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ITocaamaercs beiikepy,

MOEMY MaJIEHbKOMY HEIIOCEe/1E.

Jlrcow Crun

Pebekke, 1iesieycTpeMIeHHON, YIIOPHO# U KPaCHUBOIT JKEHIITNHE,

6JIaFOlIapH KOTOpOﬁ COCTOAJIaCh 9Ta KHHUTA.

A Takke MaMe U Iaie 3a TO, YTO IIPUBUJIN MHE

J0O0Bb K 3HAHUSIM.

Jseud Ipunxon



bnaropapHocTu

Paboras HaJ KHUTOIA, MbI [OJIyYa/Id IIOMOIIb OT MHOTUX Jiojeil. Bes ux yuacrtus
KHMra He Obl1a ObI TAKOM, KaK ceifuac, a BO3MOYKHO, ee 1 BOBCe Obl He CYIIECTBOBAJIO.
Bce oHM 3aciysKUBAtOT CJI0B OJ1ar0[apHOCTH.

Bo-1epBbix, Mbl XOTHM cKazaTh criacn6o koseram us Big Nerd Ranch Creiicu Tenpu
(Stacy Henry) u Aspony Xuseraccy (Aaron Hillegass) 3a To, uto gaiu Ham Bpemst
U BBIIEJIWIN CBOOOIHOE TToMettieHne. VI To u pyroe ObLI0 HYKHO [17ist pabOThI Hajl
9TOI KHUTOI1. BBIIO 6OJIBIIM YI0BOJIBCTBHEM YUuTh s13bIK Kotlin u npernogasath
ero. MbI HajieeMcsl, 9TO 9TON KHUTOI OTIPaBaeM Ballli OJKUAAHISI, 1 OIarofapum
3a OKa3aHHOEe HaM JTOBEPHE.

Ocobyio 6uaroapHOCTh XOTUM BbIPa3uTh HatiM KoJuteram u3 Big Nerd Ranch. x
CTapaHUsIMU B TEKCTe OBLIO BHLIOBJIEHO MHOKECTBO OIMNOOK, & BJlyMUYHBBIE COBETHI
MOMOTJTH C/leTlaTh KHUTY Jyutie. [IpekpacHo, Korjia ecTh Takue KOJIJIETH, KaK Bbl.
Cnacu6o Kpuctun Makcukano (Kristin Marsicano), Bosioty Kepumbaey (Bolot
Kerimbaev), Bpaitany Tapauepy (Brian Gardner), Kpucy Crioapty (Chris Stewart),
[Tosty Tepuepy (Paul Turner), Kpucy Xeiipy (Chris Hare), Mapky Damicony (Mark
Allison), 9uzpio Jlyrcdopay (Andrew Lunsford), Padasiio Mopeno Ieszapy (Rafael
Moreno Cesar), Ipuky Maxkcsenty (Eric Maxwell), Ounpro Beitin (Andrew Bailey),
Ilsxepemu Illepmany (Jeremy Sherman), Kpuctuany Keitpy (Christian Keur),
Maiiky Bapay (Mikey Ward), Ctusy Cmapkcy (Steve Sparks), Mapky danpymrre
(Mark Dalrymple), CBQ u Bcem ocTaibHbIM, KTO IOMOTaJl HaM B Hallei pabore.

Hartu xoJtern u3 OTIeI0B: MPOM3BOACTBEHHOTO, MAPKETHHTA, TIPOIAK — TaKKe
ObLITM He3aMeHUMBI. Be3 X TIOMOIIM ¢ COCTaBJIeHNeM PACITUCAHMS 3aHATHI Hallla
Ipero/laBaTeIbCcKast esITebHOCTD Oblia Obl HeBo3MoskHa. Criacibo Xusep [lapm
(Heather Sharpe), Mary [Ixexcony (Mat Jackson), Pogpuro ITepes-Bemacko
(Rodrigo «Ram Rod» Perez-Velasco), Hukomacy Crosty (Nicholas Stolte), /Iskactu-
iy Yusbsimcey (Justin Williams), sy Bapkepy (Dan Barker), M3paasio Mauoseiry
(Israel Machovec), Omunu Xepman (Emily Herman), ITatpuky @pumany (Patrick
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Freeman), Veny M3a (Ian Eze) u Huxku IToprep (Nikki Porter). Bes Bac MbI GbI He
CMOTJIN JIEJIATD TO, UTO JIEJIAEM.

Oco0bIx 61ar0[apHOCTEN U IJIFOCKKOB B KAPMY TaKsKe 3aC/Iy KN HAIIU CTY/IEHTBI,
KOTOPbIE OTBaKHO B3sLINCh 32 M3yYeHUE PYKOIIMCH Ha PAHHEM 3Talle ¥ MOMOTJIN Bbl-
SABUTh MHOKECTBO OMIMOOK. Be3 Balmx 0T3bIBOB U MPEAJIOKEHUI 110 YIyUHIEHITO
PYKOITMCH 9Ta KHUTA He cTasia Obl TaKOH, Kakast OHa ceityac. Cpe/u CTyIeHTOB XOYeTC st
soitesTh Canroca Karry (Santosh Katta), AGayny Xanana (Abdul Hannan), Yan-
npy Moxana (Chandra Mohan), Bersxkamuna [ulperopuo (Benjamin DiGregorio),
[Tenra Bona (Peng Wan), Kanun Bxasy (Kapil Bhalla), Tupunt Xanunnasna (Girish
Hanchinal), Xacmana Togakanga (Hashan Godakanda), MuTtxyna Maxazesana
(Mithun Mahadevan), Bpuranu Bapaaur (Brittany Berlanga), Hatanu Paitan
(Natalie Ryan), barapka Besmau (Balarka Velidi), IIpanaiito Apuana (Pranay
Airan), [Ixxeiiko6a Pomkepca (Jacob Rogers), XKana-Jlioka /leabrexa (Jean-Luc
Delpech), /Isuuca Jiuna (Dennis Lin), Kpucruny Tait (Kristina Thai), Peiina
Beiikepa (Reid Baker), Cerapexa Jlordu (Setareh Lotfi), Xepuia Pasuuagpana
(Harish Ravichandran), Marbio Knarmmma (Matthew Knapp), Harana Kiee (Nathan
Klee), Bpaiina JIu (Brian Lee), Xaiian Myra (Heidi Muth), Maptuna /[aBuacona
(Martin Davidsson), Mumnry Bypmrreiitna (Misha Burshteyn), Kaiina Cammepca
(Kyle Summers), Kamepona Xuma (Cameron Hill), Buaxu Cxaxa (Vidhi Shah),
®abpuca /Iu Mersmo (Fabrice DiMeglio), [Ixxapena Beppoysa (Jared Burrows),
Paiisim Bpesepa (Riley Brewer), Maiikia Kpayse (Michael Krause), Taitrepa Xou-
nanga (Tyler Holland), Taskeapa Cunra (Gajendra Singh), ITeapo Canueca (Pedro
Sanchez), [l:ko Ky6ocku (Joe Cyboski), 3aka Bamposcku (Zach Waldowski), Host
Apsara (Noe Arzate), Annana Keitna (Allan Caine), 3aka Caiimona (Zack Simon),
Jlsxomra Maiiepca (Josh Meyers), Puka Maiiepca (Rick Meyers), Credanu [eBapy
(Stephanie Guevara), A6xynpaxmana Ammmapu (Abdulrahman Alshmrani), Po-
6epra dasapaca (Robert Edwards), Mapu6ena MonTtuskeno (Maribel Montejano)
u Myxamega IOcyda (Mohammad Yusuf).

Taxske XOTUM BBIPA3UTh 0COOYIO GJIATOTAPHOCTD HAMINM KOJJIETAM W Y4JIeHAM CO-
o6rmectBa Android, KOTOpbIE TOMOTJIN TIPOBEPUTH TOYHOCTD, IOCTOBEPHOCTD 1 O~
HATHOCTD 9TOM KHUTH.

Bes ux B3r/siia co CTOPOHBI CKOMIIOHOBATH ATy KHUTY ObLIO OBI Ky/ia CIOKHEE.
Taxke xouy auuHO nobaarogaputsh /skona Pusa (Jon Reeve), Busia @uiurica
(Bill Phillips), Matbio Komnrona (Matthew Compton), Bumnny Paskesana (Vishnu
Rajeevan), Ckorra Crannuka (Scott Stanlick), Amekca JIymanca (Alex Lumans),
[MTaysuka Yoyaxepu (Shauvik Choudhary) u /Ixeiicona Aprayzaa (Jason Atwood).
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MbI TakKe XOTHM OTMETHTh MHOTUX TaJaHTIMBbBIX PeOsiT, pabOTaBINNX C HAMU HaJl
aroii kuuroit. Hamrero pemakropa dansaber Xosazeii (Elizabeth Holaday), kotopast
HOMOTJIa OTILI(OBATH €€, BBIAETUTH CUJIbHbBIE CTOPOHBI U CKPBITH cabbie. Harrero
BbIITycKaroliero pegakropa Anny Benrtim (Anna Bentley), koTopas Hania u ucrpa-
BUJIa Bee omMOKM, OJrarogapst ueMy Mbl B Hallleil KHUTe IPeACTAI YMHee, 4eM eCTh
Ha camom gesie. Iy Boskxaysen (Ellie Volckhausen), nusaiinepa o610:xku. Kpuca
Jlonepa (Chris Loper), aqusaiinepa 1 co3gaTeist lIe4aTHO U 2JIEKTPOHHON BEPCHH.

nu HAaKOHEI] 1 CHOBa — BCEX HAIIUX CTY/IEHTOB. bwiTh Bammmmm IperogaBaTesaaMml —
9TO BO3BMOKHOCTD 3a0/[HO YYUTHCA CaMUM. U crracubo BaMm 3a 3TO. HPEHOlIaBaHI/Ie —
9TO Jiydliada 4aCTb Halen pa6OTI)I, N y4uTb BacC OBLIO OOJIBIINM YZOBOJIbCTBHUEM.
Mubr Haj/leeMCsd, 94TO CMOTIJIM OTPAa3UThb B 9TOU KHUTE Ballln IHTY3Ua3M U CaMOOT/[auy.



NMpeacrasnsiem Kotlin

B 2011 roxy kommnanust JetBrains anoHcrpoBasa pa3paboTKy si3bIKa IIPOrPaMMHUPO-
Banust Kotlin kak anbrepratuBy si3bikam Java u Scala, KOTOpPbIiT TOKE BBITTOTHSIETCST
T0/1 yIIpaBJieHreM BUPTYaibHOI Matiabr Java (Java Virtual Machine). Ilects et
cryctst kommnanust Google anoncuposasia Hawaso oduimaabHoi moepskku Kotlin,
KaK sI3bIKa JIJIs1 pa3paboTKu 1oz oneparnnonnyio cucremy Android.

O6mactpb mpumenennst Kotlin 651¢Tpo BBIPOCTIA OT SI3BIKA CO CBETIIBIM OYLYIINAM /10
A3bIKa MOJIEPKKU PUTOKEHU N IUAUPYIONe MUPOBON OllepaliliOHHON CUCTEMBI.
Ceroans kpynnble kommanuu spogae Google, Uber, Netflix, Capital One, Amazon
u Apyrue ouimaabHO IPUHIN Ha Boopykerue Kotlin 3a ero y106¢TBO, HOHSTHBII
CUHTAKCHC, COBpEMEHHBbIEe (DYHKITUH U TIOJTHYIO COBMECTUMOCTD C Java.

NMouemy Kotlin?

Yrobbl orleHnTH TpuBIeKaTebHocTh Kotlin, ctout cHavama pazobparbest, Kakoe
MecTo B coBpeMeHHOM Mupe paspaborku 11O sanumaer Java. Kox na Kotlin Bbi-
HOJTHsIETCS1 10T yiipaBsieHreM Java Virtual Machine, mostomy atu iBa si3bika TeCHO
B3aMMOCBSI3aHbI.

Java — 310 HajieKHBII U IPOBEPEHHBIH SI3BIK, Yallle [PYTUX NCIO0Ib30BABIINNCS IS
pa3pabOTKH TIPOMBIIIIEHHBIX TIPUJIOKEHIN HA TPOTSIKeHNH MHOTUX JieT. Ho s13bik
Java 6b11 cosman B rasiekom 1995 rojty, ¥ ¢ TOro BpeMeH! KPUTEPUH OIIEHKH XOPOIIEro
SI3BIKA TPOTPAMMUPOBAHS I3MEHUJINCH. B Java HeT MHOTHX yI00CTB, KOTOPBIE €CTh
y SI3BIKOB, UCTIOJB3YeMbIX pazpaborunkamu ceituac. Coszmareau Kotlin ussiaexnn
YPOKH M3 TMPOEKTHBIX PENIeHNH, TPUHATHIX TIPU TPOEKTUPOBAHNHA Java (U APYyTUX
SI3BIKOB, HATIpUMep Scala) u yTpaTuBIINX aKTyaabHOCTh. Ero pasBuTHE BBIIILIO 32
Tpe/iesibl BO3MOXKHOCTEN CTAPBIX SI3BIKOB M B HEM OBIJIO MCIIPABIEHO MHOTO€, YTO
JIOCTABJISATIO Maccy HeynoOcTB. V3 atoiil kuuru Bol y3Haete, yem Kotlin ayurie Java
1 oueMy paboTath ¢ HUM yIo0Hee.

Kotlin — ato He nmpocto yiydiieHHblil si3bik 1715t Java Virtual Machine. 91o mysibru-
matopMeHHbI A3bIK 0011er0 HazHauenus: Ha Kotlin MokHO nucath npuioxkenns
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g Windows u MacOS, na JavaScript u, koreuno, aas Android. HesaBucumocTsb
OT CHCTEMBbI MOpadyMeBaeT MUPOKUil criektp npumenenus: Kotlin.

Ons Koro 3ta KHUra?

MbI HalKCaJIM 3Ty KHIUTY JIJIst Pa3pabOTIMKOB PasHOTO KajmOpa: orbITHBIX Android-
Pa3paboOTYMKOB, KOTOPBIM HE XBaTaeT BO3MOKHOCTEH Java, pa3paboTurKOB cepBep-
HOT'O KOJa, 3aMHTepecoBaHHbIX B Bo3MokHOCTsX Kotlin, a Takse 111 HOBUYKOB,
pemmuBIIIXCs Ha n3ydenne aPpHeKTUBHOTO KOMITUINPYEMOTO S3bIKA.

ITa KHUTA MOKET 3aMHTEPECOBaTh Bac mojyepskkoit Android, Ho oHa He orpaHnYMBa-
etcs porpammuposanreM na Kotlin prs Android. Bosee toro, B 9T0i1 KHUTE JUIID
ojiHa TiaBa — ryaBa 21 — paccmarpuBaet mpuembl porpaMmupoBanust Ha Kotlin
mist Android. Tem He MeHee ecii Bac mHTEpecyeT Tema uciosb3oBanus Kotlin st
paspaborku Android-npuioskeHnii, 9Ta KHUTA TO3HAKOMUT BaC ¢ OCHOBHBIMH TIPH-
eMaMu, KOTOpble YIpocTAT Tpoitece Hanucanust Android-npunoxkennit Ha Kotlin.

Hecmorpst Ha To uro Kotlin mogBeprest BAUSAHUIO HEKOTOPBIX APYTHX A3BIKOB, BAM
HU K YeMy 3HATh, KaK OHU YCTPOEHbI, 4TOOBI ycrerno pabotats ¢ Kotlin. Bpems
OT BpeMeHU MbI OyjeM cpaBHUBaTh Ko/ Ha Java u Kotlin. Eciu y Bac ectb onbit
pa3paboTKK B Java, 9TO IIOMOKET BaM TIOHSTH CBSI3b MESK/LY 9TUMHU [IBYMST SI3bIKAMU.
A ecsin y Bac HET TaKOTO OTIBITA, TPUMEPHI PEIIEHUS TeX JKe 3a71a4 Ha [PYTOM SI3BIKe
MOMOTYT BaM TIOHATH W/eH, MOoBJusiBINMe Ha (hopmupoBanue Kotlin.

Kak nonib30BaTbCs 3TOU KHUIOM

ITa KHWTa He sIBJIsieTcst cripaBournkoM. Harma 1iesib — mocsiezioBatesibHoe 00yueHune
361Ky Kotlin. Ber Gyere paboTtarh ¢ IpOEKTaM¥ U H3Y4aTh SI3BIK B IIPOIIECCE PaOOTBI.
Jliist 6oaibiiiero adekra Mbl PEKOMEH/LyeM OIIpoOOBaTh BCe IIPUMEPbI KOJIa 110 X0y
uyreHust KHur. Pabora ¢ ipuMepaMu MOMOJKET BaM Pa3BUTh «MBIIIEUHYIO» MAMSITh
U JIaCT TOHUMAaHUE, TI03BOJISIONIEE TEPEXO/IUTD OT OJIHOM IJIaBbl K JIPYTOI.

Kasknmas caemyronias riaBa OCHOBBIBAeTCS HA TIPebIyIeil. Mbl peKoMeH/1yeM He
[POIyCKaTh ryaBbl. Jlaske ecid Bbl U3YYWIIN TeMy, paboTast ¢ APYTUMU SI3bIKaMH,
MBI TIpeJTaraeM XoTs Obl IpounTaTh 00 aT0M 3/11ech: MHOTOE B Kotlin peanusosano
nHade. Mbl HAUHEM C BBOJIHBIX TE€M, TAKMX KaK ITePEMEHHBIE W CIUCKU, a 3aTeM
nepefizieM K npreMaM 00bEKTHO-OPUEHTHUPOBAHHOTO U (DYHKIIMOHATIBHOTO TIPO-
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rpaMMUPOBaHusi, 4TOOBI aTh BaM MOHATD, 4TO fesaeT Kotlin Takum MOTIHbBIM
nHCTPYMeHTOM. K KOHILY KHUTH BBI IIPOHIETE Ty Th OT HOBUYKA JI0 TIPOJBUHYTOTO
paspaborunka na Kotlin.

XoTuM 106aBUTh, YTO CIIEIINTH HEe CTOUT: Pa3BUBANTECh, UCIIOIb3YNUTE JOKYMEH-
tarmio Kotlin mo ccpuke: kotlinlang.org/docs/reference, rie ecTh OTBETHI Ha MHOTHE
BO3HUKAIOIINE B XO/I€ 9KCITIEPUMEHTOB BOTIPOCHI.

Ana nro6onbITHbIX

B Goubimeii yacTu raB ecThb pasgen <[ ao00nbITHRIX». TaM pacKpbIBaOTCS
npUHIMITBL paboTh si3bika Kotlin. TIpumepsl B riraBax He CBsI3aHbI HAIPSIMYIO € 9TON
nHbopMmarmeil. B aTux pasesnax cojiep:KaTcs A0MOJHUTETbHbBIE CBE/IEHUS, KOTOPbIE
MOTYT BaM IIPUTOIUTHCSI.

3apaHun

bBombias yacTh r7aB 3aKaHYMBAETCS OJHUM WJIN ABYMS 3a/laHnngamu. VX pernrenve
[IOMOJKET BaM Jiydiiie moHsATh si3bik Kotlin, Mbl nipe/raraeM BITIOJIHSATD WX JIJIST OT-
TaYMBaHIs MacTEPCTBa BiaeHus si3bikoM Kotlin.

Tunorpadckue cornaweHms

B niporiecce pazpaboTKu MPOEKTOB U3 KHUTH MbI OY/1eM MOJI/IEP;KUBATh BAC, PACKPbI-
BaTh TEMY,  3aTE€M [TOKa3bIBATh, KaK IPUMEHUTDH TEOPHIO Ha ITpaKTuKe. JIJist 6oibiieit
HAIJISIIHOCTUA MBI TTPUJIEPKUBAEMCS OIPe/leJIeHHBIX TUIIOTPA(CKUX COTJIANIEHUN.

[Iepemenmbie, X 3HAYEHWS U TUTTBI HATIEYATAHBI MOHOIITUPUHHBIM TIpudToM. Kiac-
CBI, (PYHKINN 1 UMeHa MHTeP(eHCOB BBIIEICHBI SKUPHDIM.

Bce imucTunry ¢ KogoM HaneyaTaHbl MOHOITUPUHHBIM pudToM. Ecin BaM HyKHO
OyzeT JonucaTh KOj B IUCTUHIE, 9TOT KO OyAeT BbiAeaeH KupHbiM. Ecin ke Koz
U3 JINCTUHTA HY’KHO YAAJUTh, TO OH OYyZeT 3a4epPKHYT. B HUKeIpuBeIeHHOM IPH-
Mepe BaM yKasbIBAlOT Ha HEOOXOAMMOCTD yIaleHUs CTPOKKU KO/a, 00bABIIAIONIei
[epEMEHHY0 y, U 100aBJIeHUs B KO/ IePEMEHHOM z:

var x = "Python"

TE—

var z = "Kotlin"
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Kotlin — 9T0 0OTHOCUTENBHO MOJIO/IO¥ SI3bIK, TOITOMY MHOTHE COTJIAIIeHus 00
odopmiieHNN KoJa elile ToJAbKO opmupyiorcs. C TedeHreM BpeMEeHU Bbl, CKOpee
BCero, BbIpaboTaeTe CBOii CTUJIb, HO CIIEPBA O3HAKOMBTECH ¢ TpeboBaHusIMU Jet Brains
u Google:

O Cornamienue JetBrains: kotlinlang.org/docs/reference/coding-conventions.html.

O Pyxkosozcrso no crummio Google, comepsaiiee coramienus 06 opopMIeHUN
1 coBMecTUMOCTH Koza 11 Android: android.github.io/kotlin-guides/style.html.

3arnsabiBan Bnepen

He cnemmre Bomsomars B KU3Hb TPUMEPHI U3 3TOH KHUTH. OCBOWB CHHTaKCHC
Kotlin, Bb1 ybeauTecsh, 4To mpoiiecc pazpaboTKI Ha 9TOM sI3bIKE MMEET SICHBII, T10-
KU 1 TParMaTUYHBIN XapakTep. A TTOKa 3TOTO He CIYYUIIOCH, IIPOCTO MPOI0JIKANTE
3HAKOMUTBCS C HAM: N3y4YeHNe HOBOTO SI3bIKa BCET/IA TTOJIE3HO.

OT nsparenncrBa

Baru 3ameuanmust, pe/isiosKeHust, BOIPOCHI OTIPABJISINTE 110 ajipecy comp@piter.com
(usnatenbcTBO «IlUTEp», KOMIBIOTEPHAS PENAKITN ).

Mpbi Gyziem pajibl y3HaTh Ballie MHeHe!

Ha BeO-caiite usmaresncTBa www.piter.com BbI Haiiziete oApoOHYI0 WH(HOPMAIHTO
O HalllMX KHUTAX.



Balle nepBoe Npu/ioXKeHue
Ha Kotlin

B a710ii ry1aBe BbI HaTIMIIETE CBOKO MEPBYIO TIporpamMMy Ha sizbike Kotlin, ucnosbayst
Intelli] IDEA. IIpoxo/st 5TOT 00Psi/I TIOCBSIIIEHUsI B TPOrPaMMIPOBaHIE, BbI TIO3HA-
KOMMTECH CO CPELOii pazpaboTku, cosgaauTe B Hell HoBbil Kotlin-npoexr, nanuere
U 3aIlyCTUTE KOJI, a TAK/KE YBUAUTE PE3YJIBTaThl €0 BBITIOJTHEHHS.

YcraHoBka IntelliJ IDEA

Intelli] IDEA — a1o unrerpuposantas cpega paspaborku (integrated development
environment, IDE) must si3pika Kotlin, cosgannas komanoit JetBrains (kotopast
takke cosfana u cam Kotlin). /lsst Toro uto6sr Hauats, ckavaiite Intelli] IDEA
Community Edition c caiita JetBrains o ccbiiike jetbrains.com/idea/download (puc. 1.1).

Download IntelliJ IDEA

Windows macOs Linux
Ultimate Community
For web and enterprise For JVM and Android
) development development
Version: 2017.3.4
Build: 173.4548.28
Release notes
Free trial Free, open-source

System requirements
Installation Instructions
Previous versions

Puc. 1.1. 3arpyska Intelli] IDEA Community Edition
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3areM BBITIOJTHUTE YKAa3aHUS JIJIsI CBOEH CUCTEMBI, IPUBE/ICHHBIE B MHCTPYKITUU TI0
YCTaHOBKE U HAacTpoliike Ha calite JetBrains: Jetbrains.com/help/idea/install-and-set-up-
product.html.

Intelli] IDEA, wiu ipocro Intelli], momoraer nmucaTh XOpoImo cTpyKTypUPOBaH-
ueiii ko Ha Kotlin. Kpome Toro, ona ynpormaer mpoiiecc pazpabOoTKy ¢ TIOMOIIbIO
BCTPOEHHBIX UHCTPYMEHTOB JIJISI 3aITyCKa, OTKJIA/IK!, UCCJAEI0BAHMS U pedhaKkTo-
puHTa Kojia. ¥Y3Hath, moyeMy Mol pekomerayem Intelli] nst manucanust komga na
Kotlin, MmosxHO B pasaese «/1Js1 1000NBITHBIX: 3a4eM UCITOIb30BaTh Intelli]?».

Baw nepsblit npoekT Ha Kotlin

[TosapasJisieM, Terepb y Bac eCThb s13bIK porpammupoBanns Kotlin u momaast cpeza
paspaboTku /151 ero Harcanust. OCTaaoCh PENUTD OCJIEIHION 33/1a9y: HayYUThCST
cBODOOIHO Ha HEM «pa3roBapuBath». [loBecTka aHs — co3aars Kotlin-mpoekr.

3anycrure Intelli]. OTkpoercst okHo puBeTcTBUsT Welcome to Intelli) IDEA (puc. 1.2).

X ] Welcome to IntelliJ IDEA

IntelliJ IDEA

Version 2017.3.4

3¢ Create New Project
1 Import Project
= Open

¥ Check out from Version Control ~

%% Configure v Get Help ~

Puc. 1.2. [InanoroBoe OKHO NPUBETCTBUS
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(Eciam Bor yke 3amyckanu Intelli], To mocse ycraHOBKM OHa MOKET OTOOPA3UTD 110-
CJIeIHUI OTKPBIBABIIUINCS MPOEKT. YTOOBI BEPHYTHCS K OKHY IPUBETCTBHUSI, HA/I0
3aKPBITh ITPOEKT, BBIOPAB MyHKT MeHIo File — Close Project.)

Hasxmute 1a Create New Project. Intelli] oTo6pasut HoBoe 0KHO New project, Kak 1mo-
KasaHo Ha puc. 1.3.

e e New Project
_ Project SDK: = . java version "1.8.0_131" (/Library/Java/JavaVirtual New... |
5 Java FX
# Android Additional Libraries and Frameworks: )
 IntelliJ Platform Plugin | @ Qroovy -
B ¥ I KotlinfuvM
I Maven — i
e I Kotlin/Js
(& Gradle (Kotlin DSL)
| (& Gradle
& Groovy
@) Griffon
| E Kotlin | L
| B Empty Project ' | Uselibrary: | 1lli KotlinJavaRuntime | Create...
Project level library KotlinJavaRuntime with 3 files will be created | Configure... |
?) | Cancel | Previous m

Puc. 1.3. OKHO co34aHMsi HOBOrO MpoeKkTa

B oxne New Project ciieBa Boibepure Kotlin, a cripasa — Kotlin/JVM, kak mmokasaHo Ha
puc. 1.4.

B Intelli] MosxHo nmucars kox 1 Ha Apyrux s3bikax kpome Kotlin, Hanpumep Java,
Python, Scala u Groovy. Beibop Kotlin/JVM yka3bIBaeT, 4To Bbl COOMPAETECH TUCATH HA
Kotlin. Bouiee Toro, Kotlin/JVM ykasbiBaer, 4To Bbl COOMpaeTeCh M1caTh KOJI, KOTOPBII
OyeT BBIOJIHATHCS oA yipasiaenneM Java Virtual Machine. Oao us ipenmyiinecTs
Kotlin 3akmmouaercst B Haimanu Habopa HHCTPYMEHTOB, KOTOPBIE MTO3BOJISIOT THCATh
KOJI, BBITIOJIHAEMBI B PA3HBIX OTIEPAIMOHHBIX CHCTEMaX M Ha Pa3HbIX MiaTgopmax.

(C atoro momenTa MbI OyieM cokpamiarth Java Virtual Machine 1o JVM. Dta ab6pe-
BUATYyPa 4acTO MCIIOJIb3YeTCs B COOOIIECTBE Java-pa3padOTUMKOB. Y3HaTh OOJIblIe
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® e New Project
I Java _ Kotlin/JVM
W Java FX I Kotlin/Js
i Android E Kotlin (Multiplatform - Experimental)

 IntelliJ Platform Plugin

1 Maven
(= Gradle (Kotlin DSL)
(& Gradle

& Groovy
@ Griffon

% Empty Project Kotlin module for JVM target

? Cancel Previous m

Puc. 1.4. Co3panusa Kotlin/JVM npoekTa

o nporpammupoBaiuu st JVM MoKHO B pasjesie «/luist II0OONBITHBIX: IPOrPaM-
muposanwe a4 JVM» B KOHIE TTaBbl.)

Hasxmure Next B okte New project. Intelli] oto6pasut okHO ¢ HacTpoiiKamMu Balero
HoBoro npoekTa (puc. 1.5). B moJie Project name BBeauTe nmst ipoekta «Sandbox».
[Tome Project location 3amosmauTcst aBTomMarndecku. MoskeTe 0CTaBUTH Ty Th IO YMOJI-
JaHuIo OO U3MEHUTD €70, HAKaB Ha KHOIIKY ... CIIPaBa OT 11oJist. Beibepure Bepcuio
Java 1.8 us packpsiBatonerocs crrcka Project SDK, 4ToOBI CBSA3aTh CBOI IIPOEKT ¢ Java
Development Kit (JDK) BocbMoii Bepcum.

3auem vysken JDK mst nanucanust mporpammbl Ha Kotlin? JDK orkpsiBaet cpene
Intelli] mocryn k JVM u uHCTpYMEHTaM Java, KOTOpbie HeOOXOIMMBI JIJIst TepeBo/Ia
koza Ha Kotlin B 6aiiT-kox (06 aToM Huzke). TexHuueckn mogoier aobas Bepeus,
HaunHasi ¢ mectoit. Ho, HacKosIbKo 51 3HAt0, HA MOMEHT Harnucanus 3Toi kauru JDK 8
paboraet HarboJIee CTAOUIBHO.

Ecau nmynkT Java 1.8 oTcyTcTBYeT B pacKpbIBaloIieMcs criicke Project SDK, aTo o3Ha-
YaerT, UTO y Bac Bce elnle He ycranoBsena Bepcust J DK 8. Ilepen Tem kak nmpoJ10/KUTh,
cuenaiite caepymomiee: ckavaiite JDK 8 miis Bateii cricteMbl IO ccbliike oracle.com/
technetwork/java/javase/downloads/jdk8-downloads-2133151.html.
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e e New.Broject
Project name: Sandbox

Project location:  ~fldeaProjects/Sandbox

Project SDK: | & java version "1.8.0_131" (/Library/Java/JavaVirtualMachines/jdk1.8.0_131.jdk/C&) = New...
Kotlin runtime
Use library: il KotlinJavaRuntime Create...
Project level library KotlinJavaRuntime with 3 files will be created ~ Configure...

» More Settings

.7 | Cancel | | Previous

Puc. 1.5. Ha3BaHue npoekTa

Yeranosure JDK u nepesamycrute Intelli]. TloBropute maru, onucanmbie panee,
4TOOBI CO3/IaTh HOBBII ITPOEKT.

Korza Baie 0kHO HacTpoek Gy/IeT BBITJISIIETh KakK Ha puc. 1.5, Haxmute Finish.

Intelli] crenepupyer mpoexT ¢ HazBaruem Sandbox 1 0TOGPA3UT TPOEKT B CTAHIAPT-
HOM JByXHaHeabHoM mpejacrasiernn (puc. 1.6). Intelli] cosmact Ha aucke manky
U psiji TOJNANoK ¢ daiiylaMu MpoeKTa B Iy TH, YKa3aHHOM B TioJie Project location.

[Tanenb cieBa 0TOOpAKAET OKHO ¢ UHCMpYyMenmamu npoexma. Ilanens cripaBa B 1aH-
HBII MOMEHT mycTa. 31ech Oyer 0ToOpaKaThCst OKHO pedakmopa, Tjie Bbl CMOKeTe
[IPOCMATPUBATh W PelaKTUPOBaTh copepskumoe cBonx Kotlin-daiiios. O6parute
BHUMaHUE Ha OKHO C MHCTPyMeHTamu cieBa. [lleskHuTe Ha 3HAUKE C TPEYTOJTHHIUKOM
cieBa OT HazBaHuUA mpoekTa Sandbox. OTkpoeTcs ciucok (hailoB, UCTIOIb3yEMBbIX
B ITPOEKTE, KaK IMOKa3aHo Ha puc. 1.7.

IIpoexm Br0YaeT B cebst BeCh MCXOAHbII KO MPOTPAMMBI, a Takxke nHbopmMa-
U0 O 3aBUCUMOCTSX U KoHurypamusx. [Ipoekt MokeT ObITh PazbUT Ha OJNUH
um 6oJiee Modyell, KOTOpble CUUTAIOTCS TOANPOeKTaMu. 110 yMOTYaH1io HOBBII
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i rEwEEQ

B} J Ginrird |

B T Favornes.

W 1000 Qemiics
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)
5

Puc. 1.6. CTaHaapTHbIN ABYyXMaHeNbHbI BUA

Sandbox ~/IdeaProjects/Sandbox
b [ .idea
[ sre
/s Sandbox.iml
> |lln External Libraries

Puc. 1.7. lMpocMOTp npoekTa

HPOEKT COAEPIKUT BCETO OJIITH MOJLYJIb, KOTOPOTO H0JIee YeM OCTATOYHO JIJIs BAIIErO
[IEPBOIO IIPOEKTA.

Daiis Sandbox.iml coiepkuT HHGOPMATIIIO O KOH(PUTYPAITUN BATIETO e/ITHCTBEHHOTO
momyJist. [lamnka .idea comepskuT (haiiibl ¢ HACTPOIKAMU JIJIsT BCETO TIPOEKTA 1 (DAIIBI
¢ HaCTpOUKaMU JiJist paboThI ¢ KOHKpeTHbIM IIpoekToM B IDE (Hampumep, crnimcok
(aiimos, oTKpeIBaBIIUXCS B peffakTope ). OCTaBbTe 9T aBTOMATHIYECKU CTEHEPUPO-
BaHHbBIE (QaiIbl B IEPBOHAYAIBLHOM BUJIE.

Karasor External Libraries cojiepskut nHGMOPMAIIMIO 0 BHEITHUX OMOIMOTEKAX, OT KO-
TOPBIX 3aBUCHT MTPOEKT. Eciin BbI packpoeTe aTOT KaTasior, To yBuaute, uto Intelli]
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aromarndecku nobasui Java 1.8 u KotlinJavaRuntime B cricok 3aBucumocTeit
npoekTa. (¥Y3uarp 60sbiie 06 opranusaiuu mpoektoB B Intelli] moxHo Ha caiite
JetBrains: jetbrains.org/intellij/sdk/docs/basics/project_sctructure.html.)

[Tanka src — 910 TO MeCTo, Kyzia Bbl OyjieTe moMenathb Bee (hailyibl, CO3JaHHbIe IS
Bamrero Sandbox-mpoexra. M tak, mepexofinm K CO3IaHIIO U PEIAKTHPOBAHUIO BAIIIETO
nepsoro Kotlin-gaiina.

Baw nepsBbiit hann Ha Kotlin

[IesxHMTE TPABOIT KHOTIKOH MBITITH HA TIATIKE SIC B OKHE C NHCTPYMEHTAMU MTPOEKTa
U B KOHTEKCTHOM MEHIO BbiOepuTe cHavyaa myHKT New 1 3ateM File/Class (puc. 1.8).

Iz Sandbox ) [ sre b
[ Project - (< - T
v [z Sandbox ~/IdeaProjects/Sandbox
b D .idea
I src
i’y Sandbox.iml 2| © Java Class
v |lli External Librarie % Kotlin File/Class
> Pm<1.8> [Libré 90 Cut BX T re
> B KotinJavarul ) Copy %C | & scratch File 038N
Copy Path {+38C
g 3 Package
Copy Reference N{4®RC | L,
M past ey | FXML File
e i package-info.java
F!nd !.Isages XF7 HTML File
Find in Path... {t38F | e
Réb B %R 3 JavaFXApplication
Aaplace in Path... . & Singleton
dachls @ Gradle Kotlin DSL Build Script
Refactor p | '© Gradle Kotlin DSL Settings
&= XSLT Stylesheet
Add to Favorites >
Show Image Thumbnails 08T Edit File Templates...
Reformat Code %L | & GUI Form
Optimize Imports ~x0o | £ Dialog
Delete... ® Form Snapshot
. il Resource Bundle
Build Module 'Sandbox  Plugin DevKit
Rebuild '<default>’ {3%F9

Puc. 1.8. Co3gaHue HoBoro Kotlin-chaiina
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B auasnoroBom oxne New Kotlin File/Class B rtosie Name Beegute “Hello”, a B moJie Kind
octasbre File (puc. 1.9).

® o New Kotlin File/Class
Name: __!-_I_x_:._ll:9|_ | !
Kind: [ File
Cancel m

Puc. 1.9. MNpuceavBaHne nMeHn dainy

Hasxmure OK. Intelli] cosmact HoBbrIit daii src/Hello.kt 1 0TOOpasuT ero copepRIuMoe
B OKHe pezakTopa cipasa (puc. 1.10). Pacimmpenne .kt yxassiBaet, uto caitr coznep-
JKUT UCXOHBII Kot Ha s13bike Kotlin, mogo6Ho ToMy, Kak pacimuperme java cooOmiaer,
410 (hails comeps:KUT Ko Ha Java min .py — kox Ha Python.

ase g {Sangbax]

g Sandbon ) B wre § i} Heto.a ) i ="
B Fromct - O & B 1| e

v i Sandbox -ideaProjects/Sanbax 1

> idea

v Basc

& Hella.kt
#h Sandboimi
v iy External Lbraries
» Bg <185 flibraryflovalJavaVitualMochines il
* g KotlintsvaRuntime

i M ons utess W @&

Puc. 1.10. Otobparxenue nycroro daiina Hello.kt B okHe pegakTopa

Haxkomel-to Bbl TOTOBbI IcaTh Koj Ha Kotlin. PazoMHuTe maibIlbl U IPUCTY-
naiite. BBeaure cieayionuii Kog B oKHO pefakTopa Hello.kt. (Hamomumm, uTo Ha
MPOTSKEHUU BCEll KHUTU KOJI, KOTOPBIN BbI JOJIKHBI BBECTH, OYIET BBIACASITHCS

SKUPHDBIM. )
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Jinctmur 1.1, “Hello, world!” Ha Kotlin (Hello.kt)

fun main(args: Array<String>) {
println("Hello, world!")

Harnucannbiii Ko/l MOKeET BBITJIAAETh HellpuBbIYHO. He oTyanBaiiTech — K KOHILY
3TON KHUTH uyTeHue u Hanucanue Ha Kotlin craner mig Bac ecrecTBeHHBbIM. [Toka
YTO JIOCTATOYHO MOHUMATh KO/l HA TOBEPXHOCTHOM YPOBHE.

Kox B muctunre 1.1 coznaet HoByio @yrkyuro. QyHKIKUS — 3TO IPyIIa HHCTPYK-
11i1, KOTOPBIE M035Ke MOKHO BBIIIOJTHUTD. BbI Ho3HAaKOMUTECH ¢ DYyHKIMAME GoJiee
JIeTaJbHO B TJIABE 4.

KonkperHo ata pyHKIMS — main — nmeeT ocoboe snauernue B Kotlin, DyHKimst main
OIpeiesisIeT HAYaIbHYIO TOUKY MPOrPAMMBbL. DTO MECTO HA3BIBAIOT MOUKOLU 6X004;
aro6b1 poekT Sandbox (mwm 1060t APYToi IPOrpaMMBbl) MOKHO OBLIO 3aITyCTUTH,
B HeM 00513aTeIbHO I0JIKHA ObITh CO3/[aHa TOYKa BX0/a. Bee 1PoeKThI B 9T0ii KHUTre
HAYMHAIOT BBITIOJHSATHC ¢ (QDYHKIMU main.

Bama dyHkIms main comepKUT OHY HHCTPYKITUIO (MHOTAA MHCTPYKITUN HA3bIBAIOT
onepamopamu): println ("Hello,world!"). println () TakKe gBJsgeTCST (DYHKITH-
eil, BCTpOeHHOi1 B cmandapmuyio 6ubauomexy Kotlin. Tlocne 3ammycka nporpamma
BBITIOJIHUT METO/[ println ("Hello,world!"), u Intelli] BoIBemeT HAa 9KpaH CTPOKY,
yKa3aHHyIo B ckoOKax (6e3 KaBbIY€eK, TO eCTh MPOCTO Hello, world!).

3anyck Bawero ¢gaina Ha a3bike Kotlin

Korza BbI 3akoHunTe BBOAUTH Koz u3 juctunra 1.1, Intelli] oToGpasut sesrenyio
CTpeJIKy P, UBBECTHYIO KaK «3allyCK MPOrpaMMbl», CJeBa OT NEPBOH CTPOUYKU
(puc. 1.11). (Ec/ii 3Ha40K He MOSIBUJICS WU Bbl BUANTE KPACHYIO JIMHKIO IO UMEHEM
(aiisa Ha BKJIaZKe WU Iie-HuOy b B KOJIE, KOTOPbINA BbI BBEJIM, TO 9TO 3HAYUT, YTO
B KoJe JomylneHa omunbka. [lepenposepbre BBEIEHHbIN KO OH JOJIKEH COBIAIATh
¢ kozom B ctutre 1.1. Omgnako ecm Bol BuauTe kpacto-cummii huiar Kotlin K, ato
TO JK€ CaMOe, UTO U «3aIyCK IIPOTPaAMMBbI». )

[Ipumio BpeMsa mporpaMMe OKUTb M IMOIPUBETCTBOBaTh Mup. Haskmure KHONKY
3anycka. B nosiBuBmiemcst Mmento Beioepure Run *HelloKt’ (puc. 1.12). 91o moackaxker
Intelli], aTo BBI XOTHTE TTOCMOTPETH HA TIPOTPAMMY B JICHCTBHH.

[Tocute 3amycka Intelli] BoimosHUT KO BHYTPH (DUTYPHBIX CKOOOK ({}), CTPOKY 32
CTPOKOIA, 11 3aBepInuT paboTy. Takske BHU3Y HOSIBSITCS JBa HOBBIX MHCTPYMEHTA b=
HBIX OKHA.
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ilg Hellokt |

1p fun main(args: Array<String>) {
2 println(“Hello, world!")
3

Puc. 1.11. KHonka «3anyck nporpamMmMbI»

Run ‘HelloKt'
k Debug 'HelloKt' ~{D
¥ Run 'HelloKt' with Coverage

Puc. 1.12. 3anyck Hello.kt

B I Haiioy O L feetlog o b
! {BEiH jova ... 2/6/18
P 1 i, woria ¥ 339 Comailaion complered sucessllly i 55 431ms
+ Class Javal is in both JLibrary/d AL a
¥} | process finished with exit code § s
£} ]
s ®
~ 8 &
28 ?
x
7
o 32w uTee: w @O

Puc. 1.13. VIHCTpyMeHTanbHble OKHa «3anyck» U «XXKypHan cobbITUin»

CJieBa pacrioyiaraeTcsi HHCTpyMeHTaIbHOE OKHO «3arycks» (run tool window), Taxkxe
U3BECTHOE KaK KOHCOb (Jlajiee Mbl Oy/IeM Ha3bIBaTh €ro MMEHHO Tak). OHO oTo6pa-
JKaeT mH(OPMAIINIO O TPOUCXOIAINEM TTOCHe 3aMlyCKa MPOTPAMMBI, a TaKKe CTPO-
KU, KOTOpBIE BBIBEJIA TporpaMMa. B KOHCOM TO/IKHO TOABUTHCS Hello, world!.
Takske Bbl yBUAUTE Process finished with exit code @, UTO O3HAYaeT yCIIEITHOE
3aBepIlIeHne MPOTPpaMMBbl. JTa CTPOUYKA MOSBUTCA B KOHCOJW CaMOIi MOCJEIHEN,
ecJiv OIUOKK OTCYTCTBYIOT, M C 9TOTO MOMEHTa MbI G0JIbIIIe He Oy/1eM TOKa3biBaTh
ee (mosp3oBaTesnn macOS MOryT TakKe YBUIETh KPACHBIM TEKCT, COOOMIAOIHIT
00 ommbKe, cBsI3aHHOM ¢ JavalaucherHelper, oH nmokasaH Ha puc. 1.13). He Gec-
MOKOWTECh HAacdeT aToro. DTo MoGoUHbI addeKT oT yctaHOBKK Java Runtime
Environment (cpena Boimnosnenust Java) B macOS. Yerpatenue omubku Tpebyer
3HAYMTEIHHBIX YCUJIHH, O/IHAKO OHA He OKA3bIBAET HUKAKOTO BIUSHUS U €€ TPOCTO
MO>KHO UTHOPHUPOBATD.

CripaBa pacnoJiaraetcst UHCMpYyMenmanivhoe OKHO HCYPHALA cOObIMULl, B KOTOPOM
Intelli] oro6paskaer urGOPMAIIMIO O IIPOAETAHHOI PaboTe IS 3a11yCKa IIPOrPaMMBbI.
Mpbi He GyaeM yaeasaTh BHUMAHKE KypPHATY COOBITHI, Tak Kak GOJbIINI MHTEpeC
IS Hac mipejcTaBasger uHbopmaius B kKorncosu. (ITo 9Toii mpuynme ecu xKypHaJ
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COOBITHI M3HAYAJILHO He MOSIBIJICS, TO HA 9TO JIasKe He CTOMT 0Opararh BHUMaHHE., )
MozkeTre 3aKpbITh €ro KHOITKOW «CKPBITh» CIIpaBa B BEpXHE YacTH OKHA, KOTOPast
BBITJIANT TaK: ¥ .

Komnunauus u BbinoniHeHue koaa Kotlin/JVM

C MomeHTa TeTYKa Ha KHOMKe 3ammycka 'Hello.kt' o MoMenTa BbIBosia Hello, World!
B KOHCOJIb IIPOUCXOANUT MHOKECTBO COOBITHIA.

[Tpex e Beero, Intelli] komnuarupyem xon Kotlin, ncrosnbayst komnussitop kotlinc-
jvm. D10 o3uauaer, uro Intelli] Tpancaupyer kox va Kotlin B 6aim-xo0d, s3bik,
Ha KOTOpOM <«pasrosapuBaeT» JVM. Eciu y kotlinc-jvm BOSHUKHYT IIPOOJIEMbI
C TIEPEBOJIOM, OH BbIBezIeT coobtieHue 06 ommnbke (ommbKax), KOTOPoe MOACKaKeT,
4TO UIMEHHO HEOOXOAMMO ucpaBuTh. OJHAKO €CJIM KOMITUJISIIIMST TIPOIILIA TJIAJAKO,
Intelli] nepeiizer k dase BbITOTHEHUSI.

B dase Boinosnenust 6aiiT-Koj1, CreHepupoBaHHbIi kotlinc-jvm, ucnomsercs JVM.
KoHcounb oToOpaskaeT Bee, 4TO BHIBOAWUT IIPOrPaMMa B IPOIIECCE BHIMOJTHEHMs], Ha-
MPUMEP TEKCT, yKa3aHHbII B BbI30Be (DYHKIUU println().

[TocJte BBITIOTHEH VST BCeX MHCTPYKITHIA B OaiiT-koze JVM npekpatut paboty u Intelli]
BBIBE/IET KO/J[ 3aBePIIeHIs B KOHCOJIb, CO00IIast BaM 0 TOM, OblTa paboTa 3aBepiieHa
YCIEMIHO UK C ONTHOKOM.

Jl1st aTeHus aToi KHUTH He TpebyeTcss UMeTh TOTHOE TIPeICTaBIeHIE O TMPOIecce
koMt B Kotlin, Tem He MeHee MBI paccMOTpUM OaiiT-Kox 6oJsiee moapo6HO
B rJiaBse 2.

Kotlin REPL

VHoraa MosKeT BO3HUKHYTh HeOOXOAMMOCTh IIPOTECTUPOBATH MAJIEHBKUI KyCOueK
koza Ha Kotlin, 4To6BI TTOCMOTPETH, YTO IIPOUCXOAUT, KOT/[A OH BHITIOJTHIAETCS. ITO
MOXO’Ke Ha 3alUCh TTOCJEI0BATEIbHOCTU BhIYMCAeHiT Ha Oymare. OcoOeHHO 9TO
0JIE3HO B TIpoliecce naydenus sizbika Kotlin. Bam nosesiio: Intelli] npemxocrasisier
UHCTPYMEHT J1Jist OBICTPOTO TECTHPOBAHKS Kojia 6e3 coznanust daiiia. ITOT MHCTPY-
MmenT HasbiBaercst Kotlin REPL. HaszBaHue 0ObSICHUM TI033Ke, a ceifuac TIOCMOTPHM,
YTO OH JIeJIaeT.

B Intelli] orkpoiite Kotlin REPL, BoiGpas B MeHto Tools — Kotlin — Kotlin REPL
(puc. 1.14).
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VCS  Window Help
Tasks & Contexts >

Save File as Template...
Generate JavaDoc...

‘| Save Project as Template...
Manage Project Templates...

IDE Scripting Console
Create Command-line Launcher...

| @ Groovy Console...

Configure Kotlin Plugin Updates
| Decompile Kotlin To Java
| Kotlin Internal Mode

Configure Kotlin in Project
Configure Kotlin (JavaScript) in Project
| Show Kotlin Bytecode

Puc. 1.14. OTkpbITYE MHCTPYMeHTanbHOro okHa Kotlin REPL

Intelli] oro6pasut narenr REPL BHusy okna (puc. 1.15).

Run , Kotlin REPL (in module Sandbax) - L
& B /Library/Java/JavaVirtualMachines/jdk1.8.8_131.jdk/Contents/Home/bin/java ...
Welcome to Kotlin version 1.2.21 (JRE 1.8.8_131-b11)
> Type :help for help, :quit for quit
x

= | e axecute
Eg | <= to execute

Puc. 1.15. NHcTpyMeHTanbHoe okHO Kotlin REPL
Bsoautb ko B REPL MOXHO Tak ke, Kak B peflakTop. Pa3zHuiia B ToM, 4TO MOKHO
OBICTPO BBIYKMCJIUTD €r0 PE3YJILTAT, He KOMITINPYS BECh IIPOEKT.

Benem cremytomuit kox 8 REPL.

Jinctuur 1.2. “Hello, Kotlin!” (REPL)
println("Hello, Kotlin!")

[Tocne BBOsIa HaskMuTe Command-Return (Ctrl-Return), uTo0bI BBITIOHUTH KO B REPL.
UYepes MruoBeHme BBl YBUINTE PE3YJIBTAT MOJ] BBEAIEHHOW CTPOKOH, KOTOPBIH 10J5KEH
BBITJIAZIET Kak Hello,Kotlin! (puc. 1.16).
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Run , Kotlin REPL (in module Sandbox) - L
G EF  /Library/Java/JavaVirtualMachines/jdk1.8.8_131. jdk/Contents/Home/bin/java ...

Welcome to Kotlin version 1.2.21 (JRE 1.8.8_131-bll)
> Type :help for help, :quit for quit

X »  println("Hello, Kotlin!")
Hello, Kotlin!
[ K <®e> to execute

Puc. 1.16. BbiuncneHme koga

REPL — 510 ab0OpeBratypa «IpounTarh, BHIMOJHUTD, BHIBECTH, TOBTOPUTH> («read,
evaluate, print, loop»). Bbt BBoguTe (hparMeHT KOjia B 3alIPOC U OTIIPABJISIETE €TI0
B 00pabOTKY, HaskaB Ha 3eJIEHYI0 KHOIIKY 3alycka cjieBa B okie REPL win Command-
Return (Ctrl-Return). Tanee REPL uumaem ko, 6binonsem ero u 6b1600um pe3yJisTar.
3asepmuB BeitosHenre, REPL Bo3Bpainaer yrpapieHue Mob30BaTe o U 1aeT
BO3MOKHOCTD TOBTOPUTD TIPOTIECC.

Baue nyremectsue mo mupy Kotlin nHauanmocs! Bel nipogenanu 60.binyio paboTy
B 9TOH IJ1aBe, 3a705KUB (YHAAMEHT /I POCTA BAIIUX 3HAHWH O TPOTPAaMMUPOBa-
nuu Ha Kotlin. B carenytonieii riiaBe Bbl HAUHeTe MMOTPYKATHCS B JA€TAJN SI3bIKA U
y3HaeTe, KaK UCII0JIb30BaTh TepeMeHHbIe, KOHCTAHTBI W TUTIBI [IJIS IPEICTABICHUS
JIAHHDBIX.

Ons no6onbITHLIX: 3aUueM
ucnonb3oBartb Intellil?

Jlnst ucnosb3oBanus s3bika Kotlin mopoiier mo60ii TekcToBbiil pegakTop. OpHaKo
MBI peKoOMeHIyeM ncmob3oBath Intellif, ocobento moka Bl yumrecs. Tak jke Kak
nporpamMMHoe obecriedeHre it PelakKTUPOBAHUS TEKCTa MpeiaraeT mpoBepKy
IpaBoIicanus, 4To6bl OBLIO Jierde Hamucath Xoporuii poma, Intelli] mpexmaraer
MHCTPYMEHTBI, TOMOTAIOIINE MICATh XOPOIIO CTPYKTYpupoBamubiii ko na Kotlin.
Intelli] momosket Bam:

O mucaTh CUHTaKCUYECKW M CEMAHTHYECKU TPABUJIBHBINA KOJ C TTOMOIIBIO TAKUX
(byHKIMIT, KaK 1MO/CBETKA CUHTAKCUCA, KOHTEKCTHBIE TTOJICKA3KU, aBTO/OTI0J-
HEHUE;

@) 3allyCKaTb 1 ITPOU3BOAUTDH OTJIAZIKY KO/la C ITIOMOIIbIO TaKNX (l)yHKHI/Ifl, KaK TO4-
Ka OCTaHOBa U IIOMIAarOBOE BbIIIOJIHEHHNE IIPOI'PAMMDbI;
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QO pecTpyKTypUpPOBaTh CYIIECTBYIONINI KO/ C TIOMOIIBIO METO/IOB PehaKTOPIHTA
(Takux, Kak IeperuMeHOBaHNe WM W3BJIeYeHrne KOHCTAHT) 1 (DoOpMaTUPOBAHUS
KO/JIa [ IPAaBUIBHON PACCTAHOBKHU OTCTYIIOB.

Tax kax Kotlin 611 pazpaGoran komanoii JetBrains, nnrerparms mexay Kotlin
u Intelli] ocymectBiena ouenns GepesKHO, YTO [eaeT paboTy JETKOil U IPUSTHOM.
Taxske crout ynomsiayThb, uto Intelli] cayxut ocrosoit st Android Studio, mo-
9TOMY TOpsIUME KJIABUIIIU U MHCTPYMEHTDI, OIIMCAHHbBIE B 9TON KHUTE, Bbl CMOKETE
HCII0JIb30BATh U TaM, €CJIM, KOHEUHO, BAM 3TO HYKHO.

Onsa nobonbITHLIX: NpOrpaMMUpoBaHue
ana JVM

JVM — ar1o nporpaMma, KOTOpast 3HaeT, Kak BBIIOJHUTh HAOOP MWHCTPYKIIUI, Ha-
3bIBAEMbBIX OAT-KOIOM.

«ITporpammuposanue 17ist JVM» o3HavdaeT, 4to Bain ucxoaHbii ko Ha Kotlin 6ymxer
KOMITUJIMPOBATHCST, WM TPAHCIUPOBATHCS, B OAT-KOJ Java U BBITOJIHITHCS O/
ynpasiaenneMm JVM (puc. 1.17).

McxoaHbii ko Kotlin banT-kog JVM BbiBOA B KOHCOMNMMU

B i Hatos oL

fun main(args: Array<String=) {  class version 52.0 (52) Rello, serldr -
println{“Hello, world!") Il access flags Ox31 SIS 1 Cns Javabonchwelper is inplemennsd in DOk /Librury/Jrva/Jova¥Lrius Rachi
public final class HelloKi {

Process fiaished with exit cose §

2]
o
o
| ]

I access flags Ox19 f

public final static main([Ljavalang/String;)V =
@L i {{ i F

invisible, parameter 0
Lo a
ALOAD O
Komnunsatop TpaHcnvpyeT LOC “args*
. o INVOKESTATIC kotlinfvmiinternal’ o
koa Ha Kotlin B 6anTt-koa Intrinsics. checkParametsrisNetNull (Ljava/ JVM BbInonHaeT 6anT-kog

l lang/Object;Ljavatang/String;)V

¥

Puc. 1.17. MNoToK KOMNUAALMAN U UCTIOSTHEHUS

Kaxmast mmardopma, Hanpumep Windows uin macOS, umeet ¢Boit HabOp MHCTPYK-
i, Bupryansaas manmiaa JVM — 910 MOCT Mesky GallT-KOOM U Pa3IMIHBIME
[POrPAMMHBIME U AIIIIAPATHBIMU CPEACTBAMI, OHA YMTAET OAUT-KOJ 1 BBIOJTHSET
COOTBETCTBYIOIIIE EMY MAITMHHbIE MHCTPYKIMU. ITO TO3BOJISIET Pa3pabOTIMKaM Ha
s3bike Kotlin Tosibko ofun pas nanucats miaThopMo-He3aBUCHMBbII KOJI, KOTOPBIi
ocJie KOMITUJISIIIAN B OaliT-KO/[ OY/I€T BBITIOHSATHCST HA MHOKECTBE YCTPONUCTB BHE
3aBHCHMOCTH OT OTIEPAITMOHHON CHCTEMBI.
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Taxk kak Kotlin Mmosker TparcanpoBatbes B 6aitT-koz 11t JVM, OH cunTaeTcs I3bIKOM
JVM. Java — cambrii u3BecTHbIil JVM-sI3bIK, TIOTOMY 4TO OH ObLI TI€pBBIM. Brio-
CJIe/ICTBUM MOSIBUJIKCH ipyTre JVM-s3biku, Takue kak Scala n Kotlin, kotopsre, 1mo
MHEHUIO UX aBTOPOB, JOJKHBI OBLIIM YCTPAHUTD CYIECTBYIOIIUE HEJOCTATKN Java.

Kotlin #e orpannunBaercst mopep:xkoit JVM. K MoMeHTY HanicaHust KHUTH KOJ[ Ha
Kotlin Takske MOKHO OBLIIO TPAHCMPOBATh B KO Ha JavaScript Wi JJaske B IBOMYHbIE
BBITIOJIHSIEMbIE (hailsibl, KOTOPBIE MOKHO 3aIlyCKaTh Ha BRIOPaHHOI 1aThopme —
Windows, Linux mwin macOS — 6e3 ycTaHOBKM BUPTYaJTbHON MAITIHBI.

3apaHue: apucpmMmeruka REPL

BoJIbIIMHCTBO TJ1aB B 9TON KHMIe 3aKAaHYMBAIOTCS OJHUM MU HECKOJbKUMU 3a-
MaHusIME. 3a/IaH¥sI TIO3BOJISIT BAM CAMOCTOSITEIbHO YIJIyOUTh TIOHUMAHUE SI3bIKa
Kotlin u Hapaborars o1biT.

C nomorpio REPL usyunrte, kak paboraior apudmerndeckue ornepaiuu B Kotlin:
+ -, *, /,% Hampuwmep, BBemuTe (9+12)*2 B REPL. CooTBETCTBYET JT1 BEIBO BAITNM
OKUTAHUAM?

Ecsm xoTuTe y3HaTh O0JIbIIIE, TOCMOTPUTE HA MaTeMaTHIecKue (hYHKITUH, TIpeiiara-
eMble ctangapTHoit 6ubanoreroit Kotlin o agpecy kotlinlang.org/api/latest/jvs/stdlib/
kotlin.math/index.html, i morrpoOyiite nx B REPL. Hampumep, min(94, -99) BbiBezeT
HavMeHbIIIee U3 JABYX YKCeJl, YKa3aHHbIX B CKOOKaX.



NepeMeHHble, KOHCTAHTbI
M TUMNbI

B 2T0i1 riiaBe MBI IIO3HAKOMKM Bac C IepeMEHHBIMU, KOHCTAaHTaMU 1 6a30BBIMU
turamu ganHbix B Kotlin — dyHaamMeHTabHbIMU eIMHUATIAMHU J11060I TIPOrPAMMBI.
llepemennvie u Koncmanmoi NUCTIOIb3YIOTCS 171 XPAHEHNUST 3HAUYECHUN WJIN TTepeadn
JAHHBIX BHYTPU MPUIOKEHU. Tinvl OMUCHIBAIOT KOHKPETHBIE JaHHbIE, XDAHUMbIE
repeMeHHON Uik KOHCTAHTOM.

EcTpb BasxHbIE pas3anuuda MeKAy TUIlaMU JaHHBIX, a TaKyKe MEKIY INEPEMEHHbIMU
" KOHCTaHTaMH, KOTOPbIE OIIPEAC/IAIOT IIOPAJOK UX UCIIOJIb30BaHMAd.

Tunol

,/IaHHI)Ie, XpaHUMbIE B II€PEMEHHBIX 1 KOHCTAaHTaX, UMEIOT OHpe,ZIeJIeHHbeI THUII.
Tumn oruceiBaer JlaHHbI€, IPUCBOEHHbBIE KOHCTAHTE NJIN HepeMeHHOIL/,I, H TO, KaK IIpn
KOMITUJIATINN 6YZ[GT IIPOUCXOAUTD €20 nNposeprda. Takas IIPOBEPKa IIPpEeAOTBpalla€eT
IIpucCBanBaHNUeE HepeMeHHOI'/JI WJIM KOHCTaHTE JaHHbIX HEIIPAaBUJIbHOT'O THUIIA.

Yrobbl yBUAETD, Kak paboTtaeT ata ujies, gobdasbre ¢aiin B mpoekt Sandbox, cos-
mannbiii B ase 1. Otkpoiite Intelli]. TIpoext Sandbox, ckopee Bcero, oTkpoeTcs
aBTOMaTHYeCKH, Tak Kak Intelli] mpu 3amycke otkpsiBaet mocseanuii npoekt. Ecim
9TOTO He TPou301LIo, Beibepure Sandbox B crvicke HelaBHUX MPOEKTOB CJIEBA OT
OKHa IIPUBETCTBUA UIu Tak: File — Open Recent — Sandbox.

CHavasia 106aBbTe B IPOEKT HOBBI (halll, METKHYB TPaBOil KHOIKON MBIIIN Ha
Harnke Src B OKHe HHCTPYMEHTOB 1poekTa. (Bo3aMoKHO, TOHAIOOUTCST pacaxHy Th
Sandbox, 1menkHyB Ha 3HAYKE ¢ TPEYTOJIBHUKOM, YTOOBI YBUIETH src.) Boibepute
New — Kotlin File/Class 1 HazoBuTte aiin Typelntro. HoBrrit aiis oTKpoeTcs B oKHe
penakTopa.
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DynKIst main, Kak ObLIO TIOKA3aHO B IJIaBe 1, OIpejiesisieT TOUKyY BXO/Ia B IIPOTPAMMY.
B Intelli] ecTh BO3BMOKHOCTD TPOCTO HaIUcaTh «main» B Typelntro.kt 1 Ha)KaTh KJa-
sutiy Tab. Torna Intelli] aBromatidecku 106aBUT Bece 6Ga30BbIe JIEMEHTHI 3a[aHHON
(ynximm, kax mokasano B ucTrHTe 2.1.

Jinctuur 2.1. [lobasnenve dyHkummn main (Typelntro.kt).

fun main(args: Array<String>) {

O6bsaBNEeHMe NnepeMeHHOM

[IpencraBbre, 4TO BBI TUTIIETE TPUKJIIOYEHYECKYTO UTPY, KOTOPAs TTO3BOJIIET UTPOKY
MCCJIEIOBaTh MHTEPAKTUBHBIN MUP. BO3MOKHO, BB 3aXOTUTE NMETH TTEPEMEHHYTO,
XPaHIIYI0 0YKH, 3apaboTaHHbIE HTPOKOM.

B Typelntro.kt co3paiiTe niepByIo IepeMeHHYIO ¢ UMEHEM experiencePoints U IIpu-
CBOITE eil 3HaueHue.

JiucTuHr 2.2. O6bsiBneHve nepemeHHol experiencePoints (Typelntro.kt)

fun main(args: Array<String>) {
var experiencePoints: Int = 5
println(experiencePoints)

Wrak, Bl co3nanu nepeMeHHYIo C TUTIOM Int U UMeHeM experiencePoints. /laBaiiTe
ozpoGHee PACCMOTPUM, YTO Y HAC MOJIYIUIIOCH.

Boi OIIpEAEC/INJIN IIEPEMEHHYIO, NCITIOJIb3Y A KII0YEBOE CJIOBO var, KOTOPOE€ HAYNMHAET
00bsABIIEHNE HOBOI HepeMeHHOﬁ, U1 TIOCJIE KJIHOYEBOI'O CJIOBaA yKa3aJan €€ NM:I.

JlasbIiie BBI OTIpeIeTNIIN TUTI TTePEMEHHOM: Int. ITO O3HAYAET, UTO experiencePoints
OylIeT XpaHUTD TIEJI0e YUCIIO.

M HakoHeIl, BbI UCIOJb30BAIN onepamop npuceausanuss (=), 4ToObl IPUCBO-
UTh 3HaYEHNe crpaBa (3HavyeHue THIA Int, a UMEHHO — 5) MEPEMEHHOIT ciieBa
(experiencePoints).

Ha puc. 2.1 nokasano oObsaB/IeHNE experiencePoints B BUJE AUArPAMMBL.

[Tocyie 06bsABIEHNS 3HAUEHUE TIEPEMEHHONR MOKHO BBIBECTH B KOHCOJIb C IIOMOIIBIO
byukiuum println.
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Onepatop npucBavBaHus

1

var experiencePoints : Int=5
|

KntoyeBoe cnoso Tun o6bsABNEHUS
06LABNEHNS g nepemeHHoI MpucBOEHHOE 3HAYeHNe
nepemMeHHom

Puc. 2.1. AHaTOMUSA 06BSABNEHUSI NEPEMEHHON

3amycTure IIporpaMmy, Hakas Run psioM ¢ pyHKImeit main 1 BbIOpas Run ‘Typelntro.
kt’. B KOHCOJIX MTOSBUTCS YKUCJIO 5, TO €CTh 3HAaYEHHE, KOTOPOE BbI IPUCBOUIN
experiencePoints.

Teneps nmonpobyiiTe MPUCBOUTD experiencePoints 3HaueHue "thirty-two". (3auepk-
HYyTasi CTPOYKA 03HAYAET, YTO ITOT KO HAJIO YAAJIUTD.)

JNuctunr 2.3. Mpucsoerue “thirty-two” nepemerHol experiencePoints (Typelntro.kt)
fun main(args: Array<String>) {

var—experiencePoints:Int =5

var experiencePoints: Int = "thirty-two"

println(experiencePoints)

3amycTuTe main, CHOBa IIEJIKHYB Ha KHOIKe 3amycka. Ha aToT pas KOMIUIsATOp
Kotlin coobuut 06 ommbke:

Error:(2, 33) Kotlin: Type mismatch: inferred type is String but Int was
expected

Ha6upast Ko/, BBl MOTJI 3aMETUTH KPACHOE MOAYEPKUBAHUE TIO/ "thirty-two".
Tax Intelli] nmoackaseiBaer Bam, 4To B porpamme ommnOka. Haseaure ykaszaresb
MBIIITK Ha "thirty-two", 4TOOBI IPOYKUTATH ONMCAHNE OOHAPYKEHHON MPOOIEMBbI
(puc. 2.2).

Kotlin ucnombayer cmamuueckyo munuzayuio, To €CTb KOMITHISTOP TPOBEPSIET
BCE TUIIBI B KCXOAHOM KOJI€, 4TOOBI YOeIUThCS, YTO HAMCAHHBIN KO/ KOPPEKTEH.
Intelli], B cBOI0 0uepesib, IpoBEPsIET KOJI B TIpoliecce Habopa U BbIAEJISET MONBITKH
MPUCBOUTH TIEPEMEHHOI 3HAUEHE HEBEPHOTO THIA. JTO HA3bIBAETCS cmamuue-
CKOU NPOBEPKOU COZIACOBAHHOCMU MUNOE W TIOMOTAeT YBHU/IETh OMMOKH €Ie /10
KOMTMJISTINHT KOJA.
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fun main(args: Array<String>) { o
var experiencePoints: Int = "thJ.rty—two"
println(experiencePoi ;"

[TYPE_MISMATCH] Type mismatch.
Required: Int
Found:  String

Puc. 2.2. O6HapyXeHO HeCOOTBETCTBME TUMNA

Yro6bl yCTpaHUTh OMMOKY, HAZIO 3aMEHUTH 3HAUeHUE "thirty-two", TPUCBOEHHOE
nepeMeHHOU experiencePoints, IpyruM 3HaueHUEM, COOTBETCTBYIOIINM TUITY Int,
HAIPUMED TIeJIBIM YHCIIOM 5.

JInctuHr 2.4. Vcnpasnenue ownbku tuna (Typelntro.kt)

fun main(args: Array<String>) {

var experiencePoints: Int = 5
println(experiencePoints)

B mipottecce paboThl TpOrpaMMbl TIEPEMEHHOI MOKET ObITh IPUCBOEHO JAPYTroe 3Ha-
yenue. Ecim urpok sapaboTas JOMOJIHATEIbHbBIE OYKU, HAIIPUMED, TO HePEMEHHO
experiencePoints IpHcBanuBaeTcs HOBoe 3HaueHue. [JJobaBuM 5 K IMepeMeHHON
experiencePoints, KaK IIOKa3aHO HUIKE.

JNuctuHr 2.5. [JobaeneHune 5 k experiencePoints (Typelntro.kt)

fun main(args: Array<String>) {
var experiencePoints: Int =5
experiencePoints += 5
println(experiencePoints)

[Tocse mpucBoOeHS TIEpEMEHHOM experiencePoints 3HAYEHUS J UCTIOIB3YITE One-
pamop caoxcenust ¢ npuceausanuem (+=), 9ToObI yBEJUYNTH IIEPEMEHHYIO Ha 5. 3a-
MyCTUTE TIPOTPAMMy CHOBA. B utore B KoHcom nmosgBuTcst yncio 10.

BcTpoeHHble Tunbl si3bika Kotlin

Bbl yike Buziesin nepeMeHHble THIIA String 1 mepemenHbie Tha Int. Kotlin Takke
MOJIEPsKUBAET THUIIBI J7Is1 paboThl co 3HauenussMu Buma True/False, crimckamu, ma-
paMu «KJiod-3Havenne». B tabu. 2.1 mepeunciensl HanboJiee YacTo UCIOAb3yeMble
Turbl, focrynHbie B Kotlin.
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Ta6bnuua 2.1. Hanbonee 4acto NpUMeHsieMble BCTPOEHHbIE TUMbI

Tvn OnucaHue Mpumep
String Tekcrosast uncopmanust | "Estragon”
(cTpoka) "happy meal"
Char (cuMBOI) OnuH CUMBOJ X!

CumBoa IOunkox U+0041

Boolean (Ji0ru- WcTrunHo/m0KHO true

YECKUil) Jla/Het false

Int Ienoe uncio "Estragon".length
(meovyncieH- 5

HBIN)

Double (c maBa- | JIpoOHbie uncia 3.14

Iol1eil 3a1saToil) 2.718

3,1, 2, 4, 3
"root beer", mclub soda",

List (cnucok) Kosekius anemMeHToB

"coke"

"Larry", "Moe", "Curly"

"Mercury", "Venus", "Earth", "Mars",
"Jupiter", "Saturn", "Uranus",
"Neptune"

Set (MHOXXe-
CTBO)

KoJutekimst yHUKaIbHBIX
3HAYEeHU I

"small" to 5.99, "medium" to 7.99,
"large" to 10.99

Map (accorua-
TUBHBIII MACCUB)

Kounexiust nap «kiou-
3HaYeHue»

Ecoit BbI He 3HAKOMBI CO BCEMU 3TUMU TUTIAMU, HE TIEPEKNUBANTE — BbI TO3HAKOMU-
Tech C HUMH B IIPOIECCe YTEHUsT 3TON KHUTK. B yacTHOCTH, IIPO CTPOKHM paccKasbiBa-
eTcs1 B TJIaBe 7, IIPO Yhcja — B IIaBe 8, a IIPO CIIMCKHU, MHOKECTBA, aCCOI[HATUBHBIE
MaCCHUBBI, BMECTe UMeHYeMble Kolekuusimu, — B riaaBax 10 u 11.

nepeMeHHble, AOCTYINHbIE TOJIbKO A1 YTEHuUsA

[lo HacrosIIero BpeMeHu BaM MOTA/[aTNCh TOJIbKO TIepeMeHHbIe, KOTOPBIM MOKHO
IPUCBOUTH HOBbBIE 3HaYeHus1. Ho 9acTo BO3HUKaeT HeOOXOAUMOCTD UCIIOJIb30BaTh
repeMeHHbIe, HeM3MEeHHbIe Ha [TPOTSIKEHUN BCETrO BPEMEHU BbITIOJTHEHUST TPOTPAMMBIL.
Hampumep, B TeKCTOBOM TPUKJIIOYECHIECKON UTPE UM UTPOKA HE TOJKHO MEHAThCS
rocJie HAYaIbHOTO MTPHUCBANBAHUS.

Asweix Kotlin InpeaJsaraceT BOSMOKHOCTDb 00DbABIEHUS IEPEMEHHDIX, /IOCTYITHbBIX
MOLKO Ol ymenus, — TakKue IepeMeHHbI€ HEJIb3Ad N3MEHUTD I10CJIE€ IIPUCBAaBaHUA
Ha4YaJbHOTO 3HAYCHMA.
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[Tepemennasi, KOTOPYIO MOKHO U3MEHUTb, OOBSIBJISIETCSI C TIOMOIIBIO KJIIOYEBOTO
csioBa var. YTo0b1 00bSIBUTD TEPEMEHHYIO, IOCTYITHYIO TOIBKO JIJISl YTE€HISI, HCIIOIb-
3yeTcst KJII0YeBoe CJI0BO val.

B p33r0BopHoﬁ pedu nepeMeHHbIE, KOTOPbIE MOTI'YT U3SMEHATHCA, Mbl HA3bIBA€EM vars,
a lIeEpeEMEHHbIE, JOCTYITHbIE TOJIBKO JJId YTEHUA, — vals. MbI 6yI[€M CO6JIIO]13.Tb 9TO
IIpaBUJIO C 9TOI'O MOMEHTA, TaK KaK CJIOBOCOYETAHUA «II€PEMEHHAA» U «II€pEMEHHAA,
AOCTYIIHAaA TOJIbKO [AJIA YTEHUA» 3aHUMAIOT CJIMIIKOM MHOTO MECTa. vars 1 vals —9TO
BCe «IlepeMeHHbIE», 1 Mbl 6y/:[eM HCIIOJIb30BaTb 3TU COKpallleHNA, 4TOOBI 0003HAYNTD
X B TEKCTE.

Jlo6aBsre 0ObsIBIeHNE Val I XPAHEHUS UMEHU UTPOKA 1 100ABLTE €0 BLIBOJ 110~
cJie BbIBO/Ia OYKOB UTPOKA.

Jinctunr 2.6. Job6asneHue val playerName (Typelntro.kt)

fun main(args: Array<String>) {
val playerName: String = "Estragon"
var experiencePoints: Int = 5
experiencePoints += 5
println(experiencePoints)
println(playerName)

3amycTuTe MporpaMmy, Haskas KHOIIKY «3allyCK» PSAAOM ¢ (pyHKIIMElH main 1 BBIOpaB
Run ‘TypelntroKt'. 3HayeHUsT experiencePoints 1 playerName [OJIKHBI IIOSIBUTHCS
B KOHCOJIU:

10
Estragon

Jlanee nonpoOyiiTe U3MEHUTH 3HaUYeHUEe playerName, TIONBITABIINCH TIPUCBOUTH
IIPyroe CTPOKOBOE 3HAUEHNE, 1 CHOBA 3aITyCTUTE TTPOTPAMMY.

JIncTuHr 2.7. N3meHeHwne 3Hadenus playerName (Typelntro.kt)

fun main(args: Array<String>) {
val playerName: String = "Estragon"
playerName = "Madrigal"
var experiencePoints: Int = 5
experiencePoints += 5
println(experiencePoints)
println(playerName)
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B koHcoM MOSABUTCS caeyioniee coobiienre 06 ommnoKe:

Error:(3, 5) Kotlin: Val cannot be reassigned

Kommusisitop coo0mmiunst o momnbiTKe H3MeHUTh val. [Tocsie HagamrbHOTO TPUCBANBAHUS
3Ha4YeHMe val HeJIb3s NU3MEHUTD.

Yianure BTOPYIO HHCTPYKITUIO TTPUCBAMBAHIISL, YTOOBI HCITPABUTD ATY OIIUOKY.

JinctuHr 2.8. VicnpasneHue ownbKy ¢ NOBTOPHbLIM NpUCBanBaHMEM 3HauyeHus val
(Typelntro.kt)
fun main(args: Array<String>) {

val playerName: String = "Estragon"

var experiencePoints: Int =5
experiencePoints += 5
println(experiencePoints)
println(playerName)

vals I10JIE3HBI IS 3alATHI OT CJAYYaHOTO U3MEHEHUS 3HAaUeHUI TlepeMeHHbIX,
KOTOPBIE UCIIOJIB3YIOTCS TOJMBKO Jis1 uTeHus. [1o aToil mpuunHe Mbl peKOMeHIyeM
HCII0JIb30BATh val BCer/a, Koria He Tpebyercs var.

B nporiecce ananusa koza Intelli] cioco6Ha onpeesnTh, KOraa var MOKHO TIpe-
BpaTuTh B val. Eciu var He n3MeHseTcs 1o xoay nporpammsl, Intelli] mpegmosxur
peobpa3oBarh ero B val. Mbl pEKOMEH/IYEM CJIEJIOBATh TUM PEKOMEHIAIIUSIM,
ecJid, KOHEYHO, BBl He coOMpaerech MucaTh KOJ JJIsi U3MEHEHUsI 3HAYCHMIT var.
YT006bI yBUAETH, KaK BBITJISANUT npeaaosxkerue ot Intelli], momensiite playerName
Ha var.

JinctuHr 2.9. 3ameHa playerName Ha var (Typelntro.kt)

fun main(args: Array<String>) {

var playerName: String = "Estragon”
var experiencePoints: Int = 5
experiencePoints += 5
println(experiencePoints)
println(playerName)

Tak kak 3HaueHue playerName HUIJE He U3MEHSETCH, HET HEOOXOAMMOCTH (M Tak
JIeJTaTh He HaJ10) 00bSIBIISATH €ro Kak var. OOparnTe BHUMaHwue, uTo Intelli] Bbigesma
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CTPOKY C KJIFOUEBBIM CJIOBOM Var FTOPYMYHBIM 11BeTOM. Ec/ii HaBecTn yKasaTesib MbIIIH
Ha KJroueBoe c1oBo var, Intelli] coobmmt o npenaraemom nsmenennu (puc. 2.3).

b fun main(args: Array<String>) {
var playerName: String = "Estragon"

SR U S S TR S

1

72

.\:’anable is never modmed and can be declared immutable using val' more... (‘JGF1}]
3 EXAPET IETICEFULIILS = O
=)
6
7

println(experiencePoints)
println(playerName)

}

Puc 2.3. lNepeMeHHast HUrge He U3MEeHsIeTCs

Kax u oxuganocs, Intelli] npexnaraer mpeobpasosarh playerName B val. UToObI
HOATBEPAUTH U3MEHEHNE, MIEJTKHUTE Ha KII0YEBOM CJIOBE var PsiioM ¢ playerName
u naskmure Option-Return (Alt-Enter). B nosiBuBiemcst Metio BoiOepute Make variable
immutable (puc. 2.4).

fun main(args: Array<String>) {
var playerName: String = "Estragon"
v I

€ % Remove explicit type specification » ‘
P % split property declaration > )

printtn(playerName)

Puc. 2.4. [lenaem nepeMeHHyto HEM3MEHSIEMOW

Intelli] aBromaTnyeckn sameHut var Ha val (puc. 2.5).

fun main(args: Array<String>) {
val playerName: String = "Estragon"
var experiencePoints: Int = 5
experiencePoints += 5
println(experiencePoints)
println(playerName)

Puc. 2.5. HensmeHnsiemas playerName

Kak ysxe roBOpHIOCH, MBI pEKOMEH/TyeM HCIIOIb30BaTh val BCET/1a, KOT/Ia BO3MOKHO,
aro6er Kotlin Mor mipeyipeinTs o corygaitHbIx Helrpe[HaMePEHHBIX MOTIBITKAX TTPH-
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CBOWTB JIpyTOe 3Hauenue. Takke pekoMeHyeM oOpanath BHUMaHUe Ha TTPeIJIoKe-
nust Intelli] Hacuer BoamoskHOTO yuryuiiieHust Koga. VIX MOKHO U HE UCITOJIb30BaTh,
HO B3TJITHYTDH CTOUT.

ABTOMaTHueckoe onpeaeneHve TUNoB

O6paruTte BHUMaHUE, YTO THITbI, KOTOPbIE BbI YKa3a/u JIJisl IepEMEHHbBIX experi-
encePoints 1 playerName, BbI/ieJIeHBI cepbiM 11BeTOM B Intelli]. DiemenTsr, BbigeieH-
HBIE CEPBIM I[BETOM, HeoOsi3aTesibHbl. HaBeanTe yKkasaresib MBI Ha ONPeeIeHIe
turna String, u Intelli] o6bsicHuT, HOUEMy 9TH 2/1eMeHTHI HeoOsI3aTe b HbI (puc. 2.6).

fun main(args: Array<String>) {

¢ val playerName: Std&ng = "Estragon”
var_’ Explicitly given ty;e is redundan-; ht;remt;u (88F1) l
EXPET LENCErULNLS = 3
println(experiencePoints)
println(playerName)

Puc. 2.6. N36biToYHas MHbOpMaums 0 Tune

Kak suzaure, Kotlin onpenenn, uro Baie oObsBiIeHNe THIIA <H30BITOUHO>. UTO
9TO 3HAYUT?

Kotlin momnepskusaer asmomamuueckoe onpedenenue munos, 9To TMO3BOJISIET Oy~
CTUTD THIIBI JIJISI IEPEMEHHBIX, KOTOPHIM IIPHCBAMBAIOTCS 3HAYCHUST ITPU OObSIBICHN.
Tak Kak 11pu 0ObSIBJIEHUY TIEPEMEHHOI playerName MTPHCBAaNBAETCS 3HAYEHUE TUTIA
String U TIepeMEHHOM experiencePoints MpucBanBaeTcsl 3HaUeHUe TUTA Int, KOM-
mussitop Kotlin aBromMarndecku onpesiesisieT THIT KaskIoil epeMeHHOT.

Taxk ke kak Intelli] momoraer momeHnsaTh var Ha val, OHa MOXKeT IOMOYb yGparh
HeHysKHOe 00bsiBieHue tuna. [lleskHnuTe Ha OOBSIBJIEHNN TUTIA String (: String)
psizioM ¢ playerName 1 HaskmMuTe Option-Return (Alt-Enter). 3atem 1ieTkHUTE Ha Remove
exclicit type specification B mosiBuBIIIEMcs MeHIo (puc. 2.7).

String ucuesner. IloBTopuTe mpoiecc s experiencePoints var, 4To0bI yOpaTh
Int.

Bue saBucumocTtn ot TOTO, UCITIOJIb3YETE Bbl BOSMOKHOCTD aBTOMATNYECKOI'O OIIpeae-
JIEHHWA TUITOB NJIN YKAa3bIBA€TE TUII B 00bABJIEHUT Ka?K,Z[Oﬁ HepeMEHHOfI, KOMITNJIATOP
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fun main(args: ArraycString:») {

var exnerlencepomt

experiencePoints += %2 Split property declaration

println(experiencePuxmtsy
println(playerName)

Puc. 2.7. YpaneHue SBHOMO onpeaeneHns tuna

BeJIeT YUeT TUMOB. B 9T0il KHUTe MBI MCTIOJIB3yeM BO3MOXKHOCTh aBTOMATUIECKOTO
OTIpe/iesIeH S TUTIOB, €CITH 9TO HE CO3/IA€T IBYCMBICJIEHHOCTH. JTO TOMOTaeT IPUIaTh
KO/ aKKypaTHBIN B[ U YIIPOIIAET €r0 u3MeHeHnue B OyaytieM.

O6patute BHUManue, uto Intelli] mokaxer Bam T Jr000M TIepeMeHOM TI0 Bate-
MY 3aIIPOCY, a’ke eCJu ee TUI He ObLT 00bsiBIIeH sIBHO. UTOOBI Y3HATH TUII TTEpe-
MEHHOH, IeJIKHUTEe Ha ee UMeH U HaxxmuTe Control-Shift-P. Intelli] mokasker ee
tut (puc. 2.8).

fun main(args: Array ing>) {
val playerName = tragon“

¢
experiencePoints += 5
printin(experiencePoints)
printin(playerName)

Puc. 2.8. BbiBoa vHdOpMaLum o Tune

KOHCTaHTbI BpeéMEeHn KOMNMUundaumnm

Pamee MbI pacckasanm o TOM, YTO vars MOTYT MEHSATHh CBOU 3HAYeHWsd, a vals HeT.
MbI HEMHOTO TIPUBPAJIH, HO... U3 Gaarux nmody:xkaenuil. Ha camom jese nHoraa val
MOZKET BO3BPAIaTh Pa3Hble 3HAYEHK, U MbI 00CYIMM 5TH caydan B riiase 12. Ecin
eCTb 3HAYEHUs, KOTOPbIE BbI aOCOMIOTHO He XOTUTE HUKOTA ¥ HUKAK MEHSITb, pac-
CMOTPUTE KOHCMAHMbL BPEMEHU KOMNULSIUUL.

KoHcTaHTa BpeMeH! KOMITHIISIIIAN OOBSIBJISIETCS] BHE KaKOH-M00 (DYHKITUH, JaKe
He B rpejiesiaX GyHKIUYA main, TOTOMY YTO ee 3HaYeHUe TIPUCBANBAETCS BO 8PeMs.
Komnuasiyuy (B MOMEHT, KOT/Ia IIPOTPaMMa KOMITUJIUPYETCSI) — OTCIO/Ia U TaKoe
Ha3BaHue. main 1 Ipyrue GyHKIINY BBI3BIBAIOTCS 80 8pems 8binoanenus (KOTaa Ipo-
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rpaMMma 3aryImieHa), u nepeMeHHbie BHYTPU (PYHKIWH MOJTYYal0OT CBOU 3HAYEHUS
B 3TOT nepuo. KoHcTaHTa BpeMeH! KOMIUISAIUN YKe CYIIeCTBYeT K 9TOMY MOMEHTY.

Koncranrsr BpeMeHN KOMITUJIAINN MOTYT UMETb 3HaUY€HUA TOJIbKO OJITHOTO 13 CJie-
AYIOINX 6a30BbBIX TUIIOB — a UCII0JIb30BanNe GOJIee CIOMKHBIX TUIIOB MOKET C/leJ1aTb
KOMITUJIAIINIO HEBO3MOKHOI. Bbl y3HaeTe 6oJIbIIE O CTPYKTYpP€ THUIIOB B TJIaB€ 13.
Huxe IepeymncjeHbl IMoJAepKruBaeMbie 06a30BbIE TUIIBI AJId KOHCTAHT BpeMEHU
KOMITNUJIATTN:

Q string
O 1Int
Double
Float
Long
Short

Byte

©C 000 0O

Char

QO Boolean

JlobaBbTe KOHCTAHTY BpeMeHM KOMIUJsAnu B Typelntro.kt epes oObsiBieHnEM
(yrKIIIHN main, MCTIOMH30BAB MOAMMUKATOP const.

JinctmHr 2.10. O6bsiBNeHNe KOHCTaHTbl BpeMeHu komnunauum (Typelntro.kt)
const val MAX_EXPERIENCE: Int = 5000

fun main(args: Array<String>) {

Momnduratop const, TpeANIecTBYOMAN val, TPeAyIpeRIAT KOMIUIATOP, UTO
HY’KHO CJICZIUTD 32 TEM, YTOOBI 9TO 3HAYEHIE val HUT/Ie He U3MEHsToCh. B aToM cirydae
KOHCTaHTa MAX_EXPERIENCE rapaHTHPOBAHHO OyeT UMETh [IeJIOUNCIeHHOE 3HaYeHe
5000, 1 HUYTO He CMOXKET ero U3MEHUTh. DTO TIOMOKET KOMITHIISITOPY TIPUMEHHUTD
JIOTTOJTHUTEJIbHBIE OTITUMU3AIIUH.

XoTure y3HaTh, IOYEMY UM JIJIs1 const val HaIMCcaHO UMEHHO TakK: MAX_EXPERIENCE?
ITOT (l)OpMaT HeO6${33.Te]IeH, OJ/IHaKO MbI IIPEAIIOYNTAEM BbIJIEIATH const val, uc-
T10JIb3y 4 TOJIBKO ITPOIIMCHbIE 6yKBI)I n 3aMeHAAd HpO6eJII)I Ha IMo/TMEPKHUBaHUA. Kax BoI
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MOTJIH 3aMETUTh, OTIPEIeIsis UMeHa JIJIst vals WU vars, Mbl UCITOJIb3yeM BepPOTIOK I
PEerucTp, a Takke mepByto OyKBY B HIsKHeM peructpe. [Togo6Hbie cormarienus: 00
ohOpMIECHNY TTOMOTAIOT MICATh SICHBIN 1 JIETKO YUTAEMBII KOI.

N3yuaem 6anTt-kop Kotlin

B riaBe 1 BbI y3uauu, urto Kotlin siBiisieTcst aibrepHaTHBOI SI3BIKY Java U Ha HeM
HUITYTCS TPOTPAMMBI JIJIsl BUPTYaJIbHOI MaiHbl JVM, KoTopast HCTIOTHsIeT GaiiT-
Ko/ Java. Yacto ObIBaeT MOJIE3HO B3IJISTHYTh Ha OaiiT-KO/1 Java, KOTOPbINA reHepupy-
ercst KoMnuasaTopoM siabika Kotlin u samyckaercst mox ynpasienuem JVM. Koe-rie
B 9TOI KHUTE MBI OY/IeM pacCMaTpUBaTh OallT-KOJT, 4TOOBI HOHSITh, KK TPOSIBJISIIOTCS
KOHKPETHbIe 0COOEHHOCTH g3biKa B JVM.

YMeHue aHaIM3upoOBaTh Java-skBuBasieHT Koja Ha Kotlin momosker Bam mOHSTS,
kak paboraer Kotlin, ocobentio ecat y Bac ectb ombit pabotsi ¢ Java. Ecim y Bac
HET OITbITa PabOTHI UMEHHO C Java, BbI BCE PABHO CMOJKETe YBHU/IETH 3HAKOMBIE YePTHI
SI3BIKA, C KOTOPBIM BaM TIPUXOJIMIOCH PaboTaTh, TOTOMY OTHECUTECH K OallT-KOMLY
KaK K IICEBIOKO/LY, HYKHOMY JUJIst yIpoleHust nonumanust. Hy a eciin Bbl HOBUYOK
B IiporpamMmupoBanun — nosapasisiem! Beioop Kotlin mossosnt Bam BbIpasuThb Ty
JKe JIOTUKY, UTO U Java, HO C UCIIOJIb30BAHUEM TOPA3/I0 MEHBIIETO KOJMIECTBA KO/IA.

Hanpumep, BaM 3aX0TeJIOCh y3HATh, KAK aBTOMATHYECKOE OIPeIeIeHne TUTTOB
nepemennbix B Kotlin Biusier Ha 6aiiT-Ko/1, co3manHbiii s 3amycka B JVM. UTo6br
y3HATh 9TO, BOCIIOIb3YHUTECh MHCTPYMEHTATbHBIM OKHOM Gaiit-koma Kotlin.

B Typelntro.kt HaxxMmuTe Shift 1Bask1bl, YTOOLI OTKPBITH JIMAJIOr0OBOE OKHO Search
Everywhere (miouck Besje). Haunure BBoauTh: «<show Kotlin bytecodes» (mokasarsb
GaiiT-kox Kotlin) u BeiGepute U3 crvcka I0CTYIHBIX JeiicTBuil Show Kotlin bytecode,
KaK TOJIBKO ero yBuaute (puc. 2.9).

Search Everywhere: B Include non-project items (Double ¥) %

Q. show kotlin| [x]

Actions (0 ¥A)
Show Kotlin Bytecode

Puc. 2.9. MokasaTtb 6anTt-koa Kotlin

OTkpoeTrcst ”HCTpyMeHTaIbHOe 0KHO GaiiT-koaa Kotlin (puc. 2.10). (Takske MoxkHO
OTKPBITH €r0 C MTOMOTIbI0 MeHI0 Tools — Kotlin — Show Kotlin Bytecode.)
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Kotlin Bytecode - )
_Decompile Inline Optimization [ Assertions | | IR

39 ALOAD 1

40 INVOKEVIRTUAL java/io/PrintStream
.println (Ljava/lang/Object;)V

41 L9

42 L10

43 LINENUMBER 7 L10

44 RETURN

45 L11

46 LOCALVARIABLE experiencePoints I L3
L11 2

47 LOCALVARIABLE playerName
Ljava/lang/String; L2 L11 1

48 LOCALVARIABLE args [Ljava/lang/String;
LO L11 @

49 MAXSTACK = 2

50 MAXLOCALS = 3

51

52 @Lkotlin/Metadata; (mv={1, 1, 9}, bv={1,

@, 2}, k=2, d1={"\u@000\u8014\n\ud0oo\n
\u09002\uf010\uf092\n\uo0oe\n\ué0o2\uo0le
\u@ell\n\u0e8e2\uv0l10\uo00e\n\udvo2\udoos
\u0002\u00la\u0019\u0010\u0000\ubdla
\u00020\u00012\u000c\u0010\ud0o2\uddla

L | \uf@eas\ufA12\ufna4\uffl2\ufAn20\ufendn |

Puc. 2.10. /IHcTpyMeHTanbHoe okHo 6aiT-koaa Kotlin

Ecuu Gaiit-koz He Bal poAHON sI3bIK, He Goiitech! [Tepesenure GaiiT-Ko1 06paTHO
B Java, 4To6bI yBU/IETH €r0 B GoJiee 3HAKOMOM BapuanTe. B okHe GaiiT-Koj1a HajkMuTe
KHOIIKY Decompile ciieBa HaBepxy.

Otkpoercst HoBast BKJ1aka Typelntro.decompiled.java ¢ Java-Bepcueii GaiiT-Koa, cre-
HepuposatHoro kommusstopom Kotlin aist JVM (puc. 2.11).

(B manHOM cirydyae KpacHOe MojiuepKuBaHie 00YCIOBIEHO TPUTYIaMK B3aUMO/IEH -
creust Meskty Kotlin u Java, a ne coobiaer 06 ornrioke. )

Ob6paTuTe BHIMaHNE Ha 0ObSIBJICHIE TEPEMEHHBIX playerName U experiencePoints:

String playerName = "Estragon";
int experiencePoints = 5;

HecMoTpst Ha TO 4TO BBI OMYCTHIIN 00bsIBIIEHIE TUITA TP OOBSIBJIEHUN 00EUX Hepe-
menHbIX B Kotlin, crereprpoBaHHblii 6aiiT-KOI COAEPKUT IBHOE OOBSABICHNE THIIA.
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" Typelntro.kt > | 3, Typelntro.decompiled.java

9 dl = {"\u0000\uo014\n\ub000\n\ude02\ud010\udea2\n\uoooo
\n\u0002\u0010\u0011\n\u0002\u0010\ub00e\n\ub002\b\uo0o2
\u001a\u0019\ub010\u0000\ud01la\uv0020\u00012\f\u0010
\u0002\ub0la\b\u0012\u0004\u0012\u00020\u0OD40\u0003
¢\u0006\u0002\u0010\ud005 " \ub0B6\Uud006"},

10 d2 = {"main", "", "args", "", "", "([Ljava/lang/String;)
V", "production sources for module Sandbox"}

11 )

12 » | public final class TypeIntroKt {

13 p public static final void main(@otNull String[] args) {

14 Intrinsics.checkParameterIsNotNull(args,
paramName: "args") ;

15 String playerName = "Estragon";

16 int experiencePoints = 5;

17 int experiencePoints = experiencePoints + 5;

18 System.out.println(experiencePoints);

19 System.out.println(playerName);

20 }

21 }

Puc. 2.11. CKOMNWUIMPOBaHHbIA 6anT-Koa

VMeHHO Tak rnepemMeHHbie Obliu ObI 0OBSIBJIEHBI B Java, 1 UMEHHO Tak OallT-KOJL 110-
3BOJISIET YBU/ETH PabOTy MEXaHU3Ma aBTOMATUYECKOTO OIPE/ICTICHHSI TUIIOB B A3bIKE
Kotlin uzuyrpmu.

MbiI riy6ske uaydnm 6aiiT-koz Java B caeayronux riasax. Ceituac sakpoiite Typelntro.
decompiled.java (HakaB X Ha BKJIaJIKe) U HHCTPYMEHTaIbHOE OKHO OGaiiT-koma (uc-
OJIb3Y$1 3HAYOK = | B IIPABOM BEPXHEM yTJIY).

B »T0i1 T1aBe BbI y3HAJIM, KAK COXPAHUTH JaHHble 6a30BBIX TUIIOB B vals U vars,
a TaKXe paCCMOTpeJII/I, KOorza CTOUT UX HpI/IMeHHTb B 3aBUCUMOCTU OT H606XO,Z[I/IMO-
CTU MEHATH UX 3HAUYCHU . BI)I yBI/II[e.HI/I, KaK O6'bHBJIHTI) HEen3MeHdaeMble SHAYECHU A
B BUJIe KOHCTaHT BpeMenn Komnusaiuu. Hakorerr, yauanu, kak Kotlin ucrionbsyer
aBTOMATUYECKOE OIpe/le/IeHre THIIOB, 4TOObI COKOHOMUTDH BPEMS 3a CUET MEHb-
IIero HasKaThUs KJIaBUII MPU OOBIBICHUN ITepeMeHHBIX. BbI elje HeoHOKPATHO
BOCIIOJIb3YEeTECh 9TUMU 0a30BbIMM MHCTPYMEHTAMMU 110 XO/Y UTEHUS 9TOH KHUTH.

B cienytoreit riiaBe Bl y3HaeTe, Kak BHIPA3UTH O0JIee CIOKHDBIE COCTOSTHIS € O~
MOIIbIO YCJIOBHBIX KOHCTPYKITUMA.
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Ona nrobonbITHLIX:
npocrbie Tunbl Java B Kotlin

B Java ectb 1Ba Bujia TUTIOB: CChIJIOYHBIE U IPOCTHIE. CCHLIIOUHBIE TUTIBI OTIPE/IEISTIOT-
s B UCXOJTHOM KOJIe, KOT/Ia HEKOTOPBIN NCXOHBIN KO OTIpe/IesIsieT TUTL. Java TaKkKe
MpeiIaraeT MPOCThIe TUTIBI (YAaCTO UX HA3BIBAIOT MPOCTO «IIPUMUTUBBI» ), KOTOPHIE
He UMEIOT OTIpe/ie/IeHNs B MCXOTHOM KO/Ie U TIPE/ICTABIEHBI KITIOUEBBIMI CJIOBAMIL.

CchlIOYHBIN TUTT B Java Beeria HAaUMHAETCsI ¢ TIPOMICHOIN GYKBBI, 4TOOBI TOKA3aTh,
YTO T/IE-TO €CTh UCXOAHBIN KOJI, ONPEAEISAIONINil 9TOT THIL. BOT Kak BBITISAUT 06b-
SIBJIEHTIE experiencePoints CO CCHIJIOUHBIM TUTIOM Ha SI3bIKE Java:

Integer experiencePoints = 5;

VmMeHa TPOCTBHIX TUTIOB B Java HAYWHAIOTCST CO CTPOYHON OYKBBI:

int experiencePoints = 5;

[l BceX TPUMUTUBOB B Java UMeeTCsl COOTBETCTBYIONINI CCBITIOYHBIN TUTI (HO He
BCE CCBIJIOYHBIE THUIIBI UMEIOT COOTBETCTBYIONTUH ITPOCTOM THUIT). 3a4eM ITPOTUBOIIO-
CTaBJIATb OJHO APyTroMy?

YacTo cCHUTOUHBIE TUITBI BRIOMPAIOTCS TIPOCTO MOTOMY, YTO HEKOTOPBIE BO3MOKHO-
CTH SI3bIKA Java JOCTYIHBI TOJIBKO ¢ IPUMEHEHNEM CChIIOUHBIX TUoB. Hampumep,
000011eHEe TUIIOB, ¢ KOTOPBIMU BbI TO3HAKOMUTECH B TyIaBe 17, He paboTaer ¢ nmpu-
muTHBaMu. CChIJIOYHBIE THITBI TAKIKE YIIPOIIAIOT UCIIOJIb30BaHIe 00bEKTHO-OPUEH-
TUPOBAHHBIX BO3MOKHOCTel Java. (O6 00beKTHO-OPUEHTHPOBAHHOM IIPOrPaMMHU-
poBanuu u ero ocobennoctsax B Kotlin pasrosop moiiger B rirase 12.)

C mpyToti CTOPOHBI, TPUMUTUBBI UMEIOT JIYUIITYIO TIPOU3BOUTETHHOCT 1 HEKOTOPHIE
Apyrie 0COOEHHOCTH.

B orsmune ot Java, Kotlin npegocraBiisier TOJIbKO OJWH BUJI THIIOB: CCHIIOYHbIE
TUIIDL.

var experiencePoints: Int = 5

Ha T0 ecTb HecKOJIBKO IPUYNH. BO-11e€pBBIX, B OTCYTCTBHE BHIOOPA MEK/LY PA3SHOBH/L-
HOCTSIMM THIIA BBl HE CMOJKETe TaK JKe JIETKO 3arHaTh ce0st B yroJl, Kak MPU HaJTUnIuu
Takoro Bei6opa. Harpumep, npezicraBsre, YTO Bbl 00bSIBUIIN IIEPEMEHHY IO TPOCTOTO
THIIA, 8 TOTOM OKa3aJI0Ch, YTO MeXaH13M 000011IeHIs TpeOyeT IPUMEHEHMsI CChLIOY-
Horo tuna? IToaaepxka B Kotlin TOIbKO CCHLIOYHBIX TUIIOB HaBceraa usbasJisier
BacC OT 3TOi IPOOIEMBI.
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Eciin BBl 3HAKOMBI € Java, T, HaBepHOe, AyMaete ceituac: «Ho npuMuTuBb obecre-
YUBAIOT JIYUIIYIO TTPOU3BOAUTETLHOCTD, YeM CChLIIOYHBIe TUTIBI!» W 3T0 ipaBaa. Ho
JaBaiiTe IIOCMOTPUM, KaK BBITJISIIUT IIepeMeHHas experiencePoints B 6GaiiT-Koje,
KOTOPBII BBl BUJIETN PAHbIIIE:

int experiencePoints = 5;

Kak BuanTe, BMECTO CCHIJIOUHOTO UCITOJIL30BaH MMPOCTOl THIl. Kak Takoe BO3MOIKHO,
ecain Kotlin mogaepskuBaet Tos1bko ceblmounbie bl ? Kommuisitop Kotlin, ecomm
ecTh TaKast BO3MOKHOCTb, MCITOJIb3YeT IIPUMUTHUBBI OaiiT-Koza Java, oToOMY 4To
OHU JIEHCTBUTEIHHO 06ECTIEYMBAIOT JYUIIYIO TPOU3BOAUTETBHOCTb.

Kotlin HPEAOCTABJISAET y2106CTBO CCbIJIOYHBIX THUIIOB U ITPOU3BO/IMTEJIbHOCTD IIpN-
mutnsos. B Kotlin Bb1 HaﬁﬂeTe COOTBETCTBYIOIINE CCbIJIOYHDBIE TUIIBI /IJIsI BOCbMU
IIPUMUTHUBOB, C KOTOPbIMUW Bbl, BOBMOJKHO, YK€ 3HAKOMBbI 110 Java.

3apaHue: hasSteed

Bort Barnre mepBoe 3aj1anue: B HalIel TEKCTOBOH MPUKIIOYEHUECKON UTPE UTPOK MO-
JKeT TIPUPYYUTD JPAKOHA MJIN MUHOTABPa, YTOOBI TiepeBuraThes Ha Hem. OObsaBuTE
[epeMeHHYT0 ¢ MeHeM hasSteed (ObITh XO3MHOM CKaKyHa), YTOObI OTCJIEKIBATH
HaJIMYKe TPaHCTIOPTa. 3aaiiTe TepeMeHHO HaYaIhbHOE COCTOSTHIE, YKA3bIBAIOIIIEee,
YTO B JAHHBIII MOMEHT Y UTPOKA €TO HET.

3apaHue: «Por egquHopora>»

[IpencTaBbTe caenyIONIYIO CIIEHY U3 UTPHI.

Tepoit dcrparon mpubBLT B TaBepHy «Por exqnroporas. TpaKTHPIIUK CIPAITBAET:
«Bam myxna KoHIOMHA?»

«HeT, — OTBE€YaeT BCTpaFOH, — Y M€H HET CKaKyHa. Ho Y M€HA €CTb IIATHAECAT
MOHET, U 5 XO4Y BbIIIUTb».

«3ameyaresibHO! — FOBOPUT TPAKTUPIIUK. — Y MEHsI €CThb MeJl, BUHO U TuBO. UT0
BBI XOTUTE?»

A Ternepb camo 3ajiaHue: 106aBbTe HIKE TEPEMEHHON hasSteed JOMOJIHUTEIbHbIE
repeMeHHble, HeoOXOMMMbIE JIJIsI CIIEHbI ¢ TaBepHOl «Por exnHopora», UCIoIb-
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3ysl THIIbI U TIPMCBANBAs 3HAYEHMsI TePeMEeHHBIM 1Tpu HeoOXxoanmocTH. /lo6aBbre
nepeMeHHbIe JIJIs Ha3BaHMs TaBEPHBI, UMEHU TPAKTUPIIUKA U KOJNIECTBA MOHET
y UTPOKA.

OGparure BHUMaHUeE, YTO B TaBEPHE €CTh MEHIO HAIIUTKOB, U3 KOTOPHIX MOXKHO
cienarb BbIGop. Kakoii ThIr MosKeT HoMoub BaM 0T0OpasuTh MeHi0? Tloackasky mo-
cmotpure B Tabu. 2.1.

3apaHue: BonwebHoe 3epkano

OT10XHYB, ICTPATOH TOTOB OTIPABISATHCS HA TIONCKH MTPUKITIOYEHUH. A BbI?

Tepoit o6HApY KU BOJIIEOHOE 3€PKAIO, KOTOPOE TIOKA3bIBAET €ro playerName Ha-
o6opor. Vcronb3yst Maruio String, mpeBpaTute CTPOKY playerName "Estragon”
B "nogartsE", 3epKaJibHOE OTPaKeHNE 3HAUEHUS ATOI TIePEMEHHOI.

Yro0bl PEMINTH ITY 3a/1a4y, IOCMOTPUTE OIMCaHNe THIIa String 1o ajapecy kotlinlang.
org/api/latest/jvm/stdlib/kotlin/-string/index.html. Tam BbI y3HaeTe, 4TO, K CUACTbHIO, JICH-
CTBUsI, KOTOPBIE TIO/IEPKUBAET KOHKPETHBIN THII, OOBITHO MMEIOT OYEeBU/IHbIE HA-
3Banus (MMeercst B BUAY Komanaa Reversed).



YCNOBHble KOHCTPYKLUUMU

B 21011 ritaBe Bbl y3HaeTe, Kak OIPEACTUTD [IPABHIIA, 110 KOTOPBIM JIOJIKEH BBITIOJI-
HSITBCS KOJI. DTA BO3MOKHOCTD SI3bIKA HA3bIBAETCSI OMOKOM GbINOJIHEHUS Y TIO3BOJISIET
3a/1aBaTh YCJOBUS, TPU KOTOPBIX JOJKHBI BBITIOIHATHCS PA3Hble YaCTH ITPOTPaAMMBI.
MpbI paccMOTPHUM: YCJIOBHBIM OTIepaTop M BhIpaxkeHue if/else, BRIpaskeHue when.
Bpl HayunTech mucaTh MPOBEPKN UCTUHHOCTH/JIOKHOCTH, MICTIONB3YS OTIePaTOPHI
cpaBHeHUsI u JTOruKH. 1o myTH Mbl paccMOTpHM elite ojiHy ocodenHocts Kotlin —
11a6I0HHbBIE CTPOKH.

Yro6bl 01IpoOOBATh BCE HTO Ha TPaKTHKe, HauHeM ¢ co3panus mpoekta NyetHack,
Ha/l KOTOPbIM 1 6yZIEM TPYAUTHCA Ha IMTPOTAKEHUN 60]11)].[[817[ YaCTHU 3TON KHUTH.

[Touemy NyetHack? Mpbi paspl, 4T0 BbI cripocuin. Bo3MOKHO, BbI TOMHWTE UTPY
NetHack, Boimymennyto B 1987 rony komanmoii The NetHack DevTeam. NetHack —
ATO OJTHOTIOJIb30BATENLCKAST TEKCTOBAS UTPA, IEHCTBIE KOTOPOU MTPOTEKAET B BBILY-
MaHHOM Mupe, ucnoJbayiomnias ASCII-rpaduky. Mbl co3aaanm nogo0Hy10 TEKCTOBYIO
urpy (upasza, 6e3 Takoii morpsacawomieii ASCII-rpadpukn). Y komanabl JetBrains,
cospareieii sizbika Kotlin, ectb cBoe tipesictaBuTe IbeTBO B Poccui; eciii B TEKCTOBYTO
urpy tuna NetHack no6asuts pycckuii kosoput Kotlin, o mosyunrest NyetHack.

OnepaTtopsl if/else

[Tpuctymm. Otkpoiite Intelli] u cosnaiire Hosbiil poexT. (Ecan y Bac Intelli] yixe
OTKPBITA, CO3/1aliTe HOBBII POEKT Tak: File — New — Project...) Boibepure Kotlin/JVM
u Hazoswute Bail mpoekT NyetHack.

PacmaxuuTe crircok NyetHack B MHCTpyMeHTaJIbHOM OKHE ITPOeKTa U IMPaBOil KHOTTKOM
MBIIIN IEJIKHUTE Ha SIc, uT0OBI co31aTh HOBLII Kotlin File/Class. Hasosure Bain aiin
Game. B Game. kt 106aBbTE TOUKY BXO/Ia B ITPOrpamMMy, (DYHKIIHIO main, HaOpaB «main»
U Ha)KaB KJaaBuiny Tab. Bama GyHKIMA 10KHA BBITJISAETH TAK:
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fun main(args: Array) {

}

B NyetHack cocTtosiiue urpoka 3aBUCUT OT OCTaBIIUXCS OUYKOB 3/[0POBbSI B JiMala-
sote ot 0 10 100. ITo X0y UTPbI UTPOK MOJKET TTOJMYYUTH YBeubst B 6ostx. C apyroit
CTOPOHBI, UTPOK MOKET OBITH MOJTHOCTHIO 3/[0POB. BbI 10JIKHBI OITPEIETUTD TIPaBIJIa
0TOOpasKEHMsI TEKYIIETO COCTOSTHUS 37I0POBbst UTPOKa: eciu (if) 3/10pOBbE UTPOKA
pasro 100, oH JoJKeH 0TOOPAKATHCA IIOJTHOCTHIO 30POBbIM, a utaue (else) BbI
JIOJIKHBI TI0KAa3aTh, HACKOJIBKO OH paHeH. PeluTh 3Ty 3a1a4y MOXKHO C TIOMOII[BIO
omeparopa if/else (ecau/uHaue).

BuyTpu dyHKIn main HanummTe nepBelii onepatop if/else, KAk MOKA3aHO HUXKE.
B aTOM KOj1€ MHOTO 4€ro IIPOMCXOINT, U MbI pasbepeM ero 1mocJjie Toro, Kak oH Oy/er
HaIMCaH.

JNuctuur 3.1. BbiBoa cocTosiHMs 340p0oBbs Mrpoka (Game.kt)

fun main(args: Array<String>) {
val name = "Madrigal”
var healthPoints = 100

if (healthPoints == 100) {
println(name + " is in excellent condition!")
} else {
println(name +

is in awful condition!")

Pasbepem HOBBII Koz TocTpouro. CHavama 00ObsiBUTE 3HAYEHHE val ¢ UMEHEM name
U IPUCBOITE eMy CTPOKOBOE 3HAUEHEe C UMEHeM BallleTo OTBasKHOTO UTpoKa. Jlaree
00BSABUTE TIEPEMEHHYIO var ¢ UMeHeM healthPoints M IIPUCBOITE il HauyalbHOE
srauyenne 100, To ecTh ugeanbHOE cocTOsIHUE. 3aTeM 100aBbTe omeparop if/else.

B omepatope if/else BbI Kak Obl 3a1aeTe cebe BOIPOC, Ha KOTOPBII MOKHO OTBETUTD
«llay WA «HeT» (true/false): «EcTb sy urpoka 100 0ukoB B healthPoints?s. ITOT
BOIIPOC MOZKHO BBIPA3UTh C ITOMOIIBIO OllepaTopa cpaBHeHUS ==. OH unTaeTcs Kak
«paBHO», TO €CTb Ballle ycJaoBHe OyeT 3By4yath Tak: « Eciii healthPoints pasro 100».

3a oneparopoM if ciemyior durypubie ckoOoku ({}). Ko BHyTpH (GUIyPHBIX CKO-
GOK — 3TO TO, Yero BbI XOTHUTE OT IIPOTPAMMBI, €CJIU OIIEPATOP if BBISICHUT, 4TO yC-
JOBUE UCTUHHO. B mannom caydae 9To HpOMsofuIeT, eCcJI healhPoints 6y,z[eT HNMEeTb
3Hauenue, pasaoe 100.
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if (healthPoints == 100) {
println(name + " is in excellent condition!")

WHerpykimst B GUIypHBIX CKOOKaX — yike 3HaKoMast (PYHKIMs println, KOTOPYIO
MBI HCIIOJIB30BaJIH, YTOOBI BBIBECTH YTO-HUOY/Ib B KOHCOJIb. B cKoOKax ykasaHo,
YTO UMEHHO HY’KHO BBIBOJIUTDH: BBIPAJKEHHE COCTOUT U3 3HAUEHUS name U CTPOKHU
"is in excellent condition! " («BOTIIMYHOM cocTostHum» ). (OGpaTTe BHUMAHE
Ha Tipo0eJI repes; CTPOKON — 6e3 Hero OyeT BbIBeIeHO: "Madrigalis in excellent
condition!".) IIpoie roBops, ecim orneparop if/else OOHAPYKUT, UTO Y UTPOKA
100 oukoB 310pOBb4, TPOrpaMMa HAIleYaTaeT, YTO 3/[0POBbE y HAIIIETO TePOs B OT-
JINYHOM COCTOSTHUU («T€POH B OTJIMYHOM COCTOSHUM ).

(Hamr omeparop if comepsKuT B (PUTYPHBIX CKOOKAX BCETO OHY WHCTPYKIIUIO, HO
BOOOTIE MOKHO BKJTIOUUTH HECKOJIBKO HHCTPYKITHI, €CJIH TIOTPeOYeTCsI TPETTPUHSITD
GoJIbIIIe OJTHOTO JIEHCTBYS, KOT/IA YCIOBHE if HCTHHHO.)

Wcnonb3yst omeparop caokeHust (+), 4ToObl 106aBUTh K 3HAUEHUIO TIePeMEHHOI
CTPOKY, MBI BBITIOJTHSIEM OTI€PAIIIO KOHKAMEHAUUU CIPOK. DTO IPOCTOI Crocod 13-
MEHUTD TO, YTO BBIBOJIUTCS B KOHCOJIb, B 3aBUCUMOCTH OT 3HAYCHUS TTEPEMEHHOM.
Jlasiee B 9TOM TJ1aBe BbI YBUANTE APYTOii, D0JI€€e TPEANOYTUTENbHbII CIOCOO BCTABKH
3HAUEHWI B CTPOKM.

A ecnu healtPoints nMeet 3HaueHue, otanunoe ot 1007 B aTom cirydae omrepatop
if ONpE/IEIUT, YTO YCIOBHE JIOKHO, OH IIPOIYCTUT BhIpaKeHUe B (PUTYPHBIX CKOO-
Kax rocJje if u nepeizieT k orepartopy else. MnuTeprnperupyiite else Kak «iHAUE» !
€CJIu ycJIoBHE if UCTUHHO, BBIIIOJIHUTCS OJIHO, UHAYEe BBITIOJHUTCS pyroe. B oT-
au4ue oT if, omepaTtop else He Hy’K/1aeTca B ycaoBuu. OH IPOCTO BBITIOJTHUTCS,
ecs if He BBITTOTHUTCS, TIOATOMY CPa3y 3a KITIOUEBBIM CITOBOM CIeyTOT (hUTYpHDIE
CKOOKHU:

else {
println(name +

is in awful condition!")

EnnHcTBeHHAs pasHulla B BbI30Be QYHKIMU printin — 3TO CTpPOKa I10C/IEe UMEHU
repost. BMecTo Toro 4To0bI COOOIIHUTE, UTO F€POil B «<OTJIUYHOM cocTostHuu!» (is in
excellent condition! ), MBI JIOJI?KHBIL COO6H_[I/ITb, 4yTo repofz’l B «ILJIOXOM COCTOAHUU»
(is in awful condition!). (/lo cuX TOp BBI BU/ETN TOJTBKO OAHY (DYHKIUIO —
(YHKITIHIO BBIBOJIa CTPOKH B KOHCOJIb. BbI y3HaeTe 60JIbIie 0 (QYHKIMSIX 1 O TOM, KaK
00BSABIATH cBOM (DYHKIINH, B IIaBe 4.)



58 naBa 3. YCNoBHble KOHCTPYKLMK

Kop xak 661 ropoput komnuiasatopy: «Eciu (if) y repost posro 100 04koB 310p0-
Bbd, BbIBE/IU B KOHCOJIb: "Madrigal is in excellent condition!". Ecmm Yy reposi He
100 04KOB 3710pOBBSI, TO BBIBEIN B KOHCOJIb: "Madrigal is in awful condition!"s.

OrmepaTop CTPYKTYPHOTO PABEHCTBA == — 3TO OJIUH U3 HECKOJIbKUX 01epamopos
cpasnenus Kotlin. B Tabu. 3.1 nepeunciensr onepatopsl cpapHerus a3bika Kotlin.
Ceiiuac Bam He00s13aTeJIbHO 3HATh BCE ONIEPATOPBI, TAK KaK Bbl BCE PABHO MIO3HAKO-
MUTECh ¢ HUMHU 103Ke. BepHuTech K 910l Tabumite, Koraa Oyaere pemarh, KaKum
OTIepaTOPOM JIyYIlle BBIPA3UTh yCIOBHE.

Ta6nuua 3.1. OnepaTopbl CpaBHEHWS

OnepaTtop OnucaHue

< OL[eHI/IBaeT, ABJIAETCA JIM 3HAYEHUE CJIeBa MEHbIIIE 3HAYEHUA CIIpaBa

<= OrnenuBaer, sIBJIIeTCS JIM 3HAYEHVE CJIeBa MEHBIITUM WJIM PABHBIM 3HAYEHUTO
cripaBa

> OreHuBaer, SIBJISIETCS JIM 3HAYEHHE cJieBa OOJIbIIle 3HaUYCHMs CIIpaBa

>= OreHuBaer, BJIsIeTCs JIM 3HaYeHne cJieBa OOJIBIINM WU PABHBIM 3HAYEHUIO
cripaBa

OHeHI/IBaeT, ABJIAETCA JIM 3HaUY€eHNE CJIEBA PABHBIM 3HAYEHUIO CIIPpaBa

I= OHCHI/IBaeT, ABJIAETCA JIU 3HAYEHME CJIeBa HE PaBHBIM 3HAYCHUIO CIIPpaBa

OHeHI/IBaeT, CCbL/IAIOTCAA JIN JIB€ CChUJIKW Ha O/IMH 00BbEKT

OLICHI/IBaCT, HE CChLIAIOTCA JIM /IB€ CCBLJIKU Ha OJUH 00BEKT

Bepnemcs k meny. 3amycrture Game.kt, HaskaB Run cjieBa oT PyHKIMY main. Bol yBU-
JTUTE CIIeLYTONTUIT BBIBOJI:

Madrigal is in excellent condition!

Tak xak 3a7jaHHOE COCTOSTHIE healtPoints == 100 NCTUHHO, BHITIOJTHUIACH BETBD if
onepatopa if/else. (Mbl UCITOJIB30BAJIN CJIOBO 86MBH, IOTOMY YTO TTIOTOK BBITIOJTHE-
HUS KOJIa TIOWIET 110 TOM BETBH, KOTOPasi COOTBETCTBYET YCJI0BHI0.) Terneps 1morpo-
OyiiTe N3MEHNUTD 3HaYeHne healtPoints Ha 89.

JNnctmHr 3.2. N3meHeHne healtPoints (Game.kt)

fun main(args: Array<String>) {
val name = "Madrigal"
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var—healthPoints =100
var healthPoints = 89

if (healthPoints == 100) {

println(name + " is in excellent condition!")
} else {
println(name + " is in awful condition!")

3alrycTuTe MporpaMMy CHOBA, ¥ BBl YBUJIUTE:

Madrigal is in awful condition!

Temeps 3amanHoe ycaoBUe JOKHO, Tak Kak 89 He pasuo 100, 1 mporpamMma BbITIOJN-
HUJIA BETBH else.

HAo6aBneHune ycnoBumn

Harir Koz, 0ToOpaskaionuii CoCTOSTHIE 30POBbSI, BBITIOIHSIET CBOIO PAaOOTY CJMIITKOM
HETOYHO, TaK KaK OH... ChIpOiil. Ecsint healtPoints urpoka paBuo 89, Ham cOOOIIAIOT,
YTO OH «B TIJIOXOM COCTOSTHUW», & 3TO HEe IMeeT CMBICJIa. B KOHIe KOHITOB, OH MOKET
MIPOCTO OllAparaThCs.

Yro6bl crenaTh oreparop if/else 6oJee TOUHBIM, MOSKHO T00aBUTH GOJIbIIE YCIOBUIL
JUISI TPOBEPKY 1 GOJIBIIIE BETBEH /IS BCEX BOBMOKHBIX PE3YJIBTaTOB. DTOTO MOKHO
MOOUTHCST ¢ TOMOIIBIO OTepaTopa else if, CHHTaKCHUC KOTOPOTO TIOXOK Ha if (OT
if 110 else). Jlo6aBbre B omeparop if/else Tpu BETBU else if, IPOBEPSIONIKE IIPO-
MEXXYyTOYHbIE 3HAaUECHMI healtPoints.

JInctuar 3.3. MpoBepka 60/bLUEr0 YMCIa COCTOSIHUIA 300poBbst Urpoka (Game.kt)

fun main(args: Array<String>) {
val name = "Madrigal"
var healthPoints = 89

if (healthPoints == 100) {
println(name + " is in excellent condition!")
} else if (healthPoints >= 90) {
println(name + " has a few scratches.")
} else if (healthPoints »>= 75) {
println(name + " has some minor wounds.")
} else if (healthPoints >= 15) {
println(name + " looks pretty hurt.")
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} else {
println(name +

is in awful condition!")

Kak BBITJIAAWUT HOBasA JIOTUKA:

Ecnu y reposi CTo/ibKo-TO OYKOB
SROPOBBA ..BbIBOAAUTCA cneaytoulee cooblieHue:
100 Madrigal is in excellent condition!
(Mazpuran B otiimaHoM coctosinuu!)
90-99 Madrigal has a few scratches.
(Y Manpurasa mapa mapanuH. )
75-89 Madrigal has some minor wounds.
(Mazipuran ciierka paHeH.)
15-74 Madrigal looks pretty hurt.
(Magpuras BBITJISINT TSIKETO0 pAHEHHBIM. )
0-14 Madrigal is in awful condition!
(Manpuran B yskacHoM cocTostHuu!)

CHoBa 3amycrtute mporpammy. Tak Kak 3HaueHue healtPoints y Mampurasna paBHO
89, ycnoBud B if U B IepBOM oriepaTope else if He ABAAIOTCS UCTUHHBIMU. OnmHA-
KO ycJjioBuUE B else if (healtPoints >=75) OKa3bIBAETCs UCTUHHBIM, II09TOMY BbI
YBUIUTE B KOHCONN: Madrigal has some minor wounds.

OO6paruTe BHUMaHKE, 4TO TIPOBEPKA yCcIOBUH if/else BBIIOJTHAETCS CBEPXY BHU3
1 3aKaHYMBAETCS, KAK TOJIBLKO Oy/IeT Haii/ieHo mepBoe UCTHHHOE yeaoBue. Eci Bee
YCJIOBHS OKQKYyTCS JTOKHBIMU, BRIIIOTHUTCS BETBD else.

ITO O3HAYAET, YTO MOPSIIOK YCIOBHUIT NMeeT 3HaYeHUE: eCJI Obl MbI PACIIOJIOKILIN
ycioBud if u else if B MOPsIIKe BO3pacTaHUs, HA O/IHA U3 BeTBell else if He BBI-
nosHuIach 661 HUKoTAa. Jlioboe 3HaueHme healthPoints oT 15 1 BbIlie COBMATO
ObI ¢ TIEPBBIM YCJIOBHEM, a JII060e 3HaueHre MeHblie 15 Bbi3Baso Obl BBHIIOJIHEHIE
BeTBU else. (He MensiiTe cBoil KoM, caeayoninii pparMeHT MPUBOIUTCS TIPOCTO
JUIS TTpUMepa. )

fun main(args: Array<String>) {
val name = "Madrigal”
var healthPoints = 89

if (healthPoints >= 15) { // BbinoaHumcsa npu nwbom 3HavyeHuu Bvlwe 15
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println(name + " looks pretty hurt.")
} else if (healthPoints >= 75) {
println(name + " has some minor wounds.")
} else if (healthPoints >= 90) {
println(name + " has a few scratches.")
} else if (healthPoints == 100) {
println(name + " is in excellent condition!")
} else { // BvinonHumca npu 3HayeHuu 0-14
println(name + " is in awful condition!")

Bol qo6aBusu Gosiee etaibHoe 0ToOpakeHre COCTOSTHUS 3[0POBbSI UTPOKA, BKJIIO-
4B OIIEpATOPHI else if C GOJIBIINM KOJITYECTBOM YCJIOBU, KOTOPbIE IIPOBEPSIOTCH,
KOT/Ia yCJIOBUE if OlleHMBaeTcst Kak JioskHoe. [TonpoOyiiTe MOMEHSATh 3HaYEHUE
healthPoints, 4TOOBI MPOBEPUTH BBIBOJ APYrUX coobmienuii. Korna sakonuure,
clienalnTe 3HadyeHre healtPoints cHOBa paBHBIM 89.

Bno)xeHHble onepaTopbl if/else

B NyetHack urpok moxer ObITh «6JIar0CI0BIEH, 1 3TO OyAEeT 03HAYATD, YTO MPH
XOPOIIEM 3/J0POBbe JIETKIEe paHbl 3a:KUBYT ObicTpee. Creayomuil mar — 106aBUTh
epeMeHHYIO /s XpaHeHMs MTpU3HaKa 6J1arocJoBeHs UTPoKa (Kak BbI JyMaere,
KaKOH THII JaHHBIX TOJ0NIET? ) U UBMEHUTD BHIBOJL COCTOSIHISL, YTOOBI OTPA3UTD ITO.

[1J151 9TOr0 MOKHO BJIOKUTD €111e OJIMH ollepaTop if/else B OIHY U3 CYIIECTBYIOIINX
BETBEl, HAIIPUMeEP, COOTBETCTBYIOINIYIO YPOBHIO 3/I0POBbS OOJIBIIEro UIn paBHO-
ro 75. (Korza 6yz[eTe U3MEHATDb KO, He 3a6yz[bTe JIOIOJIHUTENbHYIO } IO U I10CJIe
nocjeaHel else if.)

JNnctuHr 3.4. Npoeepka Hannuust 6narocnosermst (Game.kt)

fun main(args: Array<String>) {
val name = "Madrigal”
var healthPoints = 89
val isBlessed = true

if (healthPoints == 100) {

println(name + "is in excellent condition!")
} else if (healthPoints >= 90) {

println(name + " has a few scratches.")
} else if (healthPoints >= 75) {

if (isBlessed) {
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println(name + " has some minor wounds but is healing quite quickly!")

} else {
println(name + " has some minor wounds.")

}
} else if (healthPoints >= 15) {
println(name + " looks pretty hurt.")
} else {
println(name +

is in awful condition!")

Bouto gobasieno 6yJIeB0 3Ha4YeHue val, IpeJIcTaBdolIee HaJudle y UTpokKa Osaro-
crosenns. Takske 6bLI 106aBICH oneparop if/else, 4TOOBI BBIBECTH JOIIOTHUTEIHHOE
coodb1ienune, Korua y Urpoka ot 75 10 89 eauHMIL 30POBbSI U €CTh 6J1arocJI0BeHue.
Ecim IIPEAIIOJOKNUTD, UTO healthPoints nMeeT 3HaUeHUE 89, BbI 03K11aEMO yBUIUTE
HOBOE COOOIICHHUE TOCJIE 3aIyCcKa MPOTpaMMbL. 3allyCTUTe ee U MPoBepsTe. BriBoj
JIOJIZKEeH OBbITh TAKOM:

Madrigal has some minor wounds but is healing quite quickly!

Ecau BB mosmy4yusiu 1pyToii BIBO, ITPOBEPBTE, COBIIAIAET JIM KO/ C TUCTUHTOM 3.4,
B YaCTHOCTH, UMeeT Jik healthPoints 3HaueHnue 89.

Brnoxxennbie OIIE€EPATOPbI ITO3BOJIAIOT ,ZIO63.B]IHTI> AOIIOJIHUTEJIbHbIE BETBU BHYTPb
BeTBefI, 4TO IIOMOT'a€T BbIPaKaTb 0oJiee TOYHBIE U CIOKHbIE ycjaoBus:.

bonee aneraHTHbIE YC/IOBHbIE BblpaXeHUs

3a BeIpaykKeHUSIMU HY>KEH IJ1a3 /1a TJ1a3, MHAUe OHW 3aIT0JIOHSIT BCE TPOCTPAHCTBO BO-
KpyT, Kak capanya. K cuacroio, Kotlin mo3BoJisieT oJib30BaThCst IPEeMMYyTIeCTBAMU
YCJIOBHBIX BBIPDAKEHUI U TP 9TOM JIeP:KaTh UX B y37e. PaccMOTpUM mapy mpruMepoB.

Jlornueckue onepaTtopbl

B NyetHack moskeT monasmoOuThest poBepuTh O0JIee cIoHbIe yeaoBus. Hampu-
Mep, €CJIM UTPOK UMeeT GJIArOCTOBEHUE U €T0 3/10POBbe Bbile 50 wiu eCiu UTPOK
GeccMepTeH, TO BOKPYT HErO CBETUTCS aypa. B IpoTUBHOM cilydae aypa HEBHIMMA.

Mo3KHO UCTIOTh30BaTh HabOP 0mepaTopoB if/else, UTOOBI OMPEAETUTH, ECTh Y UTPO-
Ka BUIMMast aypa WK HET, HO 9TO MPUBE/ET K OOJIBIIOMY KOJIMYECTBY MTOBTOPSIIO-
IETOCST KOJIA ¥ OTCYTCTBUIO YETKO MTPOCIEKMBAEMON JIOTUKH yeIoBui. EcTh Oosiee
IIPOCTO¥ U MOHSATHBIN CIIOCO0: UCTIOIB30BATh JIOTHYECKHE OTIEPATOPhI B YCIOBUU.
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Jlo6aBbTe HOBYIO IIEPEMEHHYIO U OTIepaTop if/else jJisi BBIBOJA B KOHCOJIb HH(MOP-
MAaIUU O HAJIUYUU ayPhI.

JinctmHr 3.5. Vicnonb3oBaHne normyeckmnx onepatopoB B ycnosumn (Game.kt)

fun main(args: Array<String>) {
val name = "Madrigal”
var healthPoints = 89
val isBlessed = true
val isImmortal = false

// Aypa

if (isBlessed && healthPoints > 50 || isImmortal) {
println("GREEN")

} else {
println("NONE")

if (healthPoints == 100) {

Bbl 106aBun 3HaueHne val ¢ uMeHeM isImmortal st XpaHeHUs IIpU3HaKa Gec-
CMepTHs UTPOKa (JIOCTYIIHO TOJBKO JJIs YTEHUS, TaK KaK COCTOSHIE CMEPTHOCTU
HEM3MEHHO ). ITa 4acTh BaM 3HAKOMa, HO [IOSIBUIOCH KOe-4To HOoBoe. IIpesx e Beero,
106aBIeH KOMMEHMAPUil 6 K00e, HAUMHAIOIUIACS C apbl CUMBOJIOB / /.

Bce, uto cripaBa oT //, — KOMMEHTAPHii U UTHOPUPYETCS KOMITUIISITOPOM, TIO9TOMY
B KOMMEHTAPUIX MOKHO MUCATH BCE YTO YrogHO. KOMMeHTapUK OYeHb TT0JIe3HbI
JULS OpTaHU3ALIA 1 n00aBJIeHUS nHbOpMaIUM 0 KoJie, 9TO JETAET eTO 6oJee UnTa-
GeJIbHBIM J1JIsT IPYTUX (MJI JIJIs Bac B Oy/yIIeM, Tak Kak MOKHO 3a0bITh HEKOTOPbIE
JIeTaJTl KOJIA).

[asee, ncnoIb30BaHbl [1BA JI02uyeckux onepamopa BHyTpu if. Jlormueckue ore-
PaTophbI MO3BOJISIOT 00bEAMHUTD OMIEPATOPHI CPABHEHUSI B OIHO JIJTMHHOE YCJIOBHE.

&& — onepamop nozuueckozo <HM» («and»). Tpebyert, uToObI 06a YCIOBUSI — ClleBa
u cripaBa OT HETO — ObLIN UCTUHHBI, TOT/Ia BCe BbIpakeHUe OyeT UCTUHHO. || —
onepamop nozuueckozo <MJIH> («ors). Bece BbIpakeHHE € 3TUM OMEPATOPOM OyIeT
CYUTATHCS UCTUHHBIM, €CJIN XOTsI Obl 0010 u3 ycoBuil (viim 006a) cripaBa uiu cjieBa
OT HETO UCTUHHO.

B ta6u. 3.2 nepeuncienbl JoruyecKue omneparops sa3bika Kotlin.
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Ta6bnuua 3.2. Jlornueckune onepaTopsbl

OnepaTtop OnucaHue

&& Jlornyeckoe «u»: UCTUHHO, KOT/Ia 002 BbIPAKEHUST UCTUHHBI (MHAYE JIOKHO)

[ Jlornueckoe «uin»: MICTUHHO, KOTZIA XOT$ ObI O/IHO BbIPAKEHUE UCTUHHO (JI0K-
HO, ecJii 062 JIOKHBI)

! Jlornueckoe «He»: TIpeBpanfacT UCTUHY B JIOJKD 1 JIOJKb B UCTUHY

Ipumeuanue: Bce oniepaTopbl UMEIOT IPUOPUTET, KOTOPBIA OIIpe/iesisieT 0UepPeIHOCThb
WX BBIYHMCJIEHUS TIPU 00beIMHEHNH B BhipaskeHue, O1epaTopbl ¢ ONHAKOBBIM MTPH-
OPUTETOM BBIYUCJISIOTCS cJieBa HanpaBo. OnepaTopbl MOXKHO I'PYIITUPOBATH, 3a-
KJIIOYasi B KPyTJible CKOOKH. /lasiee orepaTopbl IIepevncIeHbl B HOPsiIKe YObIBAHUST
IIPUOPUTETA — OT BBICOKOIO K HU3KOMY:

! (Toruueckoe «He»)

< (MeHblIIe yeM), <= (MEHbIIIe UK PaBHO), > (6oJIbIIe YeM), >= (6OJIbIIe UITH PABHO)
== (paBHO), != (He paBHO)

&& (J1orruUecKoe «U»)

|| (mormueckoe «mams )

Bosspatumcs k NyetHack u pazbepem HOBoe yci0BUE:

if (isBlessed && healthPoints > 50 || isImmortal) {
println("GREEN")

Wy, uutas mo-ApyroMy: ecJau Urpok OJArocioBieH u y nero Oosbire 50 04KOB
3I0POBbSI U1 €CJIU UTPOK OHECCMEPTEH, TO BOKPYT HETO CBETUTCSI 3eJieHast aypa. Ma-
Apura He beccMepTeH, HO OJ1aroCI0BJIeH 1 MeeT 89 0YKOB 3/10POBbSL. A pa3 IiepBoe
YCJIOBHE BBITIOJTHSIETCST, TO aypa y Maapurasa Oyzer BugHa. 3alyCcTUTE IPOrPaMMY,
4TOObI TIPOBEPHTH, TaK JiK 9T0. Bbl yBuanTe:

GREEN
Madrigal has some minor wounds but is healing quite quickly!

Toabko HOﬂyMaﬁTe, CKOJIbKO BJIOJKEHHDBIX YCJIOBHbBIX OII€EpPAaTOPOB HOHa[[O6I/IJIOCb
OblI, 4TOOBI BBIPA3UTh HTY JIOTUKY Ge3 JIOrndecKux ornepatopoB. C MOMOIIBIO 9THX
OIEPaTOPOB MOKHO BBIPAKATH OUEHD CIIOKHYIO JIOTHKY.
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Koz, onpeznensionuii Haauuue aypbl, TOJYYUJICSA MIPOIIE, YEM eCJIu Obl Mbl HC-
H0JIb30BaJI HabOP OMepaTopoB if/else, OHAKO €r0 MOKHO C/EJIaTh €lle TPOIILE.
Jlornueckue onepaTopbl MOKHO IPUMEHATD HE TOJBKO B YCJIOBHBIX MHCTPYKITUAX,
HO TakKe B OOBIYHBIX BBIPAKEHUSAX U [axke B 00bsiBICHUN TiepeMeHHoi. [[o6aBbre
HOBYIO OyJIeBY TIepEMEHHY0, KOTOPasi HHKAIICYJIUPYET YCIOBHE BUANMOCTH aypPbl,
U BBITIOJTHUTE pepaxkmopuie (TO €CTh TePenuInTe) YCIA0BHYIO MHCTPYKITUIO, MC-
I10J1b30BaB HOBYIO II€PEMEHHYIO.

JucTuHr 3.6. Vcnonb3oBaHme NorMyeckMx onepaTopos B 06bsIBEHUN NEPEMEHHOMN
(Game.kt)

fun main(args: Array<String>) {

// Aypa
Lf(isB] 8&_healthPoi : . 1y
val auraVisible = isBlessed && healthPoints > 50 || isImmortal

if (auravisible) {
println("GREEN")

} else {
println("NONE")

Bot 3anucanu pesysbraT IPOBEPKU YCJI0BUS B HOBOE 3HaYeHUE val ¢ UMeHeM
auraVisible 1 U3MEHUJIU OIIepaTOP if/else, YTOOBI OH IIPOBEPSI ITO HOBOE 3HAYE-
Hue. MYHKIIMOHAJIBHO 9TOT KOJI AKBUBAJIEHTEH TIPE/bIYIIEMY, HO BbI BbIpaKaeTe
IIpaBUJIa yepe3 NpucBavBaHue 3HaueHus. VIMs 3HaueHUsl SICHO OTPasKkaeT CMBbIC]
[IPaBUJia B «4€JI0OBEKOYUTAEMOM> BH/IE: BUIUMOCTH aypbl. ITa TEXHUKA 0COOEHHO
0JIe3Ha, KOT/IA TPABUJIA CTAHOBSTCS Bee GoJiee CAOKHBIMU, TOMOTAsT TIOHSITh JIO-
rUKy paboThl OyLyIIMM YHTATEISIM BaIero Ko/a.

3amycTuTe MporpaMMy CHOBa, YTOOBI YOEANUTHCS, YTO OHA paboTaeT Kak MpeskKe.
BuiBo 0JI:KeH OBITh TAKO Ke.

YcnoBHbIe BblpaXeHus

Tenepn oniepaTop if/else He TOJALKO 0TOOPAKAET COCTOSIHIE 310POBbs UTPOKA, HO
Takske 106aBJsieT HeOOIBIIOE YTOUHEHNE,

C apyroit cTOPOHBI, KO MOJIYYUJICS HEMHOTO I'POMO3IKUM, TIOTOMY 4TO BO BCEX
BETBSX MCITOIB3YIOTC TIOX0KNE MHCTPYKIIUK println. A Temeph MpeCcTaBETe, YTO
oTpeboBaAIOCh U3MEHUTH O0MIHIT hopMaT COOOIIEHUST O COCTOSTHUK UTPoKa. Bam
HPUETCS TPONTHCH 110 KasKI0i BETKE B orieparope if/else 1 NBMEHHUTD COOOIIEHIE
B KaJKZIOM BBI30Be (DYHKIMU println.
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[IpobsieMy MOKHO pEINTD, 3AMEHIUB O1lepaTtop if/else yClOBHLIM BbIPANCCHUEM.
YciioBHOE BbIpQsKEHME — 3TO [IOYTH YCJIOBHBII onepaTop, ¢ TOH JIMIIb Pa3HUILeH,
4TO Pe3yJbTaT oneparopa if/else MPUCBaMBAETCs TIEPEMEHHOI, KOTOPast Oy1er
HCITIOJIb30BAThCs B AasbheliieM. OOHOBHUTE BBIBOJ O COCTOSTHUN 3[I0POBbST, YTOObI
YBUJIETD, KaK 9TO paboTaer.

JNinctuur 3.7. Vicnonb3oBaHue yCrioBHOro BelpaxkeHus (Game.kt)

fun main(args: Array<String>) {

if—(healthPoints==-100){

val healthStatus = if (healthPoints == 100) {
"is in excellent condition!"

} else if (healthPoints >= 90) {
"has a few scratches.”

} else if (healthPoints >= 75) {
if (isBlessed) {

"has some minor wounds but is healing quite quickly!"
} else {

"has some minor wounds."

¥
} else if (healthPoints >= 15) {

"looks pretty hurt."
} else {

"is in awful condition!"

}

// CocTosHue wurpoka
println(name + " " + healthStatus)

}

(EcJii Bam HaJ10€J10 PaCCTaBJISITh OTCTYIIBI B KOJIE TIOCJIe KayKIoro u3merenws, Intelli]
MOJKET IIOMOYb. BbI6epI/IT€ Code — Auto-Indent Lines 1 HacJIakanuTech YeTKUMU OT-
CTYTIaMU.)

ITocpencTBoM BoipaskeHusl if/else HOBOH IlepeMEHHOM healthStatus IIpucBanBaeTcs
CTPOKOBOE 3HaUYeHNe "is in excellent condition!" M T. II. B 3aBUCUMOCTH OT 3Ha-
yeHUd healthPoints. B aTOM Bcs mpesiecTh yCIOBHOTO BRIpasKeHMS. Tak Kak Ternepb
COCTOSTHUE UTPOKA 3aITMChIBAETCS B TEPEMEHHY 0 healthStatus, MOXKHO yOpaTh 11eCTh
OJIMHAKOBBIX 10 CMBICJIY UHCTPYKIMH println.
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Ecav mepemenHast 10JKHA TOJIyYUTh 3HAYEHHE B 3aBUCUMOCTH OT YCJIOBUS, JIyUIIle
BCETro MCII0JIb30BaTh YCJIOBHOE BbIPDAasKEHUE. 3aroMHHUTE: YCJIOBHBIE BbIPpasK€HUA
BBITVIAJAT IIPOIIE, €CJIM BCE BETBU BO3BPAIlalOT 3HAYECHMA OJHOI'O THUIIA (HaHpI/IMep,
CTPOKH /171 healthStatus).

Ko, onuceiBatomuii aypy, Tak:ke MOKHO YIIPOCTUTH € TIOMOTIbIO YCJIOBHOTO BbI-
paxkenus. Tak u caenaem.

JinctuHr 3.8. YnyulleHne Koga aypbl C MOMOLLbIO YCIOBHOMO BblpaXXeHUs!

// Aypa
val auraVisible = isBlessed && healthPoints > 50 || isImmortal
PF ¢ isible){

}else{

¥
val auraColor = if (auraVisible) "GREEN" else "NONE"
println(auraColor)

3amycTuTe KoJ ele pas, 4ToObl yOeaAnThCs, 4To Bee paboTaeT Kak 3a/yMaHo. Bb
yBUAUTE TaKou Ke BbIBO/I, HO IIPX 3TOM KO/ CTaJI ITPOIIIE U ITOHATHEE.

BOSMO}KHO, Bbl 3aME€TUJIN, YTO B YCJIOBHOM BbIPDAKE€HN U, BO3BPAIlAIOIIEM IIBET ayPbl,
ncuessu purypubie ckoOkm. O6CyanM, MoUYeMy TaK TIPOU3OIILIO.

Y6upaeM ckobku B BbipaxkeHusx if/else

Korza myist gaHHOTO yesmoBust TpedyeTcst BEpHYTh OJHO 3HaY€HHe, T0IYCTHMO (110
KpaiiHell Mepe CHHTAaKCHYECKH; TI0[POOHEE CM. IJIbIIIE ) OIyCTUTD (DUTYPHBIE CKOOKH
BOKPYT BbipaskeHust. DUrypHbie ¢cKOOKHU {} MOKHO OIYCTHUTh, TOJBKO €CJIM BETBb
COZIEPIKUT JIMIIIb OTHO BBIPasKEHNE — yAaIeHe CKOOOK, OKPY/KAIONINX BETBb C He-
CKOJTbKMMMY BBIPKEHUSMU, TIOBJIUSET HA TIOPSI/IOK BBITTOJTHEHUS KO/IA.

Pacemorpum Bepenio healthStatus 6e3 CKOOOK:

val healthStatus = if (healthPoints == 100) "is in excellent condition!"
else if (healthPoints >= 90) "has a few scratches."
else if (healthPoints >= 75)
if (isBlessed) "has some minor wounds but is healing quite quickly!"
else "has some minor wounds."
else if (healthPoints >= 15) "looks pretty hurt."
else "is in awful condition!"
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ITa Bepcusl yCJIOBHOTO BbIpakeHUsI healthStatus Z€HCTBYET TOUYHO TaK ke, KaK Bep-
cust B BaieM Kozie. OHa J1aske BbIpaKaeT Ty XKe JIOTUKY, HO MEHBIIUM KOJIMIeCTBOM
koma. Kakyio Bepcuio Bl Haxoute 6osiee YAOOHON /st YT€HUS] U TOHUMAHUST?
Bri6pas Bepcuio co ckoOkaMu (Kak B BallieM TIPUMepe KO/a), Bbl OCTAaHOBUTECH HaA
cTUJIe, KOTOPBIN MPpeArowin B cooduiecTse s3bika Kotlin.

MbI pekoMeH 1yeM He 0TOpachiBaTh CKOOKU B YCJIOBHBIX Oll€paTOPaXx M BbIPAsKEHUSIX,
KOTOpBIE [TUHHEE OIHOI CTPOKH. Bo-TiepBhiX, 6€3 CKOGOK € POCTOM KOJUYECTBA
YCJIOBUI Tpy/IHEe NIOHSATD, TJie 3aKaHYMBAETCSI O/|HA BETBb U HAaUMHAETCS JpyTasl.
Bo-Bropbix, ecii yoparh (hUrypHbIe CKOOKH, HOBBII YYaCTHHUK TPOEKTA MOKET CJIy-
JaiiHO OOHOBUTD HE TY BETBb MJIN HETPABUJILHO MOHSTH KOJI. TaKie PUCKU HE CTOSIT
9KOHOMUM Tapbl HAKATUH KJIABUIIL

Kpowme Toro, maxe mputom, uto 0b6e Bepcuu Koja BbIlle, cO CKOOKamMu 1 6e3 HUX,
JIeHiCTBYIOT COBEpILIEHHO OJIMHAKOBO, 3TO BEPHO He Bceraa. Ec/in BeTBb BKJIIOYaeT
HECKOJIbKO BbIPasKEHUH U BBI PeIuTe yoparh (hurypHbie CKOOKH, TOT/IA B 9TON BETBU
BBITIOJTHUTCS TOJBKO TIepBoe Bbipaskerune. Hampumep:

var arrowsInQuiver = 2 //cTpen B KonyaHe
if (arrowsInQuiver >= 5) {
println("Plenty of arrows") // cTpen BocTaTO4HO
println("Cannot hold any more arrows") // 6onble cTpen HeCTU Henb3A

Ecau Yy repod 1mATb 1 boee CTpeJI, 3HaYUT, Y HETO UX JOCTATOYHOE KOJMUYECTBO,
1 HeCTH OOJIbIIE CTpeJI OH HE MOJKET. Ecnn Yy reposda ABe CTpeJibl, TO B KOHCOJIb HUYETr O
He BbIBezeTCs. bes CKOOOK JIOTKA MECHSECTCS:

var arrowsInQuiver = 2

if (arrowsInQuiver >= 5)
println("Plenty of arrows")
println("Cannot hold any more arrows")

Bes ckobok Bropasi MHCTPYKIUS println OoJiee He SIBJISIETCS YacThiO BETBH if.
"Plenty of arrows” 6y11eT Hareyarato, ecau arrowsInQuiver GoJblie MiIn paBHO
5, HO "Cannot hold any more arrows" 6yz[eT BBIBOJIUTHCA BCET/Ia, HE3ABUCUMO OT
KOJIMYECTBA CTPEJ Y TE€POA.

