JlabopaTopHas pabota Ne4

Paboma c konnekyusimu e Java

1. BBepeHue

Jis xpaHeHust OOJIBIIOTO KOJIMYECTBA OAHOTHITHBIX JAHHBIX MOTYT MUCIOJIb30BATHCS MACCHBHI,
HO OHHU HE BCET/a SIBJISIIOTCS WACabHBIM pelieHneM. Bo-mepBoIx, ATMHA MaccuBa 3a/1aeTCs 3apaHee
U B CIIy4ae, €CJIM KOJMYECTBO 3JIEMEHTOB 3apaHee HEM3BECTHO, MPHUIETCS JINOO BBLACTATh MAMATD «C
3armacom», MO0 MPEANpPUHUMATH CIOXKHBIE JACUCTBUS IO TEpPEOTPeIeICHNI0 MaccuBa. Bo-BTOPHIX,
AIIEMEHTHl MacCHBa MMEIOT KECTKO 3a/IaHHOE pa3MEUICHHE B €ro sS4eiKax, MOdTOMY, HalpHuMep,
yJlaJieHHUE 3JIEMEHTa U3 MacCHBa HE SIBJISIETCS MPOCTON onepaiuei.

B nporpammupoBanuu 1aBHO U 3(PPEKTUBHO MCIIONB3YIOTCS TaKUe CTPYKTYpPbl JaHHBIX Kak
CTeK, oOdYepe/b, CIUCOK, MHOXECTBO M T.J., OObeIMHEHHbIE OOUIMM Ha3BaHUEM KOJUICKIIHS.
Konnexnus — 3To Tpymma 3J1eMeHTOB C OnepanusMu J00aBIeHuUs, U3BICUCHHS U MTOUCKA AIIEMEHTA.
Mexanusm paboThl omepanuii CyIIeCTBEHHO pa3lW4aeTcsl B 3aBHCHMOCTH OT THIA KOJUICKLIUH.
Hanpumep, 3eMeHTBI cTeKa YHOPSIOYEHBI B MOCIIEI0BATENIFHOCTD, 100aBIeHHEe HOBOTO 3JI€MEHTa
MOXET MPOHMCXOIUTh TOJBKO B KOHEI] ATOH MOCJIEAOBATEIbHOCTH, U IONYYUTh MOXKHO TOJIBKO
DIIEMEHT, HAaXOASIIMHCSI B KOHIE (TO ecTh, M00aBiIeHHBIM mocieanuM). Odepenb, HAMpPOTHB,
MO3BOJISIET TOJYYHTh JIMIIb TEPBBIA AMEMEHT (PIEMEHTHl JO0aBIAIOTCA B OIWH KOHEIl
MOCJICIOBATEILHOCTH, a «3abuparorcs» ¢ apyroro). Jlpyrue komteknuw (Hampumep, CITHCOK)
MO3BOJISIOT MOJYYHUTh 3JIEMEHT M3 JII000TO MecTa MOCIEeI0BaTeIbHOCTH, @ MHOXXECTBO BOOOIIE HE
YHOPSIZIOUNBAET AJIEMEHTHl M TO3BOJSAET (IMOMUMO J00aBIEHHS W YIAJCHHSA) TOJBKO Y3HATH,
COJICPXKUTCS JIM B HEM JAHHBIHN JIEMEHT.

A3k Java npenoctaBisgeT OMOIUOTEKY CTaHIAPTHBIX KOJUIEKITUH, KOTOpbIE COOpaHbI B TTaKeTe
java.util, moaToMy HET HEOOXOAMMOCTH MTPOTPAMMHUPOBATH UX CAMOCTOATEIHLHO.

[TIpu paboTe ¢ KOMIEKIMAMHU IVIaBHOE H30erarb OMIMOKM HAYMHAIOMIUX — TI0JIb30BAThCS
HauboJiee YHUBEPCAJIBbHONW KOJUIEKLIMEH BMECTO TOM, KOTOpas HeoOXoAuMa i peLIeHUs 3aaud —
HarpHuMep, CIIMCKOM BMeCTO cTeka. Eciu nmoruka paboTsl IporpaMMbl TaKOBa, YTO JaHHBIE JTOJKHBI
XPaHUTBCS B cTeke (MOSBISATHCS M 00padaThIBaThCs B OOPATHOW IOCIIENOBATENILHOCTH), CIEAYET
WCTOJIb30BaTh UMEHHO CTEK. B 3TOM ciydyae BbI HE CMOXKETE€ HAPYLIUTh JIOTUKY 00paOOTKH JTaHHBIX,
0o0paTHBIINCH HANPSAMYIO K CEpelrHE MOCIEA0BAaTeIbHOCTH, a 3HAYMT, IIAHC TOSBICHUS TPYIHO
00HApYKUBAEMBIX OIIMOOK PE3KO YMEHBIIIACTCS.

YroObl BEIOpATh KOJJIEKLMIO, KOTOPAs JIy4dIle BCETO MOAXOAUT YCIOBHIO 3ajjadH, HEOOXOAUMO
3HaTh OCOOEHHOCTM KaXXIOW W3 HUX. OTHU 3HAHUS SIBISIOTCS OO0s3aTelbHBIMU I J1H0O0TO
IPOrpaMMHCTa, TOCKOJIbKY O€3 MPUMEHEHHUs Te€X WJIM HMHBIX KOJUICKIUH penko 00XOauTcs odast
coBpeMeHHas 3a1a4a. HekoTopble cBeIeHUS BB CMOXKETE MOUEPITHYTh U3 JalbHEHIIIETO U3JI0KEeHUSI.

2. Oowue cBegeHus

2.1 Knaccbl-Konnekuumn

Konnekuu B 6ubamoreke java.util mpeacraBiensl HAOOPOM KIIaCCOB M MHTEP(EHCOB.

Kaxnplii kiacc peannsyeT HEKOTOPYHO KOJUIEKIMIO CO cHelM(UYHBIM A1 Hee HabopoMm
ornepanuil Joctyna K sneMeHTaM. YToObl MCIONIb30BaTh KOJUIEKIMIO B CBOEH Nporpamme, HY>KHO
€03/1aTh 0OBEKT COOTBETCTBYIOLIETO KJlacca.

OneMeHTHI OONMBIIMHCTBA KOJUIEKIMH uMeroT Tun Object. DTo 3HAYMT, 4TO (B OTIAMYHE OT
0OBIYHOTO MaccHBa) Bbl HE JIOJDKHBI 3apaHee yKa3bIBaTh THII AJIEMEHTOB, KOTOpbIe OyJeTe moMearhb
B KOJUIEKLMIO. Bbl MokeTe 100aBiATH B Hee OOBEKTHI JIOOOro Kijlacca, MOCKOJIBKY BCE KJIacChl



SIBJISTIOTCSL HacyieHUKaMu kimacca Object, Goyiee TOr0O — B OJHOW KOJUICKIIMM MOTYT XPaHUTHCS
00BEKTHI COBEPIIEHHO Pa3HBIX KIIACCOB.

KoneuHo, 370 MOXeT MpUBECTH U K TPyAHOCTAM. Eciu Bbl 3aX0THTE coOBeplIaTh KaKHE-TO
orepanyy HaJ SJIEMEHTOM KOJUICKIMH (@ BBI MOMEIIAETe B KOJUIEKINIO 00BEKTHI MMEHHO IS TOTO,
9TOOBI IOTOM UX W3BJEKaTh U 00pabaThIBaTh), BBl HE CMOXKETE BOCIOJIB30BaTHCSI €0 METOJaMH, He
MIPUBEIS OOBEKT K €0 «HACTOSIIEMY» KIIACCYy IMTOCPEICTBOM SIBHOTO TIPUBEICHHUS THUIIOB.

