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MNpepucnosue

Bbl oueHb BOBpeMsI IIpuobpenu 3Ty KHuUTy! SI3bIK Scala cTaHOBUTCS Bce
6oJjiee MOMYJSIPHBIM, KOJMYECTBO €ro IMPUBEPKEHIEB HEU3MEHHO
YBEJIMUMBAETCS, a OOBSIBJIEHMI O BaKaHCUSIX ITPOTpaMMMCTOB Ha Scala
BCce Oosblie M Oosbine. HeBaxkHO, MO KaKMM MMEHHO HPUYMHAM BbI
3aHMMaeTeCh IPOrpaMMIMpPOBaHMEM — YBJIEUEHbI M WJIM MbITaeTeCh Ha
3TOM 3apabotaTh (WIM BaMM [OBMKET M TO M [Opyroe), — Iiepe
[10JIy4aeMbIM YOOBOJILCTBMEM U IIOBBIIIEHVEM IPOU3BOAUTEIbHOCTU
Tpyna IIpu paboTte C sI3bIKOM Scala TpPymHO YCTOSITh. JIMUYHO MHe
YIOBJIETBOPEHME OT paboThl MPUHOCUT pellleHre CJIOKHBIX 3a1ad
MPOCTBIMM U pallMOHaJbHBIMM MeTomamu. Llesb Scala coctout He
TOJIbKO B IIPeIOCTaBA€HUM TaKOi BO3MOKHOCTM, HO M B TOM, UTOOBI
caenaTh Bally paboTy MPUSITHOM, M B 3TOM KHUIEe Bbl y3HaeTe, KakK
BOCITO/Ib30BAaThCS BCEMU IIpeuMYyIeCTBaAMM JAHHOTO SI3bIKA.

B cBOMX IepBBIX IKCIIEPMMEHTax s paboTan ¢ Bepcueit Scala 2.5 u
Cpa3dy OLEeHWJ IpuUcyiiee 3TOMY S3bIKy CUMHTAaKCMUYeCKoe WU
KOHIIENTya/IbHOE€ MOCTOSHCTBO. CTOJKHYBIINCh C HeCTaHAAPTHOM
CUTYyaIMel, KOorjma mapaMeTpbl TUIIA caMM IO cebe He MOIJIM MMEThb
rapamMeTpbl TuIla, S (MCIBITbIBAsE HEKOTOPYIO pOOOCTh) MOAOIIea K
Maptuny  Ogpmepckum  (Martin Odersky) Ha  KoHdepeHIINUH,
rposoausiieiica B 2006 rony, U NpenjiosKuil IIPONTU CTAKUPOBKY B €ro
KOMaH/Ie, YTOOBI ITOMNBITAThCS YCTPAHUTD 3TO OrpaHmMueHne. Moit BKiaz
B 0011ee meno ObLI NPUHST, M B Bepcum Scala 2.7 u BhIlIe ITOSIBUIACH
MoaJep>kKa IoauMop@u3Ma KOHCTPYKTOpa TUIIOB. B manbHelilieM s
paboTtays Haf GOJBIIMM KOJIMUYECTBOM APYTMX UacTeil KOMIIMISITOpa. B
2012 romy s mepelies ¢ BpeEMEHHOI CTaBKM CTaxkepa B JjlabopaTopuu
MapTuHa Ha JO/DKHOCTb pyKOBoAMUTe s KomaHabl Typesafe, Kak TOJBKO
Scala, pmo6bpaBmmch m0 Bepcum 2.10, 1epepoc M3  HAY4YHO-
00pa30BaTEILHOTO B HAZESKHBIN SI3bIK IPOMBIIIVIEHHOT'O YPOBHSI.

Bepcusa Scala 2.10 cTrasa mOBOPOTHOJM TOYKOJ: MOKHO OTMETUTH

repexod, OT IIOCTOSIHHO OOHOBJISIIOIIMXCSI MHOTOQYHKIMOHATbHBIX
BBIITYCKOB, OPMEHTMPOBAHHBIX HA HAYYHYIO pabOTy, K YIIPOILIEHMIO



SI3pIKa ¥ 0Oojiee IIMPOKOMY BHEOPEHMIO Ha IIPOU3BOACTBE. MBI
MePeK/IIOUMIM CBOE BHMMAaHME Ha BOMNPOChl, HE OINMCAHHbIE B
ouccepTanysaxX, HampyMMep [OBOUYHYID COBMECTUMMOCTb  MEXIY
OCHOBHBIMM BBIITycKaMy. Pa3BuBasi U COBEpIIEHCTBYS ILIaTGopmy
Scala, MbI cTapaemcsl ob6ecrneunTh e€e CTaOMIbHOCTh M paboTaeM Haf
yMeHbIIIeHEM 00beMa OCHOBHON OMOJMOTEKM, KOTOPYIO CTPEMUMCS
cTabunusupoBaTh. YTOOBI 3TO CTAJI0 BO3MOXKHBIM, B IIEPBOM ITPOEKTE
1o paspabotke Scala, rme s1 6bUI TEXHUUYECKMM PYKOBOIMUTEEM, MbI
BBeIM MOJY/JIbHYIO OpraHmu3aluio CTaHOapTHOV OubimnoTeku Scala
Bepcun 2.11.

B mombITKe CHUM3UTb TeMIlbl M3MeHeHmit B Typesafe Takske ObLIO
pelleHo YepeaoBaTh M3MEeHEHMS OMOJIMOTeKM M KOMOWISITOpa. B 9T0iI
KHUTe pacckaspiBaeTcsd O Scala 2.12, KkKoTopas XxapaKTepusyeTcs
OOHOBJIEHHOJ Bepcueli KOMIIMJISITOpa, HAalleJIEHHOTO Ha MaKCHMMaIbHOe
JICIIOJIb30BaHMEe HOBBIX BO3MOXHOCTe Java 8. JIJis1 B3aMMOOENCTBUS C
Java ¥ mosiyueHus1 TeX >Ke BBITOJ, OT OnTMMmM3auui JVM-MalliuHbl B
Scala ¢yHKUMM IIpeobpasyloOTCsI B TOT Ke 0aiiT-KOI, KOTOPbIi
BbIpabaThIBaeTCsI KOMIMIATOpPOM Java 8. Ilo aHajorum ¢ 9TUM TPENThI
Scala Temepr mepeBoAsATCS B MHTepdeiichl Java € MUCXOTHBIMU
MeTtomamyu. O6e cxemMbl KOMIIWISIIUM YMEHBIIAIOT KOJIMYECTBO
VXUIIPEeHUH, K KOTOPbIM IIPUXOAUIOCH TIIpuberatb B MPEKHUX
KoMOuisiTopax Scala, opMeHTHPYIOT HAacC Ha 6ojiee TeCHOe IMpUMeEHEHMe
11aTQOpMBbI Java, COKpallaloT BpeMs KOMIWISLUMY U OJHOBPEMEHHO C
S5TUM IIOBBIIIAIOT MPOMU3BOAUTENIHLHOCTb. B mpupauy rosiygyaeM 6osiee
OIHOPOIHYIO JBOMYHYIO COBMECTUMOCTD!

ATu ynydiieHus: riat@opmbl Java 8 Becbma BakHbl Ajs Scala, u
OUYeHb IPUSITHO BUIETb, YTO Java MNPUIOEPKUBAETCS TeX TeHIEeHLVIA,
KOTOpble BbICTpauBaiauch Scala Ha mnporsokeHun Oosee 10 jet!
HecomHeHHO, B Scala 60/iee HMIMPOKO MCIOIb3YeTCSI (DYHKIMOHATbHOE
IIporpaMMMpOBaHue C IPUMEHEHMEM MCXOOHOM Heu3MeHSIeMOCTH,
eIVHOWM TPaKTOBKO BbIpakeHUI (B 3TOM KHUTe Bbl BPS., JIM HalgeTe
oOpaTHOe YyTBepskKIeHMe), TTOMCKOM II0 I11abJIOHY, BApMAHTHOCTHIO IO
MeCTy OoObsiBJieHMs (IIpMMeHsieMasl B Java BapMaHTHOCTb II0 MeCTY
MCIIOJIb30BaHMS AejiaeT KpaliHe 3aTPYIHUTENbHbIM (DYHKI[MOHAJIbHOE



noATUNMpoBanmue) u T. a.! WHBIMM cjioBamMM, Tam OoJiblie
(QYHKIMOHAJBHOTO MPOrpaMMMPOBAHMSI, UeM KpacMBOrO CHMHTaKCHCA
IJ1s1 JIIMO1a-BbhIpaskeHUIA.

Haiiia 1esib Kak «pacropsiauTeiei» si3blka 3aKIK4YaeTcss B CO3TaHUN
He TOJIbKO ero OCHOB, HO M 3KocucTembl. Ycrex Scala mocturaercs
Osaromapss MHOXKECTBY BeJMKOJIEITHBIX OMOIMOTEK, BbIIAIOIIMXCS
MHTETPUPOBAHHBIX Cpel pa3spabOTKM U MHCTPYMEHTAIbHBIX CPEICTB, a
TaKke Oyaromapsi MCKIIOUMTE/NbHO II€HHBIM YYaCTHMKAM Halllero
coobmiecTBa. MHe OueHb ITOHPABUJIOCh IEPBOE OecaTuaeTne padboThbl
Hapg Scala B kauecTBe peanm3aTopa sI3bika, ¥ MeHSI BeCbMa BOJIHYeT U
BIOXHOBJISIET TO, YTO MHOTME TIPOTPAMMMCTBHI ITOJIYYalOT YI0BOJIbCTBYE
OT MCIIob30BaHMs Scala B pasnnMuHbIixX cepax gessTeabHOCTHA.

MHe HpaBUTCSI IPOrpaMMMpOBaTh Ha Scala, 1 I HaZelCh, UTO ¥ BaM
9TO MpupeTcs mo aymie. M1 ot Bcero coobiectBa Scala s roBOpio BaM:
I0o0po MMOKaI0BaTh!

Adpuan Mypc (Adriaan Moors)
Can-®Ppanyucko, KanugpopHus

14 aneaps 2016 200a



bnaropapHocTH

Mb1 61aromapHbl 3a BKJIaA B 3Ty KHUTY M B paccMaTpyuBaembie B Heit
MaTepuaabl MHOTUM JIFOASIM.

Cam sa3plk Scala gBasgercss 1IOAOM  yCUIMIE  MHOXeCTBa
crienianucToB. CBOI BKIaM B MIPOEKTMPOBAHME U pealn3aliiio BepCcum
1.0 BHecsiu Ounumnmn Anbtep (Philippe Altherr), Buncent Kpemer
(Vincent Cremet), JKunp [io6omie (Gilles Dubochet), Bypak 3mwup
(Burak Emir), Credban Mwumens (Stéphane Micheloud), Huxomai
MuxaiinoB (Nikolay Mihaylov), Mumens [Iuni (Michel Schinz), 9puk
Crenman (Erik Stenman) u Martuac 3enrep (Matthias Zenger). K
paspaboTke BTOpOII M TeKylleir Bepcuifi sI3bIKa, a TaKKe
MHCTPYMEHTAJIbHBIX CpeACTB moakmounnnuch @un barsen (Phil
Bagwell), Autonno KynHeii (Antonio Cunei), IOnmuan [paroc (Iulian
Dragos), XXwmib [io6ome (Gilles Dubochet), Murenp I'apcua (Miguel
Garcia), ®mmunn Xannep (Philipp Haller), Illon Maxkaupmug (Sean
McDirmid), Wuro Maitep (Ingo Maier), JoHHa Manaiiepu (Donna
Malayeri), Anpuan Mypc (Adriaan Moors), Xy6epT ITnouyunuaxk (Hubert
Plociniczak), ITon ®wunumnc (Paul Phillips), Anekcangp IIpoxkormels
(Aleksandar Prokopec), Tuapk Pomnid (Tiark Rompf), JTykac Psiir (Lukas
Rytz) u [Ixxepdpu Youibeps (Geoffrey Washburn).

CrnemyeT Takke YIIOMSIHYTb TeX, KTO y4acTBOBajJ B (pOpMUPOBaAHUM
KOHCTPYKIMM SI3bIKA. JTU JIIOAM JIIOOE3HO OeNWINCh C HaMU CBOMMMU
UaesMy B OXMBJIEHHBIX UM BIOXHOBJSIOIIMX OUCKYCCUSIX, BHOCUJIU
BakHbIe (pparMeHThI KOJIa B XOJie PaOOThI C OTKPHITHIMM MCTOUHMKAMMU
" Jejiany BeCbMa lieHHble 3aMeuaHMs 110 TIOBOAY MpeabIayIInX Bepcuii
maHHOro mokymeHTta. OTo I'mnanm bpaxa (Gilad Bracha), Hatan BpoHcoH
(Nathan Bronson), Koatoan (Caoyuan), 3JiimoH KsHHOH (Aemon
Cannon), Kpeitr Yamb6epc (Craig Chambers), Kpuc Konpanm (Chris
Conrad), 9puk IpHcT (Erik Ernst), Matmac ®ennuzen (Matthias
Felleisen), Mapk Xappa (Mark Harrah), Illpupam KpumtHamyptu
(Shriram Krishnamurti), I'spu JIuBeHc (Gary Leavens), [I1aBua Makusep
(David Maclver), CebactbssH Manut (Sebastian Maneth), Puxkapg



Hunbccon (Rickard Nilsson), dpuk Meiiep (Erik Meijer), Jlaaut ITaHT
(Lalit Pant), IaBug IMonnak (David Pollak), I>kon ITpettu (Jon Pretty),
Knayc Octepman (Klaus Ostermann), Xopxe Optuc (Jorge Ortiz), [Iuabe
Pemu (Didier Ritmy), Maitn3 Cabun (Miles Sabin), Bumkeit CapacBar
(Vijay Saraswat), Hanmuasnb CnuBak (Daniel Spiewak), /I>keiimc CTpauaH
(James Strachan), Hou Cume (Don Syme), Opuxk Toppe6op (Erik
Torreborre), Masac Toprepcen (Mads Torgersen), ®ununn VYogajep
(Philip Wadler), Ixeiimu Y366 (Jamie Webb), Ixkon Ywmibsmc (John
Williams), Kesun Paiit (Kevin Wright) u [Ixxeiicon 3ayr (Jason Zaugg).
OueHb ITOJI€3HBIE OT3bIBbI, KOTOPbIE ITOMOIJIM HAM YIYUYIIUTb SI3bIK U
ero MHCTpyYMeHTaIbHbIe CPeICTBA, ObLIN MOTYUEHbI OT ITOAIIMCYMKOB Ha
HallM pacchbliky 1o Scala.

I>xopask Beprep (George Berger) ycepaiHO paboTan Hall TeM, UTOObI
IIPOLIeCC CO3JaHMsI KHUTU U ee pasMellleHuss B VIHTepHeTe IIpoTeKas
rJ1agko. B pesynbTaTe B JAHHOM IIPOEKTe He ObLIO HUKAKUX
TeXHUYECKNX CO0eB.

[leHHbIe OT3BIBbI O HAUaJIbHBIX BapMaHTaX TEKCTa KHUTIM ObLIU
IOJyYeHbl HaMM OT MHOIMX Jwonaeii. Hammx 6jaromapHocTeii
3acaykuBaroT Jpuk ApmctpoHr (Eric Armstrong), I>kopmk Beprep
(George Berger), Anekc bneButt (Alex Blewitt), I'mnag Bpaxa (Gilad
Bracha), Yunbsim Kyk (William Cook), Bpioc 3kennp (Bruce Eckel),
Credan Mwumens (Stiiphane Micheloud), Tom Mwunbiiteiin (Todd
Millstein), OasBup ITonnak (David Pollak), ®psuk Commepc (Frank
Sommers), ®unumnn Yoagyep (Philip Wadler) u Matuac 3enrep (Matthias
Zenger). XoTuM cKasaTb cracub6o mnpexncraButensim Silicon Valley
Patterns group 3a ux BecbMa I10J1e3HbIi1 0030p. ITo [eitB Actenc (Dave
Astels), Tpeiicu Bsnuk (Tracy Bialik), I>kon Bpioep (John Brewer),
duapio Yeiiz (Andrew Chase), bpaadopa Kpocc (Bradford Cross), Paynb
ok (Raoul Duke), Ixxon II. ditpux (John P. Eurich), Ctusen TI'aHIj
(Steven Ganz), ®un T'ygeun (Phil Goodwin), Pambd IHouem (Ralph
Jocham), du-®a JIn (Yan-Fa Li), Tao Ma (Tao Ma), Ixxeppu Musnep
(Jeffery Miller), Cypem ITait (Suresh Pai), Pycc Pygep (Russ Rufer), [157iB
VY. Cmut (Dave W. Smith), CkorT TopukBecT (Scott Turnquest), BanbTep
Baunuuu (Walter Vannini), Hapaua VYomanax (Darlene Wallach) nu



Ibkonatan Juapio Youtep (Jonathan Andrew Wolter). XoueTcs Takke
no6narogaputh dysitHa [IxkoHcoHa (Dewayne Johnson) u Kuma JIngu
(Kim Leedy) 3a moMoib B XyZ0keCTBEHHOM OMOpPMJIEHUM OOJIOXKKIU U
®pouka Commepca (Frank Sommers) — 3a paboTy Han angaBUTHBIM
yKasaTeJieM.

XoTesoch Obl TaKsKe BbIpasuTb 0COOYI0 6/1arogapHOCTb BCEM HAIIMM
YMTaTENSIM, IPUCIABIIMM KOMMeHTapuy. OHY HaM OYeHb ITPUTOIMIINCH
IJ1S1 TIOBBIIIEHMSI Ka4ecTBa KHUTY. MbI He B COCTOSIHMM OITyOJIMKOBATh
MMeHa BCeX, MPUCIABIIMX KOMMEHTapuy, HO OOBSIBUM MMeEHa TeX
yuTaTeneif, KTO MpUCIal He MeHee ISITM KOMMEHTapueB Ha CTaauu

eBook PrePrintTM, BOCIIOJIb30BaBIINUCH CCHIIKOM Suggest. OTcopTupyem
X JMMEHa IO YOBbIBAaHMIO KOJMUYECTBA KOMMEHTapueB, a 3aTeM B
andaBuTHOM mopsake. Hammx 6aromapHOCTeN 3aCay>KUBaiOT 3B
busak (David Biesack), Ton Ctedan (Donn Stephan), Matc XeHpuKcoH
(Mats Henricson), Po6 InkkeHc (Rob Dickens), biiap 3axak (Blair Zajac),
Touu Cnoan (Tony Sloane), Haiimken Xappucon (Nigel Harrison),
XaBbep Ouac Corto (Javier Diaz Soto), Yunbam Xenan (William Heelan),
I>xactuH ®ypaep (Justin Forder), I'perop Ilépau (Gregor Purdy), Koaun
[TepkuHc (Colin Perkins), besipte C. Kapscen (Bjarte S. Karlsen), 3pBun
Bapra (Ervin Varga), 9puk Yuynurepc (Eric Willigers), Mapxk Xejic (Mark
Hayes), Maptun OaBuH (Martin Elwin), Kamym Makaua (Calum
MacLean), /I>xonatad Yoarep (Jonathan Wolter), Jlec IIpyminHcku (Les
Pruszynski), Cetr Tucye (Seth Tisue), Angpeit ®opmwura (Andrei
Formiga), Imutpuii I'puropreB (Dmitry Grigoriev), Ixopmx beprep
(George Berger), I'oBapg JIoBeTT (Howard Lovatt), [I>kos I1. diipux (John
P. Eurich), Mapuyc Ckyptecky (Marius Scurtescu), Ixkebd IpBun (Jeff
Ervin), [I>xeiimu Y266 (Jamie Webb), Kypt 3onbman (Kurt Zoglmann),
Iuu Yamiuiep (Dean Wampler), Hukonait JIuanbepr (Nikolaj Lindberg),
[lmtrep Makneitn (Peter McLain), Apkagnym Crpsiiicku (Arkadiusz
Stryjski), [lanku Cypana (Shanky Surana), Kpeiir Bopmosion (Craig
Bordelon), Anekcanap IIatpu (Alexandre Patry), ®ununm MosHc (Filip
Moens), ®pen fduon (Fred Janon), Ixedpd Xeon (Jeff Heon), Bopuc
Jlopbep (Boris Lorbeer), Ixum Menap (Jim Menard), Tum Anuomnapan
(Tim Azzopardi), Tomac IOHr (Thomas Jung), Yontep Yaur (Walter



Chang), epyu Ouiikmeiiep (Jeroen Dijkmeijer), Keiicu Boymen (Casey
Bowman), Maptuan Cmut (Martin Smith), Puuapn Hamnayasii (Richard
Dallaway), AuTonu Ctab66¢c (Antony Stubbs), Jlapc Bectreprpen (Lars
Westergren), MaapteHn XaseBuHkenab (Maarten Hazewinkel), MatTT
Paccen (Matt Russell), Pemuruyc MuxanoBckuit (Remigiusz
Michalowski), Auapeit Tomonko (Andrew Tolopko), Keptuc Ctandopn,
(Curtis Stanford), Ixourya Kain (Joshua Cough), 3emen [leHr (Zemian
Deng), Kpuctodep Poapurec Macuac (Christopher Rodrigues Macias),
XyaH Murenb 'apcus Jlonec (Juan Miguel Garcia Lopez), Muiiens InHIj
(Michel Schinz), ITutep Myp (Peter Moore), Paugond Kane (Randolph
Kahle), Bmagumup Kenpman (Vladimir Kelman), danusnb I'poHay
(Daniel Gronau), Iupk Hetepunr (Dirk Detering), Xupoaku Hakamypa
(Hiroaki Nakamura), One Xoraapg (Ole Hougaard), bxackap Magnana
(Bhaskar Maddala), OsBun Bepnap (David Bernard), Hepexk Maxap
(Derek Mahar), Ixopmx Komnnac (George Kollias), Kpuctuan Hopman
(Kristian Nordal), Hopmen Miomiep (Normen Mueller), Padasib
@eppeitpa (Rafael Ferreira), Bunmun Tomac (Binil Thomas), IkoH
HunbcoH (John Nilsson), Xopxe Optuc (Jorge Ortiz), Mapkyc IllynbTe
(Marcus Schulte), Bagum I'epacumoB (Vadim Gerasimov), KamepoH
Tarrapt (Cameron Taggart), IkoH-AHmepc Teiiren (Jon-Anders
Teigen), CunbBecTtp 3ab6ana (Silvestre Zabala), Yumn Makkyun (Will
McQueen) n Csm OysH (Sam Owen).

XoueTcs Takke CKa3aThb CIIacubo TeM, KTO OTIIPaBUJI COOOIIEHMS O
3aMeUEeHHBIX HETOUHOCTSIX I10C/Ie MyOaMKaluy OBYX MepPBbIX U3TaHUIA.
dro ®enukc 3urpuct (Felix Siegrist), Jlotrap Meiiep-Jlep6c (Lothar
Meyer-Lerbs), Ouetapm Mwuxasnuc (Diethard Michaelis), Pomian
Hapanu (Roshan Dawrani), [lonn Ctedan (Donn Stephan), Yuibsam
Vrep (William Uther), ®pancucko Pesepb6enn (Francisco Reverbel),
I>xum Banrtep (Jim Balter), ®puk ge bpioiin (Freek de Bruijn), AM6po3
JIaur (Ambrose Laing), Cexap IIpa6xana (Sekhar Prabhala), JleBoH
Canmamnu (Levon Saldamli), 3uapio BypcaBuu (Andrew Bursavich),
Xbsiimap Iletepc (Hjalmar Peters), Tomac ®ep (Thomas Fehr), Anen
O’IIn (Alain O’Dea), Po6 Iukkenc (Rob Dickens), Tum Teitmop (Tim
Taylor), Kpuctuan ItepHarenp (Christian Sternagel), Muiiesnb



[TapusbeH (Michel Parisien), [I>kosn Hwuau (Joel Neely), Bpaiian
MakkeoH (Brian McKeon), Tomac ®ep (Thomas Fehr), [I>)ko3ed IaamnoTT
(Joseph Elliott), 'a6puaap ga Cunsa Pubeitpo (Gabriel da Silva Ribeiro),
[Tabno Pumnonwvec (Pablo Ripolles), Iyrmac T'eitmop (Douglas Gaylor),
KeBun CkBaiip (Kevin Squire), T'appu-AHTOH TanBuk (Harry-Anton
Talvik), Kpucrobep Cumnkmac (Christopher Simpkins), Maptun
ButmaH-®yHk (Martin Witmann-Funk), >xum Bantep (Jim Balter),
[lutep ®octep (Peter Foster), Kpeiir Bopmonon (Craig Bordelon),
XariHi-ITutep I'ym (Heinz-Peter Gumm), [Tutep Yanuu (Peter Chapin),
KeBun Paiir (Kevin Wright), Anantan CpuHuBacan (Ananthan
Srinivasan), Omap Kmnauu (Omar Kilani), lon Credan (Donn Stephan),
I'tonTep Baddaep (Guenther Waffler).

Jlekc xXoTen OblI MOOJArOmAPUTH CIIEIMATNUCTOB, CPeIyt KOTOPBIX
Aapon Abpamc (Aaron Abrams), [Iskeiicon Amamc (Jason Adams), T'enpu
n Ovuau Kpytuep (Henry and Emily Crutcher), I>kou I'mbcon (Joey
Gibson), I'ynap Xunept (Gunnar Hillert), Matsio JInak (Matthew Link),
Tobu Peiintc (Toby Reyelts), Isxeiicon CHeiin (Jason Snape), I5koH U
Menunpa Ya3zepc (John and Melinda Weathers), u Bcex rpencraBuTenei
Atlanta Scala Enthusiasts 3a MHOXeCTBO TITOJIe3HBIX OOCYKIEeHMIA
KOHCTPYKIMM SI3bIKA, €ro MaTeMaTMYeCKMX OCHOB M CII0COOOB
TIpeACcTaB/IeHMsI I3bIKa Scala crienyancTaM-IpakTHUKaM.

Oco6y10 61arogapHOCTb XoueTcst BbipasuThb [137iBy Bpukuertu (Dave
Briccetti) m Ampuany Mypcy (Adriaan Moors) 3a pelieH3MpOBaHMe
TpeThbero mu3maHusi, a Takke MapkoHu JlanHa (Marconi Lanna) He
TOJIbKO 3a pelleH3MpOBaHMe, HO M 3a €ero mnpenjoskeHue HamucaTh
KHUTY, MTOCTYIMBIIIEE I0C/Ie 00CYKIEeHMS OOHOBIEHMI, TOSIBUBILINUXCS C
MOMEHTA BbIXO/Ia ITPeAbIAYIIEero M3gaHus.

Buwin xoren Obl MO6JArogapuTh HECKOJbKMX CIIEIMATNCTOB 3a
npefocTaBjaeHne MHGOpMALMM M COBETHI IO M3OAHMIO KHUTU. Ero
6maromapHocTb azpecyetrcst I'spu Kopuemny (Gary Cornell), T'pery
Hoenuy (Greg Doench), dunu Xanty (Andy Hunt), Maijiky JleoHapay
(Mike Leonard), Taiinepy Optmany (Tyler Ortman), buny ITonnoky (Bill
Pollock), Ieitpy Tomacy (Dave Thomas) n Agamy Paiity (Adam Wright).
Bunn taxke xorten 61 mobmaromaputh Juka Yomna (Dick Wall) 3a



COTPYyAHMYECTBO IIpu pas3paboTke kypca Escalate’s Stairway to Scala
course, KOTOpPbI OOJIbIIEII YacThI0O OCHOBBIBAJICSI HA MaTepualiax,
BOILIEAIIMX B 9Ty KHMTY. Halll MHOTOJIETHMIA OMIBIT IIPEeITogaBaHus Kypca
Stairway to Scala momor moBbBICUTb KaueCTBO KHUTU. VI HakoHell, bun
XoTen Obl BbIpa3uTh OmaromapHocts Hapauua I'prooxmas (Darlene
Gruendl) u CamanTe Byngd (Samantha Woolf) 3a momoIiib B 3aBepiiieHUM
TPEeTbEro U3gaHus.



BeBepeHue

KHura  sgBisgeTcss  COpPaBOYHBIM  PYKOBOACTBOM IO  SI3BIKY
nporpamMMmupoBaHusi Scala, co3maHHOMY JIOJAbMM, HENOCPeACTBEHHO
3aHMMalNMMCcs pa3padboTkoit Scala. Mbl IpeciemoBaIn 1e/ib HAyIUTh
BaC BCeMy HeOOXOOMMOMY MJis IIpeBpalleHMUs] B MPOIYKTUBHOTO
ImporpaMMucTa Ha s3bike Scala. Bce mnpumepbsl B U3OaHUU
CKOMITMJIMPOBAHbI C WUcIoJb3oBaHuMemM Scala Bepcum 2.11.7, 3a
UCKJIIOUEHMEM TeX, YTO UMEIOT IMTOMETKY 2.12, — OHM CKOMITUJIMPOBAHBI
C UCIoJib30BaHMeM Bepcun 2.12.0-M3.

IOna Koro npeaHasHa4vyeHa 3Ta KHUra

KHura B OCHOBHOM pacCcuMTaHa Ha pa3pabOTUMKOB, >KeJIaroIINX
HAy4YMUThCS MPOTPAMMMPOBATh MM Ke CO3[aThb OYepemaHON IMPOeKT Ha
Scala. Kpome Toro, usmaHue JO/KHO 3aMHTEPECOBATb TEX, KTO XO4eT
pacuIMpuUTh CBOV KPYro30p, M3y4MB HOBbIe KOHIUeNuuu. Eciu BbI, K
IpuMepy, IIporpaMMupyeTe Ha Java, TO B 3TOI KHUTe HaigeTe 1Jisl cebs
MHOEeCTBO IOHSITUI (PYHKIMOHAJIbHOI'O MPOrpaMMMPOBAHMS, @ TaKXKe
IIepefoOBbIX KOHULEMIMA u3 cdepbl O00bEeKTHO-OPUEHTMPOBAHHOIO
MIporpaMMIMpoOBaHMsi. Mbl yBepeHbl, YTO U3ydeHMe Scala 1 3a105KeHHbIX
B 3TOT SI3bIK MJeli MMIOMOXeT BaM MOBBICUTH CBO IMpodecCcoHaTbHbIN
YPOBEHb Kak IporpaMmmucTta. IIpenaronaraercs, 4TO Bbl yKe BjajieeTe
O0IMMM 3HAHMSIMM B 00JIaCTM IIPOrpaMMMpoOBaHMsI. XOTs SI3bIK Scala
BIIOJIHE  TOAXOAUT HA  pPOJb  IIE€PBOr0  M3y4yaeMOro  S3bIKa
IIPOrpaMMMPOBAHMSI, 3TO He Ta KHMUTa, KOTOPask MOXET MCI0JIb30BAThCS
o o0yuyeHMS] IpPOrpaMMMpPOBaHMIO. B TO Xe Bpems OT Bac He
TpebyeTcsi  ObITb  KaKMM-TO  OCOOEHHBIM  3HATOKOM  SI3bIKOB
IporpaMmupoBaHys. XoTsI OOJbIIMHCTBO JIIOJel MCIoab3yeT Scala Ha
aTdopme Java, 9Ta KHUra He IIpeariojaraeT, YTo Bbl XOPOIIO 3HAaeTe
Java. Ho Bce ke MbI O3KMgaeM, 4YTO MHOT'MM YMUTATEJISIM Java U3BeCTeH, 1
II09TOMY MHOIJA cpaBHMBaeM Scala c¢ Java, 4TOObI IIOMOYb TaKUM
YUTATEJSIM IIOHSTDh pa3HUILY.



Kak nosb30BaTbCa KHUIroMn

PekoMeHIyeTCSl YMTATh KHUTY B MOPSAKE CJIedOBaHMS IJ1aB, OT Havaja
o0 KOHIA. MbI OUeHb CTapajluch B KakKOOii IJ1aBe BBOAUTDH UMTATE/IS B
KYpPC TOJbKO OOHOM TeMbl ¥ OOBSICHSITb HOBbBIE JIMIIb B IOHSITUSIX U3
paHee pacCMOTpPeHHbIX TeM. I[lo3TomMy, ec/iM MepecKOUUTh BIIEpE],
yTOOBbI IIOCKOpPEee B 4eM-TO pa300paThCsi, MOXHO BCTPETUTb TEMbI, B
KOTOPBIX MCIIO/Ib3YIOTCS ellle He OCMBICJIEHHbIe BaMM IIOHSITUSI. Mbl
CUMTaEM, UTO MMpMOOpeTaTh 3HAHMS B 00JIACTU IIPOrpaMMMUPOBAHMST Ha
Scala nyuiiie mocTeneHHO, UMTasI IJIaBbl 110 MTOPSIIKY.

[Ipy BCTpedye HE3HAKOMOTO TOHSTUSI MOXKHO OOpaTUTbCI K
MpeabIayleMy matepuany. MHOrue umMTaTe/n Oerjao MpocMaTpUBAIOT
yacTM KHUTM, U 3TO BIIOJHE HOpMaJbHO. Ho 1ipu BCTpeue cC
HEe3HAaKOMbIMM TepMMHAMM MOKHO TIOHSITh, UTO IIPOCMOTpP ObII
CJIMIIIKOM TTOBEPXHOCTHBIM, ¥ BEPHYThCS K 60/iee paHHEeMY MaTepuanty.

KHura MoskeT IOCTYKUTh TakKKe B Ka4eCTBe CIIPaBOYHMKA I10 SI3bIKY.
KoHeuHo, cyiiecTByeT opuiiManabHas crelndukanms si3pika Scala, Ho B
Hell TPOCTAeKMBAETCS CTpeMJIeHMe K TOUYHOCTM B YIIepd ymoO6CTBY
yTeHMus. XOTSI B [AHHOV KHUTe M He OxBaueHbl abCOJIOTHO BCe
IOpOOHOCTHM SI3bIKa Scala, ero 0cO6eHHOCTM M3JI0KEHbI B HEli BITOJIHE
00CTOSITENIbHO, U II0 Mepe OCBOeHMs IMporpaMMupoBaHust Ha Scala oHa
MOSKET CTaTh JOCTYITHBIM CIIPABOYHMKOM IO SI3BIKY.

Kak usyuyatb Scala

Becbma o61IMpHBIE TTIO3HAHMS O SI3bIKe Scala MOKHO IMOJIYUMUTD, IIPOCTO
MIPOYMTAaB KHUTY OT Havajia OO0 KoHia. Ho moxkHo ocBouTbh Scala
ObIcTpee UM OCHOBaTejibHee, €eCJM  BBINIOJHUTh  HEKOTOphIe
IOTIOJIHUTEIbHbIE JeJiCTBUSI.

[Ipexxme Bcero nmpezmjiaraeM  BOCIIOJIB30BATbCSI  MHOXECTBOM
IIPUMEpPOB IIpPOrpamMM, BK/IOUYEHHBIX B 3Ty KHUTY. B Tmipoiecce ux
HamucaHus MPUIOETCS BOAYMbIBATLCS B KaXKAYI0 CTPOKY Koaa. ITonbITKM
pasHoOOpasuTh KON IIO3BOJISIT BaM CUJIbHee 3aMHTepPecoBaThCs
M3y4aeMoit TeMOit 1 yOenuThCsS B TOM, UTO BbI J€ICTBUTEbHO OHSIIN,



KaK 3TOT KoJ, paboTaer.

He cTouT 06XOAUTbH CTOPOHON M OHJalH-QopyMbl. OOIIeHME Tam
IIO3BOJIMT BaM ¥ MHOTMM JIPYIMM IIpUBEp>KeHIIaM sI3bIKa Scala momoub
Opyr Opyry B ero ocBoeHuy. CyIlecTByeT MHOKECTBO PacCChIIOK,
OUCKYCCMOHHBIX (OPYMOB, YaTOB, BUKU-MCTOUHUKOB U HECKOJIbKO
TOCBSIIEeHHBbIX Scala MHGOPMAaLMOHHBIX KAHAIOB C COOTBETCTBYIOIIVMMU
nyosukanysMu. He 1moskaneiiTe BpeMeHM Ha MOAOOP MCTOYHMKOB
nHpoOpManMy, KOTOpble B HamMOOJBIIEl CTEeIleHM OTBEYaloT BallM
3armpocaM. Bbl  cTaHeTe  MeHbIle  yBSI3aTh B pelleHUM
MaJIO3HAUYMTEJIbHBIX ITIp0o0jieM, BBICBOOOAMB TeM CaMbIM OOJIbIIe
BpeMeHM i1 pacCMOTpeHMsI 60Jiee cepbe3HbBIX U ITYOOKMX BOIIPOCOB.

I HakoHeIl, MOJYYMB IIpU UTEHUM KHUTU OOCTATOUHBII 0OBEM
3HAHMUI, IIPUCTYIIAiiTe K paspaboTKe COOCTBEHHOIO IIPOTPaMMHOIO
npoekta. IlopaboraiiTe ¢ HyJAsI HaA CO3JaHMEM KaKO-HUOYIb
HEOOJIBIIION IIPOrpaMMbl WIM HAIMUIIUTe [OIOJHeHue K Oosee
00beMHOMY IpWIOKeHNI0. OTHMM YTeHMEeM ObICTPBIX Pe3yIbTaTOB Bbl
He ToObeTech.

YcnoBHble 0603HaYeHUsa

[Ipy mepBOM YIIOMMHAHUM KaKOI'O-aMOO NOHAMuUsl WU MePMUHA €ro
Ha3BaHMe HAeTCs KypcMBOM. [IJIsI HeOOJbIIMX BCTPOEHHBIX B TEKCT
MIPMMEpPOB KOAa, TakuxX Kak X + 1, MCHOJb3yeTCs MOHOIIMPUHHBINA
nipudT. Bonbiive mpuMepsbl KoAa IpecTaBieHbl B BUAE OTIeIbHbIX
6JIOKOB, KOTOPbIE TaKKe BbIIeI€Hbl MOHOIIMPYHHBIM IIPUQPTOM:

def hello() = {
println("Hello, world!")

3

Korpma ommcheiBaeTcsl paboTa ¢ MHTEPAKTUBHOM 000JIOUKOI, OTBETHI
000JI0UKM BBIAESIOTCS HipudTOM Ha cepom doHe:

scala> 3 + 4



resd: Int = 7

Kom, KOTOpbIii JO/KeH ObITh 3aMeHEH MOAXOMSIIIUM I10 KOHTEKCTY
3HaUeHMeM, BbIZe/ISIeTCSI KYpCUBOM.

Bbibop match { BapuaHTbl 3}

[ToMMMO MOpMMEpPOB BbI TAKXKe BCTPETUTE ITOACKA3KM, COBETHI U
CIIpaBOYHYI0 MH(bOpMalLuio, ohbopMIeHHbIe CIeAYIIM 00pa3oM.

npuMeyvaHue

CoBeTbl, NOACKA3KKU, pasbsCHEHUs odhopMAsaTCa BOT Tak. MogobHble
6/710KM MOMOryT BaM Nydlle NOHMMaTb KOHUEMNUMWU. VMIHOrOa B HUX Mbl
Takke OyneM npusbiBaTb Bac 0OpaTUTb BHUMAHWE Ha ONpeneneHHble
CUTYauUMK, KOTOPbIX cneayeT u3beraTb.

,Z[OI'IO]'IHGHI/IH, KOTOpbI€ BbBIXOOAT 3a PaMKM KPATKOIO COBe€Ta WJIN
Bpe3KH, 6Y,I[YT BbITJISAIOETh HEMHOTI'O MHA4Ye.

CnpaBo4Hasa uHpopmaums

Mbl Mcnonb3yeM Takoe opopmyieHUe, YTOObl 0OBSCHUTbL KOHLENUUK,
BbIXOASLWME 3@ pPaMKM MpPOCTOM BpPE3KW. 34ecCb Bbl BCTpETUTE
nogpobHOCTU, KOTOpble He HYXHbl A8 MOHMMaHMS MaTepuana
KHWUIM, — OHM NINLb AOMONHSOT ONPEAeIEHHYIO0 TEMY.

0630p copepxumoro

e TInmaBa 1 «Macmrabupyemblii SI3bIK» IIPeACTaBIsSIeT 0030p
KOHCTPYKIIMM s3bIKa Scala, a Takke CBsI3aHHbIe C HUM JIOTUYECKME
000CHOBAHMS U MICTOPUUECKIE COOBITMSI.



e I'maBa 2 «IlepBbie maru B Scala» moxkaspiBaeT, Kak B SI3bIKe PElIAIOTCS
OCHOBHbIe  3aJauyM NOpPOrpaMMMUpPOBAHMUSI, He  BOABasICh B
TTOAPOOHOCTHM, Kacalolyecss OCOOeHHOCTel paboThl MeXaHM3MOB
sa3bIka. llenp 5TOJ TIaBbl — HAYaJ0 HPAKTUUIECKON paboThl IO
Habopy 1 3amycky koza Scala.

e I'maBa 3 «Ilocnemywomue maru B Scala» memoHcTpupyet OoJee
CI0KHbIE (PYHKIMOHa/JIbHbIe BO3MOXHOCTM s3bika Scala. M3yuus
MaTepuasi, Bbl CMOKeTe IMPUCTYIUTb K MCIOJb30BaHMIO Scala mjis
HaIlMCaHM ClieHapueB, pellalluX MPOCThie 3a1a4l.

e I'maBa 4 «Kmacchl M 0OBEKTBI» — 3TO HAYaJ0 YIJyOJE€HHOIO
paccMoTpeHMs sI3bIKa Scala ¢ ommcaHueM ero OCHOBHBIX OOBEKTHO-
OPMEHTMPOBAHHBIX CTPOUTEIbHBIX OJIOKOB U YKa3aHUSIMMU IIO
BBITIOJTHEHNIO KOMITWJISILIAM M 3aITyCKY ITPpMUJIOskeHui Scala.

e ['maBa 5 «OCHOBHBIE TUIIBI ¥ OIlepaLM» OXBAThIBA€T OCHOBHbBIE TUIIbI
Scala, ux suTepasbl, oOIlepauyuu, KOTOPbIE MOTYT Hal HUMM
IIPOBOIUTHCSI, BOIIPOCHI PpabOTBHI YPOBHEN IPUOPUTETHOCTU U
aCCOIMAaTMBHOCTY M JaeT TIIpeAcTaBieHue o0 oboramamommx
000JI0YKaX.

e I'maBa 6 «®yHKIMOHA/IbHbIE 00BEKTHI» YIVIyOJIsIeT MpeacTaBaeHe 00
00BbEeKTHO-OPMEHTUPOBAHHBIX CBoiicTBax Scala, ucmoab3yss B
KauecTBe mnpumMepa (QyHKIUMOHA/TbHbIE (TO €CTb HeM3MeHsIeMbIe)
palOHaJIbHbIE YMCIIA.

 ['1aBa 7 «BCTpoeHHbIE CTPYKTYPbI YIIpaBIeHUsI» TTOKA3bIBAET CIIOCOOBI
MICTIOIb30BAaHMSI BCTPOEHHBIX CTPYKTyp yIripaBieHus Scala if,
while, for, try mmatch.

e I'maBa 8 «®DyHKUMM U 3aMbIKaHMS» YIJIyOJIEHHO pacCMaTpUBaeT
GYHKIMM KaK OCHOBHbIE CTPOMUTE/bHble OJI0KM (YHKIMOHATbHBIX
SI3BIKOB.

o« ImaBa 9 «VYmpaBniswiiye abCTpakUUuU» AeMOHCTPUPYET IIyTU



COBEPIIEHCTBOBAHMS OCHOBHBIX VIIPABISIONINX CTPYKTYp Scala
IyTeM  OIpele/ieHMus]  BalllMX  COOCTBEHHBIX  YIIPABJISIONIUX
abcTpaxkuit.

I'naa 10 «Kommosuuusi ¥ HacjegoBaHMeE» pacCMaTpuBaeT
uMelonrylocs B Scala [TOMOTHUTENBHYIO TOOIEPKKY OOBEKTHO-
OPMEHTMPOBAHHOTO IMPOrpaMMUPOBaAHMSI. 3aTparMBaeMble TeMbl He
HOCSIT Takoro ke ¢yHIaMeHTAJbHOIO XapakTepa, KaK Te, UTO
M3JIaTa/IMCh B IaBe 4, HO C pacCMaTPUBAEeMbIMM B HUX BOIIPOCAMU
YacTO MPUXOIUTCS CTATKMBATHCS HA ITPAKTUKe.

I'naBa 11 «Mepapxus B Scala» 00bsICHSIET MepapXuio HacJeqOBaHMUS B
si3bike Scala ¥ paccMaTpuBaeT yHMBepcajbHble METOMAbl M HU3IINME
TUIIBI.

I'maBa 12 «TpeiiTbl» OXBaTbIBAET CyIIeCTBYIOUINI B Scala MexaHM3M
co3maHMs IIOAMeIIrBaeMbIX Kommno3uumii. Ilokaszana pabora
TPEMTOB, ONMCBHIBAIOTCS NpuUMepbl UX Haubosiee  YacTOro
JICTIIOJIb30BAHMSI ¥ OOBSICHSIETCSI, KaK C IIOMOIIbIO TPETOB
COBEPIIEHCTBYETCS TPAAUIIMOHHOE MHOXECTBEHHOE Hac/ieJOBaHMe.

I'naBa 13 «IlakeTbl M UMIIOPTUPYEMBIN KOI» pacCMaTpUBAET BOIIPOCHI
IIPOrpaMMMPOBAHMS B 11€JI0OM, BK/IIOUasi BBICOKOYPOBHEBbIE ITaKeTHI,
MHCTPYKLIMM MMIIOPTUPOBAHMUSI M MOAM(PUKATOPHI yIIPaBIeHUS
IOCTYIIOM, ITI0JI0OHBIe protected u private.

'naBa 14 «YTBepKOaeHUSI U TECTbl» IOKA3bIBAET CYILECTBYIOIIMUI B
Scala MexaHM3M VyTBepKIeHMII U IIpedoCTaBjseT 0030p psaa
MHCTPYMEHTAJIbHBIX CPEACTB, MOCTYIHbBIX IIJISI HAIMCAHMUS TECTOB B
Scala. OcHoBHOe BHMMaHMe yaesieHO cpeacTBy ScalaTest.

I'maBa 15 «Case-K/jacchl M IIOMCK IO ITAGJIOHY» BBOIUT IBOJHBIE
KOHCTPYKLIVM, TOAJePKUBAIOIIMe Ballli JeCTBUS IPU HAIMCAHUU
OOBIYHBIX, HEMHKAICYJIMPOBAHHBIX CTPYKTYP JaHHBIX. Case-KIacChl
M TOMCK IO IIa6JIOHy IMPUHECYT OCOOYIO I10JIb3y B XOjze paboThl C



APE€BOBUMIAHbIMU PEKYPCUBHbBIMU TaHHbBIMNA.

e I'maBa 16 «Pabora co crmcKaMu» IOJPOOHO pacCMaTPUBAET CIVCKH,
KOTOpbIe MOXXHO OTHECTM, HaBepHOe, K CaMbIM BOCTpPeOOBaHHBIM
CTPYKTypaM JaHHbBIX B IIporpaMMax Ha Scala.

e I'maBa 17 «PaboTa ¢ ApyrMMy KOJJIEKLMUSIMM» TTOKA3bIBAET CIIOCOOBI
MCIIONIb30BaHMSI OCHOBHBIX KOJIIeKIMii Scala, Takmx KaK CIUCKH,
MaCCUBbI, KOPTEKM, HAOOPbI 1 OTOOpaKeHMSI.

e I'maBa 18 «/3MeHsIeMble OOBEKTBI» OOBSCHSET CYyTh M3MEHSIEMBbIX
00beKTOB 1M obecrieurBaeMoro Scala cuHTakcuca Ojis1 BbIpaskeHUS
9TUX O0O0BeKTOB. [J1aBa 3aBepuIaeTcsl IIPAKTUUYECKMM IIPUMEPOM
MOJIeIMPOBAHMSI OUCKPETHOIO COOBITMSI, B KOTOPOM IIOKa3aH psI
M3MEHSIEMbBIX OOBEKTOB B IEMICTBUM.

e ['maBa 19 «Ilapamerpmsanusi TUIIOB» HAa KOHKPETHBIX MpUMepax
00BSICHSIET HEKOTOpPbIE 13 TEXHOJIOTUIECKUX IIPUEMOB IJISI COKPBITHS
MHpopmMaluy, IMpeacTaBIeHHbIX B IVIaBe 13, Halpumep co3aaHMe
Kjacca s  (QYHKUMOHAJbHBIX 3ampoCcoB. MarTepuaibl TJaBbl
TIOJIBOMSIT K OMMCAHMIO BAPMAHTHOCTY ITapaMeTpPOB TUIIA U CIIOCOO0B
X B3aMMOMECTBYS C COKPBITEM MHPOpMaIIUNA.

e I'maBa 20 «AGCTpaKTHbIE 3JIEMEHTBI» OMMCHIBAET BCE PA3HOBUIHOCTU
noanepkMBaeMbIX Scala abGCTpaKTHBIX 3JIEMEHTOB — HE TOJIbKO
METO/IOB, HO TaKkXke I10Jiefi ¥ TUIIOB, KOTOPbIE MOIYT OOBSIBJISITHCS
a0CTPaKTHBIMM.

e TnmaBa 21 «IlompasymeBaemble IIpeOOpasOBaHMSI M IlapaMeTphbI»
paccMaTpuBaeT ABe KOHCTPYKIIMM, CIIOCOOHbIE ITOMOYb M30aBUTh
VICXOIHBINM KOJI, OT U3JIUIIHEN AeTaan3alyn, 03BoJIsSIs IPeIoCTaBUTh
ee caMOMY KOMITUJISITOPY.

o I'maBa 22 «Peanm3anysi CIIMCKOB» ONMCbIBAET peaM3aluio Kjacca
List. B Helt paccmaTpuBaeTcsi paboTa cmMckoB B Scala, B KoTopoit
Ba)KHO pasbuparbcs. Kpome Toro, peanmsalinst CIMCKOB ITOKa3bIBAET,



KaK MCII0JIb3YeTCs PSIIl XapaKTepPHBIX 0COOEHHOCTeN s13bIKa Scala.

I'maBa 23 «BosBpallleHue K BbIpaxkeHusIM for» mokasbiBaeT, Kak
BeIpakeHMs1 for mpeBpaiarTcad B BbI30BBI MeTOAOB map, flatMap,
filter u foreach.

[maBa 24 «VYriybseHHOe M3ydyeHMe KOJIIeKLMit» IIpejjaraer
yIJIyOJIEeHHBI 0030p OMO/IMOTEKY KOJIIEKIIUIA.

['maBa 25 «ApxutekTypa KoJuieKuuii Scala» meMoHCTpupyeT, Kak
ycTpoeHa OMOaMOTeKa KOJUIEKIMI M KaK MOKHO pea30BbIBAThb
COOCTBEeHHbIE KOJUIEKIIVMN.

I'naBa 26 «9KCTPaKTOPBI» IIOKA3bIBAET, KAK MOXKHO ITPUMEHSTh ITOUCK
10 11a6JIOHAM B OTHOIIEHMM He TOJIbKO Case-KIacCoB, HO U JIIOOBIX
IIPOMU3BOJIbHBIX KJIACCOB.

I'maBa 27 <«AHHOTaUMM» IIOKAa3bIBaeT, KaK MOKHO paboTaTh C
pacliMpeHUsIMM SI3bIKa IIOCPEeACTBOM aHHOTaLMil. B riaBe maetcs
OMlMCaHMe HeCKOJbKUX CTAaHAAPTHBLIX aHHOTALMI M II0Ka3aHO, KakK
CO3aTh COOCTBEHHbIE aHHOTALIMMN.

I'maBa 28 «Pabora ¢ XML» 00BsIcHSIET MOpPSIAOK 00paboTku B Scala
maHHbIX B (popmaTre XML. ITokazaHbl uanombl mjis1 co3gaHus XML,
TIPOBeIeHNSI CMHTAKCMUEeCKOro aHaau3a JaHHbIX B 3TOM opmarte U
00pabOTKM TaKMX JAHHBIX IOC/Ie aHa/IM3a.

I'naBa 29 «MopayibHOe IIpOrpaMMMUpPOBaHME C MCIIOJb30BaHMEM
00BEKTOB» COAEPKUT OIMMCaHMe CIIOCOO0B MCITOIb30BaHMS 00BEKTOB
Scala B kauecTBe MOAY/IbHO CUCTEMBI.

I'maBa 30 «PaBeHCTBO OOBEKTOB» BBICBEUMBAET Psij, IPOOJEeMHbIX
BOIIPOCOB, TPEOYIOIIMX PacCMOTPEHMS] MpM HaIMCaHUM MeToxa
equals. TakKke ONMMCBHLIBAIOTCI Yy3KMe MeCTa, KOTOpbIe Ccjenyer
00XOIUTDH CTOPOHOIA.



 I'maBa 31 «CoueTanue KomoB Scala 1 Java» paccMmaTpuBaeT ITPoOJIEMBbI,
BO3HMKAKOIIME MPU COYETAaHUM COBMECTHO MCIIO/Ib3yeMbIX KOJIOB Ha
Scala u Java B 0IHOM UM TOM >Xe MpOeKTe, U IIpejJjaraeT CII0COObI,
MMO3BOJISIONIVi€ HAXOAUTD UX PEeLIeHMS.

e ['taBa 32 «®bOUYepChbl ¥ MHOTOIIOTOYHbIE BBIUMCIEHUS» TTOKA3bIBAET
CII0co6bI paboThI € KiaccoM Scala mox HasBauuem Future. XoTs g
nmporpaMm Ha Scala MOryT MCIIOIb30BaTbCSl  ITPUMUTUBBI
MHOTOIIOTOUHBIX BBIUMCJIEHUII M OMOIMOTEKM, IIpPUMEHsSeMble Ha
Java-miatdopme, ¢biouepchl IIOMOIYT M30€KaTbh BO3HMKHOBEHMSI
YCJIOBMIA B3aMMHBIX OJIOKMPOBOK M COCTSI3ATE/JIbHBIX YCIOBUIA,
SIBJISTIOIINXCST  IPOK/ISITUEM  TPaAAUMIIMOHHBIX  IIOAXOIOB K
MHOTOIIOTOYHBIM BBIUMCIEHMSIM B BIJ€ IIOTOKOB M OJIOKMPOBOK.

e ['maBa 33 «CuMHTaKCMYECKUI1 aHAIN3 C TIpPMMeHeHeM KOMOMHATOPOBY
MOKa3bIBaeT CII0COOBI CO3JaHMSI TAapCepoB C MCIOJb30BaHMEM
mmelonieics B Scala 61b1MOTEeKM Tapcep-KOMOMHATOPOB.

e I'maBa 34 «IIporpammupoBanme GUI» mpepjaraeT KpaTKuii 0630p
oubnmoreku Scala, vympomaltomeii GUI-mporpammupoBaHue C
IIpMMeHeHreM cpeabl Swing.

e I'maBa 35 «3nmexTpoHHas Tabsmna SCells» cBSI3bIBaeT BCe BMECTE,
TOKa3bIBasl MOJMHO(PYHKIMOHAJIbHOE IIPUIOXKEHME 3JIEKTPOHHOI
TaOJIMIIbI, HAIIMCAaHHOEe Ha sI3bIKe Scala.

Pecypchol

Camble IOcC/ieoHMe BBIMYCKM Scala, CChIIKM Ha JOKyYMEHTALMIO U
pecypchl COOOIIeCTBA MOXHO HaiTHM Ha caite Scala mo apgpecy:
http://www.scala-lang.org.

UcxopHbiM Kopa,


http://www.scala-lang.org

VcxonHbI KO, pacCMaTPUBaeMblil B TAHHOM KHUTE, BBIITYLIEHHBIN M10]]
OTKpBITONM JuileH3ueli B Bume ZIP-¢aiina, MOKXHO HalTM Ha caiiTe
KHUTHK: http://booksites.artima.com/programming_in_scala_3ed.



1. Macwtabupyembin 93bIK

HasBanue Scala pacimm@poBbIBaeTCSI KaK «MaCIITaOMPyeMblii SI3bIK».
SI3bIK  TIOYUYMJ TaKoe Ha3BaHMe, TIIOCKOJbKY pacCuMTaH Ha
HapalllBaHMe HarpysoK II0 Mepe YBeJMYEHMs I10Jb30BaTeIbCKIUX
norpebHocTeii. S3bIK Scala MOKHO WMCIIOIb30BaThb MJISI  pelleHUsI
IIMPOKOIO Kpyra 3agady IIpOrpaMMMPOBAHMSI: OT  HaIlMCaHUS

HEeOOIBIINX CIIeHapMeB 40 CO3AaHMs O00JIbIINX cucreml.

OcBoutb Scala HeTpygHo. OH 3amycKaeTcCs Ha CTaHOApPTHOI Java-
miargopMe ¥ IIOJHOLIEHHO B3aMMOMEICTBYeT CO BCeMM Java-
61OMoTeKaMM. ITOT SI3BIK XOPOIIO TOAXOOMT [AJs HaIMCaHUS
ClleHapueB, OObeOUHSIONIMX Java-KOMIIOHEHThl. Ho emie jyuiie ero
3 HEeKTUBHOCTb MOXKET PAaCKPBIThCS MPY CO3MAHMUM OOJBIINX CUCTEM U
cpen MHOTOKPATHO MCITOIb3yeMbIX KOMIIOHEHTOB.

C TexHMYECKOJ TOUKM 3peHMst Scala sBiseTcsi cMechl0 0OBEKTHO-

OpPMEHTUPOBAHHOM "u (OYHKIIMOHAIbHOM KOHLIeMIMI
IIPOrPpaMMMPOBAHMSI B CTATUUYECKM TUNU3UPOBAHHOM s3bike. CIliaB
00BEKTHO-OPMEHTUPOBAHHOIO n (OYHKIIMOHATbHOTO

IIPOrpaMMMPOBAHMS MPOSIBJSIETCSI BO MHOTMX acmekrax Scala — OH,
BEPOSITHO, MOKET CUMUTAThCs Oojiee BCeOOBEMIIIONINM, YeM Ipyrue
Tony/sipHble S3bikM. Korma menao JoXoguT 0 MacIITabMpyeMOCTH, IBa
CTWISI TIPOrPaMMMPOBAHMS IIPMOOPETAIOT B3aMMOIOIIONIHSIIONIYIO CHUITY.
Mcnonb3yemble B Scala KOHCTPYKILUMA (OYHKIIMOHATbHOTO
IIPOrpaMMMPOBAHMS YIPOIIAIOT YCKOPEHHOEe CO3JaHMe MHTEPECHBIX
KOMIIOHEHTOB M3 MPOCTHIX yacTeil. Ero 00beKTHO-OpUMEeHTUPOBAHHbIE
KOHCTPYKIIMM OO0JIer4arT CTPYKTYPUPOBAHME OOJBIIMX CUCTEM U UX
agarnTalyMio K HOBbIM TpeboBaHusiMm. CodyeTaHme IBYX CTwuaei B Scala
TIO3BOJISIET CO3[aBaTh HOBBbIE BUJbI IIAOJIOHOB IIPOrPaMMUPOBAHUS U
abCcTpakiuii KOMIIOHEHTOB. OHO Takke CIIOCOOCTBYeT BbIpabOTKe
TIOHSITHBIX U JIAKOHUMYHBIX CTWIEN IIporpamMmmupoBaHusi. M 6maromapst
TaKOl MOIATAMBOCTM $I3bIKa MporpaMmupoBaHue Ha Scala moxer
IIPUHECTY MAacCy YIOBOJIbCTBMUSI.

oTa BCTYIIMTEJ/IbHAA I'/laBa OTBeYaeT Ha BOIIPOC: «A rnmouyeMy MMeHHO



Scala?». B Helt maercs ob6mmit 00630p KOHCTpyKHMM Scala u ee
obocHoBaHMs. [IpounTaB I/1aBy, Bbl OJYUNUTe 6a30BOe IIpeCTaB/IeHME
0 TOM, U4TO Takoe Scala 1 ¢ Kakoro poja 3ajgadamMu 3TOT SI3bIK [TIOMOKET
BaM CIIPaBUTHCSA. XOTSI caMa KHUTa IpeJCTaBIsieT c000ii PYKOBOJICTBO
1Mo s3bIKy Scala, maHHYI0 TJaBy HeJb3s CUYUTAThb YacTbI0 3TOrO
PYKOBOJCTBA. U ecyi BaM He TePIIUTCSI IPUCTYIIUTD K HAIMMCAHMIO KOAa
Ha s3bIke Scala, MoskeTe cpa3y nmepeiT K M3yUyeHMIO IJIaBbl 2.

1.1. A3bIK, HapawmBaeMblit NOA, BawK NOTPeOGHOCTH

[IporpaMMbl  pa3aMUHBIX pasMepoB  TPeOYIOT, Kak IpaBUIo,
MCIIOJIb30BAHUS PasJIMUHBIX IIPOTPAMMHbIX KOHCTPYKIIMIA.
PaccMoTpuM, K MOpUMEpPY, CIEeOYIOIIYI0 HeOOJbIIYI0 IIpOorpamMmy Ha
Scala:

var capital = Map("US" -> "Washington", "France" -
> "Paris")

capital += ("Japan" -> "Tokyo")
println(capital("France"))

JTra mporpamMma yCTaHaB/JIMBAaeT OTOOpakeHMe CTpaH Ha UX
CTONMUIIBI, MOIUPUIUPYET ero, m00aB/SIS HOBYI0 KOHCTPYKIIMIO
("Japan" -> "Tokyo"), 1 BLIBOOUT Ha3BaHMe CTOJUILIbI, CBI3aHHOE CO

CTpaHOI France?. B stom IpyMepe MUCIIONb3yeTCs] HaCTOIbKO

BbICOKOYPOBHEBAsl CuUCTeMa 3alucy, 4YTO OHa He 3arpoMOoXKAeHa
HEHY)KHbIMM 3amlsThIMM UM CUTHATypamMu THUNOOB. W [eiicTBUTENbHO,
BO3HMKAeT OUIyIleH/e WCII0Jb30BaHMSI COBPEMEHHOr0 CIieHapHOIo
s3pika Bpoge Perl, Python wam Ruby. OpnHoit u3 o00mmx wux
XapaKTepPUCTUK, TIPUMEHMMBbIX K [TAHHOMY MpuUMepy, SBJSIETCS
MoaJep>kka BCeMM MMM B CUHTAKCuUCe $SI3bIKa KOHCTPYKIIUU
aCcCOIMAaTUBHOIO OTOOPasKeHMSI.

AccolaTuBHble  OTOOpa)keHMSI OUYe€Hb II0JIe3HbI, IIOCKOJIbKY
TIOMOTAIOT MOAEPsKMBATh Pa300PUMBOCTb M KPATKOCTh mporpaMM. Ho
IIOpOii MOXHO He COINIaCUThCSI C ux Quiaocodpuein «OgHOro



TIOOXOOSIIEero abCoMIOTHO BCEM pasMepa», TaK KaK BaM B CBOEi
IporpaMme HeoOXOAMMO 0oJjiee TOHKO VIIPaBJSITh CBOMCTBAMU
oTobpaskeHuit. Scala, eciu TpebyeTtcs, obeclieuMBaeT BaM TOUHOE
yIpaBjeHue, TOCKOJbKY OTOOpakeHMS B HEeM He  SBJISIOTCS
CMHTAaKCHCOM SI3bIKa. DTO OMOIMOTEeUHbIe a0CTPaKIMM, KOTOPbIe MOKHO
PaCIHIMPSTh U IIPUCIIOCAOIMBATD IO, CBOU HYKIIBI.

B T1mokasaHHO! paHee TIIporpaMme Bbl IIOJYYUTE UCXOOHYIO
peanm3aiuio oToopaskeHust Map, HO ee MOXXHO OyzeT 6e3 0co60ro Tpyna
u3MeHuThb. K npumepy, JONyCTUMO yKa3aTh KOHKPETHYIO peaan3anuio,
TakKylo Kak HashMap win TreeMap, win BbI3BaTb MeTOH, par OJjsd
rojyueHus orobpakenust ParMap, onepanyy B KOTOPOM BbIIIOTHSIIOTCS
B Mapa/iIeJIbHOM pexkume. MOsKHO yKa3aTh [IJIsI OTOOpaskeHMsI 3HaueHue
10 YMOJTYaHMIO WIM IIepeorpenenuTb J000i HOpyroit MeTof
CO3JAHHOTO BaMu OToOpakeHMs. Bo Bcex cjiyuastx Ijisi OTOOpaskeHmit
pa3pelieHo UCIO0JJIb30BaTh TAKOW Ke MPOCTOM CUMHTAKCUC IOCTyIa, Kak
U B IIpUBEIEHHOM IIpUMepe.

B HeMm moka3saHo, uTo Scala MoskeT obecIieunMTh BaM KakK yagoOCTBO,
Tak U TI'MO6KocTb. B Scala umeeTcsi Habop ymOOHBIX KOHCTPYKIIMIA,
MOMOTAIONIMX  OBICTPO  3alyCTUTh MPOEKT U IO3BOJSIIOIIUX
MporpaMMMpPOBaTh B MPUSITHOM JaKOHMYHOM CTujie. B To ke BpeMmst
eCTb rapaHTUM, YTO Bbl He CMOXeTe «IepepacTu» sI3bIK. Bbl Bceraa
CMOKeTe IMepeKpOUTh MPOrpamMMy IOA, CBOM TpebOoBaHMS, MOCKOIbKY
BCe B Heil OCHOBAaHO Ha OMOJMOTEUHBIX MOIY/ISIX, KOTOPble MOXKHO
BbIOpATh U MPUCIIOCOOUTD IO CBOM HYKIIbI.

BbiBepeHue HOBbIX TUNOB

Jpuk Paiimonn (Eric Raymond) BBeql B KauecTBe IBYX MeTadop
paspaboTKM MPOrpaMMHbBIX MPOOYKTOB cobop u 6asap3. ITox cobopom
TIOHMMAeTCs TOUTU MAeasbHas pas3paboTKa, MJisI CO3TaHMUsI KOTOPOi
TpebyeTcsi MHOTO BpemeHU. Ilocie cOOpKM OHA [OJTO OCTaeTCs
HeM3MeHHOJ. B oTinune ot 3T0Oro, 6asap paspadboTuMKy IMOACTPANBAIOT
M JOMOJHSIIOT KaKObIMi JeHb. B pabore PaiiMoHma 6asap SIBISeTCS
MeTadopoii, onuchIBaloIIel pa3paboTKy MPOrpaMMHOr0 obecIieueHus C



OoTKpbITBIM KomoM. Iaii Ctun (Guy Steele) oTmeTusn B Ookjaage o
Hapall¥MBaHMM SI3bIKa, YTO aHAJIOTUMYHOE pasjnMuMe MOKeT OBbITh
IIpUMMEHEeHO K pa3paboTke si3bIKa IporpaMmupoBanms4. Scala 6osbiie
IIOXOXK Ha 6asap, yeM Ha cobop, B TOM CMbIC/Ie, YTO pa3paboTaH C
pacueToM Ha TO, UTO €ro CMOTYT PaCIIMPSITh M aJallTUPOBaTh Te, KTO Ha
HeM IIporpamMMmupyeTr. BmecTo mpemocTaBieHUSI BCe€X KOHCTPYKIINIA,
KOTOpPBbIE TOJIbKO MOT'YT IPUTOAUTHCSI B OHOM BCEOOBEMIIIONIEM SI3BIKE,
Scala BkjambpIBaeT MHCTPYMEHTHI OJISI CO3MAHMS TaKMX KOHCTPYKLMIA B
Ballli PYKMN.

PaccmoTpumM mpumep. MHOrue MPUIOKEHUSI HYKIAIOTCSI B
11eJIOUMC/IEHHOM TUIIE, KOTOPBIA NP BBIIOJHEHUM apuUPpMeTUIecKux
orepanyuii  MOKET CTAaHOBUTbCSI IIPOM3BOJIBHO OObIIMM  0e3
TepernoJHeHNsT MM LIUMKINUYEeCKOro rmepexona B Hauajno. B Scala Takoit
TUII 3amaeTcsl B Ouoimoreke kjacca scala.BigInt. OmpepeneHue
MICIIOJIb3YIONIETr0 3TOT TUII METOAA, KOTOPBI BhIUMC/SIET (aKTOpMasl
IepeJaHHOr0 eMy IIeJIOUMCIEHHOIO 3HaueHUs, MMeeT CJIedYIOIIuii
BUIS:

def factorial(x: BigInt): BigInt =
if (x == 0) 1 else x * factorial(x - 1)

Terepn, Bbi3BaB factorial (30), Bbl IOJyunTe:
265252859812191058636308480000000

BigInt moOXOX Ha BCTPOEHHBIN TUII, TOCKOJbKY CO 3HAYEHUSIMMU
9TOrO0 TUIA MOKHO MCIIOJb30BaTh LIEJIOUMCIEHHbIE JINTEpalbl U
omepaTopsl Bpoze ¥ u —. Tem He MeHee 3TO IIPOCTO KJIacc, OIpeieieHne
KOTOPOTO 3aJaH0 B CTaHAAPTHOM OmbnamoTeke Scala6. Ecim 6b1 Kimacca
He ObIT0, JIF0OO0J MporpaMMMCT Ha Scala Mor 6B 3aITpOCTO HAIIMCATDh €0
peanu3anyio, HalIpuMep ITyTeM CO3JaHMsI 000JIOUKM IJISI MMEIOLIerocst
B s3bIke Java Kimacca classjava.math.BigInteger (dgakTuuecku
MMEHHO TakK U peann3oBaH kjaacc BigInt B Scala).

KoHeuHO ke, K/jacC Java MOXHO WMCIIOJIb30BaTh Hamnpsamyw. Ho
pesyabTaT OyIeT He CTOJb MPUSITHBIM: XOTb Java U IIO3BOJISIET BaM



CcO3JaBaTh HOBBIE TMIIBI, OHM He IIPOM3BOIST BIIEUAT/IEHMS
TIOTYYAIOIINX €CTeCTBEHHYIO MOAIEePKKY SI3bIKa:

import java.math.BigInteger

def factorial(x: BigInteger): BigInteger =
if (x == BigInteger.ZERO)
BigInteger.ONE
else
x.multiply(factorial(x.subtract(BigInteger.

BigInt gBisieTcs mnpencTraBUTEEeM MHOTUX JOPYIUX UYMCIOBBIX
TUIIOB — OOJIBIINX HECSITUYHBIX, KOMIJIEKCHBIX UMCeJl, palllMOHAIbHBIX
yycesl, OOBEPUTENbHLIX WMHTEPBAJIOB, MOJMHOMOB, M S5TOT CIOUCOK
MOYKHO TIPOIOJIKUTh. B HEKOTOPBIX SI3bIKAX IPOrpaMMMPOBAHMS YaCTh
3TUX TUIIOB peajn3yeTcsl eCTeCTBeHHbIM obpa3omMm. Hampumep, B Lisp,
Haskell n Python peanusywoTcs 6osbiiine 1ienbie yuciaa, B Fortran u
Python — komiuiekcHble umciaa. Ho /110607 $I3bIK, B KOTOPOM
MPeaIPUHUMAIOTCS MONBITKU OLHOBPEMEHHO 3a[eiCTBOBATL BCE 3TU
abcTpakiuu, paspacTaeTcsi OO TaKUMX pa3MepoB, UTO CTAHOBUTCS
HeyIpaB/sseMbIM. Bojiee TOro, maxke ecu 6bI TaKO SI3bIK CYIIeCTBOBAJ,
HEKOTOpbIe IPUJIOKEeHMSI, HECOMHEHHO, BBIMIpaayM Obl M3-3a OPYIUX
YJCIOBBIX TUIIOB, CBSI3aHHBIX C UMCJIAMU, KOTOPbIE UM He IMOCTaB/IS/IUCH
obl. CrnemoBaTe/libHO, IIOAXOMA, IIPU KOTOPOM MpenIpUHUMAETCs
TOTIbITKA peajiM30BaTh BCe B OLHOM S$I3bIKe, He IMO3BOJISIET IOJYUYUTH
Xopolrylo Macmrabupyemoctb. C rmomompbio Scala, HampoTus,
M0JIb30BAaTeIM MOTYT HapalluBaTh U aZANTUPOBATh €r0 B HYXHBIX
HaIlpaBJIeHUsIX, ONpeAesssi HeCJI0XKHbIe B MCIT0JIb30BaHMUM OMOIMOTEKH,
KOTOpble  MNPOU3BOOAT  BIleUaT/ieHMe  CpPeACTB,  MOJyYaroluX
eCTeCTBEHHYIO MMOAePKKY S3bIKaA.

BbiBepeHMe HOBbIX YNPaBAAIOWMUX KOHCTPYKLIUIA

[Ipenbioyinuii mpuMep MOKa3biBaeT, UTO Scala mo3BosisieT m06aBSIThH



HOBbI€ TUIIbI, MCIIOJIb30BAaTh KOTOpbIe TaK Ke YyIOOHO, KaK U
BCTpoeHHble. TOT ke MNPUMHUMI paclIMpeHUsT MOPUMEHSeTCsI U K
VIIPAB/SIOUIMM CTPYKTYypam. OTOT BUM, pacIiMpeHUs UJTIOCTPUPYETCS C
nmomomblo Akka — API Scala mi1g ocHOBaHHOTO Ha MCIIOJIb30BaHUM
aKTOPOB MHOI'OIIOTOUYHOTO ITPOrpaMMUPOBAHMS.

[TIoCKObKY pacIIpoCcTpaHeHMe MHOTOSIIePHBIX IIPOLIECCOPOB B
O/yoKaiiiMe TroAbl IIPOMOJIKUTCS, [JISI MOCTVOKEHMS IIpUeMIEMON
IIPOU3BOAUTEIBHOCTM BCe Yallle MOXeT TpeboBaTbCSl MCII0/JIb30BaHME
6oJiee BBICOKOI CTeNeHM pacliapaie/IMBaHus BalllMX IPUIOKEHUIA.
3auacTylo 3TO MOXET IOBJIeub 3a cO00i IepenuchiBaHue KOAa, UTOObI
pacrnpenennuTb BbIUMC/IEHNME TI0 HECKOJbKMM Mapa/l/IeIbHbIM ITOTOKAaM.
K coskajieHnio, Ha IIPaKTUKE CO3JaHMe HaMeXHbIX MHOTI'OIOTOUHBIX
IIPUJIOKEHUI  SIBJISIETCSI BeCbMa HeIpOCTOM  3amauvei. Mogeib
IIOTOKOBOJ 00paboTKM B Java BBICTPOEHA BOKPYI COBMECTHO
MICIIO/Ib3YeMOJ MaMSITH U OJIOKMPOBOK M 3a4YacTyI0 TPYAHO MOIIAEeTCS
OCMBICJIEHMIO, OCOOEHHO II0 Mepe MacCIITabMpOBaHMUSI CUCTEM C
BO3pacTaHueM WUX o0bemMa U CIA0KHOCTH. O6ecreumuTb OTCYTCTBUE
COCTSI3aTebHBIX YCJIOBUIA WMIM CKPBITHIX B3aMMHBIX OJIOKMPOBOK, He
BBISIBJISIEMbBIX B XOZ€ TeCTMPOBAHMSI, HO CIIOCOOHBIX ITPOSIBUTHCS B XOZ€
SKCILTyaTalluM, OOBOJBHO TPYOHO. Bo3MOKHO, Ooyiee Oe30ITaCHBIM
aJbTEPHATUBHBIM peIIeHMEM CTaHeT MUCIIOAb30BaHMe apXUTEKTYPbI
repegayy COOOIIEHMII, TOHOOHOI IPUMEHEHMI0O aKTOPOB B SI3bIKE
nporpammupoBaHus Erlang.

Java mocraBisercsi ¢ 6oraToit O6MOAMOTEKON TapasieabHbIX
BBIUMCJIEHMI, OCHOBAHHOJ Ha IpMMEHEeHUM IOTOKOB. IIporpaMMbl Ha
Scala MOIyT MCITOJIb30BaTh €€ TOYHO TaK ke, Kak ¥ 000t apyroit API
Java. Ho ectp eme Akka — pomosHuTenbHast 6mbamoreka Scala,
peanu3yiomas MoJe/ib aKTOPOB, ITOXOKYI0 Ha Ty, UTO MCIIOJIb3YETCS B
Erlang.

AKmopbl SIBASIIOTCST  aOCTpaKIMSIMM  TapaljieibHbIX BbIUMCIEHUI,
KOTOpble MOTYT ObITh peajiM30BaHbl B KauecTBe HAJCTPOEK Haf
nmorokamu. OHM OOMEHMBAIOTCS HAaHHBIMM, OTIIPABJSISI APYT IPYTY
cooO1IeHMsI. AKTOpP MOKeT BBITIOJTHUTb [JIB€ OCHOBHbIE OIepalun:
OTIIpaBKy COOOIeHUsS U ero IonayuyeHue. Orepaiusi OTIIPaBKMH,



ob6o03Hauaemast BOCKIMIATeIbHbIM 3HAKOM (!), OTIIpaBjsieT coobIIeHme
aktopy. [Ipumep, B KOTOpoM pUTypupyeT akToOp [0 MMeHM recipient,
BBITJISIAUT CJIeIYIOIMIMM 00pa3oMm:

recipient ! msg

OTmpaBKa OCYIIECTBJISETCSI B aCMHXPOHHOM pexXuMe, TO €CTb
OTHPABJISIONIMI COODOIIeHNe aKTOP MOKET MHPOJO/IKUTH BBIIOJTHEHME
KOJZIa, He JOXXUIAsICh TTOJyYeHMs M 06paboTKM cooOIeHms. Y KaXKIoro
aKTOpa MMEeeTCSI Noumosslii AUk, B KOTOPOM BXOZASIINE COOOIIeHMS
BBICTPAMBAIOTCSI B ouepenb. AKTOp o00pabaTbiBaeT COOOIIEHMS,
TIOCTYIIAIOIVE B €0 IIOUTOBBIN SIINK, B OJIOKe ITOJIydeHus receive:

def receive = {

case Msgl => ... // obpaborka Msgl
case Msg2 => ... // obpaborka Msg2
//

}

BJIOK receive cOCTOMUT 13 HECKOJbKMX MHCTPYKIIMII BbIOOpaA case,
B KaXXOO0J M3 KOTOPBIX COIEPSKUTCS 3aIpoC K IMOYTOBOMY SIIIMKY Ha
COOTBETCTBME IIA6JI0HY COOOIIeHNsI. B MOUTOBOM SIIMKE BbIOMpPAETCS
IIepBOe Ke COOoOIeHMe, COOTBETCTBYIOIIEE YCIOBUIO KaKO-11M00
MHCTPYKIIMM BbIOOPA, ¥ B OTHOIIEHMM HETO BBIMOIHSIETCSI KaKoe-11bo
nerictBue. Korga B IIOUTOBOM SIIIMKE HE OKa3bIBAETCSI COOOILEHMIA,
aKTOp IIPMOCTaHAB/JMBAeT PabOTy ¥  OXKUIAET IJaJIbHENIIEro
TIOCTYIIEHUST COOOIIEHUIA.

B kauvectBe nmnpumepa paccmorpute rmpocroii  Akka-akrop,
peann3ylouuit cepBuc moacyeTa KOHTPOJIbHOM CYMMBbI:

class ChecksumActor extends Actor {
var sum = 0
def receive = {
case Data(byte) => sum += byte
case GetChecksum(requester) =>



val checksum = ~(sum & OxFF) + 1
requester ! checksum

3

CHavasia B aKTOpe OIIpenessieTCsl JIOKaJbHAsl MepeMeHHas sum C
Hayvya/JIbHBIM HYJIEBBIM 3HaUeHMeM. 3aTeM — OJIOK IOJyueHnus: receive,
KOTOpBI/ OymeT obOpabaThiBaThb coobuieHust. IIpu momyuenunu Data-
COOOIIEeHNST OH MNpubOaBisieT 3HAUeHMe COJEpsKallerocss B HeM
aprymeHTta byte K 3HaueHMIO0 MepeMeHHO sum. [Ipu mosydyeHUU
coobuieHnss GetChecksum OH BBIUMC/ISET KOHTPOJBHYIO CYyMMY WU3
TEKYIero 3HaudyeHusl IepeMeHHOM Sum U OTHpaBisieT pe3yabTaT
o0paTHO B ajipec IIOCJABIIEro 3ampoc requester, MCIOJAb3ys KOJ
oTHpaBKyu coobmeHusi requester ! checksum. Ilosme requester
BCTPOeHO B coobieHne GetChecksum, 0OBIYHO OHO CCHIJIAETCS Ha
aKTOP, MOC/IaBIINI1 3aIIPOC.

[loka 4YTO MBI He XIEM OT BacC IOJHOrO IIOHMMaHMSI MpUMepa
MCIOMb30BaHMS aKTopa. JlOCTaTOYHO TOro, 4YTO CYIIECTBEHHbIM
00CTOSITEJILCTBOM [IJISI TE€MbI MAacCIITAOMPYeMOCTM B 3TOM IIpUMepe
CIVKUT TOT (aKT, YTO HU OJIOK receive, HUM MHCTPYKIUSI OTIPaBKU
coobienus (!) He SBISIIOTCS BCTPOEHHBIMM omepauusvu Scala. Taske
IIpY TOM UTO BHEIIHMIA BuA M pabora O6j0Ka receive BO MHOIOM
HAIlOMMHAIOT BCTPOEHHYIO YIIPaB/SIONIYI0 KOHCTPYKIIMIO, Ha CaMOM
meje 3TO MeTOH, OIIpeleseHHbIi B Oubnamoreke akropoB Akka.
AHAJIOTMYHO 3TOMY, Hdaske MpPMU TOM UTO KOHCTPYKIIMS ! MoxXoska Ha
BCTPOEHHBIII OIlepaTop, OHA TaKXKe SIBJISIETCS BCETrO JIUIIb METOJIOM,
orpeneneHHbIM B OubnmoTeke akTopoB Akka. O6e 3TM KOHCTPYKLUM
abCOMIOTHO HEe3aBMCHUMBI OT SI3bIKa ITporpaMMuUpoBaHus Scala.

CuHTakcuc 6710Ka receive u onepaTopa OoTapaBku (!) BRIJISOUT B
Scala Bo mHOrom Tax ke, Kak B Erlang, Ho B Erlang 3Tu KoHCTpyKinmu
BCTpoeHbl B s13bIK. B Akka Takke peannsyeTcss GOJbUIMHCTBO APYIUX
KOHCTPYKIMIA MHOTOIOTOYHOTO MNPOrpaMMMUPOBAHMSI, MMEIIIUXCS B
Erlang, Hampumep KOHCTPYKLUMM OTCIA€XMBAHUS COOHBIX aKTOPOB U



MCTEeUEeHUS BpeMeHM OXuIaHusl. B 11eJloM Mojelb akKTOpPOB ITOKa3aja
cebs1 BecbMa YIAUYHBIM CPEeJICTBOM [IJISI BbIPAsKeHMSI MHOTOIIOTOYHBIX U
pacrpeeeHHbIX BbIUMCAeHUI. HecMOTpST Ha TO UTO aKTOPbI JOJIKHbI
OBITHb OIpenesieHbl B OMOIMOTEKE, OHM MOIYT pacCMaTpPUBATHCS Kak
coCcTaBHas 4acTb sI3bIKa Scala.

DTOT MpUMep WUTIOCTPUPYET BO3MOKHOCTh HapalllMBaHMS SI3bIKa
Scala B HOBBIX HallpaBJeHUSIX, Ja’Ke B TaKMUX CIIELMaJIM3MPOBAHHBIX,
Kak IporpaMMMpOBaHMEe MHOTOIMOTOUYHBIX MpuaoXeHui. Pasymeercs,
OJIT 3TOr0 ITOHAMOOSTCS KBaAM(UUMPOBAHHbIE ITPOEKTUPOBIIMKU U
nporpamMmmucTbl. Ho BaskeH caM (hakT HaJIMUMSI TaAKO BO3MOXXHOCTM: BbI
MOKeTe IIPOeKTMPOBaTh U peaan3oBbIBaTh B Scala abcrpakuyu,
KOTOPbIE€ OTHOCSITCSI K IPUHLIMIIMATLHO HOBBIM IIPUKIATHBIM 001aCTSIM,
HO BOCIPUMHMMAIOTCS IIPpM  MCIIOJIb30BAaHMM KaK eCTeCTBEHHO
Mogep>k1BaeMble CaMMM SI3bIKOM.

1.2. Yro penaet Scala MacwTabupyembiM S3bIKOM

Ha BO3MOXXHOCTh MacCIITaOMPOBAHMSI BIUSIET MHOXECTBO (haKTOPOB: OT
0COOEHHOCTelt  CHMHTaKcuca 10  aOCTPaKTHBIX  KOHCTPYKIIMIA
KOMITOHeHTOB. Ho eciii 6b1 mOTpe60Baioch Ha3BaTh BCErO OJVH acCIleKT
Scala, cIIOCOOGCTBYIOIIMIT MacIITaOMPyeMOCTM, MbI ObI BbIOpaIU
IIPUCYILlee 3TOMY SI3bIKY COUYeTaHMe OO0BbEeKTHO-OPUMEHTUPOBAHHOIO U
(OYHKIMOHAIBHOTO IIPOrpaMMMUpPOBaHMs (Mbl HEMHOTO CIYKaBWIM, Ha
caMoM JieJie 3TO [iBa aclieKTa, HO OHYM B3aMMOCBSI3aHbI).

Scala momesn manpiile BceX OCTaabHBIX IIMPOKO M3BECTHBIX SI3bIKOB B
o0beAVHEHUM O00BEKTHO-OPMEHTUPOBAHHOTO U  (YHKIMOHAIbHOTO
MPOrpaMMMUPOBAHMS B OAHOPOOHYIO KOHCTPYKLMIO sSI3bIKa. Hampumep,
TaM, IJe B APYIMX SI3bIKaX 00beKTbl M GYHKIMM — 3TO JBa pas3sHBIX
nMoHsITUSI, B Scala GYHKIMSI IO CMBICIY SIBJISIETCSI 00beKTOM. THIIbI
byHKIIMI TPeACTaBSIOT OO0 KacChl, KOTOpble MOTYT Hac/ie0BaThCs
nmojk/jaaccamMu. JTO MOKeT IOKa3aThCsl He Oojiee ueM TeopeTUUeCKUMMU
0COOEHHOCTSIMM, HO OHM MMEKT Ccepbe3Hble IOCAeNCTBUS IJIsI
BO3MOXHOCTe MaciiTabupoBaHusi. @akTuuecku paHee YIIOMSIHYTOe
TIOHSITME aKTopa He MOKeT ObITh peaan30BaHO 6e3 3TOV yHUbUKALUU



dbyHKIMI 1 06beKTOB. B maHHOM pa3pesie maeTcsl 0630p MpUMEHEHHbIX
B Scala cmoco6oB cmemMBaHMUSI OOBEKTHO-OPMEHTUMPOBAHHON U
(OYHKIIMOHATbHOM KOHIIEMLIIA.

Scala — 06bEKTHO-OPUEHTUPOBAHHDIN A3bIK

OOBeKTHO-OpMEeHTUPOBAHHOE IIpOrpaMMMpOBaHMEe Pa3BUBAJIOCH
BecbMa ycrelnrHo. [TosBuBIINCh B s13bIKe Simula B cepemube 1960-x
ronoB ¥ Smalltalk B 1970-x romax, OHO Temepb [OCTYIIHO B
TIOIABJISIONIEM OOJIBIIMHCTBE SI3BIKOB. B HEKOTOPBIX 00JIaCTSIX BCe
TIOJIHOCTBIO 3aXBadeHO 0O0beKkTaMu. XOTS TOYHOTrO OIIpede/IeHus TOro,
YTO TakKoe 0O0bEKTHO-OPMEHTUPOBAHHbBIE CPENCTBA, HE CYIIEeCTBYET, 3TO
SIBHO KacaeTcss 00beKTOB, MHTEPECYIOIINMX ITPOTPaMMMCTOB.

B  npuHLMOe, MOTMBALMS [OJsI TpPpUMEHEHUS  O00BeKTHO-
OPMEHTUPOBAHHOIO MMPOrpaMMMPOBAHMS O4Ye€Hb IIPOCTa: BCE, 3a
MCK/IIOUEHVEM CaMbIX ITPOCTBIX MIPOTPAMM, HY>KAAETCS B OpeaeIeHHOM
CcTpyKType. Haunbosee TIOHSITHBIM IIyTh JOCTVMKEHUSI >Ke/IaeMOro
pe3yJibTaTa 3aKIKYaeTcs B IIOMEIIeHMM [aHHBIX M Olepauuii B
cBoeoOpa3Hbie  KOHTeiHepbl. OCHOBHOJ  3aMbiceJl  OOBEKTHO-
OPMEHTUPOBAHHOIO MPOTPAMMMPOBAHUS COCTOUT B MPUAAHUN ITUM
KOHTe/iHepaM TIOJTHOVW YHMBEpPCAJIbHOCTM, UTOObBI B HUX MOIJNU
coepsKaTbCsl He TOJIBKO OIlepaliyy, HO M JaHHbIe, M UTOObI caMM OHU
TaKke ObUIM 3jIeMEHTaMM, KOTOpble MOIVIM Obl XPaHUTHCSI B APYTUX
KOHTeJHepaxX WM IepedaBaThCsl OIlepalysM B KauyeCTBe MmapaMeTpoB.
Takme KoHTelHepbl Ha3biBalOTCI obbekTamu. AnaH Keit (Alan Kay),
cospgarenb a3bika Smalltalk, 3ameTn, uTo TakuM 06pa30M MPOCTENIITNIA
00BEKT MMEeT TaKOi ke IPUHIIUII IIOCTPOEHMSI, UTO U ITOJIHOIIE€HHBIN
KOMITIbIOTEp: mof (GopMaanu30BaHHBIM MHTepdeiicoM OaHHble B HEM
coueTaloTcss ¢ omepanmusiMmu7. To ecTb  OOBEKTbI  MMEIOT
HeIloCpeCTBEHHOE OTHOIIeHME K MacIITabupyeMOCTH SI3bIKa: OJHU U
T€ K€ TEeXHOJIOTUM IIPUMEHSIOTCS K MOCTPOEHMI0 KaK MaJlblX, TaK U
OOJIBIIMX ITPOrPaMM.

