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B IIPOTPAMMUPOBAHUN — OOBEKTHO-OPUEHTUPOBAHHON METOIOJIOTUU MPO-
rpaMmMupoBanusa u 36Ky Smalltalk u saBsAeTCA TPOMOIKEHIEM BBIIEOIITNX
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caHUM KJ1accoB sA3biKa Smalltalk Mbl Oymem uMeTh BBUILY UX PEAJTU3AIUIO B
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MeTtomuueckas paspaboTka MpeqHa3HAUEHa [Jisd CTYIEHTOB 3—5 KypCOB
MEXaHUKO-MaTeMaTuIecKoro dakysbrera u caymaresneitr OITK.

[leyaTaeTcss B COOTBETCTBUU C peleHuEM Kadeapbl MaTeMaTUIECKOTrO
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1 Hepapxusa kaacca Collection

Habop — 310 rpynma (COBOKYIHOCTD, 00bennHeHne) 00 beKTOB. ITU 00b-
eKThl HA3bIBAIOTCs djaeMeHTamMu Habopa. Hampumep, maccuB — 3T0 HAOOD.
Tak maccuB

#('word’ 3 5 $G (1 2 3))

COCTOUT W3 IATH JIEMEHTOB, TIEPBbI — cTpoka 'word’, BTopoii u TpeTuit —
yncsa 3 u 5, 4eTBepThiit — cuMBOJT G, a MATHIN — MACCUB U3 TPEX YUCEJI.
DJieMeHT-CcTpoka 'word’ — 9T0 Toxke Habop, B JaHHOM CJaydae 3TO Habop,
COCTOANIUI U3 YE€THIPEX CUMBOJIOB.

Habopbr obecrieunBatoT MpeicTaBIeHne OCHOBHBIX CTPYKTYP IAaHHBIX B
cpeme Smalltalk. Paccmorpum cHagasia mepapxuio mnoakJsaccos kjacca Col-
lection. Kpome ykaszaHHBIX KJIACCOB B 3TOU MepapxXuu €CThb U APyrue, KOTO-
pble MBI 37IeCh PacCMaTPUBAThH HEe OyIeMm.

HabopsI, onpenessieMbie pa3HbIMU MOIKJIACCAMA U3 3TOI Mepapxuu, OT-
JIMYIAIOTCA IO ¢BOUM cBo¥icTBam. OmHO U3 OTIUYMH COCTOUT B TOM, OIIPeme-
JIEH WJIM HeT MOP:MIOK CPeau dJIeMeHTOB Habopa. Ipyroe orindme cocTOUT
B TOM, MMeeT Wu HeT HAbOp (PpUKCUPOBAHHBIN pasmep WM OH IPU HEOO-
XOAMMOCTH MOKeT MeHAThCA. CylmecTByIOT HADOPhI, JOCTYI K 9JIEMEHTAM
KOTOPBIX TPOUCXOIUT IO M3BECTHBIM BHE HAOOPa NMEHAM (TaK Ha3hIBAEMbBIM
KJIIOUaM). Bum kirodeil onpenesiser eme OmIHO OTJIMYHE MEXKIY KJIACCaMU
HaOOPOB. DJIEMEHTHI OOHUX HAOOPOB HOCTYITHBI O UMCJIOBHIM HATYPaJIhb-
HBIM WHIEKCAM, KOTOPBbIE OMPENe/IA0T MOPAOOK 3JeMEHTOB B Habope, a
B IPYTUX UCIIOJIL3YETCs sIBHO CBA3AaHHBIE C 3JIEMEHTAMHU HAOOPaA BHEITHUE
O00BEKTHI, CJTyKAIle KJII0IAMU ITOUCKA.

HeoTcopTupoBaHnubiii HA60p ¢ BHEITHUMHU KJIIOYAMU — 3TO K3EMILIAD
kJs1acca Dictionary. Ero ksodaMu MoryT ObITh J1I0ObIe OOBEKTHI CUCTEMBI;
CpaBHeHUEe KJIodell Ha COBHAaJeHMe MPOBEPSAETCHA C IOMOIIbI0 PAaBEHCTBA
(=). Kuacc Dictionary umeer momksacc ldentityDictionary, ubu BHemrHue
KJIFOUM CPABHUBAIOTCA HAa COBIAIEHME C ITOMOIIBIO OTEpPAIlny TOXKIECTBA
(==). Ouenp 9acTO KJIOYAMHU B HTOM KJIACCE BBICTYTAKT HK3EMILIAPDI
kJj1acca Symbol. DemeHTHI 9K3eMIIsIpOB KJjiaccoB Bag u Set He coprupy-
IOTCsT ¥ HE CB3BIBAIOTCA HU C KAaKUMU Kjaodamu. yOuKaThbl 3JI€MEHTOB
BO3MOXKHBI B K3eMILIAPaxX KJjacca Bag, m HEBO3MOXKHBI B 3K3EMILIAPAX
KJ1acca Set.



UMsA KJIacCa, MOPAIOK | pa3mep | aybJiu | KJIroun ‘ 3JIEMEHThI
Bad HeT JII0001 na HeT JII0001
IndexedCollection na O.11. O.11. 1eJsioe O.11.
FixedSizeCollection na Juxkc O.11. 1eJioe JII000#
Array na duxkc na esioe | Smalllnteger
Interval nal dbuxc HET | lIeJioe Number
String na dukc na 1eJsioe Character
Symbol na dukc na 1eJsioe Character
OrderedCollection na JII000H na 1eJioe JII000H
SortedCollection nal JII000H na 1eJsioe JII000H
Set HET J0boit | Her HET JII000it
Dictionary HET JII0001 | HeT | JTI00OI JTI0001
IdentityDictionary HET JII0001 | HeT | JTI00OI JTI00011

B mabauue ucnoaviosarns, caedyrouue cokpauerus: mal — wabop yno-

padouer 6 COOMBEMCMEBUYU C BHYMPEHHUM TAPAKMEPUCTIUKAM, OJI. —
ceoficmeo onpedessemcs NodKAaACCOM.

Bce ynopsanouenHble HAOOPHI — 9K3EMILIAPHI MTOAKJIACCOB Kjacca Inde-
xedCollection. Bo Bcex HUX, 2/IeMEHTBI OOCTYIIHBI Yepe3 KJIHUM, KOTOPbIE
SIBJIAIOTCS LEJIBIMU [IOJIOKUTEIbHBIMU HHIeKcaMu. Ilogkacesl kiacca In-
dexedCollection mommep:XuBaIOT pas3HbIE CIIOCOOBLI YIIOPAMOYUBAHUSA CBOUX
9JIEMEHTOB. EIle OIHO pa3jimuune MexXKIIy 3TUMHU TMOAKJIACCAMU COCTOUT B
TOM, MOTYT JIX DJI€MEHTHI OBITH TPOU3BOJIBHBIMU 00 bEKTAMU WA OHU JOJIK-
HBI OBITH PK3EMILIAPAMU OIPEHEIEHHOTO KJIACCA.

[TopsAmOK 3/IEMEHTOB SIBJIAETCSA BHENIHUM IJIs DK3EMILIAPOB KJIACCOB
OrderedCollection, FixedSizeCollection. [Iist OrderedCollection mocsiemosa-
TEeJIbHOCTH Onepaluit 1o0aBJIeHns U yIAJIEHU 9JIEMEHTOB OINPEeIesiseT IMo-
PAOOK 3JIEMEHTOB. DJjieMeHTaMu 3K3eMiiapoB kJacca OrderedCollection
MOryT ObIThb Ji0Oble 00bekThl. Ilomksaccammu kstacca FixedSizeCollection
ABJIAIOTCH Kjtacehl Array, String, Interval. DsiemenTamu K3eMILISAPOB KJ1aC-
coB Array ObITh JIIOOBIE OOBEKTHI, SJIEMEHTAMU YK3EMILIAPOB KJjacca String
MOTYT OBITH TOJIBKO 3K3eMILIApbl Kjiacca Character, a sjementamu sk3em-
TLJIAPOB KJtacca Interval — Tosbko vucia.

[Topsamok cpenu »7eMeHTOB 3K3eMILTAPOoB KJjaccoB Interval u SortedCol-
lection ompenenisieTcd BHYTPEHHUMM CBOMCTBAMM CAMUX 3JIEMEHTOB. JJie-
MEHTBI K3eMILIAPa Kjacca Interval cocrapiisiior apudmerndeckass mporpec-
CHs, KOTOPas OLHO3HAYHO OINPENessAeTCs BO BPEMs WHUITAAIMIAIUNA STOTO
sk3eMiisapa. s kiaacca SortedCollection mopsigok 3/1€MeHTOB OIpeneis-
ercs 3aJaBaeMbIM [IjIs JAHHOIO 9K3eMIlisapa O0JiokoMm coprupoBku. Hamra



eI — OmucaTh moakJiacchl kjacca Collection u Bce ocobeHHOCTH MX TIPO-
TOKOJIOB COOOIIEHUH, a TaKKe MPUBECTHU MIPOCThIE MOSCHIIINE IPUMEPHI.

2 JIlobaBiienue, ymaJjieHue, TECTUPOBAHNIE
u nepeuancsienne B kjacce Collection

[Tpexae Bcero mbl onuieM mpoToko kKJacca Collection, pasmensiemsbrit Bce-
mu Habopamu. Coobmenus B kyaacce Collection peanusyrorcs niam B camMoOM
obieM BuAe, MPUTOIHOM 71 JIFOOOTO BHUOA HabOpa, MM Kak

self implementedBySubclass.

HamnomuuMm, 4T0 cOODIIEHN s Peau3yeTcs Tak, KOTa acCOIMUPOBAHHbIM
C HUM METOM 3aBUCHUT OT MPEICTABJIEHUs TPUHUMAIOIIET0 COO0IeHne 00b-
exkTa. Kaxaplif moakace JOIKeH Mepeonpene/siTh TaKue COOOIEHs, YI0-
BJIETBOPAA BCe «TPeOOBAHMUA MOAKJIACCa». B mesnsax sddekTuBHOCTH, TOI-
KJIACChl MOTYT TEPEOIpenesATh U APYyTrue COOOIIEeHUA KJacca, KOTOPbIE C
HOBBIM METOIOM HCIIOJIb30BAThL IpemmoururesbHee. IlosToMmy Kaxkmoe co-
obIIIeHre, OIMMCAHHOE B 9TOM pasiesie, IIOHUMAeTCs JI0ObIM BUIOM Habopa,
38 UCKJIIOYEHUEM TeX, KOTOPbIe CIIeIUa/IbHO OTMEHSIOT TaKOe COODIIeHue.