Hanpumep, y Bac ecTb 00beKT Kiacca String (0ObIYHAsE CTPOKA) U BBl XOTUTE JOOABUTH €0 B
ctek stack ¢ momonsio metona push(Object item):

String str = "llenHas cTpoka'"; stack.push(str);

Komneknusi, xpansiimast snementbl tuna Object, cpa3dy ke «3a0bIBaeT», 4TO Balll OOBEKT —
CTPOKa, TIOCKOJIbKY TIPU €ro JOOAaBJICHUU OBUIO OCYLIECTBIEHO aBTOMAaTHUYECKOE MPUBEICHUE THUIA
String k Tumy Object. Bor MoxkeTe u3BIeuYb Baml 0OBEKT METOAOM pop(), HO YTOOBI BEpHYTH €My
MPESXKHUA T (a 0€3 3TOTO BBl HE CMOXKETE BOCTIOIB30BaThCS HU OAHHUM U3 €T0 METOJIOB), TIPUIETCS
OCYIIIECTBHUTH SIBHOE MpeobpazoBanue orneparopoM (String):

str = (String)stack.pop();

OTO He SIBIIIETCI np06neM0171, IpoOCTO HYKHO NOMHHUTD, 00BEKTHI KaKOIr'o Kiiacca BbI IoMeaIacTe B
KOJUJICKIIUIO W BBIIIOJHATH COOTBETCTBYIOIIICC npeo6p330BaH1/Ie TUIIa HaJ Ka>XIbIM MOOBIBABIIINM B KOJIJICKITMH
DJIEMCHTOM.

Ho ecim momeITaThes IpUBECTU 00BEKT K HETIPABUJIbHOMY THUITY, BOBHUKHET omoKa B IporpamMmme:

stack.push(new Dog ("llapux", 12)); // nomemaemM B cTex coBaky

str = (Mouse)stack.pop(); // BmHMMaeM coBaky M mOHTaeMCsI OOBIBUTE ee
MBIIBIO, HO 3STM KJIACCH He CBsiBaHH HacCJeOgOBaHMEM M nOporpaMMa BOACT oum61<y
BO BpPEMsi BHIIOJIHEHUSA

Tak 4T0, BO3MOXHOCTBIO IOMEIIATh B KOJUIEKIIUIO 1700ble 00BEKTHI, BOCIIOIb30BATHCS CKOPEE BCETO HE
nosryuntcs. [lpencraBeTe cede, uTo Balla MporpamMma J0JKHA «TIOMHHUTBY», YTO TIEPBBIH 3JIEMEHT CITUCKAa —
CTPOKa, BTOPOW — YHCJIO, TPETH — co0aka, YeTBEPThIH — OmATh umciio. M o6paboTath MX Bce B ITUKIIE
OHa, HABEPHOEC, HE CMOXKET, OCKOJBKY Y 3TUX 00BEKTOB HET O6HII/IX METOO0B. B PE3YIbTATE TCPAIOTCA BCE
NpeuMyHIeCTBa MCIIOJIb30BaHUs KOJUICKIUU. HOSTOMY B KXY KOJUJICKOHUIO CJICAYCT NMOMEIIATh 00BEKTHI
TOJIBKO OJTHOTO KJlacca (M MPOU3BOIHBIX OT HETO).

2.2 UHTephencbl Konnekumm

Hekoropbie KOJUIEKIMK B TakeTe java.utils He mpeacTaBieHbl CAMOCTOSTEIbHBIMU KJIACCAMHU.
Hampumep, ouepens u coucok. Ho i 3THUX TIONE3HBIX CTPYKTYP JaHHBIX OIMPEICICHBI
COOTBETCTBYIOIINE MHTEP(PEIHCHI, TO €CTh MOXKHO MOJIb30BATHCS JHOOBIM KJIACCOM, PEaTH3yIOLIMM
TaKou HHTEpEiic.

HuTepdeiic MOXKET HUCIOIB30BAThCS B KaYECTBE TUIIA JaHHBIX Tak ke, Kak W Kiacc. Pasuuia
JWIIb B TOM, YTO OOBEKTHI MHTEP(EHCHOrO THUMA HENb3s CO3JIaTh HANPSAMYH — HEOOXOIMMO
BBIOPATH KJIACC, TOIEPKUBAOIIHIA ATOT HHTEP(EHC U BBHI3BATh €r0 KOHCTPYKTOP.

[Tycth, K mpHUMeEpy, HYXKEH CIHMCOK, OJHA M3 HanOoyiee YAOOHBIX M 9acTO YIOTPEOISIEMBIX
CTPYKTYp naHHBIX. CIIHCOK — 3TO YHOPSAAOYCHHAs MOCJICI0BATeIbHOCTh 3JICMEHTOB, KXKIBIH M3
KOTOPBIX MOJKHO TIOJYYHTh [0 €ro MO3WIUH. Kpome TOro MOXKHO J00aBSTH 3JIEMEHTHI B
TpeOyeMble MO3UIMKA CIHCKA W YIAIATh MX, MPH 3TOM (M 3TO TJIaBHOE yJO0OCTBO B OTIHMYHE OT
MacCHBa) OCTAJbHBIC JJEMEHTHI aBTOMATHYECKH «Pa3JIBHUTAIOTCS» WM «CIBUTAIOTCS» Tak, YTO
HETPePbIBHAS CBSI3HOCTH CITMCKA COXPAHSIETCS.

Crucok mpenctaBieH B makete java.util umaTepdeiicom List. Bel Moxere co3maBaTh
MEePEMEHHBIC ITOTO TUIA U OOBIBIATH PYHKIMH C TakuM mapamerpom. Hanpuwmep, kinacc Game B
porpaMme Mrpbl B Iiamku umeeT mose checkers Tuma List, XpaHsiiee Bce YepHbIe U Oelible MIAIIKH
(o0wexThl THIa Checker). Korna mamky cheqaroT, ee Halo MPOCTO yIAIUTh U3 CIHCKA C TOMOIIBI0
OJTHOTO 3 YI00OHBIX METOJIOB, ONPEICIICHHBIX B HHTepdeiice List:



checkers.remove (check) ; // yoansieM ns comucka checkers
cremeHHyK wmamky check

Korma mporpamme moHamoOUTCsl y3HaTh 000 BCEX OCTABIMUXCS MIAIIKaxX (Hampumep, 4ToObI
HapUCOBaTh UX Ha dKpane), meron getCheckers() kiracca Game mepenact e CrucoK:

List ch = currentGame.getCheckers(); // Bmece currentGame -
obmeKT KkJlacca Game

Tenepr mporpamma MOXKET pa0bOTaTh C MEPEMEHHOH ch Kak co CIUCKOM (HampuMep, Io
OuYepe/Iu TIOIYYHUTh BCE €T0 OOBEKTHI).

B MoMeHT co3maHusi HOBOM Wrpbl (T.. B KOHCTpyKTOpe Kiacca Game) Hajo, OYEBHUJIHO,
co31aTh 24 MIAIIKH, PACIOJIOKCHHBIC HA CTAaHAAPTHBIX MO3UIUAX U J00aBUTh UX B CITUCOK checkers.
Ho criucok Toxxe He00X0AMMO CO3/1aTh, & MBI HE MOKEM BOCTIOJIb30BAThCS KOHCTPYKITUEH

checkers = new List();

MOCKOJIbKY List He SIBIseTCs KJIAaCCOM M HE MUMEET KOHCTPYKTOpa. Ham Hy>kKHO BBIOpATH JIF000
Kaacc, peanuszyiowuil unmepdetic List u co3nath 00beKT 3TOTO Kiacca. Hanmpumep, kinace Vector

checkers = new Vector();

i kinacc ArrayList®:

checkers = new Arraylist();

HezaBucumo oT TOro, Kakoi MMEHHO Kjacc Mbl BeIOepeM, moiie checkers OyneT umerp T
List u Ha manpHeWIyr0 pabOTy ¢ HUM Hall BBHIOOp HE MOBIHUsAET. MbI OyaeM M00aBIATH MIAIIKH B
CITMCOK, YJAJISATh WX W3 HETO, BO3BpPAIIATh XPAHSIIMECS B CIHCKE IMMANIKA M T.J. MOCPEICTBOM
MeTo/10B nHTepdeiica List.