[l BeIpaskeHUT, yMenalonmXcs B OJ{HY CTPOKY, CTOUT CJIeloBaTh paBuy: «Ka-
KOi1 c11oco0 3amucy BbIpaskeHust OyIeT Mpoliie U MOHATHee IJIs yrTaTess?» JacTo
3aIich OJHOCTPOYHBIX BbIPaKEHMIT 63 (PUTYPHBIX CKOOOK JIeIaeT KOJI TIPOIILE ISk
yTeHus. Hanpumep, KoJi, OITUCHIBAIONINI aypPy € TOMOIILIO TTPOCTOTO OJIHOCTPOY-
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HOT'O YCJOBHOTO BbIpakeHusi 6e3 (GUrypHbix CKOOOK, BBITJSAUT Ipoie. Bot ere
OJIUH TIPUMEP:

val healthSummary = if (healthPoints != 100) "Need healing!" else "Looking
good." // Need healing = TpebyeTcs nedenue, Looking good = Bce Xxopowo

Kcratn, ecim BoI tymaete: «X0opoiro, Ho MHe He HPaBUTCI CHHTAKCHUC if/else, Taxke
¢ urypHbIMI CKOOKaMM, OH TaKoil Hekpacusvlil!»... He 6ecriokoiiTech! CKOPO MbI
IIepernIeM BbIPAKEHNE COCTOSTHIS 3/10POBbSI B IIOCJIEIHIIT Pa3, NCII0JIb30BaB HoJiee
KOMITIAKTHBIN U SICHBIN CUHTAKCHUC.

UHTepBanbi

Bce ycnoBus B BelpaskeHuu if/else i healthStatus, 110 CyTH, IPOBEPSIIOT 11€J10-
YUCJEHHOE 3HaYeHue healthPoints. B HEKOTOPBIX UCMOJb3YETCST OMEPaToOp CpaB-
HEeHUS 711 IIPOBEPKU paBeHCTBA healthPoints KaKOMY-TO 3Ha4€HUIO, B IPYTUX
HCITIOJIb3YETCST HECKOJIBKO OMIEPATOPOB CPABHEHMSI, UTOOBI TPOBEPUTD, OTIA/IAET JIH
3HauYeHue healthPoints B MHTepBaJI MEX1Y ABYMS uyncaamu. [Lyg Broporo ciaydas
ecTh assrepHaTuBa nosyuiie: Kotlin mpexycmarpusaer unmepeaivt 1iist mpeicras-
JIeHUsT JIMHeiTHOTo Habopa 3HAYeHMIA.

WNuTepBas onpenesisgeTcs onepaTopoM . ., Hapumep 1. . 5. VIHTepBas BKIIOYaeT Bce
3HAYEHMS, HAUIHAS € HAXO/SAIEr0cs CIeBa OT OMEPaTopa . . ¥ 3aKaHYNBasT HAXO/1s-
muMest crpaBa. Harpumep, 1. .5 Bitodaet uncia 1, 2, 3, 4 u 5. IHTepBasibl MOTY T
MPEJICTABJISATE MTOCJAEI0BATETLHOCTH CUMBOJIOB.

[l mpoBepky nonajlanus 3a/JaHHOTO YUCJa B MHTEPBAJI MOKHO HUCIIOJIb30BATh
KJTIOU€eBOe CJI0BO in (BHYyTpH). [Iponssenem pepakTopuHT BeIpaskeHUsT healthStatus
1 UCIIOJIb3yeM MHTEPBaJIbl BMECTO OIIEPATOPOB CPABHEHU .

JNInctuur 3.9. PedhakTopuHr healthStatus ans ncnonb3oBanns nHtepeanos (Game.kt)

fun main(args: Array<String>) {

val healthStatus = if (healthPoints == 100) {
"is in excellent condition!"
}el i (healthPoi - 90) {
} else if (healthPoints in 90..99) {
"has a few scratches.”
}elseif (healthPoints >=75){
} else if (healthPoints in 75..89) {
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if (isBlessed) {

"has some minor wounds but is healing quite quickly!"
} else {

"has some minor wounds."

¥

}el i (healthPoi - 15y {

} else if (healthPoints in 15..74) {
"looks pretty hurt."

} else {
"is in awful condition!"

bonyc: ncnosb3oBanne NHTEPBAIOB B YCJIOBHBIX BHIPAKEHUSX, KaK MTOKA3aHO BBIIIE,
petaeTr mpobIeMy ¢ MOPSIIKOM BBITIOTHEH S else if, KOTOPYIO Mbl HAOJIIOIAIN paHee
B 9701 r71aBe. C MHTEPBAIAMI BAIli BETBH MOTYT PACTIOJIATATHCSI B JTIOOOM MOPSIZIKE,
¥ KOJI Bce paBHO Oy/1eT paboTaTh OJMHAKOBO.

Kpome omrepatopa . . cyImecTBYyIOT ellle HeCKOJIbKO (DYHKITUN CO3IaHNS UHTEPBAJIOB.
Dyukims downTo cosaeT yobiBaouii narepsai. MyHKIMs until co3paer HHTEP-
BaJI, He BKJIIOUAIONINI BEPXHIOO IPaHUIly BHIOpAHHOTO AnMana3oHa. Bel yBuanTe
[pUMeHeHVe 9TUX (DYHKIUI B «3alaHusIX> B KOHIIE TJIaBbl, a 60JIblie HHGOpMaIu
00 mHTEpBaIax BbI mosryuuTe B riaase 10.

YcnoBHoe Bbipa)xeHue when

YeioBHOE BbIpaskeHHE when — €l1le O/IH CII0CO0 YIIPABJIEHUS TOTOKOM BBITIOJTHEH ST
B Kotlin. Kax u if/else, omepatop when MO3BOJISIET THCATh YCJIOBUST U BBITIOJIHSITH
KOJI, COOTBETCTBYIOHI HCTHHHOMY YCJIOBHIO. when 00eCTIeunBAeT KPATKUI CHHTAK-
CHC 1 0COOEHHO XOPOIIIO TIOAXOAUT JIJISt YCIOBHIA ¢ TPeMst U GoJiee BETBSIMU.

[Tpeamonoxum, uro B NyetHack urpok MoskeT ObITH MpecTaBUTEIEM OHOM U3 BbI-
JIyMaHHbIX pac (race), HAIPUMEP OPKOM WJIK THOMOM, a 9T PAChl, B CBOIO OYePE/ib,
npeacTaB/sioT pastbie ppaxiyn (faction). Oneparop when 6epeT BBIOpaHHYIO pacy
U BO3BPAIlaeT COOTBETCTBYIONTYTIO PPAKITHIO:

val race = "gnome"
val faction = when (race) {
"dwarf" -> "Keepers of the Mines"
"gnome" -> "Keepers of the Mines"
"orc" -> "Free People of the Rolling Hills"
"human" -> "Free People of the Rolling Hills"
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Jlist Hayasia 0ObsIBUM val race. 3aTeM CJIELYIONLYIO TepEMEHHYIO — faction, KOTOPOIl
MIPUCBOUM Pe3YJIBTAT YCJIOBHOTO BhIpasKeHUs when. BoipakeHue mpoBepsieT 3Haue-
HHUeE race Ha COOTBETCTBHE KaXKJI0OMY 3HAYEHUIO CJIeBa OT olieparopa -> (cmpeika) u,
€cJI HaXOJIUT COOTBETCTBYIOIIEE 3HaYeH e, TPUCBanBaeT faction 3HaUeHNe CIIpaBa
(-> 9acTo UCTOAB3YyeTCS BO MHOTUX A3bIKaxX 1 (DAKTUIECKU NMeeT U IpyTrue chepn!
npumenenwsi B Kotlin, o yem MbI toroBopum siasee).

[To yMOT9aH1IO YCJIOBHOE BBIPAKEHIE when TEHCTBYET MOL0OHO OIIepaTopy CpaBHe-
HUST == MEK/Iy apTyMEHTOM, KOTOPBIN BBl yKa3aJii B CKOOKAX, 1 3HAUECHUEM, YKa3aH-
HBIM B (DUTYPHBIX CKOOKaX. (Apeymenm — 310 BXOJIHbIE JJaHHbIE JIJIST yYacTKa KOJIa.
Bbl y3naere o Hux Gosiblie B riiase 4.)

B aToMm nipumMepe yc0BHOTO BbIpaskeHUs when race CJIY:KUT apryMeHTOM, ITO3TOMY
KOMITUJIATOP CPAaBHUT race, KOTOPOE B IIpUMepe NMeeT 3HadyeHue “gnome", C IIep-
BBIM ycoBueM. OHM He PaBHBI, IOITOMY KOMIUJISATOD ITEPEXOAUT K CIEIYIOIIEMY
ycaoBuio. Cieztyiolee cpaBHeHYE BEPHET UICTUHHBIN PE3YJIbTAT, T09TOMY 3HaUEHUe
faction moy4yuT 3HadeHue "Keepers of the Mines".

Tenepsp, Korna Bbl YBUEIHN [IPEUMYIIECTBA YCJIOBHOIO BBIPAKEHUS when, yaauTe
JIOTUKY BblUMCJeHUs healthStatus. B oTsinune oT npeskze UCI0Jb30BaBIIEroCs
omeparopa if/else, onepatop when gesaer Koz 60jiee IPOCTHIM U KOMIAKTHBIM. Ha
TIPaKTUKE TIPUMEHSIETCS ITPOCTOE IMIIMPUIECKOE MTPABUIIO: UCTIOJIb3yHITE OllepaTop
when, ecyii1 if/else CONEPKUT BETBU else if.

O6HoBuTe JOTHKY healthStatus, HCIIOJIB3YsT when.

JNnctmur 3.10. PedakTopuHr koaa healthStatus ¢ onepatopom when (Game.kt)

fun main(args: Array<String>) {
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val healthStatus = when (healthPoints) {
100 -> "is in excellent condition!"
in 90..99 -> "has a few scratches."
in 75..89 -> if (isBlessed) {
"has some minor wounds but is healing quite quickly!"
} else {
"has some minor wounds."

}
in 15..74 -> "looks pretty hurt."
else -> "is in awful condition!"

YeioBHOE BhIpakeHne when paboTaeT Tak ke, Kak YCJIOBHO€ BbIpakeHue if/else,
oIpeesIss YCIOBUA U BBITOIHAA BETBH, T/I€ 9TU YCJIOBUA UCTUHHBL when OTJINYAETCS
TEM, YTO aBTOMATHYECKU BBIOMPAET YCJIOBUE CJIEBA, COOTBETCTBYIOIIEE 3HAYECHUIO
aprymMenTa B ooacmu eudumocmu. IlogpoGHee MbI TIOTOBOPUM PO 00J1aCTh BUAU-
MOCTH B r71aBe 4 u r1aBe 12. PaccMoTpuM KpaTKo YCJI0BHOE BBIpaskeHUe in 90. .99.

Bor ysxe BUzsen, Kak UCIOJIb30BATDh KJIIOYEBOE CJAOBO in /Il IPOBEPKU MTPUHAJ -
JEKHOCTH 3HAUYEHUS NHTEPBATY, U TO K€ IIPONCXOJIUT 3/IeCh: IIPOBEpsIeM 3HaYeHe
healthPoints, XOTa U1 HEe YIIOMUHAEM 06 aTOM ABHO. B o6sactu BUimMocTu UHTEP-
BaJja, cjleBa OT ->, HaXOAUTCS IIepeMeHHas healthPoints, HO2TOMY KOMIIUJIATOP
BBIYUCJIUT OIIepaTop when, KaK eCjiu ObI healthPoints BXOJMJa B KajKJ0e yCIOBUE
BETBJIEHUI.

YacTo when Jiydiiie iepeaeT JOTHKY Kojia. B aToM cirydae, 4TOOBI MOJYIUTD TOT Ke
pe3yJbTaT ¢ IIOMOIIBIO ollepaTopa if/else, HOTpe6yeTCH 106aBUTH TPU BETBU else
if. Onepatop when jiestaet aTo 60JIee MPOCTHIM CIIOCOOOM.

YesoBHOe BbIpaskeHue when obectieunBaeT OOJIbINTYI0 THOKOCTD, YeM O1epatop if/
else, TIPY CONIOCTABJICHUH C 33/[AaHHBIMU YCJIOBUAMU. BOIBITMHCTBO YCI0BNUI CIeBa
BbIYUCJAOTCA KaK UICTUHHBIE WJIN JIOKHBIE, IPYTUE OTPaHNYNBAOTCA ITPOCTHIM CPaB-
HeHneM, Kak B puMepe ¢ ycaosrueM 100. YesoBHbIH ortepaTtop when MOJKET BHIPA3UTh
moboe 13 HUX, KaK TIOKa3aHo B IPUMeEPE BBHIIIIE.

KcTaTn, MOXKHO 711 3aMEHUTH BJIOKEHHBIH o11epaTop if/else B OHOI U3 BeTBEH yc-
JIOBHOTO BbIpaskeHMst when? Takast KOHCTPYKIIHSI BCTPEYAETCST HE YacTO, HO THOKOCTh
when TT03BOJIIET PeaTn30BaTh ee.

3anycture NyetHack, uro6br yoeauTbes, 4To B pesyibrate pehakTOpUHTa
healthStatus ¢ UCIIOJIb30BaHUEM OllepaTOpPa when JIOTUKA BBIIIOJIHEHU S IIPOTrPAMMBbI
HE NU3MEHNIIACD.
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LLIa6s10HHbIE CTPOKM

Bbi yzxe Bujiesin, 4To CTPOKY MOXKHO CKOHCTPYUPOBATh M3 3HAUEHUIT TEPEMEHHbBIX
U JIa’Ke U3 PE3YJIbTATOB YCIOBHBIX BhIpaKeHUI. UTOODI yITPOCTUTH ATY 3aj1a4y U ClIe-
Jath Ko Gosiee moHsTHBIM, B Kotlin ipeaycmorpenst wabnonnvie cmpoxu. IabaoHbr
MO3BOJISIOT BKJIIOYATh 3HAYEHUS [IEPEMEHHbBIX B KaBbluKu. OGHOBHUTE 0TOOpaKeHNe
COCTOSIHUS UTPOKA, MCIIOJIb3Y$ MaOJIOHHbIE CTPOKHU, KaK TIOKa3aHO HIUKE.

Jinctunr 3.11. Vicnonb3oBaHue WwabnioHHoW cTpoku (Game.kt)

fun main(args: Array<String>) {

// CocTofAHMe wurpoka

println{name—+""—+ healthStatus)
println("$name $healthStatus")

Bbl 106aBuy 3HaueHus name U healthStatus B CTPOKY OTOOPAsKEHUsT COCTOSTHMS
UTPOKa, 00ABUB K KayKIOH TlepeMeHHOil peduKe $. ITOT CIeUanbHbI CHMBOJI
coobiraet Kotlin, 4To BbI XOTHTE BKIIOYUTD val WU var B OTIPEIEISIEMYIO CTPOKY.
O6patute BHUMaHKe, 4TO MAaOJOHHBIE 3HAYEHUST TIOSIBJISIIOTCSI BHYTPU KaBbIYeK,
OIIPEIEJIAIONINX CTPOKY.

SaHyCTI/ITe IIporpamMmmy. B KoHcoJm IOSIBUTCS TOT Ke TEKCT, YTO U B HpO].H]IbeI pas:

GREEN
Madrigal has some minor wounds but is healing quite quickly!

Kotlin mosBoJisieT BBIYUCUTD 3HAYEHNE BHYTPU CTPOKHU ¥ UHMEPNOJIUPOBATINL PEIYTh-
TaT, TO €CTh BHEAPUTH €TI0 B CTPOKY. SHAYEHIE JIFOOOTO BBIPAKEHIIS, 3aKII0YEHHOTO
B (hurypHbie CKOOKH TTOCIe 3HaKa 01apa (${}), Oy/leT aBTOMATUIeCKH BCTABIEHO
B CTPOKY. /[06aBbTe B OTYET O COCTOSIHUN UTPOKA TIPU3HAK OJATOCTOBEHUST U I[BET
aypsl, 4TOOBI TIOCMOTPETH, Kak 910 pabotaet. He 3a6y/bre yOpaTh CyIecTBYONIHiT
oIrepaTop BbIBO/a /1711 auraColor.

Jinctuur 3.12. NMpeobpa3osaHue isBlessed B cTpoky (Game.kt)

fun main(args: Array<String>) {
// Aura
val auraVisible = isBlessed && healthPoints > 50 || isImmortal
val auraColor = if (auraVisible) "GREEN" else "NONE"

print(auraColor)
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// CocTosiHue wurpoka
println("(Aura: $auraColor) " +

"(Blessed: ${if (isBlessed) "YES" else "NO"})")
println("$name $healthStatus")

ITOT HOBBIN KOl COOOMIAET KOMITHIISITOPY, 9TO HYKHO BBIBECTH CTPOKY CHMBOJIOB
(Blessed: U pPe3yJIbTaT YCJIOBHOTO BbIpakeHus if (isBlessed) "YES" else "NO". O0-
paTuTe BHUMAHUE, YTO 3/1€Ch UCIOIb3YeTCsT BapuaHT 6e3 purypHbix ckobok. Tyt
HOJTY4aeTcsl TO JKe CaMoe, YTO M B CJIEYIOIIEM CIydae:

if (isBlessed) {
"YES"

} else {
“NO"

JlomosiHuTebHbIe (hUrypHbIE CKOOKH HE JA0T HUYEro HOBOTO, TOATOMY JIYYIIIe U3-
GaBUTHCS OT HUX. B J11000M ciryyae oreHnka cocTosiHus Oy/ieT BKJI0YeHa B CTPOKY.
[Tpeskae yeMm 3amyckaTh IporpamMmy, liepernpoBepbre cBoe ucipasieHne. Kak Bbl
JiyMaeTe, Kakoii Gy/IeT pe3yibrar? 3amyCcTriTe MporpaMmy, 4T00bI OATBEPIUTH CBOU
IIPEATIOIOMKEH UL

OcHoBHag paboTa MporpaMM 3aK/II0YAETCS B PEaripPOBaHUM HA COCTOSHUS WU
neiicTBust. B 9TOM ryiaBe BbI y3HaIH, Kak H00ABJSTD [IPaBHUJIa BBITIOJTHEHUST KOJIa
C TIOMOIIIBIO YCTIOBHBIX BhIPaKEHUH if/else U when. YBUIEIU, KaK BBIPAKATh 1O-
CJIEJIOBATEILHOCTH YKCEJI C [IOMOIIBIO MHTEepBasioB. HakoHel, paccMoTpesiu ipumMep
WHTEPIIOJSAINY TIePEMEHHBIX U 3HAUY€HUI B CTPOKHU.

He 3a6ynsre coxpanuth NyetHack, moromy uto MbI cHoBa OyieM HCIOTb30BATH
€ro B CJIe/YIONIEl TT1aBe, T7ie MO3HAKOMUMCS ¢ (DYHKIMSIMI — YIOOHBIM CITOCOOOM
TPYIITUPOBKY ¥ TIOBTOPHOTO UCTIOJIH30BAHMUST BBIPAKEHUN B TIPOTPAMME.

3apaHue: npobyemM UHTEpBabl

WuTepBaibl — MOIIHBINM MHCTPYMEHT, U, HEMHOTO IMOMPAKTUKOBABIINICH, BBl COUTETE
WX CUHTAKCHUC TIPOCTBIM W MOHATHBIM. /|71 BBITIOTHEHUS 9TOTO MPOCTOTO 3a7laHUs
orkpoiite Kotlin REPL (Tools — Kotlin — REPL) 1 uccJieyiite CHHTAKCHC HHTEPBa-
JIOB, BKJTIOUasI (DYHKIINY toList(), downTo 11 until. BBenuTe ciemyronire UHTEPBATIBI
onuH 3a Apyrum. IIpexae uem HaskaTh Command-Retur (Ctrl-Return), 4ToObI yBUAETDH
Pe3YJIbTaT, MONbITAITECh €ro IIPEeICTABUTh.
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Jinctuur 3.13. M3yueHune nHtepsanos (REPL)

1in 1..3
(1..3).toList()
1 in 3 downTo 1
1 in 1 until 3
3 in 1 until 3
2 in 1..3

2 lin 1..3

x' in 'a'..'z"'

3apaHue: BbIBOA pacluiMpeHHOo nHdopMauum

06 aype

ITpeske yeM Ha4YaTh HTO U CIIeAyIollee 3aganue, 3akpoite NyetHack u coszmaiite
€ero KoIuo. Bbl BHEceTe B CBOIO MPOrpaMMy M3MeHEHMsI, KOTOPbIe He TIOHAI00sTCsT
B 6yz[yumx Bepcusix. HazoBute xommio NyetHack_ConditionallsChallenges nin kak-
HUOY b 10-ApyroMy. Mbl coBEeTYeM cO3/[aBaTh KOMUIO IIPOrPAMMBbI TIePel KasKIbIM

3a/laHMEM BO BCEX CJIEAYIONUX IJIaBaX.

Ha manHbiii MOMeEHT, ecJii aypa otoOpaskaercsi, To OHa Beerja Oyer 3eieHoi. B atom

3aJlaHIN C/IETAeM TaK, YTOOBI IIBET ayPhI OTPAXKAJ TEKYIIYIO KapMy UTPOKA.

Kapma — ato unciennoe 3nauenuie ot 0 o 20. [1s1 onpenesenns KapMbl UTPOKA

UCTIOJIb3YeM CJIeyIoNTyIo (hopMy.ry:

val karma = (Math.pow(Math.random(), (110 - healthPoints) / 100.0) *

20 ).toInt()

HBGT Ay PbI OIIPENEJIAETCA COTJIaCHO CJAEYIONNUM ITpaBUJIaM:

3HauyeHue KapMbl Liset aypbl
0-5 red (kpacHbrit)
6-10 orange (OpamKeBblil)
11-15 purple (iypitypHbiii)
16-20 green (3eJIeHbIIl )

Ornpenesite 3HaUeHNE KAaPMBI 110 (hOpMYJIe BBITIIE U BBIBETUTE 1IBET Ay PBI, NCTIOIb3YS
yCJI0BHOE Beipakenue. VcmpaBbre Ko 0TOOpasKeH s COCTOSTHUSI HTPOKA, YTOOBI OH

BbIBOJAWJI IBET ayPbl, €CJIN OHa JOJIJKHaA OTO6pa>KaTbCH.
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3apaHue: HacTpaMBaeMblit opmaTt
CTPOKM COCTOSIHUSA

Ha nannbiit MOMEHT COCTOSTHUE UTPOKA BBIBOAUTCS ABYM (PyHKIMAME println. Ho
HET TIePeMEeHHOM, XPaHAIIel TTOJTHYI0 HH(POPMAITUIO B BUE OJTHON CTPOKH.

Ko BiriganT tak:
// CocTosiHMe wurpoka
println("(Aura: $auraColor) " +

"(Blessed: ${if (isBlessed) "YES" else "NO" })")
println("$name $healthStatus")

U cospaet cienyomuii BbIBO/L:

(Aura: GREEN) (Blessed: YES)
Madrigal has some minor wounds but is healing quite quickly!

B atom GoJiee c10:KHOM 3alaHUHU CIeJIaeM CTPOKY COCTOSIHUS HACTParuBaeMoii ¢ 1o-
MOIIIBIO MTaGJOHHON cTpoKH. VIcoib3yiiTe cMMBOJI B 11t 0603HAYEHMUsT GJIATOCIIO-
BeHUd, A — I aypbl, H — 11 healthStatus, HP — /17151 healthPoints. Hamnpumep,
mabIOHHAsT CTPOKa:

val statusFormatString = "(HP)(A) -> H"

AOJIKHA BBIBOAUTD COCTOAHME UTPOKA KaK:

(HP: 100)(Aura: Green) -> Madrigal is in excellent condition!



DOYyHKUMHN

Qynxyus — 310 GparMeHT Koja, KOTOPBIN BBIIIOJIHSET OIPEeIEIeHHYIO 3a1auy
U MOXKET HCIOJIb30BaThCst TOBTOPHO. DYHKIIMN — 9TO OYeHb BasKHAS 9aCTh TPO-
rpaMMUpoBanust. bosee Toro, mporpamma, o cyTH, SBJISETCS MOCJIe/[0BATEIbHOCTBIO
byHKIUI, B3aNMOCBSI3aHHBIX [IJIsI BBITTOIHEHUS O0JIee CJI0KHON 3a/1aun.

Boiiite BbI yske HCTIOB30BaH (DYHKITHIO println u3 crangapTHoii oubaroreku Kotlin
JIUTSI BBIBOJI JIAHHBIX B KOHCOJTb. O/IHAKO BBI MOJKETE OOBSIBIISITH COOCTBEHHBIE (DYHK-
11U B CBoeM Kojie. HekoTopbie hyHKIINI OJKHBI [TOJIYYaTh TAHHbIE, HEOOXOMMble
st perienust 3agaur. HekoTopble BO3BPAIAIOT 3HAYEHUST U CO3/IAIOT BBIXOHbBIE
JIAHHDBIE 75T UCTIOIb30BAHUS T/le-HUOYIb elile TOCIe 3aBepIieHust paboThl (DyHKITHH.

Haunewm c Toro, uto Boctiomb3ayeMcs GyHKITUSMHA 71 OPTaHU3AIINHY CYIIECTBYTONIETO
koma NyetHack. [Tsist aToro onpezesim cBOIO (hyHKIINIO 1 J06AaBUM HOBYIO BO3MOK-
Hoctb B NyetHack: 3akmmHanme, oposkaaroniee O0Ka JypMaHsIIero HaluTKa.

BbiaeneHme koga B (hyHKUMMU

Jloruka, kotopyto Bbl Haricasu st NyetHack B rurase 3, Gbijia pasyMHOii, HO Jryuiiie
ObLI0 Obl OPraHM30BaTh KO B (hyHKIMK. Balie mepsoe 3ajanue: peopraHu3oBaTh
IIPOEKT U UHKATCYIUPOBATH GOJIBIIYIO YaCTh JIOTHKH B (QYHKIIUU. ITO MOATOTOBUT
HOYBY /17151 106ABJIeHIsI HOBBIX Bo3MoskHOCTeil B Nyet Hack.

OsHavaer Jin 3T, YTO HMPHUIETCS YAATUTD BECh KO/l U IIePeIcaTh BCIO IPOrpaMmy ?
Boxe ynacu. Intelli] momosker Bam crpynmmupoBaTh JOTUKY B (DyHKITHH.

Haunewm c Toro, uro orkpoem mpoekt NyetHack. Yoeaurecs, uro daiin Game.kt ot-
KPBIT B peflakrope. Jlanee BblieUTe yCIOBHOE BbhIpaskeHNe, KOTOPOe 3aliChIBAeT
coo0IIeHne 0 COCTOSTHUYM UTPOKA B healthStatus. HaskMuTe J1eByI0 KHOIIKY MBIIITH
U, y/IepKUBasi ee, TIPOTSIHUTE YKAa3aTeJ b MBIIIU OT TIEPBOil CTPOKHU ¢ OOBSIBIIEHIEM
healthStatus, 10 KOHIA BBIPAsKEHsI, BKJIIOYAS 3aKPBIBAIONLYIO (GUTYPHYIO CKOOKY.
IIpumepHo Tak:
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val healthStatus = when (healthPoints) {
100 -> "is in excellent condition!"
in 90..99 -> "has a few scratches.”
in 75..89 -> if (isBlessed) {
"has some minor wounds, but is healing quite quickly!"
} else {
"has some minor wounds."
¥
in 15..74 -> "looks pretty hurt.”
else -> "is in awful condition!"

[lenxnuTe mpasoii KHOMKOM MbItn (Control-click) na BeizesiennoM parmente. Boi-
GepuTe B KOHTEKCTHOM MeHIO TyHKT Refractor — Extract — Function... (puc. 4.1).

fun main{args: Array<String=} {
val nane = “Madrigal”
var healthPpints = 89
val isBlessed = true
val isImortal = false

I dura
val auraVisible = isBlessed & healthPoints ~ 5@ || isImsortal
val auraColor = if {auraVisible) "GREEN" else “NONE"

al healthStatus = when (healthPoints) {
108 - cellent condi B
99 has a few scratches."
.89 = if (isBlessed] {
“has some minor wounds, but is healing quite quickly!'

jatu{

"has sose minor Wi
} 0 copy
in 15..74 —> "looks p .
ReresrErye e Copy as Plain Text
) Copy Reference o EC
ff Player sratus Bl Paste 2 #Y
println{®(Aura: $auraColo Paste from History... {8V
s $UI1 (0  paste Simple ToRv
. princin{"$name Shea tnsmll Coliinn Solecton Mode:. Gaia
Rename.. ore
Folding > Change Signature... HFE
Analyze " Move... F&
Copy... F&
Soarchphit Cooyle Safe Delete... HE®
fale St i e 3 variable... v
SIS N 1 inline.. X®N | Property.. 3F
! ¥ Parameter... HP

P pecomplle Sames ﬁf;s Pull Members Up...

# E::::B.Mt i “‘}: Push Members Down... Funectional Parameter... NoHp
| ¥ Run ‘Gamekt' with Coverage Migrate... Function... LEM
| | Function KOBEM
| K Save 'GameKt' Remove Unused Resources... T;rp:“:a::nsz::r. H

Add RTL Suppart Where Possible... 7 =
Local History >l PP Type Alias... NEA
[+ Compare with Cliphoard Interface...
File Enceding Superclass...
| ® Create Gist..

Puc. 4.1. BoigeneHue koga B yHKLMIO
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[TostBUTCST TMAIOrOBOE OKHO BblAeneHnst dyHKUMM, Kak Ha puc. 4.2.

[ N ] Extract Function
Visibility: Name:
private | formatHealthStatus
| Name | Type
healthPoints Int -
isBlessed Boolean -
A
- sig Preview

private fun formatHealthStatus(healthPoints:
<, Int, isBlessed: Boolean): String

concel | (N

Puc. 4.2. [Inanorosoe OKHO BbleneHns dyHKLunm

DJIEMEHTBI 9TOTO OKHA MbI PACCMOTPHM 4y Th HIKe. A 11oKa BBeauTe «formatHealth-
Status» B rmosre Name, Kak TTOKa3aHO BBIIIIE, @ BCE OCTAJIBHOE OCTaBbTe Kak ecTh. [Tocie
atoro Haskmute OK. Intelli] noGasut onpenenenue GyHkImm B KoHell (aiiia Game.kt,
KaK MOKa3aHO HUJKE:

private fun formatHealthStatus(healthPoints: Int, isBlessed: Boolean):

String {

val healthStatus = when (healthPoints) {

}

100 -> "is in excellent condition!™
in 90..99 -> "has a few scratches.”
in 75..89 -> if (isBlessed) {
"has some minor wounds, but is healing quite quickly!"
} else {
"has some minor wounds."
}
in 15..74 -> "looks pretty hurt.”
else -> "is in awful condition!"

return healthStatus
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B nameii pynkuun formatHealthStatus mosBuics HOBbIN Kox. Jlasaiite pasbe-
peM ero.

AHaTOoMMA PYyHKLUMMN

Ha puc. 4.3 mokasanbl iBe OCHOBHBIE YaCTU (QPYHKITUH, 3d201060K 1 MeJl0, B KOTOPBIX
nMs formatHealthStatus UCTIOJIB3YETCS KaK MOJIEIIb!

3aronoBok yHKUUN

Teno dyHKUMK

Puc. 4.3. OyHKUMSA COCTOUT U3 3arofioBka U Tena

3aronoBok (pyHKUMMU

[lepBas yacTh GYHKIIMU — 3TO 3aroJIOBOK. 3arojioBOK (hYHKI[UU COCTOUT U3 TISITH
vacreil: Moan(hUKaTOPa BUAUMOCTH, KJIFOYEBOTO CJI0BA O0bsIBJICHUS (DYHKIM, UMEHH
byaKIIIHN, TapaMeTpoB (PYHKITNHU, TUTIA BO3BpAIaeMoro 3HaueHus (puc. 4.4).

Twn Bo3Bpa-
Moandukatop  NpucsoeHne nmexn Lwaemoro

BMAMMOCTH dyHKUMK Wmsa cyHkuum  MapameTpbl dpyHKUMM 3HaUEHUSI

\// _____ ol

return healthStatus
Puc. 4.4. AHaToMuns 3aronoska dyHKLUK

PaccmoTpum 9T yacTy opobHee.
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MoaudukaTop BUAMMOCTH

He Bce GyHKIMU TOTKHBI OBITH 6U0UMbL VITH JOCTYIIHBI JJIsE APYTUX (DYHKIIHIL.
HexoTtopsle GyHKITUYT MOTYT MTPOU3BOIUTH MAHUTTYJISIIUN C TAHHBIMU, KOTOPBIE He
JOJKHBI OBITH TOCTYITHBI 32 Mpe/leJiaMi KOHKPETHOTO (haiiia.

[Tpu HeoObxXoanMOCTH 0OBbsIBICHHE (DYHKIIMU MOKET HAUMHATHCS ¢ MOOUGUKamopa
sudumocmu (puc. 4.5). MoauduraTop BUANMOCTH OTIPEIEISET, KaKue ApyThe (PyHK-
IUU CMOTYT BUJIETh ¥ UCTIOJIB30BATH JJAHHYIO (DYHKITHIO.

privateifun formatHealthStatus(healthPoints: Int, isBlessed: Boolean): String {

return healthStatus
Puc. 4.5. Moandukatop BMaMMoCTv

[To ymosruanuio (hyHKIUS MoJIydaeT riaobanbHyo BuauMocTb (public) — ato o3na-
Jaer, 4To Bee ocTaibHble QyHKIMH (1ake QyHKIN, 00bsABICHHBIE B APYTHX (aiinax
[POEKTa) MOT'YT MCII0JIb30BaTh 9Ty (PYHKIMIO. [[PyrUME CJIOBAMH, €CJIV BbI HE yKa-
3asu MoguGUKATOP, Oy/IET CYUTATHCS, YTO UCHOJIb3YyeTcst Moandukarop «publics.

B mannowm ciyuae Intelli] BoiOpana mogudukarop «private», Tak kak QyHKIUSA
formatHealthStatus mcrosb3yeTcs TOJAbKO B daiiyne Game.kt. Bosbiie o mogudu-
KaTopax JIOCTYIa U O TOM, KaK MCIOJIb30BaTh UX /IJIs1 yIIPaBJIEHUS BUIUMOCTHIO
ynxiuii, Bol y3naere B ryiase 12.

O6bsiBNneHne MMeHU (PyHKLUKN

[Tocne mogmdukaTopa BUANMOCTH (€CTU OH IPUCYTCTBYET ) UIET KIIOUEBOE CIOBO
fun, compoBoXXIaeMoe mMeHeM (GhyHKIUH (puc. 4.6).

privatelfun formatHeaIthStatusi{heaIthPoints: Int, isBlessed: Boolean): String {

return healthStatus

Puc. 4.6. Kntouesoe cnoBo fun n 06baBneHne nMeHn
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Bbl ykasanu formatHealthStatus B KauecTBe MMEHU (DYHKIMK B AUATOTOBOM OKHE
BbiIesieHnst hyHKImn, nosromy Intelli] mob6aBuia ato mmst mocste fun.

O6paTI/ITe BHUMaHNE, 4YTO UM, BbI6paHHoe 11t GyHKIUY formatHealthStatus, Ha-
YITHAETCSA CO CTPOYHOI OYKBBI U UCIOJIb3YETCs BepOIIoKIil peructp 6e3 moguep-
kuBaHuii. Crapaiitech BceM CBOUM (DYHKITUSIM JIaBaTh UMEHA B TAKOM O(DUITUATBHO
MIPU3HAHHOM CTUJIE.

MapameTpbl pyHKUUN

[lamee nayT mapamerpbl pyHKIun (puc. 4.7).

private fun formatHealthStatuskhealthPoints: Int, isBlessed: Boolean)(: String {

-ré-turn healthStatus
Puc. 4.7. MNapameTpbl hyHKUMM

Ilapamempol OTIpeNeISIOT KIMEHA ¥ TUITBI BXOAHBIX JaHHBIX, HEOOXOAUMBIX (DYHKIIUT
muist perenust 3agaun. OyHKIUK MOTYT TPeOOBATD OT HYJISI 10 HECKOJIBKUX U GoJiee
mapaMerpoB. VIX KOJIMYeCTBO 3aBUCKUT OT TOTO, VIS KaKOii 3a/laul OHU OBLIN CIIPO-
€KTUPOBAHDL

Yrob6bl hyHKIMs formatHealthStatus MOTJIa OIIPEETUTD, KAKOE COODIIEHUE O CO-
CTOSTHWU 3/10POBbSI BBIBOIMTH, HEOOXOIMMBbI IlepeMeHHbIe healthPoints 1 isBlessed,
MIOTOMY 4TO YCJIOBHOE BbIpasKeHNeE when JOJKHO IIPOBEPUTD 9TH 3HaYeHus. [loaTomy
B 0OBSBJIEHUN (byHKul/H/l formatHealthStatus 9Tu /iBe IlepeMeHHbIe YKa3aHbl KaK
IapamMeTphI:

private fun formatHealthStatus(healthPoints: Int, isBlessed: Boolean): String {
val healthStatus = when (healthPoints) {

in 75..89 -> if (isBlessed) {
} else {

¥
return healthStatus
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Jlu1st Kask10T0 IapaMeTpa orpe/ieisieTcs TakKe ero THIL healthPoints I0JIKHO ObITb
II€JIBIM YHMCJIOM, a isBlessed — 6yJ16BbIM 3HaYCHHUEM.

Ob6paruTe BHUMaHWe, YTO MapamMeTpbl (GYHKIUKA BCETAA AOCTYIHBI TOJIbKO JIJIsT
YTEHUSI, TO €CTh B TeJsie (DYHKIUU OHU He MOTYT MEHSITh CBOM 3HauYeHus. Jpyrumu
CJIOBaMH, B Teste (DYHKIIMH ITapaMeTpbl — 3TO val, a He var.

Twvn BO3BpaLlaeMOro 3Ha4YeHus

Muorue GyHKIIUT CO3AI0T BBIXOHbBIE JaHHBIE; 3TO UX OCHOBHAA 3a/laua — BO3-
BpalaTh 3HAUYEHNE KaKOTO-TO TUTIA Ty/a, OTKy/la OHU BbI3BaHbI. [locieqHss yacTh
3aroJioBKa (PYHKIIUW — 3TO MUN 6038PAUACM020 3HAUEHUl, KOTOPBIN ONpeesser
THUIT BBIXOIHBIX JaHHBIX (DYHKIIUN TIOCJIE 3aBEePIIeHNs ee PabOTHI.

Tum String Bo3BpaiaeMoro 3HaueHNs formatHealthStatus YKa3bIBaeT, UTO (DYHKITHS
BO3BpaIIaer cTpoky (puc. 4.8).

private fun formatHealthStatus(healthPoints: Int, isBlessed: Boolean)E String‘ {

return healthStatus

Puc. 4.8. Tvin BO3BpaLLlaeMoro 3HayeHus

Teno dbyHKUMM

3a 3aroJIOBKOM CJIelyeT Tesio GYHKIINH, 3aKI0UeHHOe B (huryphbie ckoOku. Teao —
9TO Ta 4acTh (PYHKI[UHU, B KOTOPOU MPOUCXOAUT OCHOBHOE JieiicTBre. OHO MOXKET
COJIEPKATD OTIEPATOP return, ONPEIEISIONINIT BO3BpAllaeMble JaHHbIE.

B Hamem cirydae koMaHa BbieeHUs] (DYHKIMK TTepeMecTria oObsiBIeHne val
healthStatus (KO, KOTOPBII BBI BbI6I/IpaJII/I paHee IIPH 3aITyCKe IIPOTPAMMBI ) B TEJIO
(ynximm formatHealthStatus.

[lanee cienyeT HOBas CTpPOKa return healthStatus. KitoyeBoe €10Bo return yKa3bl-
BaeT KOMITUJISITOPY, UTO (DYHKIINS 3aBepIiiia paboTy 1 rOTOBA TI€PEIaTh BHIXOIHBIE
namtbie. BpIXoaHble JaHHbIe B HAIleM ciaydae — healthStatus. To ecTh hyHKIINSA
BEpHET 3HaueHMe [epeMeHHO healthStatus — CTPOKY, OCHOBAHHYIO Ha JIOTUKE
o1pezeneHus healthStatus.
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O6nactb BUANMOCTHN (DYHKLUMN

OG6paruTe BHUMaHMe, 4TO IlepeMeHHast healthStatus OObSIBIAETCS ¥ MHUIIHATU3H-
pyeTcs BHYTpH Tesra (DYHKITUU 1 ee 3HAUYE€HNE BO3BPAIAeTCs B KOHIIE:

private fun formatHealthStatus(healthPoints: Int, isBlessed: Boolean): String {
val healthStatus = when (healthPoints) {

}
return healthStatus

[TepemenHas healthStatus SIBISIETCS JOKANLHOU NEPEMEHHOl, TAaK KaK CYIeCTBYET
TOJBKO B Tesie pyHKIUN formatHealthStatus. Takke MOXKXHO cKasaTh, 4TO Te-
pemMenHast healthStatus CyHmIeCTBYeT TOJIBKO B 001ACMU 6UOUMOCTNU (DYHKUUU
formatHealthStatus. [IpecraBbre cebe 06JaCTh BUANMOCTH KaK MPOXOJKHUTENb-
HOCTb >KU3HU [I€PEMEHHOII.

Tak Kak OHa CYIIECTBYET TOJHKO B 00JIACTH BUAMMOCTU (DYHKIUH, TepeMeHHAst
healthStatus ITPEKPATUT CBOE CYIIIECTBOBAHIE TOCJIE 3aBePIIeH s PAOOTHI (hyHKITUT
formatHealthStatus.

ITO BEPHO U /I MapaMeTpoB (DYHKIWU: TTepeMeHHbIe healthPoints 1 isBlessed
CYIIECTBYIOT TOJIBKO BHYTPH 06JIaCTH BUANMOCTH (DYHKIIMU U MCYE3AIOT MTOCJIE BbI-
noJiHeHns (QyHKITNElN ee OCHOBHOI 33/1a4N.

B riraBe 2 BbI BUzie M IpuMep TiepeMeHHOM, KoTopasi He Obliia JTIOKaIbHOM 171t (hyHK-
[T WK KJIacca, — nepemMentyio yposus gaiiida.

const val MAX_EXPERIENCE: Int = 5000

fun main(args: Array<String>) {

[Tepemennast ypoBHst haiiia 0CcTymHa U3 J11060r0 MecTa B poekTe (0HAKO B 00b-
SABJIEHUE MOXKHO 7100aBUTD MOANGUKATOP BUANMOCTU 1 I3BMEHUTH 06J1aCTh BUIUMO-
cTu riepeMennoii). [lepemennbie ypoBH: dhaiisia CyImecTBYIOT, TOKa He 3aBEPIINATCS
BBITIOJIHEHUE BCEI TTPOTPAMMBI.

W3-3a pasuuirer MexTy JTJOKATHHBIMU TIEPEMEHHBIME 1 TIEPEMEHHBIMU YPOBHS (aiia
KOMITUJISITOP BBIIBUTAET Pa3Hble TPeOOBAHUS K TOMY, KOT/Ia UM JIOJKHO IPUCBAK-
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BaTbCA Ha4Ya/JIbHOE 3HAYE€HUE, NJIH, TOBOPA MHAY€, KOI'/la OHU JOJIZKHBI UHUUUAJIUIU -
posamvcs.

3HauyeHus IepeMeHHbIM YPOBHS (haiisia 10JKHBI IPUCBAUBATHCS CPasy MPH OObIB-
JIEHUH, ©UHave Ko/l He cKoMIuupyetcs. (EcTb nCKII0Yenns, 1 OHU ONMCAHLI B IJIaBe
15.) 910 TpeboBaHMe 3AMUTUT BAC OT HETPEBUAECHHOTO U HEKEJIATEILHOTO TOBee-
HUS, HAIIPUMeED, [IPU TIOIBITKE UCII0JIb30BaTh IIEPEMEHHYIO 10 €€ NHUIMAIU3alUN.

Tak xak jiokambHas IIEpeMEHHasA NMEET boJiee OI'PaHNYEHHYIO 06J1acTh IpuMeHe-
HUSA — BHYTPU (bYHKHI/II/I, B KOTOpOfI 06"[)HBJI€H3, — KOMIIWJIATOP 6osee CHHUCXOAUTE-
JIEH K TOMY, I'/l€ OHa JOJIKHa OBITD WHUIWAJIN3NPOBaHa, JINIIb OBI OHA MHUIINaJIN31-
PpoBaJlaChb 10 €€ UCII0JIb30BaAHU . ITO 03Ha4YaeT, 4YTO CyaeAYyIollee Ollpe/ieieHruE BEPHO:

fun main(args: Array<String>) {
val name: String
name = "Madrigal"
var healthPoints: Int
healthPoints = 89
healthPoints += 3

Ecmm KO/l He 06pamaeT05{ K HepeMeHHOﬁ 10 €€ MHUIaJan3alii, KOMIIWJIATOD 110~
CHUTAET €TI0 JOITyCTUMbIM.

Bbi30B (hyHKLIUMU

Intelli] e TosbKO crenepupoBasia GyHKIMIO formatHealthStatus, HO U jgobaBuUIIA
CTPOKY KOJIa B MECTO, OTKY/Ia BbIlesIeHa (DY HKITUS:

fun main(args: Array<String>) {
val name = "Madrigal”
var healthPoints = 89
var isBlessed = true

val healthStatus = formatHealthStatus(healthPoints, isBlessed)

ITa CTpPOKa 6v13068a PYHKYUU, KOTOPAS aKTUBUPYET (DYHKIIMIO /LIS BBITIOTHE-
HUS eHCTBUH, 3aIaHHBIX B ee Tese. /[y1g Bpi3oBa (hyHKINK HY’KHO yKa3aTh ee MM
U JIaHHBIE, COOTBETCTBYIOIME TTapaMeTPaM, KaK ONPeIeIEHO B 3ar0JIOBKE.
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Cpasnute 3aroyioBok GyHKInu formatHealthStatus ¢ ee BBI3OBOM:

formatHealthStatus(healthPoints: Int, isBlessed: Boolean): String // 3aronoBok
formatHealthStatus(healthPoints, isBlessed) // Bbi30B

B oO0bgaBiennu formatHealthStatus BH/IHO, UTO cl)yHKL[I/IH Tpe6yeT Ha/InM4yus AByX Ia-
pameTpoB. Bri3biBas formatHealthStatus, BbI JOJIKHBI TEPEUNCIUTD BXOAHbIE TAaHHBIE
JUJISI 9TUX MTaPaMeTPOB, 3aKJIIOYNB UX B KPYTJIbIE cKOOKU. BXO/IHbBIC TaHHBIE HA3BIBAIOT
apeymenmamiu, v iepefada ux B (PyHKITNIO HA3BIBAETCS nepeaaueﬁ apeymenmoe.

(TepmuHOMIOrIYECKast CIIpaBKa: MapaMeTp — 9TO TO, 4To TpedyeTrcst GYHKIINH, a ap-
TYMEHT — 3TO TO, UTO IepelacTCA IIPU BbI3SOBE (I)yHKL[I/II/I, I{TO6I)I BbIITOJTHUTDH 3TO
Tpe6OBaHI/Ie. Brr YBUAWUTE, YTO 3TU TEPMUHBI IPUMEHAIOT KaK BSaI/IMOSaMeHHeMbIe.)

31ech, Kak yKa3aHo B 00ObsIBIIEHUI ¢yHKINY, BB IepeaeTe 3HaUeHUe healthPoints
(KOTOpOE MOJKHO OBITh 3HAUEHWEM THIIa Int) U 6yneso 3HaYeHHe isBlessed.

3anycrure NyetHack, u Byasist! Bor yBuire Takoi ske BbIBOJI, KaK W PaHbIITe:

(Aura: GREEN) (Blessed: YES)
Madrigal has some minor wounds, but is healing quite quickly!

Xotst BbIBOJ He Tiomensiics, kox NyetHack cran 6osiee opraHM30BaHHBIM U JIETKIM
B COIIPOBOK/IEHU.

PedakTopuHr yHKUMMN

[Ipomomxum BeIZIeIeHIIE IOTUKY U3 TIPEKHEN (DYHKITNY main B OT/eTbHBIE (DYHKITNH,
HCIIOJIB3YSI BO3MOXKHOCTD BbifieieHnd ¢hyuknuii. Haunem ¢ pedaxtopunra xoza,
OTIPEIETISIONIETO IIBET ayPhl. BhIlenTe KO, HauHas CO CTPOKH, T/Ie OTIPEETITeTCs
BUIIMOCTD ayPHl, 10 CTPOKH, T/le 3aKaHIMBAETCS OTepaTop if/else, IPOBEPSIOMIIIT
6yJIeBO 3HaYEHIE, KOTOPOE MBI XOTUM BBIBECTH:

// Aypa
val auraVisible = isBlessed &% healthPoints > 50 || isImmortal
val auraColor = if (auraVisible) "GREEN" else "NONE"

[lasee BbiOepuTe KoMamjy Extract Function. 9TO MOKHO C/IeJ1aTh, MIETKHYB MPaBOil
kromnkoi mbriu (Control-click) Ha BeinesenHOM Kozie 1 BBIOpaB Refractor — Extract —
Function..., Kak BbI Jies1ajii paHee. MOKHO IIpocTo BIGpaTh B MeHio Refractor — Extract
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— Function... MlJtn uctiosib3oBaTh codetanue Kiasuiil Ctrl-Alt-M (Command-Option-M).
Kaxoii 6b1 cr1oco6 Bbl HU BBIOPAJIH, IIOSIBUTCS AUAJIOIOBOE OKHO, KaK Ha PUC. 4.2.

[IpucsoiiTe HOBOIT HyHKITNM MM auraColor.

(EcJi BBI XOTHTE TIOCMOTPETH HAa MTOTOBBII KOJI, HAOEPUTECH TEPIEHMUST: MbI TIOKasKEM
BaM Bech (pafis mocie TOro, Kak BBl BbIIEJIUTE ellle HeCKOIbKO (DYHKITHIA. )

Jasiee, BbIAEINTE B HOBYIO (DYHKIIMIO JIOTUKY, KOTOPasi BRIBOJMT COCTOSTHUE UTPOKA.
BoiGepure gBe pyHKIMU println B main:

// CocToAHue urpoka
println("(Aura: $auraColor) " +

"(Blessed: ${if (isBlessed) "YES" else "NO"})")
println("$name $healthStatus")

Boienute nx B OyHKINIO ¢ MMeHeM printPlayerStatus.

Maiin Game.kt Terepb BBITJISIUT TaK:

fun main(args: Array<String>) {
val name = "Madrigal”
var healthPoints = 89
var isBlessed = true
val isImmortal = false

// Aypa
val auraColor = auraColor(isBlessed, healthPoints, isImmortal)

val healthStatus = formatHealthStatus(healthPoints, isBlessed)

// CocTosHue urpoka
printPlayerStatus(auraColor, isBlessed, name, healthStatus)

private fun formatHealthStatus(healthPoints: Int, isBlessed: Boolean): String {
val healthStatus = when (healthPoints) {
100 -> "is in excellent condition!"
in 90..99 -> "has a few scratches.”
in 75..89 -> if (isBlessed) {
"has some minor wounds, but is healing quite quickly!"
} else {
"has some minor wounds."
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in 15..74 -> "looks pretty hurt."
else -> "is in awful condition!"

}

return healthStatus

private fun printPlayerStatus(auraColor: String,
isBlessed: Boolean,
name: String,
healthStatus: String) {
println("(Aura: $auraColor) " +
"(Blessed: ${if (isBlessed) "YES" else "NO"})")
println("$name $healthStatus")

private fun auraColor(isBlessed: Boolean,
healthPoints: Int,
isImmortal: Boolean): String {
val auraVisible = isBlessed &% healthPoints > 50 || isImmortal
val auraColor = if (auraVisible) "GREEN" else "NONE"
return auraColor

(Mp1 paszpennim 3arooBKU (DYHKITNH printPlayerStatus 1 auraColor Ha HECKOJIBKO
CTPOK, 4TOOBI OBLIO YI0OHO YMTATh.)

3amycrure NyetHack. Bot yBupinTe 3HaKOMO€ COCTOSTHUE TEPOST U 1IBET €70 Ay PHI:

(Aura: GREEN) (Blessed: YES)
Madrigal has some minor wounds, but is healing quite quickly!

NMuwem cBon (pyHKLUN

Tenepn, koraa bt opranuzosasu joruky NyetHack B byHKIMN, MOKHO TPUCTYTIATH
K peajim3aliiy 3aKJINHAHUS, TOPOKAAIONIET0 OHOKAJ yPMAHSAIIEro HalnuTKa. B KoH-
e Game.kt 00bsIBUTE HOBYIO (DYHKIIMIO C MMeHEeM castFureball (Ge3 IapaMeTpoB.
JlobaBbre MOAMMUKATOP BUAMMOCTH private. castFireball He JJOJKHA UMETh BO3-
BpAaIaeMbIX 3HAYEHUIA, HO JIOJKHA BBIBOAUTD A(D(DEKT OT TPUMEHEHUS 3aKJIUHAHUS.

JNnctuHr 4.1, [JobaeneHne dyHkumm castFireball (Game.kt)

private fun auraColor(isBlessed: Boolean,
healthPoints: Int,
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isImmortal: Boolean): String {
val auraVisible = isBlessed && healthPoints > 50 || isImmortal
val auraColor = if (auraVisible) "GREEN" else "NONE"
return auraColor

}

private fun castFireball() {
println("A glass of Fireball springs into existence.")

Tereps BoI30BUTE castFireball u3 (GyHKIMK main. (castFireball oGbsiBIeHa Oe3
ITapaMeTpPOB, TOATOMY He HY’KHO TIepeIaBaTh apIyMEeHTBI, UTOOBI €€ BBI3BATD, — IIPO-
CTO OCTABBTE CKOOKH ITyCTHIMU ).

JInctuHr 4.2. Bui3oB dyHKumK castFireball (Game.kt)

fun main(args: Array<String>) {

// CocTosHue urpoka
printPlayerStatus(auraColor, isBlessed, name, healthStatus)

castFireball()

3amycrure NyetHack u mosmo6yiitech HOBBIM BBIBOZIOM:

(Aura: GREEN) (Blessed: YES)
Madrigal has some minor wounds, but is healing quite quickly!
A glass of Fireball springs into existence.

Otrsmuno! TToxoske, 4TO 3aKIMHAHUE PadOTAET, KaK M 3ayMbIBaIOCh. Moskere OT-
pa3HOBaTh, HAKOJI0BaB cebe proMouKky. (Ho sydiire 105K auTech KOHI OTOM TJIaBbl. )

OpmH GOKaJ HAIIMTKA — 9TO XOPOIIO, HO OoJiee IByX — ysKe BedeprHKa. VIrpok 10J1-
SKEH UMETh BO3MOKHOCTD HAKOJIZ0BATh OOJIbIIE OZHOTO OOKaa 3a pas.

OGHOBUTE (DYHKIMIO castFireball, 4ToObI OHA IPUHUMAJIA [TAPAMETP Int C KUMEHEM
numFireballs. [Ipu BbI3oBe (hyHKITNY castFireball mepezaiite eit apryment 5. Ha-
KOHEII, OTMETHTE KOJIMYECTBO OOKAJIOB B BBIXOIHBIX JAHHBIX.

JNnctuHr 4.3. [JobaeneHne napameTpa numFireballs (Game.kt)

fun main(args: Array<String>) {

// CocTosHue urpoka
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printPlayerStatus(auraColor, isBlessed, name, healthStatus)

castFireball()
castFireball(5)
}
. ¢ ireball() {

private fun castFireball(numFireballs: Int) {

println("A glass of Fireball springs into existence. (x$numFireballs)")

}
Cuosa zamycrure NyetHack. Bol yBugmTe cieayioiee coobieHume:

(Aura: GREEN) (Blessed: YES)
Madrigal has some minor wounds, but is healing quite quickly!
A glass of Fireball springs into existence. (x5)

(DYHKL[I/H/I C ITapaMe€TpaMU IMO3BOJIAIOT IIPU BbI3OBE IIE€EPENATh apPIryMEHTHI C BXO/ITHbIMI
JAaHHbBIMU. B MoskeTe UCII0/Ib30BATh UX B JIOTUKE (byHKI_II/II/I NJIN IPOCTO BbIBO/IUTDH
UX B cocTaBe madJI0HHON CTPOKH, KaK cAesaan CO 3SHAY9ECHNEM 5.

ApryMeHTbl N0 YMOJIYAHUIO

Wnorna aprymenT yHKIIMM MOXKET UMeTh «4acToe» 3Hadenune. Hanpumep, 1
(byHKINY castFireball TISITh 3aKIMHAHUN TTOAPSIT — ATO KaK-TO CIUTIKOM. OOBIYHO
socTaTouHo ABYX. YTOOBI yIIPOCTUTD BBI30B castFireball, 100aBbTE apzymenm no
YMOTUAHUIO.

B rnaBe 2 BbI BUzenn, 4TO IepeMeHHOM var MOKHO TPUCBOUTH HAUAThbHOE 3HAUEHIE
U TOTOM U3MEHUTh. AHATOTMYHO MOKHO TTPUCBOUTD 3HAYEHE 110 YMOJTIAHUIO TTapa-
METPY, OHO Oy/IeT UCII0JIb30BAHO B OTCYTCTBUE KOHKPETHOTO aprymenTa. OOHOBUTE
(byHKIMIO castFireball, 100aBUB 3HAYEHHUE 110 YMOJYAHUIO /IJIsI numFireballs.

JInctuHr 4.4. 3HayeHne nNo ymonyaHvio 4ns napametpa numkFireballs (Game.kt)

fun main(args: Array<String>) {

// CocTosiHMe wurpoka
printPlayerStatus(auraColor, isBlessed, name, healthStatus)

castFireball(5)
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. c tFireball(numFireballs: Int) {

private fun castFireball(numFireballs: Int = 2) {
println("A glass of Fireball springs into existence. (x$numFireballs)")

}

Teriepb 110 yMOJYaHUIO numFireballs 6y/:[eT MoJTyYaTh 3HAUEeHUe 2, eCIM BbI3BATh
castFireball Oe3 apryMeHTa. Ob6nosure pyHKITHIIO main, y6paB ApPryMEHT U3 BbI30BA
castFireball.

JnctuHr 4.5. Bobi3os castFireball ¢ aprymeHTom no ymonuanuto (Game.kt)

fun main(args: Array<String>) {

// CocTosHue urpoka
printPlayerStatus(auraColor, isBlessed, name, healthStatus)

castFireball(5)
castFireball()

3amycrure NyetHack croBa. C BbI30BOM castFireball Ge3 apryMenTa Bbl yBUIUTE
caeytoree coo0IIeHe:

(Aura: GREEN) (Blessed: YES)
Madrigal has some minor wounds, but is healing quite quickly!
A glass of Fireball springs into existence. (x2)

Tak Kak BbI He Ilepe/iajiv apryMeHT /I IlapaMeTpa numFireballs, OH IOJIYYUT 3HaA-
YeHue 1Mo yMOTYAHUIO 2.

¢YHKI.|MVI C €AMHCTBEHHbIM Bblpa>XeHunem

sIspik Kotlin mosBosister cokpatuTh 00bsIBIEHUS TAKUX (DYHKIIHIL, KaK castFireball
nian formatHealthStatus, KOTOpBIE COCTOAT U3 €JUHCTBEHHOTO BbIpAKEHUS, TO
€CTb BBIYHCJISTIOT BCETO OJIUH oniepatop. st pynkyuil ¢ eduncmeenioim svipaice-
HueM MOKHO He YKa3bIBaTh THUIT BO3BPAINaeMOTO 3HAUYECHUS, PUTYPHDBIE CKOOKM
u orepatop return. IsmMenure castFireball u formatHealthStatus, Kak II0Ka3aHO
HITKE.
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JINCTUHT 4.6. ANbTEPHATUBHBIN CUHTAKCUC Onpeaenienmnst yHKUMIN C eAMHCTBEHHbIM
BblpaxkeHnem (Game.kt)

private fun formatHealthStatus(healthPoints: Int, isBlessed: Boolean) =
when (healthPoints) {
100 -> "is in excellent condition!"
in 90..99 -> "has a few scratches.”
in 75..89 -> if (isBlessed) {
"has some minor wounds, but is healing quite quickly!"
} else {
"has some minor wounds."

}

in 15..74 -> "looks pretty hurt.”
else -> "is in awful condition!"

return—healthStatus
¥

. ¢ ireball( i reballs: - 2) ¢
private fun castFireball(numFireballs: Int = 2) =
println("A glass of Fireball springs into existence. (x$numFireballs)")

¥

O6paruTe BHUMaHUE, YTO JIJIsI OTIpe/iesieHust Teia (QYHKIUK ¢ €[MHCTBEHHBIM BbI-
paKeHNEeM MOKHO MCIIOJIb30BaTh CUHTAKCUC C OTIEPATOPOM TIpUcBanBaHus (=), 3a
KOTOPBIM CJIe/lyeT BhIpaKeHHe.

AJBTepHATUBHBIN CHHTAKCUC MTO3BOJIUT COKPATUTH 00bsIBIIEHUST (DYHKIIUN C €/[1H-
CTBEHHBIM BBIPaKEHUEM, KOTOPOE JIOJIKHO ObITH BHIYMUCIEHO JIJIST BBITTOJTHEHMSI
pabotbl. Ecimn GyHKINS 10JKHA BEIYMCIUTD HECKOJIBKO BBIPAKEHUIA, TPOCTO HC-
MOJTh3YUTE TIPESKHUN CHHTAKCHC, OTIMCAHHBIN BBITIIE.

C 5TOT0 MOMEHTA MBI Oy/1€M TPUMEHSITh CHHTAKCUC /IS (DYHKIIHIA C €IMHCTBEHHBIM
BbIPaKEHUEM Be3/(e, [e MOKHO CIeIaTh Koz 60/Iee TaKOHUYHBIM.

®yHKUMM Cc BO3BpaLlaemMbiM TuNom Unit

He Bce dyHkmu Bos3BpamaoT 3HaueHre. HeKOTopbie MPOU3BOIAT HHYIO PaboTy,
HaIlpuMep, U3MEHSIOT COCTOSTHIE TTePeMEeHHON MU BBI3BIBAIOT Apyrue GyHKIINU,
KOTOPBIE 006ECTIEYNBAIOT BHIBO/I TaHHBIX. Harmpumep, Kojt, 0ToOpasKaionuii coCTosiHIe
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U aypy Urpoka, uin ¢hyHKIms castFireball. OHu 00bsIBJIEHBI €3 BO3BPAIIAEMOTO
THUIIA WJIN 3HAYEHUsT ¥ B CBOEH paboTe MCIOJIb3YIOT println.

private fun castFireball(numFireballs: Int = 2) =
println("A glass of Fireball springs into existence. (x$numFireballs)")

B Kotlin mogo6Hbie hyHKINN U3BECTHBI KaK (DYHKIIMK € BO3BPAl[aeMbIM THIIOM
Unit. Mprmikoii BerOepure hyHKIMIO castFireball u HaxkMuTe Ctrl-P (Control-Shift-P).
Intelli] oro6pasut Tun BosspariaemMoro sHadenus (puc. 4.9).

nit
castFireball()

Puc. 4.9. castFireball — 310 dyHKUMS € BO3BpaLLaeMblM 3HaveHnem Unit

Yro aro 3a Tun Takoil — Unit? Kotlin ucnoabsyer tun Unit, 4ro6b1 0003HAYUTDH
ynkimio, koTopas He «Bo3BpallaeT» 3HaueHus. Ecu KiroueBoe cioBO return He
WCIIOJIb3YETCS, TO CUYMTAETCS, YTO (DYHKIIMS BO3BPAIAET 3HAUEHME THTIA Unit.

Panbiie, 10 Kotlin, MHOTTE SI3BIKH CTATTKIBAJINCH C TPOOJIEMOiT OTTHcaH st (DYHKITHH,
KOTOpast HIYEero He Bo3Bpaiiaer. HekoTopsbie si3bIki BBIOPaJIH KJIIOYEBOE CIIOBO void,
KOTOpOe paciiinpoBbIBACTCS TaK: «BO3BPAIAEMBbII THUII OTCYTCTBYET, IPOILYCTUTE
€ro, TaK KaK OH He ITPUMEHSIeTCS». ITO JOCTATOYHO OUEBH/THAA MBICJIb: €CJIN (DYHKIINS
HUYEro He BO3BpallaeT, TO IPOILyCTUTE TUIL.

K coxanennio, 5To penenne He MOAXOAUT IS BaKHON BO3MOKHOCTH, Pean30BaH-
HOW B COBPEMEHHBIX sI3bIKax, — 060061eHust. O60011eHIe — 5TO 0COOEHHOCTH COBPE-
MEHHBIX KOMITUJIMPYEMBbIX SI3BIKOB, KOTOPast O3BOJISAET JOCTHYb GOJIBIION THOKOCTH.
BbI T03HAKOMUTECH ¢ BO3MOKHOCTBIO 00001ennd B sa3bike Kotlin, mossosrsonieit
0603Ha4NTH (DYHKIMH, CITIOCOOHBIE pabOTaTh CO MHOTMMU TUIIAMM, B I1aBe 17.

Yo 0611ero y 06001eHHbIX (DYHKIHIT ¢ Unit uiiu void? SI3bIKK, KOTOPbIE HCIIOJIB3Y-
I0T KJIIOYEBOE CJIOBO void, He 06/1aa10T JOCTATOYHBIMYU BO3MOKHOCTSIMHU /1751 PAOOTI
¢ 060061IeHHBIMY (DYHKIIUSIMU, KOTOPbIE He BO3BPAIIAlOT HUYEro. Void — 9To He THIL.
DaKTUYECKH 9TO KJII0YEBOE CJI0BO CO00MIAeT: «MH(GOPMAIK O TUIIE He KIMEeT CMbIC-
JIa; €0 MOKHO IIPOIYCTUTh>. I109TOMY Y 5TUX SA3BIKOB HET BO3MOMKHOCTHU OIIKCAThH
0060011eHHY 0 DYHKIIHIO, KOTOPas He BO3BPAIaeT HUYETO.

Kotlin pemmur aty mpobsiemy, BBezist Unit Kak THIT BO3BPAIIAEMOTO 3HAYEHHs. Unit
HoKa3bpIBaeT QYHKINIO, KOTOpasi HUYero He BO3BPAIlaeT, HO MOKET IIPUMEHSITHCS
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K 0600111eHHBIM (QYHKIUSM, AJIs5 PAaOOTHI ¢ KOTOPBIMU HY’KE€H XOTh KAKOH-TO THIIL.
Bor nouemy Kotlin HCIIOJIb3YeT Unit: BaM JIOCTAIOCh Jiyvliee OT 060UX MOIX0/I0B.

MMeHOBaHHble apryMeHTbl PyHKLMIA

JlaBaiiTe mocMOTpHUM, Kak Oy/eT BBITJISI/IETh BbI30B (DYHKIMK printPlayerStatus
¢ repejiadeii apryMeHTOB:

printPlayerStatus("NONE", true, "Madrigal", status)

JIpyroii criocob BbI3BATh 9Ty JKe (PYHKIUIO:

printPlayerStatus(auraColor = "NONE",
isBlessed = true,
name = "Madrigal”,
healthStatus = status)

ITOT HeOOSI3ATETbHBIIT CHHTAKCUC HCTIOJIB3YeT UMEHOBAHHBIE AP2yMEHMbL PYHKUUL
U SIBJISIETCS QJIbTEPHATHBOMN IIPOCTOI 1epejiade apryMeHTOB. DTOT CIIocob UMEET Psijt
MPENMYIIECTB.

Hanpumep, iMeHOBaHHbBIE apTYMEHTBI MOJKHO TiepeiaBaTh B (DYHKIIUIO B JIFOOOM T10-
psinke. To ecTb MOXKHO BbI3BATh printPlayerStatus Tak:

printPlayerStatus(healthStatus = status,
auraColor = "NONE",
name = "Madrigal”,
isBlessed = true)

bes ncnosb3oBaHMs UMEHOBAHHBIX aPIYMEHTOB UX MOKHO [T€PEIaBaTh TOJbKO B TOM
MOPS/IKe, B KAKOM OHU YKa3aHbI B 3aT0JI0BKe (hyHKITUH. VIMeHOBaHHbIE apTyMeHThI
MOJKHO IepeiaBaTh B JII0O0M TOPSIIKE, HE3aBUCUMO OT WX MOPSIKA B 3ar0JIOBKE
dbysKIIIN.

Efite ofnH mmoc MEHOBAHHBIX APTYMEHTOB — OHU [IeJTAI0T Ko/ 6oJtee sicHbiM. Ecomi
(byHKIHST IMeeT OOJIBIIoE YHCIIO TTaPaMEeTPOB, TIOPOil TPYIHO MOHSTH, KaKKe apry-
MEHTBI KaKMM MapaMeTpaM COOTBETCTBYIOT. ITO 0COOEHHO 3aMETHO, KOT/[a MMeHa
nepenaBaeMbIX ITepeMEHHBIX He COBTMAZAIOT ¢ UMeHAMU TTapaMeTPoOB (PYHKITUM.
NmenoBannable apTyMeHTHI BCET/Ia UMEIOT Te JKe MMEHA, 9YTO W COOTBETCTBYIONTIE
UM TTapaMeTPBhL.

B 21011 r71aB€ BBI yBUIEITH, KaK OOBSIBJIATH (DYHKITMN 1 MHKATICYIMPOBATD JIOTUKY pabo-
o1 Kot crast ropasio yrnopsijouettee u umiie. Bbl Takske y3HaIH 0 HEKOTOPBIX Y100-
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CTBax, BCTPOEHHbIX B cuHTaKkcuc (ynkiuii sizbika Kotlin, koTopble mo3BoJISAT mucath
MEeHbIIIe Ko/la B (DYHKIINY C e[JMHCTBEHHBIM BbIPA)KEHNEM, IMEHOBAHHbIE APDTYMEHTBI
M apTYMEHTBI 110 YMoJT4annio. B ciemyroneii riiaBe BbI HAy9UTECh TOJIB30BATHCS elle
oMM BuOM yHKIH, goctymHbix B Kotlin, — anHoHUMHBIME (DYyHKITHSAM.

He 3a6yabre coxpanuth NyetHack u cosmath Komnuio, mpeskie yem IMpUCTYIUTD
K 3a/laHUSM HUKE.

Ans mo6onbiTHLIX: TN Nothing

B aT0ii raBe Bbl MO3HAKOMUJINCH C TUIIOM Unit 1 yY3HaJIk, 4TO (byHKHI/H/I C TaKUM
THUIIOM HUYEro HEe BO3BPallaloT.

Ectp npyroit tum, moxoxuii Ha Unit. JTo tut Nothing (Huuero). Kak u Unit, Tum
Nothing IIOKa3bIBAET, YTO (DYHKIIMS HUUETO He BO3BPAIAET, HO Ha 3TOM X CXO/ICTBO
3aKaHYMBaETCs. Nothing TOBOPUT KOMIIMJIATOPY, YTO (DYHKIIMS rapaHTUPOBAHHO HE
BBITIOJTHUTCS YCIIENTHO; (DYHKIHs TNOO BHI30OBET UCKITIOUEHHE, THOO0 110 KaKOH-HUOY Th
IPYTOH MPpUYIHEe HUKOT/Ia He BEPHET YIIpaBJeHe BHI30BA.

3auem HyskeH THIl Nothing? OIHUM 13 IPUMEPOB UCIIOJIB30BAHUST HTOTO TUIIA MOJKET
CIYKUTH (DYHKIIHSI TODO (HAIO C/Ie/IaTh), KOTOpast BXOAUT B CTaHAApPTHYI0 OMOIM0-
Teky si3bika Kotlin.

ITosnakoMbTech ¢ TODO, HaxkaB Ha Shift ABaKbI, YTOOBI BbI3BATh AUAJIOTOBOE OKHO
Search Everywhere (MckaTh Be3zie), v BBequTe UMsi (OyHKITUAM.

/**

* Bcerpa Bo3byxgaeT [NotImplementedError], curHanusupys, 4TO onepauus He
peann3oBaHa.

*/

public inline fun TODO(): Nothing = throw NotImplementedError()

TODO BO30Y K/IaeT UCKIIIOUEHIe — HHAa4Ye TOBOPST, (DYHKIIHS TapaHTHPOBAHHO 3aBep-
IUTCsT OMMMOKON — OHA BO3BpaIaeT THIl Nothing.

Korna nazo ncmoab3oBaTh TODO? OTBET KPOETCS B €€ Ha3BaHWH: OHO TOBOPUT BaM,
YTO «HAJO caeaTh» («to dox ). Bor, Hampumep, cieayiomast GyHKINs, KOTOPYIO elre
IPEJICTOUT Peain30BaTh, HO IIOKA OHA IIPOCTO BHI3HIBAET TODO:

fun shouldReturnAString(): String {
TODO("implement the string building functionality here to return a string")
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PaspaGorunk 3Haet, uto GyHKIMs shouldReturnAString J0/KHA BEPHYTH CTPOKY
(String), HO ITOKa OTCYTCTBYIOT APYyTrre GYHKIH, HEOOXOAUMBIE JIJIST €€ PEATU3aIIN.
O6paTI/ITe BHUMaHNeE, YTO BO3BpalaeMoe 3Hauenue 17 shouldReturnAString — 9T0
String, HO Ha caMOM jieJie PYHKITNS HU4Yero He Bo3BparaeT. V3-3a Bo3BparaemMoro
3HAaYeHUs TODO 9TO aOCOMOTHO HOPMAJIbHO.

Bosspamaemsriii Tum Nothing y TODO ITOKa3bIBaeT KOMITUIISITOPY, UTO (DYHKITUS TapaH-
TUPOBAHHO BBI30BET OIMINOKY, IO9TOMY ITPOBEPSTH BO3BPAIlaeMOE 3HAUEHIE TTOCIE
TODO He MeeT CMBICJIA, TaK KakK shouldReturnAString Hudero He BepHeT. KoMmms-
TOP JIOBOJIEH, a Pa3pabOTYMK MOKET IIPOAOJIKATH Pa3pabOTKY, OTJIOKKUB Ha TIOTOM
peanuzanuio GyHKINYT shouldReturnAString.

Jlpyras mosiesHast ipu pa3paboTke 0COOEHHOCTH Nothing 3aKTI0YAETCS] B BO3MOJK-
HOCTHU 06aBUTH KO/ 1TOCJIE BbI30Ba TODO. B aTOM ciiydae KOMIUJISTOP BBIBEET
TpelocTeEPesKeHIE, UTO ATOT KO HemocTHAKUM (puc. 4.10).

fun shouldReturnAString(): String {
TODO()
println("unreachable")

Unreachable code

Puc. 4.10. HegoCcTXXuMbIA Koa,

baaronaps Bosspanaemomy Triy Nothing KOMIUIATOP MOXKET CAEIATH CJACAYIOTINT
BBIBOJI: OH 3HAET, YTO TODO 3aBEPIIUTCS € OMIMOKOIL, TOITOMY U BECH KOJI TOC]Ie TODO
He Oy/IeT BBITIOJIHEH.

Ons no6onbITHbIX: PYHKLMN YPOBHSA
c¢dainna B Java

Bcee dynkim, KoTopbie BbI MTHCAIH [I0 9TOTO MOMEHTa, 00BSBJISLINCEH HA YPOBHE (haii-
na Game.kt. Ecsii BbI — pazpaboTuumk Java, 910 MOXKeET Bac yauBHUTh. B Java ymkimm
U [lepeEMEHHBIE MOTYT ObITh O0BSBIEHDI TOJBKO BHYTPU KJIACCOB. ITO MPABUJIO He
orHocurcst k Kotlin.

BosmosxHo i1 Takoe, uToObl Koz a3bika Kotlin komnuauposasics B 6aiiT-kox Java
auis 3anycka Ha JVM? Passe Kotlin He fo/5keH IPUAEPKUBATHCS TEX JKe IPABKLII?
Ecau mocMoTpeTh Ha CKOMIIMJIMPOBAHHBIN 6aiiT-KoxA Java ais Game.kt, To Bce
CTAHET SICHO:
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public final class GameKt {
public static final void main(...) {

private static final String formatHealthStatus(...) {
private static final void printPlayerStatus(...) {
private static final String auraColor(...) {

private static final void castFireball(...) {

// $FF: cuHTeTu4yeckuit meTtop
// $FF: mocToBOW MeTop,
static void castFireball$default(...) {

Oyukiuu ypoBHs (aiijia peICTaBIeHbl B Java KaK cTaTHYecKue METO/IbI KJacca
¢ UMeHeM, coBnagaomuM ¢ umereM daiina B Kotlin. (Memodw: B Java — 910 TO Ke
camoe, 4To U (yHKIMKU.) B aToM cirydyae HyHKIMU U TIepeMeHHbIe, 0O bsIBIEHHbIE
B Game.kt, 0ObSIBIISIIOTCS B Java B KJ1acce ¢ MIMEHeM GameKt.

Bbl ysHaere, kak 00bssBUTH (DYHKIIMK B KJaccax, B ryiaBe 12, HO BO3MOKHOCTH 00b-
SBUTDH (DYHKIIMK U TIepeMeHHbIE BHE KJIACCOB JaeT CBOOOLY BBIOOPA TIPU CO3IaHUK
(byHKIMIT, KOTOpBIE He MpUBsi3aHbl K Kiaccy. (OOpaTrte BHUMaHUE, KaK OTIPe/Ie/IeH
MeTOJl castFireball$default B Game.kt — MMEHHO TaK ONPENEIAIOTCS APTYMEHTHI ITO
ymosaanuio. [Togpobree 06 aToM pacckasbiBaercs B riiase 20.)

Ona no60onbITHLIX: Neperpy3ka pyHKUUMn

DyHKIMIO castFireball, KOTOPYIO BbI OOBSIBUIIN, CO CBOMM apryMEHTOM O YMOJI-
YAHWIO JIJIST TapaMeTpa numFireballs, MOKHO BBI3BATD BYMsI CIIOCOOAMIL:
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castFireball()
castFireball(numFireballs)

Ecau dyHKIMg nMeeT HECKOIBKO peajn3alinii, Kak, Halpumep, castFireball, TO ee
HA3BIBAIOT NePezpYiCcenHOll.

[TeperpysKeHHOCTDb He BCeT/ia SIBJISETCS MOCJAEICTBHEM apryMeHTa 110 YMOJTYaHHIO.
MOKHO peain30BaTh HECKOJIBKO (DYHKIMIT ¢ OJHUM M TeM ke uMeHeM. YToOb
YBHJIETD, Kak 970 paboraert, otkpoiire Kotlin REPL (Tools — Kotlin — Kotlin REPL)
U BBEIUTE CIEAYIONTUI KOJI.

NuctuHr 4.7. O6bsiBneHne neperpyxeHHon gyHkuum (REPL)

fun performCombat() {
println("You see nothing to fight!")
}

fun performCombat(enemyName: String) {
println("You begin fighting $enemyName.")

fun performCombat(enemyName: String, isBlessed: Boolean) {
if (isBlessed) {
println("You begin fighting $enemyName. You are blessed with 2X damage!")
} else {
println("You begin fighting $enemyName.")

Bo1 06bsiBusM Tpu peasusariu hyHKImY performCombat (Havyars 6utBy). Bee onn
ABJISAIOTCS (DYHKIUSAME Unit Ge3 Bo3BpaliaeMoro 3HadeHus. [lepsas He nmpuHuMa-
eT apryMeHTOB. Bropast npuHUMaeT TOJIbKO OJMH apryMeHT — MMl IPOTHBHUKA.
[Tocsie/Hsist IPUHUMAET JIBa apPTyMEHTA: UMS IPOTUBHUKA 1 OyJI€BY TIepEMEHHYIO,
¢ pu3HakoM GarocsioBenus urpoka. Kaskuast GyHkimst renepupyer OTAeIbHOe
coobienue (M cooOIIEeH s ) Yepe3 BbI30B println.

Korza Bbl BoI3bIBacTe performCombat, kak 060o10uka REPL nonnMaer, kakasg UMEHHO
BaM Hy»kHa? OHa IPOBEPUT TIepe/laHHbIe APTYMEHTBI U Hal/IeT Ty (YHKIIUIO, KOTOPast
cooTBeTcTBYeT UM. BoizoBute B REPL peanmsaniuio kaskmoit byaKIINN performCombat,
KaK II0Ka3aHO HUKE.

JiucTuHr 4.8. Bobi3oB neperpyxxeHHon dyHkumm (REPL)

performCombat ()
performCombat("Ulrich")
performCombat("Hildr", true)
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BeiBoz 6yaeT Takum:

You see nothing to fight!
You begin fighting Ulrich.
You begin fighting Hildr. You are blessed with 2X damage!

O6paruTe BHUMaHKE, YTO BBIOOP TOW WJIM MHOM Peajusaliiil OCYIIECTBIISETCST Ha
OCHOBE KOJIMYECTBA aPTyMEHTOB.

Ona nro60nbITHbIX: UMEeHa (DYHKLUMN
B 06paTHbIX KaBbluKax

B Kotlin ecTb BO3MOKHOCTD, KOTOPAS C IIEPBOrO B3I BBILJISIAUT HEMHOIO CTPAH-
HO. OHa 1103BOJIsIET OOBSIBUTH UJI BHI3BATH (DYHKIIUIO C UMEHEM, COAEPIKAIIIM ITPO-
GeJibl U IPyTHe HecTaHAaPTHBIE CUMBOJIBL JIJIsl 9TOr0 JOCTATOYHO 3aKII0OUNUTh UMST
B oOpaTHble KaBbluky . Hanpumep, MOKHO 00bIBUTH TAKYIO (DYHKIIHIO:

fun " **~prolly not a good idea!~**" () {

A Jasibilie MOKHO TIOTIBITAThCS BBI3BATH ~ **~prolly not a good ideal~**":

“**~prolly not a good ideal~**" ()

3adeM HY’KHa 9Ta BO3MOKHOCTH? K cjloBy, HUKOT/Ia He HaZl0 HA3bIBaTh (DYHKITHIO
“#*.pprolly not a good ideal!~**". (Mim ucnosb3oBaTh cMaitiauku. [loxamyiicTa,
OTHOCHTECH K 0OpAaTHBIM KaBbIYKaM OTBETCTBEHHO.) ECTh HECKOIBKO BECKUX IIPUYLH,
3aueM Hy»KHBbI UMeHa PYHKIINI B KaBbIYKaX.

Bo-11epBbix, aTa (hyHKIUS HY/KHa, 4TOOBI TTOIEPKIBATH COBMECTMOCTH ¢ Java. Kotlin
O/UIEPKHUBAET BO3MOKHOCTD BbI30Ba METO/I0B Java 13 CyIIeCTBYONIEro Koja B daiie
Kotlin. (O630p coBmecTrMbIX Bo3MOKHOCTel Java cm. B TiraBe 20.) Tak kak Kotlin
U Java UMEIOT PasHbIe 3ape3epeuposanivle Kiouesole cl06d, TO €CTh CJIOBA, KOTOPbIE
HeJIb3sI IPUMEHTh B KauecTBe MMEH JUIs (DYHKIMIA, iMeHa (hYHKIMiT B 0OpaTHBIX
KaBbIYKaX MO3BOJISIOT U30€KaTh HECOBMECTUMOCTH B CITyJasiX, €CJIU 9TO HEOOXOANMO.

Hampuwmep, mpenctaBsTe MeTO Java U3 CTaporo MpoekTa Ha Java:

public static void is() {



100 naea 4. OyHKUMK

B aspike Kotlin is — a0 3apesepsupoBanHoe kiodyeBoe cioBo. (B cranmaprHoil
6ubamorexe Kotlin oneparop is MCmoib3yercst [Jist IPOBEPKU THITA HK3EMILISIPa,
o ueMm OyJieT pacckasaHo B riase 14.) B Java, oqHako, is MoKeT ObITh UMEHEM MeTO/1a,
MOTOMY YTO TAKOTO KJIOUYEBOTO CJIOBA B 3TOM SI3bIKE HET. 3aKJIIOUUB UM (DYHKITUH
B 0OpaTHbBIE KaBbIYKH, MOKHO BbI3BaTh MeTo/1 Java us Kotlin, Hanpumep:

fun doStuff() {
“is () // BuwizoB Java-meTogma "is® wu3 Kotlin

}

B atom cirydae 0co6eHHOCTH 0OPATHBIX KaBBIYEK TIOMOTAET TO/IEPKUBATDH COBME-
CTUMOCTb C METOJIOM Java, KOTOPBII B IPOTHUBHOM cJry4ae ObL1 Obl HEIOCTYTIEH 13-3a
CBOETO UMEH.

Bropas npuunna — mnogzuepskka 6oJiee BbIPa3UTENbHBIX UMEH (DYHKI[UI, KOTOpPbIe
MO’KHO UCIIOJIb30BaTh, HAIIPUMeEP, B TecTaX. K nmpumepy, Takoe nMs:

fun “users should be signed out when they click logout™ () {
// BbINONHUTL TecT

BBITJIAAUT IIOHATHEE, YEM:

fun usersShouldBeSignedOutWhenTheyClickLogout() {
// BbINONHUTL TecT

}

OG6paTHbie KaBBIYKHU TTO3BOJISIIOT MCIIOJIBb30BATh O0JIee BhIPA3UTEIbHBIE NMeHA JIJIsT
TECTOBBIX (DYHKI[HIT, Y€M CTaHIAPTHDIE TPABUJIA IMEHOBAHUS — <«BepPOIIOKUI pe-
TUCTP C HIDKHUM PETUCTPOM B HavaJIes.

3apaHue: PyHKUUU C eAUHCTBEHHbIM
Bbipa)xeHneM

Pamee MBI paccMaTpuBaIy CHHTAKCUC (DYHKITUN C €INHCTBEHHBIM BBIPAKEHEM KAk
criocob 6ostee KOMITAKTHOI 3arucu (hyHKImit. MoskeTe Jiv BbI Iiepenucarh auraColor,
MCIOJIb30BAB CUHTAKCHUC (DYHKITUU C €IUHCTBEHHBIM BbBIPAJKEHUEM ?

3apaHue: aypmaHawmm adp ek fireball

3akinHaHue, cozgaiolniee OOKal ¢ AyPMaHSIUM HAIIUTKOM, HE TOJbKO BBIBOIUT
coobienue B koHcosb. B NyetHack gefictByer MSITKO ¥ OKa3bIBaeT LypMaHsIIIHI
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addext Ha 3akauHaTess1. 3actaBbre QYHKIINIO castFireball Bo3BpaliaTh 3HaYeHNE
pe3yJibraTa oIy pMaHUBaHVs, 3aBUCSIIETO OT KOJMYECTBA HAKOJIIOBAHHBIX OOKAJIOB.
YpoBeHb oxypMaHUBaHUS TOJIKEH U3MEHSIThCS B TIpefiesiax 3uavenuit ot 1 1o 50,
rae 50 — MakcUMasbHOE 3HAYEHE, TOCTYITHOE B UTPE.

3apaHue: COCTosiTHMe oAypMaHUBaHUA

B kauectBe mocseiHero 3aanus 0ToOpasnuTe COCTOSTHUE UTPOKA B 3aBUCUMOCTH
OT YPOBHS OIlypMaHUBaHMs, BO3BpaIllaeMoro castfFireball, COTJIaCHO CJIeAYIOIIUM
IIpaBUJIaM:

YpoBeHb CocrosiHue
1-10 Tipsy (nasecese)
11-20 Sloshed (BuimuBIINIiL)
21-30 Soused (TbstibIiT)
31-40 Stewed (CUIIBHO TIbSIHBILIT)
41-50 .t0aSt3d (B cresbKy)




AHOHMMHBbIE PYHKUMNMU
N bYHKLMOHANbHbIE TUMNDI

B nipeabiyiieii riraBe Bbl y3HaUIU, Kak 00bsIBJsATE (hyHKIMK B si3bike Kotlin, raBath
UM MMeHa U BBI3bIBATH KX 110 9TUM UMeHaM. B 3Toii ryiaBe Bbl yBUANTE APYTOM CIIOCOO
00bsiBJIeHUST (DYHKIIMN — aHOHUMHBIIA. MbI c/1es1aeM HeGOJIBIIOI EPEPbIB B IPOEKTE
NyetHack, uro6s mopaboTath ¢ aHoHUMHBIME (byHKITHAME B TpoekTe Sandbox, HO
He oTyanBaiiTech: MbI BepaeMmcs K NyetHack B ciemyioteii riase.

DyHKIWMH, TT0100HbBIE TEM, YTO BbI IIHCAJIH B IJIABE 4, HA3bIBAIOTCST UMEHHbIMU (DYHK-
yusmu. DyHkium, oobsiBIeHHbIE €3 UMEHU, HA3bIBAIOTCST AHOHUMHBIMU (DYHKIUUSL-
MU. OHI/I IMOXOJKHN Ha UMEHOBAaHHbBIE, HO €CTb CYIIECTBEHHBIE OTJINYNA: aHOHUMHbBIE
(bYHKIME He MOJyYatoT UMEHU TIPU 0ObABICHUN U MO3TOMY B3aMMOJICHCTBYIOT
C OCTAJIbHBIM KOJIOM HEMHOTO MHave. ITO CBA3AHO € TEM, YTO 0OBIYHO OHU TIepejia-
I0TCSI B apTyMEHTaX MJIM BO3BPAIIAIOTCS U3 APYTUX (DYHKIHIL. DTO BO3ZMOKHO OJ1a-
rojapsi MoiepsKKe 0ObsIBJICHUST apTyMEHTOB U BO3BPAIAeMbIX 3HAYCHUH € munom
Gynxyuu, 0 KOTOPOH TONET PeUb B ATOU IIaBe.

AHOHUMHbIEe PYHKLUUMN

Anonumuble GyHKINN — BaskHast 4acTb siabika Kotlin, OxHo 13 ux npuMeHeHuit —
amanraiys GyHKIMHA 13 crangapTHoil 6ubsmorexkn Kotlin ist pereHust KOHKpETHBIX
3a1a4. AHOHUMHAs (DYHKIMS O3BOJIMT BaM J00aBUThH MpaBua Aas (GyHKIUN U3
cTaHAAPTHON OMOJIMOTEKN U HACTPOUTH UX MOBeeHne. PaccMoTpum npumep.

OpHa u3 MHOTUX (DYHKIIMIA CTaHAAPTHON OMOJIMOTEKN — 3TO count. BhizBanHast co
CTPOKOH (DYHKITNSA count BO3BpaAIaeT KOJTMYECTBO CMUMBOJIOB B cTpoke. Koj ke
CYUTAET KOJIMYECTBO OYKB B CTPOKE — "Mississippi”:

val numLetters = "Mississippi".count()
print(numLetters)
// BbiBegeT 11
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(31ech OBLT UCTIOIB30BAH MOUCUHBI CUHMAKCUC BBI30BAa (DYHKIIMU count. ITOT
CUHTAKCUC MCIIOJIb3YETCsl BCET/1a, KOT/Ia BbI3biBaeMast (DYHKITHS SIBJISIETCS] YACThIO
oTIpesieJIeHUs TUTIA. )

A 9TO ecu Hy:KHO TIOCUUTATH TOJIBKO OITpe/IeIeHHbIE CHMBOJIBI B CJIOBE "Mississipi”,
HAIIPUMep TOJBbKO 's'?

Jluist penienust Takoii 3agaun crangapraas oubsroreka Kotlin mossossier 1o6aBuTh
mpaBuiia K GYHKIMN count, KOTOPBIE OTPEAEIAT, KaKiie CHMBOJIBI JOJKHBI OBITH
MOJICYUTAHBI. Bl 3a/1aeTe aTH 1ipaBuJia, epenasasi GyHKIIMHU count apryMEHT C aHO-
HUMHOU (PyHKIMEH. DTO BBITJISAUT TaK:

val numLetters = "Mississippi".count({ letter ->
letter == 's'

b))

print(numLetters)
// BbiBepeT 4

B atom nipumepe (hyHKITNS count MCIIO/IBb3Y€eT aHOHUMHYO (DYHKITUIO, 4TOOBI PEITHATD,
KaK CUUTATh CUMBOJIBI B cTpoKe. OHa 1TocIeI0BaTeIbHO MepeiaeT aHOHUMHOM (PYHK-
U1 CUMBOJI 32 CUMBOJIOM, U €CJIU Ta BePHET UCTUHHOE 3HAUEHUE [IJIT HEKOTOPOTO
CHMBOJIA, OOIINI CYeT yBeJTMIMBaeTCs Ha eqnHuily. Kak ToIbKo Gy/er mpoBepeH
MoCJIeIHNH CUMBOJ, GYHKIIAS count BO3BpAIIaeT NTOTOBOE 3HAYCHHE.

AHoHMMHBIE (DYHKITH [TO3BOJISIOT CTaHAAPTHOM OMOIMOTEKE eaTh CBOIO pabo-
Ty — HPefoCTaBAATh hyHIaMEHT U3 (QYHKITUN U TUIIOB /IJISI TTOCTPOEHUS MTPEBOC-
XOJHOTO NMPHJIOKeHNs Ha si3bike Kotlin — 6e3 jobaBiieHust BOSMOKHOCTEH, CIIHII-
KOM crieliuuyecKux, YToObl Ha3bIBATHCH «CTAHAAPTHBIMU». Y HUX €CTh U MHbIE
[pUMEHEHUs, KOTOpPbie OYAyT paCCMOTPEHDI Ja/lee B 9TOI riaBe.

Yro6bI MOHATH, KaK count paboTaET, UCCAELYEeM CUHTAKCHC aHOHUMHON (DY HKITHI
asbika Kotlin 6osee moapo6HO, 06bs1BUB ¢BOTO (yHKIINIO. MbI Hamuiem HeGOIb-
myio urpy SimVillage, B koTopoii Bl 6yzere Urpath poJjib M9pa BUPTYyaabHOMR
JICPEBHMU.

[Tepsas anonnmHuas Gynkims B Sim Village Gyzer BBIBOAUTD TPUBETCTBUE JJIST
UTPOKA, IPU3HABAs €I0 MAPOM JIePeBHU. (3adeM jiesiaTh 3TO C [IOMOIIbIO aHOHUMHOMN
dbynkmu? Ilo mepe npodyTeHus 3TON IJIaBbl BBl YBUANTE, UTO 3TO MO3BOJIUT BaM
JIETKO TiepeiaBaTh aHOHUMHYIO (DYHKITNIO B IpyTHe DYHKIIUMN. )

Orkpoiite npoexT Sandbox, cosaiite HOBbIN (aiii ¢ uMernem SimVillage.kt u 0GbsBUTE
ynkImio main, Kax BbI ies1au paHee (BBeAUTE main 1 HA3KMUTE Tab).
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OO6bsiBUTE aHOHUMHYIO (DYHKIIUIO BHYTPU (DYHKI[MH main, BBI3OBUTE €€ 1 BHIBEUTE
pes3yJibTar.

JinctuHr 5.1. O6bsBneHne aHoHMMHOW (yHKUMKM npueTcTBus (SimVillage.kt)

fun main(args: Array<String>) {
println({
val currentYear = 2018
"Welcome to Simvillage, Mayor! (copyright $currentYear)"

30)

Tax ke Kax BbI TUCAJIH CTPOKY, BCTABJISIS CUMBOJIBI MEXK/TY KABBIYKAMU, HATTUIITUTE
(YHKIIHMIO, BCTABJISIS BHIPAKEHIS UJTH OMEPATOPBI MEKITY (DUTYPHBIMU CKOOKAMU.
Haunnaewm ¢ BbrzoBa (hyHKIMHN println. BHyTpH CKOOOK, 3aKIIOYAIONIX apPTyMEHT
println, BbI j00aBiisieTe apy GUIYPHBIX CKOGOK, B KOTOPBIX OMpPEIEISIeTe TEI0
AHOHUMHOHN QyHKIMKI. AHOHUMHAs (QYHKIMS OOBSIBISIET TIEPEMEHHYIO U BO3BPa-
HIaeT CTPOKY C IPUBETCTBUEM:

{

val currentYear = 2018
"Welcome to Simvillage, Mayor! (copyright $currentYear)"

3a 3akpbiBaroleil GpUrypHoil CKOOKOM, 3aBepIIaoIeil onpe/eaeHne aHOHUMHON
(byHKIIUY, BEI3OBUTE ATY (DYHKIINIO, 100aBUB TIAPY MYCTHIX KPYTJIbIX CKOOOK. Eciiu
He 106AaBUTDH KPYTJIble CKOOKH MOCJIE OMpeeJieHusT aHOHUMHON (DYHKIMHU, TO TPH-
BETCTBEHHOE co00IIeHIe He OyeT Hameyatano. Kak n iMeHOBaHHbIE, aHOHUMHBIE
(YHKIMH HY/KHO BBI3bIBAT, I00ABJISISI KPYTJIble CKOOKU ¢ HEOOXOMMBIMI apTyMeH-
TaMu (B JaHHOM cJiydae GyHKIHs He TpedyeT apryMeHTOB):

{

val currentYear = 2018
"Welcome to Simvillage, Mayor! (copyright $currentYear)"

HO

3arryctute pyHKIMIO main Simvillage.kt. [losiBuTCS coremytoniuii BIBO:

Welcome to SimVillage, Mayor! (copyright 2018)

¢YH KLiMOHAaJIbHbI€ TUMbI

B riaBe 2 BBI y3HAM O THTIAX IAHHBIX, TAKUX KaK Int 1 String. AHOHMMHbBIE HYHKIINN
TO3Ke UMEIOT THII, Ha3bIBaeMblil PyHKUUOHAIbHVIM munom. IlepemenHble aTOrO THIIA
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MOTYT COZIepKaTh aHOHUMHbBIE (DYHKIIUU U TIEPEaBaThCsl MO KOJLY, Kak OObIYHbIE
repeMeHHbIe.

(He nyraiite GyHKIMOHANbHBIE TUIIBI ¢ TUIIOM Function. DYHKIIMOHAIBHbII THIT
onpezenser crerpuueckre ocobeHHoCTH (HYHKINHI, TAKKME KaK KOJTUYECTBO 1 TUIIbI
BXO/HBIX [TAPAMETPOB, a TaKKe TUII Bo3BpaiiaeMoro suadeHusa. CKOpo Bbl CMOXKETe
B 9TOM yOeInThCSI.)

JlobGaBbre B Simvillage.kt 0GbsIBICHUE TIEPEMEHHOM, coftepKaliieil (yHKIINIO, U TIPH-
CBOIiTe eit aHOHUMHYTO (DYHKITNUIO, BO3BPAIIAIONTYTO TEKCT MpuBeTcTBUs. CUHTaKCHC
BBITJISIIAT HE3HAKOMBIM, HO MbI OOBSICHIM €T0 TOCJIe€ TOTO, KaK BbI 100aBHUTE KO/,

JIncTuHr 5.2. MNprcBamMBaHWe nepeMeHHon aHoHUMHOM dyHkumK (SimVillage.kt)
fun main(args: Array<String>) {
printIn({
val greetingFunction: () -> String = {
val currentYear = 2018
"Welcome to Simvillage, Mayor! (copyright $currentYear)"

}
no

println(greetingFunction())

Bbl 00bsiBIIIN TIEPEMEHHYI0, 32 IMEHEM KOTOPOII cienyeT aBoeroune u Tuil. O0b-
ABJIeHNe greetingFunction: () -> String, Tak ske Kak oObaBIeHNe : Int, cCOOOIIAeT
KOMITUJISATOPY, 3HaUeHWe KaKOTO TUIA MOKET XPAHUTh MepeMeHHas. IT0O (hyHK-
IUOHAJIBHBIN TUI : () -> String, KOTOPBI COOOIAET KOMITMIATOPY, KaKOM THII
(DYHKIIUN MOXKET COJIEPKATLCS B TIEPEMEHHOI.

O6bsiBiieHre (GYHKIMOHATBHOTO THITA COCTOUT M3 IBYX Yacteii (prc. 5.1): mapamer-
POB (DYHKIIMH B CKOOKAX M BO3BPAIIIAEMOTO THIIA, CJIELYIONIEro 3a CTPEIKOM (->).

fun greetingFunction(): String

I

() -> String

Puc. 5.1. CvHTakcuc dyHKUMOHANbLHOro Tuna

OO0baBienue Tuma repeMeHHOl greetingFunction: () -> String IOKa3bIBaeT, YTO
KOMITUJISITOP MOJKET TIPUCBOUTD greetingFunction Jiro0yio (hyHKIINIO, KOTOpast He
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[PUHUMAET apryMeHToB (IIycThie CKOOKK) 1 Bo3Bpalaer String. /lasee, kak u B cJ1y-
Jasix ¢ JOOBIME JIPYTUMU OOBSBIEHUSIME TIEPEMEHHO, KOMIUJISTOP yoeanTces,
91O (PYHKITUS, TPUCBOEHHAS TIepeMEeHHON WU TlepelaHHas B KA4ecTBe apTyMeHTa,
NPUHAIIEKUT HYKHOMY THUILY.

3arryctute main. BbrBoj He 10J5KEH MI3MEHUTBHCS.

Welcome to SimVillage, Mayor! (copyright 2018)

HesiBHbIW BO3BpaT

Bbl MO 3aMeTHTD, YTO KJIIOUEBOE CJIOBO return OTCYTCTBYET B OOBSBIEHHOI
AHOHUMHON (DYHKITNH:

val greetingFunction: () -> String = {
val currentYear = 2018
"Welcome to Simvillage, Mayor! (copyright $currentYear)"

Omnako (GyHKIIMOHAILHBIN THTT SBHO MTOKA3bIBAET, UTO (GYHKIINA T0KHA BEPHYTh
CTPOKY, @ KOMIIUJISITOP IIPU 9TOM He UMeeT BO3paskeHHH. Kak MoKHO CyIuTb 110 BbI-
BOJLY, CTPOKA JIefiCTBUTEIbHO ObLJTa BO3BPallleHa — U 9TO IIpUBeTCTBIE Mapa. Ho kak
3TO BO3MOJKHO, €CJIM OTCYTCTBYET KJIIOUEBOE CJIOBO return?

B orsimume ot iMeHoBaHHOI (DYHKIMHY, aHOHUMHAs! (DYHKIIMsE He TpeOyeT — a B pejl-
KIX CJTy4asix Jlaske 3aIperiaeT — UCTIO0Ib30BaTh KIIOUEBOE CIOBO return JIJid BO3BpaTa
JMaHHBIX. AHOHUMHBIE (DYHKIINY Hes8HO, NI aBTOMATUYECKH, BO3BPAIIAIOT PE3YJIb-
TaT BBITOJIHEHMSI TIOCJIEIHEN MHCTPYKIMK B TeJie (GDYHKIINH, TO03BOJISIST OTOPOCUTD
KJII04YeBOe CJI0BO return.

IT1a 0cOOEHHOCTh AHOHUMHBIX (DYHKIMI U y1o0Ha, M HYKHA JUIS UX CHHTAKCHCA.
KiioueBoe c10BO return 3ampenieHo B aHOHUMHON (OYHKITH, TaK KaK 3TO CO3/IaeT
JIBYCMbICJIEHHOCTb JIJIsl KOMITUJISITOPA: U3 KaKOl (hyHKIIMKM BEPHYTh 3HAYEHUE — U3
(YHKIMH, B KOTOPOii OblIa BbI3BaHa aHOHUMHas (DYHKITUST, UJIA U3 CAMOW aHOHUM-
HOM (pyHKIMH.

®DYHKLUMNOHAJIbHbIE APryMEHTbI

Kak u umMeHOBaHHbBIE (DYHKIMH, aHOHUMHasT (DYHKIMST MOXKET ITPUHUMATh J11060€e
KOJIMYECTBO apryMEHTOB JIr000ro Tuia. IlapaMeTpsl aHOHUMHON (DYHKIIUN 0ObSIB-
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JISTIOTCST TIEPEYHCIIEHNEM TUTIOB B OTIPe/IeIeHN N TUIa (YHKIIUK 1 TT0Jy4aioT UMeHa
B OIpe/IeJICHUU CaMOi aHOHUMHOMN (DYHKITHH.

V3menuTe 00bsIBIICHUE TIEPEMEHHOIT greetingFunction, 4TOOBI OHA TIPUHIMAJIA
apryMeHT C UIMEHEM UTPOKa.

Jinctuur 5.3. [lobaeneHune napameTpa playerName B aHOHUMHyO dyHKumto (SimVillage.kt)
fun main(args: Array<String>) {
1 . fon: () String = {
val greetingFunction: (String) -> String = { playerName ->
val currentYear = 2018

" . . . "
3

"Welcome to Simvillage, $playerName! (copyright $currentYear)"
}

intIn( . fon())
println(greetingFunction("Guyal"))

31ech MBI yKa3aJIi, YTO AHOHUMHAST (PYHKITUSI TPUHUMAET CTPOKY. VIMsT CTPOKOBOTO
mapameTpa onpeessaeTcsa BHyTpU OYHKIINY, cpa3y MOocje OTKPhIBAIOIIEN PUrypHOit
CKOOKH, 1 32 HUM CJIe/LyeT CTPeJIKa:

val greetingFunction: (String) -> String = { playerName ->

3amyctute SimVillage.kt coBa. Bol yBuanTe, 4TO apryMenT, nepe/laHHblii aHOHUMHOI
byHKIwH, ObLT J06ABJIEH B CTPOKY:

Welcome to SimVillage, Guyal! (copyright 2018)

[HomuauTe DyHKIMIO count? OHA MPUHUMAET AHOHUMHYIO (DYHKIIUIO B apryMeHTe
Tuna (Char) -> Boolean ¢ uMeHEM predicate. qDyHKuI/IH predicate IpuHUMAET ap-
ryMeHT Char 1 Bo3BpaliaeT OyJieBo 3HaueHue. Bol yBuuTe, 40 aHOHUMHbIE (DYHKIN
UCIIOJIB3YIOTCS LIS PeaIU3allii MHOTHX BO3MOKHOCTEH B CTaHAAPTHOI O1OInoTeke
Kotlin, moatomy mocrapaiitech TpUBBIKHYTh K X CHHTAKCHUCY.

KnoueBoe cnoBo it

B anonumuoI hyHKIINN, KOTOPasd IPUHUMAET POBHO OJIMH APTYMEHT, BMECTO OIIpe/ie-
JIEHNST IMEHN TTapaMeTPpa MOJKHO HCIIOIb30BATh YAOOHYIO ATETEPHATUBY — KITIOYEBOE
CJI0BO it. B aHOHUMHBIX (YHKIMSAX C OJTHUM MapaMeTPoOM MOKHO MCITOJb30BaTh
M MIMEHOBAHHBII IIapaMeTp, ¥ €0 3aMeHy — KJII04eBOe CJIOBO it.
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Ynanute uMs TapaMeTpa 1 CTPeJIKY B Hadajie aHOHUMHOM (DYHKITMN 1 UCIIOJIb3yITe
KJIIOYEeBOE CJIOBO it.

Jinctunr 5.4. Vicnonb3oBaHue kno4eBoro cnosa it (SimVillage.kt)
fun main(args: Array<String>) {
1 . fon: (String) String = { pl
val greetingFunction: (String) -> String = {
val currentYear = 2018

"Welcome to Simvillage, $it! (copyright $currentYear)"

}
println(greetingFunction("Guyal"))

¥
3amyctuTte SimVillage.kt, 4TOOBI y6eZII/ITbCH, 4TO BCE pa60TaeT, KaK paHblIle.

KimoueBoe ¢10Bo it X0OpoIio Tem, 4To He TpebyeT UMeHH TIePEMEHHOI, HO 0OpaTuTe
BHMMaHMe, 4TO it HeJOCTAaTOYHO SICHO ONUCBIBAaeT IIpejicTaBsdeMble JaHHble. Mbl
pekoMenyeM mpu pabote ¢ Gosiee CIOKHBIMI AHOHUMHBIME (DYHKITUSIMU HJIN
C BJIOKEHHBIMA aHOHUMHBIMUA (DYHKIMAMHI (AaHOHUMHBIMUA (DYHKIIUSAMHI BHYTPH
AHOHUMHBIX (DYHKI[HI ) UCIIOIb30BATH NMEHOBAHHbIE ITAPAMETPBI, YUTOOBI COXPAHUTH
He TOJIBKO Balll PACCYIOK, HO U PACCY/IOK TeX, KTO OyzeT 910 untath. C ApyToii cTopo-
HBI, it 09eHb XOPOIIIO MOXONT /151 KOPOTKUX BBIPAKEHUT, KaK B BBI30Be (DyHKITNN
count, JIOTHKa KOTOPBIX sICHA JIaxke 6e3 NMEHU apryMeHTa:

"Mississippi".count({ it == 's' })

MosyyeHne HeCKOJIbKUX apryMeHTOB

KitoueBoe €J10BO it MOKHO HUCIIOJIB30BaTh B AHOHUMHOI (byHKIII/II/I, HpHHHMaIOHIeﬁ
O/IVH apryMEHT, HO HeJIb341, €CJIM YHUCJIO aPTYMEHTOB 6oJbIIIe O/ITHOT'O. O[[HB.KO aHO-
HHMMHbIE (byHKI_II/II/I MOTYT IIPUHUMATb HECKOJbKO NMEHOBAHHBIX apIryMEHTOB.

Hacrano Bpemst uamenuts porpammy SimVillage, 4ro6s1 oHa BeIBO/IIIIA YTO-TO
erie, KpOMe MPUBETCTBUsI. Mapy HYKHO 3HATh, PACTET €T0 epPeBHsI W HeT. V13-
MEHUTE aHOHUMHYTO (DYHKIIMIO TaK, 4TOObI OHA TIPUHMMAJIA APTYMEHT numBuildings
C KOJIYECTBOM MTOCTPOEHHBIX IOMOB, a He TOJBKO UM UTPOKA.

Jinctuur 5.5. MNMonyyeHne sToporo aprymeHTa (SimVillage.kt)
fun main(args: Array<String>) {
1 . fon: ing) ing = {
val greetingFunction: (String, Int) -> String = { playerName, numBuildings ->
val currentYear = 2018
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println("Adding $numBuildings houses")

" n
3

"Welcome to Simvillage, $playerName! (copyright $currentYear)"

println(greetingFunction("Guyal”, 2))
¥

Boipaskenue Tenepb 0ObsABIISIET ABa IIapaMeTpa, playerName 1 numBuildings, ¥ IIpUHM-
Maer /{Ba aprymMeHTa. Tak Kak Termepb y Hac GOJIbIIe OJJHOTO ITapaMeTpa B BHIPAsKEHHH,
KJIFOYEBOE CJIOBO it GoJiee He[OCTYITHO.

3amycrure SimVillage croBa. B ator pa3 Bbl yBuinTe He TOJILKO IPUBETCTBUE, HO
Y KOJIMYECTBO TOCTPOEHHDIX 37AHWH:

Adding 2 houses
Welcome to SimVillage, Guyal! (copyright 2018)

NMoapep>xKka aBTOMaTUYECKOro
onpeaesneHna TUNoB

ABTOMaTryeckoe onpezeenre TUIOB B a3bike Kotlin paGoTaer ¢ hyHKIMOHATbHBI-
MU TUIIaMM TOYHO TaK K€, KaK U C TUIIaMU, KOTOPbI€ 6bIJII/I PACCMOTPEHDbI B I9TON KHUTE
paHee: ecyi Ipu 0ObSIBICHIH TEPEMEHHON TIPUCBaNBAETCsl aHOHUMHasT (DYHKITHS,
SBHO OOBSIBJISITH €€ TUII He TPeOyeTCsl.

To ectb AHOHUMHYO (l)yHKHI/IIO 0e3 ApPryMeHTOB, KOTOPYIO MbI HallMCAaJIN BBIIIIE:

val greetingFunction: () -> String = {
val currentYear = 2018
"Welcome to Simvillage, Mayor! (copyright $currentYear)"

}
MO’KHO 3amucarh 0e3 oIpeje/ieHusAa Tuila:

val greetingFunction = {
val currentYear = 2018
"Welcome to Simvillage, Mayor! (copyright $currentyear)"

}

ABTOMaTHYECKOE Ompe/eieHne THIa paboTaeT, [aske KOria aHOHUMHAST (DYHKITHST
[PUHUMAET OAWH WK OoJiee apryMeHTOB, HO YTOOBI TOMOYb KOMITHJISITOPY OTIpe-
JIEJTATH TUIT IEPEMEHHOM, CJIelyeT YKa3aTh UMs M THIT Ka)K/I0TO TlapameTpa B 00b-
SIBJICHUW aHOHUMHOM (DyHKITUH.
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W3amennre oObsABIEHNE IEPEMEHHON greetingFunction, 4ToOBI 3a/I€iiCTBOBATH aB-
TOMATHUYECKOE OTIPejieJIEHNe TUTIOB, YKa3aB THUIT KasK/[0TO TTapaMeTpa B aHOHUMHOT

dbyukiun.

JiuctuHr 5.6. Vicnonb3oBaHne aBTOMaTMYECKOro onpeaeneHus TMnoBs B greetingFunction
(SimVillage.kt)

fun main() {

val greetingFunction = { playerName: String, numBuildings: Int ->
val currentYear = 2018
println("Adding $numBuildings houses™)
"Welcome to Simvillage, $playerName! (copyright $currentyear)"

}
println(greetingFunction("Guyal", 2))

}
3amycture SimVillage.kt u ybeauTech, 4To Bee paboTaeT, Kak Mmpexk/ie.

B coueranuu c negaBHBIM BO3BPATOM aBTOMAaTHU4€CKOE OIIpeAec/iEHHUE TUIIa (l)yHK]_[I/II/I
MOJKET cZe/laTb aHOHUMHYTO (I)yHKHI/IIO CJIOZKHOM JJIA IIOHMMaHMA. Ho ecsin anonnmnas
(byHKHI/IH IIpOCTasd n ACHasd, aBTOMaTHY€CKOE OIIpeAe/ieHE TUIIOB ITOMOTA€ET C/A€JIaTh
I(Oﬂ(iOHee.HaKCHﬂAQIHﬂhL

O6bsiBneHne (pyHKLUUU, KOTOpas
npuHUMaeT (PyHKLMIO

Bori yske Buzes: aHoHuMHbBIE DYHKIIMKA MOTYT MEHSITD TIOBeZIeHre (DYHKITNIT 13 CTaH-
napTHoit 6ubmoTekn. VX Takske MOKHO UCTIOJIb30BATh [IJIsl HACTPOMKY TIOBEIEHUST
BaIlluX COOCTBEHHBIX (DYHKITHIL.

Kcraru, ¢ aToro MomenTa Mbl Gy/ieM Ha3bIBaTh aHOHUMHbBIE (DYHKIIUU AAMO0aMU,
a X 9K3EMILISIPbI — AAMO0a-6vipajncenusmu. Pe3ynbraTel, BO3BpaliaeMble aHOHUM-
HBIMU (DYHKIMSIMU, OY/1€M Ha3bIBATh PE3yAbmamom ASmO0bl. ITO pacIpoCTPpaHEHHAS
tepmunosioTust. (BaHaibHBINA BOIPOC: TIOUeMy <«JIssMO1a»? DTOT TEPMUH, TaKKe
obo3HaUaeMbIl rpedecKoil OYKBOM A, ABJISETCS COKPALIeHHON (GOpPMON HasBaHMSA
«JISIMO/Ia-MCYNCIIEHE» — CHCTEMBI JIOTUKH JIJIsl BBIPaKEH WS BBIYMCIIEHUIT, pa3pabo-
tannoit B 1930 roxy maremarukom Asorzo Yepuem (Alonzo Church). Onpenesnsist
AHOHMMHBIE (DYHKITUH, BbI KCITOJIb3yeTe HOTAIUIO JISIMO1a-CUUCIIEHUI. )

[Tapamerp HyHKIIUN MOXKET MPUHUMATH aPTYMEHTBI JIIOOOTO THTIA, [Ia’Ke apTyMeH-
TBI, KOTOPBIE CaMM Tpe/cTaBadioT pynkimn. [lapamerp GyHKIMOHAIBHOTO THTIA
00BSBIISIETCSI, KaK ¥ TTapaMeTp JIIOOro APyroro THUIA, — B KPYTJIBIX CKOOKaX MocJie
uMeHn QYHKIINU — ¢ YKa3aHeM COOTBETCTBYIONIETrO THIIA. YTOObI yBU/IETH, KAK 3TO
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pabotaet, nobassre HOBYIO (hyHKIMI0 B SimVillage, kotopast 6yer BoiGHpath cry-
YaifHOE YKCJIO0 MOCTPOECHHBIX 3/IaHII Y BBI3BIBATH JIAMO/LY /sl BHIBO/IA IIPUBETCTBHSI.

JlobaBbTe (DYHKIMIO ¢ IMEHEM runSimulation, KOTOpas MPUHMMAET MEPEMEHHbIE
playerName 11 greetFunction. Takske Bocnosib3yiiTech mapoit (pyHKINi 13 cTanapT-
HOI GUOJIMOTEKY JIJIS TOJIYYEHUS CITydaitHOTO yncia. B KoHIle BBI3OBUTE (DYHKITHIO
runSimulation.

JNinctuHr 5.7. Jobaenenne dyHkumm runSimulation (SimVillage.kt)

fun main(args: Array<String>) {
val greetingFunction = { playerName: String, numBuildings: Int ->
val currentYear = 2018
println("Adding $numBuildings houses")
"Welcome to Simvillage, $playerName! (copyright $currentYear)

n n
3

runSimulation("Guyal"”, greetingFunction)

}

fun runSimulation(playerName: String, greetingFunction: (String, Int) -> String) {
val numBuildings = (1..3).shuffled().last() // Cny4aitHo BbibepeT 1, 2 uam 3
println(greetingFunction(playerName, numBuildings))

runSimulatin MpUHUMAaeET /iBa TTapameTpa: playerName U greetFunction, QyHKITHIO,
KOTOpas MpUHUMAET String 1 Int 1 BO3Bpalaer String. runSimulation remepupyer
cJry4qaiiHoe YHCJIO 1 BbI3bIBAET (DYHKIINIO, TIEPE/IAaHHYIO B greetFunction CO CIydaiiHbIM
YHCJIOM U 3HaueHreM playerName (KOTOpoe runSimulation IoJryyaeT Kak apryMeHT).

3anycrure SimVillage Heckobko pas. Bbl yBUaNTE, 4TO KOJUYECTBO MOCTPOEHHBIX
3/IaHUI KKIBIN pa3 pazHoe, IOTOMY YTO runSimulation Kask[blil pa3 reHepUpyeT
HOBOE CIIyJailfHOe YUCJIO 71T (PYHKITUN TPUBETCTBU.

CoKpalleHHbIA CUHTAaKCUC

Kornma dyakmms npuanmaeT ApyTyio GYHKIIAIO B TOCTEIHEM MTapaMeTpe, KPYTJible
CKOOKM BOKPYT apryMeHTa ¢ JIIMO10ii MOKHO 0TOpocHTh. TO €CTh IIpuMep, paccMOT-
PEHHbBIN paHee:

"Mississippi".count({ it == 's' })

MOZKHO TaKKe 3armcaTth 0e3 CKoOOK:

"Mississippi”.count { it == 's' }
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Takoii cHHTaKCHUC TIPOIIE YUTATh, M OH JIyUIIle TIepe/IaeT CyTh Ballel PyHKINH.

CokpalleHHBIIT CHHTAKCHC MOKHO FCIIOJIb30BATh, TOJIBKO KOT/IA JIIMO/1a TTepeiaeTcst
B QYHKIIMIO Kak Tocse il apryment. Kora Bl Oyzere micath cBOU (GyHKITUH, 00b-
SIBJISIITE TTapaMeTpbl (YHKIMOHATIBLHOTO TUIIA TOCJIETHUME, YTOObI ITPU 0OpaIeH U
K Bareii (hyHKIUI MOKHO ObLJIO BOCIIOJIb30BATHCS TIPEUMYIIECTBAME TON CXEMBI.

B SimVillage cokpaiieHHblil CHHTaAKCHC BbI30Ba MOKHO IIPUMEHUTD K Haleil hyHK-
UM runSimulation. runSimulation OKMIAeT MBa apryMeHTa: CTPOKY U (DYHKIIHIO.
[lepemaiite dhyHKIMY runSimulation apryMeHTbI, KOTOPbIE HE SIBJSIOTCS (DYHKITUSMHU,
B KPYTJIBIX CKOOKaX. 3aTeM JOMUIIITE HOCTEAHUI apryMeHT (GYHKIINU BHE CKOOOK.

JInctuHr 5.8. MNepeaaya naMbabl Yepes CcokpaLleHHbIM cuHTakeue (SimVillage.kt)

fun main(args: Array<String>) {

val g g yerName: g, B
runSimulation("Guyal") { playerName, numBuildings ->
val currentYear = 2018

println("Adding $numBuildings houses")
"Welcome to Simvillage, $playerName! (copyright $currentyYear)"

fun runSimulation(playerName: String, greetingFunction: (String, Int) -> String) {
val numBuildings = (1..3).shuffled().last() // Cny4aiiHo BblibepeT 1, 2 unu 3
println(greetingFunction(playerName, numBuildings))

Huuero He mOMeHAIOCH B peanusanuu GyHKIMK runSimulation; Bce M3MEHEHMs
KOCHYJIMCh TOJIBKO ee Bbi3oBa. OOparnte BHUMAHUE: TAK KK TEIePb Bbl HE IPUCBA-
nBaeTe JSIMO/LY IEPEMEHHOM, a HATIPSIMYTO [Iepe/iaeTe ee runSimulation, yKasbIBaTh
TUIIBI TTAPAMETPOB B JistMO1e O0ITbIIe He TpebyeTcst.

CoKpallleHHbIIT CHHTaKCHC TIO3BOJISIET TUCATh G0JIee YHCTHIN KO/, U MBI Oy/1eM MPH-
MEHSITb €r0 B 9TON KHUTE BE3/I€e, TI€ 9TO BO3MOKHO.

BcTpoeHHble (hyHKLUMU

JIAsMOIBI TIOJIE3HBI, TOTOMY YTO AAI0T GOJIbIIE CBOOOIBI TP HATMCAHUH TIPOTPAMM.
OpHako 3a cBOOO/LY HYKHO ILJIATUTb.

Korza Bbl 00bsiBIIsIeTE JIMO/LY, OHA TIpefcTaBisieTcst B JVM aK3eMILIsIpoM 00b-
exta. JVM Takske BbIIESIET MAMSITh JIJIST BCEX IIePEMEHHBIX, IOCTYITHBIX B JISIMOIE,
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a 9TO YBEJIMYMBAET PACXOJ MaMsiTH. IIpoiie roBopst, JsiMO1bl 0ueHb HeahHEKTUBHO
PACXOYIOT IMAMSITh, YTO CKA3bIBAETCS HA TIPOUBBOUTEIBHOCTH. A TIOTEPH IIPOU3BO-
JIUTEIbHOCTH CJIeLyeT N30eraTh.

K cyacTbio, ecTh BOBMOKHOCTD BKJIIOUUTD OITUMU3AIIIO, KOTOPast U30ABUT OT Ype3-
MEPHOTO PACXOI0BAHUS TIAMSITHU TIPU UCIIOJIB30BAHUY JISIMO/T B KAUeCTBE apTyMEHTOB.
Takast BO3MOKHOCTb Ha3bIBaeTCs gcmpausanuem (MHIaHHUHT). BeTpanBanue ns-
Gasstetr JVM oT HEOOXOMMMOCTH UCTIOJIH30BATH AK3EMILISIP 00BEKTA U BBIIEJSATH
aMSTh JIJISI IePEMEHHbBIX B JIIMOIE.

YT0o6bl BCTPOUTH JIIMOLY, OTMETHTE (DYHKIIMIO, TIPUHUMATOIILYIO JISIMOLY, KITH04e-
BBIM CJIOBOM inline. /lo6aBbTe KJIIOYEBOE CJIOBO inline B omnpezeseHne (hyHKIMN
runSimulation.

JinctuHr 5.9. Vicnonb3oBaHue kntodeBoro cnosa inline (SimVillage.kt)

inline fun runSimulation(playerName: String,
greetingFunction: (String, Int) -> String) {
val numBuildings = (1..3).shuffled().last() // CnyvaiiHo BblbepeT 1, 2 unu 3
println(greetingFunction(playerName, numBuildings))

Terepn, KOT/1A BBI JN006aBUIIM KJII0YeBOe CJI0BO inline, BMECTO BbI30Ba runSimulation
C 9K3eMILISIPOM 00beKTa JIIMO/IbI KOMITUJISITOP «CKOIUPYET ¥ BCTABUT» TEJIO (DYHK-
MK Ty/1a, OTKY/Ia IPOU3Be/IeH BbI30B. [TocMOTprTe Ha CKOMITMIMPOBAHHbII GaliT-KO/I
byHKIIIN main B Simvillage.kt, TZie TPOMCXOANT BHI3OB (DYHKIIMH runSimulation:

public static final void main(@NotNull String[] args) {

Intrinsics.checkParameterIsNotNull(args, "args");

String playerName$iv = "Guyal";

byte var2 = 1;

int numBuildings$iv =
((Number)CollectionsKt.last(CollectionsKt.shuffled((Iterable)
(new IntRange(var2, 3))))).intvalue();

int currentYear = 2018;

String var7 = "Adding " + numBuildings$iv + " houses";

System.out.println(var?7);

String varl® = "Welcome to SimVillage,
(copyright " + currentYear + ')';

System.out.println(varie);

}

+ playerName$iv + "!
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O6paTuTe BHUMaHKeE, 4YTO BMECTO BbI30Ba (DYHKI[MU runSimulation B main ObLIO
BCTaBJIEHO TeJIO runSimulation BMecTe ¢ IssMO/I0, Gstaroapsi 4ueMy oTrajia HeoOXo-
JIMMOCTb TiepeaaBaTh MOy (1 co31aBaTh elle OJUH 9K3eMILISP 00bhEKTa).

B 11e10M, oTMEUaTh KIIOUEBBIM CJIOBOM inline yHKIINU, KOTOPbIE TTPUHUMAIOT
JMO/IBI B apryMeHTax, — 9TO Xopoliast pakTuka. Ho nHorIa aTo HeBO3MOKHO.
[Ipumepom, KorIa HEBO3MOXKHO UCIIOJH30BATh BCTPAMBAHNE, MOKET CJIYKUTh
pekypcuBHast (GYHKITHS, TIPHHUMAIOTNIAST JIIMO/TY, TOTOMY YTO B Pe3yJIkTaTe BCTpa-
UBaHMS TaKOil PYHKIIUHU TTOJYyYUTCS OECKOHEUHBIN MK KOIMPOBAHUS U BCTAaBKU
Tesa pyHrinu. KoMIuasTop mpeaynpeanT Bac, eCJU BbI TIOMBITAETECH BCTPOUTH
(byHkIMIO ¢ HApYyIIEeHNEM TIPABHIL.

Ccbinka Ha pbyHKUMIO

Jlo aTOr0 MOMEHTa BBl OOBSBIISIN JIAMO/bI IS Tlepeladll B apryMeHTe JAPyTroii
dbynxun. Caenars 310 MOKHO WHAYE: TIEPENaTh ccovliky Ha Gynkyuro. Ccblika Ha
(byHKIIO IpeobpasyeT UMEHOBaHHYI0 QYHKINIO ((PYHKIIMIO, 00bSIBICHHYIO € KO-
YeBBIM CJIOBOM fun) B 3HAUEHUE, KOTOPOE MOKHO Ie€peiaBaTh Kak apryMmenT. CehblIKy
Ha (DYHKIIMIO MOKHO HCIIOJIb30BATh BE3JIE, I/IE 10Ny CKaeTC s JIsiMO1a-BhIpaKeHHe.

Yr06bl YBUAETD CCHLIKY Ha (DYHKIINIO, 00bABUTE HOBYIO (DYHKIMIO 1 AaliTe el nMst
printConstructionCost.

JNInctmHr 5.10. O6bsiBnenne dyHkumm printConstructionCost (SimVillage.kt)

inline fun runSimulation(playerName: String,
greetingFunction: (String, Int) -> String) {
val numBuildings = (1..3).shuffled().last() // CnyvaiiHo BbibepeT 1, 2 uan 3
println(greetingFunction(playerName, numBuildings))

fun printConstructionCost(numBuildings: Int) {
val cost = 500
println("construction cost: ${cost * numBuildings}")

Teneps gobasbre B runSimulation mapamerp costPrinter ¢ TUIIOM (DYHKI[UU U HC-
MOJIb3YITe €ro BHYTPU runSimulation /11 BBIBOZIA CTOMMOCTH CTPOUTEIBCTBA 3MAHUI.
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JNinctuur 5.11. [lo6asneHve napametpa costPrinter (SimVillage.kt)

inli ¢ simulation(pl " + String,
. fon: (String, ; String)
inline fun runSimulation(playerName: String,
costPrinter: (Int) -> Unit,
greetingFunction: (String, Int) -> String) {
val numBuildings = (1..3).shuffled().last() // CnyyaiHo BbibepeT 1, 2 uau 3
costPrinter(numBuildings)
println(greetingFunction(playerName, numBuildings))

fun printConstructionCost(numBuildings: Int) {
val cost = 500
println("construction cost: ${cost * numBuildings}")

Y1006bI OTYYUTH CCABIKY HA (DYHKITUIO, HCTIOIB3YITE OTEPATOp : : C UMEHEM JTOi
dbynxiun. [lomyunTe cepliky Ha HYHKITNIO printConstructionCost 1 nepesaiiTe ee
KaK apTyMeHT JJIs1 HOBOTO IHapaMeTrpa costPrinter B runSimulation.

JinctmHr 5.12. Mepegaya ccbinkn Ha dyHKumio (SimVillage.kt)
fun main(args: Array<String>) {

n n
3

runSimulation("Guyal", ::printConstructionCost) { playerName, numBuildings ->
val currentYear = 2018
println("Adding $numBuildings houses")
"Welcome to Simvillage, $playerName! (copyright $currentYear)"

3arrycrute SimVillage.kt. Bet yBuanTe, 4TO B I0TIOTHEHNE K KOJIUYECTBY 3/[aHUTH TETephb
BBIBO/IUTCS M CyMMapHas 1leHa 3aTpaT Ha UX CTPOUTETHCTBO.

Cceputkn Ha QYHKIIWIO TIOJIE3HBI B Psjie cuTyaruit. Ecau y Bac ecTh nMeHOBaHHAS
(byHKIUS, KOTOpasi COOTBETCTBYET TTapaMeTpy € TUIIOM (DYHKIIUHU, TO BMECTO 00D-
SIBJICHUST JITMOJTBI MOJKHO HCTIOJIB30BATh CCHIIKY Ha (hyHKIUI0. Vin, MOKeT ObITh,
BbI 3aXOTHUTE MepeiaTh B apryMenTe (hyHKIMIO U3 cTaHAapTHON Oubsmoreku. Bor
yBUUTE OOJIbIIIE IPUMEPOB IPUMEHEHUS CCHUIIOK Ha (DYHKIUIO B ryiase 9.
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Tun ¢byHKUMK KaK BO3BpaLlaeMbli TUN

Kax v 110601 pyroii Tutl, hyHKIIMOHATBHBINA TUIT TAK/KE MOKET ObITH BO3BPAIIIAEMbIM
THUITOM. DTO 3HAYUT, YTO MOKHO OOBSIBUTD (DYHKI[HIO, KOTOPasi BO3BpaIaeT (hyHKIIHIO.

B SimVillage o6baBuTe GyHKIMIO configureGreetingFunction, KOTOpas HacTpau-
BaeT apryMEeHTBI /IS JIIMOIbI B IepEMEHHOI greetingFunction, a 3aTeM reHepUpyeT
U BO3BpaIaeT JsiMO/Ly, FOTOBYIO K MCIIOJIb30BAHUIO.

Jnctunr 5.13. [Jo6asneHne dyHkumm configureGreetingFunction

fun main(args:

Array<String>) {

fun runSimulation() {
val greetingFunction = configureGreetingFunction()
println(greetingFunction("Guyal"))

}
fun configureGreetingFunction(): (String) -> String {
val structureType = "hospitals"
var numBuildings = 5
return { playerName: String ->
val currentYear = 2018
numBuildings += 1
println("Adding $numBuildings $structureType")
"Welcome to Simvillage, $playerName! (copyright $currentYear)"
}
}

[TpexcTaBbre, 4TO configureGreetingFunction — 210 Takast «habpuka QYHKIHIT»,
KOTOpast HacTpanuBaeT ApyTyio ¢hyHkimo. OHa 00bsIBIsSIET HEOOXOIMMBbIE TIEPEMEH-
HbIe U cOOUPAET UX B JIIMO]LY, KOTOPYIO 3aTeM BO3BPAIIAET B TOUKY BBI30Ba, TO €CThH
B (pyHKIMIO runSimulation.
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3amycrure SimVillage.kt CHOBa, ¥ BbI YBUIMTE, CKOJBKO ObLJIO TIOCTPOEHO OOJIbHMUIL

Adding 6 hospitals
Welcome to SimVillage, Guyal! (copyright 2018)

numBuildings U structureType — JIOKAJIbHbIE IIEPEMEHHDIE, OOBSIBICHHDIE BHYTpH
configureGreetingFunction, 1 00e MCIIOJNB3YIOTCS B JIssMO/ie, BO3BpAIlaeMO 13
configureGreetingFunction, XOTsI OOBSBIISIIOTCS BO BHEITHEH (BDYHKIIMM, KOTOpPast
BO3BpaIaeT JIMOIY. DTO BO3MOKHO, TIOTOMY uTO JisiMObl B Kotlin — a10 3ambi-
kanusi. OHU 3aMbIKAIOT TIEPEMEHHbBIE 13 BHEITHEH 00/1aCcTH BUANMOCTH, B KOTOPO
6bLn otpeenieHbl. bosee moapoOHO 3aMbIKaHust OYIYT PACCMOTPEHBI B pa3jiesie
«/Tns mobonvimmwix: asamb60wvr Kotlin — amo samvixanus».

DyHKIMS, KOTOPast IPUHUMAET WK BO3BPaIaeT APYTYIO (GyHKIINIO, TAKKE HA3bI-
BaeTcs ynkuyuell evicuezo nopsaoxa. TepMITHOIOTUS M03aMCTBOBaHa U3 TOH JKe
MareMaTH4ecKoi obmactu, 4to u jsiMbaa. DYHKINN BBICIIETO TOPSIIKA UCTIOJb-
3YIOTCSI B (QYHKUUOHATOHOM NPOZPAMMUPOBAHUL, C KOTOPHIM MBI TTO3HAKOMUMCSI
B riase 19.

B 27011 ritaBe BbI y3HAJIH, 4TO Takoe JSIMO/IbI (AHOHUMHbIE (DYHKITHN ), KaK OHH UC-
[OJIb3YIOTCS JIJIST U3MEHEHUS MOBeeHnsT QYHKIUIT 13 CTaHAapTHOM OUOIMOTEeKN
Kotlin u kak 00bsBIATH CBOM cOOCTBeHHBIE JIAIMO/IBI. KpoMe TOro, BBI y3HAJIH, 4TO
(YHKIIIH MOKHO HCIIOJIb30BaTh TOYHO TaK JKe, KaK 3HAYEeHsI JII0OOTO IPYroTo THIIA,
nepeaBaTh UX B apryMeHTaX W BO3BpamiaTh U3 Apyrux GyHKImi. B ciaemyornieit
riaBe Mbl mocMoTpuM, kKak Kotlin momoraer npeoTBpatuTh OmmOKY Mpu porpam-
MUPOBaHUH, TIOJJIEP5KUBAS ITyCTOE 3HAUEHNE B CUCTEME TUTIOB. Takyke MbI BepHEMCS
Kk pabote najg NyetHack u mocrponm tasephy.

Ana nrobonbiTHbIX: NaMb6abl Kotlin —
3TO 3aMblKaHUS

B si3bike Kotlin anoHrMHEbIE (DYyHKIMNM MOTY T M3MEHSITH U UCTIOJIb30BATh IEPEMEHHBIE
BHE X 00JIACTH BUIUMOCTH. DTO 3HAYUT, YTO aHOHUMHAs (DYHKIIMSI UMEET CCOLIKU
Ha TlepeMeHHbIe, 00bsIBIIEHHbIE B 00JIACTH BUANMOCTH, T/I€ CO3/[a€TCsI OHA caMa, KaK
MBI BUJIEJTN 9TO Ha ipuMepe (byHKITNU configureGreetingFunction BhIlie.

JlJ1s1 meMOHCTpaAIIUK 9TOTO CBOMCTBA aHOHMMHBIX (DYHKITNIT MI3MEHNTe runSimulation
Tak, 4TOObI OHA HECKOJIbKO Pa3 BbI3bIBasia (DYHKIUIO, BO3BpaIaeMyto n3 confi-
gureGreetingFunction.
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JinctmHr 5.14. Bui3os println gaxxapl B runSimulation (SimVillage.kt)

fun runSimulation() {
val greetingFunction = configureGreetingFunction()
println(greetingFunction("Guyal"))
println(greetingFunction("Guyal"))

3anycrure SimVillage cHoBa. Bel yBuauTe Clieayonuii BBIBOI:

building 6 hospitals
Welcome to SimVillage, Guyal! (copyright 2018)
building 7 hospitals
Welcome to SimVillage, Guyal! (copyright 2018)

Hecmotpst Ha TO 4T mepeMenHast numBuildings 0ObsiBIeHa BHE aHOHUMHOU (DY HK-
I, aHOHUMHAs (DYHKITAS MOKET YATATh €€ M UI3MEHATH. B 1anHoM cirydae 3HaueHme
numBuildings yBeJIMUMBAETCS C 610 7.

Ans no6onbITHbIX: NAM64bI NPOTUB @aHOHUMHbIX
BHYTPEHHMX KJ1aCCOB

Ecmu J10 9TOT'O BbI HE MCITOJIb30BaJIN (I)yHKHI/IOHaJII)HbIe THIIBI, TO MOJKETe 3a1aTbCA
BOIIPOCOM: 3a4€M UX BOOOIIE UCTI0IB30BaTh? Hatr 0TBeT: (hyHKIIMOHAIBHbIE THTTHI
IpeIaraioT GOJIBIIYI0 THOKOCTD ¢ MEHBIINM 06BEMOM KOa. PaccMOTpUM SI3BIK,
KOTOPBII He 1ojiepskrBaeT (PyHKIMOHAIbHBIE TUIILL, HanpuMep Java 8.

Java 8 nomuepkuBaeT 00bEKTHO-OPHUEHTHPOBAHHOE TPOrPAMMIPOBAaHUE 1 JIsIMO 1a-
BBIPKEHUsI, HO He TI03BOJISIET OOBSIBIISATH TTAPAMETPBI HJIH [TepeMeHHbIE, CIIOCOOHBIE
XpaHuTh Apyrue GyHkip. BMecTo 3TOro B HEM Ipe/ijiaraeTcs UCIOIb30BaTh aHO-
HUMHBIE BHYTPEHHIE KJIACChI, TO €CTh Oe3bIMSIHHbIE KJIACChl, 00bsIBJIsIEMbIE BHYTPU
JIPYTOTO KJlacca Pajii peain3alui eJIMHCTBEHHOTO MeTo/1a. AHOHMMHbBIE BCTPOEH-
HBIE KJIaCChl MOKHO MepeiaBaTh KaK 9K3eMILISIPbI, 10o00H0 Jsimbaam. Hanpumep,
B Java 8, 4ToObI IPOCTO MepeaTh OAUH METO/, BaM IIPUAETCST HAITUCATh:

Greeting greeting = (playerName, numBuildings) -> {
int currentYear = 2018;
System.out.println("Adding " + numBuildings + " houses");
return "Welcome to Simvillage, " + playerName +
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"1 (copyright " + currentYear + ")";

3

public interface Greeting {
String greet(String playerName, int numBuildings);

greeting.greet("Guyal", 6);

Ha 1epBblIii B3rJIsA/1 BBITJISIIUT TOYTH SKBUBAJIEHTHO TOMY, 4To mipeiaraet Kotlin, —
BO3MOJKHOCTD TIepeiaun JisiMmO/1a-BbipaskeHust. Ho ecsin KOHy T riry0sKke, To CTaHOo-
BUTCS SICHO, UTO Java TpebyeT 0ObsiBIIeHI st UMEHOBAaHHBIX MHTEP(hEIICOB MU KIACCOB
JUISE TIPpeiCTaBJIeHUsT (DYHKI[UH, OTIPEAEIISIONIEil JsIMOLY, XOTS 9K3EeMILISPbI 9THX
THUIIOB BBITJISIAAT Tak, OyATO HAIIMCAHBI ¢ KCIIOJB30BAHUEM TOTO K€ COKPAIEHHOIO
cuHTaKcuca, goctymnHoro B Kotlin. Eciit BbI mpocto 3axoTute nepeaath HyHKITHIO
6e3 0ObsiBIIeHUS UHTEpdeiica, TO 0GHAPYKUTE, YTO Java He TOIePKUBAET TaKoii
JIAKOHUYHBIN CUHTAKCHUC.

Hampuwmep, mocmotpute Ha mHTepdeiic Runnable B Java:

public interface Runnable {
public abstract void run();

O6bsBaenue naaMOabl B Java 8 Tpebyer obbasienust unrepdeiica. B Kotlin takoe
JIOTIOJTHUTENILHOE YCHUITUE JIJIST OMTCAHMST OJTHOTO aOCTPAKTHOTO METO/Ia He TPeOyeTCsl.
Caenyronuii ko Ha Kotlin akBuBasieHTeH Koy Ha Java:

fun runMyRunnable(runnable: () -> Unit) = { runnable() }
runMyRunnable { println("hey now") }

OO6beaHuTe 9TOT CHHTAKCUC C IPYTUMU BO3MOKHOCTSIMU, M3YIEHHBIME B 9TOM
TJlaBe, — BCTPOECHHBIMH (DYHKITUSMHA, KJITOYEBBIM CJIOBOM it, 3AMBIKAHUSMU, — 1 BB
roJryunre GoJiee COBEPIIEHHBII CTOCO0, YeM 00bsIBJIEHITE BCTPOEHHBIX KJIACCOB P
peanusanuy eAIMHCTBEHHOIO METO/a.

Taxkast rubkocTh Kotlin obecrieunBaercst Grarogapst BRIOUEHUIO (QYHKITHIT B YHCIIO
06pa3IoBbIX TPaskjlaH, 4TO OCBOOOKIAET BAC OT PYTUHbI U MO3BOJISET COCPEAOTO-
YUTHCS HA IJIABHOM — Ha BBITIOJHEHIH PabOThL.



Null-6e30nacHoOCTb
U UCKJTIOUEHUSA

Null — 570 crienraibHOE 3HAUEHNE, KOTOPOE TOKA3bIBAET, UTO 3HAYEHS val UK var
He CyIiecTByeT. Bo MHOTHX sI3bIKaX IPOrpaMMUPOBaHUs, BKo4yast Java, null — ato
JacTas mpuduHa c60eB, MOTOMY YTO HECYIIECTBYIOIIAsT BEJTMYIHA HE MOKET BBITIOJ-
uth pabory. Kotlin Tpebyer crierimasbHOro 00bsABIEHS, €CJIU var WK val MOKeT
npuauMarh null B kadecTBe 3HaueHust. ITO MOMoraeT n3beKaTh OIOOK.

B aroii riaBe Bl y3naete, mouemy null Boizsiaer cooii, kak Kotlin samumaercst ot
null Bo Bpems kommmsinu n Kak GesonacHo paboraTh ¢ null-sHavenusimu, ecim
Hy:kHo. TakKe BBl yBUANTE, KaK pabOTaTh C UCKAIOUCHUAMU, KOTOPBIE TIOKA3bIBAIOT,
4TO B IIPOrPAMME YTO-TO TIOMLIO HE TaK.

YroObl yBUIAETD MIPOSIBIIEHNE 9TUX 1TPoGJIeM, BbI 1obasute B urpy NyetHack TaBep-
HY, KOTOpast IPUHUMAeT BBOIMMbIE UTPOKOM 3HAYEHUST U [TbITAETCS YIOBJIETBOPUTD
3aIpOChl MPUANPYMBBIX TTIOCETUTEEH Ha BBINUBKY. Takke BbI 100aBUTE OTIACHYIO
CIIOCOOGHOCTD JKOHTJINPOBATH MEUOM.

Nullability

Hexoropeim asementam B Kotlin Mmosker ObITh iprcBoeHo 3uauenue null, a gpyrum
uet. ITepsoie — 1o nullable (null Bosmosxen), a BTopsie — 910 non-nullable. Hanpu-
Mep, nepemetHas B NyetHack ¢ mpusHakoM HaJimumsi CKaKyHa y UTPOKa JIOJKHA
nojiepkuBaTh 3Haderue null, Tak kak ckakyH ecTb He y Kaka0T0 urpoka. OHaKo
repeMeHHast C KOJIMYEeCTBOM OYKOB 3/I0POBbsI TOUHO He JI0JKHA TIPUHIMATH 3HAYEHITE
null. Kaxprit irpok M0JKeH UMETh OTPEETICHHOE KOJUYECTBO OYKOB 37I0POBBS,
MHOE TIPOCTO HeJIOTHYHO. [a, 3HaueHue rnepeMeHHoi MoxeT ObiTh paBHo 0, HO 0 —
sto He null. Null — sTo oTcyTeTBHe 3HAUECHMS.

Orxkpoiite NyetHack u cosmaiite HOBbII (haiin ¢ umenem Tavern.kt. loGaBbre hyHK-
ITMI0 main, C KOTOPOIT Oy/IeT HAUMHATHCS BBITIOTHEHIE KOJIa.
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I[Ipeskie yeM OTKPBITH TaBEPHY JJIsi KIMEHTOB, IIPOBeieM aKciepuMeHT. JloGaBbre
B main IIepeMeHHYIO var U IIPUCBOTE eil 3HaueHue, a 3aTeM IIPUCBOIITe eli 3HaUeHe
null.

JIucTtuHr 6.1. MNMoeTopHOE NpucBanBaHme 3HaveHus null nepemeHHoin var (Tavern.kt)

fun main(args: Array<String>) {
var signatureDrink = "Buttered Ale"
signatureDrink = null

Emte o 3amycka koma Intelli] mpeaymnpeant KkpacHbIM TOYEPKUBAHUEM, YTO YTO-TO
He TaK. 3allyCTUTe KOJ:

Null can not be a value of a non-null type String

Kotlin re mosBoJm mpucBouts 3Hauenue null mepementoii signaturedrink, oTOMY
4TO 9TA MepeMeHHast uMeeT THII, He moepskuBaonuii null (ctpoka, String). Tum
String He mojepskuBaet 3Hadenune null. Tekyiiee 0ObsiBIIEHIE TAPAHTUPYET, YTO
signatureDrink OyzeT XpaHUTH CTPOKY, a He null.

Ecu panee BbI paboTtaiu ¢ Java, TO 3aMETHUTE, YTO ITO TIOBEAEHNUE OTIUYAETCS OT
MPUBBIYHOTO. B Java Takoii koj pa3peliieH, Harpumep:

String signatureDrink = "Buttered Ale";
signatureDrink = null;

[ToBTOpHOE TIpHCcBaBanue signatureDrink 3uavenus null — aTo HopmasbHO IS
Java. Ho Kkak BbI ymMaeTe, 4TO CIyYUTCsI, ECITH TTOTIPOOOBATD Ha Java IPOBECTH KOH-
KaTeHaITNIo CTPOKM € TIepeMEeHHON signatureDrink?

String signatureDrink = "Buttered Ale";
signatureDrink = null;
signatureDrink = signatureDrink + ", large";

ITOT KO/l BBI30BET MCKIIOUeHNe NullPointerException, KOTOPOE, B CBOIO OYEPEh,
OCTaHOBUT IIPOrPaMMy.

Koz Java maer c6oii, TOTOMY 4TO B OIepaiui KOHKATEHAIIMK YY4aCTBYET Hecylie-
CTBYIOITAs CTPOKA. ITO HeZomycTuMas omnepanusd. ( Ecim BbI He TOHIMAaeTe, TOYeMy
snavenue null B cTpokoBoii mepeMeHHON 9TO He TO JKe caMoe, YTO MycTasi CTPOKa,
TO TOT IpUMep Bee pasdbsicHuT. 3Hauerne null moxpasymesaer, uTo nepemMeHHON
He cymiectByeT. [lycras cTpoka o3HavaeT, 4To mepeMeHHas CYIeCTBYeT U MMeET
3HaYeHue "", KOTOPOe MOKHO 0ObeUHUTD ¢ ", large".)
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Java u MHOTUE IpyTHE S3BIKY MOIEPKUBAIOT TAKYI0 MHCTPYKITUIO HA MICEBIOKOJIE:
«JM, HeCYIIeCTBYIOIIAst CTPOKA, BBITIOJHU KOHKATEHAIIUIO CTPOK!» B aTux si3bikax
nepemMeHHas MOKeT uMeTh 3Hadenue null (kpome npumuTnBOB, KoTopbie Kotlin
He nojyiepskuBaet). B Takux si3bikax, KoTopble gomyckatoT null ayst moboro Tumna,
ormOKa NullPointerException sIBJISIETCST 4ACTOW TIPUUUHON COOSI TPUIIOKEHUSI.

Kotlin mpuriMaet poTUBOIOIOKHYIO MO3UIHIo B obpatienu ¢ null. Eciu re yka-
3aHO WHOE, TO IePEMEHHOIT HeJIb3sT TPUCBOUTD 3Hadenue null. Dto mpemxorsparmaer
pobsIeMbl «Ji, HECYIIECTBYIOMINN JIEMEHT, ce/Iail YTO-HUOY/Ib» elle BO BPeMst
KOMITUJIAIINN, a HE B MOMEHT BbITIOJTHEHU A ITPOTr'PAMMBI.

ABHbIX TMN null B Kotlin

Hano mo6oii nenoit nsberars NullPointerException. Kotlin sanmaer Bac ot sroro,
He MO3BOJISIS TIPUCBANBATH 3HaueHue null epeMeHHo, THIT KOTOPOH He TTO/IeP/KIBAET
null. Ho ato He 3nauwnt, uro B Kotlin #er Boamozknoctu mprucsounts null. Bor mprmep
U3 3aroJioBKa (DYHKIMU ¢ uMeHeM readLine. DyHKINS readLine TPUHUMAET BBOJL
T0JIB30BATE/IST B KOHCOJIb ¥ BO3BPAIIAET €T0, IO3BOJISISI HCIIOIB30BATH TTO3JKeE.

public fun readLine(): String?

3arosioBOK readLine BBITJISIINT TaK JKe, KAK M BCE IPOYHE, 32 MCKIIOYEHHEM BO3Bpa-
II[AEMOTO THTA String?. 3HAK BOIIPOCA IIOKA3BIBAET, UTO THIT TO/IEP/KITBAET 3HAUEHIE
null. Dto o3Havaet, 4To readLine BepHer 3HaueHue String uiu null.