HO,H,KJIaCC MO2XKET BLIIIOJIHATH HEKOTOPLIE COO6IH€HI/IH nocpeagCcTrBsOM BbI-
paskeHus

self invalidMessage

pPe3yJIbTaTOM BBITIOJIHEHWsI KOTOPOTO Oy/IeT I0JICKa3Ka MPOTPAMMUCTY O
TOM, YTO [IaHHOE TOCJaHHOE COODIneHre HeJb3s TMOChLIATh PK3eMILIApaM
JaHHOTO KJjacca. Hampumep, momobubiM oOpasoM B KJjacce Interval peasin-
30BAHO COOOITNIEHUE C CEJIEKTOPOM at:put:, MMOCKOJBKY TOPAIOK Cpenu 2Jie-
MEHTOB PK3eMILIAPA DTOTO KJIACCA OINPEIessAeTCs WX BHYTPEHHUMU CBOii-
CTBAMH U B HErO HEJIb3s BMEIINBATHCA M3BHE.

Knacc Collection nonmep:xxusaer 4 Tuma (kareropuu) cooOmeHuR miia
JIOCTYIIa K dJIeMeHTaM HabOpOB

e CoODIIeHust N0OaBJIEHUS HOBBIX DJIEMEHTOB
e CoODIIeHN s y/IAJIEHUS SJIEMEHTOB
® COOOINEHNsT IIPOBEPKU IIPUHAIICKHOCTH SJIEMEHTa HabOPy

e COO0IIEeHNsT ePedYnCIeHNs SJIEMEHTOB



[Iporokos mobaBsenusi, yoajenus u TectupoBanus B kjacce Collection
TaKOB:

Collection instance protocol

add: newObject — BkOuaeT obbekT newObject Kak OIWH W3 JIEMEHTOB
nprueMHUKa; Bo3Bpaiiaer newObject.

addAll: aCollection — BrJtr0uaer Bce ss1ementsl HadOopa aCollection kaxk s.1e-
MEHTHI IpreMHEKa; Bo3Bpamaer aCollection.

remove: oldObject — ymassier o6bekT oldObject kak a/1emenT npueMHUKA;
Bo3Bpainaet oldObject, ecsiu s51emMeHT ymaJieH; eciu B IpUEMHUKE HET
TaKOTO BJIEMEHTa, BbIIaeT coobIieHne o6 omunodKe.

remove: oldObject ifAbsent: anExeptionBlock — ymasnser obbekt oldObject
KaK 39JIEMEHT IIPpHUEMHHKa; €CJIM HECKOJIbKO 32JIEMEHTOB, PaBHBIX Old-
Object comep:xkarcsa B IpueMHUKe, yoaJisgeT IepBbli HallIeHHbI]; BO3-
Bpamaet oldObject, eciu s1eMeHT ymasieH; eciii B TPpUEMHUKE HET
TaKOTO ?JIeMeHTa, BbINoJHseT 0J10k anExeptionBlock n BosBpamaer
pe3yJIbTaT €r0 BhIYUCJICHU .

removeAll: aCollection — ynassier Bce ssiementsl aprymenta aCollection u3
npuemHnKa; Bo3Bpammaetr aCollection, ecsin ymasienue Bcex 3716 MEHTOB
MIPOIILJIO YCIEITHO, MHaYe BhITaeT coobieHne 06 ormuoKe.

includes: anObject — Bos3Bpamaer true, Korma XoTsi ObI OOUH U3 SJIEMEHTOB
nprueMHUKa paBeH aprymenty anObject.

iIsEmpty — Bo3Bparmaer true, KOr/ia B NMPUEMHUKE HET 3JIEMEHTOB.

occurencesOf: anObject — BosBpamaer mesoe YKUCJI0 PaBHOE UUCJY BXO-
xnenuit s;rementa anObject B mpuemHUK.

ns Toro, 94ToOBI IPOIEMOHCTPUPOBATH, KAK MCIOJIb30BATH 3TU COOD-
IeHns, BBeIEeM B paccmorpenue HaOop lotteryA, pasubiit Bag(272 572 852
156), u nabop lotteryB, pasusbiit Bag(572 621 274). To ectb 3T0O 3K3eMILIIsA-
poI KJ1acca Bag, monkstacca kiacca Collection. Cam kitace Collection — 370
abcTpaKkTHBII KJIaCC, KOTOPhIA TOJIBKO ONUCHIBAET OOIMUI HPOTOKOJI IJIsA



Bcex cBomx momkJiaccoB. Kuacc Collection He mocTaTovuHO KOHKDPETU3UPO-
BaH, 4TOOBI 00ECIEeUYNTh XPaHEeHNe 2JIEMEHTOB HabOpa, U IIOTOMY HE I03BO-
JIAeT Peain30BaTh B cede BCe CBOU COOOIIEHUS. DT HENOJIHOTA OIMMCAHUSA
u He no3BoJsiger Kjaccy Collection cosmaBars sk3emiisapol. Kiace Bag —
y2Ke KOHKPEeTH3UPOBAaHHBIN mojkiace kjacca Collection B Tom cMbicie, 9To
OH obecrieuynBaeT BCe HEOOXOIMMOE [Jisi XPAHEHU s 3JIEMEHTOB U PeaJIu3yer
BCe COOOIEHNs, KOTOPhIe He ObLIN peaM30BaHbl B €r0 CYIepKJIacce.

Bce Habopbl TOHMMAIOT COOOIIEHNE Size, KOTOPOE BO3BPAIIaeT KOJInYe-
CTBO 3JIEMEHTOB B Habope. Tak MbI MOXKeM OUpenesnTh, UTo lotteryA size
ecTb 4, a lotteryB size ectv 3. Borumcsissa mo mopAnKy cjiemgyrolme cooore-
HIs, TIOJIYYUM

BBIPAYKEHHIE pe3yJIbTaT lotteryA, ecJjiu
N3MEHUNJIOCH

lotteryA isEmpty false

lotteryA includes: 572 true

lotteryA add: 596 596 Bag(272 572 852
156 596)

lotteryA addAll: lotteryB ~ Bag(572 621 274) Bag(272 274 852
156 596 572 572
621)

lotteryA occurencesOf: 572 2

lotteryA remove: 572 572 Bag(272 274 852
156 596 572 621)

lotteryA size 7

SameTuM, 4T0 coolieHus add: 1 remove: BO3BpAaIalOT CBOU apryMeH-
ThI, & He caM HAOOpP, TAK 9TO MOKHO IIOJIYyYUTH JOCTYII K BBIYMCJIEHHOMY
aprymenty. Coobmenne remove: anObject ymasiser TOJIbKO OOUH SJIEMEHT
3 Habopa-npueMHuKa, paBHbiit aprymenty anObject, a He Bce y1eMeHTHI
HabOpa paBHBIE eMY.

Coobmienne remove: oldObject ifAbsent: anExeptionBlock mcnosbsyer
OJIOK OJisi TOTO, UYTOOBI ONpPenesuTh MOoBedeHne Habopa-IPUEeMHUKA B TOM
caydae, KOrma yoasasaeMblil 00beKT OTCYTCTBYeT B Habope. Ecym npuemMHuK
COOOINEHNsT HEe CONEPXKUT dJIeMeHTa paBHOro aprymenty oldObject, BoImos-
Hsaercsa Osiok-aprymeHT anExeptionBlock. Taxkoit 610k moxker, Hampumep,
coaepxKarb Ko, obecreunBaliomuii 00pabOTKy OIIMOKHU UJIM HPOCTO I103BO-
JISIOIINI IPOUTHOPUPOBATL ee. Tak BhIparKeHHe

lotteryA remove: 121 ifAbsent: [ ]



HUYEro He mesaet, ecyiu dnucsa 121 He okaxercs B Habope lotteryA.

[To ymomuanuio coobmienne remove: oldObject, korma me HaxomuT 2J1€-
menTa oldObject B HabOpe-mpreMHNKeE, MOCLLIAET HAOOPY COODIIEHME Error:
'object is not in the collection’ ('obwbekT B Habope otcyTcTeyer’). Hamomunwm,
4TO cooOIeHue error: ompenesieHo B Kjacce Object u moromy moHmMaercs
BCeMU O0OBEKTAMU CUCTEMHBI.

Ob6parumMmcsa K Toit yacTu nporokoJia kjaacca Collection, KoTopblit BKJIIO-
JaeT COOOIIEHN TEPEUNCTEHU 3JIEMEHTOB Ha0Opa, IPEIOCTABIAA BO3MOXK-
HOCTb IIEPEUUCIUTH BCE DJIEMEHTHI HAOOpa 1 MCIIOJIb30BaTh KAXK I U3 HUX
1pu BeruncaeHuu 6si0ka. OCHOBHOE COODIIeHNe IePeUnCIeHIA — DTO CO00-
menue do: aBlock. B Hem aprymeHTOM ABsAETCA OTHO apryMeHTHbIN OJI0K
aBlock, koTopbIii Bbrumuc/isgercsi, 41 KaxKOa0Tro 3JIeMeHTa u3 Habopa, MoJIy-
Jasg ero B KadecTBe aprymenta. llycThb, Hampumep, letters — HekoTOpBIi
Ha0OP CUMBOJIOB, M Mbl XOTUM OIPEJIEJIUTHb CKOJIBKO Pa3 B HEM BCTPEYAIOTCH
CUMBOJIBI @ 1 A.

count := 0.
letters do: [:each | each asLowercase == $a
if True: [count := count + 1] |.

3mech TPOUCXOMUT yBeJIMUEeHUe cueTdyuka count Ha 1 BcaAkuit pas, Ko-
roa JeMeHT u3 Habopa letters okaspIiBaeTCa cOBIaOaIuM JIOO ¢ a, JIubo

c A. 2Kentaemblit pesysibTar — Toc/IeqHee 3HAUEHUE cueTdnka. MBI Mo-
JKeM MCII0JIb30BaTh —= BMECTO —, TaK KaK Bce 00bekThl Kjacca Character
VHUKAJTbHBI.