XOTs IOJIroe BpeMs 00bEeKTHO-OPMEHTUPOBAHHOE
IIPOTpaMMMpPOBaHMe  SIBJASJIOCh — MpeoOsafaiomieii  TeHAeHIMel,



HeMHOrue $I3bIKM cTanu nociaegoBatensimu Smalltalk Bo BHegpeHun
5TOTO IPMHINIIA IOCTPOEHMS B CBOE Jorumdyeckoe peiieHue. Hampumep,
MHOTMEe  SI3bIKM  [OOITYCKalOT  MCIOJb30BaHME  3J€MeHTOB, He
SIBJISTIOIINXCSI 00BbeKTaMM, — MOSKHO BCIIOMHMTb MMEIOIINECS B SI3bIKe
Java 3HaueHMs 3/ieMeHTApHBIX TUMOB. WM ke B HUX IOMyCKaeTCs
IIpMMeHEeHMEe CTaTUUYeCKUX I10JIeil M MeTOJI0B, He BXOASIIMX B KaKo¥i-
MO0 O00BEeKT. OTM OTKJIOHEeHMS OT YUCTOM wuaeum OObeKTHO-
OPUEHTUPOBAHHOI'O MPOrpaMMUPOBAHMS HA IEPBbIi B3I/ BbITJISIST
BIIOJIHE 6e300MAHBIMM, HO Y HUX MMEETCsS [ocagHas TEeHIEHIMUST K
YCJIOSKHEHMIO ¥ OTPaHUMYEeHMIO MacIITabupoBaHMs.

B ommume or 23roro, sa3bIk Scala gBaseTcsT 0OBEKTHO-
OpPMEHTHPOBAHHBIM B UYMCTOM BUJE: KaKI0Oe 3HAUeHMe eCTh OOBEKT, U
KakJas orepauus — BbI30B MeToga. Harpumep, korga B Scala 3axogut
peub o BbiuMcieHun 1 + 2, pakTuueckyu BbI3bIBAETCSI METO/, I10 MMEHU
+, KOTOpPbIN ompeneseH B Kjiacce Int. MOXHO oIpenessiTb METOIbI C
MMeHaMM, MTOXO0XMMM Ha OmepaTophl, a KAMeHThbl Baiiero API cmoryr
BOCITO/Ib30BAThCSI STUMMU MeTOJaMM IIPM 3amucu orepatopa. MiMeHHO
TaK pa3paboTunk npumeHsemoro B Akka API akTOpoB ITO3BOJIMI BaM
BOCIIOJIb30BAThCSl BhIpakeHMeM requester ! sum, MMOKa3aHHBIM B
npeabiaylieM IpumMepe: | sIBasSeTCs MeToaoM Kiaacca Actor.

Korpa peub 3aX0guT O cocTaBieHUM 00beKTOB, Scala mposiBisieTcs
Kak 0Oojiee cCOBepIIeHHBIV $I3bIK II0 CpPaBHEHUIO C OOJBIIMHCTBOM
npyrux. Ilpymepom MOTYT CJIY>KUTh MMemolyuecs: B Scala mpetimst. OHuU
nofgoOHbl MHTepdeiicaM B Java, HO MOTYT cofepXkaTb TaKkKe
peanusanyuyu MeTONOB U Jaxke moJsg8. OO0BbeKTbl CO3MAIOTCS IyTeM
CMewu8aHus cocmasd, py KOTOPOM K 3/ieMeHTaM KJjacca 100aBJIsIoTCS
3JIeMeHTbl psfa TpeiToB. Takum o00pa3oMm, pasjinMdyHbie acIeKTbl
KJIACCOB MOTYT ObITh MHKAMCYAMPOBAHbl B pas3jMUYHbIX TpeiTax. ITO
BBITJISIAUT KAaK MHOKECTBEHHOe Hac/iefjoBaHue, HO OT/JMYAEeTCS B
KOHKPETHBIX JeTa/sgX. B oTamMume oT Kiaacca, TpeiT MOXeT 100aBUThb B
pPOAUTENbCKUIA KIacC HOBble (YHKIMOHAJTIbHbIE BO3MOKHOCTM, UTO
nMpugaeT TpeiTam OoJjiee BBICOKYIO CTeleHb MOAKIIYaeMOCTU IO
CpaBHEHMIO C Kjaaccamu. B uacTHocTH, Giarofapsi 3TOMy YIaeTcs
136ekaTh BO3HUKHOBEHMS MIPUCYLINX MHO>XEeCTBEHHOMY



HacCJIeg4OBaHMIO KIdCCMUYECKUX HpO6]’I€M «adJIMa3HOro» HacCJIedOBaHWI,
KOTOpbI€ BO3HMKAIOT, KOIr'ld OAMH M TOT K€ KJIdaCC HacdjaeayeTrcd I10
HECKOJIbKMM Pa3JIMUHBIM ITYTAM.

Scala — PyHKUMOHANBHDIN A3bIK

Xots Scala sIBasSeTcs YMCTBIM OOBEKTHO-OPUEHTUPOBAHHBIM SI3bIKOM,
ero MO>XHO Ha3BaTh M MMOJHOIIeHHbIM (DYHKIIMOHAIbHBIM SI3bIKOM. Vmen
(QYHKIMOHAJBHOTO  IIPOTPAaMMMPOBAHMSI  CTaplile  3JIeKTPOHHbBIX
BBIUMCIUTEIbHBIX CUCTeM. VX OCHOBBI ObLIM 3aJIOKEHbI B JIIMO[Ia-
mcumciaenusx Anouso Yepua (Alonzo Church), paspaboranusix B 1930-e
rogbl. ITepBbIM SI3bIKOM (DYHKIIMOHAJbHOI'O MTPOrPaMMMPOBAHUS ObLI
Lisp, mosiBieHMe KOTOpOro matupyercss KoHIoMm 1950-x romos. K
OPYTUMM MOIYJASPHBIM (DYHKIIMOHAJbHBIM SI3bIKaM OTHOCSTCS Scheme,
SML, Erlang, Haskell, OCaml u F#. losiroe BpemMsi (DYHKIIMOHAJbHOE
IIporpaMMMUpOBaHMe ObUIO HA BTOPOCTEIEHHBIX PpOJISIX — Oymyun
MOMY/JSIPHBIM B HAy4yHbIX Kpyrax, OHO He CTOJb IIMPOKO
MCII0JIb30BaJIOCh B IMIPOMBIIIJIEHHOCTI. HO B moc/iemHMe rofibl MHTEpPEC K
sI3bIKaM U TEeXHOJIOTUSIM (YHKIMOHAJBHOTO IIPOTPaMMMPOBAHMS
pacTer.

@OyHKUIMOHAIbHOE IIpOrpaMMupoBaHue 0Oas3upyeTcsi Ha JOBYX
OCHOBHBbIX Wuaesix. IlepBasi 3akjouyaeTcsi B TOM, 4YTO QYHKUUU
BBICTYIIAIOT KaK 3HaUeHMs ITepBOTro Kiaacca. B GyHKIIMOHATbHBIX SI3bIKAX
QYHKILIMS SIBISIETCS 3HAUeHMeM, MMeIOLIMM TaKoJ ke CTaTyC, Kak liejaoe
YMCJIO WIM CTpoKa. @OYHKIMM MOXKHO IIepelaBaTbh B KayeCTBe
apryMeHTOB IPYyruM (QYHKIMSIM, BO3BpallaTh MX KaK pe3yJabTaTbl U3
Opyrux (QYHKUMIA MM COXPaHSTh B mHepeMeHHbIX. DYHKIMIO MOKHO
TaKKe 3aJlaBaTb BHYTPU APYroit (yHKIUM TOYHO TaK >Ke, KaK 3TO
noejaeTcss TpuU ompede/ieHMM BHYTPM (QYHKUUM 11€J0UYMUCI€HHOTO
3HaueHMs1. I QyHKUMM MOXHO OmpedesisiTb, He IpuUcBauBasi UM MMeEH,
pasbpacbiBasi Kod C (YHKUMOHAIbHBIMM JIMTEpaJiaMM C TaKOi >Ke
JIETKOCTbIO, KaK ¥ TIpU HAIIMCAaHUM 1eJI0UUCIeHHOr0 JiMTepaaa, K
rnpumepy 42.

@DYHKIMM KaK 3HA4YeHMs I[epBOro Kjacca SBJSIOTCS YIOOHBIM



CpencTBOM abCTparMpoBaHMsI, KaCAIOIIErocs omepanuii U CO3maHUS
HOBBIX  VIPABISIONIMX  CTPYKTyp. OJTa UX  YHUBEPCATbHOCTD
obecrieunBaeT 0o0jiee BBICOKYIO CTEIl€Hb BbIPA3UTENbHOCTH, UTO
3a4acTyl0 IPUBOOUT K CO3JaHMIO BecbMa pa3bOpUMBBIX UM KPaTKUX
nporpaMM. OHa TakKe WrpaeT BaKHYI0 pOJb B 00ecleyeHun
MacuiTabupyeMocT. B KauecTBe npumepa 6MOIMOTEKA TECTUPOBAHMS
ScalaTest mnpepjaraeT KOHCTpPyKIMI0O eventually, MOOIy4daloliyo
(GYHKIMIO B KayecTBe apryMeHTa. JTa KOHCTPYKLMS MUCIIOIb3YeTCs
CJIeayIoNIMM 00pas3oMm:

val xs = 1 to 3
val it = xs.iterator
eventually { it.next() shouldBe 3 }

Konm  BHyTpum  eventually, gBISIOIIMIACA  YTBEpPXKIEHUEM
it.next() shouldBe 3, BkiouaeT B cebst GyHKINIO, IIepegaBaeMylo
HEBBITIOJIHEHHO B MeTol eventually. Yepe3 HacTpauBaeMbli
rnepuon BpemMeHM eventually HayHeT HEOOJHOKPATHO BBITNIOJHATh
GYHKIMIO [0 Tex II0p, IIOKa VYTBEpXKAeHMe He OyaeT VCIIeNIHO
IO TBEPXKIEHO.

B ominume OT 3TOro, B OOJBIIMHCTBE TPAAUIIMOHHBIX SI3bIKOB
QYHKUMM He SBASIIOTCS 3HAueHMSIMMU. SI3bIKM, mdaloliyie OIeHKY
QYHKIUMSIM, OTHOCIT MX CTaTyC KO BTOpOMY Kjaccy. Hampumep,
ykasaTtenyu Ha GyHKIMM B C u C++ He MMEIOT B 3TUX SI3bIKaX TaKOTO ke
cTaTyca, KakK JpyruMe, He OTHOCSIIMecsS K (QYHKUMSIM 3HaAuYeHUS:
yKaszaTeau Ha (GYHKUMM MOIYT TOJbKO CChUIATHCSI Ha I100aJbHbIE
OYHKIUMM, He II03BOJISIS OMNpenessTh BOXeHHble (YHKIUM I1€PBOTO
Kjacca, MMemwIle HeKOTOpble 3HaueHMs B ux cpeme. OHM Takke He
TIO3BOJISIIOT OIIPeAe/IsSiTh TUTePabl 6€3bIMSIHHBIX (DYHKIIMIA.

Bropass ocHOBHass wupaess (YHKIMOHAJIHLHOTO IIPOrpaMMMUPOBAHMS
3aK/JII0YaeTcss B TOM, UTO OIlepaliMy IIPOrpamMMbl  OOJDKHBI
Ipeobpa3oBaTh BXOAHbIE 3HAYEHMSI B BBIXOJHbIE, a HE W3MEHSITb
OaHHbIe 110 MecTy. UTOObI MOHSTh Pa3sHMUILY, PACCMOTPUM peaTn3alnio
cTpok B Ruby u Java. B Ruby cTpoka siBisieTcss MacCuMBOM CMMBOJIOB.



CuUMBOJIBI B CTPOKE MOTYT OBbITh M3MEHEHbI II0 OTHEeNbHOCTM.
Hampumep, BHYTPpM OJHOTO U TOTO K€ CTPOKOBOIO OOBEKTa CUMMBOJI
TOUKM C 3aIISITOM B CTPOKe MOXXHO 3aMeHUThb Ha TOUKY. A B Java u Scala
CTPOKa SIBJISIETCS MTOCIe0BAaTE/IbHOCTBIO CMMBOJIOB B MaT€MaTU4YE€CKOM
CMbIC/Ie. 3aMeHa CMMBOJIA B CTPOKE C MCIIOJIb30BaHMEM BbIPAsKEHMS
Bupga s.replace(';', '.') ODpUBOOUT K BO3HUKHOBEHMIO HOBOI'O
CTPOKOBOTO 00BEKTa, OTaMuaiomerocs or s. To ke camoe MOKHO
CKasaTh IIO-IPYroMy: B Java CTpOKM HeusMeHsieMble, a B Ruby —
n3MeHsieMble. To eCTb, pacCMaTpPMUBasi TOJbKO CTPOKM, MOXKXHO IIPUITH K
BBIBOJY, UTO Java siBjisieTcss GyHKIIMOHAIbHBIM SI3bIKOM, @ Ruby — Her.
HeusmeHsiemasi CTPYKTypa JAHHbBIX SIBJSIETCSI OOHUM M3 KPaeyroJbHbIX
KaMHel (PyHKIIMOHAJILHOTO IIporpaMmupoBanus. B oubmmorekax Scala
B KaueCTBe HaJICTpPOeK Haf cooTBeTcTBYWOIIMMU API Java onpenensiercs
TaK)Xe MHOKEeCTBO IPYTUMX HEeM3MEHSIEMbIX TUIIOB OaHHbIX. Hampumep,
B Scala MmeroTCS Heu3MeHSIEMble CIMCKM, KOPTEXKM, OTOOpaskKeHUs U
HaOOPBHI.

Emnre oauH crmocob yTBepsKIeHMsI BTOPO¥ uaeu (yHKIMOHAIbHOIO
MIPOTPaMMMPOBAHMS 3aK/II0UaeTCsI B TOM, UYTO Y MEeTOAO0B He AOJIKHO
OBbITh HMUKAKUX ITOOOUHBIX 3PdekToB. OHM HOMKHBI OOMEHUBATHCS
OaHHBIMM CO CBO€il Cpedoii TOAbKO MyTeM MOJy4YeHUS apryMeHTOB U
BO3BpallleHUs pe3yabTaToB. Hampumep, Mmof, 3TO omucaHue MoaragaeT
MeToq, replace, npuHamiexaluin Java-kmnaccy String. OH mosy4daer
CTPOKY M JIBa CMMBOJIa U BbIJAaeT HOBYIO CTPOKY, Ille BCe IOSIBJIeHMUS
OJHOTO CMMBOJIA 3aMeHeHbI IOSIBIEHUSIMM BTOPOTO CMMBOJIA. [Ipyrux
3dekTOB OT BbI3OBa replace HeT. Mertonbl, MomobOHble replace,
Ha3bIBAIOTCSI pepepeHyualbHO Npo3payHsiMu. ITO O3HAYaeT, UTO [JIst
M1000ro 3aJaHHOTO BBOAA BbI30B (MYHKIMM MOKET ObITh 3aMEHEH €ro
pe3yabTaTOM, MpMU 3TOM CeMaHTMKA TIpOrpaMMbl OKa3bIBaeTCs
HEN3MEeHHOIA.

@OYHKIMOHA/IbHbIE S3bIKM 3aCTaBJISIOT IIPUMEHSATh HEM3MeEHseMble
CTPYKTYpbl HaHHBIX U pedepeHIMaJbHO IIpO3pauHble MeTOonAbl. B
HEKOTOpbIX (PYHKIMOHA/NbHBIX SI3bIKaX STO BbIPAXKEHO B BUme
KaTeropuyHbIX TpeboBaHMii. Scala ske JaeT BO3MOXXHOCTb BbiOOpa. IIpu
JKeJJaHMM MOXKHO MMUCATh MPOrpaMMbl B MMIIEPAaTUBHOM CTUJIE — Tak



Ha3bIBAeTCSI IPOrpaMMMpPOBaHME C M3MEHSIeMbIMU JTaHHBIMU U
no6ounbsiMu 3¢ dexkramu. Ho ecian HY;KHO, TO B GOBLIMHCTBE C/Iy4aeB
Scala 1o3BOJISIET C JIETKOCTBIO M30€XKaTh IMPUMEHEHUSI MMIIEPAaTUBHbBIX
KOHCTPYKIIMIA Gjaromapsi CyIieCTBOBAHMIO XOPOIINX (PyHKIVMOHATbHBIX
aJbTepHATUB.

1.3. Nouyemy umeHHo Scala

[TomoiimeT nu Bam sI3bIK Scala? Pas3bupaTbcs M NPpUMHMMATh pelleHue
MIPUIETCS CaMOCTOSITeNbHO. II0 HalleMy MHEHMIO, [IOMMMO XOPOIIeii
MacCIITabMPyeMOCTHU CYIIeCTBYET eIlle MHOXXEeCTBO IIPUUMH, ITI0 KOTOPHIM
BaM MOXeT IIOHpaBUTbCSI IIporpamMmupoBaHme Ha Scala. B stom
pasmene OymyT pacCMOTpPEeHbl YeTbhIpe Haubojee Ba)KHBIX aCIEKTa:
COBMECTUMOCTb, JIAKOHMUYHOCTb, aOCTpaKLMy BBICOKOTO YPOBHS U
pacipeHHast CTaTudeckast TUIIM3aLusl.

Scala o6napaetT coBMeCTUMOCTbIO

Scala He TpebyeT pe3KO OTXOAUTh OT ILIaTOOPMBI Java, UTOOBI
IIPOJBMHYTBLCS Ha IIar BIlepel OT SI3blKa Java. DTOT S3bIK IO3BOJISIET
TOBBIIIATD LIEHHOCTh yyKe CYIIEeCTBYIOIIEro Koja, TO eCTh ONMMpPaThCs Ha
TO, YTO Y BaC Y>Ke eCTh, IIOCKOJIbKY OH ObLT pa3paboTaH IJisl JOCTUKEHUST
OecIIpersITCTBEHHOV coBMecTuMocTu ¢ Java9. IIporpammbl Ha Scala
KOMOWJIMPYIOTCSI B 0OaiiT-KOAbI BUPTyajabHOM MamuHbl Java (JVM).
[Tpon3BOAUTE/NBHOCTb IIPM BBINIOJIHEHUM 3TUX KOOOB HAXOOUTCS Ha
OJHOM YpPOBHE C IIPOU3BOAUTEIbHOCTHIO porpaMM Ha Java. Kop Scala
MOXXeT BBI3BIBATH METOAbI Java, oOpamaTbCcsi K TMOJSIM Java,
MoAdep>KMUBaTh Hac/JledoOBaHMe W3 KJIACCOB Java M peasn30BbIBATH
nHTepdeiicel Java. s BCcero mnepeuucjieHHOro He TpebyeTcs HU
CIeMaJbHOIO CMHTAKCMCAa, HM SIBHBIX OMNMCAHMII MHTepdeiica, HU
KaKoro-imbo cBsisyiomero koga. ITo cytu, Bech kKom Scala MHTEHCUMBHO
MUCIONb3yeT OMbAMOTEeKM Java, 3auvacTyio [ngaxke 6e3 BegoMma
IIPOrpPaMMMCTOB.

Enmle oOOHMM acCIIeKTOM IIOJIHOM COBMECTMMOCTM  SIBJISI€TCS



MHTEHCMBHOE 3auMCTBOBaHMe B Scala Tumnos maHHbIX Java. JlaHHBbIe
tuna Int B Scala npencraBieHbl B Bume uMelolerocs B Java
3JIeMEHTapHOI0 LeJIOUMCIEHHOIO Tuma int, cCoOoTBeTCTBEeHHO, Floats
npencrasieHbl Kak floats, Booleans — kak booleans u T. [.
MaccuBbl Scala oTobpaskaroTcss Ha MaccuBbl Java. B Scala u3 Java
I03aMMCTBOBAHbl TaK’Ke MHOIME CTaHAAPTHbIE OMOIMOTEUHbIE TUIIbI.
Hanpumep, TUm CcTpoKoBoro Jjutepana "abc" B Scala ¢axTuueckn
IpeacTaB/ieH KiaaccoM java. lang.String, a BblJaHHOE UCKIIIOUEHNEe
IOJKHO OBITH MOAKIaccoM java. lang. Throwable.

Java-Tursl B Scala He TObKO 3aMMCTBOBAaHbI, HO U «IIPUHAPSI’KEHbI»
ol TIpUOAHUS UMM IIpUBJeKaTeJlbHOCTU. Hampumep, cTtpoku B Scala
MOAIepPKMBAOT Takue MeTonbl, Kak toInt mam toFloat, KoTopsie
IIpeodpas3yIoT CTPOKM B 11€JI0€ UMCJIO MJIM UMCIIO C TUIABAIOIIEl TOUKOI.
To ectb BmecTo Integer.parselInt(str) Bbl MOXeTe HalucaTh
str.toInt. Kak Takoro MOXHO [O0OUTbCS 6e3 HapylleHUs
copmecTuMmocTn? Benp B Java-kinacce String Her meroga toInt! Ilo
cyt4, B Scala mMmeeTcs yHUBepca/ibHOe pellleHMe [JIsI yCTpaHeHMUs
IIPOTUBOPEUMST MEXKIY PpacCIIMPEHHBIM MCIIOJIHEHMEM OMONIMOTEKU U
COBMECTMMOCTbIO. Scala 103BoJisIeT omnpenensTb hodpa3ymesaemble
npeobpa3osaHusi, KOTOpble BCerga MPUMEHSIOTCSI MpPU HeCOBIIaAeHUM
TUIIOB MJIM BbIOOpE HEeCYIeCTBYIOIIMX 3JIeMEHTOB. B paccMaTpuBaeMom
olyyae mpu Imoucke Mertoma tolInt s paboThl CO CTPOKOBBIM
3HaUeHMeM KOMIMISITOp Scala He HalileT Takoro sjeMeHTa B KJjacce
String, HO  OThHIIET  IIoJApa3yMeBaemMoe  IIpeobpa3oBaHUe,
npeBpaimiampiiee Java-kaacc String B 3k3emmusip Scala-kmacca
StringOps, B KOTOpPOM TaKOil DJJIEMEHT OIpeJejieH. 3aTeM
1peobpa3oBaHMe aBTOMATUYECKM IIPUMEHUTCS, Ipexae dyem Oymer
BBITIOJIHEHA orepalus toInt.

Kop Scala Ttaxke moskeT ObITh BbI3BaH M3 Koja Java. MHorma mpu
5TOM CJIeyeT YUMTHIBATh HEKOTOPhIE HI0OAHCHI. Scala — 6osiee 6oraThlit
SI3BIK, YeM Java, II09TOMY HEKOTOpble pacliMpeHHble (QyHKIuM Scala
OOJDKHBI OBITh 3aKOAMPOBAHBI, IIPEXKIE UYeM OHM MOIYT OBbITh
oToOpaykeHbI Ha Koj, Java. [TogpoOHOCTH IIpeicTaBIeHbl B I1aBe 31.



Scala nakoHuueH

[Iporpammbl Ha Scala, Kak MpaBWwIO, OTJIMUYAIOTCSI KPaTKOCTHIO.
[IporpaMMMCTbI, pabOTaIOIIME C ITUM SI3BIKOM, OTMEUYAI0T COKpallleHue
KOJIMYeCTBa CTPOK IOUTM HA MOPSALOK MO CpaBHeHUIO ¢ Java. Ho aTo
MOXHO CUMUTATbhb KpamHMUM cCjyyaeM. bojiee KOHCEpBAaTMBHbIE OLI€HKU
CBUIETEIbCTBYIOT O TOM, YTO OObIYHAsSI mMporpamMma Ha Scala mosmkHa
YyMeIIaTbCsl B II0OJIOBMHY TeX CTPOK, KOTOpPbIE MCIIOJb3YIOTCS IJIsI
aHAJIOTMYHOM TIIporpamMmbl Ha Java. MeHblllee KOJIUMYECTBO CTPOK
O3HaYyaeT He TOJbKO COKpallleHMe oobemMa HabupaemMoro TeKCcTa, HO U
SKOHOMMUIO CWJ IIpUM UYTEHUM U OCMBICJIEHUM IIPpOrpaMm, a TaKxke
yMEeHbIIIeHMe 4Yucaa BO3MOXHBIX HemodyeToB. CBOM BKIag B
COKpallleHMe KOJMYeCcTBa CTPOK KOAAa BHOCAT Cpa3y HECKOJIbKO
(dakTOpOB.

B cunHTakcuce Scala He MCIIONIb3YIOTCSI HEKOTOpbIe I1a6JOHHBbIE
37IeMeHTbI, OTArOllIaoIe MporpaMmbl Ha Java. Hanpumep, B Scala He
00s13aTe/IbHO MPUMEHSTh TOUKM C 3aISIThIMU. ECTh Takke HECKOJIbKO
OpyTux objacTeit, roe cuMHTaKcuC Scala MeHee 3amrymyieH. B kaduecTBe
IpyMepa MOXXHO CpaBHUTb, KaK 3allMCbIBA€TCSI KO, KJACCOB U
KOHCTPYKTOPOB B Java u Scala. B Java Kiacc ¢ KOHCTPYKTOPOM 3a4acTylo
BBITJISSAUT TaK:

// 3TO Java
class MyClass {
private int index;
private String name;
public MyClass(int index, String name) {
this.index = index;
this.name = name;

3

A B Scala, ckopee Bcero, OymeT UCII0b30BaThCS CJIEAYIONIAS 3aMCh:

class MyClass(index: Int, name: String)



[TosyunB 3TOT KoAd, KommuiasaTop Scala cosmacTt Kimacc ¢ AByMs
3aKpBITBIMM IIepeMEeHHbIMM 3K3eMIUIsIpa (Turna Int nmo umeHu index u
THUna String o MMeHM name) U KOHCTPYKTOP, KOTOPbIM IOJydaeT
UCXOOHbIE 3HAYEHUS [OJIS 3TUX IepeMeHHbIX B Buie rnapaMmeTrpos. Kop,
3TOr0  KOHCTPYKTOpa  MNPOUMHUIUAIU3ZUPYET [BE  I[epeMeHHbIe
JK3eMIUISIpa 3HAUEHUSIMMU, TepeJaHHbIMM B KayeCTBe I1apaMeTpOB.
Kopoue roBopsi, B uUTOre BblI IIOJNyuuTe Te Xe (QYHKIMOHAIbHbIE
CBOJCTBA, YTO 1 y 60iee MHOTOCJIOBHOM Bepcum Koga Ha JavalQ. Kmacc
B Scala ObIcTpee MUIIETCS U IIPOILE UUTAETCS, a ellle — U 3TO Haubosiee
Ba)XXHO — JIOIYCTUTD OLIMOKY IIPpU €ro CO34aHMUM 3HAUUTEIbHO TpyOdHee,
yeM IIpU CO3JaHUM Kjacca B Java.

Enre omHuM akTOpPOM, CIIOCOOCTBYIONIMM JIAKOHUIHOCTH, SIBJISIETCSI
XapakTepHas mjsg Scala mompasymMeBaemMoCTh Tuiia. [IOBTOPSIOUTYIOCS
nHGOpMaIIMI0 O THUIIE MOXHO OTOPOCUTH, M TOTZa IIPOTrPAMMBI
130aBSITCS OT JIMIITHETO U UX Jierdye OymeT UnTaTh.

Ho, HaBepHOe, Hanboiee BaKHBIM acCIIEKTOM COKpallleHuss o0bema
KOJIa SIBJISIETCSI HaJIM4Me Kojia, He TpeOyIolero BHECEHMS B IIPOrpaMMmy,
TIOCKOJIbKY 3TO YKe caejiaHo B 6MbamoTeke. Scala mpemocTaBisieT Bam
MHOXECTBO  MHCTPYMEHTAJbHBIX  CpPeACTB  [IJISI  OIpeleaeHust
3O PEeKTUBHBIX OMOJMOTEK, ITO3BOJISIONINX BBISBUTb U BBIHECTM 3a
CKOOKM o0061miee 1oBemeHue. Hampumep, pasauMuHble CBOJCTBA
O6MOIMOTEUHBIX KJIACCOB MOIYT OBITh BbIZE/NIEHbl B TPEIThI, KOTOPbIE
CIIOCOOHBI IMepeMEeIIMBATLCS APYT C APYTrOM IPOM3BOJIbHBIM 00pa30M.
Wnu ke OMOMMOTEUHbIE METOAbI MOIYT OBbITh ITapaMeTPU30BaHbI C
MCII0/Ib30BaHMEM OIlepaluii, ITO3BOJISISI BaM OIpene/issTbh KOHCTPYKIINH,
KOTOpbIEe, TI0 CYTH, SIBJISTFOTCSI BaIllIMM COOCTBEHHBIMM YITPaBJISTIOIIMU
cTpyKrypamu. CobOpaHHble BMeCTe, I3TU KOHCTPYKIMUM  JAIOT
BO3MOSKHOCTbD OIIpeesisiTh YA0OHbIe B paboTe 6MOIMOTEKNA.

Scala npuHagneXxuT K f3bikaM BbICOKOTrO YPOBHS

[IporpaMMMCTBI  MOCTOSHHO OOPIOTCS CO  CJIIOKHOCTIMM. s
MIPOAYKTUBHOIO IIPOTPAaMMMPOBAHMSI HYKHO TOHMMATh KOJ, Haj
KOTOpPBbIM BbI paboTtaere. Upe3MepHO CJIOXKHBIN KOJ OBUI IPUIMHOIM



Kpaxa MHOIMX MpPOrpaMMHBIX IPOEKTOB. K coXXaleHMio, BaKHbIE -
MporpaMMHble MPOAYKTbI OOBIYHO OBIBAIOT MHOTOKOMIIOHEHTHBIMMU.
136exaTb 3TOr0 HEBO3MOXXHO, HO CUTYallMeli MOKHO YIIPaBJIsiTh.

Scala  mo3BoisieT  MOBBINIATH  YPOBEeHb  abCTpakuuu B
paspabaTbhiBaeMbIX ¥ MCIIOJb3yeMbIX MHTepdeiicax. [IpemcraBum, K
IpuMepy, YTO MMeeTCd MepeMeHHas name Tumna String U HYKHO
onpenennTb, €CTh JIM B OTOM CTPOKOBON I€peMEeHHOM CUMBOJI B
BepxHeM peructpe. [Jo Brixoga Java 8 MpUXOAUIOCH CO3LaBaTh TaKOM
LMKIT:

boolean nameHasUpperCase = false; // 3To Java
for (int i = 0; 1 < name.length(); ++i) {
if (Character.isUpperCase(name.charAt(i))) {
nameHasUpperCase = true;
break;

by

A B Scala MokHO HamnucaTh C/ieAyIOLINIA KO :
val nameHasUpperCase = name.exists(_.isUpper)

Komg Java cumMTaer CTPOKM HU3KOYPOBHEBBLIMM JJIeMEHTAMMU,
TpeOyIOIIMMM IMOCMMBOJIBHOTO Iiepe6opa B 1mkiae. Kopm Scala
paccMaTpuBaeT Te K€ CamMble CTPOKM KaK BbICOKOYPOBHEBBIE
IIOCJIe0BATE/IbHOCTY CUMMBOJIOB, B OTHOIIEHUM KOTOPBIX MOXKHO
IIPUMEHSITh 3aIIPOChl ¢ npedukamamu. HecomHeHHO, Kof, Scala HaMmHOro
Kopoue 1, 00J1afast TPeHMPOBAHHBIM B3IVISIIOM, €0 IIPOIIEe MOHSITh, UeM
Kon Java. ChemoBaTenibHO, BKIad Koma Scala B 06IIYI0 C/IOKHOCTD
MIPWJIOXKEHNUSI 3HAUUTEeJIbHO MeHblle. Kpome TOro, ymeHbIIaeTCs
BEPOSITHOCTD AOITYCTUTDh OLINOKY.

[IpenuikaTt _.isUpper gBasieTcsl IpUMepOM UCII0JIb3yemMoro B Scala

dbyHKIMOHANBHOrO JuTepanall. B Hem maeTcst ommcaHue (yHKLINHU,
IOJyYalolleii apryMeHT B BUIE CMMBOJA (IIPeICTaBI€HHOTO 3HAKOM



MOJUEepKMBAHMS) M IIPOBEPSIIONIEH, He SB/SIETCS JM 3TOT CUMMBOJI
OYKBOJ1 B BepXxHeM perucrtpell.

B Java 8 mogBmiach MHOAIEpsKKa JamM00a-ewipaxeHuli M Nnomokos
(streams), ITO3BOJISIIOIIAST BBITIOJHATD IMOAOOHbBIE Orlepanuy Ha Java. Bor
KaK 3TO MOIJIO OblI BBITVISIETh:

boolean nameHasUpperCase = // 3To Java 8
name.chars().anyMatch(
(int ch) -> Character.isUpperCase((char)

ch)

)3

HecMoOTpsl Ha CyIIeCTBEHHOe YiyullleHKue I10 CpaBHEHMIO C Ooiee
paHHMMM BepcusMM Java, Kop, Java 8 Bce ke 60jiee MHOTOCJIOBEH, UeEM
ero 5KBMBAJIEHT Ha 3bIKe Scala. M3auiIHSas Ts5KkeJIoBeCHOCTD Koja Java,
a TaKKe MaBHSS TPAAULIMS UCIIOJIb30BaHMS B 3TOM SI3bIKE IIMKJIOB MOTYT
MHOT'MX Java-ImporpaMMMUCTOB HATOJKHYTh Ha MbIC/Ib O HEOOXOIMMOCTHU
IIPMMEHEHMSI HOBBIX METOJIOB, IIOJOOHBIX €XiSts, IMO3BOJISTIOIINX
IIPOCTO MepemnmucaTh LUKl M CMMUPUTBHCS C PaCTyIlei CI0KHOCTBIO
KOJia.

B TO ke Bpems (yHKIMOHA/IbHbIE IUTEpasibl B Scala meiicTBUTEIbHO
BOCIIPMHMMAIOTCSI TOBOJILHO JIETKO M MCIIOJIb3YIOTCSI OYeHb 4acTo. Ilo
Mepe yriayb/eHnust 3HaKOMCTBA co Scala mepen BaMu 6yIeT OTKPbIBAThCS
Bce Oojpiie ¥ OoJbIlle  BO3MOXKHOCTEN [JISI OmpeneyieHus U
MCIIO/Ib30BAaHMSI  COOCTBEHHBIX  VIIPABISIIOMIMX  abCTpakumii.  Bor
IoJiMeTe, UTO 3TO IOMOXKET M30ekaTh IIOBTOPEHMII B KOJe, COXPaHSIS
JTAKOHUYHOCTDb U YUCTOTY IIPOrPAMM.

Scala aBnserca ctaTMuecku TUNU3NPOBAHHbLIM A3bIKOM

CucTeMbl CO CTaTUUYECKOM TUMM3aluei KaaccuuiMpyoT nepeMeHHbIe
Y BbIPpaK€HMSI B COOTBETCTBUM C BUAOM XPAHSIIUXCSI U BbIYUCIISIEMBIX
3HaueHuit. Scala BeimesnsieTcs KakK $SI3bIK CBO€I BecbMa COBEepPIIEHHO
CUCTeMOJ cTraTmueckoil tunmsauuu. O6amas CUCTEMOI BJIOKEHHBIX
TUIIOB KJIACCOB, BO MHOTI'OM ITOXO>Keil Ha MMEIOIIYIOCS B Java, 3TOT SI3bIK



IIO3BOJISIET BaM IIPOBOAMUTDH IapaMeTpM3alyii0 TUIIOB C ITOMOIIbIO
CpencTB 0000UleHH020 NPOPaAMMUpPOBAHUsl, KOMOMHMPOBATh TUIIbI C
MCIIO/Ib30BAHMEM hepeceueHuli ¥ CKpPbIBaTh OCOOEHHOCTM TUIIOB,
NIpUMeHsIsT abcmpakmHsle munsil3. Takum obpa3oMm GopMuUpyeTcs
MIPOYHBIVA (PYHOAMEHT [JISI CO3HAaHUSI COOCTBEHHBIX TUIIOB, I103-
BOJITIONIMI pa3pabaThiBaTh Oe30ITacHbIE M B TO K€ BpeMsl I'MOKue B
MCII0JIb30BaHUM UHTEPQeiChl.

Ecay BaM HpaBsITCS OMHAMMUUecKue sI3bIKM, Takue Kak Perl, Python,
Ruby mnmu Groovy, Bbl MOXeTe ITOCUYUTATh HEMHOTO CTPAHHBIM TO, UTO
CUCTeMa CTaTMUeCcKuX TUIIOB B Scala ymoMmmHaeTcss Kak OfHA M3 €ro
CUJIBHBIX CTOPOH. Begb OTCYTCTBME CUCTEMBI CTATUYECKUX TUIIOB YaCTO
Ha3bIBAIOT OCHOBHBIM MPEMMYIIECTBOM OMHAMUYECKUX S3BIKOB.
Hanbosee yacTo, roBopsi O HeJOCTATKAX CUCTEMbI CTATUIYECKUX TUIIOB,
IIPUBOMASIT TakKue  apryMeHTbl, KaK IIpuUCylas IIporpaMmmam
MHOT'OCJIOBHOCTb, BOCIIPEIISITCTBOBAHME CBOOOIHOMY CaMOBBIPasKEHUIO
IIPOTPAMMMCTOB ¥  HEBO3MOKHOCTh ITPMMEHEHUSI KOHKPETHBIX
1a0JIOHOB JIVMHAMMUYECKMX M3MEHEHMII NporpaMMHBIX cuctem. Ho
3a4YacTyi0 3TM apryMeHTbl HallpaBjieHbl He IPOTUB UOAEU CTATUIECKUX
TUIIOB B 1IeJIOM, a TIIpOTMB KOHKPETHBIX CHCTEM TUIIOB,
BOCIIPMHMMAEMBbBIX KaK CJAMIIKOM MHOTOCJIOBHBIE MJIM HEeIOCTAaTOYHO
rmbkmue. Hampumep, AnaH Keir, paspaborumk sa3bika Smalltalk,
OOHAKIBI 3aMeTUI: «5 He IMPOTUB TUIIOB, HO MHe He 3HaKoMa HU OJHa
cucTeMa TUIIOB, KOTOpasl He BbI3bIBajIa ObI 00y. Tak UTO MHe Bce elle
HPaBUTCS JMHAMMUecKas TUIIM3aums»14.

B 9TOJ KHUTe S HaZerCh yoenuTh Bac B TOM, UTO CUCTEMa TUIIOB B
Scala manmeka oT BbI3bIBawIieil 60sib. Ha camMom [gene OHa BIIOJHE
MU3SIIHO  CHOpaBsSIeTcss ¢  OBYMSI  OOBIYHBIMM  OIIACEHMSIMMU,
CBSI3bIBAEMBIMM CO CTATUUECKON Tumnmilaumein. MHOTOCIOBUS yOaeTcs
1306eKaTh 3a CUeT JOIrMYeCKOTO BbIBOJA TUIIA, & TMOKOCTb JOCTULAETCS
6ylaromapst MOMCKY IO MIA0JOHY M PSSOy HOBBIX CIIOCOOOB 3ammcu U
cocraBieHnus TunoB. C yCcTpaHeHMEM OTUX MPEnsSITCTBUIA K
KJIaCCUYECKUM IPEUMYIEeCTBAM CUCTEM CTAaTUUYECKUX TUIIOB HAUMHAKOT
OTHOCUTBCSI HaMHOTO OiyarockjionHee. Cpeny Hambojee BaskKHBIX
IUIIOCOB MOXKHO Ha3BaTh IIpOBepsieMble CBOMCTBA IPOrPaMMHBIX



abcTpakiinii, 6e30IIacHYI0 PeCcTPYKTYpuU3aluio 1 0ojiee KauecTBEHHOE
OOKYMEHTMPOBAaHME.

IIpoBepsieMmbie cBoVicTBa. CUCTEMBI CTATUYECKUX TUIIOB CITIOCOOHBI
TIOATBEPKIATh OTCYTCTBME KOHKPETHBIX OIIMOOK, BBISIBIISIEMBIX B XOI€
BBITIOJIHEHMS IIPOrpaMMbl. JTO MOIYT OBITh CJIEOYIOLI/e CBOVICTBA:
Oy/leBbl 3HAUEHMSI HMUKOI[A He CKIAAbIBAIOTCS C LIEJBIMM UMUC/IAMMU;
3aKpbIThIe TepeMeHHbIe HEeIOCTYITHbI 3a IIpefeiaMy CBOEro KJIacca;
GYHKUIMM IPUMEHSIIOTCS K HaJjIeskallleMy KOJMYEeCTBY apryMeHTOB; K
Hab0PY CTPOK MOSKHO T00ABJISITh TOJIbKO CTPOKIN.

CylecTBYIOIIME B HACTOSIIIIEE BPeMSI CMCTEMbBI CTATUUYECKUX TUIIOB
OMIMOKM APYTUX BUAOB HE BBIABJSIOT. Hampumep, OOBIYHO OHM He
00HApPYXMBAIOT OeCcKOHeUHble QYHKIMM, HapyIIIeHMe IpaHuI] MacCUBOB
WM pgejieHue Ha Hyab. OHM Takke He CMOIYT OIpPeIeInuThb
HECOOTBETCTBME Ballleil IporpaMMbl ee crienuduranum (Mpy HaIUIUn
TakoBOI!). [T03TOMY HEKOTOpPbIE OTKA3bIBAIOTCSI OT CUCTEM CTATUYECKUX
TUIIOB, CUYMTasi MX He CAUIIKOM TOJe3HbIMM. AprymMeHTaIlus
clegyioniasi: ecayM TaKue CUCTEMbI TUIIOB MOTYT BBISIBISITH TOJIBKO
IIPOCThbIe OLIMOKM, a GJI0OUYHBIE TECThl 00OeCreuyuBaloT Oojiee MIUMPOKUIA
OXBaT, 3aueM BOOOIIEe CBSI3bIBATHCS CO CTATUUECKMMMU TuUnamu? Mbl
CUMTAeM, UTO B ITUX aprymMeHTax YMYIIEeHO IJIaBHOe. XOTS CUCTeMa
CTaTUYECKMUX TUIIOB, KOHEYHO ke, He MOXKeT 3aMeHUTh co00i1 6I0uHOoe
TeCTMPOBaHME, OHA CIIOCOOHA COKPATUTh KOJIMUUECTBO HEOOXOIMMBIX
OJIOUHBIX TECTOB, BBISIBJISISI CBOVCTBA, KOTOPbIE B IPOTUMBHOM CJIydyae
HY)KHO ObLIO ObI IIPOTECTMPOBATh. A OJIOUHOE TEeCTUPOBAHME He
3aMEeHMUT CTaTuuecKylo Tunmsauuio. Begb dacrep eiikctpa (Edsger
Dijkstra) ckasaj, UTO TeCTMpOBaHME IIO3BOJISIET YOEOUThCS JUIIL B
HaJIMYNUM OIIMOOK, HO He B X OTCYTCTBUM1S.

be3sonacHasa pecTpykrypusauus. CUCTeMbl CTAaTUYECKUX TUIIOB
OAT rapaHTUM, MO3BOJISION[E BHOCUTD M3MEHEHNS B OCHOBHOM KO/,
OymyuM COBEpPIIEHHO YBEPEHHBIMM B O/IaroroJyYHOM MCXOMIe 3TOrO
neicTBusi. PaccmoTpum, K ripuMepy, peCTpyKTYypuU3aluio, IIpyU KOTOPO
K MeToay pmobaBisieTcsl elle OIMH IapaMeTp. B cratuuecku
TUNIM3UPOBAHHOM $I3bIK€ MOXHO BHOCUTh M3MEHEeHMe, IPOBOIAUTH
IEePEKOMITUIISILIMIO CUCTEMBI M IIPOCTO MPaBUTh T€ CTPOKU, KOTOPBIE



BBI3BIBAIOT OMIMOKY Tuma. Korma 3TOT mpoliecc 3aBepIunTcs, BbI OyaeTe
yBepeHbI, UTO ObUIM HaliIeHbI BCe MeCTa, TpeboBaBIue M3MeHeHMit. To
Xe caMoe CIpaBeIIMBO [JISI IPYroil IIPOCTON PecTPyKTypu3aIum,
HarpuMep M3MeHeHMsI MMeHM MeTOola MM IepeMelleHus] MeToJa U3
OJTHOTO KJjIacca B Ipyroii. Bo Bcex crydasix mpoBepKa CTaTMUeCKOTO THUIIA
oaeT  BIOJIHE  OOCTATOYHYID  YBEPEHHOCTb B TOM,  YTO
paboTOCIIOCOOHOCTh  HOBOW  CUCTEeMBbI  OCTajJlacb Ha  ypOBHe
paboTOCIIOCOOHOCTH CTAPOIA.

JJOKyMeHTUpOBaHMe. CraTnueckue TUTIbI SIBJISIFOTCSI
OOKyMEHTallMeli MporpaMmbl, TPOBEpsieMOl KOMIIMJISTOPOM Ha
KOPPEKTHOCTb. B OT/IMYMe OT OOBIYHOIO KOMMEHTApUsi, aHHOTALMS
TUIIA HMUKOTJA He MOXET ObITh yCTapeBllei (II0 KpaiiHeil mepe, eciau
comepKalliMii ee MCXOOHbIM (aiinm HemaBHO YCIEIIHO IIpolies
KOMIWISILINIO). bosiee TOro, KOMIMMISITOPBI ¥ UHTEIrPUPOBAHHbBIE CPeJIbl
paspaboTtku (integrated development environments (IDE)) moryr
MCIO/Jb30BaTh AHHOTAUMM [JisS BbigauM Oojiee  KauyeCTBEHHOI
KOHTEKCTHOI cripaBku. Haripumep, IDE MoxkeT BbIBECTM Ha 3KpaH BCe
OOCTYIIHbIE 3JIeMEHTbl IIyTEeM OIIpeJleJIeHUs] CTaTUYeCKOro TUMa
BBIpaKEHMSI, KOTOpOe BBIOMPAIOT, ¥ AATh BO3MOKHOCTb IPOCMOTPETH
BCe 3JIEMEHTBI 3TOT0 TUIIA.

XOTSI CTaTUYECKIME TUIIBI B LI€JIOM MOJIE3HBI IJIsT JOKYMEHTUPOBAHUS
IIpOrpaMMbl, MHOTJA OHM MOIYT BBI3bIBaTh pasapakeHue TeM, UTO
3acopsioT ee. OOBIYHO YAOOHBIM CUMTAETCSI JTOKYMEHTMPOBAHUE Tex
CBeIeHMIi, KOTOPBIE YMTATE/ISIM IIPOrPaMMbl CAMOCTOSITE/IbHO M3BJIEUD
IOOBOJILHO TPyaHO. [To/ie3HO 3HATh, YTO B METOE, KOTOPbII OIpeneeH
CJIeayIoNIMM 00pa3oMm:

def f(x: String) = ...

aprymeHTbsl MeTona £ MO/DKHBI IIpMHaAIexaTb Tuily String. B To
’)Ke BpeMsI MOXXeT BbI3BaThb pasJparkeHue I0 KpailHel mepe oAHa U3
IBYX aHHOTAILIMI1 B CJIeAYIONeM IIpuMepe:

val x: HashMap[Int, String] = new HashMap[Int,
String]()



[TOHSITHO, UTO ObLIO ObI JOCTATOYHO IOKA3aTh, UTO X OTHOCUTCS K
tuny HashMap ¢ Int-tumnamu B KauecTBe KiIOuUeit u String-Turnamu B
KayeCcTBe 3HAUEeHUI, TOJIbKO OOUH pa3, OBa’KAbl IOBTOPATH OLHO U TO
ke HeT CMBICJIA.

B Scala mMmeercst BecbMa CJIOKHAsI CHMCTeMa JIOTMUYECKOTO BBIBOMA
TUIIOB, IMO3BOJISIIONIASI OMYCKATh IMOYTM BCIO MHAOpMAIMIO O TUIIAX,
KOTOpasi OOBIYHO BBHI3BIBAET pas3dpaskeHyue. B mpempiayineM IpuMepe
BIIOJTHE pabOTOCIIOCOOHBI U IBE MeHee paspaykaloliye aJibTePHATUBDI:

val x = new HashMap[Int, String]()
val x: Map[Int, String] = new HashMap()

BeiBog Tumma B Scala MoXeT 3axoOMThb [JOBOJBHO [JaJIeKO.
dakTHYeCKy I10JIb30BaTEeIbCKUII KO HepeaKko BooOIme ob6xomuTcs: 6e3
SIBHOTO 3aaHus TUIIOB. [Io3TOMY IMporpamMmsl Ha Scala 4acTo BBITJISIASIT
IIOXOXKMMM Ha  IPOTpaMMbl, HaIlMCaHHble Ha  [OMHAMUYECKU
TUIIM3UPOBAHHBIX SI3bIKAX CLIEHApUeB. ITO, B YACTHOCTHU, CIIPaBeIJIMBO
O TPUKIASHOIO KIMEHTCKOTO KOHa, CKJIeMBAaeMOIo W3 3apaHee
HAaMMCAHHBIX OMOJMOTEUYHBIX KOMIIOHEeHTOB. Ho gnag  camMux
010OIMOTEUHBIX KOMIIOHEHTOB 3TO ME€Hee XapaKTePHO, II0CKOJIbKY B HUX
3a4acCTyI0 IPUMEHSIIOTCS JOBOJIbHO CJIOKHBIE TUITBI, HE ITOMYCKaIoIIye
I'MOKOro MCII0JIb30BaHMS TaKUX cxeM. V1 9TO BIIOJIHE eCcTeCTBeHHO. Benpb
CUTHATYpbl ~ TUIIOB  3JIEMEHTOB,  COCTaB/SIIOIIMX  MHTepderic
MHOT'OKPATHO MCIIOJIb3YeMbIX KOMIIOHEHTOB, IOJ/DKHBI 3aJaBaTbCS B
SBHOM BUIe, TaK KaK OHM COCTaBJSIOT CYIIECTBEHHYIO 4YacCTh
COTJIALIEHMS MEXKIYy KOMIIOHEHTOM ¥ €ro KIMeHTaMIN!.

1.4. Uctoku npouncxoxaeHus Scala

Ha 3ambicesn Scala MOBausIM MHOIME SI3BIKM IIPOTPAMMMPOBAHMS U
ugen, BbIpabOTaHHbIE Ha OCHOBE MCCIEJOBAHUS STUX S3bIKOB.
@dakTMUecky HOBbIMM B Scala gBAAIOTCI JIMIIbL  HEMHOIMeE
0COOEHHOCTM — OOJIBIIMHCTBO M3 HUX YK€ IPUMEHSUIOCh B TOM WU
MHOM BUE B OPYIUX S3bIKaX MporpaMMupoBaHus. IHHOBauuu B Scala



TIOSIBJISIIOTCSI B OCHOBHOM M3 TOTO, KaK €ro KOHCTPYKLMM CBOISITCS
BOeAMHO. B aTOM pasmene OymyT mepedymcjieHbl OCHOBHbIe (PaKTOpBI,
OKa3aBlllle BIMSHME Ha KOHCTPYKUMIO si3bika Scala. IlepeueHp He
MOKET OBITb MCUEPIIBIBAIOUINM, MOCKOJbKY B KOHCTPYKLMSX SI3BIKOB
IIPOrpaMMMPOBAHMS TaK MHOT'O TOJIKOBBIX MIEH, UTO MepeducauThb
31eCh UX BCe IPOCTO HEBO3MOXHO.

Ha BHemHeM ypoBHe Scala 1mo3aMMCTBOBaJ CYIIeCTBEHHYIO UacCThb
cuHTaKcuca y Java u C#, KOTopble B CBOIO oUepedb B3sIM OOJIbIIMHCTBO
CBOMX CHMHTaKkcuuyeckux cornamennin y C u C++. BoipakeHus,
MHCTPYKLUMM U OJOKM B OCHOBHOM U3 Java, Kak, COOCTBEHHO, U
CMHTAKCUC KJIaCCOB, CO3OaHMe TMakeToB U ummoptlé. Kpowme
CMHTaKcuca, Scala mepeHs1 U Ipyrue 3jJieMeHThI Java: ero OCHOBHbIE
TUTIbI, 6OIMOTEKY KJIACCOB ¥ MOJI€JIb BbITIOJTHEHUS.

Scala MHOrMM 00s13aH U ApPyruM si3bikaM. Ero ogmHOpomHass Moesb
00BbeKTOB BIiepBble IOsiBWIach B Smalltalk u BriocimemcTBum Oblia
npuHATa S3bIKoM Ruby. Mpesi yHuBepcanbHOI BJIOKEHHOCTU (IIOUTHU
KaXgasi KOHCTPYKIMS B Scala MoskeT ObITh BJIOKEHA BHYTPb JII000J
Ipyroit KOHCTPYKLMM) peann3oBaHa u B Algol, Simula, a B nociiegHee
Bpems B Beta u gbeta. [IpyHLIMIO YHMBepCAJbHOTO IOCTYIA K BbI3OBY
MeTOmOB U BbiOOpy moseit mnipumien wu3  Eiffel. Tlomxom K
(GYHKIMOHATIBHOMY IIPOTPaMMMPOBAHMIO OYE€Hb OJM30K II0 IYyXy K
MIpMMeHsIeEMOMY B ceMelicTBe si3bIKOB ML, BUTHBIMM IIpeACTaBUTEISIMU
KoToporo sBisioTcss SML, OCaml u F#. MHorue (yHKINMM BbICIIETrO
TOpSIIKA B CTAaHAAPTHOM 6MbOIMoTeKe Scala mpucyTCTBYIOT Takke B ML
mnu Haskell. Tomukom s nosiBiieHuss B Scala moapasyMeBaeMbIX
IapamMeTpoB CTalu Kjaacchl TUMNOB s3bika Haskell — B  6oiee
KJIACCUMUYECKOM OOBEKTHO-OPMEHTUMPOBAHHOM OKPYXKEHMM OHM HaloT
aHaJIoTMYHbIe pe3yibTaThbl. Mcronb3dyemass B Scala ocHoBHas
6101M0TeKa MHOTOIIOTOYHOTO BBIUMC/IEHNSI Ha OCHOBe akTopoB, Akka,
CO34aBajiach I10Jl CMJIbHBIM BJIMSHMEM 0COOeHHOCTel sa3biKka Erlang.

Scala — He mnepBbIii $3bIK, B KOTOPOM akKIeHT cIejlaH Ha
MAacCIITabMpyeMOCTM ¥  pacluupsieMoCcTu. VicTopuueckume KOPHU
pacIMpsieMbIX SI3BIKOB [JISI  Pas3/IMUHBIX 00acTeil IpUMeHeHMs
obHapykMBawTcs B cTathe Iletepa JlanamHa (Peter Landin) 1966 roma



The Next 700 Programming Languages («Cnenmytouiye 700 s3bIKOB
nporpaMMupoBaHusi»)17. (I3bIk Iswim, OonmMcbhIBaeMbIii B 3TOM CTaThbe,
Hapsimy cC  Lisp sBiasiercsi OOHMM M3 TIIEPBBIX B CBOEM pofe
(QYHKIUMOHANBHBIX S3bIKOB.) IIpoucxokmeHue KOHKPETHOI wumen
TPaKTOBKM MHMUKCHOTO OIlepaTopa B KadyecTBe (PYHKIMM MOKET OBITh
npociaexxeHo Ao Iswim wu Smalltalk. Eme opHa BaxkHas MbIC/Ib
3aK/II04YaeTcsl B pas3pellleHMM MCII0Ab30BaHUSI (PYHKIMOHATbHOTO
auTepana (M 0670Ka) B KavyecTBe IapaMeTpa, IT03BOJISIONIETro
O6ubsMoTeKamM OIpeAensaTb CTPYKTypbl yrpasieHusi. OHa Takke
npouctekaer u3 Iswim m Smalltalk. Kak y Smalltalk, Tak u y Lisp
IOBOJIbHO TMOKMII CMHTAKCUC, MIMPOKO TIPUMEHSIBIIUIACS [IJISI CO3TaHMSI
BHYTPEHHMUX IIpeIMEeTHO-OPMEHTUPOBAHHbBIX $SI3bIKOB. Elle oauH
MacIHITabupyemblit s13bIK, C++, KOTOPbINi MOKET ObITh amaIlTUPOBAH U
pacumuped 6jaromapsi MCIOJIb30BAHUIO TIEPErpy3KkM OIIEPATOPOB U
CBOeJi cucTeme Ia0JIOHOB, MOCTPOEH, IO CpaBHeHMIO co Scala, Ha
HM3KOYPOBHEBOI 1 O0Jiee CUCTeMHO-OPUMEHTHMPOBAHHOM OcHOBe. Scala
TaKKe He IepBbIi SI3bIK, 00beIMHSIOMmNII B cebe (YyHKIMOHAIbHOE U
00BbEKTHO-OPUEHTUPOBAHHOE ITPOrpaMMMPOBaHME, XOTsI, HABEPHOE, B
3TOM HaMpaBJIeHNM OH MPOABUHYJICS ropa3ao gajblie rmpounx. K uncimy
IPYTUX SI3BIKOB, 00beIMHUBIINX HEKOTOpbIEe 37IeMEeHTbI
(OYHKIIMOHATbHOTO MIPOrpaMMMPOBaHUS B 00bEKTHO-
OpMEeHTUPOBAHHOM IIporpamMmmupoBaHum (object-oriented programming
(OOP)), ortHocsatcsi Ruby, Smalltalk 1 Python. Pacmmpenusi Java-
IOJJOOHOTO SIIpa HEKOTOPbIMM (YHKLIMOHAJbHBIMU UAESIMU ObLIN
NpenInpuHAaThl Ha Java-tmatdopme B Pizza, Nice, Multi-Java 1 camom
Java 8. CyllecTBYIOT TaKKe M3HAUaJIbHO (QPYHKIMOHA/IbHbIE SI3bIKU,
KOTOpbIe MPMUOOpen cucTeMy 0ObEeKTOB. B KauecTBe mpumepa MOKHO
npuBectu OCaml, F# u PLT-Scheme.

B Scala nmpuMeHSIOTCS TaKKe HeKOTOpble HOBOBBeAEHMUS B 00J1acTu
SI3BIKOB ITpPOTpaMMMpoBaHys. Harpumep, ero abCcTpakTHbIE TUITBI — 3TO
6osiee  OOBEKTHO-OPMEHTMPOBAHHASI  aJbTEPHATMBA 00O0OIIEHHBIM
TUIIAM, €ro TPEeNTbl II03BOJISIIOT BBIIOJHATL TIMOKYI0 COOpKY
KOMIIOHEHTOB, a SKCTPAKTOpbl 00ecIieuMBalOT HEe3aBUCUMBI OT
IIpeACTaB/IeHMsI CIIOCO0 MOMCKa I10 I1a6I0Hy. DTY HOBOBBEIEHMST ObIIN



MN3J10’KEeHbI B CTAaTbsX Ha KOH(I)epeHLU/IHX I10 SI3bIKaM
IIporpaMMuMpoOBaHMs B ITOC/IegHMEe roJbl.

Pe3ome

O3HAaKOMMBIIMCbL C 9TOI TJIaBOW, Bbl MOJYUYMJIM HEKOTOpOe
rpeJicTaBjeHNue O TOM, UTO Takoe SI3bIK Scala 1 Kak OH MOXeT MTOMOYb
IIpOorpaMMUCTy B paboTe. Paszymeercs, Scala He pemmT Bce Baliu
npo6jeMbl M He IIOBBICUT BOJIIIEOHBIM 00pa3oM Bally JIMYHYIO
MPOAYKTUBHOCTh. CiemyeT 3apaHee MpenylpennTb, UTO Scala Hy)XHO
IIPUMEHSITb MCKYCHO, a MJs 3TOro MOoTpebyeTcsi IpuobpeTeHue
HEKOTOPBIX 3HAHMII U IIPAKTUMYECKMX HABBIKOB. EC/IM Bbl ONpUILIN K
Scala ot s13pIKa Java, TO OOHMMM U3 HambOJIee CIOKHBIX aCIIEKTOB €ro
M3yuyeHMus i1 Bac MOTYT CTaTh cucTema TumoB Scala, KoTopas
CylLlleCTBEHHO Ooraue, yeM y Java, 1 ero rnojjaepskka (GyHKIMOHAIbHOIO
CTUJISL NOporpaMmmupoBaHus. llenb MOaHHOM KHUTUM — IIOCTY>KUTD
PYKOBOACTBOM MPU ITO3TATHOM, OT MPOCTOrO K CJIOXHOMY, U3YUYEHUU
ocobenHocreit Scala. Ilonmaraem, 4YTO BBl IIpUOOpeTeTe BecbMa
T10JIe3HBII OMBIT, PACIIMPSIONIMIA Balll KPYTrO30p U U3MEHS IO B3TJIS]
Ha IIPOEKTUPOBaHMEe MPOTPAaMMHBIX cpeAcTB. HameeMcsi, YTO Bbl TaKKe
MOJIyuMTe OT MPOrpaMMMUpoBaHusl Ha Scala MCTMHHOE YIOBOJbCTBUE U
TBOpPUYECKOE BIOXHOBEHME.

B cnemytoiieli riiaBe Mbl IPUCTYIIMM K HalMCAaHMIO Kofa Ha Scala.
1 Scala mpoM3HOCUTCS KaK «CKaiax.

2 MoskanyiicTa, He cepAMUTECh Ha HAC, eC/IM He CMOXKeTe pa300paThCsi CO BCeMY TOHKOCTSIMMU
3Toi porpamMmMbl. O6bsICHEHMS OYIyT TaHbl B BYX CJI€IYIOIIMX TJlaBax.

3 Raymond E. The Cathedral & the Bazaar: Musings on Linux and Open Source by an
Accidental Revolutionary. — O’Reilly, 1999.

4 Steele Jr., Guy L. Growing a Language. Higher-Order and Symbolic Computation, 12:221-
223, 1999. Transcript of a talk given at OOPSLA, 1998.

5 factorial(x), mnu x! B MaTeMaTUueCKO 3aMMUCH, SIB/ISIETCS Pe3yJIbTaTOM BbIUMcaeHus 1 x 2 x
x ... x x, rge a1 0! onpeneseHo 3HaueHue 1.

6 Scala mocTaB/sieTcst CO CTaHIAPTHOM O6MOIMOTEKOI, YaCTh KOTOPOJ OyIeT pacCMOTpeHa B
JIaHHO KHUTe. 3a TOMOJHUTEIbHOI MH(POpMaLyeil MOXKHO 06paTUThCS K MMEIOIIeics B



6ubmmorexke nokymeHtauuu Scaladoc, mocTymHO B IMCTpUOyTHBE U B VIHTEpHeTe T10 afpecy:
http://www.scala-lang.org.

7 Kay A. C. The Early History of Smalltalk. In History of programming languages. — II, P. 511-
598. — New York: ACM, 1996.

8 HaumHas c Java 8, y MHTepdeiicoB MOTYT ObITh MCXOAHbIE peain3aluy METOJ0B, HO OHU He
MpeaJjaraloT BCeX TeX CBOJMCTB, UTO MMEIOTCS y TPEMTOB s3bIKa Scala.

9 M3HauasnbHO CylecTBoBana peanmsaius Scala, 3armyckaemast Ha riatdopme .NET, HO oHa
607bIIIE HE UCTIONb3YeTCs. B roc/ienHee Bpems Bce 60JIbIITYIO MTOMYJISIPHOCTh HAbUpaeT
peanusaiius Scala moa Ha3BaHMeMm Scala.js, 3amyckaemast Ha JavaScript.

10 EgHCTBEHHOE OT/IMYMe 3aK/TI0UAaeTCs B TOM, UYTO IepeMeHHbIe S9K3eMIUISIpa, MoyuyeHHbIe
B cyiydae nmpuMeHeHus Scala, 6yayt duHanbHbiMu (final).

11 OYHKIMOHATBHBIN TUTEpaT MOXKET Ha3bIBaThCS MPEAMKATOM, €C/IV TUIIOM €ro pe3y/IbTaTa
oynet Boolean.

12 Takoe MCII0/Ib30BaHMe CMMBOJIA ITOTUEPKMBAHNS B KAUECTBE 3aMeCTUTE/IS /ISl apIyMeHTOB
paccMmaTtpuBaeTcs B paszese 8.5.

13 O6001IeHHbIE TUITHI PACCMATPUBAIOTCA B IJ1aBe 19, mepeceuenus (Hanpumep, A cB c C) —
B r71aBe 12, a abcTpakTHbie TUIBI — B r1aBe 20.

14 Kay A. C. An email to Stefan Ram on the meaning of the term “object-oriented
programming”. July 2003. The email is published on the web at.
http://www.purl.org/stefan_ram/pub/doc_kay_oop_en (accessed June 6, 2008).

15 Dijkstra E.W. Notes on Structured Programming. April 1970. Circulated privately. Available
at http://www.cs.utexas.edu/users/EWD/ewd02xx/EWD249.PDF as EWD249 (accessed June 6,
2008).

16 I'maBHOe OT/IMYMe OT Java KacaeTcsl CMHTaKCHMCa /ISl aHHOTAIMii TUTIOB: BMeCTO «Turt
repeMeHHasi», Kak B Java, UcIonab3yeTtcst popma «mepemenHas: Tum». [IpumeHsiembliit B Scala
MOCTMOUKCHBIN CMHTAKCUC TUIIA TTIOXO0X Ha cuHTakcuc Pascal, Modula-2 mnu Eiffel. OcHoBHas
MpUUYMHA TAKOTO OTKJIOHEHMS MeeT OTHOIIIeHMe K JIOTMYeCKOMY BbIBOAY TUIIA, 3aYaCTYIO
M03BOJISIIONEMY OITYCKaThb TUIT TIepeMeHHO¥ MM TUIT BO3BpalllaeMoro MeToioM 3HaueHus1. Jlerue
MCIIOTb30BaTh CMHTAKCUC «IepeMeHHast: TUI», MOCKO/IbKY JBOETOUME U TUIT MOXKHO ITPOCTO He
yKasbiBaTh. Ho B cTmiie s3bika C, ucronb3ytomiero dopmy «THUIT TiepeMeHHasi», MPOCTO TaK He
YKa3bIBaTh TUIT HeJIb3sl, TOCKOJIbKY TIPU 3TOM MCUE3HeT caM IIPM3HAK Hauajia onpeneneHust. st
HeyKa3aHHOI'O TUIIA B KauecTBe 3al0JHUTeIs TpebyeTcs: Kakoe-HUOyAb KitoueBoe caoBo (C# 3.0,
B KOTOPOM MMeeTCs IOTMUECKMIi BbIBOJI, TUTIA, [IJIsS 9TOV 11eJIX UCIOIb3yeT K/IIoUueBoe CJIOBO var).
Takoe anbTepHaTUBHOE K/IIOUEBOE CJIOBO MPeJICTaB/IsIeTCS] HECKOIBKO 00siee HalyMaHHbIM U
MeHee IMPUBbIYHBIM, YeM TMTOIXO0]I, MCII0/Ib3yeMblii B Scala.

17 Landin P. ]. The Next 700 Programming Languages // Communications of the ACM. —
1966. — 9(3):157-166.
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2. MNepBble warun B Scala

Hacraso BpemMs HammcaTh Kakoii-HMOyAb Kofd Ha si3bike Scala. ITpeskme
yeM IepeiTu K yriaybaeHHOMY u3yueHuio Scala, IpouTuTe 1Be BBOAHbIE
IJIaBbl 4, YTO HaMboJjIee BaXKHO, ITOIIPOOYIITe CAMOCTOSITE/IbHO HAIIMCATh
Kod. PexomMeHayeM 10O Mepe OCBOeHMSI MaTepuajga Ha IMPaKTUKe
MIpOBepUTh PaboOTy Bcex IPUMEpPOB KOAa, IMpeICcTaBI€HHBIX B 3TONI U
Moc/eqyIoluX riaaBax. Jlydille Bcero IpUCTYONuUTb K u3ydyeHuio Scala,
MIPOTpaMMUPYS Ha 3TOM SI3bIKe.

JIis1 3aITycKa IIpecTaB/JIeHHbIX Jajiee IIPMMEPOB Y BacC IO/IKHA ObITh
cTaHgapTtHasg ycTaHoBka Scala. IlonyuuMThb ee MOXHO TIIO aapecy
http://www.scala-lang.org/downloads, cienyss MHCTPYKUMSIM [J1s Balei
iaTgopmbl. Bbl MOKeTe BOCIIO/Ib30BaTbCSl TakKkKe MOIOJHUTETbHBIM
mopysieMm Scala gns Eclipse, Intelli] mnu NetBeans. [IpuMmeHuTe/NbHO K
maraMm, paccMaTpuBaeMbIM B OJAHHOI TIJiaBe, MpeArojgaraeM, 4TO BbI
BOCIIO/Ib30BaJINCh AUCTpUOyTHUBOM Scala 13 scala-lang.org18.

Eciiu BbI OIBITHBINM ITPOrpaMMUCT, HO HOBMUOK B Scala, ciemymoiine
IoBe IJIaBbl JAAYyT BaM IOCTAaTOUYHBIA OOBbEeM 3HaHMIA, TO3BOJISIOIIMIA
MIPUCTYNIUTh K HaNMCAaHUIO TOJIe3HbIX IporpaMM Ha Scala. Eciu ombIT
IIPOrpaMMMPOBaHMs y BaC HEBEJIMK, TO YaCThb MaTepuaaa MOKET
IIOKa3aTbCd 4YeM-TO 3aragoyHbiM. Ho He crouT rnepexxuBaTbhb. [ljis
YCKOpeHMsI TIIipoliecca WM3ydyeHMsT HaM IIpUIIIOCh 000#THUCh 6e3
HEKOTOPBIX IToJIpoOHOCTeN. bosee 06CTOsITE/IbHO BCe OymIeT 00bSICHEHO
nanee. Kpome Toro, B CieAyKOIIMX OBYX I1aBax MAeTCs Psifl CHOCOK, Iae
yKa3aHbl pa3fesbl KHUTM, B KOTOPBIX MOKHO HaiTu 0Oosee
paciMpeHHyI0 MHGOpMAaLMIO.

lar 1. OcsoeHune uHTepnpertaropa Scala

[Ipoiie Bcero MpUCTYIIUTh K M3ydyeHMIO Scala myTeM MCIIO/Ib30BaHMUS
Scala-mHTepripeTaTopa — MHTEPAKTMBHONM OOOJOUKM OJIS HaIMCaHUS
BbIpaKeHMII ¥ TiporpaMM Ha Scala. HHTepmperaTop, KOTOPbIii
Ha3bIBaeTcs scala, OyoeT BHIUUC/ISIThL HabMpaeMble BaMM BbIpaXKeHUS U


http://www.scala-lang.org/downloads

BBIBOJVTD Ha 9KpaH TIoJTyJaloleecs 3HayeHMue. YT0o6HhI
BOCIIO/Ib30BAThCSI ~ MHTEPIIPETATOPOM, HYKHO B  IIpUIJIAlI€HUU
KOMAaH/ITHOJ CTPOKM HabpaTh KomaHay scalal9:

$ scala

Welcome to Scala version 2.11.7

Type in expressions to have them evaluated.
Type :help for more information.

scala>

[Tocyie Habopa BeIpaskeHMs, HanpuMep 1 + 2, ¥ HaKaTUs KIaBUIIN
Enter:

scala> 1 + 2

MHTEepOpeTaTop BbIBEJET Ha SKPaH:
resd: Int = 3
JTa CTPOKa BKJIIOYAET:

° dBTOMATNYECKIAN CreHepmnpoBaHHOE nin ornpenejaeHHoe
I10JIb30BaTe/ieM MM OJ151 CCbIJIKM HAd BbIYMCJIE€HHOE 3HadYeHNe (res@,

o3Hauvarouiee pesyiabrat 0);

e IBOETOUME (:), 32 KOTOPBIM CJIeayeT TUIT BbIpaxkeHUd (Int);

e 3HaK PaBEHCTBA (=);

e 3HaUEHMe, [TOJIyYeHHOE B pe3y/ibTaTe BbIUYMCIeHUS BbIpakeHUsd (3).

Tun Int ykaspiBaeT Ha Kjiacc Int B makeTre scala. [Takersl B Scala
QHAJIOTMYHBI I1aKeTaM B Java — OHM pa3dmBaioT IyI00aJIbHOE
IIPOCTPAHCTBO MMEH Ha YaCTu U IIPedOCTaB/SIOT MeXaHWU3M [JIs
COKpBITUS HOaHHbIX20. 3HaueHMs Kiaacca Int COOTBETCTBYOT int-
3HaYeHMsIM B Java. Ecjii roBOpuTh B 00I1IEM, TO Y BCEX dJIEMEHTAPHBIX
TUIIOB Java eCTb KOHKpeTHbIe KJIacChl B MMakeTe scala. Hampumep,



scala.Boolean cooTBeTcTByeT Java-Tuilty boolean. A scala.Float
cooTBeTcTBYeT Java-tuity float. M mpu kKoMmmaguum Balllero Kopa
Scala B 6aiiT-Kom Java koMmmmasiTop Scala OymeT MCIOJIb30BaTh
jJleMeHTapHble TUIIBI Java TaM, TIe BO3MOXKHO 00ecIeunTh BaM
MIPEMMYIIECTBA B IMIPOMU3BOAUTEILHOCTY IIpU paboTe ¢ 3jieMeHTapHbIMMU
TUIIAMUA.

HNpentudukatop resX MOKeT MCII0JIb30BaTbCsI B TMOCAEAYIONINX
cTpokax. Hampumep, IOCKOJbKY paHee MJisi res@® ObLIO YCTaHOBJIEHO
3HaYeHMe 3, TO BhIpaskeHMe resO * 3 OymeT BbIUMCIEHO B 9:

scala> res@ * 3
resl: Int = 9

IInis  BbIBOJAA Ha SKpaH HeoOXOAMMOro, HO HeIOCTAaTOYHO
nH@opmaTuBHoro npuBeTcTBUsI Hello, world!  Habepure
CIenyIoLyI0 KOMaHIy:

scala> println("Hello, world!")
Hello, world!

OyHKIMS println BBIBOOAUT HA CTaHAAPTHOE YCTPOMCTBO BbIBOIA
IepeJaHHYI0 €l CTPOKy II0J0OHO TOMy, KakK 3TO [deJaer
toSystem.out.println B Java.

Lar 2. OnpepaeneHne nepeMeHHbIX

B Scala nmeroTcst 1Be pa3sHOBUIHOCTU IlepeMeHHbIX: vVal-epeMeHHbIe
U var-nepemeHHble. Val-mepeMeHHble aHAJOTUYHbI (PUHATLHBIM
rnepeMeHHbIM B Java. I[locie mMHMOManusauuu val-niepeMeHHas yke
HMKOTIa He MOXXeT ObITh IOBTOPHO ITPMCBOEHA. B oT/imume oT Hee, var-
riepeMeHHasl aHaJ0rMUHa He(MHAIbHOI IIepeMeHHOi1 B Java. B TeueHue
CBOErO KM3HEHHOI'O IIMKJIAa vVar-liepeMeHHas MOKeT ObITh ITPMCBOEHA
1oBTOpHO. OrtipeneneHue val-llepeMeHHOM BBIIVISIAUT CIeAYILIUM
obpasom:



scala> val msg = "Hello, world!"
msg: String = Hello, world!

JTa MHCTPYKLMS BBOAUT B YIOTpeb/ieHMe IIepeMeHHYI0 mSg B
KauecTBe MMeHu g cTpoku "Hello, world!". Tunom msg gaBisieTcs
java.lang.String, mockoabKy CcTpoku B Scala peanusyiorcs Java-
KJIaccoM String.

Ecny Bbl NPUBBIKIM OOBSIBISITH IepeMeHHble B Java, TO B 3TOM
IIpyMepe KoJla MOXKeTe 3aMeTUTb OJHO CYIlleCTBEHHOe OTanune: B val-
orpefeneHun Hurme He QGUIYpUPYIOT HM java.lang.String, Hu
String. OTOT mpuMep AeMOHCTPUPYET Jlo2uUuecKuli 861600 muna, TO eCThb
BO3MOXXHOCTbD Scala orpeensaTh Heyka3aHHbIe TUIIbI. B mTaHHOM city4ae,
TOCKOJIbKY Bbl MHUIIMAIU3UPOBAIN MSg CTPOKOBBIM JuUTepaaom, Scala
IpuaIeT K BBIBOMAY, UTO TUIIOM mSg HobkeH ObiTh String. Korpa
MHTeprnpeTaTop (MAM KOMIIMAATOpP) Scala xodeT BBIMOIHUTL BBIBOJ,
TUIIA, 3a4YacTyl0 JIydille Bcero OyaeT MO3BOJUTh €My CHelaTh 3TO, He
3aCopss KOJ, HEHYKHOI SIBHOM aHHOoTauuein thuia. Ho eciu xoTure,
MOKeTe yKa3aTb TUII SIBHO, ¥, HABEpPHOe, MHOTIa 3TO PULETCS OelaTh.
S{lBHas aHHOTALMSI TUIIA MOXET He TOJIbKO TapaHTUPOBATb, UTO
KOMIIMJSATOpP Scala BeIBemeT skejlaeMblil TUIT, HO U TTOCTY>XUTb OJIe3HOI
IOKYMEHTAalMeN IJisl TeX, KTO BIIOC/IeACTBUM CTAHET YUMTATh Balll KoJ. B
oT/inyue OT Java, e TUII IIepeMeHHO YKa3bIBAeTCs IMepel ee MMEeHEM,
B Scala BbI 3amaeTe TUII ImepeMeHHOJ IIOC/ie ee MMEeHMU, OTHEJSISI ero
IBOETOUYMEM, HATIpUMeD:

scala> val msg2: java.lang.String = "Hello again,
world!"

msg2: String = Hello again, world!

Wnu ke, MOCKOJIbKY TUIIBI java.lang OMO3HAITCS B IIporpaMmax
Ha Scala o ux rpocThiM MMeHam21, 3aMCh MOXXHO YIIPOCTUTb:

scala> val msg3: String = "Hello vyet again,
world!"

msg3: String = Hello yet again, world!



BepHemMcss K MCXOOHON mepeMeHHOM msg. Ilocko/ibKy OHa
olpenesieHa, €0 MOXXHO BOCIIO/Ib30BaTbCsl B COOTBETCTBUM C BalllMMU
OXXUIOAHUSIMU, HaTIpUMep:

scala> println(msg)
Hello, world!

YuuTbeiBas, YTO msg SIBJsSeTCsA val-, a He var-nepeMeHHOM, Bbl He
CMOXeTe IMOBTOPHO IPUCBOUTD el Ipyroe 3HaueHme22. Ilocmotpure, K
IIpUMepy, KakK MHTepIpeTaTop BbIpakaeT CBOE HEIOBOJILCTBO IIPU
TIOIIBITKE CHeJaTh ClIeaylolee:

scala> msg = "Goodbye cruel world!"
<console>:8: error: reassignment to val
msg = "Goodbye cruel world!"
A

Ecin HY)XHO BBIIIOJIHUTL IIOBTOPpHOE IIpMCBaMBaHue, CcCjleayeT
BOCITIOJIb30BATbhCSI var—nepeMeHHof/’I:

scala> var greeting = "Hello, world!"
greeting: String = Hello, world!

Kak TOJIbKO MPUBETCTBME CTAHET vVar-, a He val-TlepeMeHHO, eMy
MOKHO OymeT IIPMCBOUTH Apyroe 3HaueHue. Ecim, K mpumepy, Bbl
CTaHeTe pasApakuTejibHee, MOXeTe T[IOMEHSITb IIPUBETCTBME Ha
IIPOChOY OCTABUTD BaC B IIOKOE:

scala> greeting = "Leave me alone, world!"
greeting: String = Leave me alone, world!

Ilns BBOJA B MHTEpPIpeTaTOp KOoAa, He MOMeNAlollerocss B OLHY
CTPOKY, IIPOCTO TIpOAoO/DKaliTe HabuMpaTb KOA, IOC/Ie 3alloJHEeHUS
nepBoii cTpoku. Ecau Habop Kopa elle He 3aBepilieH, MHTEPIIPeTaToOp
oTpearupyeT YCTAaHOBKO Ha CJIeIyI0lei CTPOKEe BEePTUKAIbHOM YePThI:



scala> val multiLine =
| "This is the next line."
multiLine: String = This is the next line.

Ecnu moiimeTe, UTO Habpaiy 4YTO-TO HE TO, @ MHTEPIpPeTaTop Bce
ele >XIeT BBOJA HOIIOJHUTEIbHOIO TEKCTa, MOXKeTe CaejiaTb OTMEHY,
IBaskIbl HaXKaB KiaaBuiry Enter:

scala> val oops =

|

|
You typed two blank lines. Starting a new command.
scala>

Ilanmee B KHUTe€ CUMBOJIbI BEPTUKAIbHOI UEPThl OTOOpPAKAThCS HE
OymyT, 4TOOBI KOJ, JIerye YMTAa/ICSI M ero ObLIO IIPOIle CKOMMPOBATh U
BCTaBUTh B MHTEPIpEeTaTOpP M3 JIeKTPOHHOI Bepcuu B popmate PDF.

Lar 3. Onpepenenne PpyHKUMIA

[Tocne paboThl ¢ nepeMeHHbIMM B Scala Bam, HaBepHOe, 3aX0TeJIOCh
HamucaTh Kakue-HMOynb yHkuuu. B Scala aTo menaercs Tak:

scala> def max(x: Int, y: Int): Int = {
if (x > y) X
else vy

)
max: (x: Int, y: Int)Int

Omnpenenenne GyHKIIMM HAaUMHAETCS ¢ KiatoueBoro ciaoBa def. ITocne
MMeHM (QYHKUMM, B OJAaHHOM CJiyyae max, CTOMUT 3aKIIOUeHHbII B
KpYIJIble CKOOKM IMepedyeHb ITapaMeTpoB, pa3de/ieHHbIX 3amsSTbhiMU. 3a
KaKIbIM MapaMeTpoM (YHKIIMM O/DKHA Cled0BaTb aHHOTAllMS TUIIA,
riepes; KOTOPOil CTaBUTCSI IBOETOUME, TOCKOJIbKY KoMOuasiTop Scala (u



MHTEPIIPETATOP, HO C 3TOTO0 MOMEHTa OymeT YIIOMMHATbCSI TOJBKO
KOMITMJIITOP) He BBIBOOUT TUIIbI MMapaMeTpoB (QyHKLMM. B maHHOM
npumepe QyHKIMS 10 MMEHM maX IoJiydaeT IBa IapamMeTpa, X U Y, U
06a oHM OTHOCSITCS K THITy Int. [Tocsie 3akpbIBalolell KPYyIyIoi CKOOKM
IIepeyHst mapaMeTpoB PYHKINMM MaX 00OHAPYKMBAETCS aHHOTAIMSI TUIIA
: Int. OHa ompepesnsieT mun pe3yivmama camoil QyHKLIMM max23. 3a
TUIIOM pe3yJbTaTa (PYHKIMM CTOSIT 3HAaK paBeHCTBA U Iapa (GUTYPHBIX
CKOOOK, BHYTPM KOTOPBIX PACIIOIOXKEHO Tea0 (GYyHKIIMA.

B maHHOM cCiiyyae B TeJjie COOEPKUTCS OOHO BbIpakeHue if, c
IIOMOIIbI0 KOTOPOTO B KauecTBe pe3y/jbTaTa BbINOJHEHUSI (QYHKUUU
max BbIOMpaeTcs MO0 X, MO0 Y B 3aBUCUMMOCTM OT TOTO, 3HAUeHMe
KaKoi 13 nmepeMeHHbIX 6osbire. Kak 3mech mokasaHo, BeipakeHue if B
Scala MoOXXeT BBIUMCIATBCS B 3HAuUeHMe, II0JOOHOe TOMY, UYTO
BBIUMCJISIETCSI TepHapHbIM oIliepaTopoMm Java. Hampumep, Scala-
BeIpakeHne if (x > y) X else y BBIUMUCISAETCS TOYHO TaK Ke, KaK
BbIpakeHue (X > y) ? x : y B Java. 3HaK paBeHCTBA,
MpeIIecTBYIOMINIA Teay (PYHKIMM, JAaeT MOHSITh, UTO C TOUKU 3PeHMUs
(QYHKUMOHAJBHOTO  MMpa  (QyHKUMS  oOIpelessieT  BbIpakeHUe,
pe3yJbTaTOM BBIUMC/IEHUSI KOTOPOr'O CTAHOBUTCS 3HaueHue. OCHOBHAs
CTPYKTypa (PyHKIMM ITOKa3aHa Ha puc. 2.1.

Onpepenerdwve hyHKLWKW HaduHaeTca ¢ def

Mma pyHKL K

I'”\ I." Cnuncok napameTpoB B Kpyribix ckobkax
."I / | Tvn peaynstata QyHKUMK
| ! /
v 4 v ¥
def max(x: Int, y: Int): Int = {
if (x > y) R
X - 3Hak paseHcTBa
else T Teno dpyHKuMM
y B QUrypHbIX cKoBKax
}

Puc. 2.1. OcHoBHas dopma onpeneneHuns dyHkummn B Scala



MHorga xomnuasgtTop Scala MoskeT mOTpebOBaTh OT BacC yKa3aTh TUIT
pesynbTata @QyHKuuMu. Ecau, K 1npumepy, @YHKUUS SIBISETCS
pexkypcueHoti24, Bbl OOJDKHBI SIBHO 3alaTh TUII ee pe3yiabraTta. Ho B
caydae ¢ (QyHKIMEN maX Bbl MOXXeTe He yKa3blBaTb TUII pe3y/ibTaTa
QYHKUMM — KOMIIMJSITOP BbIBEET €ero caMoCTosTenbHO025. Eciu
(QYHKIIMS COCTOUT TOJbKO M3 OJHOI MHCTPYKIMM, TO HPU KeJaHUU
dburypaple  cKOOKM  MOXHO He  cTaBuTh. CjiemoBaTe/bHO,
aJbTepHATUBHBIN BapMaHT QYHKIMM MaX MOXKET ObITh TAKMM:

scala> def max(x: Int, y: Int) = if (x > y) x else

N
max: (x: Int, y: Int)Int

[Tocse onpenenenus: PyHKIMM ee MOKHO BbI3BaTh 10 MIMEHMU:

scala> max(3, 5)
res4: Int = 5

A BOT ornpeneneHne QyHKINMM, He MOJy4alollleil mapaMeTpoOB U He
BO3Bpalljalollieil IoJIe3HOro pe3yibTara:

scala> def greet() = println("Hello, world!")
greet: ()Unit

Korma  ompepensiercs ~ QyHKUMST ~ TIPUBETCTBUS greet(),
MHTEPIIPeTaTOp OTK/IMKAeTCd caenyrommum Imnpusercteuem: ()HUnit.
PasymeeTtcs, cJioBo greet — 3T0 MMs GyHKUMM. IIycToTa B CKOOKax
TOKa3bIBaeT, UTO QYHKIIMS He MoJyJyaeT mapameTpoB. A Unit sgBasercs
TUIIOM pe3ynbTaTa (GQyHKUMKM greet. Twum pesynabraTa Unit
MOKa3bIiBaeT, UTO (YHKIMSI He BO3BpalllaeT HMKAKOTO MHTEPeCHOro
sHauenus. Tum Unit B Scala momob6eH tTuny void B Java. ®akTuuecku
KasKIbIl MeTOo/, BO3Bpalawimuii void B Java, orobpaskaeTcst Ha METO/I,
Bo3Bpamaomuii Unit B Scala. Takumm o6bpasom, MeTOIbI C TUIIOM
pesynbTaTa Unit BBIMOIHSIOTCS TOJIBKO IJISI TOI'O, YTOOBI IIPOSIBUIINCH
ux 1robounsie 3¢dexTsl. B cayuae ¢ greet() mob6ouyHbIM 3¢hdeKToM



oymeT [HOpykeckoe IIPUMBETCTBME, BbIBEAEHHOE Ha YCTPOICTBO
CTaHIapPTHOTO BBIBOIA.

[Ipy BBIMOJIHEHUM CJIeAYIOIIEro imara kopx Scala 6ymeT momeleH B
daitn u 3amyiieH B KauyecTBe cleHapus. EwiM HY)XHO BBIMTH U3
MHTEPIIpeTaToOpa, 3TO MOXKHO CIeJaTh IIyTeM BBOJA KOMaHIbI :quit
W :q:

scala> :quit

$

Lar 4. CospaHue cueHapues Ha f3blKe Scala

HecmoTpss Ha TO uTo s3bIK Scala pa3paboraH, YTOObI IIOMOYb
IIpOrpaMMMUCTaM B CO3JaHMUM OYeHb OOJbIINX MAaCIITAOMPYEeMBbIX
CUCTEM, OH BIIOJIHE MOKET TIOJOUTM U [JIS pelleHus MeHee
MacIITaOHBIX 3aJauy HaIoAobOme HammcaHus cueHapueB. CreHapuit
IpeAcTaBisieT co00ii MPOCTYIO0 II0C/IeI0BAaTe/IbHOCTb MHCTPYKIINIA,
pasMeleHHbIX B ¢ajijie 1 BBITIOJHSIEMBIX IPYT 3a Apyrom. [TomecTtuTe B
daiin mo umenu hello. scala cienyrounii KO

println("Hello, world, from a script!")
a 3aTeM 3arycTtuTe aiiy Ha BbITTOJIHEHMEe26:
$ scala hello.scala

U BbI OJTyYNTE €lle OOHO ITPUBETCTBUE:
Hello, world, from a script!

AprymeHTbl KOMaHIHOJM CTPOKM, yKa3aHHble IJis clieHapus Scala,
MOXHO mnoayuuTb u3 Scala-maccuBa 1o wumeHu args. B Scala
MHAEKcalusl 3JIeMEHTOB MacCUBa HAUMHAETCS C HY/ISI U obpalleHue K
3JIeMEHTY BBIMOJHSIETCSI yKa3aHMEM MHIEeKca B KPYIJIBIX CKOOKax.
CnepmoBaTesibHO, NEepPBBIM 3JeMeHTOM B Scala-maccuBe 1o MMeHHU
steps Oyner steps(0), a He steps[0@], Kak B Java. YoeauTbCs B 3TOM



Ha IpakKTMKe MOXHO, CO3JaB HOBBbII ((aitn Mno MMeHu
helloarg.scala:

// TlonpuBEeTCTBYNTE COLEPXMMOE MEPBOLCO apryMeHTa
println("Hello, " + args(©) + "!")

d 3aTeM 3aIlyCTUTe €ro Ha BbITIOJIHEHME!:

$ scala helloarg.scala planet

B sroit KOMaHae planet r1epemaercss B KaueCcTBe apryMeHTa
KOMAaHIHOM CTPOKM, AOCTYITHOT'O B CIieHapUM IIPU UCIIOJIb30BaHUN
BoIpakeHMs1 args(0). I[losTomMy BBl OO/DKHBI YBUAETh Ha 3SKpaHe
C/IeqyIOIIMI1 TEKCT:

Hello, planet!