Vhanure skciepuMeHTaIbHBII KO signatureDrink 1 1o0aBsTe BbI30B readLine. Co-
XpaHUTe 3HaueHue, BO3BpalllaeMoe 13 readLine, I BBIBEIUTE €TO.

JInctuHr 6.2. O6bsBneHne nepeMeHHol co ceoicTBoM nullable. (Tavern.kt)

fun main(args: Array<String>) {

i enatureDrink—o—null

var beverage = readLine()

println(beverage)

3arryctute Tavern.kt. Huuero e npoucxoiuT, IoTOMY 4TO IIPOrpaMma K/JeT BBO/JIA.
lenxkHUTE HA OKHE KOHCOJIM, BBEIMTE Ha3BaHUe HANNUTKA, HaskmuTe Return. Bee-
JIeHHOE Ha3BaHue Oy/IeT TOBTOPHO BBIBEIEHO B KOHCOJIb.
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(Yro ecyiv He BBeCcTU Ha3BaHMeE HANIUTKA U MMPOCTO HaxkaTh Return? Ilonmyuut san
beverage 3nauenue null? Her. 1oii nepementoii Gy/iet mprucBoeHa mycrast CTpoKa,
KOTOpas TakKe BEPHETCS K BaM.)

Hanomumaem, uTo niepeMerHast TUIIA String? MOKET cojepsKaTh cTPoKy uau null.
To ecTb eciiu iepeMeHHOIT beverage IPUCBOUTH 3HaYeHue null, nporpamma Bee paBHO
Oyner ckommuupoBana. [Tompooyiire.

JlucTuHr 6.3. MNMosTopHOe npucBoeHwe null nepemeHHo (Tavern.kt)

fun main(args: Array<String>) {
var beverage = readlLine()
beverage = null

println(beverage)

SarmrycTtuTe Tavern.kt 1, Kak U panbliie, BBeJUTe HAITMTOK HA CBOH BKYC. B 9TOT pas me-
BasKHO, YTO BbI BBEJIeTe, — B KOHCOJIb Oy/1eT BbiBeieHo 3HadeHue null. B aTom ciryyae
npujeTcs BaM 06oiiTHch 6e3 HallUTKA, KaK, BIIpodyeM, U Oe3 OUTHOKH.

[Tpeske yeM aBUTaTHCST Aasibiie, yobepure nprucBanBanue null, ytobObl Bariia TaBepHa
MorJia obeayskusarh nocerureseil. Intelli] nmpeanaraer GbICTpPbIE cIOCO6 KOMMEH-
THPOBAHUS KOJIA: TIOMECTHTE KypCcop B JII0O0E MECTO B CTPOKE € KOJOM U HAKMUTE
Command-/(Ctrl-/). KomMmeHTHpOBaHNE 3TOM CTPOKHU KOZIa BMECTO €€ YAAJIEHIS 1acT BaM
BO3MOKHOCTb BepHYTh npucBanBanue null miepemenHol beverage, yopaB KOMeHTapHii
(¢ TOMOTITBIO TOIA K€ KOMOMHAIIMY TOPSTYKMX KJIaBHIIN ). Takoii crioco6 Mo3BOJISIET JIETKO
HCIIBITBIBATE cTpaTeriu 0OpaboTku null, mpuBeneHHbIe B 9TOI TaBe.

JinctuHr 6.4. BocctaHaBnmBaem cepsuc (Tavern.kt)

fun main(args: Array<String>) {
var beverage = readlLine()
beverage =null

//  beverage = null

println(beverage)

BpemMsa koMNunsauum v BpeMs BbINOJIHEHUSA

Kotlin — 210 xomnurupyemwiii 3v1x. ITO 3HAYUT, YTO KO/ TPAHCIUPYETCST B UHCTPYK-
MY MAIITUHHOTO SI3bIKA CHIEIIUAIBLHON TPOTPaMMOit — komnuasmopom. Ha atom mare
KOMITUJISITOP JIOJIKEH YOEAUThCsI, YTO BAII KO COOTBETCTBYET YCIOBHSIM, YTOObI
MepeBecTy €ro B MAITMHHBIN Ko/ Harmpumep, KOMITUIATOP TTPOBEPSIET, MOKHO JIH
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npucsouts null zanHomy Ty, Ecoin nonpobosats nprucsouTs null tuiy, He mogmep-
JKUBAOIIEMY Takoi Bo3MokHOCTH, Kotlin oTkakeTcst KOMITUIMPOBATh IIPOrPaMMY.

Oun6bxu, BO3HUKINNE BO BPeMsI KOMITUJISIIIN, HA3BIBAIOTCS OUUOKAMU BpeMeHU
KOMNUASYUY W CIUTAIOTCST OHUM U3 Tipenmytiiects mpu pabote ¢ Kotlin. 3Byunr,
KOHEYHO, CTPAHHO, 4TO OMMOKU MOTYT ObITH IIPEUMYIIIECTBOM, OJIHAKO €CJU KOM-
HUJISITOP TIPOBEPUT IIPOrPAMMY TIPESK/E, YEM BbI TO3BOJIUTE JIPYTHUM 3aITyCTUTh €€,
U HaiieT Bce omOKM, 9T0 0OJErYUT TIOMCK U yCTPaHeHHe MPODIIEM.

C 1pyTOii CTOPOHBI, OUUOKA BPEMEHI BbINOJHEHUS. — TO OMIMOKa, KOTOPast BO3HUKAET
0CJTe KOMITHJISITIN, KOT/[a IPOTPaMMa YIKe 3alyIeHa, TIOTOMY 9TO KOMITHJISITOP He
cMor ee 06HapyskuTh. Harmpumep, Tak Kak B Java OTCYTCTBYET pasrpaHUYeHUe MEKTY
THITAMH, O/UIEPKIBAOIIMMH 1 He MoyiepskiBarouMu null, komrmmisitop Java se cmo-
JKeT 0OHAPYIKUTH POOJIEMY, CBSIBaHHY IO € TPUCBABAHUEM ITepeMeHHON 3HadeHst null.
Ko 6yzer ycrenHo cCKoMIIMINPOBaH B Java, HO BO BPEMsI BBITIOJTHEHUST BBI3OBET COOiL.

[Iporite roBopst, OMMOKN BpeMeHN KOMITUJISIIIAH TIPEAIOYTHTEIbHEee OINOOK Bpeme-
HU BbITTOHeHs1. JIydiie HaliTh 1po6JieMy B ITPOIecce HATTMCAHUS KOJIA, YeM ITOTOM.
A y3HaTh 0 Hell TOJBKO TOT/a, KOT/la ITporpaMMa ysKe BBIMMYIeHa, — XyKe HeKy/a.

Null-6e30nacHocCcTb

Tak kax Kotlin pasrpannuuBaer TUIbI ¢ HOAAEPKKON 1 6e3 noaxep:xkku null, kom-
[AJISITOP 3HAET O BO3MOKHOMN OMTACHOCTH 0OpaIieH st K TIepeMeHHOI, 00 bsBJIEHHOM
¢ TUIIOM, HojepxKuBaomuM null, koraa Ta Mosker He cymiecTBoBaTh. YT0ObBI 3a-
IUTUTHCS OT Takoi HenpusitHocTH, Kotlin 3amperaer Boi3biBath GyHKIMM /17151
3HAYEHUil, KOTOpPBIE MOTYT IIPUHUMATh 3HaYeHue null, moka BbI He Bo3bMeTe Ha ceOst
OTBETCTBEHHOCTD 32 3TY CUTYAITHUIO.

Y100bl MOHATH, KAK 9TO BHIMJISIAUT Ha TPAKTHKE, MOMPOOYHTe BbI3BATh (DYHKIIUIO
IUIsT beverage. Y HaC MOJIHOE 3aBefleHNe, TI0OITOMY Ha3BaHUs HATTUTKOB JOJIKHBI Ha-
YMHATHCS ¢ MPONMCHON OyKBbL. [TomnbiTaiiTech BbI3BaTh (QDYHKIMIO capitalize /st
beverage. (Bbl y3Hnaere Gosbiie hyHKIUIT 1151 String B TiaBe 7.)

JIUCTUHr 6.5. Vcrnonb3oBaHne nepemMeHHo, CnocobHoM NpuHMMaTh 3HadeHme null (Tavern.kt)
fun main(args: Array<String>) {

var—beverage =readtine()

var beverage = readLine().capitalize()
// beverage = null

println(beverage)
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3amnycture Tavern.kt. MOKHO OJKHIaTh, YTO PE3yJIbTaTOM OYIET MOJHOE Ha3BaHMe
HAIKUTKA ¢ MPOMKUCHOI OyKkBbl. HO, 3a1yCcTHB KOJI, BbI YBUANUTE OMIMOKY BPEMEHU
KOMITUJISITIVN:

Only safe (?.) or non-null asserted (!!.) calls
are allowed on a nullable receiver of type String?

Kotlin He paspemiaer BbI3bBaTh (hyHKIMIO capitalize, TOTOMY YTO BbI HE Pa3o-
GpasIich ¢ BO3BMOKHOCTBIO beverage npuHuMarh 3Hauenue null. /laske mpurom uto
beverage IoJrydaeT U3 KOHCOJIM 3HaUYeHMe, OTInaHoe oT null, ee ThIr ocTancs npesk-
uuM, ioepskuBatrorum null. Kotlin npepsasn koMmmuisiiiio, oGHapyKUB OMIHOKY
HCIIOJIb30BAHUS THIIA, TTOIepskuBaoiiero null, roromy 4to mHavye MOKET BOBHUK-
HYTb ONTHOKA BPEMEHH BBITIOJTHEHWS.

Ceituac BbI, HaBepHOe, nyMaete: «Hy Tak 1 4To fenaTb ¢ BO3MOKHOCTbIO UMETh
snavenue null? HykHO pemnTh BasKHBINH BOIPOC € MPOTMCHON OYKBOI B Ha3BaHUK
HanuTKa. ECTh HECKOJIBKO BAPUAHTOB OE3011aCHO PabOTHI C THITOM, TIO/IEP/KIBA-
forpm null, u ceffuac MpI pasbepeM Tpu U3 HUX.

JlJist Hayasia pacCMOTPUM BapUaHT HOMEDP HOJIb: MCIIOJIb3YHTe THUII, He TOIEPIKHU-
satonuii null, ecsin 910 BogMoskHO. Takue TUIIBI IPoIe B 00paIleHN , IOTOMY YTO
rapaHTHPOBAHHO COZEPIKAT 3HAUEHUE, KOTOPOE MOXKHO epeiaBath B (QyHKIIUML.
[Toaromy cripocute cebst: «3ayeM MHe TYT TUII ¢ TToep:kkoil null? Moxert, Ty
6e3 mopmepsxku null cpaboraer Tak ske?» Yacro tumn ¢ momaepskkoit null mpocro He
HysKeH. M Korjia OH He Hy’KeH, OTKa3 OT HEr0 — caMoe BEPHOE PElleHIe.

MepBblit BApMAHT: onepaTtop 6e30nacHOro Bbi30Ba

BoiBaet, uto 6e3 tumna c nojepskkoit null Hukax we oboiTrch. Harpumep, Mcnosbayst
3HaueHNe, BO3BPAIAEMOe YyKUM KOJIOM, HUKOT/Ia HEJIb3s1 ObITh YBEPEHHBIM, UTO OH
He BepreT null. B takux ciiyuasix B mepByIo 04epesib CJIeyeT UCTI0JIb30BATh ONepamop
besonaciozo eviz06a (?.) dpyukiuu. [Tonpobyiite ero B Tavern.kt.

JinctuHr 6.6. Vicnonb3oBaHue onepatopa 6e3onacHoro Bei3osa (Tavern.kt)

fun main(args: Array<String>) {
B - Line () italize()
var beverage = readlLine()?.capitalize()
//  beverage = null
println(beverage)

}
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O6pature Buumanue, uto Kotlin #e coobuma 06 omubdke. Korga koMmmnuasgrop
BCTpevaeT oreparop 6e301acHOTO BbI30Ba, OH 3HAET, YTO HA/IO IPOBEPHUTD 3HAUYEHIE
ma null. O6napysxus null, on mpomycrut Bbi3oB dymkIwK 1 mpocto Beper null.
Hanpumep, eciin beverage xpanut 3Haderue, orauunoe ot null, B pesysbrare Bbi
HOJIyYnTe HadBaHue HAIMTKA, HaYrHarolieecs ¢ porcHoii 6yksbl. (ITompodyiite —
u ysuaure.) Eciu beverage xpanut null, yHkIws capitalize He Oyaer BbI3BaHa.
B rakux ciaydasix, Kak B IIpUMepe BBIIIE, Mbl TOBOPUM, YTO (DYHKIUS capitalize
BBI3BIBAETCS «OGE30MaCHO» U pUCKa NullPointerException He CYIIECTBYET.

Ucnonb3oBaHue 6e3onacHoro Bbi3oBa C let

BesonacHblil BHI30B MO3BOJISIET BbI3BAaTh (DYHKIMIO C TUIIOM, ITOIEP/KABAIOIINM
null, HO YTO ec/11 BBI XOTUTE BBIIIOJIHUTH JOIMOJHUTEIbHYIO PabOTY, HAIIPUMED, BBE-
CTH HOBOE 3HAY€HKE WU BbI3BATh APyrue GyHKIMU, eCJIU 3HaYeHre MepeMeHHO
oranuno ot null? Oxun U3 coco6o0B JOCTUYDL ITOrO — UCIHOJAb30BATH OLEPATOP
6€e3011acHOTO BbI30Ba ¢ (QyHKIHEl let. let BBI3BIBAETCS CO 3HAUEHHMEM, U CYTh B TOM,
4TOOBI PA3pPeNInuTh OObIBIATH MEPEMEHHbIE IS BBIOPAHHOI 061aCTH BUAUMOCTH.
(BcriomuumTe, 4TO BbI Y3HAJIM TIPO 00J1aCTH BUAUMOCTH B IIaBe 4.)

Tak kak let co3maeT CBOIO 00aCTh BUAMMOCTH, MOKHO UCIIOJIB30BATh O€30TTaCHBII
BBI3OB C let, UTOOBI OXBATUTh HECKOJIBKO BBIPAKEHUI, KOTOPbIE TPEOYIOT IIEPEMEHHOM
¢ TUIIOM, He nojaepskuBaiomum null. Ber ysaaere 06 atom 6osibliie B riiase 9, a ceifuac
U3MEHUM OIIpe/ieJieHne beverage, YTOObI YBU/IETh, KAK 9TO J1€IaeTCs.

JinctmHr 6.7. Vicnonb3oBaHue let ¢ onepatopom 6e3onacHoro Bei3oBa (Tavern.kt)

fun main(args: Array<String>) {
var—beverage =readtine()?-capitalize()
var beverage = readLine()?.let {
if (it.isNotBlank()) {
it.capitalize()
} else {
"Buttered Ale"

}
}
//  beverage = null
println(beverage)

31ech Bbl 00bSIBIISIETE beverage KaK EPEMEHHYIO ¢ TUIIOM, IToAepKkuBaommm null.
Ho B aT0T pas npucsanBaere 3HaYeHMe KaK pe3yJbraT 6e30IacHOro BhI30Ba let.
Korza beverage nMeet snauenue, orangnoe ot null, BoispiBaercs let u BLITTOIHAETCS
TeJIO AHOHUMHOU (DYHKITNH, IepelaHHON B let: TPOBEPSIOTCS BXOIHBIE TaHHBIC U3
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readLine ¥ OIpeEeJSIETCsT, OBLIO JIM BBEEHO YTO-TO TOJIb30BATENEM; €CJIU J1a, TO
niepBasi OyKBa CTAHOBUTCSI TPOIMCHOM, a €CJIN HET, TO BO3BPAIIAETCsI 3allacHOe Ha-
3BaHKe HAIUTKAa — "Buttered Ale". MDyHKIUHU isNotBlank 1 capitalize TpeOyIOT,
4TOOBI APIYMEHT UMEJT THII, He rojyiepskuBatorinii null, aro obecrieunt hyHkims let.

let MO/UIEPKUBAET HECKOJIBKO COTJIAIEHHH, IBYMSI 113 KOTOPBIX BBI BOCIIOJIB30BAIIUCH
31ech. Bo-1iepBbIX, B 00BSIBIEHIN beverage BbI HCIOJIB30BAIN KJIIOYEBOE CIIOBO it,
C KOTOPBIM MMO3HAKOMIJINCH B TyIaBe 5. BHyTpu let KiIioueBoe CJIOBO it cChLIaeTCst
Ha MePEeMEHHYI0, JIJIsI KOTOPOU BbI3BaHA let, M TAPAHTHUPYET, YTO OHA UMEET THUII, HE
noaepkuBatoruii null. Ber Boi3biBaeTe isNotBlank 1 capitalize ¢ it — (opmoii
beverage, e nozepxuBaomnieii null.

Bropoe cormamenne let He Tak OUeBUIHO: let BO3BpaIaeT Pe3yJIbTaThl B HESIBHON
hopme, ToaTOMY BBI MO3KeTE (M TOJZKHBI) TPUCBOUTD ATOT PE3YJIbTAT IePEMEHHOM
cpasy TmocJie BBIYUCIEHNS BAIleTo BhIPasKEHUS.

amycture Tavern.kt, paACKOMMEHTHPOBAB CTPOKY KOja, KOTOpasi mpucBanBaet null
repeMeHHoiT beverage, yopas kommvenTapuii (//). Kor/a beverage nmMeer 3naveriue,
orsmyHoe ot null, BeizbiBaeTcst let, MOSBIsIETCST TPONUCHAsE OYKBA U BBIBOIAMTCS
pesyabrat. Koria beverage nmeer 3Hauenue null, pyHKIms let He BbI3bIBaeTCS,
U B beverage ocraercs null.

BapwaHT BTOpOM: onepartop !l.

Yro6bl BBI3BATH (DYHKIIUIO [I7IsT TEPEMEHHO, TUTT KOTOPOT TIO//IEPKIBAET 3HAUEHITE
null, Takke MOKHO nconb30BaTh oneparop !!.. Ho mpexynpexmaem: ato 6osree
«CYPOBBIN» €IOC00, YeM He30MaCHBIN BBI30B, U €r0 He CJIEAYeT UCIIO0Ib30BaTh Oe3
KpaiiHeil HeoO6xoMocTr. Busyambho 1. I0JKEH BBICTATHCS B KOJIE, TOTOMY YTO
3TO onacHbIM BapuaHT. Vcrosb3oBaTh ! . — Bce paBHO UTO CKa3aTb KOMIIUJISITODY:
«Ecam g xouy mpoBecTu omeparuio ¢ HecylecTByIomuM 3nadenneM, To TPEBYIO,
4yTOOBI ThI BbI3Bas NullPointerException!» (KcTaTu TOBOPS, 9TOT OMEPATOP TaKKe
Ha3bIBAETCST ONEPAMOpOM KOHMpPoas non-null, Ho daiie mpocTo omepaTopoM ABOWHOTO
BOCKJINTIATETHHOTO 3HAKA).

OObIYHO MBI BBICTYTIAEM TIPOTHB OrtepaTopa ! ! ., HO... HaJleHbTe 3alUTHBIA KOCTIOM
U 1opo0yiiTe €ro Ha IPaKTHKe.

JInctmHr 6.8. cnonb3osarue onepatopa !!. (Tavern.kt)

fun main(args: Array<String>) {

var—beverage =readtine()?let {
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Lf (itsisNotBlank())
it capitalize()
Felse{

¥
¥

var beverage = readLine()!!.capitalize()
//  beverage = null

println(beverage)

beverage = readlLine()!!.capitalize() unTaercs Tak: «MHe Bce paBHO, UTO beverage
MmoskeT ObiTh null. BoisBaTh capitalize!» Oxnaxo ecan beverage JEHCTBUTENBHO
Oyner umetsb 3Haverue null, BbI mosryunre NullPointerException.

MHoraa ucnosib3oBanue onepatopa ! ! . onpasaanio. HarprmMep, Bbl He KOHTPOJIUPY-
eTe TUII IepeMeHHOM, HO TOYHO 3HAeTe, YTO OHA HUKOT/IA He OJIyYnT 3HadyeHue null.
EcJmi BbI aOCOJTIOTHO TOYHO YBEPEHDI, 4TO IlepeMeHHast He ctaneT null, To npuMenene
orepatopa !'!. MOKET OBbITh HEIJIOXMM BBIXOZ0M. XOPOIIUI TIPUMEP TPUMEHEHUSsT
9TOTO OIEPaTOpa MBI TOKAKEM JAJIbIIE B 9TOM rIaBe.

TpeTuit BapmaHT: NpoBepuTb 3Ha4Y€HMUe Ha paBeHCcTBO null

Tperuii Bapuant /7151 6e3omnacHoil paboter ¢ null-3HaueHUsIME — 3TO TPOBEPUTDH
HepeMeHHYTo € TIOMOIIbIO orepaTopa if. Beromuunte tabor. 3.1 u3 riiaBsl 3, riie nepe-
YKCJIEHBI OTIepaTopbl cpaBHeHus, goctymHbie B Kotlin. Oneparop != nposepsiet
HEPABEHCTBO 3HAYEHUS CJIeBAa 3HAYEHUIO CTIPaBa, M €r0 MOKHO MCIOJIh30BAThH JIJIT
npoBepku 3uauenus Ha null. [TorpoGyiite B TaBepHe.

JInctuHr 6.9. Vcnonb3osarue = ansa npoeepku Ha null (Tavern.kt)

fun main(args: Array<String>) {
var—beverage =readtine()H-capitalize()
var beverage = readLine()
//  beverage = null
if (beverage != null) {
beverage = beverage.capitalize()
} else {
println("I can't do that without crashing - beverage was null!")

}

println(beverage)
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Ternepb, ecan beverage pasHo null, BbI nosyunre cieayoiiee cooblieHue, a He
OLINOKY.

I can't do that without crashing - beverage was null!

OnepaTop 6e301acHOT0 BbI30Ba IIPEAIIOUTHTE bHEE value !=null Kak GoJiee ruOKuii
MHCTPYMEHT, PEIIafoIuii pobsieMy MEHbIINM KOJIMuecTBOM Koja. Harpumep, Ges-
OTIACHBIH BBI30B JIETKO CBSA3aTh C IMOCJEAYIONIMMY BbI30BAMU (DYHKITUI:

beverage?.capitalize()?.plus(", large")

O6paruTe BHUMaHUE, 4TO BaM HE TPHUIILJIOCH UCTIOJIB30BaTh oriepaTop !!. mpu 00-
palleHnK K beverage B beverage = beverage.capitalize(). Kotlin pacnosua, uro
B BETBU if epeMeHHast beverage He MOKeT UMeTh 3HaueHus null u nosTopHas mpo-
Bepka Ha null He Hy)kHa. ITa CIOCOOHOCTH KOMITUJISITOPA OTCJIEKUBATD YCIOBUS
BHYTPHU BBIPAKECHUA 1f ABIAETCA IPUMEPOM YMHOTO IIPUBEICHUSA TUIIOB.

Koraa npumensTh oneparop if/else ajis nposepku Ha null? dror BapuaHT X0po-
110 IOAXOAUT IIPU CJIOKHBIX BBIUNCICHUAX U B CIy4YasdX, €CJIN BbI IIPEIBAPUTEIHHO
XOTHUTE IMTPOBEPUTH IIEPEMEHHYIO Ha null. Omepartop if/else TIO3BOJIIET BHIPA3UTh
CJIOJKHYIO JIOTUKY B IIDOCTOM U IIOHATHOM BHJIE.

Onepatop ?:

Erite o BapuaHT mipoBepku 3HaveH st Ha null — 1o onepamop ?: (null coalescing
operator, wiu onepatop oObeauHeHust 1m0 null, Takske U3BeCTHBIN Kak ormepaTop
«DJIBUC», IOTOMY YTO MOX0K Ha mpudecky Jasuca [Ipecan). Omeparop kak ObI
roBoput: «Eciu omepanz cieBa ot MeHst — null, BBIOTHUTD OTIEpaIuio crpasas.

Jlo6aBbTe BEIOOP HAIIMTKA [0 YMOJIYAHUIO C TOMOIIIBIO oriepatopa ? :. Eciiu beverage
pasro null, BeiBenTe Ha3BaHue HUPMEHHOTO HAITUTKA Buttered Ale.

JinctuHr 6.10. Vicnonb3oBaHne onepaTtopa ?: (Tavern.kt)

fun main(args: Array<String>) {
var beverage = readlLine()
// beverage = null
if (beverage != null) {
beverage = beverage.capitalize()
} else {
println("I can't do that without crashing - beverage was null!")
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println(beverage)
val beverageServed: String = beverage ?: "Buttered Ale"
println(beverageServed)

Yare Bcero B 9TO# KHUTE MBI OITyCKaeM THII IlepeMeHHo, ecin koMmuisaTop Kotlin
MOJKET OIPEEIUTh €r0 aBTOMATHYeCKU. MbI J0OABUJIM €r0 B IPUMEP, YTOOBI 1M0-
Ka3aThb POJIb OllepaTopa ?:.

Ecsin 3nauenuie beverage He pasuo null, ono 6yaer nprcBoeHo nepeMeHHON
beverageServed. Eciin beverage paBHO nuH,Toraa,6yﬂeT IIPUCBOEHO 3HaUY€eHUE
"Buttered Ale".ISJH06ON[Cﬂyqae repeMeHHON beverageServed MPUCBaNBaETCs
3HAUYEHNUE TUIA String, a He String?. TO XOPOIIO, TOTOMY YTO IIOCETUTEIb TapaH-
THPOBAHHO TTOJIYYUT CYIIECTBYIONNN HATTUTOK.

PaccmarpuBaiiTe oneparop ?: kKak crocod ybeauTbest, uto snadenue He null, u mo-
JIYYUTh 3HAYEHHUE 110 YMOJIYaHUIO, ek Bee-Taku oHo null. Omeparop ?: momoraer
usbasuThcs 0T 3Havennii null, 4ToOBI BB MOIJIM CIIOKOIHO paboTaTh.

3anycrute Tavern.kt. [[o Tex 1op 10Ka 3HaYeHue beverage orinato ot null, Ber Oyzere
[OJIy4yaTh 3aKa3 Ha HAIIMTOK C MPOIUCHON OYKBOii. Kak ToJIbKO beverage moaydnT
snadenue null, BbI yBuamUTE CIIeayroliee cooOIeHue:

I can't do that without crashing - beverage was null!
Buttered Ale

Ortrepatop ? : MOKHO UCIIOJIb30BATD B cOUeTaHNM ¢ (QYHKIHEN let BMECTO oliepaTopa
if/else. CpaBHHTE 3TOT KO/ U3 JucTuHTa 6.9:

var beverage = readLine()
if (beverage != null) {
beverage = beverage.capitalize()
} else {
println("I can't do that without crashing - beverage was null!")

C 9THUM!

var beverage = readlLine()
beverage?.let {
beverage = it.capitalize()
} ?: println("I can't do that without crashing - beverage was null!")

ITOT BapuaHT QYHKIIMOHATBHO SKBUBAJIEHTEH KOy B incTuHTE 6.9. Ecoint beverage
null, Torga B koHCcoIb BoIBOAUTCA "I can't do that without crashing - beverage
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was null!". B IpOTMBHOM cJly4yae Ha3BaHUE HATIUTKA B beverage BHIBOJUTCS C IIPO-
[CHON OYKBBI.

OsHavaeT Ju 3TO, YTO BBI TOJKHBI 3aMEHUTH CYIIeCTBYIOITNE if/else, UCIIOTb3YS
0100HbIH cTU/IH? MBI HE MOJKEM /IaTh OTBET HAa 3TOT BOTIPOC, TOTOMY YTO 9TO JIEJI0
BKyca. B aToM cirydae Mbl BBIOUpaeM orepaTop if/else. Mbl IpeIIOunTaEM SICHOCTD.
EcJiv BbI mtn Batia KoMaH/[a He COTJIACHBI ¢ HAMK, HUYETo CTPAIIHOTO, TaK Kak 06a
CTHUJISI IIPUEMJIIEMBL.

UcknroueHusn

Kax n mrorue gpyrue si3bixu, Kotlin ncronssyer uckaouenus, arobbr mokasats, 4T0
B IIPOTPAMMe YTO-TO TIONLIO He TaK. ITO BaXKHO, TOTOMY uTO jefictBue NyetHack
IIPOMCXOJUT B MUPE, I7le BCE HEIIPE/ICKa3yeMo.

Paccmorpum ipumepst. Hautewm ¢ cozmanust noBoro (daiina 8 NyetHack ¢ nmenem
SwordJuggler.kt 1 106aBUM B HETO (HYHKIIUIO main.

Bormpeku 3/ipaBoMy CMBICTY TPYTITIa 3aBCETaTaeB TaBEPHBI yOe IiIa Bac JKOHTJIHPO-
BaTh Meuamu. KosmmuecTBo Meqeﬁ, KOTOPbIMU Bbl JKOHTJIMPYETE, 6yz[eT XPaHUTDLCA B
HIepEMEeHHOI 1[eJIOYMCIEHHOTO THIIA ¢ TIoAAepsKKoii 3Haderus null. Tlouemy? Ecim
swordsJuggling pasHo null, 3HaunT, Bamy HaBBIKK KOHTJIUPOBAHUS HACTOJBKO
HU3KH, 4TO Baie myreniectBre B Mmupe NyetHack moskeT 6bIcTPO 3aKOHUUTHCS.

Haunure ¢ [[O6aB]I€HI/I$I TMepeMeHHbIX [JIA XPpaHEHUA KOJIMYEeCTBa Meqef/’l, KOTOPbIM
Bbl MOJKETE KOHTJIMPOBATH, 1 OIIEHKHN BaIen CHOPOBKM. OHGHKy CHOPOBKHU MOKHO
IMOJIYYUTDH C ITIOMOIIbBIO TOTO K€ MEXaHN3Ma CJIy‘IafIHbIX qHrceJI, 4TO MCII0JIb30BaJICA
B riase 5. Eciin BbI yMe]IbeI JKOHIJIED, BBIBEAUTE KOJIMYECTBO Meuell B KOHCOJIb.

JInctuHr 6.11. [lobaBneHne norvku >XOHrnnposanms medamm (SwordJuggler.kt)

fun main(args: Array<String>) {
var swordsJuggling: Int? = null
val isJugglingProficient = (1..3).shuffled().last() == 3
if (isJugglingProficient) {
swordsJuggling = 2

}

println("You juggle $swordsJuggling swords!")

3armryctute SwordJuggler. B ofiHOM ciryuae U3 TpeX BbI TOJTYYUTE BBICIIYIO OIEHKY
CBOEI CHOPOBKH; HTO HEIJIOXO JIJIst HOBUYKA. Eciin npoBepka Ha CHOPOBKY ITPOM/IET
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YCIENIHO, Bbl yBUAUTE COOOIIEHIE: You juggle 2 swords!. MlHaue nosBUTCs coobIe-
HUe: You juggle null swords!.

BoiBoj 3HaueHUs swordJuggling, 110 CBOEI CYTH, He ABJISIETCS OIAaCHOU olepalien.
ITporpamma BeiBezieT coBo null B KoHcoab 1 pogoKuT padory. IlogHumem ypo-
BeHb yrpo3bl. J[oOaBbTe elie 0OIMH Med ¢ TOMOIIIbI0 (DyHKIHK plus ¥ oriepartopa ! ! ..

JIncTuHr 6.12. [lo6aBum Tpetuin Mey (SwordJuggler.kt)

fun main(args: Array<String>) {
var swordsJuggling: Int? = null
val isJugglingProficient = (1..3).shuffled().last() ==
if (isJugglingProficient) {
swordsJuggling = 2

swordsJuggling = swordsJuggling!!.plus(1)

println("You juggle $swordsJuggling swords!")

Vcnonb3oBanue oneparopa !!. ¢ mepeMEeHHOMN, KOTOpas MOKET MMETh 3HAYEHIe
null, — omacuas oneparus. B ogHOM cirydyae u3 Tpex olleHKa Ballieil CHOPOBKH T10-
3BOJIUT KOHIJIMPOBATH TPETHUM MEYOM. B OCTa/IbHBIX ABYX Caydasx mporpamMma
Oyzer gaBatb cOOil.

Ecam uckmouenne ciydaercs, ¢ HUM HaJI0 pa3oOparbes, nHadye paboTa IporpaMMbl
Oyxer npepsana. VIckioyeHue, ¢ KOTOPHIM He pa3oOpasiich, Ha3bIBaeTCst HEOOpa-
Gomanivim UCKIIOUEeHUeM, A TIPEPhIBAHNE BBIITOJHEH IPOIPAMMbI — HEKPACHUBBIM
CJIOBOM cOOLL.

WcnbiTaiite yaaay, sanyctus SwordJuggler mapy pas. Ecaiu npuioskenue gaet cOoi,
BBl yBUANTE KotlinNullPointerException, U ocTaBImascs YacTh Koja (omepaTtop
println) He Oy/ieT BBITIOJHEHA.

Eciu ecTh BEpPOSITHOCTD, UTO TIepeMeHHast mosryuut 3uadenne null, ects u Beposit-
HOCTD TTOSABJIEHN KotlinNullPointerException. ITO 0/{HA N3 TPUYUH TOTO, TTOUEMY
Kotlin o ymosruanuto BeiOMpaeT Jist mepeMeHHbIX TUTIbE 6e3 mozaepskku null,

Bo36y>xaeHne UCKHUYEeHUN

Kotlin, mogo6HO ApyTrum si3bIKaM MporpaMMuPOBAHIsT, TO3BOJISIET BPYYHYTO TIOCTATh
CHUTHAJI 0 BOSHUKHOBEHUU UCKJIIOUEHHSI. DTO JOCTUTAeTCs IPUMEHEHNEM ollepaTopa
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throw 1 Ha3bIBAETCST 8030YdHcOeHUeM UCKIIOUYeH s ECTh MHOTO Pa3HbIX HCKITIOUEHUIA,
kpome Null Pointer Exception.

3auyeM Bo30ykaaTh MckIouyerne? OTBET KPoeTcs B Ha3BaHUN — MCKIIOYEHUS HY K-
HBI JIJIST OTIUCAHUS UCKAI0UUmMeNbHbix cuTyarnil. CTOJKHYBIINCH C HETTPEOI0TUMOT
pobIEMOIt, KOJI MOKET BO30YIMTDH UCKITIOYEHUE U TAKUM CITOCOOOM COOOIINTD, 4TO
ee HeOOXOAMMO YCTPAHUTh, IIPEK/IE UM JIBUTATHCSI 1ajiee.

O/HO 13 TaKUX pacIIpPOCTPaHEHHBIX NCKIOYEHUH, C KOTOPBIM BbI TO3HAKOMUTECH, —
IllegalStateException. I1legalStateException — pacruibiBuaras hopMyJIUPOBKa,
OHa O3Ha4aeT, 4TO IIporpaMMa JOCTUTIA COCTOSAHUS, KOTOPOE Bbl CYUTACTE HEOILY -
CTUMBIM. JTO UCKJIOYEHHE YI0OHO TeM, YTO ¢ HUM MOJKHO IepeiaTh CTPOKY U CO-
o6uTh 6oJIbIe HHGOPMaIK 06 OIOKe.

Mup NyetHack 3arasoues, Ho Haiia TaBepHa He 6e3 100pbix Jrojieil. OuH Becesb-
YaK 3aMETUJI, YTO BBl HEJOCTATOYHO CHOPOBUCTHI B KOHTIMPOBAHUY, U BBI3BAJICS
[IOMOYb, 4TOOBI TIPEAOTBPATUTH Heronpasumoe. J[o6aBbre HYHKIMIO ¢ UMEHEM
proficiencyCheck B SwordJuggler u BoizoBute ee B main. Ecsint swordsJuggling co-
nepsxut null, BMernaiitech, Bo3Oy1uB I1legalStateException IPesK/ie, YeM CIYUUTCS
4TO-TO y/KACHOE.

JInctuHr 6.13. Bo3byxaeHue IllegalStateException (SwordJuggler.kt)

fun main(args: Array<String>) {
var swordsJuggling: Int? = null
val isJugglingProficient = (1..3).shuffled().last() == 3
if (isJugglingProficient) {
swordsJuggling = 2
}

proficiencyCheck(swordsJuggling)
swordsJuggling = swordsJuggling!!.plus(1)

println("You juggle $swordsJuggling swords!")

fun proficiencyCheck(swordsJuggling: Int?) {
swordsJuggling ?: throw IllegalStateException("Player cannot juggle swords")

3alycTuTe Ko/ HECKOJIbKO pa3, 4TOObI YBUAETh Pa3HbIE UCXOIBI.

3/1ech BB CUTHAJIU3UPYETE, UTO MPOTPaMMa 0Ka3aiach B HEJOMYCTUMOM COCTOS-
HUH, — swordsJuggling He MOJKHO ObITh paBHO null, MHaYe BbI CUIIbHO pHCKYeTe.
ITO NpeayIpekiIeHre yKa3biBaeT Ha TO, 4YTO J000ii, KTO 3axo4eT 1mopaborathb
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¢ epeMeHHON swordsJuggling, IOJKEH PUTOTOBUTHCS 00pabOTaTh UCKIIOUEHUE,
BO3HMKaIOIlee M3-32 BO3MOKHOCTH MOsIBJIeHUsT 3HadeHust null B mepeMeHHOI1.
[Ipenynpexaenne He OCTaHeTCs He3aMeYEHHbBIM, U 9TO XOPOIIO, TIOTOMY YTO TaK BbI
BEPOSITHEE BCETO 3aMETHTE UCKITIOYUTENLHOE COCTOSTHIE ellle Ha Talie pa3paboTKH,
TO €CTh paHblIie, 4eM cOON BO3HUKHET Yy T0JIb30BaTesl. A TaK Kak BbI J0OABUJIH
B IllegalStateException coobienue 00 ommbKe, Bbl OyaeTe TOUHO 3HATh IPUYUHY
c0O0st IPOrPaMMBI.

Bos6yskmaTh MOJKHO He TOJBKO HCKIoueHs, BeTpoernbie B Kotlin. Ber Mmoskere 065-
SIBUTH CBOU COOCTBEHHBIE UCKIIOUEHM J1JIsI IIPEACTaBIEHUS OIINOOK, XapaKTePHBIX
JUUIA BAIero MPUJIOKEHUS.

Monb3oBaTesIbCKMUEe UCKJTH0UYEHUS

Bwl y3Hasm, Kak MCIOIb30BATh OMEPATOP throw , 4TOOBI COOOIUTH 00 UCKITIOYH-
TeJbHOM cuTyarmu. Bo30y:kaenue nuckiiodenus I1legalStateException mo3BosisieT
COOOBIIUTD, YTO BO3HUKJIO HEOIYCTHMOE COCTOSIHIE, 1 I00aBUTH CTPOKY C JOTIOJI-
HUTEJbHON NH(pOPMAITHEN.

YT0o6b1 106aBUTH OOJIbIIE JeTalell B UCKIIOYEHNE, MOKHO CO3/IaTh TT0Jb30Ba-
TEJIbCKOE UCKJIIOYEHHE JIJIsi KOHKPETHOH 1po0sieMbl. [IJ1s1 9TOTO HYKHO OObSIBUTH
HOBBIH KJacc, HAaCTe Ly IO HEKOTOPOe IPYToe NCKI0denne. Kiaccsl mo3BogioT
OIPE/IeJISITh «IIPeIMEThl» B IPOTPaMMe — MOHCTPOB, OpYy:KuUe, ey, THCTPYMEHTbI
u T. 1. Bobiie o kaccax Mbl y3HaeM B TJ1aBe 12, 103TOMY 1OKa B CHHTaKCUC MO-
JKeTe He BHUKATD.

O06bsABUTE IOJIB30BATENIBCKOE UCKIIOUEHME ¢ UIMEHeM UnskilledSwordJugglerException
B SwordJuggler.kt.

JinctmHr 6.14. O6bsBneHne Nonb3oBaTenbckoro ucknoyveHns (SwordJuggler.kt)

fun main(args: Array<String>) {

}

fun proficiencyCheck(swordsJuggling: Int?) {
swordsJuggling ?: throw IllegalStateException(“"Player cannot juggle swords™)
¥

class UnskilledSwordJugglerException() :
IllegalStateException("Player cannot juggle swords")

UnskilledSwordJugglerException — 9TO II0JIb30BATEJILCKOE UCKJIIOUYEHNE, KOTOPOE
paboTaer Kak I1legalStateException, HO C OIIPEAETEHHBIM COOOIIEHITEM.
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Bo30yanTh HOBOE TI0JIb30BATEIbCKOE UCKIIOYEHIE MOYKHO TaK JKe, Kak I1legal-
StateException, HCIIOJIB3YsT OmEPATOP throw. Bo3byaure cBoe HOBOE UCKIIIOUEHYE
B SwordJuggler.kt.

JInctmHr 6.15. Bo3byxaeHne nonb3oBaTesnibckoro ucknoveHuns (SwordJuggler.kt)

fun main(args: Array<String>) {

}

fun proficiencyCheck(swordsJuggling: Int?) {

swordsJuggling ?: throw UnskilledSwordJugglerException()
}

class UnskilledSwordJugglerException() :
IllegalStateException("Player cannot juggle swords")

UnskilledSwordJugglerException — 2TO HecTaHAapTHad omnbKa, o KOTOPOU
HY’KHO cO00INTbh, ecan swordsJuggling paBro null. Hukakast vactsh koja He
ornpejesieT, Korja KOHKPETHO BO30YKAaeTCsl UCKA0YeHe. ITO TOJbKO Balla
OTBETCTBEHHOCTb.

[Tosrb30BaTEIbCKIE UCKITIOUEHMS TTOJIE3HBI U 00eCTIeYnBaOT THOKOCTD. VIX MOKHO
HCIIOJIb30BATH HE TOJIBKO JIJIs BBIBO/IA TPOU3BOIBLHBIX COOOTIEH T, HO U JIJISI BBITIOJI-
HEHVIsI OTIepaIlnii B OTBET Ha WX MosiBJIeHne. TakKe OHM CTOCOOCTBYIOT YMEHBIIEHUTO
Ay6IMPOBAIST KOJIA, TAK KAK UCIIOJIB3YIOTCSI TOBTOPHO B TIPOEKTAX.

O6paboTka UCKIIoUYEeHU

VckoueHust 1eCTPYKTUBHBI, KAKUMHU U JOJIKHBI OBITh, — OHU TPEACTABJISAIOT
omboOUHOe COCTOsIHIE, KOTOpoe Hazo ucrpasuTh. Kotlin mmosBossier o6pabarbiBaTh
HUCKJIIOUEHU S, TOMECTUB KOJ[, B KOTOPOM OHU MOTYT BO3HUKHYTh, B OTIepaTop try/
catch. CuHTaKcuc try/catch Moxox Ha CUHHTaKcHC if/else. UTOOBI yBUIETD, KAk
paboraer try/catch, Bocrosbayemcst uM B SwordJuggler.kt 1J1st 3aIUThl OT OTTACHBIX
oTiepanuii.

JInctmHr 6.16. [lo6aBneHne onepatopa try/catch (SwordJuggler.kt)

fun main(args: Array<String>) {
var swordsJuggling: Int? = null
val isJugglingProficient = (1..3).shuffled().last() ==
if (isJugglingProficient) {
swordsJuggling = 2
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}

try {
proficiencyCheck(swordsJuggling)
swordsJuggling = swordsJuggling!!.plus(1)
} catch (e: Exception) {
println(e)
}

println("You juggle $swordsJuggling swords!")

fun proficiencyCheck(swordsJuggling: Int?) {
swordsJuggling ?: throw UnskilledSwordJugglerException()

class UnskilledSwordJugglerException() :
IllegalStateException("Player cannot juggle swords")

JlobGaBuB oneparop try/catch, Bbl OIPEIENNIN, YTO OYAET IPOUCXOAUTH, €CIIU
kakoe-To 3Hauenue He null, n uto — ecom null. B 6510ke try Bbl «IIbITAETECH» UCIIOJID-
30BaTh MepeMeHHy0. EC/In UCKIII0UeHre He MOSIBUTCSI, OTIEPATOP try BBITOJHHUTCS,
a omeparop catch HeT. JTA JIOTUKA BETBIECHU oo06Ha ycaoBuio if/else. B aTom
cJlydae Bbl IIbITaeTeCh 100aBUTB eIlle O/IIH Med K TeM, KOTOPbIMU YiKe KOHTJIUPYETe,
HCTIOJIb3YS omepaTop ! !..

B 6510%e catch BB OIIPEJIEJINIIN, YTO CJIyUUTCSI, €CJIM BbhIPpaKEHUE B 6s10Ke try BbI3OBET
uckJouenue. byiok catch npyuHUMaeT apryMeHT ¢ ONpe/ie/IeHHBIM TUTIOM UCKJIIoYe-
HUS, OT KOTOPOTO HYKHO 3aIIUTUTHCSA. B 9TOM ciiydyae Bbl liepexBaTbIBaeTe JToOBIe
UCKJIIOYeHW Thlla Exception.

Biiok catch MoKeT BKJITIOYATH JIOOYIO JIOTHKY, HO B HAIIIEM TIPUMEPE BCE MPOCTO.
B0k catch POCTO BBIBOAUT UMSI UCKJTIOYEHUSI.

BryTpu 610Ka try CTPOKH KOZIa BBIIOJHAIOTCS TI0CIE0BaTeIbHO. B 9TOM Ciyuae,
ecaii swordsJuggling MMeeT 3HaYeHue, oTarndHoe ot null, pyHKIms plus npubaBuT
1 K swordsJuggling 6e3 pobJieM, 1 B KOHCOJIU MOSIBUTCS COOOIIEHHE:

You juggle 3 swords!

Ecam BB HemocTaTOYHO CHOPOBUCTHI B KOHTJIMPOBAHUM, TepeMeHHas
swordsJuggling Gymer uMmerb 3HaueHue null u proficiencyCheck Bo30yauT
UnskilledSwordJugglerException. Ho Tak Kak MCKJIOYeHUE BO3SHUKHET BHYTPU
orepaTopa try/catch, mporpaMmma IpoaoJKUT paboTy ¥ BBIIOJHKAT OJIOK catch, OT-
MIPaBUB CJIEAYIONEe COOOIEHIE B KOHCOJIb:
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UnskilledSwordJugglerException: Player cannot juggle swords
You juggle null swords!

OG6paruTe BHUMaHKE, YTO B KOHCOJIM TOSIBUJIOCH U UMST HCKJIIOUEHMUSI, U CTPOKA You
juggle null swords!. DTO CyllecTBeHHAs AeTajlb, TaK KaK IIOCAEIHIS CTPOKA Bbi-
BOAMTCS II0CJIE BBIIOJAHEHUS GJ0Ka try/catch. HeobpaboTaHHoe UCKIIOUEHME
BBI30BET cOOM M OCTAHOBUT BhIMOJHEHKE TporpaMmbl. Ho Tak Kak Bbl 0OpaGorasim
UCKJII0YeHre OJIOKOM try/catch, BBIIOJHEHNE KOJAA TPOAOIKIAIOCH TaK, Kak OYyATO
OlacHasl OIepanus HUKOT/A 1 He BBIIOJIHAIACD.

3amycture SwordJuggler.kt HECKOJIBKO pa3, 4TOObI YBUIETH BCE MCXO/IBI.

MpoBepka ycnoBuu

Heosxuaantble 3Ha9€HNST MOTYT 3aCTABUTH ITPOTPAMMY BeCTH ce0sT HEIPEICKA3yeMo.
Bawm npusieTcs moTpaTiTh MHOTO BpEMEHH, TPOBEPSS I0CTOBEPHOCTD BXO/IHBIX 3HAUE-
HUIT, 4TOOBI yOEIUTHCS, 4TO Bl paboTaeTe ¢ 3a/[yMaHHbIMI 3HaueHusiMu. HekoTopbie
UCTOYHUKH MCKJIIOYEHUI TPUBHMAIBHBI, HAIPUMED HeoKuaaHHble 3HaveHus null.
B cranpaprHoit 6ubanorexe Kotlin ects mapa yao6HbIX GYHKINH, YIIPOIIAIONIX
[IPOBEPKY U OTJIAJKY BXOAHBIX MaHHBIX. OHU TTO3BOJISIOT BO3OYIUTH UCKIIOUYEHIE
C TIPOM3BOJIBHBIM COOOIIEHNEM.

ITH GYHKIINHT HA3BIBAIOTCS QYHKUUSIMU NPOBEPKU YCJIOBULL, TIOTOMY UTO TIO3BOJISTIOT
0OBSBUTD YCJIOBUS, KOTOPBIE JOJIKHBI OBITH COOJIIOEHBI 10 BHITIOJTHEHUS KOJA.

Hampuwmep, B 2T0il raBe BB yBUEJU HECKOJHKO BAPUAHTOB 3AMUTHI OT
NullPointerException U ApPyrux uckaodeHuil. ITocoeqnuil BapuantT — ato uc-
MoJib30BaHue (DYHKIIMU TTPOBEPKU YCJIOBUIA, TaKOI Kak checkNotNull, KoTopas
nposepsier snadenue Ha null u Bosspamaer ero, ecam ono ne pasno null, a nna-
ye BOo30yskaaeT I1legalStateException. [TonpoOyiiTe 3aMeHUTh BO30OYKIEHUE
UnskilledSwordJugglerException BbI30BOM (DYHKITUU TIPOBEPKU YCIOBHII.

JIncTuHr 6.17. Vicnonb3oBaHue dyHKUMM nNpoBepku ycrnosumin (SwordJuggler.kt)
fun main(args: Array<String>) {
var swordsJuggling: Int? = null
val isJugglingProficient = (1..3).shuffled().last() == 3
if (isJugglingProficient) {
swordsJuggling = 2
}

try {
proficiencyCheck(swordsJuggling)

swordsJuggling = swordsJuggling!!.plus(1)
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} catch (e: Exception) {
println(e)

println("You juggle $swordsJuggling swords!")

fun proficiencyCheck(swordsJuggling: Int?) {

checkNotNull(swordsJuggling, { "Player cannot juggle swords" })

class UnskilledSwordJugglerException() :
IllegalStateException("Player cannot juggle swords")

checkNotNull mpoBepsieT paBeHCTBO swordsJuggling sHauenuio null mocie
ornpejeieHHoi Touku B Kojie. Eciin checkNotNull mosryuut null, ona Bo36yaut
IllegalStateException, coo6maﬂ O HEJOIIYCTUMOCTH TEKYIIEro COCTOSAHMSI.
checkNotNull MpUHUMAET /[Ba apTyMEHTA: TIEPBBIN — 3HAYEHWE /IJId TPOBEPKHU Ha
null, BTopoii — coobuienune 06 omubKe, KOTOPOE HAJO BHIBECTU B KOHCOJIb, €CJIN
3Ha4YeHNe, IPUHATOE Ha TPOBEPKY, oKasaaoch null.

DyHKIMK TPOBEPKH YCJIOBUI — XOPOIINH c11ocod MPOBEPUTH TPEOOBAHMS, TIPEKIIE
4yeM BBINOJHATH KoA. OHU ropasio MOHATHee, Y4eM PYyIHOe BO30Y KIeHUE UCKIT0Ye-
HUIA, HOTOMY 4TO IIPOBEPSIEMOE YCIOBUE MOKHO BUIETh B MMeHH (hyHKIUU. B aTOM
cjlydae KOHEYHBIN pe3yJsibraT He MeHsieTcs:: anbo swordsJuggling Oy/er uMmeTrh
3Hauenue, oranunoe ot null, 1mb6o B KoHCOMM MOABUTCA cooblenue oo omubKe,
HO uc1toab30BaHne checkNotNull TO3BOJIAET ITOTYYUTH 6oJiee SICHBIN KOJI, YeM BO3-
Oyskaenne UnskilledSwordJugglerException BpydHYIO.

B crangaprroii 6ubanorexe Kotlin ects marh (GyHKIMNA TPOBEPKU YCIOBUIA; 9TO
pasHooGpasue OTINYAET UX OT IPYTUX BapuanToB nipoBepku Ha null. [Tt hyHKIMiI
[IPOBEPKH YCJIOBU repedncierbl B Tabir. 6.1.

require (Tpebyercst) BechbMa T10Jie3Hast poBepka. DyHKIMU MOTYT HCIIOJIb30BaTh
require, 4TOObI ONMPE/ETUTh PAHUYHbIE 3HAUEHUS /IS TIePeIaBAeMbIX UM apry-
MeHTOB. [TocMoTprTe Ha (DYHKIUIO, UCIIOJIB3YIOIIYO require, YTOOBI SIBHO 33/1aTh
TpebOBaHUs K apaMeTpy swordsJuggling:

fun juggleSwords(swordsJuggling: Int) {
require(swordsJuggling >= 3, { "Juggle at least 3 swords to be exciting." })
// XoHrnupoBaTb
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Ta6bnuua 6.1. OyHKUMK C NpeaBapuUTENbHbIMU YCI0BUSIMU

DyHKUMA OnucaHue

checkNotNull Bosb6y:xnaer IllegalStateException, ecaim apryment null. B mporusroM
cJlyyae BO3BpAIIaeT 0JyYeHHOE 3HAYeHHe

require Bosoy:xnaer Illegal ArgumentException, eciint yesioBue He BBITOTHSIETCST

requireNotNull | BosOysxuaer Illegal ArgumentException, ecsin apryment null. B nporus-
HOM CJTyuae BO3BpAIaeT MoIyIYeHHOE 3HAaUEH e

error Bos6y:knaer Illegal ArgumentException ¢ ykasaHHbIM COOOIIEHUEM, €CIIH
apryment null. B ipoTuBHOM ciiyuae BO3BpalaeT moiyyeHHoe 3HaueH1e

assert Bos0yskaaer AssertionError, eciin ycioBue He BBIIOJHSAETCS U Ha 9Talle
KOMITUJISITINH YCTAHOBJIEH (hJ1ar, pa3penaoiinii IPOBEPKY YTBEPKIACHIH
BO BpeMs BBITTOJTHEHUS?

@ TIpoBepka yTBepsKIeHUil B 3TOI KHUTre He paccMarpuBaetcst. [Jist moryueHust moapooHoii nH-
dopmariu cM. kotlinlang.org/api/latest/jvm/stdlib/kotlin/assert.html niu docs.oracle.com/cd/E19683-
01/806-7930/assert-4/index.html.

Y106bl YCTPOUTH HACTOSIIIEE IIOY, UTPOK AO0JKEH KOHIJIUPOBATH XOTS ObI TPEMst
Medamu. Vcnosib3ys require B Havyaie 00bsaBIeHUs (DYHKIIMU, MBI YETKO J[aeM I10-
HSATD 9TO JII0OOMY, KTO IOKEJIaeT BhI3BaTh juggleSwords.

Null: yTOo B HEM xopowiero?

Ira rnaBa sanumaet antu-null mosunmio. Mel mokasasim, 4To 9Ta MO3UIIKU XOPOIIa,
HO B JJUKOM MHUpe IIPOrpaMMHON WHKEHEPUH [IPeICcTaBIeHne HeCyIeCTBYIOIETO
cocTogHUA ¢ momotibio null — o6bryHOE e710.

[Touemy? Null wacro rcrosp3yercst B Java u B TI0JIOOHBIX €My sI3bIKaX KaK HAYaIbHOE
3HaueHue nepeMeHHoi. Hanpumep, Bo3bMeM TIepeMEeHHYIO [Jist XpaHEHUsT UMEHU
uesioBeka. EcTb pacripocTpaHeHHbIe MMEHa JToieil, HO HeT UMEHH, TIPUCBAaNBAEMOTO
no ymoruanuio. Null yacto ucnosb3yercst Kak HauaJbHOE 3HAUEHUE TIEPEMEHHOI,
KOTOpast He UMeeT eCTECTBEHHOTO 3HaYeHust. BoJiee Toro, BO MHOTHX SI3bIKaX MOYKHO
0OBSIBUTD MEPEMEHHYIO 6e3 Ha4aJIbHOTO 3HAYEHHUST, U TOT/Ia OHA TOJIYYUT 3HaYEHIe
1o ymosrganuio null.

IroT moaxo A npucsauBanus null MoxkeT npusectu K NullPointerException, 4TO
pacupocTpaHeHo B Apyrux ssbikax. OauH us myreil oo6xoxa null — ato Gosee
BHMMATEJbHOE OTHONICHNME K HAYaJbHBIM 3HAUCHUAM. He Kakblii TUIT mMeeT
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eCTeCTBEHHOE HAUaJIbHOE 3HAYEHE, HO [I/Is1 CTPOKHU String TAKOE 3HAUEHUE eCTh —
mycras crpoka. [lycras cTpoka TOBOPUT HaM TO e, uTo 1 null: 3HaueHue eme He
CO31aHo. 3Ha‘-II/IT, HEMHUIMAJIU3WUPOBAHHOE COCTOAHNE MOJKHO IIpEeACTaBUTDb 663
mpoBepok Ha null.

K sHauenustm null MOJKHO MOA0¥TH ¢ APYTON CTOPOHBI — NPUHATH U UCIIOJIb30BaTh
npuemMbl B 3TOH riaBe. HeBakHO, MOJIb3yeTeCh BbI VIS 3alMTHI OIIePaTopoM Oe3-
OMACHOTO BBI30BA UJIN OIIEPATOPOM ? :, TpaBIIbHast 0OpaboTka 3nauenust null — we-
o6xoarMoe ycsoBue Jist paspabotunka Kotlin.

Nullness — orcyTcrBre 3HaueHUsT — 3TO (PeHOMEH U3 PeaibHOTO MUPA. YMETD BbI-
paxath oTcytcTBue 3HaueHus B Kotlin ouens Baxkro. Eciiit BbI HCIIOIb3yeTE TAKYIO
BO3MOKHOCTD B CBOEM KOJI€ MJIN BBI3BIBAETE YYKOHU KO/, KOTOPBHIH MOXKET BEpHYThH
null, To gemaiite aTO € yMOM.

B aroii rmase Bbr y3uanu, kak Kotlin cripasisiercst ¢ mpobiieMaMu, CBSI3aHHBIME CO
srayeHreM null. Ber yBuzesnu, uto tuibl ¢ moageps;kkoit null Hazo 0ObSIBISATH IBHO,
HOTOMY 4YTO 0 yMoJdaHuio 3HadeHure null He moanepskuBaercs. A Koraa aTo BO3-
MOKHO, CTOUT OT/IaBaTh MIPEIIOYTEHIE TUITaM, He mojiiepskuBaionium null, moromy
YTO TaK¥e 3HAYEeHUST TIOMOTA0T KOMITUJISITOPY MTPEAOTBPAIIATh ONTHOKH.

Bbiu pacecMoTpeHsl preMbl 0e30MacHON PaboThI ¢ TUIIAMU, TOAEP/KUBAIOIIINMI
null, korma 6e3 HUX He 06OITHCH, — ¢ UCTIOIB30BAHUEM OllepaTOpa GEe30TacHOTO
BBI30Ba, ONEPATOpa ?: WU HEMOCPEACTBEHHO MPpoBepsist paBeHcTBO ¢ null. Boua
paccMoTpeHa GyHKIUS let 1 crocob ee MCIOIb30BaHUsI B COYETaHUU C Ofle-
paropom 6e30IIaCHOTO BBI30BA /sl BHIYMCJICHUS BbIPAKEHUIN € IepEeMEHHbBIMH,
criocoOGHBIMU TTpUHUMaTh 3HayeHue null. Hakoxelr, BbI TO3HAKOMUJIMCH C UC-
KJIIOUEHUSIMHE, Y3HAIM KaK X 00pabaThiBaTh € MOMOIIBIO try/catch, a TakKe Kak
OIPEIEJISATD YCJIOBHS C IEJIbIO IlepeXBaTa UCKIIOYUTETbHBIX COCTOSTHUI paHbIIle,
4eM OHM BBI3OBYT COOM.

B caenytoneii riase Bl Hayurtech paboTath co ctpokamu B siabike Kotlin u mpo-
noskuTe pabory Haz TaBepHoil B NyetHack.

Ans no6onbITHbIX: NpoBepsieMble
M HenpoBepsieMble UCKJTIUYEHUS

B Kotlin Bce uckmouenus nenposepsiemvie. ITo 3HaunT, uto komnuaatop Kotlin ne
3aCTaBJISIET 3AITUXUBATH BECH KOJI, KOTOPBIN MOJKET BbI3BAaTh UCKJIIOUEHNsI, B OTIepa-
TOp try/catch.
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CpaBnuTe, HaIIpUMep, ¢ Java, KOTOPbIi CMEIINBaeT KOKTENHJIb U3 IIPOBEPSEMbIX
1 HEIIPOBEPSIEMBIX TUIIOB HCKJII0YeHHH. B ciryyae ¢ mpoBepsieMbIMU UCKIIOUECHUSIMI
KOMITHJISITOP TTPOBEPSIET, €CTh JIN 3aIUTa OT UCKIIOUeHusT, Tpebysi 100aBUTDH B TIPO-
rpamMmy try/catch.

IT0 3BYUnT pasymro. Ho Ha pakTHKe Mest IPOBEPSIeMbIX UCKIIOUYEH I He TIOKa3bl-
BaeT cebs1 Tak XOPOIIIo, KaK 3ayMaJii ee cozuaTes. JacTo mposepseMbie HCKI0Ye-
HUS BBISIBJISTIOTCST (KOMITUJISATOP TpebyeT 0OpaboTaTh MpoBepsieMble MCKIIOUEHS )
1 3aTeM IPOCTO UTHOPUPYIOTCH, JUIIb OBl IPOrpaMMa CKOMIMIMPOBANACh. ITOT
IPOIIECC <ITOTJIONIEHNS UCKIIOUEHNST» IeJIaeT IPOrPaMMy OdeHb CJI0KHON B OTJIa/IKe,
[IOTOMY YTO CKPbIBAET HH(MOPMAIIMIO O TOM, YTO YTO-TO MOIILIO HE TaK ¢ CAMOT0 Ha-
yasia. B GOJIbIIMHCTBE CilyyaeB HTHOPUPOBaHKE MPOOIEMbI BO BPeMsi KOMITUJISIINN
no06aBJisteT OmnOOK BO BPeMs BbIIIOJIHEHUSL.

Hemnposepsiemble NCKIIOYEH TTOOEANIN B COBPEMEHHBIX A3bIKAaX IIPOrPaMMUPOBa-
HMSL, TIOTOMY YTO OIIBIT IIOKA3aJl, YTO POBEPSeMble NCKIIOYEHNS BEAYT K OOJIbIINM
pobJieMaMm, 4eM Te, KOTOPbIE OHU MOTYT PENTHT: 1yOJInpOBaHUE KOJIA, CJIOKHAS JJIST
[TOHUMAHMS JIOTUKA U [TOTJIOIIEHHbIE NCKIIOUeHNS Oe3 JaHHbBIX 06 omuOkKe.

Ansa nobonbITHbLIX: Kak obecneunBaeTcs
noaaepxxka null?

Kotlin umeer crporue npasuia B oTHomeHuu null mo cpaBHEHUIO ¢ APYTUME SI3bIKA-
M, TAKUMH KaK Java. DTo HCKII0YNTENbHO ocobentocTh Kotlin, Ho gaBaiite mocmo-
TPUM, KaK pea30BaHbl 9TU MTPaBUJIa. aluiaioT iu npasusa si3bika Kotlin, koraa
BbI B3aUMO/IEICTBY€ETE C MEHEe CTPOTMMU SI3bIKAMU, TAKMMHU Kak Java? BeromuuTe
byukiuio printPlayerStatus u3 riasbl 4:

fun printPlayerStatus(auraColor: String,
isBlessed: Boolean,
name: String,
healthStatus: String) {

printPlayerStatus npuHuMaet mapamerpbi ¢ TuiamMu Kotlin String u Boolean.

B Kotlin curnarypa dyHkium odeBr/Ha — apryMeHTbI auraColor, name, healthStatus
JIOJIKHBI IMETh THUTI String, 6e3 moxmepskku null, a apryment isBlessed mosken
UMeTh THUII Boolean, Toxke He nojgepxusaomuii null. Oxxako B Java geicTByIoT
uHble npasuiia s pabotsl ¢ null, B Java String Briosine moxet 6b1Th null.



142 naea 6. Null-6e30nacHOCTb U UCKIOYEHUS

Kax Kotlin mogzepsxusaer null-6e3omnacuoe okpyskenne? OTBET Ha 3TOT BOMPOC
noTpebyeT NOrpy KeHus: B CKOMITUJIMPOBAHHbI GaiiT-Ko/ Java:

public static final void printPlayerStatus(@NotNull String auraColor,
boolean isBlessed,

@NotNull String name,

@NotNull String healthStatus) {
Intrinsics.checkParameterIsNotNull(auraColor, “"auraColor");
Intrinsics.checkParameterIsNotNull(name, "name");
Intrinsics.checkParameterIsNotNull(healthStatus, "healthStatus");

Ectb 1Ba MexaHu3Ma, TapaHTHPYIOIIUX, YTO B MapaMeTpbl 6e3 noaaepskku null we
HOJIYYUTCS TepeiaTh apryMeHThl co 3HadeHneM null. Bo-mepsbix, o6parure BHE-
MaHue Ha aHHOTAIUU @NonNull PSIZIOM C KasK/IbIM TTapaMeTPOM He TIPOCTOTO THIIa
B printPlayerStatus. T aHHOTAIIUH CJIyKaT CUTHAJIOM JIJIsI KO/IQ, BBI3BIBAIOIIETO
9TOT Java-MeTo/I, YTO aHHOTHPOBAaHHbIE TapaMeTPhI He TIPUHUMAIOT 3HayeHue null.
isBlessed He TpeOyeT aHHOTAI[MK @NotNull, Tak Kak B Java OyJieBbl 3HAYEHUST MTPe/l-
CTaBJICHBI TIPOCTHIM THITOM ¥ KaK TaKOBbIE HE MOTYT UMeTh 3HayeHue null.

AnHOTaIMM @NotNull MOKHO YBHU/IETh BO MHOTHX Java-IIPOeKTax, HO OHI 0COOEHHO
OJIE3HBI JIJIS TeX, KTO BbI3biBaeT MeTo/bl Java us Kotlin, motomy uto koMmiuisitop
TIOCJIEZTHETO UCTIOJIb3YET UX , YTOOBI OIPE/ICUTD, ITOJIJICPKUBALT JIX ITApAMETP METO/A
Javasnauenue null. Bet yauaere 6ospiie mpo coBmectiumocts Kotlin ¢ Java B riiase 20.

Kommunsgrop Kotlin menaer eme ogun mmar, 4ToObl TapaHTHPOBATh, 4TO auraColor,
name, healthStatus He mosyyar 3HadeHue null: o ucmonb3yer MeTo/ Intrinsics.
checkParameterIsNotNull. ITOT MeTO/] BBI3BIBAETCS JIJIsI KasKIOTO ITapameTpa, He
noaaep:kuBatoriero null, u Bo3Oysxkaaer nckaouerre I1legalArgumentException,
eCJIM TOMBITaThCS MepejaTh B apryMmenTe sHadenue null.

ITpore roBops, obast hyHkIwmst, 00bsiBernast B Kotlin, 6yaer urpars 1o npaBuiam
Kotlin B orHomennu null, gaske nocse tpancasuuu B Java-kox aust JVM.

Nrak, Kotlin o6ecrieunBaeT aBoitHy10 3ammty oT NullPointerException Bammx (hyHK-
LU, KOTOPbIe UMEIOT IIapaMeTphl ¢ ThiaMu 6e3 noaaep:xku null, naxe xorga geo
JIOXOMIUT JI0 COBMECTHOI PabOTBI C SI3bIKAME, MEHee CTPOTUME B OTHOImeHuu null.



CTpoku

B IMporpaMMMrpOBaHNN TEKCTOBbBIE /IaHHbBIE TIPE/CTABJIAIOTCA CTPOKAMU — YIIOPAA-
JOYECHHbBIMU I10CJI€0BAaTEJIbHOCTAMMU CHMMBOJIOB. Boi YK€ NCIOJIb30BaJIM CTPOKKN

B SimVillage:
"Welcome to Simvillage, Mayor! (copyright 2018)"

B 570i1 r71aBe BbI y3HaeTe, 4TO ellie MOKHO JIeJIaTh CO CTPOKAMHU, UCIIOJIb3Yst Habop
byHKIUI s TATA String u3 cranaaptHoil oubanoreku Kotlin. B mporecce Bbi
moaudunmpyere taepry NyetHack, paspenmus moceruressiv 3akasbiBarh OJ101a
U HATIUTKK U3 MEHI0. DTO BasKHO JIJIst JII0O0# TaBEPHBL.

U3BneyeHne NOACTPOKHU

Yro0bl pa3perinuTh MOCETUTEIISIM JIEJIaTh 3aKa3bl, MbI PACCMOTPUM J[Ba CIIOcO0a 13-
BJIEYEHUS OJHOU CTPOKU U3 IPYTOU: substring 11 split.

substring

Bariie niepBoe 3ajanue: HanucaTh (PYHKIIUIO, KOTOPast O3BOJISIET UTPOKY CJIEJIATh
3aka3 4yepes TpakTupiinka. Orkpoiire Tavern.kt B mpoekre NyetHack u mobasbre
MepeMeHHyIo JIJisl Ha3BaHUsl TaBEPHBI, a Tak:Ke (DyHKINIO placeOrder.

BHyTpu placeOrder ucriosib3yiite (GyHKIMY /71 String index0Of 1 substring, 4T0OBI
U3BJI€Yb MMST TPAKTUPIIMKA U3 CTPOKK TAVERN_NAME 1 BoiBecTH ee. (Mbl ogpo6HO
pasbepem (GyHKIMIO placeOrder TOC/E TOTrO, Kak jgonuiieM Koz.) Takxe ybepure
CTapbIii KOJI OTIPe/iesIeHNsT Ha3BAHWs HAITUTKA U3 MIPOIILJIOTo yripaskueHust. B taBep-
He OyyT He TosbKo HanuTKu. /la 1 k Tomy ke Buttered Ale yske naBHo BHe 3aKoHa
B KOPOJIEBCTRE.
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JinctuHr 7.1. M3BneyeHne nmenn tpaktupumka (Tavern.kt)
const val TAVERN_NAME = "Taernyl's Folly"

fun main(args: Array<String>) {

var—beverage =readktine()

placeOrder()

}

private fun placeOrder() {
val indexOfApostrophe = TAVERN_NAME.indexOf('\'")
val tavernMaster = TAVERN_NAME.substring(@ until indexOfApostrophe)
println("Madrigal speaks with $tavernMaster about their order.")

3amycTute Tavern.kt. Ber yBuanTe BbIBOA: Madrigal speaks with Taernyl about
their order.

Hasaiite moapo6HO paszbepem, Kak placeOrder M3BJIEKAET NMsI TPAKTHPIIINKA M3 Ha-
3BaHNA TaBEPHDI.

Chauasia BbI3oBeM (DYHKITHIO index0f, 4TOObI MOJYYHUTh UHOEeKC TIEPBOTO allocTPoha
B CTPOKE:

val indexOfFirstApostrophe = TAVERN_NAME.indexOf('\"'")

WHunexe — aT0 11e510€ 91cio, COOTBETCTBYIOIIEE TIO3UIUH CUMBOJIA B cTPOKe. [lepBbiii
cuMBoJ uMeeT unaekce 0. Bropoil cumBon umeeT uazaexc 1, caenyomuit — 2 u T. 1.

Tun Char, 3Ha4eHUsI KOTOPOTO OIPEAEJISIOTCS B OJMHOYHBIX KaBbIUKaX, OTOXK/AECT-
BJISIET OT/I€JIbHBIE CUMBOJIBI B CTPOKe. IlepenaBasi Char B indexOf, Mbl co0OIaeM
(byHKIIMM, YTO OHA /[OJKHA HAWTY ITEPBbII 9K3eMILISIP Char v BEPHYTb €r0 UH/IEKC.
Mpsr1 mepezianu B index0Of apryMeHT '\ ' ', T0O3TOMY indexOf 6yaeT CKaHNPOBATb CTPOKY,
MOKa He Hal/IeT TaKkoe JKe 3Ha4eHwue, a 3aTeM BepHeT WH/IEKC arocTpoda.

3aueM HyKeH \ B aprymeHTte? Amoctpod — 3TO Takke M OJMHOYHAS KAaBBIUKA.
Ecan nanmcatp ''', TO KOMIIMSTOP MOCYUTAET allocTpod B cepeirnHe OIMHOUYHON
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KaBBIUKOM, 3aKPBIBAIOIIEN OTpejieienne mycToro cumBosa. Hamo ckasath Komim-
JIATOPY O TOM, YTO Mbl UM€EM B BU/1y CUMBOJI aHOCTpO(i)a, " JIAA 3TOTO UCITI0JIb3YEM
IKPAHUPYIOUWSULL CUMBO \, KOTOPBIII OTMEHSIET CIIEIMabHOE 3HAYeHEe HEKOTOPhIX
CHIMBOJIOB JIJIST KOMITHJISITOPA.

B ta6u1. 7.1 nepeuncienbl skpanuposarnvie nociedosamenviocmu (COCTOSIINE U3 \
Y CUMBOJIA, KOTOPBIN HAZI0 9KPAHUPOBATH) U X 3HAUEHUE JIJIsT KOMITUISATOPA.

Ta6nuua 7.1. Ynpasnsiowme nocneaoBaTenbHOCTH

Ynpasnsiouwme 3HaveHmne
nocnefoBaTesibHOCTU
\t CumBout Tabyistiu
\b Cumsou 3a60s (backspace)
\n CuUMBOJI TIepeBO/Ia CTPOKU
\r CuMBOJI BO3BpaTa KapeTKu
\" CuMBOJI IBOMHO#T KaBbIYKY
\' CUMBOJI OIMTHOYHON KaBBIYKI
\$ CuMBOJI 1oJ11apa
\u Cumsoun IOumKOM2

Kaxk TospKko BBI MOMYYNIN UHAEKC MEPBOTO anocTpoda B CTpoKe, MOKHO BBI3BATh
substring, KOTOpasg BePHET HOBYIO CTPOKY U3 CYIIECTBYIOINIEN 10 3aJaHHBIM Tapa-
MeTpaM:

val tavernMaster = TAVERN_NAME.substring(® until indexOfFirstApostrophe)

substring npuHuMaeT IntRange (THIIL, TPEICTABISIONIUI AMATIA30H 11EJIOUNCICHHBIX
3HAYEHUI ), KOTOPBIN OTIpeiesideT UHAEKCH U3BIECKAEeMbIX CUMBOJIOB ( BCIOMHUTE,
4TO until cO3/1aeT UHTEPBAJ, UCKIIOUAIONIMN YKa3aHHYIO BEPXHIOIO IPAHUILY ).
B pesyJibrate mepeMeHHO# tavernMaster Gy/eT MPUCBOEHA CTPOKA, BKIIOUYATOIIAS
CUMBOJIBI OT Havyaja CTPOKM TAVERN_NAME 710 TIepBOTO arocTpoda, APyTUMH CJI0-
BamMu, "Taernyl".

HaxkoHert, BbI HCIIOTB30BAIIH TAOJIOHHYTO CTPOKY (KaK B TJ1aBe 3), 4TOOBI HHTEPIIO-
JIMPOBATh IIepPEMEHHYIO tavernMaster B BbIBOJIE, 100aBUB 1IpeduKC $:

println("Madrigal speaks with $tavernMaster about their order.")
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split

Metto TaBepHbI Gy/IeT TPECTABIEHO CTPOKOIA, B KOTOPOU Yepe3 3alsATYIO epedric-
JIAIOTCA: BUJ HAIIMTKA, Ha3BaHwue, 1ieHa (B MoHeTax ). Hampuwmep:

shandy,Dragon's Breath,5.91

Baue ciienyroniee 3aganue — 106aBUTh B (QYHKIHIO placeOrder BO3MOKHOCTb ITPH-
HUMATh JITaHHbI€ N3 MEHIO TaBEPHbI 1 BBIBOAWUTH Ha3BaHUeE, TUII U IIEHY HAIIUTKA,
3aKazaHHOrO nocerutesaeM. Viamenure oObsiBiieHe placeOrder, 100aBUB TIPHEM
JIAHHBIX, ¥ [IepejlaiiTe eil JaHHble 13 MEHIO B TOUKe BbI30Ba placeOrder.

(O6paTuTe BHUMaHUE, YTO C HTOIO MOMEHTA MbI [lepecTaHeM 3a4epKUBaTh U CHOBA
BBOJIUTD CTPOKH € U3MEHEHUSIMH, a TPOCTO OyIeM BHOCUTD U3MEHEHMS B CYIIECTBY -
IONUH KOJIL.)

JInctmur 7.2. MNepepaya nHdopmauum o TaBepHe B placeOrder (Tavern.kt)
const val TAVERN_NAME = "Taernyl's Folly"

fun main(args: Array<String>) {
placeOrder("shandy,Dragon's Breath,5.91")

private fun placeOrder(menuData: String) {
val indexOfApostrophe = TAVERN_NAME.indexOf('\"'")
val tavernMaster = TAVERN_NAME.substring(@ until indexOfApostrophe)
println("Madrigal speaks with $tavernMaster about their order.")

Jlanee, 1151 U3BJIEYEHUS OTAENbHBIX KOMIIOHEHTOB MEHIO BOCIIOJIb3yeMcs (DyHKIIEit
split, KoTopas pazbuBaeT CTPOKY Ha MOACTPOKHU 110 3aJaHHOMY pasaeaunTteso. [lo-
Gasbre split B placeOrder.

JinctmHr 7.3. PazgeneHne aaHHbIX MeHto (Tavern.kt)

private fun placeOrder(menuData: String) {
val indexOfApostrophe = TAVERN_NAME.indexOf('\"'")
val tavernMaster = TAVERN_NAME.substring(@ until indexOfApostrophe)
println("Madrigal speaks with $tavernMaster about their order.")

val data = menuData.split(',")
val type = data[@]
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val name = data[1]

val price = data[2]

val message = "Madrigal buys a $name ($type) for $price.”
println(message)

split MPUHKMMAET CUMBOJI-PA3/eNTENb U BO3BPAIAET CIIMCOK TOACTPOK Oe3 pas-
pesmresist. (CIIUCKK, ¢ KOTOPBIME MbI TIO3HAKOMUMCS B TviaBe 10, XpaHsT mocjieqosa-
TEJILHOCTH 3JIEMEHTOB.) B Harem cirydae split BO3BpaIaeT CIICOK CTPOK B TIOPSIIKE
UX CJIeJIOBaHMs B OPUTUHAIBHON CTPOKeE. BbI HCTIO/Ib3yeTe HHIEKCHI B KBAJPATHBIX
cKOOKax, Ha3bIBaEMbIE ONEPAMOPOM UHOCKCUPOBAHH020 0CMYNA, 4TOOBI N3BJIEYD
[IEPBYIO, BTOPYIO U TPETHIO CTPOKHU M3 CIIUCKA ¥ MPUCBOUTD MX IEPEMEHHBIM type,
name 1 price.

Hakowerl, Kak 1 paHblIiie, BbI BKJIIOYAa€Te CTPOKU B COOOIIEHNE, UCTIONB3YST HHTEP-
MOJISAIINIO CTPOK.

3amyctuTe Tavern.kt. Bel yBuanTe 3aKa3, BKIIOYAIOMIME HATTUTOK, €70 THII 1 TIE€HY.

Madrigal speaks with Taernyl about their order.
Madrigal buys a Dragon's Breath (shandy) for 5.91.

Tak kak split Bo3BpalllaeT CIUCOK, JIJIsi Hee MOJIEP/KUBAETCS YIIPOIEHHbIN CIH-
TAKCHUC, KOTOPBIN Ha3bIBaeTCst decmpykmypusayueri. JlecTpyKTypusarust — 9To
BO3MOKHOCTH OOBSIBUTD U MHUIIUATN3UPOBATH CPA3y HECKOJIBKO MTEPEMEHHBIX. 3a-
MEHWTE OT/IeTbHBIE OTIepaIliy TPUCBANBAHN B placeOrder, MICTIOTh30BaB CHHTAKCHC
NEeCTPYKTYPU3AIUN.

JInctuHr 7.4. [leCTpyKTypu3aums AaHHbIX U3 MeHto (Tavern.kt)

private fun placeOrder(menuData: String) {
val indexOfApostrophe = TAVERN_NAME.indexOf('\"'")
val tavernMaster = TAVERN_NAME.substring(® until indexOfApostrophe)
println("Madrigal speaks with $tavernMaster about their order.™)

val (type, name, price) = menuData.split(',')
val message = "Madrigal buys a $name ($type) for $price.”
println(message)
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JlecTpyKTypu3aIus 4acTo MOMOTaeT YIIPOCTUTD TPUCBANBAHME 3HAUEHUH CPa3y He-
CKOJIBKUM TIepeMeHHbBIM. B 11060M cirydae, Korjia pesyJibraT — 3TO CIHCOK, MOKHO
HCIIOTh30BATh CUHTAKCHUC IeCTPYKTypusanun. Kpome criuckos (THUII List), 1ecTpyK-
TypupYyIoIee TpUcBaNBaHME MTOIEP;KUBAETCS TaKKe /7T ACCOITNATUBHBIX MACCUBOB
(Tur Map) 1 ap (THII Pair) (KOTOpbIe TOAPOOHO paccMaTpuBaioTest B riiase 11) u st
KJIACCOB JIAHHBIX.

3amycrure Tavern.kt erite pa3. Pe3yibraTol 10KHBI OBITH TAKIMU JKe.

PaboTa co cTpokaMm

Tor, k10 1beT Dragon's Breath, He To/1bKO HacIaK 1aeTCS BOCXUTHTETbHBIM BKYCOM,
HO Takyke oOpeTaeT 0coOble HaBBIKK TPOrPAMMIPOBAHUS 1 CIIOCOOHOCTH IIOHUMATh
U TOBOPHTH Ha JpakoHbeM st3bike (DragonSpeak), mpeBHeM Hapednu, OX0KeM Ha
1337Sp34k.

Hanpuwmep:

A word of advice: Don't drink the Dragon's Breath

TIepeBoAUTCA Ha [[paKOHI/Ifl A3BIK KaK

A word of 4dvlc3: Don't drink th3 Dr4gén's Br34th

Tun String BKI0YaeT B ceOst GyHKIMU AT MAHUITYIMPOBAHUS 3HAYEHUSIME CTPOK.
Yro6bl 100aBUTH TIEPEBOAUYMK Ha ApakoHuiil si3bik B NyetHack, Bocriosibsyiitech
(byHKIHeil replace, KOTOPast, KaK MOKHO TIOHSITh U3 €€ UMEHH, 3AMEHSIET CMBOJIbI
110 33/IaHHBIM TIPaBHUJIAM. replace IPUHIMAET PETYJISIPHOE BhIpakeHwMe (MoapodHee
0 HUX MBI PACCKaKeM 4yTh HUJKE), OTPEIEISIONiee CUMBOJIBI JIJIST 3aMEHBI, 1 BbI-
3bIBAET AaHOHUMHYIO (DYHKIINIO, OOBSABIEHHYIO BaMK, KOTOPast OIPe/Ie/IsieT, KaKue
CHMBOJIbI YeM 3aMEHUTb.

JloGasyre HOBYIO (DYHKITUIO ¢ IMeHEM toDragonSpeak, KOTOopas MpUHUMAET (ppasy
1 BO3BpaIlaeT ee Ha J[paKoHbeM s3bike. Takke 100aBBTE camy dpasy B printOrder
U BBI3OBUTE toDragonSpeak C HeEll.

JInctuur 7.5. O6basnenne dyHkummn toDragonSpeak (Tavern.kt)
const val TAVERN_NAME = "Taernyl's Folly"

fun main(args: Array<String>) {
placeOrder("shandy,Dragon's Breath,5.91")
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private fun toDragonSpeak(phrase: String) =
phrase.replace(Regex("[aeiou]")) {
when (it.value) {

"at o> "4"
me" o> 3"
"it ooy M1t
"o" -> "@"
Ilull _> "I_I"

else -> it.value

private fun placeOrder(menuData: String) {
println(message)

val phrase = "Ah, delicious $name!"
println("Madrigal exclaims: ${toDragonSpeak(phrase)}")

3anycture Tavern.kt. B aTOT pas Bbl 3aMeTHTE, 4TO peyb repost Iprodpesia ApaKoHui
AKIIEHT:

Madrigal speaks with Taernyl about their order.
Madrigal buys a Dragon's breath (shandy) for 5.91
Madrigal exclaims: Ah, d311c1@|_|s Dr4gen's Br34th!

B aToM mipuMepe BbI HCIOJIb30BAIM BO3MOKHOCTH, JOCTYITHBIE st String, YT0OBI
CTeHepupoBaTh hpa3y Ha IPAKOHBEM S3bIKE.

Bepcus pynkium replace, KOTOPYIO Bbl UCIOJIb30BAJIU, TPUHUMAET JBA aPTYMEHTA.
[IepBoIii apryMeHT — 9TO pezyaspHoe 8vipadlcene, KOTOPOoe OTIpeessieT, KaKie CUM-
BOJIBI BBl XOTUTE 3aMEHUTh. Pery/isipHoe BbIpaskeHue, WU regex, 3a1aeT mabIoH 11t
MOVMCKA HY;KHBIX CAMBOJIOB. BTOPOIT apryMeHT — 3T0 aHOHUMHAs (DYHKITHS, KOTOPast
oTIpejiesisgeT, Kakue CHMBOJIbI M YeM 3aMEHUTb.

BaragauTe Ha IepBBIN apTYMEHT, KOTOPBIH BBI TIepeiasii B replace, TO €CTh Ha pe-
TyJIIPHOE BBIPaXKeHHe, OIPeIesIAIolee CUMBOJIBL I 3aMEHbI:

phrase.replace(Regex("[aeiou]")) {

Regex IIPMHUMAET apTyMEHT C abJOHOM " [aeiou]", KOTOPBIT OMPEAEIsSIET CHMBOJIbI
st moricka u 3amenbl. Kotlin ncmonbayer ToT jke CMHTaKCHC PeryIsipHBIX BhIpaske-
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HUI, uTO U Java. JlIokyMeHTal1s ¢ ero OlMCaHUeM BbIPasKEHUH JIOCTYTTHA 110 CChLIIKE
docs.oracle.com/javase/8/docs/api/java/util/regex/Pattern.html.

OnpeiennB, KaKMe CUMBOJIBI IOJIKHA HANTH replace, HA/I0 YKA3aTh, YeM 9T CUMBOJIBI
3aMEHUTD, OOBABUB AaHOHUMHYIO (DYHKI[UIO.

phrase.replace(Regex("[aeiou]")) {
when (it.value) {

"at o> 4"
"e" -> "3"
"it o-> "1
"o" -> "@"
"woos ul_ln

else -> it.value

AHOHUMHAas q)YHKHI/IH IIOJIy4Ya€T apryMEHT C Haﬁl{eHHblM 3HaueHunueM, COBITaBIIUM
C PEryJiApHbIM BbIPpa’K€HUEM, 1 BO3BPAllla€T HOBOE€ 3HAY€HUE [IJIS 3aMEHDbI.

CTpOKM HEn3MeHsIeMbl

OOBSACHNM, UTO 3HAYUT «3aMEHUTH CUMBOJIBI» C TOUKU 3peHUs toDragonSpeak:
ecJIi BBIBECTH TIEPEMEHHYIO phrase M3 JINCTUHTA 7.5 JI0 ¥ TIOCTE BHI30Ba replace,
OOHAPY/KUTCS, YTO 3HAYCHHE [IEPEMEHHOI Ha CaMOM JIeJIe OCTAaJI0Ch HEM3MEHHBIM.

B neiictButesbHOCTH (DYyHKITNSA replace He «3aMEHSIET» YacTH (hpasbl B IEPEMEHHOM.
Bmecto aToro ona coszaer HOBYIO cTpoky. OHA UCIIOTB3YET CTAPYIO CTPOKY KaK
BXO/IHbIE ]AHHBIE U BEIOMPAET U3 Hee CUMBOJIBI JIJIsl HOBOIA, KCITOJIB3YsI BBIPAsKEHUE,
KOTOpOE BBl YKA3aJIH.

HesaskHo, var uim val, Bce cTpoku B sisbike Kotlin Ha camom jiesie HensmeHsieMbie
(xak u B Java). /lazke mpuTOM UTO IIePeMEHHOH TUIIA String MOSKHO ITPUCBOUTH HOBOE
3HAYEHUE, eCJIM OHA OOBSIBIIEHA KaK var, 9K3eMILISIP CTPOKU HUKOT/IA He MEHSIETCSL.
JIobast hyHKINS, KOTOpask U3MeHsIieT 3HaueHue CTPOKU (HarmpuMep, replace), Ha
CaMOM JIeJie CO3/IaeT HOBYIO CTPOKY, BHOCS BCe N3MEHEHMS B Hee.

CpaBHeHMe CTpPOoK

Yo ecsii UTPOK 3aX0UeT 3aKa3aTh YTO-TO, Kpome Dragon’s Breath? tobDragonSpeak
BCe paBHO Oy/IeT BbI3BAHA, 9TO HEKETATETbHO.
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Iob6asbre ycioBue B (hyHKINIO placeOrder, 4TOObI IIPOMYCTUTH BbI30B toDragonSpeak,
eCJIM UTPOK 3aKasaJl 4To-To Apyroe, He Dragon’s Breath.

JinctmHr 7.6. CpaBHeHue cTpok B placeOrder (Tavern.kt)

private fun placeOrder(menuData: String) {

val phrase = if (name == "Dragon's Breath") {

"Madrigal exclaims ${toDragonSpeak("Ah, delicious $name!")}"
} else {

"Madrigal says: Thanks for the $name."

}
println(phrase)

3akomMeHTupyiiTe 3aka3 Dragon’s Breath k ¢yHKinm main — Mbl K HeMy ellie Bep-
HeMcst — U Io6aBbTe HOBBIN BHI3OB placeOrder, HO C IPYTUMU TaHHBIMU.

JIncTmHr 7.7. 3amMeHa fJaHHbIX B MeHto (Tavern.kt)
const val TAVERN_NAME = "Taernyl's Folly"

fun main(args: Array<String>) {

n ] n
B E)

// placeOrder("shandy,Dragon's Breath,5.91")
placeOrder("elixir,Shirley's Temple,4.12")

Samryctute Tavern.kt. Ber yBuanTe cieayiomuii BIBOI:

Madrigal speaks with Taernyl about their order.
Madrigal buys a Shirley's Temple (elixir) for 4.12
Madrigal says: Thanks for the Shirley's Temple.

Bo1 mpoBepusn cmpyxmyproe paserncmso nepeMeHHON name M 3HAYEHUS "Dragon’s
Breath", HCIIOJIb3Ys OIIEPaTOP CTPYKTYPHOT'O PaBeHCTBA ==. Bbl yKe BUJEIN 3TOT
oIepaTop, KOT/Ia MbI CPaBHUBAJIN YHCJIOBBIC 3HaYeHN. [Ipy mpuMenennu kK CTpokam
OH CpaBHHUBAET UX IIOCUMBOJILHO, TO €CTh CYUTAET CTPOKU PAaBHBIMHU, €CJIN OHU CO-
JlepsKaT OJTHU U T€ K€ CUMBOJIBI, CIAYIONIe B OHOM 1 TOM K€ ITOPS/KE.
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Ecrp €lie oAnH crocob IIPOBEPUTD PaBEHCTBO ABYX IIEPEMEHHDBIX: PABEHCMB0 CCLLIOK,
KOTOPOE IPOBEPAET, XPAHAT JIN ABE [IEPEMEHHBIE CCbIJIKY Ha O/IUH U TOT K€ 9K3EM-
TIAp TUIlA, — APYTUMU CJI0OBaAMU, IIPOBEPAET TOT (baKT, 4TO ABE IIEpEMEHHBbIE YKA3bl-
BalOT Ha OJMH W TOT K€ 00BbeKT. PaBeHCTBO CCBIIOK IpoBeEPAETCA C ITIOMOIIbIO ===,

CpaBHeHMe CCBLIOK He BCET/Ia JaeT HYKHBIH pe3ynbrar. OObIYHO He BaXKHO, 4TO
CTPOKH SIBJISIIOTCSI PA3HBIMU 9K3EMILJISIPAMH, 2 BAKHO TO, YTO OHU COJIEPKAT WJIH HE
cofiep:KatT OIMHAKOBbIE CUMBOJIBI B OJITHAKOBOM TIOPSiIKE (TO €CTh /[BA HE3aBUCUMBIX
9K3EMIIJISIPA UMEIOT WJIM He UMEIOT OIMHAKOBYIO CTPYKTYPY).

Ecoi BBI 3HAaKOMBI ¢ Java, TO 3HaeTe, 4TO MOBeeHUE OllepaTopa == [IPU CPAaBHEHU N
CTPOK OTJIMYAETCSI OT OKUIAEMOT0, IOTOMY YTO B Java OIreparop == UCIO0JIb3YeTCsI
JUIST CPaBHEHUS CCBLIIOK. B Java cTpoku cpaBHUBAIOTCS € TOMOIIBIO (DYHKITUU equals.

B aroii riaBe BoI Hayumiich pabotath co crpokamu B Kotlin, YBuesu, kak ucmonn-
30BaTh (DYHKINIO indexOf, YTOOBI Y3HaTb UH/EKC OIIPEEIEHHOTO CUMBOJIA, U PETy-
JISIPHBIE BBIPAXKEHUST — JIJIs TIOMCKA 110 33/[aHHBIM abI0HaM. Bbl O3HAKOMUIIICH
C CMHTAKCUCOM JIECTPYKTYPU3AINU, KOTOPBIN 1103B0OJITET 00BSIBUTH MHOKECTBO
TIepeMEeHHbIX 1 IIPUCBOUTDL UM 3HAYEHUWA BCETO JIMIIb OHUM BbIPpAa’K€HUEM, a TAKIKE
yauas, Kak Kotlin ucnosnb3yer omepatop cTpyKTypHOTO CPABHEHHS ==.

B caenyiomieii riase Bbl HayunTech paboraTh ¢ uncaamu B Kotlin, 1o6aBus B ipoext
TaBepPHbI BO3MOKHOCTH PACIIAYNBATHCST 30JI0TOM UJIH cepedpoM.

OAna mob6onbiTHbIX: KOHUKOA

Kak BbI yke 3HaeTe, CTPOKA COCTOUT U3 TIOCJIE0BATENbHOCTH CUMBOJIOB, & CHUMBO-
JIBI — 2TO 9K3eMILIAPDI TUIIA Char. CiielyeT yTOUHNTD, 4TO Char — 3TO cumson FOnu-
koda. Cucrema kopupoBatust cumBosioB IOHukoma (Unicode) 6pita pazpaboTtata st
HOIEPAKKI «0O6MeHa, 06pabOTKM U 0TOOPaKEHSI TIMCHMEHHBIX TEKCTOB Ha Pa3HBIX
SA3bIKAX U U3 Pa3HbIX TEXHMYECKUX 00JacTeil coBpeMeHHOro Mupa» (unicode.org).

ITO 03HAYAET, YTO OTAEJIbHbIE CUMBOJIBI B CTPOKE MOTYT ObITH JIIOOBIM CUMBOJIOM
n3 mupokoi maautpel — 136 690 mTyk (KoaudecTBO pacTeT), BKIIOUYAsT CUMBOJIBI
aspaBuTa J11060TO SI3bIKA B MUPE, 3HAYKOB, (DUTYPOK, HIMO/3U, UEPOTIU(OB U T. [I.

OO6BSABUTH CMBOJI MOKHO JIByMsI criocoOaMu. B 06oux cirydasix onpejesieHe Cum-
BOJIA 3aKJII0YAETCS B OMHAPHBIE KaBbIYKMU. [[JIs1 CHMBOJIOB, KOTOPBIE MOKHO BBECTH
C KJIaBUATYPBbI, UCIIOJIb3YETCS CAMBII TPOCTON BaPUAHT — YKa3bIBAETCSI CaM CUMBOJT
B OIMHAPHBIX KaBblUYKaXx:

val capitalA: Char = 'A’
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Ho ne Bce 136 690 ciMB0OJIOB MOKHO BBECTH € KJIaBUATypbl. BTopoit BapuanT — uc-
MTOJIb30BAaHME 9KPAHNPOBAHHON TI0CIe1I0BaTEIbHOCTH ¢ KojoM IOHMKOMa \u:

val unicodeCapitalA: Char = "\u@e41l’'

Jls1t GYKBBI «A» Ha KIaBHAType eCTh KJIABUINA, HO JUIS CUMBOJIA 32 KJIABHIIH HeT.
EnvHCcTBeHHBIN HOCTYIHBIN BApUAHT TIPEJCTABUThH TAaKON CUMBOJI B TIPOTPaMMe —
HCII0JIb30BATh KOJI CUMBOJIA B OIMHAPHBIX KaBblYKax. YToObI OPO6OBATH ATy BO3-
MOJKHOCTB, co3ziaiite HoBbIil Kotlin-aiin B mpoexte. BBeauTe B HEro ciieayonuii
Kon W 3amyctute. (Yaanute daiis, KoTaa 3aKOHUNUTE, TMETKHYB TPAaBOH KHOMKOM
MBITIIN Ha HEM B OKHE HHCTPYMEHTOB MTPOEKTa 1 BHIOpaB Delete.)

Jinctuur 7.8. Om... (YepHOBUK)

fun main(args: Array<String>) {
val omSymbol = '\u@950'
print(omSymbol)

}

Bol yBusinte cumMBosr 32 B KOHCOJTH.

Ans no6onbITHbLIX: 06X04 CUMBOJIOB B CTPOKeE

Tun String BKitoYaeT u ipyrie (hyHKITUH, BHITTOJHSIOIINE TOCIeI0BATEIbHBII 00X0/1
CHMBOJIOB, 1T0JJ00HO index0f u split. Hanpumep, CUMBOJIBI U3 CTPOKU MOKHO BbI-
BECTH TI0 OT/IETBHOCTH, IPYT 3a IPYTOM, UCTIOB3Y S (PYHKIHIO forEach. DTOT BBI30OB:

"Dragon's Breath".forEach {
println("$it\n")

CreHepupyeT CaelyIonuil BbIBOJL:

-3 O0Mm 9 3 O

wn

W
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o+ o o

MHorwue u3 3Tux (GyHKIMN TaKKe JOCTYITHBI JJIs THIIA List, a GOJIBIIMHCTBO (hYHK-
Ui 7151 06X0/1a CIIMCKOB, KOTOPBIE BbI n3yunTe B raase 10, T0CTYIIHBI TaKKe [t
crpok. Bo muorom String B Kotlin Bezer cebs tak ke, Kak ClUCOK CHMBOJIOB.

3apaHue: YyuYllUTb APAaKOHUM A3bIK

B namubiii MOMEHT toDragonSpeak paGoTaeT TOJILKO co CTpouHbIME OykBamu. Harpu-
Mep, CJIe/yIolee BbICKa3bIBaHIe He Oy/IeT TIePeBeIeHO Ha IPAKOHUN SI3bIK:

DRAGON'S BREATH: IT'S GOT WHAT ADVENTURERS CRAVE!

Vayummre $hyHKIMIo tobragonSpeak, 4ToObI OHa MOr/Ia paboTaTh C IPOIMCHBIMU
OyKBaMIL.



YUucna

B Kotlin ects 60/binoe pasnoobpasue TUIIOB sl pabOThI ¢ YUCIaMU 1 apudme-
TUIECKUMU BBIYUCTEHUAMU. /[ KaK 0 13 IBYX OCHOBHBIX PA3HOBUIHOCTEH Y-
CceJl — MEeJbIX 1 leO6HbIX — 8 Kotlin ectb HECKOMBKO Pa3HbIX TUTIOB. B aTOI rJ1aBe Bbl
yBuaute, kak Kotlin cripasisiercst ¢ oboumu Bugamu uncet, peaiusyere B NyetHack
KOILIEJIEK JIJIst UTPOKa U J0OaBUTE BO3MOKHOCTH 0OMEHA JICHET.

Yucnosbie TUNbI

Bce uncnosbie Tunbr B Kotlin, kak u B Java, MetoT 3HaK, TO €CTh OHU MOTYT MPe/l-
CTaBJIATDH [IOJIOKUTEIbHbIE U OTPULIATEIbHbIE Yrcaa. KpoMe momaaepsKKku apoOHbIx
3HAYEHUIT YMCJIOBbIE TUIIbI PA3JINYAIOTCST KOJIMYECTBOM OUTOB, KOTOPOE 3aHUMAIOT
B IIAMATH, 1 MAKCUMAJIbHBIM 1 MUHUMAJIbHBIM 3HAYEHUSIMU.

B ta6.r. 8.1 nepeuncienpl HekoTOpbie yrcaoBbie ThIb B Kotlin, kosmuectBo 6uToB
U MaKCUMaTbHOE/MUHUMAThHOE 3HAUeHNe, oaaep:kuBaeMoe aTuM tutoM. (Ilox-
poGHee nasnee.)

Ta6nmua 8.1. YacTo ncnonb3yemble YNCIOBbIE TUMbI

Twvn buTtos Makc. 3HaueHune MuH. 3HaueHune
Byte 8 127 -128
Short 16 32767 -32768
Int 32 2147483647 —2147483648
Long 64 9223372036854775807 —9223372036854775808
Float 32 3.4028235E38 1.4E-45
Double 64 1.7976931348623157E308 4.9E-324
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Kakast cBsI3b MKy paaMepoM THIa B OGUTax U MaKCUMaJbHBIM U MUHUMAJIb-
HBIM 3HaUYeHUSAMM ? KOMITbIOTEpPBI XPAHST I1eJible YrcJia B IBOMYHON (hopme ¢ hUK-
CUPOBAHHBIM YKCJIOM OUTOB. BUT MOKET UMETh TOJIBKO OJHO M3 JIBYX 3HAYEHUIL:
0 mwmm 1.

Jlnst ipencrasienus ynciaa Kotlin mcmonb3yer orpanndyeHHOe Yica0 OUTOB, B 3a-
BHUCHMOCTH OT BBIOPAHHOTO YMCJIOBOTO THIa. KpaitHuii ieBbIil OMT BhIpakaeT 3HAK
(tumoc mim muryc). OcranbHble OUTBI BBIPAKAIOT CTENEHU 2, T/Ie CaMblii PaBblii GUT
npeacrasiisier 2°. UToObl BBIYUCINTH 3HAYEHIE ABOMYHOTO YUC/Ia, HAIO CII0KUTH BCE
CTeIeH! 2, COOTBETCTBYOMNX GuTaMm 1.

Ha puc. 8.1 mokazan npumep 42 B 1BOMIHOI (hopMe.

[[e]a][e][a][e] =2t + 22 + 22 =2+ 8+ 32 = 22

25 24 23 2 ,1 50

Puc. 8.1. 42 B gBOMYHON hopmMe

Tun Int comepskut 32 6UTa, OATOMY camoe OOJIbIIIoe 3HAYEeHHE, KOTOPOE MOKET
XpaHuTh Int, B ABoNYHOI hopme mpencranieHo 31 exmantieil. Ecau croxuTs Bee
CTeTleHy [BOMKHU, TO MOJy4YnM Hanbosibiiiee 3Hadenue st Tumna Int B Kotlin —
2147483647.

Tak Kak 4rcsi0 OUTOB OMpe/iessieT MAKCHMaTbHOE K MIHUMAJIBHOE 3HAYEHIE, KOTOPOE
MOJKET MPEJICTABJSITh YMCJOBOM THII, Pa3HUIIA MEKILY TUITAMU — 3TO KOJMYECTBO
O6UTOB, IOCTYITHBIX JIJIs1 BBIPasKeHUsT yncsia. Tull Long UCTosb3yeT 64 6uTa BMECTO
32, 3HAUUT, MOKET XPaHUTh HAMHOTO GobIiree (20%).

Hewmmoro o Short u Byte: 06a THIIa PEKO UCITOIB3YIOTCS [IJIs1 TIPEACTABIEHUS
TPAAUIIMOHHBIX YrcesT. OHU TPUMEHSIOTCS B OCOOBIX CJYUYasaX U JJIST MOIEPIKKH
COBMECTMMOCTH CO CTapbiMM Java-niporpaMMmamu. Hampuwmep, Tum Byte MOKHO
HCII0JIb30BATh JJIsI YTEHUS IIOTOKA JaHHbIX U3 (aiiia wiu mpu pabore ¢ rpapukoil
(I[BET MUKCeIa YaCTO BBIPAXKAETCS TPEMST GallTaMU: TI0 OZTHOMY JIJIST KasK/[OTO TIBETA
B RGB).

Tun Short WHOTIA UCIIOIB3YETCST [JIst PAOOTHI ¢ MAITUHHBIM KOJIOM TIPOIECCOPOB,
He ToIepsKuBaronmx 32-0urTHbie KoMaH bl. OHAKO B OOJIBITMHCTBE CIIydaeB st
IPEACTAaBICHUS TIEJIBIX YUCEJT UCTIONb3YETCS TUIT Int, a €CJIU HyKHO OoJIbliiee 10-
MyCTUMOe 3HAUeHue, — TUII Long.
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LlenouncneHHble 3Ha4YeHuUs

B rnaBe 2 BBl y3HAIU, UTO IEJIOYNCIECHHOE 3HAYEHUE — ATO YKCJIO, HE UMEIOoIee
IpoOHOI YacTu, TO ecTh 1eaoe unco, u B Kotlin ono npeacrasieno tumom Int. Int
XOPOTIIO TIOAXOIUT I BRIPAKEHUS KaUeCTBEHHBIX MM KOJTNIECTBEHHBIX ITOKA3a-
TeJIel: OCTAaTKOB MIUHT MeJIa, YMCJIa TOCEeTUTEeH TaBePHbI WU KOJIMYECTBA MOHET
y UTPOKA.

Hacrano Bpemst HemMHOro mokoautb. OTKpoiiTe Tavern.kt u gobaBbTe MEpEMEHHBIE
THMA Int 715 TIPEICTABIEHUS KOJTNYECTBA 30J0THIX U CePeOPSIHBIX MOHET Y UTPOKA
B KollleJibke. PackoMMeHTHPYIiTe BbI30B placeOrder ¢ 3aKa3oM HamuTka Dragon’s
Breath u yganure 3akas Hanurka Shirley’s Temple.

Jlo6aBbre 3aroTOBKY (hyHKIMK performPurchase, KoTopast Gyaer o6pabaTbiBaTh
JIOTUKY TIOKYTIKH, ¥ (DYHKIIHIO, OTOOPAKAIOIIYIO COAEPKIMOE KOIIEIbKa UTPOKA.
Br1zoBute HOBYIO (hyHKIIUIO performPurchase B placeOrder.

JiuctuHr 8.1. Hactpoiika kolwenbka urpoka (Tavern.kt)
const val TAVERN_NAME = "Taernyl's Folly"

var playerGold = 10
var playerSilver = 10

fun main(args: Array<String>) {
/7 placeOrder("shandy,Dragon's Breath,5.91")

n [l n
3 e

}

fun performPurchase() {
displayBalance()

private fun displayBalance() {
println("Player's purse balance: Gold: $playerGold , Silver: $playerSilver")

private fun toDragonSpeak(phrase: String) =

private fun placeOrder(menuData: String) {
val indexOfApostrophe = TAVERN_NAME.indexOf('\"'")
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val tavernMaster = TAVERN_NAME.substring(® until indexOfApostrophe)
println("Madrigal speaks with $tavernMaster about their order.™)

val (type, name, price) = menuData.split(',")
val message = "Madrigal buys a $name ($type) for $price.”
println(message)

performPurchase()

val phrase = if (name == "Dragon's Breath") {

"Madrigal exclaims ${toDragonSpeak("Ah, delicious $name!")}"
} else {

"Madrigal says: Thanks for the $name."

}
println(phrase)

O6paTuTe BHUMaHME: BBl MCIIOAb30BAIN Int /IS Tepeaadyr KOJUIecTBa MOHET
urpoka. MakcnumaiabHOE KOJIMYECTBO MOHET B KoTllesibKe (M B M3BECTHON YacTH
Bcesernnoit NyetHack) sHaunTebHO MeHbIE MAaKCUMaJbHOTO 3HAUYEHUS Int

B 2147483647.

3amryctute Tavern.kt. Ber elie He peann3oBaiy JOTUKY OIJIATHI 3aKa3a UTPOKOM,
MO3TOMY B 3TOT pPa3 TePOH IOJIyYaeT CBOM 3aKa3 3a CUeT 3aBe/ICHUSI:

Madrigal speaks with Taernyl about their order.
Madrigal buys a Dragon's Breath (shandy) for 5.91.
Player's purse balance: Gold: 10 , Silver: 10
Madrigal exclaims: Ah, d311c1@|_|s Dr4gén's Br34th!

Apob6Hble uncna

Emte pa3 B3rsisiHuTe Ha CTPOKY B menuData:

"shandy,Dragon's Breath,5.91"

Wrpoky Hy:kHO 5.91 MoneT, utoObI KynuTh Dragon’s Breath, moaromy mocJie oniats
3aKas3a 3HaueHue playersGold JJOJIKHO YMEHbBITUTHCS Ha 5.91.

Ilpobusie uncia B Kotlin nmpeacrapisior bl Float 1 Double. Miamenute Tavern.kt,
4T00BI B (DYHKIIHIO performPurchase epeaBajoch 3HaYeHHeE TUITAa Double ¢ IIEHO
MOKYTTKU.
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Jinctuur 8.2. MNepepaya nHdopmauum o ueHe (Tavern.kt)
const val TAVERN_NAME = "Taernyl's Folly"

fun performPurchase(price: Double) {
displayBalance()
println("Purchasing item for $price")

private fun placeOrder(menuData: String) {

val (type, name, price) = menuData.split(',")
val message = "Madrigal buys a $name ($type) for $price.”
println(message)

performPurchase(price)

NpeobpasoBaHue CTPOKU B UUCNO

Ecom 3amyctuts Tavern.kt ceifuac, TO MOSIBUTCST OTMTHOKA KOMITUJISIIIAA. JTO TMPOYC-
XOJIUT TIOTOMY, YTO TIepeMEHHasI 1IeHbI, KOTOPYIO BBI Tiepe/iaeTe B performPurchase,
SIBJISIETCST CTPOKOH, a (DyHKIIMsT TpUuHUMAaeT Double. J[Jist uemoBeka «5.91» BBITISUT
Kak 4yrc/i0, Ho kommuasatop Kotlin BuauT a1o nHaue, IoTOMYy 4TO 3HaueHue ObLIO
noJtydeHo (pyHkimeit split u3 cTpoku menuData.

OpxHako Bee He Tak 1m10x0, motomy 4to B Kotlin ects hyHkmu a5 npeobpasoBanmst
CTPOK B JIPYTUE TUIIBI, IaXKe B yKcia. BOT camMbie MUPOKO UCTIOJIb3yeMbie (hyHKIIUK
peoOpasoOBaAHIISL:

O toFloat

O toDouble

O toDoubleOrNull
O toIntOrNull

Q tolong

QO toBigDecimal

[TombiTKa TPeobpa3oBaTh CTPOKY He B TOM (hopMaTe BI30BET MCKIoYeHme. Harmpu-
Mep, BbI30B toInt CO CTPOKOH «5.91» BO3OYANUT UCKIIOYEHHUE, TOTOMY YTO Int He
HO/IEP/KUBAET IPOOHBIX 3HAYEHUI.
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Tak Kak nmpeoOpasoBaHue B pa3Hble YMCIOBbIE (POPMAThI MOKET BbI3BATh HCKJIHOUE-
nue, Kotlin nperaraer ¢hyukmmm 6e3onacuoro nmpeobpasoBaHusi toDoubleOrNull
1 toIntorNull. Ecsin unciio Hesb3st ipeoGpasoBaTh 6e3 OmmMOKH, BO3BPAIIAETCS
sHauenue null BMecTo nckimouenust. Vicnosbayiite oneparop ?: ¢ toIntOrNull, Ha-
puMep, YToObI BEPHY T IPYTOe 3HAYCHHE:

val gold: Int = "5.91".toIntOrNull() ?: ©

V3mennte Kox placeOrder, 9T0ObI TPe0OPA30BATh CTPOKOBLINA apryMeHT B Double
Jid performPurchase.

INuctudr 8.3. lNepeBog aprymenTa price B Double (Tavern.kt)

private fun placeOrder(menuData: String) {
val indexOfApostrophe = TAVERN_NAME.indexOf('\"'")
val tavernMaster = TAVERN_NAME.substring(® until indexOfApostrophe)
println("Madrigal speaks with $tavernMaster about their order.")

val (type, name, price) = menuData.split(',")
val message = "Madrigal buys a $name ($type) for $price.”
println(message)

performPurchase(price.toDouble())

NMpeo6pa3osaHue Int B Double

Hacraso Bpemd usbsath JieHbru 13 KollleJibKa UTPoKa. B KolllesibKe XpaHUTCs 11eJ10e
YHCJIO 30JI0TBIX U Cepe6pHHbIX MOHET, HO IIeHa HAIIMTKA BbIpaKeHa B 30JI0T€ KaK
Double.

Yro6bl OCYIIECTBUTD TIPOAKY, /15T HAUaJIa IlePeBeIeM 30JI0TO 1 cepeGpo B OIHO 3Ha-
YeHwe, YT0ObI MOKHO OBLITIO BBIYeCTb IieHy. /lobaBbre epeMeHHY 0 B performPurchase
JUUIST TIPE/ICTABJIEHMsT OOIIEro KOJMYeCTBa JIeHer B Kotmesabke. OjiHa 30710Tast MOHETa
crout 100 cepeOpsAHBIX, TI0ITOMY pasjeauTe cepebpsiHble MOHeThl urpoka Ha 100
1 106aBbTE PE3yJIbTaT K KOJMUYECTBY 30JI0TBIX MOHET, YTOOBI TTOJIYYUTH OOIILYIO CYyMMY.
[TepemenHble totalPurse 1 price OJJHOrO TUIIA, Double, TOTOMY BLIYTUTE 1IEHY U3
CYMMBI B KOIITeJIbKE U TIPUCBOITE PE3yJIbTaT HOBOH ITePeMEeHHOTI.

JInctmHr 8.4. BbluntaHue ueHbl (Tavern.kt)

fun performPurchase(price: Double) {
displayBalance()
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val totalPurse = playerGold + (playerSilver / 100.0)
println("Total purse: $totalPurse")
println("Purchasing item for $price")

val remainingBalance = totalPurse - price

Jluist Hayasa BbIYMCIsieM O0IIYI0 CyMMYy totalPurse 1 BbIBOAUM ee. OOpaTuTe BHU-
MaH¥ue, 4TO JIeJIUTEb, KCIOJIb3yEeMbIi IIPH TIepeBojie playerSilver st totalPurse,
cozepsxut ApobHyIo yactb —100.0, a He ipocTo 100.

Ecim pasgenuts playerSilver, 3Hadenne Tuma Int, Ha yncyio 100, koTopoe Toxe
umeet tun Int, Kotlin Bepuer ne 0.10 tuma Double. BMecTo 9TOr0O BbI MOJMyYUTE
npyroe 3uauenue Int — 0, moTepsiB TaKyio BaxkHyio 1pobHYIo YacTb. (ITompobyiite
ato B REPL))

[TockosbKy 06a wrcaa saBistoTes meabivu, Kotlin ucronbayer mnerouncieHHyo
apubMeTHKY, KOTOpasi He TI03BOJISIET MOJYYUTh B PE3YJIbTaTe IPOOHYIO YaCTh.

Yro0bI TTOTYYUTh APOOHYIO YacTh, Ha/0, 4To0bI Kotlin BeimosHmt apudmerndeckue
JENCTBHS C IJIaBAIOIIEil TOUKOIA, LIS 4ero JOCTaTOYHO BKJIIOYNUTH B ONIEPAIIMIO XOTSI
ObI OZIMH THUII, MOJJIEPKUBAONIIIT [pobHbIe 3HaYeHust. [TornpobyiiTe ele pa3 Bbi-
nosHuTL Bhruncsienud B REPL, Ho B atoT pa3 106aBETE B OJIHO U3 YKCEJI leO6HyIO
YacTh, YTOOBI TOACKA3ATh, YTO AOJIKHA UCIIOJIb30BATHCS apru(METHKA C ILJIaBaIOLeil
TOYKOM, 1 B pe3yJabTaTe BbI MOTyduTe Double(0.1).

[TpeoGpasoBas copepKUMOe KollleJibKa B totalPurse, BhuTHTE 1eHy Dragon’s
Breath:

val remainingBalance = totalPurse - price

Yrobbl yBuzieTh pesysasrar Boruuciaenuii, eeaute 10.1-5.91 8 REPL. Eciaiu BbI He
paboTasiu ¢ YUCTOBBIMU TUITAME Ha IPYTOM SI3bIKE TPOTPAMMIPOBAHUST, PE3YJIBTAT
MOJKET BaC y/IUBUTb.

Osxumas yBunetb pesyabrat 4.19, Bor noayunre 4.1899999999999995. Tak kom-
IbIOTEP TpeACcTaBsieT cebe APoOHbIe Yrcaa ¢ niasaruwet mouxoi. CIoBo «ILia-
BAIOIast» O3HAYAET, YTO JAECITHUHAS TOYKA MOKET PACIOJIAraThCs B TIOOOM MecTe
(oHa «11maBaeT» ). Hucsa ¢ naaBamoieif TOUKoH B KOMITbIOTEPE IIPECTABIISIOT JUIITh
npubauICeHoe 3HAYCHNE PEaTbHOTO YHCIa. ITO 00YCIOBICHO CTPEMJICHUEM JaTh
BO3MOJKHOCTb ITPE/ICTABJISITH IMMUPOKUE IUATIA30H YNCEJT C PA3HBIM UM CJIOM Pa3psi/IOB
1 06€CTIeYnTh BHICOKYIO TPOU3BOANUTEIHHOCTD.

To4HOCTD MPECTABIEHHS YHCIa ¢ APOOHOI YACThIO AUKTYETCS TPeOOBAHUSIMU
K BbruncseHusiM. Haripumep, eciiv b1 BbI TPOrpaMMHUPOBAJIE CEPBEP IIEHTPATHLHOTO
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OaHka NyetHack, BBITTOJTHSTIOIIMI OTPOMHOE KOJIMYECTBO (PUHAHCOBBIX OTEpaITUil
(¢ ,Z[pO6HbIMI/I YHCJIAMHU, BBI IIPEIIIOYIN Obl BbIpasKaTh YucCJa C 0OJIbLIEH TOYHOCTDIO,
JIasKe eCJIN 9TO IIPUBEJET K IIOTEPSIM BPEMEHU. Boobue, a1a (pUHAHCOBBIX pacyeTOB
IpeAnoYTUTE/IbHEE UCIIOIb30BaTh TUII BigDecimal, YTOODBI IIOJIy4YUTh 0oJiee BbICO-
KYI0 TOTHOCTH OKPYTJIEHUS B BBIYUCIECHUSX C TIIaBAIONIeH TOUKOM. (IDTO TOT JKe THT
BigDecimal, KOTOPBI MOXKET OBITH 3HAKOM BaM II0 Java).

Opnaxo /1715 Harel BUPTyaJlbHON TaBepHbI BIIOJHE TOCTATOYHO TOYHOCTH, KOTOPYIO
JaeT TUIl B Double.

dopmaTupoBaHue 3HauyeHun Tuna Double

JlomycTum, Bbl He XOTHUTE paboTaTh ¢ yrcaom MoHeT 4.1899999999999995 u skenaere
OKpPYTIUTH €ro 710 4.19. OyHKIMg String format MTOMOKET OKPYTJIUTD Double C 3a-
JaHHO# TouHOCTHIO. [{0OaBbTe B KO/ performPurchase (hopMaTHpoBaHue OCTABIIEICsT
CYMMBI B KOIITEJIbKE.

Jiuctuur 8.5. ®opmatuposaHue Double (Tavern.kt)

fun performPurchase(price: Double) {
displayBalance()
val totalPurse = playerGold + (playerSilver / 100.0)
println("Total purse: $totalPurse")
println("Purchasing item for $price")

val remainingBalance = totalPurse - price
println("Remaining balance: ${"%.2f".format(remainingBalance)}")

OcrTagimeecst B KOIIETbKe 30JI0TO UHTEPIIOTUPYETCS B CTPOKY C TTOMOIIBIO $, KaK
BbI yoKke Buziesiu panee. Ho nocsie $ ueT He pocTo MM IePEeMEHHOM, a BbIpasKeHue
B (DUTYPHBIX CKOOKax. BuyTpu CKOOOK BBI3bIBAETCS dyukmmsa format ¢ apryMenTOM
remainingBalance.

B BBI30BE format Takske omnpemesngeTcs cTpoka opmara "%.2f". Ctpoka ¢popmata
€ TTOMOIITHIO CIIENUATBHOTO HAOOPA CUMBOJIOB OIIPE/IEJISIET, KaK HYKHO 0T(hOPMATHPO-
BaTh aHHble. KOHKPETHO 3TOT hopMaT YKa3bIBAET, UTO YUCJIO C TIIIABATOIEH TOUKO
JIOJIZKHO OKPYTJISTBCS /10 2-TO NEeCATUYHOTO 3HAKA. 3aTeM BbI IlepefiaeTe 3HaUeHUe
I 3HAUYEHU 17151 DOPMATUPOBAHUS B apryMeHTaX QYHKIINY format.
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B Kotlin ucnosnbayiorcs crangaprhbie crpoku popmara, kak B Java, C/C++, Ruby
U IPYTHX si3bIKax. J[J1s1 mosryueHust moapo6Hoi HHGOPMAIMK TOCMOTPHTE JOKYMEH-
tanmio Java API o cesiike docs.oracle.com/javase/8/docs/api/java/util/Formatter.html.

3anycrure Tavern.kt. Bol yBuauTe, kak Maapuran paciiaunBaercs 3a Dragon’s
Breath:

Madrigal speaks with Taernyl about their order.
Madrigal buys a Dragon's Breath (shandy) for 5.91.
Player's purse balance: Gold: 10 , Silver: 10
Total purse: 10.1

Purchasing item for 5.91

Remaining balance: 4.19

Madrigal exclaims Ah, d311c10|_|s Dr4gen's Br34th!

NMpeobpasoBaHue Double B Int

Tenepnb, KOra MbI IIOCYUTANN OCTATKU JEHET Y UTPOKA, OCTAN0Ch IIPeodpasoBaTh
Gasratc 0O6paTHO B 30J10ThIe U cepebpsiibie MoHeThl. OOHOBUTE KOJI performPurchase,
4TOOBI TPe0GPa30BaTh OCTABIINYIOCS Y HTPOKA CyMMY B 3071070 1 cepebpo. (He 3a-
Oyabre 106aBUTH B Hayasio (haiiia MHCTPYKIMIO import kotlin.math.roundToInt.)

JNnctur 8.6. NepeBog cepebpa B 301070 (Tavern.kt)

import kotlin.math.roundToInt
const val TAVERN_NAME = "Taernyl's Folly"

fun performPurchase(price: Double) {
displayBalance()
val totalPurse = playerGold + (playerSilver / 100.0)
println("Total purse: $totalPurse")
println("Purchasing item for $price")

val remainingBalance = totalPurse - price
println("Remaining balance: ${"%.2f".format(remainingBalance)}")

val remainingGold = remainingBalance.toInt()

val remainingSilver = (remainingBalance % 1 * 100).roundToInt()
playerGold = remainingGold

playerSilver = remainingSilver

displayBalance()
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B aToM nipumepe ucnosib3oBaauch e GyHKIMN IpeobpasoBaHust, JOCTYITHbIE 1151
Tuma Double. DyHKIMs toInt oTOpachIBaeT APOOHYIO YacTh 3HaYeHust. DhdeKT
NeficTBUA 9TOU (DYHKITUU TaKsKe Ha3bIBaeTCs nomepei moynocmu. 4acTb NUCXOTHBIX
JAHHBIX TEPSIETCS, TOTOMY UTO BBI TOMTPOCUIN BEPHYTH 1I€JI0UNCIEHHOE TTPEICTaB-
JieHue POOHOTO YUCIa, a TeJIOUNCIeHHOe 3HaYeHIe He TAKOE TOYHOE.

OO6parute BHUMaHUE, YTO BbI30B toInt jiist Double JIEHCTBYET MHAYE, YEM BBI3OB
toInt /st CTPOKY BUA «5.9 1%, KOTOPBIN MTPUBOANT K MCKITIOYEHNTO. Pa3umniia B TOM,
4TO TIPU MPeoOPa3OBAHNH CTPOKU B Double ee CHawasa Hy/KHO TIPOAHATM3UPOBATD
1 ipeoOpa3oBaTh B YUNCIOBOM THII, B TO BPEMSI KaK JIJIsl YMCIOBBIX TUIIOB, TAKMX KaK
Double Wit Int, IOMOJTHUTENLHOTO aHATM3a HE TPEOYETCSI.

B marrem carygae remainingBalance paser 4.18999999999999999995, moaTomy BBI30B
toInt IacT pe3yabraT — 4. ITO OCTATOK 30JI0TA Y UTPOKA.

Jlanee BbI Ipeobpasyere APOOHYIO 4aCTh B OCTaTOK cepedpa:

val remainingSilver = (remainingBalance % 1 * 100).roundToInt()

TyT BbI IPUMEHUIIU 0Nepamop Oejenust no Mooyio, KOTOPbIH HaXOAUT OCTATOK
OT JieJIEHUsI OJIHOTO 4ymncya Ha apyroe. Omneparus % 1 OTOPOCHUT 1€y 4acTh
remainingBalance (4acTb, KoTopas 0e3 ocraTka JAeauTcs Ha 1), U OCTaBUT HaM
apobHyio yacth. Hy 1 HakoHelr, BbI yMHOKUIN octaToK Ha 100 m/1s1 epeBo/a B ce-
pebpo ¥ BbI3BaJIM roundToInt /st noayuuBiierocs sHadenus 18.99999999999995.
roundToInt OKPYIJISIET 10 OJIMKAIIETO TIEI0TO0, TOATOMY ocTaeTcst 19 cepeOpsiHbIx
MOHET.

3amycrure Tavern.kt cHOBa, YTOOBI YBUAETD CITAKEHHYIO pabOTY TaBEPHBDL:

Madrigal speaks with Taernyl about their order.
Madrigal buys a Dragon's Breath (shandy) for 5.91.
Player's purse balance: Gold: 10 , Silver: 10
Total purse: 10.1

Purchasing item for 5.91

Remaining balance: 4.19

Player's purse balance: Gold: 4 , Silver: 19
Madrigal exclaims Ah, d311c10|_|s Dr4gen's Br34th!

B a10ii riaBe Bbl opaboranu ¢ uncaosbiMu Tunamu B Kotlin u nayunancs o6paba-
TBIBATh JIBE OCHOBHBIE PA3HOBUIHOCTH YHCE: 1IeJIble U IpOOHbBIe. BbI Takske y3HaM,
KaK BbIIIOJIHATDH HpeO6paSOBaHI/IH MEXK/Y Pa3HbIMU TUITaMU 1 KaKNE€ BO3MOKHOCTH
HOJJIEPKUBAET KaKIbIH THIL B ciremyromieii riiase 6yyT pacCMOTPEHbI CTaHAapT-
mbie pyarimu Kotlin — nabop mose3ubix GyHKIHIT, ZOCTYITHBIX JIsT BCEX TUIIOB.
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Ans nro6onbITHbIX: MaHUNynsaLuum C 6utammn

I?aHeeBbIBHHeHH;qJ()QHCHaIHWGKYFHBOHH}HXEHpeﬂCTaBHeHHE.rthyQHTblHNH4QHOG
IIpeacTaB/JIcHue Yucjaa MOKHO B JIIO6OI>JI MOMEHT. HaHpI/IMep, TMOJIydyuThb ABOMYHOE
Mpe/ICTaBIeHIE T[eJI0T0 Yhcaa 42 MOKHO TaK:

Integer.toBinaryString(42)
101010

B Kotlin uMerorcs GpyHKINY [ BBITIOJHEHNUS OMEPAIUil ¢ IBOMYHBIMU MTPEJ-
CTaBJIEHUSIMH, KOTOPbIe Ha3bIBAIOTCS MOPA3PSIIHBIMU OIIEPAIUSIMHU, BKIIOYAs YiKe,
BO3MOJKHO, 3HAKOMbIE BaM OTEPAIMU U3 JIPYTUX sI3bIKOB, TAKKUX Kak Java. B Tabu. 8.2
[epeyrcIeHbl 4YacTo IPUMEHsIEMbIe ABOMYHBIE orepaliui, goctyiubie B Kotlin.

Ta6nuua 8.2. [1BonyHble onepaumm

DYyHKUUA OnucaHue Mpumep
Integer. Bosspamiaer agonunoe npeja- | Integer.toBinaryString(42)
toBinaryString | crapsenme mesoro yncia // 101010
shl(bitcount) C/BWT BJIEBO Ha yKazaHHOE 42.shl1(2)

YHUCJIO PA3PS/IOB // 10101000
shr(bitcount) Capur BpaBo Ha yKasannoe |42.shr(2)

YHCJIO Pa3pAI0B // 1010
inv() WuBepcus 6UToB 42.inv()

// 11111111111111111111111111010101

xor (number) Bpoimonmser ormgeckyio ore- | 42.xor(33)
parmio «uckioyaioniee JIM» |// 001011
¢ GuTaMu ¥ JUIst Kask 01 110-
3ulu BosBpaiiaer 1, ecim 6ut
B 3TOH TO3UIMHU B OJTHOM YHCJIE
pasen 1, a B apyrom 0

and(number) Boimosmser mormdeckyio ome- | 42.and(10)
paruio «M» ¢ Gutamu u s // 1e1e
KayKI0W TTO3UITNU BO3BPAIlAeT
1, ToJIBKO ecain 0ba uncaa

B 9TOH MO3UIIUU UMEIOT OUT,
paBHBIiT 1
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3apaHue: CKOJIbKO OCTas1I0Cb NMUHT

Dragon's Breath pasiiBaercst 3 604ku 06beMOM 5 TaJLTIOHOB. ECJIH peAoioKuTh,
uTo o 3aKa3 — 210 munTa (0,125 raymona), mocuuraiite ocratku Dragon's Breath.
BriBenuTe 3HaueHMe ocTaTKa B MIHTAX MOCJ€e TPOAaKU 12 TIHT.

3apaHue: 06paboTka oTpuuaTenbHOro 6anaHca

Ceityac UTPOK MOJKET c/IeTaTh 3aKa3 HE3aBUCUMO OT KOJIMYECTBA MOHET. DTO HE caMast
BBITO/IHAs OM3Hec-Moesb Juist TaBepHbl Taernyl's Folly. Miciipasbre aTo.

W3amenure koj performPurchase, 4TOOBI OIPELEIUTD, BO3MOKHO JIU COBEPIIUTH
MOKYIIKY. Ecyii 95T0 HEBO3MOKHO, /IEHbI'M He IOJIKHBI TIEPEXO/IUTh U3 PYK B PYKH,
a BMECTO coo0Ienns "Madrigal buys a Dragon's Breath (shandy) for 5.91"
JIOJIKHO BBIBOAMUTHCS COOOIIEHNE OT TPAKTUPIIMKA, YTO Y MOKYNaTesst HeJoCTa-
TOYHO JeHer. YToObl CMOAEINPOBATh HECKOJIBKO 3aKa30B, BBI3OBUTE HECKOJIBKO Pa3
performPurchase B GyHKIIIH placeOrder.

3apaaHuve: ApaKOHbU MOHETbI

B koposteBcTBe nosiBuack HoBasi MOHeTa. J[pakOMH — 3TO CKOPOCTh, Ge30MTaCHOCTh
1 aHOHMMHOCTb [TPU pacueTax B 1060l TaBepre. [IpemonoRum, 4To TeKyImii Kype
paBusercs 1,43 30J10TOI MOHETBI 32 O/IMH JpakonH. Peasmnayiite pacueTsl UTPOKa
He B 305i0Te U cepebpe, a B ipakonHax. 1leHbl B TaBepHe MO-1IpeskHEMY OYIyT HC-
JUCTATHCSA B 3070Te. Irpok Haumuaet urpy ¢ 5 apakounnamu. [locie mOKymKu
oxnoro Dragon's Breath 1o 1iete 5,91 3010ThIX MOHET Y UTPOKA IOJIKHO OCTATHCS
0,8671 gpakomnna.



CtaHpapTHbie (pyHKLUUMH

Crangaptable QYHKIIUA — 9TO YHUBEPCATbHbBIE BCIIOMOTaTeIbHbIe (DYHKITUU U3
CTaH/IAPTHOM oubanotexn Kotlin, KOTOpbI€ IPUHUMAIOT JIHM6ZIa-Bpra)KeHI/IH,
YTOUHSIONINE UX TTOBe/leHre. B aTol ryiaBe Bbl TO3HAKOMUTECH C IIECTHIO Hanbosee
YacTO IIPUMEHSIEMBIMHU CTaH/IAPTHBIMU (byHKuI/IHMI/I — apply, let, run, with, also
n takeIf — 1 yBUJUTE, YTO KOHKPETHO OHM JI€JIAIOT.

B aroii rmase Mbl Hudero He 6yaeM pobasiasath B NyetHack man Sandbox, Ho mpej-
JlaraeM TO9KCIIEPUMEHTHPOBATh ¢ IipuMepaMu kojia B REPL.

31ech 11t 0003HAYEHUST 9K3EMILISIPA TUITA Mbl Oy/IeM UCIIOJIb30BaTh TEPMUH 006-
exm-noayuamens. Crangaprusie pynkuun Kotlin va camom nene — gynxyuu-pac-
wupenus, KOHTEKCTOM /IS KOTOPBIX CIYKUT 00beKT-ToaydaTesb. [logpobuee
(bYHKIMH-PACITUPEHHST, KOTOPbIE TO3BOJISIIOT THOKO OTPE/EJISITh AOTIOJTHUTETbHbIE
(byHKIIMU 1719 pa3HBIX TUIIOB, ONMMCAHBI B TyiaBe 18.

apply

[TepBas ma nHamem mytu — GbyHKIUS apply. apply MOKHO cUuTaTh (hyHKI[HENH Ha-
CTPOMKM: OHA MO3BOJISIET BBI3BATh HECKOJBKO (DYHKIUIT IJIs1 0O beKTa- O TydaTe st
U HACTPOUTB €TO IS TATbHENTIIET0 NCIOIb30BaHMA. [locsie BhITIOTHEHNST YKa3aHHOTO
NnAMOIa-BbIpaskeHUst apply BO3BpAIaeT HACTPOEHHbI 0ObEKT-110/Iy9aTe b,

apply MOKHO HCIIOJIb30BaTh, YTOOBI yMEHBIIUTH KOJUYECTBO IIOBTOPEHUIA TP IO/~
rOTOBKe 00BEKTa K MCIOJIb30Banui0. BoT nmpumep HacTpoiiku sk3eMIniapa daiina
6e3 apply:

val menuFile = File("menu-file.txt")
menuFile.setReadable(true)
menuFile.setWritable(true)
menuFile.setExecutable(false)
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I/ICHOJII)SyH apply, TO J)Xe caMO€e MOJKHO peajin30BaThb MEHBIIINM KOJIMYECTBOM KO/1a:

val menuFile = File("menu-file.txt").apply {
setReadable(true)
setWritable(true)
setExecutable(false)

apply 1103BOJISIET OTOPOCUTD UM TIEPEMEHHOM B KasKIO0M BbI30Be (DYHKIIMH, BBIIOJI-
HSIEMOM JIJISI HACTPOMKHU 06beKTa-oIydaTe s, HOTOMY 4To Bee (DYHKI[UU B JIaMb1e
BBI3BIBAIOTCS OTHOCUTEIbHO 00bEKTa-IIPUEMHUKA, /I KOTOPOTO BbI3BaHA caMa
by

Takoe TI0BeICHIE NHOT/IA HA3BIBAIOT 0ZDAHUUCHUEM OMHOCUMENbHOU 001acmu U~
oumocmu (relative scoping), MOTOMY 4TO BBI30BBI BCeX (DYHKITHIT BHYTPH JISIMO/IbI
OTHOCSITCS K OOBEKTY-TIPHEMHUKY:

val menuFile = File("menu-file.txt").apply {
setReadable(true) // Ha camom pgene, menuFile.setReadable(true)
setWritable(true) // Ha camom pene, menuFile.setWritable(true)
setExecutable(false) // Ha camom pene, menuFile.setExecutable(false)

let

Ermte ogna yacto nicronb3yemast crangapTaas QyHKIUS — 3To let, ¢ KOTOPOH BBI
CTAJIKUBAJINCH B TJiaBe 6. let omnpeessieT epeMeHHy o B 06J1acTh BUANMOCTH 3a-
JaHHOM JIIMO/IBI U TIO3BOJISIET UCIOJIH30BATh KJIIOUYEBOE CIIOBO it, ¢ KOTOPBIM BbI
MO3HAKOMUJIUCH B TJIaBe 5, JIJIST CCHIITKU Ha Hee. BoT mpuMep let, KOTOPDIIT BO3BOANUT
B KBa/IpaT [IePBOE YUCJIO B CIIUCKE:

val firstItemSquared = 1istOf(1,2,3).first().let {
it * it

}

be3s let IIPpUHILJIOCH 6[)1 IIPHUCBOUTDH HepBbe/,I IJIEMEHT Hep(—Z‘MEHHOIL/,Iy ‘{TO6BI BBITTOJIHUTb
YMHOKEHUE:

val firstElement = 1istOf(1,2,3).first()
val firstItemSquared = firstElement * firstElement

B coueranuu ¢ apyrumu BoamoskHocTsiMu Kotlin dhyHKIHs let 1aeT 10MoJIHUTE b=
HbIE BBITO/IbI. BbI Buzie/u B ritaBe 6, 4To j1ist paboThI ¢ TUIIAMH, OJJIEPIKUBAIOIIIMI
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null, MoskHO KCTIOIB30BATH OMIepaTop ?: u let. BarystHuTe Ha cJeyONUI IpUMep,
KOTOPBIil UI3MEHSIET TEKCT MPUBETCTBUS B 3aBUCUMOCTH OT TOTO, Y3HAJ TPAKTUPIIUK
UTPOKA WJIH HET:

fun formatGreeting(vipGuest: String?): String {
return vipGuest?.let {
"Welcome, $it. Please, go straight back - your table is ready."
} ?: "Welcome to the tavern. You'll be seated soon."

Tak Kak riepeMeHHast vipGuest UMeET THII ¢ MoepskKoii null, BaskHo ybeaurhes, 9to
ona He pasta null, mpeske yem BbI3bIBaTH OcTasnbHble (yHKIMKA. Onieparop 6e30-
[IACHOTO BBI30BA rAPaHTUPYET, YTO let BBIMOJIHUTCS, TOJBKO €CJIM CTPOKA He paBHA
null; a ecsin let BoimosTHSIETCS, 3HAYNT, apTYMEHT it ToXe He paBen null.

CpaBuute formatGreeting c Bepcueii, He NCTIOB3YIOINIEH let:

fun formatGreeting(vipGuest: String?): String {
return if (vipGuest != null) {
"Welcome, $vipGuest. Please, go straight back - your table is ready."
} else {
"Welcome to the tavern. You'll be seated shortly."

Idta Bepcus formatGreeting HYHKIIMOHATBHO 9KBUBATIEHTHA, HO 00JIe€ MHOTOCJIOBHA.
Crpyxkrypa if/else UCTOIB3YeET MOTHOE UMS TEPEMEHHO vipGuest ABaK/IbBI: TIEp-
BBII pa3 B YCJIOBUU U BTOPOH pa3 — AJIA CO3[JaHusA UTOTOBON CTPOKMU. let, C APYTOi
CTOPOHBI, JIOIyCKaeT TeKY4YUIl CTUJIb, NN CTUJIb Uenoykoi, KOTOPBIN N03BOJIAET
WCIIOJIb30BATh UM ITEPEMEHHON TOIBKO OJUH Pa3.

let MOJKHO BBI3BaTh JIJIsl JTI060TO OOBEKTA-IIPUEMHUKA U TIOJIYYUTH PE3YJIBTAT BbI-
noJiHeHus 1MoL B Hatem npuMepe let BHI3BIBAETCS OTHOCUTENIBHO [IEPEMEHHOI
vipGuest ¢ tunom, nojaep:xuBatomum null. Ilepenannast B let gsaMO1a morydaer
00BEKT-ITPUEMHUK KaK eIMHCTBEHHBIN apryMeHT. [[09TOMY CChLITaThCsI Ha apryMeHT
MOJKHO C ITOMOIIIBIO KJIIOYEBOI0O CJIOBA it.

Hecxkombko pasnuunii Mmeskay let i apply, O KOTOPBIX CTOUT YIIOMIHYTh: KaK BBI YiKe
BuUjesN, let mepeaeT 0ObEKT-TIPHEMHUK B JIIMO/Y, HO apply HUYETO HE mepe/aeT.
Tak:ke apply BO3BpaIaeT TEKYIIUN 00BEKT-TPUEMHUK, KAK TOJHKO aHOHUMHAsI
byHKIus 3aBepimaet paboTy. let, HAMTPOTUB, BO3BPAIIAET PE3YJITAT BHITTOTHEHST
HOCJIEIHEN CTPOKHU JISTMOIBI.
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CrangaptHbie QYHKIINH, TAKKE KaK let, MOSKHO TaK)Ke NCIOJIb30BATD JIJIST CHUKEHUST
pUCKa CIyYallHOTO U3MEHEeHUSI TIePEMEeHHOI, ITOTOMY UTO apTyMEHT let mepeaeTcs
B JIIMOy Kak mapameTp (hyHKIINH, OCTYIHBIA TOJBKO /IS YTeHus1. Bol yBuanTe
MpUMeEP TaKOTO TPUMEHEHUS CTaHAAPTHBIX (yHKIMIT B T1aBe 12.

run

Cuaenyioias cranjiapraasi GyHKIus B criucke — 370 run, MyHKIIMS run TIOX0XKA HA
apply, TOYHO TaK sKe OrPaHUYMBas OTHOCUTEIbHYTO 00JIaCTh BUAMMOCTH, HO HE BO3-
Bpaiaer 0ObeKT-IIPUEMHIK.

Hampumep, BOT Kak MOJKHO TIPOBEPUTH HATMYKE KOHKPETHON CTPOKHU B hafie:

val menuFile = File("menu-file.txt")
val servesDragonsBreath = menuFile.run {
readText().contains("Dragon's Breath")

@DyuKius readText HESIBHO BBI3BIBAETCS OTHOCUTEBHO 00bEKTA-TIPHEMHUKA — 9K-
3eMILIsipa File — momo6HO (YHKIMSIM setReadable, setWriteble 1 setExecutable
B ipumMepe ¢ apply. Ho B otsinume ot apply, run Bo3Bpaiiaer pesyJabrar JssMOIbl —
B HallleM cJay4dae UCTUHY WU JIOXKb.

run MOJKET TaKKe MCII0JIb30BaTbCA /IJIS BBITIOJTHECHM A CChIJIKHM Ha Q)YHKL[I/IIO OTHOCH-
TEJbHO 06'beKTa-HpI/IeMHI/IKa. Bw1 ncriosrb3oBam cChLIKM HA (byHKLII/H/I B TJIaBe D: BOT
IIpUMeEpP, KaK CAeJaTb 9TO C run:

fun nameIsLong(name: String) = name.length >= 20

"Madrigal”.run(::namelIsLong) // Jloxb
"Polarcubis, Supreme Master of NyetHack".run(::nameIsLong) // WcTuHa

Koneuno, BTOpyio CTPOKY B 9TOM IpUMeEPE MOKHO 3aMEHUTH MPSIMBIM BBI30BOM
nameIsLong("Madrigal"), O/IHAKO BLITO/bI OT UCIIOJIb30BAHMS Pun CTAHOBATCA OoJIee
OYEBH/IHBIMH, KOT/Ia TPEOYETCsT BbI3BaTh HECKOJIBKO (DYHKIIHIL: BHI3OB I[ETIOYKOI
C TIOMOIIIBIO run TIPOIIEe YUTATh U aHATU3WPOBaTh. HampuMmep, B3T/IIHUTE Ha CJie-
IYIOIINI KOJI, KOTOPBIH MPOBEPSIET IJIMHY UMEHU UTPOKa, (GOPMUPYET COOBIIEeHUE
B 3aBUCUMOCTHU OT PE3yJIbTaTa U BBIBOJIUT €TO.

fun nameIsLong(name: String) = name.length >= 20
fun playerCreateMessage(nameTooLong: Boolean): String {
return if (nameToolong) {
"Name is too long. Please choose another name."
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} else {
"Welcome, adventurer"

}

"Polarcubis, Supreme Master of NyetHack"
.run(::namelIsLong)
.run(::playerCreateMessage)
.run(::println)

CpaBHUTE 1IETI0YKY BBI30BOB B run C TPEMsI BJIOKEHHBIMU BbI30BAMU (PYHKITUIA:

println(playerCreateMessage(nameIsLong("Polarcubis, Supreme Master
of NyetHack")))

Bioxxennbie BHI30BEI q)yHKHI/Ifl CJIOJKHEE TTOHATDH, IIOTOMY 4YTO YUTATEJIb NOJIKEH
YUTATb KO/ CIIpaBa HAJIEBO, a HE CJIEBA HAIIPpaBO, KaK MbI IIDUBbBIKJIN.

OG6paruTe BHUMaHUE, YTO €CTh Apyrast (hopma BbI30Ba run, 63 00bEeKTa-IPHUEMHI-
Ka. Ita (hopMa BCTpeyaeTcst ropasiio pexke, HO Mbl BKJIIOUMM €€ CIo/a JJIst TIOJTHOTBI
OIUCAHUSI:

val status = run {
if (healthPoints == 100) "perfect health" else "has injuries"

with

with — 370 pazHoBUAHOCTD run. OHa BeseT cebst MOX0KUM 00Pa30M, HO UCIIOTb3YET
IpyTue corJalleHus BbI30Ba. B oTyinume ot cTaHaapTHHIX (QYHKIUI, PACCMOTPEH-
HBIX paHee, with TpebOyert, 4TOObI OOBEKT-TIPUEMHUK TIEPEIABATICS €il B TEPBOM
apryMeHTe, a He Kak cyObeKT BbI30Ba, KaK 9TO MPUHSITO B IPYTUX CTAHAAPTHBIX
bynrnmax:

val nameTooLong = with("Polarcubis, Supreme Master of NyetHack") {
length >= 20

BwmecTo BbI30Ba OTHOCUTEJILHO CTPOKM, KaK B CJydyae ¢ BbI3OBOM "Polarcubis,
Supreme Master of NyetHack".run,cTpoka mepenaercsi Bwith B iepBom (1 B IaHHOM
cydyae e[MHCTBEHHOM ) apTyMeHTe.

Takag HecoTTaCOBAaHHOCTD € OCTATBHBIMI CTAHAAPTHBIMHU (DYHKIIUAMU /leaeT with
MeHee MPE/MOYTUTENBHOI, YeM run. Bosiee Toro, pekoMeHryeM n3beraTb with u vic-
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0JTb30BaTh BMECTO Hee run. Mbl BKJIIOYMIN with CiO/ia TOJBKO JIJIsT TOTO, YTOOBI,
BCTPETUB €€, BbI 3HAJIM, 4TO OHA JieJIaeT (M MOKET ObITh, 3aXOTE 3aMEHUT €€ Ha run).

also

ODyukims also moxoska Ha GyHkiuio let. Kak u let, also nepenaer oObeKT-MpH-
eMHUK Kak apryMeHT B 1stMO1y. Ho ecTh 0/1HO GoJIbIIIoe pasinyre Mex 1y let 1 also:
BTOpPast BO3BpalaeT 00bEKT-IPUEMHHUK, a He Pe3yJIbraT JIAMOIbL.

ITo sesiaeT also OCOOEHHO 1MOJIE3HOM JIJIsT 10OABIEHUST PA3JIUYHBIX TOOOYHBIX
acddekToB. [Ipumep HUXKE IBAXKIBI BbI3bIBAET also /IS BBITIOJTHEHUS JABYX Pa3HbIX
oTIepaIuii: mepBas BRIBOAUT UM (haiina, a BTOpas 3alichIBaeT comep:kumMoe daiiia
B iepeMeHHyIo fileContents.

var fileContents: List<String>
File("file.txt")
.also {
print(it.name)
}.also {
fileContents = it.readlLines()

}

Tak Kak also Bo3BpalaeT 0ObEKT-PUEMHHUK, a He Pe3yJbTaT JAMOIbI, ¢ ee IOMO-
1[I0 MOKHO BBI3BATH JUIMHHYIO IIEII0YKY (DYHKIMIA OTHOCUTENIbHO OPUTHHAIBHOTO
00beKTa-IPUEMHHKA.

takelIf

ITocnennaa cTaHJapTHas Q)yHKHI/IH — 9T0 takeIf. takeIf pa60TaeT HEMHOTI'0 nHaue,
yeM IpyTHUe CTaHAapTHBIE (DYHKIIUN: OHA BBIYUCISET YCIOBUE, NN npeawcam, 3a-
nmannoe B raMOe, KOTOpOE BO3BpalllaeT UCTUHHOE WJIK JIOXKHOE 3HaueHue. Eciu
yCJI0BUE UCTUHHO, takeIf BepHET O6’beKT-HpI/IeMHI/IK. Ecau ycioBue J10XHO, OHA
BepHet null.

Pacemotpure cremyrontuii mpuMep, KOTOPBIN YUTaeT (Hhaiil, TOTBKO ecan Gai 10-
CTYIIEH JUJISI YTEHMSI U /LIS 3aIIUCH:

val fileContents = File("myfile.txt")
.takeIf { it.canRead() && it.canWrite() }
?.readText()
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Bes takeIf 5T0 BBIMISAAUT GOJIEE IPOMO3IKO:

val file = File("myfile.txt")

val fileContents = if (file.canRead() && file.canWrite()) {
file.readText()

} else {
null

Bapuanrt c takeIf He TpeOyeT BpeMEHHOI TlepeMeHHOM file U SIBHOTO BO3BpaTa
null. takeIf yo6HO MCIIOIB30BATH JJIsI IPOBEPKH YCJIOBHSI IIEPE/] TPUCBANBAHIEM
3HaYeHMs TePeEMEHHON WJIH ITPOIoJKeHeM paboThl. KoHientyanbHo takeIf — 5T0
oriepaTop if, HO C IPEUMYIIeCTBOM IIPSIMOTO BO3/IeHCTBHUS Ha 9K3EMILJISIP, YTO YaCTO
H03BOJIsIET U30aBUTHCST OT BPEMEHHOM TTIePEMEHHOM.

takeUnless

Bopliiie MbI cKazasu, 9To 3aKOHYNIN 0630D, HO €CTb elile oiHa (DYHKIINST, TOTIOJIHSI-
fotast GyHKIUIO takeIf, 0 KOTOPOil CTOUT YIOMSIHYTh, 4TOOBI TIPEOCTEPEUD OT €€
UCTIOTh30BaHM: takeUnless. DyHKIMS takeUnless JIEHICTBYET Tak ke, Kak takeIf,
HO BO3BpAIaeT 00beKT-TIPUEMHVIK, €CITN yCI0BHUe 102cHOo. Creyiomuil Ko YuTaer
aiin, ecin oH He CKPBITHI (1 Bo3BpatmaeT null, ecyiv cKpbITHIIN):

val fileContents = File("myfile.txt").takeUnless { it.isHidden }?.readText()

MbI peKOMEH/LyeM OTPaHUYUTh UCTIO/Ib30BaHKe takeUnless, 0COOEHHO TSI TIPOBEPKU
CJIOKHBIX YCJOBHUM, TOTOMY YTO TTOHUMaHUE ITPOrPaMMbl Y YUTAIOIIUX ee JIIo/ei
3afiMeT MHOTO BpeMenu. CpaBHUTE «ITOHATHOCTh» 9TUX ABYX (hpas:

O takeIf — BO3BpalllaeT 3HaYEHUE, €CJU YCJIOBUE UCTUHHO;
QO takeUnless — BO3BpalllaecT 3Ha4eHue, eC/IM yCJ0BHE HE UICTUHHO.