[ITecTs OCHOBHBIX COODIIEHUI IEpEUNCIEHNsT OnTpeaesieHbl B Kiacce Col-
lection. B onucanum 31tux coobimeHnii TOBOPUTCs, YTO IIPU UX BLIIOJIHEHUN
[IJ151 COXPAHEHUsI Pe3yJIbTAaTOB CO3IAeTCA «HOBBIM HAOOP, MOIMO0HbIN IpueM-
HUKY COOOIIEHUs». ATy dpasy HAIO MOHUMATH B TOM CMBIC/IE, YTO HOBBI’
HabOp — PK3eMILJIAP TOTO XK€ CaMOro KJIacca, YTO U HabOpP-TIPUEeMHUK CO-
obmienus. Hanpumep, ecsim npuemuuk coobdinenus select: aBlock saBiisiercs:
9K3eMILTAPOM KJjacca Set usum Array, TO BO3BpaIllaeMbIii COOOIEHNEM pe-
3yJIbTAT, SABJISAETCS PK3eMILIAPOM KJacca Set myu Array, COOTBETCTBEHHO.
B cucreme Smalltalk Ha 9TOT CUeT ecTh TOJIBLKO OIHO UCKJ/IIOYEHHE: B PEaJIU-
3a1um KJjacca Interval, B oTBeT Ha coobIIeHNE TTepeYnCIeHNA BO3BPAIIAETC
9K3eMILIAP KJacca Array, a He HOBbIA 9K3eMILIApP KJjacca Interval. IIpuun-
HA HTOr0 MCKJIIOYEHUs B TOM, YTO 3JIEMEHTBI K3eMILIApa KJiacca Interval
CO3IAIOTCsI B MOMEHT CO3HAHUS CAMOT0 SK3EMILIAPA, U TOTOMY HEBO3MOKHO
COXPAHUTDH Kakue Obl TO HU OBLIIO SJIEMEHTHI BHYTPU YK€ CYIIECTBYOIIETO



WHTEPBaJIA.

Collection instance protocol

do: aBlock — Bwruucaser apryment aBlock nnsa kaxkmoro sjiemeHTa mpu-
EeMHUKA.

select: aBlock — Brruucaser apryment aBlock s kaxkmoro ssieMmenTa mpu-
eMHUKAa; cOOMpaeT B HOBBIN HAOOP, MOI00HBIN TPUEMHUKY COODIIEHU,
TOJIBKO T€ 3JIEMEHTbI Ha0Opa-IPUEMHUKA, /1A KOTOPBIX BBIYUCJICHUE
os10ka aBlock Bo3Bpamiaer 3nadenue true; BO3BpalIaeT HOBbIH HAOOD.

reject: aBlock — Brruucaser apryment aBlock misa kaxkmoro siemenTa mpu-
eMHUKa; cOOMpaeT B HOBbINM HAOOP, MOMOOHBIN IPUEMHUKY COODIIEHU I,
TOJIBKO T€ 3JIEMEHTHI HA0OPA-MPUEMHUKA, /15 KOTOPBIX BBLIYUCICHUE
6s10ka aBlock Bosepamaer 3nagenne false; Bo3Bparmaer HOBBI HAOOD.

collect: aBlock — Bwruncsisier apryment aBlock mis kaxkmoro sjiemenTta
IPUEMHUKA; BO3BpAIaeT HOBBI HAOOP, MOMOOHBIN TPUEMHUKY CO0D-
IMEHN A, KYJIa BKJIIOYAIOTCA 3HAYEHU A, BO3BpAIaeMble OJTOKOM TIPU Ka-
KJIIOM BBIYMCJICHUU.

detect: aBlock — Bwruucisier apryment aBlock pnma kaxkmoro saemenTta
IPpUEMHUKA, BO3BPAIAET HEPBLIM 3JI€MEHT, IJIs KOTOPOIO BLIUHCJIE-
Hre OJI0Ka BO3BpAIlaeT 3HAYEHHE true; ecjim TAaKOrO 3HAYEHUs HET,
coobmaer 00 ommudKe.

detect: aBlock ifNone: expectionBlock — Boruucsser apryment aBlock ms
KaXKJOTO 3JIEMEHTa MPUEMHUKA; BO3BPAIIAET IEPBBII 3/J€MEHT, IJis
KOTOpPOro BbIuucjeHue OJI0Ka BO3BpalaeT 3Hadenuwe true. Ecom Ta-
KOI'0 3HAYEHUs HEeT, BbIUUC/sAeT aprymeHT expectionBlock, koropwiii
JIOJI’KEeH ObITh 0JI0KOM 0€e3 apryMeHTOB.

inject: thisValue into: binaryBlock — Bbrumucsisier apryment binaryBlock cro-
Ba JJIs KaXKIOTO »JIeMeHTa npueMHuka; 010k binaryBlock nosixen
UMEeTh IBa apTyMeHTa: BTOPOW apryMeHT OJIOKa — 9DJIEMEHT U3
HabOpa-TIpUEeMHNKA, TEePBbIl apryMeHT — 3HadeHue, BO3BPAIIEHHOe
9TUM 6JIOKOM Ipu IpeablayIineM BbIYUCJICHUM, IIPKU 9TOM CTapTOBOE
3HQUEHUE MePBOro apryMeHTa — 3HadeHue aprymenta thisValue; Bos-
BpaIaeT Mocjequuii pe3yibTar BbIUYNCIEeHUA OJI0Ka-apryMeHTa bina-
ryBlock.




C 1mOMOIIBIO TEPEUUCIIAININX COOOIEHN MOXKHO MPOU3BECTU BBIOOD
2JieMeHTOB u3 Habopa. Hampumep, mbl Morsin Obl ONpene/inTh KOJIUIECTBO
CHMBOJIOB, COBIAIAOIINX C a uian A B Habope letters, ncnosib3ys coobiienne
select: caenyromum 00Opa3oM

(letters select: [:each | each asLowercase == $a]) size.

To ectb, cHaUaJIa CO3OATH HOBBIM HAOOp, COmep:KallIuili TOJIBKO T€ 2Jie-
MEHTBbI HabOpa-IPUEeMHUKA, KOTOPbIE PaBHbI a wian A, a 3aTeM BBIUYUC/IUTH
pasMep 3TOro Hadopa.

MoOKHO IOJIYy4HUTh TOT K€ CaMbIi pe3yJibTaT, KMCIIOJIb3ys COOOIIEeHUEe
reject:

(letters reject: [:each |
each asLowercase ~~ $a]) size.

To ectb, cHagasa co3gaTh HOBBIA HAbOp, ucKJO4Yadg u3 letters Te ayiemen-
Thl HAOOpPa-IPUEMHHUKA, KOTOPbIE HE PABHBI @ Wik A , & 3aTeéM BBIYHUCJIUTH
pasmep 3Toro Hadopa.

[Tpu BBIOOpPE Mexkmy coobmenHmsaMmu select: u reject: cremyer onmuparnb-
Cs Ha HaWJIy4Illee MpeACcTaBJIeHNe /151 TECTUPOBAHUA 3JIEMEHTOB Habopa-
preMHUKa. Ec/iu BIOOD 3/I€MEHTOB JIYUIIe BhIPAXKAETCA B TEPMUHAX IIPHU-
HaIJIE;KHOCTH, TO CJIEIYyeT IMPeaIovecTb coodinenue select:, ecu ke BLIOOD
9JIEMEHTOB JIY4YIlEe BBIPAXKAETCs B TEPMHUHAX OTOPAKOBKM HEMOIXOIAIINX
9JIEMEHTOB, TO CJIEAyeT IIPEeINodYecTh coobineHne reject:.

Ucnionib3ys coobimenue inject:into:, MpOrpaMMHCT ONpPEesiseT HMEeHa,
BPEMEHHbIX [IEPEMEHHbBIX U u30eraeT ABHON MHULIMAIN3AIUN O0bEKTa, B KO-
TOPOM HaKallIMBaeTcs pesyJsbrar. Hampumep, B paHee NpUBEIEHHOM IIPU-
Mepe MoacyeTa YHUcJIa CUMBOJIOB B Habope letters, coBmamaronux ¢ a uium A,
MbI BBOIWJIM CUETYHK count:

count := 0.
letters do: [:each | each asLowercase == $a
if True: [count := count + 1]].

Ucnonb3ys coobmienue inject:into:, MOXXHO mobuthcsa Toro xke. Kak u
paHbIlle, Mbl BHOBb aKKyMYJINPYEM PE3YJIbTAT B IEPEMEHHON count, 3agaBast
HaYaJIbHOE 3HAYEHWe PABHBIM HYJIIO, HO TO yKe BpPeMeHHas IepeMeHHAasd.
Korma caenyromuii cumbost B Habope letters paBen a uim A, To K count



nobapsisiercsa 1, nnade mobdasssgercs 0.

letters inject: 0
into: [:count :nextElement |
count + (nextElement asLowercase == $a
ifTrue: [1]
ifFalse: [0])].

Eie onun npumep. Ilpenmnosioxum, 4T0 MHOKECTBO employees — 5T0 Ha-
O0p 2JIeMEHTOB, IPEACTAB/IAIONNN PAOOTHUKOB HEKOTOPOTO HPEIIPUATHL,
KaKOblil 13 KOTOPBIX MOXKET OTBe4YaTh Ha coobiienue salary, Bo3Bpaimas ero
HauOosIbIIui 3apaboTok. Co3marb MHOXKECTBO TeX PabOTHUKOB, KOTOPbIE
3apabarbiBaioT He meHee 10.000, MOXKHO Tak

employees select: [:each | each salary >= 10000]
NJIN TaK
employees reject: [:each | each salary < 10000].

Ucnosib30Banue MEPEUUC/IAIONINX COODIIEHU TTO3BOJIAET TOCTATOYHO
IpocTO CPOPMUPOBATHL M3 MMEIOIIErocsi Habopa HOBBLIM HAOOpP, DJIEMEHTHI
KOTOPOT'O YIIOBJIETBOPSIOT HEKOTOPLIM yCJIOBUsAM. lIpenmnosioxum HE0OXO-
JUMO COCTaBUTHb HAOOpP, 2JIeMEHTaMU KOTOPOTO IIOJIKEeH OBITH 3apaboTOK
KaxXJ0ro pabouero m3 Habopa employees. 910 MOKHO caesaTh TaK:

employees collect: [:each | each salary].

Hosriit Habop Oyzmer umers TOT ke pazmep, uyto u Habop employees. Ka-
XK JIBI 3JIEMEHT HOBOTO Habopa — 3apaboOTOK COOTBETCTBYIONMIETO pabOUero
u3 Habopa employees.

Jlerko mpousBecTu u BBIOOPKY u3 Habopa. [Ipenmosoxxum Hamo HAWTH
x0T 661 0gHOTO pabdbouero ¢ 3apaboTkom, mpesbimatoum 20.000. Bripake-
HUE

employees detect: [:each | each salary > 20000]



BepHET Takoit siemeHT u3 Habopa employees, ecyiu OH €CTh, €CJIN KE TAKOTO
9JIEMEHTa, HeT, cucTema, coobmut ob ommudke: 'object is not in the collection’
('Takoro obbekTa B Habope HeT'). Curemyromiee BBIPAKEHUE CHEJIAET Ty Ke
paboTy, HO B CJIy4Yae, KOrda HU OIHOTO HYXKHOI'O 3JIeMeHTa HeT, BepHeT nil.

employees detect: [:each | each salary > 20000] ifNone: [nil].