2.2.1 UuTeppenc Collection.

Jauubiii uaTEpQEiic ABISETCS KOPHEM BCEM MEpapXuH KIAacCOB-KouieKui. OH ompenemnsieT
0a30By10 (PYHKIIMOHAILHOCTD JIFO0OW KOJUICKIIMH - HA0OP METOJI0B, KOTOPBIEC TIO3BOJISIIOT TOOABIIAT,
yIalsATh, BBIOMpATh AeMeHThl Kojutekimu. Kiaccel, kotopeie peanusytor mHtepderic Collection,
MOTYT coZiepKaTh TyOnuKarsl U mycteie (null) 3HaueHus.

AbstractCollection, kak aOCTpakTHBIA KJIAaccC, CIY)KHT OCHOBOW JUISl CO3JAHUSI KOHKPETHBIX
KJIACCOB KOJUICKIIMU U COJEPKHUT PEAIM3alMI0 HEKOTOPBIX METONIOB, ONpECIICHHBIX B HHTEpdeiice
Collection.

Untepdetic Collection comepxur Habop OOMMX METOAOB, KOTOPBIE HCIIONB3YIOTCS B
OOJIBIIMHCTBE KOJJIEKIIUNA. PaccMOTprUM OCHOBHBIE U3 HHX.

add (Object item) — no0OaBiseT B KOJUICKIIMIO HOBBIM AJIEMEHT. MeTo/ Bo3Bpaiaer true,
ecian nobapneHue mponuio yaadHo u false — ecnum HeT. Ecnm sneMeHTHI KOJJIEKIIMM KaKHUM-TO
00pa3oM ynopsi/I0YeHbI, HOBBIN 3JIEMEHT JJOOABIAETCS B KOHEL] KOJIJICKIUH.

clear () — ynaysier BCe 3JIEMEHThI KOJUIEKLIUHU.

contains (Object obj) — Bo3Bpamaer true, eciu OOBEKT Obj COmEPKUTCS B
kosieknuu U false, ecinu HeT.

isEmpty () — npoBepser, IycTa JIM KOJIECKLIHUs.

remove (Object obj) — ymamser U3 KOJJICKIIUH 7IeMeHT obj. Bo3Bpamiaer false, ecnu
TaKOTO AJIEMEHTA B KOJUICKIIMU HE HAIIOCh.

size () — BO3BpAIIAET KOJIUYECTBO JIEMEHTOB KOJUIEKIUU.

CyIecTBYIOT Pa3HOBUIHOCTH TEPEUYHMCICHHBIX METOJOB, KOTOPBIE B KAauyeCTBE MapaMmerpa
NPUHUMAIOT JTI00YI0 npyryro koiuteknutoo. Hampumep, metox addAll(Collection coll) noGasnser Bce
aNIeMEHTHI Apyroi koutekuuu coll B konen manHoi, meton removeAll(Collection coll) ynansier u3
KOJUIGKIIMM BCE JJIEMEHTHI, KOTOpbIEe MPHCYTCTBYIOT Takke B Kojulekuuu coll, a wmeton
retainAll(Collection coll) moctynaer Ha060pOT, yaasss Bce 3JIEMEHThI, KpoMe coaepkamuxcs B coll.

Merton toArray() Bo3BpamaeT Bce IeMEHTHI KOJUIEKIIMU B BHJIE MacCHBA.



2.2.2 UnuTephenc Set

Kraccel, KoTOpble peanu3yroT 3TOT WHTepdeiic, He MOMyCKAloT HaJIW4us JayOoiaukaToB. B
KOJUIEKIIMM 3TOTO THIIA Pa3pelIeH0 HaJIM4Yue TOJbKO omHo# cceuiku tuma null. MaTepdeiic Set
pacmupsier uHTepdeiic Collection, Takum oOpa3oM, 000 Kiacc, WMIUIEMEHTHpYIOMHMNA Set,
peanu3yet Bce MeTonsl, onpenenennsie B Collection. JIro6oii 00bekT, 1o0aBIsiemMblil B Set, JOKEeH
peann3oBarh MeTOI equals, 4TOOBI €r0 MOKHO OBUIO CPAaBHUTH C IPYTUMHU.

AbstractSet, sBssICH aOCTPAKTHBIM KJIACCOM, TMPEACTABISET COO0M OCHOBY /ISl peau3aliu
pa3IUYHBIX BapuaHTOB UHTEepdeiica Set.

2.2.3 UnTephenc List

Knaccel, peanusyromye 3ToT HHTepdeiic, coaepkaT yNopsAOUeHHYIO IOCIeI0BaTeIbHOCTD
00BEKTOB (OOBEKTHI XPAHATCS B TOM MOpsIKE, B KOTopoM oHM ObLIH no0aBiensl). B JDK 1.2 Obun
nepenenan kimacc Vector, Tak, 4To OH Temeph peanusyer wuHTEepdeiic List. Matepdeiic List
pacmupsier unTepdeiic Collection, n nr060# Ki1ace, umiuieMeHTHpYyomuil List, peanusyer Bce
MmeTonbl, ompexaeneHusie B Collection, 1 B TO ke BpeMs BBOIATCS HOBBIE METOABI, KOTOpBIE
MO3BOJISTIOT J100ABNIATh M YOAIATH 3JEMEHThl M3 crucka. List Takxke oOecreunmBaer Listlterator,
KOTOPBIN MO3BOJISIET MTEPEMEIIAaThCs KaK BIIEPE], TaK U Ha3a/l M0 JIeMEHTaM CIIHCKa.

AbstractList, kak aOCTpaKkTHBIH Kjacc, NPEACTaBIsET COOOW OCHOBY Ui pean3aliu
pa3IMYHBIX BapHaHTOB MHTEep(eiica List.
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Puc. 1. OcHOBHBIE THIIBI JJIA pa60T},1 C KOJUICKIIUAMMU.

2.2.4 UuTephenc Map.

Knaccel, koTopbie peanu3yroT 3TOT UHTepdeiic, XpaHsIT HEYNOPSAOUYCHHBI HA00p 0OBEKTOB
napamMu Kiarou/3Hadenue. Kaxaplii  kirod  gomkeH ObITh  yHuUKanbHBIM.  Hashtable mocne
momudukanyu B JDK 1.2 peanusyet unrepdeiic Map. [lopsnok cnenoBanust map Kiro4d/3HaueHUE He
OIIpEJIeIICH.

Nurepdeiic Map e pacmmpsier untepdeiic Collection. AbstractMap, Oyayun abcTpakTHBIM
KJIacCOM, MPECTABIsIET COO0I OCHOBY ISl pealu3aliy pa3InyHbIX BapuaHTOB HHTepdeiica Map.

2.2.5 Uutepdhenc SortedSet

Otot uHTepdeiic pacmupser Set, TpeOys, 4TOObI coaepkuMoe Habopa ObUIO YNOPSAIOYEHO.
Takme KOJUIEKIIMH MOTYT CONEp’KaTh OOBEKTHI, KOTOphIe peanu3ytoT unrepgeiic Comparable, n1bo
MOT'YT CPaBHHBAThCS C UCIIOIB30BaHWEM BHemrHero Comparator.



2.2.6 UHuTepenc SortedMap

Ortor wuHTepdeiic pacmmpser Map, TpeOys, UYTOOBI COAEPKUMOE KOJJIEKIMU ObLIO
YIOPSII04EHO 110 3HAYECHUSAM KITFOUeH.