O6paTtuTe BHMMaHME Ha HaJIMuKe KOMMEHTapus B CIleHapUMu.
Komnunsitop Scala mpourHopupyeT CUMMBOJIBI MeXAy // M KOHIIOM
CTPOKU, a TaKKe BCe CMMBOJIbI MeXIy COUeTaHUSIMU CUMBOJIOB /* u */.
B sToM mpuMepe TakKe IOKa3aHO 00bemyHeHMe String-3HaueHMi,
BBITTOJIHEHHOE C TIOMOIIIbI0 orepatopa +. Bechb kKon paboTaeT BIOJIHE
npeackasyemo. Boipakenue "Hello, " + "world!" 6ymeT BbIUMCIIEHO
B CTpOKy '"Hello, world!".

Lar 5. Opranusauusa umkna ¢ nomoluubio while u npunsaTue
pelwieHus ¢ nomouwbio if

Yrobpl IOMpoOOBaTh B paboTe KOHCTPYKLMIO while, Habepure
ceayIoMii Kog ¥ coxpaHuTe ero B ¢daityie printargs.scala:

var 1 = 0

while (1 < args.length) {
println(args(i))
i+=1



NMPUMEYAHUE

XoTs npuMmepbl B AaHHOM pasfgefie NoMoralT 00bSICHUTbL CyTb LMK/IOB
while, OHM He AEeMOHCTPUPYIOT HAUNYYULWKA CTUAb NPOrPaMMMUPOBAHMUSA
Ha Scala. B cnegywoweM pasgene 6OyayT nokasaHbl 6onee
pauMOHanbHble  NOAXOAbl, No3Bonswwme m3bexats nepebopa
3/1IEMEHTOB MaCCMBA C MOMOLLbI0 UHAEKCOB.

DTOT ClieHapUil HAUMHAETCS C OIlpede/ieHUs [lepeMeHHOoMi var 1 = 0.
BbpIBOI, TUIla OTHOCUT MepeMeHHYI0 1 K Tuily scala.Int, mOCKOIbKY
3TO TUIl ee HayaJbHOro 3HaueHus ©O. KoHcTpykuus while Ha
cjlefyiwlleit CTpoke 3acTaBiseT 670K (kod Mexkay GUrypHbIMU
CKOOKaM1) ITIOBTOPHO BBITIOJHSITBCS, IIOKa OyJeBO BbIpakeHMue i
< args. length 6ymer BeruncasaThesa B false. Meron args. length
pacCYUTHIBAET IJIMHY MAacCUBa args. biIOK cOnepXUT gBe MHCTPYKIUH,
KaXk[ast M3 KOTOPbIX HabpaHa C OTCTYIIOM B JiBa IpobeJia, YTO SIBJSIETCS
pekoMeHAyeMbIM CTWUJIeM OTCTYIOB Ajsi Kojga Ha Scala. Ilepsas
MHCTpYKUMS, println(args(i)), BBIBOOUT HA 3KpaH i-i1 apryMeHT
KOMAaHIHOM CTpoKu. Bropas wuHCTpyKumsa, i += 1, yBeauumBaer
3HayeHue repemMeHHoM i Ha equHuUIly. CiegyeT 3aMeTUTb, UTO Java-Kof,
++i u i++ B Scala He paboraetr. UToObl B Scala yBeqMUuTh 3HaAUEHUE
IIepeMeHHON Ha eOWHUILY, HYXHO MCIOJb30BaThb OOHO W3 [OBYX
BbIpaykeHmit: oo i = i + 1, 1mb60o i += 1. 3amycTuTe 3TOT ClIeHaPUil C
TIOMOIIIbIO CJIeIYIOIeil KOMaH/Ibl:

$ scala printargs.scala Scala is fun
" Bbl YBUZIUITE:

Scala
is
fun



YroObl pa3BieKaTbCsl pJanblle, Habepute B HOBOM (paiine
echoargs.scala aienyoummi Kom:

var 1 = 0

while (1 < args.length) {
if (1 = @)

print(" ")

print(args(i))
i+=1

by

println()

719 BbIBOAA BCEX apryMeHTOB B OJHOM U TOWM K€ CTPOKe B 3TOi
BEpCUM BMECTO BbI30Ba println ucrosnb3yeTcs BbI3oB print. UToObl
3Ty CTPOKY MOXHO OBIJIO MPOUYMUTATh, Mepeld KaskabIM apryMeHTOM, 3a
MCKJIIOUEHMEM IIepBOTO, 6yiaromapst MCIOJb30BaHUI0O KOHCTPYKUMM if
(i !'=0) BcraBasieTcs nmpobe. [T0CKOMbKY IIPY IIEPBOM IIPOXO/Ie LMK
while BbipaxkeHue i != 0O Oymer BbiuMciasITbcsi B false, mepen
HaYaJbHBIM 3JIEMEHTOM ITpo6es BRIBOAUTHLCS He 6ymeT. B camoM KoHIIe
mobaBjieHa eIle OoJHa MHCTPYKIMST println, uToObI IIOCIE BhIBOIA
apryMeHTOB IIPOM3O0Iles [epexol Ha HOBYK CTpoKy. Torma y Bac
TIOJTYYUTCSI OUeHb KpacuBas KapTUHKA. EC/IM 3alyCTUTDb 3TOT CLieHapuil
C IIOMOIIIbI0 KOMAaH/IbI:

$ scala echoargs.scala Scala is even more fun
BbI [TOJTYYUTE HA SKpPaHe TaKOM TEeKCT:
Scala is even more fun

O6patuTe BHMMaHMe, 4TO B Scala, Kak u B Java, 6y/ieBbl BbIpaskeHUSI
nnst while unu if Hy>KHO momeIaTh B Kpyrible CKOOKU. (MHBIMU
CJIOBaMM, Bbl He MOXeTe B Scala BOCIIO/Ib30BaThCsI TAKUMM BbIpayKEeHUEM,
Kak if i < 10, BosHe AOIyCTUMbBIM B TaKMX SI3bIKaX, Kak Ruby. B Scala
HY)XKHO BOCIIOJIb30BaThCsd 3amucbro if (i < 10).) Ewme ozunH
QHAJIOTMYHBIM MpPUMEHsIeMOMY B Java IIpuMeM IPOrpaMMUPOBaHUS



3aK/II0YaeTCsl B TOM, UTO, ec/ii B 0/ioke if MCIonmb3yeTcsl TOAbKO OIHA
MHCTPYKIIMS, TIPY XKeJaHuyu GUrypHble CKOOKM MOXKHO He CTaBUTh, KaK
1oKa3aHo B KOHCTpyKuuu if B aiine echoargs.scala. Ho xoTa ux
TaM HeT, B Scala, kKak u B Java, OJs OTIOeJeHUs] MHCTPYKLMUIA OPYT OT
opyra MCIIOJb3YIOTCSI TOUKM C 3aIsITbiIMKU (CTOUT YTOUHUTh: B Scala
TOUKM C 3alsSIThIMM 3a4acTyi0 HeoOs3aTebHbI, UTO CHMXAeT HarpysKy
Ha MpaBblii MMU3MHeI] IIpu Habope TekcTa). HO eciam BbI CKIOHHBI K
MHOTOCJIOBMIO, TO  MOXeTe  3amucaTb  coAepkumoe  (aiina
echoargs.scala B cienyrolem Buie:

var i = 0;
while (1 < args.length) {
if (1 !'= @) {

print( nm on ) :
by
print(args(i));
1 += 1;
b
printin();

Llar 6. MocnepoBaTtenbHbIN Nnepebop 31€MEHTOB € MOMOLLbIO
foreach u for

BO3MOXHO, Ipy HaOMCAaHUM LUKIOB while B mpenbiayiieM Iiare Bbl
oake He O0CO3HaBa/iM TOro, 4YTO MIPOrpaMMMpOBaHME BeJIOCh B
MMIIepaTMBHOM cTuje. IIpu pabore B 3TOM CTHjIe, KOTOPbII OOBIYHO
IIPUMEHSIeTCSI C TaKMMM sI3bIkamM, Kak Java, C++ u C, umriepaTuBHbIE
KOMaHAbl IIpM IIOC/IeAOBaTeJIbHOM Ilepebope 3/J€eMEeHTOB B IMKJIE
BBIJAIOTCS II00UEPEeSHO U 3a4acCTyI0 M3MeHsieMoe COCTOSTHMEe COBMECTHO
UCII0/Ib3YeTCS pa3/IMYHbIMU OYHKUMSIMN. Scala I103BOJISIET
[IPpOrpaMMMPOBATh B MMIIEPATUBHOM CTUJIe, HO, Y3HAB 3TOT S$3bIK
IoJiyyillie, BbI, CKOpee BCero, IiepelaeTe TMpPEUMYIIECTBEHHO Ha
GyHKIMOHANBbHBIN CTUAb. [lo CyTM, OAHOI M3 1iejieli 3TO KHUTU



SIBJIIETCS TIOMOIIb B OCBOEHMM PAOOThI B (DYHKUIMOHAJIBHOM CTUIIE,
yTOOBI OHA CTajla Takoli >Ke KoMGpOpTHOM, Kak M pabora B
VIMIIEpaTUBHOM CTUJIE.

OnmHOJ M3 OCHOBHBIX XapaKTePUCTUK (PYHKIMOHAIBHOTO SI3bIKa
SIBJIIETCS TO, UTO €ro (yHKIUM OTHOCITCS K KOHCTPYKLMSIM IE€PBOTO
KJIacca, M 9TO abCOJIIOTHO CIpaBemiMBO IJis s3bika Scala. Hampumep,
ele OOMH Topasmo OoJsiee JIAKOHMUYHBIN CIIOCOO BBIBOAA KaykKAOro
aprymMeHTa KOMaHIHO CTPOKM BBITJISIAUT CJIEAYIOIIMM 00pPa3oM:

args.foreach(arg => println(arg))

B 3TOM KoZe B OTHOLIEHUM MacCuBa argsS BbI3BIBAETCS MeETO[
foreach, mnepenmaromuii pe3yabTaT cBoeit paboThl B (yHKIMIO. B
OAaHHOM cCjydae Iepenaya BBITIOJHSIETCS B (YHKYUOHANbHBIU AUmMepal,
MOAyYaloluii OOMH IMapaMeTp II0 MMeHM arg. Tejom @yHKUUMU
saBaseTcs Bbi3oB println(arg). Ecauv HabpaTh MoKa3aHHbBI paHee
KOJ, B HOBOM (haitjie 1o MMeHM pa.scala U 3amyCTUTh 3TOT ¢aita Ha
BBITIOJTHEHME C TIOMOIbI0 KOMaHbl

$ scala pa.scala Concise is nice

TO Ha 3KpaHe ITOABATCA CTPOKA:

Concise
is
nice

B mpeppigyiiemM npuMepe MHTeprperatop Scala BeiBen Tum arg,
MIPUYUCIUB 3Ty MepeMeHHYI0 K String, IMOCKOIbKY String SBsIeTCs
TUIIOM 3JIeMeHTa MAacCuBa, B OTHOIIEHMM KOTOPOIO BbI3BAH METO]I
foreach. Eciu BbI IIpeariouMTaeTe KOHKPETU3UPOBATh, MOKeTe
YIIOMSIHYTb Ha3BaHMe Tuna. Ho ecian moiTu mo 3Tomy IyTU, DPUIETCS
3aK/II0YaTh Ty YaCTb KOAA, e YKa3bIBAeTCs MepeMeHHasl apTyMeHTa, B
KpYIJIble CKOOKM, UTO SBJSIeTCS OObIUHOM (OpMOIi IIOBCEMECTHO
IIPUMEHSIEMOI'0 CMHTaKCHCa:



args.foreach((arg: String) => println(arg))

[Ipu 3amycke 3TOT ClieHapMii BeleT Ccebsi TOYHO TaK Ke, KaK U
rpenbIayIINIA.

Ecu ke BbI CKJIOHHBI He K KOHKpeTHu3aluu, a K 60j1ee JJaKOHUIHOMY
U3JIOKEHUI0  KOJA, MOXeTe  BOCIOJIb30BaTbCSd  CIIELMAIbHBIMU
COKpallleHMsIMU, NpuHATbIMMU B Scala. Ecii GyHKIIMOHAMbHBINM JIMTepal
QYHKUMM COCTOUT M3 OOHOI WMHCTPYKIMUM, TPUHMMAIOIIE OOUH
aprymeHT, 0003Ha4aTh 3TOT apryMeHT SBHbIM 00pa30oM II0 MMEHM He
Hy>KH02—7 . [TosTomy paboTaTh OyAeT U C/IeAYIOIIMiT KO :

args.foreach(println)

PesiomMupyeM yCBOEHHOE: CUHTAKCUC s  (YHKIMOHAIbHOIO
IuUTepaia MpeacTaBasieT co60ii CIMCOK ITOMMEHOBAHHBIX ITapaMeTpOB,
3aK/II0OUEHHbIN B KPYTJIble CKOOKM, a TaKsKe IIPaBYI0 CTPEJIKY, 38 KOTOPOi
clemyeT Teno PyHKIMM. DTOT CMHTAKCHUC TI0Ka3aH Ha puc. 2.2.

MNapameTpbl
YHKUWK B KPYIbIX Teno
ckobkax PyHKLMK

¥ |

(x: Int, y: Int) => x +y

k

lNpaeas
cTpenka

Puc. 2.2. CuHTakeuc GpyHKUuMoHanbHoro autepana B Scala

Tenepb Bbl MOXeTe IIOMHTEPeCOBATbCS: UTO Ke CIYYMIOCh C TeMU
MIpOBepeHHbIMM MKIaMy fOT, KOTOpbIe Bbl IIPUBBIKIN MUCIIOAb30BATh B
TaKuMX MMIEpPAaTUBHBIX S3bIKax, Kak Java wm C? YroO6bl
NpUaepKUBaThCsd (QYHKIMOHAJBHOTO HampasjieHus, B Scala ecTb
TOJbKO OAMH (YHKUMOHAAbHBIIA POACTBEHHUK MMIIEPaTUBHOM
KOHCTpYKIIMM for, KOTOpbIi1 Ha3bIBaeTCs gvipayceHuem for. Tak Kak Bbl



He CMOXKeTe IOHSTh BCIO ero 3(heKTUBHOCTD U BbIPa3UTEJIbHOCTD, ITOKA
He mobepeTech 0 paspeina 7.3 (MM He 3arjsSHeTe B HEro), 3Jech 0 HeM
OymeT JaHO TOJbKO 00IIee mpeacTaBaeHnue. Habepure B HOBOM (aiiie
o umenu forargs.scala cienyrommui Koa:

for (arg <- args)
println(arg)

B kpyribix ckobkax mocie for comepskUTCS BbIpakeHMe arg <-

argsz—8. CrnpaBa OT 0b6o03HaueHMsI <- yKa3aH yke 3HAKOMbIi BaM
MaccuB args. CineBa oT <- yKaszaHa epeMeHHasi arg, OTHOCSILASICS K
val-, a He K var-nepemMeHHbIM. (ITOCKOJIbKY OHA BCerga OTHOCUTCS K
val-riepemMeHHBIM, TO 3aIIMChIBAETCS TOJBKO arg, a He val arg.) XoTd
MOXeT I10Ka3aThCsl, UTO arg CBjI3aHa C vVar-lepeMeHHOM, IMOCKOIbKY
OoHa OyJeT moJiydaThb HOBOe 3HaueHMe IPU KaXKIOoil uTepaluu, B
OeMCTBUTEIbHOCTY OHA OTHOCUTCS K vVal-TlepeMeHHOM: arg He MOXeT
IIOJTYYUTHh HOBOE 3HaUeHNe BHYTPU TeJjia BbIpaskeHNs. BMecTo 3TOro ajis
KaXIOro 3sjieMeHTa MaccuBa args OyaeT co3maHa HoBast val-
IIepeMeHHas 0 MMeHM arg, KOTopas MHULMAIU3ZUPYETCSd 3HaAUeHMeM
sjieMeHTa, ¥ Tejo for 6yneT BhITTOTHEHO.

Eciu cuenapuit forargs.scala 3almyCTUTh C IOMOIIbI0O KOMaH/bI
$ scala forargs.scala for arg in args
TO Bbl YBUIAUTE:

for

arg

in

args

Ilara3oH MpuMeHeHUus McHoab3yeMoro B Scala BeipaxkeHusi for

3HAUMTEJIbHO IIMpe, YeM I10Ka3aHOo 3/1eCh, HO IJIsI Hayajla JOCTaTOYHO U
9TOro IpuMepa. J[lomojgHUTeNbHbIe BO3MOXHOcTM for Oyayr



pacCcMOTpeHbI B pa3zesie 7.3 U B IyiaBe 23.

Pe3iome

Bo BTOpoOii T/aBe BbI IpOwIM 00 OCHOBHBIX NpuHIOMIIaX Scala u,
HazeeMcsl, yKe II0IpoOOBaaM HAIMcaTb KOO Ha 35TOM S3bIKe. B
cjlemyiolieit riaaBe Mbl IIPOJO/DKMM BBOIHBINA 0030p M IlepeigemM K
M3y4eHMIO 00Jj1ee CJIOSKHBIX TEM.

18 IIpuBoAVIMbBIE B KHUTE TIPMMEPBI TECTUPOBAIUCH C MpuMeHeHueM Scala Bepcum 2.11.7.

19 Ecim BbI ucnionb3yeTe Windows, To KomaHy scala Hy>kHO HabupaTh B OKHe KOMaHIHO
CTPOKMU.

20 Eciiit BbI He 3HAKOMBI € ITaKeTaMM Java, MX MOXKHO pacCMaTpUBaTh KaK CPeiCTBO
TpeloCTaB/ieHNs KaccaM IMOTHbIX MMeH. [TockobKy Int BXoguT B makert scala, To Int siBisieTcst
MPOCTBIM MMEHEM KJjlacca, a scala.Int — ero mojHbIM MMeHeM. Bojiee mogpoO6HO MaKkeThl
paccmMaTpuBalOTCs B IyiaBe 13.

21 IIpocThiM MMeHeM java.lang.String siBasietcs String.

22 Ho B MHTepmpeTaTOpe HOBYIO Val-IiepeMeHHYI0 MOKHO OTIPeIe/IUTh C UMEeHEM, KOTOPOe 10
9TOTO y3Ke UCIOJIb30BaIoCh. Takoi MexaHM3M paccMaTpuBaeTcs B pasnene 7.7.

23 B Java Tun BO3BpalllaeMoro n3 MeToad 3HaueHM s SABJIIeTCSA BO3Bpalla€eMbIM TUITOM. B Scala
TO Xe CaMOe€ ITOHATHE Ha3bIBA€TCS TUIIOM pDe3yJ/ibTaTa.

24 OyHKIMS Ha3bIBaeTCS pPeKYPCUBHOM, ec/ii OHA BbI3bIBAeT camy ceos.

2_5 Tem He MmeHee 3a4aCTYyIO €CTb CMBICJI ITIOKAa3bIBATb TUII PE3YJIbTdTa ABHO, JdXXe KOorga
KOMIIMJIATOP 3TOTO HE Tpe6yeT. Taxkast aHHOTaLMs TUIIA MOKET VIIDOCTUTH UTEHME KOO4d,
IMMOCKOJIbKY UMTATE/II0 HE IPUAOETCA M3ydaThb TEJI0 q)YHKU,I/II/I JJIs1 oIipenejieHus TOro, KaKum 6y,ILeT
BbIBOJ TUIIA pe3yJibTaTa.

26 B Unix 1 Windows ciieHapuu MOKHO 3aITycKaTb, He Habupas cjioBa scala, a Mcrosnb3ys
CUHTAKCHC «pellleTKa — BOCKIUIIATeIbHbIN 3HAaK», TOKA3aHHBIN B MPUIOXKEHUN.

27 DTo cokpaleHue, Ha3bIBaeMoe YaCTUYHO IMpuMeHseMoii PyHKIMel, paccMaTpuBaeTcs B
pasgnene 8.6.

28 O603HaueHMe <— MOXKHO TPaKTOBATh Kak «B». To ecThb Kop, for (arg <— args) MoxeT ObITb
MPOYUTAH KaK «IJis arg B args».



3. Mocnepyowme waru B Scala

B 3T0i1 r;aBe Mbl MPOIO/KMM 3HAKOMCTBO € s13bIkoM Scala. 3gech OyayT
paccMOTpeHbI 6oJiee C0XKHbIe (GYHKIMOHATbHbIE BO3MOKXHOCTU. Korga
Bbl YCBOMTE MaTepuas IJaBbl, Y Bac OyIeT HOCTAaTOUHO 3HAHMIA MJIsT
Havaja CO3JaHMsl TIONe3HbIX CcleHapueB Ha Scala. Mbl BHOBbB
peKoOMeHAyeM II0 Mepe UTEeHMs TeKCTa II0JlyyaTb IpPaKTUYecKue
HAaBBIKM C MTOMOILBIO MPUBOAMMBIX ITPUMepPOB. JIydliie BCero oCBanBaTh
Scala, HaunHas co3maBaTh KOA, HAa 3TOM SI3bIKE.

LWar 7. MapameTpusaumna MmaccMBoB TUNamMu

B Scala cosmaBaTh OOBEKTHI WIM 3SK3eMIUISIPhI Kjacca MOKHO C
TIOMOIIIBIO KJTI0YEBOI'0 cjIoBa new. IIpu cosmaHum ob6bekTa B Scala BbI
MOXeTe BbIIIOJIHUTh €ero M[apamMeTpusalyuilo C UCIIOJIb30BaHUEM
3HaUeHMit U TuUNOB. [lapamMeTpusalys O3HauyaeT KOH(PUTYpUPOBaHUE
J3K3eMIUIsIpa TMpu ero cosgaHuu. Ilapamerpusainusi 3K3eMIUIsIpa
3HAYEHMSIMM ITPOU3BOAUTCS ITyTEeM Iepenauy KOHCTPYKTOPY OOBEKTOB
B KPYIJIbIX CKOOKax. Hampumep, ciemyroimii Ko Scala:

val big = new java.math.BigInteger("12345")

co3/laeT HOBBbII 00BEKT java.math.BigInteger, BBITIOHSIS €ro
rapamMeTpusanuio 3HaueHuem "12345".

[TapameTpusanus 3K3eMIUISIpa TUIIAMU MPOU3BOAUTCA yKa3aHUEM
OOHOTO WM HECKOJbKMX THUIIOB B KBaJpaTHbIX CKOOKax. IIpumep
rokasaH B JuctuHre 3.1. 3mecb greetStrings sBasgeTcd TUIIOM
Array[String] («MacCuB CTPOK»), MHULMAIUIUPYEMBIM IJIUHON 3
IIyTeM €ero rapamMmeTpusaluym 3HaueHueM 3 B IIepBOi CTPOKe Koaa. Eciu
3alyCTUTDb KOJ B JIUCTUHTE 3.1 B KauecTBe CLieHAapus, Bbl YBULUTE elle
onHo rnpuBerctBue Hello, world!. VYurure, dYTO TIIpHA
rapamMeTpusalum 3K3eMIUIsIpa Kak TUIIOM, TaK ¥ 3HaUYeHUEeM TUII CTOUT
MepBbIM UM YKa3blBaeTCsl B KBaJpaTHbIX CKOOKax, a 3a HUM CjeayeT



3Ha4YeHMe B KPYIJIbIX CKOOKaxX.

Jiuctunr 3.1. MapameTpusaumusa maccuea TUNOM

val greetStrings = new Array[String](3)

greetStrings(0) "Hello"
greetStrings(1) o
greetStrings(2) = "world!\n"

for (i <- @ to 2)
print(greetStrings(i))

NMPUMEYAHUE

XoTqa KOA B JNUCTMHre 3.1 COAEpXMT BaXHble MOHSTUS, OH He
MOKA3blBAeT pPeKOMEeHAYeMbIM CMocob COo34aHUsS UM MHUMLMANM3ALMU
MaccmBa B Scala. bonee paumoHanbHbi cnocob 6yaeT MNOKasaH B
NUCTUHTE 3.2.

Ecnu BBl CKJIOHHBI [ejiaThb OoJjiee SIBHbIe yKa3aHMS, TUII
greetStrings MOXHO 0003HAUYMUTDH TaK:

val greetStrings: Array[String] new

Array[String](3)

[Ipu ycioBuu npMMeHeHMs MMelollerocsi B Scala BbiBoZa TUIIOB 3Ta
CTpOKa KOJA CeMaHTUMYeCKM SKBUBAJIEHTHA IIepBOil  CTpPOKe
auctuHra 3.1. Ho B 3TOit (opme I1oKasaHO, UYTO, XOTSI Ta 4YacCTb
rnapamMeTrpusanum, KOTOpass OTHOCUTCS K TUITy (Ha3BaHMe TUIlA B
KBaJpaTHbIX CKOOKax), (GopMupyeT YacTb TUIA IK3EMILISpPa, 4YaCTh
rnapaMeTpmus3anuy, KOTOpasi OTHOCUTCSI K 3HadyeHMIO0 (3HAUYeHUs B
KPYIVIBIX CKOOKax), B ¢OopMMUpOBaHMM He yuyacTByeT. Twurom



greetStrings gaBagerca Array[ String], a He Array[String](3).

B crepyrommx  Tpex  CTpoKax Koaa B JuUCTUMHre 3.1
VHULMAIU3UPYETCS KaXKIbI 3JleMeHT MaccuBa greetStrings:

greetStrings(@) = "Hello"
greetStrings(1l) = ", "
greetStrings(2) = "world!\n"

Kak y>ke ylmoMuHanaoCh, JOCTYII K MaccuBaM B Scala ocyliiecTBiseTcs
3a CUeT MOMeIllleHUs MHIEeKCa 3JIeMeHTa B KpyIJible, a He KBaJpaTHbIe
cKOOKM, Kak B Java. CiiegoBaTe/JibHO, HYJIEBBIM 3JIEMEHTOM MacCHBa
oynet greetStrings(9), a He greetStrings[Q].

OTU TpU CTPOKM KOAA WJUIIOCTPUPYIOT BaXHOE T[IOHSITHUE,
TIoMoraliee OCMbICUTb 3HaueHMe A8 Scala val-nnepemenHbix. Korga
riepeMeHHas orpeesisieTcs ¢ IOMOIbI0 val, MOBTOPHO MPUCBOUTD el
3HaUYeHMe HeJb3sI, HO O0BeKT, Ha KOTOpbIii OHAa CChLIAETCS,
IIOTEHIIMATbHO MOKeT ObIThb M3MeHeH. CjiegoBaTeJIbHO, B TAHHOM
coydyae  3ajaTh  greetStrings  3HaueHuMe  OPYyroro  MaccuBa
HEeBO3MOXHO — IMepeMeHHas greetStrings Bcerga 6yzeT yKa3biBaThb
Ha OOVH U TOT Xe 3K3eMIuIap Tuna Array[ String], ¢ KOTOpbIM OHa
O6bula MHUIIMAAM3MpOBaHA. Ho BIIOC/IENCTBMM B 32JIEMEHTHI TUIIA
Array[String] MOXHO BHOCUTbL M3MEHEHMs, CJIeJOBaTe/JbHO, CaM
MaCCUB SIBJISIETCS M3MEHSIEMBIM.

ITocnegHue nBe CTPOKMU JIUCTUHra 3.1 comepskaT BbipakeHue for,

KOTOpOe 1oovyepesHo BBIBOJIUT KasKIbIi 37IeMEeHT
greetStringsarray:

for (i <- @ to 2)
print(greetStrings(i))

B mepBoOi1 CTpOKe KOHa il 3TOTO BbIpakeHUs fOr moKa3aHO elle
OIHO oO6imiee mpaBmio Scala: e MeTon IIOAy4yaeT TOJNBKO OJUH
rapaMeTp, ero MOKHO BbI3BaTh 0€3 TOUKM MM KPYTJIbIX CKOOOK. B aTOM
rnpuMepe to Ha caMOM [JeJjie SIBJISIETCSI METOLOM, IOJYyYarluM OLUH



Int-apryment. Kogm © to 2 mpeoOpa3dyeTcs B BbI3OB MeTOHa

(9) .to(2)2—9. CrnegyeT 3aMeTUTb, UTO 3TOT CHMHTAKCUC paboTaer
TOJIbKO TIpM SIBHOM VYKasaHMM T[IOJy4yaTesjass BbI30BA MeTO[a.
Wcrnionb30BaTh KOoa println 10 Henb3s, a Kog Console println 10 —
MOXKHO.

C TeXxHMYECKOI1 TOUKM 3peHMs1 B Scala HeT meperpysKku orepaTopoB,
TIOCKOJIbKY B HeM (aKTUUYeCKM HeT OIepaTopoB B TPaaUIMMOHHOM
IMOHMMaHUU. BMeCcTO 3TOro TakuMe CUMBOJIBI, Kak +, -, * /, MOIYT
UCII0/Ib30BAThCS B KaUeCTBe MMeH MeTon0B. Ciie1oBaTeIbHO, KOrAa IIpu
BBINOJTHEHNY 11ara 1 Bbl HabupaeTe B MHTepIipeTaTope Scala kom 1 + 2,
B [ eMICTBUTE/IIbHOCTU BbI BbI3bIBa€Te METO/ 110 MMEHU + B OTHOIIEHUU
Int-o6beKkTa 1, mepemaBasi eMy B KauecTBe IapaMeTpa 3HaueHue 2.
Kak rokaszaHo Ha puc. 3.1, BMecTO 3TOro 1 + 2 MOXHO 3aImcaThb C
MCIOJIb30BaHMEM TPAAUIIMOHHOI'O CMHTAKCHMCa BbI30oBa MeTtoza: (1) .+

(2).

1+ 2
§ T
,/ IIlI H\\H
e ~_
ObbvexT BbI30B B OTHOWEHWW 1 Nepenava meTtogy '+ Int
CO 3HavyeHuem 1 MeTo4a Nno MMeHK obbekra 2

\E
E"‘H |II
~aA Y

(1).+(2)

Puc. 3.1. Bce onepaumm B Scala 9Bnat0TCS Bbl30BaMM METOA0B

Eme ogHa Becbma BakHasl uaesl, NPOMJUIIOCTPMPOBAHHASI B 3TOM
IpuMepe, MOMOXEeT IIOHSTh, ITOYeMy IOOCTYIT K 3JieMeHTaM MacCCUBOB
Scala ocymecTBsIETCSI C MCIOJb30BaHMEM KpPYIJbIX CKOOOK. B Scala
MeHbIIIe 0COOBIX C/TyyaeB [0 CpaBHEHMIO ¢ Java. MaccuBsbl B Scala, Kak u
B (Iyyae C JIIOOBIMM JpPYTMMM KjJaccaMu, SIBJISIIOTCSI IIPOCTO
9K3eMIUIsIpaMM  KjiaccoB. IIpM MCIIOAb30BaHUM KPYIJBIX CKOOOK,
OKPYKaIOIIMX OJHO WJIM HEeCKOJIbKO 3HaueHMii mepeMeHHOI, Scala



1peobpasyeT KOJ B BbI30B METO/Ia 10 MMeHM apply NPpUMMEHUTENIbHO K
aToit  mepeMeHHoi. CinemoBaTe/lbHO, KoL greetStrings(i)
npeobpasyercss B Koxg greetStrings.apply(i). IMomyuaercs, 4uTo
37leMeHT MaccuBa B Scala SIBisIeTCSI MHPOCTO BBISOBOM OOBIYHOTO
MeTO[a, HUUYEM He OT/IMUYAIOIIerocs OT JIDOOro cBoero cobpara. DTOT
MPUHIIAII HE OTrpaHMYMBAETCS MacCMBaMM: Ji000e MpUMeHeHNe
00beKTa B OTHOILIEHUM KaKUX-JIMOO apryMeHTOB B KPYTJIbIX CKOOKax
oymeT rmpeo6pasoBaHO B BbhI30B MeToda apply. Pasymeercs, aTOT Kof,
OymeT OTKOMIIWJIMPOBAH, TOJbKO €C/IM B 3TOM Tuie o00ObeKTa
omnpenensercss meton apply. To ecTb 3TO He 0CcOObI C/Tydaii, a oO1Iee
TIpaBUJIO.

[lo aHamormmM C OSTUM, KOIJA IIPMCBaMBaHME BBIMOJHIETCS B
OTHOIIIEHUM TIePEMEHHOI, K KOTOpPOi1 IpUMeHeHbl KpPYIJible CKOOKU C
OOHMM WIM HECKOJbKMMM apryMeHTaMM BHYTPM, KOMIIUJISITOP
BBIMIOJTHUT Mpeobpa3oBaHMe B BbI3OB MeToda update, MOaydyaiolero
He TOJbKO apryMeHTbl B KpPYIJbIX CKOOKaX, HO U OOBEKT,
pacmoJIosKeHHbIN CITpaBa OT 3HaKa paBeHcTBa. Hampumep, Kox:

greetStrings(®) = "Hello"

oymeT mpeoOpa3oBaH B KO :
greetStrings.update(@, "Hello")

Takum o0pa3oM, Caenyoluii KoOH SIBJISEeTCS CeMaHTUYeCKUM
SKBUBAJIEHTOM KOy JUCTHUHTA 3.1:

val greetStrings = new Array[String](3)

greetStrings.update(@, "Hello")

greetStrings.update(l, ", ")

greetStrings.update(2, "world!\n")

for (i <- 0.to(2))
print(greetStrings.apply(i))

KoHIenTyaabHast mpocToTa B Scala mocTuraercs 3a CYeT TOrO, 4TO



BCE, OT MAacCMBOB IO BBIpaKEHMI1, PacCMaTPMBAETCSI KaK OOBEKTHI C
MeTomaMM. BaM He HYKHO 3allOMMHATh OCOObIe cJIyday, HaIpumep
TaKye, KaK CYIIEeCTBYIOIIee B Java pasjanuye MeXIY 3JeMeHTapHbIMU
TUIIAMM ¥ COOTBETCTBYIOIIMMMU MM TUIIAMMU-000JI0YKAMU MU MEKIY
MacCMBaMM ¥ OOBIYHBIMM OOBeKTamMu. bojee Toro, Takoe ogHOOOpasue
He BBI3bIBAET OOJIBIINX M3IEePsKeK MPOU3BOAUTEILHOCTH. KoMOmisTop
Scala Besje, rae TOJIbKO BO3MOKHO, MICIIO/Ib3YeT B
OTKOMIIMJIMPOBAHHOM KOJ€ MAacCCHBBI Java, 3JeMeHTapHble TUIIbI U
YlCTbie apudMeTHUecKe orepainun.

XOTS pacCMOTpPeHHble OO0 CUX T[Op B OTOM IlIare IPUMEpPHI
KOMITMJIMPYIOTCSI ¥ BBIMIOJHSIIOTCS BeCbMa Hemjaoxo, B Scala uMmeercs
60/1ee JTaKOHMYHBIN CIIOCOO CO3TaHMS M MHMIMAIM3ALUM MaCCUBOB,
KOTOPBIN, KaK ITPaBUJIO, BbI ¥ OyIeTe UCII0Ab30BaTh (JIMCTUHT 3.2). DTOT
KOJI CO3JaeT HOBBIM MacCMB [JIMHOM B TpPpU  DJIeMEHTa,
MHULMAIU3UPYEMBII TlepemaHHbIMM CTpokamu '"zero", "one" wu
"two". KomMnmigTop BBIBOOUT TUII MaccuBa Kak Array[String],
TIOCKOJIbKY €My IepenarTCs CTPOKU.

Jiuctunr 3.2. Co3paHue U MHMLMANU3ALMA MacCcUBa
val numNames = Array("zero", "one", "two")

®dakTMUeCcKM B JIMCTUHTe 3.2 BbI3bIBAeTCs (aOpPMUHBI MeTOoH II0
uMeHu apply, CO3mamOlMiA M BO3BPAIAIOUIVIA HOBBI MacCUB. ITOT

MeTon apply IojiyyaeT IlepeMeHHOe KOJIMYeCTBO apI‘YMeHTOBS—O "

ompepesnseTcsi B 00bekTe-CIIyTHMKe Array. IlompoOHee O0OOBEKTbI-
CITyTHMKM OyIOyT paccMaTpuBaThcsi B pasgene 4.3. Ecau  Bam
MIPUXOAMIOCHh ITPOrpaMMMPOBaTh Ha Java, MOKeTe BOCHPUHMMATh 3TO
KaK BBI30B CTAaTMYECKOr0 MeTola MO MMeHM apply B OTHOLIEHUU
Kiacca Array. MeHee JTJaKOHMYHBIN CIIOCOO BBI30BAa TOTO K€ MeTOAa
apply BBITJISIAUT TaK:

val numNames2 = Array.apply('"zero", "one", "two")



lWar 8. Ucnonb3oBaHue CNUCKOB

OpHOJ U3 MNPeBOCXOAHBIX OTJIMUYUTENbHBIX 4epT (PYHKIMOHAIbHOTO
CTU/SI TIPOTPaMMMPOBAHMS SIBSIETCS TIOJIHOE OTCYTCTBME Y METO/IOB
1o60uyHbIX 3(deKkToB. EXMHCTBEHHBIM OECTBMEM METOIA [OJIKHO
ObITh BBIUMC/IIEHME M BO3BpallleHue 3HaueHus. Ilojsiygyaembie OT
MIpMMeHeHMS TaKOro I0/IX0/a MPeMMYIleCcTBa 3aK/JI0YalTcs B TOM, UYTO
MeTO[bl CTAHOBSITCSI MeHee 3aIllyTaHHbIMM, YTO YIIPOIIaeT X YTeHUe U
IIOBTOPHOE MCII0JIb30BaHMe. Ellle OOHO MpeumylinecTBO (B CTaTUYEeCKU
TUIIM3UPOBAHHBIX SI3bIKAaX) 3aK/IH0YAETCSI B TOM, UYTO BCe, IMOIajaloliee B
MeTOHd, M BBIXOHSIee 3a ero Iipeneybl, IIPOXOAUT IIPOBEPKY Ha
MIPMHAJIEKHOCTh K OMNpede/ieHHOMY TUITy, II09TOMY JIOTMYeCKue
OIIMOKM, CKOpee BCEero, IMpoSIBSITCS CaMM 110 cebe B BUIe OIIMOOK TUIIOB.
[IpyMmeHeHMe MaHHOV (PYHKIMOHAIbHONM Guiocobun K MUPY 0ObEKTOB
O3HayvaeT IpeBpalleHye 3TUX 00bEKTOB B HEM3MeHseMbIe.

Kak BbI yxke Bupaenn, maccupB Scala sBisieTcss Heu3MeHsIeMOJ
MOC/e0BaTe/IbHOCTbI0O  00BEKTOB € OOmWMM  TurmoMm.  Tum
Array[String], K nmpumMmepy, COOEpPXUT TOJBKO CTPOKU. MI3MEeHUTH
IOJIVHY MacCUBa IOC/Ie CO30aHMS ero 3K3eMIUIIpa HEBO3MOXKHO, HO BBI
MOsKeTe MeHSITb 3HaueHMs ero 3jeMeHTOB. TakuM oOpa3oM, MacCUBbI
OTHOCSITCSI K U3BMEHSIEMbIM 0ObEeKTaM.

IIng Heu3MeHSIeMOJ II0CIeI0BaTeIbHOCTM OOBEeKTOB C OOIIMM
TUIIOM MOKHO BOCIIOJIb30BaThCsI CIIMCKOM, OIIpeneaseMbiM Scala-
xi1accom List. Kak u B ciaydyae maccuBoB, B Ture List[String]
comepsKaTcsl ToJMbKO cTpoku. Crnmcok Scala, scala.List, orninuaercs
oT Java-tMma java.util.List Tem, urto cmucku Scala Bcerma
HeM3MeHsSIMble, a CIMCKM Java MOTYT M3MEHSThCs. B Oojee obliem
cMbIciIe cnMcoK Scala paspaboTaH ¢ mOpuileOM Ha IIpUMeEHeHue
(QYHKIUMOHANBHOTO CTWASI IporpammupoBaHusi. CHOMCOK CO3aaeTcs
OUYeHb IPOCTO, M JIUCTUHT 3.3 KaK pa3 3TO U MMOKa3bIBaeT.

Jiuctunr 3.3. Co3paHue U MHULMANU3ALMA CNUCKA

val oneTwoThree = List(1l, 2, 3)



Kop, B /nucTuHre 3.3 COo3maeT HOBYIO val-llepeMeHHYI0 0 MMeHU
oneTwoThree, wuHMIManMM3uUpyemyrw TUIIOM newList[Int] ¢

IIeJIOYNCIeHHbIMIY  3JiIeMeHTaMu 1, 2 u 33—1. N3-3a cBoeu
HEM3MEHSIeMOCTY CIMCKM BemyT cebsl MOmOOHO CTpoKaM B Java: mpu
BbI30B€ METOIAa B OTHOIINEHMM CIIMCKAa M3-3a MMEHM 3TOr0 MeToja
MOKET Ka3aTbCsl, YTO 00pabaThIBaeMblii CIIMCOK OyIeT M3MeHEH, HO
BMECTO 5TOr0 CO3JaeTCsl M BO3BpaAlllaeTCsl HOBBIM CIIMCOK C HOBBIM
sHaueHnem. Hampumep, B List mis oObeayHeHUSI CIMCKOB MMEeTC S
MeTOJl, 0003HavyaeMblii KakK :::. lcmonb3yeTcsi OH CJIeOdyIONIUM
obpasom:

val oneTwo = List(1l, 2)
val threeFour = List(3, 4)
val oneTwoThreeFour = oneTwo ::: threeFour

println(oneTwo + " and " + threeFour + " were not
mutated.")

println("Thus, " + oneTwoThreeFour + " 1is a new
list.")

3aIlyCTUB 3TOT ClleHapuii, Bbl YBUAUTE CJIEAYIOIIYI0 KaPTUHY:

List(1l, 2) and List(3, 4) were not mutated.
Thus, List(1l, 2, 3, 4) is a new list.

BO3MOKHO, CO CIIMCKaMM 4Yallle BCero Oy[eT MCII0/Ib30BaThCs
OIIepaTop : :, KOTOPBIN IIPOU3HOCUTCSI CONns («KOHC»). OH mobaBisieT B
HayaJi0 CYIIeCTBYIOIIEro CIIMCKA HOBBIM 3JIeMEHT M BO3BpallaeT
MOJYUMBIIUICA B pesyjabTaTe 3TOTO Chnucok. Hampumep, ecan
3aIlyCTUTb Ha BBITIOJIHEHME CJIeYIOLIUIA CLIeHAPUIA:

val twoThree = List(2, 3)
val oneTwoThree = 1 :: twoThree
println(oneTwoThree)

BbI YBUIINUTE:



List(1l, 2, 3)

NMPUMEYAHUE

B BbipaxxeHun 1 :: twoThree MeTopq :: aBngeTca MeToAOM ero npaBoro
onepaHaa — cnucka twoThree. MoxHO nogymatb, 4YTO C
aCCOUMATMBHOCTBIO MeToda 1 4YTO-TO He TO, HO eCTb npocToe
MHEMOHMYECKOe MpaBuIO: ecnM MeToh4 MUCnonb3yetcs B BUAE
onepaTopa, HanpuMmep a * b, TO OH BbI3bIBAE€TCS B OTHOLIEHMM NIEBOTO
onepaHAa, Kak B BblpaxeHun a.*(b), ecan TONbKO MMS MeToda He
3aKaH4YMBaeTCa ABOeTouMeM. A ecin OHO 3aKaHYMBAETCS ABOETOUYMEM,
TO METOA, BbI3bIBAETCS B OTHOLIEHMM NpPABOro onepanga. lostomy B
BblpaxxeHun 1 :: twoThree mMeTop, :: BbI3biBaeTCs B OTHOWeHUU twoThree
Cc nepepayen emy 1, kak 3gecb: twoThree.:(1). AccoumaTMBHOCTb
onepartopoB 6onee nogpobHO ByaeT paccMaTpmBaTbCs B pasgene 5.9.

Mcxonast 3 TOTO, UTO CaMbIM KpaTKMM BapMaHTOM yKa3aHUSI ITyCTOTO
caucka saBiasgercs Nil, ogHMM M3 CIIOCOO0OB MHMIMaJIM3ALUM HOBBIX
CIIMCKOB BBICTYMAeT CBSI3bIBaHME 3JIEMEHTOB C IIOMOIIbIO CONS-

onepatopa ¢ Nil B KauecTBe IM0OC/JIegHEro semeHTaS2, Hamipumep,
CleqyoIMii ClieHapuit CO34acT TY >Ke KapTUHY Ha BbIXOAE, UTO U
npenbiaymmin List(1l, 2, 3):

val oneTwoThree =1 :: 2 :: 3 :: Nil
println(oneTwoThree)

HNmeromniicsi B Scala kmacc List yKOMIUIEKTOBaH BecbhbMa
TI0JIe3HBIMM METOaMM, MHOTHE 13 KOTOPBIX ITIOKa3aHbl B Tab. 3.1. Best
3 HEKTUBHOCTD CITMCKOB OYIET pacKpbiTa B I1aBe 16.

MoueMy co cnuckamu He cnepyeT NPUMEHATb onepaumio fo6aBneHus

B knacce List npepnaraetcs onepaumsi OobaBneHus, KOTopas



3aMMUCbIBAETCA Kak :+ (0 Her roBopuTca B rnase 24), HO O4YeHb penko
MCMNOJSIb3YeTCsl, NOCKOJIbKY BpeMSs, KOTOpOe OHa TpaTuT Ha AobasneHue
K CAWUCKY, YBEAUMYMBAETCS JIMHEMHO C pa3MepoM CMMCKa, a Ha
fobaBneHMe B Hayano CnNMcka C MNOMOLWbBKD MeToga :: BcCeraa
3aTpayMBaeTCs OOHO M TO Xe BpeMa. Ecan HyXHO p[o6uTbCS
3OGhEKTUBHOCTM  MNpU  CO3L0AHUM  CMMCKA  NyTeM  AOMOJHEHMs
3/1eMeHTaMK1, MOXHO [f[06aBnsTb MX B Hayano, a 3aBepluuB
nobasneHue, Bbi3BaTb METOA peBepCMpPOBaHUS reverse. Mau xe
MOXHO BOCMONb30BAThCA M3MeHseMbiIM cnmuckoM ListBuffer,
npegnaralvwuM  onepauuio  gobasneHus, a 3ateMm, 3aBepLluuB
nobasneHue, BbizBaTb MeTon tolList u npeobpasoBatb ero B
06bI4HbIM cnncok. Cnucok Tvna ListBuffer bymer paccmoTpeH B
pasgene 22.2.

Tabnuua 3.1. HekoTopble MeToabl Knacca List n ux ncnonbsosaHme

Yro ucnonbsyercs Yro sTOT MeToOpA, Aenaet
List() nam Nil Coszpaet nycTon cnucok List
List("Cool", "tools", Co3paet HOBbIN cnncok TMna List[String] ¢ Tpems 3HaueHuamu: "Cool”,
"rule”) "tools" u "rule”
val thrill = "Will" :: Co3zpaet HOBbIM cnucok TMNa List[String] ¢ Tpema 3HayeHuamu: "Will", "fill"
"fill" :: "until” :: Nil n "until”
List("a", "b") :: List("c", | ObbenmHseT aBa cnucka (Bo3BpaLLaeT HOBbIW CnNnucok Tmna List[String] co
"d") 3HaveHunamu "a", "b", "c¢" n "d")

. Bo3Bpaluaer aneMeHT ¢ MHAEKCOM 2 (NpM HaYyane oTcyeTa C Hyns) Cnmcka
thrill(2) X W et

thrill (Bo3Bpalaet "until”)

thrill.count(s => MNofcunTbIBAET KONMYECTBO CTPOKOBLIX 371eMeHTOB B thrill, umMetowmx
s.length == 4) AnuHy 4 (Bo3Bpalaert 2)
thrill.drop(2) BosBpaluaet cnucok thrill 6e3 ero nepebix ABYX 31€MEHTOB (BO3BpaLLaeT

List("until"))

. . BosBspaluaet cnuncok thrill 6e3 cambix npaBbiX ABYX 3NEMEHTOB
thrill.dropRight(2) (Bo3Bpawaet List("Will")

thrill.exists(s => s == | OnpepenseT Hanuuune B cnucke thrill CTPOKOBOro aneMeHTa, MMeILEero




"until”) 3HauyeHue "until’ (Bo3Bpalaert true)

Bo3BpalaeT cnmMcok Bcex aneMeHToB cnucka thrill, umetowmx gavuy 4,

_— - pAyicH
thrill filter(s cobntofas Nnopsaok UX cnenoBaHus B cnucke (Bosspalaet List("Will",

s.length == 4) "Fill))

thrill.forall(s => lNoka3biBaeT, OKAHYMBAKITCSA M BCE 3neMeHTbl B cnucke thrill 6ykesoin “l"
s.endsWith("l") (BO3BpaLLaeT true)

thrill.foreach(s => BbinonHseT MHCTPYKLUMIO print B OTHOLIEHMU KaXA0M CTPOKK B cnimcke thrill
print(s)) (BbiBOAMT "Willfilluntil”)

[enaeT T0 e camoe, 4TO U Hpeﬂ,blﬂ,yU.LMlZ KofA, HO C MCNoJ1b30BaHUEM

thrill foreach(print) 6onee nakoHmyHow dopmsbl 3anucu (Takxke soiBogut "Willfilluntil”)

thrill.head BosBpaluaet nepsbiit aneMeHT B cnucke thrill (Bo3spawaet "Will")

Yro ucnosb3yeTca Yro aTOT MeTOA Aenaer

BosBpaluaer cnncok Bcex anemMeHToB cnucka thrill, kpome nocnegHero

thrillinit (Bo3Bpawaet List("Will", "fill"))

thrill.isEmpty MNoka3sbiBaeT, He nycT nn cnmcok thrill (Bo3spaluaet false)

thrill.last BosBpaluaet nocnenHuit anemeHT B cnucke thrill (Bo3spalaet "until”)
thrill.length BosBpaluaet konnyecTso aneMeHToB B cnucke thrill (Bo3spawtaet 3)

Bo3sBpaluaet cnncok, KOTopbIN NonyyYaeTcs B pesynbtate gobasneHuns "y" K
thrill.Lmap(s => s + "y") | KaXOOMy CTPOKOBOMY 31eMeHTy B cnucke thrill (Bo3spawaet List("Willy",
"filly", "untily"))

thrill.LmkString(", ) Co3paet CTpOKy € aneMeHTaMu cnmcka (Bo3spataet "Will, fill, until”)
thrill.filterNot(s => Bo3BpallaeT cnncok BCceX 3NeMEHTOB B MOPAAKE UX CNef0BaHMNS B CIUCKE
s.length == 4) thrill, 33 ncknouennem umerowmx anuHy 4 (Bosspaiaet List("until”))

Bo3sBpaluaer cnucok, copepxalumi Bce aneMeHTbl cnuncka thrill,

thrillreverse cnepytoume B obpatHom nopsigke (Bosspaluaet List("until”, "fill", "Will"))

thrill.sort((s, t) => BosBpaluaer cnucok, copepxallmin Bce aneMeHTbl cnuncka thrill B
s.charAt(0).toLower < | andaBuTHOM nopaake ¢ NePBbIM CUMBOOM, NPe0bpa30BaHHLIM B CUMBOJI
t.charAt(0).toLower) | HuxHero perucTpa (Bo3spawaert List("fill", "until”’, "will"))

BosBpaluaet cnucok thrill 33 M1HYCOM ero nepBoro anemeHTa (Bo3BpalLaet

thrill.tail List(fill", "until’))

Lar 9. NpumeHeHue KopTexen

Enie ogHUM T0OJ€3HBIM O0BEKTOM-KOHTEIHEPOM SIBJISIETCSI KOPMeEX(.
Koprexu, Kak U CIIUCKU, HeIb3s1 U3MEHSTh, HO, B OT/INUME OT CIIMCKOB,
B KOpTeXax MOIYT COLepKaThCsl pasjiMuHble TUIBI 371eMeHTOB. CIIMCOK
MoxkeT ObiTh TMHa List[Int] wim List[String], a kopTex



CITI0COOEeH cofepskaTh OAHOBPEMEHHO Kak IeJible YMCIa, TAaK U CTPOKM.
Koprexxu  HaxoAsT I1IMPOKOe IpPMMEHeHMe, HanpuMep Ipu
BO3BpallleHMM 13 MeTO/Ia Cpa3y HeCKOIbKMUX 00beKTOB. Tam, rae Ha Java
IJISI XpaHeHMsI HEeCKOJbKMX BO3BpalllaeMbIX 3HAUYe€HMU1 3a4acTylo
TIPUXOONUTCS CO3maBaTh JavaBean-momoOHBIN Kimacc, B Scala MoOKHO
IIPOCTO BEPHYTb KOpPTeX. Bce [nenaercss IpoCTO: OJIsT CO3OaHUS
5K3eMIUISIpa HOBOTO KOPTEeXKa, COMEepsKalllero OOBbeKTbl, HYKHO JIMIIb
3aK/IIOUYUTh OOBEKThI B KPYIJble CKOOKM, OTHENIMB MX IPYr OT Apyra
3anaTbiMu. [locie co3maHus 3K3eMIUIsIpa KOpTeka OOCTYII K €ero
3JIeMEeHTaM MOXXKHO MOJIYUUTb, UCITO/Ib3YS TOUKY, 3HAK MOJUEPKUBAHMS
Y MHOEKC 3JieMeHTa, I[pudyeM IIOACYEeT 3JIeMEHTOB HauyMHAeTCs C
eavHuUIlbl. [Ipymep nmokasaH B JIUCTUHTE 3.4.

Jinctuur 3.4. Co3paHme U UCNOb30BAHKE KOpTeXa

val pair = (99, "Luftballons")
println(pair._ 1)
println(pair._ 2)

B r1mepBoil CTpoOKe JIMCTMHra 3.4 CO30aeTcsi HOBBI KOPTEXK,
colepskaluii B KaueCTBe IepBOro 3jIeMeHTa LeJIOUNC/IEHHOe 3HaUeHne
99, a B KauecTBe BTOporo — cTpoky "Luftballons". Scala BeiBOOUT
TUN Koprexa B Buae Tuple2[Int, String], a Takke mpucBauBaet
3TOT TUII Mape IepeMeHHbIX. BO BTOPOi1 CTPOKe BBITIOJIHSETCS JOCTYII K
noyto _1, B pesyabTaTe yero rnosydaeTcs mepBbliil aeMeHT 99. CUMBOI
TOYKM (.) BO BTOPOI CTPOKE aHAJOTMYEH TOM TOYKe, KOTOpas
UCIIONIb3YeTCS IJIs1 OOCTyNa K IOJII0 WIM BbI30BA MeToma. B maHHOM
Cjlyyae BBIMOJIHAETCS OOCTYI K Moo mo umeHu _1. Ecau 3anmyctum
3TOT CLI€HAPWI Ha BBITIOJIHEHME, TIOJIYUYUM CJIeIYIOLIUI pe3ysibTarT:

99
Luftballons

PeaybHbIN TUI KOpTeXXa 3aBMCUT OT KOJIMYECTBa COAep KalllMXCs B



HeM 3JIEMEHTOB M OT TUIIOB 3TUX 37eMeHTOB. CiemoBaTe/ibHO, TUIIOM
Koprexa (99, "Luftballons") asasercs Tuple2[Int, String], a
TuUmnom koprexa ('u', 'r', "the", 1, 4, "me") — Tuple6[Char,

Char, String, Int, Int, String]g—g.

O6palieHune K anemMeHTaM KopTtexa

Bo3HMKkaeT BOMpOC: a MOYeMy K D3I/IEMEHTAM KopTexa Hefb3s
006paTUTbCS TOYHO TaK >Ke, KAaK K 31eMeHTaM CnucKa, Hanpumep
pair(0)? leno B TOM, YTO UCNONb3YyEMbIA B CNUCKAX MeTog apply
BCerga BO3BpALLAeT OAMH M TOT XKe TWM, @ B KOPTEXE BCE 3NeMEHTbI
MOryT BbITb pa3HbIX TUMOB: Y _1 MOXeT ObITb OAMH MONYYaEMbIN TUM, Y
_ 2 — [Opyron U T. 4. 3T1 uncna euaa N HAuYMHAOTCS C eAUHULbI, @ He
C Hyns, MNOCKOMAbKY Hayano oOTcyeTa C eauHUUbl TPagMUMOHHO
MCNOMIb3YeTC B 93blkax CO  CTaTUYeCKM  TUMU3MPOBAHHLIMMU
KopTexamu, HanpuMmep Haskell n ML.

lar 10. Ucnonb3oBaHMe HAaBOPOB U OTOBpPAXKEHMIA

[TockoynbKy Scala mpu3BaH MOMOYb BaM ITOJYUMUTh IMPEUMMYIIECTBA KaK
(YHKIMOHA/IIBHOIO, TaK U OOBEKTHO-OPMEHTUPOBAHHOIO CTW/ISI, B
616MMOTEeKAX ero KOJIeKIMit 0c060e BHMMAaHMe 00pallialoT Ha PasHUITY
MEXIY M3MEHSIeMbIMM ¥ HeM3MeHSeMbIMM KoJUTeKuusMu. Hampumep,
MAacCCUBBI BCErja M3MEHsSeMbl, a CIIMCKM HeusMeHseMbl. Scala Taxke
IIpeIOCTaB/IsIeT M3MEHSIeMble M HeU3MeHsIeMble aJbTepPHATUBBI IS
HaOOpOB U OTOOpaKeHMIi, HO MCIOJb3yeT IJsI 00eux Bepcuil OmHU U
Te 3Ke ITPOCThie MMeHa. [t HabopoB 1 0TOOpaskeHM Scala mogenupyer
M3MEHSIEMOCTh B MepapXuu KIacCoB.

Hampumep, B API Scala cogepskuTcss OCHOBHOI mpeiim 1jist HabOpoB,
KOTOpPBIV aHajgormueH Java-mHrepdeiicy. (bBojsee mompo6GHO TpenThI
paccmaTtpuBaioTcsa B riaBe 12.) 3arem Scala mpemoctaBisieT aBa



MMOAYMHEHHBIX TpeiTa — OAMH [OJSI M3MEHSIEMbIX, a BTOPOM [jIs
HelM3MeHsIeMbIX HaO0pOB.

Ha puc. 3.2 1okasaHo, UTO [JiI BCeX TPeX TPEeMTOB UCIIOIb3YyeTCs
OOHO U TO Xe Ipoctoe uMms Set. Ho uX IO/JHbIe MMeHa OTJIMYAKTCS
OpYr OT Jpyra, MOCKOJbKY BCe TpENThl pa3MelialoTCsI B pa3HbIX
nakerax. KoHkpeTHbIit Habop KiaccoB B Scala API, Takoit kak Habop,
coaepskalmii kanaccel HashSet (cm. puc. 3.2), aBiasieTcs paclipeHneM
nmnbo Mu3MeHsieMoro, anbo HeusMeHsiemMoro Tpeiita Set. (B To Bpems
Kak B Java BbI peanusyere uHTepderichl, B Scala Bbl pacuiupsieTe, Uan
IogMellnnBaeTe, TPENTHI.) CnepoBaTesnbHO, ecnn HY>KHO
BOCIO/Ib30BaThcsd HashSet, MOKHO B 3aBUCMMOCTM OT IOTpeOHOCTEN
BbIOMPATD MeXny ero M3MeHSIeMO " HeU3MeHsIeMOin
Pa3sHOBUAHOCTSIMMU. VICXOOHBIN CIIOCOO co3maHMs Habopa IOKa3aH B
JIUCTUHTeE 3.5.

Jluctunr 3.5. Co3paHune, MHMUMANMU3aLMA U UCNOJIb3OBaHUE
HeusMeHsieMoro Habopa

var jetSet = Set("Boeing", "Airbus")
jetSet += "Lear"
println(jetSet.contains("Cessna'"))



scala.collection
Set
::TF}EF]TH

£|}.

scala.collection.immutable scala.collection.mutable
Set Set
«TPENT» «TPEAT»
Ay ' T.
scala.collection.immutable scala.collection.mutable
HashSet HashSet

Puc. 3.2. Nepapxusa knaccoB gns Habopos Scala

B mepBoil CcTpoke Koda JMUCTUHTA 3.5 oIpenessieTcsl HOBasl var-
repeMeHHass 1O WuMeHu JjetSet, KoTopasgs WMHUIMAIUIUPYETCS

HeM3MeHsIeMbIM HabopoM, colaepskalllMM ABe CTpoku — "Boeing" u
"Airbus". Kak mnokasaHo B mnpumepe, B Scala Hab0pbl MOKHO
CO3aBaTh TOYHO TaK e, KaK CIMCKMU UM MaCCUBBI, — IIyT€M BbI30Ba

dbabpmuHoro meroma Mo MMeHM apply B OTHOLIEHUM OOBEKTa-
ciyTHMKa Set. B snuctuHre 3.5 wmerton apply BbI3bIBaeTCs B
OTHOIIIEHUM 00beKTa-CIyTHMKA TJIST
scala.collection.immutable.Set, BO3BpalllAOIIEr0 3K3eMILISIP
MCXOQHOI0, Heu3MeHsieMoro Kjnacca Set. Kommuasitop Scala BeiBOAUT
TUIl TlepeMeHHOM JjetSet, ompenesnsgss ero Kak HeU3MeHSIeMbIi
Set[String].

YTtob6b! 106aBMUTb K HAOOPY HOBBIN 3JIeMEHT, B OTHOIIEHUM Habopa
BbI3bIBAETCSI METOJ, +, KOTOPOMY IlepeaaeTCsl 3STOT HOBbINM 3emMeHT. Kak
IJISI USMEHSIEMBIX, TaK U IJISI HeM3MeHsIeMbIX Ha00OpOB MeTo, + CO3/1aeT
M BO3BpaIllaeT HOBBIV HA0OOpP ¢ J0OABIeHHBIM 3JIeMeHTOM. B jucTuHre
3.5 pabora BemeTcsi C HeU3MeHsSeMbIM HaO00poM. B u3MeHSeMbIX
Habopax IIPeJoCTaBjIsIeTCss KOHKPeTHBIMI MeTopd, +=, OJHAKO MOJIs



Hen3MeHsI€ MbIX Ha60pOB OH He IIpenjiaraeTcs.

B pmaHHOM ciiydae BTOpass CTpoka Kkonaa, jetSet += '"Lear,
dakTuueck SIBJSETCS COKpallleHHOM ¢dopMoit 3anucyu Cjeayiollero
KOJia:

jetSet = jetSet + "Lear"

CnemoBaTesibHO, BO BTOpPOJ CTpOKe Koja JUCTMHra 3.5 var-
IepeMeHHO} JjetSet mpucBaMBaeTCs HOBBII HabOp, comepsKalluii
"Boeing", "Airbus" m "Lear'". W HakoHell, B IOCjeHel CTpPOKe
KOJIa JIMCTMHTA 3.5 BBIBOMSITCSI TAHHBIE O TOM, COJIEPXKUTCS i B HAbope
ctpoka "Cessna'. (Kak u oxxupganocs, BeiBoauTcsa false.)

Ecnu HyKeH M3MeHsSeMblii Habop, cjlemyeT, KaK IIOKa3aHO B
JIMCTUHTE 3.6, BOCIIOJIb30BaTbCS MHCTPYKIMEN import.

Jluctunr 3.6. Co3paHune, MHMLMANU3ALMA U UCNOJIb3OBaHUE
M3MeHsieMoro Habopa

import scala.collection.mutable

val movieSet = mutable.Set("Hitch", "Poltergeist")
movieSet += "Shrek"

println(movieSet)

B rmepBoJi CTpOKe JUCTUHTA 3.6 UMIIOPTUPYETCS M3MEeHsIeMblit Habop
Set. Kak m B Java, MHCTPYKUMS import MNO3BOJSEeT MCII0Jb30BaTh
IIpOCTOe MM, HarpuMmep Set, BMECTO IJIMHHOTO IOJTHOTO MMeHU. B
pe3yibTaTe NpUu yKazaHuM Set BO BTOPONM CTPOKE KOMITMJISITOP 3HAeT,
yTo ToApasymeBaercs Iog scala.collection.mutable.Set. B
3TOM CTpOKe movieSet MHULMAIUSUPYETCS HOBBIM M3MeEHSIeMbIM
HabopoMm, comepkamuMm cTpoku "Hitch" u "Poltergeist". B
clemyiolieil CTpoKe K M3MeHsieMoMy Habopy mobasisietcs "Shrek",
171 UeTr0 B OTHOIIIEHMM Habopa BbI3bIBAETCS METO/I += C Ilepegaueii emy
crpoku "Shrek". Kak yxke yIIOMMHa/NIOCh, += SBJSETCS METOIOM,



oIpeJieJIeHHBIM B M3MeHsIeMbIX Habopax. Eciu XoTuTe, MOkeTe BMeCTO
Koga movieSet += "Shrek" BOCIIOJb30BaThCSI KOAOM movieSet.+=

("Shrek" )34,

XOTSI ~ pacCMOTpPEHHOJM  MCXOOHOM  peanusauuyu  HabOpPOB,
BBIMIOTHSIEMBIX M3MEHSIEMbIMM U HeMU3MeHsIeMbIMU (haOpUUHBIMU
MeTomaMu Set, cKopee BCero, OymeT HOCTAaTOYHO MAJjs1 GOJbLIMHCTBA
CUTYyaIMii, BpeMeHaMM MOXET IOTpeb6oBaThCs SIBHbIN Ki1acc Habopa. K
CYaCThlO, TIPU 3TOM MCIIOJIb3YeTCS aHAJIOTMYHBbIM CUMHTaKcuC. HyXHO
IIPOCTO  MMIIOPTUPOBATh HYKHBIII  KJIacC ¥ BOCIIOJIb30BAaTbCS
$habpMUHBIM METOAOM B OTHOIIEHUM €ro OO0beKTa-CIyTHUKA.
Harnpumep, eciu HykeH HeusMeHsiemMbli HashSet, mMoxXHO cpenaThb
cienylolee:

import scala.collection.immutable.HashSet

val hashSet = HashSet("Tomatoes", "Chilies")
println(hashSet + "Coriander")

Eme omHMM moJie3HBIM KjIacCOM KoJUIeKImMit B Scala saBisercs
orobpakeHne — Map. Kak u pgng HabopoB, Scala mpemocrasiser
M3MeHsieMble ¥ Heu3MeHsieMble Bepcum Map ¢ MCIOJMb30BaHMEM
mepapxum KiaaccoB. Kak rmokasaHo Ha puc. 3.3, vepapxus KIacCOB IJIs
0TOOpaskeHMI BO MHOTOM I10X0XKa Ha Mepapxuio IJ1s HabopoB. B makere
scala.collection ecTb OCHOBHOI TpeilT Map M OBa MOAUYMHEHHBIX
TpeiTa OTOOpaskeHMI Map: U3MEeHSIeMbIN BapUaHT B
scala.collection.mutable u HeusmeHsieMblii BapuaHT B
scala.collection.immutable.



scala.collection
Map
::TF}EF]TH

£|}.

scala.collection.immutable scala.collection.mutable
Map Map
«TPENT» «TPEAT»
Ay ' T.
scala.collection.immutable scala.collection.mutable
HashMap HashMap

Puc. 3.3. Nepapxumsa knaccos gna Scala-otobpaxeHui

Peanuzauum Map, Harnpumep HashMap-peanusauum B mepapxumn
KJIACCOB, TTIOKA3aHHOM Ha puc. 3.3, pacmIMpsIOTCS MO0 B M3MEHSIEMBIN,
nmbo B Heu3MeHsieMblii TpeiT. OToOpaskeHMSI MOXKHO CO3[aBaTb U
MHUIIMAIU3UPOBATh, UCIIOIb3YS (aObpuuHbie METOIbI, II0JOOHBIE TEM,
YTO IIPUMEHSUIMCH IJISI MacCMBOB, CITMCKOB ¥ HAOOPOB.

Jluctunr 3.7. Co3paHue, MHMLMANMU3aLMA U UCNOJIb30OBaHUE
M3MEHSIEMOro OTobpaXkeHus

import scala.collection.mutable

val treasureMap = mutable.Map[Int, String]()
treasureMap += (1 -> "Go to island.")
treasureMap += (2 -> "Find big X on ground.")
treasureMap += (3 -> "Dig.")
println(treasureMap(2))

Hampumep, B JymcTHMHre 3.7 IIOKasaHa paboTa C M3MeHSeMbIM
oTOOpaskeHMeM. B 1epBoit CTpoKe MMIIOPTUPYETCSI M3MeHseMoe



oToOpaskeHMe. 3aTeM oIlpernensieTcs val-mepeMeHHass treasureMap,
KOTOpasi MHUIIMAIU3UPYETCS ITYCThIM M3MEHSIEMBbIM OTOOpakKeHMEM,
UMEIIIMM  I1IeJIOUUC/IEHHbIEe K/IIYM U CTPOKOBbI€  3HAUeHMS.
OTobpaskeHMe 3amaeTcsl ITyCThIM, IIOCKOJbKY (QaOpMUHOMY METOIYy
HUYero He repenaetcs (B KPyIJbiX ckob6kax B Map[Int, String]()
HMYEro He yKa3aHo0)35. B ciemymonmx Tpex CTpoKax K OTOOpaskeHUIO
OOOAB/SIIOTCS Iaphbl «KJIHOY — 3HAuUeHMe», OJIsI Uero MCIIOIb3YIOTCS
MeTombl -> UM +=. Kak yke ObLIO IT0OKa3aHO, KoMmOmasiTop Scala
npeobpasyeT BbIpakeHMsI OMHApHBIX omepauuii Buma 1 -> "Go to
island." Bkog (1).->("Go to island."). CiemoBaTenbHO, KOraga
ykaspiBaercst 1 -> "Go to island.", dakTuuecku B OTHOIIEHUU
0o0bekTa 1 BBI3BIBAETCS METOH, [0 MMEHM ->, KOTOPOMY IlepemaeTcs
CTpOKa co 3HaueHueM "Go to island.". Meton ->, KOTOPbII MOXHO
BBI3BATh B OTHOIIEHMM JI000ro oOBeKTa B IIporpamme Scala,
BO3BpalllaeT [IBYX3JIEMEHTHBI KOPTEX, COHepXKaluii KIY U
3HaueHMe36. 3aTeM STOT KOPTEX IepedaeTcss MeTomy += 00beKTa
OTOOpaskeHMsI, Ha KOTOPbI cchliaeTcsl treasureMap. M HakoHell, B
IoCjeqHell CTPOKe BBIBOOAUTCS 3HAueHMe, COOTBETCTBYIOIEee B
treasureMap kiouy 2.

[Tpu 3amycKke 5TOT KOJ, BbIBELET CeyIolie JaHHbIe:
Find big X on ground.

Eciu oTgaTth IpenmnovyTeHMe Heu3MeHsSeMOMY OTOOpaskeHMUI0, TO
HUYEro MMIIOPTUPOBATb He HY)KHO, ITOCKOJIbKY 3TO OTOOpaskeHue
UCIIOJIb3YeTCs 110 yMoauaHuio. [I[pumep rokasaH B IUCTUHTe 3.8.

Jluctunr 3.8. Co3paHune, MHMLMANMU3ALMA U UCNOJIb30OBaHUE
HeM3MeHSeMoro otTob6paxeHus

val romanNumeral = Map(
1 -> "I, 2 -> "11", 3 -> "III", 4 -> "IV", 5 ->
IIVII



)

println(romanNumeral(4))

VuuTpiBasg OTCYTCTBME WUMIIOPTUPOBAHUS, TNpPU YyKasaHuuM Map B
IIepBOil CTPOKe JIMCTUHra 3.8 BBl IIOJIyyaeTe WCIIOJb3yeMblil 110
YMOJIYaHUIO 3K3eMILISIP Kj1acca scala.collec-
tion.immutable.Map. ®abpuyHOMy  METOLy  OTOOpaxkeHUs
repenarTCs MITh KOPTeXeil «K/IY — 3HauyeHue», a OH BO3BpalllaeT
Heu3MeHsieMoe Map-oToOpakeHue, copepskaillee IepedaHHble I1apbl
«KJIIOY — 3HaueHue». Eciu 3amyCTUTh KOZ, MOKA3aHHbLINA B JIUCTUHTE
3.8, oH BeiBegeT IV.

lWar 11. O6yueHue pacno3HaBaHUIO PYHKULMUOHANIbHOIO CTUNS

Kak ymomuHanoch B miaBe 1, Scala mosBosisieT mporpaMMupoBaTh B
VIMIIEpATUBHOM cTuie, HO TIOATA/JIKMBAET Bac repenTu
MpeuMYyIleCTBEHHO K (QYHKIMOHAAbHOMY CTuA. Ecim Kk Scala BbI
IIPUIIIM C OIBITOM PabOThI B MMIIEPATMBHOM CTHUJIE, K IIPUMeEpPY, eCIu
MIPUXOAUJIOCh MPOrpaMMMPOBAThL Ha Java, TO OAHOI M3 OCHOBHBIX
CJIOKHOCTEI, C KOTOPOM MO>XXHO CTOJIKHYTbCH, CTaHeT
MIporpaMMIpoBaHe B (PYHKIMOHAJIbHOM CTuie. Mbl MOHMMaeM, 4TO
IIOHAYa/ly 3TOT CTWIb MOXET OBbITb HEM3BECTEH, M B JaHHOM KHUTe
cTapaemcs mepeBeCcTy Bac U3 OAHOIr'0 COCTOSIHUS B Apyroe. OT Bac TakxkKe
MOTPEOYIOTCS  yCUIMUSI, KOTOPble Mbl HACTOSTE/NbHO PeKOMEeHOyeM
NPUIOKUTh. MbI yBEpeHbl, YTO IIpY HaJIMUYMUM OIbITa PabOThl B
VIMIIEpATUBHOM cTuie n3yyeHme IIPOrpaMMMPOBAHUSI B
(GYHKIMOHAJIBHOM CTWIe He TOJbKO IIO3BOJIMT Bam CTaTb Oojee
KBaJM@PULMPOBAHHLIM ITpOorpaMMMUCTOM Ha Scala, HO M pacIIUpUT
KpPyrosop, caejaB Bac 0ojiee ILEHHBIM MPOrpaMMMUCTOM B 0OIIEM
CMbICIIE.

CHavajla HYXHO VYCBOUTb Pa3HUIY MeXAY OBYMS CTUJISIMMU,
OTpakawlInycs B Koje. OOyvH BepHbIM MPU3HAK 3aKIKUYAETCS B TOM,
UTO eC/IM KOJ, COLEPKUT Var-nepeMeHHble, TO OH, BEpOsITHee BCEro,
HaIliCaH B MMIIePaTMBHOM cTuje. Eciu B Koze BOOOIIe He COmepsKaTCs



var-repeMeHHble, TO €CTb B HEM TOJIbKO val-liepeMeHHbie, TO OH,
BepOosITHee BCero, HamucaH B QyHKIMOHaAbHOM cTuiie. CliefoBaTe/bHO,
OOHMM W3 CIIOCO00B MpUOMIDKEHUS K (GYHKIMOHAIbHOMY CTUJIIO
SIBJISIETCSI TTOTIBITKA OOOMTUCH B IIpOorpaMmax 6e3 var-repeMeHHbIX.

Obnamast 6arakoM MMIIEpAaTUBHOCTM, TO €CTh OIIBITOM pPabOThI C
TaKMMM SI3bIKaMM, Kak Java, C++ miau C#, var-nepeMeHHbIe MOXKHO
paccMaTpMBaTh B KauecTBe OOBIYHBIX IIepeMeHHbIX, a val-
TiepeMeHHbIe — B KauecTBe ImepeMeHHbIX 0c0060T0 Biaa. B To ke Bpems,
eCIM Yy Bac MMeeTCSI OIbIT paboThl B QYHKIMOHAJBHOM CTUJIe Ha TaKUX
s3bikaxX, Kak Haskell, OCaml man Erlang, val-mepemMeHHble MOXXHO
IIPeICTaBIITh KakK OObIUHbIE, a Vvar-IlepeMeHHble — KaK HeKoe
KOIIYHCTBEHHOe oOpaiieHue ¢ kogoM. Ho ¢ Touku 3penus Scala val- u
var-nepeMeHHble — BCEro JIMIIb JBa pa3HbIX MHCTPYMEHTA B BallleM
apceHajie CpeACcTB 1 00a OHM OAMHAKOBO IMOe3HbI. Scala ckioHseT Bac
K IIpMMeHeHMIo val-TlepeMeHHbIX, HO, 0 CYTH, JAeT BO3MOKHOCTb
BOCIIO/Ib30BAThCS T€M MHCTPYMEHTOM, KOTOPBI JIydllle MOAXOIUT IJIsSt
pemaemMoi 3agaum. VM, TeM He MeHee, HJake €C/JIM BbI COIJIACHBI C
1o106HOI humocodueit, TO ITIOHAYATy MOKETE UCIBITHIBATh TPYIHOCTH,
CBSI3aHHBIE C M30aBJIEeHMEM OT Var-IIepeMeHHbIX B KOJeE.

PaccMOTpuM 1103aMMCTBOBAHHBIM M3 TIJ1aBbl 2 IIpMMep LMUKIIA
while, B KOTOpOM MCIOJIbL3yeTCs Var-repeMeHHas, O3HavarIas, 4To
OH BbITIOJIHEH B MIMIIEPAaTUBHOM CTUJIE:

def printArgs(args: Array[String]): Unit = {
var 1 = 0
while (i < args.length) {
println(args(i))
i+=1
by
by

Bbl MoOXeTe Mpeobpa3oBaThb 3TOT KON — IIpuAaThb eMy Ooiiee
(OYHKIMOHANBHBIN CTU/Ib, OTKAa3aBIIMCh OT MCIIONb30BAHMUS Var-



TiepeMeHHO, HallpuMep CeayIomuM 00pa3oM:

def printArgs(args: Array[String]): Unit = {
for (arg <- args)
println(arg)
by

MJIN BOT TaK:

def printArgs(args: Array[String]): Unit = {
args.foreach(println)

by

B 3TOM mpumepe IOeMOHCTPUPYETCSI OIHO U3 IIPEeUMYIIEeCTB
IIPOrpaMMMPOBAHMS C MEHBIIMM KOJMYECTBOM Var-IIepeMeHHbIX.
Peoprann3oBaHHbIli  (0ojee  (QPYHKUMOHAJIbHBINA) KOH  BBIVISIAUT
TIOHSITHEe, OH 06ojiee JTaKOHMYEH, M B HEM TPYyIHee HOITYCTUTh KaKue-
amnbo ommbKM, YeM B MCXOOHOM (6ojiee MMIIEpaTUBHOM) KOJI€.
[IpunHa HaBsI3bIBaHMS B Scala QyHKIMOHAIBHOTO CTUJIS 3aKII0UYAETCs
B TOM, UTO OH IIOMOraeT CO34aBaTb Oojiee TOHSTHBIN KO, MpHU
HaIlMCaHMUM KOTOPOTO CI0XKHEE OIIMOUTHCS.

Ho BbI MOXeTe IOMTU elle aajiblie. PeopraHmM3OBaHHbIA MeETO[,
printArgs Helb3s1 OTHECTU K UMUCTO (PYHKIMOHAIbHBIM, ITOCKOJIbKY Y
Hero umewTcss mnobouHble 3ddeKkThl. B maHHOM ciayyae Takum
s(pdexkTOM SIBJISIETCS BBIBOJ, B TOTOK CTAaHAAPTHOTO YCTPOIICTBA BbIBOA.
[IpusHakoM GYHKUMM, MMeolei 1Mo6ouHble 3PEGEKThI, SIBISIETCS TO,
YTO TUIIOM pe3yJjbTaTa y Hee BbicTymaeT Unit. Ecam QyHKIUS He
BO3BpalllaeT HMKAKOr0 MHTEPECHOI0 3HAUeHMUs, O 4YeM, COOCTBEHHO, U
CBUIETEeIbCTBYET TUII pe3yibTaTa Unit, TO eIMHCTBEHHBIM CIIOCOO0OM
BHECEHMSI 9TOJ (YHKIMEN KaKOro-aubo M3MEHEHMSI B OKPY>KaIOLINii
MMp SIBJISIETCS IIPOSIBJIEHME KaKOro-To Io6ouHoro sddexra. Boiee
(GYHKIMOHANBHBIM  IMOAXOJOM  OyIeT  oIpeae/ieHuMe  MeTona,
dopmatupyloliero IrepegaBaemMble  apryMeHTbl C  I1IeJibl0  UX
MOC/IeYI0IIero BbIBOAA Ha CTAHLAPTHOE YCTPOMCTBO U, KaK MOKAa3aHO B
JUCTUHTE 3.9, IpOCTO BO3Bpalaoiiero oT@opMaTMpoOBaHHYIO CTPOKY.



Jiuctuur 3.9. OyHKumna 6e3 no60o4YHbIX 3¢ PEKTOB MU Var-nepeMeHHbIX

def formatArgs(args: Array[String]) =
args.mkString("\n")

Tenepb Bbl AeiCTBUTEIbHO IepeluiM Ha (PYHKIMOHAIbHBIN CTUJIb:
HET HM MO0O0UHBIX 3(PPEeKTOB, HU vVar-riepeMeHHbIX. MeTom mkString,
KOTOpBI/i MOKHO BBI3BaTb B OTHONIEHMM JIIO0OV  KOJIJIEKIUM,
IOOITYCKAIOIIeil IOCaeloBaTeIbHbIN IMepedbop 3JIeMeHTOB (BK/IIOYas
MAacCCUBbI, CIIMCKM, HAOOpbl M OTOOpaskeHMsI), BO3BpaAIlaeT CTPOKY,
COCTOSIIIYI0 M3 pe3yjbTaTa BbI30Ba MeToma toString B OTHOLIEHUU
KaK[IOr0 3JIEMEHTAa, C pa3faeanTesIsMy U3 MepemgaHHOol CTPOKu. Takum
obpa3oM, ecaM args CONEpPKUT Tpu djeMeHTa, "zero", "one" u
"two", wmertonm formatArgs BosBpamaer ''zero\none\ntwo'.
PasymeeTcs, 3Ta QyHKIMS, B OT/IMUME OT MeTOAOB printArgs, HUUero
He BBIBOJMUT, HO [JIsI BBIIIOJHEHMS JaHHOM pabOThl ee pe3yabTaThl
MOJKHO JIETKO IlepeaaTb QyHKUMMU println:

println(formatArgs(args))

YV Kaxkmoii I0JIe3HOI MpOorpaMMbl, BepOsITHEE BCero, OyayT Kakue-
anb6o 1obounbie 3¢dexrTel. OTmaBas IpeArodyTeHye MeTomam Oe3
1060uYHbIX 9 PEKTOB, BbI OyJIeTe CTPEMUTHCS K pa3paboTKe IIpOrpamm,
B KOTOpbIX Takue 3(PdekTsl cBedeHbl K MUHUMYyMY. OIHUM U3
MIPEMMYIIECTB MOAOOHOr0 MOAX0/Ia CTAHET YIIPOIIeHMEe TEeCTUPOBAHMS
BalllMX [IPOTPaMM.

Hampumep, 4TOOBI IIPOTECTUMPOBATDH JI000M M3 TpexX ITOKa3aHHBIX
paHee B O5TOM pasfejie MeTOOOB printArgs, BamM IpULETCS
repeoripenejnTb MeTon println, nepexBaTuUThb IepelaBaeMblil eMy
BBIBOJ, M YOEIUTHCS B TOM, UTO OH COOTBETCTBYET BAIIUM OXXUIAHUSIM.
B oranune ot atoro, GyHKuuo formatArgs MoXXHO MPOTECTUPOBATD,
IIPOCTO MPOBEPSIS ee pe3ysibTar:

val res = formatArgs(Array("zero", "one", "two"))
assert(res == "zero\none\ntwo'")



Hmeromniniicsi B Scala MeTon assert mpoBepsieT IepegaHHOe eMy
OyneBO BbIpaskeHMe 1, ec/ivi OHO BbiunciisieTcs B false, BbimaeT OMIMoOKy
AssertionError. Eciu nepemanHoe 6y/ieBO BbIpaskeHMe BbIUMCISIETCS
B true, MeTOo/ IMPOCTO BO3BpalllaeT yIIpaBjeHe BbI3BABILIEMY €ro KOay.
Bonee moapo6HO O TecTax, MPOBOAMMBIX C IOMOIIbIO assert, u
TEeCTUPOBAHUM pPeub MOIeT B I1ase 14.

M Bce-TakM HY)KHO MMeTb B BUAY, UYTO HU vVar-liepeMeHHble, HU
1o6ouHbie 3 PeKThbI He ClIeAyeT pacCMaTPUBATh KaK HEUTO aOCOIIOTHO
Herpuemiemoe. Scala He gBsIeTCS UMCTO (PYHKIMOHATBHBIM SI3bIKOM,
3aCTaBJISIONIMM Bac IIPOTPaMMMPOBATh BCe B PYHKIMOHATLHOM CTUIIE.
Scala IpeaCcTaBseT coboit TUopUI MMIIepPaTMBHOTO "
(QYHKIMOHANBHOTO $I3bIKa. MOXeT O0Kas3aTbCsl, YTO B HEKOTOPbIX
CUTYalIMsIX [JIsI pellleHus TeKylleil 3amauyu OoJibllle IOHOAeT
MMIIepaTUBHBINA CTWU/Ib, M TOTAA Bbl JOJDKHBI MM BOCIIOJIb30BaThCS 6e3
BCSIKMX Kojebaumii. Ho uTo6bI mnoMoub BamM pa3o0OpaThCsd B
IIporpaMMUpOBaHuM 0e3 IPUMMEHeHUsI var-lepeMeHHbIX, B IjaBe 7
OymeT TMOKa3aHO MHOXECTBO KOHKPETHBIX IIPMMEpOB Koaa C
MCIIO/Ib30BAaHMEM Var-TlepeMeHHbIX U pPacCMOTPEHbI CIIOCOObI MX
1peo6pa3oBaHys B va l -iepeMeHHbIe.

C6anaHcMpoBaHHasa Nno3uLMsa AN NPOrpaMMUCTOB, paboTatowwmx

Ha Scala

OTtpaBante npeanoyteHne  val-MepeMeHHbIM, HEU3MEHSEMbIM
obbektaMm U MeTogaM 6e3 nobouHbix 3dpdekToB. Crapantecb
MPMMEHSATb UX B MEPBYK o4vyepenb. Mcnonb3yhte var-nepemMeHHble,
n3MeHsieMble 00beKTbl M MeToabl C MOOOYHbIMM 3PdeKTamMun npwm
He0bX0AMMOCTU U HANMYMUM YETKOM 0BOCHOBAHHOCTM UX NMPUMEHEHMUSI.

War 12. CyurbiBaHMe CTPOK U3 ¢aina



CueHapuy, BBINOJHSIONIME HeOOJbIINe MMOBCeIHEBHbIE 3aJaul, 4acTo
HY)KIAIOTCSI B 00pabOTKe CTPOK, B3SIThIX M3 ¢haitaoB. B aTom pasmene
OymeT co3maH CIeHapuif, CUMTHIBAIOIIMII CTPOKM u3 aina u
BBIBOISIINII MX HA CTaHOAPTHOE YCTPOWCTBO, IMpenBapsisi KaKAyio
CTPOKY KOJIMYECTBOM COAEepXKalllXCSl B HEJl CMMBOJIOB. [lepBasi Bepcus
clLieHapus roka3aHa B auctuHre 3.10.

Jinctuur 3.10. CuutbiBaHMe cTPOK U3 daina

import scala.io.Source

if (args.length > 0) {

for (line <-
Source.fromFile(args(@)).getLines())
println(line.length + " " + line)
b
else

Console.err.println("Please enter filename")

CueHapuii HauMHAeTCsd C MMIIOPTA Kjacca Source u3 IakKera
scala.io. 3aTeM OH IpoBepseT, yKa3aH M B KOMaHOHOM CTPOKe XOTS
O6b1 omuH aprymeHT. Eciiu ma, TO mepBbIii apryMeHT pacCMaTpUBAEeTCsI
KaK MMS OTKpbIBAaeMOTro U obpabatbiBaemoro daiina. BeipakeHue
Source.fromFile(args(9)) nmpobyeT OTKPBITh YKa3aHHbLIN Gaita u
BO3BpalllaeT OO0BEKT TuUma Source, B OTHOIIEHMM KOTOPOTO
BbI3bIBaeTCd MeTon getLines. JDTOT MeTon BO3BpalllaeT 3HaueHUe
tuna Iterator[String], B KOTOPOM TIIpU KaXOOW WUTepaluun
IIpefoCTaB/IsIeTCsS I10 OJHOM CTPOKe C MCK/IYEHMEM CUMBOJA KOHIA
CTPOKMN.

Boipakenue for BBIMOJHSET MOC/IeOOBATENbHBIN IIepebop ITUX
CTPOK ¥ BBIBOAUT IJIMHY KasK[I0i CTPOKM, 3aTEM IIPOOes, a 3aTeM camy
CTPOKY. Ec/iu aprymeHThbl B KOMaHIHOI CTPOKe He yKa3aHbl, GQMHAJbHOE
yciioBue el se BbIBeIeT cooOleHNe B IMTOTOK CTaHIapTHOTO YCTPOMCTBA.