3 Peanmsamnusa nporokosia kjacca Collection

Habopsl 3aHUMAIOT 3HAUUTEIbHOE MECTO B cucteme. M mis Toro, 4TodnhI
JIydille ¢ HUMU MO3HAKOMUTHCH, U IJIA TOTO, YTOOBI MOJIYUUTh IPEICTaABIIE-
HIE€ 0 METOHAaX IIPOrPAMMHUPOBAHUA B TAKOH CHCTEME, MbI IOIOJIHUTEILHO
IIOCMOTPHM, KakK peasn3oBaHbl B Kjacce Collection coorBercrByItomue me-
rounbl. IIpexxne Bcero ormerum, uro kJiace Collection He moxer obecneduTs
BBITIOJTHEHWE CJIEIYIONIUX COOOIIEHWH M3 OCHOBHOTO TPOTOKOJIA, KOTOPHIE
3aBUCAT OT MPENCTABIeHU HAbOpa U Peau3yIoTCA MOIKIACCOM:

add:anObject, remove: anObject ifAbsent: aBlock, do: aBlock.

Bce octasibabIe COODIEHUA B OCHOBHOM ITPOTOKOJIE PEAIU3YIOTCS C TO-
MOINBIO 9TUX COOOIIIEHUN.

3.1 JlobaBsieHne 37eMEeHTOB

Haunewm ¢ METOOOB, KOTOPbIC ITO3BOJIAIOT BHOCUTDL B Ha6op HOBBIC 3JIEMEHTHI.

add: anObject
self implementedBySubclass

addAll: aCollection
aCollection do: [ :each | self add: each].
" aCollection

Ob6parute BuuManue, uro peasmusaius coodmienusa ¢ addAll: aCollection
3aBucut or coobmenuit do: aBlock u add: anObject; mopsamox mobaBieHusA
9J1eMeHTOB n3 Habopa-aprymenta aCollection, 3aBucuT m OT HMOPsIOKA B KO-
TOPOM IIE€PEUUCIIAIOTCA 37IeMeHTHI (d0:) 1 oT c1ocoba, B KOTOPOM 3JI€MEHTHI
BKJIOYatoTcs B Habop (add:).



3.2  VYanajenue 3JeMEHTOB

Coobmienns remove: anObject u removeAll: aCollection ompenenstoTcs B
TepMUHAX 0A3MCHOTO COODOmeHus ¢ ceslekTopoM remove:ifAbsent:, koTopoe
JOJIXKHO PEeaIN30BbIBATHCA B IMIOIKJIACCAX. ITU METOHbI COOOIIA0T 006 OI1ub-
K€, €CJIM 3JIEMEHT, KOTOPbI He0OX0IUMO YIAJUTh OTCYTCTBYET B HabOpe.

remove: anObject ifAbsent: exceptionBlock
" self implementedBySubclass

remove: anObject
" self remove: anObject ifAbsent: [self errorAbsentObject]

removeAll: aCollection
aCollection do: [ :each | self remove: each].
" aCollection

3nech ucmosb3yerca dacTHoe coobmenne kjiacca Collection, ykasbi-
BAIOIEe MPOTPAMMUCTY HA OTCYTCTBHUE VIAJIAEMOrO 3JIEMEHTa B Habope-
IIPUEMHUKE

errorAbsentObject
" self error: 'object is not in the collection’

B kmacce Collection peasmsoBamo ere omHO coobierue 06 omubKe, KO-
TOpOo€e HH(POPMUPYET IPOrPAMMUCTA, O HEBO3MOXKHOCTH MOJIYYUTH JOCTYII K
3JIeMeHTaM HabOpa 10 MHIEKCY (OHO BCTPETUTHCHA HAM IIO3XKe):

errorNotIndexable
" self error: self class name,
's do not respond to indexing messages’

3.3 Tlposepka cocTodaHms

Bce coobiennst mpoTOK0JIa IPOBEPKHU COCTOAHUs HaOOpa MMOJIHOCTHIO pea-
au3oBanbl B Kjtacce Collection.

isEmpty



“self size =0

includes: anObject
self do: [:each | anObject = each ifTrue: [" true]].
" false

occurrencesOf: anObject
" self inject: 0
into: [:occurrences :each |
occurrences + (anObject = each ifTrue: [1]
ifFalse: [0])]

Peanuzanius coobieHns nepedncaeHus inject:into: OymeT npuBeeHa Hul-
XKe. 3aMeTuM, 9To oTBeTOM Ha coobmienwue includes: anObject (kak, BIpo-
geMm, u Ha coobmenue iSEmpty) sBiisoTcs 6ysieBbl 00BEKTHI CUCTEMBI true

nau false.
Coobuienue size (pasmep) naciemyercs us kiaacca Object, HO nepeomnpe-

nesifgeTcs 4acThio TonkJaccos kiacca Collection

3.4 Ilepeuncnenne 371eMeHTOB

Obparumcs K peasim3aliini MEeTOIOB ITePEeUYNCICHU.

do: aBlock
self implementedBySubclass

collect: aBlock
| newCollection |
newCollection := self species new.
self do: [ :each | newCollection add: (aBlock value: each)].
" newCollection

detect: aBlock
self detect: aBlock ifNone: [self errorAbsentObject]

detect: aBlock ifNone: exceptionBlock
self do: [ :each | (aBlock value: each) ifTrue: [* each]].

" exceptionBlock value



inject: thisValue into: binaryBlock
| nextValue |
nextValue := thisValue.
self do: [ :each | nextValue := binaryBlock
value: nextValue
value: each]
" nextValue

reject: aBlock
" self select: [ :element | (aBlock value: element) not]

select: aBlock
| newCollection |
newCollection := self species new.
self do: [ :each | (aBlock value: each)
if True: [newCollection add: each]].
" newCollection

B meTomax, cBasanubIx ¢ coobmennamu collect: aBlock u reject: aBlock,
HCITOJTB3YETCsT COODIEHME SPecies, KOTOPOe MOChLIAETCA MICeBI0TEPEMEHHON
self. Coobmenne species peasn3oBano B kjacce Object u Bo3Bpamaer KJiacc
00bEeKTa-TIPUEMHUKA.

species
“ self class

Taxum obpas3om BoIpazkeHue self species new co3maeT HOBbII PK3EMILISD
TOTO K€ CaMOTO KJIaCCa, UYTO U KJIACC 0ObEKTA-MIPUEMHHUKA. DTO COODIIEHUE
HCHOJIb3YeTCA [JIs CO3OAHUA “MOIO0HBIX” OOBEKTOB IIPU OIEPallUAX IIpe-
06pa30BaHusi/KONMUPOBAHUSA CJIOKHBIX CTPYKTYD IAHHBIX U €CJIU CO3IAHUE
TOYHOTO “momobus” 00beKTa HEBO3MOKHO MM HEXKEJIATEILHO, TOT METO.I
MOJKHO TIE€PEOIPeNe/InTh, CO30aBasd 00BEKThI APYTOro KJIACCA, IOITYCKAF0-
1€ OIlePAILMK, HEBO3MOXKHBIE C OPUTHHAJIOM.

MBI yKe OTMeYaJn, 9TO 151 HEKOTOPBIX KJIACCOB HaOOPOB (Hampumep,
Interval) Hestb3s1 TaKMM 0Opa30M CO3HATH “TTOMOOHBIH” PK3EMILIAD, TTOFTOMY
9THU KJIACChI HAOOPOB TOJIKHBI IIEPEONPEIEsIAThL COODIIEHNE SPECIES.

Meton nyisi coobmenus inject: thisValue into: binaryBlock Bwrumciser
NIBYX apryMeHTHbIN 010K binaryBlock, ncmosb3ys 1mo omHoMy pasy KaxKIblit
9JIEMEeHT 13 HabOpa-IpUEeMHUKA OJis CBOET0 BTOPOro apryMmenTa. Kaxkmbrii



MPEIbIIYIIUI Pe3yIbTAT BHIUUCJIEHUA 3TOTO OJI0OKA OepeTcs B KaueCTBE ero
IIEPBOr0 apPTYMEHT B CJIEAYIOIIEM BBIUUC/IEHUH, HAUAJIbHOE 3HAUEHHE TIEPBO-
ro apryMeHTa omnpenesisgercsa apryMmernTom thisValue. Pesynbrar mocsiequero
BbIuKCJIeHU:A O/10Ka binaryBlock Bo3BpamiaeTrcsa Kak pe3y/ibTaT BHIUYUCJICHUS
UCXOOHOT'O COODIIeHMS.

[Tpuuuna BBegeHus OByX MOxXoxux coobmenuii detect: aBlock u detect:
aBlock ifNone: exceptionBlock momo6ma Toit, 10 KOTOpOit CyIIecTBYIOT OBa
cOOOITIeHN s 714 yaaJieHus semenToB remove: anObject u remove: anObject
ifAbsent: aBlock. B 6osee obmewm ciywae (detect: aBlock), BriBomuThCs
coolImenne 06 omudKe, ecjam B HaDOpe-MIPUEMHUKE HET 3JIEMEHTA, IJIs KO-
TOpOro BbrumcseHue 6sioka-aprymenta aBlock orsinano ot false; mporpam-
MUCT MOXKeT n30ekarb 3TOro yBegomMJjieHus ob omunbke, UCIIOIb3YA BTOPOe
COOOIIEHNE U NPOU3BOLA B 9TOM CIydae (B CJIydae OUIMOKM) BBIYUC/ICHUE
BTOpOro OJi0Ka-aprymenTa exceptionBlock.

4 Cosmanue HOBBIX HAOOPOB

B camom Havasie IpUBOAUINCH IPUMEPHI TAKUX HADOPOB, KOTOPhIE BHIPAXKa-
JIUCh KAK JINTEPAJIbI. ITO OBbLIHM PK3EeMILIAPHI KJj1accoB Array u String. Ha-
MpUMep, BbIDAXKEHWE IJIs CO3MaHNsA MaccuBa n3 cTPok umeer Bum #('first’
'second’ 'third’), rme Kax bl 3/1€eMEHT MACCHBA — DTO CTPOKA, 3a/1aBaeMasi
JINTEPAJIHHO.