2.2.7 Uutepdcpeunc lterator

B Java 1 mis mepeGopa 3meMEHTOB KOJICKIIMH KCHOJb30Basicss uHTEpdeiic Enumeration. B
Java 2 g 9THX menei TOMKHBI IPUMEHSTHCS OObEKThI, KOTOphIe peanns3ytoT uHTepdeiic Iterator.
Bce xmaccrl, kotopeie peanusyror uHTepdeiic Collection, momxHBI peanan3oBaTh MeTO iterator,
KOTOPBIH BO3BpaIlaeT OOBEKT, peanusyroniuii mHTepdeiic Iterator. Iterator Bechbma MOX0XK Ha
Enumeration, ¢ TeM JMIIb OTIUYHMEM, YTO B HEM OIPENEIeH METOJ remove, KOTOPBIH MO3BOJISeT
YIATUTh 0OBEKT U3 KOJUIEKIINH, JIsl KOTopoi Iterator 611 co3maH.

[TonBOS MTOT, MEPEUUCITUM HHTEPPEHCHI, HCIIOIB3yEeMbIC IPH Pab0TE ¢ KOJUICKIIUSIMU:
java.util.Collection

java.util. Set
java.util.List
java.util.Map
java.util.SortedSet
java.util. SortedMap

java.util.Iterator

2.2 A6CTpaKTHbIe Knacchbl, UCMonb3yeMblie Npu paboTe ¢ Konnekunamm

java.util. AbstractCollection - naHHBII Kilacc peanu3yeT BCE METOJIbl, OINPEJEIECHHBIE B
untepdeiice Collection, 3a WCKIOUCHHEM iterator W size, TaK YTO JUIS TOTO, YTOOBI CO3/1aTh
HEMOAM(PHUIUPYEMYIO KOJUICKIIMIO, HYKHO TNEpeonpenenuTb 3TH MeTonsl. [l peamuzanuu
MOIUGPUIIPYEMOH KOJUIEKIIMKM HeoOXomumo eiie nepeonpenenuts Meton public void add(Object o)
(B mpoTHBHOM  cllydae TpA  €ro  BbI30Be  Oyaer  BO30OYKIEHO  HMCKIIFOUEHHUE
UnsupportedOperationException).
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Puc. 2. ba3oBbie aOCTpaKTHbBIE KIIACCHI.

HeoOxopumo Takxe OIpenesuTh JBa KOHCTPYKTOpa: 0e3 apryMeHTOB U C apryMEHTOM
Collection. ITlepBbIii JOMKEH CO37aBaTh IMyCTYH KOJUICKIIMIO, BTOPOWM - KOJUICKIIMIO HAa OCHOBE
cymecTBytomieid. Jlanuelii kiacc pacmupsiercs kiaccamu AbstractList u AbstractSet.

java.util. AbstractList - >ToT knacc pacmmpsier AbstractCollection u peanusyer untepdeiic
List. Jlnsa cozpanust HeMOAUDUIIMPYEMOTo CIUCKAa HEOOXOIMMO HMIUIEMEHTHPOBATh METO/bI public
Object get(int index) u public int size(). Jna peanuzanuu MoauduIrpyeMoro cnucka He0OXOAUMO
TaKke peanns3oBarh MeTox public void set(int index,Object element) (B IpOTHBHOM CiTy4ae MpH €ro
BbI30Be OyneT Bo30yxeHo uckiarouenne UnsupportedOperationException).

B otnmmume ot AbstractCollection, B 3ToM ciiyyae HET HEOOXOAMMOCTU PEAIM30BBIBATH METOJ]
iterator, Tak Kak OH y)K€ peajn30BaH MOBEPX METOAOB JIOCTYIa K dJeMeHTaM crucka get, set, add,
remove.

java.util. AbstractSet - nannsIii k1ace pacuupsier AbstractCollection u peann3yeT 0CHOBHYIO
(YHKIIMOHAILHOCTbB, OMNpeelieHHy0 B uHTepdeiice Set. CrneayeT OTMETUTh, YTO 3TOT KJIacC HE



nepeonpeaensieT GyHKIMOHATBHOCTh, pean30BaHHYI0 B Kitacce AbstractCollection.

java.utilL.AbstractMap - 5»ToT Kkjacc pacmUpseT OCHOBHYIO (YHKIIHOHAJIBHOCTD,
ompeneneHHylo B uHTepdeiice Map. [ng peanmszanud  HEMOAM(PHUIMPYEMOTO  Kiacca,
yHacnenoBaHHoro ot AbstractMap, mocTarouHo ompenenuTh MeTon entrySet, KOTOPBIA JOIKEH
BO3BpaIarh 00bEKT, MPUBOIUMBIN K THITy AbstractSet. Dtot Habop (Set) He HOWKEH 0OecIeunBaTh
METOJIOB ISl TOOABIICHHS M yHaJCHUs IeMEHTOB U3 Habopa. [l peanu3anuu MOTUupHUIIPYEeMOTO
KJacca Map HeoOXoAMMO TaKKe IEepeonpeNesiuTh MeToq put W J00aBUTH B  HTEPaTop,
BO3BpaIaembiii entrySet().iterator(), mogaep KKy METo1a remove.

java.util. AbstractSequentialList - >ToT knacc pacmmpser AbstractList u siBIsieTCs 0CHOBOM
s knacca LinkedList. OcHoBHoe omimmume ot AbstractList 3akiroyaeTcs B TOM, 4TO 3TOT KJIace
o0ecreunBaeT He TOJNBKO MOCIEOBATENbHBIA, HO U MPOU3BOIBHBIN JOCTYII K AJIEMEHTaM CIIHCKa, C
noMoInkeio MeToioB get(int index), set(int index, Object element), add(int index, Object element) u
remove(int index). [[ist Toro, yToOBl peann3oBaTh NAaHHBIA KIACC, HEOOXOIMMO MEPEONPENACTUTh
MmeToznl listlterator u size. [Ipudem, ecnu peanusyercs HEeMOIUPUIIMPYEMBIN CITUCOK, I UTEpaToOpa
JIOCTAaTOYHO peaim3oBaTth MeToAbl hasNext, next, hasPrevious, previous wu index. Jlusa
MOIU(PUIIMPYEMOTO CIUCKA HEOOXOJUMO JOMOIHUTEIBHO pealn30BaTh METOMA Set, a JUIsl CIIHCKOB
nepeMeHHo! AuHbI emie U add, u remove.

2.3 KOoHKpeTHbIe Krnaccbl KONeKuumn

java.util.ArrayList - >ToT xiacc pacmmpsier AbstractList n BecbMa MOXox Ha Kiacc Vector.
OH Takke JUHAMHYECKH pacIIMpsercs, Kak Vector, OJHAKO €ro MeTOAbl HE SBISIOTCS
CHHXPOHU3UPOBAHHBIMHU, BCJIEIICTBUE YETO OMEpallid C HUM BBIMOJHSIOTCA ObicTpee. st Toro,
9TOOBI BOCIIOIB30BAThCSI CHHXPOHU3UPOBAHHON Bepcueit ArrayList, MOXKHO MPUMEHUTH BOT TaKyrO
KOHCTPYKIIHIO:
List 1 = Collections.synchronizedList (new ArrayList(...));
public class Test {
public Test() ({
}
public static void main(String[] args) {
Test t = new Test();
ArraylList al = new Arraylist();
al.add("First element");
al.add("Second element") ;
al.add("Third element");
Tterator it = al.iterator();
while(it.hasNext()) {
System.out.println((String)it.next());
}
System.out.println("\n");
al.add(2,"Insertion") ;
it = al.iterator();
while(it.hasNext()) {
System.out.println((String)it.next());
}