Eciu Bam HOHa,ZIO6I/IJIOCB Bpem4, YTOOBI OCMBICJIUTD 9TO, TO BbI MOTJIX OIIYTUTD, YTO
takeUnless BBITJIS/IUT KaK MEHEE €CTEeCTBEHHDIN CII0co0 ONMcanus JIOTUKH, KOTOPYIO
HYKHO BbIPa3UThb.

Jluist IpoCTBIX yeI0BMii (Kak B IpUMepe Bhiliie) takeUnless He npobiema. Ho B 60-
Jiee CJIOKHBIX MIPUMepax IMOHTh paboTy takeUnless OyzeT cioxkHee (UeN0BEKY, 1O
KpaliHeil mepe).
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Mcnonb3oBaHue CTaHAAPTHbIX (PYHKLMMH

B ta6.r. 9.1 mpuBoauTCst KpaTKast CBojKa 1o cranaapTHbiM dyHakimsm Kotlin, ormi-
CAIIbBIM B 9TOII IJIaBe.

Ta6nuua 9.1. CraHaapTHblE QYHKUMK

MNepepaeT o6bekT- OrpaHuuYMBaeT OTHO-
DYHKLMSA NPUEMHMK B naM6Ay | cuTenbHylo obnactb BosBpalyaer
Kak aprymeHr? BMAUMOCTHN?
let Jla Her Pesyabrat JsiMO/1b1
apply Her Ha O6beKT-IPUEMHIK
run? Her Jla Pesyubrat istM61b1
with? Her Ha PesybraT JsaMO/1b1
also Jla Her O6BEKT-TIPUEMHIK
takeIf Ila Her Bepcuto obbekTa-npuem-
HUKA ¢ NoAAepsKKoii null
takeUnless | /la Her Bepcuio obbexTa-mpuem-
HUKA ¢ mozepskKkoii null

“ Bepcust run, Bbi3biBaeMast 6e3 o6bekTa-npueMinKa (IPUMEHSIETCS PekKe), He Tepelaet
O6'beKT-HpI/IeMHI/IK, He OTpaHuYMBaeT OTHOCUTEJIbHYIO O6]IaCTb BU/IMMOCTU 1 BO3BpaliaeT
pe3yJIBTaT JIsIMO/IbL.

b with BBI3BIBaeTCA He B KOHTEKCTE 0ObeKTa-IPUEMHNKA, KakK "hello.with{..}". BmecTo aTOTO
BOCIIPMHUMAET IIEPBbIN apryMeHT Kak 00beKT-TIPUEeMHUK, a BTOPOil Kak JISIMO/LY, Harpumep:
"with("hello"){..}". DTO eAUHCTBEHHAs CTaHAAPTHAasE (DYHKIIUsL, KOTOpas paboTaeT TaKuM
06pa3oM, U I0ITOMY MbI PEKOMEH/YeM ee 130eraTb.

B aToii Ts1aBe BBI y3HAMM, KaK MOKHO YIIPOCTUTH KOJI, MCMOIB3YsI CTaHAAPTHBIE
dyukmmu. OHM 1a10T BO3MOKHOCTH MTUCATh KO/, KOTOPHIN He TOJTHKO JIAKOHUIEH,
HO ¥ nepegaer ocoOblii ayx sa3bika Kotlin. Mbl 6yieM UCIob30BaTh CTaHapTHbIE
(yHKIIMYM 10 KOHIIA TON KHUTH, TO €CTh Be3Jie, I/le OHU IPUMEHUMBI.

B rmase 2 BBI y3HAN, KaK MIPEICTABIATE JaHHBIE C TTOMOIITBIO TIepeMeHHbIX. B cieny-
IO1I[el TJTaBe Bbl HAYYMTECh IPEACTaBIATh HAOOPbI JaHHBIX ¢ HOMOIIBIO IEPEMEHHBIX
TUIOB-KOJIJIEKIINI List U Set.



Cnuckm M MHOXXecCTBa

Pabota ¢ rpymiioil cBsi3aHHbBIX 3HAYE€HUIT O4eHb BaKHA JIJIsT MHOTHX rporpamm. Ha-
MIPUMED, IIPOrPAMMa MOKET OTIEPUPOBATH CITUCKAMY KHUT, JIOCTOIPUMEYATEIbHOCTEH
Ha TYPUCTHYECKOM MapIIpyTe, GJII0/l B MEHIO HJIH OCTATKAMU JIEHET Ha CYeTax MOCTO-
SHHBIX MTOCETUTENNEi TaBepHbl. Koiekyuu mo3BoIsIoT JIeTKO paboTaTh ¢ TPyIaMn
3HAYEHUIT U TTepe/laBaTh MX KaK apryMEeHTHI B PYHKITNN.

B CJIeAYIOIUX /IBYX I'NIaBaX Mbl PaCCMOTPUM CaMbI€ YaCTO TIPUMEHAEMbIE TUIIbI
KOJIJIEKINA: List (crmucok), Set (MHOXeECTBO) M Map (2cCOIMAaTUBHBIN MAacCHUB).
Kak muorne Apyrue TUIbl IeEpeMEHHbIX, U3Yy4YE€HHbIE B TJIaBE 2, CIIMCKH, MHOKECTBa
1 aCCOIMATHBHBIE MACCHBbI OBIBAIOT /IBYX BU/IOB: U3MEHSIEMBIE U JIOCTYIIHBIE TOJIBKO
JUIST YTeHUsI. B 2Toll riiaBe Mbl pACCMOTPUM CIIUCKU M MHOKECTBA.

Bbl Gyzere ucnonb3oBath KOJIEKIMK 1Jist yiyutnerns Taepabl NyetHack. B pe-
3yJibTare TaBepHa 003aBEIETCsT MEHIO C COJIMIHBIM CITUCKOM OJI0JT — BMECTe ¢ Kydeil
MOCETUTEJEH, KAKIYIIUX TOTPATUTD IEHBI.

Cnuckm

B riaBe 7 Mbl yske 3aTparuBasiu paboTy o CIICKaMH, KOT/IA HCTIOTb30BAIN (QYHKITUIO
split /U1 U3BJIeUCHUS TPEX SJIEMEHTOB U3 OIUCAHNA HAIIUTKA B MEHIO. List COLepKUT
YIIOPSOYEHHYIO KOJIJIEKITNIO SHAYEHII M MOKET COZIEPIKATh IIOBTOPSIOIINECS 3HAYCHIA.

[TpomosmkiM paboTy Ha/l Hallleil BUPTYaJIbHOI TaBepHOI B Tavern.kt, 106aBUB CITUCOK
MOCeTUTeJIel ¢ TOMOTIbI0 (DYHKITNH 1istOof. 1istOf Bo3BpallaeT CIICOK, TOCTYTHBIN
TOJIBKO J1JIsT yTeHust (00 9TOM J1ajiee ), 3ar0JTHEHHBIN 9JIeMEHTaMU, Oy YeHHBIMU 13
aprymeHToB. Co3/afiTe CIICOK M3 TPEX TTOCETUTEIEN.

Jinctunr 10.1. Co3gaHue cnvcka nocetutenel (Tavern.kt)

import kotlin.math.roundToInt
const val TAVERN_NAME = "Taernyl's Folly"

var playerGold = 10
var playerSilver = 10
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val patronList: List<String> = 1listOf("E1li", "Mordoc", "Sophie")

fun main(args: Array<String>) {
placeOrder("shandy,Dragon's Breath,5.91")
println(patronList)

Jlo 9TOro MoMeHTa BbI CO3/IaBaJIi IIePeMEHHbIE PA3HBIX TUIIOB, IIPOCTO OOBABJISS UX.
Ho, 4T06bI MoJIydnTh KOJIEKIIUIO, HYKHO BBIMOJHUTH BA IATa: CO3/aTh KOJIIEK-
1o (B MPUMEPE 3TO CIMCOK MOCETUTE el ) U 06aBUTH B Hee coepkruMoe (MMeHa
nocerutesieir). Kotlin mpenocrasisier hbyHkimm, Takie kak 1istof, KOTOpbie MOTYT
JieJIaTh 9TO OTHOBPEMEHHO.

Ternepb, Kora y Bac eCTb CIUCOK, PACCMOTPHUM THUII List TOApOOHEE.

X0oTs MeXaHW3M aBTOMATHYECKOTO OTpeiesIeHNsT TUTIOB PACIO3HAET CIMCKU, MBI
BKJTIOUHITH HH(POPMAIIHIO O THIIE — val patronList:List<String>, 4TOOBI CIETATH €TO
BUIMMBIM [17151 00cyskaeHnst. O6paTrTe BHUMAaHUe Ha YIJIOBble CKOOKU B List<String>.
<String> — 9TO napamemp muna, i OH COOOIIAeT KOMITUIISITOPY TUTTI 3HAYEHHH, KOTOPbIe
Oy/IyT COMEPKATHCS B CITHCKE, — B HAIIIEM CJIydae 910 String. I3menenue napamerpa
THTIA U3MeHseT TUTI 3HAaYeHUH, KOTOPbIe KOMITUJISATOP Pa3pelnT XPaHUTDb B CITHCKE.

Ecau BBI TIOTIBITAETECH 3ATMCATH IIEJIO€ YHCJIO B patronlList, KOMITUJISITOP 9TOTO He
noryctut. [Tompobyiite 106aBUTH YNCIO B OOBSIBJIEHHBIIN CITHCOK.

Jinctmur 10.2. [lo6aBneHne Lenoro Yymcna B cnmcok ctpok (Tavern.kt)

var patronList: List<String> = listOf("E1li", "Mordoc", "Sophie", 1)

Intelli] mpemypeaut, 4To TETOUNCIEHHOE 3HAUYEHIE HE COOTBETCTBYET OKUAEMOMY
tuiy String. [Tapamerp THa HEOOXOANMO UCIIONB30BATD C List, IOTOMY YTO caM
THII List SIBJISIETCST 0000UeHHbIM MUnom. IT0O O3HAYAET, YTO CIIUCOK MOKET XPAHUTh
JIaHHbIE JIT0OOTO TUIIA, BKITIOYasi TEKCTOBBIE TAHHDIE, TAKHE KAaK CTPOKM (KaK B CIydae
¢ patronlList) W CUMBOJIBI, YUCJIOBbIE 3HAYCHUST, TAKHE KaK TIeJIbIe U IPOOHDIE YC-
JIa, ¥ JIaKe TaHHbIe HOBBIX THIIOB, OMTpe/Ie/IsieMbIX TToJb3oBatesieM. (O6 06006IeHHbIX
THUIAX MoapobHee B riase 17.)

Ynanute nocaentee n3MeHenne ¢ MOMOIIBIO KOMaHABI OTMeHBI BBozia (Command-z
(Ctrl-z)) nnm ynaams 1esnoe Yucio.
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Jinctunur 10.3. Vicnpaenenune cogepxanus cnucka (Tavern.kt)

var patronList: List<String> = listOf("E1li", "Mordoc", "Sophie";—1)

AlocTyn K 3/1ieMeHTaM CnUcCKa

W3 riraBbi 7, Kora paccMaTprBaiach paboTa ¢ hyHKIMel split, Bbl 3HAETe, 4TO JII0-
60ii 9JIEMEHT CITMCKA MOKHO TIOJTYYUTh TI0 €70 HHIEKCY, C TIOMOIIBIO otiepaTopa [ ].
Hywmepanus asieMeHTOB B ciuckax Hayunaemcs ¢ (, moatomy "E1i" nmeet unmexc 0,
a "Sophie" UMeeT MHJIEKC 2.

Msmenute ko Tavern.kt, 4ToObI OH BBIBOAMJI TOJIBKO HEPBOrO HoceTuTe s, Takke
yaaauTe UHGOPMALIMIO O TUIIE 13 0ObABICHUS patronList. Ternepb, KOIia Bbl BIE-
JI, KaKUM TUTIOM TTapaMeTPU3YeTCs CICOK List, MOXKHO UCTIOIb30BATh MEXaHU3M
ABTOMATHUYECKOTO OTPeAeIeHNs TUIIOB U MUcaTh G0Jiee YMCThIA KO,

Jinctuur 10.4. O6palieHne k nepsoMy nocetutento (Tavern.kt)

import kotlin.math.roundToInt
const val TAVERN_NAME = "Taernyl's Folly"

var playerGold = 10
var playerSilver = 10

val patronList:—tist<String> = 1istOf("Eli", "Mordoc", "Sophie")

fun main(args: Array<String>) {
placeOrder("shandy,Dragon's Breath,5.91")

println(patronList[@])

3arryctute Tavern.kt. Bel yBusnTe B KOHCOIM M [1€PBOTO OCETUTES, E1i.

List Takske obecriedrBaeT Apyrue yaooHbie HYHKIIH JOCTYIIA TI0 HHAEKCY, Hallpu-
Mep, I/ U3BJIEUYEHUS TIEPBOTO U TTOCTIETHETO DJIEMEHTA:

patronList.first() // Eli
patronList.last() // Sophie
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FpaHnLbl MHAEKCOB U 6e3onacHbIN AO0CTYN NO MHAEKCY

JlocTym K a7IeMeHTy 10 WHAEKCY TpebyeT 0CTOPOKHOCTH, MOTOMY UTO IOTIBIT-
Ka MOJYyYUTh dJIEMEHT ¢ HEeCYIEeCTBYIONINM UHIEKCOM — B HaIllleM ciydae 4,
TaK KaK CIOUCOK COLEPKUT TOJbKO TPU dJIEeMEHTa, — B036yIII/IT HCKJII0YyeHue
ArrayIndexOutOfBoundsException.

[Tonpobyiite caenath a10 B Kotlin REPL. (MoKHO CKOIIMPOBaTh MEPBYIO CTPOKY
Koja n3 Tavern.kt.)

Jinctuur 10.5. [octyn K HecywecTsytowemy nHaekcy (REPL)

val patronList = 1listOf("Eli", "Mordoc", "Sophie")
patronList[4]

B pesynsrate BB yBUIITE coobuienue: java. lang. ArrayIndexOutOfBoundsException: 4.

Tak Kak JJOCTYII K 9JIEMEHTY 110 MHAEKCY MOKET IPUBECTH K TOSBJICHUIO UCKIIOYCHHST,
Kotlin ob6ecrieurBaet (hyHKII G€30MACHOTO OCTYIIA TI0 WHAEKCY, KOTOPbIE TI03BOJISIT
HOOWTH K 3TO#T pobJieMe ¢ APYroii ctopoHbl. Ec/in MHIEKC He CyIeCTBYET, BMECTO
UCKJIIOYEHHS] OHU MOTYT BEPHYTh KaKOU-HUOYIb APYTON pe3yJIbTar.

Hanpumep, oxa us hyHKIMi 6€3011aCHOTO J0CTYIIA 110 UHEKCY, getOrElse, Mpu-
HUMAeT /IBa apTYMEHTA: ePBBI — 3TO 3aIPAIIUBAECMBIN UHIEKC (He B KBAJPATHBIX
ckoOKax), BTOPOH — aTo MO/, KOTOpast TeHePUPYeT 3HaUYeHKe 110 YMOJTYAHIIO
BMECTO MCKJIIOUEHNU S, eCJTH 3aMTPANTIBAEMOT0 MHIEKCa He CyTIeCTBYET.

[TonpoGyiite ato B REPL.

Jinctmur 10.6. TectuposaHwue getOrElse (REPL)

val patronList = 1listOf("Eli", "Mordoc", "Sophie")
patronList.getOrElse(4) { "Unknown Patron" }

B aToT pa3 pe3ysbraT — Unknown Patron (HeM3BECTHBIN MTOCETUTENH). Tak Kak 3a-
HpaIuBaeMblil HHIEKC He OblLI Hal/IeH, /IS TIOJTyYeHr s 3HAYEHUsT 110 YMOJTYaHHTO
Oblyla BbI3BaHAa aHOHUMHAsT (DY HKITHSI.

Jlpyrast pyHKIws Ge30macHoOro JocTyna, getorNull, Bosspaiaer null BMecTo wc-
Kiodenust. Eciii Bbl ucmosib3yere getOrNull, TO IOJKHBI PEIIUTD, YTO JIEJIAaTh CO
snauenneM null, kax 6110 OKa3aHo B T71aBe 6. OMUH U3 BAPUAHTOB — CBSI3aTh
snauenue null u 3navenue mo ymosuanuto. ITornpodyiite ucmob30BaTh getorNull
c omepatopom ?: B REPL.
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Jinctmur 10.7. TectuposaHue getOrNull (REPL)

val fifthPatron = patronList.getOrNull(4) ?: "Unknown Patron"
fifthPatron

CuoBa pesgyJuisrat 6yet Unknown Patron.

NMpoBepseM coaep>xuMoe Cnucka

B TaBEPHE €CTb TEMHbIE YTJIbl 1 CEKPETHbIE ITOMEIECHUA. K CYACTbBIO, Y TPAKTUPIINKA
OCprIfI a3, 1 OH CKPYILYJIE3HO 3alIMCbIBACT, KTO ITPpUIIE]T WUJIN YIIEJI. Ecmm CIIpO-
CUTD, IIPUCYTCTBYET JIN KOHerTHbeI ITOCETUTEJIb, TO TPAKTUPIHIUK CMOJKET OTBETUTD,
3arJIZIHYB B CIIMCOK.

WNamennre kox Tavern.kt 1 ncmosib3yiite yHKIAIO contains 715 TIPOBEPKU MPUCYT-
CTBUA OIIPE/IEJICHHOTO TOCCTUTEIIA.

Jinctuur 10.8. Mposepka nocetutens (Tavern.kt)

fun main(args: Array<String>) {
if (patronList.contains("E1li")) {
println("The tavern master says: Eli's in the back playing cards.")
} else {
println("The tavern master says: Eli isn't here.")

placeOrder("shandy,Dragon's Breath,5.91")

intlng ist[o])

Sarmryctute Tavern.kt. Tak kak patronList comep:kut "E1i", BB YBUINTE OTBET TPaK-
TUpHIUKaA: "Eli's in the back playing cards." 11OCJIe BBIBO/Ia BbI30Ba placeOrder.

O6paruTe BHUMaHKe, 4TO (DYHKIIMsI contains BBIMIOJIHSIET CTPYKTYPHOE CpaBHEHME
9JIEMEHTOB B CIIMCKE, KaK 1 OIIePATOP CTPYKTYPHOTO PaBEHCTBA.

[IpoBepuTh OTHOBPEMEHHOE MPUCYTCTBUE HECKOJIbKUX MOCETUTEIE MOKHO C TI0-
MOTIbIO (PyHKIINU containsAll. VI3amMeHUTE KO U CIIPOCUTE Y TPAKTUPIIUKA, ITPU-
cyrcrBytot it Sophie u Mordoc oxHoBpemerHo.
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JiuctmHr 10.9. MNpoBepka Heckosbknx nocetutenen (Tavern.kt)

fun main(args: Array<String>) {
if (patronList.contains("Eli")) {
println("The tavern master says: Eli's in the back playing cards. ")
} else {
println("The tavern master says: Eli isn't here.")

}

if (patronList.containsAll(1listOf("Sophie", "Mordoc"))) {

println("The tavern master says: Yea, they're seated by the stew kettle.")
} else {

println("The tavern master says: Nay, they departed hours ago.")

}

placeOrder("shandy,Dragon's Breath,5.91")

3amnyctuTe Tavern.kt. Bel yBUINTE CIIeIyIOMINIT BBIBOI:

The tavern master says: Eli's in the back playing cards.
The tavern master says: Yea, they're seated by the stew kettle.

MeHsieM cogep)XuMoe CnMucKa

Ecuu mocetutesnpb npuiiies1 Win yiies B cepeinHe HOur, BHUMATEIbHbBIN TPAKTUPIITUK
JIOJKEH 100aBUTh MM yOpaTh MMsI TOCETUTEISI U3 TIePEMEHHOIT patronList. B Ha-
crosiiee BpeMs 3TO HEBO3MOKHO.

listOf BO3BpaIIaeT CIUCOK, MTOCTYITHBIN TOJBKO [IJIS YTEHUS, B KOTOPOM HEJb3s
MEHSTh COAEPKUMOE: Bbl He CMOKeTe 100aBUTh, yOpaTh, 0OHOBUTH WJIK 3aMEHUTh
JaHHbIe. /[[ocTyIHbIe TOJBKO U1 YTeHUS CITMCKU — XOpolilee pellieHue, TOTOMY YTO
OHU TIPEIOTBPAIIAIOT J0CAHbIE OMIMOKH, HAITPUME]P, BO3MOKHOCTD BBITHATH 110CE-
TUTEJIS Ha YJIUILY, yOpaB ero UMsi U3 CIUCKA CJIydaiiHo.

[Ipuposa K0CTyIA TOIBKO JJISI UTEHUS Y CIICKA He UMEET HUYero 00IIETo ¢ KITove-
BBIM CJIOBOM val WJIH var, UCIIOJIb30BaHHbIM JIJIs1 00bSIBJICHUS IIEPEMEHHOI CITUCKa.
3aMeHUB B 00bABJIEHUN [IEPEMEHHOIT patronListc val (Kak ceiiuac) Ha var, BbI HE
cliesiaeTe CIICOK JOCTYMHBIM JIJIs n3Menenust. Bam mpocto Gyaer pasperieHo mpu-
CBOWTBH ITEPEMEHHOM patronList Apyroe 3HaYeHME, TO €CTH CO3/IATH HOBBIN CITUCOK.

Bo3MoXHOCTb M3MEHSTH CITICOK HaAINpAMYIO 3aBUCHUT OT €TI0 TUIIa, KOTOprfI u omnpe-
ﬂGﬂIHeT‘BOSR&O)K}H)CTB]43hde}UITinH6hdeI{TEJISCIHJCKQ.IIO(H(OJILK}’IH)CGTPTTGH}IIH)CTO—
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SIHHO TIPUXOJISAT U YXO/ISAT, Mbl JIOJIKHBI UBMEHHUTD THII patronList, 4ToOBI PA3pPeInTh
obnosienne. B sizpike Kotlin Moguduimpyemplii ClIMCOK M3BECTEH KaK USMEHACMbLIL
CNUCOK, 1 BBI JIOJI;KHBI BbI3BATH c])yHKLU/Ho mutableListOf, YTOODBI €10 CO31aTh.

Namenute ko Tavern.kt 1 ncmosib3yliTe mutableListOf BMecTo listOf. I13MeHsiemMbie
CIIMCKH TIO/IEPKUBAOT MHOKECTBO (DYHKIIHIA 1151 T0OABJIEHSI, yIaIeHUsT 1 0OHOB-
JeHus copepxxumoro. CMoaenupyiTe IPUX0/ U yXOJ HECKOTbKUX MTOCETUTEIEeH,
MCIOJIb30BaB (DYHKIINY add 1 remove.

JinctuHr 10.10. Co3aaHue U3MeHSieMoro crnncka nocetutenei (Tavern.kt)

val patronList = mutableListOf("E1li", "Mordoc", "Sophie")

fun main(args: Array<String>) {

placeOrder("shandy,Dragon's Breath,5.91")
println(patronList)
patronList.remove("E1i")
patronList.add("Alex")
println(patronList)

3amycrute Tavern.kt. B KoHCo/IM TOSBUTCS ciepyioliee coobIIeHne:

Madrigal exclaims Ah, d311c10|_|s Dr4gen's Br34th!
[Eli, Mordoc, Sophie]
[Mordoc, Sophie, Alex]

B03MOKHOCTD UBMEHSITD CIIMCOK HAIIPSIMYIO 3aBUCUT OT €T'0 Mund, KOTOPbIii U olipe-
JleJisieT BO3MOKHOCTD U3MEHSITDh 3JIeMEeHTBI B CITUCKe. Eciin Hy>KHO U3BMEHUTD 3JIeMeH-
THI B CIIMCKeE, UCIIOTb3YHTe MutableList. B IpOTUBHOM ciIydae XOPOIIUM pellieHueM
OyJIeT 3alPETUTH UBMEHSIEMOCTD, UCIIOJIb3YsT OOBIYHBII CITHCOK.

O6paruTe BHIMaHUe, 9TO HOBBII JIeMEHT ObLT 100aBJIeH B KOHEIT cITucKa. MOKHO
106aBUTH IIOCETUTEIS B KOHKPETHOE MecTo circka. Hanpumep, eciu VIP-rocts
MPUET B TABEPHY, TPAKTUPIIUK MOXKET OTAATh €My IPEIOUYTEHIE B OUEPE/IN.

Hob6asbre VIP-roctst — mycthb 910 GY/IET MOCETUTEND C TAKUM K€ UMeHeM AJIeKC
(Alex) — B Hauaso crmcka mocerutesieil. (AyieKc XOpoIo U3BECTeH B FOPOJIE U MOJIb-
3yeTcst TAKUMU TIPUBUJIETUSIMU, KaK MOKYITKa MMHTHI Dragon’s Breath panbiire Bcex
OCTAJIbHBIX, YTO, KOHEUHO, He HPaBUTCS ApyTroMy Astekcy.) CIIICOK MOKET COZepKaTh



182 naBa 10. CNMUCKM M MHOXECTBA

HECKOJIbKO 9JIEMEHTOB C OAMHAKOBbIM 3HAY€HUEM, KaK, HAIIDUMED, ABa ITOCETUTEJIA
C O/IMHaKOBbIMU UM€HaMU, TTI03TOMY Z[O6aBJIeHI/Ie elie OJJHOTO AJjlekca — 3TO He IIpo-
OeMa JJIA CITMCKaA.

Jinctuur 10.11. JobasneHue ewe ogHoro Alex (Tavern.kt)

val patronList = mutableListOf("E1li", "Mordoc", "Sophie")

fun main(args: Array<String>) {

placeOrder("shandy,Dragon's Breath,5.91")

println(patronList)
patronList.remove("EL1i")
patronList.add("Alex")
patronList.add(@, "Alex")
println(patronList)

3amyctuTe Tavern.kt cHoBa. Bbl yBumnTE CII€yIONTNIT BHIBOJ:

[Eli, Mordoc, Sophie]
[Alex, Mordoc, Sophie, Alex]

YT00OBI CIeIaTh CIIMCOK patronlList N3MEHAEMBIM, HAM IIPUILIOCH 3aMEHUTH B CBOEM
Kojie 1istOf HamutableListof. Ho List umeer (byHKuHI/I, I103BOJIAIONINE ITPEBpAIaTh
HEM3MEHSIeMbIe CIIMCKHU B U3MEHsIeMble 1 0OPaTHO IIPSIMO B IIPOLIECCE BBIIOIHEHMSL:
toList u toMutableList. Hanpumep, cHoBa cjiesialiTe usmeHdeMblii patronList 10-
CTYITHBIM TOJIBKO JIJIs1 YTE€HUS, UCII0JIb3Y toList:

val patronList = mutableListOf("E1li", "Mordoc", "Sophie")
val readOnlyPatronList = patronList.tolList()

Jormyctum, oy isipabiii Alex penur emenntsb nmst Ha Alexis. VIcoTHUTD €ro ske-
JIaHWe MOKHO, U3MEHUB patronlList IIPU IMOMOIIM oniepaTopa mpucBauBaHud ([ ]=),
TO €CTh IPUCBONB CTPOKE C TIEPBHIM MHAEKCOM HOBOE 3HAYEHE.

Jinctuur 10.12. MognduumpoBaHne N3MEHSAEMOrO CMcKa C NOMOLLBIO onepaTopa
npuceansanus (Tavern.kt)

val patronList = mutableListOf("Eli", "Mordoc", "Sophie")

fun main(args: Array<String>) {
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placeOrder("shandy,Dragon's Breath,5.91")

println(patronList)
patronList.remove("E1i")
patronList.add("Alex")
patronList.add(@, "Alex")
patronList[@] = "Alexis"
println(patronList)

3anycrure Tavern.kt. Bel yBuanTe, 4To patronList OGHOBUJICS U COAEPKUT HOBOE
umst Alexis.

[Eli, Mordoc, Sophie]
[Alexis, Mordoc, Sophie, Alex]

DyHKIMKU, KOTOPbIE U3MEHSIOT COAEPKUMOE U3MEHSIEMbIX CITUCKOB, Ha3bIBAIOT
mymamopamu. B tabs. 10.1 mepeyncieHbl caMmble PacpOCTPaAHEHHBIE MYTATOPBI

JIJIA CITMCKOB.

Ta6bnuua 10.1. MyTaTopbl M3MEHSIEMbIX CMINCKOB

DyHKUUA OnucaHue Mpumepbl
[]= (omte- | [IpucBauBaer 3Ha- val patronList = mutableListOf("Eli",
parop YeHue 110 UHIEKCY, "Mordoc",
mpucBan- BOS6}WKH&€THCKHKP "Sophie")
BaHUS) yeHue, ecau uHjAeKe | patronList[4] = "Reggie"
He CYIIEeCTBYeT IndexOutOfBoundsException
add JloGaBager anemenT |val patronList = mutableListOf("Eli",
B KOHeEI[ CIIUCKA, "Mordoc",
YBEJIMYNBAsI pa3Mep "Sophie™)
Ha OJINH 3JIEMEHT patronList.add("Reggie")
[ELi, Mordoc, Sophie, Reggie]
patronList.size
4
add (110 JlobaBmser asmemenT |val patronList = mutableListOf("E1li",
WHJIEKCY) | B CIIUCOK 10 UHJIEKCY, "Mordoc",
yBeJIM4yuBas pasMep "Sophie™)
Ha OJINH DJIEMEHT. patronList.add(@, "Reggie")
BosOysknaer uckio- | [Reggie, ELi, Mordoc, Sophie]
4eHUe, eCIv NHIEKC
He CYIIeCTBYeT patronList.add(5, "Sophie")
IndexOutOfBoundsException
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Ta6numua 10.1 (okoHvaHue)

DyHKUMA OnucaHue Mpumepbl
addAll JlobGasiiger Bce val patronList = mutableListOf("E1li",
AJIEMEHTBI U3 IPYToi "Mordoc",
KOJUIEKIIUH, €CJIU "Sophie")
OHM TOTO JKe TUIIa patronList.addAl1(1listOf("Reginald", "Alex"))
[EL1, Mordoc, Sophie, Reginald, Alex]
+= (ome- | /loGaBser anement |mutableListOf("Eli",
paTtop WJIA KOJLJIEKITHIO JIe- "Mordoc",
CJIOKEHUS | MEHTOB B CITUCOK "Sophie") += "Reginald"
C IIpUcBa- [ELi1, Mordoc, Sophie, Reginald]
nBanmem) mutableListOf("E1li",
"Mordoc",
"Sophie") += listOf("Alex", "Shruti")
[ELi, Mordoc, Sophie, Alex, Shruti]
-= (one- VYnanger sseMeHT mutableListOf("E1i",
paTop BbI- | NN KOJIJIEKIIAIO DJIe- "Mordoc",
YUTAHUS | MEHTOB U3 CIIMCKA "Sophie") -= "ELi"
C IpucBa- [Mordoc, Sophie]
WBaHUEM) . . Y
val patronList = mutableListOf("E1li",
"Mordoc",
"Sophie")
patronList -= listOf("E1li", Mordoc")
[Sophie]
clear Vnanger Bce anemen- |mutableListOf("E1i", "Mordoc", Sophie").clear()
ThI U3 CIIUCKA [1
removelf | Yinanger Bce asmeMen- |val patronList = mutableListOf("E1i",
ThI U3 CIIMCKa, KOTO- "Mordoc",
pbie YIOBIETBOPSAIOT "Sophie™)
YCJIOBUIO B JIiMb1e patronList.removeIf { it.contains("o") }
[ELi]
UTepauunsa

TpakTUpIMMUK X0UeT MPUBETCTBOBATDH KayKIOTO TTOCETUTEIS, TIOTOMY UTO 9TO MOJIO-
SKUTETBHO CKaKEeTCA Ha peryTaIny 3asefieanst. CIMcKy MoZIepKUBAIOT MHOKECTBO
Pa3HbIX (BYHKITUH, TTO3BOJISIONINX BBITIOJTHUTH HEKOTOPOE AEHCTBUE AT KasKI0TO
3JIeMeHTa CIHMCKA. JTa Ujiesd Ha3bIBACTCS umepayuer].

Oy U3 croco60B BBITIOIHUT UTEPAIHIO CO CIIMCKOM — MCIIOJIb30BaTh UK for.
Ero mormka TakoBa: «/[y11 Kaskoro ajeMeHTa B CITUCKE c/iesiall TO-TO». BBl TOJKHBI
OTIPEZIEJTATH UMST 9JIEMEHTa, a KoMrisitop Kotlin aBroMaTiaecku ompeenur ero Turr.
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M3menute Koyt Tavern.kt U BbIBEIUTE COOOIIEHNE C TPUBETCTBUEM JIJIST KAsKIIOTO T10-
cetutensd. (Takke ymaanute Ko, KOTOPBI MOAUMUIIUPYET U BBIBOJUT patronlList,
4T0OBI N30ABUTHCS OT JIMIIHETO MyCOPa B KOHCOJIH. )

Jinctmur 10.13. O6xo4 3neMeHTOB CrMcKa cnnckoM patronList ¢ nomowybto for (Tavern.kt)

fun main(args: Array<String>) {

placeOrder("shandy,Dragon's Breath,5.91")
intIn ist)

n n
E)
n ]

intIn( ist)
for (patron in patronList) {
println("Good evening, $patron")

SaHYCTI/ITe Tavern.kt, u TPAKTUPHIUK ITOIIPUBETCTBYET KaK/IO0OTO IMTOCETUTEJIA 11O UMEHU:

Good evening, Eli
Good evening, Mordoc
Good evening, Sophie

B artom ciyudae, 13-3a TOro 4TO patronList IPUHA/JIEKNT TUITY MutableList<String>,
patron MoOJy4YuT THUI String. B Tese 1ukaa for g000# KO/, BO3AEHCTBYIOMNIA
Ha patron, Gy/IeT IIPUMeHeH KO BCEM 3JIeMEHTaM B patronList.

B HeKOTOPBIX S13bIKAX, BKITIOYAS Java, UK for 10 yMOIYaHIIO paboTaeT ¢ NH/eK a-
MM MacCHBa WIN KoJiekinu. Jacto aTo HeyJ0OHO, HO TaKOii TO/IX0/ IMEeT TaKsKe
cBou npeumyniecTBa. CHHTAKCHC MHOTOCJIOBEH U CJIOKHO YUTaeM, HO MO3BOJISIET
ToYHee YIIPaBJISATD IIPOLIECCOM UTepaLuu.

B si3bike Kotlin Bee miukibt for onuparorcst Ha urepaiuu. B sispikax Java u C# um
9KBUBAJICHTHBI IINKJIBI foreach.

Tex, KTO 3HAKOM ¢ Java, MOXKET YJMBHTb, YTO OOBIYHOE JIJIsI Java BhIpaskeHue (int
i =0; i <10; i++) { ... }nHesoamoxno B Kotlin. Bmecto atoro mukm for 3amm-
ceIBaeTcs Tak: for(i in1..10){ ... }. OxHaKo Ha ypoBHE OaifT-Ko/a KOMITUJIATOP
ONTUMU3UPYeT UK for s3bika Kotlin 1o Java-sepcuu, eciim BO3MOKHO, YTOOBI
VAYUITUTD TPOU3BOAUTETHHOCTD.
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O6paTI/ITe BHMMaHVE Ha KJIYEBOE CJ0BO in:
for (patron in patronList) { ... }
in ompenessieT 00BeKT /U1 00X0/1a B 1IUKJIE for.

[TukJ for MPOCT ¥ JIETKOYNTAEM, HO €CJIM BBI IIpenoyrTaere 6osee (hyHKIIMOHATb-
HBIN CTUJTh, MCTIOTB3YIiTe (hyHKITUIO forEach.

Oyukius forEach 00XOANUT KK AJIEMEHT B CITUCKE — TTOCIEI0BATENBHO OT Ha-
YaJia JIo KOHIAa — U TIepe/iaeT KaK/bli 3JIeMeHT aHOHUMHON (DYHKIIMM B apryMeHTe.

3amenure UKJ for yHKITMEH forEach.
Jinctuur 10.14. O6xop aneMeHTOB cnucka patronList ¢ nomMowbio dyHkumm forEach (Tavern.kt)

fun main(args: Array<String>) {
placeOrder("shandy,Dragon's Breath,5.91")

For—¢ . ist){

¥

patronList.forEach { patron ->
println("Good evening, $patron")

SarryctuTte Tavern.kt, 1 BBI YBUIUTE TOT K€ BBIBOJL, UTO U panbiie. [luki for n hyHK-
st forEach (PyHKIIMOHAIBHO S5KBUBAJICHTHBI.

Huxn for u dpyukius forEach 06pabaThIBalOT UHAEKCHI HessBHO. Ecim Bam HOTpe6y-
€TCH MMOJIYYUTh MH/IEKC Ka)K/I0T0 3JIEMEHTa B CIIUCKE, UCT0JIb3yiiTe forEachIndexed.
Namenute Koz Tavern.kt u ucriosibayiire GyHKIuio forEachIndexed, 4TOOBI BBIBECTH
MECTO KayK/[OTO IIOCETUTES B OUEPEIN.

Jinctmur 10.15. BbiBoa no3uumm cTpoku B cnncke ¢ nomoubto forEachIndexed (Tavern.kt)

fun main(args: Array<String>) {
placeOrder("“shandy,Dragon's Breath,5.91")

patronList.forEachIndexed { index, patron ->
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println("Good evening, $patron - you're #${index + 1} in line.")

3amycture Tavern.kt CHOBa, YTOObBI YBUIETH OCETUTEJIECH B OUEPE/IH:

Good evening, Eli - you're #1 in line.
Good evening, Mordoc - you're #2 in line.
Good evening, Sophie - you're #3 in line.

(DyHKHI/II/I forEach 1 forEachIndexed JOCTYIIHBI 1 /1711 HEKOTOPBIX APYTUX TUIIOB
B Kotlin. 9ra kaTeropust TMNOB HasbiBaeTCst Iterable (MTEpUpPyEMbIe) U BKIIOYA-
eT List, Set, Map, IntRange (muamasonsl Tuma 0...9, KoTopbie BB BUAENN B T1aBe 3)
U IPYTHE TUTIBI KOJIIEKIN. VTepupyemble TUITBI TOAEP;KUBAIOT UTEPAIIATO — JIPY-
TUMU CJIOBAMU, OHU [TO3BOJISIIOT BBITIOJTHUTH 0OXO0/ XPAaHIUMbIX 9JIEMEHTOB U BBIIIOJI-
HUTDb HEKOTOPBIE IEUCTBUS € KAKIBIM U3 HUX.

Hacrana mopa BepHyTbCd K UMUTAIIMN TaBePHbL. Ternepb KaxK/bIi MOCEeTUTE b XO-
yer 3akasaTh Dragon’s Breath. /[ 9TOTO MMepeMecTrTe BHI30B placeOrder BHYTPb
JIIMOIBI, KOTOPast IIepeaeTcs B (yuxiuio forEachIndexed, 4TOOBI OHA BHI3bIBAJIACH
JUJIST KaXKIOTO MOCeTUTeJ B ciiucKe. Termepp, Koraa 3aka3aThb HAIUTOK MOTYT Bce
IIOCETUTEJIN, & HE TOJbKO UTPOK, U3MeHUTE placeOrder, 4yTOOBI OHA IpuHUMaJIa UM
IIOCETUTEJIS, C/IeJIaBIIEero 3akas.

Tak:ke 3aKOMMEHTHUPYIiTe BbI30B performPurchase B placeOrder. (OH moHao0uTcst
HaM B CJIeyIOIei riase. )

Jinctmur 10.16. MogennpoBaHne Heckonbkux 3aka3oB (Tavern.kt)

fun main(args: Array<String>) {

u . . . u
patronList.forEachIndexed { index, patron ->
println("Good evening, $patron - you're #${index + 1} in line.")
placeOrder(patron, "shandy,Dragon's Breath,5.91")

private fun placeOrder(patronName: String, menuData: String) {
val indexOfApostrophe = TAVERN_NAME.indexOf('\'")
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//

val tavernMaster = TAVERN_NAME.substring(® until indexOfApostrophe)

println("$patronName speaks with $tavernMaster about their order.")

val (type, name, price) = menuData.split(',')

val message = "$patronName buys a $name ($type) for $price."
println(message)

performPurchase(price.toDouble())

performPurchase(price.tobouble())

val phrase = if (name == "Dragon's Breath")

"$patronName exclaims: ${toDragonSpeak("Ah, delicious $name!")}"
} else {
"$patronName says: Thanks for the $name."

}
println(phrase)

3amyctuTe Tavern.kt 1 TOCMOTPUTE, KaK TaBepHA OKUBAET C TIPUXO/IOM TPEX MTOCETH-
TeJelt, 3akaspiBafomux Dragon’s Breath:

The tavern master says: Eli's in the back playing cards.
The tavern master says: Yea, they're seated by the stew kettle.
Good evening, Eli - you're #1 in line.

Eli speaks with Taernyl about their order.

Eli buys a Dragon's Breath (shandy) for 5.91.

Eli exclaims: Ah, d311cle@|_|s Dr4gén's Br34th!

Good evening, Mordoc - you're #2 in line.

Mordoc speaks with Taernyl about their order.

Mordoc buys a Dragon's Breath (shandy) for 5.91.

Mordoc exclaims: Ah, d311c1@|_|s Dr4gén's Br34th!

Good evening, Sophie - you're #3 in line.

Sophie speaks with Taernyl about their order.

Sophie buys a Dragon's Breath (shandy) for 5.91.

Sophie exclaims: Ah, d311c1@|_|s Dr4gén's Br34th!

W tepupyembie KOJUTEKIMHN TTOJIEPKUBAIOT PA3HOOOPasHbIe (DYHKITUH, TO3BOJISIONIIE
OIIPEETISATh ICHCTBUS, KOTOPbIe HEOOXOIUMO BBITIOJHUTD JJIST KasKI0TO dJIeMeHTa
kostekiu. O6 Iterable u APyrux (YHKIUSAX UTEpaIii moapoOHee pacCcKas3bIBa-
etcs B riiase 19.
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YreHue c¢aitna B cnucok

Pasnoo6pasue ykpalaer Ku3Hb, U TPAKTUPIIUK 3HAET, YTO IIOCETUTEIH XOTAT H0-
raToro Bbibopa B Mento. Ha ganubiii Moment Dragons’ Breath — a10 equncTBenHOE,
4TO Mpogaercs B tapepHe. Hactaio BpeMs 9T0 UCIIPaBUTh, J0OABUB B MEHIO GOJIbIIE
OJITO/T U HATIUTKOB.

Y100OBI COKOHOMUTH BPEMsl, MbI IIOATOTOBUJIM MEHIO B TEKCTOBOM (haiijie, KOTOPbIiA
MoxxHO 3arpy3uth B NyetHack. Daiinr comepKuT HECKOIBKO TYHKTOB /LIS MEHIO
B TaKOM Jke (hopmare, Kak onucanue Hamutka Dragons’ Breath.

Crauama cosfaiiTe HOBYIO MAIKy /TS IAHHBIX: TEJTKHATE TTPABON KHOTTKOW MBITIN
na poekre NyetHack B okHe mHCTPYMEHTOB TipoekTa 1 BbiGeprTe New — Directory
(puc. 10.1). ITpucsoiiTe mamke nMs data.

Bl Proj.r @ = | %~ |1-. i";Tavern.kt |
¥ g NyetHaclema=meme == = -
> b .idea _ ¥ Module
» Bu.settin  Add Framework Support... 2 File
» D= build | & Scratch File {r 3N
> m gradiq 9% Cut o
» mmout | [l Copy #C X' & FXML File |
v Bgsrcn Copy Path {+38C f
(L Ga  Copy Relative Path X{3®C | i HTML File
iz Sw [l Paste 38V | © Gradle Kotlin DSL Build Script
fRTay 5 & Gradle Kotlin DSL Settings
ill .gitigf)-+« Find Usages NF7 | & XSLT Stylesheet
(3 build.¢  Find in Path... {+38F
el gradlei Replace in Path... {+38R Edit File Templates...
£ gradle  Analyze >,
im NyetH kil Resource Bundle
» |l External L Refactor » | (* Plugin DevKit >
, -

Puc. 10.1. Co3aaHne HOBOM Nanku

CxauafiTe MeHIO 110 ccblTKe bignerdranch.com/solutions/tavern-menu-data.txt 1 coxpanuTe
B I1alKe data ¢ UMeHeM tavern-menu-items.txt.

Teriepb MOKHO 100aBUTD B Tavern.kt KOJT JIJIst YTE€HNUsT TeKCTa 13 (hailia B CTPOKY U BbI-
3BaTh split jiuist uTOrOBOIT cTpoku. He 3a6ybre 106aBuTh B Havaso (daiiia Tavern.kt
MHCTPYKIMIO import java.io.File.
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JiuctmHr 10.17. YteHre MeHio 13 daiina (Tavern.kt)

import java.io.File

val patronList = mutableListOf("Eli", "Mordoc", "Sophie")
val menuList = File("data/tavern-menu-items.txt")
.readText()
.split("\n")

Bbl ucnosib3oBasiu THI java.io.File /ijist pabOThI ¢ KOHKPETHBIM (hallIOM 110 yKa-
3aHHOMY Ty TH.

Dyukius readText B File Bo3BpalllaeT cojepskumoe daiijia B BUjie CTPOKH. 3aTeM
BbI3bIBaeTcs (yHKIMs split (Kak B ryraBe 7), 4To0bl pasbuTh cojep:kumoe (aiiia mo
CUMBOJTY TIEPEBOJIa CTPOKH (TTPe/ICTaBIICH 9KPAHMPOBAHHOI TTOCTIE/I0BATENBHOCTHIO
'\n') 1 BEPHYTb €T0 KaK CIIHICOK.

Teneppb BeI30BUTE forEachIndexed /i menulist, YTOOBI BBIBECTU BCE HIEMEHTBI
CIINCKa BMECTE C UX MHIEKCAMU.

Jinctmur 10.18. Boisoa pa3HoobpasHoro meHto (Tavern.kt)

fun main(args: Array<String>) {

patronList.forEachIndexed { index, patron ->
println("Good evening, $patron - you're #${index + 1} in line.")
placeOrder(patron, "shandy,Dragon's Breath,5.91")

}

menuList.forEachIndexed { index, data ->
println("$index : $data")

3amycrute Tavern.kt. Bel yBunTe comep:;xumMoe MeHIO, 3arpy:KeHHOE B CITHCOK:

: shandy,Dragon's Breath,5.91

: elixir,Shirley's Temple,4.12

: meal,goblet of LaCroix,1.22

: desert dessert,pickled camel hump,7.33
: elixir,iced boilermaker,11.22

AW NER O

Ternepb, OTyYnB menuList, cesaiite Tak, YT00BI KasKbIil TOCETUTEb YTO-HIOYIb
3aKasajl, BBIOMpas cirydaitHoe 011010 U3 MEHIO.
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JinctuHr 10.19. Boibop cyyaliHbix no3vumii u3 MeHto (Tavern.kt)

fun main(args: Array<String>) {

patronList.forEachIndexed { index, patron ->
println("Good evening, $patron - you're #${index + 1} in line.")

n ' n
3 3 3

placeOrder(patron, menuList.shuffled().first())
}

menuList.forEachIndexed { index, data ->
println("$index : $data")

Sarmryctute Tavern.kt. Bol yBuamTe, 9T0 KasKABIA TTOCETUTEND CEal 3aKa3 Ha CIIy-
YaifHY10 HO3UIIHIO U3 MEHIO.

AecTpykTypusauua

Cnucok Takske TpejjiaraeT BO3MOKHOCTh JIECTPYKTYPU3AIUU IO TISTU TIEPBbIX
aeMeHTOB. [lecTpyKTypHU3alus, Kak Bbl BUAEIU B IJIaBe 7, MO3BOJIsIET 00DBSIBUTD
HECKOJIBKO TIePeMEeHHBIX U TIPUCBOUTD UM 3HAYEHUS B OJHOM BBIpakeHUH. Bl mc-
MoJIb3yeTe MPUEM JeCTPYKTYPUBAIINHY JIJIs Pas/ie/IeHns 3aKa3a Ha COCTABJISIONINE:

val (type, name, price) = menuData.split(',")

910 06bsABIEHNE IPUCBAUBAET [IEPBLIE TPU DJIEMEHTA CIIMCKA, BO3BPAIaeMOro
(byHKIIIET split, CTPOKOBBIM 3HAUYEHUSM type, name U price.

Kcratu roBopsi, MOKHO BBIOOPOYHO JIECTPYKTYPUPOBATH 9JIEMEHTbI U3 CITHCKA, UC-
II0JIb3Y$I CUMBOJI _ JIJISI IIPOILY CKa HesKeslaTeJIbHbIX aJieMeHToB. Harpumep, Tpaktup-
LMK MOJKeT 3aX0TeTh BblJJaTh Mea/Iu JIyYlIIUM XKOHIJIepaM Me4yaMU B KOPOJIEBCTBE,
HO eMy He XBaTtaeT cepeOpstHoi Meiasin. ECJii BbI XOTHTE IECTPYKTYPHPOBATH TOJBKO
[IEPBOE U TPEeThe 3HAUCHUS U3 CIIMCKA ITOCETUTEJIeH, 9TO MOKHO CJleJ1aTh TaK:

val (goldMedal, _, bronzeMedal) = patronList

MHoO)>XecTBa

CHI/ICKI/I, KaK Bbl BU/I€JI, MOT'YT XPaHUTb IMMOBTOPAIOMINECA 9JIEMEHTDI (I/I yoopsazao-
YUBATbHCA, IIO3TOMY IOBTOPAOUINECA IJIEMEHTDI JIETKO BbIABUTD 110 UX HOSI/IL[I/IHM).
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}h)HHOFH&HyHﬂHlKOHHeKHHH;FapaHTprKHHaHyHHKaHbHOCTbCBOHXBHGMGHTOB
IIJIE[ 9TOI'0O MOJKHO MCITOJIb30BaThb MHOKECTBA.

hAiIO)KECTBElB()NH{OFOhdIH)XO}KIIPHlCIHdCKII.()HTIHCIH)HBSyH)T’Fe}KeIlTepalHlOI{HIJe
(byHKHI/II/I n MOI'yT OBITH M3MEHSIEMbIMU WJIN AOCTYITHBIMU TOJIBKO IJIA YTEHUA.

Ho ecTp 1Ba BAsKHBIX OTIMYMS MEKTY CITUCKAMU 1 MHOKECTBAMI: MHOKEeCTBA rapaH-
TUPYIOT YHUKAJIBHOCTb 2JIEMEHTOB U He TIO/IEP;KIBAIOT BO3MOKHOCTD X U3MEHEHU S
0 MHIEKCAM, TOTOMY UTO He MTPelyCMaTPUBAIOT KAKOTO-TO CTPOTO OIPE/IETIEHHOTO
nopsijika pasmenienus. (TeM He MeHee BbI Bce PaBHO MO’KETE YUTATD HJIEMEHTBI 110
KOHKPETHOMY MH/IEKCY, K UeMY MbI BCKOPE €Ille BEPHEMCs ).

Co3pgaHue MHOXecTBa

Crmcox co3nmaeTtcs ¢ ToMoIbio GyHKITNN 1istof. Co3maTh MHOKECTBO MOKHO C TT0-
Molibio pyHkimn setof. [Tonpobyiite cosgarh MHOKecTBO B REPL.

Jinctuur 10.20. Co3aanHve MHOXxecTBa (REPL)

val planets = setOf("Mercury”, "Venus", "Earth")
planets
["Mercury", "Venus", "Earth"]

Ecuu monpo6oBath 106aBUTH B MHOKECTBO OJIHY ¥ TY /K€ TJIAHETY JBaK/Ibl, B HEM
OCTaHEeTCS TOJBKO OJTHA.

Jinctunr 10.21. MNpobyem co3gaTb MHOXeCTBO € AybnukaTtom (REPL)

val planets = setOf("Mercury”, "Venus", "Earth", "Earth")
planets
["Mercury", "Venus", "Earth"]

Bropoe 3Hauenne "Earth" ObLJIO BEIOPOIIIEHO U3 MHOKECTBA.

Tak ke Kak CIIMCOK, MHOXKECTBO [103BOJISIET IIPOBEPUTD IIPUCYTCTBUE KOHKPETHOIO
9JIeMEHTa C IOMOIIbIO contains MK containsAll. [Tompobyiite (hbyHKIMIO contains
B REPL.

JNnctmHr 10.22. MNposepka nnaHeT (REPL)

planets.contains("Earth")
true

planets.contains("Pluto")
false
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MHOKecTBO He UH/IEKCUPYET CBOE COIEPKUMOE — 3TO O3HAYAET, YTO OHO He TIO/I-
JIePKUBAET BCTPOEHHbII oTiepaTop [ ] /IJIst IOCTYIIA K SJIEeMEHTaM 110 uHjieKcy. Tem He
MeHee MOKHO 3aIPOCUTD 9JIEMEHT IO OTIPe/leJIEHHOMY UHIEKCY C TTOMOTIbI0 (DYyHK-
I[1H, KOTOPAst KCIIOJb3YeT UTEPAIUY JIJIS PellieHrst cBoei 3amaun. YToObl ToyduTh
JIOCTYTI K TPEThell MyiaHeTe B MHOKECTBE C TTOMOTIBIO (DYHKIINH elementAt, BBeIUTE
B REPL cnenyioiee.

JiuctuHr 10.23. Mouck TpeTbel nnaHeTtsl (REPL)

val planets = setOf("Mercury”, "Venus", "Earth")
planets.elementAt(2)
Earth

Ho umeiite B BULY, 4TO JOCTYII 110 MHAEKCY B MHOKECTBE paboTaeT Ha MOPSIIOK Me/l-
JIeHHee, 9eM TOCTYTI IO MHAEKCY B CIICKe. JTO CBI3aHO C BHYTPEHHNM YCTPOUCTBOM
elementAt. Korma dbyHKINA elementAt BBI3BIBAETCS 1T MHOKECTBA, OHA TIOCJIEO-
BaTeJIbHO MepebupaeT ero aJIeMeHThI, TI0Ka He JOCTUIHET 3aJaHHOr0 MHEKCa. JTO
03HAYaeT, 4TO B GOJIBIIOM MHOMKECTBE JOCTYII K 9JIEMEHTY ¢ OOJIBIIMM UHIEKCOM
OyZeT IPOMCXOUTh MeJIJIEHHEee, YeM JIOCTYII 110 MHEKCY B ciucke. [1o aToit nmpu-
YUHe, eCJIU BaM HY>KeH JOCTYII 110 UHAEKCY, UCIIOIb3YHTe CITUCOK, 2 HE MHOXKECTBO.

Taxske MHOKECTBO UMeET U3MEHAEMYIO BepPCHIO (KaK BBl CKOPO YBHUAWTE), HO HE
nMeeT QyHKIMI-MyTaTOPOB, UCIIOJb3YIONNX NH/EKC (Kak (GyHKIMs add(index,
element) B THUIIE List).

OzHako MHOKeCTBA 00J1a/Ia0T OYEHb IIEHHBIM CBOMCTBOM yCTPAaHEHUs TOBTOPSI-
fonuxcst aaeMeHToB. Ho kKak ObITh, €CJiM IPOTPaMMKCTY TpeOyeTcst 06ecednTh
YHUKQJIBHOCTH 2JIEMEHTOB U BBICOKAsl CKOPOCTH JIOCTYTA 110 UHEeKCY? MoKHO nc-
[0JIb30BATh CJIEAYIONIMIA TPUEM: CO3/IaliTe MHOKECTBO, YTOOBI yIAINUTH IyOJUKATHI,
a OTOM TIpeodOpasyiTe ero B CIUCOK, KOT/Ia BaM MOHAI0OUTCST TOCTYII TIO UHAEKCY
i QyHKIIUI-MYTaTOPHI.

ImeHHO Tak MbI peanmn3dyeM CIInCOK IIOCEeTUTeJIeN [JI1 TaBEPHBI.

[Ao6aBneHne 3n1eMEeHTOB B MHO)XECTBO

Yrob6b1 106aBUTH pa3Ho0Opasusi, CreHeprpyeM UMeHa IIOCeTUTe el CaydaitibiM 00-
Pa3oM, UCTIOJIB3YsI CIIUCOK nMeH U hamumii. /lobassre B Tavern.kt crincok amummit
U UCI0JIb3YiiTe forEach, uTo6Ob! moayunTh 10 coryyaitnbix KoMOMHaIMT nMeH (13
patronList) n damumuii. (HamomunMm, 9T0 1718 UTeparuii MOKHO MCIOJIb30BATh
JINATTa30HbL. )
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Ynasure 1Ba Boi3oBa forEachIndexed, IPUBETCTBOBABIINX IIOCETUTEIEH U CO3/[aBaB-
HINX 3aKa3bl 13 MEHIO. BCKOPC MbI 3aMEHUM UX I/ITepaHI/IHMI/I 110 CHI/ICKy YHI/IKaJIbeIX
IIOCETUTEIEI.

JiuctuHr 10.24. l'eHepaumsa 10 cnyydaiiHbix nocetutenein (Tavern.kt)

val patronList = mutableListOf("E1li", "Mordoc", "Sophie")
val lastName = listOf("Ironfoot", "Fernsworth", "Baggins")
val menuList = File("data/tavern-menu-items.txt")
.readText ()
.split("\n")

fun main(args: Array<String>) {

¥

(0..9).forEach {
val first = patronList.shuffled().first()
val last = lastName.shuffled().first()
val name = "$first $last"
println(name)

amycrure Tavern.kt. Ber yBuaute 10 ciryyaiiHbix uMeH noceturesieil B Bbioge. OHu
He 00s13aTeJIbHO OY/IyT COBIAJIaTh C MPUBEICHHBIMU HIKE, HO Oy T IIOXOKH — 1 CPe-
I HUX OYIyT MONMaAaThCst OAMHAKOBbBIE COUETAHMS UMEH 1 (haMUIINii:

Eli Baggins

Eli Baggins

Eli Baggins

Eli Ironfoot
Sophie Baggins
Sophie Fernsworth
Sophie Baggins
Eli Ironfoot

Eli Ironfoot
Sophie Fernsworth
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Ho nama MO/I€JIb TaBEPHDbI Tpe6yeT YHUKaJIbHBIX UME€H HOCCTHTEJIGfI, IIOTOMY 4TO
CKOPO MbI ITPUBSAKEM Gasanc MOHET K KaXX/IOMY ITOCETUTEJIIO. [TosBiienue ABYX 110~
ceTuTeel ¢ OMVMHAKOBbIMU MME€HaAMU MOJKET IMPUBECTU K IIYTaHUIIE.

Y1006BI YAAJIUTH I/IMeHa',ZIy6]II/IKaTI>I n3 CITMCKa, lIO6aBI/IM KaK/10€ UM B MHOKECTBO.
JIio6ble ITOBTOPAIOIIMECA 9JIEMEHTDI 6YILYT OT6pOIH€HbI, 1 OCTaHYTCA TOJBKO YHU-
KaJIbHbIC 3HAYECHW .

O0ObsiBUTE ITyCTO€ U3MEHAEMOE MHOKECTBO U ,Z[O6aBbTe Tyaa cnyqaﬁHo CreHepumupo-
BaHHbIE MMeHa II0CETUTEJIEN.

JinctmHr 10.25. YHrKanbHOCTb Yepe3 MHoXecCTBO (Tavern.kt)

val lastName = 1listOf("Ironfoot", "Fernsworth", "Baggins")
val uniquePatrons = mutableSetOf<String>()
val menuList = File("data/tavern-menu-items.txt")
.readText()
.split("\n")

fun main(args: Array<String>) {

(0..9).forEach {
val first = patronList.shuffled().first()
val last = lastName.shuffled().first()
val name = "$first $last”
println{name)
uniquePatrons += name

}

println(uniquePatrons)

O6paTI/ITe BHUMaHMe, YTO Bbl HE MOJKeTe PaCCUUThIBATh Ha aBTOMAaTUYECKOE OIIpe-
JleJIeHre TUIIOB I uniquePatrons, IIOTOMY YTO 0OBABUIIN €ro KaK IIyCTOE€ MHOKE-
ctBo. Heobxoaumo YKasbIBaTb TUII 2JIEMEHTOB, KOTOPOE OHO MOJKET COAEPKATh:
mutableSetOf<String>. Boatom cJIydae Bbl MCIIOJIb3YETE OIIepaTop += /s z[o6aBJIeHI/Iﬂ
name B uniquePatrons 1 BeimoJHsgeTe utepannu 10 pas.

3amyctute Tavern.kt cHoBa. B MHOXkecTBe coziep:kaTcsi TOJIbKO YHUKAJIbHbIC 3HAUCHMS,
MI09TOMY BBl HaBepHsKa rosryynte Metee 10 nMen nocerureseit.

[Eli Fernsworth, Eli Ironfoot, Sophie Baggins, Mordoc Baggins,
Sophie Fernsworth]
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naBa 10. Cnnckn 1 MHOXeCTBa

Xorst MutableSet moziep kuBaeT Jo0aBIeHNE U YIaJeHNE IeMEHTOB, Kak 1 Mutable-
List, OH He TOIEPKUBAET MyTaTOPBI C JOCTYTIOM 110 nHaeKcy. B tabm. 10.2 mepe-
YUCJIEHBI HEKOTOPBIE CaMble 9aCcTO IIPUMEHsIeMble MyTaTOPbI 171 MutableSet.

Ta6nuua 10.2. MyTaTOpbl M3MEHSEMbIX MHOXECTB

TBI JIPYTOH KOJIEKIINN
B MHOKECTBO

DyHKUNA OnucaHue Mpumepbl
add JlobGaBuisger a1eMeHT mutableSetOf(1,2).add(3)
B MHOJKECTBO [1,2,3]
addAll JlobGasuisger Bee seMen- | mutableSet0f(1,2).addA11(1ist0f(1,5,6))

[1,2,5,6]

+= (omeparop

Jlo6Gasusier amemenT(bl)

mutableSetOf(1,2) += 3

13 MHOKECTBaA

CJIOJKEHUS C IPU- | B MHOJKECTBO [1,2,3]
CBaNBaHWUEM)
-= (oneparop Vnassier anemenT(bl) mutableSet0f(1,2,3) -= 3
BBIYUTAHMS C [IPU- | U3 MHOXKECTBA [1,2] mutableSetOf(1,2,3) -= 1list0f(2,3)
CBaMBAHUEM ) [1]
remove Vianger anemMeHT us mutableSetOf(1,2,3).remove(l)
MHOKeCTBa [2,3]
removeAll Vianger u3 MHokecTsa mutableSetOf(1,2).
BCE 2JIEMEHTBI, Tiepednc- | removeAll(1istof(1,5,6))
JIEHHBIE B JIPYTOH KOJI- [2]
JIEKIIAN
clear Vianger Bce s7eMeHTbI mutableSetOf(1,2).clear()

(]

LUukn while

Tereps, KoTZIa Y BaC €CTh CITUCOK YHUKATBHBIX UMEH, ITyCTh OHU CIIEJIAIOT CIyJari-
Hble 3aKa3bl 13 MeHt0. OHAKO B 9TOM pas/iesie BbI JOJIKHbBI UCIIOTb30BaTh IPYTOI
MeXaHU3M /19 00X0/1a KOJICKIIUK: IUKJI while.

[Luka for y1o6HO UCIIOIB30BATh, KOT/A HYKHO BBIIIOJHUTD KO/ /IS KasKIOTO dJIe-
MeHTa IocJjenoBaTebHocTH. Ho OH TIJI0X0 MOAXOANT IJIS CIy4YaeB, KOTAA ITUKJ
3aBepIIaeTcs M0 JOCTHKEHUH HEKOTOPOIO COCTOSIHUSI, a He MTOCJIe OIpPeIeIeHHOTO
yucsa urepanuii. s Takux cuTyaruii JyJiie moAXOIUT UK while.
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Jloruka 1uksia while coemytoniast: «IToka ycioBre HCTHHHO, BBITIOIHSTH KOJI B OJIOKe>.
Crenepupyiite poBHO 10 3aKa30B, UCIIOB3YS var KaK CUETUUK 3aKa30B, 1 ITUKJI while,
POJIOJIKAIONIMIA BBITIOJIHITHCS, TIOKa He OyaeT crenepupoBano 10 3aka3oB.

JlobassTe B Kog Tavern.kt UTepaliiuu 1o CoAePKIMMOMY MHOKECTBA, YUTOOBI OJTYIUThH
B utore 10 3aka3oB. /lyis aTOr0 MCIONB3YHTE UK while.

JIncTuHr 10.26. YHVKaNbHble MOCETUTENM COBEPLLAIOT C/TyyaliHble 3akasbl (Tavern.kt)

fun main(args: Array<String>) {
println(uniquePatrons)

var orderCount = @
while (orderCount <= 9) {
placeOrder(uniquePatrons.shuffled().first(),
menuList.shuffled().first())
orderCount++

Onepamop unxpemenma (++) npubasisier 1 K 3HaYeHUIO orderCount B KasKI0M nUTe-
paruu.

Sarmryctute Tavern.kt. B atot pas Bot yBuanTe 10 crygailiHbIx 3aKa30B IOCETUTEIIEIH:

Sophie Ironfoot speaks with Taernyl about their order.

Sophie Ironfoot buys a Dragon's Breath (shandy) for 5.91.

Sophie Ironfoot exclaims: Ah, d311c1@|_|s Dr4gén's Br34th!
Mordoc Fernsworth speaks with Taernyl about their order.

Mordoc Fernsworth buys a Dragon's Breath (shandy) for 5.91.
Mordoc Fernsworth exclaims: Ah, d311c1@|_|s Dr4gen's Br34th!

Eli Baggins speaks with Taernyl about their order.

Eli Baggins buys a pickled camel hump (desert dessert) for 7.33.
Eli Baggins says: Thanks for the pickled camel hump.

IIukawhile Tpe6yeT BECTU CUET 3aKa30B IJIsI OIIPeIeJICHN YCIOBUA ITPOIOJIKEHUA.
Brr naunnaete co 3nauenus orderCount, paBHoro 0, 1 yBeanInBaeTe €ro B KaKI0H
urepanuu. [Hukia while 6oJtee r1/161<1/1f/’1, 4yeM IUKJ for, IOTOMY YTO MOYKET IIPeJ-
CTaBJISATH COCTOSHUE, He OCHOBAaHHOE Ha uTepaluu. B npuMepe 3To n1ocTUTACTCSA
yBeJIM4YEeHUEM cUeTYrnKa orderCount.
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Mo:kHO BbIpakaTh GoJiee CJI0KHbIE COCTOSIHUSI, coYeTast IUKJ while ¢ ApyrUMU
(hopmamu yrpaBiieHUs TOTOKOM BBITIOJIHEHUSI, TAKUMU KaK YCJIOBHBIE BbIPAJKEHMS,
KOTOpBIe ObLIN paccMOTpeHbI B riiaBe 3. [TocMoTpuTe Ha 9TOT IpUMep:

var isTavernOpen = true
val isClosingTime = false
while (isTavernOpen == true) {
if (isClosingTime) {
isTavernOpen = false

}

println("Having a grand old time!")

3mech MUKIwhile MPOZIOJIKAET ITOBTOPATHCA 10 TEX IIOP, ITIOKA isTavernOpen UICTUHHO,
a COCTOSIHUE TIPEJICTABJIEHO 6yJ1eBbIM 3HaYeHneM. ITO OYeHb MOIIIHBIN HHCTPYMEHT,
HO OH MOYKET OBITb OIIACEH. IToxymalite, uTo TPOU30UIET, €CJin isTavernOpen HUKOT/IA
He MOJIYYHUT JIOKHOI'O 3HaueHns? I{ukia while 6yILeT IIPOIOJIZKATbhCS 66CKOH€‘{HO,
U TIporpaMMa 3aBUCHET WJIN TPOJIOJIKUT BBITOJIHATHCA OECKOHEUHO. Byasre octo-
POKHBI, IPUMEHIA INKJII while.

OnepaTtop break

Onun u3 c11ocoboB 3aBepUINTh IUKJI while — M3MEHUTH COCTOSIHUE, KOTOPOE OH
nposepsiet. [[pyroii criocob — orepatop break. B mpumepe Bbiliie k1 while moBTO-
pdeTtcd, oKa isTavernOpen HCTUHHO. BMeCcTO n3MeHeHud 3HaueHus isTavernOpen Ha
JIOKHOE MOKHO HCIIOJIb30BATD OTIEPaTOP break, KOTOPbIN HEME/IJIEHHO ITPEPBET IIUKJI:

var isTavernOpen = true
val isClosingTime = false

while (isTavernOpen == true) {
if (isClosingTime) {
break
¥

println("Having a grand old time!")

Be3s break ctpoka "Having a grand old time!" (Becesbe mpomosmkaercs!) Oymer
BBIBEJICHA €ITle Pa3 1mocje U3MeHeHMsI 3HaueHns isClosingTime. C break Becesbe
IIPEPBLIBAETCS, KaK TOJIbKO BBIIIOJIHEHNE JOCTUIHET 9TOTO OIlepaTopa, U UK TyT
JKe 3aBepliaeTcs.
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OO6paruTe BHUMaHUE, YTO break He 3aBepIliaeT caMmy MPOrpaMMy — OH IIPOCTO
[PePHIBAET IUKJ, B KOTOPOM BbI3BIBAETCsI, @ MPOTPaAMMa MPOJI0JIKAeT padboTy.
break MOKHO MCIIOJIb30BAaTh JIJISI BBIXO/A U3 JIIOOOTO IUKJIA, YTO ObIBAET KpaiiHe
MOJIE3HO.

NMpeob6pa3oBaHue KoNNeKUnin

B NyetHack BbI co3aniu n3mersieMoe MHOKECTBO YHUKATHHBIX UMEH MTOCETHTEIENH,
Tiepe/iaBast 31€MEHTBI 13 CIICKA B MHOKECTBO OJIMH 3a APYTUM. Takke mpeobpasoBaTh
CIIMCOK B MHOKECTBO ¥ 0OPATHO MOKHO € TIOMOTI[bI0 (DYHKINIT toSet U toList (v
VX U3MEHsSIeMBbIX BAPDHAHTOB: toMutableSet 1 toMutablelist). PacipocTpaneHHBIH
TPIOK — BbI3BaTh toSet, 4TOOBI OTOPOCUTH HEYHUKAIbHBIE 2JieMeHTHI B crivcke. (1To-
akcnepuMeHTHUpyiiTe B REPL.)

JinctmHr 10.27. MNepeBoa cnvcka Bo MHoxecTBo (REPL)

listOof("Eli Baggins", "Eli Baggins", "Eli Ironfoot").toSet()
[Eli Baggins, Eli Ironfoot]

I{TO6bIHOquHTbEKBNHNKHOCTBHOCTyHaIK)MHﬂeKcy]IOCHByﬂaHeHIHIHY6HHK3TOB,
CHOBa npeo6pa3y171Te MHOJKECTBO B CIIMCOK.

Jinctuur 10.28. MNpeobpazosaHre MHOXecTBa B cnncok (REPL)

val patrons = 1listOf("Eli Baggins", "Eli Baggins", "Eli Ironfoot")
.toSet()
.toList()

[Eli Baggins, Eli Ironfoot]

patrons[0]

Eli Baggins

HeobxoanMocTh yaamsaTh AyOIUKATEI 1 UCTIOIH30BATh JOCTYIT IO MHAEKCY OUEHb
pacipocrpanena, nostromy Kotlin npemgocrasiser ¢pyHKImO ¢ nMeHeM distinct,
KOTOpPast BHyTPeHHe BbI3BIBAET toSet U toList.

JinctuHr 10.29. Boizos distinct (REPL)

val patrons = listOf("Eli Baggins", "Eli Baggins", "Eli Ironfoot").distinct()
[Eli Baggins, Eli Ironfoot]

patrons[0]

Eli Baggins
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MHOsKecTBa II0JIE3HBI VIS TIPEICTABICHISA HAOOPOB JaHHbBIX ¢ YHUKAIbHBIMU 9JIEMEH-
tTamu. B cirenyrorieii riaBe Mbl 3aKOHUMM 0630P TUIIOB KoJuteKinii B siabike Kotlin,
IIO3HAKOMUBIIINCH C ACCOMUATUBHBIMU MACCUBAMIL.

Onsa nro6onbITHbLIX: TUMNbl MAaCCUBOB

Ecmm 8ol paboTasu ¢ Java, To 3HaeTe, 4TO OH MOAEPKUBAECT MACCHBbI TPUMUTHBHBIX
THUIIOB, OTJIUYAIOIINECS OT CChIJIOYHBIX THIIOB, TAKUX KaK List U Set, ¢ KOTOPbIMU
BbI paboTasu B aToil TiraBe. Kotlin Takske BKiIoYaeT HECKOJIBKO CCHIIIOYHBIX TUIIOB
¢ UMeHAMU, BKJTIOYAIOIINMHE CJIOBO Array, KOTOPbIe KOMITUJIUPYIOTCS B SJIeMeHTapHble
MaccuBbl Java. TUIIbI Array HCIIOJIB3YIOTCS IIAaBHBIM 00Pa3OM J1Jist B3aMOIeHCTBIIA
MeskIy KogoM Ha Java u Kotlin.

JlomycTum, ecthb Java-MeTo/I, KOTOPBIN Bbl XOTHTE BbizBaTh U3 Kotlin, u BeIrsiauT
OH TaK:

static void displayPlayerAges(int[] playerAges) {
for(int i = 0; i < ages.length; i++) {
System.out.println("age: " + ages[i]);

Dyukius displayPlayerAges IIPUHIMAET TapaMeTp int [] playerAges, MacCUB 3Ha-
YeHWI NPUMUTUBHOIO TUIIA int. BOT Kak MOJKHO BbI3BaTh MeTO/l displayPlayerAges
u3 Kotlin:

val playerAges: IntArray = intArrayOf(34, 27, 14, 52, 101)
displayPlayerAges(playerAges)

Ob6paTuTe BHUMaHue Ha 0ObsBJIEHNE TUIIA IntArray U BHI30B ¢yHKIIMYN intArrayOf.
Tak xe Kak List, TUIT IntArray TIpPeACTaBJSET MOCIEI0BATETHbHOCTD 2JIEMEHTOB,
a UMEHHO 1[eJIbIX uncesl. B oranune ot List, IntArray Hpeo6pa3yeTCH B dJIeMeHTap-
HbII MACCUB ITPU KOMITUJISATIUK. [Tocsie KOMITUISATIMY IOy YU BIIUICS GaliT-KOz 6ymer
TOYHO COBITQ/IATh C OKMUJaeMbIM IPUMUTUBHBIM MaCCUBOM int, HEOOXOAMMBIM LIS
BBI30Ba Java-pyHKIuU displayPlayerAges.

[Ipeo6pasoBath kosneknuio Kotlin B cooTBeTcTBYIONMIT 971eMeHTapHbBIN Java-
MaCCHUB MOKHO C ITIOMOIIBIO BCTPOEHHBIX hyHKINI. Hampumep, Crincok 1esibix ynces
MOJKHO IpeoOpasoBaTh B IntArray, HCIOJIB3YST (YHKIUIO toIntArray, MOIIEPIKI-
BaeMYI0 TUIIOM List. TO MO3BOJIUT BaM 1TPeoOPa3oBaTh KOJJIEKIIUIO B MACCUB int,
KOT/Ia TOHAI00UTCS TIepeiaTh dJIeMEHTaPHbII MacCHB B Java-(hyHKIHIO:
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val playerAges: List<Int> = listOf(34, 27, 14, 52, 101)
displayPlayerAges(playerAges.toIntArray())

B ta6u1. 10.3 nepeuncieHbl TUITBI MACCUBOB M (DYHKIIMM, UX CO3/aTONIHeE.

Ta6nuua 10.3. Tunbl MaccnBoB

Tvn MaccuBa Cozparowjan hpyHKUUS
IntArray intArrayOf
DoubleArray doubleArrayOf
LongArray longArrayOf
ShortArray shortArrayOf
ByteArray byteArrayOof
FloatArray floatArrayOf
BooleanArray booleanArrayOf
Array? arrayOf

a Tun Array KOMIIMJIUPYETCS B I-)JIeMeHTapHI)IIL/JI Maccus, CIOCOOHBII XPaHUTDb 3JIEMEHTHI M060T0
CCbIJIOYHOTO THIIA.

O61ee IpaBUIIo TAKOE: IPUIEPKUBANTECH TUIIOB KOJLIEKIUH, TAKAX KaK List, eciu
y Bac HET BECKUX MPUYMH MTOCTYIATh WHaYe, HalpuMep, 4ToObl 00eCieYnTh COBMe-
crumocTb ¢ Java-kogom. Komrekuun Kotlin — B GosibimtcTBe cirydaeB XOpomii
BBIOOD, TIOTOMY 4TO TIOAAEPKUBAIOT BO3MOKHOCTD OTPAHUYKTD JOCTYII TOJbKO JJIsI
yTeHus U 06J1aaI0T IMUPOKUMU BO3MOKHOCTSIMMU.

ansa JIO6OMNbITHLIX: «TONMbKO ANA YTEeHUs»
BMEeCTO <«HEN3MEHAEMOro»

[To Bceti KHUTE MBI ICITOTB3YEM TEPMIH «TOJIBKO JIJIT UTEHUSI» BMECTO «HEU3MEH -
eMblii», 32 HCKJIIOUEHNEM TIapbl CIy4YaeB, HO He 00bsicHsIeM IoueMy. Bpemst tiputiio.
«Heunsmensiemblit» HepaBUIbHO OTpaskaeT cyTh Kosuiekiwii Kotlin (1 HekoTopbix
JIPYTUX TUTIOB), TOTOMY YTO OHU MOTYT U3MEHAThCs. PaccMOTpUM HECKOJIBKO TTPHU-
MEPOB CITMCKOB.

Bor o6baBienne AByX List. IlepeMeHHbIE, CCHIIAIOINECS HA CIIMCKHU, JOCTYITHBI
TOJIBKO JIJIsI YTEHUSsT, TOTOMY 4TO 00bsIBJIEHBI Kak val. Ho Kask/iast 3 HUX COMEPIKUT
M3MEHSIEMBIN CIINCOK.
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val x = listOf(mutableList0f(1,2,3))
val y = listOf(mutableList0f(1,2,3))
X ==Yy

true

[Toka nuyero ocobernoro. IlepeMeHHbBIM x U y TIPHCBOEHBI OJIMHAKOBbIE 3HAYECHUS,
W TUTI List He TpesraraeT HUKaKuX (hyHKITUH 71T MAHUTTYJISATIAN C CAMOM CCBLITKOM
Ha CIIMCOK.

Ho nepeMeHHbIE CCBLIAIOTCS HA M3MEHSIEMbIE CIIMCKU, & UX COAEPKUMOE MOKCEM
OBITH U3MEHEHO:

val x = listOf(mutableList0f(1,2,3))
val y = listOf(mutableList0f(1,2,3))
x[0].add(4)

X ==Yy
false

CTpyKTypHOE CpaBHEHHE X U y BEPHYJIO JIOXKb, IOTOMY UTO COIEPKUMOE X M3MEHU-
J0¢h. JIoJKHO Jin Hen3MeHsieMoe 3HaueHue cebst Tak Bectu? [1o HaleMy MHEHMIO,
He JIOJIKHO.

Bor ente ogun npumep:

var myList: List<Int> = 1ist0f(1,2,3)
(myList as MutableList)[2] = 1000
myList

[1, 2, 1000]

B atom npumepe myList ObLT IpUBEAEH K THUIY MutableList, 4TOOBI COOOIINTH
KOMITUJISITOPY, YTO TOT JIOJIKEH OTHOCUTBCS K myList KaK K U3MEHSIEMOMY CITUCKY,
HECMOTPST Ha TO 4TO OH ObLI cO3/1aH ¢ TOMOIIbI0 1istof. (IIpo nmpuBeaeHne THIIOB
Oyzaer noapobHee pacckaszaHo B riaBax 14 u 16.) [Ipusenenne Trna mo3BoJMUIO0
M3MEHUTDH TPeThe 3HaueHue B myList. 11 BOT MBI CHOBa BUAMM He TO MOBE/ICHUE,
KOTOPOE OKHUJIAIU OT Yero-TO, OTMEYEHHOTO KaK «HEU3MeHHOe>.

List B Kotlin He stBiisteTcst cTporo HensMeHsIeMbIM — BBI CAMU BBIOUPAETE, HCITIOJTh-
30BaTh JIM €r0 B Hen3MeHsieMoli Manepe. «Hensmensiemocthb» List B Kotlin — ato
JIMIIb TOHKAs 00epTKa, M 4TO ObI BBI HU JIeJIalH, He 3a0bIBaiiTe 06 3TOM.
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3apaHue: opMaTUPOBAHHbI BbIBOJ,
MEHI0 TaBepHblI

[TepBoe BrieyaTeHNE — caMOe BaXKHOE, U OJTHA U3 TIEPBBIX Belllel, KOTOPbIe BUIUT
HOCETHUTEJIb, — 9TO MEHI0. B 9TOM 3a1aHnu creHepupyiire 6osiee akKypaTHYIO BEPCHIO
MeHI0. Harmeuaraiite myHKThI MEHIO C IIPOMUCHBIX OYKB M BBIPOBHSIITE TI0 JIEBOMY
Kpaio. BkiiounTe B MEHIO TIEHBI, BBIPOBHANTE WX M0 JiecATHUHOH Touke. OTopma-
TUPY#iTe Bce MEHIO B aKKYPATHBIN OJIOK.

BroiBoz moKeH BBITIAAETD TaK:

*** Welcome to Taernyl's Folly ***

Dragon's Breath............... 5.91
Shirley's Temple.............. 4.12
Goblet of LaCroiX............. 1.22
Pickled Camel Hump............ 7.33
Iced Boilermaker............. 11.22

IHodckaska: aToOBI IMOJICYUTATD YMCJIO TOYEeK-3ar0JTHUTE e JJIA Ka)KlIOfI CTPOKMH,
BbI6epI/IT€ 13 CIIMCKa ITYHKTOB MEHIO CaMy1O JVINHHYIO CTPOKY.

3apaHue: ynyJyuweHHoe chpopMaTMpoBaHue
MEHI0 TaBEepHbl

Ha ocrose ipezibiyiero xoza /11t popMaTHPOBAHUS CTEHEPUPYITE MEHIO, KOTOPOE
TaK’Ke TPYIITUPYET 2JIEMEHTBI B CITHCKE TI0 BULY. BBI I05KHBI IOy YUTh ey IO
BBIBO/I

**¥* Welcome to Taernyl's Folly ***

~[shandy]~

Dragon's Breath............... 5.91
~[elixir]~

Iced Boilermaker............. 11.22

Shirley's Temple.............. 4.12
~[meal]~

Goblet of LaCroix............. 1.22

~[desert dessert]~
Pickled Camel Hump........ 7.33



AccounaTuBHbI€ MaCCUBbI

Tperwnii, HanboJiee 4acTo MPUMEHSIEMbBIN TUIT KOJLIEKINK B s3bike Kotlin, — sT0
THII Map, WJIM aCCOIMAaTUBHBIN MaccuB. TUIT Map MeeT MHOTO 00IIero ¢ TUITaMu Set
U List: Bce TPH TPYNIITUPYIOT HAOOPBI 9JIEMEHTOB, IO YMOJIYAHKIO TOCTYITHBI TOJBKO
JUISE YTE€HUS, NCIIOJIb3YIOT MapaMeTp THUIIa, YTOOBI COOOMMTh KOMITUJISITOPY O THIIE
COJIEPKMMOTO, a TAKKE MOIIEPKUBAIOT UTEPAIUH.

B oTimune oT CIMCKOB U MHOKECTB AaCCOMAaTUBHBIE MAaCCHUBbI COCTOAT M3 IIap
«KJIIOY-3HAY€HNE», a BMECTO JOCTYIIA 110 EJIOUNCJIEHHOMY UH/IEKCY ITPEJOCTAaBJIAIOT
OOCTYII 110 KJIIOYY YKa3aHHOT'O THIIA. Kioun YHUKaJIbHbI 1 OIIPEICJAI0T 3HAYCHUA
B aCCOIIMAaTBHOM MaCCHUBE: 3HaA4YCHUA, HAIIPDOTUB, HE 0643aTeIbHO JTOJIZKHBI OBITD
YHUKAJIbHBIMH. C sT0i1 TOUKU 3peHUA aCCOIMaTUBHbBIE MAaCCHUBbI 06JIalIaIOT OJITHUM M3
CBOICTB MHOKECTB: OHI TapaHTUPYIOT YHUKAJIbHOCTDb KJIIO‘IGI?I, HO[[O6HO 9JIEMECHTaM
MHOJKECTB.

Co3paHMe accouMaTMBHOr0O MaccuBa

ITozo6HO cIMCKaM 1 MHOKECTBAM, aCCOIUATUBHBIE MACCUBBI CO3/1AI0TCA € IIOMOIILIO
byukiuii: mapof nin mutableMapof. B Tavern.kt cosnaiiTe accoluaTuBHBIN MacCUB
JIJIS TIPEJICTABJIEHUSI KOJMYECTBA 30JI0Ta Yy KAXKJIOT0O MMOCETUTESI B KOllesbKe (Mbl
00ObSICHUM CHHTAKCHC apTyMeHTa HUKeE).

JNnctmur 11.1. Co3aaHne AOCTYMNHOMO TOMbKO A8 YTEHMSI acCoLUMaTMBHOIO MaccmBa
(Tavern.kt)

var uniquePatrons = mutableSetOf<String>()
val menuList = File("data/tavern-menu-items.txt")
.readText()
.split("\n")
val patronGold = mapOf("Eli" to 10.5, "Mordoc" to 8.0, "Sophie" to 5.5)
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fun main(args: Array<String>) {

println(uniquePatrons)

var orderCount = @
while (orderCount <= 9) {
placeOrder(uniquePatrons.shuffled().first(),
menuList.shuffled().first())
orderCount++

println(patronGold)

Kirioun accormaTiBHOTO MacCHBa AOJKHBL OBITH OHOTO THIIA ¥ 3HAUEHUST [OJIKHBI
OBITH OIHOTO THUIIA, HO CAMU KJIIOYM ¥ 3HAYEHUST MOTYT OBbITh Pa3HbIX TUIIOB. 3/1€Ch
CO3/IaeTCsI ACCONUATHBHBII MAaCCHB CO CTPOKOBBIMK KJIIOYaMU ¥ APOOHBIMU 3HAYE-
HUSIMU. MBI TIOJIOKUJIMCH HA ABTOMATUYECKOE OITpejiesieHe TUTIOB, HO TIPU JKeJTaHU !
SIBHO [TOKA3aTh TUIIbI KJII0YEl 1 3HAYEHMIT MbI MOIJIU ObI 0ObSIBUTD ACCOIMATUBHbII
MacCHB Tak: val patronGold: Map<String, Double>.

3armycrure Tavern.kt, 4T00bI yBU/IETH MTOJMyYnBIIHiics MaccuB. OGpaTiTe BHUMAHHE,
YTO TIPU BBIBOJIE ACCONMATUBHBII MACCHB 3aKJI04aeTcs B hUrypHbie CKOOKH, TOTIa
KaK CIIMCKU U MHOKECTBA — B KBaJ[paTHbIE.

The tavern master says: Eli's in the back playing cards.
The tavern master says: Yea, they're seated back by the stew kettle.

{Eli=10.5, Mordoc=8.0, Sophie=5.5}

Br1r ncnonp3oBanm to UL OoIipeae/IeHruA KaK/10ro ajeMeHnTa (KJIIO‘{a n 3Ha‘leHI/IH)
B aCCOIIMAaTHUBHOM MaCCHBeE!:

mapOf("E1li" to 10.75, "Mordoc" to 8.25, "Sophie" to 5.50)

to MOJKET BBITJISIIETh KaK KJIIOUeBOe CJI0BO, HO 110 (hakTy — 9T0 0cobast pasHOBUIHOCTD
(YHKIIHIT, KOTOPbIE MOJKHO BBI3BIBATD, OTOPOCUB TOUYKY ¥ CKOOKU BOKPYT apI'yMEHTOB.
Bbl ysnaere GoJbiire 00 atoM B riase 18. DyHKIws to mpeobpasyer onepaH/ibl cjieBa
¥ cripaBa B apy (Pair) — THIL, TIPEACTABISIONINI TPYIIIY U3 JIBYX 9JIEMEHTOB.

AcconmaTuBHbIE MACCUBBI CTPOSITCS C MCTIOIb30BAHNEM TIap «KJIf04Y-3HaUeHues. Tak-
JKe CYIIeCTBYET APYTOii CIIoco0 OIpe/ie/IeH s 3JIEMEHTOB aCCOIIMATUBHOTO MACCHBa,
Kak nokasaHo Huxe. (ITorpoGyiire B REPL.)
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Jinctuur 11.2. O6bsBneHne accoumMaTMBHONO MaccvBa C UCrnosb3oBaHveM Tuna Pair (REPL)

val patronGold = mapOf(Pair("Eli", 10.75),
Pair("Mordoc", 8.00),
Pair("Sophie", 5.50))

OHaKko CUHTAKCHUC CO3/IAaHMS aCCOIMATUBHOTO MAaCcCUBa C (DYHKITNEHN to BBITJISAANAT
aKKyparHee.

MpbI yoKe CKasajiM, 4TO KJIIOYU B aCCOMATHBHOM MaCCUBE JOJKHBI ObITh YHUKAJIb-
HbIMU. Houto CJIYy4YUTC, eCJin HOHpO6OBaTb IIOBTOPHO Z[O6aBI/ITb IJIEMECHT C TEM JKe
kiodom? JlobGaBbre mapy ¢ Kio4om "Sophie” B REPL.

Jinctunr 11.3. Job6asneHne gybnukata kntova (REPL)

val patronGold = mutableMapOf("Eli" to 5.0, "Sophie" to 1.0)
patronGold += "Sophie" to 6.0

println(patronGold)

{E1li=5.0, Sophie=6.0}

Bbl ncriosb3oBasi oneparop CI0KeHUs ¢ NpucBauBaHueM (+=), 4ToObI 106aBUTh
ITapy C IIOBTOPAOIUMCA KJIIIOYOM B aCCOHI/IaTI/IBHbel MaccuB. Tak Kak K104 "Sophie"
yKe ecTh B MAacCHBe, CYIIeCTBYIOMAst apa Obljia 3aTepTa HOBOH. AHAJIOTHYHOE
HOBe/IEHUE MOKHO HAOJII0/IaTh MPY BKJIIOUEHWH TTOBTOPSIOIINXCS 3HAYECHWIT TIPU
MHUIIaaANn3alin MaCcCruBa.
println(mapOf("Eli" to 10.75,
"Mordoc" to 8.25,
"Sophie" to 5.50,

"Sophie" to 6.25))
{E1li=10.5, Mordoc=8.0, Sophie=6.25}

[locTyn K 3Ha4yeHUsAM B accoLlMaTUBHOM MaccuBe
HOJIy‘-II/ITI) JOCTYII K 3HAYEHUIO B MaCCUBE MOJKHO 110 €T0 KJHOYY. B CJIyda€ C MaCCUBOM
patronGold Mbl Oy/ieM HCIIOJIb30BAaTh CTPOKOBBIN KJIH0Y, YTOOBI TIOJYYNUTH JOCTYII

K 6aJIchy ToceTuTeId, BbIpa)KEHHOMY B 30JI0TE.

JNinctmHr 11.4. [locTtyn K MYHbIM «30/10TbiIM» cyeTaM (Tavern.kt)

fun main(args: Array<String>) {

println(uniquePatrons)
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var orderCount = 0
while (orderCount <= 9) {
placeOrder(uniquePatrons.shuffled().first(),
menuList.shuffled().first())
orderCount++

}

println(patronGold)

println(patronGold["E1li"])

println(patronGold["Mordoc"])

println(patronGold[ "Sophie"])
}

3amycrute Tavern.kt, uToOBI BbIBECTH OaaHC TPEX MOCEeTUTENEH, 106aBIeHHBIX
B MaCCUB:

10.5
8.0
5.5
Ob6paTuTe BHUMAHKE, YTO BBIBOJ COAEPIKUT TOJIBKO 3HAUEHUS, 6e3 KII0Yei.

ITo anasnoruu ¢ gpyrumu KoJutekiusamu, Kotlin obecrieurBaer hyHKIMM 17151 10CTYIIA
K 3HAUEHUSIM, XPaHSIIIMCS B aCCOITMATUBHOM MaCCHBE.

B Ttab6u. 11.1 mepeuncienbr HEKOTOPbIe HarbOOIeE YaCTO MpUMeHsIeMble (hYHKIIN
1 UX IIOBE/ICHUE.

Ta6nmua 11.1. OyHKUMKM AOCTYNA K 3N1EMEHTAM acCoUMaTMBHOrO Macc1Ba

DyHKUNA OnucaHue Mpumep
[1 (oniepaTop BosBpartiaer 3nauenue JiJist yKazaH- patronGold["Reginald"]
JIOCTYTIA T10 Horo kimoyda win null, ecm Kioua ne null
WHJIEKCY ) CYIIECTBYET
getValue BosBparaet 3nauenue 1 ykazanno- | patronGold.getValue("Reggie™)
o KJII0ua, BO30YKIaeT UCKII0UeHue, NoSuchElementException

€CJIN KJII04Ya HE CYHIECTBYET

getOrElse BosBpaiitaer 3HaueHe JJist ykazaHHoro | patronGold.getOrElse("Reggie™)
KJII0Ya WM 3HAYeHUe 10 YMOTYAHUIO, {"No such patron"}
HCIIOJIb3YsI AHOHUMHYIO (DYHKITUIO No such patron

getOrDefault | Bosppaiaer 3HaueHwue /151 yKazanHo- | patronGold.
TO KJIT0Ya WJIN 3a/laHHOE 3HAYeHNeE 110 getOrDefault("Reginald", 0.0)
YMOJIYaHUIO 0.0
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[lo6aBnsieM 3anucu B acCOLMATUBHbBIN
MaccuB

Baur maccus ¢ 30J10TOM moceruresieil mpeacrasiaser komenbku Eli, Mordoc,
Sophie, HO He BKIIOYaET KOUIENbKI ITOCETUTEIEH, KOTOPbIE OBLIN CreHEPUPOBAHBI
muHamndeckn. HacTtamo Bpems ncpaBuTh aT0, 3aMEeHNB patronGold Ha MutableMap.

CuenaeM patronGold M3MeHsIEMbIM aCCOIMATUBHBIM MACCUBOM. 3areM IepebepeM
B IIUKJIE 2JIEMEHTbBI MHOKECTBaA uniquePat rons 1n [[O63.BI/IM 3alliCH1 O KOIIIeJIbKaX I10-
ceTuTese, mooxuB B HUX 110 6.0 3010ThIxX. Takske ynamure yke CO3MaHHbBIE 3AMTHICH,
MIOTOMY 4TO C 9TOTO MOMEHTA KJIIOUN OYAyT COJepsKaTh He TOJIbKO HMeHa.

JNnctmur 11.5. HanonHeHne accounatnBHoro Maccuea (Tavern.kt)

import java.io.File
import kotlin.math.roundToInt
const val TAVERN_NAME: String = "Taernyl's Folly"

var playerGold = 10

var playerSilver = 10

val patronList = mutableListOf("Eli", "Mordoc", "Sophie")

val lastName = listOf("Ironfoot", "Fernsworth", "Baggins")

val uniquePatrons = mutableSetOf<String>()

val menuList = File("data/tavern-menu-items.txt")
.readText()
.split("\n")

val patronGold = mutableMapOf<String, Double>()

3

fun main(args: Array<String>) {

intIn(unique ;
uniquePatrons.forEach {
patronGold[it] = 6.0

var orderCount = 0
while (orderCount <= 9) {
placeOrder(uniquePatrons.shuffled().first(),
menuList.shuffled().first())
orderCount++

}
println(patronGold)
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Bbl 106aBW/IN B aCCOMMATUBHBIN MACCUB 9JIEMEHT JIJIs KaJKI0TO YHUKATBHOTO MO~
ceTuTeJIst co 3HaueHueM B 6.0 30/10ThIX, coBepIuB 00X0/1 uniquePatrons. (ITomuuTe
KJII0YEBOE CJIOBO it? 3/1eCh OHO CChIIAETCS Ha 3JIEMEHT B uniquePatrons.)

B ra6.1. 11.2 nepeuriciensl HauboJiee 4acTo npruMeHsieMble (DYHKIMN /11 H3MEHEHUsT

COZIEPKHMOTO U3SMEHAEMOTO aCCOMATUBHOI'O MaCCHUBaA.

Ta6nuua 11.2. MyTaTopbl acCOUMaTUBHOIO Maccuea

JIAaHHbIE B apTy-
MeHTe

patronGold["Jebediah"]
5.0

patronGold["Sahara"]
6.0

DyHKUMA OnucaHue Mpumep
= (omepatop JloGaBaser val patronGold = mutableMapOf("Mordoc" to 6.0)
npHCBanBa- ni OGHOBJISTET patronGold["Mordoc"] = 5.0
HUST) 3HaUYEeHUE JIJIs {Mordoc=5.0}
YKa3aHHOI'O KJI04a
B MaccuBe
+= (omepartop | JlobaBiser min val patronGold = mutableMapOf("Mordoc" to 6.0)
CIIOKEHUS 0OHOBIIAET 1€~ patronGold += "Eli" to 5.0
C IpUCBaMBa- | MEHT WJIN dJie- {Mordoc=6.6, ElLi=5.0}
HUEM) MEHTBI B MaCCUBE
B 3aBUCUMOCTHU OT val patronGold = mutableMapOf("Mordoc" to 6.0)
oTiepanjia Clpana, patronGold += mapOf("Eli" to 7.0,
KOTOPBII MOXKeT "Mordoc" to 1.0,
OBITD 2JIEMEHTOM "Jebediah" to 4.5)
WJIN ACCOIMATUB- {Mordoc=1.0, Eli=7.0, Jebediah=4.5}
HBIM MaCCHUBOM
put JlobGaBider uiamn val patronGold = mutableMapOf("Mordoc" to 6.0)
0OHOBJISIET 3HAUE- patronGold.put("Mordoc", 5.0)
HUe B MaccuBe it | {Mordoc=5.0}
YKa3aHHOTO KJI04a
putAll Jlobasuiger Bce val patronGold = mutableMapOf("Mordoc" to 6.0)
Taphl «KJIT04- patronGold.putAll(listOf("Jebediah" to 5.0,
3HaYeHUEe», 1Iepe- "Sahara" to 6.90))
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Ta6bnumua 11.2 (okoHvaHue)

DyHKUUA OnucaHue Mpumep
getOrPut JlobGasager 3anuch | val patronGold = mutableMapOf<String, Double>()
C YKa3aHHBbIM patronGold.getOrPut("Randy"){5.0}
KJIIOYOM, ec/ii oHa | 5.0
HE CYIIECTBYET,
¥ BO3BpallaeT patronGold.getOrPut("Randy"){10.0}
pe3yJbrar; nHaude 5.0
BO3Bpauiaer
cyllecTBylolee
3HaUYeHUE
remove Vnanger 3anmuch n3 | val patronGold = mutableMapOf("Mordoc" to 5.0)
MaccuBa ¥ Bo3Bpa- | val mordocBalance = patronGold.remove("Mordoc")
IaeT 3HAYEHE {}
print(mordocBalance)
5.0
- (omeparop Bosspartaer val newPatrons = mutableMapOf("Mordoc" to 6.0,
BBIYMTAHS ) HOBBII MaccuB "Jebediah" to 1.0) - "Mordoc"
6€e3 yKazaHHbIX {Jebediah=1.0}
3anuceit
-= (omepa- Ynanser 3anucnh mutableMapOf("Mordoc" to 6.0,
TOpP BbIYUTA- WJIU 3a1TUCU U3 "Jebediah" to 1.0) -= "Mordoc"
HU4 C [IpU- MaccuBa {Jebediah=1.0}
CBaUBAHMEM )
clear Vnanger Bce 3anu- | mutableMapOf(“"Mordoc" to 6.0,
CH M3 MacCcuBa "Jebediah" to 1.0).clear()
{}

N3MeHsseM 3HaueHus

B aCCOLiMuaTUBHOM MacCuBe

YT06bI 3aBEPUTUTH TIOKYIIKY, MbI IOJIKHBI BBIYECTH IIEHY TOBapa B MEHIO U3 CO/EP-
JKIMOTO KOTIeJIbKa TTOCeTUTe . ACCONMMATUBHBIN MacCUB patronGold CBI3BIBAET
3HaueHune GajaHca JeHer ¢ KJII0YoM — UMeHeM IoceTuTens. VamenuTe Gaamc
MTOCETUTEIS, 3aITMCcaB HOBOe 3HAUEHMe TTOCIe 3aBEPIIEHNS TTOKYITKH.

(DyHK]_[I/II/I performPurchase 11 displayBalance CBA3aHBI C KOIIEJIbKOM I'€pOs U IO/~
p06H0 IMOKa3bIBAIOT, CKOJIbKO MOHET TaM HaxXoAMTCs. Bripodyem, HaMm aTu HOI[pO6-
HOCTH ceiiyac He IOHaL004aTCca. YaauTe uX, a TakKe nepemMeHHbie playerGold
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u playersilver, IpUMeHsIEMbIE TOJBKO B 9TUX (DYHKIUSAX. 3aTeM 00bsIBUTE HOBYIO
dbyHkuoo performPurchase, 4T0OBI 06pabaThIBaTh MOKYNKHU mocetuteseit. (Bor
00bsIBUTE HOBYIO (DYHKITHIO /IJIsT OTOOPAsKEHMsI COCTOSTHUST Gaanca moceTuTeeit
nasee.)

Yro6bl OGHOBUTH 3HAYEHIE MOCJIE 3aBEPIIEHUS MOKYTIKH, (DYHKIINS MOJYIUT €ro
M3 acCONMATUBHOTO MaccuBa patronGold MO NMEHHU MOCETUTENSA. BbI30BUTE HOBYIO
(ynxmmio performPurchase 1mocse Toro, Kak MOCETUTEh TIOTOBOPUT € TPAKTUPIIIH-
koM Taernyl mo moBoy cBoero 3akasa (He 3a0y/IbTe PACKOMMEHTHPOBATH BBI3OB).

JinctuHr 11.6. O6HoBNEHMe 3HaYeHuiA B patronGold (Tavern.kt)
import java.io.File

import kotlin.math.roundToInt

const val TAVERN_NAME: String = "Taernyl's Folly"

var—playerGold—=-10
var—playerSilver =-10
val patronList = mutableListOf("E1li", "Mordoc", "Sophie")

fun performPurchase(price: Double, patronName: String) {
val totalPurse = patronGold.getValue(patronName)
patronGold[patronName] = totalPurse - price

private fun toDragonSpeak(phrase: String) =
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private fun placeOrder(patronName: String, menuData: String) {

println(message)
// performPurchase(price.toDouble(), patronName)

val phrase = if (name == "Dragon's Breath") {

3amrycrute Tavern.kt. Be yBujinte pou3BoJIibHbIE 3aKa3bl CPE/IU CTPOK:

The tavern master says: Eli's in the back playing cards.

The tavern master says: Yea, they're seated by the stew kettle.
Mordoc Fernsworth speaks with Taernyl about their order.

Mordoc Fernsworth buys a goblet of LaCroix (meal) for 1.22.
Mordoc Fernsworth says: Thanks for the goblet of LaCroix.

Bbr 06HOBUIM GataHc JNEHET Yy HOCGTHTeHeﬁ, 1 OCTasiaCb TOJIbKO O/iHa 3a/la4da — BbI-
BECTU OTYET I10CJIE ITOKYIIKH. ITO MOKHO peain30BaThb, BbIIIOJTHUB O6XO,71 accolua-

TUBHOT'O MacCUBa II0CPEACTBOM (byHKuI/H/I forEach.

Jlo6aBbre B Tavern.kt HOBYIO (DYHKIIMIO IO/ Ha3BaHueM displayPatronBalances, KOTO-
pas mepebupaer JIeMeHThI aCCOLMATUBHOIO MACCUBA U BHIBOJIUT OaIaHC B 30JI0THIX
MOHeTax (¢ OKPYTJIEHUEM JI0 BTOPOTO IeCTUYHOTO 3HAKA, KaK B T71aBe 8) 711 KaKIOTO

nocetuTess. Bei3oBute ee B KoHIle (DyHKITMU main.

JNuctuar 11.7. OtobpaxeHne 6anaHcoB nocetutenei (Tavern.kt)

fun main(args: Array<String>) {

var orderCount = 0
while (orderCount <= 9) {
placeOrder(uniquePatrons.shuffled().first(),
menuList.shuffled().first())
orderCount++

displayPatronBalances()
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private fun displayPatronBalances() {
patronGold.forEach { patron, balance ->
println("$patron, balance: ${"%.2f".format(balance)}")

3amyckaiite Tavern.kt, ycrpanBaiitech moynobHee U CMOTPUTE, KaK MOCETUTENH
Taenyl's Folly BexyT Gecemy ¢ TpaKTUPIIMKOM, J€IAI0OT 3aKa3bl U OMJIAYMBAIOT MX:

The tavern master says: Eli's in the back playing cards.

The tavern master says: Yea, they're seated by the stew kettle.
Mordoc Ironfoot speaks with Taernyl about their order.

Mordoc Ironfoot buys a iced boilermaker (elixir) for 11.22.
Mordoc Ironfoot says: Thanks for the iced boilermaker.

Sophie Baggins speaks with Taernyl about their order.

Sophie Baggins buys a Dragon's Breath (shandy) for 5.91.
Sophie Baggins exclaims: Ah, d311c1@|_|s Dr4gén's Br34th!
Sophie Ironfoot speaks with Taernyl about their order.

Sophie Ironfoot buys a pickled camel hump (desert dessert) for 7.33.
Sophie Ironfoot says: Thanks for the pickled camel hump.

Eli Fernsworth speaks with Taernyl about their order.

Eli Fernsworth buys a Dragon's Breath (shandy) for 5.91.

Eli Fernsworth exclaims: Ah, d311c10|_|s Dr4geén's Br34th!
Sophie Fernsworth speaks with Taernyl about their order.
Sophie Fernsworth buys a iced boilermaker (elixir) for 11.22.
Sophie Fernsworth says: Thanks for the iced boilermaker.
Sophie Fernsworth speaks with Taernyl about their order.
Sophie Fernsworth buys a Dragon's Breath (shandy) for 5.91.
Sophie Fernsworth exclaims: Ah, d311c10|_|s Dr4gén's Br34th!
Sophie Fernsworth speaks with Taernyl about their order.
Sophie Fernsworth buys a pickled camel hump (desert dessert) for 7.33.
Sophie Fernsworth says: Thanks for the pickled camel hump.
Mordoc Fernsworth speaks with Taernyl about their order.
Mordoc Fernsworth buys a Shirley's Temple (elixir) for 4.12.
Mordoc Fernsworth says: Thanks for the Shirley's Temple.
Sophie Baggins speaks with Taernyl about their order.

Sophie Baggins buys a goblet of LaCroix (meal) for 1.22.
Sophie Baggins says: Thanks for the goblet of LaCroix.

Mordoc Fernsworth speaks with Taernyl about their order.
Mordoc Fernsworth buys a iced boilermaker (elixir) for 11.22.
Mordoc Fernsworth says: Thanks for the iced boilermaker.
Mordoc Ironfoot, balance: -5.22

Sophie Baggins, balance: -1.13

Eli Fernsworth, balance: ©.09

Sophie Fernsworth, balance: -18.46
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Sophie Ironfoot, balance: -1.33
Mordoc Fernsworth, balance: -9.34

B aByx mocjegHux riaBax Bbl Hayuminch paborars B Kotlin ¢ pasHpiMu Tumamu
kostexiuii Kotlin: co cnimckamu, MHOKeCTBaMU M aCCOMATUBHBIMU MaCCUBAMHU.
Tabauna 11.3 cpaBHUBAET UX BO3MOKHOCTH.

Ta6nuua 11.3. PesioMme konnekumit Kotlin

Ynopsipo- YHUKanbHble Mopnep)xuBaer
Tun Konnekuum XpaHuT
yeHHan? 3HauyeHun? AEeCTPYKTypu3aumro?
Crcok (List) Jla Her IDJIEMEHTBI Jla
Mpmuosxkectso (Set) | Her Jla DJIeMEeHTHI Her
AcconmaTuBHbBII Her Kioun [Tapwr «kmmou- | Her
maccuB (Map) 3HAUEHUEe»

Tax KaK KOJIEKIUN TT0 YMOJYAHUIO OCTYTTHBI TOJIBKO [T YTEHUS, BaM CJIeyeT
CO3/IaTh U3MEHSIEMYTO KOJUIEKINIO (MK TIpeobpa3oBaTh B U3MEHSIEMYIO BEPCHIO),
4TOGBI UBMEHSTD €€ ColepKUMOoe. Tak BbI IPEA0TBPATUTE BO3ZMOKHOCTD CITyYailHOTO
NMOGABJIEHUS WJIU Y IAJIEH ST 3JIEMEHTOB.

B caenyiomieii riiaBe Bbl HAy4UTECh IIPUMEHSTH IPUHIUAIBI 0ObEKTHO-OPUEHTUPO-
BaHHOTO TIPOTPAMMKPOBAHISI HA TPUMeEpPE 0ObsIBJICHIS CBOETO COOCTBEHHOTO KJTacca
B NyetHack.

3apaHue: Bbilunbasa B TaBepHe

[ToceTuTenn 6e3 3010Ta He JOJKEH JIeIaTh 3aKa3bl. bosee Toro, oH He 10JKEH CJ10-
HATHCA O3 1e1a 10 TaBepHe, 1 BbIINOAIA JOTKEH cpasy ero 3aMeTuTh. Ecim y 1o-
CEeTUTEJIS HeT JIeHET, BBITOHUTE ero Ha HerocTenpuumuyio yauiy NyetHack, yaanus
13 uniquePatrons 1 MaccuBa patronGold.



O61baBneHMne K1accoB

[Tapagurma 06bEKTHO-OPUEHTHPOBAHHOIO NMPOrPAMMUPOBAHKS 3aPOAUIACD
B 1960-xX rogax u ocraercst BocTpeOOBaHHOM, Tak Kak obecredrBaeT HabOP MOJIE3HBIX
MHCTPYMEHTOB JIJIsT YIIPOIIEHUsT CTPYKTYPbI porpaMM. OCHOBOW 00bEKTHO-OPH-
EHTUPOBAHHOTO CTUJIS ABJISIOTCA KAACCHL, OTPEIEIAIONINE YHUKAIbHbIE KATETOPUY
«00beKTOB> B Kojle. Kiacchl onpeensior, Kakue JanHbie OyayT XpaHUTh 9TH 00b-
eKTbI 1 KaKy10 PabOTY BBITTOIHSITD.

Yrobsr crenath NyetHack 06beKTHO-OpHEHTHPOBAHHBIM, HAYHEM C OTIPEIETICHISE
YHUKQJIBHBIX THIIOB 00bEKTOB, KOTOPBIE OYAYT CYI[ECTBOBATH B HAIIEM UTPO-
BOM MUpe, 1 00BSIBUM JIJISl HUX KJacchl. B 9T0il riaBe Mbl 106aBuM Kiacc Player
B NyetHack, kotopsiii Gyser BbipakaTh KOHKPETHBIE XaPaKTEPUCTUKK UTPOKA.

O61baB/eHMue KJ1acca

Kiace MOKHO 0OBSIBUTD B OT/IEIbHOM (haiijie WIn PSIIOM C JAPYTHMHU 9JIeMEHTaMH,
TakUMU Kak pyHKuu u nepemernbie. OObsiBJIEHNE KTacca B OTIAeJbHOM (aiise
JIaeT MPOCTPAHCTBO JIJISI PACIIUPEHUSI BMECTE C POCTOM IIPOTPAMMBbI, 1 UMEHHO TaK
Mol ciesaeM B NyetHack. Cosnaiite chaiin Playerkt 1 06bsiBUTE Balll epBbIil KJaace
C TTOMOIIIBIO KJTI0YEBOTO CJIOBA class.

Jinctmur 12.1. O6bsiBneHne knacca Player (Player.kt)

class Player

®Daiin ¢ 0ObsABICHUEM KJIAacCa HPUHATO HA3BIBATH TEM K€ MMEHEM, HO He 00s13a-
TEJIbHO JIeJIaTh UMEHHO TakK. MOKHO 00bSIBUTH HECKOJIBKO KJIACCOB B OIHOM (haiie,
U CKOpee BCETro, BaM 3aX0UeTCs CeJaTh UMEHHO TaK, eCJIM BCe OHU CIYKaT OTHON
IMOXOJKEN I1eJIN.

Urak, kmacc 06bsiBien. Temepsb Ha/I0 3aCTaBUTH €10 pabOTATh.
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Co3pnaeM ak3eMnafApbI

OObBJIEHHDII KJIACC IIOXOXK Ha YepTek. Yepresk comepKUT UH(POPMALIAIO O TOM,
KaK IIOCTPOUTD 3/IaHNe, HO caM OH He 3aHue. OObsiBIeHMe Kiiacca Player paGoTaer
MOXO0KUM 00PA30M: /10 HACTOSIIIETO MOMEHTA UTPOK He ObLI CO3/aH — BBI CO3IAIH
TOJIBKO €TO TPOEKT.

Korza e naunnaere nosyto urpy B NyetHack, BoizpiBatorcst hyHKIHs main 1 O/[iH
3 TIEPBBIX 00BEKTOB, KOTOPbIE HYKHO CO3/1aTh. B TaHHOM cJiydae 9T0 UTrPOBOI rep-
conax. YToObI CKOHCTPYHPOBATH TePOsT, KOTOPOTO MOXKHO nCIosb3oBath B Nyet Hack,
cHavaJIa Hy>KHO CO3/1aTh eT0 9K3eMNLAp, BbI3BAB KOoHcmpyxmop. B Game.kt, rie mepe-
MeHHbIe 00bSABIIEHbI B (DYHKIIMU main, co3/iaiiTe 5K3eMILIAp Player, KaK MOKA3aHO
HUKe.

JNnctmHr 12.2. Co3ganne sk3emnnsipa Player (Game.kt)

fun main(args: Array<String>) {
val name = "Madrigal”
var healthPoints = 89
val isBlessed = true
val isImmortal = false

val player = Player()

// Aypa
val auraColor = auraColor(isBlessed, healthPoints, isImmortal)

// CocTosHue urpoka
val healthStatus = formatHealthStatus(healthPoints, isBlessed)
printPlayerStatus(auraColor, isBlessed, name, healthStatus)

castFireball()

Bol BbI3BaIIN 21a6HbLI KOHCMpPYKMOp Player, 100aBUB CKOOKH TTOC/Ie MIMEHHU KJIacca
Player. JTO JIEHICTBYE CO3/IAET IKIEMILISAP Kiracca Player. [lepemennas player Terepb
«CONIEPKUT HK3EMILTISAP Kracca Players.

VMst «<KOHCTPYKTOP» TOBOPHUT caMo 3a cebst: o cozzaet. Ecii KoHKpeTHee, OH c03-
TIAeT 9K3EMILISIP U TOTOBUT €T0 K NCTTOJIb30BaHI0. CHHTAKCUC BRI30BA KOHCTPYKTOPA
MOX0K Ha BBI30B (DYHKIIUH: OH UCIIOJIb3YeT CKOOKH JIJIsT TIepelaul apryMeHTOB €ro
napameTpoB. /[pyrue crocoObl CO3IaHus 9K3EMILISIPA MBI PACCMOTPUM B riiaBe 13.

Ternepn, Korzga y Bac eCTb 9K3eMILISAP Player, 4YTO ¢ HUM MOSKHO CJIeJIaTh?
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DyHKLUMM KJ1acca

O0bsIBIIEHNE KJIACCAa MOKET BKJIIOYATD [BA BUA COAEPKUMOIO: n06e0eHue U OanHble.
B NyetHack urpok MoskeT BBITIOJHSITH pasHble AeiiCTBUSI, HAIIPUMEP, Y4aCTBOBATh
B OUTBE, TIepeMENaThCs, MPOM3HOCUTD 3aKJNHAHNE, TIOPOsKAaioniee GOKal JypMa-
HAIIETro HAIIUTKA, WU [IPOBEPATH MHBEHTapb. BbI onpe/esisieTe oBeeHne Kuacca,
nobaBisgs oObsaBaeHnsS QYHKINKA B Teao Kiaacca. OObsABICHHBIE BHYTPU Kjacca
(OYHKIINY HA3BIBAIOT YHKUUAMU KIACCA.

Bel yxxe onpenesnin HeKOTOPbIe AeiicTBUS UTPoKa B Game.kt. Tenepn 3aitmemcs
peopranusanmeil Kojaa, 4To0bl BHECTH B HETO JIEMEHTDI, CBOWCTBEHHbIE KJIACCY.

Haunewm ¢ nobasyiennst pyHKIMY castFireball B Player.

JNnctuur 12.3. O6bsiBneHne dyHkumm knacca (Player.kt)

class Player {
fun castFireball(numFireballs: Int = 2) =
println("A glass of Fireball springs into existence. (x$numFireballs)")

(O6paruTe BHUMaHNUE, YTO peansaliiis castFireball He COAEPKUT KIIOYEBOTO CI0BA
private. OObsicHeHne OyIeT Jablie.)

3/1ech Bbl 0OBSIBUIIN Meo Kilacca Player, 1obaBus (uryprbie ckoOku. Teso kiracca
COZEP/KUT OIPEIe/IEHNS TIOBEACHN 1 JAHHBIX KJIacca M0 aHAJIOTUHU € TE€M, KaK 0~
Befienne QYHKIMK OIIPEIETISAETCS B €€ TeJIe.

B Game.kt yasire ornpeziesienue castFireball u 106aBbTe BbI30B (DYHKIIMHU Kjlacca
B main.

JinctuHr 12.4. BbizoB dyHkummM knacca (Game.kt)
fun main(args: Array<String>) {

var healthPoints = 89

val isBlessed = true

val isImmortal = false

val player = Player()
player.castFireball()

// Aypa
val auraColor = auraColor(isBlessed, healthPoints, isImmortal)

// CocTosHue urpoka
val healthStatus = formatHealthStatus(healthPoints, isBlessed)
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printPlayerStatus(auraColor, isBlessed, player.name, healthStatus)

[pymmupoBKa JIOTHKH 110 «0O0BEKTAM» € UCIIOJIB30BAHIEM KJIACCOB TIOMOTAET COXPa-
HUTH KO/l OPraHU30BaHHBIM B Tiporiecce ero passutusi. C pocrom NyetHack Bor f10-
Gaswre ernie HOJIbIIE KJIACCOB, KayKIbIi U3 KOTOPHIX Oy/IeT UMETh CBOM 00SI3aHHOCTH.

3amycTtute Game.kt 11 yOeIMTeCh, 4TO UTPOK MOJIYUYHIT CTAKAH /[y PMAHSIIErO HATUTKA.

3aueMm 1iepeMeniarh castFireball B Player? B NyetHack 3akiunanue st mosyde-
HUA IYPMAHAIIETO HallUTKA ITPOU3SHOCUTCA UTPOKOM: STOT HAIIMTOK HEJIb3 1OJIY-
ynTh 6e3 9K3eMILIsIpa Player, U GOKAJ ¢ TUM HAITUTKOM CO3AETCSI KOHKPETHBIM
UTPOKOM, KOTOPBIiT BbI3BaJI castFireball. OGbsiBieHNe castFireball Kak (hyHKIIMK
KJIacca, KOTOPas BBI3BIBAETCS JIJISI KOHKPETHOTO 9K3EMTIIISIPA KJIACCa, OTPAXKAET Ty
Joruky. /lanee B ryiaBe Mbl TIepEMECTUM U JIpyTHe PYHKITNH, CBI3aHHbIE C HTPOKOM
B NyetHack, B kacc Player.

[ OCTYNHOCTb U UHKaNCynayua

JloGasJieHe oBeeHus B KJaace B Buje (GyHKIMIT Kaacca (1 JaHHBIX B BUE CBOWCTB
KJlacca, KaK Mbl YBUIMM Jlajiee) CO3/aeT ONUCAHue, YeM KJIacC MOKET ObITh U 4TO
MOJKET JIeJIaTh, U 9TO OITUCAHUE JOCTYITHO BCEM, Y KOTO €CTh 3K3EMILISP KJIacca.

[To ymosuanuio jobast GyHKIMS WK CBOHCTBO 6e3 MoauduKaTopa BUAMMOCTH
OyzeT 0CTyHA BCEM — TO €CThb U3 JII000ro daiina nin GpyHkimu B mporpamme. Tak
KaK BbI HEe yKa3aju MOANGMUKATOP BUIMMOCTH [IJisI castFireball, OHa MOKET OBITH
BbI3BaHA OTKY/IA YTO/IHO.

B HEKOTOPBIX CiIyyasx, Kak ¢ castFireball, BbI 3aXOTHTE, YTOOBI IPYTUE YACTH KOJA
MMeJIN JIOCTYII K CBOMCTBAaM KJacca WM Bbi3biBain yHKImu kiacca. Ho y Bac tak-
’Ke MOTYT ObITh Zipyrue MYHKIMH KIacca Ul CBOHCTBA, KOTOPBIE He JTOJIKHBI ObITh
JIOCTYITHBI ITOBCIO/LY.

C POCTOM KOJIMYECTBA KJIaCCOB B ITPOTPpaMMeE PACTET 1 CJIOKHOCTDb KO/1aA. COKPHTI/IG
lIeTaJIefI peasn3daliiv, KOTOPpbI€ HE 1OJI’KHbI OBITh AOCTYIIHBI APYTYM YaCTAM KO/ia,
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IIOMOTI'a€T COXPAaHUTDb JIOTUKY KO/a SICHOI M JIJAaKOHUYHOU. 11 B 3TOM BaMm ITOMOKET
OorpaHn4eHue obnacTn BU/IMMOCTH.

B t0 Bpems kak (hyHKIMIO Ki1acca public MOKHO BBI3BATD U3 JII0OOTO MECTA IIPOTPAMMBI,
byHKIMs KTacca private OCTYITHA TOJBKO B KJIACCE, B KOTOPOM O0bsIBJIEHA. DTa njiest
OTrpaHUYeHsI BUIMMOCTH HEKOTOPBIX CBOWCTB 1/Uiu (DyHKIMI Kiiacca B 00BEKTHO-
OPUEHTHPOBAHHOM IIPOrPAMMUPOBAHNH Ha3bIBaeTcs unkancyrayueri. CoracHo aToH
Hjiee KJTacc I0JKEeH BBIOOPOYHO MPEIOCTABIISATH (DYHKII 1 CBOHCTBA IPYTUM O0bEKTaM
1T B3aNMOJleicTBIA ¢ HUM. Bee, 4To He 3aielicTByeTcs, BKIIIoYasd 1eTall peaan3aliii
(bYHKIUIT ¥ CBOICTB, I0JIKHO OBITH HEAOCTYITHO.

Hampumep, kox B Game.kt, BEI3bIBatOMINII castFireball, He MHTEpeCyeT, KaK peasu-
30BaHa ata GyHKIWsL. /{151 HEro BasKHO TOJBKO MOTydUTh GOKaa HarmuTKa. [loatomy
noka (YHKIUS TOCTYITHA, IeTall Pealnu3aliii He JOJLKHBI ObITh BasKHbI [JIsI BBI-
3BIBATOTIETO.

Bounee Toro, 910 1aske MOKET OBITH OIMACHO, €CJIN Koz Game.kt CMOKeT MEHATD 3Ha-
YeHUs, Ha KOTOPbIe OMHUpaeTcs castFireball, TO €CTh Ha KOJTMUYECTBO CO3/IaBAEMBIX
6OKaJI0B ¢ HAIIUTKOM WUJIM HA CBOMCTBA HAIIUTKA.

[Ipore roBops, co3maBast KIACCHI, OCTABISANTE TOCTYITHBIM TOJBKO TO, YTO BaM HAJIO.

Tabauna 12.1 comepsKuT Crucok MoAUMUKATOPOB JOCTYIIA.

Ta6bnmua 12.1. MoandmkaTopbl A4OCTyNa

MoaudukaTopbl OnucaHue

public (1o ymou- | DyHKIWMs WM CBOWCTBO OYAyT NOCTYHBI BHE Kiaacca. [To ymomdanmio

YaHUIO) byHkmy 1 cBoiicTBa 6e3 MordUKaTOpa BUANMOCTH MOJYYaI0T MO/IH-
¢duxarop public

private DyHKIUST WK CBOHCTBO OY/IYT JOCTYITHbI TOJIBKO BHYTPH KJIacca

protected DyHKIUST WK CBOMCTBO OY/IyT JOCTYITHBI TOJIBKO BHYTPH KJIACCA WJIN
ToZIKJIacca

internal DyHKIUS WK CBOUCTBO OYIYT TOCTYITHBI BHYTPU MOJLYJIsT

Mpbr 06cyinM KITI04eBoe CJI0BO protected B TiaBe 14.

Ecuu BbI 3HaKOMBI ¢ Java, oOparuTe BHUMaHue, uTo B Kotlin orcyrcrByer ypoBeHb
BUINMOCTH, OTPAaHIYEHHbIIT paMKamu maketa. [Ipuaniy Mbl 0GBSICHUM B pasjiesie
«J171s1 TEOGOTIBITHBIX: OTPAHUYEHNE BUANMOCTH PAMKAMU MTaKeTa» B KOHIIE TJIaBbI.
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CBoMCTBa KJ1acca

DyHKIUN KJacca OMUCKIBAIOT eTo ToBeeHre. Onpe/ieleHrs JaHHbIX, Yallle Ha-
3bIBAEMbIE COLUCMBAMU KIACCA, — TO aTPUOYTHI, HEOOXOAUMBIE JIsI BBIPAKEHIIST
OTIpeIeJIEHHOTO COCTOSTHUS WJIM XapaKTepUCTUK kJjaacca. Hampumep, cBoiicTBa
KJacca Player MOTYT IIPE/ICTABJISITh UMS UTPOKA, COCTOSTHUE 37I0POBbBS, Pacy, MUPO-
BO33peHUe, 110J1 U ITpouee.

Ha maHHbIi MOMEHT UMsI UTPOKa OOBSIBJISIETCS B (DYHKITMY main, HO Balll KJ1acC JIyd-
1Ie MOAOMIET AJIst XpaHeHus Takoil uudopmarun. O6HoBuTE KOZ Player.kt, 1o6aBuB
CBOMCTBO name. (3HaueHKe name BBIMJISAUT HEOPEXKHO, HO Yy HAC €CTh 00bICHEHHE
aToMy Gesymuio. IIpocTo BBeAKTE TO, YTO MOKA3AHO HITKE. )

Jiuctuur 12.5. OnpeaeneHne ceoictBa name (Player.kt)

class Player {
val name = "madrigal"

fun castFireball(numFireballs: Int = 2) =
println("A glass of Fireball springs into existence. (x$numFireballs)")

Bbl 1o6aBuin CBOMCTBO name B TeJIO Kjlacca Player, BKJIFOYAs €0 KaK aKTyaJIbHOE
3HavYeHue JJIst OK3eMIuIsipa Player. OOpaTnuTe BHUMaHUE, 4TO name OOBSIBJIEHO Kak
val. Kak 1 iepeMeHHbI€e, CBOIICTBA MOTYT OOBSIBJSTHCS C KJIIOUEBBIME CJIOBAMU var
1 val, 4TOOBI TO3BOJIUTH WJIM HE TO3BOJUTh U3MEHITh HHMOPMAIINIO, XPAHUMYIO
B HUX. HpO N3MEHAECMOCTDb CBOﬁCTB MbI HOFOBOPI/IM IT037KE B BTOf/’I rJjiaBe.

Teneps yanure oObsiBIeHIe name U3 Game.kt.

JinctuHr 12.6. YpaneHve name M3 main (Game.kt)
fun main(args: Array<String>) {

var healthPoints = 89

Bbr Moty 3ameTuth, uto Intelli] temeps npemynpexgaer o npobaeme ¢ Game.kt
(puc. 12.1).
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fun main(args: Array<String=) {
var healthPoints = 89
val isBlessed = true
val isImmortal = false

// Aura
val auraColor = auraColor(isBlessed, healthPoints, isImmortal)

val healthStatus = formatHealthStatus(healthPoints, isBlessed)

// Player status
printPlayerStatus(auraColor, isBlessed, name, healthStatus)

castFireball() [Unresa[ved reference: name]

Puc. 12.1. HepaspelueHHas cchlnka

Temeps, Korga name IIpUHALJIEKUT Player, Hago OOHOBUTD printPlayerStatus, 4TOObI
MOJIYYUTh UMS U3 9K3eMIIIsApa Kiaacca Player. Vcmosnb3yiiTe CHHTAKCUC € TOUKOM,
YTOOBI repe/iaTh CBOMCTBO name IlepeMEHHOM player B printPlayerStatus.

JNucTuHr 12.7. MNonyyeHne CCbiIKM Ha CBOMCTBO hame kacca Player name (Game.kt)

fun main(args: Array<String>) {

// CocTosHue urpoka
printPlayerStatus(auraColor, isBlessed, player.name, healthStatus)

3amyctute Game.kt. CocTosiHue UTPOKa, BKITIOYAs M, BBIBOJIUTCS B TAKOM JKe BU/IE,
KaK ¥ panbliie, HO TeTepb BBl MOJTYYUJIN JOCTYII K CBOHCTBY name Yepes3 9K3eMILIAP
KJacca Player, a He 4yepes JIOKaJIbHYIO [IePEMEHHYIO B main.

Korza cosmaeTcs aK3eMIIsIp Kaacca, BCe ero CBONCTBA JOJKHBI Oy Th 3HAUCHMS.
ITO BHAYUT, YTO, B OTJINYHE OT IEPEMEHHBIX, CBOICTBAM KJIacca 00sI3aTeIbHO [I0JIK-
HBI TPUCBANBATHCA HAYaIbHBIE 3HaYeHns. Hampumep, ciiemy o Ko/ HeZIomyCTHM,
TaK Kak name 00bsIBIsIETCsT O3 HAYAIBHOTO 3HAUEHUST:

class Player {
var name: String

Mubr N3y4unum HOle06HOCTI/I MHUIINaJIN3allun KJIaCCOB U CBOJICTB B IrJ1aBe 13.

[Tossxe B aToii ri1aBe BbI 3aiiMeTech pedakropunrom NyetHack u mepemecture
ocTaJIbHBIE JIAHHBIE, TPUHA/TIEXKAIINE KIaccy Player, B 0ObsIBJIEHIE ITOTO KJIACCA.
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MeTobl CBOUCTB

CsoiicTBa MO/JIEJIMPYIOT XapPaKTEPHUCTUKHU KaKA0I'0 9K3EMILJIAPaA KJjlacca. OHnu TakxKe
IO3BOJIAIOT JIPYI'UM o0beKTaM BSaHMOHeIL;ICTBOBaTb C JTaHHBIMH B KJIaCCe C NCITOJIb-
30BaHHEM ITPOCTOTO U KOMITAKTHOTO CMHTaKCHCA. HO,ZIO6HO€‘ BSaHMOﬂeﬁCTBHe obec-
IIednBacTCA C IIOMOIIBIO METOJ0OB CBOIICTB.

Jlnst xaxporo obbsiBieHHOTO cBoiicTBa Kotlin crenepupyer noze, memoo ume-
nust (2emmep) u, ecau Hano0, Memod sanucu (cemmep). Ilose — 3T0 TO MeCTO, T/IE
XpaHATCS JaHHble st cBoiicTBa. [IpsiMo 0ObsIBUTH 1T0JIE B Kiacce Henb3st. Kotlin
MHKATICYJIUPYET MOJIs, 3alUINas JaHHbIe B TI0JIe U OTKPBIBAS JOCTYII K HIM Yepes
MEeTOBI CBOUCTB. MeTon 4TeHns CBOIICTBA OMpeiesIsaeT paBuia ero urenns. Me-
TOJIbI YTEHUST CO3/IAI0TCS I BCeX cBOMCTB. MeTo 3anucu onpeesnser mpaBuia
NPUCBANBAHUS 3HAUYEHUS CBOMCTBY, TOITOMY OH T€HEPUPYETCS TOTBKO JIJIST U3Me-
HSIEMBIX CBOICTB, — APYTUMU CJIOBAMM, €CJIU CBOWCTBO OOBSIBIECHO € KJIIOUEBbIM
CJIOBOM var.

HPGZLCTaBbTe, YTO Bbl IPUIIJIM B pECTOPaH U B MEHIO, IOMHUMO IIPOY€TO, €CTh CIla-
reTTH. Bl 3aKka3biBaeTe nx, n O(bHHHaHT IIPUHOCUT CIIare€TTn C CbIpOM N COYCOM.
Bam ne HYJKEH JIOCTYII Ha KYXHIO, O(l)I/I]_[I/IaHT penraeT BCE BOIIPOCHI CaM, B TOM YUCJIE
I[O6aB]IHTb JIN CbIPp 1 COYC B 3aKa3aHHbIE CITare€TTU. Bwr — ato BbISbIBaIOLL[I/Iﬁ KOz,
a O(i)I/ILII/IaHT — METO/] UTEHUA.

Bel mocetuTe s pecTopaHa U He XOTUTE KUTISITUTH BOALY JIJIST CIIareTTu. Bl XoTuTe
cllesiaTh 3aKa3 U MOJYYUTh €r0. A pecTopaHy He HY’KHO, YTOOBI BbI CJOHSIJIUCH 110
KyXHe, TJI€ TIePEKJIaIbIBAIN Obl HHIPEAMEHTDI U TIOCY/LY, KaK BaM 3a0JIaropacCyIuTCsl.
VMeHHO Tak paboTaeT MHKATICY IS

HecMmoTpst Ha TO 4TO METO/IBI CBOCTB reHepupytores s3bikom Kotlin o ymomrdanmio,
BbI MOKeTe OOBSIBUTH CBOM METO/IbI, €CJIM XOTUTE KOHKPETU3UPOBATh, KK JOJIKHBI
OCYIIECTBISATHCS UTEHHE ¥ 3alKCh JaHHBIX. DTO HA3BIBAETCS nepeonpedenenuem
METOJ/IOB CBOMCTB.

Y10o06bl yBUIETD, KAK IEPEOTIPEAETUTH METO/L YTeHUs, 100aBbTe METO/I get () B Onpe-
JleJIeHre CBOMCTBA name, KOTOPBIiT OY/IeT CIeAUTD 3a TeM, 4TOOBI IPU OOpaIleHIH
K 9TOMY CBOICTBY BO3BpallaJach CTPOKA, HAUMHAIOMIASICS C IPONUCHON OYKBBI.

JNnctmur 12.8. Metoabl uteHus (Player.kt)

class Player {
val name = "madrigal”
get() = field.capitalize()
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fun castFireball(numFireballs: Int = 2) =
println("A glass of Fireball springs into existence. (x$numFireballs)")

OO0bsIBIISISL CBOI METOJI YTEHMS JIJIsl CBOWCTBA, BbI MEHSIETE €0 MOBE/ICHIE TIPH 110-
IBITKE MPOYMTATh 3HaYeHMe. TaKk KaKk name COAEPKUT UMsI COOCTBEHHOE, TO TIPU
obpalieHnn K HeMY JIOJIKHA BO3BPAIIATHCST CTPOKA, HAYMHAIONIASICS € TIPOMUCHON
OykBbl. Harir MeToz uTeHust o6ecriednBaer aro.

3armycrure Game.kt 1 yGeauTech, uTO Madrigal TIMINETCS € TPONUCHON M.

KnioueBoe coBo field B IpUMepe CChLIJIAeTCS Ha T0JIe CO 3HAYEHUEM, KOTOPOe
Kotlin aBromMarnueckn cosmaeT ays cBoiicTsa. ITojie — aT0 MECTO, OTKY/Ia METOIBI
CBOIICTBA YUTAIOT U Ky/Ia 3aMMICHIBAIOT JAHHBIE, IPEICTABJIONIIE CBOHCTBO. DTO KaK
WHTPEJVEHTHl Ha KyXHE PECTOPAaHa — BBI3bIBAIOIINIT HUKOT/IA HE BUUT UCXOJIHbIE
JaHHble (MHTPEANEHTHI ), TOJBKO TO, UTO BEPHET eMy MeTOl YTeHus1. boJiee Toro, m0-
CTYTI K TTOJII0 MOKHO TIOJTYYUTh TOJTBKO BHYTPU METOZOB ATOTO CBOICTBA.

Korza Bo3Bpaiiaercst Bepcusi UMEHH € TIPONUCHON OYKBOH, COIEPKIMOE CaMOro
moJid He MeHsdeTcd. Ecsin 3HaYeHne, MPUCBOEHHOE hame, HAYMHAETCS CO CTPOYHOM
GYKBBI, KaK Y HAC B KOJI€, OHO OCTAHETCsI TAKOBBIM 1 TIOCJIE BHI30BA METO/[A UTEHUSI.

Merto 3anucu, HaNPOTUB, U3Mensiem noJe cBoiicTBa. /JlobaBbre METO 3amucu
B OTIpe/IeJICHUE CBOMCTBA name M UCIIOJIb3YyiiTe B HEM (DYHKIIHIO trim, 4TOOBI yOpaTh
HavYaJIbHbIE U KOHEUHbIe MPOOEJIbl U3 TTePeIaBaeMOro 3HAYEHUSI.

Jinctuar 12.9. O6bsBneHne nonb3oBaTenbckoro cetrepa (Player.kt)

class Player {
val name = "madrigal"
get() = field.capitalize()
set(value) {
field = value.trim()

}

fun castFireball(numFireballs: Int = 2) =
println("A glass of Fireball springs into existence. (x$numFireballs)")

JloGaBJieHre MeTo/1a 3aIiCH B 9TO CBOHCTBO MOPOIUIIO TPOOIIEMY, 0 KOTOPOH TIpeLy-
npeaut Intelli] (puc. 12.2).

CBoiicTBO name 00BSBIEHO KaK val, II03TOMY OHO JIOCTYIIHO TOJIbBKO /IJIs1 YTE€HUS
U He MOKET ObITh U3MEHEHO Jla’K€ METO/IOM 3allrCH. 910 3aluilaeT 3Ha4yeHusd val
OT U3MeHeHnii 6e3 Ballero CorIacus.
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class Player {
val name = "madrigal”
get() = field.capitalize()

field = value.trim{}

A ‘val'-property cannot have a Eetter]

fun castFireballl{numFireballs: Int = 2) =
printin{"A glass of fireball springs into existence. (x$numFireballs)™)

Puc. 12.2. ColicTBa val 4OCTYMHbl TOMbKO AN1S YTEHUS

B cBoeii nozckaske B Intelli] coobaer BakHble CBEIEHMsT O METO/IAX 3aITUCH: OHU BbI-
3BIBAIOTCA JIJIsI IPUCBAUBAHUSA 3HAYEHIH CBOMCTBAM. DTO He JIOTUYHO (2 Ha CAaMOM JIeJie
9T0 ONMOKa) — OOBSBJIATH METOI 3AITMCH JIJIsI CBOMCTBA val, IOTOMY KaK eCJIU 3HaueHne
JIOCTYIIHO TOJILKO JJIs1 YTEHMUS, TO METO/I 3allUCH HE CMOYKET BBITIOJHUTH CBOIO paboTYy.

IJTT)6BIIIRJETBﬁBOShﬁO)KI{OCTT)hde}{ﬂTT)MIJHllrp(ﬂfa,H}UK}H)BBLAGPHITB\HBI}ﬂivar‘B()6Tr
SBJIEHUHW CBOMCTBA hame. (O6paTI/IT€ BHHMaHHE, UTO C 3TOI'O MOMEHTa MbI 6yI[EM
IIOKa3bIBaTb BCE€ USBMEHEHUMA B KO/I€ BO BCEX CJIydadX, KOTrJga 9TO BOSMO)KHO.)

Nnctmur 12.10. Jenaem nms nameHsiembim (Player.kt)

class Player {
valvar name = "madrigal"
get() = field.capitalize()
set(value) {
field = value.trim()

}

fun castFireball(numFireballs: Int = 2) =
println("A glass of Fireball springs into existence. (x$numFireballs)")

Ternepb name MOKHO M3MEHSATH 10 ITPABUJIAM, YKa3aHHBIM B METO/E 3alIUCH, 1 ITPELY-
npesxaenust ot Intelli] Taxike rcuesim.

MeToabl YTEHHUSI CBOMCTB BBI3BIBAIOTCS C IIOMOIIBIO TOIO K€ CUHTAKCHUCA, YTO
U Ipyrue nepeMeHHble, ¢ KOTOPBIME BbI y7Ke 3HAKOMbL. MeTO/[bl 3aIIiCH B CBONCTBA
BBI3BIBAIOTCS aBTOMATHYECKHU, IIPU MOIbITKE IIPUCBOUTH HOBOE 3HAU€HKe CBOIICTBY
C TIOMOII[bIO OIlepaTopa IpucBanBanus. IlombITaiiTech MOMEHATh UMsI UTPOKA BHE
kiacca Player B Kotlin REPL.

JNnctmur 12.11. VameHsiem nms nrpoka (REPL)

val player = Player()
player.name = "estragon
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print(player.name + "TheBrave")
EstragonTheBrave

[IpucBanBane HOBBIX 3HAUEHUI CBOMCTBAM MEHSIET COCTOSIHUE KJacca, KOTOPOMY
oHu npuHagiexar. Eciu 651 name Bee emrje 66110 0OBBIEHO KaK val, TOTIA IPUMep,
KoTopbiil Bbl BBe B REPL, Bbiast Gbl ciieyiomiee coobienne 06 ommoke:

error: val cannot be reassigned

(Ecsit BbI XOTHTE BOCIIPOU3BECTH ATy (hpasy, monagobutcs mepesamyctuth REPL
C TOMOIIIBIO KHOTIKY Build and restart ciieBa, mHaue M3MeHeHsI B Player He Gy/IyT
3aMeyeHbl. )

BuanMocTb CBOMCTB

CBoiicTBa OTINYAIOTCS OT JIOKATBHBIX IIEPEMEHHBIX, 00bSIBJIEHHbBIX BHYTPU (QYHKITHH.
CBoiicTBa OTpesiesiTioTcss Ha YPoBHe Kiacca. [109ToMy oHM MOTYT OBITh JIOCTYITHBI
JIPYTHM KJIaccam, ecJi 001acTh BUIMMOCTH 1103B0oJIsieT. CIIMIIIKOM MIMPOKAst IOCTYTI-
HOCTB CBOWICTBA MOKET BBI3BATH IIPOOJIEMBI: UMesT IOCTYII K IaHHBIM KJiacca Player,
ApyTue KJIacchl CMOIYT BHECTH U3MEHEHMSI B 9K3eMILISP Kjacca Player.

CpoiicTBa yIpaBJsioT YTeHUEM U 3alliChIO TaHHbBIX Yepe3 MEeTO/Ibl CBOMCTB. Bee
CBOICTBAa UMEIOT METO/bI UTECHUA, a BCE va r-CBOMCTBA UMEIOT METO/AbI 3all1iCH, — BHE
3aBUCUMOCTH OT TOTO, OObSIBJISIETE BbI JIJIs HUX CBOE TIOBeieHne uim Hert. [To ymou-
4aHuIo 00J1aCTh BUIMMOCTH METOJ0B CBOMCTB COBITANIAeT ¢ 00JACTHIO BUANMOCTI
camux cBOICTB. To ecTh eciiu CBOHCTBO 00BSIBJICHO KaK OOIIEIOCTYITHOE, €r0 METO/IbI
TOXKE OYIyT 0OIIEOCTYITHBIMHU.

A 9TO ecii BBI PEMINTE OTKPHITh TOCTYT K CBOMCTBY JIJIST YTEHUS W 3aKPBITH JIJIS
samcnu? OO6bsABUTE 061aCTh BUANMOCTH METO/Ia 3aIINCH OTeabHo. CreaiiTe MeTo
3aIUCH JIJIsT CBOTICTBA name TIPUBATHBIM.

JNinctmur 12.12. CkpbiTne umenmn cettepa (Player.kt)

class Player {
var name = "madrigal”
get() = field.capitalize()
private set(value) {
field = value.trim()

}

fun castFireball(numFireballs: Int = 2) =
println("A glass of Fireball springs into existence. (x$numFireballs)")
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Terepb name OyIeT JOCTYITHO JJ1s uTeHust 13 Jaoboii yactu NyetHack, Ho namenuTh
€r0 CMOJKET TOJIBKO CaM JK3eMILIAp Player. JTa TEXHUKA BeChbMa I0JI€3HA, KOTIA
TpebyeTcst 3alPeTUTh U3MEHEHKE CBOCTBA APYTUME YaCTSIMU BAIIEro MPHUJIOKEHHSL.

O61acTh BUZANMOCTH METO/IOB CBOIICTBA HE MOKET OBbITh ITHPe 001aCTH BUIMMOCTH
€aMoro cBoiicTBa. MOKHO OTPAHUYUTD JIOCTYTI K CBOICTRY, OIIpeiesinB HoJiee y3KyIo
00J1aCTh BUIIMIMOCTH METO/IOB UTEHIsI, HO HEJIb3s1 TPUCBOUTH METO/IAM CBOICTBA boJiee
IIIPOKYIO 00IACTD BUANMOCTH, 4eM 00BSIBIICHA /TSI CAMOTO CBOMCTBA.

3aroMHUTE, YTO CBOMCTBA MOJKHBI MHUIMATU3UPOBATHCS TPH OOBSIBJIECHUN. ITO
IPABUJIO OCOOEHHO BasKHO JIJIST KJlacca ¢ OOIIe0CTYTHBIMU cBoiicTBamu. Eciin Ha
9K3EMILISIP KJracca Player CChIJIAETCS KAKOW-TO KO B IIPUJIOKEHUN, 9TOT KO 0JI-
JKeH ObITh YBEPEH, 4TO IpU 00palleHnn K Player.name 3TO CBOHCTBO OY/IeT XPaHUTh
JIEHICTBUTEIHHOE 3HAUEHNE.

BbluncnsieMblie CBOMCTBA

Panee MbI cKasaJi: KOT/a BbI 0ObsIBIIsIETE CBONCTBO, BCET/IA CO3/IAETCSI TIOJIE, KO-
TOpoe XpaHUT (pakTUUecKoe 3HaUeHue. JTO, KOHEYHO, IpaBia... KpoMme ciydaes
TaK HAa3bIBAEMbIX 8bIUUCASAEMBLX C80lcME. BhrancisieMoe CBOMCTBO — 9TO CBONCTBO,
I KOTOPOTO TIEPEOTIPEIeNIIeTCS METO get W/ Mn set, He UCIOJB3YIONIUH TOJIE.
B rakux caydasx Kotlin se renepupyer noue.

B REPL cosgatite kmacc Dice (urpajibHasg KOCTb) € BBIUUCJASIEMBIM CBOHCTBOM
rolledValue.

JNuctuHr 12.13. O6bsiBeHne BbluncnsieMoro ceolictaa (REPL)

class Dice() {
val rolledvalue
get() = (1..6).shuffled().first()

[Tpoussenem OGPOCOK.

JinctuHr 12.14. O6palieHue K Bbluncnsemomy cesoinctay (REPL)
val myD6é = Dice()

myD6.rolledValue

6

myD6.rolledValue

1

myD6.rolledvValue

4
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I[Tpu kask10M 0OpaleHnn K CBOWCTBY rolledValue €ro 3HaY€HKE MEHSIETCS. DTO CBSI-
3aHO C TeM, YTO OHO BBIYKCJISIETCS] BCSIKHIA Pa3, KOT/la K HeMy 00paiaiTcst. Y Hero HeT
HU HAYaJIbHOTO 3HAUEHW S, HU 3HAUEHUS TI0 YMOTUAHUIO, Uy HETO HeT TO0JIs, KOTOpPOoe
MOTJIO OBl XPaHUTh 3HAYEHHE.

B pasnesne «/luist 1000NBITHBIX: O0OJI€E TIPUCTATBHBIN B3TJIsI/L HA CBOICTBA var u val»
B KOHIIE 9TOIi TJIaBbl MbI O0JIee MOAPOOHO PACCMOTPHUM TO, KaK PeaTu30BaHbl CBO¥i-
cTBa var ¥ val U Kakoi 6aiiT-KoJI TPOM3BOAMTCS KOMITHISITOPOM, KOT/Ia BbI OTIpe/ie-
Jigere ux.

PecgaktopmuHr NyetHack

Bl ysnanu mpo GyHKIINM KJIaccoB, CBOMCTBA, MHKATICYJIAINAIO U YKe TPOIesaan
HeKoTOpyto pabory, npuMenus ot uaen B NyetHack. Hacraso Bpemst 3akoHUUTD
pabory u cienath Kox NyetHack ere unie.

Ceiituac MbI OyjieM repemernath (hparMeHTsl Kojla U3 OHOTO (aiiia B APYroil. ITo
MOMOJKET HaM TOCMOTPeTh Ha Ba (daiina psaoM. K cuacteio, B Intelli] yxe ectp
TaKkast BO3SMOKHOCTb.

OTkpbIB Game.kt, 1eJIKHUTE TTPpaBOi KHOMIKOM MBINITY Ha BKJIajiKe Player.kt B BepxHeii
JacTH OKHa pefakTopa u BbibepuTe Split Vertically (puc. 12.3).

i K Game bt e Dlauae be o

7 » 1 Close /W
2 | Close Others

? Close All

5 Close All but Pinned

6

T

8

Copy Path {r38C ) )
Copy Relative Path e sed, healthPoints, isImmortal)

= : 1 healthPoints
';;a Split Vertically atus(healthPoints, isBlessed)

12 fi# Split Horizontally

13 Move Right lessed, name, healthStatus)

14

15 Move Down

1: {  PinTab

18 Tabs Placement > hPoints: Int, isBlessed: Boolean) =
19 Sort Tabs By Filename

20 Open New Tabs At The End gondition!”

21 scratches.