Cool1ieHns new 1 new: TakxKe MOXKHO MCIIOJIb30BaTh OJIs1 CO3OAHU HO-
BBIX HaOopoB. [omotHuTEe IbHO, TPOTOKOJI KJ1acca njis Kiaacca Collection co-
IEPKUT CIeaJIbHbIe COOOINEHNA, 00eCIeunBaIoNe CO3IaHe HOBOIO Ha-
bopa ¢ OIHUM, ABYM:A, TPEMSA UJIN U€ThIPbMsI JIEMEHTAMU. ITU COOOIIEHU I
obecrreunBaOT KPATKYIO 3alKUCh IPU CO3MAHUN TeX BUIOB HAOOPOB, KOTO-
pble He HOIYCKAIOT JINTEPAJIbHBIX IIPEICTABICHMUIA.

Collection class protocol

with: anObject — BosBparaer nadop ¢ onaum saemernTom anObject.

with: anObjectl with: anObject2 — BosBpamaer HabOp ¢ AByMs dJI€MEHTA-
mu anObjectl u anObject2.

with: anObjectl with: anObject2 with: anObject3 — BosBpamaer HabGOP C
tpeMs sstementamu anObjectl, anObject2 u anObject3.



with: anObjectl with: anObject2

with: anObject3 with: anObject4
— BO3Bpamaer Habop, comepxKammii ueTbipe 3jaementa anObjectl,

anObject2, anObject3 u anObject4.

Hanpumep, co3marh aK3eMILIIp KJiacca Set ¢ Tpemsi sjieMeHTaMu, KOTO-
pble ABJIAIOTCA CUMBOJIAMU S, €, t, MOXKHO, BbIYUCJIAA BbIPAXKEHUE

Set with: $s with: $e with: $t.

3aMeTuM, YTO OCHOBHAA IMIPUUNHA, ITI0 KOTOPOU TOJIBKO PTH YeThIpe, a He
OOJIBIIIE U HE MEHbIIe, COOOIIEHN CO3TaHNA PK3EMILIAPOB 00€CIIeUnBAIOTC I
IIPOTOKOJIOM KJIACCa, COCTOUT B TOM, YTO MMEHHO TaKOe UX KOJUIECTBO
0Ka3aJI0Ch JOCTATOYHBIM IJIfA PEIIeHUs BCEX TeX 33/1a4, PaIl KOTOPhIX 3T
cOO0IIEeHNsT BCTABJIAINCH PA3PaA0OTINKAMHU B CUCTEMY.

[IpuBenem peasm3aIinio TOJLKO IIOCJIEIHEr0 U3 ITUX METOIO0B, KOTOPhIE,
HAIIOMHUM, ABJIAIOTCA METOIAMH KJIacca (peasin3alus OCTaJIbHbIX — aHa-
JIOTUYHA,).

with: anObjectl with: anObject?2
with: anObject3 with: anObject4
"~ self new.
add: anObjectl;
add: anObject2;
add: anObject3;
add: anObject4;
yourself

OueBUIHO, YTO YCIENIHAA pean3alins KaxKIOro U3 COODIIeHu co3ma-
HIsI 9K3EMILISAPA 3aBUCUT OT CIOCOOHOCTY BHOBBL CO3OAHHOIO 3K3EMILIAPA
oTBeYaTrhb Ha cooduenue add:.

5 IlpeobpasoBaHue MexX Oy KJIacCaMu HaOOPOB

HomycTumbie Ipeodpa3oBaHusa MEXIY PA3INIHBIMU BUIAMHU HAOOPOB 3aBU-
CAT OT CIIOC00a MPENCTABJIEHN B CUCTEME DK3EMILIAPA KAXKIOTO MOIKJIAC-
ca kJjiacca Collection. B mpoTokosie mpeobpa3oBaHuUs OIMPEIesieHO 5 CO00-
HleHI/IfI, IIO3BOJIAIONINX IIPEOCTaBUTDh IIPHMCMHUK COO6HI€HI/IH KaK 9K3CMILJIADP
kJtacca Bag, Set, OrderedCollection wu SortedCollection. DTu coobinenus



onpenesennl B kjacce Collection gy Toro, 4Tobnl obecmednTs Ipeodpaso-
BaHUe JII0O0ro Habopa B IK3EMILIAP JIIOOOr0 13 YKa3aHHBIX KJIACCOB. 3aMe-
THM, YTO YIIOPAOOYNBAHUE JIEMEHTOB HAOODPA-IIPUEMHUKA, YbH IJIEMEHTHI
HE YIIOPAOOYEHBI, [IPU IPE0OPA30BAHNN B HAOOD YIOPALOYEHHBIX DJIEMEH-
TOB, IPOU3BOAUTCS IIPOU3BOJILHO.

Collection instance protocol

asArray — BO3BpalllaeT K3eMILJIAP KJjacca Array ¢ TeMHU XK€ CaMbIMU DJIe-
MEHTaMHM, YTO U y HabOpa-IIpueMHUKA.

asBag — BosBpamaer sk3emiiAp Kj1acca Bag ¢ Temu ke caMbIM# 3J1€eMEH-
TaM#, 9TO U y HAOOPA-MIPUEMHUKA.

asSet — Bo3BpalaeT PK3EMILIAP KJacca Set ¢ TeMHu Ke CaMbIMU JIeMeH-
TaMM, 9YTO U y HAOOpa-TIPUEMHUKA, TPU ITOM TyOJUKATH YHUUTOK A~
IOTCA.

asOrderedCollection — BosBpamaer sk3emmisap kjacca OrderedCollection ¢
TEeMH K€ CAMbIMU 2JIEMEHTaMU, 9TO U y HaOOpa-IPUEMHHUKA; YIIOP:i-
JOYUBaHUE 2JIEMEHTOB HpOI/ISBOILI/ITCH HpOI/ISBOJIbHO.

asSortedCollection — BozBpamaer sx3emiLsAp kjaacca SortedCollection ¢ Te-
MM K€ CAMBIMU 3JIEMEHTAMU, YTO U Y HADOPa-TIPUEMHUKA, OTCOPTUPO-
BAHHBIMU TaK, YTO KaZKAbIYA IIPEeAbIAYIINI 3JIeMeHT MEHbIIIEe UJIU PABEH
TTOCJTE/LY FOITIETO.

asSortedCollection: aBlock — BosBpamaer sk3emmap kiaacca SortedCollec-
tion ¢ TeMu XKe CaMbIMU PJIEMEHTaMU, YTO M y HaOOpa-IpUEeMHUKA,
OTCOPTUPOBAHHBIMU COLVIACHO aprymenty aBlock.

Tak wampumep, ecsim HaOOp lotteryA - 310 sk3emmIAp Kjaacca Bag, co-
JepXKalluii B KadecTBe 3JIEMEHTOB ducya 272, 572, 852, 156, 596, 272, 572,
to Habop lotteryA asSet comepxkut B KadecTBe 3jieMeHTOB uncsa 852, 596,
156, 572, 272, a nadop lotteryA asSortedCollection conepxut B KauecTse J1e-
MEHTOB Te€ Ke caMble 4YHnCJia, HO OTCOPTUPOBAHHBIE MO BO3pacTaHuio: 156,
272, 272, 572, 572, 596, 852.

[IpeobpasoBanue 1106010 HAOOPaA B IK3EMILJIAP OIHOTO U3 KJiaccoB Bag,
Set, OrderedCollection, SortedCollection BbImOSHAETCA TaK: CO3HAETCA HO-
BBIfl K3EMILIAD HYXKHOI'O KJIacCa, Kyda 3aTeM [H00aBJIAIOT HYKHBIE 3Jie-
MEHTbI U3 Ipeodpa3yemMoro Habopa-lpueMHuKa. B OOJIbIINHCTBE CJIydaes,



HOBBIII 9K3eMILJIAP UMEeT TOT K€ CaMblii pa3Mep, 4TO U IepBOHAYAJIbHBIN
Habop. B ciyuae npeobpasoBanms Habopa B sk3emiiAp Kiacca OrderedCol-
lection, astemeHTHI 1O0ABIIAIOTCA B KOHeIl mocsenoBaTesbroctn (addLast:),
HE3aBUCUMO OT MOPANKA [EPEUIUC/IEHUA 3JIEMEHTOB B nCTOYHUKE. [IoCKOJIb-
KY peaJin3aluy IIpeodpa3yIomux coOOOMeHnii MoYT aHaJIOTUIHO, [TPUBEIIEM
peasin3aluio TOJIbKO JIBYX U3 HUX.

asArray
| answer index|
answer := Array new: self size.
index := 1.
self do: [:element | answer at: index put: element.
index := index + 1].
" answer

asOrderedCollection
" (OrderedCollection new self size)

addAll: self;
yourself

[TogBomsi MUTOT CKa3aHHOMY, CTOUT €Ile Pa3 MOSUYEPKHYTh CJIELYIOIIee.
JIroboit Habop MOKHO mMpPeobpa3oBaTh B PK3eMILIADP KJaccoB Bag, Set, Or-
deredCollection, SortedCollection. JIroboi#t nHOEKCUPOBAHHBIK HAOOP MOIKHO
npeobpasoBarh B 9K3eMILIAP KJiacca Array. Kak Mbl yBuauM f1aJiee, 3K3eM-
1Pl KJjaccoB String u Symbol MoryT mpeobpaszoBbiBaTbCs IpyT B IpY-
ra. Hukakue HabOpbl HE MOT'YT IIPe0OPa30BLIBATHCA B 9K3EMILIAPBI KJIACCa,
Interval.

6 Kiacc Bag

Kmacc Bag — monkJstace kiacca Collection — onmcwiBaeT mpocreiinuit Bum
HabopoB. Ero sk3emmiAp (cymMKa) mpemcraBiisieT HAOOP, YbU SJIEMEHTHI
HE yIOPsI0YEHbl U HE UMEIOT KJII0Yeld, M03TOMY OH He MOHUMAET COoOIe-
Huit at: u at:put: (OHI/I peasin30BaHbl B HEM TOCPEACTBOM Bbhipaxkenus self
errorNotIndexable). B orBer Ha coobuienue size sk3emisAp Kiaacca Bag Bos-
BpaIllaeT YUCJIO 3JeMEHTOB Habopa. Dk3eMmaap Kjacca Bag Bemer cebs



COIJIACHO MPOTOKOJIA 118 Bcex Habopos. Obiee onmucaHue KJacca He orpa-
HUYMBAET YNCJIa ONMHAKOBBIX 3JIeMeHTOB (myOsieit) B sk3emmiizape. Kiacc
Bag nmomuepkuBaeT 310 0bIIee IPpaBUIIO CJIEAYIOMNM CIEINAJIbHBIM CO0DIIIe-
HUEM 11 J00aBJIEHUs 3JIEMEHTOB.