}

Pesynbratom Oyner:
First element
Second element
Third element
Firts element



Second element
Insertion
Third element
java.util.LinkedList - npeacrasnser coboit peanuzanuto uatepdeiica List. On peanusyer Bce
MeTonbl uHTepdeiica List, TOMUMO 3TOro J00ABNIAIOTCA €Ie HOBBIE METOJbI, KOTOPbIE MO3BOJISIOT
M00aBIsATh, YHANATh W TONydYaTh JJIEMEHThI B KOHIlE M Hadaine crucka. LinkedList sBnsiercs
JIBYXCBSI3HBIM CIIMCKOM U ITO3BOJISIET MEpeMeNIaThcs KaKk OT Havyajia B KOHEI[ CIHCKA, TaK U HAa00OPOT.
LinkedList ynoOHO rcmonbp30BaTh sl OpraHU3aIiy CTeKa.
public class Test {
public Test() ({
}
public static void main(String[] args) {
Test test = new Test():;
LinkedList 11 = new LinkedList () ;
ll.add("Elementl") ;
1l.addFirst("Element2") ;
1ll.addFirst("Element3") ;
1l .addLast("Element4d") ;
test.dumplList (11) ;
11.remove(2) ;
test.dumplList (11) ;
String element = (String)ll.getLast();
ll.remove (element) ;
test.dumplist (11) ;
}
private void dumpList(List 1list) {
Iterator it = list.iterator():;
System.out.println() ;
while (it.hasNext()) {
System.out.println((String)it.next())
}
}
}
Pesynbrarom Oynet:
Element3
Element2
Elementl
Element4
Element3
Element2
Element4
Element3
Element2
Knaccer LinkedList u ArrayList IMEIOT cx0Xyt0 (QYHKIIHOHAIBHOCTH. OJTHAKO C TOYKU 3PCHHS
MPOU3BOUTEIFHOCTH OHW OTIMYaloTcsa. Tak, B ArraylList 3ameTrHo ObBICTpel (NpuUMEpHO Ha
MOPSZIOK) OCYIIECTBISAIOTCA OMNEPally MpOoXoJa MO BCEMY CHHUCKY (WMTEpaluu) M TOIyYCHHS
nmaHHbeiX. LinkedList mouTy Ha MOpSIOK OBICTpEEe BBHITIOIHSACT OINEpaIliyl yIajJeHUS U JT00aBICHUS
HOBBIX 3JIEMEHTOB.
java.util.Hashtable - pacmupsier abcrpakrhsiii kinace Dictionary. B JDK 1.2 kimace Hashtable
Takke peanusyeT uHTepdeiic Map. Hashtable npegnasznauen s xpaHneHuss oObEKTOB B BHJIE Tap
KITto4/3HaueHue. M3 camoro Ha3BaHus ciemnyet, yto Hashtable ncnosb3yer anroputm X3mapoBaHHUs
JUISL YBEJIMYCHHSI CKOPOCTH JIOCTyNa K JaHHBIM. [[si TOro, YTOOBI BBISCHUTH TMPHUHIUIBI PabOTHI



JAHHOTO aJITOPUTMA, PACCMOTPUM HECKOJIBKO IPUMEPOB.

[TpennonoxuM, UMEETCsi MacCUB CTPOK, COIAEpIKAIIUK Ha3BaHHUS TOponoB. st TOTO, Y4TOOBI
HANTH 2JIEeMEHT MaccuBa, COIEPKAIINI Ha3BaHHE TOpoJa, B 00IIeM cirydae TpeOyeTcsl IPOCMOTPETh
BECh MAacCHB, a €CIIM HEOOXOIMMO HAWTH BCE AIIEMEHTHI MAacCHBa, TO JUISl MOMCKA KaXIOTO, B
cpemHeM, MOTpedyeTcs MPOCMAaTPHBATH IOJIOBUHY MaccuBa. Takoil IMOAXOI MOXKET OKa3aTbes
MIPUEMJIEMBIM TOJIBKO I HEOOIBIITNX MAaCCHBOB.

Kak yxxe oTmeuanoce paHee, Ui TOTO, YTOOBI yBEIUYUTH CKOPOCTh MOWCKA, HCIIONIB3yeTCs
anroput™ xsmmpoBanus. Kaxnpeiii oobexT B Java ynacnenosan ot Object. Kak yxe ormeuanoch
panee, hash ompeneneHo Kak Ie0€ YHUCIO, KOTOPOE YHHUKAIbHO HIACHTHU(PUIUPYET SK3EMIUIP
kiacca Object U, COOTBETCTBEHHO, BCE JK3EMIUIAPHI KJIAccoB, yHaclemoBaHHbIX oT Object. Dto
gucio BosBpamaer Metos hashCode(). MIMeHHO OHO HWCIONB3yeTCS MPU COXPAHCHHM KJIHOYa B
Hashtable crnemyrommm oOpasom: pa3aenuB JUIMHY MaccHBa, MpeIHa3HAYEHHOTO AT XpaHEHHS
KJTFOYei, Ha KOJI, OJTy4aeM HEKO€ 11eJI0€ YHCII0, KOTOPOEe CIY)KUT MHJIEKCOM JJIsl XpaHEHHs KJIIoYa B
maccuBe array.length % hashCode().

Janee, ecnu HeoOXOAMMO J00ABUTH HOBYIO Mapy KIIFOU/3HAYCHUE, BBIYUCIISETCS HOBBIM
WHJICKC, U €CJIM JTOT WHJEKC COBMANAET C YK€ HMMEIOIIUMCS, TO CO3JAeTCs CIIMCOK KIIouei, Ha
KOTOPBIN YKa3bIBA€T IEMEHT MaccHBa Kirodeit. Takum oOpa3oM, mpu 0OpaTHOM M3BJICYCHHUH KITFOYA
HEOOXOMMO BBIUMCIIMTH WHIEKC MAacCHBa 10 TOMY K€ aJrOPUTMY U IMONYydYuTh ero. Ecim kimou B
MacCHBE €IMHCTBEHHBIH, TO UCIIONB3YETCs 3HAYCHHUE DJIEMEHTA MAaCcCUBA, €CIIH XPAHUTCS HECKOJIBKO
KITI0YEH, TO HEOOXOAMMO 0OOOHTH CIIMCOK M BHIOPATh HYKHBIH.

Ectb Heckompko  COOOpa)K€HHMH, OTHOCSIIUXCA K  I[POU3BOAUTEIBHOCTH  KIJIACCOB,
UCHOJNB3YIOUUX JJIi XpaHEHUs JaHHBIX allTOPUTM X3IIMpoBaHus. B "acTHOCTH, pa3mep MaccuBa.
Ecin MaccuB OKaXeTcs CIMIIKOM Mall, TO CBSI3aHHBIE CIIMUCKM OyAyT CIMIIKOM JUIMHHBIMU H
CKOpPOCTh IMOMCKA CTaHET CYLIECTBEHHO CHIKAThCS, TaK KaK MPOCMOTP 3JIEMEHTOB CIIMCKa Oyer
TaKkoW jke, Kak B OOBIYHOM MaccuBe. UTOObI 3TOro M30ekarh, 3amaetcs HEkuid koddduimeHT
3anonHeHus. [Ipu 3armoHEHWH SJIEMEHTOB MAacCHBa, B KOTOPOM XPaHATCS KIOYM (MM CITHCKH
KIIOUel) Ha OTy BEIMYMHY, NPOHMCXOIUT YBEIMUYEHHUE MACcCHUBAa M TPOM3BOAMUTCA IOBTOPHOE
peuHAeKCupoBaHre. TakuM 00pa3oM, €ClIi MAacCHUB OKaKETCS CIMIITKOM Mall, TO OH OydeT OBICTPO
3aMoONMHATHCS ¥ OyAeT MPOU3BOAUTHCS OMEpaIsi MOBTOPHOTO MHACKCUPOBAHUS, KOTOpPasik OTHUMAET
JOCTaTOYHO MHOTO pecypcoB. C apyroil CTOPOHBI, €CIM MAacCUB CJAelarTh OONBIIUM, TO TPH
HEOOXOIMMOCTH TPOCMOTPETh IOCIENIOBATEIbHO BCE 3JEMEHTHl KOJUIEKIIMM, HCIOJIb3YIOLIeH
AITOPUTM XAIIUPOBAHMS, MpPHUIETCS 00pabarbiBaTh OOJIBIIOE KOJUYECTBO ITYCTBIX 3JIEMEHTOB
MacCuBa KIIIOUEH.