[Ipu mobaByiieHuM 3TOTO Koma B ¢aiin countcharsl.scala 1 3amycke ero c
yKa3aHueM caMoro 3Toro daiina:

$ scala countcharsl.scala countcharsl.scala

Bbl YBUIUTE CJI€AYIOINIIT TEKCT:

22 import scala.io.Source

%]

22 if (args.length > @) {

%]

51 for (line <-
Source.fromFile(args(@)).getLines())

37 println(line.length + " " + line)

173

4 else

46 Console.err.println("Please enter
filename'")

XOTSl ClleHapuii B €ro TeKyIleM BUAe BBIBOAUT HeOOXOOMMYIO
nHpopmManoo, MOXeT ObITh, BaM 3ax04yeTCs BBICTPOUTH UMCIA,
BBIPOBHSIB MX II0 ITPABOMY Kpaw, ¥ H00AaBUTb CUMMBOJI BEPTUKAIbHOM
yepThl, YTOOBI BI/, BIBOAVIMO MHPOPMAIIMM CTAT TAKMM:

22 | import scala.io.Source

0 |

22 | if (args.length > @) {

0 |

51 | for (line <-
Source.fromFile(args(@)).getLines())

37 | println(line.length + " " + line)

113

4 | else

46 | Console.err.println("Please enter
filename'")



YToObl peann3oBaTh 3aAyMaHHOE, MOXKHO OBaXKIbl BBIIOJIHUTH
10C/IeJOBaTe/IbHbIN ~ Mepebop cTpok. Ilpm 1mepBoM mepebope
omnpenennTb MaKCUMMAaJbHYIO IIMPUHY, TpebyeMyl KaKoOMYy-J1100
KOJIMYECTBY CHMMBOJIOB B CTPOKE. A MpM BTOPOM Iepebope BBIBECTU
OaHHbIe, WCIIOJb3yS BBIUMCIEHHYI0O paHee MaKCUMAJIbHYIO IIMPUHY.
[TOCKOJIBKY IIepebop CTPOK OYyAeT BBIMIOJHSTHCS IBAKAbI, Bbl MOXKETE
TaKKe IIPUCBOUTH ITU CTPOKM IIepeMeHHOI:

val lines =
Source.fromFile(args(@)).getLines().toList

3aBepiiarliuii BbIpakeHue BbI30B MeToAa toList HyKeH MmoTomy,
yTo mMeTon getLines Bo3BpaimaeT murtepartop. [Io mepe mnpoBemeHMUs
uUTepaluu 4yepe3 UTepaTop OH MctoiaeTcs. [Ipeo6pasoBaHme B CIIMCOK
IOCpeACTBOM BbI30Ba tolList [maeT BO3MOXHOCTb BBITIOJHSTD
UTepalyio JI000e KOJMYeCcTBO pa3 06e3 MHOrOKpPaTHOTO BbIJeIeHMUS
MaMsITU [Jis1 XpaHeHMsT BceX CTpPoK wu3 daiina. Ilomydaercsi, UTO
rnepeMeHHass lines CCbUIaeTCd Ha CIMCOK CTPOK C COOEepPKUMBIM
daiina, yka3aHHOTO B KOMAaHIHOJ CTpoOKe. 3aTeM, IIOCKOJIbKY BaM
HY’>KHO BBIUUC/STh IIUMPUHY MO3ULMM IJISI KOJNMYECTBA CUMBOJIOB B
KaK[IO0M CTPOKe OBaXKAbl — IO OOJHOMY pa3y 3a KaXAYI0 UTepaluio, u3
5TOrO  BbIPAKEHMSI MOSKHO  BBIBECTM  HEOOJIBIIYI0  (PYHKIIUIO,
MOJICUMTHIBAOIIYI0  IIMPUHY, HEOOXOOMMYI0  IJII  CMMBOJIOB,
OTOOpasKAOIINX AJIMHY IIepelaHHON CTPOKM:

def widthOfLength(s: String) =
s.length.toString. length

[IpumeHss 3Ty GYHKINWIO, MaKCMMAJbHYI0 IIMPUHY MOXKHO
BBIUMC/IUTD CJIEOYIONIM 00pa3soMm:

var maxWidth = @
for (line <- lines)
maxWidth = maxWidth.max(widthOfLength(line))

3mechb C IIOMOIIIBIO BbIpayKeHUS for BBITTOJTHSIETCS



rocaenoBaTe/bHbIVi TepebOp BCeX CTPOK, BBIUMC/SETCS IIMpUHA
CMMBOJIOB, TIOKa3bIBAWOIIMX [JIMHY CTPOKM, M, €CAM OHa OoJblile
TeKYIllero MakCMMyMa, ee 3HaueHue IPUCBAUBAETCS VaTr-TiepeMeHHOMN
maxWidth, aas KoTopoit 6bIO YCTAaHOB/IIEHO HauvaJbHOe 3HaueHue 0.
(MeTox maxX, KOTOPbIiI MOSKHO BbI3BaTh B OTHOIIEHMUM JII0O0r0 0ObEeKTa
Tuna Int, Bo3BpaliiaeT camoe 00JbIlIOe YMC/I0, CPaBHMBAS 3HAUeHMe, B
OTHOIIIEHMM KOTOPOTO OH ObLT BbI3BaH, M 3HaU€HMeE, KOTOPOe eMy ObLIOo
rnepemaHo.) B KauecTBe  aJbTepHATMBHOIO  BapuaHTa, eCIu
MpeaIouYTuTeIbHee MCKaTb MaKCMMyM 6e3 MCMOoJIb30BaHUSI Var-
TiepeMeHHbIX, MOKHO CHauvaJjia OIpeleanTb CaMyl0 OJIUMHHYIO0 CTPOKY:

val longestLine = lines.reducelLeft(
(a, b) => if (a.length > b.length) a else b

)

Meton, reduceLeft npumeHsieT nepegaHHyl0 eMy (QYHKIMIO K
IepBbIM ABYM 3JIeMEHTAaM B CIMCKe lines, 3aTeM — K pPe3yJbTaTy
IIepBOro IPUMeEHeHs U K CJIeayIolleMy 3JIeMeHTy B Lines U Tak Jajiee
00 KOHIIA CIMCKa. Pe3ynbTaTOM KaXkIoro MpuMeHeHUs OymeT camasi
IJIVHHAS CTPOKA M3 BCTPEUYEHHBIX 0 CUX MOP, ITOCKOJIbKY IepeaaHHas
dynkuusg (a, b) => if (a.length > b.length) a else b
BO3BpalllaeT CaMyl IJIMHHYI0 M3 [BYX IepemaHHbIX CTPOK. Merop,
reducelLeft BepHeT pe3ynabTaT IOC/HeAHEro MpUMeHeHUs (YHKIUM,
KOTOPbI/A B [AHHOM Cjyyae CTaHeT CaMbIM [OJMHHBIM CTPOKOBBIM
3JIEeMEHTOM cIicka Lines.

[ToryunB pesynbTaT, MOXHO BBIUYUCIAUTD MAaKCUMAaJIbHYIO IIVPUHY,
repenaB camMylo IJUMHHYIO CTPOKY GyHKuuM widthOfLength:

val maxWidth = widthOfLength(longestLine)

Temepb oOCTaHeTCS TOJBKO BBIBECTM CTPOKM C HAJJIEKAIIVMM
dbopmaTupoBaHueM. DTO MOKHO CIIe/IaTh CJIEAYIOIIMM 00pa3oMm:

for (line <- lines) {
val numSpaces = maxWidth - widthOfLength(line)



val padding = " " * numSpaces
println(padding + line.length + " | " + line)
by
B sTOM BbIpakeHuM for elne pa3 BBINOJHSIET I1OCIeI0BaTEe/bHBIN
repebop sjaeMeHTOB cmoucka Llines. [T KakAoil CTPOKM CHadaja
BBIUMC/ISIETCSI  KOJMYECTBO IMpPOOeoB, YCTAHABIMBAEMbIX Ilepef
yKa3aHueM [OJAWHBbI CTPOKM, U STO KOJMYECTBO IIPUCBAUBAETCS
repeMeHHO numSpaces C IMOMOIIbIO BeipaxkeHus " " * numSpaces. U
HaKOHell, BbIBOAUTCS MH@OpMaIus C HaJJIeKaImM
dopmaTupoBaHuem. Bech clieHapuit mokas3aH B JIMCTUHTe 3.11.

Jiuctunr 3.11. BoiBoa oTpopMaTMPOBAHHOIO KOIMYECTBA CUMBO/IOB
KaXXAo0u cTpoku ¢anna

import scala.io.Source

def widthOfLength(s: String) =
s.length.toString. length

if (args.length > 0) {

val lines =
Source.fromFile(args(@)).getLines().toList

val longestLine = lines.reducelLeft(
(a, b) => if (a.length > b.length) a else b

)
val maxWidth = widthOfLength(longestLine)

for (line <- lines) {
val numSpaces = maxWidth - widthOfLength(line)
val padding = " " * numSpaces



println(padding + line.length + " | " + line)

by
by

else
Console.err.println("Please enter filename")

Pe3iome

3HaHUs, TOJYUYEeHHbIe B 3TOI IjaBe, IMO3BOJISIT BaM IIPUCTYIUTh K
npuMeHeHM0 Scala mjis pemieHus HeOOJbIIMX 3a7ad, B 0COOEHHOCTU
TeX, IJISI KOTOPBIX MCIIOJNb3YIOTCS CLieHapuu. B mocienyommux riaBax
pacCMOTPEeHHbIE TeMbI Mbl U3YUUM ITyO3Ke, TAKKe OYAYT IIpeACTaBIeHbI
Opyrue, He 3aTPOHYThIE 31e€Ch TEMBI.

29 Otot MeTon to pakTMUECKM BO3BpallaeT He MacCuB, a MHYIO IMOCIeq0BaTeIbHOCTD,
conepskanryto 3HaueHus 0, 1 1 2, mepe6op KOTOPbIX BBITTOMHSIETCS BbipaskeHueM for.
[TocnenoBaTeIbHOCTY U IPYTHe KOJUIEKIMM OYAYT paccMaTpuBaThCs B r1aBe 17.

30 Cricky apryMeHTOB IIepeMeHHOI IJIMHbBI UM ITOBTOPSIIOIIMECS ITapaMeTpPhl
paccmaTpuBaloTcs B pasaene 8.8.

31 IpumeHsITH 3aMCh new List He HY3KHO, TOCKOJIBbKY List.apply() onpeneneH B 06beKTe-
crryTHUKe scala.List kak dabpuunbiit MmeTon,. Bosee mogpo6HO 06BEKThI-CITyTHUKA
paccMaTpuMBalOTCs B pasaene 4.3.

32 IpuunHa, 110 KOTOPOVi B KOHIle crmcka HykeH Nil, 3ak/1ouaeTcst B TOM, 4YTO METO/, ::
orpepesieH B kiacce List. Eciu mombpITaThCs ITPOCTO BOCIIOAb30BATHCS KOJOM 1 :: 2 11 3, TO OH He
MpoiaeT KOMITWIISIIIIO, TIOCKOJIbKY 3 OTHOCUTCS K TUITY Int, y KOTOPOTO HET MeTOAa ::.

33 XOTS KOHIIENTYaJIbHO MOKHO CO3J1aBaTh KOPTEKY JII000Vi AJIMHbBI, HA TaHHbIII MOMEHT
6ub6mmoTeka Scala ornpepensieT ux ToabKo 10 Tuple22.

34 Habop B 1uCTUHTE 3.6 M3MeHsIeMblii, T03TOMY ITOBTOPHO MMPUCBauBaTh 3HaUeHKe movieSet
He HYKHO U IaHHAs TlepeMeHHast MOKeT OTHOCUTBCS K val-riepeMeHHbIM. B oT/Iume OT 3TOr0
MCII0/Ib30BaHMe MeTo/Ia += C HeM3MeHsIeMbIM HaO0OpOM B JIMCTUHTE 3.5 TpeGyeT MOBTOPHOTO
TIpMCBaMBaHMsI 3HAUEHMSI TIepeMeHHO1 jetSet, TO3TOMY OHa JOJIKHA OBITH var-repeMeHHOA.

35 sIBHas mapamMeTpu3alys TUIa TpedyeTcs B IUCTUHTe 3.7 U3-3a TOTO, UTO 6€3 KaKoro-yinbo
3HaueHus, repefgaHHoro GabpuuHOMy MEeTOIy, KOMITWJISITOP HE B COCTOSIHUY BBITIOTHUTD
JIOTMYECKMIA BBIBOJI, TUIIA TTapaMeTpOB OTOOpaskeHMsI. B oT/mume OT 3TOr0, KOMITWISITOP MOXKET
BBIBOJIUTH TUII ITApaMeTPOB 13 3HAUEeHWIA, TTlepelaHHbIX (PabpUUHOMY METOAYy map, MoKa3aHHOMY
B JIUCTUHTE 3.8, IO3TOMY SIBHOTO yKa3aHMs TUIIA TTapaMeTpPOB TaM He TpebyeTcs.



36 Vcronb3yeMmblit B Scala MexaHM3M, MO3BOJISIIOIINI BbI3bIBATh METO/I -> B OTHOLIEHUMN
J0060T0 00beKTa, — HesIBHOe MpeoOpa3oBaHe — OyIeT pacCMOTpeH B ryaBe 21.



4. Knaccbl U 00beKTbl

B rimaBax 2 1 3 BbI pa3oOpannch B OCHOBaX KJIacCOB M OOBEKTOB. B
TeKyIleil TjaBe MpeacTOUT YIJyO/ieHHas IpopaboTKa AAHHOW TeMBbl.
3mech OYIyT MpUBeAeHbI TOMOJTHUTE/IbHbIE CBEIEHNS O Kaaccax, IOJISX
M MeTojaxX, a TakKXKe [IaHO o0OIlee TMpeacTaBleHMe O TOM, UTO
rojpa3syMeBaeT MCIOJb30BaHME TOUKM C 3amngroir. Takke Mbl
pPacCMOTPUM CUHIJITOH-OO0BEKTbI (0OBEKThI-OOMHOUKM) U CIIOCOOBI UX
NpUMeHeHUs [Jis1 HallMCaHusl M 3amycka mpuioxkeHuit Ha Scala. Ecin
BaM y)Ke 3HaKOM SI3bIK Java, Bbl YBUINUTE, UTO B Scala MCIIOJb3YIOTCS
TIOXO0XKMe, HO BCe ke HeMHOTO OT/JIMYaIMecs: KoHuenuu. [TosTomy
yTeHMe IAHHOJ IJIaBbl IOMAET Ha I10JIb3y Jaske OOJbIIMM 3HATOKAM
sI3bIKa Java.

4.1. Knaccbl, nona n metoabl

Kitaccel IBISIOTCS ITpoo6pa3amu 06beKTOB. ITocie onpemeneHns Kiaacca
U3 Hero Kak U3 mpoobOpa3a MOXHO CO3[1aBaThb OOBEKTHI,
BOCITOJIb30BABIIINCH [IJIST 9TOT'O K/IIOUEBBIM CJIOBOM new. Hampumep, mpu
HaJIMIMU CIeIYIONIEro oIpeaeaeHus Kaacca:

class ChecksumAccumulator {
// copa noMmewaeTcsa onpegeneHve knacca

3

C IIOMOILIbIO KOJa:

new ChecksumAccumulator

MOSKHO co3IaBaTh 00beKkThl ChecksumAccumulator.

BHYTpM ormnpeneneHust Kjaacca IIOMEIIAIOTCS TOJSI UM MeTO[bI,
KOTOpble B 0OIIeM Ha3bIBAIOTCI JjemeHmamu Kinacca. Iloss,
orpegensieMble 100 Kak val-, MO0 KaK var-IiepeMeHHbIe, SIBJISIOTCS
TIepeMeHHbIMM, OTHOCSIIMMMCSI K OObekTaM. MeTonapl, KOTOpbIe



OmpenesisiloTCSI C IIOMOIIbI KIueBOro ciaosa def, comepskat
VICTIO/THSIEMBIi KOJI. B IMOJISIX XpaHSTCS COCTOSIHME MM JaHHbIe 00beKTa,
a MeTOAbl MCIOJb3YIOT 3TU aHHbIE OJIS1 BBITIOJIHEHMS B OTHOIIEHUU
00beKTa BBIYMCIUTEIbHOM paboTsl. I[Ipy co3gannm sK3eMIuIsipa Kiacca
CUCTeMa BBITIOJIHEHUS TIPUJIOKEHUS pe3epBUpyeT 4YacTb NaMSITU [JIs
XpaHeHMs] o0pa3a COCTOSIHMS ITOJyYalOLIerocsl Ipu 3TOM 00bekTa (TO
eCTb COLepXKMMOTO ero rnepeMeHHbIX). Haripumep, eciu Bbl onipenennTte
kinacc ChecksumAccumulator u gagute emy var-moJjie IO MMEHU
sum:

class ChecksumAccumulator {
var sum = 0

3

a ITOTOM JBasKAbI CO3OAIUTE €ro SK3eMILISIPbI C IIOMOIIbIO CJIeIYIOIIEro
Koja:

new ChecksumAccumulator
new ChecksumAccumulator

val acc
val csa

TO 00pa3 00bEKTOB B IMaMSITV MOKET ITOJTYUUTh TAKOM BUI:
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[TocKOJIbKY Sum IIpeAcCTaB/isieT C000Ji I10jie, KOTOpPOEe OIIpee/IeHO
BHYTpu Kiacca ChecksumAccumulator, 1 OTHOCUTCS K var-, a He K
val-TriepeMeHHbIM, BIIOCJIEICTBMM IIOJI0 SUM MOKET OBITh 3aHOBO
TIPUCBOEHO Apyroe Int-3HauyeHue:




acc.sum = 3

Terepb KapTMHKA MOKET IIPUOOPECTU C/IeAYIOIINIT BUL:

N\ TN

'y —_
| Y
I\SLI | '\__::),

- NN v s
@\ "\

N\ N

' sum (3:‘\ 0 |
R | ______.-'II |

[To moBOAY pUCYHKA HY>KHO CIejaTh ClIeylollee 3aMeuyaHye: Ha HeM
[I0Ka3aHbl [IBe€ IIepeMeHHble Sum, OOHA M3 KOTOPbIX HAXOIUTCSI B
00beKTe, Ha KOTOPBI CChLIAETCS accC, a Apyras — B OObeKTe, Ha
KOTOPBIN ccbUlaeTcss csa. Ilosi Takke HAa3bIBAIOT hepeMeHHbIMU
IK3emMnaapa, MOCKOJbKY KaXKObIi 9K3eMILISIP IOaydyaeT COOCTBEHHbIN
HabOp TIepeMeHHBIX. Bce 1iepeMeHHbIe SK3eMIUISIpa OOBEKTa
COCTaBJISIIOT 00pa3 oO0beKkTa B mamMgaTu. To, YTO 34eCh IIOKa3aHo,
CBUIETENbCTBYET He TOJIBKO O TOM, UTO €CThb JIBe IIepeMeHHbIe Sum, HO
M O TOM, YTO M3MEHEHMe OJHOI M3 HUX HUKAK He OTpakaeTcs Ha
IPYTOiA.

B sToM 1ipumMmepe cienyer Takke OTMETUTb, UTO Yy BacC eCThb
BO3MOXXHOCTb M3MEHUTb OOBEKT, Ha KOTOPBIN CChUIAETCS acc, Oaxke
HEeCMOTPS Ha TO, UTO aCC OTHOCUTCA K val-riepeMeHHbIM. HO ¢ yueTom
TOr'0, UTO aCC (WIM CSa) SIBJISAIOTCI val-, a He var-nmepeMeHHbIMU, BbI
He MOXXeTe IPMCBOUTH MM KaKoi-HMOyAb Apyroit oobekT. Hampumep,
ciaenyrouas IMoIbITKa He YBeHYaeTCs YCIIEXOM:

// He nponpeT KOMNMAAUMIO, MOCKONbKY acC SBASeTCSH
val-nepeMeHHON

acc = new ChecksumAccumulator



Ho 3aTo BbI MOKeTe pacCUMTHIBATH HA TO, YTO IlepeMeHHasi acc
BCcerga OyIeT CChIIaThbCs Ha TOT ke 00beKT ChecksumAccumulat, c
JICIIOJIb30BAHMEM KOTOPOI'O BBl €€ WHMIMAIU3UPOBAIM, HO IIOJS,
colepsKaiyecsi BHYTPM 3TOro OObEKTa, MOIYT CO BpeMeHeM
M3MEHUThCS.

OmuMM 13 BayKHBIX CIIOCOOOB obeclieyeHMsI HAIEKHOCTU OOBEKTa
SIBJIIETCSI TapaHTUs TOTO, UYTO COCTOSIHME 3TOro 0oObeKkTa (TO eCThb
3HAQUEHMSI €ro IIepeMEHHBIX 3K3eMIUISIPa) OCTAeTCS KOPPEKTHbIM B
TeYeHMe BCEro ero >KM3HEeHHOTO IMK/aa. IlepBpIM ImIaromMm K
NIpeJOTBPaIlleHNI0 HEIIOCPEeICTBEHHOTO CTOPOHHEro JOCTYIa K MOJISIM
SIBJISIETCSI CO3TaHMe 3aKpblmbix moyeii. II0CKOMbKY JOCTYIT K 3aKPbIThIM
TIOJISIM MOSKHO ITOJTYUUTh TOJIBKO METOIaMM, OIIpeie/IeHHbIMU B TOM 3Ke
CaMOM KJIacce, Bechb KOJI, KOTOPbIii MOKeT OOHOBUTh COCTOSIHME, OydeT
JIOKaJM30BaH B Kiacce. YTOObI OOBSIBUTDH I10JI€ 3aKPBITBIM, IIepes HUM
CTaBUTCSI MOAM@UKATOP IOCTyIa private:

class ChecksumAccumulator {
private var sum = 0

}

C Ttakum onpepenenneM ChecksumAccumulator mo0ast ITonbITKA
OOCTYyIIa K Sum 3a IpeaeiaMy Kjiacca OymeT HeyoauHO:

val acc = new ChecksumAccumulator

acc.sum = 5 // He npompeT KOMMUAAUMIO, TMOCKOJbKY
none sum SIBASS€TCHA 3aKPbITbiM

NMPUMEYAHUE

B Scala anemMeHTbl knacca pgenatwT OTKPbITbIMW, €CAM HeT $BHOro
yKa3aHua Kakoro-nubo Moaudukatopa poctyna. MHauve rosops, Tam,
roe B Java crtaButcs MoamdukaTtop public, B Scala Bbl obxoautech
NpocTbiM 3aManuuBaHueM. OTKpbITbiM (public) poctyn B Scala aBnsietcs
YPOBHEM [J0CTYyNa Mo YMONYAHUIO.



Temepb, KOrga Mojie SUmM CTJI0 3aKPbIThIM, TOCTYIT K HEMY MOXET
OBITH IIOJIy4EH TOJIbKO M3 KOJa, ONpeeeHHOr0 BHYTPU Tejla CaMOTro
kinacca. CnemoBatenbHo, ChecksumAccumulator He OymeT LINMPOKO
MICIIOJIb30BATbhCSl HM OJHOM M3 CTOPOH, MOKA BHYTPM 3TOTO Kjaacca MbI
He omnpeerM HeKOTOpble MEeTOIbI:

class ChecksumAccumulator {
private var sum = 0

def add(b: Byte): Unit = {
sum += b

def checksum(): Int = {
return ~(sum & OxFF) + 1

3

Terepp y ChecksumAccumulator ectb pABa meropa, add u
checksum, 1 06a OHM TEMOHCTPUPYIOT OCHOBHYIO (DOpPMY OmpeieeHns
dyHKIMM, TTOKa3aHHYI0 Ha puc. 2.1.

BHYTpM 3TOro MeToja MOTYT MCIIOJb30BaThCS JI0ObIe ITapamMeTphl
MeToAa. OHOI 13 BasKHBIX XapaKTepUCTUK MapaMeTpoB MeToia B Scala

SIBJISIETCSI TO, YTO OHU OTHOCATCS K val-, a He K var—nepeMeHH51M3—7.
[Ipy T1IOTIBITKE TIOBTOPHOI'O MpPUCBAMBAHMSI 3HAUYEHMS IlapaMeTpy
BHYTpM MeToa B Scala mpou3soiigeT c60i KOMOUIISILIVINA:

def add(b: Byte): Unit = {

b = 1 // He npomaeT koMOunsiuuw, MOCKOAbKY b
OTHOCUTCA K Vval-nepeMeHHbIM
sum += b

3

Xora Mmetonbl add wu checksum B  [OaHHOII  BepCcuUM
ChecksumAccumulator peaausylOT sKejaeMble (QYHKIMOHA/IbHbIE



CBOJCTBA BIIOJIHE KOPPEKTHO, MX MOXHO OIIpefgeJuTh B Ooiee
JIJAKOHMYHOM CTuae. Bo-mepBbiX, B KOHIle mMeToda checksum MOXHO
130aBUTHCSI OT JIMILHETO CJI0Ba return. B oTcyTCTBUE SIBHO YKAa3aHHOI
MHCTPYKLIMM return Metod B Scala Bo3Bpaiaer 1ocjienHee
BbIUMCJIEHHOE MM 3HaueHue.

[Ipy HanuMcaHUM MeETOAOB PEKOMEHIYeTCSI MPUMEHSITb CTUJb,
MCK/IIOUAIOIINii SIBHOE UM OCOOEHHO MHOTOKpAaTHOE MCII0Jb30BaHMe
MHCTPYKUMIT return. Kaxkaplii MeTon HYKHO paccMaTpuBaTh B
KayeCTBe BbIPAKEHMS, BBIJAIOIIET0 OOHO 3HAYeHMe, KOTOpoe U
SIBJISIETCSI BO3BpaliaeMbIM. JTa pumocoduss 6ymeT MOTUBMPOBATh Bac
Ha CO3[aHMe HeOOJIbIINX METOIOB M pa3bMeHMe CIAMIIKOM KPYITHBIX
METOJOB Ha HECKOJbKO MeJKuX. B To e Bpems BbIOOp
KOHCTPYKTMBHOTO pellleHNs 3aBUCUT OT KOHTEKCTa pelllaeMbIX 3a7ady, U,
ecau Toro TpebyeT 006CTaHOBKA, Scala ympolaeT HalmcaHue METOMIOB,
MMEKIINX HECKOJIbKO SIBHO YKa3aHHbBIX BO3BpalllaeMbIX 3HAUEHMIA.

ITockonbky MeTon checksum BCero Juilb BbIUUC/ISET 3HauYeHue,
eMy He HY)XHa SIBHO yKa3aHHasi MHCTpyKuusi return. Eme omHum
COKpallleHMeM [JjisI METOAOB SIBJISIETCSI OTKa3 OT MCIOJb30BaHUS
(GUrypHbIX CKOOOK, €CIM B METOMle BBIUMC/ISETCS TOJbKO OIHO
BbIpaKeHMe, Jarollee pesyibTaT. ECau pe3ylbTUPYIOILEee BbIpaKEHME
IOCTaTOYHO KpaTKoe, ero MOXKHO Aake IMTOMECTUTDb Ha TOM XXe CTPOKe, B
KOTOpPOI yKa3aHO Kiawo4yeBoe «aoBo def. [Ing makcumaabHOM
JJAKOHMYHOCTM [OITyCKaeTCsl He YKa3blBaThb TUII BO3BpallaemMoro
pesyinbTata, M TOorma Scala BbiBemeT ero camocTtosiTesnbHO. Ilocre
BHeCeHUss  Bcex u3MeHeHurt  kmacc  ChecksumAccumulator
NIpUOOpeTeT CIeayIONUINIA BUI:

class ChecksumAccumulator {

private var sum = 0

def add(b: Byte) = sum += Db

def checksum() = ~(sum & OxFF) + 1
by

HecmoTpss Ha TO UTO KOMOMJISITOp Scala BIIOJIHE KOPPEKTHO



BBITIOJIHUT BBIBOJ THUIIOB pe3yJabTaTOB MeTodoB add m checksum,
[IOKAa3aHHbBIX B MpenbIAyIIeM IpUMepe, UMTATe/JM KOIa BbIHYKIEHDI
OyIyT BBIBECTY TUIIbI PE3Y/IbTATOB IIYTEM JI02UUECKUX YMO3AKII0UEeHUTl Ha
OCHOBe M3yueHMUsI TeJ MeTonoB. [IoaToMy JIyuliie Bce-Taky OyaeT Bcerma
YKa3bIBaTh TUIIbI PE3YIbTATOB JIsI OTKPBITHIX METOAOB, OOBSIBJIEHHBIX B
Kjacce, B SBHOM BUe, Iaxke KOrga KOMITMISITOP MOXET BbIBECTU UX IJISI
BaC CaMOCTOSITe/IbHO. IIpuMMeHeHMe 3TOro CTWISI II0OKa3aHO B
JucTuHre 4.1.

Jiucturr 4.1. OkoHuaTenbHaa Bepcus Knacca ChecksumAccumulator

// JTOT Kopg, HaxoguTcs B banne
ChecksumAccumulator.scala

class ChecksumAccumulator {
private var sum = 0
def add(b: Byte): Unit = { sum += b }
def checksum(): Int = ~(sum & OxFF) + 1
by

MeTonpl ¢ TMIIOM pesyibTaTa UNnit, K KOTOPBIM OTHOCUTCS U METO[,
add xkmacca ChecksumAccumulator, BBIIIOJHSIOTCS C IeJbIO
nojaydyeHuss 1mo6ouyHoro 3¢dekra. ITOT MOO6OUHBI 3P@PeKT O0OBIYHO
orpejiensieTcsl B Buie M3MeHeHMsI BHEIITHero o OTHOIIIEeHUIO K METOIy
COCTOSIHMSI WJIM B BUIE BBITIOJIHEHMSI KaKoii-aMbOO oIrepamnuym BBOA-
BBIBOJIA. UTO KacaeTcs metona add, To mobounblit 3¢g@eKT 3akmodaeTcs
B IMpUCBaMBaHMM SUm HOBOrOo 3HadyeHMs. MeTod, KOTOPBIi
BBITIOJTHSIETCSI TOJIBKO [JISI TIOMydYeHMs] ero Iob6ouHoro 3ddekra,
Ha3bIBaeTCsI npouedypoli.

4.2. NMoppasyMeBaeMOCTb UCMOJIb30BAHUS TOUKU C 3aNSATOM

B mporpamme Ha s3bike Scala TOUKy C 3amsSiTOi B KOHIIE MHCTPYKILUU
OOBIYHO MOKHO He€ CTaBUTh. EC/iM BCSI MHCTPYKIMSI TIOMEIAeTCs Ha



OIHOM CTpOKe, TO, €C/JIM XOTUTe, MOXKeTe IOCTAaBUTb B KOHIIE 3TOM
CTPOKM TOUKY C 3aIlSITO, HO JeJIaTh 9TO HeobOs13aTeIbHO. B TO ke BpeMst
TOYKA C 3aMdITOM HY)KHA, €C/iM Ha OLHOI CTPOKe pa3MellalTcs cpasy
HECKOJIbKO MHCTPYKIIMIA:

val s = "hello"; println(s)

Eciut Hy;kHO HabpaThb MHCTPYKIIMIO, 3aHMMAIOIYI0 HECKOJIbKO CTPOK,
TO B OOJIBIIMHCTBE CyyaeB Bbl MOXeTe MPOCTO ee BBeCcTH, a Scala
pasgennT MHCTPYKLMM B HY’KHOM MecTe. Harmpumep, cienymomuii Ko
paccMaTpuUBaeTCs KaK OJlHA MHCTPYKIMS, PacIiojio)keHHass Ha yeTbIpeXx
CTpPOKax:

if (x < 2)

println("too small")
else

println("ok")

U1 Bce ke BpemMeHaMmM Scala pa36mBaeT MHCTPYKLMM Ha JIBe 4YaCTU
BOIIPEKM BALIMM >KeJIaHUSIM :

X
Tty

DTOT KOZ paccMaTpuBaeTcs] KaK ABe MHCTPYKIUM, X U +y. Ecian
MO/Ipa3yMeBaeTcsl, YTO OH JOJIKeH UMTAThCS KaK OOHA MHCTPYKLMUS X +
V, €ro Hy>KHO 3aK/II04aTh B KPYTJ/IbIe CKOOKI:

(x
+y)

B KkauecTBe a/JibTEpHATMBHOIO BapMaHTa MOXXHO MOMECTUTb + B
KOHIle CTPOKM. VIMEHHO I0O3TOMY IIPM COCTaBJI€HUM I1IeMOYKU U3
MHPUKCHBIX OIlepalyii, TaKMX KakK +, B Scala 0ObBIYHO MNpPUMEHSIETCS
CTUJ/Ib, TIPeIyCMaTpUBAIOINIMIi TTIOMeIlleH/ e OllepaTOPOB B KOHeEIl, a He B
HAyYajo CTPOKU:



Mpasuno, npu cobnaeHMM KOTOPOro noapasymMeBaeTcsl NOCTAaHOBKA
TOYKM C 3anaToMm

MpuHuMn  paboTbl  TOYHbLIX MNPaBUA  pPasAeNneHuss  UHCTPYKLMMA
yamButensHo  npoct. Ecnn BKkpatue, TO  KOHeu,  CTPOKM
paccMaTpMBaETCa KaK TOYKA C 3angTOM, MOKA He BO3HWUKHET OAHO M3
cnefyrLwmnx yCnoBun.

1. PaccMaTprBaemas CTpoOKa 3aKaHYMBAETCS 31EMEHTOM, KOTOPbIM He
MOXKET 3aKOHHO HaxoAMTbCS B KOHLLE CTPOKM, Hanpumep TOYKOM Unu
MHPUKCHLIM ONEepPaTopoM.

2. Cnepnyowas CTpoKa HAYMHAEGTCS C 3N1eMeHTa, C KOTOPOro He MoXeT
HAYMHATbCS MHCTPYKLMS.

3. CTpoka 3akaHuMBaeTCs BHYTPW KPYrbiX (...) UAM KBaApaTHbIX |...]
CKOBOK, MOCKOJIbKY TaM B Il0BOM C/iyyae He MOryT COAepXaTbCs cpasy
HECKONIbKO UHCTPYKLMM.

4.3. CUHINTOH-00DbEKTDI

Kak ymommHasoch B IyiaBe 1, OOMH U3 acIIeKTOB, MO3BOJISIIONIMX Scala
ObITb 0Oo0Jiee OOBEKTHO-OPMEHTMPOBAHHBIM SI3BIKOM, YeM Java,
3aK/JI04YaeTcsl B TOM, UTO B KiaccaXx Scala He MOryT copepskaTbCsi
cTaTuyeckue 3jeMeHTbl. BMecTo 3Toro B Scala MMelOTCS CUH2MOH-
06zexkmolt. OIpenesieHNe CUHIJITOH-OObEKTa BBITJIIAUT TaK JKe, Kak
ompejiesieHMe Kjacca, 3a UCKIIOUEHNEeM TOTO, YTO BMECTO KJIIOUeBOTO



cioBa class UCMOJIb3YeTCs K/IUeBoe CJI0BO object. IIpumep nokasaH
B JIUCTUHTe 4.2.

CHUHTIJITOH-00BbEKT B 3TOM JIUCTUHTE Ha3bIBAETCS
ChecksumAccumulator, TO eCTh y HETO TaKoe ke MMs, KaK U y Kjtacca
B IIpeabiayIinem npumMepe. Korga CMHIITOH-00BEKT UCIIOIb3yeT 00I1ee C
KJIaCCOM MMsI, TO JIJISl KJIacCa OH Ha3bIBAETCS 005eKMOM-CNYMHUKOM VU
00bEKTOM-KOMIAHbOHOM. M Kjacc, M ero OOBeKT-CIOYTHUK HYKHO
oIpeJe/siTh B OMHOM U TOM XKe MCXOTHOM (arie.

Kjacc mo OTHOIIEHUIO K CUHIVITOH-OOBEKTY Ha3bIBAeTCsI KAACCOM-
cnymHukom. Kiacc ¥ ero o00BeKT-CITyTHMK MOTYT o0OpamaTbcsl K
3aKpbIThHIM 3JIeMeHTaM JIPYT Apyra.

Jiuctunr 4.2. O6bekT-cnyTHUK ang knacca ChecksumAccumulator

// JTOT Kopg, HaxoguTcs B banne
ChecksumAccumulator.scala

import scala.collection.mutable
object ChecksumAccumulator {

private val cache = mutable.Map.empty[String,
Int]

def calculate(s: String): Int =

if (cache.contains(s))
cache(s)

else {
val acc = new ChecksumAccumulator
for (c <- s)

acc.add(c.toByte)

val cs = acc.checksum()
cache += (s -> cs)



Cs

}

YV cuHriatoH-oobekrta ChecksumAccumulator umeercs OOVH
MeToq, o uMeHu calculate, noayvawinuii 3HayeHue tura String u
BBIUMCJISIIONIVI KOHTPOJBbHYI0 CYMMY [JiS CMMBOJIOB Tuna String,
HaXOOSIIMXCSI B 9TOM 3HAUEHUN. Y Hero Takke MMeeTCs OOHO 3aKPbITOe
1ojie cache, TIIpeacTaBjJeHHOe M3MEHSIEMbIM OTOOpaskeHueM, B

KOTOPOM K3IIMPYIOTCS paHee BbIUMCI€HHbIe KOHTPOJIbHbIE CYMMI)IZ—S. B
nepsoii crpoke wMetronma, if (cache.contains(s)), B cache
orpenessieTcsl, He COIePKUTCS JIX MepegaHHas CTPOKa B OTOOpaskeHUM
B KauecTBe Kiioua. Ecam ga, To MpoCTO BO3BpallaeTcsl OTOOpakeHHOe
Ha 9TOT KJII0Y 3HauUeHue cache(s). B IpOTMBHOM C/Tyyae BBITIOJIHSAETCS
yciioBue else, BBIUMCIIAIOIEee KOHTPOJbHYIO CYMMY. B riepBoii cTpoke
yciioBus else omnpepensgercsa val-liepeMeHHas [0 MMEHU acc,
KOTOpas VHULIMAIU3UPYETCS HOBBIM 3K3eMIUISIPOM

ChecksumAccumulator3?. Bo BTOPOJ CTPOKE HAXOAUTCS BbIpakeHue
for, BhINIOJNHSIONEE TTOC/IeA0BATeIbHbBIN Iepedop KaskIoro CMMBOJA B
1iepelaHHONM CTPOKe, IIpeobpasyiollee CMMBOJI B 3HaUeHMe Tuia Byte
IIyTeM BbI30BA B OTHOIIEHUM 3TOTO CUMBOJIa MeTona toByte u
rnepepampilee  pesyjpbraT B MeTon add Tex  OK3eMIUISIPOB
ChecksumAccumulator, Ha KOTOpble ccbutaeTrcsa acc. Korpa
3aBepIINTCS BbIUMC/IeHMEe BbIpakeHus for, B ciaenyrwoliein CTpoke
MeTO/la B OTHOIIEHUM accC OymeT BbI3BaH MeTon checksum, KOTOPbIi
6epeT KOHTPOJbHYIO CYMMY ISl TIepelaHHOro 3HaueHusT Tuia String
U CcoxpaHsieT ee B val-TliepeMeHHON II0 MMeHM CS. B cienpyromein
CTpoke, cache += (s -> CS), IepelaHHbIi CTPOKOBBIN KIIOY
OTOOpaskaeTcsl Ha IIeJIOUMCIEHHOE 3HaueHMe KOHTPOJIbHONM CyMMbI U
9Ta Iapa «KJHY — 3HadyeHue» JobaBjisgeTcs K oToopaskeHnio cache. B
ToC/IeJHEM BbIPaKeHUM MeTofda, CS, 00ecreunBaeTCs MCI0Jb30BaHMe
KOHTPOJIbHOM CYMMBbI B KAUeCTBE pe3y/ibTaTa BbIIOJIHEHMSI METO1a.

Eciau y Bac ecTh OMNBIT MMPOrpaMMMUpPOBaHMsI Ha Java, TO CMHIJITOH-



00BEKTbI MOXKHO ITPeICTaBUTh B KadyeCTBEe XPaHMUIMINA JIST JIIOOBIX
CTaTUYECKMX MEeTOAO0B, KOTOpble MOKHO OBLIO ObI HamucaTh Ha Java.
MeToabl B CUHIJITOH-OOBEKTAaX MOKHO BbI3bIBATh C MCIIOJIb30BaHMEM
TaKOI'0 CMHTAKCHUCA: MMSI CUHIJITOH-OOBEKTa, TOYKa M MMS MeTOJa.
Hanpumep, MEeTO[, calculate CUHIJITOH-00BEeKTa
ChecksumAccumulator MOKHO BbI3BaTh CJI€IYIOIIMM 00pPa3oM:

ChecksumAccumulator.calculate("Every value 1is an
object")

Ho CHHIITOH-OOBEKT SIB/ISIETCS HE  TOJBKO  XPaHUJIMUIIEM
CTaTU4YeCKMUX METOAO0B — 3TO Takke 0OBEKT MepBOTro Kiaacca. [ToaTomy
MMSI CMHIJITOH-00BbEeKTa MOKHO pacCMaTpMUBaTh B KaueCTBe TAOJIMUKM C
MIMeHeM, ITPUKPEIJIEHHOM K 00BEKTY.

AR\
ﬂl: & ache Sy Hamengemoe
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OmpeneneHne CUHIITOH-00bEKTA He SIBJISETCS OonpeneeHMeM THUIIa
Ha TOM YpOBHE abCTpakluy, KOTOPbI ucrnoab3yercss B Scala. ITpu
HJIMYMM TOJbKO oImpenenenuss ob6bekta ChecksumAccumulator
HEBO3MOXXHO CO031aThb IepemMeHHyr0 Tuiia ChecksumAccumulator.
Tounee, Tun c¢ wumeHem ChecksumAccumulator omnpenesnsiercs
KJIaCCOM-CIIYTHUKOM CHMHIJITOH-00beKkTa. TeM He MeHee CHUHIJITOH-
00BEKThl PACIIMPSIOT POAUTEIbCKUIA KIAacC M MOIYT MOAMENINBATD
TpenThl. YUUTHIBASI TO, YTO KaXObIi CUHIJITOH-OOBEKT SIBJISIETCSI
3K3eMIUISIPOM CBOEro pPOAMTENIbCKOTO KJlacCa M MOAMeEIIaHHbIX B HEro
TPENTOB, ero MeTObl MOKHO BBI3bIBATh Uepe3 3TU TUIIbI, CChIIASICh HA
HEero M3 I[epeMeHHbIX 3TUX TUIIOB M T[epenaBasi €My MeTO.bl,
OXXMUIAWIIMe WCIOAb30BAaHUS OTUX TUNOB. [IpMMepbl CUHIITOH-
00BEKTOB, SIBJISIIOIIMXCS HAc/AeTHUKAMM KIaCCOB M TPEITOB, IMTOKAa3aHbI
B rjiaBe 13.

OOHO M3 OTJIMUMII KJIaCCOB OT CUMHIJITOH-OOBEKTOB COCTOUT B TOM,



YTO CUHIJITOH-OOBEKThI He MOTYT IPUHMMATh ITapaMeTpbl, a KIacChl —
MoryT. [TOCKOIbKY CO3/1aTh 9K3eMIUISIP CMHIJITOH-00beKTa C TTOMOIIbIO
KJIIYEeBOTO CJIOBA NEew Hejb3s, IepeJaTb eMy IlapaMeTpbl He
TIpe/iCTaBJIsIeTCS BO3MOXKHBIM. Kaskablii CMHIJITOH-OOBEKT peann3yeTcst
KaK 39K3eMIUISIp CUHMemu4yecko20 Kadccd, CCbUIKA Ha KOTOPBIN
HaXOIUTCS B CTaTUYECKON MepeMeHHOi, II03TOMY y HUX U Y

CTaTMYECKMX KJIACCOB Java OaMHaKOBasi CeMaHTMKa MHMumannsaumnﬂ).
B 4acTHOCTM, CUHIJITOH-OOBEKT MHUIIMAIU3ZUPYETCS TpU IIEPBOM
obpaleHn K HeMy Kakoro-janoo Koga.

CHHIJITOH-00BEKT, KOTOPBI/i HE MMeeT OOIIero MMeHM C KIacCOM-
CITYTHMKOM, Ha3bIBA€TCS ABMOHOMHbIM 00%eKkmom. Takue OOBEKTbI
MOJXKHO IIPVMEHSTbh JIJIS pelleHNuss MHOTHX 3aa4, BKI04as cOop B OJHO
11eJioe POACTBEHHBIX BCIIOMOraTeJbHbIX METOAOB WU OIpeneeHue
TOUKM BXOJa B mpwioxkeHue Scala. ViMeHHO 3TOT ciaydait u Oymer
pacCMOTPEH B CJIeAyIOIeM pasferie.

4.4, NMpunoxxeHune Ha a3blKe Scala

Ilist  3amycka IporpaMMmbl Ha Scala Hy)XHO TIIpeaCcTaBUTb MM
aBTOHOMHOT'O CUMHIJITOH-00bEeKTa C MEeTOAO0M main, Moy4yamM OuH
nmapamerp ¢ Ttunom Array[String] ¥ MCHOAB3YIOUIUM TUII
pesynbTata Unit. Toukoit Bxoma B IPUIOKEHME MOXKET CTaTb 000
aBTOHOMHBI/I O00BEKT C MeTOJAOM main, uMeIUMM HajJieXallylo
curHarypy. [IpumMep 1okasaH B JUCTUHTE 4.3:

Jiuctunr 4.3. Mpunoxenme Summer

// Koa HaxoaumTcsa B hamne Summer.scala
import ChecksumAccumulator.calculate

object Summer {
def main(args: Array[String]) = {
for (arg <- args)



println(arg + ": " + calculate(arg))

by
by

CHHIJITOH-O0OBEKT, IIOKa3aHHBI B JIMCTUMHTE 4.3, Ha3bIBAETCS
Summer. Ero metog main uMeeT HaJJiexXalllyl0 CUTHATYpPy, IO3TOMY €ro
MO>KHO MCIT0JIb30BaTh B KaueCTBe MpuoxkeHus. [lepBast MHCTPYKLUS B
daiine wmmmnoptupyet meton calculate, KOTOpbIi ompeneneH B
oobekTe ChecksumAccumulator wm3 IIpedbIayIIero IpuMepa.
WHCTpyKIIMS import MO3BOJsIeT Aajiee UCIO0Ib30BaTh B (aiijie MpocToe

UMSI MeTonaﬂ. Teno w™meroma main Bcero JaMIIb BBIBOOUT Ha

CTaHIApPTHOE YCTPOWCTBO KaXKIbIii apryMeHT UM KOHTPOJIbHYIO CyMMY
OISl apryMeHTa, pa3aenss UX JBOeTOUNEeM.

NMPUMEYAHUE

[Nogpa3ymeBaeTcs, 4YTO B KaxAblh CBOM MCXogHbiM dann Scala
MMMNOPTUPYET 3NeMeHTbl NakeToB java.lang u scala, a Takxe 3nemMeHTbl
CUHINTOH-06bekTa no uMmeHu Predef. B Predef, koTopbii HaxoguTca B
nakeTe scala, coaep>XMTCa MHOXEeCTBO MOne3HbIX MeToaos. Hanpumep,
Koraa B ucxogHoM danne Scala BcTpevaetcs println, daktnyecku
BbI3biBaeTcs println u3 Predef. (A MeToa Predef.println B cBOIO OYepenb
Bbi3biBaeT Meton Console.println, KOTOpbIM PaKTUYECKM WU BbINOAHAET
BClo paboty.) Korgoa e BCTpedvaeTcss assert, BbI3bIBAETCS MeTOnq,
Predef.assert.

11 3amycka IMMpuaoKeHns Summer NOMeCTUTE KO, U3 JIUCTUHTA 4.3
B (paiis mo umeHu Summer . scala. [TockoabKy B Summer MCIOIb3yeTCs
ChecksumAccumulator, gob6aBeTe Kop misti ChecksumAccumulator
KakK IJIs Kjacca, IMTOKa3aHHOro B JMCTUHTe 4.1, Tak U OJ19 ero o0beKkTa-
CIIyTHMKA,  IIpeACcTaBieHHOro B  JjauctuHre 4.2, B  aiin
ChecksumAccumulator.scala.

Opuum m3 oramumii Scala ot Java gBjsieTcss TO, UTO B Java OT Bac



TpebyeTcsl IIOMeCTUTb OTKPBITHIN Kaacc B (aiiyi, Ha3BaHHbIN 0 MMEeHU
Kjacca, HampuMep Kiacc SpeedRacer HYXHO IOMeCTUTb B aiial
SpeedRacer. java, a B Scala ¢aitn ¢ pacmupenueMm .scala MOXHO
Ha3bIBaTh KaK yrOJHO HE3aBMCHMMO OT TOTO, Kakue Kjaacchl Scala uan
KOO B HUX momeniarTcs. Ho, Kak ImpaBuio, KOrga pedyb MIOET He O
CLIeHapUsIX, PEKOMEHAyeTCsI MNPUIEPKUBATbCS CTUJIS, TPU KOTOPOM
(daiiapl Ha3bIBAKOTCS 10 MMeHaM KJIacCOB, KOTOpPbIe B HUX COZepsKaTcs,
KaK 9TO JlejiaeTcsl B Java, 4TOOBI IIPOTpaMMMCTaM ObLIO jierde MCKaThb
KJacchl MO MMeHaM wuX (aiioB. VIMEHHO 3TMM IIOAXOAOM Mbl U
BOCITIOJIb30BAJINCh B OTHOIIEHMM NBYX (aitioB B JAaHHOM MpuUMepe.
HmeroTcst B BULY daiibl Summer.scala "
ChecksumAccumulator.scala.

Hu ChecksumAccumulator.scala, HM Summer.scala He
SBJSIIOTCA  CL€HapusMM, TIOCKOJIbKY OHM  3aKaHUMBAKOTCS B
omnpenejeHMn. B oTamnume OT 3TOr0, CLIeHApUil NOJKeH 3aKaHUYMBaTbCS
B BbIpaKeHUM, BbIAIOIIEM pe3ybTaT. [I03TOMY Ipu MOMBITKE 3ammycka
Summer.scala B KauecTBe CleHapus MHTeprnperaTtop Scala
MOXXaJlyeTcsd Ha TO, YTO Summer.scala He 3aKaHUYMBAETCS B
BbIpA’KEHMM, BbIJAIOIIEM pe3ylabTaT (KOHEUYHO, €CaU MPeIIlOIOXNUTD,
YTO BBl CAMOCTOSITEJIbHO He M00aBM/IM KaKoe-a100 BhIpaskeHMe I10C/Ie
ompeneneHnss ob6bekTa Summer). BmecTo 3TOro HYKHO Oyner
OTKOMIIMJIMPOBATh 5TU (aitiibl ¢ MOMOILbI0 KommuasTopa Scala, a
3aTeM 3alyCTUTh IOJYUYMBIIMECS B pe3yJjbTaTe (aiiabl KiaaccoB. s
5TOTO MOXHO BOCIIOJIb30BATbCSI OCHOBHBIM KOMITMISTOpoM Scala 1o
uMeHu scalac:

$ scalac ChecksumAccumulator.scala Summer.scala

JTa KOMaHIa OTKOMIMWJIMpYeT BalllM UCXOAHble @aiabl, HO
3aBePIINTHCSI KOMITWISILIMS MOXKET I10C/Ie BeCbMa OLIYTUMMOM 3ale€P>KKU.
Ieso B TOM, UTO MpU KaXKIOM 3aIlyCKe KOMITMISATOpPA, OO TOr0 Kak
BHMMaHMe MPUBJIEKYT MepefaHHble BaMM HOBOMCIIEUEHHbIE UCXOOHbIE
(daiiibl, HY>KHO IOTPATUTh BpeMsl Ha CKAaHMPOBaHMe CONePKUMOro jar-
(daityioB 1 BBIIIOJIHEHME JIPYTOil IIpeaBapuUTeIbHON paboThl. IloaTOMy B



ouctTpubyTuB Scala BKIOUyaeTcs paboTaroniuii B (QOHOBOM peXMME
Scala-komnunsitop mox HasBaHuem fsc (ot fast Scala compiler —
6bICTpBIV KOMITMASITOP Scala). OH MCIOMb3yeTCs CIeOYIONIM 00pa3oM:

$ fsc ChecksumAccumulator.scala Summer.scala

[Ipy mepBom 3amycke fsc OymeT co3maH JIOKaJbHbIM (POHOBBINM
cepBep (IeMOH), IIPUKPEIVIEHHBIN K TTOPTY Balllero KOMITbIOTepa. 3aTeM
yepe3 O9TOT MOPT OYAYT OTHPABISTHCS CIOUCKM KOMIIMIUPYEMBIX
daiinoB, a poHOBAsg IMporpaMMa CTaHET 3aHMMAaTbCS UX KOMITUJISLIMEI.
[Ipu cnemyiomem 3amycke fsc ¢oHoBasi mporpaMma yxke Oyger
3amylieHa, o3ToMy fsc MpocTo OTHpaBUT eii CrMCOK (aiioB, a OHA
6e3 mpomemyieHUsT CKOMIMIMpyeT ux. Mcmonb3ys f£sc, mOKMIaAThCS
3aIlyCKa Cpelbl BbITIOJIHEHUS Java MPUOETCs JUIIb B MepBbii pas. Ecian
TIOHAOOUTCSI OCTAHOBUTH (POHOBYIO IIporpammy fsc, MOXHO Oymer
BOCITIOJIb30BaThCs KoMaHaoi £sc -shutdown.

3amyck 10607 u3 KomaHn — scalac muam fsc — mpuBemeT K
co3gaHuio (ailyioB K/IaccoB Java, KOTOpble 3aTeM MOXHO Oymer
3amyckaTh Yepe3 KOMaHay scala — Ty Xe camyl, KOTOpas
MCII0/Ib30BajlaCh BaMM [jIS BbI30Ba MHTEpHpeTaTopa B MpedblaylInx
npumepax. Ho BMecTo mepemaum MHTepIipeTaTopy MmeHu daiiia c
pacimupeHneM .scala, KOTOPbI COOEPKUT IIpeaHa3HAYeHHbIN OJIs

MHTepIipeTanuu Kojn Scala, Kak 3TO Aenajioch BO BCeX MpeabIayIInX

anMepaxﬂ, B JaHHOM cCJlyuae eMy HY)XHO OyneT IepenaTb MUMSI

ABTOHOMHOI'O OOBEeKTa, CojepsKallero MeToh main, WMMeIommii
HaJjiexalny curHarypy. CrenoBaTenbHO, IIPUIOKeHMe Summer
MOKeT ObITh 3aMylleHOo IMyTeM Habopa KOMaH/Ibl:

$ scala Summer of love

Bbl cMOsKeTe YBUAETh KOHTPOJIbHbIE CYMMbI, BbIBeIeHHbIE OJIs1 IBYX
apryMeHTOB KOMaHAHO CTPOKU:

of: -213
love: -182



4.5. Tpeut App

B Scala umeetcst TpeiiT scala.App, NIpMU3BaHHbIII 9KOHOMUTb BpeMs,
KOTOpOEe Bbl TPAaTUTe Ha HAOOP TeKCTa. XOTS MbI ellle He paccMaTpUBaIu
BCE, YTO HYXHO MJjsI TOrO, YTOObI MOXKHO OBLIO JOCKOHAJIHHO
pasobpatbcs B paboTe TPenTOB, MbI BCE K€ PelIIM, UTO 00 3TOM
TpeiiTe BaM 3axoueTcsl YVY3HAThb IIpAMO ceivac. Ilpumep ero
MUCII0/Ib30BaHMS MTOKA3aH B JIMCTUHTE 4.4.

Jiuctunr 4.4. Ucnonb3oBaHue Tpeita App

import ChecksumAccumulator.calculate
object FallWinterSpringSummer extends App {

for (season <- List("fall", "winter", "spring"))
println(season + ": " + calculate(season))

3

YTo6BI BOCIOJIH30BATHCS TPEITOM, CHAYajaa HY)KHO yKa3aThb IIOC/Ie
MMEHM Balllero CMHIJITOH-00beKTa MHCTPYKIMIO paciiMpeHust extends
App. 3aTeM BMECTO HamMcaHMSI MeToga main Mexkny (QUrypHbIMU
CKOOKaMM CUHIJITOH-OOBbEKTa cjemyeT HaOpaTh KO, KOTOPBIi BbI
TIOMEeCTUIM OBl HEIoCpeACTBeHHO B MeTona main. O6patutbcs K
aprymMeHTaM KOMAaHIHOW CTPOKM MOKHO uepe3 MacCCUMB CTPOKOBBIX
9JIEMEHTOB II0 MMEHM args. BoT m Bce. ITO IpUIOKEHME MOKHO
OTKOMITMJIMPOBATh U 3aITyCTUTh TOUHO TaK 3Ke, KaK U JTi060e Apyroe.

Pe3iome

B 5Toji r;maBe paccMaTpUBAINCh OCHOBBI KJIacCOB M 00BEKTOB B Scala u
OBbLIM MOKA3aHbI IIPYEeMbl KOMITMJISIIMM M 3aIlycKa IpuaokeHuii. lanee
MbI MTO3HAKOMMMCSI C OCHOBHBIMM TUIIAMM [JAHHBIX M MOPSIAKOM MX
MCIT0/Ib30BaHMSI.



37 IlpuunHa UCIIOIb30BaHMs B KaueCTBe IapaMeTpoB val-riepeMeHHbIX 3aK/I04aeTcs B 6osee
JIETKOM COCTaBJIEHUY TIpeJICTaBeHMs 00 3TUX IepeMeHHbIX. Takylo ITepeMeHHYI0 60Jblile He
HYKHO OTCJIeXXMBATh Ha IIpeMeT IPUCBaMBaHMs eif HOBOTO 3HaUeHMsI, KaK 3TO ObLIO ObI ITPU
MCIT0JTb30BaHUM Var-TiepeMeHHOIA.

38 3nech cache MCmob3yeTcst, YTOOBI TOKA3aTh CUHIVITOH-00bEKT € mosieM. KaunpoBaHue ¢
MOMOILBIO T0JIS cache oMoraeT ONTUMMU3UPOBATh OBICTPOEIICTBIME, COKpALAsi 3a CUeT pacxosa
MaMsTV BpeMsl BbIYMCIEeHMSI M pa3MeHMBasi pacxo/, maMsIT Ha BpeMs BbiuncieHus. Kak
MPaBWJIO, UCII0/Ib30BAaTh TAKMM 00pa30M KIUI-MaMsITh 1[e/1Iec006pa3HO TOIbKO B TOM CJIyvae,
eCJIM C ee TIOMOIIbI0 MOKHO PeIUTh MPO6JIeMbI ObICTPOIEICTBUS U BOCIIO/Ib30BaThCSI
oTobOpaskeHMueM co c1abbiMu ccbutkamu, HanpuMmep WeakHashMap B scala.collection.jcl, 4To6b1
3aICy B KAUI-ITaMSITV MOTJIM MOMaAaTh B COOPIIMK Mycopa npu neduiuTe nmamMsTu.

39 TToCKOJIbKY KJIFOUEBOE CJIOBO NEW MCITOIb3YETCS TOBKO [IJISI CO3AaHMsI 9K3eMILISIPOB
KJIACCOB, HOBBIII 06EKT, CO3JaHHbIN 3[1eCh B KAUeCTBe 3K3eMILIsIpa Kjiacca
ChecksumAccumulator, He SBsSeTCSI OGHOVMMEHHBIM CUMHIJITOH-00bEKTOM.

40 B kauecTBe MIMEHM CMHTETMYECKOTO KJIacca UCIOJIb3YeTCsT MMSI 00bEeKTa CO 3HAKOM
nmosutapa. CiiemoBaTeIbHO, CMHTETUYECKMIA K/IacC, IPUMEeHSIeMbIii /IS CMHIJITOH-00beKTa
ChecksumAccumulator, HasbiBaeTcss ChecksumAccumulator$.

41 Tlpu HaIMYKUY OTIbITA ITPOTPAMMMPOBAHMS Ha Java TaKoii MMITIOPT MOYXKHO COTIOCTaBUTb C
00BbSIBJIEHMEM CTAaTUYECKOTO MMITOPTA, BBEIEHHOTO B Java 5. EAVHCTBEHHBIM OT/IMUMEM SIBJISIETCSI
TO, UTO B Scala MMIOPTUPOBATD 3/IeMEHThI MOKHO 13 JII0OOTO 00bEKTA, a He TObKO U3
CUHTJITOH-00'bEKTOB.

42 MexaHM3M, KOTOPbII Mporpamma Scala ucrosb3yeT IJis MHTepIIpeTaluy UCXOAHOTO
daiina Scala, 3ak/ouaeTcsl B TOM, UTO OHAa KOMIIMUIMPYeT UCXOIHbBIN Ko Scala B 6aiiT-KoAbI Java,
TYT e 3arpykaeT Ux ¢ ITOMOIIbIO 3arpy34MKa Kjaacca U IMPUCTYIIaeT K UX BbIIIOJTHEHUIO.



5. OcHoOBHbIe TUMNbI U onepauum

[Tocsie TOro Kak ObLIM PAacCMOTPEHBI B AEMCTBUM KJIacChl M OOBEKTHI,
camoe BpeMs MOIIyosKe M3yUUTh MMeIecs: B Scala OCHOBHbIE TUIIbI U
ornepauyu. Eciiu BbI XOpOIIIO 3HAKOMBI € Java, TO Bac MOXeT 00paioBaTh
TOT (paKT, YTO B Scala oCHOBHbIE€ TUIBI U ONEePaTOPbl MUMEIOT TaKue sKe
3Ha4YeHus, YTO U B Java. M Bce ke eCTb MHTEpeCHbIe pas3anuus, paau
KOTOPBIX C 3TOM I1aBOM CTOUT O3HAKOMUTHCS Aake TeM, KTO CUMTaeT
ce6s1 OIBITHBIM pa3paboTumMkoM Java-mpuiaoskeHuit. IToCKOIbKY
HEKOTOpble acmekTbl Scala, paccmaTpuBaeMble B 3TOil TIJiaBe, B
OCHOBHOM TaKMe ke, Kak " B Java, Mbl yKa3bIBaeM, KaKkue paszesbl Java-
pa3paboTUMKY MOTYT IIPOITYCTUTD.

B 3TO0Ji ry1aBe OymeT maH 0030p OCHOBHBIX TUIIOB Scala, BKIouast
crpoku Ttuma String m Ttumbel 3HadyeHuin Int, Long, Short, Byte,
Float, Double, Char u Boolean. MblI Takke pacCMOTPUM OIepaluu,
KOTOpble MOTYT BBITIOJHSTHCS B OTHOIIEHUM 3TUX TUIIOB, ¥ BOIIPOCHI
COOMIOeHMS NPUOPUTETAa OIlepaTopoB B  BhIpakeHMsIX Scala.
[loroBopMM MbI M O TOM, Kak IIofipa3yMeBaeMble MpeoOpa30BaHMS
MOTYT OOOraTUTh BapMAHTbl OCHOBHBIX TUIIOB, ITO3BOJISISI BBIITOJIHSITD
IOMOJHUTEIbHbBIE OIlepaluy BI0OABOK K TeM, UTO ITOAAepsKMBAIOTCS B
Java.

5.1. HekoTopble OCHOBHbIE TUNMbI

B Tabs. 5.1 mokasaH psii, OCHOBHBIX TUIIOB, MCIIOJb3yeMbIX B Scala, a
TaKKe IMarna3oHbl 3HAYEeHU I, KOTOPbIe MOTYT IIPUHMUMATh 3K3EMILISIPbI
3TUX TUNOB. B coBoKymHOCTMU TuUIlbl Byte, Short, Int, Long u Char
Ha3bIBAIOTCS YeJIOUUC/IeHHbMU munamu. llesouncieHHble TUIIbI IUIIOC
Float u Double nMeHYIOTCS UUCI08bIMU MUNAMU.

Tabnuua 5.1. HekoTopble OCHOBHbIE TUMbI

OcHOBHOM




™n Ouvana3oH

Byte 8-paspspHoe Lenoe Yncno Co 3HaKoM M C AONOMHEHWEM A0 ABYX (OT -2/ o 27 -1
BK/IIOUUTENLHO)

Short 16-paspsaHoe Lenoe Yncio Co 3HaKOM M C AOMNOMHEHUEM A0 ABYX (OT ~215 o 215
1 BKIOUMUTENBHO)

Int 32-pa3psifHOe Lenoe YMcio Co 3HAaKOM U C AOMONHEHWEM A0 ABYX (0T -231 o 231
1 BKIOUNUTENBHO)

OcHoBHoOM

™n [dvanasoH

Long 64-paspsaHoe Lenoe Yncao Co 3HaKOM M C AOMNOMHEHUEM A0 ABYX (OT ~263 o 203 -
1 BKIOUNUTENBHO)

Char 16-pa3pagHbiin 6e33HakoBbI Unicode-cumson (o1 0 go 216 _q BKJ/THOUMTENBHO)

String MocneposatenbHocTb Char-3HaveHuni

Float 32-pa3pspHoe YMCIo C NaBakoLen TOYKOM OAMHAPHOM TOYHOCTM, COOTBETCTBYHOLLEE
ctanpapty IEEE 754

Double 64-pa3psaHoe YMCIO C NaBatoLLen TOYKON ABOMHOM TOYHOCTHU, COOTBETCTBYOLLEE

ctanpapty IEEE 754

Boolean true unu false

3a UCKIYeHueM Turia String, KOTOPBI HAXOOUTCS B MaKeTe
java.lang, Bce Turbl, IOKa3aHHble B Tabja. 5.1, BXOOST B MaKeT

scala43. Hampumep, mnonHoe wMsI Tuna Int o0003HauvaeTcs
scala.Int. Ho, yuuTeiBas, 4TO BCe D3JIeMEHTbl IlakeTa scala u
java.lang aBTOMaTMUYeCKM MMIOPTUPYIOTCA B KaKAbIi1 MCXOIHBIN
daitn Scala, MOXHO MOBCEMECTHO MCIIOJb30BaTh TOJbKO IIPOCThIE
MMeHa, TO eCTb MMeHa Buaa Boolean, Char mam String.

OmnbITHBIE Java-pa3pabOTUMKM 3aMeTSIT, UTO OCHOBHbIe TUIIbI Scala
MMEIOT B TOYHOCTM TaKue XKe IMana3oHbl, KaK ¥ COOTBETCTBYIOLIME UM
TUIIBI B Java. DTO IO3BOJISIET KOMOWISITOPY Scala B co3maBaeMoOM UM
6aiiT-Ko/e IpeoOpa30BbIBATh HSK3eMILISIPbl mMunos 3HaueHuii Scala,
HarnpuMmep Int uau Double, B s/ieMeHTapHbIe TUIILI Java.

5.2. Jlutepansol



Bce OCHOBHbIe TUIIBI, IlepeunciaeHHble B Taba. 5.1, MoOryr ObITh
3alMCaHbl C IIOMOINBIO Jumepanos. Jlutepan IIpeacTaBiseT co0oi
CIT0CO0 3aITMCy ITIOCTOSTHHOT'O 3HAYeHMST HeIIOCPeACTBEHHO B KOJe.

YCKOpEeHHbIN peXxuM 4yTeHusa anga Java-nporpaMMmcToB

CMHTaKCUC BONbLIMHCTBA NUTEPAnoB, NOKa3aHHbIX B AAHHOM pasgene,
COBMNAaJaeT C CMHTAKCMCOM, NMPUMEHAEeMbIM B Java, MO3TOMY 3HATOKM Java
MOrYT CMOKOMHO MpONyCTUTb MPaKTUYeCKU BecCb paspen. HekoTtopble
pa3nuuung, 0 KOTOPbIX CTOMUT MPOYMTATb, KACAKOTCA MCNOMb3yeMbIX B
Scala HedopMaTUPOBaAHHbLIX CTPOK M CMMBONOB (PaccMATpMBAOTCS B
nogpasgene  «CTpokoBble  AuTepanbl»), a TakkKe  CTPOKOBOW
nHtepnonaumum. Kpome Toro, B Scala He noggepXuBaroTCs
BOCbMEpUYHble nuTepansl, a LLeNI0YUCIEeHHbIe nuTeparnsl,
HauYMHaloLWuecs ¢ Hyns, Hanpumep @371, He NPOXOAaT KOMMUASLMIO.

LlenouncneHHsblie nuTepanbl

LlenounciienHoble auTtepanbl Ojasg tiMnoB Int, Long, Short m Byte
MUCIIONIb3YIOTCS B IBYX BUOAX — IECIATUYHOM M IIECTHAOlaTePUYHOM.
Crioco6, mpuMeHSIeMblii [JIsI Hayajga 3allyucy  I1eJ0YMCAeHHOTO
JuTepasia, MoKasblBaeT OCHOBaHMe uymciaa. Ecam uncio HauMHaeTcs ¢ Ox
win OX, TO OHO IIeCTHaAlaTepuyHoe (10 OCHOBaAHMIO 16) U MOXeT
comepskaThb 1MdpsI OT 0 10 9, a TakKe OYKBBI OT A 110 F B BepxHeM uian
HIDKHEM PEerucTpe, KOTOPbIMU OToOpaskaioTcst mudpsl. I[Ipumepsr
MICII0/Tb30BAHMSI BBITJISIASIT CJIEAYIOIIMM 00pa3oM:

scala> val hex = 0x5

hex: Int = 5

scala> val hex2 = Ox00FF
hex2: Int = 255



scala> val magic = Oxcafebabe
magic: Int = -889275714

O6paTtuTe BHMMaHMe Ha TO, YTO 000j0YKa Scala Bcerjga BbIBOJUT
LleJIOUMCIIEHHbIe 3HaUeHUs B UMCIaX 10 OCHOBaHMIO 10 He3aBUCUMO OT
dbopmbl JiMTepana, KOTOPO Bbl MOTJAM BOCHOJb30BATBHCS  [IJIST
VHULIMaIN3auumu 3TUX 3HaueHMit. Takum o0Opa3oM, MHTepIIpeTaTop
IOKa3bIBaeT 3HAueHMe TIepeMeHHOV hex2, Koropas  Obiia
MHUIMAIN3UpPOBAaHA C MCIIOJIb30BaHMeEM JiMTepasa OxO0QFF, kak
mecaTuuyHoe umucio 255. (PasymeeTrcs, He HY)XHO BCe NPUHMUMAThL Ha
Bepy. XOpOUIMM CHOCOO0M MPUCTYIIUTb K OCBOEHMIO SI3bIKA CTaHeT
MpakTuyeckas pabora ¢ 3TUMU MHCTPYKLUMUSIMM B MHTEPIIpETaTope I0
Mepe uTeHMs AaHHON rnaBbl.) Ecim umdpa, ¢ KOTOpOii HauMHAETCs
YICI0, HE HYJIb U He MMeeT HUKAKUX OPYIUX 3HAKOB OT/IUYMS, 3HAUUT
YMCJIO AecaTU4YHoe (1o ocHoBaHuio 10), Harpumep:

scala> val decl = 31
decl: Int = 31

scala> val dec2 = 255
dec2: Int = 255

scala> val dec3 = 20
dec3: Int = 20

Ecin 1e/ouMcIeHHbIn JuTepaa 3akaHuupaeTcss Ha L wiu 1, TO OH
IIOKa3bIBaeT 4Yuciao Tuiia Long, B MOPOTMBHOM (CjIyyae 3TO UMCIO
oTHOCUTCS K Tuny Int. IlocMoTpuTe Ha HpUMepbl LEI0UYMCIeHHBIX
nuTepanoB Long:

scala> val prog = OXCAFEBABEL
prog: Long = 3405691582

scala> val tower = 35L



tower: Long = 35

scala> val of = 311
of: Long = 31

Korma Int-nurtepasn npucBamMBaeTcsl IepeMeHHON Tuma Short win
Byte, OH paccMaTpuBaeTcs Kak MpUHAIIexaluin K tuiny Short man
Byte, ecin, KOHEUHO, €ero 3HaUEHMEe HAXOOUTCS BHYTPU OOMYCTUMOTO
IJIS HAHHOTO TUIlAa Auaria3oHa, Halpumep:

scala> val little: Short = 367
Little: Short = 367
scala> val littler: Byte
Llittler: Byte = 38

38

Jiutepanbl uncen ¢ nnasaroLen TOUYKOM

JIuTepasbl uncesl C maaBalolleii TOUKO COCTOSIT U3 AeCITUIHBIX LIUdp,
KOTOpble TakKXke MOIYT COJEepXaThb HeOO0sI3aTe/NbHbIA  CUMBOJI
OeCITUYHOM TOYKM, M II0CJIE HUX MOXET CTOSITb HeoOs3aTeIbHbIN
cuMBoOJ E mnn e u skcnoHeHTa. [locMoTpuTe Ha IIpUMepHI JIUTEPAIOB
yyicesl C IJIaBalomnieil TOYKom:

scala> val big = 1.2345
big: Double = 1.2345

scala> val bigger = 1.2345el
bigger: Double = 12.345

scala> val biggerStill = 123E45
biggerStill: Double = 1.23E47

OOpaTuTe BHMMAaHME Ha TO, UTO 3KCIIOHEHTA O3HAUYAeT CTeIeHb
ypcima 10, Ha KOTOPYHD YMHOXAaeTCd OCTaJbHAsg 4YacTb 4uCIa.



CnepoBaTesibHO, 1.2345el paBHseTrcs unciy 1,2345, yMHOXXeHHOMY Ha

101, OTKyZa Tony4daeTrcss umcio 12,345. Ecim naurtepan umcna ¢
IJIaBaWOIel TOYKON 3akaHuuBaeTcsd Ha F wam £, 3HAUMUT 4YMCIO
OTHOCUTCS K Tuiy Float, B MpOTMBHOM C/iyuae OHO IMPUHAIJIEXUT K
Tuny Double. [IONOJHUTENILHO JUTEPAsIbl UMCel C IVIaBaoIIEe TOUKOM
MOTYT 3aKaHuYMBaThCS Ha D uin d. [TocMoTpuTe Ha IIpyMepbl JIMTEPAIOB
yyicesl C IJIaBalonieil TOYKo:

scala> val little = 1.2345F
little: Float = 1.2345

scala> val littleBigger = 3e5f
littleBigger: Float = 300000.0

ITocnenqHee 3HaueHMe, BbIpa)keHHOe Kak Tun Double, moxeTt
MIPMHMMATD TaKKe MHYI0 hopMy:

scala> val anotherDouble = 3e5
anotherDouble: Double 300000.0

scala> val yetAnother = 3e5D
yetAnother: Double = 300000.0

CuMBONbHBbIE nuTepanbl

CUMBOJIbHBIE JIUTEpasbl COCTOSIT wm3 Jioboro Unicode-cumBorna,
3aK/II0YEHHOTO B OJITHAPHbIE KaBbIUKU:

scala> val a = 'A'
a: Char = A

Kpome TOro uto CMMBOJI IIPEACTAB/ISETCS B OAMHAPHBIX KaBbIUKAX B
SIBHOM BUJEe, eT0 MOXHO MIEeHTU(MULIMPOBATh C MCIIOJIb30BaHMEM KOJa
13 Tabauibl cuMBooB Unicode. [IJist 3TOro HY>KHO 3amucaTh \Uu, Iocje



4ero yKa3dTb UyeTbIpe meCTHaAllaTePpUUYHbIE L[I/I('l)pbl Kooa:

scala> val d = '\u0o41l'
d: Char = A
scala> val £ = '\u0o44'

f: Char = D

Takue cumBoJbl B KoAMpoBKe Unicode MOTYT MOSIBJISITHCSI B JTIOO0OM
MecTe MporpaMMbl Ha s3biKe Scala. Hampumep, BbI MokeTe HabpaTh
cienyoomii uaeHTuduUKaTop:

scala> val B\u©041\ubo44 = 1
BAD: Int =1

OH paccMaTpuBaeTCsl TOYHO TaK ke, Kak uaeHTudurarop BAD,
SIBJISIFOIIIUIACST pe3YyJIbTaTOM PacKpPbITHUSI CMMBOJIOB B KoaypoBke Unicode
B ITIOKa3aHHOM paHee Koge. 1o cyTu, B MMeHOBaHMUM UAEeHTU(PUKATOPOB
TakKuM o00pa3oM HeT HUYEero XOpOIIero, IOCKOJbKY WUX TPYAHO
mpouecTb. MHOrga 3TOT CHMHTAKCUC MOXET II03BOJIMUTh MCXOJHBIM
daitmam Scala, comepskaimyMm OTCyTCTByWOIIMe B Tabauie ASCII
cMBOJIbI 13 Tabimmbl Unicode, ObITh IpeACcTaBI€HHBIMM B KOAUPOBKE
ASCIL.

I HakoHell, HY)XHO VIIOMSIHYTb O HECKOJbKMUX CUMBOJIbHbBIX
auTepanax, IpeACTaBI€HHbIX  CIELUAJbHBIMU  YIPaBISIOIIMMU
II0CJ/IeOBaTEe/IbHOCTSIMM (escape sequences), MIOKa3saHHbIMM B Tab1. 5.2,
HamnpuMmep:

scala> val backslash = "\\''
backslash: Char = \

Tabnuua 5.2. Ynpasnsiowme nocnenoBaTesibHOCTM CNeunasnbHbIX
CMMBOJIbHbIX IMTEPASIOB

Nurepan MNpepHasHaueHne




\n MepeBop ctpokn (\UOOOA)

\b Bosepat Ha ogHy no3uumo (\u0008)
\t Tabynsums (\u0009)

\f MepeBop ctpanumubl (\u000C)

\r Bosspat kapetku (\u000OD)

\" [eonHas kasbiuka (\u0022)

\' OpmHapHas kasbluka (\u0027)

\\ O6patHbii cnew (\u005C)

CrpokoBble nutepanbl

CTpOKOBBIN JUTEpa COCTOUT U3 CUMBOJIOB, 3aK/IIOUEHHbIX B IBOVHbIE
KaBbIUKMN

scala> val hello = "hello"
hello: String = hello

CHMHTaKCUC CUMBOJIOB BHYTPM KaBblu€K TaKOo JKe, KdK " B
CMMBOJIbHBIX JIUTEPaJ/IaX, HAIIpUMeEp:

scala> val escapes = "\\\"\'"
escapes: String = \"'

[TOCKOJIbKY 3TOT CUMHTAKCUC Heymo0eH [JisS CTPOK, COHepyKalux
MHOXeCTBO YIPAaBJSIOIIVX IMOCIe0BaTe/IbHOCTEN, WIN ST CTPOK, He
yMeILaIoIIMXCs B OMHY CTPOKY TeKCTa, 17151 HehopMaTUPOBAHHBIX CTPOK
B Scala BkmoueH cHemnuanbHbI cuHTakcuc. HedopmaTupoBaHHas
CTpOKa HAYMHAETCS ¥ 3aKaHUYMBAETCS TpeMsd WAYIIUMU IOLPSL
nBOViHBIMM KaBblukamu ("""). BHyTpu HedopMaTMpPOBAHHOI CTPOKU
MOTYT COJEepsKaTbCsl JIIOOble CMMBOJIbI, BK/IIOUAsi CUMBOJIBI HOBOJ
CTPOKM, KaBBbIUKM WU CIlelMaJibHble CUMMBOJIbI, 3a MCK/IIOUYEHNEM,
pasymeeTcsi, Tpex KaBblueK moapsn. Hampumep, cienyrolast
IporpaMma BBIBOOUT COOOIIEHMEe, MCIOJb3ysl HehOpMaTUPOBAHHYIO

CTPOKY:



println("""Welcome to Ultamix 3000.
Type "HELP" for help.""")

Ho npm 3alryCcke 3TOro Koaa II0jJydyaeTcd He COoBCeM TO, UYTO
XOTeJIOCh:

Welcome to Ultamix 3000.
Type "HELP" for help.

[IpobeMa BO BKJIIOUEHUM B CTPOKY HpPOOeOB Iiepen BTOPOii
cTpokoit Tekcta! UToObl CIIPaBUTbCSI C 9TOM BecbMa 4acTO
BO3HMKAIOWIEN CUTyaluei, Bbl MOXeTe BbI3BaTb B OTHOIIEHUU CTPOK
Mmeton, stripMargin. [lJi1 3TOro IoCTaBbTe CUMBOJI BepPTUKAJIbHOM
yepThl (|) mepen Kakaoil CTPOKOM TeKCTa, a 3aT€EM B OTHOIIEHUM BCeil
CTPOKM BbI3OBUTE MeTofh stripMargin:

println(""" |Welcome to Ultamix 3000.
| Type "HELP" for help.""".stripMargin)

BoT Temneps Kop, BegeT cebs 1omo0amym 06pa3oM:

Welcome to Ultamix 3000.
Type "HELP" for help.

Jlutepanbl 0603Ha4EHUMH

JIutepan obo3HaueHMS 3aMMChIBaeTcs Kak 'ident, rue ident MmoskeT ObITh
M100bIM OYKBEHHO-IIMMPOBBIM MAeHTUdUKATOpOM. Takue auUTEpasbl
OTOOpa’kaloTCSI HA  9K3eMIUISIpbl  IIpedoIlpede/ieHHOro  KJjacca
scala.Symbol. Hampumep, nurtepan 'cymbal OymeT pacumupeH
KOMIOMWJISITOPOM B BbI30B (pabpuuHoro meroma Symbol("cymbal').
JIutepasnibl 0003HaUE€HMI OOBIYHO MCIIOJNb3YIOTCS B CUTyalUsX, IIpU
KOTOPBIX B  AMHAMMUYECKM  TUIM3OBAHHBIX  SI3BIKAX BBl  OBI
BOCITIOJIb30BAJINCh IIPOCTO MIAeHTUdMKaTopom. Hampumep, Moxer
IOTpebOBaThCSI ONpeneanTh METOJ, OOHOBJSIIONIMIA 3amyuch B 0Oase
OaHHBIX:



scala> def wupdateRecordByName(r: Symbol, value:
Any) = {
// copa noMmewaeTcs Kop

3
updateRecordByName: (Symbol,Any)Unit

MeTon moayyaeT B KadyecTBe IapaMeTpoB 0OO3HaueHwue,
yKa3bIBalollee Ha MMS IOJISI, B KOTOPOE BeIeTCs 3alllCh, ¥ 3HAUeHue,
KOTOPBIM 3TO II0Jie OymeT OOHOBJIEHO B 3amuMcu. B auHaMuMuecku
TUIM30BAHHBIX SI3bIKAX TAKYI0 OIepaliio MOKHO BbI3BaTh, IepemaBast
MeTOIy HeoObsIBJIeHHbIN uaeHTHdMKaTOp 1mojs1. Ho B Scala ciemyronimi
KOJI He TIPOiaeT KOMITUISIINIO:

scala> updateRecordByName(favoriteAlbum, "OK
Computer")

<console>:6: error: not found: value favoriteAlbum

updateRecordByName(favoriteAlbum, "OK
Computer")
A

BMecToO 3TOro IpakTMUYEeCKM C TaKOil >Ke JJAKOHMYHOCTBIO MOSKHO
riepenaTh JuTepaa 0003HaAUECHNS:

scala> updateRecordByName( ' favoriteAlbum, "OK
Computer")

C ob6o3HaueHMeM, KpoMe KaK y3HaTb €ro uMs, caejiaTb HUYEro
HeJIb3S:

scala> val s = '"aSymbol
s: Symbol = 'aSymbol

scala> val nm = s.name
nm: String = aSymbol

CremyeT TakKe 3aMeTUTb, UTO OOO3HAuUeHUS] XapaKTepU3YIOTCS



usonuposavHocmoto. Ecium HabpaTb OOMH U TOT K€ JIATEpas
0003HaUeHMS OBAXKIbI, TO 00a BhIpaKeHMSI OYAYT CChLIATHCS HA OAVH U
TOT ke Symbo L-00beKT.

bynesbl nutepansi

Y tuna Boolean umerorcs aBa imrepana — true n false:

scala> val bool = true
bool: Boolean = true

scala> val fool = false
fool: Boolean = false

Bort, co6cTBeHHO, 1 Bce. Termepb Bbl OYKBAJIbHO (MJIM JIMTEPATbHO)
cTaau 60JIbIIMM CrelaaucToM 1o Scala.

5.3. CtpokoBasi UHTepnonsums

B Scala BkIHOYEeH [OOBOJIBHO TMOKMII MeXaHM3M MJiSI CTPOKOBOIJ
VHTEPHOJSIINM, TTO3BOJISIIONINI BCTaBJISITh BBIPKEHUSI B CTPOKOBHIE
auTepasbl. B caMoM pacipoCTpaHEHHOM CJIydyae MCIIOJIb30BaHUSI STOT
MeXaHM3M  IIpeJoCTaB/sieT  JIAKOHMYHYI0O U YI0O0UMUTaeMYIO
aJbTePHATUBY 00beIMHEHNIO CTPOK. PaccMoOTpuMm Ipumep:

val name = "reader"
println(s"Hello, $name!")

Beipaxkenne s'"Hello, $name!" gasasercs ob6pabamsi8aembsim
CTPOKOBBIM JIMTEpayioM. ITI0CKOJIBKY 3a OYKBOJ S CTOUT OTKPbIBAIOLIAS
KaBbIuKa, Scala mjas o6pabOTKM JuTepaga BOCIOJb3YETCSI CMPOKOB8bIM
uHmepnoasmopom s. VIHTePHONSATOP S CTaHET BBIYUCISITh Kakgoe
BCTPOEHHOE BbIpaKEHME, BbI3bIBAS B OTHOIIEHMM BCEX pe3yIbTAaTOB
MeTon toString M 3aMeHSsT BCTPOEHHBIE BBIPAKEHMS B JIUTEpasie



3TMMM pesyiabTaTamu. Takum o6pasom, u3 s'"Hello, $name!”
nonyunutcsa "Hello, reader!", To eCTb TOYHO TaKOM >Ke pe3y/bTar,
Kak npu ucmnoab3oBauum koga "Hello, " + name+ " ",

IToce 3Haka gosuiapa ($) B o6pabaTbiBaeMOM CTPOKOBOM JIUTEpAsIe
MOKHO VyKasaTb Ji00oe BbipakeHue. J[IJisi BbIpaKeHMII C OJIHOM
[IepeMeHHO 3a4yaCTyl0 MOXHO IIPOCTO TIOMECTUTh II0CJie 3HaKa
IoJsiyiapa MMsI 3TOM IepeMeHHOM. Bce CMMBOJIbI, BIIOTh 10 IIEPBOr0, He
OTHOCSIIIErocs K uaeHTudukaTopy, Scala 6ymeT MHTepIpeTUPOBATh KaK
BbIpakeHMe. Eciiu B BbIpaskeHMe BKIOUEHbI CMMBOJIbI, HE SIBJISIFOLIECS
uaeHTUd@MUKaTopaMu, 3TO BbipakeHle cjieyeT 3aK/II0UUTh B QUTypHbIE
CKOOKM, a OTKpbIBaoiasi PurypHasi CKooka J0JKHA CTaBUTBCS Cpasy ke
110CJIe 3HaKa JoJjiapa, HalpuMep:

scala> s"The answer is ${6 * 73}."
res@: String = The answer is 42.

B Scala nmeloTcs ellle IBa CTPOKOBBIX MHTepHojsITopa — raw u f.
CTpOKOBBIV MHTEPIIOJSITOP Taw BeJeT ce0sT MpaKTUUYeCKM Tak ke, KaK U
S, 3a MCKJIYEeHMeM TOro, YTO He pacrOo3HaeT VIIpaBJgoIMe
I10C/IeI0BATE/IbHOCTY CUMMBOJIbHBIX JIUTEPAJOB (T€ caMble, KOTOpbIE
1okasaHbl B Tabj. 5.2). Hanpumep, cienyioniasi MHCTPYKLMSI BbIBOIUT
yeThIpe, a He IBa 0OpaTHBIX CJIela:

println(raw"No\\\\escape!") // BbIBOAWT :
No\\\\escape!

CTpokoBbI/i  uHTepnonsgTop £ mo3Bo/isseT MPUKPEIVISITh K
BCTPOEHHBIM BBIPAKEHUSIM MHCTPYKLIMM (OPMaTHUPOBAHUS B CTUJIE
dynkuunu printf. WHCTpYKUMM CTaBATCS TOCAe BbIPaKeHUS U
HAUMHAKOTCA CO 3Haka rMpoueHTa (%), IIPpU 3STOM MCIIOIb3YeTCS
CUMHTAKCUC, 3aJaHHbIN KiaaccoM java.util.Formatter. Hanpumep,
BOT KaK MOXXHO ObIJIO 661 OTOPMATUPOBATD YMCIIO TT:

scala> f"${math.Pi}%.5f"
resl: String = 3.14159



Ecium 151 BCTPOEHHOTO BbIpaKeHMsSI He YKasaThb HUKAKUX
MHCTPYKLIMIA (opmMaTUpPOBaHMsI, CTPOKOBBIA MHTepnoasaTop f 1o
YMOJTYaHUIO TIPeBpaTUTCS B %S, YTO O3HAUaeT IMOJACTaHOBKY 3HaueHMs,
TOJIy4eHHOT'O B pe3yJ/ibTaTe BbIMOJHEeHMSI MeToga toString, TOUHO Tak
ke, KaK 9TO JIejiaeT CTPOKOBbI MHTEPIOJSITOP S, HalpuMep:

scala> val pi = "Pi"

pi: String = Pi

scala> f"$pi is approximately ${math.Pi}%.8f."
res2: String = Pi is approximately 3.14159265.

B Scala cTpokoBast MHTePHOJISIIMSI peann3yeTcsl mepe3anmcbio Koaa
B X0Zle KOMITWISIIMY. KOMIIMISTOP B KaueCcTBe BbhIPaKEHMSI CTPOKOBOIO
MHTEPIIOJSITOpa OymeT paccMaTpuUBaTh J000€e BbIpakeHMe, COCTOSIIee
U3 uIeHTU(UKaATOpa, 3a KOTOPBIM Cpasy >Xe CTOUT OTKPbIBAIOIIAS
IBOJHASI KaBbIUKa CTPOKOBOro juTepana. CTPOKOBbIE MHTEPIIOISITOPSI
s, £ U raw peanusymTcs MMOCPEACTBOM 3ITOr0 OOIIEro MexaHu3Ma.
BubimoTeKku 1 I10JIb30BATENM MOTYT OIIpedesisiTh IPYyrue CTPOKOBbIE
MHTEPIIOJISITOPHI, IIPUMEHSIEMbIE B MHBIX LEJISIX.