Bag instance protocol

add: newObject withOccurrences: anlnteger — nobasiser aprymenT newQb-
ject 1esioe uymcsio pas anlnteger B Habop-npuemuuk. Bossparmaer ap-
rymeHT newObject.

YT0o0bI NMPUBECTU COOEPKATEJbHBIN TpUMEp, IPEINOJIOXKUM, YTO MbI
ompeneun Kjaacc Product, sK3eMIisApbl KOTOPOro MPEACTAB/IAIOT HAUME-
HOBaHMe OakasiefiHoro roBapa u ero iexy. IlycTb HOBBIN K3EMILIAP KJIACCA
Product cospaercsa mocpencrsom coobmienus of: aName at: aPrice, mocnuia-
eMOTO KJIacCy, a IeHy Jioboro 6akaJieiHOTO TOoBapa MOXKHO OIPEIeSTUTH
MOChLIAasA COODIIEHNe priCeé COOTBETCTBYIOMIEMY PK3eMILIApPY. Ternepb MbI
MOXKEM «HAIOJTHUTh HEOOXOIMMBIMU TOBapaMU HAITY TPOOOBOJIbCTBEHHYIO
CYMKY»:

sack := Bag new.

sack add: (Product of: #steak at: 5.80)

sack add: (Product of: #carrots at: 0.10) withOccurrences: 4.
sack add: (Product of: #potatoes at: 0.50) withOccurrences: 6.
sack add: (Product of: #milk at: 2.20).

CymMa 3arpar Ha HproOpeTeHne 3TUX TOBAPOB (KOTODPAs IOJIYydaeTCs
paBuoii 11.40) MoKeT OBITH ONpEIe/IeHA BLIYUCIEHUEM BbIPAXKEHUH

amount := 0.
sack do: [:eachProduct | amount := amount + eachProduct price]

NJIN BbIYUCJICHHUEM BLIPDaXKCHUA

sack inject: 0
into: [:amount :eachProduct | amount + eachProduct price].



DK3eMILIAPHI Kjaacca Bag He ymopsmodeHbl, u XOTs COODIIEHUs epeyn-
CJIEHUS UMU MOJAEPKUBAIOTCA, IPOrPAMMUCTY HE CJIEIYeT NesaTh KaKhX-
JIn0O TIPEAIIOIOKEHU O TOPAIKE, B KOTOPOM IEPEUMNCIIAIOTCA 3JI€MEHTHI.

[IpencraBuM 4acTh TPOTOKOJIA peasm3anuu Kjacca Bag B koropom omy-
IIEHbl HEKOTOPbIE YACTHbIE METOJIbl. BBIMOJ/IHAEMbIE STUMHU YaCTHBIMU Me-
TO/IAMU JIeHICTBUS OYEBUIHBI U3 UX UMEH, & peaJsm3alius MO0 TpUBUAJIbHA,
JIn0O MCTOJIb3yeT TOHKOCTU KOHKPEeTHOI peasusaiuu cuctembl Smalltalk.

Collection subclass:  #Bag
instanceVariableNames: ’'elements ’
classVariableNames: "’
poolDictionaries:

Bag methods

includes: anObject
elements at: anObject ifAbsent: [" false].
" true

occurrencesOf: anObject
" elements at: anObject ifAbsent: [ 0]

IlobaBuTh HOBBI BJIEMEHT B 9K3eMILIAP KJjacca Bag mocpencTBom coob-
menusa add: newObject — o3HavaeT H00ABUTH B MEPEMEHHYIO IK3EMILIAPA
elements accomuaruBHy mapy ¢ kjamoduoM newObject u 3sHauenuem 1; myis
aToro mcmosb3yercs coobmenue add: anObject withOccurrences: 1. Ilpm
VIAJIeHUN 3JIEMEHTA [IPOBEPAETCsA YUCJI0 €r0 BXOXKICHUN B 9K3EMILIAD, KO-
TOpOE yMeHbIaeTcs Ha 1, ecsi OHO OoJibIie 1, ecjii Ke 3TO YKuCJIo PpaBHO 1,
TO COOTBETCTBYIOIAs aCCOIMATUBHAA TTapa yaaasaeTcs u3 cjaoBaps elements.
B cBsi3u ¢ 31uM, HEOOXOAMMO HEPEOIPEIE/INTh COODIIEHNE SiZe.

add: anObject
elements at: anObject
put: (self occurrencesOf: anObject) + 1.
“anObject

add: anObject withOccurrences: anlnteger
elements at: anObject



put: (elements at: anObject ifAbsent: [0]) + anInteger.
~anObject

remove: anObject ifAbsent: aBlock
| occurrences |
(occurrences := elements
at: anObject
ifAbsent: [~ aBlock value]) =1
if True: [elements removeKey: anObject]
ifFalse: [
elements at: anObject
put: occurrences — 1].
~anObject

size
| answer |
answer := 0.
elements associationsDo: [ :element |
answer := answer + element value].

~ answer

[Iepeuuncienne 31eMEHTOB U3 K3eMILIAPa KJjacca Bag monumaercs kak
BBIOOD Kaskmoit mapnl u3 cjaoBaps elements u BoruuceHne HY:KHOTO OJI0Ka
C KJIIOUOM TOil Iaphbl B KayecTBe apryMeHTa OJIOKa CTOJIBKO pa3, KaKOBO
9UCJIO-3HAYEHNE TOU Mapbl (TO €CTh CKOJIbKO PA3 JAHHBIN 3JIEMEHT-KJII0Y
BXOIOUT B CyMKy). B coorBercTBUM C 3TUM M OnpenessAercsAa MeTOH IIJIs
do: aBlock. OcTanpHabIE TEpEUNCTIAIONIE METOIBI HACIEAYIOTCA U3 KJIACCA,

Collection.

do: aBlock
| value |
elements associationsDo: [ :association |
value := association value.
[value > 0] whileTrue: |
aBlock value: association key.
value := value — 1]]



7 Kiacc Set

DK3eMIIIAD Kiacca Set (MHOKECTBO) — HAOOD, 3JIEMEHTHI KOTOPOTO He YIIO-
PAIOYEHBI U HE UMEIT KJIIoUel. IK3eMIIsAp KJacca Set He oTBevuaer Ha
coobmenus at: u at:put:. Kyacc Set Bo Bcem momoben ksiaccy Bag, muckiiio-
Jasd TOJIbKO TO, YTO €ro 9K3eMILIAPLI HE MOI'YT COIepKaTh IyDJIMKATOB,
II09TOMY J1I00aBJI€HHE HOBOI'O 3JIEMEHTA IPOUCXOIUT TOJIBKO TOTrHA, KOIOA
ero HeT B DK3eMILIApe.

Kaxiprit ak3eMILIAp K1acca Set uveer nepeMeHHY 0 9K3EeMILIAPaA C MMe-
HeMm elementCount. Hasuauenue sToit mepeMeHHoit — XpaHUTH UUCJIO DJie-
MEHTOB 3TOT'0 MHOKECTBa, UTO TMO3BOJIAET m3derarb HEI(PPEKTUBHOTO BhI-
YUCJIEHUA Pa3Mepa JaHHOIO MHOYKECTBA MOCPEICTBOM ITOICUETa BCEX DJIe-
MeHTOB. Taxum oOpa3oM COOOIIEHUSA C CEJIEKTOPAMU NEW, NEW: U Size Ie-
pPeompenesIsIIoTCA KaaccoM Set; mepBble IBa TaK, YTOOBI HHUITAAIM3UPOBATH
nepemennyio elementCount, a mocienunit — 9TOOBI HUYETO HE BBIYUCIIAA,
IPOCTO BEPHYTH 3HAYEHWEM IepeMeHHol 3k3emiisipa elementCount.

Collection subclass: #Set
instanceVariableNames: 'elementCount contents ’
classVariableNames: "

poolDictionaries: "

Set class methods

new
~self new: 4

new: anlnteger
" super new initialize: ( 1 max: anlnteger)
Set methods

size
~ elementCount

B merome myis cooOmmenusi new: anlnteger, mceBmOmepeMeHHAsA Super
HCIOJIb3YeTCsA IIJIg TOro, 4ToObl m3bexkarb pekypcuu. dactHoe coobiie-
Hue Kjacca Set ininialize: anlnteger ompenesisieT mepBOHAYAIbHBIE 3HAYE-



HU: TIepeMeHHbIX 9K3eMiuiApa (elementCount := 0. contents := Array new:
aninteger).

B cremyromux MeTomax 3K3eMILIsApa CYIEeCTBEHHO UCIIOIb30BAHNE YA CT-
roro coobmienusi findElementindex: anObject, 4To0bI ONTUMU3UPOBATH IOUCK
1 OIPEIESINTh MHIEKC, C KOTOPOIro HaI0 HAYMHATH MCKATh B HAabOpe yKa-
3aHHBIN 271eMeHT. llouck mpomoJsiKaeTcss m0 TeX mop, MOKa WA apTyMeHT
anObject e OymeT HalimeH KM MOUCK OOHAPYKUT CBOOOIHOE MECTO BMECTO
MCKOMOT0 00beKTa; BO3BpAIaeMblli OTBET — WHIEKC TOCJIeIHell mpoBepeH-
HOU TTO3UIINN.

findElementindex: anObject

“Private.”

| index indexedObject lastindex |

lastIndex := contents size.

index := (anObject hash) \\ lastindex + 1.

[(indexedObject := contents at: index) = anObject]

whileFalse: [ (indexedObject == nil)
ifTrue: [~ index].

(index := index + 1) > lastIndex
ifTrue: [index := 1]].