HauanpHbiii pasmep MaccuBa #  KO3(PQHUIMEHT 3arpy3Kd KOJJICKIUH 3a/al0TCS  TPH
KOHCTpyupoBaHuu. Hanmpumep:

Hashtable ht = new Hashtable (1000,0.60)

CymecTByeT Takke KOHCTPYKTOp 0e3 mapaMeTpoB, KOTOPBIM HCHOJB3yeT 3HAYCHHS I10
ymomdaauio 101 mas pasmepa MaccuBa (B ToCiIeHEH BepcuH 3HadeHUe yMeHbeHo 1o 11) u 0.75
JUTst KoadpuimenTa 3arpysKu.

Hcnonp3oBaHne airOpuTMa X3IIMPOBAHUS MO3BOJISIET rapaHTHPOBATh, YTO CKOPOCTh JOCTYIA
K DJIEeMEHTaM KOJUIEKIIMM Takoro Tuma Oy/leT YBEIMYMBATbCA HE JIMHEHHO, a JorapupMUYEcKH.
Takum 00pa3oMm, MPU 4aCTOM MOUCKE KAKMX-JIMOO 3HAYCHUH IO KJIFOYY UMEET CMBICIT 3a]IeHCTBOBATh
KOJUICKIIUH, TIPUMEHSIFOIINE AJITOPUTM XAIIHPOBAHUSI.

java.utiLHashMap - »toT Kkiacc pacmmpser AbstractMap u BechbMa MOXOXK Ha Kiacc
Hashtable. HashMap npeanasnaven yis XxpaHeHus map oObeKTOB Kitod/3HaueHne. Kak nist kiroueid,
TaK W JJIsl DJIEMEHTOB JomycKatoTcsi 3HaueHus tuma null. TTopsmok XpaHeHUs SIIEMEHTOB B 3TOM
KOJUIGKIIMM HE COBIMAJACT C MOPSAKOM MX a00aBneHus. [opsaok SIeMEHTOB B KOJUICKIIMH TaKKe
MOKET MEHAThCS BO BpeMeHU. HashMap oGecrnieunBaeT mOCTOSSHHOE BpeMsI TOCTYIIA JIUIS OTiepaItuii
get u put.



Urtepauus mo BceMm 31eMEHTaM KOJUIEKUMH MPOMOPLUUOHAIbHA €€ eMKOCTU. [loaToMy mmeer
CMBIC]I HE JeJaTh pa3Mep KOJUICKIMH 4Ype3MepHO OOJIBIIMM, €CIU JIOCTaTOYHO YacTO MPUIETCS
OCYIIECTBIIATH UTEPALUIO I10 JJIEMEHTAM.

Metoasl HashMap He SBISIOTCS CHHXPOHWU3MPOBaHHBIMH. [l TOTO, YTOOBI 00OECIICYHUTH
HOPMAJIBHYIO Pa0OTy B MHOTONOTOYHOM BapUaHTe, CJIEIyeT HCIOIb30BaTh JHOO BHEIIHIOKO
CHHXPOHU3AIIHIO TIOTOKOB, JINOO CHHXPOHU3UPOBAHHBIN BapUAHT KOJUICKITUH.

public class Test {
private class TestObject({
String text = "";
public TestObject(String text) {
this. text = text;
};
public String getText () {
return this. text;
}
public void setText(String text) {
this. text = text;
}
}
public Test() {
}
public static void main(String[] args) {
Test t = new Test();
TestObject to = null;
HashMap hm = new HashMap() ;
hm.put ("Keyl", t.new TestObject("Value 1"));
hm.put ("Key2",t.new TestObject ("Value 2"));
hm.put ("Key3",t.new TestObject("Value 3"))
to = (TestObject)hm.get ("Keyl") ;
System.out.println("Object value for Keyl = " + to.getText() +

I4

"\n") ;
System.out.println("Iteration over entrySet");
Map.Entry entry = null;
Iterator it = hm.entrySet() .iterator():;
// WrepaTop mnst nepebopa BCex Touek Bxoma B Map
while (it.hasNext()) {
entry = (Map.Entry)it.next();
System.out.println("For key = " + entry.getKey () +
" value = " + ((TestObject)entry.getValue()) .getText())
}
System.out.println() ;
System.out.println("Iteration over keySet");
String key = "";
// WrepaTop nns nepebopa BCex Kiouel B Map
it = hm.keySet() .iterator() ;
while (it.hasNext ()) {
key = (String)it.next():;
System.out.println( "For key = " + key + " value = " +
((TestObject)hm.get (key)) .getText()) ;

}
}

PesynbraTtom Oyzner:



Object value for Keyl = Value 1

Iteration over entrySet

For key = Key3 value = Value 3
For key = Key2 value = Value 2
For key Keyl value = Value 1

Iteration over keySet

For key = Key3 value = Value 3
For key = Key2 value = Value 2
For key = Keyl value = Value 1

java.util. TreeMap - pacmmpsier xnacc AbstractMap u peammsyer uHTepdeiic SortedMap.
TreeMap comepXHT KIIIO4YM B MOpsAIKe Bo3pacTaHus. Mcmons3yercs 100 HaTypalbHOE CpaBHEHHE
KITIoueH, TnOo JoInKeH ObITh peanu3oBaH uHTepderic Comparable. Peanuszanus anroputma moucka
obecreunBaeT JOrapupMUUECKyI0 3aBUCUMOCTH BpPEMEHH BBINIOJIHEHHS OCHOBHBIX OIEpaIHid
(containsKey, get, put u remove). 3anpemieno npumeneHue null 3nadenuit s kmouen. [pu
WCTOJIb30BAHNU JTyOIIMKATOB KJIFOUEH CChIIKA HAa OOBEKT, COXPAHEHHBINH C TAKUM K€ KIII0YOM, Oyaer

yrepsina. Hanpumep:
public class Test {

public Test() {
}

public static void main(String[] args) {
Test t = new Test();
TreeMap tm = new TreeMap() ;
tm.put("key","Stringl") ;
System.out.println(tm.get ("key")) ;
tm.put ("key","String2") ;
System.out.println(tm.get ("key")) ;

}
Pesynbratom Oyner:

Stringl
String2

2.4. O630p HEKOTOPbLIX BCMOMOraTesibHbIX KIaccoB

2.4.1 Knacc Collections

Knacc Collections siBisieTcss KIIacCOM-YTHJIMTON M CONEPKHUT HECKOIBKO BCIIOMOTAaTENbHBIX
METOJIOB 11 PaboThl C KJIAaccaMH, OOECIEYMBAIOIIMMH pa3IHYHbIC HMHTEP(ENCH KOJUICKIIMH.
Hampumep, aist COPTHPOBKM 3JIEMEHTOB CIHCKOB, JUIS IIOMCKa SJIEMEHTOB B YHOPSIOYCHHBIX
KOJUTeKIUsiX ¥ T.J. Ho, moxamyii, HamOojee BaXKHBIM CBOIMCTBOM 3TOTO Kiacca SBISETCS
BO3MOYKHOCTB IOJYYEHHs! CHHXPOHU3UPOBAaHHBIX BApUAHTOB KIacCOB-KoJuleKmid. Hampumep, mis
HOJIy4eHHS] CHHXPOHHM3UPOBAHHOIO BapuaHTa Map MOXHO HCIOJIb30BaTh CICAYIOLIMI MOIXO/:

HashMap hm = new HashMap () ;
Map syncMap = Collections.synchronizedMap (hm) ;

Kak yxe ormeuanoces panee, HaunHas ¢ JDK 1.2, kmacc Vector peanusyetr untepdeiic List.
PaccmoTpuM mpuMep COpTHPOBKH 3JIEMEHTOB, COAEPIKAIUXCS B Kiacce Vector.