5.4. Bce oneparopbl ABASIKOTCA METOAAMMU

JIJIT OCHOBHBIX TUIIOB B Scala mMeercs Becbma OoraTbelii Habop
orepatopoB. Kak yrmoMnHanocCh B MpeabIAyIINX I1aBaxX, 3TU OIepaTopbl
SIBJISIIOTCSI TIPUBJIEKATE/JbHBIM CHMHTAKCUCOM [JIsI OOBIYHBIX BBI30OBOB
MmeTtonoB. Haripumep, 1 + 2 o3Hayaer TO ke camoe, 4to u 1.+(2).
HbIMU cjioBamMM, B Kjiacce Int nmeeTcss MeTOZ, 110 MMEHU +, KOTOPbIN
rnosyyaetr Int-3HaueHue u Bo3Bpailaetr Int-pe3yabTaT. OTOT METOL, +
BbI3bIBAETCS IIPU CJIOKEHUM OBYX Int-3HAYEHMI:

scala> val sum = 1 + 2 // Scala Bbi3biBaeT 1.+(2)
sum: Int = 3

YT06BI YOEIUTHCS B 3TOM, MOXKeTe HabpaTh BbIpaskeHye, B TOUHOCTU



COOTBETCTBYIOIII€Ee BbI3OBY MeTO1a:

scala> val sumMore = 1.+(2)
sumMore: Int = 3

dakTHyecKku B Kjaacce Int COOEPKUTCSA HEeCKOJIbKO ITeperpyxaemMbIX

MEeTOJOB +, IMOIYYAIOX Pa3/IMUHbIe TUIIbI napaMeTpOBﬂ. Hampumep,
y Int wmmeeTcs elle OOMH METOH, TaKKe C MMEHeM +, KOTOPbIi
IIo/Ty4aeT ¥ Bo3BpalllaeT 3HaueHus tuia Long. Ilpu cioxkenun Long u
Int 6ymeT BbI3BaH MMEHHO 3TOT aJbT€PHATUBHbII METOI;:

scala> val longSum = 1 + 2L // Scala Bbi3biBaeT 1.+
(2L)
LlongSum: Long = 3

CuMBOJI + SB/SIETCSI OIlEpaTOpPOM, a eCcay TouHee — MHMUKCHBIM
orneparopom. Cucrema 3anmcyu OMNEepaTOPOB He OrpaHUUYMBAETCS
TaKMMU METOIaMM, KaK +, KOTOpble B APYIUX S3bIKaX BBIIVISIASIT KakK
orepaTopsl. B HOTaluM omepaTopoB MOXKHO BOCIIOJb30BAaThCS JIIOOBIM
Mmetongom. Hampumep, B Kiacce String ectb Meton indexOf,
rnosyyawommuii oauH mapamerp tumna Char. Merton indexOf Benert
IIOMCK TIepBOTO TIIOSIBJIEHMSI B CTPOKE YKAa3aHHOIO CUMMBOJIA U
BO3BpalllaeT ero MHIAEKC Wi -1, ecjiy CMMBOJI HaligeH He OymeT. MeTof,
index0f MOXXHO UCIT0/Ib30BaTh KaK OIepaTop:

scala> val s = "Hello, world!"
s: String = Hello, world!

scala> S indexOf 'o' // Scala Bbl3blBAET
s.index0f('o")

resd: Int = 4

Kpome TOro, B Kkjacce String mnpemjaraercs IeperpykaeMblii
Mmeton indexOf, monayvamomuii nOBa MDapaMeTrpa: CUMBOJ, ITOUCK
KOTOpPOro Oy[eT BeCTUCh, M MHAEKC, C KOTOPOTO HYXKHO HauyMHATh



Mouck. (Ipyroit MeToq, TOJMbKO YTO MoKa3aHHbIN index0f, HaunHaer
TIOMCK C HYJIEBOTO MHAEKCA, TO eCTh C Hauajla 3HaueHus tuia String.)
HecmoTrpss Ha TO 4YTO paHHbIM Meron indexOf mosydyaer pnBa
apryMmeHTa, ero Takke MOXXHO IIPUMEHSTb, UCIIOJIb3YS CUCTEMY 3aIIUCU
ornepatopoB. Ho Korma mpu 3TOM BbI3bIBA€TCS METO[, ITOJYyJaIOLIUA
HECKOJIbKO apryMeHTOB, MX HYKHO 3aK/JII0UaTh B KPYIJIble CKOOKMN.
Hanpumep, BOT Kak 3Ta Apyras dopma metona index0f ucronb3yercs
B KayeCTBe orepaTopa (B IpOoLoo/IKeHue MpeablayIero npuMepa):

scala> s 1indexOf ('o', 5) // Scala Bbi3bIBaeT
s.index0Of('o', 5)
resl: Int = 8

OnepaTopom MoXeT 6bITb 11060 MeTon,

Onepatopbl B Scala He aBNSOTCA cneumanbHbiM CMHTAKCUMCOM $i3bIKa,
NO3TOMY OnepaTopoM MOXeT 6biTb Ntobon MeTon. B onepatop MeTopq
npeBpawaeTr cnocob ero npuMeHeHus. Korma 3anmcbiBaeTcs Kopg
s.index0f('o"'), metoa index0f He sBnsieTcs onepatopom. Ho
Koraa 3anucb npuHumaet Bua s indexOf 'o', metog indexOf
CTAaHOBWUTCS ONEpaTopoM, TMOCKONbKY MpU €ro MUCnonb30BaHUM
MPUMEHAETCA CMCTEMA 3aMMCKU ONEPaATOPOB.

o cux m[op paccMaTpUBAIUCh TOJbKO MpPUMEPbI UHDUKCHOL
CUCTEMBI 3alMCU OIepaTOpPOB, O3HAUAIOLIEN, UTO BbI3bIBAEMbIiI METO/]
HaXOIUTCS MeXAy OObEeKTOM M IlapaMeTpoM WM MapaMeTpaMMu,
KOTOpble HY)XKHO IlepeiaTh MeTOAy, Kak B BbipaxkeHun 7 + 2. B Scala
TaKKe MMEeIOTCS IBe IPyTie CMCTeMbI 3aI1MCH OIlepaTOpoB: mpeduKCHas
1 noctdukcHasi. B mpeduKCHOI cucTeMe 3alUCK MMSI METO/Ia CTaBUTCS
repes 0ObEKTOM, B OTHOIIEHMM KOTOPOTO 3TOT METOH BbI3bIBAETCSI
(HarpuMep, - B BbIpaxkeHUM -7). B TocTdpUKCHOI cucTeme 3armucu UMsI
MeTOJla CTaBUTCS MOcje oO0beKkTa (Hampumep, toL.ong B BbIpaskeHUM



/7 toLong).

B oTnnuye oT MHPMUKCHOI CUCTeMbI 3aIl1CK OIIepaTOPOB, B KOTOPOI
OoIepaTopsl MOJY4YalOT IBa OllepaHAad, OOUH CJieBa, OPYroi CIpasa,
npe@uKcHbie U MOCTHOUKCHBIE OTIePaTOPhI SIBJISIOTCS YHAPHbIMU — OHU
MOJIy4aloT TOJbKO OAMH oOIlepaHi. B mpeduKkcHOI cucTemMe 3amucu
orepaHj, pasMellaeTcs ClipaBa OT ollepaTopa. B KauecTBe mpuMepoB
MO>KHO MPUBECTU BbIpakeHusd -2 .0, ! found u ~OxFF. Kak u B ciiyyae
MCII0JIb30BaHMS MH(UKCHBIX OMIepaTOPOB, 3TU MpedUKCHbIE OepaTOPbI
SIBJISTIOTCSI COKpallleHHOJ (opmoit BbI3oBa MeTOHO0B. Ho B maHHOM
cayyae T1epen CMMBOJIOM OIlepaTopa B MMEHM MeTOla CTaBUTCS
npucTaBka unary_ . Hampumep, Scala mpeBpaTtut BhipakeHyue -2.0 B
BbI30B MeToma (2.0).unary_-. Bel MoXeTe yOeauThCSI B 3TOM,
HabpaB BBI30OB MeETOJA KaK C MCII0JIb30BaHMEM CUCTEMBI 3aIlMCU
OI1epaTopOB, TaK U B IBHOM BUJIE:

scala> -2.0 // Scala BbisbiBaeT (2.0).unary_ -
res2: Double = -2.0

scala> (2.0).unary_ -
res3: Double = -2.0

EOVHCTBEHHBIMU MUaeHTU@MUKaTopamu, KOTOpbIe MOTYT
MCII0JIb30BAThCsl B KauecTBe MpedMKCHBIX OMepaTopoB, SIBASIOTCS +, -,
I u ~. CinemoBaTe/ibHO, €C/IM Bbl ONpemeanuTe MeTOH [0 MMEeHU
unary !, TO CMOXeTe BbI3BATb €ro B OTHOILIEHUM 3HAUYEHUS WIN
TiepeMeHHOI IOAXOMSINero TUIlla, NMPUMEHSST MPe(pUKCHYI0 CUCTEMY
3aMucu orepaTopoB, HaripuMep !p. Ho eciu Bel onpenennTe MeTO[, IO
MMEHM unary_*, TO He CMOsKeTe MCII0/Ib30BaTh NpeUKCHYIO CUCTEMY
3allMCU  OMepaToOpOB, IIOCKOJIbKY * He BXOOUT B YUCIO YeTbIpex
UIeHTU(PUKATOPOB, KOTOpble MOTYT 3adeiiCTBOBAaTbCSI B KauecTBe
npedUKCHBIX OIIEPaTOPOB. MeToa MOXKHO BbI3BaTh OOBIYHBIM CIIOCOOOM
Kak inp.unary_*, HO IIpM MOIbITKE BbI30Ba e€ro B Buae *p Scala
BOCIIPMMET KO, KakK OyITO OH 3amucaH B BuIe *.p, 4TO, BEPOSITHO,



COBepIlIeHHO He COoBMagaeTr C 3a)1yMaHHb1M4—5! [TocTduKcHbIE
oIepaTopbl, KOTJa OHM BbI3bIBAIOTCS 0€3 TOUKM WJIM KPYIJIBIX CKOOOK,
SIBJISIIOTCS MeToAaMM, He IoJydyaloliuMmu aprymeHToB. B Scala mpu
BbI30BE METOJA ITyCTble KpYIJIble CKOOKM MOKHO He CTaBUTb.
CoryalieHue IJ1acCUT, UTO KPYIJIble CKOOKM A00aBIISIIOTCS B TOM CIyvae,
ecau MeToj MmeeT I060ouHble 3¢h@eKThl, Kak B Caydyae C MeTOJOM
println(). Ho mMxX MOXHO He CTaBUTb, eC/JIM MeTOH He NMeerT
1o6ouHbix 3¢@eKToB, Kak B «Iyuyae ¢ MeTomom toLowerCase,
BbI3bIBAE€MbIM B OTHOIIIEHUM 3HaYeHUs TuIra String:

scala> val s = "Hello, world!"
s: String = Hello, world!

scala> s.toLowerCase
res4: String = hello, world!

B rocnenHem cirydae, rae MeTony He TpeOyrOTCsl apTyMeHTbl, MOSKHO
MpU KeJJaHUM He CTaBUTh TOYKY M BOCIIO/Jb30BaTbCSl IOCTMUKCHOI
CUCTEMOM 3aI1CU OIIepaTOpPOB:

scala> s toLowerCase
res5: String = hello, world!

3omecb merton  toLowerCase  mpuMMeHsIeTCSI B KaudeCTBe
MOCT(UKCHOTO OIlepaTopa B OTHOILLIEHUM OMepaHa S.

YroObl IIOHSATH, KakKue OIlepaTopbl MOXKHO MCIIOJb30BaTh C
OCHOBHbIMM TumlamMu Scala, HYXHO IIOCMOTpeTb Ha METO/bl,
00BsIBJIEHHBIE B KjIaccax TUIIOB, B JokyMeHTauuu rmo Scala API. Ho,
IIOCKOJIbKY HaHHasi KHUTra SIBJSeTcsl Y4eOHMKOM IO $sI3bIKy Scala, B
HECKOJIbKMX CJeOyIoIIMX pasfgenax OymeT HOaH KpaTKuiti 0030p
OOJIBIIMHCTBA 3TUX METOIOB.

YCKOpEeHHbIN peXxuM 4yTeHusa anga Java-nporpaMMmUcTOB



MHorne ocobeHHocTM Scala, paccMaTpuBaeMble B OCTaBLUEMCS 4acTu
rNaBbl, COBMAZAKT C AHANOMM4YHbIMK Java-ocobeHHoCTAMU. Ecam Bbl
Xopowo pasbupaetecb B Java U CTpagaeTe OT HEQOCTAaTKA BpEeMEHM,
MOXEeTe CNOKOMHO NepenTun K pasaeny 5.8, B KOTOPOM ONMUCaHbI OTAMYMS
Scala ot Java B 0651acT1 paBeHCTBa 0OBLEKTOB.

5.5. Apudpmetnueckue onepaumum

ApudmeTrueckue MeTOIbI IpK paboTe ¢ JI0ObIMU UMCIOBBIMU TUIIAMU
MOXXHO BbI3BaTh B KaueCTBe MH(MUKCHBIX OMepaToOpoB IJsI CJIOKEHMUS
(+), BIUuMTaHu (-), YMHOXeHUS (¥), meyeHnus (/) v TOJydeHus OCTaTKa
ot neyieHns (%). BOoT HeCKOJIbKO IPUMEPOB:

scala> 1.2 + 2.3
res6: Double = 3.5
scala> 3 - 1

res/7: Int = 2

scala> 'b' - 'a'
res8: Int =1

scala> 2L * 3L
res9: Long = 6

scala> 11 / 4
resl0: Int = 2

scala> 11% 4
resll: Int = 3

scala> 11.0f / 4.0f
resl?2: Float 2.75



scala> 11.0% 4.0
resl3: Double = 3.0

Korga 1menouncieHHbIMM TUIIAMM SIBJISIFOTCSI KaK ITpaBblii, TaK U
neBblit onepaHabl (Int, Long, Byte, Short winu Char), oneparop /
BbIBeJIeT BCIO UMCIOBYKD YaCTh pe3yjbTaTa [OdeJIeHUs, MCKI4Yast
ocTtaTOK. OCTaTOK OT IMPeAIoaaraemMoro IeJ0UYNCIeHHOTO [OeleHus
TIOKA3bIBAETCS C IMIOMOILBIO oriepaTopa %.

OcTaToK OT [OejieHUs 4ucia C IUIaBarolleil TOUYKOM, TOJTyYeHHbIN C
IIOMOIIIbI0 MeTona %, He omnpeneneH B crangapte IEEE 754. UYto
KacaeTcsl omepanuuyu BbIUMCIEHMSI OCTaTKa, B 3TOM CTaHIOapTe
UCIIONIb3YEeTCS  JlejieHue C  OKpYyrJieHueM, a He [JejieHue ¢
oTOpachlBAaHMEM OCTaTKa, II03TOMY MHaHHas omepanuus CUJIbHO
OT/INYAETCS OT OIlepaliMM BBIUMCIEHMSI OCTAaTKa OT LeJIOYMCIEHHOTO
nenenusi. EC/iv Bce-Taku IeiCTBUTEIbHO HY)KHO IMOJYYUTH OCTATOK I10
craugapty IEEE 754, moxxHo BbI3BaTb MeTon ILEEEremainder wus
scala.math:

scala> math.IEEEremainder(11.0, 4.0)
resl4: Double = -1.0

YucnoBble TUIIBI TaKKe IpeajaraloT BOCIIOJIb30BATbCS YHAPHBIMU
npe@uUKCHbBIMU OollepaTopaMu + (MeTod unary_+) u - (MeToJ unary -
), TO3BOJSIIOIIMMM [I0Ka3aTb IIOJIOXUTEJIbHOE WU OTpULATebHOe
3HaUeHMe YMCIIOBOTrO JITepasna, Kak B -3 wiau +4.0. Ecain He ykasaThb
VHapHbIil + WM -, UYUCIO JIMTepajda MHTEePIpeTUpyeTcss Kak
MOJIOKUTEe/NIbHOe. VYHapHbI + CYILIeCcTByeT WUCK/IIOUUTEIbHO [IJIs
CMMMEeTPUM C YHAPHBIM -, HO He MPOU3BOAUT HUKAKUX [ENCTBUIA.
VHapHbII - MOXeT TakXKe WCIIOJb30BaThCsd [JIg CMeHbl 3Haka
riepeMeHHO. BOT HeCKOJ/IbKO IPUMepOB:

scala> val neg =1 + -3
neg: Int = -2



scala> val y = +3
y: Int = 3

scala> -neg
resl5: Int = 2

5.6. MeToAabl OTHOLLUEHMI U NOrUYECKUE OnepaLum

YucmoBble TUITBI MOXKHO CPaBHMBATD C IMTOMOIIBIO METOI0B OTHOIIEHU
«bospIIe yem» (>), «MeHbIIe ueM» (<), «00JIbIlIe ueM MM paBHO» (>=) U
«MeHbllle YeM WIuM paBHO» (<=), KOTOpble BBLIOAIOT B KaydyeCTBe
pesyibTaTa 0yaeBo 3HaueHue. [IOMOJTHUTEIbHO, UTOObI MHBEPTUPOBATD
OyneBO 3HaUeHMe, MOXXHO MCIIOJIb30BaTh YVHAPHBIN onepaTop ! (MeTox
unary_!). BOT HeCKOJIbKO ITpUMEpPOB:

scala> 1 > 2

resl6: Boolean = false
scala> 1 < 2
resl7: Boolean = true

scala> 1.0 <= 1.0
resl8: Boolean = true

scala> 3.5f >= 3.6f
resl9: Boolean = false

scala> 'a' >= 'A'
res20: Boolean

true

scala> val untrue = ltrue



untrue: Boolean = false

MeTonpl «iornueckoe MN» (&& u &) u «iorudyeckoe WJIN» (|| u |)
TMOJIy4yaloT orepaHabl Tuiia Boolean B MHGUKCHOM HOTALMM U BbIIAIOT
pe3yibTaT B Buae Boolean-3HaueHus, HaripuMep:

scala> val toBe = true
toBe: Boolean = true

scala> val question = toBe || !toBe
question: Boolean = true

scala> val paradox = toBe && !toBe
paradox: Boolean = false

Onepaumn & & u ||, Kak M B Java, MBJSIIOTCS COKPAUIEHHO
BbIUUC/IIEMBIMU: BbIPpAKEHUS, IOCTPOEHHbIE C MCIIOJIb30BaHMEM 3TUX
OI1epaToOpPOB, BLIUUCIISIIOTCS TOJIBKO B TOM Cjy4yae, eCju 3TO HY>KHO [IJI
ornpemeneHus pesynbrara. MHBIMUM CJI0OBaAaMU, IpaBas 4aCThb BbIPasKeHU
c ucrmoyib3oBauueM && 1 || He OyImeT BBIUMCISITHCS, €C/IM Pe3yabTaT
yKe OIpenennicsa Mpyu pelneHun jJeBoi yactu. Harpumep, ecian jneBas
yacTb BbIpakeHUs ¢ metogoM && BerumcisieTcs B false, pesyibraTom
BhIpakeHMs, HeCOMHeHHO, OymeT false, 1mosToMy IIpaBas 4yacTb He
BBIUMCIISIETCS. AHAJIOTMYHO 3TOMY, €C/IM JieBasi YaCTb BBIPAKEHUS C
MEeTOOM | | BeIUMCIISIETCS B tTrue, pe3y/ibTaTOM BbIpakeHUs, KOHEYHO
ke, OyzmeT true, MI03TOMY ITpaBasi YaCTh He BbIUMC/ISIETCS:

scala> def salt() = { println("salt"); false }
salt: ()Boolean

scala> def pepper() = { println("pepper"); true }
pepper: ()Boolean

scala> pepper() && salt()
PEPpPET



salt
res21: Boolean = false

scala> salt() && pepper()
salt
res22: Boolean = false

B mepBOM BbIpa>keHUM BbI3bIBAIOTCS pepper u salt, HO BO BTOpOM
— ToabKO salt. ITockonbKy salt Bo3BpaiiaeT false, He0OXOAMMOCTD
B BbI30OBE peEpPpPET OTIIaaeT.

Ecau mpaByl0 4acTb HYKHO BBIUMCAUTb IIPU JIFOOBIX YCIOBUSX,
BMeCTO MpPEXHUX METOI0B CJIelyeT BOCII0/Ib30BaThCd MeToaaMu & 1 |.
MeTopz & BBITIOJIHSET JIOTMUECKYIO orepauuio M, a meTon | — orneparuio
WJIN, HO TIpy 9TOM OHM He MpUOeraioT K COKpalleHHOMY BbIYMC/IEHUIO,
KakK 3TO AenarT MeTonbl && ¥ | |. BOT Kak BBIIVISOAUT IIpUMeEpP UX
MCIIOJIb30BaHMSI:

scala> salt() & pepper()
salt

pepper
res23: Boolean = false

NMPUMEYAHUE

Bo3HuMKkaeT BoMpocC: Kak MOXeT paboTaTb COKpALLEHHOE BblYMCNEHME,
ecnvM onepaTopbl — 3TO BCero auwb Metoabl? OBbIYHO BCE apryMeHTsl
BbIYMCNSOTCS Nepes BXOAOM B MeTOf4, TOrAa KakuMM e obpasoM MeTos
MOXeT U36exaTb BblYMC/IEHMS CBOEr0 BTOPOro apryMeHTa? [leno B ToM,
4YTO y BCeX MeTogoB Scala ecTb CpeacTBO AN 3a4EPXKKU BblYMCIEHUS
ero apryMeHTOB MM AaXe MOAHOM ero oTMeHbl. CpeacTBO Ha3blBaeTCs
napaMeTpamu o BoctpeboBaHus n ByaeT pacCMOTpeHO B pasgene 9.5.



5.7. MNopaspsaaHbie onepauum

Scala mo3BoJjisieT BBINOJMHATH Omepaluy Hal OTAe/JbHbIMMU pa3psaaMu
L[eJIOUMCJIEHHBIX TUIIOB, UCITOJIb3YSl HECKOJIbKO MOPa3PIIHbIX METOLOB.
K HuM oTHocsaTca nopaspsgHoe M (&), mopaspsgHoe WIN (|) u

rnopaspsgHoe wuckiaovarwinee WU (/\)4—6. VHapHbIV IOpa3psagHbIin
orepaTop HAOMOJHEHUS (~, METOH unary_-~) MHBEPTUPYET KaXKIbI
paspspn B CBOeM OIllepaHe, HalpuMep:

scala> 1 & 2
res24: Int = 0
scala> 1 | 2
res25: Int

Il
W

scala> 1 N 3
res26: Int = 2

scala> ~1
res27: Int = -2

B nepBoM BbipaskeHUM, 1 & 2, BBINOJIHSIETCS IopaspsgHoe W Hax
KaKObIM pa3psamom umcesn 1 (0001) u 2 (0010) u BbigaeTcs pesyabTatT @
(0000). Bo BTOpOM BbIpakeHUM, 1 | 2, BBIIIOJHIETCS MOpa3psigHOe
WNJI Hang TeMM Ke caMbIMM ONepaHIaMu U BBIBOOUTCS pe3yabTaT 3
(0011). B Tperbem BbIpaxkeHuu, 1 A 3, BBIIOJHSIETCS MOpPa3psigHOE
ucknwyvawiee NI Hag KaxabiM paspsgom 1 (0001) u 3 (0011) n
BbIZlaeTcsl pesyabTaT 2 (0010). B mnocienHem BbipakeHuu, ~1,
MHBEPTUPYETCS KaXKIbI pas3psn B 1 (0001) u BLIBOOUTCS pe3yJibTaT -2,

KOTOPBIN B IBOMYHOM dbopme BBITJISIOUT KaK
11111111117111111111111111111111 0.

llemouncineHHble TUmbl Scala TakKe IMpemjaraloT TpMU MeTOna
CABUTra: CABUT BJIEBO (<<), COBUT BIIpaBo (>>) U COABUT BIIpaBo 6e3 3HaKa
(>>>). MeTozapl caBura, IIpMMeHeHHble B MH(MUKCHONM CUCTeMe 3amucu



OIepaTopoB, CIOBUTAOT  paspsibl  LEJOYMCIEHHOTO  3HA4YeHUs,
yKa3aHHbIe CJIeBa OT OllepaTopa, Ha KOJIMYECTBO paspsaoB, 3alaHHOE B
1IeJIOUMCJIEHHOM 3Ha4yeHUM CIIpaBa OT orepartopa. IIpu caBure BiaeBo u
cABUTre BIpaBO 0Oe3 3HaKa pas3psabl IO Mepe CABUra 3aroIHSIOTCS
Hy/iiMu. [Ipy caBure BIIpaBO pas3psabl YKa3aHHOTO CjieBa 3HAUEHUS 110
Mepe CABUra 3aroJIHAKTCSI 3HAayeHMeM CaMOro CTapllero paspsga
(pa3psiza 3Haka). BOT HECKOJIBKO IPUMEPOB:

scala> -1 >> 31
res28: Int = -1

scala> -1 >>> 31
res29: Int = 1

scala> 1 << 2
res30: Int = 4

Yucio -1 B IBOMYHOM BULE BBITJISIAUT Kak
11111111111111111111111111111111. B nepBom nipumepe, -1 >> 31,
B unuciie -1 mpomcxXoOuT COABUT BIPaBO HA 31 paspsgHyl0 ITO3ULUIO.
[TockosbKY B 3HaueHuMM Tuna Int copepskarca 32 paspsmga, 9Ta
orepauus, o CyTH, lepemMellaeT CaMblil JIeBbIM pa3psn OO0 TeX IIop,

ITOKd OH He CTaHeT CaMbIM HpaBbIMﬂ. HOCKO)’II)KY METO, >> BbIIIOJJIHSET

3arl0JIHEHMe 110 Mepe CABUra eOUHULIAMMU, TIOTOMY UTO CaMblil JIEBbI
paspsan uuciaa -1 — 310 1, pesyabTaT MoJydyaeTcsl WAEHTUYHBbIM
UCXOOHOMY JIEBOMY OIepaHAy U COCTOUT U3 32 eOUHUYHBIX pPa3psioB
unu paBHseTcs —1. Bo BTopom mpumepe, -1 >>> 31, caMblil JIeBbIi
pas3psn, OMsTh COABUTAeTCs BIIPAaBO B CAMYIKO IPAaBYI MO3UIIMIO, HO Ha
3TOT pa3 0CBOOOXKIAIOIIMECS] Pa3psiabl 3aMIOJHSIOTCS HyAsIMU. [ToaToMy
pe3yabTaT B JIBOMYHOM BUIE BBITJISIAUT TaK:
00000000000000000000000000000001 mau 1. B mocnenHeM mpumepe,
1 << 2, neBwlii omepaHn 1 caBuraeTcss BJ€BO Ha [Be MO3ULIUU
(0CcBOOOKIAIONIMECS] TIO3UIIMM 3aTIOJHSIOTCS HY/ISIMU), B pe3yabTaTe
yero B JIBOMYHOM BUE T0JTy4aeTcs YMCII0



00000000000000000000000000000100 ym 4.

5.8. OpmMHakoBoe coaepxumMoe 06LeKToB

Ecin HY)KHO CpPaBHUTbL [Bd o0beKTa Ha HaaIuuue OOVMHAKOBOI'O

COIep>KMMOro, MOXXHO BOCIIOJIb30BaThCs MO0 MeTOAOM ==, OO ero
IIPOTUBOIOJIOXKHOCTBIO — MeTOmOM !=. BOT HECKOJIbKO MPOCTBIX
IIpUMEPOB:

scala> 1 ==

res31l: Boolean = false

scala> 1 != 2

res32: Boolean = true

scala> 2 ==

res33: Boolean = true

[To cyTu, 3Tu IBe omepauyy IIPUMEHMMBbI KO BCeM 00beKTaM, a He
TOJIbKO K OCHOBHBIM TuNaM. Hampumep, omepaTop == MOKHO
MCII0/Ib30BATh AJISl CPaBHEHMSI CIIMICKOB:

scala> List(l, 2, 3) == List(l, 2, 3)

res34: Boolean = true

scala> List(1l, 2, 3) == List(4, 5, 6)
res35: Boolean false

Eciy 1ot emie masblile, MOKHO CPaBHUTH ABa 00bEKTA, MMEIOIINX
pa3Hble TUIIbI:

scala> 1 == 1.0
res36: Boolean = true



scala> List(1l, 2, 3) == "hello"
res37: Boolean = false

JomyCcTUMO maske BBITIOJHUTb CpaBHeHMe co 3HaueHnem nul Ll man ¢
TeM, UTO MOXeT MMeTh 3HaueHue null. Hukakme MCKIOUEeHUS TIPU
5TOM BbIJIaBaThCsI HEe OYyAYT:

scala> List(1l, 2, 3) == null
res38: Boolean = false

scala> null == List(1l, 2, 3)
res39: Boolean = false

Kak Buzgurte, ormepatop == peaJn30BaH BeCbMa MCKYCHO U Bbl B
OONBIIMHCTBE CJydyaeB IIOJy4YUTe TO CpaBHeHMe Ha Hajludue
OLVHAKOBOTO COAEpPXMMOro, KOTOpOe BaM HYXHO. Bce nmenaercs mo
OUYeHb IIPOCTOMY IIpaBMIIy: CHauaja jJeBas 4acTh IpoBepsercsa Ha nul L.
Ecin ee 3HaueHyre He null, BrI3biBaeTca Meton equals. IIOCKOIBKY
equals 4BisIeTCI MeTOLOM, TOYHOCTb II0JIy4aeMOIro CpaBHEHUS
3aBMCUT OT TWUIIA JIeBOrO aprymMeHTta. Tak Kak IMpoBepka Ha null

BBITIOJIHAETCSI aBTOMAaTN4Y€eCKM, BaM €e AeJiaTb He HpI/IXO,IU/ITCSI4—8.

DTOT BUJ, CpaBHEHMSI BbIZaeT true B OTHOIIEHMM Pa3IUUYHBIX
00BbEKTOB, €C/M UX COJepKMMOe OIMHAKOBO M MX MeTOonbl equals
CO3JaHbl HA OCHOBE IIPOBEPKM comepskumoro. Hampumep, BOT Kak
CPaBHMBAIOTCS JIBE CTPOKM, B KOTOPBIX I10 ITSITh OAMHAKOBBIX OYKB:

scala> ("he" + "1lo") == "hello"
res40: Boolean = true

Yem onepatop == B Scala otanuyaercsa ot aHaNIOrMYHOro oneparopa B
Java

B Java onepatop == MOXET WCMNONb30BaTbCA A/ CPAaBHEHUS KakK




3N1IeMEeHTapHbIX, TaK M  CCbUIOYHbIX TMNOB. B  oTHOWweHuwH
3/1IeMeHTapHbIX TUMMNOB oOnepaTop == B Java npoBepsieT paBeHCTBO
3HaYeHun, kak U B Scala. Ho 4n9 CCbIIOYHbIX TUMOB OnepaTop == B
Java nposepsieT paBEHCTBO CCbINOK. ITO O3HayaeT, 4yTo pABe
MepeMeHHble YKasblBaldT Ha OAMH M TOT e 06bekT B Kyue,
npuHagnexawen JVM. B Scala Takxe npenoctaBnsieTcs cpeacrtso eq
ONS  CpaBHEHWS paBeHCTBA CCbIOK. Ho Meton eq wu  ero
MPOTMBOMOJIOXKHOCTb, METOA, Ne, NPUMEHSITCS TONbKO K 0ObekTaM,
KOTOpble HenoCpeaCTBEHHO OToOpaxatTcs Ha 06bekTbl Java.
McuepnbiBaowme noapobHoCTM O eq M ne npuBoadaTcs B
pazgenax 11.1 n 11.2. Takke B rnase 30 noOkKasaHO, KaK MOXHO
C034aTb BeCbMa KayeCTBEHHbIM MeToa equals.

5.9. MNpuopuTeTHOCTb U aCCOLMATUBHOCTb ONEpPaToOpPoOB

[IprOpUTETHOCTh OIEPATOPOB OIIpedeseT, KaKas 4YacCTbh BbIPasKeHUS
pacCcuMThIBaeTCSl caMoii repBoii. Haripumep, Beipakenue 2 + 2 * 7
BBIUMC/ISIETCSI B 16, a He B 28, IOCKOJBbKY orepaTop * mumeer OoJiee
BBICOKNII IPUOPUTET, 4eM orepatop +. IloaTomMy Ta 4acTh BbIpaskeHMS,
re TpebyeTcsl MepeMHOKUTD UMCia, BBIYMUCISETCST 10 TOro, Kak Oyder
BBITMIOJTHEHA Ta YaCTh, I/le YMCja CKIaAbIBalOTCsI. PazymeeTcs, UTOOBI
YTOUHUTDH B BbIPA)KEHMM MOPSITOK BBIUMCIEHUS] WU IepeoIpeneyinTb
IIPUOPUTETHI, MOXKHO  BOCIIOJIb30BaTbCSI  KPYIVIBIMM  CKOOKaMMU.
Hampumep, eciiu Bbl OeICTBUTEIbHO XOTUTE, UTOOBI pe3y/jbTaT paHee
IIOKAa3aHHOI'O0 BbIpAXKeHMSI ObLT 28, MOXKeTe HaOpaTh Cjemylollee
BBIpaKeHIe:

(2 +2) %7

Ecnu yuecTs, uTo B Scala, 1o cyTu, HeT orepaTopoB, a eCTb TOJIbKO
CII0CO0 MCIIOJIb30BaHUSI METOIOB B CUCTeMe 3amlucCyu OIlepaTOpOB,



BO3HMKAeT BOIIPOC: a KaK Torga paboTaeT MNPUOPUTETHOCTD
oriepaTopoB? Scala mpuHUMAaeT pellleHe O MPUOPUTETHOCTM HA OCHOBE
[IepBOr0 CMMBOJIA METOA, MCII0JIb30BAHHOIO B CUCTEME 3alluCu
oriepaTopoB (M3  3TOro0 TIpaBuja €eCTb OOHO  WUCKJIIOUEeHHe,
paccMaTpuBaeMoOe Ha CIefyIlIuxX CcTpaHunax). Ecim mma meronma
HAUYMHAETCs, K IIPUMepY, C ¥, OH IOJyYUT 60jiee BBICOKMII IPUOPUTET,
yeM MeTO[l, Ybe MMs HauuHaeTcs Ha +. CiiemoBaTelbHO, BbIpakeHME
2 + 2 * 7 06yner BbluMCIeHO Kak 2 + (2 * 7). AHQJIOTUYHO 3TOMY
BbIpakeHue a +++ b **¥¥ ¢ B KoTOpOM a, b M C gBILIOTCA
IIepeMeHHbIMM, a +++ U *¥*¥¥ — MmeTomamm, OyIeT BBIUMCIEHO Kak a
+++ (b *** ), mOCKOJbKY MeToHd *** oOjyamaeT 0ojiee BBICOKUM
YPOBHEM MPUOPUTETA, YEM METOJ, +++.

1. Bce crneniyaibHbi€ CYMBOJIbI.

2.%/%

9.1
10. Bce 6YKBBI.

11. Bce omnepaTopsl npMcBanuBaHMSI.

B sTOM cIMcKe I[IOKa3zaHa MOPUOPUTETHOCTb IIPMMEHUTEIbHO K



IIEpBOMY CHMMBOJIy METOJa B YObIBAWOIIEM IIOPSIIKE, TOe CUMBOJIbI,
pacmoJioskeHHbIe Ha OTHOM CTPOKe, OIpenessioT OAMHAKOBBIN YPOBEHb
npuoputetra. YeM BbIllle CMMBOJI B CIMCKE, TE€M BbIllIe IPUOPUTET
HAUYMHAWOIIErocsi C Hero MeToga. BoT mnpumep, IOKa3bIBAIOLINIA
BJIMSTHME TIPUOPUTETHOCTMU

scala> 2 <K 2 + 2
res4l: Int = 32

Mg meroma << HauMHaeTCsl C CUMBOJIA <, TIOSBJISIIOLIErOCS B
IIPUBENEHHOM CIIMCKe HUMKe CMMBOJIA +, KOTOPBIN SBJISIETCS IEPBBIM U
eMHCTBEHHbIM CMMBOJIOM MeToja +. CiiegoBaTebHO, << OyIeT MMeTh
O6osiee HU3KMUIT yYpOBeHb IPUOPUTETA, UYeM +, U BbIpaskeHue Oymaer
paccynTaHO MyTeM BbI30Ba CHayaia MeTona +, a 3aTeM MeTona <<, KakK
B BbIpakeHUu 2 << (2 + 2). Ilpu cinoxeHuu 2 + 2 B pe3yJbTarTe
MaTeMaTU4YeCKOTO OeVCTBUS I0oJyyaeTcs 4, a BbIYMCIeHNEe BbIPaKeHUSs
2 << 4 paer pesyabTaT 32. ECiuM NOMEHSTH OmepaTopbl MeCTaMu,
TIOJIYUUTCS OPYTOi pe3yibTar:

scala> 2 + 2 << 2
res42: Int = 16

[TOCKOJIbKY TiepBble CMMBOJIbI I10 CPaBHEHUIO C TIPeabIayIIuM
IIpUMEepOM He WM3MEHWINUCh, MeTOAbl OyayT BbI3BAHBI B TOM K€
MopsiaKe: cHayajsa MmeTtof +, a 3atemMm meTtof <<. CjieoBaTeIbHO, IIpU 2
+ 2 onsITh NMOMy4YnTCs 4, a 4 << 2 gacT pe3ynbTar 16.

EOVHCTBEHHOE UCKII0UeHMe 13 IIpaBuil, O CYIIeCTBOBAHUM KOTOPOTO
yKe  TOBOPWJIOCh, OTHOCUTCSI K onepamopam  Npuceausausi,
3aKaHUYMBAOIIMMCS 3HAKOM paBeHCTBA. Ec/iv omepaTop 3aKaHUMBAETCS
3HAaKOM paBeHCTBa (=) U He OTHOCUTCA K OOHOMY M3 OIlepaTOpPOB
CpaBHeHMS <=, >= ==} | = [IPUOPUTETHOCTDb OIlepaTopa UMeeT TAKOM
’Ke YpPOBeHb, YTO U y MPOCTOro mnpucsBamBaHus (=). TO eCTb OHA HMXKe
IIPUOPUTETHOCTH JIIDOOTO APYyroro ornepaTopa. Hampumep, Kox:



O3Ha4vaeT TO >Ke CaMoe, UTO U.
X *= (y + 1)

IIOCKOJIbKY  oIlepaTop *=  Kjmaccu@uIupyetrcsi KakK  omepaTop
MIpUCBaMBaHMsI, UbsSl IPUOPUTETHOCTb HIMKE, YeM Yy +, maxke IIPU TOM,
YTO IIepBbIM CHMMBOJIOM oOIepaTopa SBJSeTCS 3HaK *, KOTOPbIii
0003HauMI ObI IIPMOPUTETHOCTD BhIIIIE, UEM Y +.

Ec/iivi B BhIpa)KeHUM PSIIOM TIOSIBJSIFOTCSI OTIepaToOpbl C OOAMHAKOBBIM
YPOBHEM TIPUOPUTETA, CII0C00 IPYIIIIUPOBKU OIepaTopoB
YCTaHABIUBAETCA UX ACCOUUAMUBHOCMbI. ACCOLIMATUBHOCTD OllepaTopa
B Scala omnpegensercsi ero mnocjiegHMM CUMBOJIOM. Kak yxke
YIIOMMHAJIOCh B I71aBe 3, 000V MeTOJ, MMsI KOTOPOTO OKaHUYMBAaeTCs
3HAKOM :, BbI3bIBA€TCS B OTHOIIEHMM CBOEro IMpaBOro orepaHaa C
repenayveil eMy JieBOro omnepaHga. MeTonbl, B OKOHYaHUM MMEHU
KOTODPBIX MCIOJb3YIOTCSl J1I00Oble Opyrue CUMBOJIBI, [ECTBYIOT
Ha00OPOT: OHM BbI3BIBAIOTCSI B OTHOIIIEHUM CBOErO JIeBOTO orepaHia C
repemavelrl 3TUM MeToAaM IIpaBoro ornepanga. CiaemoBaTesibHO, U3
BbIpakeHMs1 a ¥ b momyuaercs a.*(b), HO U3 a ::: b mnomyyaercs
b.:::(a).

Ho He3aBMCMMO OT TOro, KaKOil acCOlMaTMBHOCTbIO 0O6JiamaeT
oIepaTtop, ero OIepaHAbl BCerga BBIUMCISIOTCS CJieBa Hallpaso.
CrnemoBaTesibHO, €CIM a — BbIpaXKeHUe, He SBJSKOLIeecs IMIPOCTOM
CCBUIKOV Ha Heu3MeHsieMOe 3HaueHMue, TO BbIpakeHMue a ::: b rpu
60Jiee TOUHOM PacCMOTPEHUM MTPeACTaB/SIeTCs CaeIyIoNUM 6JI0KOM:

{ val x = a; b.:::(x) }

B aTOM 6JiOKE a IO-TIpesKHEMY BBIUMC/ISIETCS paHblile b, a 3aTeM
pe3yJbTaT 3TOr0 BLIUMCIEHUS IlepelaeTcs B KauvecTBe oOlepaHja
IIpUHAaIJIexkalemy b metony : : ..

DTO MPABUJIO aCCOLMATUBHOCTU UTPAET POJIb TAKXKe IPU MOSIBJIEHUN
B OLHOM BBIpa)KeHUM pPAOOM Cpa3y HECKOJIbKUX OIepaTopoB C
OOVHAKOBBIM  ypOBHeM mnpuopurera. EciM MMeHa  MeTOLOB



OKaHUYMBAIOTCS HA :, OHU IPYIIIUPYIOTCS CIIpaBa HaJIeBO, B IIPOTUBHOM
caydae — cjieBa HarpaBo. Hampumep, a @ :: b ::: ¢ paccmarpuBaeTcs
Kak a ::: (b ::: ¢c). Ho a * b * ¢, B omiMumMe OT O3TOroO,
npepacrasisieTcsa Kak (a * b) * c.

[IpMOpPUTETHOCTD OIIEPATOPOB SIBJISIETCSI YAaCThIO SI3bIKa Scala, 1 Bam
He cjiegyeT OOSITbCS €10 IMOJAb30BaThCs. IIpy 3TOM, UTOOBI MPOSICHUTD
[IepBOOYEPENHOCTh  IIPMMEHEHUS  OIlepaTopoB, B  HEKOTOPLIX
BBIPAKEHMSIX BCe >Ke JIyUIlle BOCIIOJb30BaTbCSl KPYIJIBIMM CKOOKaMM.
[Tokanyit, eOMHCTBEHHOE, HA YTO MOXHO peajlbHO PacCUMTHIBATH B
OTHOIIIEHUM 3HAHUS ropsiaKa IIPUOPUTETHOCTH IPYyTUMM
MIPOrpaMMMUCTaMM, — 3TO TO, YTO MYJIbTUIIIKATUBHbIE OIepaTopsl *, /
1 % MMeIOT 60Jiee BBICOKMII YPOBEHb IIPMOPUTETA, UEM aOIUTUBHBIE + U
-. TakuMm 06pa3oM, Jaxke ec/iu BoIpaskeHue a + b << C BbIIaeT HYKHBIN
pe3yabTaT U 6e3 KPYTIJIbIX CKOOOK, BHECEHME OOIOJTHUTEIbHOM SICHOCTH,
KOTOPYI0 MOSKHO OOecneumTb, MCIIONb3YyS 3amuch (a + b) << c,
CHU3UT KOJIMYECTBO HEJIECTHBIX OT3bIBOB BalllMX KOJUIET II0 MOBOLY
3aJeMCTBOBAHHO BaMM CUCTEMBbI 3aluUCKU  OIEepaToOpoOB, YTO
BbIpakaeTcs, K IPUMepy, B HeIOBOJIbHOM BOCKJIMIIAHUM BPOJi€ «OIISITh
B €ro KoJe HEeBO3MOKHO pa300paTbcs!» M OTIIpPaBKe BaM COOOIIEHMS

Bpome bills !*&A%~ code 149,

5.10. O6orawarowme 060104KHU

B OoTHOIIIEHUM OCHOBHBIX THUIIOB Scala MOKHO BbI3BaTh HAMHOTI'O OOJIbIIIE
METOHO0B, UYeM pacCMOTPEHO B MpeIbIayInux pasaenax. HekoTopsie
TIpYMeEPBI ITOKa3aHbI B TA0JI. 5.3. ITU METOIbI CTAHOBSITCS JOCTYITHBIMM
IIpY  WCIIOJb30BaHMM  nodpasymesaemozo  hpeobpazosaus  —
TEeXHOJIOTUM, TIOJIpOOHOe OIMCcCaHMe KOTOpPOit OymeT maHo B riase 21. A
II0Ka BaM HY)KHO JIMIIb 3HATh, UTO MJIS Ka’KAOTO OCHOBHOIO TMIIA,
pacCMOTPEHHOTO B JAaHHON IJIaBe, CYLIECTBYeT oOoraiaomas
000JI0UKa, TMPeJOCTaBAdONIAs PSII  OOIOJHUTEIbHBIX METOMOB.
[TosTOMy, UTOOBI YBUIETh BCE MOCTYIIHbIE METOMbI, IIPUMEHSIEeMbIe B
OTHOIIEHUY OCHOBHBIX TUIIOB, HY’>KHO OOPaTUThCS K TOKYMEHTALMM I10



API, xacaromieiicsi o6oraimamplIineii 000JI0OYKM OJIS KaKIOTr0 OCHOBHOTO
tua. Kimaccel, coctaBisionye oboraiaioiye 0060J0YKM, ITepPeuic/IeHbl
B TaOJ. 5.4.

Tabnuua 5.3. HekoTopble oborawatowme onepaumm

Kop, PesynbTar
0 max 5 5
O min5 0
-2.7 abs 2.7
-2.7 round -3L
1.5 isInfinity False
(1.0 / 0) isInfinity | True
4to 6 Range(4, 5, 6)
"bob" capitalize | "Bob”
"robert" drop 2 "bert”

Tabnuua 5.4. Knaccbl oborawarwmx obonoyek

OcHoBHOI1 THN O6orawatowag o6onouxa

Byte scala.runtime.RichByte

Short scala.runtime.RichShort

Int scala.runtime.Richint

Long scala.runtime.RichLong

Char scala.runtime.RichChar

Float scala.runtime.RichFloat

Double scala.runtime.RichDouble

Boolean scala.runtime.RichBoolean

String scala.collection.immutable.StringOps

Pe3iome



OcHOBHO€, UTO CJIeAyeT YCBOUTh, IPOUMUTAB ITY IIaBy, — 3TO TO, UTO
orepatopsl B Scala SIB/ISIIOTCS BbI3OBAMM METOIOB M IJISI OCHOBHBIX
TunoB Scala cyllecTByeT IoapasyMeBaemMoe IIpeoOpa3oBaHlMe B
oboraieHHble BapMaHThI, JOOABJSIIOIIEE OOIOJHUTEIbHbIE II0JIe3HbIe
MeTonbl. B ciemyomieir riaBe OymeT II0Ka3aHO, UTO O3HAyvaer
KOHCTPYMUPOBaHME 00bEKTOB B (OYHKIMOHATIBHOM CTUIIE,
obecrieuMBaloliee HOBbIe peanM3allMM HEKOTOPBIX OIIEPaTOpPOB,
pPacCMOTPEHHBIX B TAHHOI IJIaBe.

43 ITakeTbl, KpaTKO pacCCMOTpPeHHbIE B 11are 1 ryiaBbl 2, 60Jiee MOApOOHO OMMcaHbI B ryiaBe 13.

44 Tleperpy>kaemMblie METOIbI MMEIOT TOUHO TaKye Ke MMeHa, HO MCIIOIb3YIOT APYTie TUIIbI
aprymeHTOB. Bosiee moipo6GHO reperpyska METOAOB pacCMaTpuBaeTcs B pasmerne 6.11.

45 Ho He o6s13aTesbHO Bce OyeT moTepsiHo. ECTh BecbMa He3HaUUTeIbHAsI BEPOSTHOCTD TOTO,
YTO IIpOrpaMMa C KOJIOM *P MOXKET OTKOMITMIMPOBATHCS Kak Ko, C++,

46 MeTtopn opaspsigHoro uckiaovarinero UJIN BeInomHsIeT COOTBETCTBYIOIIYIO ONEPAIUIO B
OTHOIIIEHUM CBOUX ONepaHAoB. M3 oquHakoBbIX pa3psanoB nouydaercs 0, a U3 pasHbix — 1.
CnepoBaresnibHO, BeipaskeHye 0011 * 0101 Beruncasercs B 0110.

47 CaMblii JIeBbIN pa3psf B LeJOUYNCIEHHOM TUIIe SIBJISIETCS 3HAKOBBIM paspsiaoM. Ecin
CaMbli1 JIEBBIN paspsi YCTAHOBJEH B 1, 3HAUUT YMCIIO OTpuliatesbHoe. Korga oH ycraHoBseH B 0
—YMCJI0 IIOJIOKUTEIbHOE.

48 ABTOMaTHUecKasi IpoBepKa UTHOPUPYET MPaByI0 CTOPOHY, HO 10607 KOPPEKTHO
peann30BaHHbIN MeToA equals mo/mKkeH Bo3BpaniaTh false, eciiv ero aprymeHT umeeT 3HaUeHMe
null.

49 Tenepb BbI y3Ke 3HaeTe, UTO, IOJyUMB TAKOM KOJI, KOMITMISITOP Scala co3gacT BbI30B
(bills.!* &*%~(code)).!().



6. OYHKUMOHANbHbIE 0OBLEKTDI

YCBOMB OCHOBBI, PACCMOTPEHHbIE B IMPEeAbIAYIINX IJIaBaX, BbI TOTOBHI K
paspaboTke Oojiee MOMHOQPYHKIMOHAIbHBIX KiaaccoB Scala. B aToit
IJlaBe OCHOBHOE BHMMaHMe OyAeT yaeJeHO KjIaccaM, OIpenessiouM
(YHKIMOHA/IbHbIE O0BEKTHI, UM OOBEKThI, Y KOTOPhIX HET HUKAKOTO
M3MEHSIEMOTO COCTOSIHMSI. 3aIlycKas IMpMMepbl, MbI CO3HaaUM
HECKOJIbKO BapMaHTOB KjIacca, MOAEIMUPYIOLIEro palyoHa/lIbHbIe UKC/Ia
B BUJE HeU3MEHSIeMbIX O00beKTOB. IlomyTHO OyayT ITOKAa3aHbI
IOIIOJIHUTEJIbHbIe aCITeKThI 00beKTHO-OpUEHTUPOBAHHOI'O
IIporpaMMMpoBaHusl Ha Scala: mapaMeTphbl Kjacca ¥ KOHCTPYKTOPHI,
METOIbl M OIlepaTopbl, 3aKphIThle 3JIEMEHTHI, IIepeolpeneieHne,
IIpOBEpPKa COOJIIOMEHNST MpeaBapUTEIbHBIX YCIOBUIA, Meperpyska u
PEKYPCUBHbBIE CCBIIKM.

6.1. Cneundukauma knacca Rational

PaiyoHa/JbHBIM HAa3bIBAETCS UMCIO, KOTOPOE MOKET OBITh BBIPAsKEHO
COOTHOIIeHueM n/d, rme n U d OpencTaB/ieHbl LeJIbIMM UYMCIaMM, 34
MICKTIOUEHMEM TOTO, UTO d He MOKET ObITh HyJIEM. 34eCh N HAa3bIBAETCS
yucanTtenem, a d — sHaMmeHareneM. [IpuMepaMu paliOHaJIbHBIX YMCeJl
MOTYT MOCIYXuUThb 1/2; 2/3, 112/239 u 2/1. B cpaBHeHUM C 4uCjiamMu C
IUIaBAIOIIEN TOUKOM palMOHa/IbHbIE UMC/ia MMEIT TO IIPeuMYyIeCTBO,
YTO APOOM IIpeacTaB/eHbl TOUHO, 6€3 OKPYTI€HUI UM TPUOIVKEHNIA.

Pa3pabaTpiBaeMblii B 3TOJ IVIaBe KJIacC OO/DKEH MOMAEeNIMpOoBaTh
IIOBeIeHMe PalMOHAbHBIX YMCeJI, [IO03BOJISISL MIPOU3BOAUTh Hal, HUMMU
OEeVCTBUS TI0 CJIOKEHMIO, BBIUMTAHMIO, YMHOXEHUIO U IejeHuto. s
CJIOKeHUS [OBYX PpPaLMOHAJbHBIX UMCEeJ CHayvajla HYXHO IIOJYUYUTh
00U 3HAMEeHaTeJIb, II0CJIe Uero CJAOXKUTD ABa uucauTtess. Hampumep,
yTOOBI BBIIOJHUTDL CIOKeHMe 1/2 + 2/3, 0b6e yacTy JIeBOro orepaHga
YMHOKAIOTCS Ha 3, a 06e yacTu IIPaBoro orepaHga — Ha 2, B pe3yJbTaTe
yero rnostydyaetcs 3/6 + 4/6. CoskeHue OBYX UMCIIUTeEJIeN JaeT pe3yabTaT
7/6. 11 mepeMHOKeHMsI BYX PalMOHAJNIbHBIX 4MCeJ MOXHO IIPOCTO



IIEPEMHOXUTD UX UMCIUTEIN U UX 3HaMeHaTenn. Takum obpasom, 1/2 x
2/5 gaet uncio 2/10, KoTopoe MOKeT ObITh IIPeICTABIeHO O0jIee KPaTKO
B HOpMa/JIM30BaHHOM Buae Kak 1/5. JlejeHue BbBIMIOJHSIETCS ITyTeM
TepeCcTaHOBKM MeCTaMM YMCIMTEIISI M 3HaMeHaTesIsI IpaBoro onepaHaa
C TIocJaeAyIOUIMM ITlepeMHOXeHeM uucesa. Hanpumep, 1/2 /3/5 — 310 TO
ke camoe, 4To U 1/2 x 5/3, B 060uX caydyasix B pe3yjabTaTe MOJydaeTcs
yucio 5/6.

OueBuIgHOE, Ka3aJI0Ch ObI, HAOMIOMEHMe 3aK/II0UYaeTCcs B TOM, UTO B
MaTeMaTuMKe palyoOHajJbHble 4YMCjIa He MMEKT W3MEHSIeMOro
cocTossHMsI. OOHO palMOHaTIbHOE UMCIO0 MOXKHO IIPUOABUTh K APYTOMY,
1 pe3yJabTaToOM OyZeT HOBOE palllOHa/IbHOE YMCyIo0. MicXomHble unciia He
nsMmeHsTcsa. Heumsmensiembrit Kimacc Rational, paspabaTbiBaeMblii B
oaHHONM TjaBe, OymeT o00/amaTh TakuM JKe CBOiicTBOM. Kaskmoe
palMoOHaJbHOE UMCJIO OymeT mpeacTaBieHO OmHMM Rational-
oobekToM. IIpu cimoxkeHuMmu OByX Rational-oO0beKTOB [JisI XpaHEeHMUS
CYMMbI CO3/1aeTCsI HOBbIN Rational-00beKT.

B 3TOit r1aBe Mbl pacCMOTPUM HEKOTOpbIe OOIycTuMble B Scala
CIiocoObl HamMcaHusi OMOMMOTEK, CO3JAI0NIMX Takoe BIleYaT/ieHue,
OYITO MCITOJIb3YyeTCs IOAIePsKKa, ITPUCYIIAS HEIIOCPEACTBEHHO CAMOMY
sI3bIKYy MporpaMmupoBaHMs. Hampumep, B KOHIe 3TOWM TJIaBbl BbI
CMOXeTe ceJaTh ¢ KilaccoM Rational cienyroiiee:

scala> val oneHalf = new Rational(l, 2)
oneHalf: Rational = 1/2

scala> val twoThirds = new Rational(2, 3)
twoThirds: Rational = 2/3

scala> (oneHalf / 7) + (1 - twoThirds)
res@: Rational = 17/42

6.2. KoHcTpyKuusa knacca Rational



KoHcTpynpoBaHue kinacca Rational Hemioxo HavyaThb C paCCMOTPEHUS
TOr0, KaK KJIMEHTBhI-IPOrPaMMMCThI OyAyT CO3[1aBaTh HOBBIN
Rational-o6bekT. Ilockombky pelieHo ObLIO genaTh Rational-
00BEKThl HeM3MEeHSIeMbIMM, MbI IIOTPeOyeM, UTOObI 3TU KIMEHTHI MPU
CO3JaHMUM IK3EMILISIpa obecrieuMBajy Bce HeOOXOAMMble eMy TaHHbIe
(B Hallem cJiyyae UYMCIAUTENb ¥ 3HaMeHarTesb). IlosTomMy HayHeM
KOHCTPYKIIMIO CO CJIeAYIOIIEero Koaa:

class Rational(n: Int, d: Int)

I[To moBOAY 3TOM CTPOKU KOJa B MIEPBYIO OUepensb cjielyeT 3aMeTUTh,
YTO, €C/IM y KJlacca HeT Tejla, BaM He HY>KHO CTaBUTb MyCTbie (PUrypHbIe
CKOOKM (KOHEYHO, €CJ/IM XOTUTE, MOKETe IIOCTaBUTh). meHTuhUKaTOpbI
n 1 d, ykazaHHbIe B KPYTJIbIX CKOOKax Iocjae MMeHM Kiacca, Rational,
Ha3bIBAIOTCS MapameTpamyu kinacca. Komnunasarop Scala mombepeT 3T
OBa [apaMeTpa Kjaacca U CO34AaCT TMEepBUYHBIA KOHCTPYKTOP,
TOJIYYAIoOIUIA 9TU Xe IBa IapaMeTpa.

Mnocbl ¥ MUHYCbl HEM3MEHSAEMOTO 0OBbEKTA

HensmeHsieMble 06bekTbl WMMEWT pag  MNpeMMyLLecTB  nepepg
M3MEHAEMbIMWU U OOMH NOTEHUMANbHbIM HeOOoCTaTOK. Bo-nepBbiX, O
HeM3MeHseMbIX 0ObeKTax MpoLLe FOBOPUTb, YEM O HEU3MEHSEMBIX,
MOCKONbKY Y HUX HET U3MEHSIEMbIX CO BPEMEHEM C/IOXKHbIX 0bnacten
COCTOSIHUS. Bo-BTOPbIX, HEM3MEHSEMbIE 0ObEKTbI MOXXHO COBEPLUEHHO
cBobogHO  Kyga-HMOyab nepepaBatb, a nNepen  nepepadven
MU3MeHsaeMbIX OBbLEKTOB B APYron KoOA MNOpPOM NPUXOAMTCH Aenathb
CTPAaxOBOYHble  KOMMKU. B-TpeTbmx, ecnn 0ObEKT MpaBWUIIbHO
CKOHCTPYMpPOBaH, TO MNpU  OOHOBPEMEHHOM  0bOpawWeHun K
HeM3MeHIeMOMY 06bEKTY M3 ABYX NOTOKOB NOBPEANUTb EFO0 COCTOSIHME
HEBO3MOXHO, TMOCKOJIbKY HMKAKOM MOTOK HE MOXET M3MEHUTb
COCTOSIHME




HeM3MeHsseMoro obbekTa. B-ueTBepTblX, HeusMeHsieMble O06bekTbl
obecneunBatoT 6€30MacHOCTb KoYen xew-tabnuu,. Ecam, K npumepy,
N3MEHAEMbIA 0ObEKT MOMEHANCSA nocne nomMeleHmsa ero B HashSet, B
cnepyrowmi pas npm nomcke B HashSet ero MOXXHO He HaUTW.

[NaBHbIM HEAO0CTAaTKOM HEU3MEHSEMbIX 0OLEKTOB SIBASETCA TO, UTO UM
MHoraa Tpebyetcs KonupoBaHue 6onbwunx rpadoB 00bLEKTOB, B TO
BpeEMS KaK 0OHOBNEHME MOXET OblTb BHECEHO Ha MecTe. B HekoTopbIX
Cy4yasX MOryT BO3HMKATb 3aTPYOHEHMS B  BbIPAXKEHUU, TaKxkKe
BO3MOXHbl Yy3KMe MeCTa, CHUXallme MNpon3BOAMTENbHOCTL. B
pesynbtate B OMOAMOTEKM HEpeaKo BKAKYAKT  U3MEHsIEMble
aNnbTEpHATUBbI  HEM3MeHseMbiM  Knaccam.  Hanpumep,  Knacc
StringBuilder sBngaeTcs M3MEHIeMON anbTepHaTUBOM
HeusMeHseMoro knacca String. [JononHuTenbHas mHdbopmauma o
KOHCTPYMPOBaHMN M3MeHsieMbliX 06bekToB B Scala 6yaer aaHa B
rnase 18.

NMPUMEYAHUE

B ucxogHoM npumepe ¢ Rational BbisiBNSeTcs pasHuua mexay Java u
Scala. B Java knaccel 0651agat0oT KOHCTPYKTOpaMu, KOTOpble MOryT
MPMHUMATbL NapameTpbl, a B Scala knaccbl MOryT NpMHUMATL NapameTpbl
Hanpsamy. Cuctema 3anmMcm B Scala 3HAUMTENbHO NAKOHWYHEE —
MapaMeTpbl KflacCa MOryT MCMOMb30BaTbCA HAMNpSaMyk B Tene, HeT
HUKaKOM  HeobxoOMMOCTM  onpejensatb  NOAsS M 3aNMCbiBaThb
MPMCBaMBaHMS, KOMMpylWMe napameTpbl KOHCTPYKTOpa B nons. 3710
MOXXET MPUBECTM K AOMOJHUTENIbHOM 3KOHOMMM Ha LWAbMIOHHOM Koge,
0COBEeHHO Koraa aeno Kkacaetcs HebonbWMX KNaccos.

KoMnmisiTop OTKOMITMJIMPYET JII000J KO, IIOMEIeHHbII B TeJIO



KJIacca ¥ He SBJISIOIIMIACS YacTbIO IIOJIS WM OIIpefe/ieHNsT MeToaa, B
TIePBUYHBIN KOHCTPYKTOpP. Hampumep, MOKHO BBIBECTM C/IeOVIOIIEe
OTJIaJJOUYHOE COoOIIeHMe:

class Rational(n: Int, d: Int) {
println("Created " + n + "/" + d)

3

[TosiyunB 3TOT KO, KOMOMUISATOP Scala moMecTUT BbI30B println B
TIePBUYHBIN KOHCTPYKTOP Kiaacca Rational. [losTomy mpu co3maHUU
HOBOro 3k3eMIuigpa Rational BbI30B println mpuBeneT K BbIBOAY
OT/IAJOYHOTr'O COOOIIeH:

scala> new Rational(l, 2)
Created 1/2
res@: Rational = Rational@2591e0@c9

6.3. MepeonpepeneHne Metoaa toString

[Tpu cospaHum sk3eMiuigpa Rational B mpenpiayiiemM IpuMepe
uHTepnperaTop BbiBel Rational@9@11@a. OTa cTpaHHasg CTpPOKa
MOJTyYM/iach IyTeM BbI30Ba B OTHOIIeHUM Rational-ob6bekTa MeToja
toString. Ilo ymonuanuio kimacc Rational HaciemyeT peanmn3auyio
toString, omnpepeneHHyl0 B Kiacce java.lang.Object, koropas
IIPOCTO BBIBOAUT UMS Kj1acca, CMMBOJI @ U LI€CTHAALATEPUUHOE YUCIIO.
[Tpenmosiarasiocb, 4TO pe3yabTaT BbBIMMOJHEHMST tOString IIOMOXeT
IIpOrpaMMMUCTaM, MpPemoCTaBMB MH(POPMALMIO, KOTOpash MOXKET ObIThb
MUCIIOJIb30BaHAa MpM OTJaJKe MHCTPYKLMII BbIBoAa MHMOpMaIlnu,
pPerucTpalMOHHbBIX COOOIIEHUI, OTUETOB O COOSIX TECTOB, a TaKxke
BBIXOJITHBIX CBeIEeHUI WHTeprperaTopa M oOTjaagumuka. Pesynbrar,
BbIJlaBae€Mblil Ha JAaHHbII MOMEHT MeTOoAoM toString, He MPUHOCUT
0co00i1 MOJb3bl, IIOCKOJAbBKY He [aeT HMKaKoil uHbopMalumn
OTHOCUTEJIbHO 3HAueHMsl palMOHAJbHOrO YMucaa. boJsiee TMoje3Has
peamm3anusi toString OymeT BbIBOOUTb 3HAUEHUSI UUCIAUTENST U



3HaMeHaTenst Rational-o6bekra. IlepeompenennTb  MCXOTHYIO
peanu3anuio MOXHO [obaBieHuemM wmeTona toString Kk kiaccy
Rational:

class Rational(n: Int, d: Int) {
override def toString = n + "/" + d

Moauduxkatop override repen  orpelejeHMeM  MeTOma
II0Ka3bIBaeT, 4yTo rpenbiayiee onpeneieHne meToa

repeycTaHaB/MBaeTcs (6ojiee MOAPOOHO STOT BOMIPOC pacCMaTPUBAETCS
B rnaBe 10). ITockonbky Ternepb umcia Tuma Rational o6ymyr
BBIBOOUTBHCS COBEPUIEHHO OTYETIMBO, Mbl YyAAJIsIeEM OTJIaA0YHYIO
MHCTPYKLMIO println, NMOMeEILIEHHYI0 B TeJI0 Ipenbiaylielii Bepcun
kinmacca Rational. B wurore HOBoe mnoBemeHue Rational MOXKHO
MIPOTECTUPOBATDb B MHTEPIIPETATOPE:

scala> val x = new Rational(l, 3)
x: Rational = 1/3

scala> val y = new Rational(5, 7)
y: Rational = 5/7

6.4. NMpoBepka cobnopeHUa npeaBapUTE/IbHbIX YC/10BUIA

B kauecTBe C/iefyI0IIero Iara IepekjiouuM BHMUMaHMe Ha IMpobieMy,
CBSI3aHHYIO C TEKYIIMM IIOBEeleHMeM IMePBUMUYHOr0 KOHCTPYKTOpa. Kak
YIIOMMHA/JIOCh B Hayajie IJIaBbl, palMOHAJbHble UYMCJIa He [JOJIKHBI
colepkaTh Hy/Jlb B 3HaMmeHaTesie. HO moOKa IepBUYHBIN KOHCTPYKTOP
IIPMHMMAET HYJIb, llepeJaBaeMblil B KaueCTBe IapameTtpa d:

scala> new Rational(5, 0)
resl: Rational = 5/0



OpgHUM "3 IIPEMMYILECTB 00BEKTHO-OPMEHTUPOBAHHOIO
IIPOrPpaMMMUPOBAHMS SIBSIETCSI BO3MOKHOCTb MHKAIICY/ISIUM TaHHBIX
BHYTPM OOBEKTOB, UTOOBI MOSKHO OBLIO TapaHTUPOBATb, UTO TaHHbIE
IpueMaeMbl B TeYeHMe BCeil KM3HM 0O0beKTa. B Hamem ciydae mjs
TaKOI'0 HEeM3MeHsIeEMOro 00beKkTa, Kak Rational, 3To 03HavaeT, UTO BbI
OO/DKHBI ~ TapaHTMPOBATh  IIPMEMJIEMOCTb  JAHHBIX HA  JTale
KOHCTPYMPOBAHMSI 0OBEKTA MMPM YCJIOBUM, UTO HYJIEBOV 3HAMEHATe/lb
SIBJISIETCSI HEJIOMYCTUMBIM COCTOSIHMEM umcja Tuia Rational u Takoe
YJCJIO He [O/DKHO CO3[aBaThCsd, €CJM B KauecTBe Iapamerpa d
riepeaeTcsl Hyb.

JIy4iiie BCero pemmThb 3Ty MPoOJieMY, ONpenenuB IJis MePBUIHOTO
KOHCTPYKTOpa IIpeaycaoByue, COTJacHO KOoTopoMy d [OKeH MMEThb
HEHYJIeBOe 3HaueHue. [IpemycioBue TIpeJCTaBsIeT co00i1
orpaHMYeHMe, HaK/IaJgbIBaeMOe Ha 3HaueHMUsI, IepegaBaeMbie B METO/I
MJIY KOHCTPYKTOP, TO €CTh TpebOoBaHMe, KOTOPOE TO/IKHO BbIIOTHSITHCS

BBI3BIBAIOIIMM KOgoMm. OZHMM U3 CIIOCOOOB pelieHus 3a4aun SIBJISeTCs

UCIIOJIb30BaHMEe MeTOoda requireﬂ:

class Rational(n: Int, d: Int) {
require(d != 0)
override def toString = n + "/" + d

}

MeTton, require 1moayyaeT oOaMH OyneB 1mapameTp. Eciau
repengaHHOEe 3HAuUeHMe IpPUBeNeT K BbIUMCIEHMIO B true, U3 MeTona
require IMpoM30iaeT HOPMAaJbHBIN BBIXOHA. B IIPOTMBHOM cCiyyae
OOBEKT He oymeT CcO3IaH " TIOSIBUTCSI UCK/IIOUeHMe
IllegalArgumentException.

6.5. lo6aBneHue noneun

Tenepb, Korga HepBI/ILIHI)II‘/JI KOHCTPYKTOP BbIABUTAET HY)XHbBIE
npenycjioBus, Mbl IIEPEKIIOUMMCA Ha ITOJAEPIKKY CIIOKEHMS. s aToro



ornpenenum B Kiacce Rational OTKpBITHIN MeTox add, IMOyYaroInii B
KauecTBe IMapaMeTpa elle OJHO 3HaueHue Tura Rational. UToObl
COXpaHMUTh HEM3MEHSIEMOCTh Kjlacca Rational, meTon add He HO/KeH
NIpUOAB/ISITL IepelaHHOe palMOHAIbHOE UYMUCIO K OOBEKTy, B
OTHOIIIEHMM KOTOPOTrO OH BbI3BaH. EMy HYKHO CO3[aThb U BepHYTb
HOBBIV Rational-006beKT, comepskaniuii cymmy. MOSKHO IMOAYyMaTh, UTO
MeToq add co3maeTcs cyieayoIM 00pa3som:

class Rational(n: Int, d: Int) { // 3ToT KoOA4 He
oyaoeT OTKOMMUAMPOBAaH

require(d != 0)
override def toString = n + "/" + d
def add(that: Rational): Rational =
new Rational(n * that.d + that.n * d, d *
that.d)

3

HO, IMOJIYUMB 3TOT KO, KOMIIMJIATOP BbIAACT CBOM BO3PaA’KE€HMUS:

<console>:11: error: value d is not a member of
Rational

new Rational(n * that.d + that.n * d, d

* that.d)
N

<console>:11: error: value d is not a member of
Rational

new Rational(n * that.d + that.n * d, d
¥ that.d)

XoTs1 mapamMeTpbl kjaacca N ¥ d HaXomsTCSI B 00JIaCTV BUAVMMOCTU
KOJa Balero metrona add, MOJYYUTH OOCTYI K MX 3HAUEHUIO MOXKHO
TOJBKO B O0BEKTEe, B OTHONIEHMM KOTOpPOro BbI3BaH MeTon add.
CnepoBaTesibHO, KOrlia B peaju3auuu metona add yKasblBaeTCs N WIn



d, KOMIWISITOp TOTOB MNpPefoCTaBUTb BaM 3HAUYeHUST [OJsS ITUX
rnapamMeTpoB kiacca. Ho oH He MOXeT M03BOJIUTh yKasaTh that.n win
that.d, MOCKOJbKY OHM He cchbulaloTcsi Ha Rational-oO6bexkT, B

OTHOIIEHUM KOTOpPOro OBbUI CHeJiaH BbI30OB METOHA addﬂ. YT00ODBI
MOJYYUTh TAaKMM 00Pa3oM JOCTYI K YMCAUTEIIO WIM 3HAMEHATeNI0, UX
HY)KHO caeyaTh IojasMyu. Kak 9Tu IO MOKHO A00aBUTh K KIaccy

RationaL,HOKamnﬂ)BnMCTMHre6J§2.

Juctunr 6.1. Knacc Rational ¢ nonamu

class Rational(n: Int, d: Int) {

require(d != 0)

val numer: Int = n

val denom: Int = d

override def toString = numer + "/" + denom

def add(that: Rational): Rational =

new Rational(

numer * that.denom + that.numer * denom,
denom * that.denom

3

B Bepcum Rational, mokasaHHO# B JucTUHTe 6.1, moOaB/IeHbI ABa
nonss ¢ JMEeHaMM{  numer 171 denom, KOTOpbIE OBLIN

MIPOMHULIMAIM3MPOBAHLI 3HAYEHMSIMM MapaMeTpoOB Kjacca N u d23,
Taxoke ObLIM BHECEHBI M3MEHEHMS B pean3alnio MeToioB toString u
add, mo3BoJISIONIME MM MCIIOJb30BaTh MOJISI, & He IMapaMeTpbl Kjacca.
JTa Bepcusl Kiacca Rational mnpoxomut kKoMmmiasiuuip. Ee MOKHO
IIPOTECTUPOBATD ITyTEM CJIOKEHMST PALIMMIOHAJIbHBIX UMCET:

scala> val oneHalf = new Rational(l, 2)
oneHalf: Rational = 1/2



scala> val twoThirds = new Rational(2, 3)
twoThirds: Rational = 2/3

scala> oneHalf add twoThirds
res2: Rational = 7/6

Terepb BbI yokKe MOKeTe cAeiaTh TO, Yero He MOIJIM CIeIaTh paHblie,
a MMEHHO IIOJTYUYUTh JOCTYII K 3HAUEHUSIM UMCIUTENIS M 3HaAMeHaTesIsI
13-3a IIpeneyioB oObekTa. [IJisT 3TOr0 HYKHO ITPOCTO OOpaTUTHCS K
OTKPBITHIM ITIOJIIM Numer u denom:

scala> val r = new Rational(l, 2)
r: Rational = 1/2

scala> r.numer
res3: Int = 1

scala> r.denom
res4: Int = 2

6.6. PeKypcuBHbIe CCbITKU

KiroueBoe cjioBo this mo3BoJisieT coCaaThCs Ha 9K3eMIUISIP 00bEeKTa, B
OTHOIIIEHUM KOTOPOTO ObLI BbI3BAH BBIMOJHSIEMbI B JaHHbI/I MOMEHT
MeTOJ, WM, €CIU OHO MCIIOJb30BAJIOCh B KOHCTPYKTOpEe, — Ha
CO3JaBaeMblii 3K3eMIUISIp 00beKkTa. PaccMOTpMUM B KauecTBe MpuMepa
nobapnenue metoma LlessThan, mpoBepsiollero, He MMeeT Jiu
Rational-00beKT, B OTHOIIEHMM KOTOpPOrO OH BBI3BaH, 3HaueHue,
MeHblllee 3HaYeHM s rmapaMeTpa:

def lessThan(that: Rational) =

this.numer * that.denom < that.numer *
this.denom



3mechb BbIpakeHMe this.numer ccbUlaeTcss Ha YUCIUTEIbHOE
00beKTa, B OTHOILIEHUM KOTOpOro Bbi3BaH meTon LessThan. MoskHO
TaKke He yKasbIBaTh Ipedukc this u HammucaTh IPoOCTO numer, obe
3ammcy OyayT paBHO3HAUHBI.

B kauecTBe IpuMepa CjlydyaeB, KOTJa BaM He 00oiTuch 6e3 this,
paccMoTpuM nOobaBieHuMe K Kiaaccy Rational metoma max,
BO3BpalllaloNero HambOoJblllee YMCA0 M3 3aJaHHOTO PaLMOHAIbHOIO
yyciia U repegaHHoro apryMmeHra:

def max(that: Rational) =
if (this.lessThan(that)) that else this

30ech IepBOe KJII0UeBOe CJOBO this gBasieTcs M30BITOUHBIM.
MoXHO ero He yka3pIBaTh M HamucaTb LessThan(that). Ho BTOpOE
KJII0UeBoe CJIOBO this mpeacTrasiseT pe3ylabTaT METOAAa B TOM Ciyyae,
Korga tect BepHeT false, u, ecyiv Bbl ero He yKaxkeTe, BO3BpalaTh
OymeT IMpoCTO Hevero!

6.7. lononHUTeNnbHble KOHCTPYKTOPbI

MHorga HY:KHO, UTOOBI B Kjacce ObLIO HECKOJIbKO KOHCTPYKTOpPOB. B
Scala Bce KOHCTPYKTOpbI, KpoMe TIePBMUHOIO, Ha3bIBAIOTCS
IOITOJIHUTETIbHBIMMU. Hanpumep, palMoHaJbHOE  YMCIO  CO
3HaMeHaTeseM 1 MOKeT ObITh KpPaTKO 3aIlMCaHO B BUAE UMC/IUTEIS.
Hampumep, BMecTo 5/1 MOKHO HPOCTO yKasaThb 5. IIoaToMy OBLIO ObI
Heljloxo, 4ToObl BMecTOo 3amucu new Rational(5, 1)
IIPOrpaMMMUCTBI-KJIMEHTBI MOTJIM HamucaTh Julllb new Rational(5).
Ilns  sroro  1moTpebyeTcst  mob6aBuTh K Kiaccy  Rational
IOOIIOJIHUTEIbHBI ~ KOHCTPYKTOpP,  MOJYYaKOIIMiA  TOJIbKO  OIMH
apryMeHT — UMCINUTe/lb, a B KaueCcTBe 3HaMeHaTe/lsl MMeIOIuit
rpenorpeneieHHoe 3HaueHue 1. Kak MOXKeT BBITJISIAETh
COOTBETCTBYIOLINI KO, [TOKa3aHO B JIMCTUHTE 6.2.



Jiuctuur 6.2. Knacc Rational ¢ pononHUTENbHbIM KOHCTPYKTOPOM

class Rational(n: Int, d: Int) {
require(d != 0)

val numer: Int = n
val denom: Int = d

def this(n: Int) = this(n, 1) // A4ONONHUTENbHbLIN
KOHCTPYKTOP

override def toString = numer + "/" + denom

def add(that: Rational): Rational =
new Rational(
numer * that.denom + that.numer * denom,
denom * that.denom

by

OmnpeneneHusi  OOMOJTHUTEIbHBIX  KOHCTPYKTOpoB B  Scala
HaumHawTcAa ¢ def this(. . .). Telo DONOJIHNUTEIBHOIO KOHCTPYKTOPA
ki1acca Rational mnpocTO BbI3bIBAET II€PBUYHBIN KOHCTPYKTOD,
repenaBas [Oajiblile CBOW €OVMHCTBEHHbI apryMeHT N B KayeCTBe
yucauTenss M 1 — B KaueCcTBe 3HaMeHaTess. YBUAETh OIOJTHUTEIbHBIN
KOHCTPYKTOpP B [OEiCTBMM MOKHO, HabpaB B MHTepIIpeTaTope
C/IeqyIOIIMI1 KO :

scala> val y = new Rational(3)
y: Rational = 3/1

B Scala Kaxnaplii [OIMOJHUTENbHBIA KOHCTPYKTOP MepPBbIM
IeiCTBMEM [OJDKEH BbI3bIBATH ellle OJMH KOHCTPYKTOP TOrO ke Kjacca.
MHbIMM CjI0OBaMM, TepBasi MHCTPYKUMS B KaXKIOM OOMOJHUTEIbHOM



KOHCTPYKTOpe Kaxkaoro kiacca Scala momkHa mmeTh Bum this(...).
BbI3bIBaEMBIM KOHCTPYKTOPOM HOJ/DKEH OBITh JIMOO IIePBUYHBIN
KOHCTPYKTOp (Kak B mpuMepe ¢ kjaaccom Rational), nmmbo mpyroit
IOTIOJIHUTE/IbHBI KOHCTPYKTOP, KOTOPBIN TIOSIBJISIETCS B TEKCTE
IIpOrpaMMbl TepeJi BbI3bIBAIOIIVMM €ro KOHCTPYKTOpOM. KoOHeuHbIi
pe3yibTaT INPUMEHEHUS OAaHHOrO MpaBujaa 3aK/IKUYaeTcs B TOM, YTO
KaXXObIii BBI30OB KOHCTPYKTOpa B Scala o00s13aH B KOHIIE KOHIIOB
3aBepIIaThCs BI3OBOM IMMEPBUUYHOTO KOHCTPYKTOPA Kiaacca. IlepBuUHbBIIN
KOHCTPYKTOP, TaKUM 00pa3oM, SIBJISIETCSI €IMHCTBEHHO TOYKOI BXOda
B KJ1acc.

NMPUMEYAHUE

3HATOKOB Java MOXeT yaAMBUTbL TO, 4YTO B Scala npasBuna B OTHOLWEHUMU
KOHCTPYKTOpOoB 6Oonee cTtporve, 4yem B Java. Begb B Java nepBbiM
OEACTBMEM  KOHCTPYKTOpa [AO/MKeH ©ObiTb n1nbo  BbI30OB  ApPYroro
KOHCTPYKTOpa TOr0 e Khacca, /aMbo BbI30B  KOHCTPYKTOpA
poOMTENbCKOro Knacca Hanpamyw. B knacce Scala KoHCTpykTOp
pPOAMUTENbCKOrO Knacca MOXeT OblTb BbI3BaH TOMbKO MEPBUYHBIM
KOHCTPYKTOpOM. bonee cunbHble orpaHuyeHns B Scala @akTnyecku
SIBNAKOTC KOHCTPYKTOPCKMM KOMMPOMMUCCOM — MNATOM 3a 60nbluyto
NAKOHMYHOCTb M MPOCTOTY KOHCTPYKTOPOB Scala MmO CpaBHeHWO C
KOHCTpYKTOpaMu Java. Poautenbckme Knaccbl U noapobHOCTM BbI30BA
KOHCTPYKTOpa M HacneaoBaHmsa 6yayt paccMoTpeHsbl B rnase 10.

6.8. 3akpbiTble nons u MeToabl

B  npeppigymiein  Bepcum  Kkimacca  Rational MBI mIpoCTO
VHULMAIM3UPOBAIM humer 3HadyeHueM n, a denom — 3HaueHueM d.
M3-3a 5TOro uncanTenb U 3HaMeHaTelb Rational moryT mpeBbIlIaTh
HeobOxomuMble 3HaueHus1. Harpumep, 1pobb 66/42 MOKHO COKPATUTDh U
IpuBecT K Buay 11/7, HO nepBUYHBIN KOHCTPYKTOP Ki1acca Rational



ITIOKa 3TOT'O He OeJidaeT:

scala> new Rational (66, 42)
res5: Rational = 66/42

YTo6bl BBIIOJHUTH TaKOe COKpallleHMe, HYKHO pa3ae/nThb
UMCAUTENb M 3HaMeHaTe/lb Ha MX HaMOOJBIINIA OOLIMII OeIuTellb.
Hampumep, HauOOAbIIMM OOLIMM JeauTeneM s 66 u 42 6ymeT 4nciio
6. (MapiMM cjaoBamu, 6 SBASETCST HaMOOJBIIMM II€JbIM UMCJIOM, Ha
KOTOpOe 6e3 oCcTaTKa JeauTCs Kak 66, Tak 1 42.) JlejieHue 1 9UCIIUTEN,
M 3HaMeHaTe/lsl 4Yucia 66/42 Ha 6 NOPUBOLUT K IIOJYUYEHUIO
cokpameHHoi ¢dopmbl 11/7. OguH M3 CIIOCOOOB pelleHusT JAaHHOM
3aJa4y [MOKa3aH B JIMCTUHTe 6.3.

Jiuctuur 6.3. Knacc Rational ¢ 3akpbITbiM nonem n MeToaomM

class Rational(n: Int, d: Int) {

require(d != 0)

private val g = gcd(n.abs, d.abs)
val numer = n / g

val denom = d / g

def this(n: Int) = this(n, 1)

def add(that: Rational): Rational =
new Rational(
numer * that.denom + that.numer * denom,
denom * that.denom

override def toString = numer + "/" + denom



private def gcd(a: Int, b: Int): Int =
if (b == 0) a else gcd(b, a % b)
b

B manHoit Bepcuy kiacca Rational ObII0 H06aB/IEHO 3aKPBITOE
1oJjie g ¥ M3MEHEeHbl MHULMAAN3AaTOPbl MJIs1 Iojeir numer u denom.
(MHMumanmn3aTopoM Ha3bIBAeTCSI KON, BBOIOSIIMIA B [IeiCTBUE
repeMeHHy0, Harnpumep n / g, KOTOPbIM MHULMAIUSUPYET I10Jie
numer.) I[ToCcKoJbKY moJjie g SIBIASIeTCS 3aKPbIThIM, TOCTYI K HEMY MOKET
OBITH BBIIIOJTHEH U3HYTPU, HO He CHAPYKM TeJjla Kjacca.

Taxke ObUT J06aBAe€H 3aKpbIThIii MeTOHI IO MMeHu gcd,
BBIUMCJISTIONIMI HauOOJIbIINIT OOIIMIT MeUTeNb IBYX IepelaHHbIX eMy
Int-3Hauennii. Haripumep, Bbi30B gcd(12, 8) maer pesyibrat 4. Kak
ObUIO TOKa3aHO B pasmene 4.1, 4ToObBI cHaenaTh II0JIE WM METO[
3aKpbITBIM, CJedyeT ITPOCTO MOCTaBUTb Mepel ero omnpeneieHNeM
KJII0UeBoe CJIOBO private. HasHaueHuem 3aKpPBITOTrO
BCIIOMOraTe/JibHOr0 MeToda gcd sBisieTcss o000co6ieHMe Koja,
HEeoOXOIMMOTO [JIsS1 OCTAJIbHBIX YacTeil Kjaacca, B JaHHOM Ciaydae s
IIEPBUYHOTO  KOHCTPyKTOpa. UYToObI  00ecreymMTh  IMOCTOSHHOE
MIOJIOXKMUTEIbHOE 3HAUYeHMe TMOJISI g, MeTOAY IMepemarTcs abCOMIOTHBIE
3HaUeHUsI mapamMeTpoB N U d, IojJydaeMble BbI3OBOM B OTHOIIEHUU
9TUX IapaMeTpPoOB MeToja abs, KOTOPbIi MOKET BbI3bIBATHCS B
OTHOIlIeHUM ji060ro Int-ob6beKTa Ajs1 MOJYYeHUS ero abCoI0THOIO
3HaAYeHMs.

Kommuastop Scala moMecTUT KoAbl MHUIMAIN3ATOPOB TpPeX II0Jie
kinacca Rational B MepBMUHBIM KOHCTPYKTOP B TMOpsSAKe UX
cJIegoBaHMS B MCXOAHOM Koje. Takum o0pa3oM, MHULIMAIM3aTOP OIS
g, umeronuit kog gcd(n.abs, d.abs), OymeT BbIIOJIHEH [0 OBYX
OPYTUX WHUIMAINU3AaTOPOB, TIIOCKOJBKY B MCXOOHOM KOA€ OH
NosiB/IsieTcsT  IepBbiM. Ilole g  OydgeT  MHMUMaJIM3UPOBAHO
pesyjbTaTOM — HauMOOJbIIMM OOIIMM [OeauTejeM aOCOIIOTHBIX
3HAUEeHUI apaMeTpoB Kjaacca n u d. 3aTeM 1oJjie g 3a4eiCTBYeTCs B
MHMUIIMaIU3aTopax 1noJseit numer u denom. Ilyrem nmeneHus n u d Ha Ux



HaMOObIINiA OOLIMIA menuTenb g Kaxkablii Rational-o6bekT Oymer
CKOHCTPYMPOBaH B HOPMaJIM30BaHHOI (popme:

scala> new Rational (66, 42)
res6: Rational = 11/7

6.9. OnpepeneHune onepaTtopos

Tekymias peanusanys kiaacca Rational Hac BIIOJIHE YCTpaMBaeT, HO ee
MOKHO CHEeJaTh TIOpasfgo yaoOHee B MCIIOAb30BAaHMU. 3amagyMCS
BOITPOCOM, ITI0YEMY MOKHO BOCIIOJIb30BaThCS 3aIMChIO

X +y

eCyin X U Yy ABJIAI0TCA LOEeJbIMU YMCIaMU UJIN YUCIaMU C HH&B&IOIJ.[EI‘/JI
TOouKoii. Ho Korga OS5TO paliMOHAJIbHbIe€ 4YlMCjla, TO IIPUXOAUTCA
ITI0JIb30BATbHCA 3aIINCbhIO.

x.add(y)
WIU B KpaiiHeM ciyyae:
X add vy

Takoe 1o/IoKeHue e/l HuueM He OIpaBAaHoO. PalioHa/IbHbIEe YMCIIa
He OT/JIMYAIOTCS OT OCTAJIbHBIX 4lMcesl. B MmaTeMaTueCKOM CMBbIC/I€ OHU
ropasao ecTeCTBeHHee, CKaXkeM, 4ucejl C IUIaBawolleii TOYKOM. Tak
roueMy Obl He BOCIIOJb30BaTbCSI BO BpeMs paboOThl C HUMU
eCTeCTBEeHHbIMM MaTemMaTuueckumu omnepatopamu? M B Scala ecTb
TaKasi BO3MOKHOCTb. Kak 3TOT nenaeTcs, 6yIeT MoKa3aHo B OCTaBIIECS
YaCTU IJIaBhbI.

CHauasa HYXHO 3amMeHUTb add OOBIYHBIM MaTeMaTUUECKUM
cumBosioM. ClienaTh 3TO HETPYAHO, OCKOJIbKY 3HaK + siBjisieTcs B Scala

BIIOJIHE JOMYCTUMbBIM MAeHTUdUKATOPOM. MOKHO IIPOCTO OIpeeanThb
MeTo[, C MMeHeM +. Ecjii y>K Ha TO MOIII0, MOXHO TakKe OIpene/nTb U



MeTOZ *, BBINOJHAKIINIT YMHOXeHue. Pe3yiabTaT TIIOKas3aH B
JIUCTUHTE 6.4.

Jinuctuur 6.4. Knacc Rational ¢ MeTogamu-onepatopamu

class Rational(n: Int, d: Int) {

require(d != 0)

private val g = gcd(n.abs, d.abs)
val numer = n / g

val denom = d / g

def this(n: Int) = this(n, 1)

def + (that: Rational): Rational =
new Rational(
numer * that.denom + that.numer * denom,
denom * that.denom

def * (that: Rational): Rational =

new Rational(numer * that.numer, denom *
that.denom)

override def toString = numer + "/" + denom

private def gcd(a: Int, b: Int): Int =
if (b == 0) a else gcd(b, a % b)
b

[loce Takoro ompenmeneHus kimacca Rational woxkHO Oymer
BOCITOJIb30BAaThCS CJIEAYIOMIMM KOJIOM:



scala> val x = new Rational(l, 2)
x: Rational = 1/2

scala> val y = new Rational(2, 3)
y: Rational = 2/3

scala> x + vy
res/: Rational = 7/6

Kak Bcerma, CMHTakKCuUC oOIepaTtopa B IIOC/HeaHel CTpOoKe BBOOA
SIBJISIETCSI SKBMBAJEHTOM BbI30Ba MeTOAa. MOKHO TaK)Ke MCII0JIb30BaTh
C/IeqyIOIIMI1 KO :

scala> x.+(vy)
res8: Rational = 7/6

HO YMTATh €ro Oy/ieT HaMHOTO TPyIHee.