"~ index

includes: anObject
" ((contents at: (self findElementindex: anObject)) == nil) not

occurrencesOf: anObject
(self includes: anObject)
ifTrue: [* 1].
"0

Yucs10 BXOXK IeHUH J11000r0 3/1eMeHTa B 9K3eMILIAP KJiacca Set He 60J1b-
me 1. ITosTomy mMeronbl s coobieHuit moOaBIeHUA, YIAJTEHUA U TIepe-
YUCJIEHU HAO0 Iepeonpenesisarh. IIpu 9ToOM UCIIOIb3YIOTCs YaCTHRIE BCIIO-
MoOraTesbHbIEe COODIIEeHNsI, KOTOPbIe JINO0 IPOU3BOLAAT Ipeodbpas3oBaHue MHO-
JKECTBA, €CJIN IJIA UCXOOHOI0 MHOKECTBa TpedyeMas onepalins HeBbIIIOTHN-
ma (grow, adjustSize), mu6o ontumusupyior (findElementindex:) sm6o mox-
FOTaBJIMBAIOT (rehashFrom:) MMPAaBUJILHOE BBITIOJIHEHWE OTlepalnuii Haa MHO-
x)ecrBoM. OTMeTHM, 4TO HJIA TOr0, YTOOBI rapaHTUPOBATH IPABUJILHYIO Pa-
60Ty MeTOII0B, OCHOBAHHBIX Ha METOINKE XEeIUPOBAHUS, OCTAIOIINEC dJIe-



MEHTBI JTOJIXKHBI YIIOTHATHCA (rehashFrom:) Bcakwuit pas, Korma sieMeHT
yIoaJisercs u3 Hadopa.

add: anObject

| index |

anObject isNil

ifTrue: [** nil He mOXkeT BbITb 2n1EMEHTOM MHOXKeCTBa."’
"~ anObject].
self adjustSize.
(contents at: (index := self findElementindex: anObject)) isNil
ifTrue: [elementCount := elementCount + 1.
" contents at: index put: anObject].
“anObject

remove: anObject ifAbsent: aBlock

| index |
index := self findElementindex: anObject.
(contents at: index) == nil

ifTrue: [~ aBlock value].
contents at: index put: nil.
elementCount := elementCount — 1.
self rehashFrom: index.
~anObject

do: aBlock
| index element |
index := contents size.

[index > 0]
whileTrue: [ (element := contents at: index) == nil
ifFalse: [aBlock value: element].
index := index — 1]

8 Kiaccsr Dictionary u ldentityDictionary

Dx3emmiAp kaacca Dictionary (csioBaps) — 310 HAGOP ACCOMMATUBHBIX TIaD
— PK3eMILTAPOB KJjacca Association — mpencTaBiisomux cobolt ymopsimo-
JEeHHYIO mapy O0BEKTOB, MEPBBIA W3 KOTOPHIX HA3LIBAETC: KiodoM (key),
a BTopoil 3mauenumem (value) acconmaruBnoit mapel. [Ipyrumu cjaoBamw,



9K3eMILTAPHI KJ1acca Dictionary — 310 HaOOPBI, YbU 3JIEMEHTHI HE YIOPs-
TOYUEeHBI, HO MMEIOT TOYHO OIpelesieHHble nMeHa (kiroun). Takum obpa-
30M, SJIEMEHTHI CJIOBAPs — IIPOU3BOJIbHBIE OOBEKThI C BHEITHUMHU KJIOUA-
mu. Takoe mpencraBseHne o0 sk3eMIuisApax KJiacca Dictionary mHaxomur
OTpaXKeHue U B IPOTOKOJIe coobimenuii aToro kJjacca. Coobmenusi includes:,
do:, occurencesOf:, umeror mesio co 3HavenusiMu (value) ciosapeii (To ectsb
9TH COODINEHNA UCTIOIB3YI0T 00beKT value n3 Kaxkmoit acconmaTruBHOR mapbl
CJIOBaps), a He C KJIIOUU UJIM CAMHMM Tapbl, B TO BPeMs KaK COOOIIEHU
at:, at:put: oOpammaroTcsa K KJII0OUaM acCOIMATUBHBIX map cjoBapeit. Kitace
Dictionary ucrmo/ib3yeT TeXHUKY XEIIMPOBAHUA MPU PA3MEIIEHUHN 3JIEMEHTa,
BHYTPH CJIOBAP:A, AHAJIOTUYHYIO TOM, KOTOPYIO UCIIOIb3YeT cymnepkJace Set,
HO XEITMPOBAHME MPOU3BOAUTCS IO KJIIOYAM ACCOIMATUBHBIX I1ap, a He II0
CAMUM aCCOIMATUBHBIM IIapaM.

8.1 Ilporokos kmacca Dictionary

[Iporokos kjtacca Dictionary pacmupsieTcsa njis B3auMOOEHCTBUA KaK C Ca-
MHUMH IIapaMH, TaK M C UX 3HAUYEHUAMHU IIyTeM o00aBjieHus cOoOImeHmit
associationAt:, keyAtValue:. L5t Toro, yT0o6HI OOECTIEYUTH JOMOJIHUTEIbHbBIT
KOHTPOJIb BO BPpeM sl IIOUCKA, SJIEMEHTOB CJIOBAP:i, ONPEHEsIsSAeTCs COODIIEeHNE
at: key ifAbsent: aBlock, ¢ momornibio KOTOPOTO TPOTPAMMUCT MOXKET OIpe-
[eJIUTh CBOU NeUCTBUA B TeX CJIy4YasdX, KOrIa HYKHBIA KJII0U He HalIeH.

Dictionary instance protocol

at: key ifAbsent: aBlock — BosBpamaer 3HaueHme Mo 33TAHHOMY KJIIOUY
key; ecsim KJIIOY He Hali[eH, BO3BPAIAETCSA PE3yJIbTAT BBIIOJHEHU A
6s10ka aBlock.

associationAt: key — BoO3BpaIaeT acCOINMATUBHYIO APy C 33 IaHHBIM KJTIO-
qoM key; ecsiu KJII04 He HalimeH, coobmaercs 06 omubdKe.

associationAt: key ifAbsent: aBlock — Bo3Bpamaer acconuarnBHYIO mapy ¢
3aJaHHBIM KJIIOYOM key; ecyii KJIIOU He HalilieH, BO3BpAIlaeTCd pe-
3yJibTaT BbINOJIHeHUsA OJ10Ka aBlock.

keyAtValue: value — Bo3BpamaeT nepsblit HallJeHHBIN KJI0Y /1 3HAYCHU A
value; ecsin TakKOro 3Ha4YeHUs HET, BO3BpamiaeT nil.



keyAtValue: value ifAbsent: aBlock — Bo3Bpamaer nepsbiit KJt04, HaiigeH-
HbI OJ1s 3Ha4YeHMWs value; ecsim TAkKOro 3HAYUEHHWs HET, BO3BPAIIAET
pe3ybTaT BhluucjaeHus 6/10ka aBlock.

keys — BO3BpamaeT K3eMILIADP KJjacca Set, comeprkariuii Bce KJIIOUM MTPU-
€MHUKA.

values — Bo3BpaIaer 3k3eMILIAp Kjaacca Bag, comepxkamuii Bce 3HAUEHM A
IIpUEeMHHKa, BKJIIO4Yasd BCE ILY6HI/IKaTbI.

Kak mpumep ucnoJsib3oBanusi KJjacca Dictionary, co3mamum cjioBapb C
“MeHEeM OppOosSItes, COCTOAMMNI U3 CJI0B-KJIIOUYe 1 UX aHTOHUMOB-3HAYCHMI.

opposites := Dictionary new.
opposites at: #hot put: #cold.
opposites at: #push put: #pull.
opposites at: #stop put: #go.
opposites at: #come put: #go.

Eiie ogua cnocob, mo3BosiA0NmMii 100aBUTH B CJIOBAPh HOBYIO aCCOIAA-
TUBHYIO TTapy, COCTOUT B MUCMOJIL30BAHUU COODIIEHUA ¢ ceJeKTopoM add: u
apryMeHTOM — 9K3eMILIApoM KJacca Association.

opposites add: (Association key: #front value: #back).
opposites add: (Association key: #top value: #bottom).

Tenepsb cyi0Baph Opposites COCTOUT U3 CHAEAYIOMUX [ 04 | 3HAYCHLE
map K/I0Y—-3Ha4YeHne. 3aMeTbTe, UTO OHO U TO Ke [ o+ cold
3HaUeHNe MOXKeT OBITh CBA3AHO C JIIOOBIM YHCJIOM push | pull
KJII0OUel, B TO BpeMs KaK BCe KJIIOUM 00s3aHBI OBITH stop | go
VHUKAJIbHBIMU. come | go
Bocnosbsyemcs cOOOmEHUAMU TECTUPOBAHUA U C UX | front | back
IIOMOIIBIO [IPOBEPUM HAJMYKE B CJIOBape Opposites top bottom

3HaueHu# (HO He KJjrodeit!).



BbIpaKeHUe pe3yJibTar

opposites size 6
opposites includes: #cold true
opposites includes: #hot false

opposites occurrencesOf: #go 2
opposites at: #stop put: #start start

YeTBepThlilt IpuMep elne pa3 IMOKa3bIBAET HEYHUKAJIbHOCTh 3HAYEHUN B
CJ10Bape. A BOT Ka}KILbIIQ/JI KJIIOY B CJIOBap€ YHUKaJIeH U MOXKET IMOABUTHCA
TOJIBKO OIWH Pa3, MO3TOMY B IOCJIEIHEM MPUMEPE [IJId yKe CYIIECTBOBAB-
IIero B CJIOBape KJIro4va Stop olnpenessieTcsi HOBOoe 3Ha4deHue start BmecTo
‘cTaporo’ 3HAUYEHU:A go.

Kpome coobienuii, nCmosib3yeMbIX [/ TECTUPOBAHUA 3HAUYEHUi, B
kJ1acc Dictionary nobaB/ieHbl COODIIEHUA N1 TECTUPOBAHU A 3JI€MEHTOB-TIAP
CJIOBApEN U KJIIOYEU 3Tux map.

Dictionary instance protocol

includes: anAssociation — Bos3Bpamaer true, Korga CJ0Bapb-IIPUEMHHUK CO-
IEePKUT aCCOIMATUBHYIO Iapy, PAaBHYIO aprymMeHTy anAssociation, nHa-
e Bo3Bpamaer false.

includesKey: key — Bo3Bparaer true, Korga c/J10Bapb-IPUEMHUK COMEPKUT
ACCOIMATUBHYIO TTapy C KJIIOYOM, PABHBIM apryMeHTy key, nHade BO3-
Bpamaet false.

[IpumeHUM 5TH MeTOObI K CJIOBAPIO OpPpPOSites.

BBIPAKCHHE pesyJibTaT
opposites includes: (Association key: #come value: #go) true
opposites includesKey: #hot true

AHasornuHO, MPOTOKOJI yHaJdtomux coodmenuit u3 kjaacca Collection
pacmupsercs B Kjacce Dictionary mis Toro, 4robbl 00eCneunTs JOCTYI U
K 9JICMCHTaM-IIapaM KM K HUX KJIIOYaM. OILH&KO 3aMETHUM, 4YTO COO6H.I€HI/IG
remove: He MCIOJIb3yeTcs KJiaccoMm Dictionary, mocKoJIbKY Hpu yIaJeHUuu
95JIEMEHTOB O6H3aTeﬂbHa CCBbIJIKA Ha KJIKOY.