public class Test {
private class TestObject ({
private String name = "";
public TestObject(String name) ({
this.name = name;
}
}
private class MyComparator implements Comparator {
public int compare (Object 1,0Object r) {
String left = (String)l;
String right = (String)r;
return -1 * left.compareTo(right) ;
}
}
public Test() ({
}

public static void main(String[] args) {
Test test = new Test()
Vector v = new Vector() ;
v.add ("bbbbb") ;
v.add ("aaaaa") ;
v.add ("cccee") ;
System.out.println("Default elements order") ;
test.dumplist (v) ;
Collections.sort(v) ;
System.out.println ("Default sorting order");
test.dumplist (v) ;
System.out.println("Reverse sorting order with providing
imlicit comparator") ;
Collections.sort(v,test.new MyComparator()) ;
test.dumplist (v) ;
}
private void dumpList(List 1) ({
Iterator it = l.iterator();
while (it.hasNext()) {
System.out.println(it.next()) ;
}

2.4.2 Knacc Properties

Knacc Properties npeanasHaueH a1 XpaHeHus Habopa CBOMCTB (mapaMeTpoB). MeTobl
String getProperty (String key)
String getProperty (String key, String defaultValue)
MO3BOJISIFOT MOJTYYUTh CBOMCTBO M3 Habopa.
C momompto Metoza setProperty(String key, String value) 3To cBOCTBO MOKHO YCTaHOBUTb.
Meton load(InputStream inStream) mo3Boisier 3arpy3uTh HaOOp CBOWCTB U3 BXOJHOTO
noToka (TIOTOKH JIaHHBIX MOAPOOHO paccMarpuBaroTcs B Jiekuuu 15). Kak mpaBuito, 3T0 TEKCTOBBIHA
¢aiin, B KOTOpOM XpaHATCS mapameTphl. [lapaMeTpsl - 3TO CTPOKH, KOTOPHIE TPEACTABISIIOT CO00
napsl Kiod/3Hauenue. [Ipeanonaraercs, 9To Mo yMOTYaHUIO UCHONb3yeTcs: koaupoBka [SO 8859-1.
Kaxmas crpoka MommkHa OKaHUMBaThCcs cuMBONaMu \r,\n wind \r\n. Ctpoku u3 ¢aiina Oymyt



CUUTBIBATHCS JO TEX IMOp, TIOKa HE OyIeT MOCTHTHYT ero KoHell. CTpOKH, COCTOSIIUE U3 OIHUX
npo0OesoB, WM HAYMHAIOIINECS CO 3HAKOB ! WM #, HTHOPUPYIOTCS, T.€. UX MOXKHO TPAKTOBAaTh KaK
KOMMeHTapuu. Eciu cTpoka OKaHYMBaeTCsi CUMBOJOM /, TO CIEAYIOIIas CTPOKA CUUTAETCS ee
npoponkeHueM. llepBbIii CHMBOM ¢ Hadana CTPOKH, OTIUYHBIA OT mpolena, CUUTAETCs HadaloM
kitoda. [lepBrIit BcTpeTuBIMiics mpoOes, JBOSTOYHE WM 3HAK PABEHCTBA CUUTAETCS OKOHUYAHHEM
Kiroya. Bece cHMBOITBI OKOHYAHUST KITFOYA MIPH HEOOXOAMMOCTH MOTYT OBITh BKJIFOUCHBI B HA3BaHHE
KJIF0Ya, HO TIPU ATOM Tepel HUMH JOJDKEeH CToiTh cuMBOI \. [lociie Toro, Kak BCTPETHIICS CHMBOII
OKOHYAHMWs KII0Ya, BCE aHAIOTUYHBIC CHMBOJBI OyQyT MPOMTHOPHPOBAHBI 10 Hadayia 3HAYCHUS.
OcraBmiasicss 4acTb CTPOKHM HMHTEpPIpPETHpYETCS Kak 3HaueHne. B cTpoke, cocTosmiel TOJIBKO U3
cumBosioB \t, \n, \r, \\, \", \', \ m \uxxxX, OHM BCE€ pacmo3HAIOTCA U HHTEPIPETUPYIOTCS KaK
OJIMHOYHBIE CUMBOJIBI. Ecim BCTpeTHTCs coveTaHWe \ W CHMBOJIa KOHIIA CTPOKH, TO CIEIYIOIIast
CTpOKa OyJeT CUMTAThCs MPOJODKEHUEM TEKYIICH, Takke OyayT MPOUTHOPHPOBAHBI BCE MPOOEIBI
JI0 Hayaya CTPOKU-TIPOIOJIKCHUSI.

Merton save(OutputStream inStream,String header) coxpansier HaOOp CBONCTB B BBIXOAHOMN
MOTOK B BHUJE, NPUTOJHOM JUIsi BTOPHYHOW 3arpy3ku ¢ momomipio merona load. CumBoubl,
CUHTAIOUINECS CIYXEOHBIMU, KOAUPYIOTCS TaK, YTOOBI UX MOXKHO OBLJIO CUMTATh MPH BTOPUYHOM
3arpy3ke. CHMBOJIBI B HalMOHAJIbHOW KOJUPOBKE OyayT MpHBENeHbl K BUAY \uxxxx. [lpwu
coxpaHeHHH ucronb3yercs konupoBka [SO 8859-1. Ecnu ykazan header, To on Oyzmer momerieH B
Hayajio TIOTOKa B BHUJAEC KOMMEHTapus (T.6. C CHMBOJIOM # B Hadale), jaiee OyneT clelnoBaTh
KOMMEHTapUH, B KOTOPOM OyeT yKa3aHO BpeMsl M JJaTa COXPaHEHHS CBOWCTB B MOTOKE.

B kmacce Properties ompenenen eme meron list(PrintWriter out), KOTOpBIH NpaKTUYECKH
uaeHTHYeH save. OTaryaercs JUIIb 3aroJIOBOK, KOTOPBIH M3MEHHUTH Hellb3s. Kpome Toro, CTpokw

yceKkaroTcs 1o mupuHe. [loaTomy naHHBIN METO[ U1 COXpaHeHus Properties He TOIUTCS.
public class Test ({
public Test() {
}
public static void main(String[] args) {
Test test = new Test():;
Properties props = new Properties();
StringWriter sw = new StringWriter();
sw.write ("Keyl = Valuel \n");
sw.write (" Key2 : Value2 \r\n");
sw.write (" Key3 Value3 \n ");
InputStream is = new
ByteArrayInputStream(sw.toString () .getBytes()) ;

try {
props.load(is) ;
}
catch (IOException ex) {
ex.printStackTrace() ;
}
props.list (System.out) ;
props.setProperty ("Keyl","Modified Valuel") ;
props.setProperty ("Key4", "Added Valued") ;
props.list(System.out) ;

}

Pesynbrarom Oynet:
-- listing properties --
Key3=Value3



Key2=Value2
Keyl=Valuel

-- listing properties --
Key4=Added Value4
Key3=Value3

Key2=Value2
Keyl=Modified Valuel

2.4.3 Untepcenc Comparator

B xomneknusix MHOTHE METOJbI COPTUPOBKH WIJIM CpaBHEHHs TPEOYIOT Mepeaayd B KayecTBe
OJTHOTO W3 TapaMeTpoB 00BEKTa, KOTOpbIH peanusyer unHrepdeiic Comparator. DToT HMHTEpdEiic
ompeneisieT eIuHCTBeHHbIM Meton compare(Object objl,Object obj2), KOTOpHIi Ha OCHOBaHHUH
OTIPE/ICTICHHOTO TIOJb30BaTEeNIEM aJrOPUTMa CpPAaBHUBACT OOBEKTHI, IEpelaHHbIE B KadeCTBE
napaMeTpoB. MeToj; compare JOJKeH BEpHYTh:

-1 ecam objl < obj2
0 ecimm objl = obj2
1 ecim objl > obj2

2.4.4 Knacc Arrays

Crarndecknii kiacc Arrays oOecrieunBaeT HaOOp METOMOB JUISl BBITTOJHEHUS OTeparuidi Ha
MacCHBaMU, TaKWX, KaK MOUCK, COPTUPOBKA, cpaBHeHHE. B Arrays Takke omnpejeneH CTaTHYeCKui
meron public List alist(a[] arr), koTopelii BO3BpamaeT CHHCOK (HUKCHPOBAHHOTO pa3Mepa,
OCHOBaHHBIN Ha MaccuBe. MIsMenenus B List MO)KHO BHECTH, N3MEHUB JaHHBIE B MACCHUBE.