CrnemyeT Takke 3aMeTUTb, UTO U3-3a JeMCTBYWOIMX B Scala mpaBun
MIPMOPUTETHOCTH OTIepaTOPOB, PACCMOTPEHHBIX B paspeie 5.9, meton, *
oymeT mpuBsi3aH K Rational-obbekTamM cuabHee meToda +. VIHbIMU
CJIOBaMM, BbIpaKeHMSI, B KOTOpPbIX B KadecTBe Rational-00beKToB
MCIIO/NB3YIOTCS omepanuu + U ¥, moBeoyT CeOs BIIOJHE OKMIAeMbIM
obpasom. Hampumep, x + X * y Oy[eT BBIIIOJHITHCS KaK X + (X ¥ y),
aHeKak (X + x) * y:

scala> x + x ¥ vy
res9: Rational = 5/6

scala> (x + x) * vy
resl10: Rational = 2/3

scala> x + (x * y)
resll: Rational = 5/6



6.10. UpeHTudukatopsl B Scala

BaM yke BCTpedaauch JBa HamboJiee BaskHBIX CIIOCOOA COCTaBJIEHMS
uneHTUGUKaTopoB B Scala — 13 6YKBEHHO-IIMMPOBBIX CMMBOJIOB U U3
omepaTtopoB. B Scala ucmomb3yloTcsi BecbMa TMOKMe IIpaBuia
dbopmupoBanus uaeHTUGUKATOPOB. KpoMe ABYX yKe BCTpeuaBIIMXCS
dopmM, cyliecTBYIOT ellle ABe ¢popMbl. Bce yeTbipe GOpMBbI COCTaBIEHUS
UIeHTU(UKATOPOB pacCMaTPUBAIOTCS B 3TOM paszerie.

ByKkBeHHO-1LIM(POBbIE UAEHTUPMKATOPHI HAUMHAIOTCS C OYKBbI MU
3HaKa MOTUYepPKUBAHMS, 32 KOTOPbIMM MOTYT CJIEAOBATh APyrue OYKBHI,
undpbl MM 3HakM nomuyepkuBanusa. Cumson $ Takke cumraercs
OYKBOJ, HO OH 3ape3epBUPOBAH IJISI UAEHTU(GUKATOPOB, CO3IaBa€MbIX
komrmassTopom  Scala.  MpeHTuduUKATOpbl B I10Jb30BATEIbCKUX
IporpaMMax He JOJIKHbI COIepskaThb CMMBOJIBI $, HECMOTpPS Ha TO 4YTO
OHM MOTIYT YCIIENIHO IIPOMTU KOMIIWJISIIUIO: €CAM 3TO IIPOMU3O0NIeT,
BO3MOXXHBI KOH(JIMKTHI MMEH C TeMU UAeHTU(PUKATOpaMM, KOTOpbIE
OymyT co3maHbl KOMIIMISITOpOM Scala.

B Scala cobiogaeTcst cornameHue, IIPMUHSITOE B Java OTHOCUTEJIBHO

IIpMMeHeHMS UIeHTU(UKATOPOB B CMelllaHHOM perMCTpe5—4, TaKMX KaK

toString u HashSet. XoT4 1cronb30BaHMe 3HAKOB IOJUYEPKMBAHUS B
uaeHTU@MKaTopax BIIOJIHE OOMYCTMMO, B Mporpammax Ha Scala oHu
BCTPEUAIOTCS JOBOJIBHO pPeaKo — OTYaCTU [JIsi  COOIOmeHMsI
COBMECTMMOCTH C Java, a TaKKe 13-3a TOr0, YTO 3HAKU ITOJUEePKUBAHUS
B KoJie Scala akTMBHO IIPUMEHSIIOTCS He TOJIbKO /151 UAeHTU(UKATOPOB.
[TosTomy syuiie u3beraTh TakuUX UAEHTU(GUKATOPOB, KaK, HAIIpPUMeD,
to_string, __init__ wiu name_. lVmMmeHa moJieil, MapaMeTpbl
MEeTOAO0B, MMeHa JIOKAJbHbIX IIepeMeHHbIX M }MeHa (QYHKIUIA B
CMEIIaHHOM permucTpe OO/DKHbI HaYMHAThCSI C OYKBbI B HIDKHEM
perucrtpe, Hampumep: length, flatMap u s. MmeHa kmaccoB u
TPEITOB B CMEIIAaHHOM pPEerucTpe IO/KHbI HAUMHATHBCSI C OYKBBI B
BepxXHeM perucrpe, Harpumep: BigInt, List "

UnbaLancedTreeMapﬁ.



NMPUMEYAHUE

OoHMM M3 nocneacTtBMM  MCNONbL30BAHMSA B MAEHTMdUKATOpe
3aMbIKAKOWero 3Haka MNoAYepKMBaAHMA MpU  MOMNbITKE, K MpuUMepy,
HanucaHus obbaBneHns val name : Int = 1, MoxeT cTaTb OwWMOKa
koMnunaumMm. KoMnunatop nogymaeTt, YTo Bbl MbiTaeTeCb 06b9BUTL val-
MepeMeHHyo no MMeHn name_:.. YTobbl Takon naeHTudmUKaTop npolen
KOMOUAAUMIO, nepea OBOETOUYMEM HYXHO MOCTaBUTb AOMOMHUTENbHbIN
npoben, kak B koge val name_: Int = 1.

OauH 1“3 mpuUMepoB OTCTYyIIJIeHUs Scala OT coriaiieHui, MPUHSITHIX
B Java, KacaeTcsd MMeH KOHCTaHT. B Scala c/ioBo «kKoHcTaHTa» He
O3HauvaeTCs MpoCTO Vval-mepemMeHHYI0. Jlaxke 1ipuM TOM UTO val-
riepeMeHHasl OCTAaeTCs HeM3MEHHOM I10Cje MHULMAIU3aluu, OHa He
nepecraer ObITh IHepeMeHHOV. Hampumep, mnapaMmeTpbl MeToAa
OTHOCSATCS K Va l-niepeMeHHbIM, HO IIPU KaXKIO0M BbI30BE METOAa B 3TUX
val-mepeMeHHbIX COAepsKaTcs pa3Hbie 3HaueHMs1. KoHcTaHTa obamaeT
6oJsiee BBIpaKEHHBIM IIOCTOSIHCTBOM. Hampumep, scala.math.Pi
orpepessieTcsl Kak 3HaueHMe C IBOIHOI TOYHOCThI0, Hanbosiee 6/1M3K0e
K peajlbHOMY 3HAaUY€HUIO YMCjia T — OTHOILIEHUIO OJIMHBI OKPY>KHOCTU K
ee IuamMeTpy. OTO 3HaUEeHMe BPSL JIM KOrAa-TO U3MEHUTCS, II03TOMY CO
BCE€l OUYEBUIHOCTBIO MOXKHO CKa3aTb, UTO Pi SBsSIeTCS KOHCTAHTOIA.
KOHCTaHTBI MOXKHO MCIIO/JIb30BaTh TakKXke [Js MPUCBaMBAHUSI MMeEH
3HAYEHMSIM, KOTOpble MHaue ObLIM ObI B BalleM KOAe HEMOHSITHbIMU
yuciaMmM — OYKBaJIbHBIMM 3HAYeHUSIMU Oe3 OObSICHEHMII, KOTOpPbIE B
XyOIIeM c/ydae MOSBJISIMCh ObI B KOJIe B HECKOJbKMX MecTaX. MoskeT
TaKKe TTOHAT0O0MUTHCS OIPene/IUTh KOHCTAHTHI AJIs1 MICIIO/Ib30BaHMs IIPU
ompedeeHM COOTBETCTBMUII TeM WIM MHBIM IIab6joHaM, 4YTO Oymer
paccMaTpuBaThcsa B pasgene 15.2. B COOTBeTCTBUM C COIVIAILIEHUEM,
IIPUHATBIM B Java, KOHCTAHTaM IIPMCBAMBAKOTCI MMeEHa C
MUCII0/Ib30BaHMEM CHMMBOJIOB B BepXHEM perucrpe, TrIe 3HaK
IOAYepKUBAHUS ABJSIeTCS pasnenutesnem cioB, Haripumep MAX VALUE
munu PI. B Scala cornamienue tpebyeT, UTOObI B BEpXHEM pETrUCTpe OblIa
TOJIbKO IlepBast 6ykBa. Takum 06pa3om, KOHCTAHTbI, Ha3BaHHbIE B CTUJIE



Java, Hanpumep X OFFSET, O6ymyr paborarb B Scala B KkauecTBe
KOHCTaHT, HO I10 COTJIallleHuIo, MpMHITOMY B Scala, 111 MMeH KOHCTaHT
IIPUMEHSIeTCS CMelllaHHbIN perucTtp, Hanpumep X0ffset.

Npentudukatop orepaTopa COCTOUT M3 OJHOTO MJIM HECKOJbKUX
CMMBOJIOB  omepaTopoB. CuMBOJIaMM  OIIepaTOPOB  SIBJISIIOTCS

BbIBOAMMbIE Ha reyaTh ASCII-cuMBO/IbI, HAaTIpumep +, :, 2, ~ WIN #26,
BoT Kak BBIVISIASAT HEKOTOpble IIPUMEpPbI  UAEHTUDUKATOPOB
OI1epaTopOB:

+ ++ i <> 1>

Kommunsitop Scala Ha BHYTpeHHEM YpOBHe IiepepabaThbiBaeT
UIeHTU(UKATOPbI OIIePATOPOB, UYTOOBI ITPEBPATUTH UX B TOMYCTUMbIE
Java-ugeHTUPUKATOPhl CO BCTPOEHHBIMM cuMBoiaMu $. Hampumep,
uneHTuduKaTop i-> oymet IIpeaCcTaBIeH KakK
$colon$minus$greater. Ecau Bam Korga-imbo 3aX04eTcs: IOJIyIUTh
OOCTYIl K 3TOMY uIeHTUGUKATOpPY M3 Koma Java, TO [IJiSI 3TOrO
IoTpedyeTCs UCIIO/b30BaTh JaHHOE BHYTPEeHHEee IIpeAcTaB/IeHNe.

[TockoabKy uaeHTU(UKATOPbI omepaTopoB B Scala moryr
MIPUMHMMATD IIPOU3BOJILHYIO IJIMHY, MeXIy Java u Scala ecTh HeOOJIbIIIAs
pasHuIla B 3TOM BoOIIpoce. B Java BBegeHHbIN Koa, Xx<-y OymeT pa3oopaH
Ha YeTbIpe JIeKCUMYECKMX CHMMBOJIA, B pe3yJbTaTe Yero OH CTaHeT
S5KBUBajeHTeH X < - V. B Scala omepatop <- OymeT pacCMOTpeH Kak
eIVHbII UaeHTUGUKATOp, B pe3yabTaTe 4Yero moayunrtcs X <- y. Ecian
HY)KHO IIOJIyYMTb IIEPBYI0 MHTepIpeTaluio, CjeayeT OTHeIUThb
CUMBOJIBI < U - APYT OT apyra mpobeynom. Ha mpakTuke 3TO BpSiH u
CcTaHeT IIpobJIeMOii, IIOCKOJIbKY He MHOTME CTaHYT MMCaTh Ha Java x<-y
6e3 BCTaBKM IIPOOEJIOB MM KPYTJIbIX CKOOOK MeKIY OrepaTopamu.

CMeIlIaHHbIII UAEHTUOUKATOP COCTOUT U3 OYKBEHHO-LM(PPOBOIO
uaeHTuGMUKaTopa, 3a KOTOPbIM CTOST 3HAaK TMOOUYEPKUBAHUS U
umeHTuuUKaToOp ormepatopa. Hampumep, unary_+, UCIIOJb30BaHHbINM
Kak MMS MeTOHa, OIpenesseT YHapHbIil omepatop +. A myvar =,
MCIIO/Nb30BAaHHBIMI KaK MMS  MeToda, OIpeleasieT  oIlepaTop



npucBauBaHus. Kpome Toro, cMemaHHbI WAEHTUUKATOP BUAA
myvar_= reHepupyeTcs KOMIMISITOPOM Scala IjIs moamgepskKu CBOJCTB
(6071€€ TIOIPOOHO STOT BOIIPOC paccMaTpuBaeTcs B ryiase 18).

JIuTepasbHbIN uaeHTudmUKaTop TpeaCcTaBJsieT coboit
IIPOM3BOJIbHYIO CTPOKY, 3aKJIIOUEHHYI0 B OOpaTHbIe KaBBIUKMU (... ).
[IpyMepbl JUTEPATbHBIX UAEHTU(PUKATOPOB BBIMJISAAT CA€IYIOIIUM
obpasom:

X <clinit>" ‘yield’

3aMbICce€T COCTOUT B TOM, UTO MEXKIy OOpaTHBIMM KaBbIYKaAMMU
MOKHO IIOMECTUTb JII00YI0 CTPOKY, KOTOPYIO Cpefia BbIIOJTHEHMUS
BOCIIPMMET B KauecTBe uaeHTUdMKaTopa. B pesynbTaTe Bcerma Oymer
IoJy4aThcst uaeHTudukatop Scala. 9To cpaboTaeT maxke B TOM ciaydae,
ecau MMsl, 3aKIlOUeHHOe B oOpaTHble KaBBbIUKM, SIBIsieTcs B Scala
3ape3epBMPOBAHHBIM CJI0BOM. OOBIYHO Takue WUAeHTUGUKATOPDI
MICTIO/Ib3YIOTCS ITPM OOpallleHMM K cTaTuueckomy Metony yield B Java-
kinacce Thread. Bbsl He MOXeTe  BOCIOJIb30BaThCS  KOIOM
Thread.yield(), mnockonbky B  Scala yield saBasgercs
3ape3epBMPOBAaHHLIM CJI0BOM. HOo wmmMsg MeToma Bce Xe MOXKHO
MCII0/Ib30BaTh, €C/IM 3aK/II0UUTh €ro B OOpaTHbIe KaBbIUKM, HAIIPUMeEp
Thread. yield ().

6.11. MNMeperpyska meToaos

BepHemcsa K kimaccy Rational. Ilocie BHeceHMsI MOC/AeIHUX
M3MEHEeHMI MOSIBMIaCh BOSMOXHOCTh IPUMEHSITh OIepaly CI0XKEHUS
Y YMHOXEHMSI PallMOHAJIbHBIX 4YMCel B MX eCTeCTBeHHOM Bume. Ho
HaMM BCe ’Xe ymyllleHa U3 BUAY cMelllaHHas apudmetuka. Hampumep,
Bbl HE MOX€Te€ YMHOXUTb PallMOHAJIbHOE YMCJI0 Ha IieJioe, TMTOCKOIbKY
oIepaHbl y oriepaTopa * Bcerga IoJIKHbI ObITh Rational-o6bekTaMu.
CnemoBaTesibHO [JI PallMOHAJILHOTO YMC/Ia T Bbl HE MOXeTe HaIlucaTh
Kom r * 2. Bam Hy)kKHO BBeCcTM r *¥ new Rational(2), a 3TO umeer
HENIPUTJISIAHBIV BUTT.



YTtob6nl caenath Kiacc Rational eme ymobHee B MCIIOAb30BaHUMN,
no6aBMM K HEMY HOBBIE METObI, BBIIOJHSIONIME CMeIIaHHOe
CJIOKeHME ¥ YMHOXEHME pPalMOHAJbHBIX U LIEJIbIX YMCeI. A 3a0IHO
BBeleM METOObl BBIUMTAHMUSI M JejeHus. Pe3ynbTaT IOKa3aH B
JIMCTHUHTE 6.5.

Jiuctuur 6.5. Knacc Rational ¢ neperpyxaembiMu MeToaamm

class Rational(n: Int, d: Int) {

require(d != 0)

private val g = gcd(n.abs, d.abs)
val numer = n / g

val denom = d / g

def this(n: Int) = this(n, 1)

def + (that: Rational): Rational =
new Rational(
numer * that.denom + that.numer * denom,
denom * that.denom

def + (i: Int): Rational =
new Rational(numer + i * denom, denom)

def - (that: Rational): Rational =
new Rational(
numer * that.denom - that.numer * denom,
denom * that.denom



def - (i: Int): Rational =
new Rational(numer - i * denom, denom)

def * (that: Rational): Rational =

new Rational(numer * that.numer, denom *
that.denom)

def * (i: Int): Rational =
new Rational(numer * i, denom)

def / (that: Rational): Rational =

new Rational(numer * that.denom, denom *
that.numer)

def / (i: Int): Rational =
new Rational(numer, denom * i)

override def toString = numer + "/" + denom

private def gcd(a: Int, b: Int): Int =
if (b == 0) a else gcd(b, a % b)
b

Tenepsb 30ech ABe BepCUM KaXXAO0ro apudmMeTMueckoro MeToaa: oJHa
B KaueCcTBe apryMeHTa IOJyyaeT palMOHAJIbHOE UMUCI0, BTOpasg —
1ejsoe 4uciao. HMHBIMM CJI0BaMM, BCe€ STU METOIbl HAa3bIBAKOTCS
reperpy>kaeMbIMM, IIOCKOJIbBKY Kakgoe WUMS Telepb IMPUMEHSETCS
HEeCKOJIbKMMM MeTogamu. Hampumep, ums + UCIOAb3YyeTCS U OOHUM
METOIOM, KOTOpbIi mojayuyaeT Rational-o00beKT, U APYyruM, KOTOPbIA
nojgyuyaer Int-o6bekT. IIpy BbI30BE MeETOAA KOMIIMJISITOP BbIOMpaeT
BepCHUIO TeperpykaeMoro MeToza, KoTopasi B TOUHOCTU COOTBETCTBYET
TUITY aprymMeHToB. Hampumep, ecau aprymeHT Yy B BbI3oBe X.+(V)
sBisieTrcsi Rational-00beKToOM, KOMIIMJISITOP BbIOEpeT MeTon +,



MoJyYaloluii B KavecTBe IapameTrpa Rational-o6bektr. Ho ecin
apryMeHT SIBJISIETCS LI€JIbIM YMCJIOM, KOMIIMJISITOP BbIOEpeT MeTo.n +,
TIOJTyYaloIINii B KauecTBe nmapamMeTrpa Int-o6beKT. [Ipu 3amycke Koma:

scala> val x = new Rational(2, 3)
x: Rational = 2/3

scala> x * x

resl2: Rational = 4/9
scala> x * 2
resl3: Rational = 4/3

CTaHeT IMOHSITHO, UTO BBI3bIBAEMbINV METO/, * OIlpemesisieTcsl BCSIKUIL pa3
10 TUITY €ro IIPaBOro OIepaH/ia.

NMPUMEYAHUE

B Scala npouecc aHanu3a npu Boibope neperpy>kaemMoro MeToga O4YeHb
MOXOX HA aHanormMyHbIM npouecc B Java. B nobom cnyyae BbibpaHHas
neperpyxaeMass Bepcusa sBnsetcs Havbonee coBnagawolen co
CTAaTMYECKMMM TUMAMU apryMeHTOoB. MIHOraa cnyyaercs, YTo YHUKaNbHOM
nyyuwe BCEro COOTBETCTBYHLLIENM BEPCUMM HET, M TOrAa KOMMWASTOP
BbIAACT OWMOKY, CBS3AHHYK C HEOAHO3HAYHOM CCbINKOW, — ambiguous
reference.

6.12. NoapasymeBaeMoe npeobpasoBaHue

Terepb, KOrga MOKHO BOCIIOJIb30BaThCSl KOJAOM T * 2, BBl TaKxke
MOKeTe 3aX0TeTh [IOMEHSTb OIlepaHabl MeCTaMM, MCIIOAb30BaB Ko, 2 *
r. K cokanmeHuio, oka 3TOT KO paboTaTh He OymeT:



scala> 2 * r

<console>:10: error: overloaded method value *
with

alternatives:
(x: Double)Double <and>
(x: Float)Float <and>
(x: Long)Long <and>
(x: Int)Int <and>
(x: Char)Int <and>
(x: Short)Int <and>
(x: Byte)Int
cannot be applied to (Rational)
2 *r

VAN

[IpobseMa B TOM, UTO SKBMBAJIEHTOM BBIpaKeHUSI 2 * T SBJISIETCS
BbIpakeHue 2.*(r), TO eCTb BbI30B METOAA B OTHOIIEHUM UYNUCIA 2,
KOTOpoe sBjsieTcs LeybiM unciaom. Ho B kimacce Int He comepKuTcs
MeTOZa YMHOKeHMsI, TTo/Ty4allero B KauecTse aprymenra Rational-
00bEKT, ero TaM M He MOKeT ObITb, ITOCKOJIbKY Rational He BXOIUT B
YICJIO CTAaHJAPTHBIX K/IacCOB B 6MbmmoTeke Scala.

Ho B Scala ecTb Agpyroii criocob pelieHust 3TO¥ MpPOO6JIeMbI: MOKHO
co3maTh MoApasymMeBaeMoe IIpeoOpa3oBaHMe, KOTOpoe, KOTIa
IIOHAmOOMUTCSI, aBTOMATUYECKM  IIPeBpPaTUT  IiejJble  4Yuciaa B
paloHa/ibHbIe. [IonpobyiiTe M06AaBUTh B MHTEPIIPETATOP CJeIYIOIIYI0
CTPOKY Kofa:

scala> implicit def intToRational(x: Int) = new
Rational(x)

Ona ormpepgenser MeToH ITpeoOpasoBaHMsI M3 Tuila Int B TUII
Rational. Moaudukarop implicit mepen omnpeneneHueM MeToda
Co00IIaeT KOMOWJISITOPY O TOM, UTO B pSiie CUTyalluii 3TOT METO[,



clegyeTr — OPUMMEHSITh  aBTOMaTudecku. Ilociae  ompeneneHus
1peoOpa3soBaHMs MOXHO eIle pa3 IIONbITAaThCS BBIMOJHUTH KO,
KOTOPBIi Iepe 9TUM HaJl cOoii:

scala> val r = new Rational(2,3)
r: Rational = 2/3

scala> 2 *¥ r
resl5: Rational = 4/3

Yrobpl IOmpa3ymMeBaemMoe IpeobOpa3oBaHMe 3apaboTasio, OHO
IOOJDKHO HaxXOIMTBHCSI B 00JIacTM  BUAMMOCTM. ECIM MOMeCTUTH
orpenesieHue MeTojga ¢ mMoaudukatopoMm implicit BHYTph Kjaacca
Rational, oH He nonazeT B 00/1aCTh BUAMMOCTY MHTEpIIpeTaTopa. U B
OAaHHOM CJiyyae BaM CJieayeT OIIpeleiTh ero HemoCpeaCcTBEHHO B
VHTepIIpeTaTope.

13 sToro mpumMepa MOXKHO CHIeJaTh BBIBOJ, UTO IIOJIpa3yMeBaeMoe
npeobpa3oBaHye sBiasieTcss BecbMa 3(P@eKTUBHON TEXHOJOTMen mjs
npugaHust OubiMoTekaM TIMOKOCTM M TIOBBIIIEHMSI YIOOOCTBA MX
1cnonb3oBaHus. [I0CKOIbKY Takue mpeoOpa3oBaHMs BeCbMa CepPbe3HO
BO3/IEMICTBYIOT Ha KO/ IIPOrPaMMbI, B CIIOCO0AaX UX MPUMEHEHNST MOKHO
JIeTKO  HajelaTb  OMMOOK.  JIONOJHUTeJIbHbIE  CBeIeHUsT O
IoJpasyMeBaeMbIXx IIpeoOpa3oBaHMSIX, a TakKke CHocobax ux
TIOMeIlleHMsI B C/Iydae HeoOXOAMMOCTM B 00j1aCTb BUIAMMOCTU OYOyT
IaHbI B ry1aBe 21.

6.13. MNpepnocrepexeHune

CosmaHuMe MeETOIOB C MMEHaMM OIlIepaToOpoB U  OIpedeieHue
IoJIipa3yMeBaeMoro Ipeodopa3oBaHysl, IPOAEMOHCTPUPOBAHHbIE B 9TOM
rJlaBe, MpPKU3BaHbl IIOMOYb B KOHCTPYMPOBAHUM OMOIMOTEK, MOJIsI
KOTOPBIX KO KAMeHTa OymeT JIAKOHMYHBIM M IIOHSITHBIM. Scala
IIpeoCTaB/IsIeT IMIMPOKME BO3MOXKHOCTU IJI pa3spabOTKM TaKuX BeChMa
IOOCTYITHBIX IJISI MCII0/Ib30BaHMs 61bnnoTek. Ho, moxkanyiicta, uMeiiTe B



BUAY, UTO, peajnsys BO3MOXHOCTM, He cjefdyeT 3abbiBaThb 00
OTBETCTBEHHOCT.

[Ipy HeyMeJIOM WCIIOJAb30BAaHMUM ¥  METOAbI-ONepaTopbl, U
roJipasyMeBaeMbie IIpeoOpa30BaHMsI MOTYT CIelaTh KIMEHTCKUI KOJI
TaKuMM, 4YTO €ro CTaHeT TPYAHO UUTaThb M MOHMMAThb. IIOCKOJIBbKY
BBIMIOJTHEHME KOMITMJIITOPOM IIOZpa3yMeBaeMOro mpeobpa3oBaHMs
HMKAK BHEIIHe He MPOSBJSIeTCS M He 3alMChIBAeTCS B SBHOM BUJE B
MCXOOHBIM KO, MPOrpaMMMUCTaM-K/IMEHTaM MOKeT ObITh HEBIOMEK,
YTO MMEHHO OHO U TpUMEHSIeTCS B BaliemM Koge. VI XOTsT MeTOmbI-
orepaTopbl OOBIYHO [IeJal0T KIMEHTCKUI KO JIaKOHMYHee U
ynuTabesibHee, TAKMM OH CTAHOBUTCSI TOJbKO IJIS Hambojiee CBeOYIIMX
IIPOrPaMMMUCTOB-KJIMEHTOB, CIIOCOOHBIX 3allOMHUTh M PAacCIIO3HATh
3HaYeHMe KaskIoro orneparopa.

[Ipy KOHCTPYMPOBaHMM OMOIMOTEK BCErJa HYKHO CTPEMUTHCS
cAenaTh KIMEHTCKMIT KOJ He MpPOCTO JIAKOHUMYHBIM, HO U JIeTKO
YYTaeMbIM M IOHMMaeMbIM. UnTabe/IbHOCTh MOXKET B 3HAUMTEIbHOI
cTereHM OOYCJIOBIMBATBHCS JIAKOHMYHOCTBIO, KOTOpasi CIIOCOOHa
3aXOIUTh OYeHb Hajeko. KoHCTpyupys OMOIMOTEKM, MO3BOJISIOIINE
I0OMBAThCS M3bICKAHHON JTAKOHMYHOCTU UM B TO K€ BpeMsl CO37aBaTh
TIOHSTHBIN  KJAMEHTCKMUII KO, MOKHO CYIIEeCTBEHHO IIOJHSITh
MIPOAYKTUBHOCTDb PAOOTHI MCIIOIb3YIONIMX UX IPOrPAMMMCTOB.

Pe3ome

B 9TO0I1 r71aBe ObLIM PacCMOTpPEHbI MHOTME acIleKThl KjaaccoB Scala. Bor
yBUIE/NM CII0COOBI M00aB/leHMs K KJIacCy MapaMeTpOB, OIpemeaniIn
HECKOJIbKO KOHCTPYKTOPOB, OIIEPaTOPhI M METOAbI I HACTPOWUIN KIaCChl
TaKMM o00pa3om, 4YTOObBI MX WCIIOJb30BaHMEe IIpuoOpeno Ooee
eCTeCTBeHHbIN Bu. BaxkHee Bcero, HaBepHoe, OBIJIO ITOKA3aTh BaM, UTO
orpejsiesieHNe ¥ MCI0Ib30BaHMe HeM3MEeHSIOIIMXCS O0ObEKTOB SIBJISIETCS
BIIOJIHE €CTeCTBEHHBIM CIIOCOO0OM ITporpaMMupoBaHus Ha Scala.

XoTs1 MoKasaHHasl 31aech (puHaAAbHAsi Bepcus Kiaacca Rational
COOTBETCTBYET BCeM TpebOBaHMSIM, 0003HAYEHHBIM B HauaJjie IJ1aBbl, ee



MOKHO e€Ille YyCOBepIIeHCTBOBaThb. I[lo3’)ke MBI BepHEMCS K 3TOMY
npuMmepy. B uwactHoctM, B rmaBe 30 OymeT pacCMOTPEHO
riepeorpene/ieHe paBeHCTB U Xelll-KOoAa, M03BoJjiswilee Rational-
00BbeKTaM YIYUIIUTh CBOE IOBeMeHMe IPU UX CPaBHEHUM C ITOMOIIbIO
oriepaTopa == Wiy IOMeIlleHMM B Xell-Tabauipl. B rinaBe 21 moroBopum
0 crocobax MoMelleHusl OIpene/ieHnii MoApa3syMeBaeMbIX METOIOB B
00BEeKTHI-CITYyTHMKM IJI9 Kjaacca Rational, KOTOpble yIpOLIAIOT MOJIsI
IIPOTPAMMMICTOB-K/IMEHTOB IIOMeIlleHre B  00/1acTb  BUAMMOCTHU
o6bekToB THNa Rational.

50 Merop require oripeiesieH B 060co6ieHHOM Predef-o6bekTe. Kak ymomuHaaoch B
paspesie 4.4, aneMeHTHI Kinacca Predef aBToMaTnueckyt UMIIOPTUPYIOTCST B KaKIbIi MICXOIHbBIN
daiin Scala.

51 dakTmuecku Rational-06beKT MOXKHO CJIOXKUTD C CAMMM COOOJ1, TOTIa CChIJIKAa OyIeT Ha TOT
ke caMblii 00bEKT, B OTHOIIIEHMM KOTOpOro 6but Bei3BaH MeTo add. Ho rockonbky metony add
MOKHO TTepenaTh Jito60ii Rational-06beKT, KOMIWISTOP BCE Ke He MTO3BOJINT BaM
BOCII0/Ib30BaThCs Kogom that.n.

52 TTapameTpuueckue MoJsi, COAepskalie COKpaleHus 151 HalMCaHWsl aHaJIOTMYHOTO KOAa,
6yayT paccmatpuBaTthes B pasnesne 10.6.

53 HecMmoTpst Ha TO YTO N U d MPUMEHSIIOTCS B TeJle Kacca ¥ YIUThIBast, YTO OHMU
MICTIOJTb3YIOTCSI TOJTbKO BHYTPY KOHCTPYKTOPOB, KOMITMISATOP Scala He cTaHeT BhIAEISATh IO, HUX
nosist. TakuM 06pa3oM, MOMTYIUB ITOT KOJ, KOMIMISITOp Scala co3gacTt kiacc ¢ aABymst Int-
OJISIMM, OJTHO ISl numer, apyroe — ajst denom.

5_4 OTOT CTUIb UMEHOBAHUS I/I,ILEHT]/I(l)I/IKaTOpOB Ha3bIBA€TCS CMeIIaHHbIM, UJIN Bep6J'IIO)KbI/IM,
IMOCKOJIbKY Yy I/I,ILEHT]/I(l)I/IKaTOpOB I/IMeIOTCSIFOP6bI, cocTosgamue n3 CMMBOJIOB B BEpXHEM permcTpe.

55 B pa3perne 16.5 Bbl yBUOMUTE, UTO MHOTIA MOKET BO3HUKHYTD sKeJlaHVe IPUIATh K1accy
0CO0BI BIUI, KaK Y case-Kjaacca, Ube UMs COCTOUT TOJbKO 13 CMMBOJIOB orepaTopa. Hampumep, B
API Scala nmeeTcst Kiacc o MMeHM ::, 06ieryaonnit mouck 1o mabsoHy B List-o6beKkTax.

56 TouHee, CMMBOJI OTlepaTopa MPUHAIEKUT K MaTeMaTUUeCKMM CMMBOJIaM (Sm) min
npounum cumBoJiaM (So) Habopa Unicode 60 K 7-6utHbIM ASCII-cuMBOIaM, He SIBJISIOIIVMCS
o6ykBamu, udpamMu, KpyrjabIMy CKOOKaMu, KBaApaTHbIMY CKOOKaMM, GUTYPHBIMY CKOOKaMMU,
OVIHAPHBIMU MUY ABOMHBIMYM KaBbIYKaMM MM 3HAKAMU TTOAUYEPKUBAHMSI, TOUKM, TOUKM C
3arISITOM, 3aIATOM WY 0OPATHBIX KaBbIYeK.



7. BcTpoeHHble CTPYKTYpbl ynpaBieHuUs

B Scala Mmeercsi BecbMa He3HAuMTeJIbHOE KOJIMYECTBO BCTPOEHHBIX
yrnpasasgoomux crpykryp. K Hum ortHocsarcs if, while, for, try,
match u BbI30BbI QyHKIIMIA. MIX B Scala HeMHOro, MOCKOJbKY C MOMEHTa
CO3HAaHMSI 3TOTO SI3bIKA B HEro ObLIM BKIIOUEHBbI (DYHKIMOHAJbHbIE
auTepasibl. BMecTo HakoIUIeHMS B 0a30BOM CMHTaKCHCe OOHONM 3a
IOpPYTOii BBICOKOYPOBHEBBIX CUCTEM yIIpaBjeHus1 Scala cobupaeT ux B
6mbnmorekax. Kak MmMeHHO 3TO AejaeTcs, OymeT Iokas3aHo B IjaBe 9. A
uMelolecs B Scala HeMHOrouucjaeHHble BCTPOEHHbIE YIIpaBJSIOIIe
CTPYKTYpPbI OYIYT pacCMOTPEHBI B 9TOJ IJIaBe.

CrnemyeT ydyecTb, UTO MOUTM BCe YIIpaBjsIOlIMe CTPYKTypbl Scala
IIPUBOMASIT K KaKOMYy-HMOyOb 3HaueHuio. Takoit momxod MHPUHST B
(QYHKIUMOHANBHBIX SI3bIKaX, TIe IIPOTpaMMbl pacCMaTpUBAIOTCI B
KauecTBe BBIUMCIUTENE) 3HA4eHui, CTajo ObITh, KOMIIOHEHTHI
IIporpaMmbl  TakKKe  [OJ/DKHbI  BbIUMCJISTb  3HaueHus. MOXHO
paccMaTpuBaTh OAHHOE OOCTOSITEJIbCTBO B KaudyeCcTBE JIOTMUYECKOTO
3aBepIlIeHus] TEeHAEHLUMM, YyKe IIPUCYTCTBYIOIEe B MMIIEPATUBHBIX
si3bIkaX. B HUX BbI30BbI (PYHKIIMIT MOTYT BO3BpalllaTb 3HaUeHMe, JasKe
KOTZa Hapsimy ¢ 3TUM OymeT paboTaTh OOHOBJIEHME BbI3bIBA€MOIA
dyHKIMel BBIXOAHONM IepeMeHHO}, TMepelaHHOl B KayecTBe
aprymeHnTa. Kpome 3TOro, B MMII€paTUBHbLIX SI3bIKAX 3a4aCTyI0 MMeeTCs
TepHAapHbIN orepatop (Takoil kak oreparop ?: B C, C++ m Java),
KOTOpPBIN BeJeT cebsT TOYHO Tak ke, KaK if, HO mpM 3TOM BbIZaeT
3HaueHMe. Scala Mmos3auMMcTBOBaAI 3Ty MOZe/Jb TePHAPHOIO OmepaTopa,
HO Ha3Bas ee if. IHbIMM cji0BaMM, MCIOJb3yeMblii B Scala omepaTop
if moxkeT BbIaBaTh 3HaUeHMe. 3aTeM 3Ta TeHaeHIMs B Scala mosmyumiia
pa3Butue: for, try umatch Toxe cTajsi BbiIaBaTh 3HaYE€HMSI.

[IporpaMMMUCTbI MOTYT BOCIIOJ/Ib30BaThCS IIOJTyUeHHBIM B pe3yjbTaTe
3Ha4YeHMEeM, UTOObI YIIPOCTUTh CBOI KO/, IIPMMEHSISI Te JKe IIpUeMbl, UTO
M JIT 3HAUYeHMii, Bo3BpaliaeMbiXx GYHKUMSIMM. Ecam Obl  9TOi
0COOEHHOCTM He CYIIeCTBOBaJIO, IPOrpaMMMUCTaM IPUIUIOCh Obl
co3maBaTh BpeMeHHble IlepeMeHHble MPOCTO [AJsI  XpaHeHWUs



pe3yabTaTOB, BbIUMCIEHHBIX BHYTPM YIpaB/siolieil cTpykTypbl. OTKas
OT TaKMX IlepeMeHHbIX HEMHOI'O YIIPOIIAeT KO/, a TaKKe 130aB/isieT OT
MHOTMX OHIMOOK, BO3HMKAWOIIMX, KOIJMA B OJHOM OTBETBJIEHUU
TiepeMeHHasl CO3/1aeTcsl, a B IPYroM O ee CO3IaHuM 3a0bIBaloT.

B 1eJloM OCHOBHble VIIpaBjsioliyMe CTPYKTypbl Scala B
MMWHMMAaJIbHOM COCTaBe 00ecIieunBaloOT BCe, UTO HY)KHO ObLJIO B3SITh U3
VMIIEPATUBHBIX $I3bIKOB. [Ipy 3TOM OHM TMO3BOJISIOT CHOEIaTh KO
JJAKOHMYHEE 3a CUET HEM3MEHHOIO HaJnuusl 3HaYeHU, TT0Jly4YaeMbIX B
pe3ysbTaTe UX MpuMeHeHMs. UTOObI 1TOKa3aTh BCe 3TO B paboTe, manee
6osiee TOAPOOHO PACCMOTPUM OCHOBHbBIE YITPABJSIONIME CTPYKTYPbI
Scala.

7.1. BoipaxkeHus if

Boipakenne if B Scala paboraeT mpakTMuecKy Tak >Ke, KaK BO MHOI'MX
npyrux si3bikax. OHO ITpoBepsieT yCIOBMe, a 3aTEM BbITIOJHSIET OOHY U3
IBYX BeTBell KOoAa B 3aBUCUMOCTM OT TOTO, BBIUMCJSIETCSI YCIOBUE B
true wiu Hert. IIpocToil Tpumep, HANMCAHHBIII B MMIIEPATUBHOM
CTUJIE, BBIVISIAUT CAeIYIOIM 00pa3oM:

var filename = "default.txt"
if (largs.isEmpty)
filename = args(9)

B sToM Kkome oOBgBAsieTcsl IepemeHHass 1o uMeHu filename,
KOTOpas MHULIMAIU3UPYETCS 3HAaUEHMEM 10 YMOJIYaHUI0. 3aTeEM B HEM
MICIIO/Ib3yeTCs BbipakeHue if, UToObI IMPOBEPUTD, IPEAOCTABIEHbI JIN
IporpaMme Kakue-aub0 aprymeHTbl. Eciyu aprymeHThl MMEIOTCS, B
IIepeMeHHYI0 BHOCST M3MeHEeHMsI, YTOObI B Hell cofepsKaioch 3HaYEHMe,
yKa3aHHOe B  CIIMCKe  aprymeHToB. Ecam  aprymeHTbl  He
MIPeIOCTaBISINCh, BbIPA’KEeHME OCTaBJsSeT 3HauyeHue IIepeMeHHOI,
YCTAaHOBJIEHHOE 10 YMOJIYaHUIO.

DTOT KOJ, MOKHO CliejiaThb ropasio BbIpasuTejibHee, ITOCKOJIbKY, KaK
YIIOMMHAJIOCh B IIare 3 riaBbl 2, BbipaxkeHue if B Scala Bo3Bpaiaet



3HaueHMue. B mucTuHre 7.1 moka3aHO, KaK MOSKHO BBITIOJIHUTh Te 3Ke
camble OENCTBUS, UYTO M B IIpPeIbIayIieM HpuMepe, He Ipuberass K
MCII0JIb30BAHMIO Var-TiepeMeHHbIX:

Jiuctunr 7.1. Ocobblit ctunb Scala, npuMeHsieMblit Ans YCIOBHOM
MHULMANU3aLUU

val filename =
if (largs.isEmpty) args(9)
else "default.txt"

Ha sTot pa3 y if umerorcs gBa pasBersiieHus. Ecinm maccuB args
HeIyCTO#, BbIOMpaeTcsl ero HauvaJbHbIVi 37eMeHT args(Q), B
IIPOTMBHOM CJIy4yae 3a[aeTCs 3HaueHue 1o yMosyauuio. Beipakenme if
BbIIA€T pe3yJabTaT B BuUAe BbHIOPAHHOTO 3HAUYEHMS, KOTOPBIM
MHULMann3upyercss rmnepeMeHHasds filename. OTOT Kom HEMHOTO
KOpoue TMpeIbIayllero, HO ropasno CylleCTBeHHee TO, YTO B HeEM
3aJeicTByeTcsl val-, a He var-rniepemeHHas. Mcrnonb3oBaHue val-
repeMeHHOI COOTBETCTBYeT (PYHKIMOHAJIbHOMY CTUJIO M IIOMOTaeT
BaM IIpMMEpPHO TaK e, Kak mnpuMeHeHue ¢uHanbHoil (final)
riepeMeHHoO B Java. OHa cooOIIaeT yMTaTe/IsIM KOJa, YTO IIepeMeHHast
HUKOTJIa He M3MEHMUTCsS, u30aBasii UuX OT HeoOXOIMMOCTHU
IIpOCMaTpUBaTh BeCh KO B 00JIaCTU BUAMMOCTU IepeMEHHOM, UTOObI
TIOHSITh, MU3MEHSIETCSI OHA Iie-HUOYIb UIN HET.

BTopoe mpeumylilecTBO MCIIOJb30BaHMSI BMECTO Var-IiepeMeHHOM
val-TriepeMeHHOI 3aKJIYaeTCs B TOM, UTO OHA JIyullle IOAdepK1BaeT
BbIBOAbI, KOTOpbIe  JeJalTCSI  IOCPeACTBOM  3KBMBAJE€HTHBIX
npeobpasoBaHuii (equational reasoning). BBemeHHass mepeMeHHasI
PaBHOCWJIbHA BBIUMCJISIIOIIEMY BbIPa>KEHMIO MPU YCJIOBUM, UTO Y HEro
HeT mOoO0YHBIX 3(PdekToB. Takmm 00pa3oM, BCIKMII pas, coOMpasich
HamnucaTb MMS I[epeMeHHOJM, Bbl MOXeTe BMEeCTO Hero HalmcaTb
BeIpakeHne. Bmecto println(filename), K mnpumepy, IIpPOCTO
HaIUIINTe CIeaYyIOUuiA KO



println(if (largs.isEmpty) args(0) else
"default.txt")

Boibop 3a Bamu. MOXHO HamucaTb BCe OUYeHb IIPOCTO.
Hcrnonb3oBaHue val-IiepeMeHHbIX TOMOTAaeT COBEpIIeHHO 0e30I1acHO
IIPOBOIUTD IMOTOOHYIO PECTPYKTYPHU3AIMIO KOMIA II0 Mepe ero pa3BUTHSL.

Bcerma u3bICKMBauTe BO3MOXKHOCTM [JisI NpuUMeHeHus1 val-
riepeMeHHbIX. OHM CMOTYT YIIPOCTUTh HE TOJIbKO UTeHMe Balllero Koja,
HO ¥ ero PeCTPYKTYyPU3aLnIo.

7.2. Uuknbl while

Hcnonb3yemble B Scala ukibl while BegyT ce6st TOYHO TaK ke, Kak U B
IPYTUX A3bIKaxX. B HUX MMEIOTCS YCIOBYME U TeJI0, KOTOPOE BbITIOIHSIETCS
CHOBA ¥ CHOBA, IIOKa yCJI0BMeE BbIUMC/sgeTcsa B true. [Ipymep rokasaH B
JIUCTUHre 7.2.

Jiuctunr 7.2. BbluucneHmne Hambonbluero obuwero genurens
npuMeHeHueM uukna while

def gcdLoop(x: Long, y: Long): Long = {
var a = X
var b = vy
while (a !'= @) {
val temp = a
a=>b%a
b = temp
by
b

3

B Scala mmeeTcsa Taxke mukia do-while. OH paboTraeT TOYHO TaK
Ke, Kak M UUKI while, HO yC/ioBMe B HeM IIPOBepseTcs IOoCje Tesa



LIMKJIa, @ He J0 Hero. B jmucTtuHre 7.3 mokasaH clieHapuii Ha Scala,
UCTIONB3YIOMMIA 1UUKI do-while i BbIBOJA HAa DJKpaH CTPOK,
CUMTAHHBIX CO CTAHOAPTHOIO BBOJA, OO TeX IIOp, TMOKa He Oyder
BBeJleHa ITyCTasl CTPOKa.

Jinctuur 7.3. YteHue 13 cTaHpapTHOro BBOAA C NPUMEHEHUEM LIMKNIA
do-while

var line =
do {
line = readLine()
println("Read: " + Lline)
} while (line !="")

KoHcTpykumum while u do-while Ha3bIBalOTCAd LUMK/IaMM, a He
BbIPOKEHUSAMMU, TIOCKOJbKY B pe3yjJbTaTe BbIMIOJHEHUSI OHU He
BO3BpAlllalOT  HMKAKOTO  COAepXKaTe/JbHOro  3HaueHus. Tumnom
pesynbTaTa sBiasgercs Unit. I[lonyuaeTcs Tak, 4YTO (QaKTUUeCKu
CyLIeCTBYeT TOJIbKO OLHO 3HauyeHue, uMewinee Ttun Unit. OHO
Ha3bIBaeTCsd  unit-3HaueHueM " 3aMMChIBACTCS Kak ).
CymiectBoBanue () oTauuaeT umeroumiics B Scala kimacc Unit or
ucnonb3dyemMoro B Java Tuma void. IlompoOyiiTe BbIIOTHUTH B
MHTepIIpeTaTope CJIeIYIUNA KOL,:

scala> def greet() = { println("hi") }
greet: ()Unit

scala> () == greet()

hi

res@: Boolean = true

ITOCKOJIbKY ero Tejly He IpeaiiecTByeT HM OOMH 3HAK PaBEHCTBA,
greet ompenensieTcsl Kak Ipouemypa ¢ TuUiiom pesyiabrata Unit.
[losTomy greet Bo3Bpamaer 0j0koBoe 3HaueHume (). 3ITO



TOATBEPKIAETCS B CeAyIolleil CTPOKe, Te BBIMOJIHSIETCS CpaBHEHMe
pes3yJibTaTa BbI30Ba greet c unit-3Hauenuem (), Bblgarwllee true.

Elle ogHOI KOHCTPYKIMEM C TUIIOM pe3ylbTaTa B BUme unit-
3HAYeHMs, 0 KOTOPOM 3[eCb CTOUT YIIOMSIHYTb, SIBJISIETCS [IPMCBaMBaHME
HOBOI'O 3HAUeHMsI var-mepemMeHHbIM. Hampumep, ecim 1mompoOoBaTh
cumuTaTh CTpPOKM B Scala, BOCIIO/Jb30BaBIIMCH CJeOVIOLIEN WIAMOMOIA
nukiaa while us Java (a Takke u3 C u C++), BO3HMKHET IIpobjieMa:

var line =
while ((line = readLine()) != "") // 3ToT KoOA
paboTaTb He 6ypet!

println("Read: " + Lline)

[Ipy KoMmwmasiiiuM 3TOTO Koja Scala BbimacT mpemyIpexpeHue o
TOM, YTO CpaBHeHMe 3HaueHu Ttura Unit u String c
UCII0/Ib30BaHMeM | = Bcerga gaet pesyibTraT true. B To BpemMs Kak B
Java mipucBaMBaHMe BbIJAET B KayeCTBe pe3yjbTaTa MpUCBauBaemMoe
3HaueHMe (B JAHHOM cCJIyuyae CTPOKY M3 CTaHIApTHOrO BBOAA), B Scala
OHO Bcerja BbimaeT unit-sHauenme (). Takum obOpa3oM, 3HAUEHMEM
npucBauBauusa Line = readLine() Bcerga 6ymer (), HO HMKaK He "".
B pesynbTaTe ycaoBMe HAHHOTO IMKiIa while HuKorma He Oymer
BbIuMC/iIeHO B false u 13-3a 3TOro MK/ HUKOI'Ia He 3aBEePIINTCS.

[TockobKY B pe3yibTaTe [IMKIa while He BOo3BpalaeTcss HUKaKOro
3HAUEeHMsI, ero 3ayacTyl0 He BK/IIOUAIOT B UYUCTO (PYHKIMOHA/IbHbIE
SI3BIKM. B TakMX sSI3bIKaxX MMEKOTCS BhIpaKeHMS, a He LUMKIbl. 11 TeMm He
MeHee 1LMKI while BxawoueH B Scala, IOCKO/JbKY WMHOTrIa
MMIIepaTMBHBIE pelleHuss ObIBaeT Jierde umMTaTh, OCOOEHHO TeM
IIPOTPaMMMCTaM, KOTOpble MHOTO paboTany ¢ MMIIepaTUBHBIMU
SI3BIKAaMM IIporpaMMupoBaHusa. Hampumep, ecim HY)KHO 3aKOOMPOBATH
QJITOPUTM, TOBTOPSIIOIIUIA TIPOLIECC 0 TeX IIOp, MOKAa He M3MEHSTCS
KaKye-11b0 ycJIoBMSI, IMKIOM While MOKHO BbIpa3uTh 3TO HAIIPSIMYIO,
B TO BpeMsI KaK (YHKIMOHAJIbHYIO aJbTepHATMBY Haromoobue
MCIIOJIb30BAHMS PEKYPCUM UMTATEJISIM KOJIa PaCclIO3HABATh OKAa3bIBAETCH
CJIOKHee.



Hampumep, B JnucTuHre 7.4 II0Ka3aH ajJbTePHATUMBHBINA CIIOCOO

orpeaeeHNs] HaMOOJIbIIEro OOIero 3HaMeHaTesT ABYX uncen?, [Tpu
YCJIOBUM TIPUCBOEHMS X U Y B PYHKIMM gCcd TaKuX ke 3HaueHMi1, Kak "
dbyuxkuuu gcdLoop, IMOKa3aHHONM B JUCTUHTe 7.2, OydeT BbIIaH TOYHO
TaKOi >Xe pe3ynbTaT. PasHuila MexXxmy 3TUMMU [OBYMS IMOAXOOAMU
COCTOUT B TOM, UTO (QyHKIMSI gcdLoop HamMcaHa B MMIOePaTMBHOM
CTuje C WCIOJb30BaHMEM Var-mepeMeHHbIXx M uUukiaa while, a
dbyukus gcd — B 60siee (PYHKIMOHAJIBHOM CTHUIE C IPUMEHEHMEM
pekypcun (gcd BbI3BIBAeT caMy ceOs), OJIsS Yero He HY)XHbI var-
riepeMeHHBIE.

JIuctunr 7.4. BblumcneHmne Hambonbluero oouwero genurens ¢
NpMMEHEeHUeM peKypcum

def gcd(x: Long, y: Long): Long =
if (y == @) x else gcd(y, X % V)

B 1mesoM MblI peKOMeHAyeM OTHOCUTBLCI K IIMKJIaM while B cBoem
KOJle C OIJISIAKOM, KaK ¥ K UCIIOJb30BAHUID B HEM Var-IliepeMeHHbIX.
dakTmuecky 1IuKIbl while 1 var-nepemMeHHbIe 3a4aCTyIO UAYT pyKa 00
pyKy. IIOCKOJIbKY LMK/IbI HEe AT pe3yjbTaTa B BUIE 3HAUEHUS, OJI
BHECEHMS B IIPOTrpaMMy KaKUX-J11M00 M3MeHeHUi 1IUKI while 06bIYHO
OymeT HYKIATbCSl JMOO B OOHOBJIEHMM Var-IIepeMeHHbIX, JMO0 B
BBITNIOJTHEHNY BBOJA-BbIBO/IA. B 9TOM MOXXHO yoeauThCsl, TOCMOTPEB Ha
paboTy nmoka3zaHHOTO paHee mmpumepa gcdLoop. [To Mmepe BbIMOJTHEHMST
CBOeil 3amauyM 9TOT LMKI while o00HOB/ISeT 3HaueHUs Vvar-
IepeMeHHbIX a M b. Ilo9TOMy MBI COBeTyeM MpPOSIBIASITh OCOOYIO
OCMOTPUTENBbHOCTDb MPU MUCIOJb30BaHUM B Kome LMKIOB while. Eciu
HeT JOCTAaTOYHbIX OCHOBAHMII OJIS1 IIpUMeHeHus 1uKiaa while uau do-
while, mompoOyiiTe HaiiTM CIIOCOO cAenaTh TO Xe camMoe 6e3 ux
y4acTusl.



7.3. BoipaxxeHus for

Hcmonb3yembie B Scala BeipaskeHUs for SIBASIIOTCS AJ1s1 UTepaLiuii yem-
TO HamogoOue IMIBEeMIapCcKOro apMeiicKoro Hoxka. UTo6bI MOKHO ObLIO
peann3oBaTh MIMPOKUIA CIIEKTP UTepaLyii, OHU ITO3BOJISIIOT COCTABJISITh
KOMOMHAIIMM U3 OOBOJIBHO ITPOCTBIX WMHIPEAMEHTOB pPa3JIMUHbIMMU
criocobamu. B pesynbTaTe MOKHO pellaTb MPOCTbie 3agadyy Bpoie
II02JIEMEHTHOTO 00xX0/Ja IIOCaemoBaTeNbHOCTM IebIX uucena. Bomee
CJIOSKHBIE BBIPasKeHMSI MOTYT BBITIOJIHSITh 00XO0/I /IEME@HTOB HECKOJIbKUX
KOJUIEKLIMII Pa3JMUHbIX BUIOB, (PMJIbLTPOBAThH 3JIEMEHTbl Ha OCHOBE
MIPOV3BOJIbHBIX YCJIOBUI U CO3aBaTh HOBbIE€ KOJUIEKIIVIN.

06x0A4, 3N1eMeHTOB KoNneKuuin

CamMmoe mpocToe, UTO MOXHO cHAenaTh C BbIpaxkeHueMm for, — 3TO
BBITIOJIHUTD 00XO0JI BCeX 3JIEMEHTOB KoJIIeKIuu. Harpumep, B 1UCTUHTE
7.5 nmnoka3zaH Ko, KOTOpbIi BBIBOAUT MMeHa Bcex (¢ailyos,
comepsKalIMxcs B TeKylleM KaTrajore. BBOI-BBIBOJ BBIMIOJHSIETCSI C
ucronb3oBaHueM API Java. CHauasia B TEKyIIeM KaTajloTe «.» CO30aeTCs
daiin java.io.File u BbI3bIBaeTcs ero meton ListFiles. 3toT meron
BO3BpaiaeT MmaccuB File-o0bekToB, IO OMHOMY Ha KaTayor, u daii,
comepsKaluiicss B TeKylleM Karajore. ITomydmMBIIMIICSI B pe3yJibTaTe
MacCUB coxpaHsieTcs B riepemeHHoi filesHere.

Jiuctuur 7.5. NonyyeHue cnucka ¢ainos B Katanore ¢ NpUMEHEHUEM
BblpakeHus for

val filesHere = (new java.io.File(".")).listFiles

for (file <- filesHere)
println(file)

C nomompio cuHTakcuca file <- filesHere, Ha3bpIBaeMOro
reHepaToOpOM, BBIIIOJIHSETCSI 00Xon 3eMeHTOB MaccuBa filesHere.



[Ipy Kaxpoil uTepaluu 3HAYEHMEM 3JIeMEHTa WHULUAIUSUPYETCH
HOBasg val-mepemeHHasa 1o mMeHu file. KomnuiasgTtop mpuxoguT K
BbIBOAYy, uTto TUIOM file gBnsgercs File, mockonbky filesHere
uMmeet Tull Array[File]. Jag Kakgoy uUTepaluy BBIIOJHIETCS Teso
BeipakeHusi for, mmeroniee kon println(file). I[IockoabKY MeTO[,
toString, ompenesieHHbII B Kiacce File, BbimaeT ums ¢aiiia win
KaTajiora, OyayT BbiBeJleHbl MMeHa Bcex (aitjioB U KaTaJoroB TEKYIIero
KaTaJiora.

CuHTtakcuc BbipaskeHust for paboraeT He TOJIBKO C MacCUBaMM, HO U
C KoJUTeKIMsSIMM Jiroboro tumas8. OcobsIM U BecbMa yA00OHBIM C/Tydyaem
SIBJSeTCS TpUMeHeHMe Tuma Range, KOTOpbIt ObLI YIOMSIHYT B
Tabs. 5.4. MoXHO co3maBaTh Range-o0beKThbl, UCIIOJNb3YySI CUMHTAKCUC
Buga 1 to 5, u BeIIonHATE UX 06x04 ¢ nmpuMmeHeHueMm for. IIpocToii
IpuMep uMeeT CJIeIYOIUA BUL:

scala> for (i <- 1 to 4)
println("Iteration " + 1)

Iteration 1

Iteration 2

Iteration 3

Iteration 4

Eciu BKIIIOUaTh BEPXHIOIO I'PaHULy OMaAIla30HA B I1epedyuncisaeMbIe
3HaueHMsI HeKeJlaTeJIbHO, TO BMECTO €O MCII0/Ib3yeTCsI until:

scala> for (i <- 1 until 4)
println("Iteration " + 1)

Iteration 1

Iteration 2

Iteration 3

[Tlepebop 1enbIX umMcesn Hamomobme 3TOro BCTpedaeTcss B Scala
IOBOJIbHO YacTO, HO HAMHOIO peke, 4YeM B APYIMX S3bIKaX, IIe 3TUM
CBOVICTBOM MOXHO BOCIIOJIb30BaThbCSl MJISI Hepebopa 3JIEMEHTOB



MacCCHBa.

// B Scala Takom kog BCTpedyaeTcsa OO0BOJIbHO peako. ..
for (i <- @ to filesHere.length - 1)
println(filesHere(1i))

B 5T0 BhIpakeHue for BBegeHa IiepeMeHHass 1, KOTOPOi1 IIO
ouepeny TMPUCBAMBAETCI KaxAoe 1iejioe 4Yucjio OoT O u  [o
filesHere.length - 1, u g KaXnoil YCTAHOBKU 1 BBIIOJHSIETCS
TeJI0O BbIpakeHMs. [Ijis1 Kaxkmoro 3HaueHus 1 m3 maccuba filesHere
M3BJIEKAeTCs ¥ 00pabaThIBaeTCs i-i1 371eMeHT.

[TpuuMHOI MeHbIlEeN paclpPOCTPAHEHHOCTU TAaKOTO BUAA UTEpaLUii
B Scala sIBsIeTCcsI BO3MOKHOCTD HEIIOCPeICTBEHHOro 00X01a 3J1eMEHTOB
KOJUIeKuuu. ITpy 3TOM KOO CTAaHOBUTCSI KOpOYe M UCKIKYAKTCSI MHOIME
OMIMOKM CMeILIeHUsI Ha eOUHUILY, KOTOpPbI€ MOTYT BO3HMKHYTb IIPU
obxome a;eMeHTOB MaccuBa. C yero Hy>kHO HauuHaThb, ¢ 0 mamu 1? Uro
clemyeT IPpUOAB/ISITh K 3aBepllaiolieMy uMHAeKcy: —1, +1 mim BooO6Ie
Huyero? Ha Takme BOIIPOCHI OTBETUTb HECJIOKHO, HO TakK yXe IPOCTO
IaTh ¥ HEBEpHBIN oTBeT. be3omnacHee X BOOOIE UCK/IIOUNTD.

PunbTpauus
MHorga mepebupaTh KOJUIEKIIMIO IIEIMKOM He HYKHO, a TpebOyercs
oTGMWILTPOBATH €€ B HeKMi1 mogHabop. B BeipaskeHun for 3To MOKHO
caenaTh myTeM aAob6aByieHust GuwibTpa B Bue ycaoBus if, ykazaHHOro B
BeIpakeHun for BHYTpM KpyIJbIXx CcKoOok. Hampumep, Ko,
IOKA3aHHbIN B JUCTUHIE 7.6, BBIBOAUT CIIMCOK TOJbKO Tex (aitioB
TEKYIIero KaTajaora, MMeHa KOTOPbIX OKaHUMBAIOTCS HA . scala:

Jinctuur 7.6. NMouck damnos ¢ paclumpeHunem .scala ¢ nomoubio for ¢
dunoTpom

val filesHere = (new java.io.File(".")).listFiles



for (file <- filesHere if
file.getName.endsWith(".scala"))

println(file)

JIJ1S1 MOCTVDKEHMS TO¥ JKe 11e/IM MOXKHO IIPUMEHUTD ajibTepHATUBHbIN
BapMaHT:

for (file <- filesHere)
if (file.getName.endsWith(".scala"))
println(file)

DTOT KOJ, BbIJAeT Ha BbIXOAE TO XK€ caMoe, UTO U IpeAbIayIinuii, u
BBITJISIAUT, HABEPHOE, 60jiee IIPUBBIYHO [IJISI IPOIPAMMMCTOB C OIIBITOM
paboThl Ha MMIEpPAaTUBHBIX SI3bIKax IIporpammupoBaHus. Ho
uMmImepaTtMBHas ¢dopMa — TOJbKO BapMaHT, IIOCKOJbKY HaHHOeE
BbhIpakeHMe for BBHIMONHSETCS O/ MOTyYeHMs] MOOOUHbIX 3 (PEKTOB,
BBIPAKAIOLIMXCS B BBIBOJE NAaHHBIX, ¥ BbIJaeT pe3yJbTaT B BUIe unit-
sHaueHus (). UyTb Mo3ke B 3TOM pasfiesie OydeT MOKa3aHO, UTO
BbIpakeHMe for HasbIBaeTCs BbIpakeHMEM, IOCKOJIbKY B pe3yjbTaTe
€ro BbITIOJIHEHUS IT0JIyUYaeTCs NPeaCTaB/IsaI0II MHTepeC pe3yabTaT, TO
€CTh KOJUIeKLMSI, 4Yel TUIl OIlpenesieTcs KOMIIOHeHTamMu <-
BeIpakeHus for.

Ecnu morpebyeTcss, B BbIpaskeHME MOXXHO BKJIIOUMTH €llle OOoJblile
GuabTpoB. B Hero mpocTto HY:KHO m06aBaATh ycaoBus if. Hampumep,
IJIsT obecrieyeHys: 0e30IIaCHOCTY KOM B JIMCTMHIE 7.7 BBIBOOUT TOJIBKO
daitnpl, uckaoyas KaTtajgoru. [enaeTcss 3TO MyTeM Jo6aBjieHUs
dunbTpa, MpoBepsIollero uMerniics y ¢gaiina meton isFile.

Jiuctuur 7.7. Ucnonb3oBaHue B BbipaxkeHun for HeCKonbkux ¢punbTpos

for (
file <- filesHere
if file.isFile
if file.getName.endsWith(".scala")



) println(file)

BnoxxeHHble utepauum

Ecin  mobGaBUTb HECKOJbKO OMepaTopoB <-, OYOyT TOJy4YeHbI
BJIOXK€HHbIe ILIMKJbl. Hampumep, BbIpakeHMe for, MOKa3aHHOE B
JUCTUMHTe 7.8, ¥MMeeT [Ba BJIOKEHHbIX LMK/IA. BHENIHUI LMK
BBITIOJTHSIET repebop 3meMeHTOB MaccuBa filesHere, a BHyTpeHHMI
nepe6bupaet aneMmeHThl fileLines(file) mag xKaxkmoro daiiia, MMs
KOTOPOTO OKaHUMBaeTCs Ha . scala.

Jiuctuur 7.8. Ucnonb3oBaHue B BbipaXkeHUu for HeCKONbKMUX
reHepaTropos

def fileLines(file: java.io.File) =
scala.io.Source.fromFile(file).getLines().toList

def grep(pattern: String) =
for (
file <- filesHere
if file.getName.endsWith(".scala");
line <- fileLines(file)
if line.trim.matches(pattern)
) println(file + ": " + Lline.trim)

grep(".*gcd.*")

[Ipu >kejlaHUM BOKPYT TeHEepaTOpPOB U (PUABTPOB BMECTO KPYTJIbIX
CKOGOK MOXHO TMOCTaBUTh GurypHble. OmHO U3 MPEUMYILECTB
MCITOJIb30BaHMS (UTYPHBIX CKOOOK 3aK/alouaeTcs B TOM, YTO OHU
TO3BOJISIIOT HE CTaBUTb HEKOTOPbIE TOUKU C 3aISITON, KOTOPbIE HYKHbI
TIPU UCIIOJIb30BAHMUM KPYIJIBIX CKOOOK, ITOCKOJIbKY, KaK OOBbSICHSIZIOCH B
pasgene 4.2, KommuiasaTop Scala He Oymer moxpasyMeBaThb



JCITOJIb30BaHMeE TOUKY C 3aMSITOM BHYTPU KPYIJIbIX CKOOOK.

MpuBA3KM NPOMEXYTOUHDbIX NEPEMEHHbIX

OOpaTuTe BHMMAaHME Ha IIOBTOPEHNE B MPEIbIAYIIeM KOIe BbIpasKeHMsI
Line.trim. OTO NOBOJBHO C/JIOXKHOE BbIUMC/IEHME, IO3TOMY €ro Jyyllle
BBITIOJIHUTDL OVH pa3. CoesaTh 3TO MMO3BOJISIET IPUBS3Ka pe3yjbTaTa K
HOBOJ TIIepeMeHHOM C WCIOJb30BaHMEM 3HAaKa paBeHCTBa (=).
CBsi3aHHay repeMeHHas BBOOUTCS U UCIIOIb3YeTCSI TOYHO TaK JKe, Kak U
val-miepeMeHHass, HO KJ/IwYeBoe CJIOBO val He craButcsd. IIpumep
I10Ka3aH B JIUCTUHTre 7.9.

Jiuctunr 7.9. NMpoMexyTouHoe npucBamBaHue B BbipaxkeHuu for

def grep(pattern: String) =

for {
file <- filesHere
if file.getName.endsWith(".scala")
line <- fileLines(file)
trimmed = line.trim
if trimmed.matches(pattern)

} println(file + ": " + trimmed)

grep(".*gcd.*")

B nuctuHre 7.9 nmepemMeHHas o uMeHu trimmed BBOOUTCS B XOme
BBINIOJIHEHMST BbIpaxkeHus1 for. OHa MHUIMAIU3UPYETCS Pe3y/IbTaTOM
BbI30Ba MeTo/a Line.trim. 3aTeM OCTajibHAs 4aCTb KOAA BbIPAaKeHUS
for ucnonbp3yeT HOBYIO IIEpEMEHHYIO B IBYX MeCTax: B BbIpaxkeHuu if
U B MeTode println.

Co3paHue HOBOM KOJIMeKuuu



XOTSI BO BCeX pacCMOTPEHHBIX 0 CUX MOpP IIpUMepax Bbl paboTaau co
3HAYEHMSIMU, [I0JTy4aeMbIMM ITPU 00X0/Ie 3JIEMEHTOB, ITOCJIE Yero 0 HUX
y>)Ke He BCIOOMMHAIM, Y BaC €CTh BO3MOXHOCTb CO3[aTh 3HaueHUe,
yTOObI 3alIOMHUTb pPe3yJbTaT Kaxkmoi urepamum. [IJisE 9TOTO HYKHO
rnepen TeJoM BbIpakeHMUs for mocTaBuUTh KiIKUeBOe CJIoBO yield.
PaccmoTpum, K mpumepy, QYHKINIO, UAEHTUPULIMPYIOMYIO (aiiabl ¢
paciupeneM . scala ¥ COXpaHSIOIIYIO X MMeHa B MacCUBe:

def scalaFiles =
for {
file <- filesHere
if file.getName.endsWith(".scala")
} vield file

[Tpy Ka>kmoM BBITIOJIHEHMM Tejia BbIpakeHUsT for co3maeTcss OmHO
3HaueHue, B JaHHOM ciy4dae 3TO Ipocto file. Korma BuImo/SiHEeHMe
BhIpakeHus: for 3aBepumimuTcs, pe3yabTaT OyIeT BKIOYATh BCE
BbIJAHHbIE 3HAUEHMS, COJepKalluecs B eOUHOM KoJuleKuuu. Tum
MOJTyJaromieiicsl KOJIJIeKIMM 3aJaeTCcsi Ha OCHOBe BUIA KOJIIEKIIUH,
obpabaTbpiBaeMoOii oIrepaTopamMy uTepanuMu. B maHHOM ciaydae
pe3ynbTaT O6ymer umeTb Tuil Array[File], mockonbky filesHere
SIBJISIETCSI MAaCCMBOM, a BbIJlaBaeMble BbIpayKeHMEM 3HAUEHMSI OTHOCSITCS
KTtuny File.

Kcratu, 6ymbTe BHMMATEIbHBI IIPU BbIOOpE MecCTa ISl KIIUeBOIO
cioBa yield. CwumHrakcuc maa  BeipakeHuss for-yield wumeer
CeqyIoINil BUL:

for ycnosua yield Teno

KintoueBoe cioBo yield craBuTcs mepen BceMm TejaoM. Jlaxke ecin
TeJIO SBJsSIeTCsI GJIOKOM, 3aK/IIUYeHHbIM B (UTypHble CKOOKM, yield
HY)KHO CTaBUTh Ilepel IIepBOit (UIYpPHOII CKOOKOM, a He Iiepep
TIOCJIEIHMM BhIpaskeHueM 0y10Ka. He cobsasHsiiTech co3gaHueM Kopa,
IIOXO0XKero Ha CIeqyIOIINIA:



for (file <- filesHere if
file.getName.endsWith(".scala")) {

yield file // CuHTakcumyeckas owmnbka!

3

Harnpumep, BbeipakeHne for, rmokasaHHoe B JuctuHre 7.10, cHavasma
npeobpasyetr 06bekT Tumna Array[File] mo umenu filesHere, B
KOTOPOM COJiepskaTcs MMeHa Bcex (aiiyioB, MMEIOLIUXCS B TEKYIeM
KaTtajgore, B OOBEKT, comepKalluii TOJbKO uMeHa @(aiyioB C
pacmupenueM .scala. [ Kaskaoro u3 3J1eMeHTOB CO3/1aeTcs 00beKT
tuna Iterator[String], SBAAOWUICA Pe3yJbTaTOM BbIIIOTHEHUS
Mmerona f£ilelLines, ube omnpenesieHe IMOKa3aHo B iMcTuHre 7.8. Knacc
Iterator mnpemocraisieT MeTonbl Nnext M hasNext, mo3Bosswone
BBITIOJIHSTh B KOJJIEKIMM 00XO0/, 9JIeMEHTOB. JTOT MCXOAHBIN UTEepPaTop
npeBpaillaeTcss B JApyroit ob6bekT Tuma Iterator[String],
comepyKalllMii TOJbBKO Te CTPOKM, OOpaboTaHHbIe MeETOJOM trim,
KOTOpBIE€ BKJIKYAIOT MOACTPOKY for. I HakoHel, OJs1 KaXKOOr0 U3 HUX
BbIJAETCS 1IeJIOUMCIeHHOe 3HaudeHue JIMHbL. Pe3ynbTaToM 3TOro
BbipaxkeHUs1 for craHOBUTCS 00beKT, umewiinuit tTun Array[Int] u
comepsKalnii 5TV 3HaYeHWS IJIVHBI.

Juctunr 7.10. NpeobpasosaHue o6bekTa TNa Array[File] B 06bekT
T1Mna Array[Int] ¢ npumeHeHueM BbipaxkeHus for

val forLineLengths =

for {
file <- filesHere
if file.getName.endsWith(".scala")
line <- fileLines(file)
trimmed = line.trim
if trimmed.matches(".*for.*")

} vyield trimmed.length



lTak, OCHOBHbIE CBOJCTBA BbipaskeHus for, mpumeHsemoro B Scala,
pPacCMOTpPEHbI, HO MbI IIPOLUIUCHL [0 HUM CJAMIIKOM ITOBEPXHOCTHO.
Bosee mogpo6HO 0 BhIpaskeHUsIX £or ITOroBopuM B IJiaBe 23.

7.4. 06paboTKa UCKNOUEHMI C NOMOLLbLIO BbIpaXKeHMi try

HcknoyeHus B Scala BegyT cebst MpakKTMUECKM TakK ke, KAK BO MHOTUX
OPYTUX SI3bIKax. BMeCTO CBOVICTBEHHOTO €My BO3BpallleHMs 3HAUEeHUS
METOJI MOXET IIpepBaTh paboTy c Bbigaueit wuckiawouenus. Kog,
BBI3BABIIMII METOH, MOKeT jub0 mepexBaTUTh U 00paboTaTh 3TO
MCKJIIOUeHMe, MO0 MpeKpaTUTb COOCTBEHHOE BBHIMOJIHEHME, IIPU 3TOM
repenaB MCKIKUYEHME TOMY KOy, KOTOPbBI ero Bbi3Bajl. VCKIoueHne
TaK/M 00pPa3oM pacIIpOCTPaHsSIETCsI, OTMaThIBas Ha3ajl CTEK BbI30Ba, JI0
TeX I10p MOKa He BCTPETUTCS 00pabaThIBaIOLINiA €T0 METOI, MM BOOOIIe
He OCTaHeTCs HM OAHOro MeToza.

Bbigaua ucknrwoueHum

Brimaua mckiaoueHuit B Scala BBITISIAUT Tak sKe, Kak B Java. Co3maeTcs
O0BEKT MCKIIOUEeHMs, KOTOpBI/i 3aTeéM BBIZAETCSI C IIOMOIIBIO
KJII0OUYEBOI'O cJioBa throw:

throw new IllegalArgumentException

Kak Obl IapagokcaJbHO 3TO HM 3Byuasio, B Scala BbigaeTcs
MCKJIIOUEHMe, Yy KOTOPOTO €eCTb TMII BO3BpalllaeMOro pe3y/bTaTa.
PaccMoTpuMm mpumep, rae MMeeTCsl TUII BO3BpaIllaeMOro 3HaYeHMSI

val half =
if (n% 2 == 0)
n/ 2
else
throw new RuntimeException("n must be even")

3mech TMIOJIYYaeTCs, UYTO, €CJIM N SBJASIeTCSI YeTHbIM YMCJIOM,



nepemenHas half OymeT MHMIMaAIM3MPOBAHA  ITOJIOBMHHBIM
3HaueHueM n. Eciiu n He SIB/ISIETCST UETHBIM UMC/IOM, UCK/IIOUEHME OyIeT
BBIIAHO eIllle 10 Toro, Kak IepemeHHas half BoobGmie Oymder
VHUIIMAIMU3MPOBAHA KaKUMM-JIMO0 3HadeHMeM. I[Io3TOMy BbiZaBaemoe
MCKJIIOUEHME MOXHO 06e3 MaJIeMIlMX OMaceHuil paccMaTpuBaTh KakK
HEKYI0 pPa3HOBUIHOCTh 3HaueHMs. JII000/ KOHTEKCT, IIbITAIOIIMIAICS
BOCII0JIb30BAaTbhCSl 3HAUEHMEM, BO3BpAIllaeMbIM U3 BbIJaul, HUKOT1A He
CMOXeT 3TOro CcJhejiaTb, I[O3TOMY HMKAKOTO Bpeaa OXuaaTb He
IIPUXOOUTCSI.

C TeXHUUYECKOM TOUKU 3peHUS BbITaHHOE UCK/IIOUYEHNE OTHOCUTCS K
tuny Nothing. Beigaueit MCKIOUeHUS MOXHO BOCIIOJIb30BAaThCS, JaKe
eCcIM OHO HMKOIJIA M HM BO UTO He OymeT BblumMcieHO. [Tomo6Hbie
HIOAHChl TEXHUUYECKUX YIPA)KHEHUIM MOTYT II0KA3aTbCsl HECKOJIbKO
CTpaHHBIMM, HO B CJIY4Yasix, IOJOOHBIX IIpeAbIAYIIEMY IIPUMEPY, OHU
3a4acTyl0 MOTYT Npuroautbcss. OOQHO oTBeTBJieHMe OT if BbIUMCISET
3HauyeHue, a Ipyroe BbigaeT UCcKItodeHue u Bprumciasetr Nothing. Torma
TUIIOM BCEro BbIpakeHus 1if SIBJIsIeTCS TUI, BBIYMC/I€HHbIV B TOM BETBU,
B KOTOPOV MpOBOAMIOCH BblunciaeHne. Tun Nothing moOInosHUTEIbHO
oymeT paccMOTpeH B pasgene 11.3.

MepexBaT UCKNIOUYEHUH

[lepexBaT MCKIIOUEHWI BBIINIOJHSIETCS C TMPUMEHEeHMeM CUMHTaKCHCa,
ToKa3aHHOro B jucTuHre 7.11. JIyns BeIpaskeHMit catch ObL1 BhIOpaH
CMHTAKCHUC C IIPUILEJIOM Ha COBMECTUMOCTD C BeCbMa BaXXHOM 4aCThbIO —
NOUCKOM NoO waboHy. ITOT IOUCK SIBIsieTCS BecbMa 3(G(PEeKTUBHBIM
CBOJMCTBOM, KOTOpO€ BKpaTile pacCMaTpuBaeTCsl B MAHHONM rjaBe, a
60siee mogpoOHO — B riase 15.

Jiuctuur 7.11. NMpumeHeHue B Scala KOHCTpyKumm try-catch

import java.io.FileReader
import java.io.FileNotFoundException



import java.io.IOException

try {
val £ = new FileReader("input.txt")

// vWcnonb3o0BaHME U 3akpblTue danna
} catch {

case ex: FileNotFoundException => // 06pabotTka
ownbkn oTcyTcTBuA danna

case ex: IOException => // 06paboTka Apyrux
ownboK BBOAA-BbIBOAA

3

[ToBemeHue BoIpakeHUsI try-catch HMUYeM He OTIMYAeTCSd OT ero
II0BeNeHMsI B OPYIUX S3bIKaX, UCIIONAb3YIOWNX UCKIIOUeHnsd. Ecian npu
BBIIIOJIHEHMM Tejla BbIJAeTCI MCK/IYeHue, TO II0 ouepenu
IpeSIIpUHMMAEeTCsI MONbITKA BBIMMOJHEHMS KaXIOro paszena case.
Ecin B IaHHOM Ipumepe UCK/IIOYEeHe uMeerT TUIL
FileNotFoundException, GymeT BBIIOJHEHO IIepBOe ycaoBue. Ecan
y Hero o6ymetr tun IOException — BTopoe. Eciu uckiaoueHue He
OTHOCUTCS HM K OOHOMY M3 O3TUX TUIIOB, BbIpakeHue try-catch
TpepBeT CBOEe BbLINIOJIHEHME M WUCK/IIOUeHue OyaeT pacipoCcTpaHeHO
masee.

NMPUMEYAHUE

OagHo m3 otnmnumin Scala ot Java, KOTopoe AOBOJIbHO MPOCTO 3aMETUTD,
3aK/0YaeTcs B TOM, 4TO s3blk Scala He TpebyeT oT BaC nepexsara
NpOBEPAEMbIX MCKAOYEHUA WMAM UX OOBABNEHMS B YC/I0BUM BblOauM
UCKNIOYEHUN. Ecnn HYXHO, yCcnoBue BblAAUYM UCKIIHOYEHUA MOXHO
00bsSIBUTb C MPUMEHEHMEM aHHOTaumMm @throws, HO pgenatb 3TO
Heobs3aTtenbHo. [ononHutenbHy MHboOpMauuio o @throws MOXHO
HanTK B pasgene 31.2.



Ycnosue finally

Ecny HYKHO, YTOObI KaKOW-HUOYIb KOJ BBIMTOJHSICSI HE3aBUCUMO OT
TOr0, KAK MMEHHO ObIIO 3aBepIIeHO BBIIIOJIHEHME BhIPAKEHMS, MOKHO
BOCIIOJIb30BaTbCsA ycioBuem finally, 3akiOuMB B HEro 3TOT KO[I.
Hampumep, MOKeT BO3HUKHYTb IOTPeOHOCTb B TrapaHTMPOBAHHOM
3aKPBITUM OTKPBITOrO paiiia, Jaske ecjay BbIXOJ U3 METO4a IIPOM30IIe
C Bblaueli uckaoueHus. [Ipumep mokasaH B auctuHre 7.1259.

Jinctuur 7.12. NMpumeHenue B Scala ycnosua try-finally

import java.io.FileReader

val file = new FileReader("input.txt")

try {
// Wcnonb3oBaHne danna
} finally {
file.close() // TapaHTupoBaHHOe 3aKkpbiTne danna
b
NMPUMEYAHUE

B snuctmHre 7.12 noka3aH XapakTepHbld Aas  §3blka  Ccnocob
rapaHTUPOBAHHOIO 3aKPbITUA pecypca, He UMEeKLWero OTHOLWEHUS K
onepaTtMBHOM NaMATH, HanNpuMep ¢anna, CoKeTa WUAM NOLKYEHUS K
6a3e paHHbiXx. CHayana Bbl MosiydyaeTe pecypc. 3aTeM 3amnyckaeTcs Ha
BbIMONHEHWE 6M0K try, B KOTOPOM 3TOT pecypc wucnonb3dyetcs. U
HaKoHel, Bbl 3akpbiBaeTe pecypc B 6noke finally. 31oT cnocob
XapaktepeH ang Scala TOYHO TaK Xe, Kak M gns Java, HO B KayecTee
aNbTEPHATUBHOIO BapMaHTa [AN8 OOCTMXEHMS TOM xe uenn 6Honee
NAKOHMYHBIM cnocobom B Scala MOXHO BOCMO/Ib30BATLCS TEXHONOMUEN
No4 Ha3BaHMEM «WabnoH BpeMeHHOro nonb3oBaHus» (loan pattern).



JTOT WabnoH 6yaeT paccMoTpeH B pasgene 9.4.

Bbigaua 3HaueHua

Kak ¥ OOJBIIMHCTBO APYTUX VIIPABASIOMMX CTPYKTyp Scala, try-
catch-finally BeigaeTr 3HaueHue. Hampumep, B auctuHre 7.13
II0Ka3aHO, KaK MOXXHO ITONbITaThCsl pa3obpaTh URL-ampec, HO Ipy 3TOM
BOCIIOJIb30BATbCSl 3HaueHMeM 10 ymoauaHuto, ecau URL 1w10xo
chopmupoBaH. Pe3ynbTaT mosydaeTcs Mpy BbIIOJTHEHUM YCIOBUS tTy,
eC/IM He BbIOAeTCsl UCK/II0UYeHMe, UM JKe IIPU BBIMOJHEHUM CBSI3AHHOI'O
C HMM YyCIOBMSA catch, ewmM WUCKIKOYEHMe  BbIOAeTCI U
repexBaTbIBaeTCA. 3HaUeHMe, BbIuMcaeHHoe B yoioBuu £inally, ecan
TaKoBoe uMeeTcsl, oropackiBaetcsi. Kak mpaBmio, ycoroBust finally
BBITMIOJTHSIIOT KaKylo-a1M00 IMOJYMCTKY, HaIlpuMep 3akpbiTue aiiia.
OOBIYHO OHM He [OO/DKHbI M3MEHSTh 3HauyeHMe, BbIUMCIEHHOE B
OCHOBHOM TeJie UK B catch-yw1oBun, CBA3aHHOM C tTy.

Jluctuur 7.13. Ycnosue catch, Bbigatoee 3HaueHue

import java.net.URL
import java.net.MalformedURLException

def urlFor(path: String) =
try {
new URL(path)
} catch {
case e: MalformedURLException =>
new URL("http://www.scala-lang.org")

by

Eciu BbI 3HAKOMBI C Java, TO CTOUT OTMETUTb, UTO IoBemeHue Scala
OT/INYAeTCId OT MOBeOeHMs Java TOJILKO IMOTOMY, UTO MCIOJb3yeMasl B
Java koHcTpykims try-finally He Bo3Bpaiiaer B pesyjbTaTe


http://www.scala-lang.org

HMKAKOro 3HaueHus. Kak u B Java, eciin B yoioBue final ly BriIoueHa
B SIBHOM BUJ€e MHCTPYKIMS BO3BpallleHUs 3HaueHus return Win xe B
HEeM BbIZAeTCsl MCK/IIOYeHMe, TO 5TO BO3BpaljaeMoe 3HauyeHUue W
MCKJIIOUeHe OymeT mepeBelIMBaTh BCe, UTO paHee ObUIO BBIZAHO trTy
WI OOHUM U3 ero ycjoBui catch. Hampumep, ecin B3SITb BOT TaKoe
HeCKOJIbKO HaflyMaHHOe oIlpeieseHne QyHKIMN:

def £f(): Int = try return 1 finally return 2

TO pu BbI3oBe f( ) OymeT mosydyeH pesyabTat 2. [Jisl CpaBHEHUS, eC/In
B34Tb OlIpeLiesieHue

def g(): Int = try 1 finally 2

TO IIpu BbI3oBe g() Oymer mosydyeH pesynbTaT 1. O6e 3Tu QYyHKLIMMU
IEeMOHCTPUPYIOT MOBeIEHNe, KOTOPOe MOKET YIAMBUTb OOJbIIMHCTBO
IIPOrpaMMMUCTOB, MO3TOMY BCe Ke Jyullle 000MTUCh 06e3 3HaueHUIA,
Bo3Bpalaembix 13 ycaoBuin  finally. VYcoioBue  finally
TIpeIIOUTUTEIbHEE CUMUTATh CIIOCOO0M, rapaHTUPYIOLIMM BBIIIOJHEHME
KaKoro-im6o mobouHoro 3¢g@exra, Hampumep 3aKpPbITME OTKPHITOTO
daiina.

7.5. BoipaxeHns conocTaBneHUiA

Hcmonb3yemoe B Scala BbIpaskeH1Me COIIOCTaBIeHMS IT03BOJISIET CAE/aTh
BBIOOp M3 HECKOJbKMX BapMaHTOB, KaK 3TOT JeJaeTCs B IPYTUX SI3bIKaX
C TOMOIIbIO MHCTPYKUMM switch. B o06mem, BbIpaxkeHue
COIIOCTaBJIEHMSI TI03BOJISIET MCIIOJb30BaTh ITPOM3BOJIbHBIE UWAOIOHDYI,
KOTOpble OymyT paccMOTpeHbl B raBe 15. O6miass dopma MoOKeT
MOAOXAAaTh. A MOKAa HYXHO MPOCTO pacCMaTpuUBaTh MCIIOJIb30BaHUE
COITOCTAaBJIEHMSI JIJISI BRIOOpA Cpeay psia ajibTepPHATUMBHBIX BAPMAHTOB.
B KkauecTBe Ipumepa ClieHapuii, IOKAa3aHHbIA B JUCTUHIe 7.14,

CUMTBIBAET M3 CIIMCKAa apryMeHTOB Ha3BaHME MUILEBOTO MPOAYKTa U
BBIBOIUT Mapy K HeMYy. DTO BbIpaskeHMe COMOCTaBAeHUSI aHAIU3UPYeT



3HaueHue repeMeHHoOi firstArg, KOTOpoe YCTaHOBJIEHO HA IEePBBLIiA
apryMeHT, U3BJIeYeHHBIN U3 CIIMCKA apryMmeHTOB. ECiu 3TO CTpOKOBOeE
3HaueHMe salt (comb), OHO BBIBOOUT pepper (Iepel), a ecjiu 3TO
chips (UMIIChI), TO BBIBOAUT Salsa (OCTpbIM COYC) U T. . BapuaHT 1o
YMOJIYaHMIO YKa3bIBAeTCsl C IMOMOIIbI0 3HaKa momuepkuBaHusa (),
KOTOPBIN SIBJISIETCS MOACTAHOBOUYHBIM 3HAaKOM, YaCTO UCIOIb3yeMbIM B
Scala B kauecTBe 3amMeCcTuUTeIS IJ1S1 HEM3BECTHOTO 3HAUEHMSI.

Jinctuhr 7.14. BoipaxkeHne conoctasieHus ¢ no6o4HbiMU 3 dekTamu

val firstArg = if (args.length > 0) args(@) else

firstArg match {
case "salt" => println("pepper")
case "chips" => println("salsa")
case '"eggs'" => println("bacon")
case _ => println("huh?")

by

OT mucnonb3yeMoil B Java MHCTPYKUUM Switch uMmeeTCss HeCKOJIbKO
BaXHbIX OT/Muui. OOHO M3 HUX 3aK/JIHOYaeTCs B TOM, YTO B case-
MHCTPYKIMSIX Scala Hapsgy € IPOYMM MOIYT IIPUMEHSITbCSI JIIOObIe
Pa3SHOBUAHOCTM KOHCTAHT, @ HE TOJbKO KOHCTAHTHI 1eJIOUMCIEHHOI'O
TUIIA, KOHCTAHTLI-TIePeUNCIeHMsI MU CTPOKOBbIE KOHCTAHTBI, KaK B
case-MHCTPYyKuusAX Java. B jmuctuHre 7.14 B KaueCcTBe BapMaHTOB
MUCIOJIL3YIOTCS CTPOKU. Ellle OOHO OT/iMuMe 3aK/II04YaeTcs B TOM, YTO B
KOHIIe KaXXIOro BapuaHTa HeT MHCTPYKUuM break. Ee nipucyrcrsue
IO pa3ymMeBaeTcs, I03TOMY HMKAKOTO Iepexosa OT OGHOr0 BapuaHTa K
opyromy He Iipoucxonut. Temepb, 6e3 Imepexoda K CledylIIemMy
BapMaHTYy, Ko Hanbojiee 4acToO BCTPEUalolIerocsl BapMaHTa CTAHOBUTCS
KOpoue, a MOpOorpaMMMCTbI M30aBJISIIOTCS OT IIOTEHIMAIbHOIO
MCTOUYHMKA OIIMOOK, BO3HMKABIIMX paHee M3-3a HeXeJaTeJIbHOIo



rnepexona K CaegyoOleMy BapuaHTy, IIPOUCXOAMBIIETO II0 UX
HEeOCMOTpY.

Ho, BO3MOXKHO, HauboJjiee CyIIeCTBEHHBIM OTIMYMEM OT switch-
VHCTPYKUUM SBJISIETCS TO, YTO BbIPAXKEHUS COIOCTABJIEHUSI AT
3HauyeHue. B ripenpiayiieM npuMepe B KaXKI0M BapyaHTe B BbIpaykeHUU
COMOCTAaBJIEHUS HA CTaHAApPTHOE YCTPOMCTBO BBIBOAUTCS 3HaUeHue. Kak
II0Ka3aHO B JUCTMHTe 7.15, maHHBIA BapuaHT OymeT paboTaTh Tak sKe
XOpOIIIO U BbIJABAaThb 3HAUY€HME BMECTO €ro BbIBOAA HA YCTPOMCTBO.
3HaueHue, TII0JlydyaemMoOe W3 3TOr0 BbIpaKeHUsI COIIOCTAaBJIEHMS,
coxpansieTcs B riepeMeHHOM friend. Kpome TOro 4ro Koa CTaHOBUTCS
Kopoue (II0 KpaliHeli Mepe Ha HeCKOJIbKO CHMMBOJIOB), Telepb OH
BBITMIOJTHSIET [IB€ OTHe/JbHbIe 3aJauyyM: CHavaja BbIOMpPAeT MPOOYKT
IIMTaHMS, @ 3aTE€M BBIBOAUT €ro Ha YCTPOMCTBO.