Dictionary instance protocol

removeAssociation: anAssociation — ymaJjisger u3 HabOpa-IPUEMHUKA Hapy,
paBHYIO apryMeHTy anAssociation, u BO3BpaIlaeT 3TOT apryMeHT.

removeKey: key — ynasisier u3 HaboOpa-npueMHUKA Mapy € KJIIOYOM, PaB-
HbIM apryMeHTy key, BO3BpalllaeT 3HAaUYEHUE, CBA3AHHOE C 9TUM KJIIO-
voM. Ecau mapbl ¢ yKa3aHHBIM KJIIOUOM B MMPUEMHUKE HET, COODITAET
006 omubxKe.

removeKey: key ifAbsent: aBlock — ynanser u3 mabopa-npueMHUKa mMapy C
KJTIOUOM, PABHBIM apryMeHTy key, BO3BpalaeT 3HAUEHUE, CBA3AHHOE
C 9TUM KJII0UYOM. Ecim IMapbl C YKa3aHHbIM KJIIOYOM B IIPUEMHHUKE HET,
BO3BpAaIllaeT Pe3yJbTaT BhIUMCIEeHU:A OJI0Ka-aprymenTta aBlock.

[TpuBenem mpumepsnt. [Ipu BeruYnCI€HUN BHIPpAKEHUA

opposites removeAssociation: (Association key: #top
value: #bottom)

OymeT BO3BpallleH 2K3eMILIAD KJacca Association ¢ KJIIOUOM top 1 3HAUEHU-
eMm bottom, a Habop opposites craner uMmeer Ha 1 3jgeMeHT MeHbIne. [Ipu
BbIYMCJICHHUU BBIPDAzKCHIN A

opposites removeKey: #hot

OymeT BO3BpallleH 3K3eMILIAD KJacca Association ¢ KJr0UoM hot u 3HaUeHU-
eMm cold, a Habop opposites craner umeer emie Ha 1 s;1emeHT MeHbIne. [Ipu
BbIYMCJICHHUN BBIPDAzKCHIN A

opposites removeKey: #cold
ifAbsent: [opposites at: #cold put: #hot]

TIPOM30UAEeT CAemyIoIee: MOCKOJBKY Hapbl ¢ Kjaw4uoM cold B ciioBape Her,
OymeT BBIIIOJIHEH OJIOK M CJI0Bapb Opposites cTaHeT MMeTb Ha 1 »JIeMeHT
boJibIIIe.

Coobmienne do: Bblumc/IA€T CBOI OJIOK-aPryMEHT MJis KaXKIO0ro 3Hade-
HUst U3 cjoBapsA. I[IpoTokoJI mepeducasAaommux coobImeHnii, HacaemyeMblii



u3 ksacca Collection, B ksacce Dictionary BHOBBL pacImmpsieTcsi mjisi TOTO,
YTOOBI BKJIIOYUTH B HErO COOOIIEHUs IIePEeUNCIeHUA /151 PA0OThI C acCOIU-
ATUBHBIMHU IIapaMMd M UX KJIIOYaMH.

Dictionary instance protocol

associationsDo: aBlock — Beruuncnser aprymenTt aBlock mma kaxkmoit mapbr
13 CJIOBApA-NPUEMHUKA.

keysDo: aBlock — Borumciisier aprymenT aBlock mis KaKkioro kJioda u3
CJIOBapPA-TTPUEMHUKA.

Takum 00pa3oM Mbl UMEEM PA3JIUYHBIE BO3MOXKHOCTU IT€PEYUC/ICHUS
cioBapeit. s mpumepa, IpenrosioKuM, 9TO DK3EMILIAP KJiacca Set —
Habop newWord — cocTout u3 cJjI0B, KOTOpPbIE€ [HOJI2KEH BBIyYUTh yYEHUK.
IIycTb cyioBa w3 cjioBaps Opposites, Kak KJIIOUN, TAK U 3HAUEHU, YIKe yUe-
HUKY W3BECTHBI. BbIUKC/IEHNE CIENYIOMWX IBYX BbIPAKEHUN YIAJTUT yIKe
m3BecTHBIE cjI0Ba n3 Habopa newWord (mepBoe BbIpasKeHUe yHOAJUT 3HAYTE-
HU#, & BTOPOE — KJIIOUN).

opposites do: [:word | newWord remove: word ifAbsent: [ ] ].
opposites keysDo: [:word | newWord remove: word ifAbsent: [ ] ].

Tor Ke pe3yabTaT MOJYUUTCA, €CAU UCIIOIB30BATH COODIIEHNE TIepedn-
CJIEHUA IIJ1d aCCOLUMATUBHBIX Hap:

opposites associationsDo: [:each |
newWord remove: each key ifAbsent: [ ].
newWord remove: each value ifAbsent: [ ] ]

Coobmienus nmocrymna keys m values MOXKXHO MCIOIBL30BAThH, UYTOOBI, Ha-
IIpUMepP, MOJYUYUTh COOTBETCTBYIOIINE HAOOPHI CJIOB U3 CJIOBAp:A Opposites.
[IpenmosioKum, 9TO BCE MPEIbIAYIINE IIPUMEPDI [IJ18 CJI0Bap:A OPpOSites BbI-
I[IOJIHEHDbI, TOr'da



BbIPaKE€HUE pe3yJibTar

opposites keys Set('push’ 'come’ 'front’
'stop’ 'cold’)

opposites values Bag('pull’ ’'go’  ’'back’
'start’ "hot")

8.2 Peanuzanms xacca Dictionary

[IpuBenem Temnepb pean3alnio HEKOTOPbIX MeToI0B KJjacca Dictionary. Or-
METHM, 4TO MHOIO paboThl B MPOTOKOJE Kjacca Dictionary BwinosiHseTcs
JaCTHBIMU COODOIEHUAMU, KOTOpPbIe MO0 HACJEOYIOTCA U3 Kjacca Set, Jiu-
60 momobHbI coobiiennsaM, ontumusnpyomuM mouck (findKeylndex:).

Set subclass: #Dictionary
instanceVariableNames:
classVariableNames: "
poolDictionaries:

17

Dictionary methods

add: anAssociation
| index element |
index := self findKeylndex: anAssociation key.
(element := contents at: index) == nil
ifTrue: ["“Takoi napbl HeT, coxpaHuTh ee’’
elementCount := elementCount + 1.
contents at: index put: anAssociation]
ifFalse: ["'napa ¢ Takum knOHOM €CTb, 3aMeHNTb 3HadeHmne’
element value: anAssociation value].
self adjustSize.
~anAssociation

associationAt: aKey
"~ self associationAt: aKey
ifAbsent: [self errorAbsentKey]

associationAt: aKey ifAbsent: aBlock
| answer |
" (answer := self lookUpKey: aKey) == nil



ifTrue: [aBlock value]
ifFalse: [answer]

associationsDo: aBlock
super do: aBlock

Nnmenno super do: aBlock, mockosibky coobmenne do: aBlock mepeomnpene-
Jsiercst B kJjiacce Dictionary ciiemyromnum obpazom

do: aBlock
super do: [ :association |
aBlock value: association value]

Peasinzanus coobiienuii m1odaBieHns, JOCTYIIA U yIAJIEHUA TOXKE UMeeT
B kJ1acce Dictionary cBoro “cnienmduky”.

at: aKey
| answer |
" (answer := self lookUpKey: aKey) == nil
ifTrue: [self errorAbsentKey]
ifFalse: [answer value]

at: aKey ifAbsent: aBlock
| answer |
" (answer := self lookUpKey: aKey) == nil
ifTrue: [aBlock value]
ifFalse: [answer value]

at: aKey put: anObject
self add: (Association key: aKey value: anObject).
“anObject

includes: anAssociaton
self do: [ :element | element = anAssociaton
ifTrue: [* true]].
" false

remove: anObject ifAbsent: aBlock
" self invalidMessage



removeAssociation: anAssociation
self removeKey: anAssociation key

removeKey: aKey
self removeKey: aKey ifAbsent: [self errorAbsentKey].

removeKey: aKey ifAbsent: aBlock

| index |
index := self findKeylndex: aKey.
(contents at: index) == nil

ifTrue: [~ aBlock value].
contents at: index put: nil.
elementCount := elementCount — 1.
self rehashFrom: index.
" aKey

Ob6patuTe BHUMaHUE Ha CUMMETpUI0 Mexmay at:put: u add:. Pazauuawme
COCTOUT TOJIBKO B JIefiCTBUM, €CJIM 2JIEMEHT He HalijleH — B caydae at:put:
CO30aeTCA U COXPAHAETCA B CJIOBApe HOBAs aCCOIMATUBHAA Mapa; a B CJIY-
vae add:, cam aprymenT anAssociation cOXpaHseTCs KaK HOBasA aCCOIIMATUB-
HadA Tapa CJI0Bap4.

Coobmenue select: aBlock mepeonpenessiercs, 4To0bl BEIOMPATH aCCOIM-
aTUBHBIE Iapbl U3 CJIOBAPA-IIPUEMHUKA 110 PE3yJIbTATy BBIIIOJIHEHUs apry-
menTa aBlock ¢ mapamerpom, paBHBIM 3HAYEHUIO ACCOLMATUBHON MaphI.

select: aBlock
| answer |
answer :— self species new.
self associationsDo: [ :each |
(aBlock value: each value)
if True: [answer add: each]].
" answer

8.3 Kumacc ldentityDictionary

Kmacc ldentityDictionary, monkstacc kjacca Dictionary, moatu Bce cooOire-
HUA CBOEro CYIIepKJacca IepeolpenesiseT TaK, YTOOBI IPOU3BOAUTH IIPO-



BEPKY MIEHTUYHOCTHU KJTIOUeil BMeCcTO MpOoBepKU paBeHCTBa KJjwueit. Ilo-
sToMy B KJjacce ldentityDictionary omepaliny BCTaBKU U IOUCKA, sIBJISIETCS
bostee adpdexkTuBHBIMEU, UeM B KJjacce Dictionary, u B Tex caydasax, KO-
rIa KJIYA YHUKAJIbHBI, BCErOa JIYYIIe HCI0/Ib30BATh YK3EMILIAPHI KJIACCA
IdentityDictionary.

Peasinzanuio Bcex 3Tux coobinenuii Mbl 31€Ch NPUBOAUTH He Oyiem. X,
KaK M OCTaJIbHBIE cOO0IeHn: Kaacca Dictionary, untaTesb MOXKeET U3yUNTh,
UCTIONB3Yy s Opays3ep mepapxuu KJjiaccoB cuctembl Smalltalk.
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