22 H ed) {

23 Select Next Tab ] ds, but is healing quite quickly!"
24 +  Select Previous Tab 38

25 Ronnen Closed Tah ds.”

Puc. 12.3. Pa3gensieMm OKHO pefakTopa BEPTUKAIbHO
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[TosiBuTcs etnie oHa nanesb pepakropa (puc. 12.4). (MoskHOo niepeTacKuBaTh BKIAIKH
MEsK/Ly TTaHEJISIMU PEIAKTOPa, 4UTOOBI HACTPOUTD €T0 T/ CBOIT BKYC.)

[ Bame.ks i Player kit

1B fun mainfargs: Array<Strirg=) { 1 package com, bigrerdranch. nyethack

2 val nase = “Madrigel™ i

' war hgalthPuints = 89 ¥ class Flayer {

1 val isblessed = tree % var paes = “madrigal”

5 val islmmortal = false 5 get(} = field.copitalize(}

& & private setivaluel {

7 A4 dura 7 Lislg = value. trind}

8 val ouraCelor = auraColor(islessed, healthPeints, isImmortall ] ]

9 3

1 val - 1 fun castPirebsllimmbireballs: Int = 2) =
1 pristla(™A glass of firsball sprisgs dnts sxistence. [fnusFirsealls)™)

2 i Player status 12 }

3 printPlayerstatusieureColor, isblessed, name, healthStatus) 1 ]

4

5 castFireball(}

5

7

L] private fun 1 Int, Boolean] =

15 when (healthPoints) {

) 188 = "5 in sxcellont condition!™

n in 99,99 - “has & few scratches.”

22 in 75..89 -> if (isBlessed) {

Y “has scme minor wounds, but is healisg guite quickly!”

24 T oelse {

5 “has 3sme minor wounds.”

e ¥

7 in 19,.74 -= ~looks pretty hurt.”

E wlae -> "is in ewful condition!”

29 ¥

!

n private fun printPlayerStatusiouraColor: String,

32 islessed: Boolean,

1 nase: String,

M healthStatus: Stringd {

38 println*(Aurs: $auracalor) * +

36 “[Blessed: ${if (isBlessed) "YES™ else “NOT}I7)

3 printin{"fnane $realtrstatus”)

38 ¥

3

an private fun auraColer(isBlessed: Boolean,

a healthioints: Int,

4z islmeortal: Boolean): String {

4 val = dsBlesced L ~ 50 || isTmmsrtal

44 val auraColor = if (suraVisible) “GREEN" ¢lse “NOWE™

43 return auraColor

a8 ¥

47

48 private fun castFireballimmFireballs: Int = 2) =

a8 PrANTIN("A glass of fireball springs into sxistence. {x$nusFirpballs)™)

Puc. 12.4. [1ge naHenun

ITO CJIOKHON pedaKTOPUHT, HO K KOHITY 9TOTO pas/ielia Mbl TIOJIYINM KJacc Player,
OTKPBIBAIOIIUH OCTYT K CBOMM (DYHKIIMAM U CBOWCTBAM W CKPBIBAIOTINI JIETAIH
peas3ainun, 0 KOTOPhIX HeoOsI3aTeJIbHO 3HATD IPYTUM KoMIoHeHnTaM. Kopoue ro-
BOPs1, 9TO JIJIs1 GJ1aroro Jieda.

Haiizure nepemennbie, 00bsiBIeHHbIE B (DYHKIIMN main Game.kt, KOTOPbIE, 110 JIOTHKE,
npuHazaekar Player. K HUM OTHOCSTCS: heathPoints, isBlessed  isImmortal. [Ipe-
BpaTUM HX B CBOICTBA Player.

JinctmHr 12.15. YpaneHne nepeMeHHbIX 13 main (Game.kt)
fun main(args: Array<String>) {

var—healthPoints =189

val—isBlessed =true

val—isImmortal =false

val player = Player()
player.castFireball()
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[Tocne nobasnenus ux B Playerkt yOeauTech, 4To nepeMeHHble 00bsBICHb BHYTPU
TeJia Kjaacca Player.

Jincrunr 12.16. [lobasnexne ceoncts B Player (Player.kt)
class Player {
var name = "madrigal"
get() = field.capitalize()
private set(value) {
field = value.trim()

}

var healthPoints = 89
val isBlessed = true
val isImmortal = false

fun castFireball(numFireballs: Int = 2) =
println("A glass of Fireball springs into existence. (x$numFireballs)")

AT U3MEHEHUsT IPUBEIYT K MHOKECTBY OmMOOK B Game.kt. /lepskurech kperye:
K TOMY BPEMEHH, KaK Bbl 3AKOHUYHTE, BCe ONHOKU OY/IyT YCTPAHEHBI.

heathPoints 1 isBlessed JOJI;KHBI OBITDH nmocTyHbl B Game.kt. Ho k isImmortal Hu-
KoT/la He oOpalaiorcs BHe Kjacca Player, TI09TOMY CBOWCTBO isImmortal clieayer
00bsaBUTD TipuBaTHBIM. CKpPOEM CBOIICTBO, 106aBUB MOAU(MUKATOP private, 4TOOBI
rapaHTHUpOBaTh €ro HEJOCTYITHOCTD JIJIA IPYTUX KJIACCOB.

JinctnHr 12.17. NHkancynaums isimmortal BHyTpu Player (Player.kt)
class Player {
var name = "madrigal”
get() = field.capitalize()
private set(value) {
field = value.trim()

}

var healthPoints = 89
val isBlessed = true
private val isImmortal = false

fun castFireball(numFireballs: Int = 2) =
println("A glass of Fireball springs into existence. (x$numFireballs)")

Hanee paccmoTpuM yHKIH, 00bsIBIEHHbIE B Game.kt. printPlayerStatus BEIBOAUT
TEKCTOBBIN MHTEpdelic UTPHI, MOATOMY B Game.kt efi camoe Mecto. Ho auraColor
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1 formatHeathStatus CBs3aHbI C UTPOKOM, a HE C UTPOBBIM IIPOIECCOM. A 3HAYUT, 9TH
NBe QYHKITUY OJCKHBI TPUHAIEKATh KIaccy, a He (PyHKITNU main.

ITepemecTtuTe auraColor 1 formatHeathStatus B Player.

Jinctuur 12.18. Ypanenue dyHkuum 13 main (Game.kt)

fun main(args: Array<String>) {

}
when—(healthPoints){
in75..89 i (isB1 1
}else{
¥
¥

private fun printPlayerStatus(auraColor: String,
isBlessed: Boolean,
name: String,
healthStatus: String) {
println("(Aura: $auraColor) " +
"(Blessed: ${if (isBlessed) "YES" else "NO"})")
println("$name $healthStatus")

¥
privatefun—auraColor(isBlessed: Boolean;
healthPoints:—Int;
isImmortal: Boolean): String{
1 isible = isBl | 88 healthPoi Hi 1
return—auratolor
¥

CHoBa y6eauTech, 4T0 00bsiBICHNS (DYHKIIUI HAXOASTCS B TeJle Kacca.

JNuctuHr 12.19. [lobasneHue dyHkUMiA knacca B Player (Player.kt)

class Player {
var name = “"madrigal”
get() = field.capitalize()
private set(value) {
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field = value.trim()

}

var healthPoints = 89
val isBlessed = true
private val isImmortal = false

private fun auraColor(isBlessed: Boolean,
healthPoints: Int,
isImmortal: Boolean): String {
val auraVisible = isBlessed && healthPoints > 50 || isImmortal
val auraColor = if (auraVisible) "GREEN" else "NONE"
return auraColor

}

private fun formatHealthStatus(healthPoints: Int, isBlessed: Boolean) =
when (healthPoints) {
100 -> "is in excellent condition!"
in 90..99 -> "has a few scratches."”
in 75..89 -> if (isBlessed) {

"has some minor wounds, but is healing quite quickly!"
} else {

"has some minor wounds."

}
in 15..74 -> "looks pretty hurt.”
else -> "is in awful condition!"

}

fun castFireball(numFireballs: Int = 2) =
println("A glass of Fireball springs into existence. (x$numFireballs)")

MBI 3aKOHUYMIIM KOTIMPOBATH KO/, HO OCTAJIOCh €llle Koe-uTo cenaTh B Player.kt
n Game.kt. [Toka uTo nepekrounM BHUMaHue Ha Player.

(Ecom BbI paszesinim 0KHO peZlakTopa 110 BepTUKAJIU, OTMEHUTE Pa3/ie/ieHre, 3aKPbIB
Bee (hailuel B maHesn. 3akpoiite hailibl, MeJKHyB Ha X BO BKiajake (puc. 12.5) win
Ha)kaB coueTanue Kiaasuin Command-W [Ctrl-W].)

[Close. Alt-click to close others}m )
3 ['x Gamexkt ¥ 6, Player.kt

E' 1 P fun main(args: Array<String=) {
= 2 val player = Player()
B 3 player.castFireball()

a

Puc. 12.5. 3akpoiTvie Bknagku B Intellil
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B Player.kt o6paruTe BHIMaHUE, uTO QYHKI[UH, paHee 00bABIeHHbIE B Game.kt 1 Tiepe-
MellleHHbIe B Player, — auraColor 11 formatHeathStatus — Tenepb N3BJaEKAOT HeobXo-
JIIMble 3HaUeHUsI U3 CBOIICTB Player: B isBlessed, heathPoints 1 isImmortal. Korga
byHKIKM ObLIH 00BsABIEHBI B Game.kt, OHM HAXOIWJINCh BHE 00JIaCTH BUAUMOCTH
Kacca Player. Ho Teneps oHU cTasmu QYHKIMAME KIacca Player 1 aBTOMAaTUUECKHU
MOJIY YN TOCTYTI KO BCEM CBOWCTBaM, OOBSIBIEHHBIM B Player.

IT0 03HAYAET, YTO PYHKINH KIacca B Player OOJIbIIe He HY K/IAIOTCS B TapaMeTpax,
TaK KakK BCe JlaHHble JOCTYIIHbI BHYTPU Kjacca Player.

V3meHuTe 3aroioBKU (DYHKINH, yOpaB U3 HUX ITApaMEeTPBI.

JInctuHr 12.20. YaaneHue HeHyXHbIX napameTpoB 13 dyHKuuiA knacca (Player.kt)

class Player {
var name = "madrigal”
get() = field.capitalize()
private set(value) {
field = value.trim()

}

var healthPoints = 89
val isBlessed = true
private val isImmortal = false

private fun auraColor(isBlessed: Boolean,

healthPoints:—Int;
isImmortal: Boolean): String {
val auraVisible = isBlessed && healthPoints > 5@ || isImmortal

val auraColor = if (auraVisible) "GREEN" else "NONE"
return auraColor

}

private fun formatHealthStatus(healthPoints: Int, isBlessed: Boolean) =
when (healthPoints) {
100 -> "is in excellent condition!"
in 90..99 -> "has a few scratches."”
in 75..89 -> if (isBlessed) {
"has some minor wounds, but is healing quite quickly!"
} else {
"has some minor wounds."
}
in 15..74 -> "looks pretty hurt.”
else -> "is in awful condition!"
}
fun castFireball(numFireballs: Int = 2) =
println("A glass of Fireball springs into existence. (x$numFireballs)")
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[lo aToro usmenenust ccoliika Ha heathPoints BHYTpH (pyHKIMN formatHealthStatus
Oblia ObI CCBIJIKOI Ha mapameTp formatHealthStatus, IOTOMY 4TO 9Ta CChLIKA ObLIA
orpaHideHa 00J1acThio BUAMMOCTH (hyHKIMH. Bes mepemerHoi ¢ uMeHeM heathPoints
B 06J1acTH BUANMOCTH (QYHKIHK camast GJ1r3Kast 061aCcTh BUANMOCTH HAXOANUTCS Ha
YPOBHE KJIacca, B KOTOPOM OOBSIBIEHO CBOMCTBO heathPoints.

Haiee, 06paTI/ITe BHUMaHUeE, 4TO /IBE (byHKL[I/H/I KJ1acca OObABJICHBI KaK IIpuBaTHbIE.
IT10 He OBLITO Hpo6ﬂeMoﬁ, KOT/1a OHU HaXOAMJINCHh B TOM K€ cl)af/’IJIe, OTKY/la BbI3bIBa-
Jquch. Ho Teriepb OHU cTa/Iu TPUBATHBIMU B KJacce Player W OKa3aJauCh HEJOCTYII-
HBIMU JIJI4 IPYTUX KJ1accoB. [locTy K 9TUM (byHKLII/IHM CJIEJlyET OTKPBITH, [I03TOMY
YAAJIUTE KJII0YEeBOE CJ0BO private U3 00bABIEHU auraColor U formatHeathStatus.

Jinctmur 12.21. lMNpeBpaleHve dyHkumn knacca B public (Player.kt)

class Player {
var name = "madrigal”
get() = field.capitalize()
private set(value) {
field = value.trim()

var healthPoints = 89
val isBlessed = true
private val isImmortal = false

private fun auraColor(): String {

}

private fun formatHealthStatus() = when (healthPoints) {

fun castFireball(numFireballs: Int = 2) =
println("A glass of Fireball springs into existence. (x$numFireballs)")

Tenepb Bce cBoOiiCTBA 1 (QDYHKIIUU OOBSABJIECHDI B IIPABUJIBHBIX MECTAX, HO JIJIST X BbI-
30Ba B Game.kt MCIIOTh3yeTCS HEBEPHBIN CHHTAKCHUC TI0 TPEM MPUINHAM:

1. printPlayerStatus GoJIbIlle HE UMEET A0CTYIIA K TIePEMEHHBIM, KOTOPBIE HY KHbI
eit 71t paboTBhI, TaK KaK 9TH TIePEMEHHBIE TENePb SIBJISIFOTCS CBOMCTBaMU Player.

2. Tenepsp, korya pyHKIMY TUTIA auraColor cTan yHKIMSAMU Kjacca B Player, OHU
JIOJIZKHBI BBI3BIBATHCSI OTHOCUTEJIbHO 9K3EMILIsipa Player.
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3. Dyuknuu kiracca Player JI0JKHBI BBI3bIBATHCS COTJIACHO UX HOBBIM CUTHATYPAM,
He UMEIOIIMM ITapaMeTpPOB.

V3menuTe printPlayerStatus, 4TOOBI OHA TPUHUMAJIA 9K3EMILISAP Player Kak apry-
MEHT U MOTJIa 00panaThes K HEOOXOMMbIM CBOMCTBAM ¥ BbI3bIBATH HOBbIE BEPCHUU
auraColor u formatHeathStatus Ge3 mapaMeTpoB.

JinctuHr 12.22. Bbi3oB yHKUMA knacca (Game.kt)
fun main(args: Array<String>) {

val player = Player()

player.castFireball()

// Aypa
val auraColor = player.auraColor(isBlessed, healthPoints, isImmortal)

// CocToAHue urpoka

1 healths - Lths (healthPoints;isBl %

printPlayerStatus(playerauraColor; isBlessed; player-name; healthStatus)
// Aypa
player.auraColor(isBlessed, healthPoints, isImmortal)
}
private fun printPlayerStatus(player: PlayerauraColor: String,
isBlessed: Boolean;
name:—String;
healthStatus:String){
println("(Aura: ${player.auraColor()}) " +
"(Blessed: ${if (player.isBlessed) "YES" else "NO"})")
println("${player.name} ${player.formatHealthStatus()}")
}

ITOo U3MEHEHMHe B 3ar0JI0BKe printPlayerStatus IIOMOraeT COXpaHUThb €ro YUCTOTY
OT JINIITHUX JleTajlell peasusaluu Player.

CpaBHI/ITe 9TU IBE€ CUTHATYPbI:

printPlayerStatus(player: Player)

printPlayerStatus(auraColor: String,
isBlessed: Boolean,
name: String,
healthStatus: String)

Kaxkas Beirsiaut onpsitiee? Bropast curnatypa TpeGyeTr OT BBI3BIBAIONIETO 3HATD
JIOBOJILHO MHOTO O peaji3aiiuu Player. [TepBast TpeGyeT JIHIb 9K3eMILIsIp Player.
B sTOM TIpriMepe Bbl BUMTE OJIHO M3 MIPEUMYIIECTB 0OBEKTHO-OPUEHTHPOBAHHOTO
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[IPOrPaMMUPOBAHUA: TaK KaK JaHHbIe TeIepb SABJAIOTCA 4acTbhlO KJjacca Player, Ha
HUX MOKHO CChLIAThCsT 6€3 HeOOXOANMOCTH TIEPeiaBaTh UX B IBHOU (hopMe.

JlaBaiiTe 0OCTAaHOBMMCSI U TIOCMOTPHM, Y€ro I0OUIUCH C TTIOMOIIBIO 3TOTr0 PedhakTOpUH-
ra. Kiace Player Terepb CO/lep:KUT BCe IAHHBIE  TTOBE/IEHNE KOHKPETHOTO 00heKTa
«nrpok». OH OTKPBIBAET JIOCTYII K TPEM CBONCTBAM U TpeM (DYHKIIUSIM U CKPbIBAET
JIETAI PeaT3aliui B IIPUBATHBIX HJIEMEHTAX, KOTOPBIE JOJKHBI OBITH TOCTYITHBI
TOJIBKO KJ1accy Player. T GyHKIMN OOBSBISIOT BO3SMOKHOCTH MTPOKA: HTPOK
MOJKET COOOIIITH O CBOEM COCTOSIHUH 37[0POBbSI, IIBETE ayPHI U T. /1.

[To Mepe pasBUTHS TPUIOKEHUST BAKHO MOJIEPKUBATD YIIPABISIEMOCTh 00J1aCTH
BugnMocTy. [Iprobimasich K 00beKTHO-OPUEHTHPOBAHHOMY MTPOrPAMMHUPOBAHUIO,
BbI NIPUCOEANHSIETECH K MIee, YTO KasKblil 0OBEKT JOJIKEH BBIOJIHITH CBOU COO-
CTBEHHBIE 00SI3aHHOCTH 1 OTKPBIBATD JOCTYIT TOJBKO K TeM (DYHKITISAM 1 CBOHCTBAM,
KOTOpbIe HEOOXOMMMBI I pabOThI APYruX GYHKIMHA U KjiaccoB. Termephb Player
MIOJTHOCTBIO OTPAKaeT, 4To 3Ha4uT ObITH UTPpoKoM B NyetHack, a Game.kt comepsxut
IIUKJT UTPBI B BH/IE GoJiee TPOCTOi ¥ OHATHON (DYHKITHH main.

3anycrure Game.kt, uToObI yOeaUTHCS, UTO Bee paboTaer, Kak U panbiie. [loxBaaure
cebs 3a ycIelHoe 3apepiieHns pedakToprHra. B cieayomux riaBax Mbl IOCTPOUM
dbynnament s urpet NyetHack, cieaem ee GoJiee caioxkHO# 1 J06aBUM BO3MOK-
HOCTH, OIIMPAIOIIUECs Ha MapagurMy 00beKTHO-OPUEHTHPOBAHHOTO IPOTrPAMMU-
POBaHMS.

B C]Ie[[yIO]_Heﬁ [JIaB€ Bbl Y3HAETE 6oJbIIIe CrI0coO0B CO3/IaHud 9K3eMILIsIpa Player,
IMIO3HAKOMUBHIMCDH C JOIIOJHUTEJbHBIMU IIPUEMaMU MHUIWAJIN3alluH. Ho Ipexae
YEM pa3dBUBaTh IIPUJIOKEHUE JaJIblII€, HA/IO Y/IEJUTh BHUMaHUE ITaKETaM.

Mcnonb3oBaHue NakeTosB

[TakeT — 9TO Kak marka JUIst TIOXOKUX 0OBEKTOB, KOTOPAsT TOMOTAET JIOTHYECKN
CTpynmupoBaTh ¢aiiael B mpoekte. Hampumep, makeT kotlin.collections comep-
JKUAT KJIACCHI JIJI CO3JJaHus U YIIPaBJIeHus CIUCKaMu U MHoxkecTBamu. ITo mepe
YCJIOKHEHUS MMaKeThl T03BOJIAI0T OPraHu30BaTh MIPOEKT, a TakKe MPef0TBPaIlaloT
KOJITTU3UM UMEH.

CosmaiiTe maker, IEJIKHYB MPaBOil KHOITKOH MBITIH Ha KaTajiore src 1 BeiOpaB New —
Package. Kora Bam Oy et ipejioskeHa BO3MOKHOCTD 1aTh MMsI [TAKETY, HA30BUTE €0
com.bignerdranch.nyethack. (BbI BOJIbHBI JIaTh ITIAKeTy Jr060e UMsI, HO MBI IIPEAIIO-
yrtaeM cTub 06patHoro DNS, KOTOPbIiT XOPOIIo MacIiTabupyeTcst ¢ KOJTUIeCTBOM
HAMMMCAHHBIX BAMU TTPUIOKEHMII. )
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CoznanHblii maket com.bignerdranch.nyethack sBJIsI€TCS TAKETOM BEPXHETO YPOBHS
mist NyetHack. Brirtouenne Bainx (haiiioB B akeT BEPXHETO YPOBHS IIPEIOTBPATUT
JI00BIE KOJIJIM3UU UMEH MEK/Y THUIIAMU, KOTOPBIE Bbl OOBSIBUJIN, U TUIIAMU, 00b-
SIBJIEHHBIMHU TJIe-TO €ellle, — HAlpUMep, BO BHEITHUX GUOJUMOTEKAX WU B MOJYJISIX.
CoszaBas HOBbIE (hailJIbl, MOKHO CO3/IaTh U HOBBIE TIAKEThI, YTOOBI OPraHM30BaAHHO
XPaHUTD (HaiIbL.

OG6paTuTe BHUMAHHE, YTO HOBBII ITAKET com. bignerdranch.nyethack (KOTOPBII mpes-
cTaBJIsIeT TAMKYy) 0TOOpaskaeTcsi B OKHe WHCTPYMEHTOB IpoekTa. /lobaBbTe Bamim
atiner (Game.kt, Player.kt, SwordJuggler.kt, Tavern.kt) B HOBBII TTaKeT, TEPETAIINB UX
tyzaa (puc. 12.6).

B Project A A
¥ [ NyetHack ~fDocuments/book/kotlin-book
b o .idea
» [ .settings
> I build
b [ gradle
> [ out
¥ [ src [main] sources root
iz Game.kt
¢ Player
i’z SwordJuggler.kt
ix Tavern.kt
igl .gitignore
(2> build.gradle
id gradlew

i#l gradlew.bat
iiy NyetHack.iml
» [llll External Libraries

Puc. 12.6. Maket com.bignerdranch.nyethack

Opranusaiust Koja ¢ UCIoJb30BaHueM KJIaccoB, (haiijioB U MaKeTOB TTOMOKET BaM
HO/IIEPSKUBATH KO/I B TIOPSIZIKE TI0 MEPE POCTA €T0 CJAOKHOCTH.

Ona nro6onbiTHbIX: 6051€ee NnpucTanbHbIA B3rnsaa
Ha CBOMCTBa var u val
B STOI>,I TJlaB€ BbI ySHEUII/I, YTO KJII0YeBbIE CcJI0Ba val U var I/ICHOJII)SyIOTCH JJIA onpeae—

JIEHUST CBOMCTB KJIacca: val YKa3blBaeT, YTO CBOMCTBO IOCTYITHO TOIBKO JIJIs1 YTEHUS,
var — JIJISI 3allUCH.
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MozxeT 6bITh, BAM HHTEPECHO, Kak paboraeT cBoiicTBo Kiaacca Kotlin BuyTpu Ha JVM.

Y1006l MOHATH, KAK PeaTM30BaHbl CBOICTBA KJIACCOB, TOJE3HO B3TJISHYTH HA
CKOMITMJIMPOBaHHbI GaiiT-kox JVM, a KOHKpeTHee — CpaBHUTH GallT-KOJI, cre-
HEPUPOBAHHBIH /IJIS KAJK/IOTO CBOMCTBA B 3aBUCHUMOCTU OT (DOPMBI OTIpe/le/IeHUS.
Cosnaiite HoBbIll aiin ¢ mmenem Student.kt. (Ilocae ynpasknenust daiin HyKHO
VIAJIUTh.)

IIJIH Havasa 00bABUTE KJIACC C var-CBOMCTBOM (‘{TO6LI OHO OBLIO AOCTYITHO IJIsA
QTeHHHIlHHHSaHMCH)

JNinctmHr 12.23. O6baBneHune knacca Student (Student.kt)

class Student(var name: String)

CBoiicTBO name B 9TOM TIpuMepe OOBSABIEHO B INIABHOM KOHCTPYKTOpE Student.
Boi y3Haere 60Jbiie 0 KOHCTPYKTOpax B riaBe 13, a moka MpocTo paccMaTpuBaiite
KOHCTPYKTOP Kak C11oco0, KOTOPBIN B OY/IyIEM TOMOKET BaM U3MEHUTH TTOPSIIOK
CO3/IaHUsI IK3EMILISIPOB KJiacca. B 9ToM 1nmpuMepe KOHCTPYKTOP MO3BOJISIET HAM 3a-
JIaTh UM CTY/IEHTA.

JlaBaiiTe mocMOTPUM Ha UTOTOBBIN HGaiiT-ko (Tools — Kotlin — Show Kotlin Bytecode):

public final class Student {
@NotNull
private String name;

@NotNull
public final String getName() {
return this.name;

}

public final void setName(@NotNull String varl) {
Intrinsics.checkParameterIsNotNull(varl, "<set-?>");
this.name = varil;

}

public Student(@NotNull String name) {
Intrinsics.checkParameterIsNotNull(name, "name");

super();
this.name = name;

[Tocte 0ObstBIIEHIS CBOWCTBA var name B OaiiT-Ko/ie KJracca Student ObLJIO CreHepH-
POBaHO YeThIPE dJIeMEHTa: 10Jie name (/e Oy/IeT XPAaHUThCS 3HAYEHUE name ), METO]L
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YTEHMSA, METO/L 3alIUCU U, HAKOHELl, UHCTPYKIIUA IPUCBANBAHUA 110JII0 name 3HAYCHUA
apryMeHTa name.

Terneps OMPOOYIiTE UIBMEHUTH CBOIICTBO, 3AMEHUB var Ha val.

JinctuHr 12.24. 3ameHa var Ha val (Student.kt)

class Student(varval name: String)

[TocMoTpuM Ha noJyduBHIMiics 6aiiT-kox (ocoboe BHUMaHNe 0O6paTuTe Ha MCYe3-
HYBIIUN KOT).

public final class Student {
@NotNull
private String name;

@NotNull
public final String getName() {
return this.name;
lic final 1 d ! (@NotNull Stri Y4
R - 25y

thisname—=—vari;
¥

public Student(@NotNull String name) {
Intrinsics.checkParameterIsNotNull(name, "name");

super();
this.name = name;

IIociie 3aMeHBI KJITOYEBOTO CJIOBA var Ha val CBOMCTBO JUIINIOCH METOA 3aIHCH.

B 9710i1 ri1aBe BbI TakKe y3HAJIM, 4TO JIJIsI CBOWCTBA MOKHO OOBSIBUTH CBOW METO]
yreHus u/uau 3anucy. Yto usmenurcs B 6aliT-Koje, KOrua Bbl 00bsBUTE BHIYUCIIS-
€Moe CBOMCTBO ¢ METO/IOM UTEHVsI 1 Oe3 MOJIst JIJIs XpaHeHust fanubix? [Tompobyiite
9TO cJeJIaTh Ha yiKe 00bsIBIEHHBIX KJaccax Student.

JuctuHr 12.25. [lenaem name BbluUCsieMbIM cBOMCTBOM (Student.kt)
class Student(val name: String) {
val name: String
get() = "Madrigal”
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Tenepb MOCMOTPUM Ha MOJYYUBUIMIACS OAT-KOJ:

public final class Student {

@NotNull
. . .

@NotNull

public final String getName() {
return—this.name;
return "Madrigal”

B aToT pas 6611 creHepnpoBaH TOJIBKO OJNH IeMeHT — MeTo/ yTernst. Kommusitop
OTIPEIENTUIT, UTO TI0JIe He TPeGYeTCs, TAK KaK HUKAKUe JAHHBIE U3 TOJIST He YUTAI0TCST
U He IUIIYTCS B HETO.

KonkpetHo ata BO3MOKHOCTb CBOMCTB — BBIYHCJICHIE 3HAYEHN, @ He TPOCTO YTEHUE
€TO0 U3 TIOJISI — ellle OfHa TPUYNHA, TOYeMY MBI UCTIOTh3YEM TEPMUHBI «TOJTBKO JIJIS
YTEHUST» U «TOJIBKO JIJIS 3aITUCH», & He <U3MeHsIeMoe» 1 «HendMeHseMoes. [locmo-
TpuTe ellle pa3 Ha co3nanHbiil paHee B REPL kiacc Dice:

class Dice() {
val rolledValue
get() = (1..6).shuffled().first()

PesysbraT urenust cBoiicTBa rolledvalue U3 Dice — 3TO CJydaiiHoe 3HAYEHUE B WH-
tepBajie ot 1 710 6, onpeesisieMoe Kax/Iblil pa3 mpu 06paIieHu K CBOMCTBY. ITO He
0c060 COOTBETCTBYET OMPEAETEHIIO <U3MEHIEMOE>.

3aKOHUYMB M3ydyaTh OAT-KO/I, 3aKpOoiiTe Student . kt ¥ yIaIiTe €ro, IMEJKHYB IPaBoii
KHOIKOI MbIIITU Ha MMeHU (haiijia B OKHE HHCTPYMEHTOB IIPOEKTa U BHIOPaB Delete.
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Ans no60nbITHLIX: 3al4UTa
OT COCTOSIHUSI TOHKU

Ecsit ¢BO#icTBO Kjlacca OJTHOBPEMEHHO M3MEHSIEMOe W UMEET THII € MOJEePIKKOi
null, ybeaurecs, uro oro He paHo null, mpeskie yem cebliaThest Ha Hero. Hanpumep,
PaccMOTPHM CJICYIOIINI KOJI, KOTOPbIiA IPOBEPSIET, €CTh JI Y UTPOKA OpYsKue (BEIb
UTPOK MOJKET ObITh Ge30py/KeH WU Pasopy:keH). Eciu opyskue ectb, BIBOAUTCS
€ero Ha3BaHue:

class Weapon(val name: String)
class Player {
var weapon: Weapon? = Weapon("Ebony Kris")

fun printWeaponName() {
if (weapon != null) {
println(weapon.name)

}

fun main(args: Array<String>) {
Player().printWeaponName()

Bbl yauBuTeCh, HO 3TOT KO/ He KOMIUIMpyeTcst. [locMoTpuTe Ha OMIMOKY HIKE,
4T00BI MOHATH oyeMy (puc. 12.7).

class Weapon(val name: String)
class Player {
var weapon: Weapon? = Weapon( name: "Ebony Kris")

fun printWeaponName() {
if (weapon !'= null) {

Y

Smart cast to "Weapon' is impossible, because 'weapon' is a mutable property that could have been changed by this time

} i

Puc. 12.7. YMHoe npuBeaeHue Tuna HenpuMeHnMo K Weapon

Komnuasarop npepbiBaeT KOMITHIISAINIO KO/IA 13-32 BO3MOYKHOCTH COCMOSHUS 20HKU.
CocTosiHue TOHKY BO3HUKAET, €CJIN €CTh BEPOSITHOCTD 11aPaJlJIeIbHOTO U3MEHEHMST
COCTOSHUS U3 IPYTOro MeCTa B IIporpaMme. JTO MOKET IIPUBECTU K HEeIIPeIBUICH-
HBIM Pe3YJIbTaTaM.
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B nipuBe/ieHHOM BbllIIe IIpUMepe KOMITUJISTOP BUAUT, YTO XOTSI weapon U ITPOBePsIeTCs
Ha HePaBEHCTBO 3HaueHuo null, Bce paBHO cyliecTBYET BEPOSTHOCTD, YTO CBOMCTBO
weapon KJiacca Player oJryduT 3HadeHre null Mex 1y MOMEHTOM IIPOBEPKY U BBIBOIA
Ha3BaHW OPY;KUS HA 9KPAH.

To ecTb B OT/IMUKE OT APYTHUX CIYYaeB, KOra BO3MOKHO YMHOE IIPUBEeHUE THIIa
weapon IIpu IpoBepke Ha null, B 9T0i cuTyaluu KOMIMIATOP OTKa3bIBAETCS TIPO-
JIOJKUTH KOMITUIISIIIAIO, TaK KaK He YBEPEH, 4TO weapon HUKOTa He Oyaer null.

VcnpaButh a1y 11pobieMy 1 3aiuTiTh cebst ot null MosKHO ¢ TOMOIIbIO cCTaHIapTHON
(pyHK1IMU also, 0 KOTOPOU BbI YUTAJIU B TJiaBe 9:

class Player {
var weapon: Weapon? = Weapon("Ebony Kris")

fun printWeaponName() {
weapon?.also {
println(it.name)

ITOT KOJl KOMITUJIMPYeTcs b1arofapst cranaapTHoii pyHkiuu also. Bmecto cebli-
KU Ha CBOIICTBO KJlacca KO/ MCIIOJIb3YeT apryMeHT it (hyHKINU also, KOTOPbIil
B JIAHHOM CJIy4ae SIBJISIETCS JIOKQJIbHOU MePEMEHHOI, CYNIECTBYIONIEN TOIBKO
BHYTpH 06JIaCTH BUAUMOCTH aHOHUMHOM (DYHKIIMKU. ITO O3HAYAET, YTO HEpe-
MeHHad it rapaHTUPOBAaHHO HE 6y[[eT U3MEHEHa APYI'UMU YaCTAMU IIPOTPaMMBbI.
Hawm ymanoch nzbexartn mpobIeMbl ¢ yMHBIM MTPUBEEHUEM TUTIA, TAK KAK BMECTO
UCIIOJIb30BAHUS CBOMCTBA ¢ mojaeps:kKoil null aTOT KO MCIOIb3YeT JOKATbHYIO
IlepeMeHHYT0, IOCTYITHYIO TOJBKO [IJIsl YTEHUST U He TojepkuBaontyto null. Irta
riepeMeHHast sIBJISIETCS JIOKAJIBbHOM, TIOTOMY YTO also BBI3IBAETCSI TIOCJIE OTIEPATOPA
6e30I1aCHOTO BbI30Ba weapon?.also.

ans JIF060MNbITHbIX: orpaHnyeHme smgamMocCTm
PaMKaMM NaKeTa

BenomuunTe Hauasio TaBbl, rjie 00CysKaaauch 061acT BUAMMOCTH private u public.
Kax BbI yske 3Haete, B si3bike Kotlin kmaccl, yHKIMN WK CBOHCTBA [0 YMOJYAHUIO
(6e3 Mo UKATOPA BUANMOCTH ) TOJYYAIOT OOIIEA0CTYITHYIO 001aCTh BUIUMOCTH.
ITO 3HAYUT, YTO MU MOTYT MOJB30BATHCS JIHOObIE APYTIHE KAACCHI, (DYHKIUH HIN
CBOIICTBA B IPOEKTE.
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Ecuu BBI y3ke 3HAKOMBI € Java, TO MOTJTM 3aMETHUTb, UTO YPOBEHb JIOCTYTIA [T0 yMOJIYa-
Huto oTindaercst ot Kotlin: mo ymosruanuio B Java HasHauaeTcst ypoBeHb BUAUMOCTH,
OTpAaHUYEHHBII PAMKAaMHU TTAKETA, TO €CTh METOJIBI, TIOJIST ¥ KJIacchl 6e3 Mopnbukaropa
BUAMMOCTH MOTYT MCIIOJIb30BaThCsI TOJIBKO KJlaccaMu U3 TOro ske makera. Kotlin
OTKa3aJICA OT ATOTO MOIX0/Ia, TTOTOMY YTO OT HETO MaJIo Mosb3bl. Ha mpakTuke aTo
orpaHuYeHue JIETKo 000ITH, CO3/1aB COOTBETCTBYIOIIHIT TAKET U CKOITUPOBAB KJIACC
tyna. C apyroii cropousl, Kotlin obecrieunBaer To, yero Her B Java, — BHYTpeHHMIT
YPOBEHD BUANMOCTH internal. DyHKINHN, KJTACCHI WJIN CBOMCTBA C 3TUM YPOBHEM
BUIMMOCTHU IOCTYIIHBI JI7I APYTUX (DYHKIWI, KJIACCOB U CBOMCTB BHYTPU TOTO K€
Mmo0ys. Mopysib — 210 oTesbHast (GYyHKIIMOHATbHAS eIMHUTA, KOTOPAs MOKET
BBITIOJTHATHCS, TECTUPOBATHCS M OTIAKUBATHCS HE3ABUCHUMO.

Moty iu BKITIOYAIOT: HCXOHBIN KOJI, ClieHapyu COOPKH, MOJLYJIbHBIE TECTDI, IECKPHII-
TOPBI paszBeprhiBanust u T. 1. NyetHack — 910 ot MOy T BHYTpH Baliero mpoekTa,
ampoekT Intelli] MosxeT BMeIaTh HECKOIBKO MOy Teit. MOyl MOTYT 3aBHCETD OT
MCXO/IHBIX (hailJIOB M PECypPCOB JIPYTUX MOJTYJIEH.

YpoBeHb BUAUMOCTHU internal IIOMOTAeT OPraHU30BaTh COBMECTHBIN JOCTYII K KJIac-
caM BHYTPH MOJYJIS ¥ C/IeJIaTh X HEJOCTYIHBIMU U3 APYruX MoyJieii. [loatomy
internal — 970 XOpOIIUi BBIGOP /JIs1 co3aanus OubanoTek Ha siabike Kotlin.



NHunumanusaumsa

B mpembiayiieii TiaBe BBl y3HAH, KaK O0BSIBISATH KIACCHI JIJIsI TIPEACTABIEHUS
00bexToB peanbioro mupa. B NyetHack urpok onpezesnsiercst cBoiicTBamMu 1 TIOBe-
nenveM. HecMOTps Ha BCIO CJIOXKHOCTH, KOTOPYIO MOSKHO TIEPE/IaTh Yepe3 CBOICTBA
1 QYHKIIMHU KJIACCOB, BBI IIOKA YTO BUIEJIH JIUIIb MAJIYIO YaCTh CIIOCOO0B CO3/IaHMsT
9K3EMILISIPOB KJIacca.

BemoMumm, Kak B IPOILION riiase Obla 00bsIBJIEH Player.

class Player {

3aroJioBOK KJiacca Player /1OBOJIbHO IIPOCT, ITO3TOMY CO31aTh IK3IEMILJIAP Player
TOKe OBLIO IIpOCTO.

fun main(args: Array<String>) {
val player = Player()

To ecTb BBI30B KOHCTPYKTOPA KJIAcCa CO3/IA€T 9K3EMILISIP KJlacca — 3TOT IPOoliecc
ellle U3BECTEH KaK UHCManyuposanue. B aToil T1aBe pacckasbiBaeTcsi 0 Crocodax
UHUUUAAU3AYUY KITACCOB M UX CBOICTB. VIHNIManusnpys nepeMeHHyIo, CBOMCTBO NN
9K3eMILIAP KJlacca, Bbl [IpUcBauBaeTe HauaibHoe 3HaueHye, [IPUT0HOe K UCII0JIb30-
Banmio. /lasee MBI TO3HAKOMUMCS C Pa3HBIMU BUJAMHU KOHCTPYKTOPOB, TPHEMaMu
WHUTMAIN3AIIN CBONCTB ¥ JIaske HAYIMMCS MEHATH ITPaBUJIa C TTOMOIIBIO TTO3THEH
U OTJIO’KEHHON MHUIIMAJIN3AIINN.

HpMMeanHe 110 TEPMUHOJIOTUUN: C TEXHIIECKOU TOUKN 3peHUA IK3EMILIAP KjlacCa
CO3/1a€TCA, KOTra AJIA HETO BBIACIAECTCA IMTaMATh, A UHUUUAIUSUPYEMCSA — KOT'[ld EMY
IIpUCBanBaA€TCA 3HAYEHHE. Ho na MpaKTHUKE 9T TEPMUHDBI 00OBIYHO yHOTp€6]IHIOT
nHave. Yacro 110/1 uHuuuaﬂuaauueﬁ IIO/IPA3yMEBAETCA «BCE H806XOZII/IMOC, 4TOOBI
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MOJITOTOBUTH TIEPEMEHHYIO, CBONCTBO WJTH 9K3EMILISP KJIacca K UCIOJIb30BAHIIOY,
TOT/IA KaK UHCMAHYUPOBaHe OTPAHNYUBAETCS «CO3/IaHUEM IK3EMILISIPA KJIaccay.
B 7001 KHUTE MBI TIpUAEPKIBAEMCsE GoJiee PACTIPOCTPAHEHHOTO 3HAYECHUSI.

KOHCTpyYKTOpBbI

Player Telepb COAEPKUT TIOBE/ICHUE 1 IaHHBIE, KOTOPBIE BB onpeaeanan. Hampu-
Mep, Bbl yKa3aJu CBOHCTBO isImmortal:

val isImmortal = false

BbI ncnosib30Basiu val, MOTOMY 4TO [OCJIE CO3/aHkst UTPOKA €ro 6eCCMEPTHE He JI0JIK-
HO MeHsIThest. Ho Takoe 00bsiBiIeH e CBOMICTBA O3HAYAET, YTO B JAHHBIA MOMEHT HU
OJIVIH UTPOK HE MOKET OBITh HECCMEPTHBIM: ceifuac MpocTo He CYNeCTBYET crnocoba
NHUNWAJIU3UPOBATh isImmortal MHBIM 3HaUYeHNIEM, KpoMe false.

ITO TOT MOMEHT, KOT/Ia B UTPY BCTYIIAET 21A8Hbli KOHCmpyKkmop. KoHCTPpyKTOp
MO3BOJISIET TIPU €70 BBI30BE OTPE/IE/INTh HadaIbHbIe 3HAUYEHMsI, HEOOXOMMBbIE JIJIsT
CO3/IaHUS HK3EMILISIPA KJacca. ITU 3HAUEHUST 3aTEM MOKHO MCIIOJIb30BATh JIJIsI
MHUIMATU3AIMN CBOWCTB, 0OBSBIEHHBIX BHYTPHU KJlacca.

FNaBHbIA KOHCTPYKTOP

[Tomo6HO (YHKIIUH, KOHCTPYKTOP OOBSIBJISIET OKUAAEMbIE TTapaMeTPhl, KOTOPbIE
JIOJKHBI TIEepeIaBaThCs Kak apryMeHThl. JIJist Toro 4To0bl ONpe/IesIuTh, 4TO He0OXO0-
JIMMO 9K3eMILISIPY Player /7ist pabOThI, 00bSIBUTE TJIABHBII KOHCTPYKTOP B 3aTOJIOBKE
Player. MIamenuTe kof B Player.kt 1 1006aBBTE BO3MOKHOCTD TIepeiaul Hada bHBIX
3HAYEHU /1711 BceX CBOICTB Player, UCIIOJIb3Ysl BpEMEHHbIE [IePEMEeHHbIE.

Jinctuur 13.1. O6bsBneHne rnasHoOro KoHcTpyktopa (Player.kt)

class Player(_name: String,
_healthPoints: Int,
_isBlessed: Boolean,
_isImmortal: Boolean) {
var name = "Madrigal"_name
get() = field.capitalize()
private set(value) {
field = value.trim()
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var healthPoints = 89_healthPoints
val isBlessed = true_isBlessed
private val isImmortal = false_isImmortal

(ITouemy nmeHa TIepeMEHHBIX HAYMHAIOTCS C CUMBOJIA TIOYEPKUBAHNS ? BpeMeHHbIM
TepeMeHHbIM, B TOM YHCJIe TTapaMeTpaM, KOTOPbIe UCITOTb3YIOTCS TOJTBKO OMH Pas,
YacTo AAf0T MMeHa, HAYMHAIOMNUECH € MOYePKIUBAHNS. JTO TIOKA3bIBAET, YTO OHU
0/IHOPA30BbIE. )

Terepb 17151 TOTO, YTOOBI CO3/ATH IKIEMILISIP Player, riepeiaiiTe apryMeHTbI, COOT-
BETCTBYIOIIHE MapaMeTpam, 100aBJeHHBIM B KOHCTPYKTOpP. Biarogaps aromy, Ha-
[pPUMep, MOSKHO He OTPaHUYUBaTh Ce0sT JKECTKO 3a/laHHbIM 3HAUEHUEM [IJIsI CBOVICTBA
name, a Iiepe/laBaTh €ro Kak apryMeHT B TJIABHBI KOHCTPYKTOP Player. V3meHuTe
BBI30B KOHCTPYKTOpa Player BHYTPU main, YTOOBI BHIPA3UTH 9TO.

JinctmHr 13.2. Bbi30B rnaBHOro koHcTpyktopa (Game.kt)

fun main(args: Array<String>) {
val player = Player("Madrigal"”, 89, true, false)

[TomxymaiiTe Ham TEM, KAK MHOTO BO3MOKHOCTEN J00ABUJI TIABHBIN KOHCTPYKTOP
B Player: panbiie urpok B NyetHack Bcerma momyuan mmst Madrigal, e mor crarpb
GeccmepTHbIM 1 T. 1. Ceifyac UTPOK MOKET BBHIOPATh JII060€ UMSI, a TaKKe CTaTh
GeccMepTHBIM, IOTOMY YTO HUKaK1e JaHHbIE B KJacce Player He 3a/IaI0TCST SKECTKO.

3armycrure Game.kt, 4TOObI yOEUTHCSI, YTO BHIBO/L HE M3MEHLIICSL.

O61bsABNEHME CBOUCTB B INTaBHOM KOHCTPYKTOpe

OO6paTtuTe BHUMaHKE Ha MPSAMYIO CBs3b IapaMeTPOB KOHCTPYKTOpa B Player
1 CBOUICTB KJacca: y Bac ecTb IapaMmeTp /Jisl KasKI0T0 CBOMCTBA KJjacca, KOTopoe
TpebyeTcst MHUIIMATU3UPOBATD IIPH CO3/[aHUU UTPOKA.

JlIst ¢BOMCTB ¢ MeTOfaMM YTEHUs U 3amucu 1mo ymosadanuio Kotlin mossosser
00BSABUTH ITAPAMETP ¥ CBOWCTBO B OJHOM OIpeAeIeHITH, €3 CO3MaHNs BpeMeHHO
nepeMeHHON. name UCIIOJIb3YyeT HECTAHJTAPTHBIE METO/[bI UTEHUS U 3aIIUCH, TOITOMY
I HeTO TaKOW TOAXOJ MCIOJIb30BaTh HelMb3d. Ho MOXHO s IpYTUX CBOMCTB
Player.
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WsmenuTe koj Knacca Player u 00BIBUTE healthPoints, isBlessed 1 isImmortal
KaK IlapaMeTpbl IJIaBHOT'O KOHCTPYKTOpa Player. (He 38.6yILbT€ YIaJIUTh HUXKHUIE
MTOYEePKUBAHUS Tepe/l UMeHaMU ITepeMeHHBIX. )

JNuctuHr 13.3. O6bsiBeHe CBOWCTB B NEPBUYHOM KOHCTpykTOope (Game.kt)

class Player(_name: String,
var —healthPoints: Int,
val —isBlessed: Boolean,
private val —isImmortal: Boolean) {
var name = _name

get() = field.capitalize()

private set(value) {
field = value.trim()

Jluist KaKI0TO TTapaMeTpa KOHCTPYKTOPA BbI yKa3biBaeTe, OyIeT Jii OH TOJBKO ISk
yTeHns nian "HeT. Onpenesssa mapaMeTpsl B KOHCTPYKTOPE € TIOMOTIBIO KJITOYEBBIX
cJI0B val U var, Bbl 00bSIBJIsIETE COOTBETCTBYIOIIME CBOMCTBA KJIacca val WM var,
a TaksKe MmapaMeTpbl, [k KOTOPbIX KOHCTPYKTOP Oy/AeT OKUAaTh apryMeHTbl. Bbl
TakykKe HESIBHO TPUCBAMBaeTe KAJKOMY CBOHCTBY 3HaueHUe, KOTOPOe TiepeiaeTcst
B KayecTBe apryMeHTa.

JlyGimpoBanue Koja yCaoKHsIeT BHeceHne naMerenuii. OOGbI9HO Mbl IPEAIIOYNTAEM
HUMEHHO 3TOT C110cO06 0OBSABJIEHISI CBOUCTB KJIACCA, TOTOMY YTO OH BEJIET K MEHBIIIEMY
AyOJIMPOBAHIIO. DTOT IIPUEM HEJIb3sT KCIIOJIb30BaTh JIJIs1 00bSIBJICHUST CBONCTBA name,
IIOTOMY YTO OHO UMeET HeCTaHaPTHbIE METO/Ibl YTEHUS U 3aIIUCH, HO B JIPYTUX CJIY-
yastX 00bsIBJICHIE CBOWCTBA B IEPBUYHOM KOHCTPYKTOPE — 9TO XOPOIIUiT BBIOOD.

BcrnoMorartesibHble KOHCTPYKTOPbI

KoncTpyKTOpBI OBIBAIOT IBYX BUOB: IJIaBHbIE U BCroMoraresbibie. QOObsBIIssI
TJIABHBIN KOHCTPYKTOP, BbI TOBOPUTE: «DTHU TTAPAMETPDI HYKHBI JIJIsT JTI0OOTO 9K3EM-
IsTpa 3TOTO0 Kiaccay. OObsIBIISISI BCIOMOTATEIBHBIN KOHCTPYKTOP, BBI OTPE/IeIsieTe
aJIbTEPHATHBHBIN c110CO6 CO3/1aHus Kracca (KOTOPbIil COOTBETCTBYET TPeOOBAHUSAM
[JIABHOTO KOHCTPYKTOPA).



BcriomMoraTesibHble KOHCTPYKTOpbI 247

BcerniomorarembHbIN KOHCTPYKTOP JIOJIKEH BbI3bIBATH IJIABHBIN KOHCTPYKTOP, TIepe-
JlaBasi eMy Bce TpeOyeMble apryMeHTBI, WK JAPYTOH BCIIOMOTaTeIbHbIN KOHCTPYKTOP,
KOTOPBIiI CJIelyeT TOMY ke rnpasuiy. Harpumep, Bbl 3HaeTe, 4T0 B GOJBIINHCTBE
cJlydaeB UTPOK HauHeT Urpy ¢ yske umeommmucs 100 oukamu 310poBbst, Oyaer
GaarocyioBjieH u cMepreH. Moskere 00bSIBUTH BCIIOMOTATENbHBIA KOHCTPYKTOP,
ABTOMATHUYECKU YCTAHABIUBAOIINI 3TN 3HaYeHus. /[obaBbTe BCIIOMOTraTeIbHbII
KOHCTPYKTOD B Player.

JNnctmHr 13.4. O6bsBneHne BCnoMoraTenbHoro KoHcTpykTopa (Player.kt)

class Player(_name: String,
var healthPoints: Int
val isBlessed: Boolean
private val isImmortal: Boolean) {
var name = _name

get() = field.capitalize()

private set(value) {
field = value.trim()

}

constructor(name: String) : this(name,
healthPoints = 100,
isBlessed = true,
isImmortal = false)

MOKHO OGBSIBUTD HECKOJIBKO BCIIOMOTATEIbHBIX KOHCTPYKTOPOB JIJISI PA3TMIHBIX
KOMOWHAIWIT TapaMeTpoB. BermoMoraTeibHbIii KOHCTPYKTOP BBI3BIBAET TJIABHBIN
KOHCTPYKTOP € MOJIHBIM HabopoM napameTpoB. KiroueBoe ¢jioBo this B ganHOM
cllydae CChIJIAeTCST Ha HK3EMILISIP KJIacca, st KOTOPOro 00bsiBJIEH KOHCTPYKTOP.
KoHKpeTHO B 3TOM ciiydae this BBI3BIBAET APYTrOil KOHCTPYKTOP, 00bSIBICHHBII
BHYTPH KJIacca, — TJIaBHBI KOHCTPYKTOP.

Tak Kak BCIIOMOTaTeIbHbII KOHCTPYKTOP OIpe/iesisieT 3HaUeHUS 110 YMOJTYAHUIO /11
healthPoints, isBlessed 1 isImmortal, BaM He IIPUJIETCH IlepetaBaTh apryMeHTbI J1JIs
3TUX [TApaMeTPOB MPHU eT0 BbI30Be. BI30BUTE BCIIOMOTaTeIbHBIN KOHCTPYKTOP IS
Player 13 Game.kt BMECTO IJITaBHOTO KOHCTPYKTOPA.

JinctmHr 13.5. Bbi30B BCoMoraTesibHOro KOHCTpykTopa (Game.kt)

fun main(args: Array<String>) {
val player = Player("Madrigal";89; true; false)
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Bo BcriomMorareibHOM KOHCTPYKTOPE MOKHO OIPEAENUTb TaKKe JOTHKY HHH-
[UATU3AINN — KOJI, BBITIOJTHSIONINIICS B MOMEHT CO3/IaHUs dK3eMILIspa KJacca.
Hanpumep, 106aBbTe BhIpaskeHre, yMEHbIIAIIee 310pOBbe UTpoKa 10 40, ecan
ero 30ByT Kar.

Jinctunr 13.6. [Jo6aBneHne normku BTOpudHOMY KOHCTpykTopy (Player.kt)

class Player(_name: String,
var healthPoints: Int
val isBlessed: Boolean
private val isImmortal: Boolean) {
var name = _name

get() = field.capitalize()

private set(value) {
field = value.trim()

}

constructor(name: String) : this(name,
healthPoints = 100,
isBlessed = true,
isImmortal = false) {
if (name.toLowerCase() == "kar") healthPoints = 40

XO0Tsl BO BTODUYHOM KOHCTPYKTOPE MOYKHO OTIPEIEJIUTD aJIbTEPHATUBHYIO JIOTHKY
VMHWIMATM3AIAN, B HEM, B OTJINYKE OT IJIABHOTO KOHCTPYKTOPA, HEJIb3sT OObSIBUTD
cBoiictBa. CBoiiCcTBA Kj1acca MOKHO OOBSIBUTH TOJIBKO B TJIABHOM KOHCTPYKTOPE WJTH
Ha YPOBHE KJacca.

3amycrute Game.kt, 1 BbI yBUanTe, 4TO repoii Osarocionien u umeer 100 oukos
3I0POBbST; ITO JIOKA3BIBAET, UTO IKIEMILISIP Player OBLT CO3/IaH BBI30BOM BCIIOMOTA-
TeJILHOTO KOHCTPYKTOPA.

ApryMeHTbl N0 YMOJIYaHUIO

OO6bsABIISISI KOHCTPYKTOP, TAK/KE MOKHO YKa3aTh 3HAYEHUS 10 YMOJTYAHUTO, KOTOPbIE
MOJIy4aT TTapaMeTpPsl B OTCYTCTBHE COOTBETCTBYIONNX UM apryMeHTOB. BoI yike
BUJIEJTV APTYMEHTBHI TT0 YMOJTYAHUIO B KOHTEKCTe (hyHKIHH, B CIyYae ¢ TIaBHBIMU 1
BCIIOMOTATEIbHBIMI KOHCTPYKTOPaM# OHU paboTaioT abCcoIIOTHO Tak ske. Harpumep,
ycraHoBuTe 3Hadenue 1mo ymosdanuio 100 17ist healthPoints B 0ObSIBIIEHIN TJIABHOTO
KOHCTPYKTOpPA KaK B CJEAYIONIEM IIPUMeDe.
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Jinctuur 13.7. O6bsBneHne aprymMmeHTa no ymonyaHuio B KoHcTpyktope (Player.kt)

class Player(_name: String,
var healthPoints: Int = 100
val isBlessed: Boolean
private val isImmortal: Boolean) {
var name = _name

get() = field.capitalize()

private set(value) {
field = value.trim()

}
constructor(name: String) : this(name,
healthPoints—=-1005
isBlessed = true,
isImmortal = false) {
if (name.toLowerCase() == "kar") healthPoints = 40

Jlo6aBuB 3HaUeHKe 110 YMOJIYAHUIO [IJisI TTapaMeTpa healthPoints B TJIaBHbII KOH-
CTPYKTOP, BB MOJKETE YOPaTh U3 00bSIBJICHUSI BCIIOMOTATEIbHOTO KOHCTPYKTOPA I1e-
penaudy apryMmeHnTa healthPoints B ITaBHBIN KOHCTPYKTOP. JTO JAeET elrle OJUH Bapu-
aHT CO3JaHMs 9K3EeMILIIpa Player: C apTyMEHTOM U 6e3 aprymenTa a7 healthPoints.

// Player co3paeTca c 64 04ykamMu 3[0pOBbS BbI3OBOM MJIaBHOMO KOHCTPYKTOpa
Player("Madrigal", 64, true, false)

// Player co3paeTca co 100 o4Kkamu 3[0pOBbA BHISOBOM I/IaBHOrO KOHCTPYKTOpa
Player("Madrigal", true, false)

// Player cospaeTcA co 100 o4kamu 3[0pOBbA BbI3OBOM BCMOMOraTeNIbHOrO
// KOHCTpyKTOpa
Player("Madrigal")

MMeHOBaHHbIe apryMeHTbl

Yewm GoJiblile apryMeHTOB 110 YMOJTYAHUIO KCIOJIb3YETCs, TeM OOJIbIie TOSABJISETCS
BapUAHTOB JIJIs1 BBI30BA KOHCTPYKTOPA. YeM GoJIbliie BApUAHTOB — TeM OOJIbIIeE IBY-
cMbIcIeHHOCTH, TT0aToMY Kotlin 1osBosisier neosib308aTh B BBI30BE KOHCTPYKTOPA UMe-
HOBaHHbIe aPTYMEHTBI, AHAJIOTUIHBIE IMEHOBAHHBIM aPTYMEHTaM B BI30BaX (DYHKITHI.

CpaBHuTe /1Ba BapuaHTa CO3/IaHNS 9K3eMILIapa Player:

val player = Player(name = "Madrigal",
healthPoints = 100,
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isBlessed = true,
isImmortal = false)

val player = Player("Madrigal", 100, true, false)

Kaxoit BapuanT, mo-Barremy, moHsATHee? Ecim mepBbIif, TO MBI ¢ BAMH COJIU/IAPHBI.

CHuHTaKCHUC UIMEHOBAaHHBIX aDTYMEHTOB MTO3BOJISIET YKA3aTh UM ITapaMeTpa /i KaxkK-
JIOTO aPTyMEHTA, 4TOOBI BHECTHU JIOTIOJTHUTETBHYIO SICHOCTD. DTO 0COOEHHO TIOJIE3HO,
KOI/Ia UMeeTCsl HECKOJIBKO ITapaMeTpPOB OJIHOTO TUIIA: €CJIM B BBI30B KOHCTPYKTOpA
repelaloTces 3HaueHus true U false Player, IMEHOBaHHBIE ADIYMEHTBI IOMOTYT BaM
pacrio3Hath, Kakoe 3HaUeHre KaKoMY TlapaMeTpy MpuHauiekuT. Kpome ycrpanenus
JIBYCMBICTIEHHOCTU, UMEHOBAHHbBIE aPIYMEHTBI JIAI0T ellle OHO IIPEUMYIIeCTBO: OHU
MO3BOJIAIOT IIepe/IaBaTh ApIYMEHTHI B (PYHKIIWIO WU KOHCTPYKTOP B ITPOU3BOJIBHOM
nopsiike. HenMmenoBaHHbIe apTYMEHTBI JIOJIKHBI TTEPeaBaThCS B TOM MOPSJIKe, B Ka-
KOM OHM YKa3aHbl B KOHCTPYKTOPE.

BI)I MOTJIN 3aMETUTDb, UTO BCHOMOFaTeJII)HI)III/JI KOHCprKTOp, KOTOprfI BbI Hall1icaJn
HJIA Player‘, I/ICHOJII)SYCT HMMEHOBaHHbIC apI‘YMeHTbI, IIOXOJK1e Ha Te, KOTOprC y>Ke
HCIOJIb30BAJINCH B IJIaBe 4.

constructor(name: String) : this(name,
healthPoints = 100,
isBlessed = true,
isImmortal = false)

Ecau Bam Hazi0 mepenats B KOHCTPYKTOP WU B (DYHKITUIO HECKOJBKO apTYMEHTOB,
MBI PEKOMEHIyeM MCTI0JIb30BaTh UMEHOBAHHbBIE apTyMeHTHI. biarogapst uM mporte
[IOHSITh, KAKHEe apTyMEeHTbI KAKOMY [1apaMeTpy MepeiatoTcsl.

Bbnok nHMUManu3ayum

[ToMUMO TJIaBHOTO M BCIIOMOTATEIbHBIX KOHCTPYKTOPOB, B Kotlin MoskHO yka3aTh
OM0K UHUYUATU3aUUY JUTS KTacca. BIIOK MHUTHATM3AINT — 9TO CIIOCOO HACTPOUTH
repeMeHHbIe W 3HAYEHMs], a TAKKe TPOM3BECTH UX MTPOBEPKY, TO €CTh yOEeAUTHCS,
4TO KOHCTPYKTOPY TIEpeIaHbl I0MyCTUMbIe apryMeHTbI. Ko B 6J10Ke MHUIIHAIM3aI N
BBITIOJIHSIETCS CPa3y MocJie CO3/IaHus 9K3EMILIIsIpa Kracca.

Hartprmep, Tipr co3anmit UTPOKa K HeMY MPEIbsIBIISIETCST Psi/] TPEGOBAHIA: UTPOK JI0J1-
JKEH HauaTh UTPY XOTs OBI C OIHUM OYKOM 37I0POBbsI, a IMsI He JOJIZKHO OBITh TTYCTHIM.
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Bocmosbayiitech 6;I0KOM MHUIMATM3AIINH, 0003HAYE€HHBIM KJTFOYEBBIM CJIOBOM init,
JUIST TIPOBEPKU 3TUX TPeOOBAHUIA.

JNinctuur 13.8. O6bsiBneHne 6noka nHnumanmsauum (Player.kt)

class Player(_name: String,
var healthPoints: Int = 100
val isBlessed: Boolean
private val isImmortal: Boolean) {
var name = _name

get() = field.capitalize()

private set(value) {
field = value.trim()

}

init {
require(healthPoints > @, { "healthPoints must be greater than zero." })
require(name.isNotBlank(), { "Player must have a name." })

}

constructor(name: String) : this(name,
isBlessed = true,
isImmortal = false) {
if (name.toLowerCase() == "kar") healthPoints = 40

}

Ecomut xoTst OBI O[THO U3 YCJIOBUN HE BBITIOJIHUTCS, OyIeT BO30YKIEHO UCKITIOUEHHe
IllegalArgumentException (Moskere mposeputh 910 B Kotlin REPL, nepesas B Player
JIpyTHue mapaMeTpsl).

Itu TpeGOBAHUS CIOKHO PEATN30BaTh B KOHCTPYKTOPE WJIM B 00bSABIEHUN
cBoiictBa. Koj B 6J10Ke MHUIIMAIU3AIIMN BbI3bIBACTCA cpasy I1ocje CO3/laHus K-
seMIsipa. [Ipy aToM HEBasKHO, KaKOW KOHCTPYKTOP BBI3BIBAJICS — IJIABHbBIN MW
BCIIOMOTaTeJIbHBI.

MHuumanusayma CBOMUCTB

[lo aTOrO0 MOMEHTa BBI MOTJIN BU/IETD, YTO CBONWCTBO MOXKHO MHUITNATNU3NPOBATDH
JBYMsI Iy TSIMU — MTOCPEICTBOM Tepe/adnt apryMeHTa i 00bsIBJICHNUS TTapaMeTpa
[JIABHOTO KOHCTPYKTOPA.

CBOICTBO MOYKET (I/I IIOJDKHO) WHUIAJIM3NPOBATHCA C J10OBIM 3HAYEHUEM CBOETO
THIIA, JlaKe CO 3HAaY€HUEM, BO3BPpallla€MbIM (l)yHKHI/Ieﬁ. PaCCMOTpI/IM IIpuUMeED.
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Baur repoii MoskeT ObITh yPOKEHIIEM GOJIBIION0 YUCIa 9K30TUYECKUX MECT, pas-
6pocannbix 110 mupy NyetHack. OO0bsiBrTe HOBOE CBOIICTBO THIIA String ¢ UMEHEM
hometown /iJig XpaHeHN Ha3BaHUS TOPOJIA, T/I€ POJINJICS UTPOK.

JNiuctuar 13.9. O6bsBneHne ceoictea hometown (Player.kt)

class Player(_name: String,
var healthPoints: Int = 100
val isBlessed: Boolean
private val isImmortal: Boolean) {
var name = _name

get() = field.capitalize()

private set(value) {
field = value.trim()

¥
val hometown: String

init {
require(healthPoints > @, { "healthPoints must be greater than zero." })
require(name.isNotBlank(), { "Player must have a name." })

Bo1 06bsiBusI hometown, Ho kommusitopy Kotlin atoro mano. O6bsiBietst uMerHn
U THUIIA CBOICTBA HEJIOCTATOUHO, TaK KaK HEOOXOAMMO TaKKe IPUCBOUTH HaYaIbHOe
3HaueHue pu 00bsIBIeHNN cBolicTBa. 3aueM? [lesio B ipasuiiax saumrel ot null. Bes
HAYaJIbHOTO 3HAYEHKS CBOMCTBO MOsKeT ObITh null, 4To HeoyCTHMO, €Cii CBOIICTBO
uMeeT TUII, He noagepsxuBaionuii null,

YT00BI PEMIUTH ITY MPOBIEMY, MOFKHO «ITPUIOKHUTD MOAOPOKHUK>, TO €CTh MHUIIH-
AJIM3UPOBATh hometown ITYCTOI CTPOKOI:

val hometown =

ITOT KO/l CKOMITMJIMPYETCSI, HO 3TO HE UeaJbHOE pellleHue, TOTOMY UTO ITyCTast
cTpoka "" He siBJsietcs HazBanueM ropojia B NyetHack. /L pemenust npo0embr
7106aBUM HOBYIO (DyHKITHIO € IMeHeM selectHometown, KOTOPAsT BO3BPAIIAET CJIydaii-
HbII TOPOJ] 13 CTIUCKA. MBI KCTIO/IB3yeM 3Ty (DYHKITHIO, 4TOOBI TPUCBOUTH HAYATHHOE
3HayeHue hometown.

JNinctmur 13.10. O6bsBneHne dyHkumn selectHometown (Player.kt)

import java.io.File

class Player(_name: String,
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var healthPoints: Int = 100
val isBlessed: Boolean
private val isImmortal: Boolean) {
var name = _name
get() = field.capitalize()
private set(value) {
field = value.trim()

}

val hometown: String = selectHometown()

private fun selectHometown() = File("data/towns.txt")
.readText()
.split("\n")
.shuffled()
First()

Jinctunr 13.11. Vcnonb3oBaHue cBolicTBa hometown (Player.kt)

class Player(_name: String,

var healthPoints: Int = 100
val isBlessed: Boolean
private val isImmortal: Boolean) {
var name = _name
get() = "${field.capitalize()} of $hometown"
private set(value) {
field = value.trim()

}

val hometown = selectHometown()

private fun selectHometown() = File("data/towns.txt")
.readText()
.split("\n")
.shuffled()
First()

(He 3abyzbre 1o6aButh import java.io.File B Playerkt, 4TOOBI IOJYYUTH AOCTYIL
K KJaccy File.)

Bam mpuzercst 1o6aButh (aiir towns.txt o CIiMCcKoM TOpoIoB B TATIKY data ¢ JaHHBIMI.
Cawm cpaitr MO’KHO HalTH TIO CChLTKe bignerdranch.com/solutions/towns. txt.

VcnbiTaiite cBOMCTBO hometown, HCITOJIb3YsT METO/L YTEHHs CBOMCTBA name. YT0OBI
OTJIMYATh BaIllETo reposi OT Beex ocTanbHbix Madrigal’oB Mupa, repoii 1oJkeH yio-
MUHATBCS IO UMEHU CO CCBIJIKOI Ha €r0 POJIHOI TOPO/I.



254 naea 13. NHnumanusauus

BaHyCTI/ITe Game.kt. Tenepb BCeEX BalllUX IepoeB ¢ OAMHAKOBbIMU UME€HAMUW MOKHO
Pa3JIMYUTD 110 TOPOAY POKAECHUA:

A glass of Fireball springs into existence. Delicious! (x2)
(Aura: GREEN) (Blessed: YES)
Madrigal of Tampa is in excellent condition!

Ecau st mavnmaausaum cBoiicTBa Tpebyercs: CI0KHast JJOTHKa, BKIOYAIOIas
HECKOJIbKO BBIPAKEHHIA, €€ MOJKHO MePEMECTUTD B (DYHKIIUIO WIIH GJIOK WHUTIHAI-
3aInn.

[IpaBuIio, KOTOPOE TITACKT, YTO TIPH OOSIBJICHIN CBOMCTBAM J0JIKHO ObITh TIPUCBOCHO
3HAYEHNE, HE PACTIPOCTPAHSETCS Ha TIepeMEHHbIe B O0Jee Y3KOi 001acTh BUIMMOCTH,
TaKol Kak o0acTh BuanMocTu ¢hynkinun. Hampumep:

class JazzPlayer {
fun acquireMusicalInstrument() {
val instrumentName: String
instrumentName = "Oboe"

Tax Kak 3HAUEHUE IPUCBANBAETCS IEPEMEHHOIT instrumentName paHbIie OOpaIieHui
K Heil, Ko/ 6JIarOTIOIyIHO KOMITUTIUPYETCSI.

CBoiicTBa IMEIOT HoJIee CTPOTHeE PABUIIA MHUIMATU3AINN. ITO CBSI3aHO C TEM, YTO
OHU JIOCTYITHBI U3 JIPYTUX KJIACCOB, €CIIN OOBABIIEHBI KaK 001e10cTyTHbIe. JIoKab-
HbIe TlepeMeHHble (DYHKITMU, HAITPOTUB, CYIIECTBYIOT TOJBKO B 00JIACTH BUAUMOCTH
(bYHKIIUH, B KOTOPOH 00bsIBJICHBI, ¥ HEAOCTYITHBI U3BHE.

NMopaaok MHUUManu3sayum

Bbl y3Ham, Kak MHUIIUATU3UPOBATh CBOMCTBA 1 I00ABJISITh JIOTHKY WHUITHATH3AINN
PasHBIMK CIIOCOOAMU: OOBSIBJISITH TTAPAMETPBI B TJIABHOM KOHCTPYKTOPE, MHUI[HA-
JIM3UPOBATH TIPU O0BSIBJIEHUH, BO BCIIOMOTATEJIbHOM KOHCTPYKTOPE WJIH B OJIOKE
nHuImanu3anu. OQHO U TO JKe CBOMCTBO MOXKET UCIIOJb30BAThCI B HECKOJIBKUX
WHUIUATU3ALMAX, [I09TOMY TIOPSAJIOK UX BBIITOJHEHU OYeHb BayKeH.

Y1066 pa306paTbc51 C 9THUM, HOIIpO6HO HccaeayeM IopAA0OK MHUTUAIN3allU UTOTO-
BOTI'O IOJIA 1 BbI3OBa METOA0B B CKOMITMJIMPDOBAHHOM 6aﬁT-KOHe Java. PaCCMOTpI/IM
C]Ie,Z[YIOH_[I/Iﬁ KoOzm, KOTOprfI 00BSIBIIAET KJIACC Player 11 CO3/Ia€T €TI0 9K3EMILIISAP:
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class Player(_name: String, val health: Int) {

val race = "DWARF"
var town = "Bavaria"
val name = _name

val alignment: String
private var age = 0

init {
println("initializing player")
alignment = "GOOD"

}

constructor(_name: String) : this(_name, 100) {
town = "The Shire"

}

fun main(args: Array<String>) {
Player("Madrigal™)

O6paruTe BHUMaHWE, YTO HK3EMILISIP Kaacca Player CO3[aeTCsI BBI3OBOM BCIIOMO-
raTeJIbHOro KOHCTpPyKTopa Player( "Madrigal™).

Ha puc. 13.1 ceBa nokasan kiacc Player, a cripaBa — JA€KOMITUJIMPOBAHHbII GaliT-
KOJI Java, OTPasKAIONUil UTOTOBbIH MOPSI/IOK MHUITUATU3ATIUH.

Player("Madrigal®)

class Player(_name: String,

val health: Int)

public final class Player {
private final String race;

val race = "DWARF"
- PR private String town;
"{ town - Bavaria private final String name;
da. o Latn private final String alignment;

| Vol Bame = name ___J
val alignment: String
L t private int age;
private var age = @ h‘“‘“‘“=H~H_H=H“5H,H,H,HLH“=“‘ rivate final int health;
init { 2 public r(String _name, int health) {
this.health = health:

println("initializing player") ‘““=-,H=HHH =
: alignment = "GOOD this.race = "DWARF";
_‘_‘_\—‘—‘_'_‘—‘—-—-. this.town = "Bavaria";
constructor(_name: String) : this(_name, health: 108) { 3_'_"“‘—'—-—-—-_._—&??&;“::._; ;nggﬁ;tial 7ing player™
} town = "The Shire System.out.println(var3);
} this.alignment = "GOOD";
}
4 public Player(String _name)
is( nam health: 18@) ;
this.town = "The Shire";

Puc. 13.1. Mopsaaok uHMumManmsaumm knacca Player (CKOMNMAMPOBaHHLIN 6aiT-koa)
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I/ITaK, MHUIWa/JIn3allid BbIIIOJIHAETCA B CJIE€/IYIOIIEM ITOPALKE:

1. CospmaroTcst 1 MHUIHAJIU3UPYIOTCS CBOWCTBA, BCTPOEHHBIE B OObSIBJIEHUE TJIaB-
HOr'0o KOHCTPYKTOpa (val health: Int).

2. BBITOTHATIOTCS OTlepaIiny MPUCBAUBAHUS HA YPOBHE Kacca (val race = "DWARF",
val town = "Bavaria", val name = _name).

3. BeinosHsiercst 610K init, IpHCBaMBAIONIMIA 3HAYEHUS CBOWCTBAM 1 BHI3bIBAIOIIHIA
(yaKIIMU (alignment = "GOOD", BBI3OB println).

4. BpImosHsgeTcs TeI0 BCIIOMOTaTeTbHOTO KOHCTPYKTOPA, B KOTOPOM ITPUCBANBAIOT-
CsI 3HAUEHUS CBONCTBAM U BBI3BIBAIOTCA (PYHKITNU (town = "The Shire").

[Topsiox BbITOMHEH ST OJ10Ka init (MyHKT 3) 1 Oepaliii MPHCBaBaHsI HA YPOBHE
Kacca (IyHKT 2) 3aBUCUT OT TIOPSIKA, B KOTOPOM OHHU yKazaubl. Eciin 670K init
MIOMECTUTD TTOCJIE ONePAINI TPUCBANBAHNS 3HAUEHUH CBOIICTBAM Ha YPOBHE KJIacca,
OH BBITIOJIHUTCS TIOCJIE HUX.

O6paTI/ITe BHUMaHUE Ha OTCYTCTBUE KO/Jd MTHUIINAJIN3AllU1 OJJHOT'O 13 CBOIICTB — age:
XOT4 OHO 00BABIACTCA U VHUTUAJIM3UPYETCA, OHO HaXOJAUTCA Ha YpPOBHE CBOIICTB
KJ1acca. ITO CBSI3aHO C TEM, YTO €EMY IIPUCBANBAECTCA 3HAYECHUE 0 (3Ha‘{eHI/Ie 110 YyMOJI-
YaHUIO [JIA IIPOCTOIo TUIla int B Java), IIO9TOMY €Iro MOKHO HE MHUIINAJIM3NPOBATb
SBHO, U KOMITUJIATOP IIPOCTO ONITUMU3NPOBAJI KO/, OITYCTUB HEHYKHbIE UHCTPYKITUU.

3aaepXKa MHM4Manm3aumm

Hesasucumo ot crocoba 0ObsIBIEHNS, CBOIICTBO KJIacca JA0KHO WHUIHATIU3UPO-
BATHCSI B MOMEHT CO3/[aHUsT IK3EMILISIPA KIacca. JTO MPABUIIO SIBJISIETCS] BAKHOI
vacTpio cucrembl 3anuTel ot null B Kotlin u rapantupyer nHUIMAIM3aAIO [Ieii-
CTBUTEJIbHBIMI 3HAYEHVSIMU BCEX CBONCTB, He 1o yiepskuBatonux null, mpu Borzose
KoHcTpyKTOpa Kiacca. [Tocie co3manus 06beKTa MOKHO CPasy JKe COCIAThCs Ha
moboe ero CBONCTBO BHYTPU MJIN BHE KJIACCA.

HecmoTpst Ha ero BasKHOCTB, 9TO TIPABUIIO MOKHO 000iTH. A 3aueM? Bbl He Beeria
KOHTPOJIMPYETe KaK M KOTAA MPOMCXOANT BbIZ0B KOHCTPYKTOpa. ONMH M3 TaKnX
ciaydaeB — Android Framework.

Mo3aHAa MHMUManu3auus

Kuacc Activity B Android npezcrabiisier sKpaH Baiero npuaoKeHust. Bol He KOH-
TPOJIUPYETE MOMEHT, KOT/Ia UMEHHO OY/IET BbI3BaH KOHCTPYKTOP Activity. 3aTo u3-
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BECTHO, YTO caMasi PaHHsIsI TOUKA BBIIIOJHEHUST — 9TO (DYHKIIUSI C KMEHEM onCreate.
Ecin Hesb3st MHUIIMAIN3UPOBATH CBOICTBA BO BPeMsI CO3[aHUs SK3EMILISIPa, TO
KOT/Ia 9TO MOJKIO CIeJIaTh?

ITO Ta cUTyalKs, KOrja BaKHOe 3HaYeHue IPUoOpeTaeT no30Hss UHUUUAIUSAUUSL,
1 570 GOJIbIIE, YeM TIPOCTO HapyIIeHKe TIPaBUJl WHUIIMATU3AUN KOMITUISTOPA
Kotlin.

B m060e 06bsBIeHNE var-CBOICTBA MOKHO 00aBUTH KJIIOUYEBOe CJI0BO lateinit.
Torpa kommuasgTop Kotlin mo3Bosut oT/I0KUTh MHUIMAIN3AINAIO CBOWCTBA I0 TOTO
MOMEHTA, KOI'/la TaKasd BO3MOKHOCTH [IOSBUTCS.

class Player {
lateinit var alignment: String

fun determineFate() {
alignment = "Good"

}

fun proclaimFate() {
if (::alignment.isInitialized) println(alignment)

ITO TOJIe3HBII UHCTPYMEHT, HO €T0 CJeflyeT MPUMEHSITh C OCTOPOXKHOCTBIO. Ecn
repeMeHHasi ¢ To3/[Hel MHUITMAIU3AIUel [TOJIyYUT HaYaJIbHOE 3HaYeHME JI0 TIEPBOTO
obOparenus k Hell, mpobsiem He Oyer. Ho ecain cociaTbest Ha Takoe CBOHCTBO 10 €10
MHUIUAIN3AIINY, BaC JKIeT HeTIPUATHOE UCKII0YeHe UninitializedPropertyAcces
sException. DTy mpobsieMy MOKHO PEIINTh, UCIIOJIb30BaB THII € mo/iep:kKkoil null,
HO TOTJIa BaM TpujieTcst 06pabarbiBaTh BO3MOKHOe 3HadeHue null mo Bcemy Koy,
YTO OUeHb yToMUTENbHO. [loyuynB HauaIbHOE 3HAUEHUE, TIePEMEHHbBIE C TTO3/[HEl
MHUITATI3anel OyyT paboTaTh Tak e, Kak JAPYTrue IepeMEHHbIE.

KiioueBoe ¢/1oBO lateinit feficTBYyeT Kak HETJIaCHBI 10TOBOD: <51 063yr0Ch MHM-
[UAJTM3UPOBATD 9Ty MIEPEMEHHYIO JI0 MIEPBOIT MOMBITKN 00paTuThCs K Heity. Kotlin
MIPEIOCTABISET UHCTPYMEHT [IJIS TTPOBEPKU (haKTa MHUIIMATU3ANY TAaKUX ITePeMeH-
HBIX: MeTO][ isInitialized, TOKa3aHHBIN B TpUMepe BBITIE. BbI MOXKeTe BLI3BIBATH
isInitialized Ka)K/blii pa3, KOTJla €CTh COMHEHUS, YTO 1lepeMeHHast lateinit uHu-
MUaJIn3upoOBaHa, yTOOBI M30eKaTh UninitializedPropertyAccessException.

Tem He MeHee isInitialized cieyeT UCIOMB30BATh 9KOHOMHO — HAIIPUIMeED, He Ce-
ayer N00ABIAT 3Ty MPOBEPKY K KAXK/IOU TIepeMEeHHOM ¢ O3/IHeN HHUITHATU3AIIUeH.
Eciu Bbl icniosib3yeTe isInitialized CJMIIIKOM 4acTo, 3TO, CKOpee BCero, 03HAYaeT,
YTO JIyYlIlle NCIIOIb30BaTh TUII ¢ MoaaepsKKoil null.



258 nasa 13. VHuumnanusaums

OTnoXxeHHass tHMYManusaums

[Tos/HsIst MHUIMAIN3ATIHS — HE eIMHCTBEHHbIH CII0C00 3a/iep:KaTh HHUITHATU3AIINIO.
MoskHO 3a/1epsKUBaTh MHUIIMATU3AIIIO IEPEMEHHOI 10 TIEPBOTO 00OpAIleHUs K HE.
ITaujest N3BECTHA KaK OMI0NCEHHAS UHUUUATUSAYUS, T, HECMOTPS Ha CBOE Ha3BaHNe,
OHA MOJKET ciesiaTh Kol bosee a(hHeKTHBHBIM.

BoubIiiast 4acTh CBOMCTB, KOTOPbIE BbI MHULMAJN3UPOBAIN B 9TOM IJ1aBe, ObLIN 10-
BOJIbHO TIpocThiMU. Harprmep, ognHOUHbBIE 00BEKTHI String. OIHAKO MHOTHE KJIaCChl
obpasyioT boJiee caoxuyo cructeMy. OHE MOTYT TPeGOBATh CO3AAHUSA HECKOJbKUX
00BEKTOB MJIU BBITTIOJHATH CJIOKHBIE BEIUNCIEHUS TIPU HHUIHATU3ATIIIN, HATIPUMeED
yrTaTh JaHHbIe U3 daiiia. Ecaun 1ia mHuMaaIMsaum Baiero cBoicTBa Tpebyercs
BBITIOJTHSTH [TO00HbIE BHIYMCIIEHSI MJIH KJIACC He TPeOyeT HeMeIJIEHHOI TOTOBHOCTH
CBOICTBA, UCIOJIB3YITE OTI0KEHHYI0 NHUITNATU3AIUIO.

OToxeHHast WMHHUINAJIN3allnA peajin30BaHa B Kotlin 4epe3 MeEXaHU3M denezamoe.
ﬂeJIeI‘aT OIIpeaesIsAeT nabJon MHUIINaIN3allun CBOICTBA.

Ompenenenne aeneraTa OCyIIeCTBISETCS € TIOMOIIBIO KIIOUEBOTO cyoBa by. CtaH-
naprHast 6ubanoreka Kotlin BkitouaeT HECKOIBKO TOTOBBIX JIE€JIETaTOB, HATIPHME]
lazy. /lesierar lazy npuHUMaeT JisiMO/1a-BbIPasKEHUE C KOZIOM, KOTOPbIiT BbI ObI XOTEN
BBITIOJTHUTD JIJIs1 THUIIMATU3AITUU CBOMCTBA.

HauanbHoe 3Hauenme 17151 CBOHCTBa hometown B Player n3BJiekaercs 3 patima. Bam me
HY’KHO 00pararhcsi K hometown cpasy, 103TOMY UHUIMATM3UPOBATH €T0 CJIE/LYET ITPU
nepBoM oOpartieHnu. Peansyem OTI0KEHHY 0 HHUITHATU3AIIIO hometown B Player.
(HekoTopbie 13 9TUX U3MEHEHUIT CJI0KHO 3aMeTuTh. Hao yaamurs =, 106aBuUTh by
lazy u urypHbie CKOOKM BOKPYT selectHometown().)

JNuctmur 13.12. OtnoxeHHast nHnumanmsaumus hometown (Player.kt)

class Player(_name: String,
var healthPoints: Int = 100
val isBlessed: Boolean
val isImmortal: Boolean) {
var name = _name

get() = "${field.capitalize()} of $hometown"

private set(value) {
field = value.trim()

}

val hometown =by lazy { selectHometown() }

private fun selectHometown() = File("towns.txt")
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.readText()
.split("\n")
.shuffled()
First()

IT0 IMO/1a-BRIPAsKEHIIE BO3BPAIIAET PE3YJIBTAT BHI30BA selectHometown, KOTOPBII
3aTeM IIpucBamBaeTcs hometown.

CBoIicTBO hometown OCTaeTCs HEMHUIUATU3UPOBAHHBIM 10 IIEPBOTO 0OPaIleHH
K HeMy. B 9TOT MOMEHT BBITTOJHUTCST KO JistMO/1bI B 1azy. OOpaTriTe BHUMaHUE, 4TO
9TOT KO/ BBIIIOJIHUTCS TOJIBKO OJIMH Pas, IPU IePBOM 0OpalieHNH K eJIeTrHPOBAHHO-
MY CBOICTBY B MeTOJI€ YTEHUsT CBOMCTBA name. Bee asbHelinme obparieHusi K 9ToMy
CBOMCTBY OY/IyT MCIIOJIb30BaTh PaHee TMOJYyYEHHBIH Pe3yJIbTaT BMECTO TIOBTOPHBIX
BBIYMCJIEHUT.

OrtyoskenHag MHUIUATU3AINS TT0JIe3Ha, HO OHA CJIUIIKOM MHOTOCJIOBHA, TTO3TOMY
HCITIOJIb3YITE ee TOJIBKO TOT/IA, KOT/ia TPEOYIOTCS CIOKHBIE BHIYMCIEHUS,

ITozBoASt UTOIM, OTMETHM, YTO BbI Y3HAIHU Bee 06 nHUIMa 3anun oobextos B Kotlin.
Yarte Bcero BbI OyieTe CIOIb30BATh CAMBIH IIPOCTOI CII0CO0, BBI3BIBASI KOHCTPYKTOP
U MOJIy4ast CChIIKY Ha 9K3eMIUISAp Kjacca s JanbHeiinieir paborsl. Ho y Bac ectpb
U IPYTUe BapUaHThl MHUIMaIu3amm o6bektos B Kotlin, 1 monnManme sTHX BapraHTOB
IIOMOZKET BaM IIHcaTh GoJiee KpacuBbii 1 9 GeKTUBHBIN KO,

B caenytomeit riiaBe Bbl TO3HAKOMUTECH € HACJIE[OBAHUEM, TO €CTb € TIPUHITUTIOM
00BEKTHO-OPUEHTHPOBAHHOTO TIPOrPAMMIPOBAHISI, KOTOPBII MTO3BOJISIET POICTBEH-
HBIM KJIacCaM COBMECTHO MCII0JIb30BaTh JIaHHbIE U TIOBEJICHUE.

ansa NO60NbITHBLIX: NOABOAHbIE
KaMHU "HUUUaATU3aunmn

Patee B ri1aBe Bbl BUJIEJIH, HACKOJIBKO BaJKHO TO, TJl€ UMEHHO O0BSABIISIIOTCS OJIOKU
uHUInaIn3a. Bee cBoiicTBa, UCOMb3yeMble B OJIOKe, HOJKHDI MHUAIHATH3N-
poBathCs pambiiie 00bsiBIeHust G10Ka nirinanusanun. Creayonuii mpuMep pac-
KPBIBAET 3Ty MPOBJIEMY.

class Player() {
init {
val healthBonus = health.times(3)
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val health = 100

fun main(args: Array<String>) {
Player()

ITOT KOJI HE CKOMITUIIUPYETCS, TOTOMY UTO CBOWCTBO health He UHUIIMAIU3UPOBAHO
Hepe/I ero UCIoJib3oBanneM B 6sioke init. Kak orMevasnoch patee, Korjia CBOMCTBO
UCIIOJIb3yeTCsl BHYTPHU OJI0Ka init, MHUIIHAIN3AIINST CBOMCTBA JI0JIKHA TIPOU30HTH
110 obpamienus Kk Hemy. Ecii health 00bSIBUTS T1€pe OJI0KOM MHUIMAT3AIMN, KO/
CKOMITMJIMPYETCS:

class Player() {
val health = 100

init {
val healthBonus = health.times(3)

fun main(args: Array<String>) {
Player()

Ectb mapa moxosux, Ho 6oJiee KOBapHBIX CIIEHAPUEB PA3BUTHSI COOBITHIT, KOTOPHIE
MOTYT ITPOM30HTH ¢ HEOCBEZOMIEHHBIM TTpoTpaMmucToM. Hampumep, B ciemytomniem
KoJle OOBSABJIEHO CBOICTBO name, a 3areM (yHKIUs firstLetter ynTaeT MEpBbIil
CUMBOJI CBOHICTBA:

class Player() {
val name: String

private fun firstLetter() = name[0]

init {
println(firstLetter())
name = "Madrigal"
}
}
fun main(args: Array<String>) {
Player()
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ITOT KO/ CKOMITUJIMPYETCS, TIOTOMY YTO KOMITMJISITOP BUJIUT, YTO CBOMCTBO name NHU-
[MATU3UPYETCsT B OJI0Ke init — MOAXOSIIEM MeCTe [IisT IPUCBANBAHIS HAYQIbHOTO
3nauenus. Ho 3armycTtuB aToT Ko/1, BB TIOJTy4uTe UCKTIOYeHe NullPointerException,
MoTOMY uTO (byHKITNS firstLetter (KOTOpas NCIOJb3yET CBOWCTBO name) BBI3bIBA-
eTCsT paHblile, YeM CBOICTBO name MOJIYYHUT HAaYaIbHOE 3HaYeHne B OJIOKe init.

KommungaTop He mpoBepsieT MOPSIZIOK MHUITNAIU3AINT CBOMCTB 1 BBI30BOB (DyHKITHH,
KOTOPbIE UX UCIOJIB3YIOT B 6J10Ke init. [Ipeske ueM 06bsiBUTD GJIOK init, KOTOPBIiT
BBI3bIBaeT (DYHKIINHU, 0OpaIaionuecst K CBOWCTBaM, YOeIUTeCh, YTO HHUITHATU3H-
POBaJIM CBOICTBA JI0 BHIZOBOB (hyHKINI. EC/in name MHUIMATIM3UPOBATH /10 BHI30BA
firstLetter, KO/l CKOMITUJIMPYETCS U BHITIOJTHUTCS O€3 OMIMOKH:

class Player() {
val name: String

private fun firstLetter() = name[9]
init {
name = "Madrigal"
println(firstLetter())

}

fun main(args: Array<String>) {
Player()

EH_Ie OANH XI/IprIﬁ CHeHapI/Iﬁ IIOKa3aH B CJeAyolieM IIpuMepe, B KOTOPOM MHUI-
AJIN3NPYIOTCA /IBa CBOMCTBA:

class Player(_name: String) {
val playerName: String = initPlayerName()
val name: String = _name

private fun initPlayerName() = name

}

fun main(args: Array<String>) {
println(Player("Madrigal”).playerName)

KO,ZI CHOBA CKOMIINJIMPYETCA, TaK KaK KOMITUJIATOP BUJIUT, YTO BCE CBOIICTBA nHUIra-
JIN3UPYIOTCA. Ho 3aIlyCK KO/la ITPUBEAET K UCKIHOYEHUTO o6pameHH5{ 110 CChIJIKE null.

B uem ke TyT mpobaema? Korga playerName mHATNIMAAN3UPYETCS (DYHKIMEH
initPlayerName, KOMIIUJISATOP TPEIIOJNATAET, UTO name WHUIMATU3UPOBAHO, HO
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KOT/[a IIPOMCXO/IUT BbI30B initPlayerName, OKa3bIBaeTCs, UTO name ellie He MHUITNA-
JIN3UPOBAHO.

CJIeJIyIOH_[I/II;JI IIpUMEDP €lle Pa3 MOKA3bIBAET BaKHOCTD IMOPA/IKA MHUINAJIN3AI[UH.
I/IHI/IHI/IB.JII/ISaHI/IIO ABYX CBOMCTB HaZ0 IIOMEHATb MeCTaMu. ClIe]IaB 9TO, MOJKHO
]IO6I/ITI)CE[ TOTO, 4YTO KJjacc Player CKOMIUNJIMPYETCA 1 O6paHleHI/I€ K CBOfICTBy name
BEpHET Z[GflCTBI/ITGJIbHOQ 3HaueHue:

class Player(_name: String) {
val name: String = _name
val playerName: String = initPlayerName()

private fun initPlayerName() = name

}

fun main(args: Array<String>) {
println(Player("Madrigal").playerName)

3apaHue: 3aragka dKckanmbypa

B rnaBe 12 BBI y3HAIH, UTO [715 CBOIICTBA MOKHO OIIPEIESIUTH CBOU METO/IBI YTCHUS
1 3anucu. Temepb, KOTa BbI 3HAETE, KAK MHUAITUATU3UPYIOTCS CBOMICTBA U UX KJIACCHI,
y HAC eCTh JIJId BaC 3arajKa.

VY kaxaoro BeauKoro Meya ectb uMa. QO0bgasute Kiacc ¢ umeneM Sword B Kotlin
REPL, xoTopsIii moaATBepKAAET 3TO.

JNnctnur 13.13. O6baBneHne Sword (REPL)

class Sword(_name: String) {
var name = _npame
get() = "The Legendary $field"
set(value) {
field = value.toLowerCase().reversed().capitalize()

YTo BBIBEJET CJEAYIOMNI KO/, KOTOPBIN CO3/IaeT SK3eMILISIP Sword 1 00paIiaeTcst
K cBoiicTBY name? (ITompobyiite oTBeTUTD 110 TOTO, Kak mposepute B REPL.)

JNnctnur 13.14. Ccobinka Ha name (REPL)

val sword = Sword("Excalibur")
println(sword.name)
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UYTo BBIBEZIET CJIEYIONINI KO/ TI0C/Ie UBMEHEH ST name?

JNnctmur 13.15. MNepeHasHayeHne name (REPL)

sword.name = "Gleipnir"
println(sword.name)

W nakowerll, 1o6aBbre 6JOK MHUIMATU3AINKA B Sword, KOTOPbII MHUIIMATHU3UPYeT
name.

JNnctmur 13.16. [JobasneHne 6noka nHnumanmsauum (REPL)

class Sword(_name: String) {
var name = _name
get() = "The Legendary $field"
set(value) {
field = value.tolLowerCase().reversed().capitalize()

}
init {
name = _name

Yto BBIBELET CAEAYIOUIMI KO Terepb, MOCAe CO3JaHus 9K3eMILIsIpa Sword 1 006-
palieHus K name?

JNnctmur 13.17. MNoeTopHas ccbinka Ha hame (REPL)

val sword = Sword("Excalibur")
println(sword.name)

JTo 3a/laHue IMPOBEPUT Ballld 3HAHUA 00 MHUIIWaJIN3allu 1 110JIb30BATEJIbCKNX
METOJaX YTeHUA U 3alliCH CBOICTB.



HacnepoBaHue

Hacnedosanue — 910 IPUHIAIT 06K THO-OPUEHTUPOBAHHOTO IPOrPaMMUPOBAHUS,
MTOMOT IO OIIpeIeSINTh nepapXudeckre OTHOIIEHUS MKy TUliaMu. B aToil riiaBe
MBI HCIIOJIb3Y€EM HacJIe[0BaHKe, YTOOBI OPraHN30BaTh COBMECTHOE MCIIOJIb30BaHIE
JAHHBIX U TIOBEIEHNST POACTBEHHBIMU KJIaCCAMI.

Yr0o06bl MOTYYUTh TIPEICTABICHUE O HACIEI0BAHUN, PACCMOTPUM TIPUMED, HE UMe-
0NN TPSIMOTO OTHOIIEHHST K IPOrPaMMUPOBAHUIO. Y JIETKOBBIX M IPY30BBIX
aBTOMOOUJIEN eCTh MHOIO O0OIIEro: KoJjeca, ABUrarTeab u T. 4. Ho ecTb u pasinams.
Vcrosp3oBanye HacIe0BaH s TO3BOJISIET 00beIMHUTD OANHAKOBBIE YePThI B 00N
KJIacc Venicle, 4TO IaCT BO3BMOKHOCTD He Pean30BbIBaTh IOBTOPHO Wheel (KoJieca)
U Engine (aBUraTe/b) IS JIETKOBBIX M IPY30BbIX aBTOMOOUIIEN. JIerkoBble U rpy-
30Bble aBTOMOOMJIM YHACJIEAYIOT 9T OOIIKEe TIPU3HAKHM, a JaJblile KaxkK/Iblil U3 HUX
OyIeT OTPeesATh YHUKAIbHBIE /151 ce0st IPU3HAKH.

B NyetHack BbI yske onpegesniu, 4To 3HaunuT ObITh UTPOKOM B Urpe. B aToii riiaBe
MbI HCIIOJIb3YeM HacJjieloBaHue, 9ToObI co3ath Habop komHaT B NyetHack. Dto mact
UTPOKY BO3MOXKHOCTD TIePEMETIAThCSL.

0O61bsBNneHUue knacca Room

Haunewm c cosganus nosoro daiina B NyetHack ¢ mmerem Room.kt. Room.kt Gy et co-
JieprKaTh HOBBIH KJIacC C MMEHEM Room, ITPE/ICTABJISAIONINIA O/IUH KBA/IPAT B IVIOCKOCTH
koopauHaT NyetHack. TTosske Bbl 0ObsIBUTE KOHKPETHBIN BUJI KOMHATBI B KJIacCe,
KOTOPBIN HACJEAYeT XapaKTEePUCTUKH Room.

Kiacc Room 6y,zIeT UMETb OJTHO CBOMCTBO — name U JIBE (byHKHHI/I, description 1 load.
description Bo3BpalllaeT CTPOKY C OIIMCAHUEM KOMHAThI. load BO3BpAIllaeT CTPOKY
JUISE BBIBOJIA B KOHCOJTb ITOCJIE BXO/Ia B KOMHATY. DTUMU Ye€PTaMK JOJKHBI 00/1a/1aTh
Bce komHaThl B NyetHack.
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JloGaBbre 00bsABIEHNE Kaacca Room B Room.kt, Kak II0Ka3aHO HUKe.

JNnctuur 14.1. O6bsaBnenne knacca Room (Room.kt)

class Room(val name: String) {
fun description() = "Room: $name"

fun load() = "Nothing much to see here..."

Yro6bl UCIBITATh HOBbII KJIacc Room, CO3/IaiiTe IK3eMILISIP Room B main Ha cTapre
WTPBI 1 BBRIBEIUTE Pe3yabTaT GyHKINA description.

JinctmHr 14.2. BoiBog onvcaHust KOMHaThbl (Game.kt)
fun main(args: Array<String>) {
val player = Player("Madrigal")
player.castFireball()

var currentRoom = Room("Foyer")
println(currentRoom.description())
println(currentRoom.load())

// CocTosiHue wurpoka
printPlayerStatus(player)

3anyctute Game.kt. B KoHCOIM TIOSIBSATCS CTPOKMU:

A glass of Fireball springs into existence. Delicious! (x2)
Room: Foyer

Nothing much to see here...

(Aura: GREEN) (Blessed: YES)

Madrigal of Tampa is in excellent condition!

I[Toka Herioxo... Ho ckyuno. Kto 3axouer mpoBoanuTh BpeMst B ipuxoskeii (foyer)?
Hacrano Bpemst myreniectBuii!

Co3paHue noagknacca

Ilooknacc obnamaet BceMU YepTaMi HACJIeyeMOro KJIacca, KOTOPbIil TakKe Ha3bl-
BaIOT POJIUTENBCKUM KJIACCOM, WU CYNEPKIACCOM.



266 naBa 14. HacnegoBaHue

Hanpumep, skurensim NyetHack ve momerraer ropojckas miomnanb. [opoackast
IJIOMIa/Ib — 9TO PA3HOBUIHOCTH KOMHATHI Room CO CBOMMU OCOOEHHOCTSIMH, Xa-
paKTEPHBIMU TOJIBKO JiJIsI TLToTaAeil. Harpumep, BBIBO 0C060TO COOOIIEHUS TIPU
BXO0jie urpoka. Kiracc TownSquare MOKHO OOBSIBUTD JIOYEPHUM 110 OTHOIIEHUIO K
Room, TaK KaK y HUX €CTb MHOTO OOIIET0, a 3aTe€M OIKCaTh, YeM TownSquare OT-
JINYaeTcst OT Room.

Ho npeskie yem 00bsIBIATH KJIace TownSquare, CHaYaIa HaJl0 U3SMEHUTD KJIacc Room,
YTOOBI €0 MOKHO OBLIO HACIETOBATD.

He xasxprii Ky1acc, KOTOPBIN BbI HAITHIIIETE, CMOKET CTATh YACTHIO MEPAPXUH, U TaKe
6oJiee TOTO, Y HIX €CTh OTpaHUYEHHE, KOTOPOE 3allpellaeT Hacae[0BaHKe 110 YMOJI-
yanuio. YToObl Kaace MOKHO ObLIO YHAC/IEA0BATh, €0 Hal0 OTMETHTD KIIOUEBbIM
CJIOBOM open.

JlobGaBbTe KI04eBoe CI0BO open B Room, YTOOBI MOKHO OBLIO CO37aBaTh MOIKIACCHL

JNnctmHr 14.3. [lenaem knacc Room goctynHbiM ans HacneaoBaHus (Room.kt)

open class Room(val name: String) {
fun description() = "Room: $name"

fun load() = "Nothing much to see here..."

Temnepn, Korja Room OTMEUEH KaK open, CO3/IaliTe KJIacc TownSquare B Room.kt, 06bBUB
€ro ITOJIKJIacCCOM Room Yepe3 OIepaTop :, KaK B CJIeLYIOIIeM IIPUMEPE.

Jinctunr 14.4. O6bsasnenne knacca TownSquare (Room.kt)

open class Room(val name: String) {
fun description() = "Room: $name"

fun load() = "Nothing much to see here..."

class TownSquare : Room("Town Square")

O06bsaBenHne Kaacca TownSquare COIEP/KUT MMsI KJIacca cJieBa OT OIlepaTopa : U BbI30B
KOHCTPYKTOpa cipaBa. BbI30B KOHCTPYKTOpA yKa3biBaeT Ha TO, KAKOU POIUTETbCKUI
KOHCTPYKTOP HYKHO BbI3BATh JIJI CO3JJaHUs 9K3EMILISIPA TownSquare U KaKue apry-
MEHTBI eMy TepeiaThb. B jaHHOM ciiydae TownSquare — 3TO Bepcusi Room ¢ HA3BaHUEM
"Town Square".
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Ho BbI XOTHTE, YTOOBI ¥ TOPOACKON ILJIOIIAAU OBLIO He TOJIbKO HazBaHue. Ipyroi
crocob 106aBUTh OTJIMYUH IIOAKIACCA OT IIPeJKa — 9TO nepeonpedenenue. B ria-
Be 12 MBI TOBOPUIIN, UTO CBOMCTBA IIPEICTABJSIOT JaHHBIE KJIAcCa, a GYHKITUN — €T0
noBezieHre. [1oIKIacchl MOTYT HepeoTIPe/IesIsiTh UIIN ONIPEAETISITh CBOU Peaii3aiunu

IUI TAHHBIX U QYHKITUH.

Room nMeeT /iBe (pyHKITNN — description 11 load. B TownSquare /10/5KHA IMETHCS CBOS
peanu3sanuda load [ BRIpaXKeHU PaZiOCTH, KOTa Tepoil BBIXOAUT HA TOPOJICKYIO

IIJIONIA/Ib.
[Tepeonpenenute load B TownSquare, UCIIOJIb3Ys KJIIOUEBOE CJIOBO override.

Jinctunr 14.5. O6bsasnenne knacca TownSquare (Room.kt)

open class Room(val name: String) {
fun description() = "Room: $name"

fun load() = "Nothing much to see here..."

class TownSquare : Room("Town Square") {
override fun load() = "The villagers rally and cheer as you enter!"

Korma Bb Gyziete niepeonpenesists load, Intelli] Beipasut He10BOIbCTBO, TIOAYEPKHYB
KJII04YeBoe cJI0BO override (puc. 14.1).

package com.bignerdranch.nyethack

;l:Pm

@ open class Room(val name: String) {
fun description() = "Room: $name"
fun load() = “Nothing much to see here..."

}

0O~ Ul B Wk

class TownSquare : Room( name: "Town Square") §
gx;{;igg fun load() = "The villagers rally and cheer as you enter!"

7: Structure

af

e
ma L
K

[{=]

a 1]
['Iuad' in 'Room' is final and cannot be overridden]

Puc. 14.1. load He MoxeT 6bITb NepeonpeaeneH

IntelliJ, kak Bcerma, mpaBa: ectb mpobiema. KiioueBbiM CJIOBOM open HY’KHO OT-
METUTH He TOJIbKO KJ1acc Room, HO Takke (PYHKINIO load, 4TOOBI €€ MOKHO OBLIO

IIePEOIIPE/IeJINTD.



268 naBa 14. HacnegoBaHue

Crenaiite hyHKIINIO load B Kjiacce Room IOCTYITHON JIJIsI TIepeoTpeiesieH s,

JIncTuHr 14.6. O6bsBREHEe OTKPbITON (yHKUMM (Room. kt)

open class Room(val name: String) {
fun description() = "Room: $name"

open fun load() = "Nothing much to see here..."

class TownSquare : Room("Town Square") {
override fun load() = "The villagers rally and cheer as you enter!"

Tenepb BMecTO coobmIeHNs 0 yMoJdanuio (Nothing much to see here..) 9K3eMILISD
TownSquare BbIBE/IET HA 9KPaH JIMKOBAHUE JKUTEJIEH, KOTr/la IPUXOJUT Tepoi U 1po-
HCXOJUT BBI3OB load.

B rsiaBe 12 BbI y3HAIH, KaK YIIPaBJISATH BUAMMOCTBIO CBOMCTB U (DYHKITHH, UCTIOB3Y st
Monbukatopbl BuEMOocTH. CBOMCTBA 1 (DYHKITNH 110 YMOJTIAHUO OOTIEOCTYITHBI.
Bbl Tak:ke MOsKeTe cliesiaTh UX JOCTYITHBIMHU TOJILKO BHYTPH KJlacca, B KOTOPOM OHHU
00bIBJIEHDI, yCTAHOBUB YPOBEHb BUAMMOCTH private.

Momudukarop gocryma protected — 9TO TPETUIT BApUAHT, OTPAHUYUBAIOIINIT 00-
JIACTh BUIIMOCTH YJI€HA KJIACCA CAMHUM KJTACCOM U JIIOOBIMU €T0 MOKITACCAMIL.

JloGaBbTe CBOICTBO ¢ MOAN(UKATOPOM protected 1 MMeHeM dangerLevel B Room.

JiuctuHr 14.7. O6bsiBeHre CBOWCTBA ¢ MoandukaTopomM protected (Room. kt)

open class Room(val name: String) {
protected open val dangerLevel = 5

fun description() = "Room: $name\n" +
"Danger level: $dangerLevel”

open fun load() = "Nothing much to see here..."

class TownSquare : Room("Town Square") {
override fun load() = "The villagers rally and cheer as you enter!"

dangerLevel ofpeiesisgeT YPOBEHb OTTAaCHOCTU KOMHATHI 110 TiKase ot 1 10 10. OH BbI-
BOJIMITCSI B KOHCOJIb, YTOOBI UTPOK BH/IEJI, KAKOI YPOBEHb OIACHOCTH OY/IET OKUAATh
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€ro B Ka)K,ZIOIL/,I N3 KOMHaT. CpelIHI/If/'I ITOKa3aTeJib OITaCHOCTH PaBHAETCA 5, II09TOMY
JaHHOE 3HaUYCHME IIPUCBanBaECTCA 110 YMOJIYaHUIO B Kj1acce Room.

[TozkTacchr Room MOTYT U3MEHSTH dangerLevel, UTOOBI BBIPA3UTh, HACKOJIBKO OMTaCHA
(nsn He OYeHb) KOHKPETHAs KOMHATa, HO B TI€JIOM CBOWCTBO dangerLevel JOJIKHO
OBITH JIOCTYITHO TOJIBKO B Room U €r0 MOIKJIACCaX. DTO UIeaTbHBIN CIIyJaii 1JIs1 uc-
M0JIb30BAHNS KJTFOYEBOTO CJI0BA protected: BBl XOTUTE IPEOCTABUTD IOCTYII K CBO¥-
CTBY TOJIBKO KJIACCY, B KOTOPOM OHO OOBSIBIIEHO, U €T0 MOJIKIACCAM.

Yro06bI epeornpeseinTh CBOHCTBO dangerLevel B TownSquare, HYKHO HCIIOJIb30BaTh
KJII0YEBOE CJIOBO override, Kak B ciydae ¢ yHKIMeH load.

Yposenb omnacHoctu Topockoii miomaau B NyetHack Ha Tpu nmyHkTa MeHbIie
cpearero. UToObl BBIPA3UTh TY JIOTUKY, HYKHA BO3MOKHOCTD COCJIAThCS HA CPeHIIA
YPOBEHb OTIACHOCTU B Room. MOKHO COCJIaThCSI HA KJIACC CYTIepKJIacca, UCTIOIb3y s
KJIoYeBoe cJI0BO super. OHO OTKPBIBAET JIOCTYI KO BCeM (DYHKIIUSM U CBOMCTBAM
C YPOBHEM BUJIMMOCTH public UM protected, a B HallleM cjaydae — K dangerLevel.

[Tepeomnpenenvite dangerLevel B TownSquare, 4TOObI C/l€JIaTh YPOBEHDb YIPO3bl HA
TOPOJICKOI TIJIONIA/IN HA TPY ITyHKTA HIKE CPEHETO.

JNnctmHr 14.8. MNMepeonpenenenune dangerLevel (Room.kt)

open class Room(val name: String) {
protected open val dangerlLevel = 5

fun description() = "Room: $name\n" +
"Danger level: $dangerLevel”

open fun load() = "Nothing much to see here..."
class TownSquare : Room("Town Square") {
override val dangerLevel = super.dangerLevel - 3

override fun load() = "The villagers rally and cheer as you enter!"

[Tonkmaccer MOTYT He TOJIBKO MIEPEOTIPEIEATH CBOMCTBA M (DYHKIIMH CYTIEPKIACCOB,
HO U O0BSIBJISATH CBOML.

Topoackas maomaab NyetHack, Hanpumep, oT/imdaeTcst OT APyrux KOMHAT Ha-
JINYKEM KOJIOKOJIOB, BO3BEILIAIOIINX O BasKHBIX cOObITUAX. Jl0OaBbTE B TownSquare
private-yHKIHNIO ringBell 1 private-TiepeMeHHYIO C IMEHeM bellSound. bellSound
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COJIEPIKUT CTPOKY, KOTOPas OIMChIBAET 3BOH KOJIOKOJIOB, a ringBell, BbI3biBaeMas
B load, BO3BpaIIaeT 3Ty CTPOKY, 4TOOBI 00BbSIBUTH O BallleM ITPUXOJIe Ha TOPOJICKYTO
IJIOMIA/Ib.

JNiuctuHr 14.9. [lo6aBneHne HOBOro cBoicTBa U dyHkuMn B noaknacc (Room.kt)

open class Room(val name: String) {
protected open val dangerlLevel = 5

fun description() = "Room: $name\n" +
"Danger level: $dangerlLevel”

open fun load() = "Nothing much to see here..."
class TownSquare : Room("Town Square") {

override val dangerLevel = super.dangerLevel - 3
private var bellSound = "GWONG"

override fun load() = "The villagers rally and cheer as you enter!\
n${ringBell()}"
private fun ringBell() = "The bell tower announces your arrival. $bellSound"

TownSquare BKJIOYaeT CBOWCTBA U (DYHKIH, OObSBJIEHHBIE 1 B TownSquare, 1 B Room.
OpHAKO Room COLEPKUT He Bee CBOcTBA U (DYHKIMH, OObsIBJIEHHbIE B TownSquare,
U TTI0TOMY HE UMeeT JIOCTyTa K ringBell.

[Tporectupyiite hyHKIMIO load, 0OHOBKB IIEPEMEHHYIO currentRoom B Game.kt, 4TOOBI
CO3/1aTh 9K3EeMILISP TownSquare.

Jinctunr 14.10. Bbi3oB peanunsauuu dyHkumMmn nogknacca (Game.kt)
fun main(args: Array<String>) {

val player = Player("Madrigal™)

player.castFireball()

var currentRoom: Room = Room("Foyer")TownSquare()
println(currentRoom.description())

println(currentRoom.load())

// CocTosiHue wurpoka
printPlayerStatus(player)

Sarryctute Game.kt cHOBa. B KOHCOJIM TIOIBATCS CJIEAYIONINE CTPOKM:
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A glass of Fireball springs into existence. Delicious! (x2)
Room: Town Square
Danger level: 2
The villagers rally and cheer as you enter!
The bell tower announces your arrival. GWONG
(Aura: GREEN) (Blessed: YES)
Madrigal of Tampa is in excellent condition!

OG6paruTe BHUMaHUE, 4TO IIepeMeHHast currentRoom B Game.kt 10 CUX TIOP UMEET THIT
Room, HECMOTPSI Ha TO UTO CaM IK3EMILISIP UMeeT TUIl TownSquare, a €ro GyHKIU
load CyMIECTBEHHO M3MEHUIACH TI0 CPABHEHUIO € peasmn3aiiueil B Room. Bel aBHO
yKazaJu TUII Room JIJISI currentRoom, TIOSTOMY OHA MOXKET CChLIATHCS Ha KOMHATY
JI060TO THTIA, IasKe €CIIM BbI IPUCBOKTE currentRoom 0OBEKT, BO3BpaIlaeMblii KOH-
CTPYKTOPOM TownSquare.

Tak kak TownSquare — IIOIKJIACC Room, 9TO IOILyCTUMBIH CHHTAKCUC.

Bor Takke mMoxkeTe ompeesuThb MOJKIACC TTOJKTacca, CO3/1aB bosee rJIy601<yIO
nuepapxuio. Ecan co3nars kiacc Plazza, yHacaenoBaB TownSquare, TO Plazza 6y/:[eT
TUIIOM TownSquare 1 TUIIOM Room. rﬂy6HHa HacJaeI0BaHUA OTPAaHNYNBACTCA TOJTBKO
3/IpaBBIM CMBICJIOM JIJIsT opranusariui koza. (1 koneuHo ke, Bammm B006pa>I<eHI/IeM.)

Bbi30B pasHbIx Bepcuii load, B 3aBUCHMOCTH OT KJlacca 0ObEKTa, — 9TO IIPUMEP HUIeN
00BEKTHO-OPUEHTUPOBAHHOTO MTPOTPAMMUPOBAHUS, HA3BAHHOM NOAUMOPPUIMOM.

[TosmMopdhu3M — 9TO TOAXO/ K YHPOIIEHUIO CTPYKTYPbI porpamMmmbl. OH 1M03B0-
JIAET IIOBTOPHO MCIIOJ/JIb30BAaTb (byHK]_[I/H/I, OITMCbhIBaloIne O6HII/Ie YEPThl IIOBECHMA
TPYIIBI KJIaccoB (HATpUMeED, YTO TTPOUCXOIUT, KOTJIA UTPOK 3aXOIUT B KOMHATY ),
a TaK)Ke U3MEHSTh TIOBE/ICHIE TI0]] YHUKAJbHbIE MOTPEOHOCTH Kiiacca (Harpumep,
JIMKYIOIast ToJina B TownSquare). Onpe/iesisist Kiace TownSquare Kak MOKJIacc Room,
BBl 00BABUIIN HOBYIO Peain3aliiio load, KOTOpas Mepeonpe/enia BEPCHIo B Room.
Tenepb 11pu BbI30BE MeToza load 0OBEKTa currentRoom GYIET BHI3bIBATHCS BEPCHUST
load /1151 TownSquare. COOTBETCTBEHHO, HUKAKNX M3MeHeHIT B Game.kt BHOCUTD He
Tpebyercsi.

PacemoTpum cireyromnuii 3aroioBoK (DyHKITUN:

fun drawBlueprint(room: Room)

drawBlueprint mprHUMaeT Room B KauecTBe apamerpa. OHa Takske MOKET TPUHATD
mo6Ooi TTo/IKIacC Room, TOTOMY 4TO JII000i1 oIKIace GyieT 001aaTh BCEMI XapakK-
Tepructukamu Room. I[losmmopdusm 1mo3Bosisger mucatb PYHKINHI, KOTOPBIM BasKHBI
TOJIBKO BO3MOKHOCTH KJIacca, a He UX pean3alnu.
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OTKpbIBaTh (DYHKIUU JIJIsI TIEPEOTIPEESEHIST MOKET OBITh TT0JIE3HO, HO TYT €CTh
u mobounbiii achdexr. Kormaa Bor mepeonpenensiere ¢pyukimio B Kotlin, nepeornpe-
nesstoinast GyHKIUS B ITOJIKJIACCE TI0 YMOJYAHUIO OTKPBITA /IS TIepeolpe/iesieHust
(ecsu caMm TIOJIKJIaCC OTMEUYEH KJIIOYEBBIM CJIOBOM open).

UYro nenats, ecam aTO HEXkemaTeIbHO? /laBaliTe paccMOTpUM TTPUMED ¢ TownSquare.
JlomycTum, Bl XOTUTE, YTOOBI 1060 TTOKIacC TownSquare MOT MEHSITh CBOE OIIH-
canue description, HO He c110Cc00 3arpysku load.

JlobaBbre KJIt0ueBoe CJI0BO final, 4TOOBI 3alIPETUTH BO3MOKHOCTD TIEPEOTIPEIEICHS
dbyuximn. OTKpoiiTe TownSquare 11 106aBbTE KITIOYEBOE CIOBO final B OIpeiesieHIe
dbyHKIMH load, YTOOBI HUKTO HE MOT TIEPeOTIPe/IeTUTh JTUKOBAHKE JKUTEE, KOT/a
repoii MPUXONUT Ha TOPOACKYIO TIITOMIA/Tb.

Jinctur 14.11. O6basnenHve dyHkumm final (Room.kt)

open class Room(val name: String) {
protected open val dangerlLevel = 5

fun description() = "Room: $name\n" +
"Danger level: $dangerlLevel”

open fun load() = "Nothing much to see here..."

open class TownSquare : Room("Town Square") {
override val dangerLevel = super.dangerLevel - 3
private var bellSound = "GWONG"

final override fun load() =
"The villagers rally and cheer as you enter!\n${ringBell()}"

private fun ringBell() = "The bell tower announces your arrival. $bellSound"

Terneps 110601 TIOAKTACC TownSquare CMOKET HIEPeOIpe/Ie/IuTh PYHKINIO description,
HO He load, TOTOMY UTO Tiepes Hell CTOUT KJII0UeBOe CJIOBO final.

Kax BbI y7Ke yCIesm 3aMeTUTh, KOT/Ia B IIEPBbIii Pas MbITAINCh IIEPEOIPeIenTh load,
(GYHKIUY 110 YMOJYAHUIO HEAOCTYIIHBI IS TIePeOIpeiesIeHNsI, i He 00bsIBUTD
UX OTKPBITbIMU, 100aBuB Moaudurarop open. JlobaBienue Kao4eBoro ciosa final
B 00bsIBJIEHIE [IEPEOTIPeIeIsioNieil (PyHKIIMN rapaHTUPYeT, 4TO OHa He Oy/IeT mepe-
olpe/e/ieHa, JasKe eCJIM KJIacc, B KOTOPOM OHa 00bsIBJIeHa, UMeeT MOA(pUKATOP open.
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WTax, Bbl 03HAKOMWJIMCH C T€M, KaK MCII0JIb30BaTh Hace[0BaHue, YToObI 0Oectie-
YUTH COBMECTHOE HCII0JIb30BaHNE JaHHBIX U IIOBEAEHNU POJICTBEHHBIMU KJIACCAMU.
Taxxe BBI yBUIETHN, KAK UCIIOIB30BAaTh KIIOUEBBIE CJI0BA open, final 1 override 1
yIIpaBJieHUsI BO3MOKHOCTbIO Tiepeoripe/eserusi. TpeGysi sBHOrO UCIIOJIb30BaHUsI
KJIIOYEBBIX CJIOB open U override, Kotlin mo6y:kaaer coryacurbest ¢ Hacaeg0BaHK-
eM. DTO yMeHbIIAeT MIAHChI MTOBJIUATh Ha paboTy KJIacCOB, He MpeAHasHaYeHHbIX
JUISI CO3aHUsI MMOAKJIACCOB, U HE JaeT BaM WU KOMY-TO JAPYITOMY II€PEOIPEeaeIUTh
(byHKIIMU TaMm, TIIe 3TO He TIPeIarajoch.

NMpoBepka TUNOB

Heunbast ckazarn, uto NyetHack — HeBepositHo citoxnast mporpamma. Ho 3akorden-
Has ee BePCUs MOYKeT BKJIIOYaTh MHOKECTBO KJIACCOB M MOJKIACCOB. MOXHO 04eHb
crapaTesbHO BRIOMPATH NMeHA JIJIsI CBOUX TIEPEMEHHBIX, HO BCE PABHO WHOT/A Oy/IeT
BO3HMKATh HEYBEPEHHOCTb B TOM, KaKOI THUII ITOJIy4YaeT Ta UM NHas IepeMeHHas
BO BPEMsI BBITIOTHEHNUST TPOrPaMMbl. VI306aBUTHCST OT COMHEHUT B THITE 0O0BEKTA BaM
IIOMOJKET o1epaTop is.

Ompobyiite ero B Kotlin REPL. Cosznaiite ak3eMryisip Room (BaM MOHA00UTCST
UMIIOPTUPOBATh Room B REPL).

Jinctuur 14.12, Co3ganuve sk3emnnspa Room (REPL)

var room = Room("Foyer")

Y3maiire, sIBJISIETCS JIU room 9K3EMILISIPOM KJiacca Room, MCIIOJIb30BAB OMEPATOP is.

JNinctmHr 14.13. MNpoeepka room is Room ( REPL)

room is Room
true

Tun oObekTa cjieBa OT orieparopa is CPaBHUBAETCSI ¢ THUIIOM, YKa3aHHBIM CITPaBa.
Bripakenue Bo3BpaiaeT true, ecjid THITbI COBIAIATOT, U false, €CJIM HET.

Tenepb ipoBepbTE, SBJISIETCS JIM room IK3EMILISIPOM KJlacca TownSquare.

Jinctuur 14.14. MNposepka room is TownSquare (REPL)

room is TownSquare
false
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room IMEET THUII Room, KOTOPBII SIBJISIETCS ITPEAKOM J1Jisi TownSquare. Ho 0ObeKT room
He sIBJISIETCSI 9K3EMILISIPOM TownSquare.

[Toripo0yiiTe eliie OIHY TTEPEMEHHYIO, HA TOT Pa3 C TUIIOM TownSquare.

JNnctmur 14.15. MNposepka townSquare is TownSquare (REPL)

var townSquare = TownSquare()
townSquare is TownSquare
true

JNnctmHr 14.16. Npoeepka townSquare is Room (REPL)

townSquare is Room
true

townSquare MMeeT THUII TownSquare, a Tak:Ke TUII Room. HamoMHIM, 4TO MMeHHO 3Ta
njest enaet moJauMop@dU3M BO3MOKHbIM.

Ecawm Bam HykHO y3HATh TUI TIEPEMEHHOM, TO MTPOBEPKA TUIIA — caMoe TTPOCTOe
peutenue. Fcrnosb3yst IpOBEPKY TUIIOB U YCJIOBHBIE OIIEPATOPbI, MOKHO OpraHu-
30BaTh BeTByeHHE Joruku. Ho He 3a0biBaiiTe 0 TOM, Kak MOJUMOP(HU3M MOKET
MOBJIMSITD HA 9TY JIOTUKY.

Hampumep, cospaiite Boipaskenue when B Kotlin REPL, kotopoe Bo3Bpariaet Room
nJu TownSquare B 3aBUCHMOCTH OT THTIA TE€PEMEHHOM.

Jinctuur 14.17. lNposepka Tvna B BeETBNEHWUM C ycnosmeM (REPL)

var townSquare = TownSquare()
var className = when(townSquare) {
is TownSquare -> "TownSquare"
is Room -> "Room"
else -> throw IllegalArgumentException()

}

print(className)

[TepBoe ycioBue B BhIpaKeHUN when OTIPefiesisieTcs Kak MCTUHHOE, TTOTOMY UTO
townSquare — 3TO THUII TownSquare. BTopoe ycjioBue TokKe UCTUHHOE, IIOTOMY YTO
townSquare TakKe OTHOCUTCS K TUITY Room. Ho /1719 Bac 9TO yKe HEBayKHO, TaK Kak
11epPBOE YCJIOBUE YK€ YJOBJIETBOPEHO U BTOPOE IIPOBEPSITHCS IIPOCTO HE 6yaeT.

SaHyCTI/ITe 9TOT KO/I, 1 B KOHCOJIX IIOSIBUTCA CTPOKa TownSquare.

A Telepb IIOMEHAEM BETBU MECTaM.
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JInctmur 14.18. Nposepka TUMNOB C nepeBepHyTbiMK ycnosusimm (REPL)

var townSquare = TownSquare()
var className = when(townSquare) {
is—TownSquare —>"TownSquare™
is Room -> "Room"
is TownSquare -> "TownSquare"
else -> throw IllegalArgumentException()

}

print(className)

Sarmryctute Ko/, Terrepnb B KOHCOJIN MTOSBUTCS CTPOKA Room, TIOCKOJIBKY TIEPBOE YCJI0-
BU€ OTTpe/ie/IeHO KaK NCTUHHOE.

Ecau BeTBiieHne 3aBUCUT OT THTIA O6'I>€KTELy IIOPAAOK BbIIIOJITHEHU A UMEET 3HaYCHIE.

Nepapxusa Tunos B si3bike Kotlin

Bee kmaccor B Kotlin Haceayior o6muii cynepkiace, U3BeCTHbIN Kak Any, 6e3 He-
006XOIUMOCTH SIBHOTO YKa3aHUs Ha 9TO B BaiieM kope (puc. 14.2).

Any

Room

TownSquare

Puc. 14.2. Viepapxust Tunos TownSquare
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Hamnpumep, 1 Room, 1 Player SIBJISIIOTCSI KOCBEHHBIMU ITOTOMKaMu Any. Bot rmouemy
MOKHO OOBSIBJISITH (DYHKITMU, KOTOPbIE OY/IyT MPUHUMATD 9K3EMILISIPBI JIF0OOTO U3
9TUX THUIIOB B KauecTBe apryMenToB. B atom Kotlin Hartomunaet Java, rjie Bce Kiacchl
HEesBHO HACJEAYIOT KJIacC java.lang.object.

Paccmotpum caepyroniuii mpuMep (GyHKIIUN ¢ UMeHeM printIsSourceOfBlesings.

printIsSourceOfBlesings IPUHUMAECT apryMeHT TUIIA Any U UCIIOJIb3YeT YCAOBHBII
oTepaTop /g MPOBEPKU TUIIA IlepelaHHOTo apryMeHnTa. B KoHIle oHa BBIBOJUT
pe3yJIbTaThl IPOBEPKU. 371€Ch MCII0Jb3YEeTCsS HECKOJIBKO HOBBIX MIEii, KOTOPBIE MBI
paccMOTPUM Yy Th ITO3KE.

fun printIsSourceOfBlessings(any: Any) {
val isSourceOfBlessings = if (any is Player) {
any.isBlessed
} else {
(any as Room).name == "Fount of Blessings"

}

println("$any is a source of blessings: $isSourceOfBlessings")

B NyetHack ectb To15K0 /1Ba HcTOUHIKA 6JIATOCTOBEHUS: GJIATOCTOBIECHHBIN HTPOK
W KoMHata ¢ HasBanueM Fount of Blessings.

Tak KaK KaxIblil 00BEKT — 9TO MOIKJIACC Any, MOJKHO MEpelaBaTh apryMeHTbI JII0-
6oro Tuia B printIsSource0fBlesings. Takas TMOKOCTD IOJIE3HA, HO NHOTA OHA HE
HO3BOJISIET CPa3y e HayaTh PaboTy € apryMEeHTOM. DTOT IPUMEP KCIIOIb3YeT Npu-
sedenue muna, 9ToOBI CIIPABUTHCS C HEHAEKHBIM apIYMEHTOM Any.

NMpuBeaeHue TMna

[IpoBepxa Tnma He Bcer/ia Bo3BpaliaeT 1mojie3nbiii oTeT. Hampumep, mapameTp any
B (byHKIIMU printIsSourceOfBlesings TOBOPUT HAM O TOM, YTO TepeaBaeMblil
apryMmeHT Oy/ieT UMeTb TUII Any, HO TUII Any He YTOUHSIET, YTO C HTUM apPryMeHTOM
MOZKHO JIeJIaTh.

[IpuBeeHe THITA TO3BOJISIET OOPAIIATHCS K 00BEKTY TaK, Kak OyITO OH — 9K3eMII-
JISIP IPYTOTO THIA., DTO MO3BOJISIET MAHUITYJIUPOBATH 0OBEKTOM, KaK €CJIi Obl €r0
THUI ObLT 00BSIBJIEH SIBHO (HAITPUMED, BBI3BIBATD €r0 (DYHKIIHN).
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B (byHKuI/H/I printIsSourceOfBlesings yCJIOBHBII OIl€PATOP MPOBEPSET TUIT APTYMEH-
Ta any, CpaBHUBAs €T0 ¢ TUTIOM Player. Eciin YCJIOBUE HE BBIIIOJHAETCS, yIIPaBJIeHUE
1epesaeTcs B BETBb else.

KO,ZI B BETBU else CCbLJIAETCs HA II€EPEMEHHYIO name:

fun printIsSourceOfBlessings(any: Any) {
val isSourceOfBlessings = if (any is Player) {
any.isBlessed
} else {
(any as Room).name == "Fount of Blessings"

}

println("$any is a source of blessings: $isSourceOfBlessings")

Omneparop as o6o3Havaet npuseaerne Trna. OH roBOpUT HaM: « ITOOBI BBIIOJTHUTH
9TO BBIpAXKEHNUE, TEPEMEHHYIO any CJIelyeT CIUTATh 9K3EMILJIIPOM TUTIa Rooms. BhI-
paskeHue B IAHHOM CJIydae — 3TO CChLIKA Ha CBOMCTBO name KJacca Room, 3HaYeHUE
KOTOPOT'O CPAaBHUBAETCS CO CTPOKOH "Fount of Blessings".

[IpuBenenue TUTIOB — 9TO CUJA, a C CUJION MPUXOAUT OTBETCTBEHHOCTD: TTpUMe-
HSATh €10 HeOOXOAMMO OCTOPOKHO. ITpuMepoM 6e301MacHOr0 MPUMEHEHUST MOKET
CJIY’KUTD TIPUBEIeHUE 3HaYeHUsI TUIIA Int K GoJlee TOYHOMY YUCJIOBOMY THILY, Ha-
npumep Long.

[TpuBenenue B printIsSource0fBlesings paGoTaeT, HO OHO HebesomacHo. [Touemy?
Room, Player, TownSquare — 970 Bce Kiacchl B NyetHack, moaromy MoskHO nipesino-
JIOKUTh, UTO €CJIM any MMEET THII, OTJIMYHBIN OT Player, 3HAYKT, OH UMEET THII Room.

Ha paunsiii MomeHT 910 Tak. Ho uto Oyer, ecan Mbl 106aBUM HOBBIH KJacc
B NyetHack?

Baie npuBenenvie He cpaboTaeT, €CJu THUIT IK3EMILISIPA HECOBMECTUM C THIIOM,
K KOTOPOMY €ro Hajio npuBecTu. Harprmep, cTpoka String He HMeeT HUYEro 00OIIero
¢ Int, MO9TOMY IIpUBe/IeHUE String K Int BBI30BET UCKJIIOUeHHE ClassCastException,
KOTOPOe MOJKET BbI3BaTh c60ii mporpammbl. (ITomHmTE, UTO MpUBEIEHNE U TPEOD-
pasoBaH¥e — 9TO pa3Hble Beln. HeKoTopbie CTPOKH MOKHO TPeo6pasoBaTh B IIETIbIe
YHCJIa, HO HEJIb3sI CTPOKOBBIN TUI String MPUBECTH K YUCJIOBOMY THUILY, Int).

OHepaTop IIpUBEAEHUA TUIIA TTIO3BOJIAET 10NblmamvCA IIPUBECTU ]1106}710 TrepeMeH-
HYIO K JIIO6OMy TUITY, HO OTBETCTBEHHOCTD 3a PE3YJbTAT IIPUBEAECHUA ITOJTHOCTbHIO
JIe;XUT Ha Bac. Ecan Oolepanysd IMMpuBeeHnA TUIla MOJKET OBITH He6€30HaCHOI>i, 3a-
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KJIIOUNTE ee B OJI0K try/catch. Tem He menee Jiydiie nusberaTthb IIpuBE/€HUA TUIIOB,
€CJI Bbl HE YBEPEHDI, YTO OHO HpOfI[[eT YCII€NIHO.

YMHoOe npuBefgeHue Tuna

Oz 13 crioco60B yOeUThCS B yCIeXe PUBEICHNS THTIA 3aKJIH0YAETCST B TOM, YTOObI
IpeIBAPUTEIbHO TPOBEPUTH TUII ITPUBOJUMON TIepeMeHHol. BepHeMmcs Kk nepBoit
BETBU YCJIOBHOI'O ollepaTropa B printIsSourceOfBlesings:

fun printIsSourceOfBlessings(any: Any) {
val isSourceOfBlessings = if (any is Player) {
any.isBlessed
} else {
(any as Room).name == "Fount of Blessings"

println("$any is a source of blessings: $isSourceOfBlessings")

CoryracHO yCJIOBUIO, 4TOOBI BBIMOJHUIACH 3Ta BETBb, ApPIYMEHT any J0JUKEH HMETh
TUT Player. BHYTpU BeTBU KOJI CChIIAETCST HA CBOMCTBO isBlessed 9K3eMILIsIpa any.
isBlessed — 9TO CBOICTBO Kjlacca B Player, a He Any, KaK jK€ BOBMOKHO TaKoe 00-
paiienue 6Ge3 npuBeIeHus TUIIA?

Ha camom pnieste 371ech BBITIOTHSIETCS TIPUBE/IEHUE — YMHOE ITpuBeieHne. Bol yike
BUJIEJTM YMHOE TIpHBe/ieHue B TaBe 6.

Kommuzsitop Kotlin gocrarouno ymen, 4to6b1 OlpeieinTb, 9TO €CJiu MPOBEPKa THTTA
any is Player B yCJIOBHOM OII€paTOpPE BBIIIOJIHUIACH YCIIEIIHO, TO BHYTPU BETBU any
MOJKHO CUMTATh IK3EMILISIPOM Player. 3Has, UTO B 9TOW BETBU NPUBEJIEHUE any
K Player Bcerzia Oy/ieT YCIEITHbIM, KOMITUJISITOP MO3BOJISIET OTOPOCUTH CHHTAKCHUC
IIPUBE/ICHUS U IIPOCTO COCJIaThCs Ha isBlessed-CBOICTBO Kjacca Player.

YMHOe IpUBEIEHIE THITA — 9TO TIPUMEP TOTO, KaK MHTe/IeKT Kommusitopa Kotlin
I03BOJISIET UCTIOJIb30BaTh O0JIee TAKOHUYHBIN CHHTAKCHC.

B 27011 r71aBe MbI yBU/IE/H, KaK CO3/[aBaTh MO/IKIACCHI, 0618 1ato1ne OOIMMU YepTa-
Mmu. B ciepryioniieii riiaBe Bbl IO3HAKOMUTECH C IPYTHUMU TUIIAMU KJIACCOB, BKJTIOUAST
KJIACCHI JAHHBIX, TIEPEUNCIeHU U object (KJIacC ¢ OMHUM 9K3EMILISIPOM ), KOTIA
Oynere nobasisaTh ks urpbl B NyetHack.
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Ans nro6onbITHLIX: Any

[Ipu BBIBOZIE 3HAUEHUS TIEPEMEHHOU B KOHCOJIb, BBI3BIBAETCS (DYHKITUSI ¢ UMEHEM
toString, 4TOOBI OIIPEIE/INTD, KaK 3HAUYEHUE BBITJISIUT B KOHCOJIH. [[J1s1 HEKOTOPBIX
THTIOB 3TO ITPOCTO: HAITPUMeEP, 3HaYeHNe CTPOKHU BhIpakaeTcs yepes 3Ha4eHune String.
Ho ana npyrux THIIOB 9TO HE TaK OYE€BUIHO.

Any BKJIFOYaeT abCTpaKkTHbIE orpeiesieHust GyHKIMI Bpo/ie toString, KOTOPbIE O/
NIeP>KIUBAIOTCA TIeJIeBOU TIAT(POPMOT, T/Ie BBITIOTHIETCS TPOEKT.

SaFJIHHYB B I/ICXOZIHblf/'I KO/I Kj1acca Any, MOKHO YBUIETD CJIeIyIOlee:

/**

* KopeHb uepapxuum knaccos B Kotlin.

* Bce knaccel B Kotlin HacnepywT cynepknacc [Any].

*/

public open class Any {
public open operator fun equals(other: Any?): Boolean
public open fun hashCode(): Int
public open fun toString(): String

O6parute BHUMaHKe, 4TO (DYHKIUS toString OTCYTCTBYET B OOBSABICHUN KJacca.
Ho /i€ OHa TOorJia HaXO/JUTCA M 4TO BO3Bpallla€T, KOT'/[a BbI3bIBACTCA, HAIIpUMED, AJIA
9K3eMILIsIpa Player?

BcriomHuTe mI0C/IEIHIOD CTPOKY B printIsSourceOfBlesings, KOTOpasi BHIBOJIUT
pe3yJIbTaT B KOHCOJIb!

fun printIsSourceOfBlessings(any: Any) {
val isSourceOfBlessings = if (any is Player) {
any.isBlessed
} else {
(any as Room).name == "Fount of Blessings"

println("$any is a source of blessings: $isSourceOfBlessings")

Pesyuibrat BbI30Ba printIsSourceOfBlesings, B ciydae nepeaadn ei 6JarocaoBIeH-
HOT'O UTPOKA, BBITVIAAUT IPUMEPHO TAK:

Player@7lefa55d is a source of blessings: true
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Player@7lefa55d — 9TO pe3yJibTaT peajnu3aluy toString Mo yMOJIYAHUIO B KJIacce
Any. Kotlin ucriosibayer peanusanuio java.lang.0bject.toString u3 JVM, moromy
9TO JIJIsT KOMITHJISIIY BBl BIOpasu JVM. Bbl MoskeTe mepeonpeneiuthb toString
B BallleM KJiacce Player, 4TOObI BO3BpallaTh 4TO-TO GoJiee ya1o00YrTaeMoe.

Tum Any — 970 ouH u3 crioco6os as Kotlin ocrasaTbest m1aTdhopMoHe3aBUCHMBIM.
OH caryskuT abcTpakiMel, MpeACTaBIsoNeN TUITMYHbII CYTIePKIAce sl Kaxk [0
KOHKpeTHON TmaTdopmbl, Takoil kak JVM. To ects Korma meneBoii mirathopmoit
apisiercst JVM, mist toString B Any BeIOMpaeTcs peasisaliiis java.lang.Object.
toString, HO IIPY KOMIIUJISIIIMU B JavaScript ee peasiisaiiust OyIeT OTJIM4aThes. DTO
OTBJIEYEHHOE 00bICHEHNE 03HAYAET, YTO BaM He Haj0 3HaTh 0COOEHHOCTH Kask/[0i
CHCTEMBI, B KOTOPOH BbI Oy/IeTe 3a1myCcKaTh CBOW KO/l BMeCTo 9T0ro MoKHO IpoCTO
ITOJIOYKUTHCST HA TUTI Any.



O61beKTbl

B nocsieinux Tpex riaBax Bbl HAYYNIHCH TPUMEHSITH 00BEKTHO-OPUEHTHPOBAHHOE
[IPOTPAMMHUPOBAHUE JIJIsI TOCTPOEHMSI 3HAYUMBIX OTHOTIEHWIT MKy OObEKTaMHU.
Hecmotpst Ha pasHooOpasue BapuaHTOB MHUITHAIM3AIINHN, BCE KJIACCHI, C KOTOPBIMU
BBl PabOTAIH, 10 ITOTO MOMEHTA OOBSIBIISIIINCH KITIOYEBBIM CJIOBOM class. B aT0ii
rJIaBe Mbl TO3HAKOMUMCSI C 006561CHUSMU 006€KMO08,  TAKKE C IPYTUME THITAMH
KJIACCOB: BIOMCEHHBIMU KIACCAMU, KIACCAMU OAHHbIX, nepeyucienusimu. Kax Boi
YBUUTE Jajiee, KasKAblil U3 HUX UMeeT CBOU CMHTAKCHC OObSABICHUS U YHUKAJIb-
Hbl€ XapaKTePUCTUKHU.

K xom1ry ryraBbl Balr Tepoii CMOKeT TepeMeNniaTbCsd U3 KOMHATBI B KOMHATY H 110
mupy NyetHack 6raronaps Bamemy Bkiasy B urpy. Takske Mbl OpraHu3yeM Ipo-
rpaMMy U MOJATOTOBUM €€ K YJIYUIIEeHUsIM, KOTOpPbIe OY/IyT BHECEHDI B CIIEAYIOIINX
rIaBax.

KnroueBoe cnoeo object

B riase 13 BbI Hayun/IMCh KOHCTPYUPOBATH KJIacchl. KOHCTPYKTOp Kilacca BO3Bpa-
IaeT 9K3eMILISIP KJIacca, i MOKHO BBI3bIBATH KOHCTPYKTOP JIF0O0OE KOJMYECTBO Pas,
4TOOBI CO3aTh JI000€ KOJUYECTBO IK3EMILISIPOB.

Hanpumep, B NyetHack MozkeT GbITh J11060€ KOJIMYeCTBO UTPOKOB, IIOCKOJIbKY KOH-
CTPYKTOP Player MOKHO BBI3BaTh CTOJIBKO Pas, CKOJIbKO 3axoTute. [[ist Player 510
BIIOJIHE 11es1eco06pasHto, Tak kak Mup NyetHack mocrtarouno Bemk, 4T00bI BMECTUTD
HECKOJIbKUX UTPOKOB.

Ho IpeAcTaBbTe, UYTO Bbl PEIINJIN CO3/JaTh KJaacc Game, KOTOpblf/'I 6le€T CJIeJUTDb 3a
COCTOAHMEM HTPDbI. Hanmuune HeckombKux 9K3EMILISAPOB KJjacca Game B UI'PDe HEXKe-
JIaT€JIbHO, IIOTOMY 4TO Ka)KﬂbeI MOJKET XpaHUTDb CBOE COCTOAHUE, UYTO, CKOPEE BCETO,
IMpUBEAET K OTCYTCTBUIO CUHXPOHU3AIUN MEKIY HUMU.
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Eciin Bam HEOOXOMM OJIMH 9K3EMILISIP € HEIIPOTUBOPEYUBBIM COCTOSIHHEM, CYIIle-
CTBYIOIIHIT HA TPOTSKEHIU BCETO BpeMEHH PabOThI TIPOTPAMMbI, OObSIBUTE CUHZINOMN.
IK3EMILISIP TAKOTO KJiacca Oy/IeT co3/[aH aBTOMATHYECKH TIPU TEPBOM 0OpatieHnn
K HeMY. ITOT 9K3eMILISIP Oy/IeT CYIEeCTBOBATh Ha BCEM MPOTSKEHUH PabOThI TPO-
rpaMMbl, ¥ TIPH KayKIOM CJIeayiomieM obpaiieHnn OyIeT BO3BpalaThCst IepBOHA-
YaJIbHbIN 9K3eMILJISP.

Ectb Tpu criocoba nmpuMeHeHust KITI0YeBOT0 CJI0Ba object: IS CO3MAHNS 0065161€HUl
006eKmOo8 (CUHZIMOHO8), AHOHUMHBIX 00BEKMO8 U BCNOMOZAMENLHBIX 006eKmOo8. Mbr
0603HAYNM IPAHUIIBI TIPUMEHEHNsT KQJK/IOTO U3 HUX B CJIEIYIONINX pas/ieiax.

O61bsaBneHns 06beKToB

OO6bsiBieHNsT 00BEKTOB (CUHIJITOHBI) TIOJIE3HbI 175t OPTaHU3AIUN U YIIPABICHS CO-
CTOSTHIEM, 0COOEHHO KOT/Ia HAJIo TIOUIEPKUBATH KAKOE-TO COCTOSTHUE Ha TIPOTSKEHUT
paboThl porpamMMbl. [1Jist 9TOr0 Mbl OGBIBIUM OOBEKT Game.

OO0ObaBieHne Kiacca Game KaK CHHIJITOHA TaKKe MOCHYKAT HaM YIOOHBIM Me-
CTOM JIJIsI OTIPe/ie/IeHIs IIMKJIa UTPbl ¥ HO3BOJUT yOpaTh ero u3 (GyHKIUKA main
B Game.kt. Pazzesenue Koja Ha KJaacchl U 0ObABIeHUE 00BEKTOB elle 00JbliIe
crocoOCTBYeT Ballleil 11eJin, HallpaBJeHHOW Ha ToAepsKaHue Koia B OPraHu30-
BAHHOM COCTOSTHUMU.

O6bsiBuTe 00bEKT Game B Game.kt, CII0JIb3Yst 00bsIBIIEHIE OOBEKTOB.

Jinctmur 15.1. O6bsiBneHne obbekta Game (Game.kt)

fun main(args: Array<String>) {

}

private fun printPlayerStatus(player: Player) {
println("(Aura: ${player.auraColor()}) " +
"(Blessed: ${if (player.isBlessed) "YES" else "NO"})")
println("${player.name} ${player.formatHealthStatus()}")
¥

object Game {
}

Dyukiust main B Game.kt /10JKHA CITYKUTh UCKITIOUUTETHHO JIJIST 3a1TyCKA UTPOBOTO
nporiecca. Best urposast siornka Oyzer cocpeioToueHa BHYyTpU 00beKTa Game, CyIIe-
CTBYIOTIETO B €INHCTBEHHOM 9K3EMIITISAPE.
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Tak KaK 9K3eMILISIP CUHIJITOHA CO3/IAeTCSA aBTOMATUYECKH, HET HY Kbl 100aBJIATH
CBOI KOHCTPYKTOP C KOJIOM WHUIUATU3AIMN. BMeCTO 5TOr0 10CTaTOUHO OTPEIeuTh
6JIOK NMHUaJIN3alluu, BI)IHOJIHHIOH_[I/II;)I BCe HeO6XOZ[I/IMOC JI MHUIIaJIn3aliumn
Batero oonexTa. /[obaBuM OinH Takoi OJI0K B 00bEKT Game, KOTOPbIil BHIBEET ITPH-
BETCTBUE IIPU €I0 CO3/ITaHUN.

JinctmHr 15.2. [lo6aBneHune 6noka init B Game (Game.kt)

fun main(args: Array<String>) {

private fun printPlayerStatus(player: Player) {
println("(Aura: ${player.auraColor()}) " +
"(Blessed: ${if (player.isBlessed) "YES" else "NO"})")
println("${player.name} ${player.formatHealthStatus()}")

¥
object Game {
init {
println("Welcome, adventurer.™)
}
¥

3anycrure Game.kt. [IpuBeTCTBHE HE BBIBOAUTCS, IIOTOMY YTO Game He ObLI MHU-
MAIU3UPOBaH. A He MHUIMAJU3UPOBAH OH M3-3a TOTO, YTO Mbl K HEMY IOKa He
oOpaliaimnch.

YT0661 06paTUTHCS K 00BEKTY, HY’KHO COCJIATHCS HA OJHO U3 €r0 CBOMCTB MJIN
bynkimit. YToObI 3aITy CTUTH MHUIIMATU3AIIIO Game, 00BSBUM U BBI30BEM (DYHKIIUIO
¢ nMeHeM play. play Oy/eT cayKuThb goMoM /st inkira urpel NyetHack.

Jlo6aBbre play B Game 1 BbI30BUTE €€ 13 main. DyHKIMs 00bEKTa BbI3BIBAETCS C UC-
[I0JIb30BAHUEM UMEHN 0OBEKTA, B KOTOPOM OHA 0ObSIBJIEHA, 4 HE 9K3E€MILIAPA KJIacca,
KaK B caydae ¢ QYHKIUSIMA Kacca.

JinctuHr 15.3. Bbi3oB yHKUMM U3 06bsBNeHns obbekTa (Game.kt)
fun main(args: Array<String>) {

// CocTosHue urpoka
printPlayerStatus(player)

Game.play()
¥

private fun printPlayerStatus(player: Player) {
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println("(Aura: ${player.auraColor()}) " +
"(Blessed: ${if (player.isBlessed) "YES" else "NO"})")
println("${player.name} ${player.formatHealthStatus()}")

}

object Game {
init {
println("Welcome, adventurer.™)

fun play() {
while (true) {
// Wrposoi npouecc NyetHack

OO6bexT Game Oy/IeT HE TOJIBKO XPAHUTh COCTOSTHUE UTPHI, HO M BBITIOJHSATD IIUKJI
UTPBI, TPUHUMAIOITIHN 1 BBITOTHSIONINI KOMaH/IbI UTPOKA. Baril 1uKi urpsl mpumMeT
dhopmy 1ukia while, uto caenaer urpy NyetHack 6ostee nnrepaktusroii. On 6yaer
MMETh IIPOCTOE YCJIOBUE true, IOJIEPKUBAIOINIee PA0OTY IUKJIA, TIOKA PUIOKEHUE
He OyJIeT 3aKPBITO.

IToka uro play He genaer Hudero. CKopo oHa paso6ber urposoii nporecc NyetHack
Ha PayH/bl: B KaKJIOM payHe B KOHCOJb OYAYyT BHIBOAUTHCS COCTOSIHUE UTPOKA
U poyas nHMOPMAIKs 0 MUPE, ¥ 3aTeM OyAeT IPUHIUMATHCS BBOJI IIOJIb30BaTEIs C
MOMOIIIbI0 (DYHKIMU readLine.