JinctuHr 7.15. BoipaxkeHne conoctaBieHus, BbiaawLLee 3HaYeHue

val firstArg = if (!args.isEmpty) args(@) else ""

val friend =
firstArg match {
case "salt" => "pepper"
case "chips" => '"salsa"
case '"eggs'" => "bacon"
case _ => "huh?"

println(friend)

7.6. XXusHb 6e3 break u continue

BeposiTHO, BBl 3aMeTUJIN, YTO OO CUX IIOP He YIIOMMHAIOCh HU O break,
HM 0 continue. U3 Scala 3T MHCTPYKLMM UCKITIOUEHBI, IOCKOJAbKY OHU



IJIOXO BIIMCHIBAIOTCS B (YHKIMOHAJbHbIE JMUTepaabl — CBOJCTBO,
KOTOpOE OIIMCBhIBAETCS B Ceaymolleil riiaBe. HazHaueHmne continue B
nukiae while MOHSTHO, HO YTO 3Ta MHCTPYKIMSI OymeT O3HAuaTh
BHYTpM  (QyHKUMOHaJIbHOTO JuTepana? Tak kak B  Scala
TIOIAeP>KUBAIOTCS 00a CTUIISI IIPOTPaMMMPOBAHMS, ¥ MUMII€PATUBHBIN, U
(QYHKIUMOHAMbHBIN, TO B JAaHHOM CJy4yae M3-3a YOPOIIeHUs SI3bIKa
IIPOCJIESKMBAETCSI HEOOJBIION MepeKoC B CTOPOHY (PYHKIIMOHAIbLHOTO
nporpammupoBanus. Ho BomHoBaTbcsl He crouT. CyliecTByer
MHOEeCTBO CIIOCOOOB ITporpaMMMpoBaHus 6e3 break u continue, u
eCJIM BOCHOIb30BaThCs PYHKIMOHATbHBIMMU JIUTEPaiaMi, TO BAPUAHThI
C HMMM 3a4YacTyI0 MOTYT ObITh KOpOU€e MCXOIHOIO KOZaA.

[TpocTeiiimnii mMOAXO0M 3aK/JIH0UYaeTCsS B 3aMeHe KaKA0i MHCTPYKIUN
continue ycioBuem if, a Kaxkmoii MHCTpyKuuM break — OyneBoit
repeMeHHO. JTa  IlepeMeHHasi  [OKa3bIBaeT, [OJ/DKeH  Jin
OXBaTbIBaWOIIMIiN LMUKI while mnpomo/kaTbcsa. IIpenrnonoxkmum, K
IIpUMepy, UYTO BeOeTcsd TIIOMCK B CIIMCKE apryMeHTOB CTPOKM,
OKaHuMBaloleics Ha .scala, HO He HauMHawuIelcsa ¢ meduca. B Java
MOJKHO, OTIaBas IpefrnoyTeHye qukiaam while, a Takke MHCTPYKLIMUSIM
break 1 continue, HanMcaTh CJIeOYIOLIUI KOJ,:

int 1 = 0; // 39To kopn Java
boolean foundIt = false;
while (i < args.length) {
if (args[i].startsWith("-")) {
i=1+1;
continue;
3
if (args[i].endsWith(".scala")) {
foundIt = true;
break;



Jlj1s1 TIepeKOAMPOBKM 3TOro hparMeHTa Ha Java HemoCpeACTBEHHO B
Kod Scala BmecTo wucrosnb3oBaHusI yciaoBusi if ¢ mociaepyrouiei
MHCTPYKIMEN continue MOXXHO HanucaTh yciaoBue 1f, oxBaTeIiBarollee
BCIO OCTaBIIYIOCSI YacTh IMKaa while. Utobsl 1M36aBUThHCS OT break,
00BIYHO [00aBNSIOT Oy/ieBy IepeMeHHYIO, YKa3bIBaWIIyl Ha
HEOOXOOMMOCTb IIPOJO/DKEHMSI, HO B [JTAHHOM Cjyyae MOXXHO
BOCIIOJIb30BATbCSl YxKe CyllecTBywllein repemeHHon foundIt. Ilpu
MCIIO/Jb30BAaHMM ITUX [BYX IIPMEMOB KO IIpuoOpeTaeT BU/,
IIOKa3aHHbIN B IUCTUHTE 7.16.

Jluctunr 7.16. BoinonHeHue uukna 6e3 break unm continue

var i = 0
var foundIt = false

while (i < args.length && !foundIt) {
if (largs(i).startsWith("-")) {
if (args(i).endsWith(".scala"))
foundIt = true

Konm Scala, mokasaHHbIli B JMCTHMHIre 7.16, OueHb IIOXOX Ha
UCXOOHBIM Kof Java. OCHOBHbIE YaCTUM OCTAJIUCh Ha MeCTe U
pacrosararoTcsa B TOM Xe Iopsiake. VICIonb3yOTCS Be IepeMeHHbIe C
repernpucBauBaeMbIMM 3HaYeHMSIMM U LUK while. BHyTpu uukia
BBITIOJIHSIETCSI IIpOBEpPKa TOTO, YTO 1 MeHble args. length, a Takke
rnpoBepka Ha Hamuume "-"u " .scala'.

Eciu B Kome JmcTuHra 7.16 HYKHO WM30aBUThCSI OT Vvar-
IIepeMeHHbIX, IIONpOOyiiTe MPUMEHUTh OAMH U3  TMOAXOM0B,
3aK/II0YAIONINIACS B IepenuCbIBaHMUM LIMK/IA B PEKYPCUBHYIO (QYHKIIUIO.
MoXHO, K TmOpuMepy, ompeneJuTb (¢QyHKIMUIO  searchFrom,



MOJIYYAIOUIYI0 Ha BXOAe LeJIOUMCIIEHHOEe 3HaueHMe, BBINOJHSIONIYI0
MOMCK C YKa3aHHOW MM IIO3UIIMK, a 3aTe€M BO3BPALIAIIIYI0 MHOEKC
’)KejaeMoro apryMmeHrta. I[Ipu MCIIO/Ib30BaHUMM [OAHHOTO IIpMeMa KOZ,
NIpuo6peTeT BUI, IIOKA3aHHbIN B JIMCTUHTE 7.17.

Jiuctunr 7.17. PekypcuBHag anbTepHaTMBa LMKAY C NPUMEHEHUEM var-
nepeMeHHbIX

def searchFrom(i: Int): Int =

if (i >= args.length) -1

else if (args(i).startsWith("-")) searchFrom(i +
D

else if (args(i).endsWith(".scala")) i

else searchFrom(i + 1)

val i = searchFrom(@)

B Bepcumu, 1oxkazaHHOV B JauUCTUHre 7.17, B umeHM QGYHKIUU
OTOOpakeHO ee MpeaHa3HavyeHMe, M3JIOKEHHOEe B MOHSITHOM 4eI0BEKY
dopme, a B KaueCcTBe 3aMeHbI LIMKJA MpUMeHsieTcs peKypcus. Kaskmas
MHCTPYKIMSI continue 3aMeHeHa PeKypPCUBHBIM  BbI3OBOM C
MUCIOJIb30BaHMEM B KaueCTBe aprymeHTra BbIpaXeHus 1 + 1
IIO3BOJISIIOIIETO 3¢ PeKTUBHO IepexoauTb K cenyoemy
LIeJIOUMCJIEHHOMY 3HaueHM10. MHOrue ImporpaMMMUCTbI, IIPUBBIKIINE K
peKypcusM, CUMTAlOT STOT CTWIb IIPOrpaMMMUpPOBaHMUsI  Oosee
HarJIsIAHbIM.

NMPUMEYAHUE

B pencrButenbHoCcTM KoMnunatop Scala He ByaeT BblgaBaTb 415 KoAa,
MOKAa3aHHOro B NUCTUHre 7.17, pekypCcmBHYO @yHKUMIO. [TOCKONbKY BCe
PEKYPCUBHbIE BbI30Bbl HAaXo4ATCA B MO3MLUMM, 3aBEPLUAOLLEN BbI30B,
KOMOUAATOp C€O34aCT  Kog, MNOXOXuh Ha uukn while. Kaxgbin



PEKYPCMBHbIA BbI30B OydeT peanus3oBaH Kak BO3BpaT K Havany
byHKuun. ONTMMM3auMa 3aBepLIAKOLWMX BbI30BOB PACCMATPUBAETCS B
pa3gene 8.9.

Ecayu moce Bcero CKa3aHHOIO HEOOXOIVMOCTb B MCIIOJIb30BaHUM
break He oTmazeT, BaM IIOMOXKET CTaHIapTHast oubamoTreka Scala. s
BBIXO[A M3 OXBAThIBAIOIIEro 610Ka KOJa, IOMEUeHHOro Kak breakable
(DOITyCKAIIIMI BbIXOM), MOXXHO BOCIIOJIb30BaThCs METOIOM break,
KOTOPBIM  TMpepjiaraeTcs B KJjacce Breaks U3  [akera
scala.util.control. Ilpumep wucronb3oBaHusI MeToda break,
TIpegOCTaB/ISIeMOr0 6MOIMOTEKOM, BHIMVISIAUT CAeIyIOMM 00pa3oM:

import scala.util.control.Breaks.
import java.io._

val in = new BufferedReader(new
InputStreamReader(System.in))

breakable {
while (true) {
printin("? ")
if (in.readLine() == "") break
by
by

JTOT KOI OyZeT MHOIOKPATHO CUMTHIBATb HEITyCTble CTPOKU U3
YCTPOMCTBA CTAaHOAPTHOrO BBOAA. Kak TOJIbLKO I10/Ib30BaTe/lb BBeMET
IIYyCTYI0  CTPOKY, TIOTOK VIIpaBJ€HMUS  BBITIOJHUT  BBIXOH, U3
oxBaThIBawIlero 6yi0ka breakable, a BMecTe ¢ HMM M M3 LUKIA
while.

B kimacce Breaks wmeron break peanmusyercss myTeM BbIgauu
UCK/IIOUEeHUs], TepexBaTblBAeMOro IIPUWJIOKEeHMEeM, OXBaTbIBaIOIIUM
MeToq, B breakable-610Ke. [ToaToMy Bbi30BY MeTona break He HY)KHO



OBITH TEM K€ CAaMbIM METOJIOM, KOTOPBIi 3aIrycTus breakable-0J10K.

7.7. 06nactb BUAUMOCTU NEPEMEHHbIX

Terepsp, KOrga CTAJO MMOHSITHO, UTO TAKOE BCTPOEHHBIE YIIPABJISIOIINE
CTPYKTYpBI Scala, MbI BOCIIOJIb3YEMCSI MMM, UTOOBI OOBSICHUTDH, KAaK B
Scala paboTraeT 06/1aCTh BUIVMOCTH.

bernbii npocMoTp Ang Java-nporpaMMmucToB

Ecnn Bbl NnporpamMmmmnpoBanu Ha Java, To yBuguTe, 4To npasuna obnactm
BMAMMOCTM B Scala noyTM MAEHTUYHbI NpaBuMIaM, KOTOpble OENCTBYIOT B
Java. EguHcTBEHHOE pasnuumne mexay Java u Scala coctomTt B TOM, 4TO B
Scala no3BonsieTcs onpenenaTb NnepeMeHHble C OAMHAKOBbIMU MMEHAMMU
BO BNOXEHHbIX 061acTax BUAMMOCTU. [103TOMY NpU HaNM4YMM HABbLIKOB
NporpaMMMpoOBaHMS Ha Java MOXHO MO KpanHen Mepe 6erno
NPOCMOTpPETb AAHHbIN pa3gen.

YV 00bsIBI€HMIT IIepeMEeHHbIX B IporpamMmmax Scala mmeercst ob61acme
gudumocmu, ompenensioniasi, rae KOHKPETHO MOKeT MCII0Ib30BaTbCS
uMsg  rniepeMeHHoil. CaMbIM  pacIPpOCTPAaHEHHbBIM  IIPUMEPOM
omnpeneseHUsT 0671aCTU BUAVMMOCTHU SIBJISIETCSI MMPUMeHeHue (QUTypHBIX
CKOOOK, KOTOpbIe, KaK IPaBWio, BBOASAT HOBYIO 0071aCTh BUAMMOCTH, U
BCe, UTO OIpejesisieTcsl BHYTPU 3TUX CKOOOK, TepsieT BUAMMOCTb MOcCjie
3aKpbIBamoIieii Cckooku60. PaccMoTpuMm B KauecTBe WMJLIIOCTpaLAM
(dyHKIIMIO, TOKa3aHHYIO B IMCTUHTE 7.18.

Jinctuur 7.18. O6bnactb BUAMMOCTH NepeMeHHbIX NpU BbiIBOAE Ha
CTaHAAPTHOE YCTPOICTBO TabuLbl YMHOXEHUS

def printMultiTable() = {



var 1 =1
// 3becb B o06nacTu BMAMMOCTW TOJNIbKO MNepeMeHHas 1
while (i <= 10) {

var j =1
// 38ecb B obnactum BMAMMOCTM 0b6e nepeMeHHble,
Kak 1, Tak un j

while (j <= 10) {

val prod = (i * j).toString
// 3pecb B obnacTtm BmammocTm i, j wu prod

var k = prod.length
// 3becb B obnactum BmaumocTtwm i, j, prod um k
while (k < 4) {

print(" ")

k += 1

print(prod)
j 4= 1

// 1 wn j Bce ewe B obnactm BmammocTm, a prod u
k — yxe HeT

printiln()
i+=1
b

// 1 Bce ewe B obnactu BuammocTtM, a j, prod wu
k — yxe HeT

3



@yHkuusa printMultiTable, mnokasaHHas B JjauctuHre 7.18;

BBIBOAUT TaOIUILY yMHoerMH@. B 1epBOii MHCTPYKLMM 3ITOM

QYHKUMM BBOOUTCS IlepeMeHHasi i, KOoTopasi MHULMAIU3UPYeTCs
HejJbIM uyuciaoM 1. 3ateM MMS 1 MOXXHO MCIIOJb30BaThb BO Bce
OCTaJIbHOM YacTy QyHKIUNA.

Cnepyromass MHCTpyKuus B printMultiTable gBisieTcs UKIOM
while:

while (1 <= 10) {
var j =1

3

[lepeMeHHass 1 MOXXeT MCIIOJIb30BaThCS 3[1€Cb, MTOCKOJIbKY OHA II0-
MIpeXKHEMY HaXOIUTCS B 007aCTV BUIAMMOCTU. B IepBoit MHCTPYKIINUMU
BHYTpU LMKJIa while BBOOUTCS elle OAHA IepeMeHHas, KOTOPO
maeTrcss MMS Jj, M OHa TakKKe WMHUIMAIU3ZUPYETCS 3HadyeHueMm 1.
[TockobKy IIepeMeHHas j OblIa oIpee/ieHa BHYTPU OTKPBITOTO OJI0Ka
¢ ¢uUrypHbIMM CKOOKaMM, KOTOPbIII OTHOCUTCS K LMKIy while, oHa
MOeT WCIOJb30BaTbCAd TOJIBKO BHYTPM 3TOro mukima while. Ilpu
TIOTIBITKE UTO-JIMOO CIeaTh C j mocje 3aKpbIBaoIeil (pUrypHOit CKOOKMU
nukiaa while mociae KoMMeHTapus, coobiiaiiiero, uro j, prod u k
y)Ke BHe o00yacTu BMAMMOCTM, Balla IIporpaMma He Oymer
OTKOMITWJIMPOBAHA.

Bce nepemeHHbIe, OIlpeie/ieHHbIe B 3TOM IpumMmepe, — i, j, prod u
K — SgBASIIOTCS JTOKA/JIbHBIMU. VX JIOKQJIbHOCTD 3a[1a€TCS 10 OTHOIIIEHWIO
K (YHKUMSIM, B KOTOPBIX OHM ompepesieHbl. IIpyM Kaskaom BbI30Be
(GYHKLMM UCIIO/Ib3YETCSI HOBBIM HAOOP JTIOKAJbHBIX IIepEMEHHBIX.

[Tocnie orpepeneHus: IepeMeHHON 3aJaTh HOBYIO IE€PEMEHHYIO C
TaKMM XK€ MMEHEeM B TOi >Xe 00JIaCTUM BUIMMOCTU YK€ HeJb3sl.
Haripumep, ciienyrwoimmii ClieHapuii ¢ IBYMS IIepeMEHHBIMU 110 UMEHU a
B OIHOJ 1 TO 3Ke 06/1aCTV BUAMMOCTY OTKOMITMIMPOBAH He Oy/IeT:



val a =1
val a = 2 // He oTkomnunupyetTcs
println(a)

B TO ke BpeMs1 BO BHeIIHel 001aCTy BUAMMOCTY BIIOJTHE BOMOKHO
OIpene/iuThb IIepEeMEeHHYI0 C TOYHO TaKMM e MMeHeM, 4YTO M BO
BHYTpeHHell ob6nactu BumumocTu. Cremymoonmii clueHapuit  O6ymer
OTKOMITMJIMPOBAH ¥ CMOKET ObIThb 3aMyIIeH:

val a = 1;

{
val a = 2 // Komnunupyetrcsa 6e3 npobnem
println(a)

by

println(a)

IIpy BBINIOJIHEHMM [OAHHBIN ClLieHapuii BbiBedeT 2, a 3aremM 1,
IIOCKOJIbKY IIepeMeHHas a, orpeAe/ieHHast BHYTPY QUTYPHBIX CKOOOK, —
5TO yKe Jpyras TIepeMeHHas, Ubsl  00/JIaCTh  BUAMMOCTU

pacpocTpaHsieTcss TOJbKO OO0 3aKpbiBalolieil (UrypHOii cko6r1Z,
CinemyeT OTMeTUTb OZHO pas3anume wmexay Scala wu  Java,
3aK/I04alolieecss B TOM, UTO Java He MO3BOJIUT CO3[1aTh BO BHYTPEHHE
00JIaCTM BUAMMOCTM IIepEMEHHYIO, IIOJYYaIolIyl0 TaKoe >Ke WM,
KOTOpOe MMeeTCsl Y IepeMeHHOJ BO BHEIIHeN 00/1acTy BUAMMOCTHU. B
rnporpaMmme Ha Scala BHyTpeHHSISI lepeMeHHasl, Kak TOBOPSIT, 3ameHsiem
BHEIIHIOI IIepeMEeHHYI0 C TOYHO TaKUM K€ MMeHeM, ITOCKOJIbKY
BHEIIIHSIST IlepeMeHHasl CTAaHOBUTCS HEBUAMMOI BO BHYTpPEHHeN
00/1aCTV BUOVIMOCTMU.

Bbl yKe, HaBepHOe, 3ameyajau UTO-IMO0 1Omo6HOe 3PdheKTy
3aTeHeHMsI B MHTepIpeTaTope:

scala> val a =1
a: Int =1



scala> val a = 2
a: Int = 2

scala> println(a)
2

TaMm MMeHa mepeMeHHbIX MOKHO MCII0/Ib30BaTh IMTOBTOPHO KaK BaM
yrogHo. Kpome mmpouero, 3To I03BoJIsIeT epeaymMaThb, eC/Iu Py IIepBOM
ompedeeHUM IIepeMeHHO B WMHTepIIpeTaTope ObUIa OOITyIIeHa
ommb6ka. Takasi BO3MOXHOCTb IIOSIBSIETCSI Oiarogapsi TOMY, UTO
MHTEPIIPETATOP KOHLENTYaIbHO CO3aeT MIJISl Kask[I0i BBeAEeHHO BaMu
MHCTPYKIIMYM HOBYIO BJIOKEHHYIO 00J1aCTh BUAMMOCTHU. TakuM o06pasom,
MOKHO BU3Ya/IM3MPOBaTh paHee BBeI€HHbIN KO CJIeTyIONIM 00pa3oM:

val a = 1;

{

val a = 2;
{
println(a)
b
b

ATOT Ko, OymeT CKOMITMJIMPOBAH U 3allyllleH Kak clieHapuii Ha Scala
1, TOA00HO KOOy, HabpaHHOMY B MHTepIpeTaTope, BoiBeneT 2. Ciemyer
IIOMHUTb, YTO TaKOi KOA MOXeT CWIbHO 3amyTaTb 4YuUTaTeseli,
TIOCKOJIbKY MMEeHa MepeMeHHBIX ITPUMOOPETAIOT BO BJIOSKEHHBIX 00/1aCTIX
BUIVMMOCT COBEPIIEHHO HOBbII CMBIC/I. 3a4acTyI0 BMECTO TOTO, UTOObI
3aTEHSITh BHEIIHIOI I€peMeHHYI0, JIyullle BbIOpaTh IJIs IIepeMeHHO’
HOBO€ y3HaBaeMoe 1Msl.

7.8. PeopraHusauusa Koga, HanMCaHHOro B UMNepaTMBHOM CTUNE

YTob6bl MOMOYb BaM BHUKHYTb B (DYHKIIMOHAJbHbBIN CTWU/Ib, B JAHHOM
paszesie OyIeT peopraHM30BaH MMIIEPATMBHBIN TOAXOM K BBIBOIY
TabAMIBI  YMHOXEHMSI, T[OKa3aHHO/ B JucTuHre 7.18. Hama



dyHKIMOHAMbHAS aJbTepHATHBa II0Ka3aHa B JIMCTUHTe 7.19.

Jiucturr 7.19. @yHKUMOHaNbHbIM CNOCO6 CO3AaHUA TabNULbI
YMHOX€EHHS

// Bo3BpaweHue CTpOYKM B BMAE MOCNEeaoBaTENIbHOCTMU
def makeRowSeq(row: Int) =
for (col <- 1 to 10) yield {
val prod = (row * col).toString
val padding = " " * (4 - prod.length)
padding + prod
b

// Bo3BpaweHue CTPOKM B BMAE CTPOKOBOLO 3HAYEHUSA
def makeRow(row: Int) = makeRowSeq(row).mkString

// Bo3BpaweHune Tabnuubl B BMAE CTPOKOBbLIX 3HAYEHUN,
N0 OAHOMY 3HAYEeHUK

// Ha Kaxayw CTpPOKY
def multiTable() = {

val tableSeq = // nocnepoBaTefbHOCTb W3 CTPOK
Tabanubl

for (row <- 1 to 10)
yield makeRow(row)

tableSeq.mkString("\n")
h;

iMnepaTuBHBIN CTWIb TIPOSBASETCI B JUCTUHre 7.18 nByMA
criocobamu.  Bo-mepBbix, 1000YHBIM  3(GEKTOM OT  BbI30OBa
printMultiTable — BbIBOOOM TaOaMIIBI YMHOXKEHMS HA CTaHIAPTHOE
ycTpoiictBo. B nuctunHre 7.19 GyHKIMS peopraHu3oBaHa TaKUM



06pa3oM, UTOObI BO3BpAIIaTh TAOJMUILy YMHOXKEHMS B BUIEe CTPOKOBOIO
3HaueHMs. [IockobKy (PYHKIIMSI OOJIbIlle HE 3aHMMAETCS BBHIBOAOM Ha
CTaHApPTHOE YCTPONCTBO, OHAa IepeuMeHoBaHa B multiTable. Kak
y)ke YIIOMMHAJI0Ch, OMHUM U3 IPeUMYIIeCTB (PYHKIIMI, HEe MMEIIIMX
NMo60OUYHBIX  3(PGPEKTOB, SABASIETCSI  YIOPOIIeHMe uX  OJIOUYHOrO
TecTupoBaHusl. Iy tectupoBauust printMultiTable nmoHamo6mIoCh
O0bI KaKMM-TO 0Opa3oM IiepeonpenensitTb print u println, 4YToOBI
MOKHO OBLIO IIPOBEPUTH BBIBOJ Ha KOPPEKTHOCTb. A IPOTECTUPOBATH
multiTable MOXHO ropasgo Mpolle — IIPOBEPKON ee CTPOKOBOro
pesyibTara.

I pyruMyu BepHbIMM MpU3HAKAMM MMIIEPATUBHOTO CTUJIS B QYHKIIUU
printMultiTable gBistorcs ee uukia while u var-nepeMeHHbie. B
oTanumMe OT 3Toro, B QyHKuuMM multiTable pgnsa BeIpaskeHUId,
BCIIOMOTraTe/IbHbIX (PYHKIIMIT ¥ BbI30BOB MKString ucoab3yoTcs val-
riepeMeHHbIE.

YroObl 00J€TUMTH UYTEHME KOJd, Mbl pPEeOpraHM30BaIM [IBE
BCrioMorarTeJyibHble (QyHKUMM, makeRow u makeRowSeq. ®yHKIius
makeRowSeq ucronb3dyeT BoipaxkeHue for, yeit reHepaTop BBHIMIOJIHSIET
riepebop HoMepoB cToj16110B OT 1 7o 10. B Tene storo for-BeIpaskeHus
BBIUMCJISIETCSI TPOM3BeIeHMe 3HAUeHMSI CTPOKM Ha 3HauyeHMe CTOJbIIa,
orpenessieTcsl OTCTYII, HeOOXOOMMBIN [IJisl ITPOU3BEeIEeHMSI, BbIIAETCS
pes3yibTaT 00beIMHEHMSI CTPOK OTCTYIIA U IIpou3BeneHMs1. Pe3yibTaToM
BeIpakeHuss for OymeT IOC/IedOBATENbHOCTb (OAVMH M3 IIOJK/IaCCOB
scala.Seq), comepxaiasi BblJJaHHbIE CTPOKM B KauyeCTBE 3JIEMEHTOB.
IIpyrasi BcrnomoraTtenabHasi (GyHKIMSI, makeRow, MOpoCTO BbI3bIBaeT
Mmeton, mkString B OTHOILIEHMM pe3yjabTaTa, BO3BPAIEHHOTO
dyuxkimeit makeRowSeqg. Merom mkString oObemuHSIeT CTPOKH,
MMewIIuecs B IOCAeA0BaTe/JbHOCTM, BO3Bpalllasi MX B BUIE OIHOI
CTPOKM.

Meton multiTable cHavasna wuHMOManusupyer tableSeq
pe3yJbTaTOM  BBIMIOJIHEHUSI  BbIpakeHus1 for, deir TreHepaTop
repebupaet uncaa ot 1 mo 10, uT0o6BI OIS KakKAoro Bei3oBa makeRow
IIOJy4aJIoCh CTPOKOBOE 3HAueHMe IS HaHHOM CTPOKM TabUIIbI.



IMeHHO 3Ta CTpOKa U BBIJAETCS, TO3TOMY Pe3yJbTaTOM BBIIIOJIHEHWUS
sToro for-BeIpakeHMs1 OyIeT MOCJIEIOBATEIbHOCTh CTPOKOBBIX
3HAUYEHMI, IPeACTaBJSIOMMX CTPOKM Tabnuibl. OcCTaeTcs TOJIbKO
Ipeobpa3oBaTh I10CJIEAOBATEILHOCTh CTPOK B OOHY CTPOKY. s
BBITIOJIHEHMS STOM 3a[1auy BbI3bIBaeTCs MmeTon mkString, 1, IIOCKOJIbKY
eMy repemaetcs 3HadeHue "\n'", Mbl IojiydaeM CMMBOJI KOHIIA CTPOKMU,
BCTABJIEHHBII MeEXIOy BCeMM CTpokamu. Ecau 1epematb CTpPOKY,
Bo3BpalleHHyi0 multiTable, dyHkuunu println, Bbl yBUAUTE, UTO
BBIBOIMUTCS TOYHO TaKas ke Tabiauila, YTO M IpU BbI3oBe (QYHKINUU
printMultiTable:

4 5 6 7 8 9 10
8 10 12 14 16 18 20
12 15 18 21 24 27 30
12 16 20 24 28 32 36 40
10 15 20 25 30 35 40 45 50
12 18 24 30 36 42 48 54 60
14 21 28 35 42 49 56 63 70
16 24 32 40 48 56 64 72 80
18 27 36 45 54 63 72 81 90
10 20 30 40 50 60 70 80 90 100

o oy N
O O W

O 00 N O UT A WWDN P

Pe3iome

[lepeueHb BCTPOEHHBIX B Scala yIpaB/sSiOmUX CTPYKTYP MMUHUMAJIEH,
HO 3TU CTPYKTYPbI BIIOJIHE CIPAB/SIIOTCS CO CBOMMM 3amauamm. Kx
paboTa Moxoska Ha OeiCTBUS MX MMIIEePAaTUBHBIX SKBUBAJIEHTOB, HO,
IIOCKOJIbKY MM CBOVCTBEHHO BbIZAaBaTh 3HAaueHMe, OHU MOAAepPsKUBAIOT
U QYHKIMOHAJNBHBIN CTUIb. He MeHee BaXHO M TO, 4YTO OHU
BHMMATE/IbHBI K TOMY, YTO IMpPOITYyCKAalOT, OCTaBJISII TaKMM 00pa3om
roJjie JesTeIbHOCTU IJISI OJHOTO M3 caMbIX 3(¢EeKTUBHBIX CBOJCTB
Scala — QyHKUMOHANBHBIX JUTEPAJIOB, KOTOpPble pacCMaTpMUBAIOTCS B
cenyrollen riase.



57 3pech B GyHKUMM gcd UCTIONB3YeTC sl TOUHO TAKO¥ Ke MOAX0]], KOTOPbIN MPUMEHSIICS B
OJHOMMEHHO! (QYHKUMM B IUCTUHTE 6.3 17151 BBIYMCIIEHMS] HAUOOBIIUX OOIIUX JAesTUTeNe Ijis
kinacca Rational. OcHOBHOe OT/IMUMe 3aK/II0UaeTCs B TOM, YTO BMecTo Int-3HaueHuit ged Kop,
paboraet ¢ Long-3HaueHUSIMM.

58 TouHee, BrIpaskeHMe CIIpaBa OT CMMBOJIOB <- B for-BoIpaskeHUM MOKET OBITH JIIOOOrO THUIIA,
MMelolero onpeneaeHHble MeTOAbI (B JaHHOM ciayuae foreach) c cooTBeTcTByIONIMMU
curHatypamu. I[logpo6HOCTH TOro, Kak KoMImuIaTop Scala o6pabaTsiBaeT BoipaskeHus for,
paccMaTpMBalOTCS B I7iaBe 23.

59 XoTs MHCTPYKIMY case orepaTopa catch Bcerga HY>)KHO 3aK/II0UaTh B KPYTJible CKOOKH, try
u finally He TpeOYIOT MCITOTb30BaHMS KPYTJIbIX CKOOOK, €C/IM B HUX COAEPIKUTCSI TOJIbKO OJTHO
BbIpakeHue. Harpumep, MoxkHO HamucaThb: try t() catch { case e: Exception => ... } finally ().

60 W13 3Toro mpaBuia eCTb HECKOJIbKO MCK/IIOUEeHMIA, TOCKOIbKY B Scala MHOTAa MOXKHO
BMECTO KPYIJIbIX A00aBUTh PUTypHBbIE CKOOKM. OIHUM 13 TIPUMEPOB MTOA0OHOTO UCITOAb30BaAHMS
(buUrypHBIX CKOOOK SIBJISIETCS a/IbTEPHATUBHBIN CMHTAKCUC BhIpaskeHMs for, pacCMOTpeHHbI B
pasnene 7.3.

61 dyukuus printMultiTable, mokasanHas B aucTuHre 7.18, HamMcaHa B MUMIIepaTUBHOM
ctuse. B cienyroiem pasnesie oHa 6yaeT mpuBefeHa K PyHKIIMOHATbHOMY CTUITIO.

62 KcraTi, B JaHHOM CJTy4yae IocJie MepBOro ornpeieie st Hy>KHO IMOCTaBUTb TOUKY C
3arIsSITOM, MOCKOJIbKY B IMPOTUBHOM C/Tydae JIeiiCTBYIONIMii B Scala MmexaHu3M, IToApa3yMeBaroImuit
UX UCII0JIb30BaHMe, He cpaboTaer.



8. OYHKUUM U 3aMbIKaHUSA

Korpma mporpaMMbl CTaHOBSITCSI OOJIbIIE, TOSIBJSETCSI HeOOXOAMMOCTh
X pa3bueHuss Ha HeOOJbIlNMe YacTM, KOTOPbIMU YIOOOHEe YIIpaBjsTh.
YTob6bl pa3mennTh MOTOK yIpaBjieHus, B Scala peanmusyeTcs momxoj,
3HAKOMbIIi BCe€M OIIBITHBIM MpPOrpaMMMCTaM: pasgejieHue Koja Ha
dbyukuun. ®aktmuecku B Scala mpepajaraeTcsi HECKOJbKO CIIOCOO0B
orpeneneHusi (QYHKIMIA, KOTOpPbIX HeT B Java. Kpome MeTomos,
MIPeACTABISIOINMX C000J (QYHKIMM, SIBJSIONIMECS YacTbi0 OOBEKTOB,
ecTb Takke  (QYHKIUM, BJIOXeHHble B  Apyrue  QYHKIINUH,
QYHKIIMOHAMbHbIE JUTEepaabl M (QPYHKIMOHA/JIbHbIe 3HAaUeHMS. B 3Toii
rylaBe BaM IIPeICTOUT TO3HAKOMMUTBCSI CO BCEMM  ITUMU
Pa3sHOBUAHOCTSIMMU (PYHKIMI, MMelomuMucs B Scala.

8.1. MeToapbl

Hambosiee pacmpocTpaHeHHBIM CIIOCOOOM ompeneneHuss (QYHKIM
SIBJISIETCSI BKJIIOUEHME MX B cocTaB o0ObekTa. Taxkast QYyHKLMUS
Ha3bIBaeTcsl memodom. B KauecTBe nmpuMepa B JAUCTUHTe 8.1 MoKa3aHbl
IBa MeTO[a, KOTOpble BMeCTe CUMTHIBAIOT [OdaHHble U3 ddaiiia ¢
3aJJaHHBIM MMEHEM M BBIBOISIT CTPOKM, OJIMHA KOTOPBIX ITIpEBbIIIAET
3agaHHy0. [lepen KaXkmoil BbIBEIEHHON CTPOKOM YKa3bIBAETCS UMS
(daitna, B KOTOPOM OHA MOSIB/ISIETCS.

Jlucturr 8.1. LongLines ¢ 3akpbITbiM MeTOAOM processLine

import scala.io.Source

object LongLines {
def processFile(filename: String, width: Int) =

{

val source = Source.fromFile(filename)



for (line <- source.getlLines())
processLine(filename, width, line)

private def processLine(filename: String,
width: Int, line: String) = {
if (line.length > width)
println(filename + ": " + line.trim)

by
by

MeTton processFile nojiyyaeT B KauecTBe apamMeTpoB UM (aiina
1 IyiuHy cTpoku. OH co3maeT Source-o6beKT, a B OTHOLIEHUM 00beKTa
source B re”Heparope BbipaskeHMs1 for BbI3bIBaeTcsa Metof getLines.
Kak ynmomuHanoch B 1are 12 rimaBbl 3, MeTon getLines Bo3Bpallaer
UTEPATOP, KOTOPBIN IIPU KaKOOM UTepaluyu BbigaeT OOHY CTPOKY U3
daiina, UcKIOYasl MpM 3TOM CMMBOJ KOHIIA CTPOKMU. BoipaskeHne for
obpabaTpiBaeT  KaKIOYyI0D M3  ITUX  CTPOK  IIyTeM  BbI3OBa
BCIIOMOTraTeJIbHOTO MeTojaa processLine. Merton processbLine
roJjiyyaetT Tpu IapamMetrpa: umsa ¢aina (filename), OaMHY CTPOKMU
(width) u crpoky (line). OH mnpoBepsieT MIJIMHY CTPOKM Ha
IIpeBbIllIeHMEe 3aJaHHOM OJMHBI U TIPU TOJOXKUTEJIbHOM pe3yJbTaTe
BBIBOIUT UM (aiiia, JBOeTOUME U CTPOKY.

HOnsg ucrionb3oBauusi LongLines w3 KOMaHOHOM CTPOKM MBI
co3JaguM MpUJIOKEeHMe, OXMIawllee IPUMeEHeHUS IJIMHbI CTPOKU B

KayecTBe IIePBOTO aprymeHra KOMAaH/THOJ CTPOKU i
MHTEPIIpETUPYIOIIee MOC/IeayIole apryMeHTbl B KauecTBe MMEH
@aﬁHOB§5:

object FindLonglLines {
def main(args: Array[String]) = {
val width args(@).tolnt
for (arg <- args.drop(l))
LongLines.processFile(arg, width)



by
by

Ons moucka B LonglLines.scala CTpPOK, MOJMHA KOTOPBIX
npeBbilllaeT 45 CUMMBOJIOB (TaM BCero oOAHa TakKasl CTPOKa), 3TO
MIpWIOKeHMEe MOXKHO UCIT0Ib30BaTh CIeAYIOIIMM 06pa3om:

$ scala FindLongLines 45 LonglLines.scala

LongLines.scala: def processFile(filename: String,
width: Int) = {

o cux 1op Bce 3TO ObIIO OUEHb IOXO3Ke Ha TO, UTO ObI BBI JeJIa/iN B
M1000M 00BbEKTHO-OPUMEHTUPOBAHHOM $I13bIKe. Ho KoHIenuys GyHKLMN
B Scala HaMHOro yHuBepcajbHee NIpPMMEHEHMs IIPOCTOro meronma. B
9TOM $I3bIKE IIPOrPaMMMPOBAHMUSI IIPeHjIaraloTcsl ApYyrue CIocoObl
BbIpaskeHMs QYHKIINIA, pacCMaTpUBaeMble B CJIEAYIOMIMX pasienax.

8.2. JlokanbHble GpyHKLUM

KoHcTpykimga wMetoma processFile wu3 mpenpiayinero paspesna
MIPOJIEMOHCTPUPOBAJIa BAXXHOCTh MPUHLIMIIOB PaspaboTKM, MPUCYIIUX
(OYHKIMOHATIBHOMY CTUJ/IIO ITPOTPaMMMPOBAHMSI: ITPOTPAMMbI TOJIKHbI
ObITb pa3dUThl HAa MHOXKECTBO HeOOJbIIMX QYHKIMUIA C YeTKO
omnpedeNeHHbIMM 3aJavyaMy. 3adacTyl0 OTAeIbHO B3sITas (QYHKIIMS
MMeeT BecbMa HeOO0/bIIoi pa3mMep. I[IpeumMyIecTBOM TaKOro CTUJIS
SIBJISIETCSI TIpeIOCTaBjIeHMe IIPOTPaMMMUCTY MHOKECTBA CTPOUTEIbHbBIX
6JIOKOB, TTO3BOJISIIOIIMX COCTABJISTh r'MOKME KOMIIO3UIIUY ITPU CO3TaHUU
6oJiee CJIOKHBIX KOHCTPYKLMI. Takue CTpoUTeabHbIe OJIOKM IOIKHBI
OBITh JOBOJIBHO MIPOCTBIMM, YTOOBI C HMMM OBLIO Jierde pa3o0paThCs
II0 OTIEeJIbHOCTH.

[Ipy TakoM MOAXOMEe BBISIBISIETCS OAHA IIpobjemMa: MMeHa BCeX
BCIIOMOraTe/ibHbIX (YHKIIMII MOTYT 3acOpsSiTh MHPOCTPAHCTBO MMEH
IIporpaMMbl. B MHTepmpeTaTOpe 5TO MPOSIBISIETCS HE TaK SIPKO, HO KakK
TOJIbKO (YHKUMM OYIyT yIIaKOBaHbI B MHOTOKPAaTHO MCIIOJIb3yeMble



KJIACChl ¥ OOBEKTHI, sKeJIaTe/IbHO CKPBITh BCIIOMOTraTebHble (QYHKINU
OT TIOJib30BaTesieli Kiaacca. 3avacTyio, OyayuuM OTAeIbHO B3SITHIMU,
Takue (QYHKIMM HEe MMEIT 0COO0TO CMBbICJAa M BO3HMKAET KeJlaHue
COXPaHSITh MOCTATOYHYIO CTeNeHb TUOKOCTM, UYTOOBbI MOKHO OBLIO
yOAIUTh BCIIOMOraTe/JbHble (YHKLIMM, €CaM TM03XKe Kiacc Oymer
reperycaH.

B Java OCHOBHBIM MHCTPYMEHTOM [JISI 3TOTO SIBJISIETCSI 3aKPBIThIN
MeTo,. Kak ObLI0 ITPOAEMOHCTPUPOBAHO B JUCTUHTE 8.1, TOUHO TaKO
’Ke MOAXO0J, C MICIIOJIb30BaHMEM 3aKpbITOrO MeToma paboraeT u B Scala,
HO B 3TOM S$I3bIKe IIpe[JjaraeTcsl U elle OAMH: MOXHO OIIpene/MTh
dGYyHKUMIO BHYTpU Apyroil GyHKuuKu. Kak u JioKajbHble mepeMeHHbIe,
Takue JIOKaJibHble GYHKIMM BUIHBI TOJAbKO B IIpefesax CBOEro
3aKpbITOro 06j10Ka. PaccMoTpuM nmpumep:

def processFile(filename: String, width: Int) = {

def processLine(filename: String,
width: Int, line: String) = {

if (line.length > width)
println(filename + ": " + line.trim)

val source = Source.fromFile(filename)
for (line <- source.getlLines()) {
processLine(filename, width, line)

by
by

30ech peopraHmM3oBaHa UCXoAHas Bepcusi Longlines, moka3aHHas
B JucTuHre 8.1: 3aKpbIThIii MeTon processLine ObLI mpeBpalleH B
JOKanbHYIO (yHKIUMIO mjasi processFile. [Ins sTtoro ObIn yaaaeH
MoauduKaTop private, KOTOPbIMI MOI OBITh IMPUMEHEH TOJbKO IJIS



3JIEMEHTOB Kjacca (M 3TO ero eOMHCTBEHHOe IIpeJHasHayeHue), a
ompenenenne QyHKIuM processLine ObUIO IIOMEIIEHO BHYTPb
oripenenenusi QyHKuuM processFile. B KauecTBe JIOKaJIbHOI
dbyukus processLine HaxomuTcsi B 00JaCTM BUAMMOCTM BHYTPU
dyHkuuu processFile, 3a mpeaenaMu KOTOPOJ OHA HEIOCTYIIHA.

Ho Temepn, korga QyHKIMSI processLine omnpeneneHa BHYTPU
dyHkuunu processFile, mosiBuiaach BO3MOXHOCTb BHECEHMUS ellle
OIHOTO yCOBepIlIeHCTBOBaHMA. Bel 3ameTtmin, yto £ilename u width
repenarTCs BCIIOMOraTebHOM (PYHKIMM, KakK U mpexnae? B aToMm Her
HMKAKO/ HeOOXOAMMOCTH, ITOCKOJIbKY JIOKaJbHble (YHKIUMU MOTYT
MoJiyyaTh JOCTYI K MapaMeTpaM oOKpyxamwiieir ux dyHkuuu. Kak
[I0Ka3aHO B JIMCTUHIe 8.2, MOXHO IIPOCTO BOCIOJIb30BATbHCS
rapaMeTpamu BHellHel QyHKUMMU processLine.

Jiuctunr 8.2. LongLines ¢ nokanbHoit pyHKuMein processLine

import scala.io.Source
object LongLines {

def processFile(filename: String, width: Int) =
{

def processLine(line: String) = {
if (line.length > width)
println(filename + ": " + line.trim)

val source = Source.fromFile(filename)
for (line <- source.getlLines())
processLine(line)



3

3ameTmau, Kak yIOpocTwicsa Kop? Takoe  MCHOJb30BaHUeE
rapamMmeTpoB OXBaTbIBAOLIEN byHKRIMM SIBJISIETCS U POKO
pacIpoCTpaHeHHbIM U BeCbMa IOJIE3HBIM IPUMEepPOM IpeSoCTaBIsIeMOn
sI3bIKOM Scala yHMBepcaabHOI B/IOKEHHOCTU. B/I0SKeHHOCTb U 0671aCTH
BUIOMMOCTM TIPUMEHUTEJIbHO KO BCeM KOHCTPYKIMSIM $3blka Scala,
BK/IIOUasi QYHKIIMM, pacCMaTpuUBalOTCSI B pasmerne 7.7. OTO HOBOJIbLHO
MPOCTOVi, HO BecbMa 3(PdEeKTUBHBIN TPUHIINUII, 0COOEHHO B S3bIKaX,
MCHOMb3YIOIMX QYHKIMM TTIePBOTO KJlacca.

8.3. MyHKuMM nepBoro Knacca

B Scala mmerorcsi yHkyuu nepsozo kaacca. Bbl MOXeTe He TOJIbKO
OIpene/IUTb UX UM BbI3BATh IJISI BBIMIOJIHEHMS, HO M 3amucaTbh B BUeE
0e3bIMSIHHBIX Jiumepasnos, TIIOCAe 4dYero ImepegaTb MUX B KadyecTBe
3HaueHuti. TIoHsITMe (QYHKIMOHAJbHBIX JIMTEPAJIOB OBLIO BBEIEHO B
rjaBe 2, a X OCHOBHOW CMHTAKCUC ITOKa3aH Ha puc. 2.2.

@OYHKIIMOHAIbHBIN JUTEpaJ KOMOMIMPYETCS B KJIacC, KOTOPbIN ITpu
CO3JaHMM IK3eMIISIpa Ha 3Talle BbIMOJTHEHMS IIPOTrpaMMbl CTAHOBUTCS

(QYHKYUOHANbHBIM snauenuem®®. Takum oOpa3oM, pasHHUIA MeXIy
(QYHKIUMOHAIbHBIMM JIUTEpAIaMM M 3HAYEeHUSIMU COCTOMUT B TOM, UTO
(QYHKIMOHAIbHbIE JIMTEpPa/ibl CYIIeCTBYIOT B MCXOOHOM KoOjlie, a
(GYHKIMOHA/IbHbIE 3HAYEHMS CYLIECTBYIOT B BUJlEe OOBEKTOB Ha JTarle
BBITIOJIHEHMSI IIPpOrpaMMbl. IDTa pa3HUIIA BO MHOTOM II0XOKa Ha
pasHUIly MeXmy Kiaaccamy (MCXOOHBIM KOOOM) UM OO0beKTaMu
(Co3aBaeMbIMM Ha dTarle BbITIOJHEHNS ITPOTPAMMEI).

[IpocToit (YHKUMOHAJBHBINA JUTepasa, IPUOABISIONIUIA K YMCTY
eIVHUILY, UMeeT CeqyIoIINi1 BUL,:

(x: Int) => x + 1

CoueTaHue CHMMBOJIOB => yKa3bIBaeT Ha TO, YTO 3Ta (QYHKLMS
npeBpaillaeT TO, UYTO CTOMUT cCJieBa OT ITOTO codeTaHust (Jiroboe



11eJIOYMC/IEHHOE 3HAaueHMe X), B TO, UTO HAaXOOUTCS CIIpaBa OT Hero (X
+ 1). Takum ob6pasom, maHHasT (QYHKIMUSI OTOOpaskaeT Ha JI0OYIO
11eJIOYMC/IEHHYIO ITIepeMEHHYI0 X 3HaueHue X + 1.

DYHKIMOHAIbHBIE 3HAYEHMS SIBJISIOTCSI 00beKTaMM, CJIed0BaTeIbHO,
TIPY KeJIAHMUM UX MOKHO XPaHUTh B IepeMeHHbIX. OHM TaKKe SIBJISTFOTCS
(GYHKUMSIMM, CIeI0BAaTe/NbHO, Bbl MOXETe BbI3bIBATh UX, MCIIOIb3YS
OOBIYHYIO CMCTEMY 3aIMCH BbI30Ba QYHKLMI C IPUMEHEHMEM KPYTJIbIX
CKOOOK. BOT Kak BBIIVISAST IpUMePbI 000MX ITUX OeiCTBUIA:

scala> var increase = (x: Int) => x + 1
increase: Int => Int = <functionl>

scala> increase(10)
res@: Int = 11

[Tocko/MbKY 1increase B [JAHHOM IIpMMepe SBJISIETCS Var-
TiepeMeHHOI, TO I03Ke €1 MOKHO IIPUCBOUTD APyroe 3HaueHue:

scala> increase = (x: Int) => x + 9999
increase: Int => Int = <functionl>

scala> increase(10)
resl: Int = 10009

Eciut HY>XHO, YTOOBI B (DYHKI[MOHAIbHOM JINTEpaJie UCI0J/Ib30BaIOCh
6oJiee OAHOV MHCTPYKLVMU, CJIeAyeT 3aKIIUNUTh €ro TeJo B (pUrypHbie
CKOOKM UM TIOMEeCTUTb KaXKAyl0 MHCTPYKIMIO Ha OTHENIbHOI CTPOKe,
chopmupoBaB 0Osiok. Kak ¥ B «jlIyyae co3gaHMs MeTola, Koraa
BbI3bIBaeTCsl (YHKIMOHAAbHOE 3HaueHue, OYAYyT BbHIMTOJHEHbI BCe
MHCTPYKLUMM ¥ 3HAYeHMeM, BO3BpalllaeMbIM U3 (YHKIMM, CTaHeT
3HaueHue, moyiydyaemMoe Ipy BbIYMCAeHUM TOC/IeTHETO BbIpaskeHUS

scala> increase = (x: Int) => {
println('"We")



println("are")
println("here!")
x + 1

3

increase: Int => Int = <functionl>

scala> increase(10)
We

are

here!

Res2: Int = 11

MTaK, Bbl yBUOE/IM BCE OCHOBHbIE COCTaBJIsIIONIME (DYHKIIMOHATbHbBIX
AuTepasoB U  (QYHKIMOHAJIbHBIX 3HaueHMil. BO3MOXHOCTM UX

IpUMeHeHMsT 00ecrneuuBalOTCsI MHOIMMM Oubimorekamu  Scala.

Hanpumep, metomom foreach,leTYHHHNIﬂHH]MEX]«NUEKHMﬁQS.

OH mosayyaeT (QYHKIMIO B KadyeCTBe aprymMeHTa U BbI3bIBaeT €€ B
OTHOIIIEHUM KaXXAOI0 37IeMeHTa CBOeli KOJIJIeKI M. A BOT KaK OH MOXeT
OBITDH MCITOJIb30BAH JIJISI BBIBOIA BCEX 3JIEMEHTOB CITMCKA:

scala> val someNumbers = List(-11, -10, -5, @, 5,
10)
someNumbers: List[Int] = List(-11, -10, -5, @, 5,
10)

scala> someNumbers.foreach((x: Int) => println(x))
-11

-10

-5

0

5

10



B mpyrom mnpumepe WUCIOJb3YETCS TaKKe MMEIIIUICSI Y TUIIOB
koyutekumit meton filter. OH BpIOMpaeT Te 3JeMEHThI KOJUIEKLIMH,
KOTOpbI€ TMPOXOAST BBIMIOJHSIEMYIO II0JIb30BaTeJeM IIPOBEPKY C
nomouibio ¢GyHKuUMKU. Hampumep, nasg QuUabTpalum MOXKET ObITh
3ageiictBoBaHa ¢QyHKIMSI (x: Int) => x > 0. OHa orobOpaskaer
IIOJIOKMTEJIbHOE 1Ie/ioe YMCI0 B true, a BCce OCTajbHbIE UMClIa — B
false. Meron filter MOXHO MCIIO/JIb30BATh CJIEAYIONIMM 00pa30OM:

scala> someNumbers.filter((x: Int) => x > 0)
res4: List[Int] = List(5, 10)

Bonmee mompobHO 0 Mertomax, momobubix foreach m filter,
IIOrOBOPUM I1033Ke. B rimaBe 16 paccMaTrpuBaeTcss UX UCIOJb30BaHME B
Kinacce List, a B miaBe 17 — mpuMeHeHMe C IOPYITMMM TUIIAMU
KOJIJIEKLIUA.

8.4. Kpatkue ¢popmbl PyHKLUOHANBHBIX TUTEPANIOB

B Scala mmMeeTcst HeCKOJbKO CIIOCOO0B M30aBJeHMSI OT M3OBITOUHON
MH@OpMalK, TO3BOJSIONIMX 3a0MUChIBATh QYHKIIMOHAIbHbIE JIUTEPaJIbI
6osiee KpaTKo. He ymyckaiTe Takoii BO3MOXKHOCTM, ITOCKOJIbBKY 3TO
TI03BOJISIET BaM YOPaTh M3 CBOET0 KOAA HEHYKHBIN XJIaM.

OouH  us3 CIIOCOOOB 0osee  JIAKOHMYHOTO  HaIMCAHUSA
(OYHKUMOHA/IIBHBIX JIATEPAJIOB 3aK/II0UaeTCsI B OTOpPAChIBAaHUM TUIIOB
nmapaMeTpoB. IIpy 9TOM NpempIayIIuii mpuMep ¢ (GUJIBTPOM MOKET
OBITH HAIIMCAH CJIEOYIONIMM 00pa3soMm:

scala> someNumbers.filter((x) => x > 0)
res5: List[Int] = List(5, 10)

Kommunstop Scala 3HaeT, 4yTo mepemMeHHast X JOJ’KHA OTHOCUTBHCS K
LeJIbIM YMCjIaM, IMOCKOJIbKY BUIMUT, UYTO Bbl Cpa3y >Ke IMpUMeHseTe
dyHKUMIO 179 (GUIbTpaluMM CIIMCKa 1eJbIX YKcesl, Ha KOTOPBIA
cchtaeTcs  00beKT someNumbers. DTo Ha3bIBaeTcs  yenesol



munu3ayueti, TTOCKOJIbKY I1IeJIeBOMY MCIIOJIb30BAHMIO BbIPa)KEHUSI — B
OTaHHOM cay4dae B KayecTBe apryMmeHTa ILJIST
someNumbers.filter() — pa3speumieHo BIMATbD Ha TUIIMU3ALMIO
BbIpa)XXKeHNSI — B JAHHOM CJIydyae Ha OIlpefiejieHMe TUIa MapameTpa X.
[Togpo6GHOCTM LeJIeBOV TUIIM3allMy HaM ceifyac He BakHbI. Bbl MoskeTe
IIPOCTO MPUCTYOUTh K HaNMCaHMIO (QYHKIMOHAJBHOIO JMTepasna 6e3
TUIIA apryMeHTa ¥, ec/iM KOMIIWISITOP He CMOKET B HeM pa300paThbcsl,
mob6aButh Tun. Co BpeMeHeM Bbl HayHeTe IIOHMMAaTh, B KaKUX
CUTyalUSIX KOMOWISITOP CMOMKET, @ B KaKMX HEe CMOXET PellUTb 3Ty
3arajgky.

BTopoii cmoco6 m306aBiieHMS OT  M30BITOYHBIX  CUMBOJIOB
3aK/II0YaeTCsl B OTKa3e OT KPYIJIBIX CKOOOK BOKPYI MapamMmeTpa, TUII
KOTOPOro OymeT BbIBEIEeH aBTOMATHUECKMU. B Impempimyiem ImpumMepe
KPYIJIble CKOOKM BOKPYT X COBEPILIEHHO U3JIUIIHNA:

scala> someNumbers.filter(x => x > 0)
res6: List[Int] = List(5, 10)

8.5. CuHTakcuc samectutens

Yto6bl caenaTh (QYHKIMOHAJBHBIM JUTEpaa elle Kopoue, MOKHO
BOCITIO/Ib30BaTbCSl 3HAKOM IIOJYEpPKMBAHMSI B KaueCTBe 3aMeCTUTEeJIs
IJIsI OMHOTO MJIM HeCKOJbKMX MapaMeTpOB IMPU YCIOBUM, UTO KaXKAbIii
rnapaMeTp MOSBJSIETCSI BHYTpU (YHKIMOHAIbHOTO JMUTEpasa TOJbKO
oouH pa3. Hampumep, = > 0O mpexacraBisieT co00ii OueHb KPaTKYIO
dbopmy 3anucu i QYHKLMM, IIPOBEPSIIOINIEH, UTO 3HAUeHMUe OOoJIblie
HYJISL:

scala> someNumbers.filter(_ > 0)
res/: List[Int] = List(5, 10)

3HaK MOAYEPKMBAHMS MOXKHO PacCMaTpuBaTh Kak OJIaHK, KOTOPBIA
cjlegyeT 3aloJHUTb. ODTOT OJIaHK OyaeT 3arojiHeH apryMeHTOM
GYHKIMM TIpM KaXIOM ee BbI3oBe. Hampumep, mpM yCIOBUM, UYTO



nepemeHHass someNumbers Obla 37ech  MHUIIMAJIM3MPOBAHA
3HauyeHueMm List(-11, -10, -5, 0, 5, 10), metoxn filter 3ameHUT
6/aHK B _ > O cHauvana 3HaueHueM -11, monyumB -11 > O, 3aTem
3HauyeHueM -10, nmoayuus -10 > @, 3ateM -5, noayums -5 > @, 1 Tak
najiee o KoHLA cnucka List. Takum obpa3om, (yHKIMOHATbHBIN
JquTepan _ > O sBISeTCs, KaK 37eCb II0Ka3aHO, 3KBMBAJIEHTOM
HEMHOTO 00JIee IIPOCTPAHHOTIO JUTepaaa X => X > 0:

scala> someNumbers.filter(x => x > 0)
res8: List[Int] = List(5, 10)

HNHorpa IIpU MCIIOJIb30BaHVMIM 3HAKOB IMOAYEPKMBAHWS B KadeCTBeE
3aMeCcTuTesien mapamMeTpoB Yy KOMIIMJIATOpPpa MOXET OKa3aTbCAa
HeaJo0CTaTOYHO ]/[H(l)OpMaLU/H/I OJid  BbIBOJAd HEYKA3aHHbLIX TUIIOB

rnapaMeTpoB. IIpeamnosoxkuM, K OpuMepy, UYTO Bbl CaMy HaOuUcaau
+

scala> val £ = + _
<console>:7: error: missing parameter type for
expanded
function ((x$1, x%$2) => x$1.%plus(x$2))
val £ = + _
AN

B Takux c1ydyasax HY>KHO YKa3aTb TUIIbI, MUCITOJIb3YA IBOETOUNE:

scala> val £ = (_: Int) + (_: Int)
f: (Int, Int) => Int = <function2>

scala> f(5, 10)
res9: Int = 15

Cnepyer 3aMeTUTb, UTO _ + _ pacliupseTrca B JUTepan IJis
dyHKUMM, I[oJayvalolleli ABa napameTpa. Ilo3TomMy COKpallleHHYIO
dopMy MOXHO MCIOJAb30BaTh, TOJbKO €CAM KaXKOblii IapaMeTp



npuMeHsieTcsl B (QYHKIMOHAJIbHOM JiMTepasie He 6Gojiee OIHOTrO pasa.
HeckosibKO 3HAKOB MOOYEPKMBAHUS O3HAYAIOT HalMuMe HeCKOJbKUX
rapaMeTpoB, a He MHOTOKpPAaTHOE MCII0JIb30BaHMEe OLHOTO U TOTO Ke
rnapamerpa. IlepBblii 3HAK MOAYEPKMBAHUS IIPeACTaBJISIET IEPBbIN
rapamMeTp, BTOPOI 3HaK MOAUYEePKMUBAHUS — BTOPON IapaMeTp, TPeTUm
3HAK MMOJUYEePKUBAHUS — TPETUI ITapamMeTp U T. 1.

8.6. HYactTMuHo npumeHsieMble PyHKLMUU

B mpenpioymux npumepax 3HaKu MOOUEPKMBAHUS CTaBUJIMCh BMECTO
OTAe/IbHBIX ITapaMeTpPOB, HO MOXXHO 3aMEeHUTh 3HAKOM MMOgUEepKUBaAHUS
U BeChb CIIMCOK mapameTpoB. Hampumep, BmMecto println(_) MOXHO
BOCIIOJIb30BAaThCS KOgoM println . PaccMoTpum Kof:

someNumbers. foreach(println _)

B Scala sta kpaTkas dopma MHTepHpeTUpyeTcs TaK, OyATO BbI
BOCIOJ/Ib30BAJIChH CJIETYIOUIMM KOIOM:

someNumbers.foreach(x => println(x))

TakuMm o06pasoM, 3HAK MNOAYEPKMBAHMS B JaHHOM CJIyyae He
SIBJISIETCSI 3aMECTUTEeJIeM OTHeNbHOTO mapaMmerpa. OH 3aMeHSIeT BecCh
CIIMCOK mapaMeTpoB. He 3a0yabTe IOCTaBUTH MPOOE]T MEXKIY MMEHEM
GYHKUIMM ¥ 3HAaKOM IIOJUEPKMBAHMSI, B IIPOTMBHOM CJIydae
KOMITWJISSTOP PEeNINT, YTO BbI IIOJpasyMeBaeTe CChUIKYy Ha Jpyroe
ob03HaueHMe, TaKoe KakK 0O003HaueHue MeToja Mo MMeHu println_,
KOTOPOTO, CKOpee BCero, He CyIIeCTBYeT.

Korma 3Hak moguyepKMBAHMS MCIIOJIb3YeTCSI TakKMM BOT 0OpasoM,
co3maeTcsl 4acTUMYHO IIpumeHsieMass ¢yHKIusI. B Scala, xorma mpu
BbI30Be (DYHKIIMM B Hee IepenaroTcs Ji00bie He0OX0AMMble apryMeHTbI,
Bbl IIpMMeEHsIeTe ee K 3TMM aprymeHtam. Hampumep, eciu mmeeTcs
cnenyroiast QyHKIIMS :

scala> def sum(a: Int, b: Int, c: Int) = a + b + c



sum: (a: Int, b: Int, c: Int)Int

(GYHKIMIO SUM MOXHO IIPUMMEHUTb K aprymeHTaM 1, 2 u 3 Takum
obpasom:

scala> sum(1l, 2, 3)
resld: Int = 6

YacTuuHO mnpuMeHsieMass QYHKIUMS SIBISETCS BbIpakeHUEM, B
KOTOPOM He COIepsKaTcs BCe apryMeHTbl, Heooxomumbie (QYHKIIUMN.
BMmecTo 9TOro ecTh JIMIb HEKOTOPBIE M3 HUX WJIM BOOOIIE HeT HMKAKUX
HEeOOXOOMMbBIX aprymeHTOB. Harmpumep, I co3maHus BbIpaskeHMUsI
YaCTUYHO MIPMMeHsieMOoi (QYHKIIMM, BbI3bIBAIOIIETO SUM, B KOTOPOM BbI
He IIpefoCTaB/isieTe HM OJHOIO M3 Tpex TpedyeMbIX apryMeHTOB, Bbl
roMeliaeTe 3HaK MoguepKMBaHus 1mocie sum. [TonmyumBiiascs QyHKIMS
MOKET 3aTeM ObITh COXpaHeHa B mepeMeHHOoi. PaccMOTpuM npuMmep:

scala> val a = sum _
a: (Int, Int, Int) => Int = <function3>

[Ipy HaAMUMM JAHHOTO KOJa KOMIIMISTOpP Scala co3maeT sK3eMILISIp
(GYHKIMOHANIBHOTO 3HAUeHMs], IIOJyYAIOIero TPU LeJ0UYMCIeHHBIX
rapaMeTpa, He YKa3aHHbIX B BBIPAKEHUM YACTUUHO IIpUMeEHSIEMO
byHKIMM sum , U IIpUCBauMBaeT CChIJIKY Ha 3TO HOBOE
dyHKIMOHA/IbHOE 3HAUeHMe repeMeHHOV a. Korma K 3TOMy HOBOMY
(GYHKIMOHAJIBHOMY 3HAYEHMI0 IIPUMEHSIIOTCS TpPU aprymeHTa, OHO
pasBepHETCSI M BI3OBET Sum, IIepeiaB B Hee Te Xe TPU apryMeHTa:

scala> a(1l, 2, 3)
resll: Int = 6

[IpoucxoauT ciedylolilee: IepeMeHHasl IO MMeHM a CChbLIaeTcsl Ha
00beKT QYHKIMOHAIBHOTO 3HAUEHMS. ITO (PYHKIMOHA/IbHOE 3HAUEHME
SIBJISIETCSI 9K3eMIJIIPOM KJjacca, CreHepUMPOBAHHOTO aBTOMAaTUUYECKU
KOMIIMIITOpOM Scala n3 sum _ — BbIpakeHUsI YaCTMUHO MPUMeHsIeMOIA
dynkuun. Knacc, creHepupOBaHHBIN KOMIIMJISTOPOM, MMeeT MeTO[,



apply, moJaydyawiuuini  Tpu apryMeHTa®. Nmerommiicss B

CreHepMpPOBaHHOM Kjacce meTon apply mosydaeT TpM apryMeHTa,
IIOCKOJIbKY 9TO M €CTh KOJMUYECTBO apryMeHTOB, OTCYTCTBYIOIIMX B
BeIpakeHuu sum . Kommnungrop Scala TpaHcaupyeT BbIpakeHue
a(l, 2, 3) B BbI30B MeToma apply, IpuUHAIIEKAIIEIO OOBEKTY
(GYHKIMOHAJIBHOTO 3HAaUeHMSI, IIepeaBasi eMmy Tpu aprymenrTa: 1, 2 u 3.
Takum obpasom, a(1l, 2, 3) saBasgeTcs KpaTKoil GopMoii C/IeAyIOIIero
Koja:

scala> a.apply(1l, 2, 3)
resl2: Int = 6

Meton, apply, KOTOpbIM  oOIpedejeH B  aBTOMAaTUYECKU
reHepupyemMom KOMIIMISTOpoM Scala kimacce M3 BbIpakeHMSI sum _,
IIPOCTO TMepenaeT ajbllle S3TU TPU OTCYTCTBOBABIIMX IlapaMeTpa
GYHKIMM Ssum M BO3BpalllaeT pe3yiabTaT. B JaHHOM ciaydyae MeETO[
apply Bbi3biBaeT sum(1l, 2, 3) 1 BO3BpalllaeT TO Xe, YTO U QYHKIIUS
sum, TO eCTh YMCJIO 6.

JlaHHBI/A BUA, BbIPa)KeHMUIi, B KOTOPbIX 3HAK IIOJYePKUBAHMUS
MCIIOJIb3YeTCS MIJIs1 TIpeJicTaBeHMsI BCEero CIMCKa IapaMeTpPoB, MOXHO

NpeACcTaBUThL cebe U IMO-ApyroMy — B KauyecTBe CIocoba
npeobpasoBanus def B (yHKIMOHaNIbHOE 3HaueHMe. CKaxkeM, ecCyu
MIMeeTCs JIOKaJ/IbHas dbyHKLMS, Harpumep

sum(a: Int, b: Int, c: Int): Int, ee MOXHO «3aBEpHYTb» B
dQYHKIIMOHATIbHOE 3HAaUeHMe, ueii MeTol, apply MMeeT TOYHO TaKue sKe
TUIIbI CIMCKA TlapaMeTpoB M pe3yiabTaTa. ITO (YHKIMOHAIbHOE
3HaueHue, OyAyuM NPUMEHEHHbIM K HEKMM apryMeHTaMm, B CBOIO
ouepenb IIPUMEHSIET SUM [IJISI TEX K€ CaMbIX apr'yMEHTOB M BO3BpalllaeT
pe3ynbTaT. Bbl He MOXeTe TIIPUCBOUTL II€PEMEHHOI MEeTOJL WU
BJIOKEHHYI0O (YHKLMIO /MO0 IlepemaTb ero win ee B KadecTBe
apryMeHTa Ipyroi (QyHKIUMM, OJHAKO BCe 3TO MOXHO CHeJaThb, eCju
«3aBEpHYTb» METOH, WM BJIOXEHHYI0 (PYHKIMIO B (YHKIMOHAJbHOE
3HauYeHue IIyTeM IIOMeIllleHMsl 3HaKa IOAUYepKMBAHUS II0CIe MMEHU
MeTOAa WM BJIOXKeHHO QYHKIINUNA.



Teriepb, HECMOTPSI HA TO 4YTO SuUum _ OENCTBUTEIbHO SIBJISIETCS
YaCTMYHO NpUMeHsIeMOit (YHKIMel, MOXeT ObITb, BaM HE BIIOJIHE
TIOHSITHO, TI0YeMY OHAa Ha3bIBAETCSI MMEHHO TakK. A BCe IIOTOMY, UTO OHa
IIPUMEHSIeTCS He KO BCeM CBOMM aprymMeHTtaM. UTo KacaeTcs sum _, TO
QYHKIIMS He TpUMeEHSeTCsI HU K OMHOMY M3 CBOMX aprymeHTOB. Ho BbI
TaK)Ke MO’KeTe BbIpasuUTb YaCTMUHO TIpUMeHsSeMyl0 (QYHKINIO,
IIpeJoCTaBUB €ii TOJbKO HEKOTOpble U3 TpebyeMbIX apTryMeEHTOB.
PaccmoTpum nnpumep:

scala> val b = sum(1, _: Int, 3)
b: Int => Int = <functionl>

B panHOM ciaydyae QYHKUMM Sum IIpeJoCTaBjieHbl IIepBbIi U
TOCJeIHUI apTyMeHTbl, a CpeJHUI apryMeHT He yKa3aH. [I0CKOIbKy
MIPOIyIIleH TOJIbKO OAMH apryMeHT, KoMOuasaTop Scala creHepupyet
HOBBII (DYHKIUMOHAJIbHbBIN Kjacc, 4yeit mMeTton apply IojgydaeT OAMH
aprymeHT. IIpu BbI30Be C 3TUM OJHMM aprymMeHTOM MeTon, apply
CreHepupOBaHHOM (QYHKIIMM BbI3bIBaeT (PYHKIMIO Sum, epeaaBas eit 1,
3aTeM apryMeHT, MepedaHHbIi QyHKUMM, U, HAKOHell, 3. PaccmoTpum
HECKOJIbKO IIPYMepPOB:

scala> b(2)
resl3: Int = 6

B sToMm ciyuyae b. apply BbeiseiBaetr sum(1l, 2, 3):

scala> b(5)
resl4: Int = 9

A B 3TOM Cityyae b . apply Bei3biBaetr sum(1l, 5, 3).

Ecniu ¢GyHKUMS TpebyeTcs B KOHKPETHOM MeCTe KOna, TO IIpu
HaIlMCaHUM BbIPpasKeHMSI YaCTUYHO IIpUMeHsIeMOoli QyHKIM, B KOTOPOM
He YKa3aH HU OOMH MapameTp, Haripumep println _ wim sum _, ero
MOKHO 3aIycaTh 0oJjiee KpaTKO, He yKa3bIBas 3HAKa IMOSYEpPKUBAHMUSI.
Hampumep, BMeCTO CjeOymoolieil 3anucu BbIBOAA KaXIOTO YMCIA,



MMelolierocss B 00bekte someNumbers (KOTOpPBIi onpeieseH B JaHHOM
KoJe):

someNumbers. foreach(println _)

MO>KHO ITPOCTO BOCIIO/Ib30BATbHCSA KOJOM

someNumbers . foreach(println)

[TocnenHsst ¢popma OOIYCTMMa TOJbKO B TeX MecCTax, IJe HY)KHa
dyHKkuMg (Kak BbI30B foreach B gaHHOM Ipumepe). KoMmmnuastop
3HaeT, YTO 37ech TpebyeTcs ¢GyHKIMS, IMOCKOAbKY foreach Tpebyer
rnepenaur (QyHKIMM B KadeCTBe aprymeHTta. B Tex cuTyalusix, Korma
QYHKIIMS He HY)XHA, MOMBITKM NpUMeHeHUsI OJaHHOM (OopMbl 3amucu
MIPUBEIYT K OIIMOKe KOMITWISILMK. PaccMoTpum npumep:

8.7.

Bce

scala> val ¢ = sum

<console>:8: error: missing arguments for method
sum;

follow this method with ' if you want to treat
it as a partially

applied function

val ¢ = sum
VAN

scala> val d = sum _
d: (Int, Int, Int) => Int = <function3>

scala> d(1e, 20, 30)
resl4: Int = 60

3aMbIKaHUA

pacCMOTpeHHbIe OO0 CUX TIIOp B 3TOi [JIaBe TIIPUMEPHI



(QYHKIMOHAMBHBIX JUTEPAIOB CChUIAMNCh TOJbKO Ha IepedaBaeMble
rnapametpsl. Haripumep, B BeipakeHun (x: Int) => x > 0O B Tene
dyHKIMM X > @ UCI0J/Ib30BaacCh TOJbKO OJIHA IMepeMeHHas X, KOTopas
orpenensiacb B KauecTBe ItapameTpa ¢QyHKuuu. Ho Bbl MOsKeTe
CCBIIATHCS HAa IIepeMeHHble, oTpefe/ieHHbIe U B [PYTUX MeCTax:

(x: Int) => x + more // Ha ckonbko 6onbwe?

dra GyHKLUMS MpubaB/IseT 3HAaUeHMEe IepeMEeHHO more K CBOeMy
apryMeHTy, HO UTO Takoe more? C TOUYKM 3peHUs] JaHHOM (QYHKUUU
more SB/SIETCS CBOOOOHOJM TepeMEeHHOi, IIOCKOJIbKY B CaMOM
(QYHKIMOHATBHOM JIMTepaje 3HaueHMe eil He IIpuUcBauBaeTcsi. B
oT/inyMe OT Hee, MepeMeHHas X SBJSeTCS CBSI3aHHOM, TaK KaK B
KOHTeKCTe (QYHKIMM Yy Hee eCTb 3HaueHMe: OHa OIpeleaeHa Kak
eIVMHCTBEHHbINI IapaMeTp QYHKUMK, uMewmuii TtMnon Int. Ecin
MOMBITATbCSI BOCIOJIb30BAThCSI 3TUM (YHKIMOHAIbHBIM JIMTEPAJIOM B
YCTOM Buge, 0e3 Kakux-mbO ompedeNeHMii B ero o6gactu
BUAMMOCTU, KOMITUJISITOP BbIPA3UT CBOE HENOBOJILCTBO:

scala> (x: Int) => x + more
<console>:8: error: not found: value more

(x: Int) => x + more
A

3auem HYX€EH KOHEYHbIH1 3HaK noa4vyepkKkuBaHua

CuMHTaKCUC, mcnonb3yembid B Scala ang 4acTUYHO MNPUMEHSIEMbIX
(QYHKUUK, BbICBEYMBAET PA3HMLYY MNMPU COMOCTABNEHUM KOHCTPYKUMM
Scala u knaccnyeckmnx YHKUMOHANbHbIX 3bIKOB, Takmx Kak Haskell
unn ML. B 3TUx 43blkax MCNOIb30BAHWE YACTUYHO MPUMEHSEMbIX
GyHKUMK B nopsaake Bewen. bonee Toro, B HUX NpUMeHSeTCS BeCbMa
cTporasgs  cucteMa  CTaTMYeCKOW  TUMM3auMu, KOTopas 0OblYHO
no3ponser OOHapYXUTb KaXAyl A[OMNYWEHHY BaMu OWKOKY B




MCNOMb30BAaHUM YACTUUYHO MNpuUMeHsieMbliXx GYyHKUMIK. Scala umeet
ropasno 6onee 6aM3Koe OTHOLWEHME K MMNEPATMBHBIM S13blKaM, TaKUM
Kak Java, roe MeTon, He NMPUMEHSEMbIA KO BCEM CBOMM apryMeHTaM,
cumtaetca ownbkon. bonee TOro, 0O6LEKTHO-OPUEHTUPOBAHHbIE
TpaguuMM MOPOXAEHUS MNOATUNOB M YHMBEPCANIbHOrO KOPHEBOrO
TMNa, OOMNYCKAeMOro HEeKOTOPbIMM MpOrpaMMaMu, B KNaCCUMYECKMX
OYHKUMOHANbHbIX S3bIKaX CYUTANUCD Obl OLLIMOOYHBIMM.

K npumepy, Bbl HenpasunbHO npuMeHunn meton drop(n: Int)
knacca List pnga tail(), 3abbiB, YTO HYXHO NepeaaTb YMCIO A4S
Metoga drop. Bol moran co3gatb koa println(drop). Ecaun 6bl
Scala npupepxuBancs KnaccM4yeckom @YHKUMOHANBHOW Tpaamumm,
COrMaCHO KOTOPOM  YaCTUYHO MpUMeHsieMble  (YHKUMKM  MOTyT
Haxo4MTbCs rae yrogHo, 3ToT Kog npoxoamn 6bl nposepky Tvna. Ho,
BO3MOXHO, K BalleMy yAMBNEHUIO, MHCTPYKUMS println Bceraa 6ol
BoiBoguna <function>! Yrtobbl BbipaxkeHne drop cTano
paccMaTpmMBaTbCs Kak GYHKLMOHANbHbIA 0ObEKT, AOMKHO Obl10 YTO-TO
npoun3onTu. Nockonbky println npuMHMMaeT obbekTbl N6Oro TMNa,
Kog, AOMKEeH 6bl1 yCnewHO OTKOMMUAMPOBATHLCS, HO MPU 3TOM OH
BblAan OGbl BECbMA HEOXUOAHHbIM pe3ynbTar.

Ytobbl n3bexatb NopgobHbIX cuTyauui, B Scala 0bblvHO Tpebyetcs
yKa3aTb CNeumanbHO NponyweHHble apryMeHTbl QYHKUMK, faXe ecnu
B KayecTBe yKa3aTens MCMob3yeTcsl MPOCTO 3HaK noayepkuBanus ().
Scala nosBonsetr o06xoauTbCcq 6e3 3Haka NoAYEPKMBAHMS TONbKO
TOraa, Koraa oXxmaaetcs GYHKUMOHANbHbIMA TUM.

B TO ke BpeMsI TOT ke (PYHKIIMOHA/IbHbINM JIUTepas OyaeT HOpMaJbHO



paboTaTh, MOKa IOCTYITHO YTO-HUOYAb C MMEHeM more:

scala> var more = 1
more: Int =1

scala> val addMore = (x: Int) => x + more
addMore: Int => Int = <functionl>

scala> addMore(10)
reslé: Int = 11

@OyHKLIMOHAIbHOE 3HaueHMe (00BEKT), CO3JaBaeMOe Ha JTale
BBIMIOJTHEHUSI TPOrpaMMbl M3 3TOro (YHKIMOHAAbHOIO JIMTEpaJa,
Has3bIBaeTCsd 3amblKaHuem. Takoe Ha3BaHMe TOSIBUIOCH M3-3a
3aMbIKaHMS (PYHKIMOHAJIbHOTO JINTepaja IyTeM 3axBaTa IMPUBSI30K €T0
CBOOOIHBIX TepeMeHHbIX. @YHKIIMOHAIbHBIN JUTepaa, He MMeuui
CBOOOIHBIX IepeMeHHbIX, Hampumep (x: Int) => x + 1,
Ha3bIBAETCSI 3AMKHYMbIM MepPMOM, TAe mepM NpecTaBieH GparMeHTOM
MUcxomHOro Koma. Takum o6pasom, GQYHKIMOHAAbHOE 3HaueHue,
CO3JaHHOe Ha JTalle  BbIIIOJIHEeHMS  IMPOrpaMMbl U3  ITOTO
(QYHKIMOHAJNIBHOTO  JIUTepana, CTPOTO TOBOpS, He  SBJSETCS
3aMbIKaHMeM, TTOCKOJIbKY (PYHKUMOHAIbHBIN nauTepan (x: Int) => x
+ 1 Bcerma 3aMKHYT yXe Mo ¢akTy ero Hamucanus. Ho o607t
(bYHKIMOHA/IBHBIN JINTEpal CO CBOOOAHBIMM TTlepeMeHHbIMM, HallpuMep
(x: Int) => x + more, ABISIETCA OMKpbiMmbiM mepmom. IloaTomy
KaKI0e CO3JaHHOe Ha 3Talle BbIIIOJHeHUS NporpaMmmel n3 (x: Int) =>
X + more GyHKIMOHAIbHOE 3HaueHMe OyIeT MO0 OoIpee/eHNI0
TpebOBaTh, YTOOBI IIPUBSI3KA €r0 CBOOOAHOI MepeMeHHOi more Oblia
3axBadyeHa. [losyuuBiieecsi QyHKIMOHa/JIbHOE 3HAauYe€HME, B KOTOPOM
MOJKET COLEepsKaTbCsl CChIJIKA Ha 3aXBaueHHYIO I[IepeMEeHHYI0 more,
Ha3bIBaeTCs 3aMbIKaHMEM, IIOCKOJbKY (QYHKIMOHAAbHOE 3HaueHue
SIBJII€TCS KOHEYHBbIM MPOLYKTOM 3aMbIKaHUSI OTKPBITOTO Tepma:
(x: Int) => x + more.

JTOT MpMMeEpP BbI3bIBAET BOIIPOC: UTO CJIYUUTCS, €C/IM 3HaueHue



more TIIocjie Cco3maHus 3aMblKaHusg u3MeHutca? B Scala moskHO
OTBETUTD, YTO 3aMbIKaHVe BUIUT U3MEHEeHMe, HallpuMep:

scala> more = 9999
more: Int = 9999

scala> addMore(10)
resl/7: Int = 10009

Ha MHTYUTMBHOM YypOBHe IIOHSITHO, 4YTO 3aMbikaHusi B Scala
repexBaThIBAIOT CaMM TepeMeHHble, a He Te 3HaueHMsl, Ha KOTOpbIe

on ccputarorcs®l., Kak mokasaHo B IpenpIayiieM IpuMepe,
3aMbIKaHue, co3maHHoe miag (x: Int) => x + more, BUOUT
M3MeHeHNe more 3a I[penenaMy 3amMblKaHMs. To Ke camoe
CIIpaBeJIMBO M B OOpaTHOM HampaBjieHuN. M3MeHeHNs, BHOCMbIE B
3aXBaYE€HHYIO I[IepeMeHHYI0, BUIOMMBI 3a IIpefesamMyu 3aMbIKaHMSI.
PaccmoTpum npumep:

scala> val someNumbers
10)
someNumbers: List[Int]
10)

List(-11, -10, -5, @, 5,

List(-11, -10, -5, @, 5,

scala> var sum = 0
sum: Int = 0

scala> someNumbers.foreach(sum += )

scala> sum
resl9: Int = -11

3mech MUCIIOb3YeTCsI 0OXOMHOM CIIOCOO CJIOKEHUSI UMCENT B CIIMCKe
tunna List. IlepemeHHas sum HaxOOMTCS B 00JaCTVM BUAMMOCTH,
oxBaTbiBalolleli (YHKIMOHAAbHBIN JMUTEpad sum += | KOTOPbIi



npubapisieT umcaa K sum. HecMoTps Ha TO UYTO 3aMbIKaHMe
MoauHUIMPyeT Ssum Ha  JTalle  BbIMIOJHEHMS  IIPOrPaMMBbl,
TOJIy4YaroUIniicsl KOHEeUHbIl pe3ynbTaT -11 mo-IpeskHemMy BUIEH 3a
rpeaesamMmy 3aMbIKaHMS.

A uTO ecnu 3amblkaHMe oOpalaeTcss K HEKOM IlepeMeHHOM,
KOTOpPOI Ha 3Tarie BBIMOJHEHNUS IPOrpaMMbl MMEIOTCS HECKOJIbKO
konuii? Hampumep, 4TO ec/iM 3aMblKaHMe MCIIOJIb3YeT JIOKAJIbHYIO
IIepeMeHHYI0 KaKoM-HuOyab GYHKIMM U (QYHKIMUST BbI3bIBAETCS
MHOeCcTBO pa3? Kakoil u3 3K3eMIUISIpDOB 3TOJ IMepeMeHHOi Oymer
3aJIe/iCTBOBAH IIpY KaKIOM OOpalieHnm?

C oOCTaJIbHOM YaCcTbIO $3bIKA COIJIACyeTCs TOJbKO OAMH OTBET:
3aeMICTBYeTCSI TOT 3K3eMIUISIP, KOTOPbIM ObLI aKTMBEH HAa MOMEHT
co3maHusl 3aMmblkaHus. PaccmoTpuMm, K Ipumepy, @YHKIMIO,
CO3JA0IIYI0 ¥ BO3BPAIAIOIIYIO 3aMbIKaHUS IIPUPOCTA 3HAUEHMS

def makelIncreaser(more: Int) = (x: Int) => x +
more

[Ipy KaxkmoM BbI3oBe 35Ta (GYHKLMS OydeT co3maBaTh HOBOE
3aMbIKaHMe. Kakmoe 3aMbIKaHMe OymeT 00palaThCsl K TOM IlepeMeHHOM
more, KOTopasi OblIa aKTUBHA ITPU CO3MaHMUM 3aMbIKaHMSI.

scala> val incl = makelIncreaser(l)
incl: Int => Int = <functionl>

scala> val inc9999 = makelIncreaser(9999)
inc9999: Int => Int = <functionl>

IIpu BbBISOBe makelncreaser(l) co3maercss M BO3BpalllaeTCs
3aMbIKaHMe, 3aXBaThIBAKOIee B KaueCTBe MPUBSI3KM K MOre 3HAUeHMe
1. [lo aHamormu c STuUM 1pu BbI3OBe makeIncreaser(9999)
BO3BpalllaeTCs 3aMbIKaHMe, 3aXBaThIBalollee OJIsI more 3HaueHue 9999.
Korga 5Ty 3aMbIKaHMS TIPMMEHSIIOTCS K apryMeHTaM (B JAHHOM C/Ty4dae
MMEETCSI TOJbKO OAMH IlepefaBaeMblii aprymMeHT X), I1I0Jy4aeMblii



pe3yjJabTaT 3aBUCUT OT TOI'O, KaK IIepeMeHHada more obLIa orpene/ieHa B
MOMEHT CO34aHVS 3aMbIKaHMS:

scala> incl1(10)
res20: Int = 11

scala> inc9999(10)
res2l: Int = 10009

I HeBakHO, YTO MOTre B MAHHOM C/Iy4yae SBJISIeTCSI MapaMeTpoM
BbI30BA MeTOAAa, M3 KOTOPOrO VyKe IIPOM3OILII0 BO3BpalleHue. B
MOJOOHBIX C/TyUYasiXx KOMIIMISITOP Scala oCylecTBIIsIeT peopraHm3aluio,
TIO3BOJISIIONIYIO 3aXBaUeHHBIM IapaMeTpaM IPOI0/IKaTh CYIeCTBOBATD
B IMHAMMUYECKOI maMsITu (Kyue), a He B CTeKe, U IepPeXUTb TaKUM
00pa3oM MeToHd, KOTOPbIi UX CO34aj. ATa peopraHmu3anus IPoOUCXOIUT
B aBTOMATMUYECKOM peXuMe, II09TOMYy BaM O Heii He CTOUT
6ecIoKouThCs. 3aXBaThIBaliTe KaKyl0 YrOJHO MHepeMeHHyI0 Tuia val
WM Var Win ao00i mapaMmeTp.

8.8. CneunanbHble ¢popMbl Bbi30Ba PYHKLMMA

BOJIBIIMHCTBO BCTpeYalolmuxcs BaM (YHKIMIA M BbI3OBOB (DYHKIIMIA
OyoyT TakKMMM, KaK Te, KOTOpble Bbl yKe BUOENM B 3TOi riaBe. Y
dbyHkIMM OymeT GUKCUMPOBAHHOE YMC/IO apaMeTpoB, Y BbI30Ba Oyder
TOYHO TaKoe ke KOJIMYECTBO apryMeHTOB, ¥ apryMeHTbI OyIyT yKa3aHbl
B TOUHO TaKMX >Ke MOPsIIKe M KOJIMUYeCTBe, YTO M MapaMeTphl.

Ho 1ockoabKy BbI30BbI (DYHKIMII B IIpOrpaMMMpOBaHMM Ha Scala
BeCbMa B&KHBI, ST oOecrieueHMsT HEKOTOPBIX CIeIMaIbHbIX
IOTPeOHOCTEei B SI3bIK  ObUIM  J0OOABAE€HbI  HECKOJbKO  (dopm
oripeneneHuit ¥ BbI3OBOB (QyHKuMIL. B Scala mnopmepskuBaioTcs
IIOBTOpSIIOIIMECST  [MapaMeTpbl, Ha3bIBaeMble  apryMeHTamMu U
aprymeHTaMM CO 3HaYEHMUSIMM 10 YMOTUYAHUIO.

MosTopsowmeca napameTpbl



B Scala pgomyckaeTcsi ykKazaHue Ha TO, YTO IIOCJAeOHUI IlapaMeTp
QYHKIMM MOXKET MOBTOPSTHCS. DTO MO3BOJSIET KAMEHTaM IepenaBaTh
(GYHKLMM CIIMCOK apryMEHTOB IIepeMeHHO¥ IyIMHbI. UT0ObI 0603HAUNTD
TOBTOPSIOIIMICS TapaMeTp, MOCTaBbTe I10CAe TUIlA apaMeTpa 3HaK
3Be3J 04K, HAalIpUMep:

scala> def echo(args: String¥*) =
for (arg <- args) println(arg)

echo: (args: String*)Unit

OmpeneneHHass TakKuM o6OpasomM GYHKIMS echo MOXeT ObITh
BbI3BaHa C HyJIeEM U O0JIbIIIMM KOJIMUYECTBOM apryMeHTOB Tuila String:

scala> echo()

scala> echo("one")
one

scala> echo("hello", "world!")
hello
world!

BHyTpu QYHKLIUM TUIIOM IIOBTOPSIIOLIErOCsl IapaMeTpa SIBJSeTCs
Array, TO eCTb MAacCUB 3JI€MEHTOB OOBSIBJIEHHOIO TUIIA MapaMeTpa.
Takum oOpa3oM, TUIIOM IlepeMeHHO} args BHYTpu (GyHKUMMU echo,
KoTopass oObsiIBleHa Kak Tum String¥*, dakTuuecku SBISETCS
Array[String]. HecmoTpst Ha 3TO, eciM y BaCc MMeeTCsl MacCUB
MOAXONSAIIEero TUIla, TO IPU TIOMNBbITKE IepefaTbh €ro B KauecTBe
TIOBTOPSIOIIETrOCs ITapaMeTpa OyIeT IoyueHa OIOKa KOMITUISIIIVNA:

scala> val arr = Array("What's", "up", '"doc?")
arr: Array[String] = Array(What's, up, doc?)



scala> echo(arr)

<console>:10: error: type mismatch;
found : Array[String]
required: String

echo(arr)
A

YTob6bl TOOUTHCS yCIexa, Hy>KHO T0c/ie apryMeHTa B BUJe MacCuBa
MOCTaBUThb ABOETOUME, 3HAK IMOJUEePKUBAHMS 1 3HAK 3BE3IOUKN:

scala> echo(arr: _*)
What's

up
doc?

JTa cucTeMa 3alMcy 3aCTaBUT KOMIWJISITOP IiepenaTh B echo
KaXIbIii 5JIEMEHT MacCMBa arT B BUIe CAMOCTOSITEILHOTO apryMeHTa, a
He repeaaBaTh ero 1eJIMKOM B BiIe OAHOTO apryMeHTa.