[TocmoTpuTe HAa UTPOBYIO JIOTUKY main U TOAyMaliTe, T/le OHA OJIKHA PACTIONATaThCs
B Game. Hampumep, HeT cMbIc/ia co371aBaTh HOBBIN 9K3eMILISAP Player MM HOBYIO
KOMHATY currentRoom B Hadaje KaKOTO payHa, TOTOMY 3TH YaCTH UTPOBOH JIO-
MK TOJIKHBI HAXOAUTHCA B Game, a He B play. O0bsaBuTE player U currentRoom Kak
private-cBoiicTBa Game.

[Hanee, nepemectuTe BbI30OB castFireball B 0JI0K MHUIIMAIN3alUN Game, YTOODI
caenath Hadano kaxmoi maprun B NyetHack Becenee. Takske mepenecure 06bsB-
JieHue printPlayerStatus B Game. l[o6aBbTe MOIII/I(bI/IKaTOp private B 00bABIIEHNE
printPlayerStatus, a Take player 1 currentRoom, YTOOBI MHKAIICYJIUPOBATh UX
BHYTpHU Game.

JIuctuHr 15.4. ViHkancynsums cBoUCTB U (yHKUMIN BHYTPY 06bSIBIEHUS 06beKTa
(Game.kt)

fun main(args: Array<String>) {
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player.castFireball()
var—currentRoom:—Room—=—TownSquare()

println(currentRoom.description())
println(currentRoom.load())

// CocTosiHMe wurpoka
printPlayerStatus(player)

Game.play()

¥

object Game {
private val player = Player("Madrigal")
private var currentRoom: Room = TownSquare()

init {
println("Welcome, adventurer.™)
player.castFireball()

fun play() {
while (true) {
// Play NyetHack

private fun printPlayerStatus(player: Player) {
println("(Aura: ${player.auraColor()}) " +
"(Blessed: ${if (player.isBlessed) "YES" else "NO"})")
println("${player.name} ${player.formatHealthStatus()}")

[TepemecTuB Ko/ 13 GyHKIMU main B QYHKIINIO play, BbI COXPAHHUTE BCe HEOOXOANMOE
JI7IS HACTPOMKY UTPOBOTO ITUKJIA B Game.

UYro octazoch B main? BbIBo/ ontucaHus TeKyIel KOMHATBI, IPUBETCTBUS TIPU BXO/IE
B KOMHATY U COCTOSIHUS UTPOKa. Bce aTO MOIKHO BRIBOAUTHCS B HaYaje KaykI0TO
payH/ia UTPOBOTO MPOIIECCA, IOITOMY TIePEMECTUTE TU UHCTPYKITUHU B ITUKJI UTPHI.
OcraBbTe B main BbI30B Game.play.



286 asa 15. O6beKTbI

JNnctmHr 15.5. BoiBog coctosiHus B umkne urpbl (Game.kt)
fun main(args: Array<String>) {
intIn( d iption())
println(currentRoom:load())

//—€ocTonRnne urpoka
printPlayerStatus(player)

Game.play()

object Game {
private val player = Player("Madrigal")
private var currentRoom: Room = TownSquare()

init {
println("Welcome, adventurer.")
player.castFireball()

fun play() {
while (true) {
//Wrposoitnpouecc NyetHack
println(currentRoom.description())
println(currentRoom.load())

// CocTosiHMe urpoka
printPlayerStatus(player)

private fun printPlayerStatus(player: Player) {
println("(Aura: ${player.auraColor()}) " +
"(Blessed: ${if (player.isBlessed) "YES" else "NO"})")
println("${player.name} ${player.formatHealthStatus()}")

Ecom 3amycruts Game.kt ripsimo ceifuac, OHa Oy1eT IIOBTOPSATHCS GECKOHEYHO, TIOTOMY
YTO IUKJI HU4YeM He TipepbiBaeTcs. [Tocaeanuii mar, mo KpaitHeit Mepe ceiiuac, — aTo
MPHEM TI0JIb30BATEIBCKOTO BBO/IA M3 KOHCOJIU C MCITOJIb30BaHNEM (DYHKITUY readLine.
Bo3MoskHO, BbI TOMHUTE 3TY (DYHKIIMIO: B IJI1aBe 6 OHA OCTAHABJIUBAJIA BHITOJTHEHUE
U JKIaja MoJbh30BaTEMbCKOTO BBoa. OHA MPOMOIKUT BHITTOJIHEHNE, KaK TOJIBKO
MOJTYYUT CUMBOJT BO3BPATa KapeTKH.
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IIO6aBI)Te BbI30B readLine B IIUKJI WTpbI, YTOOBI IIPpUHATD I10JIb30BATEIbCKUI BBO/I.

JinctmHr 15.6. Mpuem nonb3oBaTensckoro Beoga (Game.kt)
object Game {

fun play() {
while (true) {
println(currentRoom.description())
println(currentRoom.load())

// CocToAHMe wurpoka
printPlayerStatus(player)

print("> Enter your command: ")
println("Last command: ${readLine()}")

[TompobyiiTe 3amyctuTh Game.kt 1 BBECTH CIIEYIONIYIO KOMAHILY:

Welcome, adventurer.

A glass of Fireball springs into existence. Delicious! (x2)

Room: Town Square

Danger level: 2

The villagers rally and cheer as you enter!

The bell tower announces your arrival. GWONG
(Aura: GREEN) (Blessed: YES)

Madrigal of Tampa is in excellent condition!

> Enter your command: fight

Last command: fight

Room: Town Square

Danger level: 2

The villagers rally and cheer as you enter!

The bell tower announces your arrival. GWONG
(Aura: GREEN) (Blessed: YES)

Madrigal of Tampa is in excellent condition!

> Enter your command:

Bor 3aMeTnm, 94TO BBEJEHHBIN TEKCT TOKe BbiBoAUTCS? Otinuno! Tenepb nrpa
MOZKET TOJTy4aTh BBOJI TIOJIb30BATEIA.
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AHOHMMHBIE 06DbEeKTbI

OO6baBieHne KIacCOB ¢ UCIIOJAb30BAHNEM KJIIOUEBOTO CJIOBA class MOJIE3HO TEM,
YTO IT03BOJISIET BBOJAUTH B KO/l HOBbIE MOHATHSI. OTpenesnB K1acc ¢ MMeHeM Room,
BbI cooOumin, uto B NyetHack cymiecTByroT KOMHATBI. A OTIPEEINB MOIKIACC
TownSquare, Bbl YKa3aJii, YTO €CTh 0c06ast Pa3HOBUAHOCTh KOMHAT — TOPOJACKIE
ILJIOIIA 1.

}{OHHOFH306LHBHGHH€HOBOH)HMCHOB&HHOFOKﬂﬂCC&BbHﬂHﬂHTHBHHHKITBOM.Hﬂ-
IIpUMEDP, B HEKOTOPDIX CJAYyYadX HYKEH IK3EMILIAP KJlaCCa, HEMHOT'O OT/IMYAOIIErocA
OT yiKe CyHIEeCTBYIOIIEro, U 3TOT IK3EMILIAD 6y/1eT MCIIOJIB30BaH JIMIIb OAHAXKIDBI.
bonee TOro, OH 6yZIeT HACTOJIbKO BPEMEHHBIM, UTO €MY Ja’Ke UMA He HYKHO.

Ente onmya BapuanT MCITOIB30BAaHMS KJIIOYEBOTO CJIOBA object: aHOHUMHbBIE 0OBEKTHI.
PaccmoTpum caemytomntuii mpumMep:

val abandonedTownSquare = object : TownSquare() {
override fun load() = "You anticipate applause, but no one is here..."

ITOT aHOHUMHBIN 0OBEKT — MOJIK/IACC TownSquare, Tjie HUKTO BaC He IPUBETCTBYET.
B rtesie 9T0r0 06BSABIEHNUS MOKHO TTE€PEOIPEAESUTh CBOCTBA 1 (DYHKIUU, 00b-
sBJIEHHbIE B TownSquare, a TakKe J100aBUTh HOBbIE CBOMCTBA ¥ (DYHKI[UHU, YTOObI
OTIpe/IeTUTD JaHHbIE U TIOBeJIeHe aHOHUMHOTO KJIacca.

ITOT KJ1acc cobII0IaeT MpaBJia KII0YEBOTO CJI0BA object, B TOM CMBICJIE, 4TO OTHO-
BPEMEHHO MOJKET CYIIECTBOBATH TOJILKO OJIFH 9K3EMILTISIP, HO €r0 00J1aCTh BUANMOCTH
ropas/io y;ke 00J1acTi BUAMMOCTH UMEHOBAHHOTO cuHriToHA. C1aboit CTOPOHOI
AHOHMMHOTO KJlacca SIBJISIETCST €r0 3aBUCMOCTD OT MecTa 00bsiBIeHus1. Ecan ano-
HUMHBIN KJ1acc 00bsIBJIEH Ha ypoBHE (haiiia, OH HHUIMATM3UPYETCs] HeMe[TIEHHO,
€CJI BHYTPH JIPYTOTO KJIacca — OJIHOBPEMEHHO C 3TUM KJIACCOM.

BcnoMoraTtesibHble 06beKTbl

Ecan BbI XOTHTE CBA3aTh MHUIIMAIU3AINIO 00BEKTA ¢ HK3EMILISPOM KJIacca, 9TO
MOKHO OPraHM30BaTh, ONPEIEUB BCIIOMOTraTe/IbHbIIH 00beKT. BeroMorarenbHblit
00BEKT 0OBABIIAETCS BHYTPH KJIacca ¢ TIOMOIIbI0 MoardrKaTopa companion. Y Kacca
He MOKeT ObITbh OOJIbIIIEe OHOTO BCIIOMOTAaTeJIbHOIO 0ObEKTA.
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VHuipraimsanmst BCIIOMOTaTebHOr0 00hEKTa BBIOIHSIETCST B JIBYX CIIy4asix: Mpu
VHUINATIN3AINT BMEIAIONIET0 KJIacca, YTO JeIaeT ero XOPOIIUM MECTOM JIJIs1 XpaHe-
HUA JaHHBIX B € IMHCTBEHHOM 9K3EMILJIAPE, UMEIOIINX KOHTEKCTHYIO CBA3b C O6"I)$IB-
JIEHHEM KJIACCa, U TIPH ITPSIMOM 00OPAIleHIH K OJTHOMY 3 €T0 CBOICTB Miiit (OyHKITHIL.

Tax Kak (haKTHYIECKHU BCITIOMOTATEJbHbIIT 00BEKT — 9TO 00bsIBIIEHIE 00BEKTA, BAM He
HPUIETCST CO3/IaBaTh HK3EMILISIP KJIacca, YT0ObI UCIIOJIb30BATh JII0ObIE OObSIBJIEHHbIE
B HeM (hYHKITUHU WJTH CBOMCTBA. /[aBaliTe MOCMOTPUM Ha CJIEAYIOMIUHI TPUMEP BCTIO-
MOTaTeTbHOTO 0OhEKTA BHYTPH KJTacca ¢ UMeHeM PremadeWorldMap:

class PremadeWorldMap {

companion object {
private const val MAPS_FILEPATH = "nyethack.maps"

fun load() = File(MAPS_FILEPATH).readBytes()

V PremadeWorldMap eCTh BCITOMOTATeIbHBIN 0OBEKT € eIMHCTBeHHON (ynximeii load.
Ecii norpebyercs BbizBaTh load elle rae-HuOy /b B KOJIE, Bbl CMOKETE C/IeIaTh 9TO
6e3 co3JaHus 9K3EeMILIAPa PremadeWorldMap, Kak ITOKA3aHO HIKE:

PremadeWorldMap.load()

Conepxumoe daiina OyzeT 3arpysKeHo BCIIOMOTaTeIbHbIM 0OBEKTOM TOJIBKO OINH
pas, BO BpeMs MHUTIMAJIN3AIUHY 2K3eMILIIIPa PremadelWorldMap 1y TIPU TIEPBOM BbI-
30Be (hyHKIMN load. 1 HEBa)KHO, CKOJIBKO 9K3EMILISIPOB PremadeWorldMap OyeT
CO3JIaHO, TIOTOMY YTO BCIIOMOTATE/IbHBII 00BEKT BCET/Ia CYIECTBYET B €INHCTBEHHOM
IK3EMILTISPE.

[TonnmaHue 1ieJsiell U 3a/1a4 CUHTJITOHOB, aHOHMMHBIX U BCIIOMOTATENbHBIX 00b-
€KTOB — 3TO KJI0U K UX 3(pHeKTUBHOMY UCIIOJNb30BAHNO. A UX 3(PPeKTUBHOE
UCIIOJIb30BAHKE MO3BOJIUT BaM HaIKMCATh XOPOIIO OPraHU30BaHHBIN 1 MacIITabu-
pPyeMblil KO/I.

BnoxeHHble Knacchbl

He Bce kiacchl, onpejie/ieHHble BHYTPHU APYTHX KJIACCOB, O0BSBIISIOTCS O€3 UMEHH.
BbI Takke MOXKeTe MCIOIb30BATh KJIIOYEBOE CIIOBO class JJist OObSIBIEHSI HMEHO-
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BAHHOTO KJIACCA, BIIOKEHHOTO B IPYTOil Ki1acc. B aToMm pasjiesie Bb 00bsIBUTE HOBBIIT
KJIacc GameInput, BJOKEHHBIN B OOBEKT Game.

Teneps, onpesiesIMB UTPOBOM IUKJI, MOKHO 3aHATHCS aHAJIN30M KOMaH/l, KOTOPbIe
BOAUT moJib3oBaresb. NyetHack — aTo TekcToBast urpa, yrpasisieMast KOMaHIaM i
MOJTH30BATE A, KOTOPBIe ynTaeT (hyHKIUA readLine. AHasnsnpys KOMaHIy, BBe-
JIEHHYIO TI0JIb30BaTesIeM, Ba)KHO, BO-TIEPBBIX, ITPOBEPUTDH JAOMYCTUMOCTD KOMAaH/IbI
U, BO-BTOPBIX, IPaBUIIbHO 00paboTaTh KOMaH/LY, COCTOSIILYIO U3 HECKOJIBKIX YacTeii,
HANPUMED <M/ Ha BOCTOK». CJI0BO «uin» (move) B IAHHOM CJIy4Yae 0JKHO TPend-
Pa30BBIBATHCS B BBI30B (DYHKIIUN move, a CJIOBA «HA BOCTOK» — MIEPe/IaBaThCS B BHI3OB
move B BUJIe apTYMEHTa, ONIPEIEISONIer0 HAlTpaBIeHNe IBUKEHUS.

Pacemorpum 911 ABa TpeboBaHus, HayaB ¢ aHAAU3a KOMAH/, COCTOSIIIUX U3 He-
CKOJIbKMX vacTeil. JIOTUKY OT/ie/leHrs KOMaH/Ibl OT €€ apryMEHTOB MbI TIOMECTUM
B KJ1acC GameInput.

CospaiiTe BHyTpH Game private-KJIacc ISl peai3alii 9ToH aOCTPaKIINK.

JinctmHr 15.7. O6bsiBneHne BnoxeHHoro knacca (Game.kt)
object Game {

private class GameInput(arg: String?) {
private val input = arg ?: ""
val command = input.split(" ")[0]
val argument = input.split(" ").getOrElse(1, { "" })

[Touemy GameInput 0ObsIBIIEH IPUBATHBIM 1 BJIOKEH B Game? /€10 B TOM, 4TO KJIacc
GameInput HEIIOCPEACTBEHHO CBI3aH TOJIBKO ¢ 0OBEKTOM Game M HE JOJIKEH ObITH
IOCTYITHBIM OTKYAa-TO eiite. OObsABUB BIOKEHHBIN KJIacc GameInput IIPUBATHBIM, BbI
Kak OBl TOBOPUTE, UTO GameInput MOKET MCITOIb30BATHCS TOJIHKO BHYTPH Game 1 He
JIOJKEH 3aTPOMOJKIATh ero obimeaocTynHbiii APT.

Bbl 06bs1BUIIN [1Ba CBOWCTBA B KJIacce GameInput: EPBOE /I KOMAH/IbI,  BTOPOE /ISt
aprymenTa. /[J1s1 9TOro Bbl BbI3bIBaeTe split, KOTopasi pa3buBaeT BXOIHYIO CTPOKY 110
cHMBOJTY Tpobesia, a 3aTeM getOrElse, YTOOBI TIOTYYUTH BTOPOI DJIEMEHT M3 CITHUCKA,
co3/1aHHoTO split. Ecsin ajieMeHT ¢ ykazaHHBIM NHIEKCOM He CYIIECTBYET, getOrElse
BEPHET MYCTYIO CTPOKY.

TeHepb I10ABNJIACh BOSMOKHOCTb p3_36I/IBaTb KOMaH/IbI Ha 4aCTH. Ocranochb 1po-
BEPUTH AOITYCTUMOCTDb BBeZ[eHHOf/)I KOMaH/IbI.
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J1J151 5TOT0 BOCIIOJIb3YEMCSI BhIPasKEHHEM when 1 OIIPeAes MM OeJIblil CIIMCOK KOMAHI,
JOIYCTUMBIX JIJIs1 Game. JIF0OOI KaueCTBEHHBIN OeJIbIil CIIMCOK HAYMHAETCS C pea-
Jusar 00paboTKK HeoMycTUMOro BBozia. Jlobasbre hyHKIMIO commandNotFound
B GameInput, KOTOpast Oy/IeT BO3BpaIllaTh CTPOKY JJIsl BBIBOJIA B KOHCOJIb B TOM CJIydae,
€CJTN BBeJleHHAsd KOMaHIa HeZOMyCTUMA.

Jinctuur 15.8. O6bsBneHne dyHKUMM BO BNOXEHHOM knacce (Game.kt)
object Game {

private class GameInput(arg: String?) {
private val input = arg ?: ""
val command = input.split(" ")[0]
val argument = input.split(" ").getOrElse(1, { "" })

private fun commandNotFound() = "I'm not quite sure what you're trying
to do!"

Ilasee no6asbre elte oaHy (HYHKIMIO B GameInput ¢ MMeHeM processCommand.
processCommand JIOJ;KHA BO3BPAIIATh PE3YJIBTaT BEIPAKEHUS when, KOTOPBIH 3aBUCUT
OT BBEJIEHHOI T0JIb30BaTeIeM KoMaH/[bl. Bo n3beskaHue pasHoYTeHWIT He 3a0y/16Te
npeobpa3oBaTh Bee OYKBBI B KOMaH/Ie B HUMKHUI PETUCTP BbI30BOM toLowerCase.

JinctmHr 15.9. O6bsasnenne dyHkumm processCommand (Game.kt)
object Game {

private class GameInput(arg: String?) {
private val input = arg ?: ""
val command = input.split(" ")[0]
val argument = input.split(" ").getOrElse(1, { "" })

fun processCommand() = when (command.toLowerCase()) {
else -> commandNotFound()

}

private fun commandNotFound() = "I'm not quite sure what you're trying to
do!™

Hacraso Bpems 3azeiicTBoBaTh GameInput. 3aMeHUTE BBHI30OB readLine B Game.play
Ha oOpalieHue K KJaccy GameInput.
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JNinctmur 15.10. Vcnonb3oBaHne Gamelnput (Game.kt)
object Game {

fun play() {
while (true) {
println(currentRoom.description())
println(currentRoom.load())

// CocToAHWe wurpoka
printPlayerStatus(player)

print("> Enter your command: ")

println(GameInput(readLine()).processCommand())

3aHyCTI/ITe Game.kt. Teriepb B OTBET Ha 1100011 BBOJI 6yL[eT BBI3BIBATHCI commandNot -
Found:

Welcome, adventurer.

A glass of Fireball springs into existence. Delicious! (x2)

Room: Town Square

Danger level: 2

The villagers rally and cheer as you enter!

The bell tower announces your arrival. GWONG
(Aura: GREEN) (Blessed: YES)

Madrigal of Tampa is in excellent condition!

> Enter your command: fight

I'm not quite sure what you're trying to do!

Room: Town Square

Danger level: 2

The villagers rally and cheer as you enter!

The bell tower announces your arrival. GWONG
(Aura: GREEN) (Blessed: YES)

Madrigal of Tampa is in excellent condition!

> Enter your command:

ITO MIPOTPECC: MbI OTPAHUYIITA KPYT JOTTYCTUMBIX KOMaH/T HeOONbIINM (1oxa 1y-
CTBIM) 6esbIM crckoM. Jlajiee B 9TO Ii1aBe Bbl 0OaBUTE KOMaH/ly move, U TOT/a
GameInput CTaHET HEMHOTO ITOJIE3HEE.
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Ho nipeskiie 4eM BbI cMoskeTe niepeMeraThest 1o mupy NyetHack, Bamemy repoto
HY’KEH MU, B KOTOPOM €CTb €IIle YTO-TO, KPOME FOPOCKOI IIJIOMIA/IH.

Knaccbl gaHHbIX

[TepBbiii 11ar Ha Iy T TTOCTPOEHUA MUPA JIJIF BAIIIETO Fepost — 3TO CO3/JaHe CUCTEMBI
KOOPAMHAT /it TlepeMetiieHust. CrucreMa KoopAnHaT Oy/IeT CI0Ib30BaTh OCHOBHbBIE
HaIpaBJIeHUS JBUKEHHUS, a TAKIKe KJIacc ¢ MMeHeM Coordinate /1 Ipe/ICTaBJICHUSA
M3MEHEHUS HAIIPABJICHUS.

Coordinate — TIPOCTOI TUIT U TIOTEHIINATBHBIN KaHAWIAT IS OObSIBIEHUS B POJIN
Kaacca dannoix. Kak MOXKHO TIOHATDH M3 Ha3BaHUs, KJIACCHI JaHHBIX CIIPOEKTUPOBA-
HBI CIIEIMAJIBHO IS XPAHEHUST IJAaHHBIX 1 TIPeJJIaraioT MIMPOKUE BO3MOKHOCTH JIJIsT
paboThI € TaHHBIME, KaK BbI BCKOPE YBUJIUTE.

Cospaiite HOBBIN (haiin Navigation.kt u m06aBbTe B HEro Coordinate Kak Kjacc
JTAHHBIX, UCIIOJIb3YsT KJII0OUYEBOE CJIOBO data. Y Coordinate MOJIKHBI OBITH TPH
CBOIICTBA:

O x, Int val, onpefiesisieTcsl B IJIaBHOM KOHCTPYKTOPE M IPECTaB/IsIeT KOOPANHA-
Ty X;

©) y, Int val, onpejessercs B IJ/laBHOM KOHCTPYKTOPE U IIPeJICTaB/IsIeET KOOPAUHA-
Y Y;

Q isInBounds, Boolean val, IIpU3HaK, 4T0 00€ KOOPAMHATHI ABJISAIOTCS TOJIOKU-
TEeJbHBIMA.

JNinctmHr 15.11. O6bsBneHne knacca gaHHbix (Navigation.kt)

data class Coordinate(val x: Int, val y: Int) {
val isInBounds = x >= @ && y >= 0

Y KoopAMHAT HUKOT/A HE J0JKHO ObITh 3HaYeHUs1 MeHblIie 0, oaToMy BbI 100aB-
JISieTe CBOMCTBO KJIACCy, KOTOPOE CJEAUT 32 TeM, YTOOBI UX 3HAUEHMS He BbIXOANUJIH
3a oIy cTUMbIe TpaHuIibl. [103sxe MbI Oy1eM POBEPSITH CBONCTBO isInBounds Tepe/l
0OHOBJIEHUEM currentRoom, YTOOBI YOEINUTHCS, YTO Coordinate Tpe/CTABIISIET J10-
MyCTUMOE HallpaBJieHue st iepeMenienust. Hanpumep, eciim urpok, Haxo/sch y
BEPXHETO KPasi KapThI, MTOMBITAETCS TIEPEMECTUTHCS BBEPX, TO MTPOBEPKA isInBounds
JIOJDKHA 9TO TIPEIOTBPATUTb.
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Y106bl OTCIEKUBATH ITOJOKEHNE UTPOKA Ha KapTe MUpPa, 100aBbTe CBOMCTBO ¢ NMe-
HeM currentPosition B KJjiacc Player.

JNinctmHr 15.12. OtcnexuBaHve no3vumn urpoka (Player.kt)

class Player(_name: String,
var healthPoints: Int = 100,
val isBlessed: Boolean,
private val isImmortal: Boolean) {
var name = _name

get() = "${field.capitalize()} of $hometown"
private set(value) {

field = value.trim()

val hometown by lazy { selectHometown() }
var currentPosition = Coordinate(0, ©0)

B rimase 14 Bo1 y3nasm, uto Bee kiraccesl B Kotlin sBisiioTest moToMKaMu 0IHOTO KJtac-
ca — Any. OObgB/ICHHDIE B Any (DYHKIIMK MOYKHO BBI3BATD IS JIIOOOT0 HK3EMILISIPA.
K Hum oTHOCATCS toString, equals U hashCode, KOTOpPbIE YBEJUYUBAIOT CKOPOCTD
MOJTy4YeHUsT 3HAUEHU 110 KJII0UY MPU UCTIOJb30BAHUN aCCOIMATUBHOTO MAacCUBA.

Any 0G€CTIEYBAET PEATN3AIINIO TT0 YMOJTIAHUIO 9THX (DYHKIINIT, HO KaK BbI 7K€ MOTJIH
3aMeTHUTb, OHU He Bcer/a ya00Hbl. Kitacehl JaHHBIX MPeAIaraloT CBOM Pean3aiun
9TuX GYHKIUH, KOTOPbIe MOTYT JIy4llle COOTBETCTBOBATH MOTPEOHOCTSIM BAIIIETO
mpoekTa. B aToM pasziesie Mbl TOTOBOPUM O JIBYX 13 HUX, & TAK)KE O HEKOTOPBIX JIPY-
I'MX [IPEUMYHIECTBAX UCII0JIb30BAHU KIACCOB JIAHHBIX JIJIS IIPE/ICTABJICHUS JJAHHbBIX
B BalleM KoJie.

toString

Peanusanusa toString 1Mo yMOTYaHUIO BO3BpAIaeT JJIA KJIACCA MAJOIOHATHYIO
crpoky. BosbMmem jist ipumepa Kiace Coordinate. Eciit 06bsiBUTH Coordinate Kak
OOBIYHBIN KJIACC, TO BBI30B toString /iJisi Coordinate BepHET YTO-TO BPO/I€:

Coordinate@3527c201

Bo1 BuamTE CCHIKY HA MECTOTIOOKEHIE 9K3eMILIAPa Coordinate B mamMsATH. Bo3nn-
KaeT 3aKOHHbII BOITPOC: 3a4eM HaM HH(OPMAITUS ¢ TOAPOOHOCTSME PACTIONOKEHS
Coordinate B mamsiTu? B GOJIBIIMHCTBE CIy4aeB BaM 3TO Oe3pas3imyHo.
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B cBoeM KJtacce BbI MOJKETE TIEPEOTIPENETUTD toString , Kak J0OYIO IPYTyio OT-
KpbiTyio hyHKImo. Ho Kiaacchl JaHHBIX N30aBJISIOT OT 3TON pabOTHI, Tpe/iarast
CBOIO PeaTN3aItnio Mo yMoadanuio. /[y Coordinate aTa peanusaius BepHET CTPOKY:

Coordinate(x=1, y=0)

Tak Kak x U y — 9TO CBOICTBa, 0ObSIBJIEHHBIE B ITABHOM KOHCTPYKTOPE Coordinate,
OHM UCTIOJIB3YIOTCS [IJISI TIPEJICTaBIeHUs Coordinate B TeKCTOBOM (hopme. (isInBounds
cro/la He BXOJUT, IOTOMY YTO OHO He OBLJIO 00BSIBJICHO B TJIABHOM KOHCTPYKTOPE
Coordinate.) Peasmsanus toString B Kjaccax JaHHBIX GoJiee TIOJIE3HA, YEM peaJiii-
3aIUs TI0 YMOJTIAHUIO B Any.

equals

Caenyiommast hyHKIHs, peaJn3oBaHHast B KJaccax JaHHbIX, — 9TO equals. Eciu Ob1
Coordinate ObLT OOBIYHBIM KJTACCOM, KaKOIl Pe3yJIbTaT BEPHYJIO ObI 3TO BhIPasKeHUE?

Coordinate(1l, @) == Coordinate(1, 9)
MozkeT moKasaThCs HEOKUIAHHBIM, HO OHO BepHeT false. [louemy?

ITo ymosryannio 06HEKThI CPABHUBAIOTCS 110 CCHIIKAM, TAK KaK 9TO Peasn3aIius mo
yMOYaHUIO (PYHKITNU equals B Any. Tak Kak 9TH KOOPAMHATHI — HE3aBUCUMBIE 9K-
3EMILISIPBI, TO Y HUX OY/yT pa3Hble CChLIKKM M OHU HE PABHBIL.

Bo3MoskHO, BbI 3aXOTHTE CYUTATD, UTO /[BA UTPOKA C OJJHUM U TEM sKe UMEHEM — 3TO
O/IUH M TOT Ke UTPOK. PeanusyiiTe IpOBEPKY PAaBEHCTBA, I€PEOIPE/IE/UB equals
B CBOEM KJiacce, U CpaBHUBAliTe CBOICTBA, a He CCBIIKM HA MaMATh. BbI yike BU-
JleJTH, KaK KJIACChl BPOJIe String MCITOMB3YIOT ATOT TMOAXOJ I/ CPaBHEHUS IO 3HA-
YEeHUIO.

U cHOBa KJTacChl IAHHBIX C/IEJIAIOT 3a BaC 9Ty paboTy, HCIIOJIb30BAB CBOIO PeaIn3alliio
equals, KOTOpasi CpaBHUBAET CBOICTBA, OOBSIBICHHbBIE B IJIABHOM KOHCTPYKTOPE.
Ecnm 06baBUTH Coordinate KaK KJacC JaHHBIX, BbIpaskeHue Coordinate(1l, 0) ==
Coordinate(1, ©) 6yﬂeT BO3BpalllaTh true, TaK KaK 3HAYEHUSI CBOMCTB X U y JIBYX
9K3EMILIAPOB PABHDI.

copy

Kpowme 6oJiee yioOHbIX peasnsariuii GyHKIHIT 13 Any, KITaCChl IaHHBIX TAK/KE UMEIOT
(YHKIHIO, KOTOPast MO3BOJISIET JIETKO CO3/IaTh KOO 0OBEKTa.
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Haripumep, BbI XOTUTE CO3/1aTh 9K3eMILISAP Player, KOTOPbII o6J1a1aeT TAaKUMHU 5Ke
CBOICTBAMHU, 32 UCKJIIOYeHUEeM isImmortal. Ecsm Obl Player OBLJI KJIACCOM JIAHHBIX,
TOTZa CKOIIMPOBATh IK3EMILIAP Player MOKHO OBLIO ObL IIPOCTBHIM BBI3OBOM copy
C apryMeHTaMU JIJIsI BCeX CBOMCTB, KOTOPbIE Bbl XOTUTE U3MEHUTb.

val mortalPlayer = player.copy(isImmortal = false)

Kiacenl 1anHbIX n30aBSIT BaC OT HEOOXOIMMOCTH PEaT30BaTh (DYHKIIHIO copy CaMO-
CTOSITEJIBHO.

DecTpykTypusaums o6baB/ieHUn

Efite o710 TIpenMyIiecTBO KIaCCOB AAHHBIX — MOJIEPIKKA ABTOMATIHYECKON IECTPYK-
Typu3alum JaHHbIX.

Panee BbI ysxe Buieu npuMep J€CTPYKTYPU3AIIUK JIAaHHbBIX, BO3BPAIaeMbIX (hyHK-
el split. [Tox BHEIIHEH 060JI0YKON IeCTPYKTYPU3AIUsT OTIpaeTcs Ha (hyHKIMN
¢ UMeHaMU componentl, component2 U T. 7. Kaskmag GpyHKITMA npeaHasHaueHa 11T
M3BJIEYEHNS 9YaCTH TAaHHBIX, KOTOPYIO BbI XOTUTE BepHyTh. Kiracchl JaHHBIX aBTOMA-
THUUYECKHU I00ABJISTIOT 9TU (DYHKITHH JIJIsT KAKIIOTO CBOMCTBA, 00BSIBJIEHHOTO B TJIABHOM
KOHCTPYKTODE.

B gecTpykTypHsanum HeT HU4ero BoJIeGHOro: KIace AaHHbIX POCTO BBIIOJIHSIET
aTy paboTy caM, 4TOOBI C/Ie/IaTh KJIACC «IeCTPYKTYPUPOBAHHBIMY>. MOKHO C/Ie/1aTh
JI0001 KJ1ace eCTPYKTYPUPOBAHHBIM, 100aBUB (DYHKIIHIO-0IIEPATOp component, Kak
B IIpUMepe:

class PlayerScore(val experience: Int, val level:Int ){
operator fun componentl() = experience
operator fun component2() = level

}

val (experience, level) = PlayerScore(1250, 5)

OG6bsiBUB Coordinate KaK KJIACC JAHHBIX, BBI CMOJKETE BEPHYTH CBOICTBA, 00bsIBJICH-
HbIE B TJTaBHOM KOHCTPYKTOpPE Coordinate:

val (x, y) = Coordinate(1, ©)

B atom npumepe x umeer 3uadenue 1, Tak Kak componentl BO3BpaIllaeT 3HAUECHUE
IIEPBOTO CBOMCTBA, OODBSBJIECHHOTO B TJIABHOM KOHCTPYKTOpPE Coordinate. y mMeeT
snadenue 0, TOTOMY YTO component2 BO3BpAIlaeT BTOPOE CBOMCTBO, OOBSIBIIEHHOE
B TJIABHOM KOHCTPYKTOpE Coordinate.
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AT 0cO6EHHOCTH 100ABIISIIOT BECA UCTTOJIb30BAHMIO KJIACCOB IAHHBIX JIJIsI BBIPAsKe-
HUS TIPOCTBIX 00BEKTOB, COEPsKAIIMX HH(MOPMAIIHIO, TAKKX Kak Coordinate. Kiacchl,
KOTOPBIE YaCTO CPABHUBAIOTCS WJIN KOTIMPYIOTCS U COZIEP>KaHNe KOTOPBIX BBIBOAUTCS
Ha 9KpaH, 0COOEHHO TIOIXO/IAT /LISt CO3/IaHUsT KJIACCOB JaHHBIX.

Tem re MeHee /17151 KTacCoB JIAHHBIX CYTIECTBYET P4/l orpanndennil. Kiacceo! mannubIx:

O 0JKHBI UMETh XOTsI ObI OIMH TTapaMeTpP B IJIIaBHOM KOHCTPYKTOPE;
Q TpebytoT, 4TO6BI TTApaMeTPBI IJIABHOTO KOHCTPYKTOPa 00BSIBJISIIINCE KaK var WK val;

O He MOTYT IMeTh MOJIM(DUKATOPHI abstract, open, sealed, inner.

Ecau Bamemy kiaccy He Tpe6y10Tc51 (byukmmu toString, copy, equals nau harsCode,
Tora ero oObsIBJIEHNE KaK KJacca JaHHBIX He JAaCT HUKAaKUX rnpenmyiiects. Ecim
BaM HY’KHa CBOS pean3alius equals, UCIIOIb3YIONIAs TOJIBKO OIIpe/ieJIeHHbIE CBOM-
CTBa JIJIsI CPAaBHEHUS, @ HE BCe, KJIACCHI IaHHBIX BaM He MMOJI0UIYT, TOTOMY YTO OHU
BKJIIOYAIOT BCE CBOMCTBA B aBTOMATUYECKH CTEHEPUPOBAHHYIO (DYHKIIUIO equals.

Bbl y3HaeTe 0 nepeornpezesnennn equals 1 Apyrux (pyHKIMA B CBOUX TUIIAX MO3Ke
B 9TOi1 JKe Ty1aBe B pasjese «[leperpyska onepatopos», a 0 ObICTPOM METO/IE, [IPE/I0-
crasssiembiM Intelli], st nepeonpenenetus equals — B pasjesie «/1ist IOOOTBITHBIX:
aﬂre6paI/II{eCKI/Ie TUIIBI JaHHDBIX».

NMepeuncneHun

Ilepeuucnenus, nia enum, — 9TO CIEIHMATBHbBII THIT KJIacca, NOJIe3HbI 1151 00bsAB-
JIEHUSI KOJUICKIIUK KOHCTAHT, U3BECTHBIX KAK NePeulcsIeMble TUNbL.

B NyetHack Boi Oyziete ucmosib30BaTh epedncaenue st PeICTaBIeHUsT MHOKe-
CTBAa U3 YeThIPEX TOCTYITHBIX /I IBUKEHUS UTPOKA HAIIPABJIEHU, TO €CTh YeThIPeX
cTOpOH cBeta. 1711 9TOr0 J06aBUM IepevrcaeHre ¢ UMeHeM Direction B Navigator.kt.

Jinctuur 15.13. O6basneHmne nepeuncnenuns (Navigator.kt)

enum class Direction {
NORTH,
EAST,
SOUTH,
WEST

}

data class Coordinate(val x: Int, val y: Int) {
val isInBounds = x >= 0 & y >= 0
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Ilepeuncienus Gosiee onucaTe bHbL, YeM APYyTHe THIbI KOHCTAHT, HAPUMep CTPOKM.
Ccbliaiitech Ha TIepeducisieMble TUITbI, UCIIOJIb3YsT UMST KJTacca MePeUNCACHIS, TOUKY
U UMSI TUIIA, HATIPUMED BOT TaK:

Direction.EAST

[TepeunciieHust MOTYT BbIpakaTh OOJIbINE, 4EM TIPOCTO MMEHOBAHHbBIE KOHCTAHTHI.
YT0o06bI UCIIOIB30BATh Direction VISt TIPeACTABIECHUS HAIPABIEHUS [BUKEHUS
B NyetHack, onpemenure st Kaskoro Triia B Direction COOTBETCTBYIOIIEE U3-
MeHeHne Coordinate, KOT/Ia UTPOK caesaeT IIar.

JlBukenvie B MUpe JIOJHKHO U3MEHSITh KOOPIUHATHI X U y UTPOKA B COOTBETCTBUU
C HalpaBJjieHreM JiBuKeHus. Hanpumep, ecjim UTPOK JiesiaeT miar Ha BOCTOK, KO-
OpIMHATA X MOJLKHA yBeaununThesd Ha 1, a y — Ha 0. Ecau urpok mesaet mrar Ha 0T,
KOOp/IMHATA x JIOJKHA yBemuuThes Ha 0, ay — Ha 1.

Jlo6aBbre B TiepevrcieHne Direction riIaBHBIN KOHCTPYKTOP, OOBSIBIISIIONINI CBOI-
CTBO coordinate. Tak Kak BbI J0OABUIIN TAPAMETP B KOHCTPYKTOP MEPEUUCIIEHST, BAM
IIPUIETCST BBI3BATD €70 B OOBSBICHUN KaXK/[OTO TIEPEYNCIEHHOTO THTIA B Direction
1 IIepeslaTh COOTBETCTBYIOIee 3HaUeHe Coordinate.

JNinctmur 15.14. O6bsBneHne kKoHcTpykTopa enum (Navigator.kt)

enum class Direction(private val coordinate: Coordinate) {
NORTH(Coordinate(0, -1)),
EAST(Coordinate(1, 0)),
SOUTH(Coordinate(@, 1)),
WEST(Coordinate(-1, 0))

data class Coordinate(val x: Int, val y: Int) {
val isInBounds = x >= 0 & y >= 0

[Tepeunciiennst, Kak U IPYTHe KJIACCHI, MOTYT CO/IEPKATD 00bsiBIEHNsT (DYHKITHIL.

Jlobasbre (hyHKITIIO ¢ iMeHeM updateCoordinate B Direction, KoTopast OyaeT name-
HATb [OJIOKEHUE NTPOKA B 3aBUCUMOCTH OT €T0 HallpaBJIeHUsI ABIKeHus (oOpaTure
BHHUMaHMe: BaM HY>KHO I00aBUTb TOUKY C 3aIISITOM, OTAEJSIONTY IO 00bSIBIEHUS TUTIOB
HIePEUNCIeHust OT 00bsIBIEHUsT (DYHKITHH).

JNinctmHr 15.15. O6bsBneHne dyHkumn B nepeuncredmmn (Navigator.kt)

enum class Direction(private val coordinate: Coordinate) {
NORTH(Coordinate(@, -1)),
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EAST(Coordinate(1, 9)),
SOUTH(Coordinate(0, 1)),
WEST(Coordinate(-1, 0));

fun updateCoordinate(playerCoordinate: Coordinate) =
Coordinate(playerCoordinate.x + coordinate.x,
playerCoordinate.y + coordinate.y)

data class Coordinate(val x: Int, val y: Int) {
val isInBounds = x >= 0 & y >= 0

DyHKINY 10JKHBI BBI3BIBATHCS JIJIS1 TIEPEUHCIISIEMbBIX THIIOB, & He 71T CAMOT0 KJlacca
IIEPEYNCIICHNST, TTOATOMY BBI30B updateCoordinate Gy/IeT BBITJISIETD TAK:

Direction.EAST.updateCoordinate(Coordinate(1, 0))

Neperpy3ka onepaTopos

Bbl yike 3HaeTe, yTO BCTpoeHHbIe THIIb s3bika Kotlin momaepknBaioT MHOKECTBO
oTiepaIuii 1 HeKOTOPbIE Ja’Ke aJAITUPYIOT 3TH OIIEPAITNH B 3aBUCUMOCTH OT TIPE]I-
CTaBJsIEMbIX UMM JlanHbIX. Hampumep, pyHKIIMS equals 1 CBSI3aHHBIN C Hell orrepa-
TOp ==. C UX TIOMOII[BIO MOKHO TIPOBEPUTH, PABHbI JIN JIBA HK3EMILJISIPA YNCJIOBOTO
THIIA, COAEPIKAT JIK CTPOKK OJJMHAKOBBIN HAOOP CMBOJIOB U SIBJISTIOTCSI JIN 3HAYCHUST
CBOJICTB [IBYX 9K3EMILISIPOB KJIACCA IAHHBIX, 00bSIBJICHHBIX B TTABHOM KOHCTPYKTO-
pe, 9KBUBAJIEHTHBIMU. AHATOTHYHO (PYHKITUS plus U OTIEPATOP + CKJIAIBIBAIOT /[BA
uncia, 106aBJISIOT OIHY CTPOKY B KOHEIL JIPYTOM U I0GABIISIIOT 3JIEMEHThI U3 O[HOTO
CITICKA B JIPYTOM.

I[Ipu pabore ¢ mosb3oBaTe bcKuME THaMu Kommuisitop Kotlin He Bcera suaer, kak
K HUM TIPUMEHUTH BCTPOEHHbBIE oTiepaTophl. Kak, HampuMep, CPaBHUTH JBA 9K3eM-
misipa Player? Ecii BbI XOTHUTE UCIIOTb30BATh BCTPOEHHBIE OMIEPATOPHI CO CBOUMU
TUITaMU, Tiepeonpeente GyHKIIMNI-0MepaTopbl, 4TOOBI TOICKA3aTh KOMITHIISITOPY,
YTO OH JIOJIKEH JIEJIATh € BAIIUMU TUTIAMU. DTOT MIPOIIECC HA3bIBAECTCS nepezpy3koll
onepamopos.

Bol Buzmesin mmmpokoe mpuMeHeHue 1eperpysku onepaTopos B riiase 10 u B ria-
Be 11. BmecTo Bbi3oBa hyHKIMM get JIJIsl U3BJIEUEHUS 2JIEMEHTA U3 CITUCKA BbI UC-
HOJIb30BAJIH OIIEPATOP AOCTYIA 1o uHaeKcy []. JlakonnunocTsh cuaTakcuca Kotlin
OCHOBBIBAETCA Ha TAKNX MaJIECHbKUX yJ_IO6CTBaX, KaK UCIIOJb30BaHue spelllist[3]
BMeCTO spelllist.get[3].
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Coordinate — SIBHbBIN KaHW/AT HA yJIydllleHUE yepe3 Ieperpy3Ky onepatopoB. Bol
nepeMeniaeTe reposi o MUPY, CKIAIbIBAs CBOMCTBA ABYX 9K3eMILISIPOB Coordinate
BMecTe. BMecTo Toro 4to6Obl OIUChIBaTh Ty pa60Ty BDirection, MOJKHO II€PETPY3UTH
onepaTop plus 11 Coordinate.

Cuenaem tak B Navigator.kt: 106aBbTe (hyHKIIHIO ¢ MOANDUKATOPOM operator.

Jinctuur 15.16. lMNeperpy3ka onepatopa plus (Navigator.kt)

enum class Direction(private val coordinate: Coordinate) {
NORTH(Coordinate(0, -1)),
EAST(Coordinate(1, 9)),
SOUTH(Coordinate(@, 1)),
WEST(Coordinate(-1, 0));

fun updateCoordinate(playerCoordinate: Coordinate) =
Coordinate(playerCoordinate.x + coordinate.x,
playerCoordinate.y + coordinate.y)

}

data class Coordinate(val x: Int, val y: Int) {
val isInBounds = x >= © & y >= 0

operator fun plus(other: Coordinate) = Coordinate(x + other.x, y + other.y)

Terepb IPOCTO UCTIONB3YITE OTIEPATOP CIOKEHUS (+), YTOOBI TIPUOABUTD OJUH K-
3eMILISIp Coordinate Kk /ipyromy. /laBaliTe cyiesiaem aTo B Direction.

Jinctuur 15.17. Vcnonb3oBaHue neperpyxeHHoro onepatopa (Navigator.kt)

enum class Direction(private val coordinate: Coordinate) {
NORTH(Coordinate(0, -1)),
EAST(Coordinate(1, 90)),
SOUTH(Coordinate(0, 1)),
WEST(Coordinate(-1, 0));

fun updateCoordinate(playerCoordinate: Coordinate) =
- . (pl - " ] 1 -
player€oordinatey + coordinate<y)
coordinate + playerCoordinate

}

data class Coordinate(val x: Int, val y: Int) {
val isInBounds = x >= 0 & y >= 0

operator fun plus(other: Coordinate) = Coordinate(x + other.x, y + other.y)
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B ta6.. 15.1 nepeducyieHbl 4acTo MpruMeHsieMble OTIepaTopbl, KOTOPBIE MOTYT ObIThH
Meperpy;KeHbl.

Ta6nmua 15.1. PacnpocTpaHeHHble onepaTopsbl

OnepaTtop Umsa pyHKUUM Ha3HaueHue

+ plus CkazpIBaeT 1Ba 0ObeKTa

+= plusAssign CkaagpiBaet iBa 0ObeKTa U IPUCBANBAET CYMMY
[epBoOMY

== Equals Bosspaiiaer true, eciiu 1Ba 06beKTa 9KBUBAJIEHTHBI,

u false, ecam HET

> compareTo Bosspamiaer true, ecim 00bEKT CJeBa OT OIepaTopa
numeeT 6oJIblee 3HAUEHNE, 4eM 00BEKT CIIpaBa, MHade
Bo3BpalllaeT false

[] get Bosspairaer aseMeHT 13 KOJIEKIINH 110 UHIEKCY

.. rangeTo Co3smaeT UHTEPBAT

in contains Bosspaiiaer true, eciii 00bEKT IIPUCYTCTBYET B KOJI-
JIEKIIUN

ITH O1epaTopbl MOTYT OBITH MEPErPY/KEHBI B JTIOOOM KJIacce, HO [eJaTh 3TO CTOUT
TOJIBKO TOTJIa, KOT/Ia B TOM eCTbh cMbicsl. CoOMpasich MU3MEHUTDH JIOTHKY OTlepaTopa
CJIOKEeHUs B KJ1acce Player, 3aj1aiiTe cebe cHadasia BOpoc: «UTo 1moipasymMeBaercst
TOJL TOHSITHEM “UTPOK ILTI0C UTPOK”?». [TonmpoOyiiTe OTBETHTD HAa HETO, TPEIK/IE YEM
Heperpy:;kath ornepaTop.

KctaTn, eciiit BbI peluTe MepeorpeieTuTh equals, TaKKe CTOUT MTEPEOTIPENETUTh
dyHukImio hashCode. [Ipumep niepeornpeiesieHust STUX GYHKIINI Yepe3 CIelHaTbHYIO
komany Intelli] mokasan B pasnene «/ljst Tr0OONBITHBIX: anreOparnyecKe TUITbI
JIaHHBIX> B KOHIlE IaBbl. [loapobHOE 00bsIiCHEHNE, TOYEMY HAJIO TIEPEOTPEAEISTh
hashCode, BBIXO/TUT 32 PAMKH 3TON KHUTH. Ec BaM WHTEpeceH aTOT BOTIPOC, TIepeii-
nute 1o ceblike kotlinlang.org/api/latest/jvm/stdlib/kotlin/-any/hashcode.html.

Uccneayem mup NyetHack

Terepsb, KOr/a Bbl IIOCTPOMJIN [IUKJI UTPbI U YCTAHOBUJIM CUCTEMY KOOPNHAT, HACTa-
JIO BpeMs1 IPUMEHUTH CBOU 3HAHUST U 00aBUTH OOJIbIIIE KOMHAT JIJISI HCCIIEIOBAHMST
B NyetHack.
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Jluist HACTPOMKM KapThl MUPA BaM TIOHAJ0OUTCS CIIUCOK, BKIIOYAIONIUIT BCe KOM-
HaTbl. Bosiee Toro, TaK KaK UTPOK MOJKET TIEPEMENIATLCS B /IBYX U3MEPEHUSX, BAM
MOHAZO00UTCS CIIUCOK, COJAEPIKAIIMI BHYTPH [Ba APYTUX ciiucka. [TepBbIil CIMCOK
KOMHAT Oy/IeT BKJTIOYATh, C BOCTOKA Ha 3a1a/l, TOPOACKYIO IO/ (HAYAI0 UTPHI),
TaBePHY U 3aIHUH 3aJ1 TaBePHBL. BTOPOII CITHCOK KOMHAT Gy/IeT BKIIOYATh KOPULOP
U MIPOCTO KOMHATY. DTH CIIMCKU OYAYT XPAHUTHCS B TPETHEM CITHCKE C NMEHEM
worldMap, TIPE/ICTABJSIONIEM KOOPAWHATY Y.

Jlo6aBbre CBOICTBO worldMap B Game ¢ HAGOPOM KOMHAT JIJISl UCCJIEIOBAHNS T€POEM.

Jinctmur 15.18. MNoctpoerune kapTol Mupa NyetHack (Game.kt)

object Game {
private val player = Player("Madrigal")
private var currentRoom: Room = TownSquare()

private var worldMap = listOf(
listOof(currentRoom, Room("Tavern"), Room("Back Room")),
1listOf(Room("Long Corridor"), Room("Generic Room")))

Ha puc. 15.1 mokasana ceTka KOMHAT, KOTOpble MOKHO TocetuTh B NyetHack.

Town Square Tavem Back Room

Long Corridor Generic Room

Puc. 15.1. Kapta mupa NyetHack

Tenepb, KOTIa KOMHATBI Ha MECTe, HACTAJIO BPeMsI 100aBUTh KOMAH/TY [IJisI TTepe-
MEIIEH NS U IaTh UTPOKY BO3MOKHOCTD MepeMeriaThest mo Mupy. /lo6assre hyHK-
U0 C UMEHEM move, KOTOpas MPUHUMAET HallpaBJeHNe JABUKEHNS Kak String.
MHOrO€e TIPOUCXOUT B move; MBI paccKaskeM 06 3TOM TI0CJIe TOTO, KaK Bbl HAIlU-
niete Koj.
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JInctuur 15.19. O6basnexne dyHkummn move (Game.kt)

object Game {
private var currentRoom: Room = TownSquare()
private val player = Player("Madrigal")

private var worldMap = listOf(
listOf(currentRoom, Room("Tavern"), Room("Back Room")),
1listOf(Room("Long Corridor"), Room("Generic Room")))

private fun move(directionInput: String) =

try {
val direction = Direction.valueOf(directionInput.toUpperCase())
val newPosition = direction.updateCoordinate(player.currentPosition)
if (!newPosition.isInBounds) {
throw IllegalStateException("$direction is out of bounds.")

val newRoom = worldMap[newPosition.y][newPosition.x]

player.currentPosition = newPosition

currentRoom = newRoom

"OK, you move $direction to the ${newRoom.name}.\n${newRoom.load()}"
} catch (e: Exception) {

"Invalid direction: $directionInput."”

move BO3BpalllaeT String B 3aBUCUMOCTHU OT pe3yJbTaTa oleparopa try/catch.
B Gy1oke try Mbl BbI3bIBaeM (DYHKIHMIO valueOf, YT0ObI HAITH COBIAJIEHIE C BBOIOM
nosib3oBaresisa. DyHkims valueOf 10CTYITHA /IS BCEX KIACCOB MEPEUNCTEHUH 1 BO3-
BpallaeT MepevncasieMbIil TUTI C UMEHEM, COBIAAIONINUM C TePeIaHHBIM CTPOKOBBIM
3HaveHneM. Hampumep, BpI30B Direction.valueOf ("EAST") BepHeT Direction.EAST.
Ecnu mepenaTs 3HaUenme, He COBNAAAIONIEe HU C OHUM U3 TIEPETNCIEMBIX TUTIOB,
Oyer Bo30y:KIeHO MCKIoueH e I1legalArgumentException.

Uckiouenne Oyaer o6paboTano 6;10koM catch (6oJiee Toro, Tak 6yaer 00paboTaHo
J000€e UCKITI0YEH e, BOSHUKIIEE B OJIOKE try).

Eciin BbI30B valueOf BBIIOJIHKUTCS YCIENIHO, TOrAa OyaeT IpousBeseHa poBepKa
MECTOIOJIOKEHUST UTPOKa B rpaHuiiax Mupa. Eciiu oH BBIIIEN 3a TPaHUILbI, OyIeT
BO30YsK/IeHO I1legalStateException, KoTopoe Takke oOpaboTaer OJI0K catch.

Ecam urpok nepeMecTuscs B pa3pelieHHOM HalPaBJIeHUH, TO CJACAYIOMNH mar —
3aIPOCUTH Y worldMap KOMHATY B HOBOII MO3UIIMH. BBl yike BUjIesn, Kak MoJydaTh
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3HAYEHUsT U3 KOJJIEKIIUH 110 MHeKCy B riaBe 10, a TYT BbI IPOCTO MOBTOPSIETE 3TO
nerictBre 1Bakabl. [lepBblii mHAEKC, worldMap[newPosition.y], BO3BpaIaeT CIIMCOK
W3 CITICKa ¢ UMeHeM worldMap. BTopoit mHieKc, [newPosition.x], BO3BpamiaeT KOM-
HaTy BHYTPH BTOPOTO criicka. Ecim KOMHATBI ¢ TaKUMU KOOPJIWHATAME HET, TOT/IA
B036y>KIIaeTCH ArrayIndexOutOfBoundsException, 1 jia, OHO TaKXe O6pa6aTbIBaeTCH
GJIOKOM catch.

Ecyi Bech KO/ BBITIOJTHITCS GJ1ar0moJIyaHo, TOT/Ia CBOMCTBO MTPOKa currentPosition
OOGHOBUTCS U B KOHCOJIb OY/IET OTTIPABJIEH TEKCT, SIBJISTIONIMIACS 4acThio MHTEepdeiica
NyetHack.

DyHKIMS move JI0JKHA BBI3BIBATHCS, TOJIBKO KOT/IA UTPOK BBOJIUT KOMAH/LY «MOVE»,
YTO MbI c€iYac U peanusdyem, UCI0JIb3ys KJIacc GameInput, HAITMCAHHBIN HAMU paHee
B DTOM IJIaBe.

JinctmHr 15.20. O6basneHmne dyHkumm processCommand (Game.kt)
object Game {

private class GameInput(arg: String?) {
private val input = arg ?: ""
val command = input.split(" ")[0]
val argument = input.split(" ").getOrElse(1, { "" })

fun processCommand() = when (command.toLowerCase()) {
"move" -> move(argument)
else -> commandNotFound()

private fun commandNotFound() = "I'm not quite sure what you're
trying to do!"

3amycrure Game.kt 1 IotpobyiiTe nepeMecTUThCS. Bbl yBUANTE Clieyoniee:

Welcome, adventurer.

A glass of Fireball springs into existence. Delicious! (x2)
Room: Town Square
Danger level: 2
The villagers rally and cheer as you enter!
The bell tower announces your arrival. GWONG
(Aura: GREEN) (Blessed: YES)
Madrigal of Tampa is in excellent condition!
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> Enter your command: move east
OK, you move EAST to the Tavern.
Nothing much to see here...
Room: Tavern
Danger level: 5
Nothing much to see here...
(Aura: GREEN) (Blessed: YES)
Madrigal of Tampa is in excellent condition!
> Enter your command:

Bor u Bce. Tenepb Moo 1epemernarbes o Mupy NyetHack. B aroii riaBe Bb
HAy4WMJIUCh TI0JIb30BAaThCS PA3HBIMU BUIAMU KJIAcCOB. KpoMe KioueBoro cioBa
class, JIJIst IPE/ICTABJIEHUSI IaHHBIX BBl MOKETE UCIIOJIb30BATh O0bSIBIEHMS 00bHEK-
TOB (CUHTJTOHBI ), KJIACCHI JAHHBIX U Tlepeuncyienns. Vcrmoab3oBanne MpaBUIbHbBIX
HMHCTPYMEHTOB JIeJIaeT OTHOIIEHUST MEKIY 00beKTaMu GoJiee PSIMOJTMHENHBIMU.

B caenyromeil riase Bbl u3yunrte uHTEpdEiichl 1 abCTPaKTHBIE KJIACChl, TO €CTh
MeXaHU3MbI 00bSIBJIEHHUS IIPOTOKOJIOB, KOTOPHIM Balllk KJACCHI I0JKHBI Oy T IO/
YMHATHCS, KOr/la Bl 1o0aBuTe pexkum Outsbl B NyetHack.

Ansa nobonbITHbIX: 06bABNEHMe
CTPYKTYPHOIro CpaBHeHuUs

[IpencraBuM Kjaacc Weapon, KOTOPBII 00JI1afaeT CBOMCTBAMIE name U type:

open class Weapon(val name: String, val type: String)

[Ipenmmonokum, Bbl XOTUTE, YTOOBI OIIEPATOP PABEHCTBA (==) CUNUTAJ /IBA PA3HBIX
9K3EeMILIAPa OPYXKUS CTPYKTYPHO 9KBUBAJIEHTHBIMU, €CJIM 3HAUYEHUST UX CBOWCTB
hame U type CTPYKTYPHO paBHbI. [0 ymMosuanuio, kKak OBLIO CKa3aHO paHee B ATOM
IJIaBe, OIlepaTOp == IIPOBEPsIeT PABEHCTBO CCHLIOK, II09TOMY CJIEAYIOLIee BhIPaKeHIe
BepHET false:

open class Weapon(val name: String, val type: String)
println(Weapon(“ebony kris", "dagger") == Weapon("ebony kris", "dagger")) //
False

B 9T0i1 riaBe BBl y3HAJIH, YTO KJIACCHI JAHHBIX MOTYT PEIINTH 9Ty 1npobsemy. [1jst
3TOTO HY KHa peasin3aiinsi equals, KOTOpPasi CPABHUBAET BCE CBOMCTBA, 0OBSIBJIEHHDIE
B TJTaBHOM KOHCTPYKTOpE. Ho Weapon e Mo:keT ObITh (1 He Oy/1eT) KJIacCOM TAHHBIX,
MIOTOMY 4TO OH sIBJIsIeTCst Oa30i JIst BUZOB opy:kust (Moaudukarop open). Kimaccam
JIaHHBIX 3ATPEIIEHO OBITH CYTIEPKIACCAMHU.
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Opnnako B pasjene «Ileperpyska onepaTopoB» Mbl BUJIEJIH, YTO MOKHO PEATU30-
BaTbh CBOM BepcuU equals 1 hashCode /17is1 CTPYKTYPHOI'O CPaBHEHMS 9K3E€MILIISIPOB
KJacca.

ITO pacrpocTpanenias 3aj1aua, moatomy B Intelli] ects komara Generate, 1o6asJisi-
[o1ast epeonpezeseHns GyHKINH, T0CTYITHAs B MeHIO kak Code — Generate. Ecoin
BBIOPATH 9Ty KOMAH/TY, BBICBETUTCS [IMATIOTOBOE OKHO (puc. 15.2).

open class Weapon(val name:String, val type: String)
Generate

equals() and hashCode()

toString()

Override Methods... O
Implement Methods... I
Copyright

Puc. 15.2. lnanoroeoe okHO Generate

Korza nepeonpesessiiorest (hyHKIMK equals 1 hashCode, 1aeTCsT BO3SMOKHOCTD BbI-
6parthb CBONCTBA [IJisI CTPYKTYPHOTO CPaBHEHMSI JIBYX 9K3EMILISIPOB BAIEr0 0ObEKTA
(puc. 15.3).

@ O @ Generate equals() and hashCode()

Choose properties to be included in equals()

| T

v/ val name: String
v/ % val type: String

@ [ Cancel | | Previous |

Puc. 15.3. leHepauuns nepeonpeaeneHHbix equals n hashCode

Inteli] mobaBut GyHKIMKM equals U hashCode B KJiacC, OCHOBBIBAsICh Ha BallleM
BhIOOpE:

open class Weapon(val name:String, val type: String) {
override fun equals(other: Any?): Boolean {
if (this === other) return true
if (javaClass != other?.javaClass) return false

other as Weapon
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if (name != other.name) return false
if (type != other.type) return false

return true

}

override fun hashCode(): Int {
var result = name.hashCode()
result = 31 * result + type.hashCode()
return result

Teneps, ¢ aTUMU TIepeonpe/leIeHHbIMU (DYHKIIUSIMU, CPDABHEHUE IBYX BUJIOB OPY KNS
BEPHET true, ecJii OHU OY/IyT UMETh OJINHAKOBbIE 3HAYEHHST B CBOMCTBAX name 1 type:

println(Weapon(“ebony kris", "dagger") == Weapon("ebony kris", "dagger")) //
True

O6paTI/ITe BHUMaHME Ha TO, KaK CreHepupoOBaHHas IepeolpeeaeHHast (byHK—
111 equals orpezesser CTPYKTYPHOE paBEHCTBO CBOJICTB, BbI6paHHbIX B JIajiore
Generate:

if (name != other.name) return false
if (type != other.type) return false
return true

Eciu xakne-mm60o CBONCTBA CTPYKTYPHO HE 9KBUBAJEHTHBI, TO CPAaBHEHUE BEPHET
pe3yJibTat false, B IPOTUBHOM CJlydyae — true.

Kak yzxe ynmomuHasmoch panee, nepeoripeiesisisi GyHKIIUIO equals, TAKXKe JKeJIaTeabHO
nepeonpeneauTb GyHKINIO hashCode. hashCode yiryuimaeT TpoOU3BOANTENBHOCTD,
TO €CTh CKOPOCTD W3BJICUEHUS 3HAYEHUS TI0 KITIOYY MPHU WCITOTH30BAHNN aCCOIH-
ATUBHOTO MACCUBA, HATIPUMEDP, U 3TO UMeeT MPSIMOe OTHOIIEeHNe K YHUKATbHOCTH
AK3EMILISIPa KJ1acca.

Ans nro6onbITHLIX: anrebpanyeckune
TUNbI AdHHbIX
Anzebpauueckue munovt dannvix (Algebraic Data Types, ADT) 103BOJISIOT BbIpasKaTh

3aKPBITOE MHOKECTBO BO3MOSKHBIX TOTUIIOB, KOTOPBIE MOTYT OBITH aCCOIIMUPOBATH-
HBIMU C 33IaHHBIM TUTIOM. [lepeuncienns — a1o mpoctetimas opma ADT.
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[IpencraBbre K1ace Student, KOTOPBINT UMEET TPU ACCOIUATUBHBIX COCTOSTHUS, 3a-
BUCANINX OT CTaTyca 3a4yncjeHns: NOT_ENROLLED (He 3auucJieH ), ACTIVE (3auMcJieH)
1 GRADUATED (BBIITYIIIEH ).

Wcnonw3ys knace nepeqncyienis, 0 KOTOPOM BB y3HAJIHU B 9TOH IJ1aBe, MOSKHO CMO-
JETTMPOBATH ATU TPU COCTOSTHUST [JIsT KJIacca Student CIIeyioniM 00pasom:

enum class StudentStatus {
NOT_ENROLLED,
ACTIVE,
GRADUATED

class Student(var status: StudentStatus)

fun main(args: Array<String>) {
val student = Student(StudentStatus.NOT_ENROLLED)

Takske MOKHO Hamucath YHKINIO, KOTOPast BBIBOAUT COOBIIEHNE O CTaTyce CTy-
JleHTa:

fun studentMessage(status: StudentStatus): String {
return when (status) {
StudentStatus.NOT_ENROLLED -> "Please choose a course."

Onno n3 mpenmytecTs nepeunciaeanii u Apyrux ADT B Tom, uTo KoMOmagTOp
MOZKET TIPOBEPUTH, 00pabOTaHbI JIM BCE BOBMOKHbBIE BAPHAHTHI, ToToMy 4T0o ADT —
9TO 3aKPBITOE MHOKECTBO BCEX BO3MOKHBIX TUTIOB. Peas3aiius studentMessage He
o6pabatbiBaeT TUTIBI ACTIVE 1 GRADUATED, TI09TOMY KOMITUJISITOP BBIAACT OMUOKY
(puc. 15.4).

fun studentMessage(studentStatus: StudentStatus): String {
return when (studentStatus) {

£ e ol o
l 'when' expression must be exhaustive, add necessary 'ACTIVE', '"GRADUATED' branches or 'else' branch instead

}

Puc. 15.4. JobaBbTe HeobX0aNMbIE BapUaHThl
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Kommnusisitop 6yzier yoBIeTBOpeH, eCii KO BCEM TUIIaM OOPAIAOTCs SBHO UJIH
OHU YKa3aHbI B BETBU else:

fun studentMessage(status: StudentStatus): String {
return when (studentStatus) {
StudentStatus.NOT_ENROLLED -> "Please choose a course."
StudentStatus.ACTIVE -> "Welcome, student!"
StudentStatus.GRADUATED -> "Congratulations!"

Tzt 6ouiee cnoxubix ADT MOXKHO HCTIONIB30BATh Us0auposanvie (sealed) knaccol, Ko-
TOPBIE TIO3BOJISIIOT PEain30BaTh OoJiee N30MpeHHbie 00bsABIeH s, VI301MpoBaHHbIe
KJIACCHI TI03BOJISTIOT onpenennth ADT, moxo:kue Ha niepedrcienust, HO ¢ OOIbITIM
KOHTPOJIEM HAJI TO/[TUTIAMU.

Hanpumep, y OCTYIMBIIEr0 CTYAEHTA TAKKe JOJKEH ObITh CTYAeHYECKHii OUJIeT.
Mo:kHO 100aBUTh CBOWCTBO OMIeTa B IIepeYrCIeHNne, HO OHO HYKHO TOJBKO I
carydast ACTIVE, B OCTaJIbHBIX JKe CJyYasix OHO CO3/AeT JBa HeKeIaTeIbHbIX COCTO-
auug null 1u1g cBolicTsa;

enum class StudentStatus {
NOT_ENROLLED,
ACTIVE,
GRADUATED;
var courseld: String? = null // Wcnonb3yeTcs Tonbko AnAa coctosHuAa ACTIVE

.Hy‘HHI/IM peniennem 6leeT HCITOJIb30BaHUE N30JIMPOBAHHOTO KJlaCCa AJIA MO/IEJIN -
poOBaHUA COCTOAHUA CTYJE€HTA:

sealed class StudentStatus {
object NotEnrolled : StudentStatus()
class Active(val courseld: String) : StudentStatus()
object Graduated : StudentStatus()

M3onupoBaHHbIil Kjacc StudentStatus MMeeT OrpaHUYEHHOE KOJUYECTBO IO/l -
KJIACCOB, KOTOPbIE JOJIKHBI ObITH OOBSIBJIEHDI B TOM ke (haiise, 4To 1 StudentStatus.
B nipotuBHOM citydae oH OyeT HElpUTO/IeH st CO3AaHus OAKIaccoB. OObsIBICHIE
M30JIMPOBAHHOTO KJlacCa BMECTO IepeyrceHud /IJid BbIPAKEeHUS BO3MOKHbBIX CO-
CTOSIHWIT CTY/IeHTa MO3BOJISIET YKa3aTh OrPaHMYEHHBIN HAGOP COCTOSHUI, KOTOPbIE
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KOMITUJISITOP CMOSKET IIPOBEPUTD B OIlepaTope when (Kak B CJIyYae C IePedrcaIeHreM ),
HO et GOJIbIIe KOHTPOJISA Hajl 00bABACHIEM IIOAKIACCOB.

KioueBoe cs10BO object UCIIOAb3YyeTCs [JISI COCTOSIHUM, KOTZA CTYLeHYECKOro
OuieTa HeT, TAaK KaK BapUAIUil ATUX COCTOSIHUIA He Oy/IeT, a KII0YeBOe CI0BO class
HCITIOJIb3YETCSI JIJIsT KTacca ACTIVE, TOTOMY YTO Y HETo OyIyT IPYTHe COCTOSHUS, TaK
KaK HOMEp CTY/IeHYeCKOTO Ousieta OyeT MEHSIThCS OT CTY/IEHTa K CTY/IEHTY.

Wcnonp3oBanne HOBOTO M30JUPOBAHHOTO KJjlacca B when IIO3BOJIUT BaM IIPOYECTDb
HOMEDP ousera courseID 13 Kaacca ACTIVE 4€PE3 YMHOE IIPUBEJAEHUE TUIIA:

fun main(args: Array<String>) {
val student = Student(StudentStatus.Active("Kotlin101"))
studentMessage(student.status)

}

fun studentMessage(status: StudentStatus): String {
return when (status) {
is StudentStatus.NotEnrolled -> "Please choose a course!”
is StudentStatus.Active -> "You are enrolled in: ${status.courseId}"
is StudentStatus.Graduated -> "Congratulations!"

3apaHue: koMaHaa «Quit»

Wrpoku, cKopee BCero, B KaKOW-TO MOMEHT 3axX0TsIT 3aBepinuTh urpy NyetHack, o
ceifyac Urpa aToro He M03BoJIsIeT. Baie 3asaya — ucnpasuth 310, Koraa noiabp3osa-
TeJIb BBOJWT «(quUit» mim «Bbixo/», urpa NyetHack poskna BeiBecTu mnpomianbioe
coo01IeHe 1 3aBEPIIUTD pa60Ty. IToxckaska: BCMOMHUTE, YTO HA JAHHBI MOMEHT
BAIIl IIUKJI while BbITIOJHsIeTCs GeckoredHO. CyTh 9TOI 321241 3aKTI0YAETCST B TOM,
4TOObI 3aBEPIIUTH IIUKJI TPU OTIPEETEHHOM yCIOBHH.

3apaHuve: peanM3ayua KapTbl MUpa

Bbl oMHUTE, Kak B caMoM Havasie Mbl roBopuin, uto NyetHack ve Oyzet comepkarh
ASCII-rpaduku? ITocie 3aBepiienust aToro 3aganus Gyuer!

Wrpoku nHormaa MoryT 3abiyantbest B oomupaoM mupe NyetHack, Ho, k cuacTbio,
y Bac €CTh CHJIbI, YTOOBI JaTh UM BOJIIIEOHYIO KapTy KOpoJieBCcTBa. Peanusyiite
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KOMaH/ly «map», KOTOpasd BbIBOAUT TEKYIIEE ITOJIOKEHNE NUTPOKA B MUPE. HJISI HUI'pOKa
B TaBE€PHE BbIBO/L JOJIJKEH OBITH TAKUM:

> Enter your command: map

0XO0
00

X TIpefICTaBJgeT KOMHATY, B KOTOPOU ceifdac HaXOUTCS UTPOK.

3apjaHve: NO3BOHUTb B KOJIOKOJ1

Jobasbre kKomanjy «ring» B NyetHack, 4ToObI HTPOK MOT TTO3BOHUTD B KOJIOKOJT Ha
TOPOJICKOI TTOMIA/N JII0O0€ KOJMYECTBO Pas.

[Toxckaska: pyHKIMIO ringBell Haxo 00BABUTH 001IeA0CTYIIHOI (public).



NuTepdencol
M abCcTpaKTHbIEe KN1acChbl

B ar0ii ri1aBe Bbl y3HaeTe, Kak OOBSIBIISITh ¥ UCTIOJIB30BATh UHmepgeticol u abcmpaxm-
note knaccor B Kotlin.

Wurepdeiic 03B0OJISET HEPEYnCINTh 00II1e CBOICTBA 1 IOBeeHne Habopa KJIacCoB
6e3 UX peajrsanun. ITa 0COOEHHOCTD — 4mo 6e3 Kax — MoJIe3Ha, €CJIU HaC/IeJ0BaHIe
HE TOYHO OTPaskaeT OTHOIIEHMS MEK/LY KJIacCaMy B Tporpamme. Mcronb3yst nHTep-
(defichl, TPyIIa KJIACCOB MOKET UMETh 00IIre CBOMCTBA U (DYHKIIMH, HE HACTIEeLysT
00T CYIIEPKIIACC U He SIBJISISICH TTOAKIacCaMU APYT APyTa.

BbI Takske MO3HAKOMHTECH ¢ AGCTPAKTHBIMU KJIACCAMU, THOPUIOM MEKIY Kacca-
mu 1 uHTepdeiicamu. AGCTPaKTHbIE KJIACCHI MTOXOKU HAa WHTEPGhEIChI, TT03BOJISS
OTpesenuThb umo 6e3 kak, Ho 0ObSBIISIIOT KOHCTPYKTOPBI I MOTYT BBICTYIIATH B POJIH
cyliepKJacca.

ITHU HOBBIE UIEU MO3BOJIAT 100aBUTH yANBUTENbHYIO Bo3MOKHOCTH B NyetHack:
Ternepb, KOT/[a Balll TePOi MOJKET TIEPEMEIIATHCSI, MBI I00aBUM CHCTEMY 0051, 4TOOBI
PazobpaThCs €O 3I0/IESIMU, BCTPEYEHHBIMU 10 MY TH.

O6baBneHue nurepdenca

Yro0bl ONPEIEUTD, KaK JOJKHO IIPOTEKATh CPaKeHue, Co3AaM HHTepdeiic, mepe-
IH/ICJI?HOH_[I/II‘/JI (1)yHKLII/II/I 1 CBOMCTBaA UTPOBBIX CyH.IHOCTeﬁ, MOTyIIUX y4aCTBOBATbH
B cxBaTKax. VIrpok Gy/er cpaskaThest ¢ roOiMHaMu, HO Hala cucteMa 6ost Oyier
pUMeHNMa K JII0OBIM TPOTUBHUKAM, & He TOJIBKO K TOOJIMHAM.
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CoamaiiTe HOBBIN (haiil c MMeHeM Creature.kt B T1akeTe com.bignerdranch.nyethack
(aTOT TIPHEM TIOMOTaeT M30€eKaTh KOJUIN3UN UMEH ) 1, UCIIOJIb3YsI KJIIUEBOE CITOBO
interface, 00bsiBUTE UHTEPDeEiic Fightable.

JiuctuHr 16.1. O6bsBneHne nHtepdeiica (Creature.kt)

interface Fightable {
var healthPoints: Int
val diceCount: Int
val diceSides: Int
val damageRoll: Int

fun attack(opponent: Fightable): Int

Irot uHTepdeiic onpeneaser oOIe YePThI CYITHOCTE, KOTOPbIe MOTYT IIPUHM-
MaTh yyactue B cxBaTkax B urpe B NyetHack. Cyiiectsa, criocobHbIie cpakarbes,
HCIIOJIb3YIOT HECKOJBKO UTPATBHBIX KOCTEH ¢ HECKOJBKUMU TPAHSIMHU, YTOOBI
OTpeIeJTNTh BEJUYMHY yiiiepba — CyMMY OYKOB, BBITIABIIIMX HAa BCEX UTPATTbHBIX
KOCTSX, — HAHECEHHOTO IIPOTUBHUKY. Takme cy1iecTBa TakKe 0JKHBI UMETh OUYKHT
3M0POBBS healthPoints 1 peann3oBaTh (GyHKIINIO attack.

UYeTtnIpe cBolicTBa Fightable HUT/E He MHUIIMATU3UPYIOTCH, a PYHKINS attack He
nMeeT Tena. VIHTepdelic He TpenocTaBageT MHAINATN3ATOPOB UIN Tead (DYHKITUM.
3arromuuTe: MHTEPdEiic — aTO ¥Mo, a He Kax.

O6paruTe BHUMaHMe, 4TO HHTEP(DEiic Fightable UCIO/IB3yeTCs KaK THIT TapaMeTpa
opponent, KOTOPBIH TpuHUMaeT (pyHKIMA attack. IHTepdeiic, kak u kaacc, MOKHO
MCIOJIb30BATh KaK THUII TapaMeTpa.

Jlist hyHKIMK, yKa3blBaoIIel THII TapaMeTpa, BasKHO, 4T apryMeHT MOJKET JIeJIaTh,
a He KaK ero MoBe/leHre Peaqn30BaHo. JTO OJJHA U3 CUJIbHBIX CTOPOH UHTepdeiica:
MOJKHO OIIpeeIUTh Habop TpeOoBaHMii, 0OLUIUX /15 KJIACCOB, KOTOPbIE B OCTAIbHOM
He UMEIOT HIUYero o01iero.

Peanusauua nHrepdgeica

[Tox ucnonpzoBaruem nHTEpdeElica Mbl UMEEM B BUIY «Peau3alliioy» ero B Kacce.
JL1st 5TOTO HYZKHO, BO-TIEPBBIX, 00bSBHUTD, 4TO KJIACC peajnusyer uHTepdeiic, 1, Bo-
BTOPBIX, 100aBUTh PeaN3allMio BCeX CBOMCTB 1 (DYHKIIHIA, yKa3aHHbBIX B uHTEpdEiice.
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M cnonb3ayiite omepaTop :, 4T00bl 00bABUTD, 4TO KJIacc Player peanusyer untepdeiic
Fightable.

JInctuHr 16.2. Peanusauust nHtepdeica (Player.kt)
class Player(_name: String,
override var healthPoints: Int = 100,
var isBlessed: Boolean = false,
private var isImmortal: Boolean) : Fightable {

Koraa Bor 1obaBiisiete unrepdeiic Fightable B Player, Intelli] coobmiaer 06 orcyT-
CTBUU CBOMCTB U (hyHKIuii. [Ipeaynpeskaerne 00 OTCYTCTBUY peam3aliui (QyHKIUi
U CBOICTB B Player IIOMOJKET BaM COOJIIOCTH ITpaBuJia Fightable, a Intelli] momosker
peai3oBaTh Bce HeOOXOANMOE.

[lenkHKUTe IPaBOil KHONKOM MBI Ha Player 1 Boibepure Generate..— Implement
Methods... 1 3aTeM B anaoroBoM okHe Implement Members (puc. 16.1) BbiGepure
direCount, diceSides u attack. (O damageRoll TOTOBOPUM B CJEAYIONIEM Pa3fee.)

Bbi yBunTe, Kak O 106aBJIEH CIIEAY IO KO/l B Kitace Player:

class Player(_name: String,
override var healthPoints: Int = 100,
var isBlessed: Boolean = false,
private var isImmortal: Boolean) : Fightable {

override val diceCount: Int
get() = TODO("not implemented")
//DnAa U3MeHeHWA WHULManM3aTopa CBONCTBa UCMONb3yNTe
//File | Settings | File Templates.

override val diceSides: Int
get() = TODO("not implemented")
//DnAa U3MeHeHWA WHWLManM3aTopa CBONCTBa UCMONb3yWTe
//File | Settings | File Templates.

override fun attack(opponent: Fightable): Int {
TODO("not implemented")
//0na u3meHeHna Tena OyHKLUW UCMONb3YUTE
//File | Settings | File Templates.
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Implement Members

f»]
4

¥ | com.bignerdranch.nyethack.Fightable

v % diceCount: Int

v % diceSides: Int

v = damageRoll: Int

iml = attack(opponent: Fightable): Int

__| Copy Javaboc | Cancel | | Select None |

Puc. 16.1. Peanusaums uneHos Fightable

Peanusanun dyHkImii, 1006aBIeHHbIX B Player, TOKa MPEICTABIEHDI TIPOCTHIMU
3araynikaMi. Bam HYKHO 3aMEHUTh X HACTOAIMME peanm3anuamu. (Bsr morian
3aMeTuTh (YHKINIO TODO, 3HAKOMYIO BaM 10 00Cy:KeHnIo ThIa Nothing B riase 4.
TyT ona nokasaHa B IeHCTBUH, WK, CKOPEe, B COCTOSTHIM Oskujianus.) Kak Tosbko
BBI peasiu3yeTe 9T cBolcTBa 1 hYHKIMH, Player Gy/IeT yIOBIETBOPSITH HHTEPhECy
Fightable 11 CMOJKET y4acTBOBATb B CPaKEHUSIX.

O6paruTe BHUMaHNE, YTO BO BCEX PEATNU3AIUSIX CBOWCTB 1 (DYHKIINI UCTTOIB3YETCsT
KJIIOUEBOE CJIOBO override. DTO MOKET CTAaTh HEOXKUIAHHOCTHIO: BCE-TAKU BbI HE
3aMeHseTe peaan3alio dTUX CBOJVICTB B Fightable. TeMm He MeHee Bce peanusanuun
CBOMCTB 1 (hyHKIHIT mHTEpdEiica H0KHbI OBITh OTMEYEHBI CIOBOM override.
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C pyroii CTOPOHBI, KJIIOUEBOE CJIOBO open He HYKHO IIPU 00bsABICHUN (HYHKITHI
B uHTep(deiice. ITO CBA3AHO C TE€M, YTO BCE CBOICTBA U (GYHKIIMH, 100aBJIEHHbIE
B uHTepdeiic, TOMKHBI, HECOMHEHHO, UMEeTh MOAUMUKATOP MOCTYTIA open, MHAYE
UX peaynsaius He OyeT IMeTh HUKAKOTO CMbIc/a. B KOHIe KOHIIOB, mHTEP(dETic
OTIPEIEISAET, ¥mo HyKHO Peayn30BaTh, & KAK — 3TO YK€ OTBETCTBEHHOCTH KJIACCOB,
peanusyioniux ero.

3amMennTe BBI3OBBI TODO B direCount, diceSides 1 attack Ha HEOOXOAMMBIC 3HAYCHUS
1 QYHKIIH.

JinctuHr 16.3. YaaneHve 3arnyluek n3 peanusaumm nHitepdeiica (Player.kt)

class Player(_name: String,
override var healthPoints: Int = 100,
var isBlessed: Boolean = false,
private var isImmortal: Boolean) : Fightable {

override val diceCount: Int = 3

I , ,
P . b Fil Lates.

override val diceSides: Int = 6

override fun attack(opponent: Fightable): Int {

1/Bnawn3merHenunaTena pyHKUMn McnonbsyiiTe

RS S . | File Templ ]

val damageDealt = if (isBlessed) {
damageRoll * 2

} else {
damageRoll

}

opponent.healthPoints -= damageDealt

return damageDealt

direCount 1 diceSides MHUIIMAJIU3NPOBAHDI IIEJIBIMA YNCJIAMU. (DyHKHI/IH attack
M3BJIEKAET 3HAUYEHMe CBOIICTBA damageRoll (KOTOPOe TTOKA He KOHKPETU3UPOBAHO)
U yABauBaEeT €ro, ecjau UIrpok 6J1arocJIoBJIeH. 3aTeM OHA BLIUUTAET pesyJbrar U3
CBOICTBA healthPoints aK3eMIJIsIpa opponent, HAJUYUE KOTOPOTO FapAaHTUPYETCS
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HE3aBUCHUMO OT ero KJacca, TOTOMY UTO KJlacc peaysn3yeT Fightable. B aTom 3aksiio-
yaercs KpacoTa unrepdeiica.

Peanusayua no ymMoa4aHuIoO

MpbI yKe HEOJHOKPATHO TOBOPUJIN: MHTEP(MENCHI ONPENEsIOT, ¥mo HalI0 Peau-
30BaTh, a He Kak. TeM He MeHee eCTh BO3MOKHOCTD OIPENENUTh Peaan3aluio 1mo
YMOJYAHUIO [IJIT METO/IOB UTEHUsI CBOMCTB U DYHKINI B uHTepdeiice. Kmaccei,
peanuayiotire nHTepdEic, MOTYT UCIOTB30BATH PEATNUIAINIO TT0 YMOTIAHUIO UJIN
OTIPEZIETTUTD CBOIO.

[I06aBbTe METO/, YTeHUS 110 YMOJIYaHUIO [JId damageRoll B Fightable. OHu 10/KeH
BO3BpalllaTh CYMMY OYKOB, BbIIIABIINX Ha BCEX KOCTSIX, 4TOODBI OIIpPENIEIUTD BeIUNIUHY
YPOHa, HAHECEHHOT'0 IIPOTUBHUKY B OJTHOM payHe OUTBDI.

JinctuHr 16.4. O6bsiBneHne peanvsaumm rettepa no ymonyanuio (Creature.kt)

interface Fightable {
var healthPoints: Int
val diceCount: Int
val diceSides: Int
val damageRoll: Int
get() = (@ until diceCount).map {
Random() .nextInt(diceSides + 1)

}.sum()
fun attack(opponent: Fightable): Int

Terepsn, Koria damageRoll MMeeT METO/ YTEHUsI 110 YMOJIYaHUIO, JI000# Kiacc,
peanmayiomuii nuutepdeiic Fightable, MOJKET OTKa3aThCs OT OIpe/leJIeHUs CBOEH
peayin3aiuu cBolcTBa damageRoll M MCIIOJIB30BAaTh 3HAUEHME, BO3BPAIlaeMoe pea-
JU3aInuei Mo yYMOTYaHUIO.

He xaxomy cBoiCTBY MM (OYHKITUU HY’KHA YHUKAJIbHAS Pean3alius B KasK/0M
KJIacce, TI09TOMY OITpe/ieIeHUe peaTi3aliii 10 YMOJTYaAHUIO — 3TO XOPOIIHiT clioco6
COKPATUTD ITOBTOPHI B BAIlIeM KOJIE.

A6CTpaKTHbIE K/1acCChbl

AbcTpakTHbIE KJIacchl 00€CIeYnBaIOT elle OJUH CII0CO0 OpPraHu3aluu KJIACCOB.
AGCTpakTHBIE KJIACCHI HE MMEIOT 9K3eMILISIPOB. VX 1e/b — TPeIOKUTh Peajn-
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3anuu QYHKIUH Yyepe3 HacJIe/JoBaHUE TI0/IKJIacCaM, KOTOPbIe MOTYT UMETb 9K3€EM-
ISP

AGCTpaKkTHBIN Kjace 0OBSIBISETCS € MOMOIIBIO KITIOUEBOTO €JI0Ba abstract. Kpome
peann30BaHHbIX (DYHKIMH, a0CTPAKTHbIE KJIACCHI BKIIOYAIOT abCmpaxmmoie Qymkx-
yuu — o0bsiBIeHUsT GYHKINI Oe3 pean3ainm.

Hacraso Bpems gaTh UrpoKy uTO-TO, ¢ 4eM OH Oyzer cpakarbest B NyetHack. [{o-
6aBbre aGCTPAKTHBIN KJIacc ¢ MMeHeM Monster B Creature.kt. Monster peassyer
nnrepdeiic Fightable, a 3TO 3HAYUT, YTO OH JIOJIXKEH UMETh CBOMCTBO healthPoints
u pyHKIUIO attack. (A Kax e pyTue cBOHCTBa Fightable? — ciipocute Bbl. CoBCceM
CKOPO MBI K HUM BEPHEMCSL.)

JNInctmHr 16.5. O6bsBneHne abctpakTHOro knacca (Creature.kt)

interface Fightable {

var healthPoints: Int

val diceCount: Int

val diceSides: Int

val damageRoll: Int
get() = (@ until diceCount).map {

Random().nextInt(diceSides + 1)

}.sum()

fun attack(opponent: Fightable): Int

abstract class Monster(val name: String,
val description: String,
override var healthPoints: Int) : Fightable {

override fun attack(opponent: Fightable): Int {
val damageDealt = damageRoll
opponent.healthPoints -= damageDealt
return damageDealt

Bo1 00bs1BUII Monster Kak aGCTPAKTHBIN KJIACC, TOCKOJIBbKY OH Oy/IeT OCHOBOM J1JIst
CO3/IJaHMsI KOHKPETHBIX MOHCTPOB B Urpe. Bol HUKOTra He co3/laiuTe 9K3EeMILISIP
Monster, /1a U He cMOKeTe. BMecTo 3TOro Bbl CO3AQIUTe 9K3EMILISIPDI ITOIKIACCOB
Monster: KOHKPETHBIX CYIIECTB, TAKMX KaK rOOJIMHBI, IPU3PAKH, IPAKOHbI, TO €CTh
olpeieIeHHbIE BEPCHH aOCTPAKTHOTO MOHSITUST <MOHCTP>.
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OGbsBUB Monster Kak aOCTPAKTHbII KJACC, MbI IOJTYYUIIN AOJOH JJIsk BCEX MOH-
crpos B NyetHack: MOHCTD 10JIK€H IMETD MIMsI 1 OTTHCAHKE, & TAKKE YIOBJIETBOPSITH
KpuTepusiM nntepdeiica Fightable.

Tenepb cosmaiiTe KOHKPETHYIO BEPCUIO aOCTPAKTHOIO Kjlacca Monster — IOZAKIACC
Goblin — B Creature.kt.

JinctmHr 16.6. Co3aaHne noaknaccoB n3 aberpakTHoro knacca (Creature.kt)
interface Fightable {

abstract class Monster(val name: String,
val description: String,
override var healthPoints: Int) : Fightable {

override fun attack(opponent: Fightable): Int {
val damageDealt = damageRoll
opponent.healthPoints -= damageDealt
return damageDealt

}
}
class Goblin(name: String = "Goblin",
description: String = "A nasty-looking goblin",
healthPoints: Int = 3@) : Monster(name, description, healthPoints) {
}

Tak Kak Goblin — 3TO MOJKJIACC Monster, TO OH 00JIaIaeT BCEMHU CBOMICTBaMM U (DyHK-
UMY, KOTOPBIE €CTh Y Monster.

Ecnm BbI IOTIBITAETECH CKOMITITMPOBATD KO CEYac, TO KOMITUJIAIINS He BBITIOTHUT-
cs1. DTO MPOUCXOAUT U3-3a TOTO, YTO CBOICTBA diceCount 1 diceSides OOBSIBJIEHBI
B uHTepdelice Fightable, HO He PeaJ30BaHbI B Monster (1 He UMEIOT PeaN3aIiinu
110 YMOJIYAHUIO).

Monster He 00st3aH OTBeyaTh BceM TpebGoBaHusiM uHTepdeiica Fightable, HeCMOTPS
Ha TO 4TO Peajusyer ero, IOTOMY 4TO 9TO aOCTPAKTHBIN KJIacCc M OH HUKOT/A He Oy-
JIeT UMETh 9K3eMILIAPoB. Ho ero mogkmaces 10JKHbI peain3oBarh Bee TpeOoBaHUs
Fightable 1160 uepes Haceg0BaHKeE OT Monster, 1160 camu 110 cebe.

Viosiersopure TpeboBaHus Fightable, 106aBUB HeAOCTAOIINE CBOICTBA B Goblin.
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JInctuHr 16.7. Peanusaums CBOWCTB B Noakiacce abcTpakTHoro knacca (Creature.kt)
interface Fightable {

abstract class Monster(val name: String,
val description: String,
override var healthPoints: Int) : Fightable {

}
class Goblin(name: String = "Goblin",
description: String = "A nasty-looking goblin",
healthPoints: Int = 3@) : Monster(name, description, healthPoints) {
override val diceCount = 2
override val diceSides = 8
}

[To ymomyanuto mogkiIace pasuessieT BCio (PyHKIIMOHATBHOCTb CO CBOUM CyTIEp-
KJIAaCCOM. DTO BEPHO ISt JII0O0TO THIIA cylepkaacca. Ecim Kiaace peajinsyer WH-
Tepdeiic, ero MmoAKIaCC TaKKe J0JKEH YIOBIETBOPATH TpeOGoBaHUSIM MHTepdeiica.

Bbl MOIJIM 3aMETHTD CXOACTBO MeXK/y aOCTPaKTHBIME KJIaccaMy U HHTepdeiicamu:
06a MOTYT OOBSIBJIATH (DYHKIMK U CBOMcTBa Oe3 peasms3anuu. B yeMm ke Toraa pas-
HHUIA?

Bo-niepBbix, unTepdeiic He MOJKET OIPEAETUTh KOHCTPYKTOP. BO-BTOPBIX, KJlacc MOKeT
pacwupsams (HacaeL0BaTh) TOJbKO OAUH aOCTPAKTHBIN ITOAKIACC, HO PEATN30BATh
MHOKecTBO mHTepdeticoB. Xopoliee MPaBUIIO: eCJIN HyKHA KaTeTOPUS TOBEeIEHUS
WU CBOMCTB, 0011ast /U151 0O0BEKTOB, HO HeyOOHAs JIJIs HaC/Ie/IOBAHMs, CTIOB3YIiTe
unTepdeiic. C ApyToOif CTOPOHBI, €CJIN HACTeI0BaHNE MMEET CMBICJT, HO BaM He HYKeH
KOHKPETHBII KJIaCC-TIPEIOK, UCTIOJb3YyiiTe abcTpakTHBIH Kiacc. (A ecsin HeoOXoauMa
BO3MOKHOCTH CO3/[aBaTh 9K3EMILISIP KJIacca-TpeIKa, TO JIydlile HCIOTb30BaTh 00bIY-
HBII KJ1acc.)

CpaxeHnue B NyetHack

st nobasnenns 60oes B NyetHack Ham npumercs ucmonb30Barh Bee HalIM 3HAHUS
06 00BEKTHO-OPUEHTUPOBAHHOM [IPOrPAaMMUPOBAHUN.

B kaxoii komuare B NyetHack 6yzmer MOHCTpP, KOTOPOro Balll Tepoii JoJKeH 1mobe-
AUTH HanboJiee KeCTOKMM CIIOCOO0M M3 BCeX BO3MOKHBIX: ITpeBpaiiieHrem ero B null.
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JlobaBbTe B KJ1acc Room CBOIICTBO monster ¢ TUIIOM Monster?, MO/IEP/KUBAIONIIMM
snavenue null, u MHUIIMATMBUPYIATE €10 HK3EMILISIPOM Goblin. OOGHOBHUTE OITUCAHUE
Room, 4UTOOBI KTPOK 3HAJI, €CTh JI B KOMHATE MOHCTP, TOTOBBII K CPasKeHUIO.

JinctmHr 16.8. [lo6aBneHne MoOHCTpa B Kaxayto koMHaTy (Room.kt)

open class Room(val name: String) {
protected open val dangerlLevel = 5
var monster: Monster? = Goblin()

fun description() = "Room: $name\n" +
"Danger level: $dangerLevel\n" +
"Creature: ${monster?.description ?: "none."}"

open fun load() = "Nothing much to see here..."

}

Ecsmi monster B Room nMmeet 3Hauenne null, saunr, ero ogosesin. B mporuBHOM cirydae
repoIo elle MPeICTOUT CPasKeHue.

Bbl MHMIMAIM3MPOBAIN monster, CBOWCTBO THIIA Monster?, cO3laB OOBEKT THUIIA
Goblin. KoMHaTa MOXKET cOAepKaTh 9K3EMILISAP JT0O0T0 MOjKIacca Monster,
aGoblin — mojikJacc Monster. 1o npumep nojumopdusma. Eciu cosnats elie ogun
KJIacC, HacJIeLyIOMuil Monster, ero Takke MOKHO OyIeT MCII0Ab30BaTh B KOMHATAX
NyetHack.

Tenepb HacTasmo BpeMsi 100aBUTh KOMaH/Y «CPakeHHe», 4UTOObI BOCIIOIb30BAThCS
HOBBIM CBOICTBOM monster Kjiacca Room. /[o6aBbTe HOBYIO private-(hyHKIINIO C Me-
Hem fight B Game.

JNInctmHr 16.9. O6bsiBneHne dyHkumm fight (Game.kt)
object Game {

private fun move(directionInput: String) = ...

private fun fight() = currentRoom.monster?.let {
while (player.healthPoints > @ && it.healthPoints > @) {
Thread.sleep(1000)
}

"Combat complete.”
} ?: "There's nothing here to fight."

private class GameInput(arg: String?) {
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[TepBoe, uto nenaer fight, — mpoBepsieT 3HaueHue monster. Eci ono pasHo null,
TO CPasKaThCsl HE C KEM, U TOTJIa BBIBOJMTCS COOTBETCTBYIoMIee coobmieHue. Ecin
MOHCTP TIPUCYTCTBYET B KOMHATE U Y UTPOKA F MOHCTPA OCTAETCST XOTST ObI 10 OTHO
JKU3HU, TIPOBOJIUTCST PAyH/I CPAsKEHUSL.

Paynna cpaskenus mpezctaBiieH private-dyHKImel slay, KOTOPYIO BBl cefiuac 1o0-
OaBuTe. slay BbI3BaeT (byHKuI/Ho attack /111 MOHCTpa 1 UTPOKaA. (DyHKHI/Ho attack
MOKHO BBI3BATD U JIJIst Player, U /IJisi Monster, IIOTOMY 4TO OHU 00a Peajin3yioT WH-
Tepdetic Fightable.

Jinctur 16.10. O6bsaBneHve dyHkumu slay (Game.kt)
object Game {

private fun fight() = ...

private fun slay(monster: Monster) {
println("${monster.name} did ${monster.attack(player)} damage!")
println("${player.name} did ${player.attack(monster)} damage!")

if (player.healthPoints <= @) {
println(">>>> You have been defeated! Thanks for playing. <<<<")
exitProcess(9)

}

if (monster.healthPoints <= @) {
println(">>>> ${monster.name} has been defeated! <<<<")
currentRoom.monster = null

}

private class GameInput(arg: String?) {

CormacHo ycaoBulo IKJIawhile B fight, cpaskeHne AIUTC 10 TEX 110D, II0Ka Y UTPO-
Ka MJIM MOHCTPA He 3aKOHYATCS OUYKU 3/[0POBbSI.

Ecnn healtPoints urpoka gocturter 0, urpa 3aKkaHUYWBAETCS U BBI3bIBAETCS
exitProcess. exitProcess — (hyHKIMS U3 cTangapTHO 6ubanorexn Kotlin, koropas
3akaH4YMBaeT paboTy TeKyiero sksemiuispa J VM. UToObI TOJyYUTh JOCTYII K 9TOI
byHKIIIHN, HYKHO UMIIOPTUPOBATH kotlin.system.exitProcess.

Eciu healtPoints morcTpa pocturtet 0, o Gyaer obpamier B null cambim gpama-
TUYHBIM 00Pa3oM.
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BrizoBute slay us fight.

JNinctmur 16.11. BbizoB dyHkumm slay (Game.kt)
;gﬁect Game {
é;ivate fun move(directionInput: String) = ...
private fun fight() = currentRoom.monster?.let {
while (player.healthPoints > © && it.healthPoints > 0) {

slay(it)
Thread.sleep(1000)

"Combat complete.”
} ?: "There's nothing here to fight."

private fun slay(monster: Monster) {

private class GameInput(arg: String?) {

[Tocne payrna cpaskeHus Bbi3biBaeTcs Thread.sleep. Thread. sleep — MOTIIHAS (DYHK-
IUsT, KOTOPAst OTKJIA/[bIBAET BBITIOJTHEHNE HA 3a/JaHHOE BPEMSI, B HAIlIEM cJiydae — Ha
1000 mummncexynz (mmm Ha 1 cexyHy ). MBI He pekoMeHIyeM NCIoib30BaTh Thread.
sleep B OKOHYATEJIbHOW BEPCHM KO, HO B ]AHHOM CJIy4ae 9To yAOOHbBIIH criocob
CO3/1aTh UHTEPBAJIBI MEXK/LY PAyHIAMU CPAKEHMSI.

Kak TopKo ycoBue Kia while epecTtaeT BBITTOTHATHCH, (DYHKITNSA BEPHET CTPOKY
"Combat complete" /1Jid BBIBO/IA B KOHCOJIb.

VcnpiTaiiTe HOBYIO CHCTEMY CPaskeHust, 100aBUB B GameInput KoMaHy «fights, BbI-
3BIBAIONTYT0 (DyHKIWIO fight.

JinctuHr 16.12. lo6asneHune komanabl fight (Game.kt)

object Game {

private class GameInput(arg: String?) {
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private val input = arg ?:
val command = input.split(" ")[e]
val argument = input.split(" ").getOrElse(1, { "" })

fun processCommand() = when (command.toLowerCase()) {
"fight" -> fight()
"move" -> move(argument)
else -> commandNotFound()

private fun commandNotFound() = "I'm not quite sure what you're trying
to do!"

3amyctute Game.kt. ITompo6yiiTe MOXOAUTH IO KOMHATAM U TIPUMEHUTH KOMAHIY
«fight» B pasHbIX KOMHaTaX. DJIEMEHT CJYy4allHOCTH, IIPUCYTCTBYIONIUIT B CBOHCTBE
damageRoll unrepdeiica Fightable, OyzeT co3maBaTh HOBYIO CUTYallUIO B KasK 101
KOMHATe, B KOTOPOi1 Bbl PellnTe 3aTesTh JPaKy.

Welcome, adventurer.
A glass of Fireball springs into existence. Delicious! (x2)
Room: Town Square
Danger level: 2
Creature: A nasty-looking goblin
(Aura: GREEN) (Blessed: YES)
Madrigal of Tampa is in excellent condition!
> Enter your command: fight
Goblin did 11 damage!
Madrigal of Tampa did 14 damage!
Goblin did 8 damage!
Madrigal of Tampa did 14 damage!
Goblin did 7 damage!
Madrigal of Tampa did 10 damage!
>>>> Goblin has been defeated! <<<<
Combat complete.
Room: Town Square
Danger level: 2
Creature: none.
(Aura: GREEN) (Blessed: YES)
Madrigal of Tampa looks pretty hurt.
> Enter your command:

B ar0ii riaBe Bb HCTIOJIB30BaIN HHTEPGENRCHI, UTOOBI OMIPEETUTD, 4TG HEOOXOMMO
JUUIST yYaCTHS B CPasKeHNH, & TaKyKe aOCTPAKTHBIE KJIACCHI, YTOOBI CO3/1aTh Oa30BbIil



CpaxeHue B NyetHack 325

KJ1acc /ist Beex MoHCTpoB B NyetHack. DTu mHCTpYMEHTBI TO3BOJISIT BaM ITOCTPOUTD
OTHOIIIEHUS MEXK/Y KJIAaCCAMU, KOTOPbIE OIIPEIEIISIOT, 410 MOKET JIeJIaTh KJIACC, a He
Kax.

Mmuorue ngen 06beKTHO-OPUEHTUPOBAHHOTO IIPOrPaMMUPOBAHUS, C KOTOPHIMU
BbI TIO3HAKOMUJTUCH B TIPEIBIAYIITIX TJIABAX, CIYKAT OHOMN IEJTH: NCTIOJIb30BAHIIO
uHCTpyMeHTOB si3bika Kotlin st cosmanust macirabupyemMoro Koza, KOTOPbIi 9KC-
MOPTUPYET TOJBKO HYKHOE U CKPBIBAET BCE OCTATHHOE.

B cneaylomeﬁ IJlaB€ MbI IIOSHAKOMUMCA C O606HleHI/IHMI/I — CpeacCTBaMU A3blKa,
KOTOPbIE MTO3BOJIAIOT YKa3bIBaTh KJIACChI, pa60Ta10H1He CO MHOTHUMM THUITaMU.



06o06LeHun

B riiase 10 Bbr Yy3HaJIn, 4TO CIIMUCOK MOJKET CO/IEPIKATD 3JIEMEHTDI J0O0TO TUTIA: IeJibie
4qucJia, CTPOKHM U /1a’K€ HOBbIE TUIIDbI, 00bSIBIIEHHbIE BAMIU:

val 1istOfInts: List<Int> = 1istOf(1,2,3)
val 1istOfStrings: List<String> = listOf("string one", "string two")
val listOfRooms: List<Room> = 1listOf(Room(), TownSquare())

CIIUCKH MOTYT XPaHUTh 3JIEMEHTBI JIFOOTo ThIa Osrarogapst 0000ueHusiM, TO eCTh
0COOEHHOCTH CUCTEMBI THUIIOB, KOTOPast TIO3BOJISsIET (DYHKIIUSIM U THIIaM paboTaTh
C THIIaM¥, KOTOPbIE ellle HeM3BECTHBI BaM MJIM BaleMy KoMIuasatopy. O6o0meHust
pacupsioT 06JaCTh MOBTOPHOTO UCIIOJIb30BAHUST OMIPEIEIEHUI KITaCCOB, TOTOMY
YTO MO3BOJISIOT BAIIUM OTIpeIeIeHUsIM PadoTaTh CO MHOTMMHK THTTAMH.

B aT0ii T71aBe BBl HAYYUTECH CO3/[aBaTh 0GOOIIEHHbIE KIACChl U (DYHKIIUHU, KOTO-
pbie paboTaioT ¢ 060OIMAIIINMEI TapaMeTpaMu TUIIOB. Mbl MCIIOJIb3YeM MPOEKT
Sandbox u cmozenupyem B HeM 0000IIEHHBIN KJace LootBox, KOTOPbBIil XpaHUT
BUPTYaJIbHYIO HATPaLy.

O6baBneHmne 0606WEeHHbIX TUNOB

Obobuennvll mun — 3TO KJIACC, KOHCTPYKTOP KOTOPOTO TIPUHUMAET apTyMeHTHI
so6oro tura. HauneM ¢ 00bIBICHNUS CBOET0 0000IIIEHHOTO THIIA.

Ortxkpoiite npoekT Sandbox u 1ob6aBbre HOBBIN (haiia ¢ uMereM Generics.kt. BayTpu
Generics.kt 00bsIBUTE KJIaCC LootBox ¢ napamempom 0600uenozo muna J1Jist €ro co-
JIEPKUMOTO, @ TAKIKE C private-CBOIICTBOM loot, KOTOPOMY MPUCBAUBAETCS APTYMEHT
item — Harpaja.
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JNnctmur 17.1. Co3ganne obobuieHHoro Tuna (Generics.kt.)

class LootBox<T>(item: T) {
private var loot: T = item

Bbi 00bsiBIIsIETE Ki1ace LootBox M JiesiaeTe ero 0000MEeHHbIM, YKa3bIBast apaMeTp
000011eHHOTO THIIA T B YIJIOBBIX CKOOKaX (< >) JJIST KCIIOJBb30BAHUS € KJIACCOM.
[Tapamerp 06001EHHOTO THUIIA T CIYKUT 3aIIOJTHUTEIEM JJIs ONpeesIeHUsT TUIIa
HarpaJbl.

[TaBHBIIT KOHCTPYKTOP KJacca LootBox MPUHUMAET HATPALy JIOOOTO THIA (item:
T) U IPUCBAMBAET €ro 3HaUYeHue private-CBOUCTBY loot, Tak:ke UMEIOIEMY THII T.

Ob6paruTe BHUMaHUeE, 4TO MapaMeTp 0000IMIEHHOTO THIIA YacTO 0003HAYAETC ST
eIMHCTBEHHOI OYKBOM T, COKpAIlEeHHO OT "type" (THIT) CJIOBA «THUII», XOTSI TOYHO
TaK jKe MOKHO MCII0Jb30BaTh J00YI0 OYKBY MM CJ0BO. MBI IpeaiaraeM uc-
M0JIb30BaTh T, TAK KaK 9TO paclpocTpaHeHHast (hopMa 3alliCh U B IPYTUX SI3bIKAX,
B KOTOPBIX €CTh 0000IeHNs, CIeJ0BATEIbHO, UCII0Jb30BaHUE 9TOH 3amucu Oyer
yI0OHO JIJIsT YTEHUSI.

Bpems onpobGoBaTh HOBBIN Kiacc LootBox. /lo6aBbre hyHKINIO main, 0ObsiBUTE
napy BHU/IOB Harpaj u cosjaliTe napy 3K3eMILISIPOB KasK/0il Harpajbl B CyH/IyKe

(loot box).

JincTmHr 17.2. O6bsiBeHne CyHAyKoB C Harpaaov (Generics.kt.)

class LootBox<T>(item: T) {
private var loot: T = item

class Fedora(val name: String, val value: Int)
class Coin(val value: Int)
fun main(args: Array<String>) {
val lootBoxOne: LootBox<Fedora> = LootBox(Fedora("a generic-looking fedora",

15))
val lootBoxTwo: LootBox<Coin> = LootBox(Coin(15))

Bur cosmannu gBa Buga narpas (s (fedora) u MomeTsI (Coins); 1 TO U Apyroe —
3TO OYeHb JKeJIAaHHbIE HArPaJibl) 1 J[BA CYH/YKa, YTOOBI XPAHHUTD UX.
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Tak Kak BbI CeJalu Kjaacc LootBox 000OIIEHHBIM, MOKHO HCIIOJIb30BATh TOJBKO
OJTHO OObSIBJIEHHUE KJTAacCa JIJIS TIO/IEP/KKY Pa3HbIX CYH/IYKOB C HArPaJaMIi: OJTHUX —
TOJIBKO CO IJISATIAMU, IPYTUX — TOJBKO C MOHETaMU U T. [I.

O6paTI/ITe BHUMAaHKE Ha 00 bABIEHUS InepeMeHHbIX LootBox:

val lootBoxOne: LootBox<Fedora> = LootBox(Fedora("a generic-looking
fedora", 15))
val lootBoxTwo: LootBox<Coin> = LootBox(Coin(15))

VriioBbie CKOOKH B 00bSIBJIEHUY THIIA TEPEMEHHON YKa3bIBAIOT, KAKO THIT HArPaIbl
MO’KET XPaHUTh KOHKPETHDIN AK3eMIIJISAP LootBox.

O6001eHHbIe TUTIBI, Kak 1 Apyrue bl B Kotlin, nogmepskusaiorcest MexaHusMoM
ABTOMATUYECKOTO OTIPe/Ie/IeHIs TUTIOB. [[JIs1 MILTIOCTPAIIUU Mbl SBHO YKA3aJTH THITbI,
HO UX MOKHO OITYCTHUTD, TaK KaK KaXK7as epeMeHHasT MHUIMATU3UPyeTCs 3HaUe-
HUEeM KOHKPETHOro Tuia. B cBoeM Koje Bbl 00bIYHO OTOpachiBaere MHAMOPMAIIIO
0 THUTIe, eCTU OHA He Hy’KHa. Tak 4To He CTeCHSNTECh U CMEJIO yIasiTe ee, eCu
BaM 3aX04eTcs.

0606LeHHbIe (hyHKLMH

O600611IeHHbIE TAapAMETPBI THIIA TaKKe PABoTAOT U ¢ (HYHKIUAMEI. ITO XOPOIIast
HOBOCTb, TaK KaK B JIaHHbIII MOMEHT UTPOK He MOKeT 3a0paTh Harpajy U3 CyHayKa.

Hacraso Bpemst a10 ucnpasuth. /lo6aBbre (hyHKIINIO, KOTOPast MO3BOJISIET UTPOKY
NOCTATh HATrpay, HO TOJBKO eCJI CYHIYK OTKPBIT. CIIe/iuTe 3a TeM, OTKPBIT JIM CYH-
YK, T0OaBWB CBOWCTBO open.

Jinctunr 17.3. Job6asneHne dyHkumm fetch (Generics.kt.)

class LootBox<T>(item: T) {
var open = false
private var loot: T = item

fun fetch(): T? {
return loot.takeIf { open }

B nipumepe Bbl 00bsiBUIIN 000611IeHHY 10 (QyHKIHNIO fetch, KOTOpast BO3BpaIlaeT 3Have-
Hiie 0600IIEHHOTO THIIA T, YKa3aHHOTO B ONPEAEJICHUH KJlacca LootBox 1 CJIy/Kallero
3aT0JHUTEIEM JIJIST BU/IA HATPA/IBL.



0606LLEeHHbIE hYHKLNM 329

O6parute BuumManue: ecin Obl fetch ObLia 00bsABIeHA BHE LootBox, TUII T ObLI Obl
HEJIOCTYTIEH, TaK Kak T MPUBsI3aH K 00bSIBJIECHNIO KJ1acca LootBox. OiHaK0 0000111eH-
fbie (QYHKIMHU He TPeOYIOT, UTOOBI KIACC UCTIOTb30BA ITapaMeTp 0000IIEHHOTO THTIA.
B caenyiotiiem pasjiesie BbI CMOKETE B 3TOM YOEIUTHCSI.

[Tonpobyiite 3a6path coiepkiMoe lootBoxOne B (DYHKIIUHU main, UCIIOJIB3YsI BAITY
HOBYIO (DyHKIIHIO fetch, criepBa 13 3aKPBITOTO CYH/IYKA.

JInctuHr 17.4. TectupoBaHue 0606ueHHon dyHkumn fetch (Generics.kt.)

fun main(args: Array<String>) {

val lootBoxOne: LootBox<Fedora> = LootBox(Fedora("a generic-looking fedora",
15))

val lootBoxTwo: LootBox<Coin> = LootBox(Coin(15))

lootBoxOne.fetch()?.run {
println("You retrieve $name from the box!")

Wcnonpayiite cranaapTHyio PYHKINIO run (C KOTOPOI TO3HAKOMUJINCH B ry1aBe 9)
17151 BBIBOJIA Ha3BAHUsI COJAEPIKUMOIO lootBoxOne, €CJIi OHO UMEETCSL.

BeromuuTe, 9TO run orpaHndmMBaeT 00J1aCTh BUAUMOCTH JIsIMO/IbI, KOTOPYIO MPH-
HUMAET, 9K3eMILISIPOM 00beKTa-IPUEMHUKA. DTO 3HAYUT, YTO $name CChLIAETCS HA
CBOIICTBO name KJIacca Fedora.

3amycture Generics.kt. BoiBosa He mocseyet. Bl He cMoryii 3a6parhb Harpasy, Tak
KaK CYHJIYK 3aKpbIT. Teriepb OTKpOIiTe CyH/IYK ¥ CHOBA 3amycture Generics.kt.

JNnctmur 17.5. OtkpbiTne cyHayka (Generics.kt.)

fun main(args: Array<String>) {

val lootBoxOne: LootBox<Fedora> = LootBox(Fedora("a generic-looking fedora",
15))

val lootBoxTwo: LootBox<Coin> = LootBox(Coin(15))

lootBoxOne.open = true
lootBoxOne.fetch()?.run {
println("You retrieve a $name from the box!")
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B ator pa3 npu Beimosinenun Generics.kt BbI yBUIMTE Ha3BaHUE MTOJTYYEHHON Ha-
TPaJIbL:

You retrieve a generic-looking fedora from the box!

Heckonbko napaMeTpoB
0606L1eHHOro TMNa

O6o061mmennast GyHKIMS WM TUIT TaKKe MOTYT UMETh HECKOJIBKO MapaMeTPOB
0600611eHHOTO THTIA. J[0TTycTIM, BAM XOU€TCsI BBECTH €lite OJHY (DYHKIINIO — fetch,
KOTOpast IpUHUMaeT (hYHKIIHIO, TPpeobpasy oy Harpaiy OHOTO BU/IA B IPYTOI,
HamrpuMep B MOHETHI. KoJMdecTBO BO3BpAIaeMbIX MOHET 3aBUCUT OT II€HHOCTH
HCXOHO Harpazbl. Takoe peobpaszoBanue peaansyer (HYHKIUsT BHICIIETO T10-
psanka lootModFunction, koTopas nepepaercs B fetch.

Jlobasbre HOBYIO (QyHKIHIO fetch B LootBox, KOTOpast OyAeT MpUHUMATD (DYHKITUIO,
peoOPas3yIoILyIo Harpajy.

JInctmHr 17.6. Vicnonb3oBaHne HECKOSIbKMX NMapaMeTpoB 0606LWeHHOro TMna
(Generics.kt.)

class LootBox<T>(item: T) {
var open = false
private var loot: T = item

fun fetch(): T? {
return loot.takeIf { open }

fun <R> fetch(lootModFunction: (T) -> R): R? {
return lootModFunction(loot).takeIf { open }

B npumepe Mbl 106aBUIN B ompesiesienre (GyHKIIMKU HOBBIN mapaMeTp 00001IeH-
HOTO THUTIa R , COKPAIleHHO OT "return” (BO3BpaT), HOTOMY YTO OH ONpeesseT
THUIT BO3BPAIaeMOro 3HadYeHusi. Mbl TIOMECTH/IN TTapaMeTp 0000IEeHHOTO THIIA
B YIJIOBBIX CKOOKAX HEMOCPEACTBEHHO mepe nMeneM (hyHKIU: fun <R> fetch.
ODyukius fetch Bo3BpallaeT 3HAYE€HNE THITA R?, TO €CTh BEPCHIO R C MOJIEPIKKOI
suavenus null.
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Bbol Takske ykazasiu, 9To lootModFunction (1ocpecTBOM 00bsIBJIEHNST THITA (DYHKITUT
(T)—R) IpUHUMAET apryMeHT ThIIa T ¥ BO3BpaIaeT THIl R. Mcrbitaiite 00bsBIEHHY O
HOBYI0 (hyHKIIMIO fetch. B aToT pas nepeaiite hyHKIMIO TpeoOpa3oBaHus Harpa/ibl
B KayecTBe apTyMeHTa.

Jinctunr 17.7. MNepepava pyHKUmMn npeobpa3oBaHus Harpagbl B Ka4eCTBe apryMeHTa
(Generics.kt.)

fun main(args: Array<String>) {
val lootBoxOne: LootBox<Fedora> =
LootBox(Fedora("a generic-looking fedora", 15))
val lootBoxTwo: LootBox<Coin> = LootBox(Coin(15))

lootBoxOne.open = true
lootBoxOne.fetch()?.run {
println("You retrieve $name from the box!")

val coin = lootBoxOne.fetch() {
Coin(it.value * 3)

}

coin?.let { println(it.value) }

Hosast Bepcust hyHKINM fetch, 00bsiBIIEHHAsT BAMH, BO3BPAIlaeT THII TIePeaHHOI
JsAMOIbI R. Bbl BepHYJIU Coin? 13 JIsIMO/IbI, HOATOMY THII R B 3TOM cJiiy4ae Coin?. Ho
HOBast Bepcust fetch Oosiee rOKast 1 MOKET BO3BPAIIATh HE TOJBKO MOHETBI, CJIE/0-
BaTesIbHO, (DYHKIMs fetch BepHET 3HAUEHHUE TOTO JKe THTIA, 9TO U JIIMO/Ia, TaK Kak R
3aBUCHUT OT TUTIA 3HAYEHW ST, BO3BPAINAEMOT0 aHOHUMHOI (DYHKITHEH.

lootBoxOne COJIEPKUT Harpasy Tuma Fedora. Ho Banra noBasg ¢hynknms fetch Bepuer
Coin? BMeCTO Fedora?. ITO BO3MOKHO GJarojiapst JOMOJTHUTEIBHOMY TTapaMeTpy
0600611eHHOTO THTIA R.

ODynkims lootModFunction, mepesiaBaeMast B fetch, BEIYUCIIIET KOJTUIECTBO MOHET,
YMHOKasI IIEHHOCTD Harpajbl B CYHAYKe Ha TPU.

3amyctute Generics.kt. B 9TOT pa3 Bbl yBUANTE Ha3BaHUeE HArpabl fedora (1ILIsMIA),
HalIeHHON B CYH/IYKe, U ee IIeHHOCTh B MOHETax:

You retrieve a generic-looking fedora from the box!
45
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OrpaHunueHus 0606wWweHnm

JlotmycTiM, BBl OBI XOTEJIHM TaPaHTUPOBATh, YTO B CYHAYK MOKHO CKJIaBIBATH TOJBKO
Harpaspl, a He 4To-HUOY /b elte. MoskeTe yKasaTh orpaHuYeHre 0006IIEeHHOTO THITA
JUISE PEIleHrst KOHKPETHO 9TOi 3a/1auu.

Jlng Havasa 00BABUM KJacchl Coin U Fedora Kak IOJIKJIaCChl HOBOTO CyIIepKJacca
Loot.

JNinuctnur 17.8. [lo6aBneHune cynepknacca (Generics.kt.)

class LootBox<T>(item: T) {
var open = false
private var loot: T = item

fun fetch(): T? {
return loot.takeIf { open }

}

fun <R> fetch(lootModFunction: (T) -> R): R? {
return lootModFunction(loot).takeIf { open }

¥
open class Loot(val value: Int)
class Fedora(val name: String, val value: Int) : Loot(value)

class Coin(val value: Int) : Loot(value)

Tereps 100aBUM OrpaHuYeHne B 00bSBIECHNE TapaMeTpa 0000IEHHOTO THITA LootBox,
4TOOBI TOJILKO HACJECHUKHU KJTacca Loot MOTJIN MCIIOJIb30BATHCSI C LootBox.

JinctmHr 17.9. OrpaHuyeHmne napameTpa 0606LWeHHOro Tuna cynepkiaccom Loot
(Generics.kt.)

class LootBox<T : Loot>(item: T) {

B npumepe Bbi 106aBIIIN OrpaHTyeH e it 0G00IIEHHOTO THTIA T, OITPE/IE/INB ero KakK
:Loot. Terepb B CYHIYK MOKHO TIOJIOKUTD TOJIBKO T€ HATPA/Ib, KOTOPBIE SIBJISTIOTCS
HACJIeJIHUKAMU KJIacca Loot.
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Bo3MoskHO, y Bac BO3HUK BOITPOC: 3a4eM BoOOIIIe HysKeH 1mapameTp T? [Touemy nmpocto
He MCIIO0JIb30BaTh TUII Loot? IlapaMeTp T 1mo3BoJisieT 0OpaIaThCst K Harpae orpe-
JIEJIEHHOTO THTIA ¥ OJIHOBPEMEHHO JIOIYCKAET MOMENIATh B CYH/LYK Harpa/bl OO0
Buza. To ecTh CyHIyK LootBox Oy/IeT XpaHUTh Harpaiy He THUIa Loot, a, HAIIPUMEP,
THIa Fedora. M KOHKpPETHBIN THII Fedora OYAET OIPEAESTHCS ¢ TIOMOIIBIO T.

OGbsIBUB THIT HATPA/IBI KAK Loot, BbI TOYHO TAK K€ CMOTJIN ObI TOMECTHTD B CYH/IYK
TOJIBKO HACJIEHIKOB Loot, HO MH(MOPMAIINA O TOM, YTO B CYH/TyKe XPAaHUTCA Harpaja
Fedora, Gbi1a ObI yTpadeHa. Mcmomb3oBanme KOHKPETHOTO THTIA Loot, HATIPUMEp, He
I03BOJIMJIO OBl CKOMITUIMPOBATD CJIELY IO KO/

val lootBox: LootBox<Loot> = LootBox(Fedora("a dazzling fuschia fedora", 15))
val fedora: Fedora = lootBox.item // HecoBnapgeHnue Tunos - TpebyeTtcs: Fedora,
// WmeeTcsa: Loot

U BbI YK€ He y3HaeTe, YTO CYHAYK LootBox XpaHUT YTO-TO OTJIMYHOE OT Loot. Uc-
I10J1b3Y sl OTPaHNYE€HNE TUIIOB, BO3SMOKHO OrPaHUYMTh COJIEPKUMOE CYH/IYKa J10 Loot
1 COXPaHUTbD IMOJATUIL Harpa/ibl B CyH/IYKeE.

vararg u get

Bamr CYHAYK MOJKET COZIEPIKATh HArpamay JM060T0 BU/a, HO TOJIbKO OHY. A 4To, eCJIn
HOHaZIO6I/ITC$I COXPaHUTb HECKOJIbKO Harpa/i Loot B LootBox?

JLJist TOr0 M3MEHUTE TJIaBHbII KOHCTPYKTOP LootBox, J0OABUB KJIIOUEBOE CJIOBO
vararg, KOTOpOe [103BOJISeT lepe/laBaTh IIPOU3BOJIbHOE KOJIMYECTBO apIYMEHTOB
B KOHCTPYKTOP.

JNnctmur 17.10. Jobasnenue vararg (Generics.kt.)

class LootBox<T : Loot>(vararg item: T) {

Terepb, KOr/a Bbl 10OaBUIIH KJIIOUEBOE CJIOBO vararg B LootBox, €ro TepeMeH-
Hast item Oy/eT MHTEPIPETUPOBATHCS KOMIUISTOPOM KaK MACCUE DIEMEHTOB,
a He KaK OJIUH 3JIEMEHT, YTO IMO3BOJUT KOHCTPYKTOPY LootBox IIPUHSTH HECKOJIh-
ko Harpan. (BemomauTe raasy 10, B KOTOPOil TOBOPUTCS, YTO MACCUB — 3TO TUIL
KOJLTEKITNN. )
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O6HoBUTE IEpeMeHHY10 loot 1 (DYHKIMIO Fetch, YTOOBI yU4eCTh 9TO UBMEHEHUE, 10-
6aBUB BBIGOPKY HArpajl 13 MaccuBa loot 10 MHIEKCY.

Nuctuur 17.11. NHpekcnposaHue Maccmia loot (Generics.kt.)

class LootBox<T : Loot>(vararg item: T) {
var open = false
private var loot: TArray<out T> = item

fun fetch(item: Int): T? {
return loot[item].takeIf { open }
}

fun <R> fetch(item: Int, lootModFunction: (T) -> R): R? {
return lootModFunction(loot[item]).takeIf { open }

O6paTI/ITe BHUMaHUE Ha KJIOYEBOE CJIOBO out, ZIO6aBJI€HHO€ B HOBOE 0ObSBIICHIE
THHaHEpeMEHHOﬁlootﬂKHKPKBOGCHOBOOUtHeO6XOﬂHMO,HOTOMYQTOOHOHBHHGTCH
YaCTbIO BO3BPAIIla€EMOI'0 THUIIA JM000H nepeMeHHoﬁ, 00DbABJIEHHON KaK vara rg. Coatum
KJIIOYEBBIM CJIOBOM U €r0 «HAIlaDHUKOM» in BBI IIPSIMO ceilyac 1 I103HAKOMUTECD.

[TonpoGyiiTe HOBYIO yJIydIIEHHYIO BEPCUIO LootBox B main. ITosmosxkuTe ere ogHy
IJISATY B CYHAYK (€CJIM XOTHUTE, TO MPOSIBUTE U300PETaTeIbHOCTD, IPUAYMAaB UMSI
JI7IST BTOPOI NIJIATIB ). 3aTeM U3BJIEKUTE IBe HArPajIbl U3 lootBoxOne, KAXKIYIO CBOUM
BBI3OBOM fetch.

JinctuHr 17.12. TectuposaHue LootBox (Generics.kt.)

fun main(args: Array<String>) {
val lootBoxOne: LootBox<Fedora> = LootBox(Fedora("a generic-looking fedora",
15):
Fedora("a dazzling magenta fedora"”, 25))
val lootBoxTwo: LootBox<Coin> = LootBox(Coin(15))

lootBoxOne.open = true
lootBoxOne.fetch(1)?.run {
println("You retrieve $name from the box!")

}

val coin = lootBoxOne.fetch(0) {
Coin(it.value * 3)
}

coin?.let { println(it.value) }
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3arryctute Generics.kt cHoBa. Bbl yBuiuTe Ha3BaHMe BTOPOIT HArpajbl B lootBoxOne
U IIeHHOCTb MTePBOI HArpajibl B MOHETAX:

You retrieve a dazzling magenta fedora from the box!
45

Erite oue ¢rocob 06ectednTsb JOCTYII IO WHAEKCY K MACCUBY loot — peayim3oBaTh
B LootBox (DyHKIINIO get, KOTOpas MO3BOJSET MCIIOIB30BaTh ortepaTtop [ ] (BB 110-
3HAKOMUJIUCH C TIEPETPY3KOIT OMEepaTopoB B riiase 13).

O6HoBUTE LootBox, 100aBUB pean3alunio get.

Jinctuur 17.13. [JobasneHne onepaTopa get B LootBox (Generics.kt.)

class LootBox<T : Loot>(vararg item: T) {
var open = false
private var loot: Array<out T> = item
operator fun get(index: Int): T? = loot[index].takeIf { open }
fun fetch(item: Int): T? {
return loot[item].takeIf { open }

fun <R> fetch(item: Int, lootModFunction: (T) -> R): R? {
return lootModFunction(loot[item]).takeIf { open }

Tenepb BOCTIONB3yHTECh HOBBIM OTIEPATOPOM get B YHKIIMH main.

Jinctuur 17.14. Vcnonb3osaHue get (Generics.kt.)

fun main(args: Array<String>) {
coin?.let { println(it.value) }

val fedora = lootBoxOne[1]
fedora?.let { println(it.name) }

get 1103BOJIsIET OBICTPO 3a0paTh HArPaJLy MO YKA3aHHOMY MHEKCY. 3arycTute Generics.
kt cHOBA, 1 BRI YBUINTE Ha3BaHNEe BTOPOIT Harpajbl Fedora 113 1ootBoxOne, CIeIyToTIee
3a TIPEBIAY M COOOIIEHIEM:
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You retrieve a dazzling magenta fedora from the box!
45
a dazzling magenta fedora

in nout

Jluist masibHemx 3MeHeHn  Balix mapamerpoB o6obienHoro tua Kotlin mpejto-
CTaBJIsieT KJIOYeBble ¢JI0Ba in 1 out. UTOOBI TOCMOTPETDH Ha MX PaboTy, co3naiite
POCTOIi 0000IEHHBIN KiIacc Barrel B HOBOM (aiisie ¢ nMeneM Variance.kt.

JNnctmur 17.15. O6basneHune Barrel (Variance.kt)

class Barrel<T>(var item: T)

JLJ1st 5KCTIEpUMEHTOB € Barrel 106aBUM (YHKINIO main. B main 0GbsiBrTe Barrel st
XpaHeHUs Fedora U ellle O/I1H Barrel juist XpaHeHNs Loot.

JNinctmur 17.16. O6bsBneHne aByx Barrel B main (Variance.kt)

class Barrel<T>(var item: T)

fun main(args: Array<String>) {
var fedoraBarrel: Barrel<Fedora> =
Barrel(Fedora("a generic-looking fedora", 15))
var lootBarrel: Barrel<Loot> = Barrel(Coin(15))

Xotst Barrel<Loot> MOKET XPaHUTH HATPA/IbI JIIOOOTO TUTIA, KOHKPETHBII 00bsIBJICH-
HBII1 9K3EMILJISIP B IIpUMepe XpaHUT Coin (11o/KJacc Loot).

Temeps mpuUCBOIiTE TIEpEMEHHO lootBarrel ak3eMILIIp fedoraBarrel.

JNinctmHr 17.17. MNonbiTka NpucBonTb 3HadeHue lootBarrel (Variance.kt)
class Barrel<T>(var item: T)
fun main(args: Array<String>) {
var fedoraBarrel: Barrel<Fedora> = Barrel(Fedora("a generic-looking fedora",
15))

var lootBarrel: Barrel<Loot> = Barrel(Coin(15))

lootBarrel = fedoraBarrel

VAMBUTEIBHO, HO 3TA TIOMBITKA Oy/IeT OTBeprHyTa KOMIIasTopoM (puc. 17.1).
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lootBarrel = fedo ragb rrel

Type mismatch.
Required: Barrel<Loot>

Found: Barrel<Fedora>

Pwuc. 17.1. HecooTBeTcTBME TUNA

Kazasmoch 0Ob1, Takoe MpUCBaUBaHUE JOJKHO OBITH IOMYCTUMO. Fedora Bce-Taku
SIBJISIETCS HACJIETHUKOM Loot, U TepeMeHHON THTa Loot BIIOJIHE MOKHO TIPUCBOUTD
9K3eMILIAp Fedora:

var loot: Loot = Fedora("a generic-looking fedora", 15) // HeT owubku

Yro0bl MOHATH, B 4eM IIpobJemMa, JaBaiiTe MopasMbIILLISEM, YTO MOJYYUTCS, eCIIH
TaKoe MPUCBaMBaHKEe BBIITOJTHUTCS YCIEITHO.

Ecsau xoMnuisiTop paspeniut NpucBOUTb 9K3eMILIAP fedoraBarrel 1epeMeHHOMN
lootBarrel, TOr/Ia lootBarrel 6yILeT YKa3blBaTb Ha fedoraBarrel U IIOSIBUTCS BO3-
MOKHOCTB B3aMMO/IEIICTBOBATh ¢ HArpaioii B fedoraBarrel Tak, Gy/TO 9TO Loot, a He
Fedora (ITOTOMY UTO THT lootBarrel — 9TO Barrel<Loot>).

Hampumep, MOHETBI — 9TO OIWH U3 TIOATUTIOB Loot, TO9TOMY CBOIICTBY item 9K3eMII-
Jsipa lootBarrel (KOTOPBIN yKa3biBaeT Ha fedoraBarrel) MOKHO OBLIO ObI IIPHUCBOUTD
MoneTsl. Creanite Tak B Variance.kt.

JiuctuHr 17.18. lMNpuceBanBaHne MoHeT cBoWCTBY lootBarrel.item (Variance.kt)

class Barrel<T>(var item: T)

fun main(args: Array<String>) {
var fedoraBarrel: Barrel<Fedora> = Barrel(Fedora("a generic-looking fedora", 15))
var lootBarrel: Barrel<Loot> = Barrel(Coin(15))

lootBarrel = fedoraBarrel
lootBarrel.item = Coin(15)

Tenepb IIPEAIIOJIOKUM, YTO BbI 06pamaeTer K fedoraBarrel.item, oKuzas 10JIy-
YUTH LY.

JinctmHr 17.19. O6pauieHme k fedoraBarrel.item (Variance.kt)

class Barrel<T>(var item: T)

fun main(args: Array<String>) {
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var fedoraBarrel: Barrel<Fedora> =
Barrel(Fedora("a generic-looking fedora", 15))
var lootBarrel: Barrel<Loot> = Barrel(Coin(15))

lootBarrel = fedoraBarrel
lootBarrel.item = Coin(15)
val myFedora: Fedora = fedoraBarrel.item

Kommnuaarop cToskHeTcsS ¢ HeCOOTBECTBHEM THTIa — fedoraBarrel.item He Fedora,
a Coin, — 1 BBI ITIOJIyYUTe UCKJIIOYeHNe ClassCastException. Temeps y Bac BO3HUKIIA
pobJieMa, ¥ IMEHHO 110 3TOi MpUYKie KOMITAJISITOP U3HAYAIBHO 3aMPETHII IIPHU-
CBarBaHUe.

Jlist petiieHist 9Toi MpoOIeMbl 1 OBLIH TIPH/YMaHbI KJIIOYEBbIE CJI0BA in U out.

B 06baBienun kaacca Barrel 1o0aBbre KJIIOYEBOE CJI0BO out U U3BMEHUTE item C var
Ha val.

Jinctunr 17.20. lo6asneHue out (Variance.kt)

class Barrel<out T>(varval item: T)

[Hanee ynanute cTPOKY Kojla, B KOTOPOH NpUCBanBajiu Coin CBOMCTBY item (UTO
Terephb 3aIpelleHo, TaK Kak item yiKe val), M TPUCBOITE CBONCTBY lootBarrel.item
nmepeMeHHyIo myFedora BMeCTO fedoraBarrel.item.

JNnctmur 17.21. NameHeHne npuceamBanms (Variance.kt)

class Barrel<out T>(val item: T)

fun main(args: Array<String>) {
var fedoraBarrel: Barrel<Fedora> = Barrel(Fedora("a generic-looking
fedora", 15))
var lootBarrel: Barrel<Loot> = Barrel(Coin(15))

lootBarrel = fedoraBarrel

lootBarrelitem=—Coin(15)

val myFedora: Fedora = fedoraBarrel.itemlootBarrel.item
Bcee ommbku victpasiensr. YTo M3MEHUIOCH?

[TapameTp 0600IIEHHOTO TUIIA MOKET UTPATh ABE POJIU: NOMpPeOUMens i npouUseo-
oumenv. PoJib TPOM3BOIUTEIISI TIO[Pa3yMeBaeT, 4To 0000IIEHHbI mapamMmerp Oyaer
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JOCTYIIEH J1ist yTeHust (HO He JIJISt 3aII1CH ), 8 POJIb TOTPeOUTE ISt 03HAYAET, 4TO 06006-
IEHHBIIT TTapaMeTp OyeT TOCTYIEH st 3aruck (HO He JIJIst YUTEHUsT).

JlobGaBuB KJII0YeBOE CJIOBO out B Barrel<out T>, BBl yKasau, 4ToO 0O606IIEHHbII
napaMetp Oyzer Bectu ceOs1 Kak MPOU3BOIUTEND, TO €CTh OyAeT MOCTYIIEeH st
YTEHUST, HO He JIJIs 3aIMCH. ITO 3HAYHT, 4TO OOBSBJIECHIE item C KITFOYEBBIM CJIOBOM
var GoJiee He paspelieHo. B mpoTHBHOM ciiydae OHO He OyJIeT TIPOM3BOANTEIEM
1St Fedora, a GyieT JOCTYITHO JIJIsl 3aIIUCH U CTaHET MOTpebuTesIeM.

Crenas 06001€eHIe TPOU3BOIUTENIEM, BBl YOEIUIN KOMITHIISITOP B TOM, YTO TPO-
6sieMa, olMcaHHasl paHee, OOJIbIIE He HOSABUTCS: TaK Kak 0O0OIEHHbBIN mapaMerp
Terepb MPOU3BOMTEb, 8 He OTPEOUTEb, IepeMeHHast item He Oy/IeT U3MEHSIThCS.
Kotlin paspemmr npucBouts sk3eMIuissp fedoraBarrel mepeMeHHON lootBarrrel,
[IOTOMY 4TO 3TO OE30TIaCHO: CBOMCTBO item 9K3eMILIsipa lootBarrel Tereph UMEET
TUII Fedora, a He Loot U He CMOJKET U3MEHHUThCS.

Tereps oOpaTnTe BHIMaHNUE Ha TIPUCBanBaHIe lepeMeHHOl myFedora B Intelli]. 3ere-
Hast 3IMBKA BOKPYT lootBarrel 03HAYAET, UTO OBLIO TIPUMEHEHO YMHOE ITPUBEIEHUE
THIIA, B Y€M JIETKO YOEUThCsI, €CITM HABECTH Ha HETO YKasaresb Mbiim (prc. 17.2).

val myFedora: Fedora = lggtBarrel.item

[Sman cast to BarreI<Fedora>]

Puc. 17.2. YMHoe npvBeaeHve Tuna Barrel<Fedora>

Kommunstop mpuBoauT Tuti Barrel<Loot> K Barrel<Fedora>, Tak KaK CBOHCTBO item
HEJTh35 U3MEHUTD, BE/Ib OHO SABJISAETCS TPOU3BOIUTEIIEM.

Kcraru, crineku Toske sipistiorest npoussoautessiMu. B Kotlin B o6bsiBieHnu crimcka
napameTp 0600IEHHOTO THITa OTMEYEH KJIF0UYEBbIM CJIOBOM out:

public interface List<out E> : Collection<E>

O6bsBiieHre mapamerpa 06001IIEHHOrO THIIA B Barrel KJIIOUEBbIM CJIOBOM in JacT
MIPOTUBONOJIOKHBIN a(h(PeKT MpH MOIbITKE TPUCBOUTD 9K3EeMILISIP Barrel: Tenepb
BBl HE CMOJKETe ITPUCBOUTH AK3eMILISAp fedoraBarrel TlepeMeHHON lootBarrel, HO
CMOJKETe MTPUCBOUTDH 9K3EMIIIISAP lootBarrel mepeMeHHOI fedoraBarrel.

OG6HOBUTE KO/ Barrel, IOMEHSIB KJTIOUYEBOE CJIOBO out Ha in. Bbl 3amernTe, 4To Barrel
Terepb TpedyeT yopaTh KI0UeBOe CJIOBO val U3 OITPeIeJICHUS item, TOTOMY 4TO MHAYE
HOJTIYYUTCS TPOU3BOAMTED (B HApYIIEHNE POJIU TOTPeOUTEs ).
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JinctmHr 17.22. 3aMeHa out Ha in B 06bsiBneHumn Barrel (Variance.kt)
class Barrel<inout T>(wval item: T)

Terepb lootBarrel=fedoraBarrel B main BBI30BET OIMIMOKY HECOOTBETCTBUSI THITOB.
ITomeHnsaiiTe CTOPOHBI IIPUCBAUBAHUS MECTAMMU.

JInctuur 17.23. lNepeMeHa CTOPOH npuceaneaHusa Mectamu (Variance.kt)

fun main(args: Array<String>) {
var fedoraBarrel: Barrel<Fedora> =
Barrel(Fedora("a generic-looking fedora", 15))
var lootBarrel: Barrel<Loot> = Barrel(Coin(15))

lootBarrel =—fedoraBarrel
fedoraBarrel = lootBarrel

val-myFedora: Fedora—=lootBarrel item

O6parHoe nprcBanBaHKe CTAJIO BO3MOKHBIM 6J1arojiapst TOMY, 4TO Telepb KOMITH-
JIATOP YBEPEH, YTO BbI YK€ HUKOT/a He CMOJKETE TI0JIy4UTh Harpajy Loot 13 Barrel,
B KOTOPOM XpPaHUTCS Fedora, YTO IIPUBOJUT K MCKJIIOYEHNIO ClassCastException.

Bbl yOpasiu kJoueBoe ¢JI0BO val 13 Barrel, IOTOMY 4TO Barrel Teriepb OTpeOUTE b,
TO €CTh IPUHUMAET 3HAYEHHE, HO He TIPOU3BOAUT €ro. TaksKe Bbl yOpaiu MHCTPYK-
I[MI0 U3BJIEYeHNUsT Harpa/ibl. Termepb KOMITUIISITOP MOKET CIE/IaTh BBIBOJ, YTO TaKOe
nprcBanBaHue 6e301acHo.

Kecratu, MoskeT GbITh, BbI CJBIIIAAN O TEPMUHAX Kosapuanmuocms (covariance)
U Koumpasapuanmuocmo (contravariance), KOTOpble OMMUCHIBAIOT TO, YTO JeJal0T
out 1 in. ITo HatllleMy MHEHUIO, 9TH TEPMUHbI 0Y€Hb TYMAHHO OITUCHIBAIOT PaboTy in
U out, IO9TOMY MBI TOCTapaeMcs u30erath ux. Mbl YIOMSIHYJIM X TIOTOMY, 4TO BbI
MOJKETe CTOJIKHYTBCSI ¢ HUMU TJie-HUOY/Ib ellle, HO Terepb Oy/ieTe 3HATh: €CJIU CJIbl-
HIUTE «KOBAPUAHTHOCTb», TO IIPEJCTABJISNTE out, & €CJIU <KOHTPABAPUAHTHOCTD>,
TO MPeJICTaBJsIITE in.

B aroii riaBe BbI y3HAJIM, KaK HCIIOJIB30BATh 0000TIEHUS LIS PACIIUPEHUST BO3MOK-
HocTell Kiaaccos B si3bike Kotlin, YBumenu, Kak MOKHO orpaHHYHBaTh 0006IIEHHbIE
TUIIBI M KCIIOJIb30BATh KJIIOYEBBIE CJIOBA in 1 out /IS ONIPEAEICHUs POJIM IIPOU3BO-
IUTeNIsE ¥ oTpebuTesis 0000IEHHOTO ITapaMeTpa.

B cenyiomnieii riase Bbl M3y4uTe paciInpennst, HO3BOJSIONIIE COBMECTHO HCIIO/Ib30-
BaTh (DYHKIIUM U CBOIicTBa Oe3 Hac/ie0Banus. Mbl MCIOIb3yeM UX JIIs YTy e HHs
koxa NyetHack.
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Ana nrobonbITHLIX: KKOUeBoe cnoBo reified

MHoraa 1moJie3H0 3HaTh KOHKPETHBIN Tuil 06061ienHoro napamerpa. Caenatb 910
MOJKHO C IIOMOII[LIO KJII0YEBOTO CJI0BA reified.

[IpencraBbre, UTO HY>KHO M3BJIeYb HArpajly U3 CIIMCKAa BO3MOKHBIX HArpaj U, B 3a-
BUCUMOCTHU OT THUIIA CJIyYallHO BBINIaBIIel Harpajbl, BEDHYTb 3ape3epPBUPOBaH-
HYIO Harpajly ’KeJJaeMOTO THIIA WJIK Ty, 4TO Obljia BbiOpaHa u3 crucka. OyHKIus
randomOrBackupLoot IIbITAETCS BBIPA3UTh 9TY JIOTUKY:

fun <T> randomOrBackupLoot(backupLoot: () -> T): T {
val items = 1listOf(Coin(14), Fedora("a fedora of the ages", 150))
val randomLoot: Loot = items.shuffled().first()
return if (randomLoot is T)
randomLoot
} else {
backupLoot()

fun main(args: Array<String>) {
randomOrBackupLoot {
Fedora("a backup fedora", 15)

}.run {
// BbiBepeT backup fedora unu fedora of the ages
println(name)

}

Ecsi BBI BBEzIeTE 9TOT KO/, TO OOHAPYsKUTE, uTO OH He paboraet. Intelli] Bbiaeaut
napameTp Tumna T Kak omu6ky (puc. 17.3).

return if (randomLoot isfg) {

randombL=—*
} elsz F{io L[ Cannot check for instance of erased type: TJ

backupLoot()

}

Puc. 17.3. Henb3s npoBepuTb 3K3eMnisap CTepToro Tmna

Kotlin 06bran0 3amperiaer mpoBepKy Tuma T, MOTOMY 4TO 0600IIEHHbIE THITHI TIO/-
Bep:KeHBI 3 DEKTY cmupanus munog — 3TO 3HAYUT, 4YTO WHMOpPMaIng o ture T
HeJIOCTYITHA BO BpeMs BBINOHeHU:. B Java Toxe ecTb Takoe IIPaBuIIo.



342 naBa 17. O606LeHns

Eciau ocmoTpeTh Ha GaiiT-ko (hyHKIMK randomOrBackupLoot, TO MOJKHO YBH/IETh
abdexT cTUpaHus TUIIOB B BhIpakeHUU randomLoot is T:

return (randomLoot != null ? randomLoot instanceof Object : true)
? randomLoot : backupLoot.invoke();

Kax BUJWTE, TaM, I'/I€ Bbl PaHbIIE UCIIOJIb30BaJIN T, ITOSIBUJICS Object, IIOTOMY 4TO
KOMITUJIATOP OoJIbIIIE HE y3HaeT TUII T BO BpeM: BbIIIOJTHEHNSI ITIPOTPaMMBbl. Bot mmo-
4yeMYy IIPpOBEPKa TUlla 1JiA 00OBABIECHHOTO O606H_[eHI/ISI OOBIYHBIM IIyTEM HEBO3MOJKHA.

Ho, B otsmmume ot Java, Kotlin mpenocrasisier kimoueBoe cioBo reified, Kotopoe
TIO3BOJIAET COXPAHATDH I/IH(I)OpMaL[I/IIO O TUIIE€ BO BPEMS BBITIOJIHEHUA ITPOTrPaMMBbI.

reified MCIOJIB3y€ETCS BO BCTpAaUBAEMbIX (byHKL[I/IHX CJIe1yIOLIUM 06pa30M:

inline fun <reified T> randomOrBackupLoot(backupLoot: () -> T): T {
val items = 1listOf(Coin(14), Fedora("a fedora of the ages", 150))
val first: Loot = items.shuffled().first()
return if (first is T) {
first
} else {
backupLoot()

Temeps mpoBepka Tuma first is A7 T BO3MOKHA, TOTOMY UTO HH(POPMAIIN O TUTIE
coxpatena. ndopmaryst 06 0600611eHHOM THITE, KOTOPast 0ObIYHO CTUPAETCS, TETIePh
coXpaHsieTcst, YTOObI KOMIUJIATOP MOT IIPOBEPUTH THUIT 000OIIEHHOIO TTapaMeTpa.

BaiiT-kox 06HOBJIEHHOI randomOrBackupLoot IIOKA3bIBAET, UTO JJIA T COXPAHSIETCS
AKTYaJIbHBIN TUTI BMECTO Object:

randomLoot$iv instanceof Fedora
? randomLoot$iv : new Fedora("a backup fedora", 15);

HVcrnonb3oBanme KIIoUeBOro CJI0Ba reified MO3BOJIAET UCCIEI0BATH TUIT 000OIIEHHO-
ro napaMerpa 6e3 npumeHeHust pegiexcuu (onpeaereHe MMEeHN WK TUIIA CBOMCTBA
nn (OYHKIIMK BO BPEMSI BBITIOJTHEHSI TIPOTPAMMBbI OOBIYHO SIBJISIETCST PECYPCOEMKOI
otiepaimeil).



PacwumpeHus

Pacwupenus 1103B0JSTI0T 100aBUTH (DYHKITMOHATBHOCTH THITY O€3 SIBHOTO M3MEHEHUsT
oObsiBIeHust Tra. [IprMensiiiTe pacIunPeHus ¢ MOIb30BATETLCKIMU TUITAMM, A TaK-
JKe ¢ TUITaMH, HaJT KOTOPBIMU Y BaC HET KOHTPOJIA, HaIIpuMep List, String m 1pyruMu
TUMAMK 13 cTaaapTHoil Gubanorekn Kotlin.

Pacmmpenusa cay:kat aibrepHAaTUBOUN HacjaenoBanuoo. OHU XOPOIIO MOAXOASAT
1tst tobaBieHust (GYHKIIMOHAJIBHOCTH B THII, €CJIU OIpe/esIeHre Kacca BaM He-
JIOCTYIIHO WX KJIacC He nMeeT MOAMMUKATOpa open, TIO3BOJISAIONIETO CO3/IaBaTh
I1OJIKJIACCHI.

Cranpaprrast Gubsmoreka sisbika Kotlin uacto ncrnonbsyer pacumpenwst. Harpimep,
cTaHapTHbIe (GYHKIMU, KOTOPHIE BbI U3YUYHIIHN B TJIaBe 9, 00BSIBIEHBI KaK PacIiupe-
HUA, 1 B STOﬁ Ty1aB€ Bbl YBUANTE HECKOJIBKO HPI/IMepOB nx O6'bﬂBJIeHI/IH.

B a10ii riaBe Mbl cHavasia mopaboraeM B mpoekre Sandbox, a 3aTeM puMeHUM 110-
JIydeHHbIe 3HaHUs 115t onrtuMu3aiu kojga NyetHack. Haunem ¢ Toro, 4o oTkpoem
mpoekT Sandbox u co3mamm HOBBIN (hailsr ¢ iMeHem Extensions.kt.

Ob6bsiBneHne (pyHKLUMMN-pacLuUMpeHms

Barre mepBoe pacimmpenue mo3BossieT 00ABUTD J1106y10 CTEIleHb BOCTOPra B String.
O6mbsBuTe ero B Extensions.kt.

Jnctunr 18.1. [lo6aBneHve pacumpenns ansa tuna String (Extensions.kt)

fun String.addEnthusiasm(amount: Int = 1) = this + "!".repeat(amount)

DyHKIMU-paCIIUPEHHs O0bSIBIISTIOTCS TEM JK€ CIIOCOOOM, UTO ¥ APYTHe (DYHKIUHU, HO
C OJTHUM OTJINYHMEM: OTIpe/iesIsAs (DYHKITMIO PACITUPEHN, BbI TAK)Ke YKa3bIBaeTe THII,
U3BECTHBIN KaK NPUHUMAOWULL Mun, KOTOPOMY paciiipenue 100aBsieT BO3MOKHO-
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creii. (BerromuuTe rimaBy 9, riie pacimpsieMble TUITbI MbI HA3bIBAJIU «ITPUEMHUKAMU. )
[lnst dynkiny addEnthusiasm ykasaH NPUHUMAIONIME TUTT String.

Teno gynxiun addEnthusiasm — 3TO BCETO JIUIITL OJHO BBIpAKeHWE, KOTOPOE BO3-
BpAI[aeT CTPOKY: cofiepkiMoe this 1 1 uim 60Jiee BOCKJIMIATETbHBIX 3HAKOB, B 3a-
BUCHMOCTHU OT 3Ha4eHMs apryMeHTa amount (1 — 3TO 3HAUeHUeE MO YMOJYAHUIO).
KimoueBoe ¢I0BO this cChlIaeTcst Ha AK3EMILISIP 00bEKTA-TPUEMHIKA, JIJIST KOTOPOTO
BbI3BAHO pacliupenue (B 9TOM clydae aK3eMILISIP String).

Tenepb MOKHO BbI3BaTh (DyHKIINIO addEnthusiasm /11st TI0O0OTO SK3EMILISIPA String.
WcnbiTaiiTe HOBYIO (DYHKIIMIO-pacIinpere, 00bsIBIB CTPOKY B (DYHKIIUY main 1 BbI-
3BaB 711 Hee (bYHKITUIO-pacirupernie addEnthusiasm ¢ BBIBOZIOM Pe3ybTata.

JIncTnHr 18.2. Bbi30B HOBOro paclumMpeHus Ans aksemnaspa obbekta-npuemMHunka String
(Extensions.kt)

fun String.addEnthusiasm(amount: Int = 1) = this + "!".repeat(amount)

fun main(args: Array<String>) {
println("Madrigal has left the building".addEnthusiasm())

3amycture Extensions.kt 1 ocMoTpuTe, 1006aBIsIET N (DYHKIMSI-PACIIMPEHUE BOC-
KJIMIATEIbHBIN 3HAK B CTPOKY, KaK U 33/{yMbIBAJIOCh.

MOJKHO JTH CO31aTh TIOAKJIACC String, 9TOOI T0OABUTD 3TY BO3MOKHOCTD SK3EMILIISI-
pam String? B Intelli] mocMoTpuTe Ha MCXOMHBIN KO OOBSIBIIEHUS String, HaXKaB
KJIaBUITY Shift IBaKIBI /1711 OTKPBITHUSA TNAJIOTOBOTO OKHA Search Everywhere, n BBeuTe
B [10JIe JIJIsT TIOKCKa "String.kt". Bl yBuanTe Takoe oObsIBIEHIE KIacca:

public class String : Comparable<String>, CharSequence {

Tak Kak KJII0UYeBOE CJIOBO open OTCYTCTBYET B 06BABIECHNN KJIacca String, BbI HE
CMOJKeTe CO3/laTh II0JIKJIacC String, 4TOOBI lIO63.BI/ITb HOBbIE BO3SMOJKHOCTH Y€PE3
HacJjie/joBaHue. Kak paHee YIIOMHUHAJIOCh, paCIIUPEHUA — XOpOHII/Iﬁ BapHaHT, €CJn
BbI XOTHUTE ILO68.BI/ITI) (byHKHI/IOHaJII)HOCTI/I B KJ1aCC, KOTOPbIM HE MOJKETE YIIPaBJIATH
niamn KOTOprfI HEJIb34 UCIIOJIb30BaTh /IJId CO3JaHMA ITI0KJIacca.
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061bsiBIeHne pacluMpeHunsa ANs cynepkiacca

Pacmpenus He mosiaratotcs Ha HacJieZIoBaHMe, HO X MOKHO COYETaTh ¢ HAacJae0Ba-
HIEM I yBesindenust obactu BupuMoctu. [lompobyiite cienaTs 910 B Extensions.
kt: 0OBsIBUTE pacIupenHye /s THIA Any ¢ UMeHeM easyPrint. Tak Kak paciumiperue
00BSABJIEHO [IJ1sT Any, OHO GY/IeT IOCTYITHO JIJIst BCEX THIOB. B main 3amMeHuTE BBI30B
(yHKIIMHU println BBI30BOM paclIupeHus easyPrint 171 String.

JNnctuur 18.3. Pacwmnpenne Any (Extensions.kt)
fun String.addEnthusiasm(amount: Int = 1) = this + "!".repeat(amount)
fun Any.easyPrint() = println(this)

fun main(args: Array<String>) {
printlIn("Madrigal has left the building".addEnthusiasm()).easyPrint()

3amycrure Extensions.kt 1 yOeanTech, 4TO BHIBOJ] HE M3MEHUJICSL.

Tak Kak BbI 100aBUJIN paclIpeHne [IJisk TUTIA Any, OHO JTOCTYITHO U JIJISI TIO[THUIIOB.
Jlo6aBbre BBI30B paciivpeHust st Int.

JinctuHr 18.4. easyPrint poctynHo ansa Bcex noatunos (Extensions.kt)

fun String.addEnthusiasm(amount: Int = 1) = this + "!".repeat(amount)
fun Any.easyPrint() = println(this)
fun main(args: Array<String>) {

"Madrigal has left the building".addEnthusiasm().easyPrint()
42.easyPrint()

0606weHHble hYHKLUMN-paCLUUpPEHUns

A 4TO, ecsim BBI XOTUTE BBIBECTH CTPOKY "Madrigal has left the building" 70 u 110-
cJie BbI30Ba addEnthusiasm ?

JL1st 5TOTO HY’KHO 100aBUTh B (DYHKIIHIO easyPrint BO3MOKHOCTD BBI30BA B I[EIIOYKE.
Be1 yrke Buzienu menmoyky 13 BbI30BOB (DYHKITUH: (DYHKIIUU MOTYT y4acTBOBATH B If€-
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[OYKE, €CJIU OHU BO3BPAIIAIOT OOBEKT-IIPUEMHUK MM MHON 0OBEKT, IJIs1 KOTOPOTO
MO’KHO BBI3BIBATD OCAEAYIONHE (DYHKITUN.

O6HoBUTe easyPrint I BLI30Ba I[EIIOYKOIL.

JinctuHr 18.5. VismeHeHue easyPrint ans Bbi3oBa Lenoykoi (Extensions.kt)

fun String.addEnthusiasm(amount: Int = 1) = this + "!".repeat(amount)

fun Any.easyPrint()=printlIn(this): Any {
println(this)
return this

Tenepb monpodyiite BbI3BaTh (QYHKIMIO easyPrint JIBasK/IbL: /10 U 1ocJie addEnthusiasm.

Jinctmur 18.6. BbizoB easyPrint asaxabl (Extensions.kt)

fun String.addEnthusiasm(amount: Int = 1) = this + "!".repeat(amount)

fun Any.easyPrint(): Any {
println(this)
return this

}

fun main(args: Array<String>) {
"Madrigal has left the building".easyPrint().addEnthusiasm().easyPrint()
42.easyPrint()

Kon re ckommusmposasicst. I1epBbiii BbI30B easyPrint ObLT pasperiieH, a addEnthusiasm
Het. [TocMoTpuTe Ha MHGOPMAIIUIO O TUIIE, YTOOBI IOHATh, TIOYEMY TaK IIPOUCXO/IHT:
IIEJIKHUATE Ha easyPrint u Ha;kmuTe Control-Shift-P (Ctrl-P) 1 13 mosiBUBIIIETOCS CITMCKA
pacuiupeHuit BbI6epI/ITe nepsoe: ("Madrigal has left the building".easyPrint()")
(puc. 18.1).

@DyHKIWMsT easyPrint BO3BPAIAeT CTPOKY, /ST KOTOPOU ObLIa BhI3BaHA, HO IS €e
IIpe/ICTaBICHUS UCIOJIb3yeT TUII Any. addEnthusiasm IOCTYITHA TOJIBKO 7S String,
MMO9TOMY ee HeJTb3s1 BBI3BATh /IJId 3HAUeHNUs, BO3BpaliaeMoro hbyHKIneli easyPrint.

Any
“"Madrigal has left the building".easyPrint()FELLISROUENEE IS @)

Puc. 18.1. ®yHKUMA NOAAEPXKMBAET BbI30B B LIENOYKE,
HO BO3BpaLLaeT TUM, AN KOTOPOro Henb3s Bbi3BaTh addEnthusiasm
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Yro6bl pelinTh 9Ty IIPOoOIEMY, MOKHO c/ie1aTh 06001eHHoe paciiupenne. OGHOBHTE
(byHKIMIO-paciIpeHrie easyPrint U UCIIOJIb3YHTE 0OOOIIEHHBIN THIT B KAYeCTBe
MPUHUMAIOIIETO BMECTO Any.

JNinctuur 18.7. O6o6weHne easyPrint (Extensions.kt)

fun String.addEnthusiasm(amount: Int = 1) = this + "!".repeat(amount)

fun <T> AnyT.easyPrint(): AnyT {
println(this)
return this

Ternepb, Korjia pacinpeHue HCIOIb3YeT MapamMmeTp 0000IEHHOTO THIIA T B Ka4eCTBe
IpUEMHUKA ¥ BO3BpaIaeT T BMecTo Any, WH(hOPMAITUs O KOHKPETHOM THIe 00heKTa-
MpUEeMHMKA TIepelaeTcs aajee o mnernouke (puc. 18.2).

"Madrigal has left the building

Puc. 18.2. ®yHKUMS C NOASEPXKKON BbI30BaA B LIEMNOYKE BO3BpALLAET TwM,
KOTOPbIN MOXXHO WCMOJIb30BaTh

[Tonpobyiite BHIIOIHUTH Extensions.kt cHoBa. B aToT pas cTpoka Oyzer BbiBeieHa
TTBAK/IbL:

Madrigal has left the building
Madrigal has left the building!
42

Barra HoBast 060011eHHast QYHKIHsI-pacipeHne paboTaeT ¢ JT0OBIM THUIIOM, a TAKKE
obpabaTbiBaeT WHGOPMAIINIO 0 HeM. PacuiupeHusi, HCoIb3yole 0600IIeHHbIe
TUIIBI, TIO3BOJIAIOT IUCATh (PYHKIMU, KOTOPbIE MOTYT PaboTaTh ¢ CAMBIMU Pa3HbIMU
THUITAMU B TIPOrPaMMe.

Pacmupenus st 0600IIEHHBIX TUIIOB UMEIOTCST ¥ B CTAHAAPTHON OuOIMoTEKE
Kotlin. Harrpumep, mocMotpute Ha 06bsiBIIeHIe (QyHKIMNT let:

public inline fun <T, R> T.let(block: (T) -> R): R {
return block(this)
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let oObsiBIeHa Kak 0000IIeHHass (DYHKIMS pacliupeHus, 4TO MO3BOJIET eil
paborarb co Bcemu turnamu. OHa HIpUHUMAET JIMO/Y, KOTOpast oJaydaeT 00b-
eKT-IIPUEMHHUK B KauecTBe aprymenTa (T) M BO3BpalllaeT 3HaYeHMe HEKOTOPOTO
HOBOTO THUIIA R.

OO6paTtuTe BHUMaHKe Ha KJIOYEBOE CJIOBO inline, 0 KOTOPOM y3HAJIM B IJlaBe 5.
Tor 7Ke COBET, 4TO MbI JIaBaJI PaHblile, IPUMEHUM U 3/1eCh: 0ObsIBIeHUE (DYHKITHN-
pacuIMpeHusi BCTpanBaeMoi, eCJIi OHa TIPUHUMAET JMO/LY, YMEHbIITAeT 3aTPaThl
MaMATH.

CeoicTBa-pacLuMpeHmn

Kpome byHKIMii-pacumpennii, 100aBIsiiomnX HOBbIe BO3MOKHOCTH, TAK/KE MOKHO
0OBSIBIISITH CBOICTBa-paciupenus. JlobaBsTe elle 0JHO pacIiiupeHue JJs String
B Extensions.kt, Ha TOT pa3 CBOWCTBO-PACHIMPEHUE, TIOJICUNTHIBAIOIIEE IJIACHBIE,

JiuctuHr 18.8. [lo6aBneHne cBoCTBa-paclunpenns (Extensions.kt)
val String.numVowels

get() = count { "aeiouy".contains(it) }

fun String.addEnthusiasm(amount: Int = 1) = this + "!".repeat(amount)

WcnipiTaiiTe cBOE HOBOE CBOMCTBO-pacIiupeHue numVowels B main.

JinctuHr 18.9. Vicnonb3oBaHune cBOWCTBA-paclumperuns (Extensions.kt)

val String.numVowels
get() = count { "aeiouy".contains(it) }

fun String.addEnthusiasm(amount: Int = 1) = this + "!".repeat(amount)

fun <T> T.easyPrint(): T {
println(this)
return this

fun main(args: Array<String>) {
"Madrigal has left the building".easyPrint().addEnthusiasm().easyPrint()
42.easyPrint()
"How many vowels?".numVowels.easyPrint()
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3anyctuTte Extensions.kt. Bbl yBuiKTe BBIBOI HOBOTO CBOMCTBA numVowels:

Madrigal has left the building
Madrigal has left the building!
42

5

Bcenomuure: B riaBe 12 roBopHuIoch, UTO CBOICTBA Kjacca (KpoMe BBIYUCISIEMbIX
CBOWCTB) UMEIOT TOJSA, B KOTOPBIX XPAaHATCSA (haKTHIeCKue AaHHbIE, U [IJIS HUX
ABTOMATHYECKH CO3/IAI0TCS METOBI YTEHUS, a €CJIM HaJl0 — MeTo/bl 3amucH. [lo-
A0OHO BBIYMC/ISIEMBIM CBOMCTBAM, CBOWCTBA-PACIIUPEHS He UMEoT moJeit. s
HUX JTOJKHBI SIBHO OTIPEENIATHCS OTIepaTophl get M/WiH set, BRIYUCISIONINE BO3-
BpalaeMoe 3HaYeHUeE.

Hampumep, Hestb3st 00BSIBUTH TAKOE CBOWCTBO:

var String.preferredCharacters = 10
error: extension property cannot be initialized because it has no backing field

3aT0 MOKHO OOBSIBUTD CBOMCTBO-paciupenue preferredCharacted ¢ METOJIOM UTe-
HUA 1714 val prefferedCharacters.

PacwumpeHus ans TMnoB ¢ noaaepxxkou null

Pacimipenue Takke MOKHO OTIPEAETUTD JIJIsk TUTIA ¢ mojaep:xkoii null. OO bsiBieHme
pacimpeHus 1 TUIa ¢ noaaepsxkkoii null mossosmr o6pabarbiBaTh 3HaueHue null
B Tesie DYHKIMK PacIIMPEHHs], a He B TOUKE BbI30Ba.

II06aBbTe pacuiapenue g String ¢ MOJJIEP:KKOM null B Extensions.kt u IIPOBEPLTE
€ro B yHKITUM main.

Jinctunr 18.10. [jo6aBneHune paclumpeHns ans tuna ¢ noaaepxkoii null (Extensions.kt)

infix fun String?.printWithDefault(default: String) = print(this ?: default)

fun main(args: Array<String>) {
"Madrigal has left the building".easyPrint().addEnthusiasm().easyPrint()
42.easyPrint()
"How many vowels?".numVowels.easyPrint()

val nullableString: String? = null
nullableString printWithDefault "Default string"
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KirtoueBoe ¢s10BO infix MOCTYIHO IS paciiupenuii u GyHKIUiT Kiacca ¢ OHUM
apryMEHTOM ¥ [I03BOJISIET MCIIOJIb30BATh GOJIee SICHBIIT CHHTAKCUC BBI30Ba (DYHKITUN.
Ecnu dynkiust o0bsiiena ¢ infix, BbI MOKETe OTOPOCUTD TOUKY MEKIY 0O0BEKTOM-
IPUEMHIKOM ¥ BBI30BOM (DYHKIIHH, 2 TAKXKe CKOOKH BOKPYT apryMeHTa.

Bor BapuaHTBI BBI30Ba printWithDefault ¢ u 6e3 infix:

null printWithDefault "Default string" // C infix
null.printWithDefault("Default string") // be3 infix

KioueBoe ¢10B0 infix MO3BOJIIET UCIIOJIB30BATh O0Jiee TOHATHBIN CUHTAKCUC UC-
MOJTh30BAHUS (DYHKITIH, KOTOPBIN MOKET OKa3aThCs HETJIOXOH 3aMeHOI, ecIi pac-
mupenne Wi GyHKIN KJIacca MPUHUMAET eIMHCTBEHHBIN apryMeHT.

3amyctuTte Extensions.kt. Ber yBuguTe BpiBos Default string. Tak kak 3sHauenue
nullableString pasro null, pyHKIMS printWithDefault MCIIOJIb30BaIa 3HAYEHME
M0 YMOJIYAHUIO.

Pacwumpenus: paborta MaHyTpu

DyuKIuu-pacumpernsi, WJin CBONCTBAa-PACIIUPEHUs], BbI3IBAIOTCS TaK JKe, KaK
0OBIUHbBIE, HO OMPEAESAIOTCST He BHYTPU KJIacca, KOTOPBIN PACITUPSIOT, U He WC-
MOJIb3YIOT MEXaHU3M HaCJIeMOBaHUS JIJIs 100aBJIEHUST HOBBIX BO3MOKHOCTEH. Tak
KaK JKe TOT/Ia paclupeHus peajn3oBatel B JVM?

YT0o6bl OHATH, Kak pacuupenus: pabotaioT B JVM, sarsisiieM B 6aiiT-Koj, creHe-
pupoBaHHbIii KommuisitTopoM Kotlin /st pacimpenst, v iepeBeieM ero Ha sI3bIK
Java.

Otkpoiite 0okHO MHCTPpYMeHTapust Oaiit-koma Kotlin, 160 BeIOpaB B MEHIO IMyHKT
Tools — Kotlin — Kotlin Bytecode, /60 BBess 3anpoc «show Kotlin bytecode» B nua-
JIoroBOM OKHe SearchEverywhere (z1BoiiHo# Shift).

B okne Gaiit-koma Kotlin mesikmure Ha KHOMKe Decompile BBepXy cJieBa, 4TOOBI OT-
KPbITh HOBYIO BKJIQJIKY € Java-Bepcueii GaiiT-Kojia, creHepupoBaHHOTO 13 Extensions.kt.
Haiinure 6aiiT-K01 paciupenns addenthusiasm, KOTOPOE BbI OITPEAEINIIN 171 String:

public static final String addEnthusiasm(@NotNull String $receiver,
int amount) {
Intrinsics.checkParameterIsNotNull($receiver, "$receiver");
return $receiver + StringsKt.repeat((CharSequence)"!", amount);
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B Java-Bepcun Gaiit-koza pacimpenne Kotlin — aro crarnyeckuii MmeTos1, KOTOPbBIT
pu KoMusistiiue st JVM npuHrMaeT 00beKT paciinpseMoro Kiacca B KauecTBe
aprymenTa. KoMmuisatop 3amMeHsieT BpI30B (DyHKITNHT addEnthusiasm BEBI30BOM 9TOTO
CTATUYECKOTO METOJIA.

U3BneuyeHue B pacluMpeHus

Tenepb mpuMeHUM HOBbIe 3HaHus st yuyuineruss NyetHack. OTkpoiite mpoekr,
a B HeM (aiis Tavern.kt.

Tavern.kt coep:KUT MOBTOPSIIONIYIOCS IETTOYKY BBI30BOB (DYHKIIMIL /17151 HECKOJIBKUX
KOJUIEKIINI: shuffled().first().

(0..9).forkach {
val first = patronList.shuffled().first()
val last = lastName.shuffled().first()

}

uniquePatrons.forkEach {
patronGold[it] = 6.0
}

var orderCount = @
while (orderCount <= 9) {
placeOrder(uniquePatrons.shuffled().first(),
menuList.shuffled().first())
orderCount++

910 I[y6]II/IpOBaHI/I€ YKa3bIBA€T Ha BO3MOJKHOCTD BbIJI€JIEHNA JIOTUKHU B MHOTI'OPa30-
BO€ paClinpeHure.

O06baBUTE HOBOE PaCIIMpPEHKe ¢ UMeHeM random B Hauasio Tavern.kt.
Nuctuur 18.11. [JobasneHwne private-pacwmpenns random (Tavern.kt)

val patronGold = mutableMapOf<String, Double>()

private fun <T> Iterable<T>.random(): T = this.shuffled().first()

fun main(args: Array<String>) {
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Kom6unaius shuffled u first BbI3bIBAETCS JJISI CIIUCKOB (HAIPUMep, menulist)
U MHOJKECTBa uniquePatrons. UTOGKI c/iesiaTh paciinpeHue J0CTYITHBIM st 000UX
TUIIOB, B POJIY IIPUHUMAIOIIETO TUIIA CIEAYET YKa3aTh UX CYIEePTHUIL Iterable.

Temreps 3amMernM TIpeskHNE BBI3OBHI shuffled().first() BBI30BOM (ByHKIIUH-PAC-
mupenns random. (Mo:kHO BOCIIOIb30BaThCs (DYHKIIMEH TIONCKA U 3aMEHBI, TPUBS-
3aHHOU K KoMOMHauu kiasuin Command-R [Ctrl-R]. Ho Oybre BHUMaTEIbHBI — He
3aMeHuTe BbI30B shuffled().first() BHyTpPH caMOTO pacHIMpeHns.)

Jinctuur 18.12. Vicnonb3oBaHue pacwmperuns random (Tavern.kt)

private fun <T> Iterable<T>.random(): T = this.shuffled().first()

fun main(args: Array<String>) {

(0..9).forEach {
val first = patronList.shuffled()-first()random()
val last = lastName.shuffled()-first()random()

}

uniquePatrons.forkEach {
patronGold[it] = 6.0

var orderCount = @
while (orderCount <= 9) {

placeOrder(uniquePatrons.shuffled()-first()random(),
menulList.shuffled()-Ffirst{)random())

orderCount++

displayPatronBalances()

O6bsiBneHune panna-pacwimpeHus

Pacmmpenne random 0TMe4eHO MOIM(UKATOPOM BUIUMOCTH private:

private fun <T> Iterable<T>.random(): T = this.shuffled().first()

Moaudukarop private He TO3BOJISIET UCTIOJIB30BATH paciiupenue BHe daiina, Te
OHO 00bsIBJIEHO. B ITaHHbIIT MOMEHT paciiMpeHne PUMEHSIETCsT TOJbKO B Tavern.kt,
MMO9TOMY OTPAaHUYEHTE eTO BUANMOCTH C TTOMOTIBI0 MOAMMUKATOPA private MMeeT
OTIpe/IeIeHHbIN cMBbICI. [l pacimmpenuii 1efiCTBYIOT Te ke TIpaBuia, YTo U JIJIs
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byHKIMIT: ecn paciiperye He UCTI0Ib3YeTCs Te-TO ellle, OTMETLTe ero Monudu-
KaTOpPOM private.

OjtHaKo pacuipeHre random ONPEIETIEHO TaK, YTO MOKET BBI3BIBATHCS ISt TIOOOTO
9K3eMILIsIpa Iterable. A eCTh JIM €llle MecTa B IIporpamMmme, Kpome Tavern.kt, rie MOKHO
6bLI0 OB TPUMEHUTD ero? [la, ecTb.

3arsstauTe B Playerkt, 11 BBl yBUIKTE KO BBIOOPA CIIy4aitHOrO TOpO/IA /7ist Player:

private fun selectHometown() = File("data/towns.txt")
.readText()
.split("\n")
.shuffled()
first()

Bb110 OBI HETIIOXO ATY IEMOYKY TaKKe 3aMEHUTH PACIIMPEHIEM random.

Tak kak pacipenue random OyIeT KCIIOJAb30BAHO B HECKOJIBKUX (paiiax, MCIOJIb-
30BaTh MOAU(MUKATOP private B JajdbHEHIIEeM He HYKHO, TaK JK€ KaK U OCTaBJISTh
ero B Tavern.kt. XopoimiM MeCTOM JUJIsi pacIiipeHuil, B CIydae MCIOJIb30BaHUS UX
B HECKOJIBKHUX (haiiyax, OyeT cBoi coOOCTBeHHBII (haiis. A ere Jydiire — cBOM c00-
CTBEHHBIN ITaKeT.

[IlenxkauTe nmpaBoit KHOMKOM MbIiu (Control-click) Ha makere com.bignerdranch.
nyethack 1 BoIOepHTE B KOHTEKCTHOM MEHIO ITyHKT New — Package. HazoBuTe maker
extensions u 1o6aBbre Ty (haiii ¢ imeteM IterableExt.kt (puc. 18.3). B coorBercTBIM
C coTJlaleHugamMu, (hafisaM, cofepKaM TOTbKO PacITUpPEeHns, TPUCBANBAIOTCA
MMeHa, HAUMHATONHEeCs ¢ MMEHN PacHIMpsieMOTo TUTA 1 3aKaHuYMBalomuecs —Ext.

v [ src [main] sources root
v [ com.bignerdranch.nyethack
v [ extensions
i’k Creature.kt
i Game.kt
iz Navigation.kt
& Player
i'x Room.kt
i'x Tavern.kt

Puc. 18.3. [lo6aBneHve pacluMpeHnii B MAKeT U dain
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ITepemectute pacinpenue random B IterableExt.kt, yianus crapbiii kKo u3 Tavern.kt.
Yhanure KJI0OYEBOe CJIOBO private U3 OIpe/eJeHNs] paclupeHusi, Koraa Oyaere
IePEeHOCUTb ero B IterableExt.kt.

JNnctmur 18.13. Yaanerne pacwmperust random u3 Tavern.kt(Tavern.kt)

fun main(args: Array<String>) {

JNnctmur 18.14. [Job6asnenne pacwmpenus random B IterableExt.kt (IterableExt.kt)

package com.bignerdranch.nyethack.extensions

fun <T> Iterable<T>.random(): T = this.shuffled().first()

Teniepn, KOT/1a BBI TTEPEMECTUIIN PACITUPEHHE B OT/EJBHBIN (haill u cliesianu ero
06LueJ:[OCTyHHblM, €ro MOKHO KCII0JIb30BaTh B Tavern.kt u Player.kt. Ho xak BbI Morjiu
3aMeTuTh, B Tavern.kt osiBuoch coobienue o6 ombke. Kora pacimpenue onpe-
JIeJISIETCST B OT/IETIbHOM (haiisie, ero HeOOXOMMO UMIIOPTUPOBATDH B KaK/IbIN haii,
rjie OHO Oy/IET MCI0JIB30BaThCsl. [l06aBbTe CIEAYIONIYIO MHCTPYKIHIO HMITOPTa Pac-
HnrupeHust random B Havyasto daiisa Tavern.kt u Player.kt:

import com.bignerdranch.nyethack.extensions.random

Tenepnb n3amenure HyHKIMIO selectHometown BHYTpH Player.kt, 3aMeHUB MTPesKHUIT KO
BBIOOPA CITyYaliHOTO TOPO/Ia BEI30BOM (DYHKITMU-PACITUPEHSI random.

JNinctmur 18.15. Vicnonb3oBaHue random B selectHometown (Player.kt)

private fun selectHometown() = File("data/towns.txt")
.readText()
.split("\n")
.random()
+shuffled()
+~First()
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NepenMeHOBaHMe paclUUpeHUs

Pano nnm mo3mHo BBl 3aXOTUTE UCMOIB30BATh PACITUPEHNE WU UMIIOPTUPYEMBIH
KJTacc, UM KOTOPOTO TI0 KAaKUM-TO TIPUYWHAM OKa’KeTcs Henmoaxoasamum. Hampu-
Mep, €TO CJIOKHO 3aTIOMHUTD WJIN B BaleM (aiije mMeeTcs CBOH KJIacC C TAKUM Ke
nMeneM. Eciii BB XOTUTE MMIIOPTUPOBATh (DYHKIIMIO WJTH KJIACcC, HO HE er0 MMs,
MO’KHO BOCITIOJIb30BAThCS OIEPATOPOM as, YTOOBI IIPUCBOUTD APYroe UMsi, KOTOPOe
OyIeT MCIOJIB30BaThCSI TOJIBKO B 9TOM (haiiie.

Hampuwmep, B Tavern.kt momMeHsiiTe UM UMTIOPTUPYEMOIT (PYHKITUU random Ha
randomizer.

JNinctmur 18.16. Onepatop as (Tavern.kt)

import com.bignerdranch.nyethack.extensions.random as randomizer

private fun selectHometown() = File("data/towns.txt")
.readText ()
.split("\n")
~random()

.randomizer()

U rteneps nipuiiio Bpems ckazath: «IIpormmaii, NyetHack!». ITozapasisiem! Bor m10-
CTUTJIN OYE€Hb MHOTOTO Ha 3TOM ILyTH: CO3/1ai (DyH/IaMEHT 13 YCJIOBHBIX BIPDSKEHUI
1 QYHKINI, 00BSIBUINA CBOU KJIACCHI JIJIST TIPEICTABIIEHIS] 00BEKTOB PEATBHOTO MIPA,
CO3/IQJIN TIMKJT UTPBI VIS TIPFeMa BBOJIA OT UTPOKA U Jlake MOCTPOUIIM MUP JIJIST UC-
CJIE/IOBAHS M TOOABHJIN TY/Id MOHCTPOB JUUTST CPAsKEHHSI.

U1 Bce 5TO BpeMsi BbI UCIIOJIb30BAIN BO3MOKHOCTH si3bika Kotlin st mosryuerist
HPEUMYIIECTB MapaJnTrMbl 06 bEKTHO-OPHEHTUPOBAHHOTO TIPOrPAMMHUPOBAHNSL.

PaclumpeHus B cTaHgapTHou 6ubnuoreke Kotlin

Bosbinas yacth BoaMoskHOCTEH cTangapTHoil 6ubmorexn Kotlin peaninsosana yepes
(byHKIIUU-pacIupeHns 1 CBONCTBA-PACITNPEHUS.

Hampumep, 3arsstaute B (haii Strings.kt (o6pature BHUMaHUe: Strings, a He String),
JABaK/bl HaskaB Shift 1 B OTKpbIBIIEMcA quajiore Search Everywhere BBeJid Strings . kt.
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public inline fun CharSequence.trim(predicate: (Char) -> Boolean): CharSequence {
var startIndex = ©
var endIndex = length - 1
var startFound = false
while (startIndex <= endIndex) {
val index = if (!startFound) startIndex else endIndex
val match = predicate(this[index])
if (!startFound) {

if (!match)
startFound = true
else
startIndex += 1
}
else {
if (!match)
break
else
endIndex -= 1
}

}

return subSequence(startIndex, endIndex + 1)

[TpocMoTpeB 3TOT (hailsr u3 craHAapTHON OMOINOTEKH, BBl OOHAPYIKITE, YTO OH CO-
CTOUT U3 pacIIupeHuii Tuma String. MparMeHT BbIlIe, HATIPUMEP, OO BABIISET (QYHK-
IUIO-PACIIpPeHne trim, KOTOpas MIPUMEHSIETCS JJIs yIAJTeHUS] CHMBOJIOB U3 CTPOKHU.

Nmena ¢aiinos B crangapTHON OUOIMOTEKE, KOTOPBIE COAEPIKAT PACIIUPEHNS, YACTO
HAUMHAIOTCS ¢ UMEHU PACIIUPSIEMOro TUIIA U 3aKaHuYuBatoTcs Ha -s. [locmoTpes Ha
crucok GailioB B CTaHAAPTHOI OMOINOTEKE, MOKHO YBUAETD IPyTHe (hailsibl, iMeHa
KOTOPBIX CJEYIOT 9TOMY COTJIAIICHNTO: Sequences.kt, Ranges.kt, Maps.kt — simrb HEKO-
TOpPbIE IPUMEPBI ailJIoB, KOTOPBIE T0OABIISIIOT HOBbIE BO3MOKHOCTH B CTAaHAAPTHY1O
O6UGIMOTEKY TTyTEM PACIIUPEHIS COOTBETCTBYOIINUX TUIIOB.

[ToBcemecTHOE IpUMEHEHVE (DYHKIMIT-paCTUPEeHUil ISt oTIpeieieHus: 6a30BOTo
API — 5710 oziHa U3 NpUYKH, oyeMy cranmaprTHas 6ubinorexa Kotlin nmpu takoii
kommnaktHocTH (okoso 930 Kbaiit) mpeaiaraer takue mMupoOKue BO3MOKHOCTH.
Pacmmpenns ouenb 5KOHOMHBI, TOTOMY UTO €IUHCTBEHHOE OTIPE/IeIeHIe MOKET
MO0GABJISITH HOBbIE BO3MOKHOCTH B MHOKECTBO THUIIOB.

B 51011 r71aB€e BBI TO3HAKOMUJIMCH C PACIIMPEHUSIMU, TIPEJIaraloiMMHI aJTbTePHATHB-
HBII c11oco6 orpeiesieHnst 00IIero moBeieHst. B cieyonieil riaBe Bbl IOTPy3UTECh
B YIUBUTEIbHBIN MUDP (DYHKITMOHATBHOTO TPOTPAMMUPOBAHUSL.
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Ans nro60onbITHbIX: aHOHUMHbIE (PYHKLUMU
C NpUeMHUKaMM

Cy1iecTByeT BO3MOKHOCTb UCIIOJIb30BATh AHOHUMHbBIE (DYHKITUU C IIPUEMHUKAMHU,
obsaaronre MOITHbIM 3 dekToM. UToObI MOHSTD, 4TO UMEETCST B BULY TI0]] <aHO-
HUMHBIMU (DYHKIUSIMU ¢ TPUEMHUKAMU», IOCMOTPUTE Ha 00bsiBIIeHUE (DYHKITUN
apply, KOTOpast BCTpevarach BaM B riase 9:

public inline fun <T> T.apply(block: T.() -> Unit): T {
block()
return this

Hamowmmuio, uTo apply 1m0o3BoJIMJIa BAM YCTAaHOBUTDH CBOHCTBA KOHKPETHOTO 9K3€M-
sipa 0ObeKTa-MpUeMHUKA BHYTPH JISIMOIbI, KOTOpAs MEPEIAeTCs] B apryMeHTe.
Harnpumep:

val menuFile = File("menu-file.txt").apply {
setReadable(true)
setWritable(true)
setExecutable(false)

ITO 1MO3BOJIMIIO M30EKATh IBHOTO BBI30BA KasKA0# (DYHKIIUHU s IEPEMEHHOM
menuFile. BMeCTO 9TOTO BbI BBI3BAJIM MX HESIBHO, BHYTPH JIIMO1b1. Boutie6¢TBO apply
obecriedynBaercst 0ObsIBIEHUEM aHOHUMHON (QYHKIMK ¢ OO BEKTOM-TIPUEMHUKOM.

Euie pas BarusgHute Ha 0ObsiBIeHUe apply U oOpaTuTe BHUMaHUE, Kak 00bsBJIeH
napameTp-GyHKIHS ¢ UMeHeM block:

public inline fun <T> T.apply(block: T.() -> Unit): T {
block()
return this

[TapameTp-yHKIMsE block SIBJSIETCS HE TOJIBKO JIIMOI0M, HO 1 paciipeHreM 00006-
IEHHOTO TUTIA T: T.() -> Unit. IMEHHO 3TO 1MO3BOJISIET JISIMO/Ie UMETH HESIBHBIN
JOCTYI K (DYHKIIUSIM U CBOMCTBAM 9K3eMILIIpa TPUEeMHUKA.

HPI/IEMHI/IK B JIHM6I[C, yKaSaHHbIﬁ B paClinpeHnn, O/ITHOBPEMEHHO ABJIACTCA O9K3EM-
IJIAPOM, JIJIsT KOTOPOTO BbI3bIBAETCS apply, YTO OTKPbIBAET JOCTYII K (byHKHI/IHM
U CBOMCTBaM IIpueMHHKa B TeJe JIHM6[[bI.
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[TosoGHBII CTUITb TIO3BOJISIET CO3/IaBaTh TaK HA3bIBAEMbIN MTPEJMETHO-OPUEHTHPO-
BaHHBIIT SI3bIK, KOTOPBII MOKHO Ha3BaTh API-mmogo6HbiM. OH HCrob3yeT (hyHKINN
[PUEMHUKA, HACTPOEHHbIE C UCTIOJIb30BAHNEM JISIMO1a-BhIPaKEHUH, OOBSIBJICHHBIX
st goctyna K HuM. Hanpuwmep, dpeiimsopk Exposed ot JetBrains (github.com/
JetBrains/Exposed) MMPOKO NCIOIB3YET CTUIIb TPEMETHO-OPUEHTHPOBAHHOTO S3bIKA
st onipeziesiernst cBoero API, kotopbrii omoraet 00bstBiisiTh SQL-3a1mpochL.

Bsi moskere gobasuth B NyetHack dynkimio, koropast OyeT HCIOIb30BaTh TAKOI e
CTHUJTD JIJIst HACTPOUKH CMEPTEJbHO omacHoro robsmHa B komuate. (ITpocto nobasbre
caepyiomuil Koz B cBoil mpoekT NyetHack B kauecTBe akcrepumenTa.)

fun Room.configurePitGoblin(block: Room.(Goblin) -> Goblin): Room {
val goblin = block(Goblin("Pit Goblin", description = "An Evil Pit
Goblin"))
monster = goblin
return this

ITO paciupenie st Room MPUHUMAET JIIMOLY, KOTOPAsi TOJIy4aeT Room B POJIH
npreMHIKa. B pesysbrate cBoiicTBa Room GY/IyT IOCTYITHBI BHYTPH Baleit JIMOIbI,
[09TOMY rOOJIMHA MOKHO HACTPOUTD, MCIIOJIb3Ysl CBOIICTBA IIPHMEMHUKA Room:

currentRoom.configurePitGoblin { goblin ->

goblin.healthPoints = dangerLevel * 3
goblin

(O6paruTe BHUMaHMe, YTO HEOOXOAMMO UBMEHUTH YPOBEHD BUANMOCTHU dangerLevel
J11sE Room, YTOOBI HAa CAMOM JIeJIe IOJYYHUTh JOCTYII K CBOICTBY dangerLevel.)

3apaHue: pacwumpeHue toDragonSpeak

B srom 3amanun Bepuutech B Tavern.kt. [IpeoGpasyiite GyHKINIO toDragonSpeak
B TIPUBATHYIO (DYHKIIMIO-paciiupeHne BHyTpH Tavern.kt.

3apaHue: paclwiMpeHMe paMoK

Cremytonuii mpuMep — 3TO MaJleHbKas TPOTPAMMa, TT03BOJIIONIAS BBIBECTH TTPO-
M3BOJIBHYIO CTPOKY B KpacuBoit ASCII-pamke, KOTOpyTo MOKHO pacriedaTarb U 110-
BECUTD HA CTEHY:
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fun frame(name: String, padding: Int, formatChar: String = "*"): String {
val greeting = "$name!"
val middle = formatChar.padEnd(padding)
.plus(greeting)
.plus(formatChar.padStart(padding))
val end = (@ until middle.length).joinToString("") { formatChar }
return "$end\n$middle\n$end"

B 5TOM 3a71aHny BbI IPUMEHUTE 3HAHUS O pacimpenusx. [lonpodyiite mpeobpa-
30BaTh (DYHKIMIO frame B paclivpeHre, KOTOPOEe MOKHO MCII0Jb30BaTh € JH000i
CTPOKOH. A BOT 1 TIpUMep TOTO, UYTO Y BAC AOJIKHO MOTYUUTHC:

print("Welcome, Madrigal”.frame(5))

3k 3k 3k >k 5k 5k 3k 3k 3k >k >k 5k 5k 3k %k %k %k >k >k 5k 3k 3k %k %k >k >k >k k k >k

* Welcome, Madrigal *
3k 3k 3k >k >k 3k 3k 5k 5k 5k >k 3k 3k 3k sk 5k >k >k >k 3k 3k 5k ok >k >k >k 3k kok ok



OcCHOBbI (hYHKLIMOHAJIBHOIO
nporpaMMUpoOBaHusA

B npeapiayiux riaaBax Bbl HO3HAKOMUJIMCH C TTAPAUTMON 0O BEKTHO-OPUEHTUPO-
BaHHOTO ITPOTPaMMUPOBaHUs. /pyras n3BecTHas mapajgurmMa mporpaMMHUpPOBaHNS,
paspaborantast B 1950-x romax Ha 6a3e abCTPaKTHOTO JIIMO/Ia-MCYUCTIEHUST — HTO
PyHKyUOHAILHOE NPOZpAMMUPOBaHe. XOTsI (PYHKIIMOHAIbHBIE SI3BIKU TPOTPAMMUPO-
BaHMst 00JIee pacpoCTPaHEHbl B HAYYHOM CpeJie, a He B KOMMEPUYECKHX paspaboTKax,
3HAHWE TTPUHITAIIOB U TOIX0A0B (DYHKIIMOHAIBHOTO TPOTPAMMUPOBAHUS TTOJIE3HO
JUIST JTIOOBIX SI3BIKOB.

DyHKIMOHATBLHBINA CTUJTH TPOTPAMMUPOBAHUS TTOJIATAETCS HA TAHHbBIE, BO3BpaIae-
Mble 13 HeOOJIBIIOTO KonyecTBa (GYHKIIUI BhICIero nopsiaka ((hyHKIMMA, KOTOpbIe
NPUHUMAIOT WJIK BO3BPAIIAIOT APYyTHe (DYHKIHN), PaspaboTaHHBIX CHEIUATbHO /IS
paboThI ¢ KOJUIEKITUSAMHE, U CIIOCOOCTBYET CO3/IaHUIO 1[EM0YeK OMeparnuil U3 aTHX
(byHKIWMIT 1711 BBIpaskeHust 60JIee CI0KHOTO MoBeieH . Bbl yike paboTasiu ¢ hyHK-
IUSIMU BBICIIIETO TTOPsi/IKA (KOTOPBIE TPUHUMAIOT (DYHKITUU B KAUECTBE MAaPaMeTPOB
1 BO3BpAIAOT DYHKIIUM B KaUeCTBe Pe3ysabrara), a Takke ¢ (PyHKITMOHATHbHBIMUI
TUmamMu (KOTOPbIE MO3BOJISTIOT OOBSIBISATH (DYHKIIMN KaK 3HAYEHUST ).

Kotlin nmogmep:kuBaeT HECKOJIBKO CTHIEH TPOrPaMMUPOBAHUS, TOITOMY JIJIsI OII-
THUMaJIbHOT'O pelleHnA 3a/iad CTUJIM MOJKHO CMEHIMBATDb. B ato0ii rinase Bbl 6YI[6T6
ncnonb3oBaTh REPL nia ncenenoBanus BO3MOKHOCTEH (PyHKITHOHATBHOTO TIPO-
rpammupoBanust Ha si3bike Kotlin, a Takske MO3HAKOMUTECH C UIESMU, JIEKATIMU
B OCHOBE ITapaJinTrMbl (bYHKLII/IOHaJIbHOI‘O IIporpaMMunpoOBaHuA.

KaTteropum cpyHKUnM

Ectb Tpu 00bemHbIE KaTeropuu (hyHKINN, COCTaBJISAIONME (HYHKITMOHAIBHOE MTPO-
rpaMMHUPOBAHUE, — 3TO NPeodpazosameni, Guivmpv. u koméurnamopwol. Kaxmast
KaTeropust peHasHayeHa 1J1st PaOOThI ¢ KOJUIEKIIUAME TaHHbIX. DYHKIWY B (QyHK-
IIHOHAJILHOM TIPOrPAMMHUPOBAHUH TAKKe MPELyCMATPUBAIOT BOBMOKHOCTD UX 00b-
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e/IMHEHNS] B TOM CMbICJIE, YTO IIPOCThIE (DYHKIIMKI MOKHO O0bEANHATD /IS peaji3a-
mu HoJiee CJI0KHOTO IMOBEeIeHNS.

Mpeo6pasoBaTenm

[TepBag xateropus GpyHkIni B GYyHKIINOHAIHHOM TTPOTPAMMHUPOBAHUN — 3TO
npeo6pazoBatenu. Qyukyus-npeobpasosamens paboTaeT ¢ COAEPKUMBIM OTHOI
KOJIJIEKITMH, BBITIOJTHSIST 00XOJT 3JIEMEHTOB KOJIIEKIINU U U3MEHSIST KaXK/[blil U3 HUX
¢ TIOMOIIBIO PYHKYUU npeobpasosanus, 3aaannoii B aprymenrte. Oyuxims-npeod-
pasoBaresb BO3BPAIIAET KOHMIO N3MEHEHHON KOJIEKIIUN U TIePeIaeT yIpaBieHue
caenyromieil GyHKITUU 0 TEeTTOYKe.

JIBa 4acTo MCIOJIb3yeMbIX IpeobpasoBaresist — 3T0 map U flatMap.

DOyHKIMA-TIpeobpasoBaTesib map nepebupaeT 2JeMeHTbl KOJIEKIH, TSI KOTOPOI
BBI3BaHa, M K KAKIOMY TIPUMeHsIeT (hyHKINIO TpeodpasoBanms. B pesynbraTe mosry-
YJaeTcs KOJJIEKIHS C TAKUM Ke KOJTMIeCTBOM 2JIEMEHTOB, YTO U ITepBOHAYATbHAS.
Il mpumepa BBeauTe caexyonmii kozx B Kotlin REPL.

Jluctunr 19.1. MepeBoanT CMMCOK B3POC/bIX XMBOTHBIX B AETEHbILWEN ¢ XBocTukaMu (REPL)

val animals = listOf("zebra", "giraffe", "elephant", "rat")
val babies = animals

.map{ animal -> "A baby $animal" }

.map{ baby -> "$baby, with the cutest little tail ever!"}
println(babies)

B hyHKIIMOHAILHOM IIPOrpaMMHUPOBAHUHT GOJIBITOE BHUMAHUE YAEJSIETCS BO3MOK-
HOCTH 0ObeAnHEHUsT (DYHKITNH /TSI BBITIOJTHEHUS OTIEPAITUii € TIOCIeI0BATETLHOCTHIO
JaHHBIX. B IpuMepe Bbilie MepBhIil BHI3OB map MPUHUMAET (DYHKIUIO TPeobpaso-
BaHug { animal -> "A baby $animal" } 1uIg mpeBpalieHusa KakKIo0ro KUBOTHOTO
B JleTeHblIa (Ha caMOM JieJie TpocTo Aobasist <baby» 1epe HazBaHreM KUBOTHOTO)
U TIepe/laeT M3MEeHEHHYIO KOITHMIO CITHCKA CJIeyIolieil (PyHKITNU B IIETIOYKe.

Crenyiorast GyHKITNS B IIETTOYKE, TOXKE map, BRITTOTHSIET aHATOTHIHYTO TTOCIeI0Ba-
TEJIbHOCTD AeHCTBUM, 4TOOBI JOOABUTH MUJIBII XBOCTUK KasKIOMY J€TeHbIILy. B KoHIle
IEMOYKY (DYHKITUI BBIBOAUTCS UTOTOBAS KOJIEKIINS C PE3YJIBTaTOM ITPUMEHEHUS
JIBYX OTIEPAIIN map JIJIsT KayK/IOTO 2JIEMEHTA:

A baby zebra, with the cutest little tail ever!

A baby giraffe, with the cutest little tail ever!
A baby elephant, with the cutest little tail ever!
A baby rat, with the cutest little tail ever!
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Panee Mbl y7ke FOBOPHIIN, 4TO (DY HKIMK-TIPeoOpasoBaTe i BO3BPALIAIOT M3MEHEHHY IO
KOITNIO KOJIJIEKITNH, /I KOTOPOI OHU BhI3BaHBL. OHU He U3MEHSIOT EPBOHAYAIBHYIO
KOJLIEKII0. Bol yoeaurech, 4To HUYEro He U3MeHmnI0ch, ecin B REPL BoiBezete
COZEepPKUMOe animals.

JinctmHr 19.2. MepBoHavanbHas Konnekuust He nameHunacb (REPL)

print(animals)
"zebra", "giraffe", "elephant",

rat

Kax BbI BunTe, mepBoHavasbHas KOJJIEKIINS He N3MEHUJIACh. map BO3BpalaeT
KOTIMIO KOJIEKITUH, TPUMEHNB YKa3aHHYI0 (GYHKITUIO TPE0OPA30BAHUS K KaKIOMY
ee JIEMEHTY.

Takoil 101X0/1 1103BOJISIET OTKA3aThCs! OT [1€PEMEHHDIX, U3MEHSIOIUXCS ¢ TeueHueM
BpeMeHu. boiee Toro, GyHKINMOHAIBHBIN CTUIIb IIPOTPAMMUPOBAHUS IeJIaeT yIIop
Ha HeM3MeHsIeMble KOIIMH JJAaHHBIX, KOTOpbIe NepeaioTcs: oT GYHKINN K QyHKIINN
1o 1enoyke. Ves sakiuouaeTcs B TOM, YTO U3MEHSIEMbIE TTePEMEHHBbIE JIEJIAI0T IIPO-
rpamMmy OoJiee CTOKHOI B OT/IaziKe. TakKe OHM YBETMIUBAIOT KOJMIECTBO COCTOSTHUI,
OT KOTOPBIX 3aBUCUT PabOTa IPOTPAMMBIL.

Panee Mbl ckazasnu, 4TO map BO3BpallaeT TaKoe K€ KOJMYECTBO HJIEMEHTOB, KaK
B [IePBOHAYAIBHON KOJUIEKIMK. (DTO BEPHO He st BeeX QYHKIMiT-npeobpa3oBa-
TeJiell, Kak BBl yBUANUTE B ceayiotnieM pasaese.) OmHako ajieMeHThl B NCXOTHON
1 KOHEYHOM KOJIJIEKIMAX Heo0sI3aTeIbHO MOJKHBI ObITh 0IHOTO THIIA. ITompobyiite
BBecTu B REPL caenyioiee.

Jinctuur 19.3. [o n nocne NpUMEHEHUA map: OANHaKOBOE KONMMYECTBO 3JIEMEHTOB,
HO pa3Horo Tuna (REPL)

val tenDollarWords = listOf("auspicious", "avuncular", "obviate")

val tenDollarWordLengths = tenDollarWords.map { it.length }
print(tenDollariWordLengths)

[10, 9, 7]

tenDollarWords.size

3

tenDollarWordLengths.size

3

size — 3TO CBOI>JICTBO, JOCTYITHOE JIsA KOJIJIGKHI/Iﬁ " olIpe/esiAdaronee KOJINn4ecTBO
9JIEMEHTOB B CITMCKE UJIM MHOKECTBE UJIM KOJIMYECTBO IIap «KJII0OY-3HAYE€HUE» B AC-
COIIMaTUBHOM MacCCHBE.
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B aToM mpuMepe map rioJryunsia Tpy aJieMeHTa U BepHYyJia TpH aJieMenTa. Miamenuscs
TUII JIAHHBIX: KOJJIEKINA tenDollarWords MMeeT TUII List<String>, a CIIMCOK, CreHe-
PUPOBaHHBIN (DYHKIINEH map, — List<Int>.

BaragauTe Ha curHaTypy (OYHKIIMY map:

<T, R> Iterable<T>.map(transform: (T) -> R): List<R>

DyYHKIMOHAIBHBIN CTHJIb TPOrPAMMUPOBAHS JOCTYIIEH BO MHOTOM OJIaroapst TOMY,
uro Kotlin nopzepxuaer pyHkimu Boiciero nopsizka. Kak ciemyer us ee curary-
PbI, map puHUMaeT (PYHKIIMOHAIbHBII THIL. Bbl He cMOT/IN ObI TiepeaaTh QYyHKIIO
1peobpa3oBaHust B map, He UMest BO3MOKHOCTH OObSIBJISITh TUIIBI BHICIIETO TIOPSI/IKA.
map OblJ1a OBl COBEPIIIEHHO GeCIIo/Ie3HO Oe3 cBoero mapaMeTpa 0600IIEeHHOTO THIIA.

Ewte onna paciipocrpanennas pyHKIm-1peoOdpasoBaTesib — 5710 flatMap. DyHKIms
flatMap paGoTaeT ¢ KoJUIEKIIMEl, cofeprKalieil KOLIEKI[UU, 1 BO3BpaIlaeT 00beIn-
HEHHYIO «ILJIOCKYI0» KOJJIEKITUIO, COJIEPIKAIILYIO BCE DJIEMEHTBI NCXO/THBIX KOJIEKITUIL.

Jlns npumepa seeaute B Kotlin REPL caexyionee:

Jinctuur 19.4. O6bveanHeHne aByx cnuckos B oamH (REPL)

1listof(listof(1, 2, 3), listof(4, 5, 6)).flatMap { it }
[1, 2, 3, 4, 5, 6]

B urore mosy4uTcest HOBBIN CIMCOK, COAEPIKAIIMIA 2JIeMEHThI 0O0MX MOJICITUCKOB.
OG6paTrTe BHUMaHIE, YTO KOJUYECTBO 9JIEMEHTOB B ICXOIHON KOJLTEKITHH (2 — /Ba
MOJICTINICKA) W UTOTOBOM criricke (6) He paBHO.

B carenyronem pasjene Mbl 00beMHNM flatMap ¢ Ipyroii KaTeropueii (hyHKIni.

PunbTpbI

Bropas xateropus (pyHKImii B pyHKITMOHATBHOM TTPOTPAMMUPOBAHUHN — 3TO (PUITH-
Tpbl. Quavmp npuHUMaeT HYHKITUIO TPEINKATA, KOTOPAS IPOBEPSIET KAK/IBIH 27IEMEHT
HA COOTBETCTBUE YCJIOBUIO ¥ BO3BPAIIAET UCTUHY WJIH JIOKb. Ecyiu ipemkat Bo3Bpa-
II[A€T UCTHHY, TO 3JIeMEHT OyieT T06aBJIeH B HOBYIO KOJLIEKITHIO, CO3MAHHYIO (DIIBTPOM.
Ecom mpenmkat Bo3BparaeT JI0XKb, TO 37eMEHT He BOW/IET B HOBYIO KOJITTEKIIHIO.

Onun 13 hUIBTPOB MMEET COOTBETCTBRYIOIIEE Ha3BaHue filter. HauneMm c mpumepa
oObenuHeHus filter ¢ flatMap. Beeaure coemyronuii kox B REPL.
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Jinctuur 19.5. dunbtpaums n obveanHeHne (REPL)

val itemsOfManyColors = listOf(listOf("red apple”, "green apple"”, "blue apple"),
listof("red fish", "blue fish"), listOf("yellow banana", "teal banana"))

val redItems = itemsOfManyColors.flatMap { it.filter { it.contains("red") } }
print(redItems)
[red apple, red fish]

B atom npumepe flatMap npuHrMaeT mpeobpasoBaresib filter, MO3BOJIsIS BaM 00-
paboTaTh KaxKbIil MOCIINCOK /10 UX 00 beNHEHS.

filter, B CBOIO O4Yepe/ib, MPUHUMAET (DYHKITMIO-TTPEIUKAT C YCIOBUEM JIJISI TPOBEPKU:
{ it.contains("red") }.Ilo Mepe TOro Kak flatMap repeOupaer MOACIICKH B UC-
XOJHOH KoJmeK1nH, filter IpoOBepsieT KaxKAblil 3JIeMeHT MTO/ICIIICKA U BKJIIOUaeT B
HOBYIO KOJIJIEKIIUIO TOJIbKO 9JIEMEHTDI, /I KOTOPBIX IIPEeAUKAT BEPHYJI UCTUHHOE
3HaYeHUe.

B komiie flatMap 00beAnHSIET 9JIEMEHTbI U3 MOACIUCKOB, ITOJYYUBIINXCA B PE3YJIb-
Tare MpeoOPa3oBaHNsI, B HOBBII €IMHBIN CITHCOK.

[Hemouxa yakImiit — 3T0 0OcHOBA (DYHKIIMOHATBLHOTO TIPOTPAaMMUPOBaHUs. BBeauTe
cnenyiomuii npumep B Kotlin REPL.

Jinctuar 19.6. Ounbtpaums HenpocTbix uncen (REPL)

val numbers = listof(7, 4, 8, 4, 3, 22, 18, 11)
val primes = numbers.filter { number ->
(2 until number).map { number % it }
.none { it == 0 }

}

print(primes)

Brl peasmsoBasm perrenue JOBOIBHO CJIOKHON 3a/Ja4¥ € TIOMOMIBIO HECKOJIBKUX ITPO-
CTBIX OYHKIUH. ITO (GUPMEHHBIN CTUIH (DYHKITMOHATHHOTO TTPOTPAMMHUPOBAHMS:
HeGOJIbIIINE OTIEPAINHT, KOTOPbIE BBIOIHSAIOT PaboTy COBMECTHO JIJIsI TIOJYYEHNUSsT
UTOTOBOI'O pe3yJibTaTa.

3HaueHe, BO3BPAIAeMOe TIPETUKATOM B (DyHKINY fliter B 9TOM IIPUMEDE, SIBIISIETCS
pe3yJIbTaToM paboThl APyToii (hyHKINN — map. Kaskioe 4ucio B numbers map 1€/INT-
Cs HA KA)K/I0€ 3HAUYeHNe B MHTEPBAJIE OT 2 /[0 ATOTO YUCJIA U BO3BPAIIAET CIIHUCOK C
OCTaTKaMM OT JiesieHus. /lajee, none BO3BpAIIAET UCTHHY, €CJIN HU OJIH U3 OCTATKOB
ue pasen 0. Eciiit 9T0 Tak, 3Ha4UT, yCJIOBUE BBIIOJHSIETCS U TIPOBEPSIEMOE YKCJIO
SIBJISIETCST TPOCTBIM (TIPOCTBIE YHCJIA — HTO YKCJIA, KOTOPbie Ge3 0CTaTKa JIeJIATCs
TOJIBKO Ha 1 1 Ha camoro cebst).
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KoMbuHaTopbl

Tpetbst KaTeropus GyHKIIHIL, UCIOIb3YEMBIX B (QYHKIIMOHAIBHOM IIPOrPAMMKIPO-
BaHUU, — 9T0 KoMOunamopwvl. OyHKIUU-KOMOMHATOPBI IIPUHUMAIOT PasHble KOJI-
JIEKIUU U 00BbeIUHAIOT UX B OHY HOBYIO. (B oT/imume ot Hux flatMap IpuHUMaeT
OJIHY KOJUIEKIIHIO, KOTOPasi COAEP KT APyrie KoJIeKInn.) Beeaure ciaepyomuii
oz B Kotlin REPL.

JiucTuHr 19.7. KoM61HMPOBaHWe ABYX KOMNeKUui, hyHKUMOHaNbHbINM ctuib (REPL)

val employees = listOf("Denny", "Claudette", "Peter")

val shirtSize = listOof("large", "x-large", "medium")

val employeeShirtSizes = employees.zip(shirtSize).toMap()
println(employeeShirtSizes["Denny"])

B arom mpriMepe BbI IPUMEHNIIN (DYHKIIMIO-KOMOUHATOP zip, 4TOOBI 0OBEIMHUTD
IIBa CITMCKA: ¢ MMEHAMH COTPYIHUKOB M WX pa3MepaMU OJIeK/bl. zip BO3BpallaeT
HOBBIH CITMCOK, KOJITIEKITUIO TIap Pair. /{1 3TOii KOJITIEKITIH TTap BbI 3aT€M BbI3bIBAETE
(YHKITHIO toMap, YTOOBI IOJTYYNTH ACCOIMATUBHBIN MACCHB, K 3JIeMEHTAM KOTOPOTO
MO’KHO 00pamaThest 1Mo Koy, B aTom cirydae kioy — uMst paboTHHUKA.

Jlpyrast (byHKIMSI, oJIe3Hast st KOMOMHUPOBaHUsI 3HaYeHU, — fold. fold Tpu-
HUMaeT HAa4yaIbHOE HAKOILIEHHOE 3HaYeHue, KOTOPoe 0OHOBJISETCS B COOTBET-
CTBUU C Pe3yJIBTaTOM AaHOHUMHOU (hYHKITNU, BBI3BIBAEMOU TSI KAXKIOTO 3JIeMEHTA
B KOJUIEKITUU. 3aTeM HAKOIIJICHHOE 3HAUeHUe TIepelaeTcs CaeAyIoneil aHOHMMHON
bynrummu. PacemoTpuM ciepyiomuii mpumMep, rae GbyHKIug fold UCITOTb3YeTCs 11T
BBIYUCICHUS CYMMBbI YHCET B CIINCKE, YMHOKEHHBIX HA 3:

val foldedValue = 1listOf(1, 2, 3, 4).fold(@) { accumulator, number ->
println("Accumulated value: $accumulator")
accumulator + (number * 3)

println("Final value: $foldedvalue")

Ecomm BI 3amycTrTe 9TOT KOJI, TO TTOJIYUYNUTE CJAEAYIONIIH Pe3yIbTaT:

Accumulated value: ©

w

Accumulated value:
Accumulated value: 9
Accumulated value: 18
Final value: 30
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Hauasbnoe 3nauenne () nepenaercss B aHOHUMHYIO (DYHKIIUIO, KOTOPAs BBIBOJUT
ero Kak Accumulated value: ©. JTo 3HaueHue () mepesaeTcs jajiee B BEIYNCICHUE
C TIEPBBbIM 3JIEMEHTOM CITUCKa, 1, M BBIBOAMTCS pe3yJibrar Accumulated value: 3
(Tak Kak 0+(1*3)). 3aTeM K HAKOILJIEHHOMY 3HaYeHuIo 3 mpubasiisieTcs (2*3) 1 BbI-
BOJIMTCST pe3yJibTaT Accumulated value: 9 u T. 1. [Tocire 06Xoza Bcex 9JIeMEHTOB,
BBIBOJIUTCS UTOTOBOE HAKOTLIIEHHOE 3HAYEHUE.

NMoueMy MMeHHO (pyHKLMOHAIbHOE
nporpaMMupoBaHue?

[TocMoTpuM Ha puMep ucnoab30BanuAg zip B guctunre 19.7. IIpeacrasbre pea-
JIM3AIIMI0 ATOTO Ke 3a/laHusi B 00beKTHO-OPUEHTHPOBAHHOM CTHUJIE WJIH, TOBOPSI
npe, — B umMnepamusnom cmue. B Java, HaripumMep, pelieHue 3ToH 3a7iaul MOTJIO
ObI BBITJISIZIETH TPUMEPHO TaK:

List<String> employees = Arrays.asList("Denny", "Claudette", "Peter");

List<String> shirtSizes = Arrays.asList("large", "x-large", "medium");

Map<String, String> employeeShirtSizes = new HashMap<>();

for (int i = @; i < employees.size; i++) {
employeeShirtSizes.put(employees.get(i), shirtSizes.get(i));

Ha mepBbIii B3I UMIIEpAaTUBHAS BEPCHS PEIIaeT 9Ty 3a7ady C TEM JKe Ka4eCTBOM
U KOJIMYECTBOM CTPOK KO/, UTO M (pyHKIMoHa bHas Bepcus B muctunre 19.7. Ho
1pu 6oJiee BHUMATEJIbHOM PACCMOTPEHUI MOKHO 3aMETUTh, UTO (DY HKITMOHAIBHbII
MTO/IXO/T TIPEJIJIaTaeT P/l BA)KHBIX TTPENMYTIECTB:

1. IlepemenHast «akKyMyJasaTop» (Hampumep, employeeShirtSize) omnpezesnsercs
HESIBHO, YTO YMEHbBIIIAeT KOJMYECTBO IEPEMEHHBIX, 32 COCTOSTHUEM KOTOPbIX
HY’KHO CJIEIUTD.

2. PeSy.HbTaTbI (I)YHKL[I/IOHB.JIBHHX onepaqu/’I ,Z[O63B]IHIOTCH B HaKallJIMBaeMO€ 3Ha-
YEeHHE aBTOMATUY€CKH, YTO CHUIKAET BEPOATHOCTD OmMUOKU.

3. B dyHKIIMOHATBHYTO [IETIOUKY JIETKO T0OAaBUTH HOBbIE OTIEPAITNAH, TAK KAK KasK1ast
oleparys IPUMEHsIeTCs K CBoell uTepupyeMoi KOJLIeKIIH.

[lepBble iBa TTyHKTa — 3TO IBHBIE TPEUMYIIIECTBA, TAK KAK HOBBIE OMEPAIINY B UMIIe-
PaTUBHOM CTHJIE OOBIYHO TPEOYIOT CO3/aH st HOJIBIIETO KOJMYECTBA IEPEMEHHbIX JIJIsk
XpaHeHUst cocTostHust. Harprmep, KoiieKiusi employeeShirtSize 0/KHA OO BSABIISTD-
csl BHE IIUKJIa for, YTOOBI HOTOM MOKHO GBLIIO HCIIOJIb30BaTh PE3YJILTaThl BBIYMCIICHUIA.
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Itot 1mabJon Tpe6yeT BPYYHYIO 1100aBJIATD pe3yabraThl B employeeShirtSize B Kaxk-
oM 1nkJte. Ecoi BoI sa6y/:[eTe 1106aBI/ITb 3HaUYeHUA B KOJIJIEKITNIO employeeShirtSize
(3TOT MMIAr JIETKO YIIYCTUTD U3 BU/LY ), OCTAThHAS YACTh MPOTPAMMBI MOYKET pa60TaTb
HEKOPPEKTHO. KaXplil JOTTOTHUTEIbHBIN Tar YBETUYNBAET BEPOSITHOCTD TIOIBIIE-
HUS TI0J00HOH OINOKH.

OyHKIMOHAIbHAS PEATU3aIHsl, HATPOTUB, HESIBHO HAKATLJINBAET HOBYIO KOJIIEKIHIO
TOCJTe KaXK/I0i1 OMEpaIni B [EMoUKe, He TPeOyst 00bsIBICHNST HOBBIX [EPEMEHHBIX:

val formattedSwagOrders = employees.zip(shirtSize).toMap()

Tak kak B (hyHKITMOHAJIBLHOM CTHJIE€ 3HAUEHUS HAKATLIUBAIOTCS B HOBON KOJIJIEKITUH
HESIBHO, KaK 4acTh PaboThl (DYHKIIMOHATIBHOM, OCTAETCSI MEHbIIIE MECTa JIJISl OIHOOK.

Terepb MOrOBOPUM O TPETHEM MTPEUMYIIIECTBE, O KOTOPOM PEYb IIIJIa Yy Th PAHbIIIE,
Tak kak Bce (DYHKIMOHAJIbHbBIE OTIEPAIIUN TIPeAHA3HAYEHDBI /11 PaOOThI C UTe-
PUPYEMbIMI KOJIJIEKITUSIMHU, 0OaBJIEHIE ellle OJHOTO miara B (hyHKIMOHATIBHYIO
IETTOYKY ABJISIeTCS TPUBUAIBHON 3amadeli. Hampumep, mpeamosoxum, 9To mocsue
bopmupoBanmsa MaccuBa employeeShirtSize HY;KHO COCTaBUTD CIIMCOK 3aKa30B B
onpeneneHHoM Gopmare. B uMepaTuBHOM CTHJIE [/ TOTO HPUILIOCHh ObI 10-
6aBUTH CJIEAYIONNIA KO

List<String> formattedSwagOrders = new ArraylList<>();
for (Map.Entry<String, String> shirtSize : employeeShirtSizes.entrySet()) {
formattedSwagOrders.add(String.format("%s, shirt size: %s",
it.getKey(), it.getvalue());

ﬂO6aBJIEHI/Ie HOBOM KOJIJIEKIIUU U HOBOTO IIUKJIA for, HATTOJIHAIOMIETO KOJIJIEKIIUIO
JaHHBIMU, TIPUBEJIO K TOMY, 4YTO IIOSABUJIOCH 6oJbIIIEe CyH.[HOCTefI, 60JIb1IIE COCTOHHHfI,
3a KOTOPbIMU HAZO CJIECAUTD.

B Q)yHKHI/IOHaJIbHOM CTHJIC ,Z[aJIbHefILHI/Ie orepannm JIerko lIO6aB]I$IIOTC$I B IIETIOYKY
" HE HYXK/1alOTCA B JOITOJTHUTEJIbHOM COCTOSAHNN. B (l)yHKL[I/IOHa]IbHOM CTHJIE TO JKE
CaMO€ MOJKHO p€aJjin30BaThb ITPOCTHIM HO63.BJI€HI/I(3MZ

.map { "${it.key}, shirt size: ${it.value}" }

MocnepoBaTennbHOCTHU

B raasax 10 1 11 BbI MO3HAKOMUJINCH C TUIIAMU KOJIJIEKIINI List, Set, Map. DTU KOJI-
JICKITK M3BECTHBI KaK 20mosvle Koiekyuu. Korma co3maercst aK3eMILIsp Jr00ro
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U3 3TUX TUIIOB, OH CPa3y COJIEPKUT BCe 3HAYECHUS 3JIEMEHTOB KOJIJIEKIIUU U J1aeT
JIOCTYT K HUM.

EcTb npyroit Buj KoIeKkIuii — omiaogxcennvle Koarekyuu. B tnase 13 BbI y3namu
00 OTJIOKEHHON MHUIIMAIU3aINK, KOTAa TIePeMEHHbICe MHUITMATU3UPYIOTCS TIPH
nepBoM obpaieHny K HUM. OTJI0KEeHHbIE TUITI KOJUIEKIUI, KaK U OTJI0KEeHHAsT HHH-
[TAJIN3AIHS, TO3BOJISIIOT YBEJMUUTD [TPOU3BOAMTEIBHOCTD, 0COOEHHO 1pH paboTe
¢ OOJIBIIMMU KOJIJIEKITMSIMU, TOTOMY YTO 3HAYEHUS B TAKUX KOJUIEKIINUSIX CO3/IAI0TCS
TOJIBKO TI0 HEOOXOIUMOCTH.

B Kotlin nmeetcst BcTpoeHHBIN THIT Sequance OTJIOKeHHOIT Kosutekiu. [Tocenosa-
TeJIbHOCTU He IOJIEP;KUBAIOT JOCTYII K COEPKIMOMY 110 MH/IEKCaM 1 He KOHTPOJIU-
pyIOT cBOit pasmep. BoJiee Toro, ipu paboTe ¢ MOCTIeI0BATENBHOCTDIO, ECTh BEPOSIT-
HOCTD MOJTyYUTH OECKOHEYHOE KOJMUYECTBO 3HAYEHHH, TOTOMY YTO HET OTPAaHUYEHUIT
Ha KOJIMYECTBO 3JIEMEHTOB, KOTOPOE MOKET CTeHEePUPOBATD 110CTIE0BATEIbHOCTD.

Jluist mocie10BaTeIbHOCTH BbI OOBSIBIISIETE DYHKUUIO-UMEPAmop, KOTOPasi BbI3bIBa-
eTcst Kask/Iblii pas, Koraa HeoOX0AMMO HoBoe 3HaueHue. OMH U3 Clioco60B 0O BIBUTH
MOCJIE/IOBATEIBHOCTD U €€ UTEPaTOpP — 9TO MCIOJIb30BaTh BeTpoeHHyo B Kotlin
(ynkmmio generateSquence. generateSquence TpHUMaET HavYaJIbHOE 3HAYEHNE,
KOTOpOe Oy/IeT TOYKOH cTapTa Jjisl ocjenoBarebHOCTH. [Ipn oOpalieHus K 1mo-
CIeIOBATETPHOCTHU B (DYHKITMOHAIBHOM CTHUJIE generateSquence BHI30BET YKA3aHHBIN
BaMU UTEPATOP JIJI TTOJydeHns cetyioniero 3nauenns. Hampumep:

generateSequence(@) { it + 1 }
.onEach { println("The Count says: $it, ah ah ah!") }

Ecain BBI 3amyctute 9T0T hparMenT Ko/, TO OH OYZET BBITOTHATHCS GECKOHETHO.

UYeM ske XOPOTIIa OTJI0KEHHAS KOJUIEKIINS ¥ KOTZA CTOUT OTAATh eif peiouTenne?
BepueMmcs k mpuMepy ¢ TOMCKOM TTPOCTRIX uncesi B iuctunre 19.6. [Ipeamomoxmm,
4TO BBl OBl XOTeJU 106aBUTH BBIBO 1epBbix N mpocThix unces, Harpumep 1000.
[lepBast mombITKA MOKET BBITJISIIETD TAK:

// Pacuwmpenve ana Int, koTopoe npoBepseT, ABASETCHA /I YUC/O NPOCTbIM
fun Int.isPrime(): Boolean {
(2 until this).map {
if (this % it == 0) {
return false // He npocToe!

}

return true

}

val tolList = (1..5000).toList().filter { it.isPrime() }.take(1000)
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[TpobGiiema ¢ 3TOM peansalireil 3aKJI0YaeTcst B TOM, 4TO HEITOHSITHO, CKOJIBKO YHCeT
HaJ0 IPOBEPUTD, IIpexkae yeM Habepercs 1000 mpocreix yncen. Peamusaius 6eper
rayraz 5000 ducest, HO HTOr0 MOKET OBITh HEOCTATOUHO ((haKTHUECKH BBI IOy UHTE
669 mpocTeIx yncem).

OTO OTJIMYHBIN CJIyYaii IS UCITOTh30BAHUS OTJIOKEHHON KOJIJIEKITUHU B I[ETIOYKE
bynriwit. OTI0KeHHAsT KOJUIEKIUS UIeATbHO MOJAXOANT, TIOTOMY Y4TO He Tpedyer
OTIPENIETIATH KOJMYECTBO 9JIEMEHTOB MOCTEI0BATETbHOCTH [IJIT TPOBEPKIL:

val oneThousandPrimes = generateSequence(3) { value ->
value + 1
}.filter { it.isPrime() }.take(1000)

B aToMm pemrenun generateSequence TTOCIeIOBaTEIBHO CO3/IaeT HOBbIE 3HAUEHNUS,
HaunHasg ¢ 3 (HavajbHOe 3HaueHue) U NpUbaBIAsd KasK/blil pas 1Mo eJuHUILE.
Jlaspiiie ¢ TOMONIBIO pacIMpeHns isPrime MPONCXOANUT (QPUIBTPAINS 3HAUCHUT.
Tak npogosrkaercs, moka He Oyaet cozgano 1000 smemenToB. Tak Kak HeT CIT0-
coba y3HaTh, KaK MHOTO 3JIEMEHTOB OY/IET IPOBEPEHO, OTJIOKEHHOE CO3MaHIE
HOBBIX 2JIEMEHTOB OY/IET TIPOUCXOAUTH, MOKa ycaoBue GyHKIUU take He Oymer
YIOBJIETBOPEHO.

B GosbiimHCTBE CIydaeB KOJJIEKI[MU, ¢ KOTOPBIME BBl paboTaere, OYIyT He-
6osbimu, BRIoUaonumu ve 6osee 1000 smemenToB. B mogo6HbIX caydasx
GECIIOKOUTBCS O TOM, YTO JIydIlle UCIT0JIb30BATh [IJIsI TAKOTO OTPAHUYEHHOTO Ha-
6opa 9JIeMEHTOB — TOCJIE0BATENBHOCTD WK MTPOCTO CITHCOK, He NMeeT 0c000ro
CMBICJIA, TaK KaK Pa3HUIIA B IIPOU3BOAUTENHHOCTH HTHX TUIIOB COCTABUT BCETO
HECKOJIbKO HaHOCEKYH/. HO ¢ OTPOMHBIMU KOJIJIEKIIUSIMU, COCTOSITIIMMU U3 COTEH
TBICSIY DJIEMEHTOB, JOOUTHCSI YIIyUIIeHNs] TPOU3BOAUTENBHOCTH 32 CUYET CMEHBI
THIA KOJJIEKIINH BIIOJHE peaTbHO. B Mog00HbIX cirydasix mpeoOpasoBaTth CIICOK
B [IOCJIE/[OBATETBHOCTD JJOBOJIBHO MTPOCTO:

val listOfNumbers = (@ until 10000000).tolList()
val sequenceOfNumbers = 1istOfNumbers.asSequence()

[Tapagurma GyHKIIMOHAIBHOTO IIPOrPAMMUPOBAHIA MOKET TPEOOBATh IIOCTOSTHHOTO
CO3/IaHKsI HOBBIX KOJUIEKIIHIA, a TOCIE0BATEILHOCTH [TPEJIaraloT MacITabpyeMblil
MeXaHU3M 711 pabOThI ¢ GOJIBITUMYI KOJUICKIIMSAMU.

B 570ii rJ1aBe BbI IO3HAKOMUJIUCH ¢ 6A30BBIMKU MHCTPYMeHTaMK (hyHKIIMOHAIBHOTO
[POrpaMMHUPOBAHUS, TAKUMU Kak map, flatMap u filter, KOTOpBIE YIIPOIIAOT PabOTy
C IaHHBIMU. Tak ke Bl BUJIEJIH, KAK UCITOJIb30BATh MTOCJIEI0BATEIbHOCTH /1Jist 9 dek-
TUBHOHN PabOTHI € MOCTOSTHHO PACTYIIMMU 00beMaMi JTaHHBIX.
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B cienyrorieii riase Bbl y3Haere, Kak Koz Ha Kotlin esaumodeiicmeyem ¢ kojgom Ha
Java, kak BbI3BaTh KO/ Ha Java us koja va Kotlin, 1 Ha060poT.

Ansa no6onbITHbIX: NpocunupoBaHue

Jlist Tex, KoMy BaskHa ckopocTb Bbinosnenus, Kotlin npemiaraer nosesnbie
dbyHKINK 151 TPODUITMPOBAHUS TPOU3BOAUTEIbHOCTH KOJA: measureNanoTime
1 measureTimeInMillis. OGe hyHKI[MH IPUHUMAIOT JIIMOIY KaK apTyMeHT 1 U3Me-
PAIOT CKOPOCTD BBIIIOJIHEHUA KOJa BHYTPH JIMO/1bI. measureNanoTime BO3BpalgaeT
BpeMs B HaHOCEKYH/aX, a measureTimeInMillis BO3BpallaeT BpeMs B MUJIINICE-
KyH/aX.

[IpumennTe st HyHKIWH 1719 U3MEPEHUS TIPOU3BOANTETHHOCTH:

val listInNanos = measureNanoTime {
// Ueno4yka ¢yHKUMIA ana obpaboTkuM cnucka

val sequenceInNanos = measureNanoTime {
// Ueno4yka ¢yHKUMIA ana obpaboTku nocnenoBaTeNbHOCTH

println("cnucok obpaboTaH 3a $listInNanos HaHocekyHm ")//
println("nocnepoBaTencHocTb obpaboTaHa 3a $sequenceInNanos HaHocekyHa")//

B kauecTBe aKkcriepuMeHTa mMompooOyiiTe ONEHNTh TPOU3BOAUTETBHOCTD TIPUMEPOB
MOMCKA TIPOCTBIX YHCEJI CO CIIMCKOM M TIOCTIeI0BATENbHOCTRIO. (VI3MeHnTe TIprMep
CO CITMCKOM, YBEJIMYUB YKCJIO IPOBEPSEMbIX 3HaUeHUH 10 7919, 4T0OBI OH MOT Haii-
tr 1000 mpocThix uncen.) Kak n3MeHWIOCH BPEMST BBITIOTHEHUST TPOTPAMMBI TIOCJTe
3aMEHbI CIHICKA ITOCJIeI0BATETbHOCTHIO?

Onsa nobonbiTHbIX: Arrow.kt

B aT011 T/1aBe BBl TO3HAKOMUJINCH C UHCTPYMEHTAMU (PYHKITMOHATHHOTO TTPOTPaM-
MUPOBaHUsI, BCTPOEHHBIMH B cTaHzapTHyIo 6nbmorexy Kotlin, Takumu kak map,
flatMap u filter.

Kotlin — «myaprunapagurMagbHbiii» S36IK. DTO 0O3HAYAET, YTO OH CMENTHBAeT
preMbl 0GBEKTHO-OPUEHTHPOBAHHOTO, UMIIEPATUBHOTO ¥ (DYHKIIMOHATBLHOTO TIPO-
rpammMupoBanusi. Eciim Bbl paboTasiu co cTporo (yHKIINOHAIBHBIM SI3bIKOM, TAKUM
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kak Haskell, To 3naere, uro on npesaraer ropasao 6oJiee pOIBUHYTHIE TIPHEMBI
(YHKIIMOHAJILHOTO TIporpaMmupoBanust, uem Kotlin.

Hanpumep, Haskell comepkut Tum Maybe — TuIl, KOTOPBIN BKJIOYAET MOMLEPKKY
KaKOTO-TO 3HAYEHUS WJIKM OMUOKK. DTO TO3BOJISET ONEPaIisM, KOTOPbIe MOTJIN
HpUBECTH K ¢H010, BO3BPAIaTh Pe3yJIbTaT 3TOro THia. Vcnob3oBaHue THIa Maybe
M03BOJISIET COOOMIMTD 00 MCKJIFOYeHNH (HarpuMep, 06 ormmOKe mapcuHTa Yuc/ia), He
B0306y K /1as1 ero. Biarogaps aToMy oTmazaet HeoGX0ANMOCTD CTIOIb30BATD OTIEPATOP
try/catch.

OO6pabaTbiBaTh UCKJIIOUEHMS Oe3 peai3aliiy JOTUKK try/catch, 04eHb yI00HO.
Hexkoropsle npectaBisior try/catch Kak (hopMy HHCTPYKIIMK GOTO, KOTOPast 4acTo
JIeJIaeT KOJI CJIOKHBIM JIJISl TOHUMaHWS U TTIOAAEPKKU. MHOTrHMe BO3MOKHOCTH (DYHK-
[IMOHAIBHOTO TporpaMmmupoBanus, gocryiibie B Haskell, Moo qo6asuts B Kotlin
yepes crelnraabible 6ubanorexu Bpoge Arrow.kt (http://arrow-kt.io/).

Hanpumep, 6ubanoreka Arrow.kt BKiioyaeT mogo0ue Tuma Maybe ns Haskell ¢ umenem
Either. Mcnosp3oBanue Either MO3BOJISIET BHIPA3UTH OTEPAIIMIO, KOTOPAST MOJKET
3aKOHUYMTBCS cO0eM, He puberast K MCKIIOYEHUsIM U He TpeGyst HCIOJIb30BaTh Olle-
patop try/catch.

B kauectBe mmpumepa paccMOTpUM (DYHKIIHIO, KOTOPast peodpasyeTr BBOJL MOJIb30-
BaTeJIs U3 CTPOKM B Int. Eciin mosb3oBaresib BBELET A0MYCTUMOE YKCJI0, OHO OyAeT
1peoGpa3oBato B 3HaUeHNe Int, B IPOTUBHOM cJrydae (DyHKIIHS BbIBEIET COO0IeHne
006 omuoOkKe.

Wcnonp3oBanme Either TPUBOAUT K CJIEAYIONIEN JTOTHUKE:

fun parse(s: String): Either<NumberFormatException, Int> =
if (s.matches(Regex("-?[0-9]+"))) {
Either.Right(s.toInt())
} else {
Either.Left(NumberFormatException("$s is not a valid integer."))

val x = parse("123")

val value = when(x) {
is Either.Left -> when (x.a) {
is NumberFormatException -> "Not a number!"
else -> "Unknown error"

}
is Either.Right -> "Number that was parsed: ${x.b}"
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Huxaxkux I/ICKJIIO‘{EHI/IIL/,I, HUKAKUX OJOKOB try/catch — mpocras u HOHATHas
JIOTHKa.

3apgaHue: nepeBopauMBaeM 3HAUYEHUSA
B aCCOLlMAaTUBHOM MaccuBe

Wcrnionp3ys hyHKIIMOHATBHBIE TEXHUKY, I3yUYE€HHBIE B 9TOH TJ1aBe, HATUIINUTE (DYHK-
W10 ¢ UMeHeM flipValues, KOTOpast MO3BOJIUT MEHSTh MECTAMU KJTIOU U 3HAYECHUE
B accolmaTuBHOM MaccuBe. Hampumep:

val gradesByStudent = mapOf("Josh" to 4.0, "Alex" to 2.0, "Jane" to 3.9)
{Josh=4.0, Alex=2.0, Jane=3.0}

flipValues(gradesByStudent)
{4.0=Josh, 2.0=Alex, 3.0=Jane}

3apaHue: npuMmeHseM (PpyHKLUMOHaNIbHOEe
nporpamMmupoBaHue K Tavern.kt

Ko B Tavern.kt MOKHO yJTy4IInTh, NCITOTH30BAB BO3MOKHOCTH (DYHKITMOHAIHLHOTO
[IPOrpaMMUPOBAHM, KOTOPbIE BbI U3YYUJIN B 9TOI TIaBe.

BarasnuTe Ha 1k forEach, KOTOPBIT TeHepupyeT YHIKAIbHBIE IMEHa TTOCeTUTENeH:
val uniquePatrons = mutableSetOf<String>()
fun main(args: Array<String>) {

(0..9).forEach {
val first = patronList.random()
val last = lastName.random()
val name = "$first $last”
uniquePatrons += name

B kax/1011 uTepariy UK/ M3MEHSIET COCTOSIHUE uniquePatrons. IT0 pabounii KoJ, HO,
WCIIOTB3Y ST PUeMbl DYHKITMOHATHHOTO MTPOTPAMMUPOBAHMUS, €T0 MOYKHO YIIYUIIUTb.
Hampumep, BOT Kak MOKHO BBIPA3UTh MHOKECTBO uniquePatrons:
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val uniquePatrons: Set<String> = generateSequence {
val first = patronList.random()
val last = lastName.random()
"$first $last”

}.take(10).toSet()

ITa BepCus JIydIlle, 4eM CTapast, Tak Kak Ternepb MOKHO H30aBUTHCST OT U3MEHSIEMOTO
MHO’KECTBA ¥ C/IeJIATh KOJIJIEKIINIO IOCTYITHOHN TOIBKO JIJIST YTCHUS.

OO6paTtuTe BHUMaHKE, YTO KOJMYECTBO 3JIEMEHTOB B uniquePatrons MOXKeET OBITh
Pa3HbIM U 3aBUCHUT OT CJydaitHocT. B KauecTBe 1epBoOro 3a/jaHusi UCIOJIb3yTe
generateSequance 1 co3laliTe POBHO 9 YHUKAJBHBIX TTOCETUTEEN. (3a TTOACKa3KOH
obpamaiitech k npumepy nosayderns 1000 mpocThiX ynce, Bbile B 9TOH riaBse.)

B xagecTBe BTOPOTO 3a7laHUS UCTIOIB3YHTE 3HAHUS, TTIOJYUYEHHBIE B 3TO TJaBe,
1 o6HOBHUTE KO/ B Tavern.kt, HAITOTHAIOMMI KOIIEeJBbKY [TOJIb30BaTeIel HadaIbHBIM
KOJIMYECTBOM 30JI0THIX MOHET:

fun main(args: Array<String>) {

uniquePatrons.forkEach {
patronGold[it] = 6.0

HoBas Bepcust 10/KHA HACTPANBATh MHOKECTBO partonGold Ipu 00bsIBJIEHIHN TIEpe-
MEHHOH, a He BHYTPH PYHKIINN main.

3apjaHue: CKOoJib3silllee OKHO

IIJIH 9TOT'O IPOABUHYTOTO 3a/laHMA HaM HOHaHO6I/ITCH CIIMICOK 3HAQUEHUI:
val valuesToAdd = listOf(1, 18, 73, 3, 44, 6, 1, 33, 2, 22, 5, 7)

Wcnonb3yst mpueMbl (hyHKITMOHAIBHOTO TPOTPAMMUPOBAHIS, BBEITIOTHUTE CIENYIO-
TITFe OTePaITuy HaJl CITMCKOM valuesToAdd:

1. Hcxmounte Bce ymcia MEHbIIe J.
2. Crpynnupyiite 4ucJa B aphbl.

3. IlepemHoxbTE Unca B KaXKJA0H T1ape.
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4. CJoxuTe IPOU3BENEHNS U BBIBEIUTE ITOJTYUNBIIIEECS YUCIIO.
[IpaBusbmbrii oTBeT: 2339. BOT Kak IOJIKHBI BBITJISIETH PE3Y/IBTATHI HA KAXKIOM IIIare:

Step 1: 1, 18, 73, 3, 44, 6, 1, 33, 2, 22, 5, 7
Step 2: 18, 73, 44, 6, 33, 22, 5, 7

Step 3: [18*73], [44%*6], [33*22], [5*7]

Step 4: 1314 + 264 + 726 + 35 = 2339

O6paTure BHUMaHKE, 4TO Iar 3 TPYHIUPYET CIUCOK B IOJACHUCKN U3 ABYX
9JIEMEHTOB Ka’KIbIil. DTOT aJITOPUTM M3BECTEH TaKXKe KaK «CKOJb3sdIee OKHO»
(orciona u HaszBanue 3aganus). YToObI BBIIOJIHUTL 9TO HEIIPOCTOE 3aaHue, BaM
noHazobuTest o6paruthes K gokymenTtaru Kotlin, a umenHo K onucannio GyHk-
LM KoJLteK1uii: kotlinlang.org/api/latest/jvm/stdlib/kotlin.collections/index.html. Yzauu!
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Ha npotsizkeHnn 3TON KHATH BBl U3ydasn (DyHaMeHTaJIbHble OCHOBBI SI3bIKA IIPO-
rpammvupoBanst Kotlin, u Mbl HagieeMcst, 4T y Bac MOSIBUIOCH JKeJTAHIE UCTIOJIH30-
Batb Kotlin gyt yiydarnenus cymiectByionux Java-npoekros. C 4ero HayaTth?

Patiee BbI yske Bujenu, uro Kotlin kommmaupyercs B 6aiit-koz Java. DT0 03HaYaeT,
uro Kotlin coemecmum ¢ Java. To ecTb OH MOKeT paboTaTh BMECTE C ATHM KOJIOM.

ITO OJIHA U3 CaAMBIX TJIABHBIX BO3MOKHOCTEH si3bIka mporpammuposanus Kotlin.
[TosHast coBMeCTUMOCTS ¢ Java osHadaet, uto daiiabl Kotlin u daiinbl Java Mmoryr
CYIIIECTBOBATH U BBITTOJHATHCS B OJHOM ITpoekTe. MOKHO BBI3BIBATH METO/IBI Java
u3 Kotlin, a pynximm Kotlin — u3 Java. 91o o3Havaer, 4T0 MOKHO HUCIIOJIb30BaTh
cymiectByforue Java-6ubanorexu B Kotlin, Bkiouast hpeitmBopk Android.

[ToHas coBMecTUMOCTD € Java mo/ipa3yMeBaeT, YTO MOKHO TIOCTETIEHHO MTePEBO-
Tk cBoil Koz u3 Java B Kotlin. Eciiu y Bac HeT BO3MOKHOCTH HIEPENNCATD MTPOEKT
Ha si3bike Kotlin, paccmorpute BO3MOKHOCTD pa3paboTKu OyLyHIMX IPOEKTOB Ha
Kotlin. BosaMoskHO, BbI 3aX0THTE TIEPEBECTH TOJIBKO Te Java-(haiijibl, KOTOPBIE Oy -
yaT HarbOoJIbIIIee IPEUMYIIecTBO OT epexoa Ha Kotlin. B atom ciyuae pacemorpure
BO3MOKHOCTb TIepeBo/ia PEAMETHBIX 0OBEKTOB UK MO/LYJIbHBIX TECTOB.

Ira riaBa paccKaxkeT 0 TOM, Kak coBMmernaioTest (aiisbl Java u Kotlin, a takske o yem
CTOUT IIOMHUTD ITPU HalTUCaAHUU KO/Ia, ‘ITO6I)I OH 6bIJI COBMECTUMDbBIM.

CoBMeCTMMOCTb C KJ1aCCOM Java

B aroii riase Bo1 cosmaaure B Intelli] HoBbrit ipoekT ¢ umenem Interop. Interop Gyaer
cozepskarp aBa daiina: Hero.kt (daiin ¢ kogom Ha Kotlin, koTopsrii npeacrasisier
repost 3 urpbl NyetHack) u Jhava.java (kiacc Java, KOTOpBIii IpecTaBIsieT MOHCTPa
u3 apyroro uamepenus). Coszaiite atu iBa haiina.
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B aroii riaBe BbI Hanuiere Koj Ha AByX sa3bikax — Kotlin u Java. Jaxke ecau y Bac
HET OIbITa B Java, He OOHTeCh, IOTOMY YTO IPUMEPHI Ha Java OyayT BaM HOHSITHBI,
YUUTBIBAS ysKe uMetornuiicst orbiT pabotst ¢ Kotlin.

Haunewm ¢ 00bsiBiennst Kiaacca Jhava 1 €ro MeTozia ¢ UMeHeM utterGreeting, KOTOPBIi
BO3BpallaeT String.

JinctmHr 20.1. O6bsiBneHne knacca n metoaa B Java (Jhava.java)

public class Jhava {
public String utterGreeting() {
return "BLARGH";

Teneps cozpaaum GyHKIMO main B Hero.kt. BHyTpu Hee 00bsiBUTE TIEPEMEHHYTO
MOHCTpa val adversary, 9K3eMILIAP Jhava.

JInctuHr 20.2. O6bsBneHne dyHKLUMM main u nepeMeHHoi adversary (Hero.kt)

fun main(args: Array<String>) {
val adversary = Jhava()

Ceepumiocs! Harncas atu crpoku Ha Kotlin, BbI cozamm o6beKT Java v COKpaTuim
JUCTAHIINIO MEXKY ABYMs sizbikamu. Kak Buzute, Bbi3BaTh Ko/ Ha Java u3 Kotlin
OYEeHb IIPOCTO.

Ho nam ectb 4uTo enre rnokasarb. /st IpoBepKU BbIBEAUTE TPUBETCTBEHHBIN PBIK
MOHCTpa Jhava.

JNnctmur 20.3. BbizoB MeToga Java m3 Kotlin (Hero.kt)

fun main(args: Array<String>) {
val adversary = Jhava()
println(adversary.utterGreeting())

Bbl cosan 00beKT Java, BbI3BaJIN €ro MeTo/ 1 cesanu Bee a1o u3 Kotlin, 3amy-
ctute Hero.kt. Bol yBuanTe, Kak MOHCTP NIPUBETCTBYET repos (BLARGH!) B KOHCOJIM.

Kotlin cosmaBasics ¢ mpuriesiom Ha GeCIIOBHYIO COBMECTUMOCTD ¢ Java. Takske oH
BKJIIOYAET PsIJI YCOBEPIIEHCTBOBAHUI, HEZIOCTYIHBIX B Java. [Ipunercs i Bam oT-
Ka3aTbCAa OT BCEX yCOBepIHeHCTBOBaHHfI, OpraHu3ysd BSB.I/IMOLIefICTBI/IH MEXAY 9TUMUN
a3pikamMn? Konedno HeT! 3Has 0 pa3ianungax MeX/1y 3TUMH IByMd SI3bIKaMU U HC-
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0JIb3Y S AHHOTALUY, JOCTYIIHbIE HA 0OEUX CTOPOHAX, BbI CMOKETE B3 Th BCE JIydlllee,
yro npearaer Kotlin.

CoBMmecTuMmocTtb 1 null

Jlo6aBuMm eliie oiMH MeTO/ B Jhava ¢ UMeHeM determineFriendshiplevel (ypoBeHb
/:[py>1<eJHo6HOCTI/I). determineFriendshiplevel JOJIJKEH BO3BpaIlaTh 3HaUCHUE TUIIA
String, HO, TAK KaK MOHCTPY 4y7K/I0 MOHSTHE APy KeT00us, OH Bo3Bpainaet null.

JinctuHr 20.4. Bo3epalieHuve null 3 metoga Java (Jhava.java)

public class Jhava {
public String utterGreeting() {
return "BLARGH";

public String determineFriendshipLevel() {
return null;

BbisoBuTe 3TOT HOBBIII MeTO/ 13 Hero.kt, COXpaHUB 3HAYEHME IPYKETOOHOCTH
MOHCTpa B val. BoiBejiure 910 3HaUeHVE B KOHCOJIb, HO TAK KaK IPOMKUIT PbIK MOH-
CTpa BBIBOJIUJICS MTPOMUCHBIMU OYKBAMU, YPOBEHD APYKETIOOHOCT MBI BBIBE/IEM
CTPOYHBIMU GYKBAMHU.

Jinctuur 20.5. BoiBoa ypoBHs apyxentobHoctu (Hero.kt)

fun main(args: Array<String>) {
val adversary = Jhava()
println(adversary.utterGreeting())

val friendshipLevel = adversary.determineFriendshipLevel()
println(friendshipLevel.toLowerCase())

3armycrure Hero.kt. X0Tst KOMIUJISATOP ¥ He cooOmmI 06 onmrbKax, mocjie 3amycKa
[POrpaMMa TYT e 3aBEPIIUTCS C OIMTHOKOI:

Exception in thread "main"
java.lang.IllegalStateException: friendshipLevel must not be null

B ruiaBe 6 MbI yke TOBOPUJIM O TOM, 4TO B Java Bce 06beKThl MOryT 6biTh null. Boi-
3BIBas Java-MeTO/I, TAaKOH Kak determineFriendshiplevel, MbI BUAWM, YTO OH BO3BPa-
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IaeT String, HO 9TO HE 3HAYMT, YTO BO3BPAlllaeMoe 3HauYeHue Oy/1eT COOTBETCTBOBATh
npasuiaM s3bika Kotlin 8 ornomernnu null.

Tak Kak Bce 00beKThI B Java MoryT ObiTh null, To 6e3omacHee mpeanooKuTh, 4To
BCe 3HAYEHUsI MMEIOT THII ¢ Toaaep:kKoii null, ecau sBHO He ykasaHo obparHoe.
CiietoBatue 9ToMy TIpaBuIy 00ecIednT Ge30MacHOCTh, HO KO MOJIyuuTces: Ooee
MHOTIOCJIOBHBIM, TaK KaK BaM IPUAETCs 00padarbiBaTh KasKAblil BO3MOKHbI null
TS KQKIOH TIepeMeHHON Java, Ha KOTOPYIO BbI CCBhIJIAETECD.

Ynepsxkusas kinasuiiry Ctrl (Command), IieJIKHUTE JIeBOM KHOTIKO MBIIIN HA determine-
Friendshiplevel B Hero.kt. Intelli] coobmuT, yTo MeTOI BO3BpalaeT 3HaYeHNE
String!. BockaumareabHbIN 3HAK TOBOPUT O TOM, YTO BO3BpalaeMoe 3HaueHue
MOKeT ObITh String niam String?. Komnustop Kotlin He sHaer, kakoe 3HaueHue
Oyer 1mosydeHo u3 Java, — crpoka uau null.

ITOT HeollpeieIeHHBIN BO3BPAIIAeMbIN TUTI HA3bIBAETCS NAAMPOPMEHHIM MUNOM.
[Tnardopmennbie TUTIBI HE UMEIOT CHHTAKCUYECKOTO TTPEAICTABICHUS: NX MOXKHO
BU/leTh ToJIbKO B IDE miu Apyroii JoKyMeHTaIuu.

K cuactbio, mporpaMMUCTBI Ha Java MOTYT Tucath aApyskeaoomnbiii k Kotlin ko, siBHO
coobast o mogepskke null ¢ momorpio coorBeTcTBYONNX aHHOTAIMA. OOBIBUM
SIBHO, 4TO determineFriendshiplevel MoskeT Bo3Bpaiiath 3Hauenue null, robasus
AHHOTAIMIO @Nullable B 3aroJIOBOK METO/1A.

JinctmHr 20.6. YkasaHuve, 4To BO3BpaLLlaemMoe 3HayeHne MoxeT 6biTb null (Jhava.java)

public class Jhava {
public String utterGreeting() {
return "BLARGH";

@Nullable
public String determineFriendshipLevel() {
return null;

(Bam Hazo 6y1eT UMIIOPTUPOBATH org. jetbrains.annotations.Nullable, KOTOPBIi
npeaioxkut Bam Intelli].)

@Nullable mpeaympeskaaeT mob3oBaresst aToro API uto meTon MoskeT (a He O6ﬂBdH)
BEPHYTH null. Kommmrsatop Kotlin monnmMaer snauenue sToil aHHOTALUN. Bepuurecn
B Hero.kt n 06paTI/ITe BHUMAaHUE, YTO TEIIEPb Intellij IIpenyIpekaaeT Bac O IIpsIMOM
BbI30Be toLowerCase JIJIgd String?.
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3amMeHuUTE HpHMOfI BBI30B OE30IIaCHbBIM.

JinctmHr 20.7. O6paboTka null ¢ nomowbo onepatopa 6e3onacHoro BbizoBa (Hero.kt)

fun main(args: Array<String>) {
val adversary = Jhava()
println(adversary.utterGreeting())

val friendshipLevel = adversary.determineFriendshipLevel()
println(friendshipLevel?.toLowerCase())

3aHyCTI/ITe Hero.kt. Teriepb 3Hauenue null 6y11eT BBIBE/ICHO B KOHCOJIb.

Bo3Mo:kHO, BbI 3aXOTHUTE ITPEAICTABUTH OTCYTCTBHE APYKETO0MST KAKUM-TO IPYTHM
3nauenueM, oTandHbiM oT null. Vcmosbayiite omeparop ? : (06bequnenus o null),
4TOOBI BEpHYTHb 3HAUCHUE 110 YMOJYAHNIO B TE€X CJIy4asaX, Korjaa friendshiplLevel
null.

JinctmHr 20.8. lNMoacTtaHoBKa 3HAYEHMs1 MO YMOYaHMIO C MOMOLLbO onepaTtopa ?: (Hero.kt)

fun main(args: Array<String>) {
val adversary = Jhava()
println(adversary.utterGreeting())

val friendshipLevel = adversary.determineFriendshipLevel()
println(friendshipLevel?.toLowerCase() ?: "It's complicated.")

3armyctu Hero.kt, BbI yBumTe coobienne It's complicated.

Bol ucrnosb3oBasi @Nullable, 4TOOBI COOOIINTD, 4TO METOA MOsKeT BepHyTh null. Co-
001N T, YTO 3HAUEHUE TOYHO He OyreT null, MOJKHO ¢ TOMOIIBI0 aHHOTAIT I @NotNull.
Ira 3amedaTesnbHas aHHoTanus usbasiger nonbsosareas API ot 6GecriokoliicTsa
0 TOM, 4TO BO3BpalliaeMoe 3HaueHue Mosket ObiTh null. IIpusercTBre MoHcTpa Jhava
He JJ0JKHO ObITh null, mosTomy 106aBbre aHHOTAIMIO @NotNull B 3ar0JI0BOK METO/Ia
utterGreeting.

JinctmHr 20.9. YkasaHue, 4To BO3BpalLaeMoe 3HayeHune He 6yaet null (Jhava.java)

public class Jhava {

@NotNull
public String utterGreeting() {
return "BLARGH";
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@Nullable
public String determineFriendshipLevel() {
return null;

(Bam cHOBa IOHAOOUTCS UMIIOPTUPOBATH AHHOTAIINH. )

Annoraruu @Nullable 1 @NotNull MOKHO UCITOJIB30BATh JIJIT yTOUHEHUS KOHTEKCTA
BO3BpallaeMblX 3HAUEHUH, TApaMeTPOB U JJaKe MoJeil.

Kotlin o6ecrieunBaet pastble HHCTPYMEHTSI /7151 00paboTku null-3Havennii, Brirowast
BO3MOKHOCTD 3allperarh OObIYHBIM TUIIAM TPUHUMATH 3HadeHue null. Cambrii pac-
poCTpaHeHH bl ncTouHUK omrbok ¢ null-snauvenusamu B Kotlin — ato B3aumoeii-
CTBUSI ¢ KOJIOM Ha Java, Tak 4To Oy/bTe akKypaTHbl, Bbi3biBast Koj Java u3 Kotllin.

CooTBEeTCTBME TUNOB

Tuner B Kotlin u Java gacto npsimo cooTBeTcTBYIOT ApYT ApyTY. String B Kotlin
TaKKe ocTaeTcs String, KOrja KOMIUJIUPYeETCS B Java. ITO 3HAUUT, YTO String,
BO3BpaIlaeMblil METOZOM Java, MOKHO ¥crosb3oBaTh B Kotlin, kak ecim 6b1 910
3Hauenne G0 moTydeHo HerocpeacTserno B Kotlin.

OpHaKo ecTh TUIIBI, HE UMEIOIINE TIPSIMBIX aHaaoroB. HarprmMep, 6a30Bbie TUIIBI.
Kax yske 06cyskmanoch B pasjesie TaaBbl 2 « /st TI000IBITHBIX: TPOCTHIE TUTIBI Java
B Kotliny, Java npencrasisier 6a30Bble TUTIBI JaAHHBIX Yepe3 TPUMUTHBEL [prmMu-
THUBBI B Java — 3T0 He 00beKThI, oHako B Kotlin Bece THIIBI — 9T0 00BEKTHI, BKJIIOYAst
6asosbie Tunbl. HeemoTpst Ha aTo, komnussitop Kotlin moskeT otob6paskats mpocTsie
THUIIBL Java B Haubostee mpocTbie Tuibl B Kotlin.

Y1061 YBU/IETH, KaK IIPOUCXOAUT TaKOE Hpeo6pa30BaHI/Ie, 1106aBBTE IIEJIOUNCIICH-
HOe 3HaueHue hitPoints B Jhava. [lesioe yncsio nmpejicTaBieHo Kak 0OBEKT ThIIA Int
B Kotlin u xak mpumuTus int B Java.

Jinctmur 20.10. O6baBneHue int B java (Jhava.java)

public class Jhava {
public int hitPoints = 52489112;

@NotNull
public String utterGreeting() {
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return "BLARGH";
}

@Nullable
public String determineFriendshipLevel() {
return null;

Teneps mosryunM cCBITKY Ha hitPoints B Hero.kt.

Jinctuur 20.11. O6pauyeHre k nonto Java ns Kotlin (Hero.kt)

fun main(args: Array<String>) {
val adversary = Jhava()
println(adversary.utterGreeting())

val friendshipLevel = adversary.determineFriendshipLevel()\
println(friendshipLevel?.toLowerCase() ?: "It's complicated.")

val adversaryHitPoints: Int = adversary.hitPoints

HecmoTpst Ha TO 4TO hitPoints 0ObsIBJIEH B Jhava Kak int, Yy Bac He BO3HUMKJIO IIPO-
OsreM npu O6paHleHI/II/I K HeMy Kak K Int. (MBI He HCTIOTb3yeM aBTOMATUYECKOE
olpejiesieHrie TUIIOB B IIpUMepe TOJIBKO 1711 TOTO, 4yTOOBI II0KA3aTh KaK TIPOUCXOJUT
npeobpasoBaHue TUMOB. SIBHBIE OOBABIEHNS TUIIOB HE HYIKHBI JJI1 MHTEIPaI{in
A3BIKOB: 00baABJICHUE val adversaryHitPoints = adversary.hitPoints HUYYTH HE
XyIKe.)

Tenepp, KoT/1a Y BaC €CTh CCHITKA HA I[EJI0€ YNCII0, BBl MOKETE BBI3BIBATH (DYHKIIUH
¢ HUM. Bp13oBuTe DYyHKITHUIO 17151 adversaryHitPoints 1 BbIBeIUTE PE3YJIbTaT.

Jinctuur 20.12. Ob6pawieHne k nonto Java yepes Kotlin (Hero.kt)

fun main(args: Array<String>) {

val adversaryHitPoints: Int = adversary.hitPoints
println(adversaryHitPoints.dec())

SaHYCTI/ITe Hero.kt /U151 BBIBOZIa OUYKOB 340POBbA IIPOTUBHUKA, YMEHDBIIEHHDIX Ha 1.

B Java Henb3st BBI3BIBATH METO/BI /IJIsT TIPpOCThiX THIOB. B Kotlin memoe wucio
adversaryHitPoints — 3TO 0OBEKT THIIA Int, 1 BbI MOKETE BBI3BIBATH €10 (QYHKIHIH.
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B kauecTBe eriie 0iHOTO TIprMepa Mpeodpa3oBaHust TUIIOB BbIBEUTE UM KJacca
Java, xoTopomy puHaAIEKUT adversaryHitPoints.

Jinctmur 20.13. Vima knacca noaaepxxku Java (Hero.kt)

fun main(args: Array<String>) {

val adversaryHitPoints: Int = adversary.hitPoints
println(adversaryHitPoints.dec())
println(adversaryHitPoints.javaClass)

Ecau BbI 3amycture Hero.kt, BbI yBuuTe int B KoHcosn. HecMOTpsl Ha TO YTO BBI
MOsKeTe BbI3BaTh (byHKIMHU TUNA Int 7715 adversaryHitPoints, BO BpeMs paboTsI
MIPOrPaMMBI TIepeMeHHas ABJAIeTCI MPUMUTHUBOM int. A Temepb gaBaiiTe BCIOMHIM
GaiiT-Koj1, paccMoTpeHHbIi B riase 2. B vem Bee Tl Kotlin mpeobpasyiorest B mx
anasioru B Java. Kotlin gaer Bam Moriib 00beKTOB, KOT/Ia HYKHO, U COXPaHSIET TPO-
MU3BOAUTEIbHOCTD IPUMUTUBOB, KOT/Ia BO3MOKHO.

MeToAabl CBOWCTB 1 COBMECTUMOCTb

Kotlin u Java o6pabaTbiBatoT mepeMeHHbIe KIacca Mo-pa3HoMY. Java UCTOJIb3yeT
HOJIST ¥ 0OOBIYHO TIPEJOCTABIISIET JOCTYIT K HUM Yepe3 METO/bI YTEHUST ¥ 3aIlUCH.
Caoiictsa B Kotlin, kak BbI yike Bu/IeJIH, OTPaHIYUBAIOT JOCTYII K TTOJISIM U aBTOMa-
TUYECKU TIPEJIAratoT METOIbI YTECHUS U 3AITUCH.

B npotsiom paszesne bl 06ABUITU O6H.I€ZIOCTyHHO€ moJsie hitPoints B Jhava. DTOT
[IPUMEP ITIOMOT IIPOJEMOHCTPUPOBATH 0T06pa>1<eH1/1e TUIIOB, HO OH HapyIlIaeT IIPUH-
I[UATIBI MHKATICYJISIIIAN U TI03TOMY SIBJISIETCS He JIYUIlIUM peliieHueM. B Java K mossam
Ha0 00paIaThCs. MU U3MEHTH UX € IIOMOIIBIO METOLOB uTeHus U 3arnuc. MeTosl
YTEHUS UCIIOJIb3YIOTCS [JIA U3BJIEUYECHNU JAHHBIX, 4 METO/AbI 3aIllUCU — JJI UX U3-
MEHEHUI.

OO6bsaBuTe 110J1€ hitPoints IPUBATHBIM U JOOABETE METO YTEHMUS, YTOOBI hitPoints
MOSKHO OBLIO IIPOYUTATD, HO HEIb3sI U3MEHUTD.

Jinctuur 20.14. O6basnexune nons B Java (Jhava.java)

public class Jhava {
publicprivate int hitPoints = 52489112;

@NotNull
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public String utterGreeting() {
return "BLARGH";

}

@Nullable
public String determineFriendshipLevel() {
return null;

}

public int getHitPoints() {
return hitPoints;

BepuuTecs B Hero.kt. Kon Bee erte kommuiiupyetcd. B riaBe 12 MbI TOBOPUITH O TOM,
uro Kotlin usbasiisier oT HEOOXOAMMOCTH UCIIOIH30BATH CHHTAKCUC BHI30BA METOIOB
YTEHUS/3aMUCU. JTO 03HAYAET, UTO BbI MOYKETE UCIIOJIB30BATH CHHTAKCUC, KOTOPbII
BBITJISIZAUT TaK, KakK ecJ Obl BbI 0OpAIaiCh K MOJISIM ¥ CBOWCTBAM HAIPSIMYIO,
Y OZTHOBPEMEHHO C 3TUM TMOJIZIEPsKUBACT MHKATCYaa1uio. [loaTomy XoTs getHitPoints
u umeer npedukc get, B Kotlin ero MoskHO 0TOpocuTh 1 0Opamarhesi HAIPSMYTO
K hitPoints. DTa ocobeHHOCTh cTupaeT Gapbep Mexay Kotlin u Java.

ITO OTHOCUTCA U K MeTo[aM 3amucy. Ha JaHHbII MOMEHT TepOoii 1 MOHCTP YKe XOPOITIO
3HAKOMBbI M XOTST Pa3BUTh OTHOIIEHMS. [epoii XoTes1 Gbl pacInpuTh CIOBaPHbIii 3a11ac
MomHcTpa. [lepeMecTuTe TIPUBETCTBIE MOHCTPA B TOJIe U 100aBbTE ISt HETO METO/IBI
YTEHWSI Y 3AITUCH, YTOOBI TEPOI MO UBMEHUTD IIPUBETCTBHE M 00YYNTh MOHCTPA PEUH.

JNinctmHr 20.15. 3ameHa greeting B Java (Jhava.java)

public class Jhava {

private int hitPoints = 52489112;

private String greeting = "BLARGH";

@NotNull

public String utterGreeting() {
return “BLARGH"greeting;

}

public String getGreeting() {
return greeting;

}

public void setGreeting(String greeting) {
this.greeting = greeting;
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B Hero.kt ncripaBbTe adversary.greeting.

JinctuHr 20.16. Hactpoiika nons Jave us Kotlin (Hero.kt)

fun main(args: Array<String>) {

val adversaryHitPoints: Int = adversary.hitPoints
println(adversaryHitPoints.dec())
println(adversaryHitPoints.javaClass)

adversary.greeting = "Hello, Hero."
println(adversary.utterGreeting())

LITO6I)I N3MEHUTDH I10JI€ B Java, BMECTO BbI3OBa €ro MeTo/la 3aliic MOKHO UCITOJIb-
30BaTh MHCTPYKIIMIO TIPUCBaMBaHus. Y Bac eCTh penmyiiecTBa cuatakcuca Kotlin
naxe rpu pabore ¢ Java API. 3amycrure Hero.kt 1 HocMOTpHTE, HAYYUJI JIK TE€POit
MOHCTpPa HOBBIM CJIOBaM.

3a npeaenamm Kiacca

Kotlin mperaraer pazpaborankam 60JbInyIo rHOKOCTh B BBIOOPE (hopMata Jist KoJia,
kotopbrit oru mumyT. Maiin Kotlin MoskeT oHOBpeMEHHO co/lepKaTh 1 KIacChl,
1 pyHKIINH, U TepeMeHHble Ha BepxHeM ypoBHe daiina. B Java daiin moxer mipesn-
CTaBJISATH TOJIBKO OJIUH KJacc. Toria Kak UMeHHO (DYHKITMU BEPXHETO YPOBHsI, 00b-
sieiternblie B Kotlin, Berrusisar B Java?

Paciupum MexBr0B0e 0011eHne, 100aBuB 0TBET repost. B Hero.kt 00bsiBrTe (hyHK-
110 ¢ UMeHeM makeProclamation 3a ipeziesiaMy (DyHKITMH main.

Jinctuur 20.17. O6basnexne dyHkUmK Boiclwero nopsaka B Kotlin (Hero.kt)
fun main(args: Array<String>) {
fun makeProclamation() = "Greetings, beast!"

Bawm nysxen c11ocob BbI3BATh ATy (l)yHKLII/IIO u3 Java, moaTomy 100aBETE METOJL main
B Jhava.
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JNInctmHr 20.18. O6bsBneHne meToga main B Java (Jhava.java)

public class Jhava {

private int hitPoints = 52489112;
private String greeting = "BLARGH";

public static void main(String[] args) {

B aTom MeTozie main BbIBe/IMTE 3HAUEHNE, BO3BpalllaeMoe makeProclamation, 06pa—
TUBIIUCH K QYHKIIUY KaK K CTATHUYECKOMY METOY Kiacca HeroKt.

Jinctmur 20.19. Ob6pawieHne k dhyHKumm Bbicwero nopsaka Kotlin n3 Java (Jhava.java)

public class Jhava {

public static void main(String[] args) {
System.out.println(HeroKt.makeProclamation());

DyHKIMNT BEPXHETO YPOBHS, OObSIBICHHDBIE B Kotlin, IOCTYIIHBI 1 BBI3BIBAIOTCS
B Java Kak crtaTuyeckue MeTojibl. makeProclamation o0bsaBiena B Hero.kt, IO2TOMY
kommmiaTop Kotlin cospacT kirace ¢ nMeHeM HeroKt 1 TIOMECTUT B HETO 9Ty (DYHK-
110 KaK CTaTUYECKUIT METO/I.

YtoObl B3aUMOJIeHCTBUS Mesk1y Hero.kt u Jhava.java BbIrjgesu OoJiee TIaJIKUMU,
MO>KHO U3MEHUTD UM CO3/IaBaeMOro KJjacca , 100aB1UB B HAUAJIO Hero. kt aHHOTAIIMIO
@JvmName.

JinctmHr 20.20. O6bsBIEHME MEHN CKOMMWMPOBAHHOMO Klacca ¢ nomolybio JvmName
(Hero.kt)

@file:JvmName("Hero")

fun main(args: Array<String>) {

}

fun makeProclamation() = "Greetings, beast!"
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Tenepb B Jhava MOKHO MCIIOJIb30BATh 0oJiee TTOHATHBIN BbI30B dyHKIIMYN make-
Proclamation

JNinctmHr 20.21. Ccbiika Ha NepenMeHoBaHHY MyHKLMIO BepxHero ypoBHs Kotlin 13 Java
(Jhava.java)

public class Jhava {

public static void main(String[] args) {
System.out.println(Herokt.makeProclamation());

3amnyctute Jhava.java, 4ToObI yBH/IETH OTBET Balliero reposi. Aunorain J VM, takue
KaK @JvmName, IAl0T BO3MOKHOCTD IIPSIMO OTIPE/IEJISATh, KAKOU KOJt Java Oy/ieT crene-
pupoBaH u3 ucxoaHoro Koa na Kotlin.

Eme onna Baxknast annoraius JVM — @IvmOverloads. [TapameTpbl 10 yMOT4aHUIO
aspika Kotlin 7aioT Bo3MOKHOCTD HCIOIB30BaTh OoJiee MPOCTON MOAXO B3aMeH
IPOMO3IKOr0, MHOTOKPATHOIO 00BABJIECHIS MTEPErPYKEHHBIX Bepcuil MeToga. Uto
aTO 03HauaeT Ha mpakTuke? Cieayomuil IpuMep M0JEKEH IaTh BaM OTBET HA 9TOT
BOIIPOC.

Jlo6aBbre HOBYIO (DyHKIINIO ¢ UMeHeM handOverFood B Hero.kt.

Jinctuur 20.22, JobasneHve dyHKUMM C napameTpamu no ymonyanuio (Hero.kt)

fun makeProclamation() = "Greetings, beast!"

fun handOverFood(leftHand: String = "berries", rightHand: String = "beef") {
println("Mmmm... you hand over some delicious $leftHand and $rightHand.")

Tepoii ipeiaraet Koe-4to us e/l B GyHKIMN handOverFood, 1 BBI3BIBAIONINI €€ KO/l
MOJKET BEIOUPATh, KAKyI0 e/1y OH Oy/IeT IepsKaTh B IIPABOM, a KAKYIO B JIEBOIi PyKe, WK
OCTaBUTH BBIOGOP 110 yMosrdaHuio — Msico u siroibl (beef u berries). Kotlin mossosisier
OpraHU30BaTh TAKYI0 BO3MOYKHOCTH BBIOOPA, HE YCIOKHSST KOJI.

B Java, rae mapameTphI 1o yMOJTUaHUIO OTCYTCTBYIOT, TOTO JKe 3 erTa MOKHO /10-
OUTBCSI TOJIBKO TIEPETPY3KON METO/IOB:

public static void handOverFood(String leftHand, String rightHand) {
System.out.println("Mmmm... you hand over some delicious " +
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leftHand + " and " + rightHand + ".");

public static void handOverFood(String leftHand) {
handOverFood(leftHand, "beef");

public static void handOverFood() {
handOverFood("berries", "beef");

[Teperpyska mMetonoB B Java Tpebyer ropasao 0oJibliie KoJa, Y4eM MapaMeTphl
o ymoadanuio B Kotlin. Kpome Toro, oguH 13 BapuaHTOB BbI30Ba (DYHKIUN
Kotlin He moayuyurcs Boccosnath B Java — HCIHOJIb30BaHKe 3HAYEHUST 110 YMOJI-
YaHWIO /IJd JIeBOW pyKu, leftHand, U liepesaya 3HaYeHUS AJS [MIPABOU PYKH,
rightHand. imenoBanHnbie aprymenTsl B Kotlin gesratoT BO3MOKHBIM TaKOii BBI30OB:
handOverFood(rightHand= "cookies") BbIBezeT pe3yJbrar "Mmmm. .. you hand over
some delicious berries and cookies".Java He ojiep;K1UBacT NMEHOBAHHBIE ap-
TYMEHTBI 1 TTO9TOMY He pa3jimdaeT MeTO/bl, BBI3bIBaeMble C OJMHAKOBBIM YN CJIOM
rnapaMmeTpoB.

Kax BeI Bckope yBuanTe, aHHOTaIs @JvmOverloads obecIieunBaeT aBTOMATUIECKOE
CO3/IaHKE TPEX COOTBETCTBYIONIMX METO/IOB, TIO3TOMY I10JIb30BATENH Java He CUJILHO
YIIEeMJICHDI.

MoscTp Jhava HeHaBuanT GpyKTHL. EMy GoJIbIIIe TTOHPABUIIKCH OBI TIUIIIA WK CTEHK,
a He ATO/BI. I[06aBbTe MeTo/] ¢ uMeHeM offerFood B Jhava. java, KOTOprfI JlaeT repoto
BO3MO’KHOCTD TIPEIJIOKUTD €Iy MOHCTPY.

JinctuHr 20.23. 3an1cb BCero nulb oaHoro Metoaa (Jhava.java)

public class Jhava {
public void setGreeting(String greeting) {

this.greeting = greeting;

public void offerFood() {
Hero.handOverFood("pizza");

Bo130B handOverFood MPUBOANUT K OMMOKE KOMITUJISIINN, ITOTOMY UTO Java He To-
Jep;KUBAET TMapaMeTphl 1Mo ymosdanuio. Kak ciencrsue, Bepcust handOverFood
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C OJJHMM TIAPaMETPOM B Java He cyuiecTByeT. UToObl yOeAnThCs B 9TOM, 3arJISTHUTE
B CKOMITUJIMPOBAaHHBIN OaliT-KOj1 Java jiJist handOverFood:

public static final void handOverFood(@NotNull String leftHand,
@NotNull String rightHand) {
Intrinsics.checkParameterIsNotNull(leftHand, "leftHand");
Intrinsics.checkParameterIsNotNull(rightHand, "rightHand");

String var2 = "Mmmm... you hand over some delicious " +
leftHand + " and " + rightHand + '.';
System.out.println(var2);

B Kotlin ectb crioco6s1 nzbekath meperpysku MeToI0B, a B Java Takast POCKOIIb OT-
CyTCTBYyeT. AHHOTAIA @JvmOverloads TIOMOXKeET TTOTb30BaTesiaM Baiero API B Java,
IpeocTaByB reperpyskeHubie Bepcrn Gyukimii Kotlin. /lo6assre anHOTAINIO 17151
handOverFood B Hero.kt.

JinctmHr 20.24. Job6asnenne @JvmOverloads (Hero.kt)

fun makeProclamation() = "Greetings, beast!"

@JvmOverloads

fun handOverFood(leftHand: String = "berries", rightHand: String = "beef") {
println("Mmmm... you hand over some delicious $leftHand and $rightHand.™)

X

Bbi30B handOverFood B Jhava.offerFood Gosibliie He IIPUBOJUT K ommoOKe, Tak Kak
Terepb IIPOUCXO/UT BbI30B Bepcul handOverFood, cyliecTByolleil B Java. B atom
MOJKHO YOEIUTHCS, €I TTOCMOTPETh Ha CKOMITHJIMPOBAHHBIN OallT-Ko/ Java:

@JvmOverloads
public static final void handOverFood(@NotNull String leftHand,
@NotNull String rightHand) {
Intrinsics.checkParameterIsNotNull(leftHand, "leftHand");
Intrinsics.checkParameterIsNotNull(rightHand, "rightHand");
String var2 = "Mmmm... you hand over some delicious " +
leftHand + " and " + rightHand + '."';

System.out.println(var2);

}

@JvmOverloads
public static final void handOverFood(@NotNull String leftHand) {
handOverFood$default(leftHand, (String)null, 2, (Object)null);

}

@JvmOverloads
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public static final void handOverFood() {
handOverFood$default((String)null, (String)null, 3, (Object)null);

O6paruTe BHUMaHNE, YTO METOJL C OTHUM ITAPAMETPOM OITPEIETISIET TIEPBBIN TTapa-
metp B pyukuuu Kotlin, — leftHand. IIpu BeI30Be 5TOro MeTO/a BTOPOII mapaMeTp
MOJIYYUT 3HAYEHUE 110 YMOJTUAHUIO.

YToOBI TPOBEPUTH, KaK paboTaET Tepeiaua e/ibl MOHCTPY, BBI30BeM offerFood B Hero.kt.

JinctmHr 20.25. Tectupyem offerFood (Hero.kt)

@file:JvmName("Hero")

fun main(args: Array<String>) {

adversary.greeting = "Hello, Hero."
println(adversary.utterGreeting())

adversary.offerFood()

}

fun makeProclamation() = "Greetings, beast!"

3amycture Hero.kt 1 ybeauTech, 4TO Tepoil TiepeIas MUIIILy U CTEHK.

[Tpoextupyst API, KOTOPbIF MOKHO KCIIOJIb30BATh U3 Java, He 3a0bIBaiiTe IPUMEHSITh
aHHOTAIMIO0 @IvmOverloads, 4ToObI caenarh cBoil API pis paspaboTunkos Ha Java
TaKUM ke THOKNM, Kak /st paspaborunkos Ha Kotlin.

CymectBytot ere ase JVM-aHHOTaIluu JJisi MCnosib3oBanus B Koje Ha Kotlin,
KOTOPBIiT Oy/IeT B3anMO/IEIiCTBOBATD C KOJIOM Java, U 06e OHM UMEIOT OTHOIIEHUE
K Kjaccam. Hero.kt TToKa He MMeeT peaM3aiuy KJacca, oaToMy J100aBUM HOBBII
KJ1acc ¢ nMeHeM Spellbook. /[o6aBbTe B Spellbook CBOMCTBO spells — CIIMCOK CTPOK
C HA3BAHUSIMU 3AKTUHAHUIA.

JinctmHr 20.26. O6bsBneHne knacca Spellbook (Hero.kt)

@3vmOverloads

fun handOverFood(leftHand: String = "berries", rightHand: String = "beef") {
println("Mmmm... you hand over some delicious $leftHand and $rightHand.")
}

class Spellbook {
val spells = listOf("Magic Ms. L", "Lay on Hans")
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Kaxk BbI yoke sHaere, Java u Kotlin nmpezcraBisiior iepeMeHHbIe KJIacca COBEPILIEHHO
[0-Pa3HOMY: Java UCIIOMIb3YeT TOJIs ¢ MeTolaMu uTeHus u 3arucy, a Kotlin npes-
JlaraeT CBOMCTBA CO BCIIOMOTATeTbHBIMU MOsIMU. Kak pe3ysbrart, B Java Bbl MOKeTe
obpalaThCs K MOJIM HanpsiMyto, a B Kotlin myTh K oo JIeKuT yepes MeTo/ bl
JOCTYTIA, aske TIPH TOM YTO CHHTAKCHUC 00PAIIEeHUsT MOKET BBITJISIETH OMNHAKOBO.

[TosTomy ccbliika Ha spells, cBOHCTBO Spellbook, B Kotlin Oyzer Bbirisizersh Tax:

val spellbook = Spellbook()
val spells = spellbook.spells

A B Java obGparenie K spells Oy/eT BBITJISIIETD TaK:

Spellbook spellbook = new Spellbook();
List<String> spells = spellbook.getSpells();

B Java ne momyuutcst 060iTrCh G€3 BbI30Ba getSpells M3-3a OTCYTCTBUS HPSIMOTO
JocTyMa K 1moJiio spells. Ho MOKHO TIPUMEHUTH aHHOTAIMIO @JvmField K CBOMCTBY
Kotlin, 40661 paspenth 1oJb30BaTeIsiM Java UCIoJIb30BaTh MoJie ¥ 130aBUTh UX
OT HEOOXOMMOCTHI BBI3BIBATH METOX uTenus. /lo6aBbre JvmField B spells, 4TOOBI
OTKPBITH IIPSIMOH IOCTYII K spells /st Jhava.

JinctuHr 20.27. MNpumeHeHne aHHoTaumn @JvmField (Hero.kt)

@JvmOverloads
fun handOverFood(leftHand: String = "berries", rightHand: String = "beef") {
println("Mmmm... you hand over some delicious $leftHand and $rightHand.")

class Spellbook {
@JvmField
val spells = 1listOf("Magic Ms. L", "Lay on Hans")

Ternepb B MeToie main Jhava. java Bbl MOJKETE HATIPSIMYTO OOPAaTUThCS K spells U BbI-
BECTH KayK/l0€ 3aKJINHAHUE.

JinctmHr 20.28. Ob6palyeHne k nonto Kotlin Hanpsimyto 13 Java (Jhava.java)

public static void main(String[] args) {
System.out.println(Hero.makeProclamation());

System.out.println("Spells:");
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Spellbook spellbook = new Spellbook();
for (String spell : spellbook.spells) {
System.out.println(spell);

@NotNull
public String utterGreeting() {
return greeting;

3anycture Jhava.java u yoeuTech, YTO BCe 3aKIMHAHUS M3 KHUTH 3aKJIMHAHUI BbI-
BOJIATCST B KOHCOJTh.

Brol Takike moskeTe MCII0Ib30BaATH @JvmField /1J1s1 BBIpQKEHUS CTATUYECKUX 3HAYCHU U
BO BCIIOMOTATe/IbHbIX 00beKTax. BeriomunTe riiaBy 15, B KOTOPOI TOBOPHIIOCH O TOM,
YTO BCIIOMOTATEIbHBIE OOBEKTBI O0BABIAIOTCA BHYTPHU KJIacCa M UHUITUATIN3UPYIOTCS,
KOT/Ia MHUTTMAJIU3UPYETCST BMENIAIONTNIA KJIaCcC WX KOTJ[a TTPOUCXOIUT 06pameHI/Ie
K UX CBOTICTBAM WJTU (DYHKITUSIM. Jlo6aBUM BCIIOMOTaTebHBII 00BEKT ¢ OJ[HUM 3Ha-
yeHnueM MAX_SPELL_COUNT B Spellbook.

JNinctmHr 20.29. [JobaeneHne BcnomoraTtenbHoro obbekta B Spellbook (Hero.kt)

class Spellbook {
@JvmField
val spells = 1listOf("Magic Ms. L", "Lay on Hans")

companion object {
val MAX_SPELL_COUNT = 10

Terepsb mompobyeM 06paTUTHCsT K MAX_SPELL_COUNT 13 MeTojia main B Jhava, HCIIO/Ib-
3ysl CHHTAKCHUC Java IS IOCTYTIA K CTATHIECKUM 3HAYEHUSIM.

JinctuHr 20.30. ObpalleHne K cTaTUdeckoMy 3HaveHuto B Java (Jhava.java)

public static void main(String[] args) {
System.out.println(Hero.makeProclamation());

System.out.println("Spells:");

Spellbook spellbook = new Spellbook();

for (String spell : spellbook.spells) {
System.out.println(spell);
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System.out.println("Max spell count: " + Spellbook.MAX_SPELL_COUNT);

Kon we kommmupyercst. ITouemy? ITotomy 4to 71t oOpaiieHust K 4JieHaM BCIIOMO-
raTeJlbHOro0 00BEeKTa 13 Java HeOOXOANMO CHAYAIA MOJYYUTh caM OOBEKT, a 3aTeM
BbI3BATh METOJI UTEHUST CBONCTBA:

System.out.println("Max spell count: +
Spellbook.Companion.getMAX_SPELL_COUNT());

@IvmField caesaet 1o 3a Bac. JlobaBbre aHHOTALMIO @IvmField K MAX_SPELL_COUNT
BO BCIIOMOTATeJbHOM 00beKTe Spellbook.

JNinctmur 20.31. [lobaBneHne aHHoTaumMn @JvmField k uneHy BcnomMoraTenbHOro obbekTa
(Hero.kt)

class Spellbook {
@JvmField
val spells = 1listOf("Magic Ms. L", "Lay on Hans")

companion object {
@JvmField
val MAX_SPELL_COUNT = 10

[Tocsie mobaBieHust aHHOTAIMHU KO/ Jhava.java CKOMITMIMPYETCs, U BBl CMOJKETe
06paTUTHCST K MAX_SPELL_COUNT Kak K JIOOOMY JPYTOMY CTaTHYeCKOMY 3HAYEHUIO.
3anycture Jhava.kt 1 yoeanTech, 4TO MaKCUMaIbHOE KOJIMYECTBO 3aKIMHAHMIT BbI-
BOJIUTCST B KOHCOJIb.

Hecmotpst sa 1o uro Kotlin u Java o6pabarbiBator moJist mo-pasHomy, @vmField
TIO3BOJIAET OTKPLITDH I1OJIA 1 O6eCHqu/ITb 9KBUBAJIEHTHBII CHOCO6 ZI0CTYIIa K BalllUM
CTPYKTypaMm 13 Java.

Dyukiuy, 00DBSIBJIIEHHDIE BO BCIIOMOTATEAbHBIX 00BEKTAX, UMEIOT IIOXOKUE IIPO-
OJIeMbl npu O6paI_HeHI/II/I K HUM U3 Java, — K HUM HaJl0 o6pamaTb(:${ Jepes CChLIKY Ha
BCITOMOTATEJIbHBIN 0OBEKT. AHHOTAIINS @JvmStatic meiicTByer o7100HO @JvmField,
MO3BOJISS TOJIYYUTD TIPSIMOM JIOCTYII, K (QYHKIIASIM, 00BSABIEHHBIM BO BCIIOMOTATE Th-
HoM oObekTe. ObbaBuTe (YHKIIMIO BO BCIIOMOTATEIbHOM o0BbeKTe Kiacca Spellbook
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c uMeHeM getSpellbookGreeting. getSpellbookGreeting Bo3BpamaeT QyHKIIHIO,
KOoTOpast 6yIL€T BbI3BaHa IIPU BbI30Be C getSpellbookGreeting.

JinctmHr 20.32. MNpuMeHeHne @JvmStatic k dyHkumm (Hero.kt)

class Spellbook {
@JvmField
val spells = 1listOf("Magic Ms. L", "Lay on Hans")

companion object {
@JvmField
val MAX_SPELL_COUNT = 10

@JvmStatic
fun getSpellbookGreeting() = println("I am the Great Grimoire!")

Tenepn noOaBbTe BLI3OB getSpellbookGreeting B Jhava.java.

JNnctmHr 20.33. Bbi3oB ctatnyeckoro metogda B Java (Jhava.java)

public static void main(String[] args) {
System.out.println(Hero.makeProclamation());

System.out.println("Spells:");

Spellbook spellbook = new Spellbook();

for (String spell : spellbook.spells) {
System.out.println(spell);

System.out.println("Max spell count: " + Spellbook.MAX_SPELL_COUNT);

Spellbook.getSpellbookGreeting();

3amyctute Jhava.java u ybeauTech, 4TO KHUTA 3aKJIMHAHWIT TIPUBETCTBYET Bac.

Hecwmotpst Ha otcyTeTBrEe cTatndeckux MetoioB B Kotlin, MHOT#E €ro KOHCTPYK-
MU KOMITMJIUPYIOTCS B cTaTUYecKue IepeMeHHble U MeTo/bl. [IpumeHenue aH-
HOTAIUK @JvmStatic MO3BOJUT BaM TOUYHEE OIPe/IeisiTh, KaK pa3paboTyrnku Java
JIOJI>KHBI B3aUMO/IeHICTBOBATD C BAIIUM KOJIOM.
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UcknoyeHns n COBMeCTMMOCTb

Tepoit Hay4yus MOHCTPA Jhava CBOEMY SI3bIKY, I MOHCTP TeIlePb XOUET TOKATh eMY
PYKY B 3HaK IpysKObL... nin HeT. [[o6aBuM MeTO ] extendHandInFriendship B Jhava.java.

Jinctmur 20.34. Bo36yxaeHune nckntoveHust B Java (Hero.kt)

public class Jhava {
public void offerFood() {

Hero.handOverFood("pizza");

public void extendHandInFriendship() throws Exception {
throw new Exception();

BrizoseMm aToT MeTo1 B Hero.kt.

Jinctunr 20.35. Bbi3oB MeToAa, Bo3byxxaatowero ucknodermne (Hero.kt)
@file:JvmName("Hero")

fun main(args: Array<String>) {
adversary.offerFood()

adversary.extendHandInFriendship()

fun makeProclamation() = "Greetings, beast!"

BaHyCTI/ITe 9TOT KO/I, 1 BbI YBU/INTE, KaK BO BPEMA BbIITOJIHEHNA BOSHUKHET UCKJIIO-
qeHue. Be[[b AOBEPATH MOHCTPY — HE OY€Hb YMHO.

Bcmomuure, uro B Kotlin Bce mckiaoyenuss Henposepsiembie. BbIi3biBast
extendHandInFriendship, BbI BBI3BAJIM METO/I, TeHEPUPYIONINIA MCKIOUeHUe. B aToM
cJIydae Bbl TOYHO 3HAJIU, 4TO Tak U Oy/IeT. B Apyrux ciydyasx MOKeT Tak He OBE3TH.
Crout BHUMATEIBHO OTHOCUTBCS K Java AP, ¢ KOTOPBIM BbI B3aMMO/IEIiCTByeTe U3
Kotlin.

3axJIovYnTe BHI30B extendHandInFriendship B GJIOK try/catch, 4TOOBI Tpeceyn mpe-
JlaTeJIbCTBO MOHCTPA.
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Jinctmur 20.36. O6paboTka ncknoveHus B try/catch (Hero.kt)

@file:JvmName("Hero")
fun main(args: Array<String>) {
adversary.offerFood()

try {
adversary.extendHandInFriendship()

} catch (e: Exception) {
println("Begone, foul beast!")

fun makeProclamation() = "Greetings, beast!"

3amycrure Hero.kt, 4T0ObI yBU/IETH, YBEPHYJICS JIA T€POI OT MOJJION aTAKU MOHCTPA.

Boizos ¢yukiu Kotlin us Java tpeGyer 10NOJIHUTEIBHOIO TOHUMAaHKS, KaKk 00-
pabatbiBatoTcs uckaouenust. Bee nekimouenns B Kotlin, kak yske yrmoMuHamoch,
HernpoBepsieMble. Ho B Java aT0 He Tak — TaM UCKJIIOUYEHUS [IPOBEpPsieMble, 1 OHU
JOJKHBI 00pabaThIBaThCsT, YTOOBI yCTPAaHUTD PUCK c60s1. Kak 910 BiMsieT Ha BHI3OB
¢dyuknuit Kotlin us Java?

Yrobbl y3HATh 9TO, 0OaBbTEe B Hero.kt hyHKIMIO acceptApology. Hacrano Bpemst
pacILIaThl s MOHCTPA.

JNnctuHr 20.37. Bo36byxxaeHne HenpoBepsieMoro nckioveHus (Hero.kt)

@JvmOverloads

fun handOverFood(leftHand: String = "berries", rightHand: String = "beef") {
println("Mmmm... you hand over some delicious $leftHand and $rightHand.™)
}

fun acceptApology() {
throw IOException()

class Spellbook {

(Heo6xoauMo UMIIOPTHPOBATH java.io.IOException.)
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Teneps BbI3oBUTE acceptApology 13 Jhava.java.

Jinctuur 20.38. Bo3byxaeHne ucknoveHuns B Java (Jhava.java)

public class Jhava {

public void apologize() {
try {
Hero.acceptApology();
} catch (IOException e) {
System.out.println("Caught!");

Jhava-MOHCTP JOCTaTOYHO YMEH, 4T0OBI 3aII0103PUTH TePOst B 0OMaHe, U 3aKJII04aeT
BbI3OB acceptApology B 010K try/catch. Ho KoMnuisgTop Java npemyrnpeskaaer Bac
0 TOM, UTO OABJIEHNE UCKIIOYEeHU IOException B O110Ke try, TO eCTb B acceptApology,
HeBO3MOKHO. [Touemy Tak? Besib acceptApology SIBHO BO30OY K/IAeT UCKIIOUECHNE.,

YT0OBI MOHSTH PUYUHY, PACCMOTPUM CKOMITUJIMPOBAHHbII GaliT-Ko1 Java:

public static final void acceptApology() {
throw (Throwable)(new IOException());

Kaxk Busure, I0Exception TOYHO BO30OY:K/IaeTCsl B 3TOH (DYHKIINH, HO B €€ CUTHATYPE
HET HUYEro, YTO TOBOPUJIO ObI 0 HeOOXOAMMOCTH IIPOBEPUTDL IOException. VIMeHHO
[09TOMY KOMITUJISITOP Java yBepeHHO 3asBJISIET, YTO acceptApology He BO30YsKaeT
IOException Ip¥ BBI30BE U3 Java, — OH MPOCTO He 3HAET 00 HTOM.

K cuactbio, ecTb aHHOTaLMs @Throws, KOTOpas pelaer a1y pobiemy. Korma Bbl uc-
10JIb3yeTe @Throws, BbI BKJIIOYaeTe MH(GOPMAIIUIO 00 HCKIIOYEHIH, KOTOPOE BO30Y K-
naetcst pyHkimeir. /lobaBbre aHHOTAIINIO @Throws B acceptApology, 4TOObI JOOABUTH
B 0aiiT-Ko/1 Java aTy BasKHYIO HH(MOPMAIHIO.

JInctuur 20.39. Vicnonb3oBaHue aHHoTaumm @Throws (Hero.kt)

@Throws (IOException::class)
fun acceptApology() {
throw IOException()

}
class Spellbook {
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Tenepb MOCMOTPUM Ha HOJIyYnBHIMIiCS OaiiT-Ko/ Java:

public static final void acceptApology() throws IOException {
throw (Throwable)(new IOException());

AHHOTAIMsI @Throws 100aBJISIET KITIOYEBOE CJIOBO throws B Java-Bepcuio acceptApology.
Bepnurech B Jhava.java u yoeaurech, 4TO KOMITUISATOP Java Ternepb YaA0BIE€TBOPEH,
TaK KaK ITOHAJ, YTO B acceptApology B036y>1<J:LaeT UCKIoueHne I0OException, KOTOpoe
HEOOXOIMMO TIPOBEPUTD.

AHHOTaIMst @Throws CrIa)kKUBaeT WIE0JOTMYEeCKyto pasHuily Mexay Java u Kotlin
B OTHOIIIEHNH TIPOBePKH rckmiodernii. Ecim Bor mumiere Kotlin API, kotopbrit MoskeT
BBI3BIBATHCS U3 Java, UCTIOIB3YITE 9Ty aHHOTAIIHIO, YTOOBI TOT, KTO OY/IET BBI3bIBATH
Balll KOJI, MOT IPaMOTHO 06paboTaTh JItoO0e BO30Y KIeHHOE HCKITIOUEHHE.

dyHKLUMOHaNbHbIE TUMNbI B Java

DyHKIMOHATbHBIE TUITBI 1 aHOHUMHBIE (DYHKITUU — 9TO HOBATOPCKOE BKIIOYEHTE
B s13bIK Iporpammuposanust Kotlin, mpezcrasiistioniee paiinoHa bHblii ciocod ootiie-
HUST MEXKY KOMIIOHeHTaMu. VX JTaKOHMYHBII CHHTAKCUC BO3MOXKEH OJaroapsi
OIepaTopy ->, HO JIIMO/IbI HEZIOCTYITHBI B BEPCHSIX /10 Java 8.

Kax sxe BoITIAAT 9TH (DYyHKITMOHATBHBIE TUTIBI TPU BBI30Be U3 Java? OTBET MOKET
BBITJISIZIETH OOMAaHYMBO TIPOCTHIM: B Java (yHKIIMOHAIbHbIE TUIIBI TIPEACTABIEHbI
nHTepdeiicaMy ¢ UMeHaM# FunctionN, e N — KOJIMYeCTBO IPUHUMAEMBIX apry-
MEHTOB.

Yrobbl yoeauThest B 9ToM, 106aBbre B Hero.kt (hyHKIIMOHATIBHBIN THIT ¢ UMEHEM
translator. translator MPUHUMAET CTPOKY, IIPEOOPa3yeT CUMBOJIBI B CTPOUHBIE,
1epBy1o OYKBY JI€JIaTh IPOTIMCHON 1 BBIBOJMTD PE3YJIBTAT.

JinctmHr 20.40. O6bsBneHne yHKUMOHanbLHOro Tuna translator (Hero.kt)

fun main(args: Array<String>) {

}

val translator = { utterance: String ->
println(utterance.toLowerCase().capitalize())

}

fun makeProclamation() = "Greetings, beast!"
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translator ornpeze/sieTcs Tak Ke, Kak Apyrue (DyHKIIMOHAJbHbIE THIIBI B TJIaBe J.
OH umeer Tun (String)-> Unit. UT0OBI yBUAETD, KAK 9TOT TUII OY/IET BBIMJISIETh
B Java, coxpaHUTe 9K3eMILIIp translator B mepeMeHHYIO B Jhava.

JInctuHr 20.41. CoxpaHeHue hyHKLUMOHaNbHOro Tuna B Java-nepemenHol (Jhava.java)

public class Jhava {
public static void main(String[] args) {

Spellbook.getSpellbookGreeting();

Functionl<String, Unit> translator = Hero.getTranslator();

(Bam nonaio6uTest UMIIOPTUPOBATH THIT Kotlin.Unit; yOeanTech, 4To BBIGpAJIH Bep-
cuio u3 cranaaptHoit 6ubarorexu Kotlin, Takske Bam oHagoOUTCst UMIIOPTHPOBATH
kotlin.jvm.functions.Functionl.)

ITOT HYHKIMOHATBHBIN TUTT UMEEeT TUT Function1<String, Unit>.Functionl — aTO
6a30BbIN TUTI, TOTOMY YTO translator UMeET POBHO OJMH TTapaMeTp. String 1 Unit
HCIIOJIB3YIOTCSI KaK ITapaMeTPbl TUIIOB IIOTOMY, UTO translator IIPMHUMAET IIapamMeTp
Tuma String u Bosspaiaer Kotlin-tum Unit.

CymectByior 23 unrepdeiica Function, HaunHast ¢ Function® W 3aKaHUMBast
Function22. KaskabpIii U3 HUX COMEPKUT OAHY (DYHKIIUIO — invoke. invoke CITY:KUT
JUIS BBI30BA (DYHKIIMOHAIBLHOTO THIIA, TIOATOMY KaK/IbIil pa3, KOra BaM HeOOXO0I1-
MO BBI3BaTh (DYHKIIMOHAIBHBIN THII, BBI NCIIOJb3YETe 71 9TOTO invoke. BoizoBuTe
translator B Jhava.

JinctmuHr 20.42. Bbi3oB dyHKUMOHaNbHOro Tuna B Java (Jhava.java)

public class Jhava {
public static void main(String[] args) {

Functionl<String, Unit> translator = Hero.getTranslator();
translator.invoke("TRUCE");

3amnyctute Jhava.kt 1 yoemanrech, 4To Truce BBIBOJUTCS B KOHCOJIb.

OynknnoHambibie TUIBI T0se3HbI B Kotlin, Ho momMuuTe, Kak OHU MPeICTaBIEHbI
B Java. Jlakonuumbrii, rekyunii cuntakcuc Kotlin, KoTopblit Bbol HaBepHSIKA MOJIO-
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OUJIH, TIPEBPAIIAETCS B TPOMO3/IKYI0 KOHCTPYKITHIO B Java. Eciiu Baiil Ko/ 10CTyIeH
II7IS1 KJIaccoB Java, HampuMep, Kak yactb API, Torpa myurie otkasaTbest oT GyHK-
IMOHATBHBIX THITOB. Ho eciint Bac ycTpanBaet 60osiee MHOTOCTOBHBIN CHHTAKCHUC, TO
[POCTO 3HaiiTE, 4TO (hyHKIMOHAIbHBIE THUIIBI Kotlin gocTynHer B Java.

Cosmectumoctb Java u Kotlin siBisiercst mpounoit ocaoBoit pocta Kotlin. Ona
JIaeT BO3MOKHOCTD MCIOJIb30BaTh 13 Kotlin cymiectByonme dhpeiiMBOpKY, Takue
kak Android, u B3anMo/IeficTBOBATh CO CTapbIM KOJIOM Ha Java, 4TO MO3BOJUT BaM
nocrenento BaeapuTh Kotlin B ¢cBoux npoekrax. K cuacTpio, opraHusarus B3amu-
MopeiicTeuit Mmexay Kotlin u Java He BbI3bIBaeT 3aTpyAHEHMI, 34 HECKOJTBKUMI
HCKJIIOUeHAMI. YMenue nucarhb koj Ha Kotlin, gpy:xemobubrii 1ys Java, u Ha060-
POT — TIOJIE3HBII HABBIK, KOTOPBIN OKYIUTCS MK AaybHelem u3yyennun Kotlin.

B careyionieii riiaBe Bl cosgaaute Baiie eppoe npuaoxkenue 1ist Android na Kotlin,
KOTOPOE CTeHEPUPYET CTapPTOBbIE TTapaMeTpbl /it urpokoB B NyetHack.
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Kotlin — nepBok/iaccHbIil g3bIK pazpaboTku npuiokeHuil aus Android ¢ odum-
asibHOM moepskKoit Google. B aT0ii riaBe Bbl Hanmirere cBoe epBoe Android-
npuinoxenue na Kotlin, IIpuroxenne onpegessier Ha4anibHblE XapaKTEPUCTUKL
repost B NyetHack u nassiBaercst «Samodelkins B wecTh MyJIBTSIITHOTO aHApOUIQ
u3 1950-X roz10B, KOTOPHIN cam cebst coOpall.