MMeHOBaHHbIE apryMeHTbl

[Ipy  0OBIYHOM  BbI3OBe  (YHKLUMM  apryMeHTbl  ITOOYEpegHO
COIIOCTABJISIIOTCSI B YKa3aHHOM IOPSIIKE C IapaMeTpaMy BbI3bIBaeMOi

QYHKIUIMNA:

scala> def speed(distance: Float, time: Float):
Float = distance / time

speed: (distance: Float, time: Float)Float

scala> speed(100, 10)
res2/7: Float = 10.0

B manHOM BbI30Be 100 comocTtasisercs c distance,a 10 — c time.
ComnocrasiyieHne 100 1 10 npomM3BOAUTCS B TOM Ke MOpsaKe, B KOTOPOM



riepeyyciieHbl (popMaibHbie IapaMeTphl.

lIMeHOBaHHbIE apPryMeHTbl II03BOJISIIOT IepenaBaTh apryMeHThI
dyHKkuUMM B MHOM mnopsiake. CHMHTAKCUC MPOCTO IIpeaycMaTpuBaeT
yKa3aHue rmepen KaXObIM aprymMeHTOM MMeHM IlapaMeTpa M 3Haka
paBeHcTBa. Hampumep, ciaegywmomuii BbI30B (QyHKUMM sSpeed
SKBUBAJIEHTEH BbI30BY Speed(100,10):

scala> speed(distance = 100, time = 10)
res28: Float = 10.0

Hp]/[ BbI30OB€ C MMEHOBAHHBIMU aprymeHTaMM 3STU apPIryMEHTbI
MOJXHO ITIOMEHSTb MeCTaMM, He MU3MEeH X 3HAUEeHMI:

scala> speed(time = 10, distance = 100)
res29: Float = 10.0

MOXHO Takke CMelIMBaTh IIO3MIIMOHHbIE ¥ MMeHOBaHHbIE
apryMeHTbl. B 2TOM ciydyae cHauvajia yKa3bIBAlOTCSI ITO3UIIMOHHBIE
apryMeHTbl. IMeHOBaHHbIe apryMeHTbI 4allle BCEro MCIIOJb3YIOTCSI B
CcouyeTaHMM CO 3HAUEHUSIMM IMapaMeTpPOB 10 YMOJUaHUIO.

3HaueHusa napameTpoB, UCnoJjibdyembie No yMoa4aHuUto

Scala mosBossieT ykaszaThb i mapamMeTpoB (YHKLUMM 3HAUeHUS IIO
yMOJIUaHMIO. ApPrymMeHT [jisi TakKoro IlapaMeTpa MOXET ObIThb
MIPOM3BOJbHO OMNyIleH W3 BbI30Ba (QYHKLUMM, B TakKOM CcJydyae
COOTBETCTBYIOLIMIA apryMeHT OyIeT 3amojHeH 3HaueHuem II0
YMOJIYaHUIO.

[Ipumep mokasaH B aucTtuHre 8.3. Y dyHkuuy printTime umeercs
OOVH TIlapamMeTp, out, MU y Hero eCTbh 3HauyeHue 10 YMOJIYAHUIO
Console.out.

Jinctuur 8.3. NapameTtp co 3HaYE€HMEM NO YMONYAHUIO



def printTime(out: java.io.PrintStream =
Console.out) =

out.println("time
System.currentTimeMillis())

Ecnu ¢yHKUMIO BbI3BaTh Kak printTime(), To ecTb 6e3 yKasaHMs
aprymeHTa, MCIOJb3yeEMOIO IJs out, IS 3TOro IlapameTpa Oymer
YCTAHOBJIEHO €ero 3HadyeHue 10 ymosuaHuio Console.out. MOKHO
TaKKe BbI3BaTb (DYHKIMIO C SIBHO YKa3aHHBIM BBIXOAHBIM ITOTOKOM.
Harnpumep, IyTeM BbI30Ba byHKUIMU B BULE
printTime(Console.err) MOXHO OTIPaBUTh PETrUCTPALMOHHYIO
3aIMMCh HA CTaHJAPTHOE YCTPOICTBO BHIBOIA COOOIEHMI 00 OIIMOKax.

[lapameTpbl MO  YMOJYAHMIO OCOOEHHO  TIOJIe3HbI  IpHU
MUCII0/Ib30BaHUM UX B COUYETAHUM C MMEHOBAHHBIMM IlapamMeTpamu. B
nuctuHre 8.4 y dyHkuuMm printTime2 ecTb ABa HeOOsI3aTe/IbHBIX
rnapamMerpa. Y mnapaMeTrpa out wumeeTcs 3HA4YeHME I10 YMOJYAHUIO
Console.out, a y napamerpa divisor — 3Ha4yeHMe 110 yMOJIYaHuio 1.

Jluctuur 8.4. MyHKUMA ¢ ABYMA NnapaMeTpaMu, Y KOTOPbIX UMeloTCS
3Ha4YeHUs N0 YMOJTYAHUIO

def printTime2(out: java.io.PrintStream
Console.out,

divisor: Int = 1) =
out.println("time = " +
System.currentTimeMillis()/divisor)

Yrobpl 06a mapamMeTpa 3alOJHSJINCh WX 3HAYEHUSIMM IIO
yMom4aHuio, (QyHKuM©O printTime2 MOXHO BbI3BIBATb  Kak
printTime2(). Ho mpu ucrnonb30BaHUM MMEHOBAHHbBIX apryMeHTOB
MOKeT ObITh YKa3aH Ji000i1 13 mapaMeTpoB, a IJISI IPYroro OCTaHeTCsI
3HaUYeHMe I10 yMOJYaHuio. [Ipy He0OXOAMMOCTM YKa3aHMS BBIXOIHOIO
TI0TOKA BbI30B BBIIVISIAUT CJIEAYIONIM 00pa3oMm:



printTime2(out = Console.err)
I yka3aHUs OeuTesss BpeMeHU UCI0Jb3yeTC sl TaKOM BbI3OB:

printTime2(divisor = 1000)

8.9. KoHueBas pekypcusa

B pa3gesnie 7.2 yIoMMHAa/IOCh, UTO IJIS IIpeobpasoBaHus Lukiaa while,
OOHOBJISIIOIIErO  3HA4YeHMe var-liepeMeHHbIX, B Kon  Oojiee
(QYHKIMOHAMBHOTO CTWUJISI, UCIIOb3YIOUINIA TOJNBKO Val-mepeMeHHbIe,
BpeMeHaMl  MOKeT IIOHAaZOOUTbCS  MCIIOJIb30BaHME  PEKYPCUNL.
PaccMOTpuMM  mOpuMep  PeKypCUMBHONM  (YHKIMM, BBIUMCISIONIEN
NIpUOJM3UTE/IbHOE 3HAYeHMe ITyTeM IIOBTOPSIIOIIEroCcsI YTOUHEHMS
MIPpUOIM3UTEILHOTO pacyeTa A0 MOTyUeHNs IPMeMIEMOTO pe3yIbTaTa:

def approximate(guess: Double): Double =
if (isGoodEnough(guess)) guess
else approximate(improve(guess))

C cooTBeTCcTBYyOIIMMM peanusauusamm isGoodEnough u improve
1o00HbIe (PYHKUMM YAaCTO MCHOJb3YIOTCSI MPU pelleHUM ITOMCKOBBIX
3amad. Eciau HYKHO, 4TOObI (DYHKIMSI approximate BBIMOJHSIIACH
ObICTpee, MOKET BO3HMKHYTD KeJlaHMe HaIlMCcaTh ee ¢ IuKiIoM while:

def approximateLoop(initialGuess: Double): Double
={
var guess = initialGuess
while (!isGoodEnough(guess))
guess = improve(guess)
guess

by

Kakast u3 OByX Bepcuii NpuOMVKeHUs mpeamnoututenbHee? Ecim
TpebyeTcsl JTaKOHMUYHOCTb M HYKHO M30aBUTHCS OT MCIIOJb30BaHMS



var-repeMeHHbIX, BbIMTPaeT MepBbiii, QYHKIIMOHAAbHbIN BapuaHT. Ho,
MOKeT ObIThb, 3¢h@eKTUBHee OKaXeTCsl MMIepaTuBHBIN mnoaxon? Ha
caMoM [eJie, eC/IM U3MEePUTb BpeMsl BbIIOJTHEHMSI, OKa)XKeTCsI, YTO OHU
MPaKTUYEeCKM OIMHAKOBBI!

DTOT pe3yJbTaT MOXeT CTaTb HEOXMUIAHHBIM, ITOCKOJbKY
PEeKYPCUBHBII BbI30B BBIIJISAUT HAMHOIO 0o0Jjiee 3aTpaTHBIM, YeM
IIPOCTOI Mepexol M3 KOHIA LKA B ero Hayajsio. Ho B rmokazaHHOM
paHee BBIUMCIEHUM TIPUOIMU3UTEBHOTO 3HA4YeHMsT KOMIIWISITOp Scala
MOKET IPUMEHUTh BecbMa CYIIeCTBEHHYIO omnTumm3aiiuio. ObpaTure
BHMMAaHMe Ha TO, YTO B BbIUMCIEeHUM Teja (QPYHKLMM approximate
PeKYPCUBHBII BbI3OB CTOUT B caMOM KOHIe. DPYHKIMUM HaIomobue
approximate, KOTOpble B KayeCTBe IOCIeIHEero OeiCTBUS BbI3bIBAKOT
camux cebOs, HAa3bIBAIOTCA (PYHKYUSAMU C KOHUEBOU peKypcueli.
Kommunsitop Scala o6Hapy>kMBaeT KOHIIEBYIO PEKYPCUIO U 3aMEHSIEeT ee
rmepexogoM K Hauany QYHKIUM T10ciae OOHOBJIEHMSI IlapaMeTpOoB
(QYHKIMM HOBBIMU 3HAYEHUSIMMA.

3 3TOro MOKHO cHejiaTh BBIBOI, UYTO M30eraTh MCIIOJb30BaHMUS
PEeKYPCUBHBIX aJTOPUTMOB ISl peIllleHus] BalllMX 3aJauy He CTOMT.
3auacTyl0 pPeKypCMBHOE pellleHue BBIIVISIAUT 0o0jiee 32JIeTaHTHO U
JJAKOHMYHO, YeM peIlleHMe Ha OCHOBe IMKaa. EcamM B peleHuu
MCIIO/Nb3YEeTCSI KOHIIEBAs pEeKypcusl, TO pacIulauMBaTbCsl 3a HEro
M3aepsKKaMy ITPOV3BOANTEILHOCTY Ha 3Tarle BbIITOJHEeHMSI IIPOrPaMMBbI
He IIPUIeTCs.

TpaccupoBKa PYHKUMIM C KOHLLEBOM peKkypcuen

IIJisi Kakgoro BbI30oBa (PYHKIMM C KOHIIEBOI peKypcueili HOBBIM
CTEKOBBINi @dpeiiM co3maBaTbCsl He OymeT, Bce BbI3OBbI CTAHYT
BBITIOJIHSITBCSI C MCIOJb30BaHMEM OIHOrO U TOro e ¢peiima. OTO
00CTOSITEJILCTBO MOXXET BbI3BAaTh YIAMBJIEHME Yy IIPOrpaMMMUCTA,
MICC/IeNYIOMIET0 TPACCUPOBKY CTeKa IIpOrpaMMbl, [daBIieil COOJi.
PaccMOTpuM, K IIpUMepy, HECKOJIbKO CaMOBBI30BOB 3TOM (YHKIIUMU C
TOCIeAYIOIIEN BblIaueil UCKII0UEeHMS
def boom(x: Int): Int =



if (x == @) throw new Exception("boom!")
else boom(x - 1) + 1

Jta QYHKUMS He OTHOCUTCS K QYHKIIMSIM C KOHIIEBOI peKypcueii,
TOCKOJIbKY TIOCJIe PEeKyYPCUMBHOIO BbI3OBA OHA BLIMOJIHSIET OIlepalio
MHKpeMmeHTa. [Ipu ee 3amycke OymeT ITOJydeH BIIOJIHE OXKMUIAEMbIi
pe3yJbTar:

scala> boom(3)
java.lang.Exception: boom!
At .boom(<console>:5)
at .boom(<console>:6)
at .boom(<console>:6)
at .boom(<console>:6)
at .<init>(<console>:6)

OnTuMU3aLumua KOHLEeBOro Bbi30Ba

Ko, ckoMnunnpoBaHHbIM 419 approximate, no CyTu, TakoMW Xe, Kak
M KOA, CKOMNUAMPOBAHHbLIN onga approximateLoop. Obe dyHKUMM
KOMNUAUPYIOTCS B O4HM U Te Xe 13 nHCTpykunin bant-koaa Java. Ecam
npocMoTpeTb 6anT-Ko4bl, CreHepuMpoBaHHble KoMnunsTopoM Scala
N9 MeToAa C KOHLEBOMW peKkypcuen approximate, MOXHO yBUAET,
yto, x0T M isGoodEnough, n improve Bbi3bIBAKOTCA B Tene
MeToda, approximate Tam He Bbi3biBaeTcs. [lpu ontuMmM3auuu
koMnunaTop Scala ybupaeT pekypCuBHbIM BbI30B:

public double approximate(double);
Code:

0: aload ©

1l: astore 3

2: aload ©




3: dload_ 1

4. invokevirtual #24; // Meton isGoodEnough:(D)Z
7. ifeq 12

190: dload_ 1

11: dreturn

12: aload ©

13: dload_ 1

14: invokevirtual #27; // Metopn improve:(D)D 17:
dstore_1

18: goto 2

Ecau Temepb BHeCTM W3MeHeHMSI B boom, uTobbl B (QyHKINUMU
MOSIBMJIACh KOHIIEBasl peKypCusi:

def bang(x: Int): Int =
if (x == @) throw new Exception("bang!'")
else bang(x - 1)

BbI [MOJIyYMTE CJIeOYIOLMIi pe3yabTar:

scala> bang(5)
java.lang.Exception: bang!
At .bang(<console>:5)
at .<init>(<console>:6)

Ha stoT pas ajasg bang BuaeH TOJbKO OIMH CTEKOBbI (peiim.
MoyXHO momymaTbh, YTO bang maeT cbOoii Irepen CBOMM COOCTBEHHBIM
BBI3OBOM, HO 3TO He Tak. Eciim BbI cumMTaeTe, 4YTO IIPU MPOCMOTpeE
TPAacCMPOBKM CTeKa ONTUMM3allMM KOHIIEBBIX BBI30BOB MOIYT Bac
3aIyTaTh, MX MOXXHO BBIKJIIOUMTb, YKa3aB IJs 000/J0ukM scala wian
KOMITUsiTopa scalac caeayrommii Kioy:

-g:notailcalls

[Ipy yKazaHMM DBTOTO KIKOUa Bbl TMOJAYUYMUTE  YIJMHEHHYIO



TPACCUPOBKY CTEKA:

scala> bang(5)
java.lang.Exception: bang!

At .bang(<console>:5)

at .bang(<console>:5)

at .bang(<console>:5)

at .bang(<console>:5)

at .bang(<console>:5)

at .bang(<console>:5)

at .<init>(<console>:6) ..

OrpaHuMyeHus KOHL,EBOMW peKypcum

Hcronb30BaHMe KOHIIEBOV peKypcuu B Scala wumeer cTporue
OTpaHMYEeHMSsI, MMOCKOJbKY HAOOP MHCTPYKLMII BUPTYaJbHON MalllMHbI
Java, JVM, cymiecTBeHHO 3aTpydHSIET peajiusaluio 0o0jee CI0KHBIX
dopM KOHIIeBbIX pekypcuit. OnTumusanyus B Scala kacaeTcsl TOJIbKO
HeIoCpeACTBEHHbIX PEKYPCUMBHBIX BbI3OBOB HA3aJ, K TOI YXe CaMoO
QYHKLUMM, U3 KOTOPOI BBIMIOJHSIETCS BbI30B. Ecam pexkypcusi He
SIBJISIETCSI HEeIOCPeACTBEHHOM, KakK B CJleOywllemM IIpuMepe, rae
MCIIOJIb3YIOTCS AB€ B3aMMHO peKypCuBHbIe (DYHKIMM, €€ ONTUMU3AINS
HEeBO3MOXKHA:

def iskEven(x: Int): Boolean =

if (x == @) true else is0dd(x - 1)
def is0Odd(x: Int): Boolean =

if (x == 0) false else isEven(x - 1)

[TonyunTh ONITUMM3ALNI0 KOHIIEBOTO BbI30BA HEBO3MOXKHO U B TOM
CIy4yae, eCIM 3aBeplIaoliuii  BBI3OB [e/IaeTCd B  OTHOLIEHUU
(GYyHKIMOHANBHOTO 3HaueHMs1. PaccMoTpuM, K mpuUMepy, CAeayoLnii
PEeKYpPCUBHBIN KOZ:

val funValue = nestedFun _



def nestedFun(x: Int) : Unit = {
if (x = @) { println(x); funValue(x - 1) }
by

[TepemenHas funValue ccbiiaeTcs Ha PyHKIMOHATbHOE 3HaUYeHMe,
KOTOpOe, 10 CYTH, 3aK/aiouaeT B cebe BbI30B PpyHKIMM nestedFun. IIpu
NpyMMeHeHMM (YHKIMOHAJbHOTO 3HAaueHMs K aprymMeHTy Bce
U3MeHsieTcss U nestedFun mnpumeHsieTcs K TOMY XXe CaMOMY
aprymMmeHTy, BO3Bpallasi pe3yabTaT. [I03TOMy Bbl MOXKeTe MOHAAesSThCs
Ha TO, UTO KOMIIMJSATOP Scala BBINOTHUT ONTMMM3AIINIO KOHIIEBOTO
BbI30Ba, HO B JAHHOM Cjlyyae 3TOTO He Iipomu3oinaer. OnTuMmsauus
KOHIIEBBIX BBI3OBOB OTPAaHMUMBAETCS CUTyaLUMSIMU, KOTAA METOX WU
BJIOKeHHAas1 (YHKLMS BbI3bIBAIOT CaMM Ce0SI HEeNOCpeICTBEHHO B
KauecTBe CBOeil IocjIemHel  omepanuu, 60e3  Ipoxoja IO
(QYHKIMOHAJBHOMY 3HA4eHUI0 MJAM Uepe3 KaKOro-ToO JPYyroro
nocpenHuka. (Ecin BbI ellle He YCBOWJIM, YTO TaKOe KOHIIeBast peKypCus,
repeunTainTe pasmein 8.9.)

Pe3iome

B orTOit r7aBe OBLT TIpeACTaBJeH JOBOJBHO IIOAPOOHBI 0030p
MCIIoNb30BaHMs (YHKUMIT B si3biKe Scala. Kpome meromoB, B Scala
MMEIOTCS JIOKaJibHble (QYHKLMM, QYHKIMOHAJIbHbIE JUTEpaabl U
(dyHKIMOHA/IbHbIE 3HAUeHMs. B mormosiHeHMe K OOBIYHBIM BbI30BaM
dbyukMit B Scala 1CHonb3yIOTCS YaCTUUHO IIPUMeHseMble GYHKLIUU U
GYHKIMM C TOBTOPSIIOIIMMMCS ItapameTpamu. IIpm OmarompusiTHOIM
BO3MOSKHOCTU BBI3OBBI DYHKLUMIT peanu3yrTcs B BUIE
ONTMMM3MPOBAHHBIX KOHIIEBBIX BBI3OBOB, Oylaromapsi 4eMy MHOIMe
IIpUBJIEKATEIbHbIE PEKYPCUBHbBIE (DYHKILIMN BBIIOTHSIOTCS ITPAKTUUECKU
TaK ke ObICTPO, KaK ¥ ONTUMM3UPOBAHHbIE BPYUYHYIO BEPCUMN,
UCIIONb3YIoNMe IUK/Ibl while. B cienywoineil riiaBe Ha OCHOBE 3TUX
OCHOBHBIX IIOJIOXKEHMII OydeT MOoKa3aHO, Kak umempmiasicsa B Scala
pacuiMpeHHast noAmepskka (YHKUMII IOMOraeT abCcTparupoBaTh
MPOIIeCChl YIIpaBaeHMSs].



63 B nipumepax nMpuioskeHu, KOTOpbie Jal0TCS B KHUTe, TPOBepKa apryMeHTOB KOMaHHO
CTPOKM Yalile BCero MpoBOAUTHCS He OyIeT Kak 13 CO0OpakeHMit 9KOHOMUY JIECHBIX YTOAMIA, TaK
" B CWJIy CTpPEeMJIEHMS U30aBUTHCSI OT MIOBTOPSIIONIErOCs KO/ia, KOTOPbIV MOKET 3aC/IOHUTD COO0i
BaKHBII KOJI TPUMepOB. M3[1epskKKM TaKOTo pelieHus 6yyT BbIpaskaTbCsl B TOM, UTO BMECTO
BbIIauM MHGOPMATUBHOTO COOOIIeHNsT 00 OIIOKe B C/Tyyae BBeJeHMsI HeBePHbIX JaHHbIX HAIlU
MpUMepbl MPUJIOKeHNT OYIyT BbIIaBaTh UCKIIOUEHME.

64 Kaxxmoe hyHKIIMOHATIbHOE 3HAUEHMe SIBJISIETCS 9K3eMIUISIpPOM KaKoro-HuOyIb Kiacca,
TpeJICTaBIIsSIIoNIero coboit pacipeHe OAHOTO 13 HeCKOIbKUX FunctionN-TpeiiToB B rakeTe
scala, Hartpumep FunctionO pjist dbyHKIIMit 6€3 mapameTpos, Functionl gjist dyHKUmi ¢ ogHUM
rnapameTpoM u T. 1. B kaxkmom Tpeiite FunctionN nmeeTtcst metoq apply, MCIIO/Ib3yeMblit st
BbI30Ba QYHKIIMNA.

65 Metop, foreach orrpesenen B Tpeiite Traversable, KOTOPbIi SIBISIETCS POAUTENHCKUM
TpeitTom s List, Set, Array u Map. ITonpo6HocTM — B ri1aBe 17.

66 CreHepupOBaHHbIN KJIacc IBAsSETCS paciliupeHuem Tpeiita Function3, B KoTopom
00bsIBIIEH MeTo I apply, IpelycMaTpUBaIOIINIT UCIIO/Ib30BaHMe TPeX apTyMeHTOB.

67 B oT/inume oT 3TOro, BHyTPEHHME KJIACChI Java BOOOIIe He TTO3BOJISIOT 00paliaThCs K
MoaAUGUIMPYyEeMbIM ITepeMeHHbIM B OKpY>Kalolllei 06/1acTy BUAMMOCTHU, TIO3TOMY HET HUKAKO
pa3HUIIbI MEXIY 3aXBAaTOM IIEPEMEHHON U 3aXBaTOM TOTO 3HAUE€HMsI, KOTOPOE B HEl HAXOAUTCS B
IAHHbIA MOMEHT.



9. Ynpasngawuwue abcTpakumm

B ri1aBe 7 GbIJI0 OTMEUEHO, YTO BCTPOEHHBIX YITPABJISIIOIINX a0CTpaKIINii
B Scala He Tak yX MHOro, MOCKOJbKY 3TOT S3bIK IT03BOJISIET BaM
CO37aBaThb COOCTBEHHbIE YIpaB/SIONMe a0CTpaKiuu. B mpenbiayiieii
rjlaBe Mbl paccMOTpenu (YHKIMOHa/JIbHble 3HaueHMus. B 3Toii riaBe
OymyT IMOKa3aHbl CIIOCOObI MpUMeHEeHMS (PYHKIMOHA/IbHBIX 3HAUEHUIA
O CO3maHMs HOBBIX  YHOpaBsIONMX  abcTpakiuit.  I[TomyTHO
paccMOTPUM KappUHT IapaMeTpPOB U ITapaMeTphl 0 BOCTPEOOBAHMSI.

9.1. CokpaweHue NOBTOPAEMOCTU KoAa

OYyHKUMMU OeNSITCS Ha OOIue 4YacTu, OJMHAKOBBIE IJIS BCEX BHISOBOB
dyHKIMM, 1 0COObIe YacTM, KOTOPbIE MOTYT BapbUpPOBAThCSI OT OJHOIO
BbI30Ba GYHKUMM K napyromy. OOImMe YacTu HaXOISITCS B Teje
dbyHKIMM, a o0co0ble YacTM MHO/DKHBI IIPEIOCTaBJISITHCS uepes
aprymenTsl. Korma B KayecTBe  apryMeHTa  MCIIOJb3YeTCs
(GYyHKIMOHAIBHOE 3HAUueHMe, 0cobast 4acThb aJiTOpUTMa cama II0 cebe
SIBJISIeTCST ele ogHuMM anroputMoM! IIpu Kaskagom BbI30BE TaKOi
GYyHKIMM eii MOKHO IlepelaBaTb B KauecTBe aprymeHTa OIpyroe
(GYHKIMOHAIBHOE 3HaUeHMe, M QYHKIMS II0 CBOEMY BbIOODPY BbI3hIBAET
nepegaHHoe (QYHKIMOHA/NbHOe 3HaueHue. Takue @yHKyuu 8bICLUIE20
nopsoka, To eCTb (PyHKLMM, TTOTydaoIe Apyrue QyHKIMM B KauecTBe
IapamMeTpoB, 00ecIeuMBalT BaM [IOMOJHUTE/bHbIE BO3MOKHOCTU IO
COKpAIIeHUIO U YIIPOIIEeHMIO KOa.

OmHuMM M3 OpeuMYLIecTB (YHKIMI BBICIIETO ITOPSIIKA SIBJISIETCS
IpegoCTaBjleHe BaM  BO3MOXKHOCTM  CO3JAHMSI  YIIPaBJISIOLINX
abCTpakiuif, TMO3BOJSIOIINMX  M30aBUTbCS  OT  ITOBTOPSIIOIIMXCS
dbparmeHTOB KOma. IIpeAdrionoskum, K IIPMMEpPY, UTO BbI CO3JaeTe
ob6o3peBaTenb (aiyioB U IOOKHBI pa3paborath API, paspemarommii
II0JIb30BaTe/ISIM BECTU IMOMUCK (PailyioB, COOTBETCTBYIOIIMUX KAKOMY-I100
Kputepuio. CHauasia Bbl J0OaBJIsIeTe CPeACTBO MMOMCKa Tex (paiyioB, UbM
MIMEHA 3aKaHYMBAIOTCS KOHKPETHOM CTPOKOI. ITO ACT I0Jb30BaTE/ISIM



BO3MOXXHOCTb HaiTH, K IIpMUMepy, Bce aiibl ¢ paciimpeHueM .scala.
Takoii API MOXHO co3[aThb IyTeM OIIpele/ieHUs OTKPbITOrO MeTona
filesEnding BHYTpM cieayioniero CMHIJITOH-00bEKTa:

object FileMatcher {

private def filesHere = (new
java.io.File(".")).listFiles

def filesEnding(query: String) =

for (file <- filesHere; if
file.getName.endsWith(query))
yield file

3

Metop £ilesEnding mosy4yaeT CIMCOK Bcex haiiioB, HAXOASIIMXCS
B TEKYyIlleM KaTajiore, UCI0JIb3ys 3aKPbIThI/ BCIIOMOTATE/IbHbIN METO[,
filesHere, 3aTeM GuUIbTPyeT 3TOT COMCOK HAa OCHOBE 3aBeplIeHMUS
MMeHM Kaxkgoro ¢aiijia TemM COAep>XXMMbIM, KOTOpOe YKa3aHO B
rosb3oBaTenbCckoMm  3arpoce. Ilockonbky filesHere gBinsercd
3aKpbITbIM MeToAgoMm, Meton filesEnding — enuMHCTBeHHbIN
OOCTYIHBIN MeTO[, olpeneneHHbit B FileMatcher, To ectb B API,
KOTOPBIN BbI IIpeJijiaraeTe CBOMM I10JIb30BaTEISIM.

[Toka BCe MAeT HeIIoXO0 — IIOBTOPSAIONIerocs kKoma Her. Ho uyTh
I103’Ke Bbl IIPMHMMAETE pellleHMe O JONMYCTUMOCTU BeJeHMs IOMUCKa I10
n060ii vactu uMeHu @daiia. Takoil TOMCK IIPUTOAUTCSI, KOTIa
110JIb30BaTeM He CMOTYT BCIIOMHUTh, KaK MME@HHO OHM HasBaiu aii,
phb-important.doc, stupid-phb-report.doc, may2003salesdoc.phb 11n
COBEPIIEeHHO MHaue, ¥ eIMHCTBEHHOe, B YeM OHM YBEepeHbl, UTO I'Ie-TO
B uMeHM ¢urypupyet phb. Pabota Bo3o6HoBsIeTcs, 1 K FileMatcher
API nob6asisieTcst COOTBeTCTBYIOIIAs GYHKIMS:

def filesContaining(query: String) =
for (file <- filesHere; if
file.getName.contains(query))
yield file



dra GQyHKLUMS paboTaeT TOUYHO Tak ke, Kak M filesEnding. Ona
uieT Tekyuiue ¢aiabl ¢ momoiiblo filesHere, mpoBepsier UMS U
BO3Bpalaet ¢aiij, ecii ero MMsS COOTBETCTBYeT KPUTEpUIO IOMCKa.
EIVMHCTBEHHBIM OTJIMUYMEM SIBJISIETCSI MCIIO/JIb30BaHME 3TOI (PyHKIIMeE
MeToma contains BMmecto Metoda endsWith. ITpoxomguUT HeCKOJIbKO
MecsIIeB, U IIporpamMma HabupaeT IomyaspHOCTb. CO BpeMeHeM Bbl
yCTyIlaeTe IMpocb0aM  HEKOTOPhIX  aKTMBHBIX  IIOJIb30BaTeJIei,
JKeIaroMX BECTU MOUCK C TOMOIIbIO PEryaspHbIX BbIpAXKEHU. Y ITUX
HepaauBbIX IIOJb30BaTejieil 00pa3soBa/iMCh OTPOMHbIE KaTajJOIM C
ThicSTUaMM (aiiyioB, M UM XOUeTCSI IOJTYYMUTh BO3MOKHOCTb ITOMCKA BCeX
PDF-daiinoB, y KOTOPBIX Iie-HMOYAb B Ha3BaHMUM MMEETCs coueTaHue
oopsla. UTo6bl MO3BOJUTh UM CEIaTh 3TO, Bbl CO3/IaeTe CIeIYIOUIYIO

byHKIMIO:

def filesRegex(query: String) =

for (file <- filesHere; if
file.getName.matches(query))
yield file

OnbITHbIE ITPOTPAMMMCTBI MOIYT OOpaTUTh BHMMaHME Ha BCe
IOOITyIIleHHbIE TIOBTOPEHMS M YAMBUTHCSI TOMY, IOYEeMY OHU He ObLIu
CBeZleHbI B OOIIYIO BCIIOMOraTeIbHy0 QyHKIMIo. Ho ectn mogxoauTh K
pellIeHNIo 3TO 3a7auy B 100, HUUETro He MOJIyuYUTCsS. MOsKHO ObLIO Obl
MIpUAyMaTh Caeaylolee:

def filesMatching(query: String, MeTopn) =

for (file <- filesHere; if
file.getName.meTon(query))
yield file

B HEeKOTOpBIX AMHAMMUHBIX SI3bIKaX TaKOM ITOAX0H cpaboTaa Obl, HO
B Scala He paspemaercss 00beOMHATH IOAOOHBINM KOJ Ha ITalle
BBITTOJIHEeHMS. Tak 4To ke IenaTh?

OTBeT maioT QyHKIMOHa/TIbHbIe 3HAaUeHMs. PazmaBaTh MMS MeTOia B
KauecTBe 3HAueHMSI HeIb3sl, HO TOYHO Takoii ke 3(PdeKT MOXKXHO



MOJIYYUTh IyTeM pa3fgauy (yHKIMOHATbHOTO 3HaU€HMSsI, BbI3bIBAIOIIIETO
IJISE BaC 3TOT MeToA. B 3TOM ciiyyae K MeTOny, Ubeil eOUMHCTBEHHOI
3amaveii OymeT MpOBepKa COOTBETCTBMSI MMeHM (paiia 3arpocy,
nobaBsisieTcs mapaMeTp matcher:

def filesMatching(query: String,
matcher: (String, String) => Boolean) = {
for (file <- filesHere; if matcher(file.getName,
query))
yield file

by

B atoi1 Bepcun meropa yciaosue if temepp mcnosib3yetr matcher
OJis1 TIpOBEpPKM COOTBETCTBMSI MMeHM (aiina 3ampocy. UTo MMeHHO
TpoBepsieTcsl, 3aBUCUT OT TOTO, YTO YKa3aHO B KayecTBe matcher. A
Terepb IIOCMOTPUTE Ha TUII CaMOro mnapamerpa matcher. 32To
byHKIIMS, TIO03TOMY B THUIIE MMeeTCs ob0o3HaueHue =>. @OYHKUIUS
rojydyaeT [OBa CTPOKOBBIX aprymMeHTa, uMms (aiia u 3amnpoc, u
BO3BpalaeT O6yjaeBo 3HaueHMe, cjieJoBaTeIbHO, TUTIOM 3TOI QYHKIUU
apasgercd (String, String) => Boolean.

Pacrionarag HOBBIM BCIIOMOTaTeJbHbBIM METOAOM II0 UMMEHU
filesMatching, MOXXHO YIIPOCTUTB TPU MTIOUCKOBBIX METO/Ia, 3aCTABUB

X BbI3bIBATb BCIIOMOraTejbHbIIA MeTOH, TIiepelaBasi B HeEro
COOTBETCTBYIOIIYIO (QPYHKIMIO:

def filesEnding(query: String) =
filesMatching(query, _.endsWith(_))

def filesContaining(query: String) =
filesMatching(query, _.contains(_))

def filesRegex(query: String) =
filesMatching(query, _.matches(_))



OYHKIMOHA/JIbHbIE JIMTEpAJibl, II0OKa3aHHble B 3TOM IIpuUMepe,
UCIIO/Ib3YIOT CMHTAKCUC 3aMeCTUTEISI, pACCMOTPEHHbIN B IpeAblayIlen
rJlaBe, KOTOPbIiI MOKET ObITh BaM ellle He COBCeM IpuBbIUeH. [ToaTOMY
MOSICHUM, KaK IIPMMEHSIIOTCS 3aMeCTUTeNN: QYHKIMOHATbHBIN JIUTepal
_.endsWith(_), ucmonbsyemsbiii B metoge filesEnding, o3HauaeTt
TO K€ CaMOe€, UYTO U CJIeYIOLIMI KO :

(fileName: String, query: String) =>
fileName.endsWith(query)

[Tockonbky filesMatching monmyuaet GyHKIMIO, TPpeOYIOLIYIO IBa
String-aprymeHTa, TUIbI apTYMEHTOB YKa3bIBaTh HE HYKHO — MOXHO
IIPOCTO  BOCIOJb30BaTbCd  KomoM  (ilename, query) =>
ilename.endsWith(query). A Tak Kak B Tejie QYHKIUM KaKIbINA U3
rapaMeTpoB MCIOJb3yeTCs TOJAbKO OAUH pa3 (TO eCTb IIepBbIi
rnapametp, ilename, IpuMeHseTCS B Tejie IepBbIM, BTOPO IIapaMeTp,

query, — BTOpPbIM), MOXXHO BOCIIO/JIb30BaThCS CUHTAKCUCOM
3amectureniein — _.endsWith(_). IlepBblii 3HaK MNOOYEPKMBAHUS
CTaHeT 3aMeCcTUTeJeM [Jisi TepBOro ImapaMmeTrpa — WuMeHM aiina,

BTOPO — 3aMeCTUTeJIEM IJIsI BTOPOTO ImapaMeTpa — CTPOKM 3aripoca.

DTOT KOJ, y>Ke YIIPOIeH, HO OH MOXeT CTaThb ellje Kopoue. 3aMeThbTe,
yTO aprymMeHT query nepenaetcsi f£ilesMatching, HO 3Ta QYHKIINS
HMUYEro ¢ HUM He [ejlaeT, 3a UCKIKYEHMEeM TOro, 4YTO IepenaeT ero
Ha3aj IepemaHHol (QyHKUMM matcher. Takas mepepauva Tyda-croia
Heo0s13aTe/IbHA, ITOCKOJIbKY BbI3BIBAIOLINIL KO, C CAMOTO Havaja 3HaeT O
query! 3OTO T1I03BOJSET VYAAJIUTh [apaMeTp query Kak Wu3
filesMatching, Tak 1 u3 matcher, yrmpoCcTuUB KO IO COCTOSIHMS,
IIOKa3aHHOTO B IMCTUHTE 9.1.

Jiuctuur 9.1. Ucnonb3oBaHue 3aMbIKaHUI AN COKPALLEHUS
nosTopsAoWMXCcs PparMeHToB Koaa

object FileMatcher {



private def filesHere = (new
java.io.File(".")).listFiles

private def filesMatching(matcher: String =>

Boolean) =
for (file <- filesHere; if
matcher(file.getName))
yield file

def filesEnding(query: String) =
filesMatching(_.endsWith(query))

def filesContaining(query: String) =
filesMatching(_.contains(query))

def filesRegex(query: String) =
filesMatching(_.matches(query))

}

B sTOM mnpuMepe MOpPOAEMOHCTPUPOBAH CIIOCOO, ITO3BOJISIONIINIA
GyHKIMSIM ~ IIepBOrO  KjJacca TMOMOYb BaM  M30aBUTHCSI — OT
TIOBTOPSIIOIIMXCSI ()parMeHTOB KoOja, YTo 0e3 HMX ObLIO ObI OUYEHb
TPyOHO cAejiaTh. B Java, K Ipumepy, MOXKHO CO3JdaTh MHTepdelic,
comepskamuii  MeTOH, Iojayvyarumuii ogHO String-3HaueHue U
BO3BpalllalomMii 3HaueHMe Tuiia Boolean, a 3arem [00aBUTH U
nepemath ¢GyHkuuM filesMatching bsk3eMIusipbl 0€3bIMSIHHOTO
BHYTpEHHEro Kjacca, peanmusyloliye 3TOT MHTepdeiic. XOTsS TaKoii
TIOIXO/I, TIO3BOJIMT M30aBUTHCS OT IOBTOPSIOMMXCS (pparMeHTOB KoAa,
yero, COGCTBEHHO, BbI M JOOMBAINCh, HO B TO XK€ BpeMsl IMpuUBeOeT K
n00aBJIeHMIO UYTh JIM He OOJIbIIEro KoJudyecTBa HOBOro Koma. Crasio
OBITh, IIeHA BOITIPOCA CBEMIET HA HET BCe MPeuMYyIIecTBa 1 JIydile OyIer,
HaBepHOEe, CMMUPUTHCS C IIOBTOPSIEMOCTHIO KOJIa.

KpOMe TOTO, ,H,aHHI)II'/JI InpuMep IIOKa3bIBa€T, KdK 3aMbIKaHWA



CIIOCOOHBI TIOMOYb COKPATUTh ITOBTOPSIEMOCTD KOJa. OYHKIMOHAIbHbIE
JIUTEepasibl, MCIOJb30BaHHbIE B IpeNbIAYINeM IpuUMepe, Takue Kak
_.endsWith(_) wu _.contains(_), Ha »3Tamne BbIIIOJHEHUS
MIPOTPAMMbl CTAaHOBSITCSI 3K3eMIUISIpaMiM (PYHKIIMOHA/IbHBIX 3HAUYEHMIA,
He SBJSIOIIMMMUCS 3aMbIKaHMSIMM, ITOCKOJbKY OHM He€ 3aXBaThIBAIOT
HMKAKMX CBOOOMHBIX IMepeMeHHbIXx. K mpumepy, obe IiepeMeHHbIE,
UCII0/Ib30BaHHbIe B BbIpakeHuM _ .endsWith( ), mpencraBiieHbl B
BUIEe 3HAKOB IIOJUEpPKMBAHMS, C/JeI0BaTeIbHO, OHU OepyTcsl u3

aprymeHToB  ¢yHKUMMU. Takum ob6paszom, B _.endsWith( )
IIPUMEHSIIOTCSI He CBOOOIHbIe, a [IBe CBSI3aHHbIe IepeMeHHble. B
oT/inume OT 3TOTO, B (OYHKIMOHATbHOM nuTepane

_.endsWith(query), uCMOAb30BAHHOM B CaMOM IIOC/IeJHEM
rpuMepe, COOEepKaTCs OOHa CBSI3aHHASA IIepeMeHHas, a MMEHHO
aprymMeHT, IIpe[CTaB/J€HHbIiI 3HAKOM IIOAUYEPKMBAHMUS, M OJHA
cBOOOIHAS TepeMeHHass MO MMeHM query. Bo3MOXHOCTb yOpaTh
rnapametp query us filesMatching B aTom npumepe, yripoCcTuB TeM
caMbIM KOJ, elrle 00Jibllle, IOSIBUIACh Y Bac TOJAbKO MOTOMY, UTO B Scala
IO A€ P>KMBAIOTCSI 3aMbIKAHMSI.

9.2. YnpouweHue KNMEeHTCKOro Koaa

B mpenpiayiiemM mpumepe 6bUIO MOKA3aHO, UTO MIPUMeHeHue QYHKIM
BBICILIETO MOPSIIKA CIIOCOOCTBYET COKpAIlleHMI0 MTOBTOPSEMOCTU KOJa,
YyTO M Aenanoch nmpu peaymsauyy API. Eme ogHMM BaskHBIM CITOCOO0OM
MCII0/Ib30BaHMsI (PYHKIIMIT BBICIIETO MOPSIAKA SIBJISIETCS ITOMellleHre UX
B cam API c 1enpio MOBBIIIEHMS JTAKOHUMYHOCTU KIMEHTCKOIO KOza.
XOopoluuM NpuMepoM MOTYT ITOCTYKUTb METOAbl OpraHMU3aluU LMKIIOB
CrelMaJibHOIO Ha3HaueHusl, MpUHajmJjIexaliue umelomumcs B Scala

TUIIAM KOHHQKL[MVI6—8. MHorue 13 HUX IepeuncjieHbl B Taba. 3.1, HO
ceifyac, 4YTOObI IIOHSATb, MOYEMY 3T METOAbl HACTOJbKO II0JIE€3HBI,
BHMMAaTEJIbHO PAaCCMOTPUTE TOJIbKO OIVH IIPUMeED.

Paszbepem exists — MeToa, omnpemensiionuii (GakT HaIMUIUSI
repeqaHHOTO 3HAUeHMSI B KOJUIeKIMKU. PadymeeTcsi, MCKaTb 3JI€MEHT



MOKHO, VMHMIMAJIM3UPOBAB Var-mepeMeHHYI0 3HaueHuem false u
BBITIOJTHUB IT1epebop 371eMEHTOB KOJIJIEKIMM, TIPOBEPSIS KasKIblii M3 HUX
M TIpUCBaMBasl var-epeMeHHOl 3HaueHue true, ecin OyIeT HalimeH
rpeaMeT Ioucka. MeTto, B KOTOPOM TaKOV IOAXOH, MCITO/Ib3YyeTCs IJIsT
orpene/ieHMsI HAJIMUMS B MepeJaHHOM crucke List oTpuiaTe/bHOro
YlCJIa, BBIMISIAUT CAeIYIOMM 00pa3oM:

def containsNeg(nums: List[Int]): Boolean = {
var exists = false
for (num <- nums)
if (num < @)
exists = true
exists

3

Ecau omnpenennTh 3TOT MeTOH, B MHTepIIpeTaTope, TO €ro MOXXHO
BbI3BATh CJIEAYIOIIMMM KOMaHIAMM:

scala> containsNeg(List(1, 2, 3, 4))
res®: Boolean = false

scala> containsNeg(List(1l, 2, -3, 4))
resl: Boolean = true

Ho Oojiee  JaKOHMYHBIMA  CIIOCOO  ompedesieHMs  MeTOna
IIpeIycMaTpUBAET BHI30OB B OTHOIIeHMM coucka List ¢yHkuum
BBICIIIETO IMOpsaKa exists:

def containsNeg(nums: List[Int]) = nums.exists(_ <
9)

Jta Bepcuss containsNeg BbiaeT Te Xe pe3yabTaTbl, YTO U
TpeabIayias:

scala> containsNeg(Nil)



res2: Boolean = false

scala> containsNeg(List(@, -1, -2))
res3: Boolean = true

MeTtop, exists mpencTaBiseT co00il YIPaB/SIOUIyI0 abCTPaKLMIO.
DTO CHeuMaau3MpOBaHHAS LMKIMYECKas] KOHCTPYKIMSI, KOTOpash He
BCcTpoeHa B g3bIK Scala, kak while munu for, a mpemocraBiseTcs
o6ubnmmorekoit Scala. B mpenmpimyiieM pasaene (QYHKIMSI BbICIIETO
nopsaka £ilesMatching nmo3Bosiniia COKpaTUTh OBTOPSIEMOCTh KOAa
B peanusanuym oobekTta FileMatcher. Metopn exists obecrieunBaer
TaKOe Xe IPeuMYIeCTBO, HO, IIOCKOJIbKY 3TO OTKPBIThII MeTon B API
Koinekumuii  Scala, cokpallleHue IIOBTOPSIEMOCTM OTHOCUTCS K
KJIMeHTcKomMy kony aToro API. Ecim 6b1 MeToma exists He ObLIO U
1oTpeboBasioch ObI HAIMCATh METO[, BBISIBJIEHMS HAJIUYMS B CIIMCKE
YeTHbIX uMcesql containsOdd, 3To MOXHO ObUIO OBI CHEIAThH
CJIeayIoNIMM 00pa3oMm:

def containsOdd(nums: List[Int]): Boolean = {
var exists = false
for (num <- nums)
if (num % 2 == 1)
exists = true
exists

3

CpaBHuBasg Tejno Metoma containsNeg ¢ TeiloM MeTona
containsO0dd, MOXHO 3aMeTUThb IIOBTOPSIEMOCTb BO BCeM, 3a
UCKJIIOUEHMEM VYCIOBUS IIPOBEPKM B BbIpakeHUM expression. C
IIOMOIIbI0 MeTOoZla €XiSts BMeCTO 3TOr0 MOXKHO BOCIOJIb30BaTbCS
CeayoIUM KOLOM:

def containsOdd(nums: List[Int]) = nums.exists(_ %
2 == 1)



Teso KOIA B 3TOM BepCUM TaKkKe IPAKTUUYECKU UIEHTUYHO Tely
COOTBETCTBYIOIIEro MeTona containsNeg (Toit ero Bepcum, B KOTOPOi
UCIOJIb3yeTCsT exists), 3a MCKIIUYEeHMeM TOro, 4TO YCI0BHUe, II0
KOTOPOMY BBITNIOJIHSIETCSI TOMCK, MHOe. VM TeM He MeHee 00beM
IIOBTOPSIOIIErOCS KOJa CTa/li HAaMHOI'O MeHblle, II0CKOJIbKY BCS
MH@pacTpyKTypa opraHu3anum 1IuKiIa yopaHa B MeTod exists.

B cranpgapTHOit 6uOMMoTeke Scala MMeeTCSI MHOXECTBO IPYIUX
METOHOB C opraHmusaiueit uukina. Kak u exists, oHM 3a4acTyi0 MOTYT
COKpaTUTh 00BEM Ballero KOAa, eCly IOSIBUTCS BO3MOKHOCTb WUX
TIpYMeHeHMs.

9.3. KappuHr

B rmaBe 1 roBopmioch, 4To Scala mo3Bo/sieT co3gaBaTh HOBbIE
yIIpaBsiomye  abCTpakuyMyu, KOTOpble  BOCHPMHMMAIOTCS  KakK
eCTeCTBEHHAasl SI3bIKOBasl MOAMEp>KKAa. XOTs IOKa3aHHbIe 0 CUX IOpP
npuMepbl GaKTUUECKM U ObUIM YIPaB/SIOUIMMM aOCTPaKIMSIMM, BPSII
JIX KTO-TO CMOT ObI BOCHPUHSTh UX KaK €CTECTBEHHYIO ITOIIEPKKY CO
CTOPOHBI I13bIKa. UTOOBI ITOHSTh, KaK CO3MAIOTCSI YIIPaBJISIOIIVE
abcTpakiium, 60JIbIlle MOXO0KME Ha pacHIMpeHMs SI3bIKa, CHavaja HY>KHO
pasobpaTbcsi ¢ TpuemMoM (YHKIMOHAJbHOIO IIPOrpaMMMUPOBAHMSI,
KOTOPbII1 Ha3bIBAETCS KAPPUH20M.

KappupoBaHHasi (GyHKIMSI TIpUMeHsieTCI He K OJHOMY, a K
HECKOJIBKMM CITMCKaM apryMeHTOB. B mucTtuHre 9.2 rmokasaHa oobIaHasl,
HeKappupoBaHHasl PyHKIMS, CKIaabIBalolas aAsa Int-mapaMerpa, X u

V.

Jiuctuur 9.2. OnpepeneHme 1 BbI3OB 06bIYHON DYHKLMK

scala> def plainOldSum(x: Int, y: Int) = x + vy
plainOldSum: (x: Int, y: Int)Int

scala> plainOldSum(1l, 2)

res4: Int = 3



B nuctuHre 9.3 rokasaHa aHaJIOTMYHAs, HO YK€ KappupOBaHHAas
dyHkuMsg. BMecTto crmcka M3 OByX Int-mapaMeTpoB 3Ta (QYHKIIMS
IIPUMEHSIETCS K IBYM CIIMCKaM, B KaKOOM M3 KOTOPBIX COOEPKUTCS IO
ogHoMy Int-mapameTpy.

Jiuctuur 9.3. OnpepeneHue 1 BbI3OB KappUPOBAHHON PYHKLMK

scala> def curriedSum(x: Int)(y: Int) = x + vy
curriedSum: (x: Int)(y: Int)Int

scala> curriedSum(1)(2)
res5: Int = 3

3mech Tmpu BbI3oBe curriedSum Bbl (akTHMUeCKM II0Jy4yaeTe ABa
OOBIUHBIX CJIEAVIONIMX HEeIOCPeICTBEHHO APYyr 3a JIPYyromM BbI30Ba
dyHkuun. [lepBbiii BbI30B (PYHKLMM MOAyYaeT eOMHCTBEHHbI Int-
rmapaMeTp MO MMeHM X M Bo3BpailaeT QyHKIMOHAIbHOE 3HaYeHMe MJIs
BTOpOI1 (QyHKLMM. DTa BTOpass PyHKUMS mojaydaeT Int-mapamertp V.
3nech merictBue QyHKUMM MO MMeHM first cooTBeTCTByeT TOMY, UTO
OO/DKHO OBLIO MPOMUCXOAUTb IIPM BHI3OBE IIEPBOI TPATUIIMOHHOM
dbyHkIMM curriedSum:

scala> def first(x: Int) = (y: Int) => x + vy
first: (x: Int)Int => Int

[IpMeHeHMe mepBOit QYHKIIMM K YMCIY 1, MHBIMM CJIOBaMM, BbI30OB
nepBoit GYHKUMM ¥ Tepedava eii 3HaueHus: 1, obOpa3yeT BTOPYIO

byHKIMIO:

scala> val second = first(1l)
second: Int => Int = <functionl>

[IpMeHeHMe BTOPOV (PYHKIMM K UMCITy 2 JaeT pe3yabTaT

scala> second(2)



res6: Int = 3

Oyukuyu first u second SABAAOTCI BCEro JUIIb MUIIOCTPALSIMU
npoiecca kappuHra. OHM He CBsI3aHbI HEMOCPEeACTBEHHO C (yHKIMe
curriedSum. U TeM He MeHee 3TO CMOCOO MOJYYUTh (PAKTUUECKYIO
CChUIKY Ha BTOPYIO GYHKLMIO 13 curriedSum. YTo6bI BOCIIO/Ib30BATHCS
curriedSum B BeIpaskeHMM YaCTUUHO MpUMeHsIeMOI QYHKIMM, MOXXHO
MCII0/Ib30BAaTh CUCTEMY 3allMCU 3aMeCTUTeIA:

scala> val onePlus = curriedSum(1l)_
onePlus: Int => Int = <functionl>

3HaK nmoguepkuBaHus B curriedSum(1l)  gBiasieTcsl 3aMeCcTUTeIeM

OJi1 BTOPOTO CIMCKA, MCIIOJIb3yeMOro B KauyeCcTBe napaMeTpa@. B
pe3ysibTaTe IMOJy4aeTCs CChLIKA Ha (YHKILMIO, P BBI30BE KOTOPOI
eqMHUIIA TIpUOaBIIeTCS K ee eauMHCTBeHHOMY Int-aprymeHTy, U
BO3BpalllaeTCs pe3yabTaT

scala> onePlus(2)
res/: Int = 3

A BOT KaK MOYKHO TOJYUYUTb (QYHKIINUIO, TIPUOABJISIONIYI0 YMCIO 2 K
ee eIMHCTBeHHOMY Int-aprymeHry:

scala> val twoPlus = curriedSum(2)_
twoPlus: Int => Int = <functionl>

scala> twoPlus(2)
res8: Int = 4

9.4. Co3paHue HOBbIX YNPaBASAIOWMX CTPYKTYP

B s3bIKax, MCIOAb3YIOMINX (GYHKINUM II€pBOTO Kjacca, Oaske eciu
CMHTAKCUC SI3bIKa YCTOSIJICS, €CTb BO3MOXHOCTb 3((PeKTUBHOIO



CO3JAaHMSI HOBBIX VIIPABJSIOIIMX CTPYKTYp. HYKHO /auIllb BBeCTHU
MEeTO/Ibl, TOJIyJaroIye GyHKIMM B BUOE apTyMEHTOB.

Hampumep, B ciienyionieM (pparMeHTe KoJa MoKa3aHa yaBaMBaroast
VIIpaBJISIONasl CTPYKTypa — OHA IIOBTOpsIeT OIlepalMio ABa pasa u
BO3BpalllaeT pe3y/bTar:

scala> def twice(op: Double => Double, x: Double)
= op(op(x))
twice: (op: Double => Double, x: Double)Double

scala> twice(
res9: Double

+ 1, 5)
7.0

Twuriom op B gaHHOM IipuMepe sBisetrcsi Double => Double. 3To
O3HavaeT, uTo QyHKILMS IMoaydaeT ogHO Double-3HaueHMe B KauecTBe
aprymeHTa  Bo3Bpalaer apyroe Double-3HaueHne.

[Ipy  KaxkgoM  OOHApYKeHUM  YIpaB/SIONIeil  KOHCTPYKIINM,
TIOBTOPSIONIENCS BO MHOIMX YacCTsAX Ballero Koga, O ee peaau3alumu
MOXKHO ITOAYMaTh KaK O HOBO1 YIIPaBJISIONIEN CTPYKType. PaHee B 3TOM
rJlaBe ObI MMOKa3aH y3KOCIeIMaau3MpPOBaHHbIN IIA0JIOH yIIpaBJIeHUS
filesMatching. Temeppr pmaBajiTe paccMOTpUM 0oJiee IHIUPOKO
MIPUMEHSIIONINICS IIa6JI0H MpPOrpaMMMPOBAHMUSI: OTKPBITHE pecypca,
paboTa ¢ HMM, a 3aTeM 3aKpbITHe pecypca. Bce 3To MOKHO coOpaTh B
VIIPaBISIONIYI0O  aOGCTpaKIMIO,  BOCMHOJb30BABIIMCh  CAEIYIOIIVM
MEeTOOM:

def withPrintWriter(file: File, op: PrintWriter =>
Unit) = {
val writer = new PrintWriter(file)
try {
op(writer)
} finally {
writer.close()

3



by

Hp]/[ HaJIMYNMM TAKOIro MeToAdd MM MO>XHO BOCITIOJIb30BATbCA TAK:

withPrintWriter(
new File("date.txt"),
writer => writer.println(new java.util.Date)

[TpermymiecTBa MUCIOAb30BaHMSI 3TOTO METOAA COCTOST B TOM, YTO
3aKkpbiTHe (daityia B KOHIIe paboThl rapaHTupyercsi withPrintWriter,
a He TII0Jb30BaTeIbCKMM KOIOM. Ilo3TOMY 3a0bITh 3aKpbITh Gaitia
IIPOCTO HEBO3MOKHO. OJTa TEXHOJOTUSI Ha3bIBaeTcsl wabioHOM
8pemeHH020 nonv3oeaHuss (loan pattern), MNOCKOIbKY (QYHKIMS
yIIpaBJIsIolei abcTpakiuy, Takast Kak withPrintWriter, oTkpsiBaeT
pecypc 1 oTHaeT ero pyHKIMM BO BpeMeHHOe I10J/b30BaHue. Hampumep,
B mpenpiayiemM npumepe withPrintWriter ormaer BO BpeMeHHOe€
noJsib3oBaHue PrintWriter dbyukuum op. Korma dbyHKIMs 3aBepiiaeT
CBOIO paboTy, OHA CUTHAJIM3UPYET, UTO il y’ke He HY>KeH OJI0/I’KeHHbI
pecypc. 3atem B Osoke finally pecypc 3akpbiBaeTcsi, YeM
rapaHTUpPYyeTCs ero 6e3yc/JIOBHOE 3aKphITHE HEe3aBUCUMMO OT TOro, Kak
3aBepiumIach pabora GYHKLMM, YCIIEUTHO WIN C BbIIadeli MCKII0UeHNUS.

OnuH 13 Crioco60B MpUIAHNUS KIMEeHTCKOMY KOOy BUa, Ae/aioliero
ero IIOXOXMM Ha  BCTPOEHHYIO  VIIPABJSIIOIIYIO  CTPYKTYpY,
npeaycMaTpuBaeT 3aK/JII0UeHMe CIIMCKa apTyMEHTOB B (UIypHbIe, a He
Kpyrible cKoOku. Ecam B Scala mpu Kaskgom BbI30OBE MeETOIAa €My
repegaeTcsl CTPOro OAMH apryMeHT, MOXHO 3aK/JIIOUUTbh €ro He B
KpYyIJIble, a B purypHbie ckooku. Hampumep, BMecCTO:

scala> println("Hello, world!")
Hello, world!

MO>XHO HAIIMCAThb:

scala> println { "Hello, world!" 7}



Hello, world!

Bo BTOpOM mnpumepe aprymeHT i println BMeCTO KpPYIJIbIX
CKOOOK 3aKkaioueH B ¢urypHble. Ho Takoit mpueM MCIIOIb30BaHMS
dburypHoeix ckobOok OymeT paboTaTh TOJAbBKO IIpU Iepemave OIHOTO
apryMmeHTa.

[TonbITKa HApPYLWIUTb 3TO IIPAaBWIO IIPUBOAUT K CJeAyIOIEeMY
pe3yJbTary:

scala> val g = "Hello, world!"
g: String = Hello, world!

Scala> g.substring { 7, 9 }
<console>:1: error: ';' expected but ',' found.
g.substring { 7, 9 }

A

[TockonbKy OblJa IIpeAIIPUMHSITA IIOMbITKA Ilepemauu QYHKIUMU
substring AByX aprymMeHTOB, IIpU MX 3aK/IUYeHUM B QUTypHbIE
CKOOKM BbIIAeTCsT OmMOKa. BMecTo GUrypHBIX B TaHHOM C/Tydae HY>KHO
MICII0/Ib30BATh KPYTIJIble CKOOKM:

scala> g.substring(7, 9)
resl2: String = wo

BO3MOSKHOCTbD ITOICTAHOBKY (DUTYPHBIX CKOOOK BMECTO KPYTJIbIX JIJIST
repegayyM  OOHOTO apryMeHTa oOOecIieuMBaeTCsl IIPOrpaMMMUCTaM,
MCIIOJb3YIONIMM Balll KO, C ILieJbl0 CO3JaHUSI MeXOy (UTYPHBIMU
CcKOOKaMM (PYHKIIMOHA/JIBHOTO jJuTepasa. TeM caMbIM MOXKHO CAeaThb
BBI30B MeETOJa IOXOXMM Ha YIpaBjSIoONIylo abcTpakiuio. B kauecTse
IIpuMepa BoO3bMeM paHee oIpeneieHHbI MeTon withPrintWriter. B
CBOEM CaMOM IiocienHeM Buue Metond withPrintWriter mosyuaer
IBa apryMeHTa, II09TOMY MUCII0JIb30BaTh (PUrypHbie CKOOKM Helb3s. TeMm
He MeHee, IIOCKOJIbKY QYHKIIMS, MHepemaHHass withPrintWriter,
SIBJISIETCS TIOC/IeAHUM apryMeHTOM B CIIMCKe, MOXXHO BOCITIOJIb30BaThCS



KappUHIOM, UTOObI IepeMeCTUTh IIepBbIii aprymeHT Tuma File B
OTHeNbHbII CIMCOK aprymeHToB. Torga (yHKIMS  OCTaHETCS
eIVMHCTBEHHBIM IIapaMeTpoOM BTOpPOro cmucka mapametrpoB. Criocob
repeomnpenenenuss withPrintWriter nokasaH B aucTuHre 9.4.

JinctuHr 9.4. Ucnonb3oBaHue WwWaba0HA BPEMEHHOr0 NoJ1Ib30BaHUA AAs
3anucu B ann

def withPrintWriter(file: File)(op: PrintWriter =>
Unit) = {
val writer = new PrintWriter(file)
try {
op(writer)
} finally {
writer.close()

by
by

OTanuyne HOBOWM BepCUM OT CTAPOM COCTOUT BCEro JIMIIb B TOM, UTO
Terepb MMeeTCs [Ba CIIMCKA ITapaMeTpoB, MO OJAHOMY IlapaMeTpy B
KaKIOM, a He OOVH CHMUCOK U3 [BYX IapameTpoB. IlocmoTpuTe Ha
IIPOCTPAHCTBO MEXOy ABYMS IlapamMeTpaMu. B IIOKasaHHOI 31eCh
npexdeit sepcun withPrintWriter Bwl Bugure ...File, op... Ho B
3TOM Bepcum Bbl Buaute ..File)(op... baaromapst orpene/ieHUIO,
IIpUBEIeHHOMY paHee, METOJl MOKHO BbI3BaThb C IIPMMeHeHMeM Oosee
IIPUBJIEKATEJIbHOTO CMHTAKCMCA:

val file = new File("date.txt")

withPrintWriter(file) { writer =>
writer.println(new java.util.Date)

3



B 3TOM mpuMepe TIepBbI CIIMCOK apPryMEHTOB, B KOTOPOM
COIEePsKUTCS OOMH aprymeHT Tuia File, 3ak/iIioueH B KPYIJIble CKOOKMN.
A BTOpO} CIIMCOK apryMeHTOB, coAepyKaliuii (YHKIMOHATbHBIN
apryMeHT, 3aK/II04eH B (GUTYPHbIE CKOOKIN.

9.5. NMNapameTpbl 0o BoCTpeb6oBaHMUS

Meton withPrintWriter, paccMOTpeHHbBIN B IpeabIAyIIEeM paspele,
OT/IMYAETCS OT BCTPOEHHBIX YIIPABJISIONNX CTPYKTYP SI3bIKA, TAKMUX KAaK
if u while, TeM, UTO Koj MeXAy (GUIYPHBIMM CKOOKaMM ITOTy4aeT
aprymeHT. ®yHKIMs, nepeganHast withPrintWriter, Tpebyer omHOro
aprymeHnTa tTiria PrintWriter. OTOT aprymMeHT MMOKasaH B CJIeAy0IeM
KoJe Kak writer =>:

withPrintWriter(file) { writer =>
writer.println(new java.util.Date)

3

A 4TO HY)XHO CJieIaTh, €C/IM TOHAJ00UTCS peaan30BaTh YTO-HUOYIb
6osbiiie TToxokee Ha if mnu while, roe mexay GUTypHbBIMYU CKOOKaAMM
HeT 3HaUeHUsI IJis Iepegady B Koa? IIoMmoub CripaBUTHCS C ITOT00HBIMMU
CUTYalMSIMM MOTYT uMelomecs: B Scala napamempul do socmpebosarus
(by-name parameters).

Hanpumep, mnpeacTaBuM, UTO HYKHO peajiM30BaTh KOHCTPYKIIMUIO

YTBEepXKIeHMs 1104, Ha3BaHUEM myAssertm. OyHKuMsA myAssert
OymeT IIOayyaTh B KaudyecTBe BBOJA (PYHKIMOHAJIbHOE 3HAUeHUe U
obpamiatbcsl K ¢ary, 4ToObl peIlmTh, 4YTO menaTb. Ecau duar
YCTAaHOBJIEH, MyAssert BbI30BET MHepemaHHyI0 (QYHKINMIO U IIPOBEPUT,
yTO OHa Bo3BpamiaetT true. Ecau dmar copomieH, myAssert Oymer
MoJ1ya 6e31eiicTBOBATh.

be3 ucronb3oBaHMsI IlapaMeTpoB OO0 BocCTpeboBaHMsi myAssert
MOJKHO CO3/1aTh TaKMM 00pa3oM:

var assertionsEnabled = true



def myAssert(predicate: () => Boolean) =
if (assertionsEnabled && !predicate())
throw new AssertionError

C orpenesieHreM BCe B ITOPSIZIKE, HO MO/JIb30BaThCS MM HEYA0OHO:
myAssert(() => 5 > 3)

KoHeuHo, yyuliie 66110 661 000¥TIUCH B (DYHKIMOHAIBHOM JIMTEpase
6e3 MyCTOTO CHOMCKAa IIapaMeTpPOB M 0003HAUYeHMs => U CO31aThb
C/IeqyIOIIMI1 KO

myAssert(5 > 3) // He 6yaer paboraTrb Wu3-3a
orcyrcTBua () =>

MIMeHHO /151 TOTO, YTOOBI MOKHO OBIJIO OCYIIIeCTBUTDH 3aAyMaHHOe, U
CYILIECTBYIOT IMTapaMeTpbl 10 BocTpeboBaHMs. UTOObBI CO31aTh MapaMeTp
0 BOCTpebOBaHMS, 3a1aBaTh €ro TUII HY>KHO ¢ 0003HAUeHUsI =>, a He C
() =>. Hamnpumep, MOXHO 3aMeHUTb B myAssert mapameTp
predicate mapameTpoM 10 BOCTpeboBaHMsI, MU3MeHMUB ero Tui () =>
Boolean Ha => Boolean. Kak 3TO OO/KHO BBIIVISIAETh, ITOKA3aHO B
aucTuHre 9.5.

Jiuctuur 9.5. Ucnonb3oBaHue napameTpa Ao BoCcTpeboBaHUS

def byNameAssert(predicate: => Boolean) =
if (assertionsEnabled && !predicate)
throw new AssertionError

Teriepp B CBOICTBE, II0 IOBOAY KOTOPOTO HY)XHO BbBICKA3aTh
yTBEpKIOeHMe, OT MYCTOrO IapaMeTpa MOXHO WU30aBUThCI. B
pe3yjibTaTe 3TOr0  MCIIOJb30BaHMe byNameAssert  BbIIVISOUT
abCoJIIOTHO TaK XKe, KaK BCTPOeHHas yIIpaBJsolasi CTPYKTypa:



byNameAssert(5 > 3)

Tun «mo BocTpeboBaHust» (by-name), B KOTOPOM ITYCTOM CIIMCOK
napameTpoB () OTOpachIBaeTcCs, MOMYCTMMO MCIIO/Jb30BaTh TOJbKO B
OTHOIIIeHUM IlapaMeTpoB. Hukakux by-name-riepeMeHHbIX WU by-
name-10Jieil He CyIleCTBYeT.

MOXXHO, KOHEUYHO, YOAMBUTBLCS, IMOYEMY HeJIb351 IPOCTO HaAIMCaTb
dyHK1MI0 myAssert, BOCIIOAb30BaBIINCD IJISI €e ITapaMeTPOB CTapbIM
no6pbeIM THUIIOM Boolean 1 co3maB caemyrommii KO, :

def boolAssert(predicate: Boolean) =
if (assertionsEnabled && !predicate)
throw new AssertionError

Pasymeetrcs, Takasi ¢GopMyaMpoBKa ToOxke cpaboTaeT, U KO[,
MICTIO/b3YIONINIL 9Ty Bepcuio boolAssert, 6yIeT BhITJISIAETh TOUHO TaK
Ke, Kak U Ipexe:

boolAssert(5 > 3)

N Bce e MexXay ISTUMM [OBYMS [OOXOZaMM €CTb OJIHO
3aCjy)KuBawlllee BHUMaHUS pasanune. IlOCKOMbKY i1 mapamMerpa
boolAssert wucnonb3yercs Tull Boolean, BbIpakeHUe BHYTPU
KpPYIJIbIX CKOOOK B boolAssert(5 > 3) BbIUMC/ISIETCS IO BbI30BA
boolAssert. BoipaxkeHue 5 > 3 BbImaeT 3HaueHue true, KOTOpoe
rnepenaerca B boolAssert. B oTiiMuyme OT 3TOro, MOCKOJBKY TUIIOM
nmapaMetrpa predicate d¢yHkuun byNameAssert sBnsercs =>
Boolean, BeipakeHMe BHYTPU KPYTJbIX CKOOOK B byNameAssert(5 >
3) mo Bbi3oBa byNameAssert He BbIUMCIsieTcsl. BmecTo 3TOoro 6ymer
C03JaHO (PYHKIMOHAJIbHOE 3HaueHue, yeii MeTo, apply BbIUMCAUT 5 >
3, u 3T0 (QYHKIMOHAJbHOE 3HAueHue OymaeT IepenaHo GYHKLIMU
byNameAssert.

Takum o6pasom, pasHuUila MeXAY IBYMS IIOIXOAaMM COCTOUT B TOM,

YTO IIPU OTK/IIOUEHUM YTBEPXKOAEHMI Bbl YBUAUTE JI0Oble MOOOUHBbIE
3 deKThbI, KOTOpPbIe MOTYT ObITh B BhIPAXKEHMUM BHYTPU KPYIJIBIX CKOOOK



B boolAssert, Ho byNameAssert 3To He Kacaetrcs. Hannpumep, eciun
YTBEPXKOEHMST OTK/IIOUYEHbI, MTOTIbITKM YTBEPXKIATh, UTO X / @ == 0, B
cayJyae UCIoJib3oBaHusg boolAssert npuBenyT K Bblgaue UCKIIOUYEeHUS:

scala> val x = 5
X: Int =5

scala> var assertionsEnabled = false
assertionsEnabled: Boolean = false

scala> boolAssert(x / 0 == 0)
java.lang.ArithmeticException: / by zero
... 33 elided

Ho mOIBITKM yTBepXIaTb 3TO HA OCHOBE TOrO XK€ CaMOro Koja B
cayyae wucCmoib3oBaHus byNameAssert He mnpuBenyT K Bblgaye
UCK/IIOUEeHMS

scala> byNameAssert(x / @ == 0)

Pe3ome

B sT1OJt riaBe OBLIO ITOKA3aHO, KaK Ha OCHOBe uMmelomuxcslt B Scala
pa3BUTBIX  (GYHKIMII  CO30aTh  IOAAEPKKY  IJISI  TOCTPOEHMS
VIpPaBISIOMMX abcTpakmuii. OYHKIMM BHYTPU Balllero Koja MOXKHO
IIPUMEHSITh [JIS ¥M30aBJAe€HMS OT paclIpoCTPaHEHHBIX IIabJIOHOB
yIOpaB/ieHMsl, a I MHOTOKPATHOTO MCIOJIb30BaHMSI IIaOJIOHOB
yIpaB/IeHMsI, YaCTO BCTPEYAIONIMXCS B BalleM IPOrpaMMHOM KOJe,
BOCITOJIb3YiTeCh PYHKLIMSIMM BbICIIEro mopsiika u3 6mubanoreku Scala.
Taxke ObUIM pPacCMOTpPEHBI IIPMEMBI WCIIOJIb30BAHMS KappuHTa W
IapaMeTpoOB 10 BOCTPeOOBAHMS, MO3BOJISIOMIVX ITPUMEHSITh B BeCbMa
JTAKOHMYHOM CMHTAaKCMCe COOCTBEHHBbIE (QYHKIVM BBICIIETO ITOPSIIKA.

B nByX mocjaemHuX TIjaBaxX ObLIO pacCMOTPEHO [OBOJIBHO MHOTO
OTHOCSIIEToCsT K (PYHKIMSIM. B caemyiomyx HEeCKOJbKMX IJIaBaX MbI



BEpHEMCS K  JIOIIOJIHUTEJbHBIM  OOBEKTHO-OPMEHTUPOBAHHBIM
cpencTBaM SI3bIKa.

68 Takue crielMaaM3poOBaHHbIe METOAbI LIMKIMUECKOV 06paboTKM OIpeiesieHbl B TpeiiTe
Traversable, KOTOpbIii SAB/ISIETCS paciMpuTeneM KiaccoB List, Set 1 Map. Bosiee monpo6HO 3TOT
BOIIPOC paccMaTpuBaeTcs B riase 17.

69 B ripenbiayIieii ryaBe, rae CUCTeEMA 3aIMCY 3aMeCTUTEJIST MCII0/Ib30BajIach B OTHOIIEHUY
TPagULIMOHHBIX METOIOB Bpoie println _, MeXXTy MMeHeM M 3HAKOM ITOUE€PKUBAHUS HY)KHO
6bLIO CTaBUTD ITpoGesT. 3Mech B 3TOM HET HEOOXOAMMOCTH, IIOCKOJIBbKY B Scala println_ siBnsieTcst
JIOITyCTUMbBIM MAeHTU(dUKATOpoM, a curriedSum(1)_ — Her.

70 3gecy MCIIOJ/JIb3YyeTCs Ha3BaHMe rnyAssert, a He assert, ITOCKOJ/JIbKY M4 assert
npeagocTaBjadeTCd CaMMM A3bIKOM Scala. COOTBGTCTBYIOU.IGE OoInyucaHme 6y,£[€T OaHO B pa3aeiie
14.1.



10. Komno3uuua u HacnepoBaHue

B rmaBe 6 ObUia TIIpeAcTaBjieHAa YacThb OCHOBHBIX OOBEKTHO-
OPMEHTMPOBAHHBIX acIeKToB Scala. JlaHHas Iy1aBa ITOOXBATbHIBAET 3Ty
TeMy, IIPOJ0JIKasl C TOTO MeCTa, Iie ee PacCMOTPeHMe OCTaHOBMUJIOCH B
TJIaBe 6, U JaeT yriayb6jeHHoe U ropasmo 6oJjiee MOJHOE MpeacTaBIeHue
06 umeromeiicas B Scala mommepskke OO0BEKTHO-OPMEHTMPOBAHHOIO
IIPOrpaMMMPOBAHMSI.

HaMm mpencTOUT CpaBHUTH JBa OCHOBHBIX BUa B3aMMOOTHOIIIEHUI
MeXIy KjaaccamMu: KOMIIO3MIIMIO M HaciaenoBaHue. Komrosuims
O03HayaeT, YTO OJUH KJIACC COJEP>KUT CChLIKY Ha IPYTroOil U UCIIOAb3yeT
KJIacC, Ha KOTOPbIii CChIJIaeTCs, B KaueCcTBe BCIIOMOraTe/bHOTO CpeJiCTBa
1711 BBITIOJIHEHUST CBoelt muccuu. HaciegoBaHue mpejcTaBiseT coboii
B3aMMOOTHOIIIEHNS POJIUTEbCKOTO KjIacca M ero Mojksiacca.

Kpome »3Tux TeM, OyZyT pacCMOTpeHbl abCTpaKTHbIE KJacChl,
MeTOobl 6e3 mapamMeTpoOB, pacliupsieMble KJIacChl, TiepeolipeessieMble
METOIbl U IIOJISI, IlapaMeTpuUuecKkue II0Jsl, BbI3OB KOHCTPYKTOPOB
pPOOUTEIbCKOrO Kjacca, MoauMopdu3M U IMHAMUUYECKOe CBSI3bIBaHME,
TepMMHAJIbHbIE 3JIEMEHTBI M KJIacChl, a TakKe (pabpuuHble 00HEKTHI U
METO/IbI.

10.1. bubnnoreka ABYMEpPHOM pa3MeTKM

B kauecTBe pabouero npumMepa B 3TOi IJ1aBe CO3aaanuM OMOIMOTEKY MIJIsT
IIOCTPOEHMSI M BBIBOJIA HAa KPaH IBYMEPHBIX 3JIEMEHTOB pPa3METKIN.
Kaxmprit  sjeMeHT  OymeT — TpeACTaBie€H  IPSIMOYTOJbHUKOM,
3allOJTHEHHbIM  TeKcToM. [Iyig  ymobcTBa  OubOimoTeka  OymeT
MpeoCTaBasITh (abpuMuHble MeTOAbl 10 MMeHM elem, co3maroliue
HOBbBIE€ 3JIEMEHTBhI M3 TepeJaHHbIX JaHHbIX. Hampumep, BbI CMOsKeTe
CO3[aThb 3J€MEHT pa3MeTKM, COIepsKalluii CTPOKY, WCIIOIb3Ys
(habpMUHBIi MEeTO, CO CIeAyIOlIel CUTHATYPOIA:

elem(s: String): Element



Kak BuauTe, 371eMeHTbI OyIyT MOIENIMPOBATHCSI C TUIIOM JTAHHBIX I10
umenu Element. [ moayuyeHNUsT HOBOTO 3JIEMEHTAa, 00beIMHSIONIErO
IBa 3JIeMeHTa, Y BaC MOSIBUTCSI BO3MOXHOCTb BbI3BaTb B OTHOIIEHUU
3jleMeHTa orepartopbl above wiu beside, nepemaBas UM BTOPO
sneMeHT. Hampumep, cienmyioiee BhIpakeHMe CO31acT O0ojiee KPYITHBIN
37IeMEHT, coAepsKallnii IBa CTOI01Ia, KaKIbIii BBICOTOM IBA 3JI€MEHTA:

val columnl elem("hello") above elem("***')
val column2 elem("***") above elem("world")
columnl beside column2

BbIBOZ, pe3yibTaTa 3TOTO BhIpakKeHMS OyIeT TaKMUM:

hello ***
*%¥%¥ world

DJIeMEHTbl Pa3MEeTKU SBJISIOTCS XOPOIIMM IPUMEPOM CUCTEMBI, B
KOTOPOJ 00BbEKThI MOTYT CO34aBaThCSI M3 IIPOCTHIX YACTEN C IIOMOIIbIO
COCTABJIAIONIMX OIlepaToOpOB. B 3TON raBe Mbl OmpeneM KJaccChl,
TIO3BOJISIIONIME COCTABJISATh OOBEKTHI JIEMEHTOB M3 MaCCUBOB, PSIIOB U
MIPSIMOYTOJIbHMKOB. DTU 00beKTbI 6a30BbIX 2JIEMEHTOB OYAYT IMPOCTHIMU
metaasiMu. TakkKe oOIIpelenanm COCTaBASKOIIMe ollepaTopbl above u
beside. Takme orepaTtopbl 3a4acTyl0 Ha3bIBAlOT KOMOMHATOpaMM,
IIOCKOJIbKY OHM OOBEeIVHSIIOT 3JIEMEHTbl HeKOil 00JlacTM B HOBBIE
3JIEMEHTBI.

[TogxoauTh K KOHCTPYMPOBAHMIO OMOJMOTEKM JIydllle BCEro B
TIOHSITUSIX KOMOMHATOPOB: OHM IIO3BOJISTIIOT OCMbBICJIMTh OCHOBHbBIE
CII0cOObI KOHCTPYMPOBAHMSI 0OBEKTOB B IPUKIAAHONM objmactu. UTo
MIPeACTaB/ISIOT C000¥ mpocThle 00BbeKkThI? Kakumm crocobamyu u3
IIPOCTBIX OOBEKTOB MOTYT CO3HaBaTbCsl Oojiee MHTepeCcHbIe OOBEKThI?
Kak KOMOMHATOPBI JOKHBI COYETAThCSI APYT C Apyrom? UTO MOKHBI
TIpPeJCTaB/ISITh CO00¥ Hamboee obme KOMOMHALIMN? YIOBJIETBOPSIOT
JIM OHM BCEM BbIABUTaeMbIM ITpaBuiaam? Eciay Ha Bce 3TU BOIPOCHI Bbl
OTBeYaeTe MOJIOKUTE/IbHO, TO Bbl Ha IIPaBUIbHOM IIYTH.



10.2. A6cTpakTHble Knaccbl

Hameir mnepBoii 3amaueit Oymer omnpeneneHue Tuma Element,
MpefCTaB/ISAOIEero JJieMeHTbl pa3sMeTKu. IIOCKONbKY  3jIeMeHThI
SBJISIIOTCA OBYMEPHBIMMU IIPSIMOYTOJIbHUKAMM U3 CUMBOJIOB, MMeEET
CMBICJI BKIIOUMTD B KJIACC METOJ, 110 MMeHM contents, CChLIarImMiics
Ha COoIepskMuMoe djieMeHTa pa3meTku. IIpemcraBieH contents MoOXeT
ObITh B BUIE MacCuUBa CTPOK, IIe KakAas CTpoKa 0O03HaAyaeT P,
OTcoma THUIIOM BO3BpalllaeMoro contents 3HauyeHUs IOJIKEH OBbITh
Array[String]. Kak oH OyzeT BbIT/ISIIeTh, TOKa3aHO B iuctuHre 10.1.

Jiuctunr 10.1. OnpepeneHne abCTpakTHOro MeToAa U Knacca

abstract class Element {
def contents: Array[String]

3

B asToM Kiacce contents OObBSBISETCSI B KauyeCcTBe METOa, Y
KOTOPOTO HeT peanusauyyu. VIHBIMM CJIOBaMM, MeETOJ, SIBJISIETCS
abCTpaKkTHBIM 3JIeMeHTOM Kiacca Element. Kmacc ¢ abcTpakTHbIMU
37IeMEeHTaMM CaM IO cebe AOJKeH ObITh OOBSIBJIEH aOCTPAaKTHBIM, UTO
menaeTcsl ykasaHuem MoaudukaTtopa abstract mepen KIOUEBBIM
cJioBoM class:

abstract class Element ..

Moaudukatop abstract ykasbiBaeT Ha TO, YTO y Kjacca MOTYT
ObITh AOCTPAKTHBIE COCTABJSIOIIME 3JIEMEHTbI, He MMelolye
peamm3anuyu. Ilo9TOMYy CO3IATh SK3eMILISIpP aOCTPaKTHOIO KJjacca
HEBO3MOKHO. IIpM IONBITKE chenaTh 3TO OyAeT MoydyeHa OIIMOKa
KOMITUJISIIIVAN ;

scala> new Element
<console>:5: error: class Element is abstract;
cannot be instantiated



new Element
N\

UyTh IIO3Ke B 3TOi IJIaB€ MbI PaCCMOTPUM CIIOCOO CO3HmaHMSI
MOJIKJIAcCCOB Kiacca Element, 3K3eMIUISIpbl KOTOPBIX MOKHO Oymer
CO3[aBaTh, MMOCKOJbKY OHU 3allOJIHSIT OTCYTCTBYIOLEe OIlpeleeHue
MeToZa contents.

ObpatuTte BHMMaHMe Ha TO, UTO y MeToma contents Kkiacca
Element Her wMomudukaropa abstract. Meron sBIseTCs
abCTpaKTHBIM, €CJIM Y Hero HeT peanusaluy (HAIIpuUmep, 3HAKOB
paBeHCTBA MAM Teja). B ommume oT Java, 34eChb IIpU OOBSIBJIEHUU
MeTOAO0B He HYXXHbI MM He pa3pellleHbl MoAM@UKaTopbl abstract.
MeTombl, MMeloIlie peaan3alnio, Ha3bIBAIOTCSI KOHKPETHBIMMN.

U eme ogHO pasinuue B TEPMMHOJOTUM MEXKIY OOBSIBIEHUSIMU U
onpenenenusimu. Knacc Element 00%s68/7155em abGCTpaKTHBIA METO[,
contents, HO ITOKa He onpedesisiem HUKaKUX KOHKPeTHbIX MeTOo0B. Ho
B CjemyioleM paspeiie kjacc Element OymeT ycuiieH oIpeaesieHueM
HECKOJIbKMX KOHKPETHBIX METOI0B.

10.3. OnpepeneHne MeToaoB 6e3 napamMeTpoB

B xauecTBe ciemymoliero mara K Element 0yaoyT go6aBieHbl METOIbI,
BbIawIMe mupuHy (width) u Beicoty (height) snmemeHTa (JIMCTUHT
10.2). MeTton height Bo3BpalllaeT KOJIMYECTBO PSIOB B COAEPKUMOM.
MeTton width BosBpalllaeT OjaMHY IEepPBOro psaga Wiu, eCjiv PSgoB B
3/IeMeHTe HeT, Hy/Ib. DTO 03HauvaeT, UYTO HeJIb3$ OINpene/iUTh 3JIeMEeHT C
HYJIeBOJ BBICOTOM M HEHYJIeBOI IUPUHOMN.

Jiuctuur 10.2. OnpepeneHune He uMeLWMX NapaMeTpoB MeToaoB width
u height

abstract class Element {
def contents: Array[String]



def height: Int = contents.length
def width: Int = 1if (height == 0) 0 else
contents(0).length

3

3aMeTbTe, UTO HM B OJHOM M3 TpexX MeTOHOB Kjacca Element HeT
CIIMCKa ITapaMeTpoB, aasxe Imycroro. Hanmpumep, BMmecTo:

def width(): Int
MeTo[, oripejiesieH 6e3 KPYyT/IbIX CKOOOK:

def width: Int

Takmne memodsl 6e3 napamempos BCTpeuaioTcs B Scala TOBOJIBHO
yacTto. B omamume OT HUX, METONbI, OIpele/ieHHble C MNYCTbIMU
KpymibiMu ckoOkamu, HanpuMmep def height(): Int, Ha3bpIBAIOTCS
memodamu ¢  NycmeMu  CKOOKamu. CorlacHO  MMEKIIMMCS
pekoMeHAalMsIM MeToHabl 06e3 mapaMeTpoB CjeayeT MCIIOAb30BaTh,
KOTZIa TIapaMeTpbl OTCYTCTBYIOT M METO[ 00pallaeTcsl K M3MEHSIeMOMY
COCTOSIHMIO TOJIbKO [JIS1 UTE€HMS T10JIeli copepskalllero ero oobexkra (mpu
5TOM OH He MoaubuLMpyeT WK3MeHsSeMoe cocTosiHue). [lo 3TomMy
COTrJIAleHUIO MO IeP>KMBaAETCS NPUHLUMIO  YHUQPULIMPOBAHHOIO

,ILOCTyHa7—1, KOTOPbBIN TJIaCUT, UTO KJIMEHTCKMII KOI He IOJDKeH

3aTparMBaThCs pelleHreM O peanus3alnuyu aTpubyTa TuUIa IO WIN
MeTOoma.

Harnpumep, MOXHO peannsoBaTb width u height B KauyecTBe
I10JIei, a He MEeTO0B, IIPOCTO 3aMeHMB def B KakaoM ornpeaeeHn Ha
val:

abstract class Element {
def contents: Array[String]
val height = contents.length
val width =
if (height

Q) 0 else contents(0).length



3

C TOukM 3peHMs] KJIMeHTa OBe Iapbl OIpene/ieHuii abCOIIOTHO
SKBUBAJIEHTHbI. ENVHCTBEHHOE pa3jinuuMe 3aK/I4vaeTcd B TOM, UTO
OOCTYIlT K IIOJI0 MOSKET OCYIIEeCTB/ISITbCSI HEMHOI'O OBICTpee BbI30Ba
MeTO/ia, IIOCKOJIbKY 3HaUeHMS T10J1el MpeaBapuUTeIbHO BbIUMC/IEHbI TIPU
MHULIMaIN3aluUM Kjlacca, a He TMPU KakOOM BbI30Be MeTona. B To ke
BpeMsi MojsiM B Kakgom — Element-ob6bekTe  TpebyeTcs
IOTIOJIHUTEIbHOE TIPOCTPAHCTBO MaMsATU. [Io3ToMy BOIPOC O TOM, KakK
Jy4llle IpeiCTaBUTh aTpMUOyT, B BUIE MOJISI WM B BUJIE METO/A, 3aBUCUT
OT mpodwisi Mojab30BaTeslsl Kjiacca, KOTOPbIii CO BpeMeHeM MOKeT
M3MeHUThCS. [J1aBHOe, UTOOBI Ha 3TOT KIMEHT Kiacca Element HMKak
He BO3JENCTBOBAJIM M3MEHEHMUSs, BHOCUMMbIE BO BHYTPEHHIOKO
peanmn3annio Kiaacca.

B uacTHOCTHM, KIMeHT Kiacca Element He o/IKeH MCHbIThIBATD
HEeOOXOOVMMOCTM B Iepes3almcy KOja, ecy Iojie 3TOro Kjacca ObLIo
nepegenaHo B (QYHKUMIO [OCTyMNa, HPU YCAOBUM, YTO 3TO UMCTO
dbyHKIMS mocTyra (TO eCTh OHA He MMeeT HUKAKMX IT000UYHBIX
3(pPeKToB 1 He 3aBUCUT OT M3MEHSIEeMOTo COCTOsSHMUS). Kak ObI TO HU
ObIIO0, K/IMEHT He JOJ/KeH pelaTh Kakue-amM0bo Impoo6ieMbl.

[loka y Hac Bce rmojydaeTcsi. Ho ecTb HeOOJIbIIOE OC/IOKHEHME,
CBSI3aHHOE C MeTomaMu paboTel Java. [lejjo B TOM, uTO B Java He
peaJiM3yeTcs  TNPUHLMII  YHUBEPCAJbHOro  pAoctyrna. I[losTomy
string.length() B Java — He TO Xe camoe, uTo string. length, u
oaxe array. length — He TO e camoe, 4TO array. length(). Bpan
JI CTOUT T'OBOPUTH, HACKOJIbKO 3TO YCJIOXKHSET Ie0.

[Ipeogonetrs 3TO mpensiTcTBMe Scala momoraetr To, UTO OH BeCbMa
MSITKO OTHOCUTCS K CMEILIMBAaHNUIO METOAOB 0e3 ImapaMeTpOB M MEeTOAO0B
C IIYCTBIMM KpPYIJIBIMM CKOOKamMu. B YacTHOCTM, MOKHO 3aMEHUTb
MeToj 6e3 mapaMeTpoOB METOJIOM C ITYCThIMM KPYIJIBIMM CKOOKaMu U
HA000pOT. MOXXHO TakKKe He CTaBUTb ITyCTble KPYIJble CKOOKM IIpuU
BbI30Be JII000J (YHKLMM, He MOoyJaroleir aprymMmeHToB. Hampumep, B
Scala oguHaKOBO AOIMYCTMMO NpPMMEHEHMe ABYX CJIeAYyHIIMX CTPOK
KOJa:



Array(1l, 2, 3).toString
"abc" . length

B mpuHLMIIe, B BbI3oBax (GYHKLUMII B Scala MOXXH