Android Studio

Yro6sl coznath Android-mpoexT, ncnosbayem Android Studio IDE Bmecto Intelli].
Cpena paspaborku Android Studio ocHoBana Ha Intelli] u copepskut gomosHUTEH-
HbIE BO3MOKHOCTU 151 paspaborku Android-mpuiosxenmuii.

Ckauaiite Android Studio o ceblike developer.android.com/studio/index.html. Kak
TOJIBKO 3arpy3Ka 3aBepIINTCS, CJAEIAYHTe MHCTPYKIIUSIM 110 YCTAHOBKE JIJIs Balei
cucTeMbl 110 cebliKe developer.android.com/studio/install.html.

O6parure BHUMaHUe, 4YTO 9Ta TJiaBa onuckiBaeT pabory ¢ Android Studio 3.1
u Android 8.1 (API 27). Eciiu y Bac ycraHoBJieHa 6oJjiee CBeKasi BEPCHs, YTO-TO
MOTJIO U MIBMEHUTHCSL.

[Ipesxie ueM co3aTh HOBBIH MTPOEKT, y6e/:[1/1Tec5, YTO ¥ Bac 3arpysKeH HeoOXOMUMBII
rmakeT Android SDK 17151 Ballleil CICTEMBI, Bb16paB Configure — SDK Manager B qu1aJjioro-
BoM OKHe Welcome to Android Studio (puc. 21.1).

B oxne Android SDK y6e111/ITec1;, yTo Android 8.1 (Oreo) (API 27) oTMeueH TaJIOUKOM
u umeer craryc Installed B cron6ue Status (puc. 21.2). Eciiu Her, mocraBbre ranoduxy
1 HaskMuUTe OK, YTOOBI 3aITyCTUTH 3arPy3Ky. EC/IH makeT yske yCTaHOBJIEH, HA)KMUTE
Cancel u Bepaunrech B quanor Welcome to Android Studio.
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®0 Welcome to Android Studio

Android Studio

#¢ Start a new Android Studio project

Open an existing Android Studio project
¥ Check out project from Version Control ~
[%' Profile or debug APK
¥ Import project (Gradle, Eclipse ADT, etc.)

' Import an Android code sample

@ @ Events ~ ¥* Configure ~ Get Help ~
Preferences
Plugins
Import Settings
Export Settings
Settings Repository...
Check for Updates
Project Defaults >

Puc. 21.1. Bbi3os SDK Manager

BepHyBHIUCH K IMAJI0rOBOMY OKHY IIPUBETCTBUS, HaskMuUTe Start a new Android Studio
project.

B nuamoroBom okwe Create Android Project BBemuTe nuMst ipusioskenust «Samodel-
kin» B mose Application name u “android.bignerdranch.com” B osie Company domain.
Y6enurech, uto BraOYeHa noagep:xkka Kotlin (duaaxok Include Kotlin Support)
(puc. 21.3).

Hasxmure Next 1 B quasiore Target Android Devices yoeuTech, YT0 BBIOpaH ITapaMeTp
Phone and Tablet. OcTaBbTe OcTajibHbie MapaMeTpbl 6e3 U3MeHeH il (1axKe eci OHU
BBITJIAST He TaK, Kak B HameM rmpumepe) (puc. 21.4). Haxkmure Next.

B nuasore Add an Activity to Mobile BerGeprte Empty Activity n HasxmuTe Next (puc. 21.5).
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LA Default Preferences
Q- pp & Behavior : Sy Settings * Android SDK
v App & o M for the Android SDK and Tools used by Android Studic
Appearance Android SDK Locati IUsersfjoshsk ibraryfAndroid/ sdk Edit
o colars |[SBKPisifermal] SOK Tools  SDK Update Sites
¥ System Settings
P Each Android SDK Platform package includes the Android and g to an
APl level by default. Once installed, Android Studio will automatically check for upda'(es Gheck
HTTP Proxy "show package details" to display individual SDK components.
Updates ] Name | _aPiLevel | Revision Status
Usage Statistics Andro{d P Preview P 2 Not installed
@ Android 8.1 (Oreo) 27 1 Installed
B Andreid 8.0 (Oreo) 26 2 Installed
Notifications Andreid 7.1.1 (Nougat) 26 3 Installed
Quick Lists Andreid 7.0 (Nougat) 24 2 Update available
Path Variables Andreid 6.0 (Marshmallow) 23 3 Partially installed
Android 5.1 (Lollipop) 22 2 Not installed
Keymap Android 5.0 (Lollipop) 2 2 Not installed
- Editor Android 4.4W (KitKat Wear) 20 2 Not installed
Plugins Andreid 4.4 (KitKat) 19 4 Partially installed
» Build, Execution, Deployment Android 4.3 (Jelly Bean) 18 3 Not installed
» Tools Show Package Details
Android Studio
2 cance | | novy (I
Puc. 21.2. Mposepka yctaHosku API 27
@08 Create New Project

A Create Android Project

Application name

Samadelkin

Company domain

android.bignerdranch.com

Project location

[/Users/joshskeen/Documents/Samodelkin

Package name

com.bignerdranch.android.samodelkin Edit |

| Include C++ support
Include Kotlin support

Cancel Previous

Finish

Puc. 21.3. lnanoroeoe okHO co3ganHusa Android-npoekTa
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®C@ Create New Project

w Target Android Devices

Select the form factors and minimum SDK
Some devices require additional SDKs. Low API levels target more devices, but offer

fewer API features.
Phone and Tablet
API 27: Android 8.1 (Oreo)

By targeting API 27 and later, your app will run on < 1% of
devices.

Include Android Instant App support

Help me choose

Wear
| API 21: Android 5.0 (Lollipop)
TV

API 21: Android 6.0 (Lollipop) &
Android Auto

| Android Things
API 24: Android 7.0 (Nougat)

Cancel | | Previous | [IBASN) | Finish

Puc. 21.4. [lnanoroBoe okHo Bblibopa Android-ycTpoicTs

B komnie orobpasurcst quasorosoe okHo Configure Activity. Beenure «NewCharac-
terActivity» B moJie Activity Name 1 ocTaBbTe OCTaTbHBIE 3HAYEHUS M0 YMOJTIAHUIO.

Ha aTom artare Bbl onpeaeuin uMs akmuenocmu (activity), Kotopyto Oyjgere
co3maBarh, — NewCharacterActivity. UToObI [IPEJCTaBUTh, YTO TAKOE aKTUBHOCTbD,
MIPOBENTE AHATOTHIO C PEATbHBIM MUPOM. AKTHBHOCTb — 3TO TO, 4eM Oy/IeT 3a-
HUMaTbhCs TTOJTh30BaTENb BallleTo NMpuioskenns. Hampumep, micath 2J1eKTpOHHOE
IMCHMO, ICKaTh KOHTAKTBI HJIH, KaK B HatieM ciydae ¢ Samodelkin, cosmaBats HOBOrO
nepcoHaxa. Bece 310 — opMBI aKTUBHOCTH.

B Android akTHBHOCTH COCTOUT U3 JBYX YacTeil: MOJIb30BaTEIbCKIIT MHTEPdEiic
u Kyacc Activity. ITonp3oBaTtensckuii unrepdetic, unm Ul, onpenenser anemen-
TBI, BUJIIMBbIE 1TOJIb30BATEIO, C KOTOPBIMHU OH Oy/IET B3aMMO/IEHCTBOBATD, a KJIacC
Activity ompezessier Joruky, Heobxoaumyto st pabotel Ul Mbr opabotaem
U C TE€M ¥ C JIPYTUM B X0JIe pa3pabOTKH MPUTOKEHUSI.
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® 0 Create New Project

Add No Activity

Basic Activity Bottom Navigation Activity

&

Empty Activity

Fullscreen Activity Google AdMob Ads Activity

Cancel Previous Next Finish

Puc. 21.5. JobaBnenne Empty Activity

Hasxmure Finish. TTossBUTCS MasieHbKOE AMATIOTOBOE OKHO, 0TOOPasKAOIIee TPOIEce
HacTpoitku rmpoekTa (puc. 21.6).

[Tapy MUHYT cIycTst OYI€T OTKPBIT HOBBIN ITPOEKT.

Building 'Samodelkin' Gradle project info

Gradle: Configure build

Cancel

Puc. 21.6. BbinonHsAeTCS HacTpoiika NpoekTa
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Kondwurypariiust HOBOTo 1IpoeKTa, CTPYKTypa KaTaJoToB U ONPeeTeH s 110 YMOJI-
yaHuio Kj1acca aktusHoctu U Ul 6bLam co3ganbl U JoOaBIEHbI B Balll IPOEKT. berso
03HAKOMUMCS C HIMU.

Hactpoika Gradle

CHauasia HOCMOTPUM Ha CTPYKTYPY KaTaJloroB B OKHE C HHCTPyMeHTaMu cjiesa. B pac-
KPBIBAIOIIEMCSI CIIMCKE, B 3ar0JI0BKe OKHa, BbiOepuTe myHKT Android (puc. 21.7).

i} Android v Q = | -1

[ Project

[£7 Packages

[ Scratches

@ Project Files

& Problems

@ Production

@ Tests

& Local Unit Tests

@ Android Instrumented Tests

Puc. 21.7. Bua okHa € MHCTpyMeHTamu B npoekTe ans Android

Teneps Haiijiure pasnest Gradle Scripts BHU3Y B OKHE ¢ MHCTPYMEHTAMU U PACKPOMTE
ero (puc. 21.8).

i1 Android - O = | B I+

¥ (&, Gradle Scripts
(= build.gradle (Project: Samodelkin)
(¢} build.gradle (Module: app)
i gradle-wrapper.properties (Gradle Version)
i proguard-rules.pro (ProGuard Rules for app)
it gradle.properties (Project Properties)
(s settings.gradle (Project Settings)
it local.properties (SDK Location)

Puc. 21.8. Gradle Scripts
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Android ncnosbsyer nomyaspHyio cucremy apromarndeckoil coopku Gradle mis
yIIpaBJICHUS 3aBUCUMOCTSIMUA U KOMITUJISIMER Balrero npuioxkenus. Hactpoiiku
Gradle onpenensorcst Ha JTErKOBECHOM TIPEIMETHO-OPUEHTUPOBAHHOM SI3bIKE
1 XPaHATCS B IIPOEKTE JJIS Android B IBYX (haitmax build.gradle, aBTOMAaTUYECKH
NMOGABJISIEMBIX TIPU CO3/IaHUK TIPOEKTA.

Hexoropsie maru 1o Hacrpoiike Gradle y:ke soinosnerst Android Studio 3a Bac, Tax
Kak BbI BbIOpasin paspaborky Ha ssbike Kotlin. /TaBaiite mocMoTpumM.

Daiin kouduryparuu Gradle (Project: Samodelkin) ompezensieT riobaibHbIe Ha-
CTPOMKHU TpoeKkTa. [IBak/bl MeJKHUTE Ha build.gradle (Project: Samodelkin),
4TOOBI OTKPBITH €r0 B PeJaKToOpe, TO ecTh B ocHOBHOM okHe Android Studio. Ber
YBUIUTE COMEP;KUMOE, TIOXO Kee Ha TO:

buildscript {
ext.kotlin_version = '1.2.30'
repositories {
google()
jcenter()

}
dependencies {
classpath 'com.android.tools.build:gradle:3.1.0"
classpath "org.jetbrains.kotlin:kotlin-gradle-plugin:$kotlin_version"

}

allprojects {
repositories {
google()
jcenter()

}

task clean(type: Delete) {
delete rootProject.buildDir

CTpoku Koia ¢ 3aJIMBKOIT 100aBJAAIOT B IyTh ToMcKa Kaaccos (classpath) muiarun
Kotlin Gradle, mossosistionuii cucreme Gradle komnumposats daiinsr Kotlin.

[lamee oTkpofite daiin build.gradle (Module: app):
apply plugin: 'com.android.application’

apply plugin: 'kotlin-android'
apply plugin: ‘'kotlin-android-extensions'
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android {

compileSdkVersion 27

defaultConfig {
applicationId "com.bignerdranch.android.samodelkin"
minSdkVersion 19
targetSdkVersion 27
versionCode 1
versionName "1.0"
testInstrumentationRunner"android.support.test.runner.

AndroidJUnitRunner"
}
buildTypes {
release {
minifyEnabled false
proguardFiles getDefaultProguardFile( 'proguard-android.txt"'),
'proguard-rules.pro’
}
}

dependencies {
implementation fileTree(dir: 'libs', include: ['*.jar'])
implementation"org.jetbrains.kotlin:kotlin-stdlib-jre7:$kotlin_version"
implementation 'com.android.support:appcompat-v7:27.1.0"
implementation 'com.android.support.constraint:constraint-layout:1.0.2"
testImplementation 'junit:junit:4.12°
androidTestImplementation 'com.android.support.test:runner:1.0.1'
androidTestImplementation

'com.android.support.test.espresso:espresso-core:3.0.1"

31ech CTPOKU € 3a/IMBKOIL 0OABJISIOT ABA [TOAKII0YAEMbIX MOJYJIS B Balll IIPOEKT.
MOI[y.JIb kotlin-android obecrieunBaeT MpaBUJIbHYIO KOMIIUJIANNIO KOJla Ha sI3BIKE
Kotlin g Android. On neobxoaum must mo6oro npoexra Android, Hamucannoro
na Kotlin.

Mopuyiib kotlin-android-extensions H00aBJsIET P AOMOJHUTENbHBIX YI0OCTB,
AOCTYNHBIX B npuioxkenusax Ha Kotlin gnsg Android. Msl Bocnosnbsyemcst umu
B OuinsKaiiiiee BpeMsi.

Gradle Taxxe yrnpasisier 3aBUCUMOCTSIME, He0OXoanMbIMK Batiemy Android-mpo-
exTy. B koH1ie aitna app/build.gradle Bbl yBUANTE CIICOK HEOOXOAUMBIX OUOJINOTEK,
KOTOPbIE aBTOMATUYECKH OYAYT 3aTPysKEHbI U OAKIIOYEHbI HHCTPYMEHTOM YIIPaB-
nenus coopkoit Gradle.
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3asucumoctr Android-mpoexra o6bsiBiensl B 6y10ke dependencies, B caiisie app/build.
gradle. O6paTuTe BHUMaHMe, 4TO cTanaapTHas 6udanoreka Kotlin takske Brouera
B CIIMCOK 3aBUCHUMOCTEN: "implementation"org.jetbrains.kotlin:kotlin-stdlib-
jre7:$kotlin_version".

OpraHusaums npoekTta

[Hanee, packpoliTe KaTajor app/src/main/java B OKHE UHCTPYMEHTOB IIpOeKTa. Bbl
YBUINTE MaKeT ¢ uMeHeM com.bignerdranch.android.samodelkin u caiin ¢ umenem
NewCharacterActivity.kt (KOTOPBII MOKHO OTKPBIThH B PEJIAKTOPE).

Bech rcxoHbiil KoJ mpoekTa OyeT paciosaratbcsi B makeTe com.bignerdranch.android.
samodelkin. 11 mycTh Bac He CMyIIaeT MMsI KaTaaora — MPOEKT Oy/eT HATMCAH Ha
Kotlin, a re ra Java. Corarenue o BIbope MEHN KaTaaora JJist HCXOIHOTO Kojia —
9TO TIEPEKUTOK, TOCTABIINIICA B HACTIEJCTBO OT Java.

W makoner, pacaxHuTe KaTajaor app/src/main/res B OKHE WHCTPYMEHTOB MPOEKTA.
910 xpaHusHiie Aast pecypcos Bamiero npoekra. Maiiapr Ul XML, kaptunku, Jjio-
KaJIM30BaHHBIN TEKCT W 3HAYEHUS I[BETOB — BOT IIPUMEPHI PECYPCOB.

OnpepneneHue Ul

[TepBBIM mestoM co3aamM B KaTasore res pecypc Mmakera Ul — XM L-aiin, ommchr-
BAIOIIHIT 9JIEMEHTDI, C KOTOPBIMU OY/IET B3aUMOJIEHCTBOBATD MOJIb30BATEND.

Ortxpoiite manky res/layout. Ber yumute XM L-datin ¢ umenem activity_new_character.
xml, KOTOPBII OBLI CO31aH € UCIIOIb30BAHUEM UMEHH, 3a1aHHOI0 BAMU /IS IIEPBOil
akTUBHOCTH (activity) B Imporiecce HACTPONKH TTPOEKTA.

BoinosiHuTe 1BOMHOM 11e190K Ha activity_new_character.xml. Daiijg 0TKpoeTCst B UH-
cTpymenTe g rpadudeckoit pasmetkn Ul (puc. 21.9).

UT piist Samodelkin 6ymer oto6pakath msith mapaMeTpoB HOBOTO TePOST: UMS, Pacy,
MYZPOCTb, CUITY, TOBKOCTh. Ha 9KpaHe co3anus reposi TaksKe MOHaI00MTCSA KHOIIKA
JUISL CTyYaifHOTO FeHEPUPOBAHUS 9THX [IAPAMETPOB, YTOOBI T10JIb30BATEb MOT MHOI'O-
KPaTHO TeHEePUPOBATH TIAPAMETPBI /15l PA3HBIX I'€POEB.
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sz Bctivity_new_character.xmi
2 €+ O- [ONewsd~ =27+ © AppTheme | @ Default (en-us) = Qusx @@ 0
2@yt B8, 5 FI
= —— i
Samodelkin
Hello World!

£

E < @]

g

o

L¥)

Puc. 21.9. NHCTpyMeHT rpadmyeckoii paameTku UL

BoiGepure BKaaKy Text B JIeBOM HUKHEM yriy pegaktopa. [Tosb3oBaTenbckue uH-
tepeiicer g Android-npunoskenuii murytest Ha XML, [leraim pa6orsi ¢ XML He
BXOJAT B 00J1aCTh MHTEPECOB HTON KHUTH, T09TOMY YTOOBI JaTh BaM BO3MOJKHOCTD
COCPEIOTOUUTHCS Ha acleKTaX paspaboTKH IIPoeKToB Ha s3bike Kotlin, Mbr moaro-
toBun kKojt XML g1t Ul HoBoro niepcoHaka, KOTOpbIi MOKHO CKauaTh 110 CChIJIKE
bignerdranch.com/solutions/activity_new_character.xml.

3amenure cojniepskrmoe cBoero XM L-daiina cogep:xxumbiM daiiia XML, KoTopbrit
MO>KHO ITOJIyYHTh 110 ccblike. CoxpanuTe daii ¢ momotbio Command-S (Ctrl-S) u BbI-
Gepute BKJIazKy Design ciieBa BHu3y. U 10JIKeH BBITJISIIETh TaK Ke, Kak Ha puc. 21.10.
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Jiny activity_new_characterxml

g ® v 3 [ Nexusd~ = 27+ @ AppTheme &) Default (en-us) ~ Q5% ® @ A

Lo LT R

Pal

E

Samodelkin

name

Madrigal

race

Elf

stats
wisdom: 16 strength: 16 dexterity: 16

GENERATE

& Component Tree

Puc. 21.10. UI HoBOro nepcoHaxa

Bepnurech Ha BKaagky Text, utoObl pacemorperb XML Gosee gerasibio. Haskmure
Command-F (Ctrl-F) u HaiizuTe TeKCT "android:id" B aiine. Bor oOHapykuTe, 4TO
B (haitie XML ecTh msaTh android:id — MO OJHOMY AT KsKIOM M3 XapaKTePUCTUK
nepcoHaska (name, race, wis, str, dex), HalrpuMep, Kak MIOKa3aHO HUKE:

<TextView
android:id="@+id/nameTextView"
android:layout_width="wrap_content"
android:layout_height="match_parent"
android:textSize="24sp"
tools:text="Madrigal" />

Kak1p1ii BU3yaIbHbII 37IEMEHT, 0TOOPaKAIOIINI TaHHbIE UJTH TO3BOJISTIOTIIIT 1T0JIb-
30BaTeJIi0 B3ANMOJIEHCTBOBATD C TIPIJIOKEHIEM, TOJUKEH UMETh aTpulyT id. ATpu-
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OyT id 1103BOJISIET TIPOrPAMMHO 00pAIAThCS K BU3YaJIbHBIM djieMeHTaM (KOTOpble
4acTo Has3bIBAOT sudscemamu) us koja Ha Kotlin. CKopo BbI BOCTIO/Ib3yeTeCh 9THMHE
arpubytamu id, 9ToObI IpUBs3aTh JOrUKY K UL

3anycK NpUJIoXKeHUs Ha 3MyNiaTope

Jlasiee pasBepHeM ¥ 3aIlyCTHM TIPUJIOKeHME Ha amyJisitope Android.

ITepsblii miar — sTo HacTpoiika amyasaTopa. B menio Android Studio Beibepure myHKT
Tools — AVD Manager (puc. 21.11).

Build Run Iﬁa VCS Window Help

/Documents/bo . AVD Manager
JL. SDK Manager

B oTkpwIBIIEMcsa okHe MeJAKHUTE HAa KHOTKe Create Virtual Device BHI3Y cieBa
(puc. 21.12).

main)!" java
0 = ﬂ"_

' Layout Inspector
(@ Theme Editor

Puc. 21.11. AVD Manager

Your Virtual Devices

Type | Name | Play Store | Resoiution AP Target | crum Size on Disk Actions ]
Et] Nexus 5X API19 080 = 1920: 420dpl 19 Android 4.4 (Google APls) xBE 1668 L
[ Precamazs 2560 = 1800: xhipi 25 Androkd 7.1 (Google AFls)  xBE  2.6GE S
[ rxeacamia 2660  1800: xhdpi 18 Android 4.4 (Google APls)  xBE  4.5GB PR
[ Pixelxuapize 1440 » 2560: 560dpi 26 Android B.O (Google APIs)  xBE  2.3GB A
[ PixexLapizs 1440 = 2660: 560dpi 25 Android 7.1 (Google APls)  xBE 17 GB S
[0 Nexusoapizs 2048 » 1536: xhapi 25 Android 7.1 (Google APls)  xBE  2.2GB VAR
Eh Nexus 4 API18 768 = 1280 xhdpl 19 Androkd 4.4 (Google APIs) 86 1.7 GB L
[ Mexus 5% AP 25 x86 1080 = 1920: 420dpi 25 Android 711 (Google AFls)  xBE  310B A
(D Puearizs 1080 * 19207 xxhdpi 26 Android 7.1 (Google APt} xB6  27GB SV
| 7 | | + Create Virtual Device... | D

Puc. 21.12. MeHemkep BUpTyasbHbIX ycTpoicT Android
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B nmanoroBom okHe Select Hardware BbiGepuTe Mojiesib TesieoHa (3HAUYEHME 110
YMOJIYaHUIO 1o/I0ieT) 1 HaxkmuTe Next. B mnanoroBom okte System Image BbiGe-
pute pesn3 Oreo API 27 (u ckauaiite, eciiu 310 Tpebyercst). Hakmure Next. Korza
3arpyska o6pasa CHCTeMbI 3aBepITUTCs, cHoBa HaskmuTe Next. Hakowerr, B quamore
Android Virtual Device (AV D) naxxmute Finish. 3akpofite Android Virtual Device Manager.

Bepnysimucs B rimaBaoe okHO Android Studio, B3TJITHUTE HA PsiJT KHOTIOK BBEPXY CITpa-
Ba. CjieBa OT KHONKK Run HAXOAMUTCS PACKPHIBAIOIIUICS CIUCOK. BoibGepure B HeM
ITYHKT app, a 3aTeM IeJTKHNUTE Ha KHOTKe Run (puc. 21.13). ITo mpuBeneT K OTKPHITUIO
JINaJIOroBOTO OKHa Select Deployment Target.

A G K s B e R E RiGRL?

com> B bfj Run ‘app' ("R) _hdroid) [ sa modelkin> " NewCharacte

| ; CharacterGeneratorkt » (8 app » [ix NewCharacterActivity.kt x

Puc. 21.13. 3anyck Samodelkin

BoiGepure HacTpoeHHOE BUPTYATbHOE YCTPOUCTBO U HaxkMuTe OK. DMYJIATOP 3aITy-
crutcst 1 BbiBeieT Ul akTMBHOCTH ¢ XapaKTepucTHKaMu (110Ka He 3a1TOJTHEHHBIMU )
mepcoHaska Bo Bcell ero kpace (puc. 21.14).

ITonsic XapaKTEepUCTUKaMU ITEpCOHaKa ITOKa HeE 3aIT0JTHEHDI. B CJIelyIoeM pasjiesie
MbI 3TO UCIIPpAaBUM.

Co3pnaHue nepcoHa)a

Tenepn, korpa Mbl onpenesnin Ul HacTano BpeMs creHepupoBaTh U BIBECTH XapaK-
TEPUCTUKH TTepcoHaska. Tak Kak B 3TOM IJlaBe OCHOBHOE BHUMaHue y/iessiercst Android
u Kotlin, a setasm peanusaryy paccMaTpUBaIMCh B TPOILIBIX TJIaBaX, Mbl OBICTPO
poiieMcs 1o peanusanuu CharacterGenerator. /[o6aBbre HOBbII (halll B IIPOEKT,
IIEJIKHYB TIPaBOil KHOIIKOW Ha TakeTe com.bignerdranch.android.samodelkin 1 BbIGpaB
New — Kotlin File/Class.

ITpucsoiite HoBoMy (haiisry nmst CharacterGenerator.kt 1 106aBbTE B HETO CJIE/ YOI KOJL.

JNinctmur 21.1. O6vekT CharacterGenerator (CharacterGenerator.kt)
private fun <T> List<T>.rand() = shuffled().first()

private fun Int.roll() = (@ until this)
.map { (1..6).toList().rand() }
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e =
O

o D)

Samodelkin
L]
>
o
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Puc. 21.14. Samodelkin, 3anyLieHHbIi B a3MynsTope

.sum()
.toString()
private val firstName = listOf("Eli", "Alex", "Sophie")
private val lastName = listOf("Lightweaver", "Greatfoot", "Oakenfeld")

object CharacterGenerator {
data class CharacterData(val name: String,
val race: String,
val dex: String,
val wis: String,
val str: String)

private fun name() "${firstName.rand()} ${lastName.rand()}"

private fun race() = listOf("dwarf", "elf", "human", "halfling").rand()

private fun dex() = 4.roll()
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private fun wis() = 3.roll()
private fun str() = 5.roll()

fun generate() = CharacterData(name = name(),
race = race(),

dex = dex(),
wis = wis(),
str = str())

OO6mbeKT CharacterGenerator COIEPKUT OJHY OOTIEOCTYIIHYO (QYHKIIUIO generate,
KOTOpasi BO3BpalllaeT CAy4ailHO CreHepUpOBaHHbIE XapaKTePUCTUKY TIePCOHaKa B
BUJIE 9K3EMILISIPa Kacca CharacterData. Bor Takske ompeaesnim ABa paciinpenys,
List<T>.rand 1 Int.roll, 4T0OBI COKPATUTH KO/ JIJIsI BBIOOPA CITy4alfHOTO 2JIEMEHTA
U3 KOJUIEKIIUU U JIUIST CJIy9ailHOro GpOocKa UrpajibHOM KOCTH 3a/laHHOE YUCJIO Pas.

Knacc Activity

NewCharacterActivity.kt yske MOKeT ObITh OTKPBIT BO BKJIaJKe pepakropa. Eciu Her,
pacKkpoiiTe KaTajor app/src/main/java/com.bignerdranch.android.samodelkin 1 aBask /b1
mesakHuTe Ha NewCharacterActivity.kt.

B PEAAKTOPE MMOABUTCA Ha4aJIbHOE OIIpe/le/IEHNE KilaccCa:

class NewCharacterActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_new_character)

ITOoT Ko ObLI creHepupoBaH BMecTe ¢ mpoekToM. OOpaTuTe BHUMAHKE, YTO KJIACC
AKTUBHOCTHU NewCharacterActivity, KOTOPYIO Bbl OIIPEIeJIUJIN BO BpEMsI HACTPOITKH,
HacJieryeT AppCompatActivity.

AppCompatActivity — 3T0 yacTb (hpeliMBOpKa Android, KOTOpad UrpaetT poJib 0azo-
BOI'O KJjacca /iid Hamiero NewCharacterActivity.

Takke obpaTuTe BHUMaHMe, 4TO B HAIlleM KJacce Tepeorpeneiera GyHKIIHs
onCreate — 970 PYHKIIUS dHcu3HenH020 wuria Android. VinbiMu ciioBaMu, 310 (DyHK-
1ust, Kotopyio Android aBToMaTHUECKM BBI3OBET Cpasdy MOCJIE CO3/IaHMsT 9K3EMILIsIpa
Barell akTuBHOCTH (activity) .
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(DyHKI1MsI onCreate — 5TO MECTO, I/I€ BbI 3BJI€U€ETE BU3yaibHbIe a1eMenTh 13 UL XML
U CBSDKETE UX C JIOTUKOI KOHKPETHON akTuBHOCTH. [TocMOTpuTeE Ha 5T0 0OBSABICHIUE:

class NewCharacterActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_new_character)

BHyTpI/I onCreate BbBI3LIBAETCA (byHKuI/IH setContentView ¢ 3aJaHHBIM BAMU UMEHEM
XML-daiina active_new_character. setContentView MIpUHNMAET pecypc MaKeTa
u ipeoGpasyer XML B Bu3yasbHbIE 3IEMEHTHI TOJIb30BATEIbCKOTO HHTEPheiica
JaHHO# akTUBHOCTHU (activity), KOTOpbIi oToGpakaeTcst Ha TeedoHe, MTaHIIeTe
WJIA B OMYJISITODE.

CesizbiBaHue BU3yaJibHbIX 3J1IEMEHTOB

Yt0o66I 0TOOPA3UTH XapaKTepUCTHKU nepcoraska B Ul, Hajo cHavasia moTyduTh
BCe BU3yaJbHbIE 3JIEMEHTHI JI7IT BBIBOJIA TEKCTA, UCIIOIb30BaB (DYHKIIUIO C UMe-
HeM findViewById, TOCTyIIHYIO B NewCharacterActivity (depes3 HacjieZJoBaHHE).
findViewById TpHUMAET id BU3yaTbHOTO djieMeHTa (MAeHTU(hUKATOPHI android: id,
o6bstBsieHHbIe B X ML) 11 BO3BpAIaeT CChIKY Ha BU3YaTbHbIN 9JIEMEHT, €CITH 2JIEMEHT
C TaKUM UJICHTU(DUKATOPOM CYTIECTBYET.

B NewCharacterActivity.kt 106aBbTe B onCreate MOKCK Ka/KIOTO BU3YaTbHOTO HJIEMEHTA,
HEeOOXOIMMOTO JITIsT OTOOPasKEHIST TAHHBIX, 110 €T0 id M COXPAHUTE CCHITIKH B JIOKAJIb-
HBIX [ICPEMEHHBIX.

JinctuHr 21.2. Mwewm snemenTsl BUaa (NewCharacterActivity.kt)

class NewCharacterActivity : AppCompatActivity() {
override fun onCreate(savedInstanceState: Bundle?) {

super.onCreate(savedInstanceState)
setContentView(R.layout.activity new_character)
val nameTextView = findViewById<TextView>(R.id.nameTextView)
val raceTextView = findViewById<TextView>(R.id.raceTextView)
val dexterityTextView = findViewById<TextView>(R.id.dexterityTextView)
val wisdomTextView = findViewById<TextView>(R.id.wisdomTextView)
val strengthTextView = findViewById<TextView>(R.id.strengthTextView)
val generateButton = findViewById<Button>(R.id.generateButton)
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Android Studio 6y et sxkanoBaThest Ha CChIIKK TextView 1 Button. Hamo uMmnoprupo-
BaTh B (haiis KIacChl, KOTOPBIE OMPEAESIOT 9T BUIKETDI, UTOObI TIOJYYUTh IOCTYII
K ux cBoiictBaM. CHavasia nieJIKHUTe Ha TextView, BbIIEJIEHHOM KPACHBIM TIO/[U€P-
KuBaHmeM, 1 HaxkMuTe Option-Return (Alt-Enter). B mauase daiia mogsutcs cTpoka
import android.widget.TextView, a KpacHOe ToquepkuBanue ucuyesner. Craemnatite
TO e caMoe JIJIst Button.

[lanee, mpucBoiiTe XapaKTePUCTUKN MTEPCOHAKA CBOMCTBY Ki1acca NewCharacter-
Activity.

NuctuHr 21.3. O6bsiBneHve ceoiictBa characterData (NewCharacterActivity.kt)

class NewCharacterActivity : AppCompatActivity() {
private var characterData = CharacterGenerator.generate()

override fun onCreate(savedInstanceState: Bundle?) {

W zanummnre nx B BHU3YaJibHbIC 9JIEMEHTbI, KOTOPbIE€ Bbl UCKAJ B KOHIIE (];)yHKHI/II/I
onCreate.

JinctuHr 21.4. BbiBoa xapakTepucTuk nepcoHaxa Ha akpaH (NewCharacterActivity.kt)

class NewCharacterActivity : AppCompatActivity() {
private var characterData = CharacterGenerator.generate()

override fun onCreate(savedInstanceState: Bundle?) {

characterData.run {
nameTextView.text = name
raceTextView.text = race
dexterityTextView.text = dex
wisdomTextView.text = wis
strengthTextView.text = str

B aToM ko1, KOTOPBIN 3aIIMChIBAET XapaKTEPUCTUKH IIEPCOHAKA B TEKCTOBBIE 110JIS,
€CTh HECKOJIbKO MHTEPECHBIX fieTasneil. Bo-mepBrIX, ucnoab3yercs (GyHKIUS run,
4TOGBI COKPATUTD KO/l HACTPOUKH 3JIEMEHTOB TIPOCMOTPA XapaKTEPHCTUK MEPCOHAKA
3a CYeT CY’KEHUsT 00TaCTU BUAMMOCTU CBOUCTB € XapaKTEePUCTUKAMU TTEPCOHAKA
IK3EMILIIAPOM characterData.
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KPOMG TOI'O, 3allMCh TEKCTA IIPOU3BOAUTCA C UCITOJIb30OBAHUEM 00BIYHOIO CUHTAKCUCA
IIpruCBanBaHuA, KaK TYyT:

nameTextView.text = name
Jlnst Toro ke achdekra B Java, a He B Kotlin Bb1 Ob1 HamIICATH:
nameTextView.setText(name);

B uem pasuuia mesxy Humu? Android — ato hpeiiMBOpK Java, 1 B COOTBETCTBHUN CO
CTAHAAPTHBIMU COTJIANIEHUSIMU JOCTYTI K TTOJISM B Java BBITIOJHSIETCS C UCITOTb30-
BaHWEM METOIOB UTeHus1 /3ammcu. HamoMmmHaem, 9To AppCompatActivity, 91eMeHThHI
TextView 1 Bce KOMIIOHEHTHI 11atdopmbl Android Hanucambl Ha Java, U Bbl oOpaiia-
eTech K HUM, Kor/a ucrob3yere Kotlin ayst nanmcanust npusoxenust Ha Android.

Ecsi 651 BBI B3anMO/IEHICTBOBATIH € nameTextView 13 Kjtacca Java, TO MCTIOTb30BATN
ObI cTaHZAPTHBII CMHTaKCHC Java (setText, getText).

o0.

Samodelkin

name
Eli Oakenfeld

race
human

stats
wisdom: 171 strength 15 dexterity: 22

Puc. 21.15. Samodelkin BbIBOAUT MH(OPMaLMIO
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Ho rak kax BbI B3anMozeiictByere ¢ Java-kiaaccom Textview n3 Kotlin, Kotlin Tpanc-
JIMPYET corJiatieHne 00 NCIOIb30BAHUU METO/IOB YTEHMsI/3aITUCH B CBOI OKBUBAJIEHT
9TOTO COTJIAIIEHISI — UCITOJIb30BaHNE CHHTAKCHca OOpallleHrst K CBOMCTBaM. ITO He
TpebyeT 100aBIeHNUS TOMOTHUTETBHOTO Kozia 1iin n3meHenwit. Kotlin aBromaride-
CKH «CTPOUT MOCT» Mesky cTusieM Java u ctuiiem Kotlin, moromy uto oH n3HayaaIbHO
CO3/IaBAJICS C TIPUIIETIOM Ha GECHIOBHYIO COBMECTUMOCTb C Java.

Cuosa samycture Samodelkin B amyssitope. B aToT pas Bbl yBUANTE, YTO Xapak-
TEePUCTUKK Teposi ObLIN M3BJIeUeHbl U3 CharacterGenerator u 3anucanbl B Ul

(puc. 21.15).

Pacwmpenus Kotlin ans Android:
CUHTEeTUYEeCKne CBOMCTBa

Ectb mpobiiema: hyHKIMsI onCreate CTAHOBUTCS JJIMHHON U I€30PTaHU30BAHHOM.
(A kpome ToTO, BCe ele He paboTaeT KHOMKa GENERATE. Ho MBI 9TO HCITpaBiM Yepes
MUHYTY.)

[To mepe 0OaBIeHNsI KOJIa B onCreate CTAHOBHTCSI BCE CJIOJKHEE YCIIEIUTD 3a TIPO-
HCXOATINM B Heil. B 6oJiee CII0KHOM MPUITOKEHUN OTCYTCTBHE TIOPSIIKA MOJKET
cratb mpobsiemoit. [laske B mpoctom npuiokernn Bpogae Samodelkin BaskHO 10/1-
JIePIKUBATH TIOPSIIOK.

Ceiiqac MbI BIHECEM TTPUICBAUBAHNE XaPAKTEPUCTUK TTEPCOHAKA BU3YaTbHBIM 3JIe-
MeHTaM uHTepdeiica B OTAeIbHYI0 (GYHKIINIO, BMECTO TOIO YTOOBI IIBITAThCsI BTUC-
HYTH BCe B OHY (DYHKITUIO onCreate. Vcriosnb3oBanne (GyHKINI 1719 OpraHU3aIum
AKTUBHOCTU MOJKET TOMOYb BAM COXPAHUTH PACCY/IOK 10 MEPE TOTO, KaK nHTEpdeiic
1 (DYHKIIMOHATBHOCTD aKTUBHOCTH OY/IyT PACTH U CTAHOBUTBCS CJIOKHEE.

Jl7ist 9TOTO BaM MOHA00UTCST KAKUM-TO 00PA30M MOJIYYUTh JOCTYI K CChIIIKAM Ha
BU3YyaJIbHbBIE 3JIEMEHTHI, KOTOPBIE MbI HAIILIU B onCreate. O1H U3 c110cOO0B — CO-
XPaHUTH CCBLITKH, BO3BpaliaeMble findViewById, B CBOIiCcTBax NewCharacterActivity.
ITO MO3BOJUT OOPAIATHCS K HUM U U3 IPYTUX (QYHKINI, KpOMe onCreate.

OpHako ectb GoJiee IPOCTOE PellieHne, I0CTYITHOe OJ1arogapsi BKIIOYEHHIO B IPOEKT
MOyJid kotlin-adnroid-extensions, — MCIIOJIb30BaHUE CUHTETUYECKUX CBONCTB,
KOTOPbIE OTKPBIBAIOT IOCTYIT K BU3YAJIbHBIM 9JIEMEHTAM 110 UX aTpubyTtam id. Itu
CBOMCTBA CO34AI0TCS sl BCEX BUJKETOB, OObSBICHHBIX B (Dailie MakeTa activity_
new_character.xml.
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Yro6bl yBUAETDH BBINICONMCAHHOE HA NPAaKTHKE, 00HOBHUTE NewCharacterActivity,
nobasuB (yHKIMIO dispalyCharacterData. (/lyist 9KOHOMIY BPEMEHU MOJKETE BbI-
pesaTthb 1 BCTaBUThH characterData.run.)

JNnctmHr 21.5. PedaktopuHr dispalyCharacterData (NewCharacterActivity.kt)

import kotlinx.android.synthetic.main.activity_new_character.*

class NewCharacterActivity : AppCompatActivity() {
private var characterData = CharacterGenerator.generate()

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity new_character)

¥
displayCharacterData()

private fun displayCharacterData() {
characterData.run {
nameTextView.text = name
raceTextView.text = race
dexterityTextView.text = dex
wisdomTextView.text = wis
strengthTextView.text = str

Pacmupenust Kotlin st Android — 910 KOMILIEKT 1OTOTHUTENBHBIX (DYHKITHIA,
BKJIIOYAEMBbIX 110 YMOJYAHWIO B HOBBIN mpoekT ¢ momolnbsio Gradle. Ctpoka komaa
import kotlinx.android.synthetic.main.activity_new_character.*, gfocTymntasa
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GJarojiapsi MOJKII0OYaEMOMY MOJYJI0 kotlin-android-extensions, M06aBJIsIET 110-
CJIeIOBAaTEJIbHOCTb CBOMCTB-paciupeHnii B Activity. Kak BbI yke Bujiesin, CUHTe-
TUYeCKUe CBOUCTBA CUJIBHO YIIPOMIAIOT KO TOMCKA BU3YAJbHBIX 2JIEMEHTOB, TaK
Kak O0JIbIlie He Hy)KHO BbI3bIBATh findViewById. Pambiiie CCHIIKM HA BU3yaJbHBIE
97IEMEHTBI COXPAHSIUCH B JIOKAJBHBIX ITePEMEHHBIX B (DYHKIINU onCreate, TETIEPH
y Bac ecTh CBOMCTBA C MMEHAMHU, COOTBETCTBYIOIIUMU aTPHOyTaM id, 00bSIBIEHHBIM
B baityie makera.

Kpowme Toro, Temeps 3annch JaHHBIX B BU3YaJIbHBIE 2JIEMEHTHI BhIHECEHA B CBOIO
cobcTBeHHYIO (QYHKIHNIO displayCharacterData.

Hactpoika 06paboTumka Wwenyukos

Bol BbIBesIM XapaKTEPUCTUKHU TTEPCOHAXKA, HO B IAHHBI MOMEHT Y T10J1b30BaTeIs
HeT BO3MOKHOCTH CO3/IaTh APYToro mepcoHaxka. Kmomky GENERATE Hy;KHO CBS3aTh
¢ JIOTUKOM, KOTOPasi BBITIOJIHUTCS TTOCJIe ee Haxkarust. JIoruka goJsKHa OOHOBUTD
XapaKTEPUCTUKHU IIEPCOHAKA 1 BBIBECTU PE3YJIBTAThI.

JlobaBbre aTy JIOTHKY B onCreate, onpeesinB 06paboTunk mieukos. (Hecmorpst Ha
t0 uto B Android BbI «Ha)knMaeTe» ssieMeHThI HHTEpP(elica nanbiieM, 00paboTInK
BCE PAaBHO HA3bIBAIOT 0OPAOOTUNKOM <IETIKOB>.)

JInctuHr 21.6. Hactpoiika obpaboTtumka wenykos (NewCharacterActivity.kt)

class NewCharacterActivity : AppCompatActivity() {
private var characterData = CharacterGenerator.generate()

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_new_character)
generateButton.setOnClickListener {
characterData = CharacterGenerator.generate()
displayCharacterData()

displayCharacterData()

B npumepe B peann3soBaan 06paboTINK, KOTOPBIN OTPEIENSIET, YTO CAeIaTh
B OTBeT Ha Kacanue knonku. 3amycrute Samodelkin crHoBa u HaskMHUTE KHOTIKY
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GENERATE HeckoJibko pa3. [Tocse kaxaoro kacanus 6y11eT CO3/1aBaThCd HOBBIU
IEPCOHAK.

Metos setOnClickListener OXKHMIa€T apryMeHT, KOTOPBIN peasn3yer uHTEpdeiic
onClickListener. (Y6eanuThcst B IpaBOTE HAIIKUX CJIOB MOKHO ITO CCBLIKE developer.
android.com/reference/android/view/View.html.) ITarepdeiic OnClickLestener 0ObIBISET
TOJIbKO OJUH abCTpaKTHbII MeToa — onClick. IToxobmble unTepdeiichl HA3BIBAIOT
TUITAMU € eQuncmeeHnvim abcmpaxmmuvim memoodom (Single Abstract Method, SAM).

B 6ostee paHHUX Bepcusix Java peasm3ariust 00paboTunKa 1iedka morpeboBaia Obi
UCII0JIb30BAHUSI aHOHMMHOTO BCTPOEHHOTO KJIacca:

generateButton.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View view) {
// ChenaTb 4TO-TO

}
1)

Kotlin mogaepxuBaer BO3MOKHOCTD 1peoOpa3oBaHust THIIOB € €AMHCTBEHHBIM
abCTPaKTHBIM METOJIOM, KOTOPas TI03BOJISIET TIePeiaTh B apryMeHTe JIUTepas PyHK-
MY BMECTO aHOHMMHOTO BCTPOEHHOTO KJacca. Jljist B3anMoIeCTBUIA ¢ KOJIOM Ha
Java, tpebyromm aprymenTa ¢ peanmsaineit SAM-unTepdeiica, Kotlin mossouisier
BMECTO TPAIUIIMOHHBIX AaHOHUMHBIX BCTPOEHHBIX KJIACCOB UCIIOTb30BATH JTUTEPAJIBI
bynxmii.

O6patrTe BHUMaHIE, Y4TO, 3aTJSTHYB B OaliT-KOJ 9TOr0 06pabOTYNKa, BbI YBUUTE,
YTO B HEM UCIIOJIb3YETCSI aHOHUMHBIN BCTPOEHHBIH KJIACC, KaK B KJIACCHYECKOM KOJIE
Java B mpumepe BorIe.

CoxpaHeHue COCTOSAHMUA 3K3eMnsapa

Bare npusioskeHue co3ianns IepCoHaKa NOHEMHOTY yJrydliaercsl. Terepb Bbl MOKe-
Te HakaTb KHOIIKY GENERATE 1 co3/1aTh IlepcoHaka ¢ XapaKTepUCTUKaMU, KOTOPbIe
Bac yctposit. Ho ectb ogHa mipobiiema. UToObI YBUIETD €€, 3aIyCTUTE dIMYJISTOP,
a 3aTeM CBIMUTHUPYUTe TIOBOPOT 3KpaHa TejiepOHa, MEeJKHYB HAa 3HAaUYKe ITOBOPOTA
B OKHE MHCTPYMEHTOB amysaTopa (puc. 21.16).

Ul OTO6paSI/IT XapaKTEPUCTUKU II€PCOHAKA, OTJIMYHBIE OT IMOJYYEHHDbIX DaHEE
(puc. 21.17).
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o o. W4 01007

Samodelkin ‘

name

Eli Greatfoot

race

elf

stats
wizsdom: B strength: 17 dexterity: 15

Puc. 21.16. IMUTMpyeM NoBOPOT 3KpaHa

=30~ B

Samaodelkin

name

Eli Lightweaver
race

human

stats
wisdom: 17T strength: 23 dexterity: 271

Puc. 21.17. Nocne NoBOpOTa XapakTEPUCTUKM NEepPCOHaXa U3MEHUNNCb
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N3menenue ganubix B UT 00ycioBieHO 0COOEHHOCTSIME PaOOThI JKU3HEHHOTO MK
aktuBHocTH Android. Korma ycrpoiictso moBopaunsaercst (B Android aTo HasbiBaet-
csl usmenenuem Konguzypayuu ycmpoticmsa), Android ynuaroskaer u cHoBa co3naet
AKTUBHOCTD C MTOJTb30BATEIBCKUM WHTEPGEicoM, TOBTOPHO BBI3BIBASA (DYHKITUIO
onCreate HOBOTO 9K3eMILTIsIpa Kiacca NewCharacterActivity.

OnuH 13 cioco6OB UCTIPABUTD 9TO HEJOPAa3yMeHHe — TIEPEHECTH XapaKTEPUCTUKI
MePCOHAsKa B CJCYIONINN dK3EMILISAP aKTUBHOCTH, 3ATIOMHUB UX B COXPAHEHHOM CO-
CMOAHUU IKIEMNAAPA AKTUBHOCTHU. B cOXpaHeHHOM COCTOSHUH 9K3EMTIIISIPa MOKHO
XPaHUTh JAHHBIE, KOTOPBIE BbI ObI XOTEJIM UCIIOJIb30BaTh CHOBA MOCJIE TIOBTOPHOIO
CO3/IaHKsI AKTUBHOCTH CHOBA TP M3MEHEHUH KOH(pUTYpaIi 00beKTa.

Chauasia 100aBbTe B Kacc NewCharacterActivity BbI3OB Olepaliu Cepuaiu3auuu
XapaKTePUCTUK IIepCcoHaKa.

Nuctuur 21.7. Cepranusauus characterData (NewCharacterActivity.kt)
private const val CHARACTER_DATA_KEY = "CHARACTER_DATA_KEY"

class NewCharacterActivity : AppCompatActivity() {
private var characterData = CharacterGenerator.generate()

override fun onSaveInstanceState(savedInstanceState: Bundle) {
super.onSaveInstanceState(savedInstanceState)
savedInstanceState.putSerializable(CHARACTER_DATA_KEY, characterData)

Cepuasnsariust — 3TO MPOIIECC, C TTOMOIIBIO KOTOPOTO COXPaHSIOTCs1 00BheKTHI. B X018
cepuasusaly 00beKT peodpasyercst B GasoBble THUIIbI, TAKKME KaK String Win Int.
TosbKO cepuaIn3oBaHHble 0ObEKTHI MOTYT XpaHUTBHCS B Bundle.

Intelli] coobmmre 06 ommbKe B chacterData, Tak KaK Bbl IbITAETECH MIEpeJaTh He-
cepuannsyemblii 00beKT B (DyHKIMIO putSerializable. UT0OBI MCIIPABUTDH OIIMOKY,
Haz10 106aBuTh nnTepdeiic Serializable B Ki1acc CharacterData — OH CTaHET CEPU-
AJI3YEMBIM.

JNnctmHr 21.8. [lob6aBneHne noaaepXkun cepmanmsaumm B knacc CharacterData
(CharacterGenerator.kt)

object CharacterGenerator {
data class CharacterData(val name: String,
val race: String,
val dex: String,
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val wis: String,
val str: String) : Serializable

q)yHKHI/IH onSaveInstanceState BbI3bIBAETCA OAUH Pa3s /10 TOrO, KaK aKTUBHOCTH
6y11eT yundToxkeHa. OHa mo3BoJsieT COXPaHUThb COCTOSHIE AKTUBHOCTHU B apTyMEHTE
savedInstanceState Tuma Bundle.

Bor gobasuin 00beKT characterData B COXpAaHEHHOE COCTOSIHUE DK3EMILISIPA, UC-
H0JIb3YsT METO/] putSerializable, KOTOPBIN IPUHUMAET KJIIOY U IK3EMILISIP CepUa-
sm3yeMoro kiracca. Kiou — a1o KoHCcTaHTa, KOTopast Oy/eT UCIOoIb30BaHa T03Ke
JUIST U3BJIEYEH ST CEPUAIM30BAHHOTO 3HAYEHIST — 9K3eMILIsIpa Kiiacca CharacterData,
KOTOPBIN BBl PaCHIUPUIIN peasin3alineil mHTepgdelica Serializable.

YTeHue COXpPaHEHHOro COCTtodsHusA 3K3eMmnnspa

Bbl pazobpasiiichk ¢ mpobiieMoil cepuasinsanui CharacterData J1Jist COXPaHEHUS CO-
CTOSTHMSI 9K3eMILIsIpa, U Telepb Halo u3Bjeub ee u nokasath B Ul coxpaHeHHYIO
nadopmaruio. /lemaercs ato B GyHKIINH onCreate.

JinctuHr 21.9. M3BneveHne cepmann3vpoBaHHbIX XapakTepUCTMK NepcoHaxa
(NewCharacterActivity.kt)

private const val CHARACTER_DATA_KEY = "CHARACTER_DATA_KEY"

class NewCharacterActivity : AppCompatActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_new_character)

characterData = savedInstanceState?.let {
it.getSerializable(CHARACTER_DATA_KEY)
as CharacterGenerator.CharacterData
} ?: CharacterGenerator.generate()

generateButton.setOnClickListener {
characterData = CharacterGenerator.generate()
displayCharacterData()

}

displayCharacterData()
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3/iech BBl UMTAETE CepUaJN30BaAHHbIE XaPAKTEPUCTUKH TIEPCOHAXKA U3 TTaKeTa
savedInstanceState COXpaHEHHbBIX COCTOSIHUI U IPUBOJINTE UX K TUITY CharacterData,
€CJIM COXPaHEHHOe COCTOsTHNE cyTiecTByeT. C Ipyroil CTOPOHBI, €CIU CChLITKA Ha CO-
XpaHeHHOe COCTOsTHIE paBHa null, orieparop ? : reHeprpyeT HOBbIE XapaKTEePUCTUKI
TrepcoHaska.

B mi060M cirydae pe3yJibrat 3TOro BhIpaxkeHusi (U3BJeYeHHbIe TaHHble U HOBbIE)
MIPUCBANBAIOTCS CBOMCTBY characterData.

[Tonpobyiite 3amyctuth Samodelkin ere pas u ceiMUTHPYIiTE TOBOPOT 9KpaHa
B aMyJIsiTOpe. B aTOT pa3 BBl yBUUTE, YTO TT€PEJL TTOBOPOTOM JIAHHBIE COXPAHSIOTCS
B nakere savedInstanceState, a mocJjie TOBOPOTa U3BJIEKAIOTCS M OTOOPAKAOTCS
CHOBA.

NMpeo6bpa3oBaHue B paclumpeHue

Cepuanusanus 1 Jecepraansanns COXPaHEHHOTO COCTOSIHUS Pab0oTaIOT UCIIPABHO,
HO 9TOT KO/ MOJKHO YJIYYIINUTD. Ob6paTtuTe BHUMaHKe, 4YTO ceiidac Hajo BPY4YHYIO
YKa3bIBAaTh KJOY U TUT JAHHBIX (BBITOTHATH IPUBEeHNE K TUITY CharacterData),
KOT7/la BbI BO3BpalllaeTe 1 mepepaere CharacterData B savedInstanceState:

private const val CHARACTER_DATA_KEY = "CHARACTER_DATA_KEY"

class NewCharacterActivity : AppCompatActivity() {
private var characterData = CharacterGenerator.generate()

override fun onSaveInstanceState(outState: Bundle) {
super.onSaveInstanceState(outState)
outState.putSerializable(CHARACTER_DATA_KEY, characterData)

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_new_character)

characterData = savedInstanceState?.let {
it.getSerializable(CHARACTER_DATA_KEY)
as CharacterGenerator.CharacterData
} ?: CharacterGenerator.generate()
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MOo3KHO yJIydIInTh Ko, 106aBUB 00bsaBJIEHIE CBOMICTBA-pacinupenns B NewCharacter-
Activity.kt.

Jinctuar 21.10. O6baBneHne CBOWCTBa-paclunpenns B characterData
(NewCharacterActivity.kt)

private const val CHARACTER_DATA_KEY = "CHARACTER_DATA_KEY"

private var Bundle.characterData
get() = getSerializable(CHARACTER_DATA_KEY) as CharacterGenerator.CharacterData
set(value) = putSerializable(CHARACTER_DATA_KEY, value)

class NewCharacterActivity : AppCompatActivity() {

Temeps MOKHO o6pamaTbcs1 K characterData B COXpaHEHHOM COCTOSTHUU 9K3EMILIIPA
Kak K cBOHCTBY. Bam GoJIblIe HE HY’K€H KJI0Y JJII U3BJICYEHU TaHHBIX, a TAKKeE He
HaJI0 IPUBOJIUTH TUII Serializable K CharacterType I10CJI€ U3BJIECUYEHUI.

CBoiicTBo-paciupenue obecriedrBaeT siBHy10 abcrpakiiio Hax APT Bundle, nsbas-
JIsist BaC OT HEOOXOAMMOCTH MTOMHHTD, KaK XPaHSTCSI XapaKTePUCTUKN MEePCOHaKa
U KaKUM KJIIOYOM HaJI0 TI0JIb30BaThCsI, KOT/Ia MOTPeOyeTCs IIPOYeCcThb MU 3alicaTh
characterData.

Temeps mcmosab3yeM CBOMCTBO-paciinperre B (PyHKIINAX onSaveInstanceState
1 onCreate.

JNuctuHr 21.11. lcnonb3oBaHue HOBOro cBomncTBa-pacumpenuns (NewCharacterActivity.kt)
private const val CHARACTER_DATA_KEY = "CHARACTER_DATA_KEVY"

class NewCharacterActivity : AppCompatActivity() {
private var characterData = CharacterGenerator.generate()

override fun onSaveInstanceState(outState: Bundle) {
super.onSaveInstanceState(outState)
outStateputSerializable(CHARACTER_DATA; characterbData)

outState.characterData = characterData

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_new_character)

characterbata =savedInstanceState? let {
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it Serializable(CHARACTER DATA_KEY) oy . .
€haracterbData
}—2+—€haracterGenerator.generate()

characterData = savedInstanceState?.characterData ?:
CharacterGenerator.generate()

generateButton.setOnClickListener {
characterData = CharacterGenerator.generatw()
displayCharacterData()

}

displayCharacterData()

Cnosa sanycture Samodelkin, mpoiizist 1o BceM BO3MOKHOCTSIM MTPHUJIOKEHUS, T10-
BOpauMBas 9KpaH B OMYJIATOPe U HakuMas KHONKY GENERATE. Bol yBuauTe, 4uTo
JIAHHbIE TTEPCOHAKA 0TOOPAKAIOTCS KOPPEKTHO.

IMoszppasisem! Bol cosganu csoe nepsoe npuitoxkenue g Android na Kotlin. Bsr
Y3HAJIM O HEKOTOPBIX BO3MOKHOCTSIX, TIojuiepkiBaemMbix Kotlin ipu pabore ¢ kogom
Java, Ha kotopom Hanucan ¢peitMmBopk Android, a Takxke yBumenu, kak kotlin-
android-extensions siesiaeT Ku3Hb Jerdye. M1 HakoHell, Bbl y3HaJI1, KAK BO3MOKHO-
cru Kotlin, rakue kak pacummpenus v ctangapTHbie (YHKIIMN, MOTYT CAelaTh KOJ
Android-nipunosxkenus yuiie.

B caenyioreii riiaBe BbI mo3HakoMuTech ¢ conporpammamu Kotlin — akcrnepumen-
TaJIbHOfI, JIETKOBECHOU 1 3JIETAaHTHOM aJIbTepHaTHBOfI APYTUM MOJEJIAM BbITIOJTHEHWA
paboThl B hOHOBOM peKUME.

Ana mobonbiTHbIX: 6M6NMoTekn Android KTX
n Anko

CymiecTByeT MHOKECTBO GUOIMOTEK € OTKPBITBIM UCXOAHBIM KOZOM, KOTOPBIE CO3-
Jambl 11 noBbinieHus yaoocrsa paborsl ¢ Kotlin u Android. Mbr pacemorpum e
U3 HUX, 9TOOBI IaTh BaM IIPEACTABIEHNE O CYIIECTBYIOIUX BOZMOKHOCTSIX.

ITpoext Android KTX (github.com/android/android-ktx) mpeziaraet psi MOJTE3HBIX
pacmmpennii Kotlin gst paspaborkn Android-npuioskennii, yacto 1mpeacTaBisist
6osee Kotlin-nmogo6usiii uarepdeiic aas Android Java API, kotopsiii nHaye ObL1
Obl HeBO3MOKeH. Harpumep, paccMOTpPHTE CJIeAYIONMI KO/, KOTOPBIN UCIIOIb3yeT
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obmue HacTpoiiku Android myig coxpaHeHust HeOOBIIOrO KOJIMUYECTBA JaHHbIX
B I€JIAX JJAJIbHENIIIEr0 UCII0JIb30BAHN:

sharedPrefs.edit()
.putBoolean(true, USER_SIGNED_IN)
.putString("Josh", USER_CALLSIGN)
-apply()

C Android KTX Bbl MOKeTe COKPATUTh BbIPAsKEHIE U 3aICATh ero B HoJiee uieo-
jgoruyecku sepaom s Kotlin crue:

sharedPrefs.edit {
putBoolean(true, USER_SIGNED_IN)
putString("Josh", USER_CALLSIGN)

Android KTX no6asisgeT MHOKECTBO KJIAaCCHBIX fomnosiHeHutt B kon Kotlin s
Android, koTopsie 1o3BoOJIAT BaM paboTaTh ¢ hpeiimBopkom Android B takom crure,
KOTOpBIN OoJibiie moxox Ha Kotlin, uem Ha Java.

Jpyroii momysipabiii mpoekt Kotlin, ucronsayemsriii ¢ Android, — ato Anko (github.
com/Kotlin/anko), KOTOPBIlI TTPeIOCTaBISIET MHOKECTBO YCOBEPITEHCTBOBAHUN /IS
paspabotku na Kotlin mox Android, Bk/iouas mpeiMeTHO-0pUeHTHPOBAHHBIN S3BIK
muist onipenesiernst UT v psit BemoMorate ibHbIX (DyHKITHIA 171t pabOThI € ANATOTOBBIMI
oxHamu Android, SQLite u MHOrMME ApyruMu aciiekTamu mpoekta Android. Ha-
HIPUMEP, CIIEYIONI KOJI MaKeTa, UCTIOJIB3YIOIIiT BO3MOKHOCTH Anko, TporpaMMHO
OIIpEIETISIET BEPTUKAIBHO OPUEHTUPOBAHHBII 9KPaH ¢ KHOIIKOM, P HaKaTHU Ha
KOTOPYIO BBIBOIUTCST COOOTIEHHE:

verticallLayout {
val username = editText()
button("Greetings") {
onClick { toast("Hello, ${username.text}!") }

CpaBHI/ITe 9TO C KO/IOM Java, peuramnmm Ty Ke 3a/la4y:

LayoutParams params = new LinearlLayout.LayoutParams(
LayoutParams.FILL_PARENT,
LayoutParams.WRAP_CONTENT);

LinearLayout layout = new LinearLayout(this);

layout.setOrientation(LinearLayout.VERTICAL);

EditText name = new EditText(this);
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name.setlLayoutParams(params);

layout.addView(name);

Button greetings = new Button(this);

greetings.setText("Greetings");

greetings.setLayoutParams(params);
layout.addView(greetings);

LinearLayout.LayoutParams layoutParam = new LinearlLayout.LayoutParams(
LayoutParams.FILL_PARENT,
LayoutParams.WRAP_CONTENT);

this.addContentView(layout, layoutParam);

greetings.setOnClickListener(new OnClickListener() {
public void onClick(View v) {
Toast.makeText(this, "Hello, " + name.getText(),
Toast.LENGTH_SHORT) .show();

Kotlin — Bce emte oTHOCHTENTBHO MOJIOON SI3BIK TPOTPAMMUPOBAHUS, U HOBbIE
noJieaHble OMOMNOTEKH BBIXOAAT Kaxk/blil feHb. Cieiure 3a HOBOCTSIMU Ha caiite
kotlinlang.org, 4T0OBI OBITH B KypCe BCEX MOCIEIHUX Pa3dpaboOTOK.



3HAKOMCTBO
C conporpamMmMmamMm

Android-nipuioskeHust MOTYT BBITIOJIHATH camble pasHble GyHkimu. Hanpumep,
MOJKET MOHaZ0OUTHCS, YTOOBI MPUIOKEHUE CKAYNBAJIO JaHHbIe, 00PaIiagoch K
6azaM JIaHHBIX WM K BeO-Ciry:k6aM. ITO MOJIe3HbIE OTlepallii, HO OHU TPEOYIOT
BpeMeHU [IJis1 BbiTosiHeHUs1. OueHb HeKeJIaTebHO, YTOOBI M0Jb30BATENb CHIE
1 K121, TIOKA MTPUJIOKEHUE 3aBEPIIUT ONIEPAIIUIO, TIPEK/IE YEM CMOSKET TTPOIOIKUTD
paboTy ¢ HUM.

Conpozpammol, N1 KOPYTHUHBI, TIO3BOJISIIOT BBIITOJIHATH Ollepaliiil B (HOHOBOM pe-
JKUMe, WK acunxponno. ConporpaMMbl TIO3BOJISIIOT TI0Jb30BATE/IO TPOIOJIKATD
B3aMMOJIEHICTBOBATD C MPUJIOKEHUEM, He JOKUAASICh 3aBEPIIEHUS Ollepalliii, BbI-
MOJTHAEMBIX B (DOHOBOM peKUME.

ConporpaMMbl ropas o adeKkTuBHee 1 MPoIIe B UCMOJb30BAHIH, HESKEITH PEIeHUS,
npeyiaraeMble HEKOTOPBIMU IPYTUMU SI3bIKAMU ITPOTPAMMUPOBAHUS, TAKUE KaK T10-
TOKY BBITIOJTHEHUS B Java 1 HEKOTOPBIX IPYTUX SI3BIKAX (C HIMU BBI TO3HAKOMUTECH
B 9101 rr1aBe). CTOKHBINA KO MOJKET TPEOOBATH MTEPECHIIKI PE3YIBTATOB MEKILY MO~
TOKaMT, UTO YaCTO MMPUBOIUT K MAZIEHUIO TTPON3BOIUTETBHOCTH BBULY TOH JIETKOCTH,
€ KOTOPOH MOKHO «3a0JIOKMPOBATH» MOTOK.

B aroii riraBe BbI jo6aBuTe conporpammsl B Baie Android-npunoskenne Samodelkin
JUUIST TTOJTYYEHMST HOBBIX XapaKTePUCTUK TIEPCOHAKA M3 HHTEPHETA.

NMapcuUHr XxapakTepucTUK nepcoHaxa

Beb6-caysx6a, Bo3Bpaiarolast XapaKTepUCTUKN MePCOHasKa, JOCTYITHA 110 CChLIKE
chargen-api.herokuapp.com. (KcraTu, ona vanucana Ha Kotlin ¢ npumenennem Be6-
dpetimBopka Ktor (github.com/ktorio/ktor.) Ectm Bam unTepecto mocMoTpeTh Ha UC-
XOJIHBIN KOJI, 3TO MOYKHO CJieJIaTh 110 azipecy github.com/bignerdranch/character-data-api.
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B orBer Ha 3arpoc Be6—CJIy>K6a BO3BpalIlaeT CIIMCOK U3 XapaKTePUCTUK IIEPCOHAKA,
TaKMX KaK race, name, dex, wis 1 str, pasziesieHHbIX 3asThiMU. [ToceTuTe chargen-api.
herokuapp.com, 4TOOBL ITOCMOTPETH MHOKECTBO 3HAYEHU anI/I6yTOB, HalIpUMep Takoe:

halfling,Lars Kizzy,14,13,8

OO6HOBUTE CTPAHUILY B CBOEM BeO-Opaysepe HECKOJIBKO pa3, YT0ObI YBUIETH Pa3HbIe
OTBETBHI.

Baire nepsoe 3aianue — npeo6pasoBaTh CTPOKY ¢ XapaKTEPUCTUKAMK TIEPCOHAKA,
BO3BpalaemMyo Be6-ciryk60ii, B 9K3eMILIIp CharacterData KOTOPBII MOKHO OTO-
6pasutb B UL

Jasaiite naunem. OTkpoiiTe CharacterGenerator.kt B AndroidStudio u o6bsiBuTe
dbyHKIMIO TpeobpasoBanys fromApiData.

JNnctmHr 22.1. [lo6asneHune dyHkummn fromApiData (CharacterGenerator.kt)

object CharacterGenerator {
data class CharacterData(val name: String,
val race: String,
val dex: String,
val wis: String,
val str: String) : Serializable

fun fromApiData(apiData: String): CharacterData {
val (race, name, dex, wis, str) =
apiData.split(",")
return CharacterData(name, race, dex, wis, str)

(DyHKLII/IH fromApiData IIPUHUMAET CTPOKY CO 3HAYEHUAMH, IIOJYYEHHYIO OT BeO-
CJIy>K6bI, pa36I/IBaeT ee 110 3211 ThIM U 3aIIMChIBAET PE3YJIbTaThl B HOBBIN 9K3EMILJISAP
CharacterData.

[IpoBepwre fromApiData, BbI3BaB ee HaxkaTueM KHONKHM GENERATE. /{1 mpumepa
nepeaanM (hUKTUBHBIE TAHHBIE.

JinctuHr 22.2, Tectuposanue dyHkumm fromApiData (NewCharacterActivity.kt)

class NewCharacterActivity : AppCompatActivity() {
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override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
setContentView(R.layout.activity_new_character)

characterData = savedInstanceState?.let {
it.getSerializable(CHARACTER_DATA_KEY) as CharacterGenerator.
CharacterData
} ?: CharacterGenerator.generate()

generateButton.setOnClickListener {
characterData = CharacterGenerator.generate()
fromApiData("halfling,Lars Kizzy,14,13,8")
displayCharacterData()

3amycture Samodelkin B amysitope, uTo0b1 yoeauTbest, uto Bee pabotaet. Haskmure
KHONKY GENERATE. Bor yBuzmnte B Ul TectoBbie nannbie, nepefaHibie B (hyHKITHIO
npeobpasoBanus (puc. 22.1).

U3BneueHue onepaTtuBHbIX AaHHbIX

Terepb, KOT/a BbI HCIIBITAIH (DYHKITUIO TIPEOOPa30BaHMsT, HACTAJIO BPEMSI M3BJICUEHHST
OTIePaTUBHBIX IAHHBIX O XaPAKTEPUCTUKAX TIEPCOHAXKA 13 BEO-CITyKOBI.

[Ipesxie ueM HayaTh peaansalunio, 100aBUM HECKOJIbKO paspelieHuii B MaHudect
npusokeHus: Android, 4ToObI pa3penuTh BBIOJIHATH ceTeBbie 3arpochkl. Haiinre
1 oTKpoiite Mammdect: src/main/AndroidManifest.xml. [lo6aBbre pasperienust, Kak mo-
KasaHo HITKeE.

NuctuHr 22.3. [lob6aBneHne HeobxoanMbix paspelueHuit (AndroidManifest.xml)

<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.bignerdranch.android.samodelkin">

<uses-permission android:name="android.permission.INTERNET" />
<uses-permission android:name="android.permission.ACCESS_NETWORK_STATE" />

<application
android:allowBackup="true"
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o W .40o957

| Samodelkin

name
Lars Kizzy
race

halfling

stats
wisdom: 13 strength: 8 dexterity: 14

Puc. 22.1. OTtobpaxkeHne TeCTOBbIX AaHHbIX

android:icon="@mipmap/ic_launcher"
android:label="@string/app_name"

</application>
</manifest>

Tereps 3ampocum gaHHble 13 BeG-caryskObl. [Ipocreiimmuii cocob 3ampocuTh 1aH-
Hble 13 BeO-Ccay:KObI — UCIIOJIb30BaTh 9K3eMILstp java.net.URL. Kotlin Bkirouaer
yaxumio-pacunpenue 11 URL, readText, KoTopas MOAKII0YAETCS K KOHETHOM
TouKe BeO-caysKObI, Oydepusyer faHHbIe 1 TPeobpasyeT X B CTPOKY. DTO TO, 4TO
HaM HY’KHO.

OG6bsiBHTE HOBYIO KOHCTAHTY B CharacterGenerator ¢ a[peCOM KOHEYHOH TOYKH BeO-
carysK0bl, a TaKyKe HOBYIO (DYHKITHIO ¢ MMeHeM fetchCharacterData, KOTOpasi YMTAET
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JaHHbIe 13 BeO-CIIysKObI, NCIO/Ib3Ys GYHKIMIO readText. He 3a0yabre MMIopTupo-
BaTb KJacc URL B Havaste Bamrero (haiijia, Kak ITOKa3aHo HUIKE.

JNnctmHr 22.4. [lo6asneHune dpyHkuun fetchCharacterData (CharacterGenerator.kt)

import java.io.Serializable
import java.net.URL

private const val CHARACTER_DATA_API = "https://chargen-api.herokuapp.com/"
private fun <T> List<T>.rand() = shuffled().first()

object CharacterGenerator {

fun fetchCharacterData(): CharacterGenerator.CharacterData {
val apiData = URL(CHARACTER_DATA_API).readText()
return CharacterGenerator.fromApiData(apiData)

Temeps 3aeiicTByeM HOBbIE (DYHKITUTL. Jlo6aBbTe B O6pa6OT‘H/IK HaskaTU KHOITKU
GENERATE BbI30B fetchCharacterData.

JInctmHr 22.5. Bbi3os fetchCharacterData (CharacterGenerator.kt)

class NewCharacterActivity : AppCompatActivity() {
override fun onCreate(savedInstanceState: Bundle?) {

generateButton.setOnClickListener {
characterData = €haracterGenerators

fetchCharacterData()
displayCharacterData()

displayCharacterData()

3amycrure Samodelkin cHoBa 1 HaskmuTe KHONKY GENERATE. BMecTo XapakTepucTK
MEPCOHAKA BBl YBUAUTE IUAJIOTOBBIE OKHA KaK Ha pUC. 22.2.
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Samodelkin has stopped

C  Openapp again

Puc. 22.2. Samodelkin ocTtaHoBneH

Samodelkin ciiomasicst. TTouemy? UroObl 9T0 y3HATh, [aBaiiTe TOCMOTPUM Ha BBIBOJ
Logcat, kyzia Android BeiBosiuT BaskHbIe cooOmierust. Boibepure Briia Ky Logcat BHU3Y
Android Studio 1 TPOKPYTUTE BHU3, ITOKA HE JOCTUTHETE KPACHOTO TEKCTA, HAUNHAIO-
erocs ¢ FATAL EXCEPTION: main (puc. 22.3).

JIByMsI CTpOKaM¥ HUKe FATAL EXCEPTION BbI YBU/IMTE TPUYNHY OITUOKN: HCKITIOUEHUE
android.os.NetworkOnMainThreadException. lcKioueHrie BO3HUKJIO 1U3-3a IIOIIbITKHI
BBIITOJIHUTD CETEBOU 3a1TPOC B 21a8HOM NOMOKe TIPUJIOKEHUS, UTO ABJISAETCS 3a1pe-
IIEHHOM onlepaluei.
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Logeat #*- L
[i8 Emulator PixeLz_ﬁPLzﬂ mm,bl’gnerdranch,andmi Qr 3 Regex | Show only selected applkﬂ

B 84-27 15:35:52.147 18876-18876/com.bignerdranch.android.samodelkin D/NetworkSecurityConfig: Mo Network Security Config specifie
84-27 15:35:52.154 18876-18876/com.bignerdranch.android. samodelkin D/AndroidRuntime: Shutting down WM
[# ©4-27 15:35:52.158 18876-18876/com.bignerdranch.android. delkin E/Androi ime: FATAL EXCEPTION: main
Process: com.bignerdranch.android.samedelkin, PID: 18876
android. os.NetworkOnMainThreadExcept ion
at android.os.5trictMode$androidBlockGuardPolicy.onNetwork(5trictMode, java:1450)
at java.net.Inet6AddressImpl. LookupHostByName(InetGAddressImpl. java:182)
at java.net.InetGAddressImpl. lookupAllHostaddr(Inet6AddressIrpl, java:2@)
at java.net.InetAddress.getAllByName(InetAddress, java:787)
at com,android,okhttp.Dnss1. lookup(Dns, java: 39)
at com.android.okhttp.internal.http.RouteSelector. resetNextInetSocketAddress(RouteSelector. java:175)
at com.android.okhttp. internal.http.RouteSelector.nextProxy(RouteSelector. java: 141)
at com.android.okhttp.internal.http.RouteSelector.next (RouteSelector, java:83)
at com.android.okhttp. internal.http.StreamAllocation. findConnection(StreamAllocation. java:174)
at com.android.okhttp.internal.http.5treamAllocation. findHealthyConnection(StreamAllocation.java:126)
at com.android.okhttp. internal.http.StreamAllocation. newStream(StreamAllocation. java:95)
at com.android.okhttp. internal.http.HttpEngine.connect (HttpEngine, java:281)
at com.android.okhttp. internal.http.HttpEngine.sendRequest (HttpEngine. java:224)
at com.android.okhttp. internal.huc.HttpURLConnect ionTmpl. execute (Ht tplRLConnect ionTmpl. java: 461)
at com.android.okhttp. internal.huc.HttpURLConnectionImpl. getResponse (HttpURLConnectionImpl. java:407)
s at com.android,okhttp. internal.huc. HttpURLConnectionImpl. getInputStream(HttpURLConnectionImpl. java: 244)
s at com.android.okhttp.internal.huc.DelegatingHttpsURLConnection. getInputStream(DelegatingHttpsURLConnection. java:210)
at com.android.okhttp. internal.huc.HttpsURLConnectionImpl. getInputStream(Unknown Source:@)
at java.net.URL.openStream(URL. java:1858)
at kotlin.io.TextStreamsKt. readBytes(ReadWrite, ki:145)
at com.bignerdranch.android. samodelkin. CharacterGeneratorkt. fetchCharacterData(CharacterGenerator. kt:39)
at com.bignerdranch.android.samodelkin.NewCharacterActivity$onCreate$2.onClick(NewCharacterActivity, kt:35)
at android.view.View.performClick(View. java:6294)
at android.view.ViewsPerformClick. run(Vigw, java:2477@)
at android.os.Handler.handleCallback(Handler.java:79@)
at android.os.Handler.dispatc ge(Handler. java:99)
at android.os.Looper. loop({Looper. java:164)
i at android.app.ActivityThread.main{ActivityThread. java:6494) <1 internal call>
at com.android.internal.os.RuntimeInit$MethedAndArgsCaller. run{RuntimeInit.java:438)
at com.android.internal.os.ZygoteInit.main(ZygoteInit. java:8a7)
84-27 15:35:52.164 1664-1997/system_process W/ActivityManager: Force finishing activity com.bignerdranch.android.samodelkin/.
MA-7T7 15+35:57 1RO _1ARRA-TARRA/ cwvetam nracace Fimamtracks Canldn't lnaad mestreack madila
Py d4:Run B TODO | = B:logeat | (7 Android Profiler % 9: Version Control [ Terminal 1% Build @) Event Log

Puc. 22.3. BuiBog Logcat

FnaBHbIM NOTOK BbinosiHeHus B Android

ITomox vinonnenuss — 3TO KOHBe#ep, KOTOPbIil BBIIOJIHSET TOCIEI0BATETBHOCTD
3amannii. [aBHbIil HoTOK nipusiokeHus: Android 3apesepBupoBaH JJist OIEPIKKH
orsbiBunBoCcTH UL 06pabOTKN HAsKATHI KHOTIOK, OOHOBJICHUSI 9KPaHa, KOT/Ia MOJIb-
30BaTesIb MIPOKPYUMBAET €TI0, WK, HAIPUMED, JJIsi OOHOBJIEHUSI TEKCTOBBIX MOJIEH
[IPY TeHEPaIK XapaKTePUCTHK repcoHaska. [1o 9Toii mpuymHe ero takske Ha3bIBAIOT
«UI-notokom».

Korza BbI 3anpammiBaete jantbie u3 BeO-ciy:x0b1, U Gyer HeoCTyIIeH, TIOKa 3a-
IPOC He 3aBEPUIUTCS. B TaKKX CJIydasix TOBOPST, YTO TIOTOK «3a0JI0KUPOBAJICS», T10-
TOMY 4TO HE MOJKET TIePETH K CIIeAYIONIEMY 3aIaHuIO, TOKa TEKYIIee — BO3MOKHO,
o4deHb 10Jroe — He 3aBepimtes. Android sBHO 3anpeniaeT cereBble B3aUMOJEHCTBHUS
B [JIABHOM IIOTOKE, IIOTOMY Y4TO OHM MOTYT 3a0JIOKMPOBATH €0 Ha HEOIPeJeIeHHOe
BPEMs, UTO IPUBOAMT K HepocTymHocTH UL
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BknroyeHue conporpamMm

Yrobbl yeTpanuTh cOOi B paboTe, BaM HAJI0 MEPEHECTH CETEBOM 3aITPOC U3 IIABHOTO
notoka B poHossril. Bepcun Kotlin 1.1 u Beimire Bkitouator API corporpamm, KoTo-
PBII1 JIETKO IT03BOJIAT C/LEJIATh 9TO.

Ha MomeHT BbIX0/1a 9TON KHUTH CONPOTPAMMBI CYMTATIUCH DKCIIEPUMEHTANBHON
dbyHKIHEeNR (HO 0KUIAETCs, YTO OHKM CTAHYT IIOCTOSTHHOI BO3MOKHOCTBIO B Kotlin),
MI0TOMY X IIPHMEHeH e HeOOXOIMMO pa3pernTh. Takke Bam oHa00mTCst Gubmo-
TeKa pacupeHuii moaaepskku comporpamm st Android. IenkauTe Ha BKITagKe
Logcat cHOBa, uTOOBI CIIPATATh €e, U OTKpoiiTe (aiii app/build.gradle. Paspernre
IIPUMEHEHE COIIPOrPaMM 1 100aBbTe HOBbIE 3aBUCHMOCTH.

JInctnHr 22.6. PaspelueHne npuMeHeHus conporpamm (app/build.gradle)
kotlin {
experimental {
coroutines 'enable’

dependencies {
implementation fileTree(dir: 'libs', include: ['*.jar'])
implementation "org.jetbrains.kotlin:kotlin-stdlib-jre7:$kotlin_version"
implementation "org.jetbrains.kotlinx:kotlinx-coroutines-android:0.22.5"

oo

Jlo6aBuB HOBBIE CTPOKK B (haiin app/build.gradle, megkHUTe Ha KHOIKE Sync Now,
KOTOPasi IIOSIBUTCSI B BEPXHEM IIPABOM YTJIY 9KPaHa, JIJisi CAHXpOHU3aIuu (haiiios

Gradle.

OnpepneneHue conporpamMmmbl
C NOMOLLbIO asyncC
OnuH U3 croco60B CO31aTh COMPOrPaMMy — HCIOJb30BaTh (DYHKIIMIO async U3

OUOIMOTEKY MOIEPKKH corporpamm. DYHKITHS async IPUHUMAET OJINH aPTYMEHT:
JSIMOJTY, KOTOPasi OTIPeIesisieT OePAIINH /ISl BBIOTHEHUsT B (DOHOBOM PEKUME.
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B fetchCharacterData nepeHecuTe BbI30B OJIOKUpPYIONIeil (GyHKIMHU readText B JIIMO-
Iy U riepefaiite ee B QyHKINIO async. Takyke 3aMeHUTE TUIT BO3BPAIIAeMOT0 3HAYCHUS
Ha Deferred<CharacterGenerator.CharacterData>, TUII pe3yJbTaTa QyHKIINN async.

Jinctmur 22.7. MNMpumeHeHune k fetchCharacterData async (CharacterGenerator.kt)

fun fetchCharacterData(): Deferred<CharacterGenerator.CharacterData> {
return async {
val apiData = URL(CHARACTER_DATA_API).readText()
return CharacterGenerator.fromAPIData(apiData)

Temepp BMecTo CharacterData ¢yHKIUS fetchCharacterData Bo3BpamaeT
Deferred<CharacterGenerator.CharacterData>. Deferred — 3TO KakK 06emaHI/Ie Ha
6yz_‘[ymee: HHUKaKHe JaHHbIe He BO3BPAIIAIOTCS, IT0OKa HE BBITOJHUTCS 3aIIPOC.

Bepremcs B NewCharacterActivity.kt 1 go6aBuM Koj1, Ipeobpasyonimii OTI0KEHHbIE
pe3yJbraThl BeO-corysKObI B CharacterData 1 oToOpaskamoIinii ux (pasdbepeM aToT KO/
TocJie TOTO, KaK BBI €T0 BBEJIETE).

JNnctmur 22.8. Oxuaanne API pesynbtaTtoB (NewCharacterActivity.kt)

class NewCharacterActivity : AppCompatActivity() {
override fun onCreate(savedInstanceState: Bundle?) {
generateButton.setOnClickListener {
launch(UI) {

characterData = fetchCharacterData().await()
displayCharacterData()

displayCharacterData()

Android Studio npemoxut uMnopTpoBaTh launch 1 UL YOeauTech, 4TO UMITOP-
TUPOBAJIN BepCUU 13 kotlinx.coroutines.experimental.
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3anycTuTe Ballle HOBOe YJIy4IllleHHOe MPUJIoKEeHNEe 1 HAKMUTe KHOIIKY GENERATE.
B sT0T pas maHHble, KOTOPbIE BbI BUANTE, OJYYeHbI 13 BeG-cayskObl. [aBaiite pac-
CMOTPHM TIOIPOOHEE, YTO TPOUCXO/IUT.

[Ipex e Bcero, BBI30BOM (DYHKIINY launch BBI CO3/IaJIi HOBYIO COITPOrpaMMy. launch
3alTyCKaeT HOBYIO COITPOrpaMMy HeMeIJIEHHO.

Bbl niepeaiu eii UI B iepBoM apryMeHTe. U KOHKPETU3UPYET KOHTEKCT COIPOrpaM-
MBI, TO €CTh MECTO, Tjie Oy/IeT POM3Be/IeHa yKazaHHast B JisiMbie paboTa — UI-TTOTOK
Android.

[Touemy UI-rToTOK? BBI30B displayCharacterData 10JIJKEH BBITIOJIHSTHCS B UL-TTOTOKE,
[IOTOMY YTO COAEPIKUT KO/ 0OHOBJIeHNs UL, BbI30B Gy/IeT IponsBeieH TONbKO MocIe
CKaYMBaHMsI XapaKTEPUCTUK [IEPCOHAKA, TOITOMY He 3a0JIOKMPYET IJIaBHbBII ITOTOK.

Kax mbI ckazanu BbIIIIEe, CeTEBbIE BSaHMO[[efICTBHH 3allpeli€Hbl B I''ITaBHOM I10-
TOKe. APryMEHT 110 YMOJIYAHUIO, OTIPEAEIAIONINI KOHTEKCT COMPOrPaMMbl, — 3TO
CommonPool, ITyJI IOTOKOB (bOHOBOFO peKnMa, JOCTYITHbIX /1JI1 BBITIOJTHEHNW A COTIPO-
rpamMM. ITO apryMeHT, KOTOPbIHA ObLJI MCIIOJAb30BaH 110 YMOJTYAHHIO st (DYHKIMK
async B fetchCharacterData, 109TOMY IIPK BBI30BE await 3ampoc K BeO-caykOe
BBIIIOJIHUTCS € UCIIOJIb30BAHMEM [IOTOKA M3 T1yJIa, a He B IIaBHOM 1oToke Android.

launch npoTus async/await

(DyHKHI/II/I async 1 launch, KoTopbie OBLIIN UCTIOJIH30BAHBI /15 BBITIOJTHEHU S 3arpoca
u obnoBenust U, HasbiBatoTCst pynkyusimu-cmpoumensmu conpozpamm (coroutine
builder). 3to dhyHKIMKM, KOTOPBIE HACTPAUBAIOT COITPOTPAMMY JIJISI OIIPEAETEHHOI
paboThI. launch CO3/Ia€T U CPa3y 3aITyCKAET COPOrPAMMY, KOTOPAsi BHITTOJIHSIET yKa-
3aHHyI0 paboty. B Hatrem cirydae ora BbI3biBaeT fetchCharacterData i oOroBsier UL

CrpowurTelib COMPOrpaMmbl async paboTaeT nHaue, cosjiaBast COIporpaMmy, Kotopast
BO3BpalaeT Tuil Deferred, 0003HAYAIOIINI ellle He 3aBeplieHHy0 paboTy. Tum
Deferred obelaet, 4to paboTa OyAeT BBIIIOJHEHA B KAKOH-TO MOMEHT B OyLyLIEM.

Tun Deferred nMeeT GYHKIINIO C IMEHEM await, KOTOpast BBI3bIBAETCS TOT/A, KOT/IA
HY’KHO JIOKIaThCsT 3aBePIeHUs PaOOThI U TIOJIYIUTh PE3YJIBTAT. await IPHOCTAHABIIN-
BaeT BhINOJHEHNe caeayioleii sagaun (o6uosaenune Ul) 10 Tex mop, moka Deferred
He 3aBepIIuT paboTy. ITO O3HAYAET, YTO BHI30B displayCharacterData BbIITOJHUTCS
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1ocJie MOJIy4eHUsT OTBeTa OT Be6—CJ1y>K6hI. Ecsau Bam 3HakoMa KOHIENIUS Java
Future, TO Deferred — 3TO IIOYTH TO K€ CaMOe€.

Hecmotpst Ha TO 4TO Be6G-3a1POC BBHITOJIHSAETCS B (POHOBOM PEKUME, BBl CMOTJIN
3ammcarb Ko B UMIIEPATUBHOM CTHJIe OJarogapss GyHKIUKM await: TOKIATHCH
pesyJibrara, a 3ateM Bbi3Baiu (yHKIo o0HoBIeHust Ul CpaBHUBast 9TO peliieHne
¢ 6oJiee TPAAULMOHHBIM IIOAXO0A0M (HAIIPUMED, C UCIIOIb30BaHUeM uHTepdeiica
00OpaTHBIX BBI3OBOB), BbI CMOTJIH 3aIIUCATh KOJI, KaK €CJIH ObI 3a1IpoC K BeO-cryskOe
BBITIOJTHSIJICSI CHHXPOHHO. DTO CTAJIO0 BO3MOKHBIM OJ1aroapsi CliocOOHOCTH COTIPO-
rpaMM IPUOCTAHABJIMBATH M BO3OOHOBJISITH BBITTOJHEHHE 6e3 OJIOKMPOBKY MOTOKA.

®YHKLMA NPUOCTAHOBKMU

O6patute BuuManue Ha 3Ha4ok % B Android Studio psaom ¢ BbizoBoM (yHKIMHI
await. IDE nokasbiBaet, 4To B 9TOIi CTPOKE IPOU3BOIUTCS 861308 NPUOCMAHABIUBA-
emotl pynxuuu. 9YTo 9T0 3HAUNT?

ITpo comporpaMMbI TOBOPSIT, YTO OHU TIPUOCTAHABJIUBAIOTCS, & ITPO TPAJAUIIHOHHDIIH
MOTOK — 9TO OH «OJIOKMpyeTcsi». Pasiuia B TepMUHOTIOTHH TTOICKA3bIBAET, T10-
4eMy COTPOrPaMMBbl 0OECTIEYMBAIOT JIYUIITYIO TPOU3BOIUTEIHLHOCTD, Y€M TOTOKH:
3a0JIOKUPOBAHHBIN MTOTOK He MOJKET BBITIOJIHSTD APYTYIO paboTy, 1OKa He pas-
6aokupyercsi. ConporpaMma 3airyckaercst B motoke — Harpumep, B Ul-mioroke
Android nmm B moroke us mya, Ho He 6ioKupyeT ero. [I0TOK, BRITOTHSIONNI
IPUOCTAHABINBAEMYIO (QDYHKIIUIO, MOKET BBITIOIHSITH IPYTHE COMPOrpaMMbl. Bot
moyeMy corporpamma obecriedmBaeT 6oJee BBICOKYIO TPOU3BOANTETBHOCTD.

OObsIBIICHNS TPUOCTAHABIMBAEMbBIX (DYHKIIUN OTMEYAIOTCST KJIIYEBBIM CJTOBOM
suspend. Bot curnatypa gyHkinm await:

public suspend fun await(): T

B aroii riase BbI 3aBepinniu npuioxkenne Samodelkin (Do svidaniya, Samodelkin!)
W y3HAJIM, 4TO ryaBHbIN 10TOK Android 3apesepBupoBaH /st 06pabOTKH COOBITHIA
UL BesI Takke paccCMOTpPeIN OCHOBBI TPUMEHEHUST COMTPOTPAMM [IJI BBITTOJTHEHUS
paboThl B hOHOBOM pesknMe Ge3 OJIOKMPOBKH OCHOBHOTO MOTOKA.
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3apaHue: onepaTuBHbIE AAHHbIE

B Hacrosiee BpeMs IPUIOKEHHUE cpasdy IOc/Ie 3allycKa 0ToOpakkaeT CTaTHIecKue
JITaHHbIC U3 00beKTa CharacterGenerator, KOTOpPbIE 3aMEHAIOTCS OIIEPATUBHBIMU JJaH-
HBIMHU [TPU HasKaTUM KHOITKK GENERATE. Criesiaiite Tak, 4ToObI IpHJIoKeHHe oOparia-
JIOCh K BeO-Cry:kOe B MOMEHT 3allyCKa U 0TOOpakasio JaHHble, TOJyYeHHbIe OT Hee.

3apgaHue: MMHUMaJibHas cuna

[Tepconax ¢ cumoii menbiie 10 #e cmosket BoikuTh B NyetHack. B aTom 3aganum ot-
BepraiiTe Bce OTBETBI BeO-CJIy:KObI, B KOTOPBIX 3HAUEHHeE str repost Oy et Menbiie 10.
[ToBTOpPSIIiTE 3aTIPOCHI, TTIOKA He TTOJYyYNTe OTBET cO 3HavenuneM str 10 mau BoIIe.



MocnecnoBue

Bor u Bce. Bbl nosHakoMuauch ¢ ocHoBaMu s3bika mporpammuposanus Kotlin.
Moskere cebst O3APaBUTD.

C 2TOro MOMeHTa ¥ HAUMHAETCs HaCTOAIIasA pa60Ta.

A yTO panbLwe?

SIspik mporpamMmupoBanus Kotlin ucrnosnbayercs ajist pemerust MHOIMX 3a1ad —
oT 00pabOTKM 3aIPOCOB Ha cepBepe 10 YIIPaBJeHUs BalliM HOBBIM IIOITYJISIPHBIM
Android-nipunoskennem. TTocsie mpouTeHUst 5TOI KHUTH BbI, CKOPEE BCETO, YIKe CAaMU
3HaETe, TJIe U KaK MOYKHO TPUMEHNTD ero. [Toatomy deticmeyiime! Beib TOJIBKO Tak
MOKHO HAYYUTHCS TUCATH XOPOIITU KOJI, UCIIONb3YS BCe BO3MOKHOCTH, ITOYEPITHY -
ThIe U3 9TOU KHUTH.

Ecuin BbI x0THTE OKYHYThCs B IokyMenTaiio Kotlin, To pexomeryem caiit kotlinlang.
org. B kauecTBe comyTcTByIoiero matepuania pekomenayem Kotlin ¢ deticmeuu!
(manning.com/books/kotlin-in-action).

Bam Heobs3aTe1bHO Mucath Ko B OAMHOYKY: coobmiecTBo Kotlin — ouenb akTrBHOE
U ONTUMUCTUYHO CMOTPUT Ha passutue sisbika. Kotlin — 9T0 mpoekT ¢ oTKpbITHIM
NCXO/HbBIM KOZOM, HOQTOMy €CJIM Bbl XOTUTE CJIEAUTD 3a €TI0 PAa3BUTHEM (I/IJII/I axKe
BHECTH CBOM BKJIajT), obparaiitech 1o ajgpecy github.com/jetbrains/kotlin.

Harnas camopexknama

Ecsu xoTuTe mojinmcaTbes Ha aBTOPOB 9TOM KHUTH, TO CJI€JIaTh 9TO MOKHO B Twitter
1o aapecam @mutexkid u @drgreenhalgh.

U Hcaxosa C., Kemepos /]. Kotlin B peiictsum. M.: JIMK-IIpecc, 2017.
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Ecau xoture 60biie ysuath po Big Nerd Ranch — sarsigauTe Ha bignerdranch.com.
Y Hac ecTh Kyda JAPYrHX M0JE3HbIX Y4eOHUKOB, KOTOPbIe MOKHO HAWTH 110 CCHLIKE
bignerdranch.com/books. Hartpumep, Android Programming: The Big Nerd Ranch Guide'.
Paspaborka Ha Android — ato xopormii crocod TPUMEHUTH MOTyYeHHbIe 3HAHUST
o s3pike Kotlin.

Cnacubo Bam

W nanocsie 1ok mpocTo XOTUM CKasaTh BaM cracu6o. Biarogaps Bam — na, 1a, iMEHHO
BaMm! — 9Ta KHUTA cTaJIa BO3MOJKHA.

Mpbi Ha/teeMcst, UTO BbI TIOJYYUIIU TAKOE JKe YIOBOJIbCTBUE, YUTAS €€, KAK U Mbl —
cosgaBas ee. A Teneppb MAUTE U HAUIINTE Beaudaiiee npunoxenue Ha Kotlin.

U @Quanunc B., Cmioapm K., Mapcuxano K. Android. IIporpammupoBatue /s mpodheccHoHaNOB.
3-e uan. CII6.: ITurep, 2017.



NMpunoxxeHue

Ewe 3apaHus

[Tocne mpouTeHus y Bac, HaBepHOe, BOSHUK BOIPOC: «A UTO Ke JIeJIaTh ajiblie?»
Torma uuraiite!

NMpokaunBaeM HaBblku ¢ Exercism

ITpoext Exercism (exercism.io) — 9T0 OTJIMYHBIN CI10CO0 Pa3BUTh HABBIKU IIPOrPaM-
muposanus Ha Kotlin (a Takske Ha 30 apyrux sisbikax). Exercism mpegocrasisier
unrepoeiic komananoi crpoku (CLI) st pererst GOJBINON KOIIEKITHH 32124
1 TOJIOBOJIOMOK, a TaKsKe TIPeJIaraeT MOIepsKy coOOIeCTBa B BOTIPOCAX OIEHKH
KO/la U BalllUX PelIeHU.

Yro6er HauaTh paboty ¢ Exercism, ycranosute CLI 17151 Baltieii cucTeMbl 110 1O CChLI-
Ke exercism.io/clients/cli. Exercism takske Tpebyer Hammuus cucrembl coopku Gradle.
Ecam ma manmerii MOMEHT OHa Y Bac He yCTaHOBJIEHA, BBITIOJIHUTE IIard, yKa3anHble
1o azipecy gradle.org/install. Hakonerir, Bam TMOHAI00UTCS yueTHad 3anuch GitHub g
Bxo/a B Exercism: 3apeructpupyiitech Ha github.com, eciu y Bac ee 1oka Her.

[Tocae ycranoBku u HacTpoiiku CLI MOKHO TPUCTYIIUTD K PENIEHUTO 3a/1a4. 3a-
npaimBanTe 3a/laHus /714 KOHKPETHOTO SI3bIKa MOCJIe/I0BATEIbHO WK 110 UMEHHU.
YT006BI MOIYYUTH CIEAYIONIee JOCTYIIHOe 3aganue s a3bika Kotlin, BBeguTe B
KOMaH/IHOI CTpPOKe exercism fetch kotlin. Ecsi Bbl 3HaeTe Ha3BaHue 3a/aHNs,
KOTOPOE XOTHUTE MOJYYUTh, TO B KOHIIE KOMaH bl 100aBbTE 9TO Ha3BaHMeE: exercism
fetch kotlin name.

YT0o6bI TTO3HAKOMHUTH BAC C MPOIECCOM, PACCMOTPUM TIPUMED PEIIEHIS 3alaHuUsT
two-fer. 3aIpocuTe €ro 1Mo UMEHU:



MpokaumBaeM HaBblkn ¢ Exercism 445

exercism fetch kotlin two-fer

[Tocie u3BIICUEHNST 3aIaHKST 9TA KOMaH/Ia BEPHET My Th K HeMY. ITO OY/IET BBITJISIICTh
MIPUMEPHO TaK:

Not Submitted: 1 problem
kotlin (Two Fer) /Users/joshskeen/exercism/kotlin/two-fer

Orkpoiite Intelli] u Boi6epure File-import. Beeaure 1myTh K 3aJaHUIO B AUATOTOBOE
oKkHO uMmriopta (Hampumep, /Users/joshskeen/exercism/kotlin/two-fer). (Bmecto Toro
4TOObI BBOAUTD BCE IIEIUKOM, MOKHO BOCIIOJIb30BAThCs KHOIKOM ... cipaBa.) Yoe-
JINTECH, YTO B OKHE UMITOPTA YCTaHOBJIEH (hi1axkok Use gradle wrapper task configuration
(puc. A.1) n maskmure Ok.

® e Import Project from Gradle
Gradle project: ~fexercism/kotlinftwo-fer

Use auto-import
Create directories for empty content roots automatically
Create separate module per source set
~ Store generated project files externally
Use default gradle wrapper (not configured for the current project)

° Use gradle wrapper task configuration () Gracie wrapper customization in script, works with Gradle 1.7 o later

| Use local gradle distribution

Gradle home:
Gradle JVM: P2 1.8 (java version "1.8.0_131", path: /Library/JavajJavaVirtual..k1.8.0_131.jdk/Contents/Home] E
Project format: .idea (directory based) ﬁ

+ Globel Gradle settings

7. | Cancel

Puc. A.1. MnopTtupyem 3agaHue two-fer

CirycTst HeCKOJIbKO MIHOBEHUI OTKpOeTCst (haityr HacTpoeHHOro 3a1anust. OTKPOii-
Te aitn README.md B KOPHEBOM KaTajlore IIPOEKTa, YTOObI IPOYNTATD 3adaHue
(puc. A.2).

3amanue B Exercism mpezcrasisieT coboii TecToBbII (hati. IleponadaabHo Bee Te-
CTBHI B HEM TEPIISIT Heyaady. Baia 3ajaua — cjieJiath Tak, YT0ObI OHU BBITTOJIHSIIUCH
ycrenHo. OTkpoiiTe TecToBbIll (aii src/test/kotlin/TwoferTest.kt. Bor yBusute, uro
TECT B AAHHBII MOMEHT COAEPKUT OIINOKU, TAK KaK Bbl ellle He onpeeanan haiii
pemerns (puc. A.3).
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Puc. A.2. YuTaeMm 3apaHune

Ll & Ok |81 & TwoTestis | g READMEmd
v Bgtwo-ter ~/meerciamyiotlin/two-fer import org.junit.Ignore
» i gradie import org.junit.Test
= I idea import kotlin.test.assertEquals
» i build
> Bmgradie % class TwoferTest {
* Imout
¥ Mg @Test
v Bgmain =% fun noNameGiven() {
v m":‘w v N assertEquals( expected: "One for you, one for me.", twofer())
v Bgtest
¥ @Test
h\ @Ignore
(& buikd gradle LY fun aNaseGiven() {
il gradiew assertEquals( expecied: "One for Alice, one for me.", twofer({"Alice")}
# gradiew.bat }
2 README.md
il two-tor.imi @Test
* i Extornal Libraries @Ignore
> fun anotherNameGiven() {
assertEquals( expected: "One for Bob, one for me.", twofer{“Beb"})
@Test
@Ignore
» fun emptyStringGiven() {
assertEquals( expected: "One for , one for me.”, twofer(""})
}
TwolerTost © ncMameGiand)

Puc. A.3. /3ydyaeM TecToBbIl daiin

Yr0656! 06aBUTD (alij ¢ pelieHneM, OTKPoiTe KaTaaor src/main/kotlin 1 cosmaii-
Te HOBBIH (aiiy ¢ umenem Twofer.kt. By/ieT 1mosie3H0 OTKPBITL 2TOT hailsn psiom
C TECTOBBIM B J[PYTOM OKHE, IIEJIKHYB TIPAaBOil KHOIKOW MBIIIHU Ha JII0OON BKJIaIKe
cBepxy 1 BeIOpaB Split Vertically, 4TOOBI CIeUTH 32 T€M, KAKOW TECT BB PeIiaeTe
(puc. A.4).

[TocmoTpeB Ha TecTOBBIN (haiis, MOKHO TIPEAIIONOXKUTD, UTO PENIEHUEM SBJISIET-
cs1 QyHKIMS ¢ uMeHeM twofer. M Kak BUIHO Ha PUCYHKE, BaM HEOOXOIMMBI JIBE
pasHble Bepcuu 9Toil (DyHKIMU: 0jiHa 6e3 apryMEHTOB, a IPYrast — ¢ OJHUM CTPO-
KOBBIM aprymeHToM. O6bsiBUTE 00€ BEpCHH, UCTIOIb3Yst (DYHKIIIO TODO B POJIH
peanu3aIuu.
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1B Project = 0 oh | B 1m | R TwslaToptis IR Twaleest
v Datwo-fer ~joxcrciembotin®tmo-for |1 4 iaport ses 9
* Im gradie 4
PR 5 b class TwnferTest {
& 6
* B build 7 @Test
* Im gradia (I fun nodaseGivent) {
e g agsartFguale| expested: *One for you, ses for ma., tuofor(}) |
v I main 2
v o kotlin 12 #Test
| Joeep 13 @lgnore
B il 10w fun sasefiiveni] {
TVl 15 assertEqualsl mpected: "One for Alice, ese for me.”, twofer("Alice”}}
v Eglest 4
v i kofin 17
e TwolurTest i ETest
2 b e 1 algnore
£ iy m » fun anotherosetivent) {
i grodiew Eh aseertEQualsl epectsd: “One for Bob, ces Tor me.”, Twofor{“Bob”}}
# oradiew. bat n
2 README.md 2
7 two-tac el o Signara
¥+ Il External Ubrares 26 b fun emptyStringtiveni) {

assertloualsl sescted: “One for , coe for me.”, twofer(""}}

Puc. A.4. lo6aeneHve daina peweHns

JinctuHr A.1. O6bsBneHve AByx dyHKUui twofer (Twofer.kt)
fun twofer(): String {

TODO()

fun twofer(name: String): String {

TODO()

Terepb, KOr/Ia KO/l KOMITUIIUPYETCS, TOMPOOYATe 3aIyCTUTH TecT. 3arycrute TwoferTest.
kt, IIEJIKHYB Ha KPYsKKe PsIZIOM ¢ IMEeHeM KJiacca 1 BbiOpas Run TwoferTest (pric. A.5).

B Project = @ | 4 10

¥ TwoferTestkt

¥ Bgtwo-fer ~jexercism/kotlin

[ .gradle
B idea
B build
B gradle
B out
Bmsre
¥ g main
¥ [ kotlin
keep
i Twofer.kt
v Drgtest
¥ D kotlin
& TwoferTest
(& build.gradie
# gradlew
# gradlew.bat
2 README.md
il two-fer.iml
» |l External Libraries

4drvyvwyw

22 s TR
v

import 6rg.jun1t.lgnore v
import org.junit.Test
import kotlin.test.assertEquals

falmnn ToindomaTont

Run "TwoferTest'

¥ Debug 'TwoferTest' 0D
q ¥ Run 'TwoferTest' with Coverage
— } asSErtEquals| expected: "One for you, one for me.", twofer(})
@Test
@Ignore
> fun aNameGiven() {

assertequals( expected: "One for Alice, one for me.", twofer( name: "Alic

@Test
@Ignore
> fun anotherNameGiven() {
asserteéquals( expected: "One for Bob, one for me.", twofer( name: "Bob"))

@Test
@Ignore
> fun emntuStrinaGiven() f

Puc. A.5. 3anyck Tecta
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Bo1 yBunTe ciieyonuii pe3yJibrat, IoTOMY YTO Ballle pellleHne UCTI0Jb3YeT (DYHK-
111110 TODO:

kotlin.NotImplementedError: An operation is not implemented.

at TwoferKt.twofer(Twofer.kt:2)
at TwoferTest.noNameGiven(TwoferTest.kt:9)

Tereps HajIO cesaTh Tak, 4TOObI TIEPBLIN TECT 3aBepInacs ycelHo. Bepuemcs
K iepBomy Tecty. OOpaTuTe BHUMAHUE, YTO OKM/IAET MHCTPYKIUS Y TBEPIKIEHSI:

@Test
fun noNameGiven() {
assertEquals("One for you, one for me.", twofer())

Omna oXXujaet, 9To BbI3OB twofer BepHET CTPOKY "One for you, one for me.".
Oo6HoBuUTE (DYHKINIO twofer B BaiieM haiiie perreHus, 4ToObl OHA BO3Bpaliaia
CTPOKY.

JinctmHr A.2. Peanusauus peweHns nepsoro tecta (Twofer.kt)

fun twofer(): String {
FOBO()

return "One for you, one for me."

3amycTuTe TeCTOBBIN (haiisr. B 9TOT pa3 BbI yBUAKTE, UTO IT€PBbI TECT noNameGiven
ycmenHo npotizes (puc. A.6).

[Tepeiizem k caemyiomniemy Tecty. Jlist Havama ybepeM aHHOTAIUIO @Ignore U3 Te-
cToBorO (haiiia.

NuctuHr A.3. YaaneHne @Ignore (TwoferTest.kt)

@Test
@Ignore
fun aNameGiven() {
assertEquals("One for Alice, one for me.", twofer("Alice"))
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Run 7] TwoterTest
re@iEEIFE IR —————————) 4 tess done: 3 ignored - 12ms
v ETwoterTest ums /Library/Java/JavaVirtualMachines/jdkl1.8.8_131.jdk/Contents/Home/bin/java
) @ noNameGiven 1zms objc[70704]: Class JavaLaunchHelper is implemented in both /Library/Java/)
B @ emptyStringGiven oms
Bl aNameGiven om: Test ignored.
@ anotherNameGiven oms
Test ignored.
‘" Test ignored.
» Process finished with exit code @
x
?

Puc. A.6. Tect noNameGiven npoiiaeH

3airycTuTe TeCTOBBIH (hails onsgTh. B 5TOT pa3 BbI yBUANUTE, UTO BTOPOH TECT TTOTEP-
nes Heynauy. O6HOBUTE (hallyl ¢ pereHreM, 4ToObl UCpaBuTh 3T0. [TpoposrKaiiTe
JIBUTATHCA 110 TECTOBOMY (Dailry, MCIIPABJIAS BCE TECTHI.

Kak ToJbKO BbI BCE UCIIPaBUTE U BCE TECTBI OYYT BHIMOJHATHCS G€3 OMMOOK, BbI
CMOJKeTe OTTIIPABUTDH CBOH (paiiyl ¢ perieHneM Ha pacCMOTPEeHHNe YIaCTHUKAMU TPO-
€KTa C TOMOIIBIO KOMaH/IbL:

exercism submit path_to_solution/file.kt

3asepuiB paboTy, KOMaH/Ia BEPHET CChIIKY, [0 KOTOPOH BbI CMOKETE MOCMOTPETh
JPYyTHe BapUaHThI PEIeHUsI 9TOW 3a/[auu, OTIPABJIEHHBIE IPYTUMK YIaCTHUKAMHU.
Bbl 3ameTnTe, 4TO TaM IPUCYTCTBYET ¥ Ballle PEIICHKE, a TAK/Ke PEIIEHUsT IPYTUX
YYACTHUKOB. DTO MOKET OBITh IT0JIE3HO /ISt IPUOOPETEHMsI HOBBIX HABBIKOB PaOOThI
¢ Kotlin.

Ha momenT nspanust atoii kauru uist Kotlin cymecrosasio 67 3apanmii. [Tocmorpute
UX 3/1eCh: exercism.io/languages/kotlin/exercises. Harmu siioOuMblie 3a1a9u ¢ YPOBHSMHE
CJIOKHOCTH MbI Tlepedrc/Iian B Tabu. A.1.

Tabnuua A.1. 3agaum Exercism

3apaua YposeHb cnoxxHoctu (ot 1 go 5)
kotlin two-fer 1
bob 1,5
robot-name 1,5
sum-of-multiples 2
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Ta6numua A.1 (okoHvaHue)

3apaua YposeHb cnoxxHoctu (ot 1 go 5)
nucleotide-count 2
pig-latin 3
isogram 2,5
triangle 2,5
sieve 2,5
secret-handshake 2,5
binary 3
collatz-conjecture 3
diamond 3
bracket-push 3
roman-numerals v
saddle-points 5
spiral-matrix 5

KCTaTI/I, penieHuda OAHOTO U3 aBTOPOB KHUTKU HaXOAATCA 11O CChIJIIKE exercism.io/

mutexkid.
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Kotlin REPL

Wncrpyment Intelli] IDEA, koTopblii mo3BoJisieT Te-
CTUPOBATh KOJI 6e3 cozfanus daiisia niu 3amycKa 1mesioi
MPOrPaMMBI

Non-nullable (He nopnepxu-
Baet 3Havenue null)

Henbas npucsouts 3nadenue null

Null

He cymectByer

Nullable (moaaepskusaer
sHauenue null)

MozkeT 6bITh TIPUCBOEHO 3HaYeHwe null

ABTOMaTHYECKOE orpezaese-
HH1E TUIIOB

Crioco6HOCTH KOMITWJIATOPA y3HaBaTh TUIT HepeMeHHOIL/'I
B 3aBUCUMOCTHU OT IIPUCBOCHHOTO 3HAYCHWA

Anrebpanyeckuii TUII JaHHBIX

Tumn, BeIpaskaronuii 3aKpbITOE MHOYKECTBO BO3MOXKHBIX
[TOJITUIIOB, HAIIPUMEP HEPEYNCIIICMbIi THII
(cM. Kaacc, nepeuucienus; Kiacc, u30Iuposantviil)

AprymenT

Bxommbie nanmbie 17151 GyHKITIT

ApryMent, o yMoJ4aHHIo

3HaveHue, prcBanBaeMoe apryMenTy (HyHKIUHI, eCIu IpU
BbI30BE (DYHKIIUK HE ObLIO MIEPEJAHO HUKAKIX 3HAYCHUI

AprymeHT, UMEHOBaHHBII

AprMeHT C UMEHEM, YKa3aHHbIM B BbI3OBE

bBaiit-kop

HuskoypoBHeBblIil 13bIK, UCIIOJIb3YeMblil B Java Virtual
Machine

baok MHUIUAJIN3alur

Butok kopa, ¢ ipeukcom init, KOTOPbIA OyAeT BBITOTHEH
B XO/le MHUIINAJM3AINH 9K3eMILISIPA 00beKTa

Bersb

Yactp KO/1a, BBITIOJTHAEMaA IIPU OTIpeICJTCHHOM YCJIOBUN

Bunumocts

JloCTYITHOCTD 9J1EMEHTOB U3 IPYTUX YaCTel KoIa

Bos0yskaenue (MCKIOUeHUs)

Co3zmanne UCKII0YEHUS

Bosspart, HesiBHbBII

BosBpat 3HaueHust 6e3 IBHOTO UCIIOJIb30BAHISI OIIEPATO-
pareturn

Bossparmaemsrit tTum

Tumn BbIXO/IHBIX /TaHHBIX, KOTOPbIC BO3BpalllaeT (I)yHKL[I/IH
I10CJIC 3aBEPUICHUA pa6OTbI
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Bpewms BoimonHenus

Korza mporpaMma BBIIOIHSAETCS

Bpems kommurgium

CM. KOMNULAUUSA

Berpoennas dynxims

Omnrumusanus paGoThl KOMITUJISITOPA, UCITOJIb3yeMast
JIUIST yMEHbBIIIEHUST PACXOJI0B TTaMSITH JI71s1 (DYHKIIUIA,
MPUHUMAIOIINX B KAYeCTBE APIYMEHTOB aHOHUMHBIE
dyukin

Bri3oB yHkImM

Crpoka Koj1a, KoTopast 3aryckaeT (hYHKIHIO U HepejaeT eit
HEOOXOMMBIE APIyMEHTDI

Brizos dyHKIMH, T1ETTOYKOIT

Bb130B (hyHKIIUY, BO3BPAIIAOIIiT 00bEKT-IIPHEMHUK WU
UHO#T 0OBEKT, [JIs1 KOTOPOTO MOKHO BbI3BATH CJIELYIOILYO
GyHKITNIO

BbI30B, HesaBHbIN

BbI30B /1151 00beKTa-IPUEMHKKA, OTIPEAEIISIIONIEr0 00J1aCTb
BUJIMMOCTH, HO HE YKa3aHHOTO SIBHO
(eM. obnacmu 6uUOUMOCIIU, OMHOCUMENHHOCTID )

Beipakenne

Coueranue 3HaUYeHUI, OTIEPATOPOB U (DYHKIINIL, KOTOPbIE
CO3/AI0T HOBOE 3HAUEHUE

Terrep (MeTom uTenmst)

CDyHKL[I/IH, orpejiesiAaioniasd, Kak YuTaeTcAa CBOICTBO

[lenerupoBanue Criocob coznanust mabioHa /st MHUIMAIU3allui CBOM-
cTBa
[lecTpykTypusanus OG6bsiBiieHUE U IPUCBAUBAHIE HECKOJIBKIM [IEPEMEHHBIM

B O/THOM BbIpaK€HUN

JKypnais cobbrTuii

[Tanens B Intelli] IDEA, kotopas orpaxkaeT urgopMaiuio
0 paboTe, MPOENAHHON JJIs 3aITyCKa TIPOTPAMMbI

3arosioBoK yHKIIUM

Yactb 00bsiBiieHust DYHKIMU, KOTOPAst COAEPAKUT MOJIM-
(bukaTop KOCTYIIA, KIIOYEBOE CJIOBO 0OBSIBIEHUST (QYHK-
11N, MM, TTapaMeTPbl 1 BO3BPaIllaeMblil THIT

3aMbIKaHue

Emte oxun Tepmun muis anonmmuoi gyukimn Kotlin, Awo-
nuMHble Gyrknnu B Kotlin MmoryT o6paiarbest K JToKasib-
HBIM TI€PEMEHHbBIM, OObSIBJIEHHBIM B 00JIACTH BUIMMOCTH
BHE TIpe/IeJIOB aHOHUMHON (DYHKIIUU, TOTOMY YTO OHU
COXPAHSIOT, HJIU «3aMBIKAIOT», JIOKAJIbHbIE IIePeMEHHBIE,

K KOTOPBIM 00paiiaioTcst

(eM. pynxyus, anonumnast)

3ape3epBUPOBAHHOE KJII0Ye-
BOE CJIOBO

CJ10BO, KOTOPOE He MOXKET UCTIOJIb30BATHCS B KAYECTBE
nMeHu OYHKITIT

W3mensiembri

O6agaer crocoOHOCTHIO MEHATHCS
(cM. docmynen moavko Ot umeHust)
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MmriepatuBHOE porpaMMu-
poBanue

[Tapazurma mporpaMMUpPOBAHUsI, B KOTOPYIO BXOAUT 00b-
€KTHO-OPUEHTHPOBAHHOE ITPOTPAMMUPOBAHIE

Nupexc [lesoe uncsio, ykassiBaoliee Ha MO3UIINIO 3JIEMEHTA B KOJI-
JIEKITUN
Nuanmuanusanms [ToaroToBka nepemMeHHoi, CBOMCTBA N 9K3EMILISAPA

KJ1acCa K MCIIOJIb30BaHUIO

I/IHI/IHI/IEUII/IBEIHI/IH, OTJIOJKEHHas

VHnnmanmsanyu ImepeMeHHoN He TIPOUCXOINT 0 MOMEHTa
nepBoro oOpaneHus K Hei

Munimanusaiys, o3 Hsst

WMuunmanusaius nmepeMeHHON TPOUCXO/IUT C 3a/IePKKOI,
HO JI0 IEPBOTO 0OpalieHus K Heil

Wukancymsaims

[Tpuntum, fomyckaronuii BUANMOCTH (DYHKITUI 1 CBOMCTB
06beKTa APYTUM 0OBEKTaM, TOJIBKO ECJIU 9TO HEOOXO/[H-
Mo. Takske mporiecc orpaHUYeHMs JOCTYIA K Peau3ainu
(yHKIIMIT ¥ CBOWICTB € TOMOTIBIO MOAM(DUKATOPOB BU/IN-
MOCTH

WMukpemenra, onepaTop

HpI/I6ElB]I§IeT 1 K 3HAUEHUIO AJIEMEHTA: ++

I/IHCTEIHIII/IPOBB.HI/IG

C0311aH1/1e IK3EMILJIAPa

WuTtepsan

TTocnenoBarenbHbIil HAOOP 3HAYECHWIT NN CUMBOJIOB

WHTepornepabebHOCTD
(COBMECTHMOCTB)

Bo3aMokHOCTD B3auMOIEICTBOBATD C IPYTUM SI3BIKOM TIPO-
rpaMMHMPOBAHUS

Wurepriosnsaums cTpox

Vcnosp3oBatue mabIoHHOM CTPOKK

Wurepdeiic MHoKecTBO abCTpAaKTHBIX (PYHKIIUI U CBOWCTB, O1pejie-
Jistioniee o0IIe 4epThl 0OBEKTOB, He CBSI3AHHBIX HACIIE/I0-
BaHUEM

Wckmoyenne Hapyenue xoa BbIOJHEHUST IPOrPAMMBI; OITHOKA

Wckmouenne, Heob6paboTaH-
Hoe

I/ICKJIIOFIEHI/IBy HE O6pa6aTbIBaeM06 B KOJ/Ie

Wckmouenne, HempoBepsie-
Moe

Vckmouenne, BO30yKIaeMOe KOJIOM, HE 3aKJII0UEHHBIM
B GJIOK try/catch

Wreparmst [ToBTOpEHIE MpoTIecca, HATIPUMED, JJIS KasKA0TO dJIeMEHTa
B MHTEPBAJIE NI KOJTEKITHT
Kiace Onpeaenennas KaTeropust 00bEKTOB, BBIPAKEHHBIX B KOJE

Kiace, aberpaktHbiii

Kitacc, 9K3eMIISIpBI KOTOPOTO HUKOT/IA He co3aaioTcest. V-
TTOJIb3YETCA [1J14 Ollpe/iesieHuA O6LLLI/IX BO3MOJKHOCTEN ero
MOJIKJIaCCOB
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Kiacc, Biiosxennbrit

VImMeHOBaHHbIN KJTacc, 00bSIBJIEHHBINA BHYTPH JAPYTOT0 Kacca

Kiacc, nannbix

Kuace, crrennanbio peiHasHaveHHBIN 71T MAaHWTTYJISTITII
C IaHHBIMA

Kiacc, uzommpoBanubiit

Knacc ¢ 06bsABAEHHBIM MHOKECTBOM MOATUIIOB, YTO
O3BOJIAET KOMIIUJIATOPY IIPOBEPUTD, COAEPIKUT JIU Bbl-
paskeHue when TIOJIHBIN HabOp BapuaHToB. B oT/mimume ot
KJIacca repeyncyieHuil, M30JTMPOBAHHBII KJIacC pasperiaer
HaCJIe[IOBaHNe, U €r0 MOJKIACCHI MOTYT COJIEPKATh Pa3Hble
COCTOSTHUSI I IMETh HECKOJIBKO 9K3EMILISIPOB

(cM. anzebpauueckuil mun OanHLX; KIACC, NePEeUUCICHUL)

Kunacc, nepeuncienus

Kitace, 00bsABISIIONII KOJUIEKIHIO KOHCTAHT, KOTOPbIE Ha-
3BIBAIOT [IEPEYHNCIISEMbIMU THIIAMU: BCE AK3EMILISIPBI KJlacca
OTHOCATCS K OJIHOMY 13 O0bsIBJICHHBIX TUIIOB. B oTinune ot
M30JIMPOBAHHOTO KJIACCa, KJIACC MIepedrcIeHus He Mofiep-
JKUBAET HACJIEIOBAHUE U €TO MOTUIIBI HE MOTYT COZIEPXKAThH
pasHble COCTOSIHUST MJIM UMETh HECKOJIbKO 9K3EMILISIPOB
(eM. anzebpauyeckuti mun OaHHLLY; KAACC, US0TUPOBAHHDLIL)

KOBapI/IaHTHOCTb

O6o3HaveHre 06001IEHHOTO TTAPAMETPA KK TPOU3BO/IH-
TeJs

Konneknust, roroBast

Kostektust, 91eMeHTBI KOTOPO#t IOCTYITHDI CPas3y mocye
CO3IAHNUS
(CM. KOAREKUUS, OMAOICCHHASL)

Komnexius, otyiokeHHas

Kousinekiust, ajieMeHTBbI KOTOPOI CO3/IAI0TCST TOJBKO MTPU
obpaleHnu K Heit
(CcM. KoMLIeKYUSL, 20m08asL; PYHKYUS, UMepamop)

KommenTapnit

[Ipumeuanne B Kofie; KOMMEHTAPUH UTHOPUPYIOTCST KOM-
MMUJIATOPOM

Kommuinpyemstit 43b1k

S3BIK, MCXO/HBII KO/L HA KOTOPOM TPAHCJIUPYETCs B Ma-
HIMHHbIE KOMAH/IbI
(CM. KOMNUNLAYUSL; KOMAULSIMOD)

Kommmsitop [TporpaMma, BBITIOJTHSIIONIAS KOMITUJISIITAIO
(CM. KOMNULAUUSL)
Kommunsnus Tpaucsiiust UCXOAHOTO KOJIa B MAIIUHHbIE KOMAH/IBI JIJIsT

COo3/1aHnuA BBIIIOJIHSIEMOIT IporpaMmbl

KOHKaTeHaHI/IH CTPOK

Coenunenust IByX uin 6oJiee CTPOK B OJIHY

Komncosb

[Tanesns B okne Intelli] IDEA, kotopast okasbiBaer
MHGOPMAINIO O JIEHCTBUAX TPOTPAMMBI TTOCJIE €€ 3aIyCKa,
a TaK’Ke BBIBOJIMT €€ BBIXO/IHBIE JIaHHbIE. TaKkke TaKk Ha3bl-
BaIOT MHCTPYMEHTAJIbHOE OKHO <« X071 BBIITOJHEHWS>
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Komncranra

BJIeMeHT, XpaHHHH/Iﬁ HEM3MEHHOE 3Ha4YeH1Ee

Koncrpykrop

Crenmanbhast GyHKIMSA, KOTOPas TOTOBUT KJIACC K UC-
IOJIB30BAHIIO BO BPEMsI CO3/IAHNUST IKIEMILIIPA

Koncrpykrop, rmaBabit

KoncTpykTop, 00bsSBIEHHbIN B 3aTOTOBKE Kacca

KonTpBapuanTHoOCTb

O6o3HaueHre 0600IIEHHOTO MapaMeTpa Kak
moTpebuTeIst

Jlornyeckuii oreparop

DyHKIMS WK OTIEPATOP, KOTOPBIH BBITIOTHSIET JIOTHYe-
CKYIO OIlepaluIO Ha/l BXOAHDBIMU JAHHBIMU

Jlormuecknii oneparop V1

BosBparmiaer nctunnoe 3Hau€HME, €CJN W TOJBKO €CJIN €TO
3JIEMEHTHI UICTUHHBI: &&

Jlornueckuit oneparop WJIN

Bosspaiiaer ncTuHHOE 3HAYEHUE, ECITH XOTSA OBl OJMH 13
€ro 3JIeMeHTOB UCTHHEH: | |

Jlambna

Jlpyroii TepMuH 17151 0003HAYECHUST AHOHUMHO

bynxIIM
(cM. Qyuryus, anonummnast)

Jlsam6a-BbIpaskeHue

Jlpyroii TepMuH 17151 0603HAYEHMsT OObSIBIEHUSA AaHOHUM-
HOM PyHKITNHT
(cM. QyuKyus, anonumnast)

Meton

Tepmun 13 Java, 0603Ha4aIONHiT (DYHKITHIO
(eM. pynryus)

Moandukartop BUIUMOCTH

Moaunburarop, 106aBIseMblii K GYHKINA W CBOHCTBY
JUIST OTIpeJiesieHnst 00JIACTH X BUANMOCTH

Moy OtesbHblii 610K, KOTOPIA MOKHO HE3aBUCUMO BBITIOJI-
HSITD, TECTUPOBATDH U OTJIAKUBATD
Hacnenosanne [TpuHIMT 06HEKTHO-OPUEHTUPOBAHHOTO TPOTPAMMUPOBA-

HU:A, B KOTOPOM CBOICTBa 1 IoBeJieHre Kjaacca HaCJIeayoT-
CA €ro IMoAK/ITacCaMn

Honb-ungexcupoBanue

Vcnonb3oBanue 3HaueHMs @ JIJIsT TIEPBOTO HHeKca (B KOJI-
JIEKIIHSIX )

Ob6J1acTh BUIUMOCTI

O61acThb IPOrpaMMBbl, B KOTOPOI CYIITHOCTb, HATIPUMEP
[IepeMEeHHas, JOCTYIIHA 110 UMEHU

O6o6ueHnA

OcobeHnoCTb MIaTGOPMBbI, KOTOPAsT O3BOJISIET (DYHKIUSIM
U THIaM paboTaTh ¢ HEM3BECTHBIME THITAMHE

O60061IEHHbII TUIL

Kuace, koTopbiii ipuHuMaet 06001IeH st, TO €CTb BXOIHbIE
JaHHbIe 0600 THIA
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OObeKT, aHOHUMHBII

be3bIMSHHDBIN CUHTITOH, CO3/JAaHHBII C ITOMOIIBIO KJTI0Ue-
BOTO cJIoOBa object

(cM. 00vexm, scnomozamenvioiii; 00sseienue 00bexma;
CUHZIIMON)

OOBEKT, BCIIOMOTaTE/IbHbLI

O06beKT, 00bSIBJICHHDII BHYTPU KJIACCA U BbIIEICHHbIIT
MOJM(UKATOPOM companion; YJI€Hbl BCIIOMOTATEIbHOTO
00BEKTA JIOCTYITHBI TOJBKO Y€PE3 CCHIIKY HA BMEIIAIONINIT
KJ1acc

(cM. obbssnenue 06vekma; aHoHUMHBLLL 00BEKM; CUNZITNOTL)

O06beKT, 0ObABICHIE

VMMeHOBaHHBIN CUHTTOH, CO3/IaHHBIN C TIOMOIIBIO KJITOUe-
BOTO cJIoBa object

(cM. 0bvexm, 6CROMO2AMENbIbLL; AHOHUMIBLIL 00BEKM,
CUMZIIMOMN)

OO6BEKT-TIPUEMHUK

Cy06bekT (pyHKINYU paciiupeHus

OKHO MHCTPYMEHTOB « X0
BBIIIOJIHEH US>

[Tanesns B okue Intelli] IDEA, kotopast BbiBOAMT HHBOP-
MAIMIo O TOM, YTO MIPOUCXOMUT MIPU paboTe TIPOrPAMMBI,
a Takyke BBIBOJ MPOTpaMMBbL. Takike Ha3bIBAETCSA KOHCOJIBIO

OKHO MHCTPYMEHTOB IIPOEKTA

[Tanenn B eBoii vactr okHa Intelli] IDEA, kotopas oto-
Opaskaer (ailiibl U KX CTPYKTYPY

Omnepatop !'! BrrspiBaeT hyHKIMIO A7 271€MEHTA, KOTOPBIH MOKET
nmetb 3Hadenne null, Bo3Bpamaer nckmouenne, ecan
sJ1eMenT umeet 3Hadenue null: 11

Omeparop ?: BosBparaer asieMeHT cjieBa, eciim on He null, nrnave Bos-

Bpallla€T 3JIEMEHT CIIpaBa: ?:

Ormeparop 6e30macHOTO BbI-
30Ba

BoIsbIBaeT (YHKINIO, TOMBKO ECIIM BHI3HIBAEMBII SIEMEHT
ne null: ?.

Omnepartop ocTyma M0 UH-
JIeKCy

BosBpaliaer 3HaueHue 9/1eMeHTa U3 KOJLIEKINH 110 HHJEK-
cy:[1

Orneparop aesieHus 1o
MO/IYJIIO

Octarok ot jiesienns. BosBpalaet ocTaTok OT /iejieHus
JIBYX 4MCeJI: %

Omnepatop nprcBanBaHUS

HpI/ICBaI/IBaeT 3HAaYEHME CIIPpaBa 9JIEMEHTY CJIeBa: =

OrnepaTop paBeHCTBA CCHLITOK

OmnpezessieT, CChIIAIOTCS JIN IePeMEHHBIE CIIpaBa U cJieBa
Ha OJIUH U TOT JK€ IKIEMILJISIP: ===
(cM. pasencmaso, ccobliok)

Omneparop cI0KeHus ¢ Ipu-
CBauBaHUEM

ﬂO6aB]I$IeT 3Ha4YeHue ClipaBa K HepeMeIIIIOI;)I cjieBa: +=

OrmepaTop cpaBHEHUS

Omneparop, CpaBHUBAIONINI 5JIeMEHTBI CIIPABa U CJIeBa
OT HEro
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Orneparop CTPYKTYPHOTO [TpoBepser paBeHCTBO 3HAYEHUS ClIPpaBa 3HAYCHUIO
paBeHCTBA cjeBa: ==
(cM. pasencmso, cmpykmyp)

Omneparop-crpeska Oteparop, UCIOIb3Y€eMBbIil B JIsIMO/1a-BbIPAKEHUSIX TSI
pasjieJieHust mapaMeTpoB B Tesie QYHKIIMU, B BBIDAKEHIH
when J1Jist pa3jieJieHUs! YCIOBUI U Pe3YJIBTATOB U B 00b-
sgBJeHUH (QYHKIIMOHAIBHOTO TUTIA /IS PA3/ICJICHUS THIIOB
[1apaMeTpoB OT TUIIOB PE3YJIBTATOB: ->

OcTaTox oT jieJIeHust To ke, 4TO M O1IEPATOP JEJIEHUS 110 MOLYJIIO
OtrHocuTebHAs 00JIACTD O6tacTh BUIMMOCTHU BbI30Ba CTAHAAPTHOL (hYHKIMU
BU/JIUMOCTH BHYTPH JISIMOJIBI 1151 BBI3BIBAEMOTO C 3TOIT JIsIMO101

o0beKTa-IpueMHIKa
(cM. 8v1308, HeABHDBIIL)

OumGKa BpeMeHH BBITTOJTHE- OmmGKa, BOZHUKAIOIIAS TOCJIe KOMITUIISIIAN, BO BPEMsT
HUS BBITTOJIHEHNS TTPOTPAMMBI

OumGKa BpeMeH# KOMITHIISI- OmmbKa, BOBHUKAIOIIAsT BO BPEMsT KOMITHJISIITIN

nuu (CM. KoMnunAUUS)

[TapameTtp Bxozmbie qanmbie, HeOOGXOMMbIE (DYHKITN

ITapamerp obobmentoro tuma | Ilapamerp, onpeaesgiomuil 0600EeHHbII THII, HATIPHU-

Mep <T>
[Tapamerpuyecknii Tu Tui copepKUMOro KoJieKInm
ITeperpyska oneparopa Ob6bsiBiienne peanusanuu QyHKIUMH-0IIEPATOPA [JIsT T10JIb-

30BaTeJIbCKOT'O THUIIa

Ileperpyska dynkmmm OG6bsBienne aByX uim GoJiee peanusaiuii GyHKIUN
C OIMHAKOBBIM UMEHEM 1 00JIaCThI0 BUANMOCTH, HO C Pas-
HBIMU TIapaMeTpaMu

Ilepenaua aprymenTa Ilepenaya BXOMHBIX IAHHBIX B BBI3OB (DyHKIINN

Ilepemennas DJIEMEHT, CO/IePKANINI 3HAYCHKE; IePEMEHHbIE ObIBAOT
U3MCHAEMbIC 1 HEM3MEHAEMbIE

IMepemennast, ToxanbHast IlepemenHasi, 00bsiBJIeHHAsT BHYTPU 00JIACTU BUAUMOCTH
yHKIIUN

[Tepemennast, ypoBHs aiina [Tepemennast, 00bsiBIeHHAS BHE (DYHKIIUU WU KJIACCa

ITepeomnpenenernue Omnpenesnenye cBOeli peaqusanun st yHacaeI0BaHHON

QYHKIMY UITH CBOTICTBA

ITraBatorast 3amsarast Dopma TIpeICTaBICHNST YHCE, B KOTOPOI YHNCIO XPAHUTCS
B (hopMe moKasareJist cTernenu
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[Inatdopmennstit Tum

Hesasubrii T, Bosspaiaemsiii B Kotlin us Java; mosker
TOJIIEP/KUBATD WM He TTO/IePAKUBaTh 3Hadenue null

[Toaknace Kiace, 0ObsiB/IeH DI ¢ HACIE0BAHUEM PYTOTO Kacca
ITose MecTo xpaHeHus JaHHDIX, CBA3aHHBIX CO CBOHCTBOM
TTomumopdusm CrocoGHOCTD UCTIOJIB30BATh OIMHAKOBYIO UMEHOBAHHYIO

CyIHOCTb (Harpumep, GyHKIUIO) JJIs MOJYYeHUs Pa3HbIX
pesyJsTaToB

IToTox yIIpaBJaceHUA

[TpaBua BBITIOTHEHNS KOA

[TorpebuTrenb O60061IeH DI TApaMeTp, JOCTYTHBIN U1 3aMUCH, HO He
JUIS YTEHUS
IIpenukar YcioBue ucTuHA/ 0D, TiepeiaBaeMoe B (DyHKIINIO B Bujie

JIHM6I[I)I C I1€JIbIO KOHKPETU3aluun TOro, Kak J10JI’KHa Bbl-
HOJIHATBCA pa60Ta

[IpeobpazoBanusi, hyHKIUs

B dbyuximmonasbHoM MporpaMMUPOBAHUHT 3TO AHOHUMHAST
ynkus, nepegannas B GyHKIUIO-TIpeoOpasoBaTelib;
OlpeiesisieT AeHCTBYsE, HeOOXOAMMbIE /ISt U3MEHEHsT
KasK/[OTO 9JIeMEHTa KOJIJIEKITNN

(cM. pynKyuONaNLIOE NPOZPAMMUPOBAHUE)

HpI/IBeZIeHI/Ie THUIIOB

Oobpaiienue ¢ 0GbEKTOM TaK, OYATO OH SIBJISIETCS 9K3EM-
TUITPOM JIPYTOTO THIIA

IIpoBepka Tumon

HOI[TBBP}KZ[GHI/IB KOMIIWJIATOPOM, YTO IPUCBOEHHOE I1€pe-
MEHHOI 3HAaYeHNEe OTHOCHTCS K IIpaBUJIBHOMY TUITY

IIpoBepka THIIOB, cTaTHYeCKast

[IpoBepka TUIIOB, IPOU3BOAUMAS 110 XOLY HabOpa Kojia
WJIN €T0 TIPABKHU

IIpoexr Becb cxXoiHbII KO/ TPOrpaMMBbL, BMecTe ¢ nH(popmalmeit
0 3aBUCHMOCTSIX 1 KOH(QUTY Ay
ITpousBoauTesnn O6001eHHbIIT TTapaMeTp, KOTOPbIA MOKET ObITh IPOYNTaH,

HO He 3aIlican

PaBeHCTBO, CCBIJIOK

PaBemcTBO ABYX MEPEMEHHBIX, €CJIN OHU CCHLTAIOTCS Ha
OJTITH ¥ TOT K€ HK3EMILJISIP
(cM. pasercmeo, cmpyxmyp)

Pasencrso, cTpykTypHoe

PaBeHCTBO IBYX MEPEMEHHBIX, €CJTM UX 3HAUCHUS O/[MHA-
KOBBI
(cM. paserncmaeo, ccoliox)

Pacmupenne

CaoiictBo nim pyHKus, 106aBaeHHast K 00beKTy 6e3
TIPUMEHEHNST HACTeIOBAHMNS
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Pacmuputs

Jlo6aBuTh HOBYIO (DYHKI[MOHAILHOCTH Yepe3 HacJIe0Ba-
HHe NI peau3aiuio naTepdeiica

Peryngapnoe Boipaskenue

[ITa6s10H /U1 TTOMCKA CUMBOJIOB

PenaxTop

[nasnas obmacth okna Intelli] IDEA, B KOTOpY10 MOKHO
BBOJIUTD M PETAKTUPOBATH KOJ

Pesyabrat samM61b1

Jlpyroii TepMuH 111 0603HaUEHKsT BO3BpATa aHOHUMHON

yHKITUN
(eM. pynryus, anonummas)

Pedakropunr Peopranuzaiius Koa 6e3 usMeHeHus1 ero (pyHKINOHA I b-
HOCTHU
Pednexcns Bo3MoskHOCTH y3HATH MMST WIJTH THUTT CBOKCTBA BO BPeMsI

BBITTOJTHEHUA TIPOTPaMMBbI
(cM. cmupanue muna)

CBoIICTBO KJacca

ATpubyT, HeOOXOAUMBIIT /15T BBIPAJKEH ST COCTOSIHUST HIIH
XapaKTepUCTUKU 00BEKTA

CBOIICTBO, BCTPOEHHOE

CBoICTBO Ki1acca, 00bsIBJIEHHOE B IJIABHOM KOHCTPYKTOPE

CBOICTBO, BBIYKCJISIEMOE

CBoiicTBO, 3HAUEHME KOTOPOTO BBIYNCJIISAETCS IPU KaXKI0M
obpalieHnu K Hemy

Cetrep (MeTO/1 3a1UCH )

ODyHKIW, ONPe/IesISIONIast, KAK CBOHCTBY PUCBANBACTCS
3HaYCHUE

CumBoa IOnnkoa

CumBour, 06baBIeHHbIN B cucteme IOHNKOR

CHHIITOH

O0ODbEKT, 0OBABICHHDII € IOMOIIBIO KJIIOUEBOTO CJI0BA
object; CHHIJITOH OrpaHNYEH OJHNUM 9K3EMILIAPOM Ha MPO-
TSIKEHUU BBIIOIHEHUS IIPOrPaMMbL

CHUHTaKCHIC TOYEUHBIN

CHHTAKCHUC, COEIMHSIONIII 1Ba 9JIEMEHTA C TOMOIIIBIO
TOUKH (. ); UCIIOJIb3YETCSI IPU BbI30BE (DYHKIIUY, OObSIB-
JIEHHOI JJIst TUIIA, 1 OOPAllleHNU K CBOUCTBY KJlacca

Cucrema THUIIOB, CTaTU4YECKasA

Cucrema, IpH KOTOPOI KOMITUJISITOP OTMEYaeT UCXOIHBII
Ko/l nHpopMaImel o Ture

CoriporpamMma

IkcrepuMenTanbHas Boamoxkuoctb Kotlin, kotopast mo-
3BOJISIET BBINOJHATH PAGOTY B (QOHOBOM peKUME

CocTostHuEe TOHKH

YcaoBue, KOTOPOE BO3HUKAET, €CJIN COCTOSTHUE IIPOTPAMMBI
OJTHOBPEMEHHO U3MEHSIETCSI HECKOJIBKUMHY 9JIeMEHTaMU
B IIPOTpaMme

Ccplika Ha (PYHKITUIO

MmenoBannast (l)yIIKL[I/ISI, Hpeo6p330BaHHaﬂ B 3Ha4YeHue,
KOTOPO€E MOJKHO ITEpelaTh KaK apryMeHT
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Crupanue TUIIOB

[Torepst undopmanuu o Ture st 0600IIeHNI BO BpeMst
BBIITOJTHEHUA ITPOTPaMMbI

Crpoka

HOCJIGLIOBaTeJIbHOCTb CHMBOJIOB

Cymepkiace

KJIaCC, KOTOprﬁ HacCJIeAYIOT IMOAKRJIaCChl

Teno knacca

Yactb 00bsIBICHUS KTacca B GUTYPHBIX CKOOKaX, cojep-
JKaIlast PeasI3alnio MOBEACHNUs U OObsBICHUS JaHHBIX

Teno pynkiun

Yactb 00bsiBiieHust (DYHKIMU B GQUTYPHBIX CKOOKAX, OIpe-
JleJIsTiolast moBejieHne (DYHKIMN 1 BO3BPAIaeMbIil THIT

Tur, o6bekTa-nprueMHUKa

Tur, kK KOTOPOMY paciiupenue 1odasisier GyHKINOHATb-
HOCTD

Tun

Kareropus aHnbIX; TUII TIePEMEHHOI OlIpe/iesisgeT 3Haue-
HUs1, KOTOPBIE MOKET COAEPKATh IIepEeMEHHAsT

Tum, nepeunciaenus

Tur, 06bABICHHDII KaK 2JIEMEHT KJacca epedrnCIeHuii
(cM. Kaacce, nepevucienust)

TI/IHI)I, KOJIJIEKIITUH

Tumn JaHHBIX, HpeI[CTaB]IeIIIIbIﬁ 11a60p0M JIaHHbIX, HAIIpU-
MEP CIIMCKOM

Tonbko f71g uTeHNS

MO)KHO YUTaTh, HO HEJIb3Ad USMCHHUTDH
(cM. usmensiemoe)

Touka Bxona B mpuIoKeHue

Mecro nauasa nporpammst. B Kotlin ato dyukius main

YmHoe IIpuBe/ieHre TUlla

OrcrexuBanie KOMIUIATOPOM MH(DOPMALIMHU, KOTOpast
OblIa IIPOBEPEHA B YCJIOBHOM BbIPaKeHUH, HAIIPUMED,
HMeeT JIi TlepeMeHHast sHauenue null

Ypasstoniasg (9KpaHUPOBaH-
Hasl) MOCIeI0BaTEIbHOCTD

XapaKTepHble CUMBOJIbI, KOTOPbIE HECYT OCOOBIEL CMBICII
JUIL KOMITWIATOpa: \

Yenoshoe BbIpaskeHune

Bpra)KeHI/Ie C yCJIOBUEM, ITPUCBOEHHOE 3HAYEHUTO, KOTO-
Ppoe MOJKET OBITh UCIIOJIB30BAHO TIO3KE

YrBepsknenue

WNucrpyxius B koze

DyHKIUY cTaHAAPTHOU Ou-
6morexu Kotlin

MHoKecTBO (DYHKIMIT PACIIUPEHUS, TOCTYIIHBIX JIJISl UC-
0JIb30BaHu ¢ Jo6bM TuioMm Kotlin

DyHKIIOHATBHOE TPOTPAM-
MUpOBaHHe

Cruib mporpaMMupOBaHMs, KOTOPBIi ITOJIaraeTcs Ha
(yHKIIMK BBICIIETO TOPS/IKA, CIPOEKTUPOBAHHBIE JIJIs1 pa-
6OTBI ¢ KOJLIEKIIUSIMU U BHI30Ba B [[EMIOYKE JIJIST CO3/AHMsT
CJIOKHOTO TIOBE/ICHUS

DyHKINOHATBHBLI THIT

Tun anoHUMHO¥ (DyHKIINH, 00BSIBIEHHBII CBONMHU BXO/I-
HBIMU, BBIXO/IHBIMU JJAHHBIMU U ITapaMeTpaMiu
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Dynkmst

@parMeHT KoO/la, KOTOprfI MOJKHO UCIIOJ/Ib30BAaTh MHOT'O-
KpaTHO [UJIA pelieHund OHpe[[eJIeIIIIOﬁ 3a/ladn

chHKHI/IH BBICHIETO ITOPSAKa

OyHKIMS, KOTOPask IPUHUMAET APYTYIO (DYHKIINIO B Kade-
CTBE apryMeHTa

ODynkius kaacca

Oyukiws, 06bsIBICHHAS BHYTPU KIacca

Dymuxrms,
C OJTHUM BbIpasKEHUEM

DyHKIMS ¢ OTHUM BBIPAKEHUEM
(cM. guipadicenue)

ODyukiust, abcTpakTHAS

Oyukius 6e3 peanusanui, 00bsiBIeHHAs B aOCTPAKTHOM
KJjlacce
(cm. kaace, abempakmmuwiil)

q)yHKIII/IH, AHOHUMHasA

DyHKius, 00bsaABIeHHAS O3 UMEHM; YACTO UCTIOJIb3YeTC s
Kak apryMeHT /ISt Ipyroil hyHKImn
(M. Qynryus, umennas)

Dynkius, iMeHOBaHHAST

DyHKIws, 00bsABIEHHAS C UMEHEM
(eM. pynxyust, anonumnas)

Dywuxiys, uteparop

OyHKIMS, K KOTOPOI 06palaioTcst Kax/Iblil pas, Koraa
HEOOXOMMO MOJIYYUTh 3HAYEHHUE U3 OTJIOKEHHON KOJLIeK-
nmn

DyHKIUsA, KOMOUHATOPBI

DyHKIMs, KOTOPast 6epeT HECKOJIbKO KOJLIEKIHiA 1 00b-
eTMHSACT UX B OJ[HY HOBYIO KOJIIEKIINIO

Dynkiwmst, KOMIIOHyeMast

DyHKIMS, KOTOPYIO MOKHO CKOMOMHUPOBATD C APy UM
dyHKRIIIIMU

DyuxIys, MyTaTop

CDyHKL[I/IH, KOTOpadA USMEHAET COAECPKNUMOE M3MeHsIeMOI
KOJUJIEKIITN N

Dynkims, mpeobpaszoBaresib

B dyHKIIMOHAIBHOM TPOrPaMMUPOBAHUN — 3TO (DYHKIIHS,
KOTOPast paboTaeT ¢ COAEPKUMBIM KOJLTEKIINH, M3MEHSIS
KaK/IBIIT 9JIEMEHT C TOMOIIBIO (DYHKIIUH TPe0OPA30BAHUS;
yHKIUSA-11pE06Pa30oBaTENb BO3BPALIAET U3MEHEHHYHO
KOTIMIO NCXOAHON KOJJIEKITHN

(cM. pynxyuonanvroe npozpammuposanue)

DyHKIH, TPOBEPKU yCIOBUIT

Oynkiusa crangapraoii 6ubanorexu Kotlin, kotopast 06b-
ABJISAET YCJIOBHUS, KOTOPBIE IOJIKHBI OBITH BBITTOTHEHBI 10
HAYAJIa BBIOJTHEHUST KO/IA

Dywuxis, pacimupemie

DOyuxims, 106aBAA0NAA HOBbIE BOBMOKHOCTH B yKa3aH-
HBII THUIT
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Dynukius, GuasTp

DyHKIMsI, KOTOpas paboTaeT ¢ cOAEPKUMBIM KOJITEKITNH,
MIPUMEHSIST TTPEIKAT JIJIs TPOBEPKU KaK/[OT0 AJIeMEHTa Ha
COOTBETCTBUE YCJIOBUIO: AJIEMEHTbI, YIOBJIETBOPSIONIIE
YCJIOBUSIM MIPEMKATA, T0OABISIIOTCS B HOBYIO KOJUIEKIIUIO
BO3BpalaeMyo GuiIbTpoOM

)

Ienesasa nmargopma

[Tnardopma, HA KOTOPOIT TIPEAITIOIATACTCS BBITOJHATD
porpamMmy

Yucnosoii Tir ¢ Momnduka-
TOPOM signed

YucoBol THTI, KOTOPBIN MOJKET COZIePKATh U TTOJIOKH-
TeJIbHbIE, U OTPHUIIATEIbHbIE 3HAYCHIIST

[ITaboHHast cTpOKa

CI/IHTHKCI/IC, HOSBO]IHIOH.II/Iﬁ TIOJICTABJIATD 3HAYEHUA 11€pe-
MEHHbBIX BHYTPU KaBblY€K, OIPaHUYNBAIONNX CTPOKU

IKIEMILIISIP

KOHKPETHI}II?I IIpe/ICTaBUTEJIb KJacca
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