public class Test {
public Test() {
}
public static void main(String[] args) {
Test test = new Test();
String[] arr = {"String 1","String 4",
"String 2" ,"String 3"};
test.dumpArray (arr) ;
Arrays.sort (arr) ;
test.dumpArray (arr) ;
int ind = Arrays.binarySearch (arr,
"String 4");
System.out.println (
"\nIndex of \"String 4\" = " + ind);
}
void dumpArray(String arr[]){
System.out.println() ;
for (int cnt=0;cnt < arr.length;cnt++) {
System.out.println (arr[cnt]) ;

}

2.4.5 Knacc BitSet

Knacc BitSet npeanasnadeH misi paboThl ¢ TOCIEAOBaTeIbHOCTIMHU OWTOB. Kaxmbrii
KOMITOHEHT 3TOH KOJJICKIIUM MOKET IPUHUMATh OyJIEeBO 3HAYCHHE, KOTOPOE 0003HAYALT, YCTAaHOBJICH
out nm Het. Conmepkumoe BitSet Mmoxer ObITh MOTUPUIIMPOBAHO COACPKUMBIM Japyroro BitSet ¢



ucnosnb3oBanueM onepannit AND, OR mnn XOR (uckirodaroiiee uin).

BitSet umeer Tekymmii pazmep (KOJIMYECTBO YCTAHOBJICHHBIX OWUTOB), MOXKET JTUHAMHYCCKH
m3MeHsAThes. [lo ymonmuanuio Bce Outhl B Habope ycraHaBnuBaioTcs B O (false). YcraHnoBka u
ounctka 6utoB B BitSet ocymectsnsiercst merogamu set(int index) u clear(int index).

Merton int length() Bo3Bpamaer "norudeckuii” pasmep Habopa OuUTOB, int size() Bo3Bpamaer
KOJIMYECTBO NIaMATH, 3aHUMaeMOK OMTOBOH IOCIeI0BaTeIbHOCTRIO BitSet.

public class Test {

public Test() {

}

public static void main(String[] args) {
Test test = new Test():;
BitSet bsl = new BitSet();
BitSet bs2 = new BitSet()
bsl.set(0);
bsl.set(2) ;
bsl.set(4);
System.out.println("Length = " +

bsl.length()+" size = "+bsl.size());

System.out.println(bsl) ;
bs2.set (1) ;
bs2.set(2);
bsl.and (bs2) ;
System.out.println(bsl) ;

}
PesynbraTtom Oyner:

Length = 5 size = 64
{0, 2, 4}
{2}
[Ipoananu3upoBaB NEPBYIO CTPOKY BBIBOJA HAa KOHCOJIb, MOKHO CHENIaTh BBIBOJA, YTO IS
BHYTPEHHETO IpecTaBienns BitSet ncrons3yeT 3nauenus tumna long.

3. JononHuTtenbHaa nuTepaTtypa

1. Bsazosuk H.A. IlporpammupoBanue Ha JAVA. Kypc Jekuuii Ha intuit.ru

2. XopcrmanHs K., Kopuenn I'. Java 2. Tom 2. ToHkocTH MPOrpaMMIpPOBaAHUS

3. I'ep6ept Lunar, Txeitmc Xonmc MckyceTBo mporpammupoBanus Ha JAVA.

4. INatpux HotoH, I'ep6ept It [osiHbli cipaBoYHHMK 10 Java.

PexkymeHayeTcsi caMOCTOSITEIbHO M3YYUTh COBpPeMEHHbIe CpPeJACTBA MHOIOIMOTOYHOIO
nporpammupoBanust Ha J2SE 6.0, koTopbie XpaHsAThCs B akeTe java.util.concurrent.

4. NopsaaokK BbINOSIHEHUA paboTbI

B cooTBeTCTBHM ¢ BAPMAHTOM BBITIOJIHUTE CIEAYIONIEe OCHOBHOE 3a/IaHUE:

1. Co3naiite HOBBIH poeKT B cpene Eclipse.

2. CoznaTh KJ1acchl 1 MHTEPQEICH B COOTBETCTBUU C 3a/IaHUEM.

3. [TomecTuTh CO3MaHHBIE KIACCHI U MHTEP(EHCHI B ITAKET.

4. CoznaiiTe BHE MakeTa YMpPaBISIOUIMMA KIJIACC, MPEIyCMOTPEB B HEM TOYKY BXoja (main),
KOTOpBI Oy/eT MOAKIIOUaTh MaKeT M OCYIIECTBISATh TECTHMPOBAHME pPa3pabOTaHHBIX KJIACCOB U
uHTepdeiica.

5. [loAroTOBHTE OTYET O BBHIMOJTHEHUH JTa00OPATOPHOU PabOTHI:



Jnst ycnenHoit ciauu nabopaTopHoOi paboThl HEOOXOAMMO:

1. mpeacTaBUTh MPEINOIaBaTENI0 OTIAKEHHBIM KOJ MPOTPaMMBbl ISl YKAa3aHHOTO BapHaHTa
3aJlaHus;

2. MOATOTOBHUTH OTUET IO padoTe.

5. Nopsaok odpopmneHus oTyeTa

OT4eT 0 BBIMOJIHEHNH J1TA00PATOPHOI pabOTHI JOIKEH COAepPKAaTh:
1) TUTYJIBHBIN JIUCT;

2) 3a1aHuE;

3) TeKCT MpOrpammbi;

4) pe3ynbTaThl pabOTHI TPOTPAMMBI.

6. BapunaHTtbl 3apaHmnmn

Co3nath nmporpaMmy peau3yronnyto padory ¢ oosektamu tumna Collection.

Kaxnas mporpamma noikHa UMETh HMHTepeiic Ui TECTUPOBAHUS OCHOBHBIX (DYHKIIHUU.
3agaHus:

1. Co3mare mnporpammy, peai3yollyl0 Tejde(OHHbIH CIPAaBOYHUK (YEIOBEK, HOMeEpa
teneoHoB (momamiHui, COTOBBIN), aapec) HMcmonb3oBate kiacc-koiekiuio Hashtable.
[Iporpamma AOKHA yMETh BBOJAWUTH W BBIBOJUTH JAHHBIE, OCYIIECTBIISITH MOUCK M COPTUPOBKY
JAHHBIX [0 Pa3IMYHBIM MOJIS CIPABOYHHUKA C HCIIONIb30BaHneM uHTepdeiica Comparator.

2. Co3marh mporpaMMy pealu3yIollyl0 KaTajJor aBToOMoOMJIeil. (Mapka, Monenb, o0beM
JBUTATENS, KojaudecTBo Ji/c). Mcnonb3oBarh kiacc-kosuiekiuio ArrayList. [Iporpamma momkna
yMETb BBOJUTH U BBIBOJUTH JIaHHBIE, OCYIIECTBIIATH OUCK U COPTHPOBKY JIAHHBIX 110 PA3IUYHBIM
MOJISIM € MCToJIb3oBaHUeM uHTepdeiica Comparator.

3. Co3pmare mHporpaMMmy pealu3yIoLIyl0 KaTajJdor TOBApOB (KaTeropusi, TOBap, IIEHA).
Hcnons3oBarh kiacc-koyekuuto LinkedList. ITporpamma pomkHa ymMeTb BBOJUTh M BBIBOJUTH
JTAaHHBIE, OCYIIECTBJIATh MOUCK M COPTHPOBKY JAHHBIX IO PA3TMYHBIM TMOJSAM C HCIOJIb30BaHUEM
untepgeiica Comparator.

4. Co3gath mporpaMMy peanu3ymomylo cnucok adurypuentoB (OMO, ron mocryrueHus,
CHENMATbHOCTh, KaXIbIH aOUTYpHEHT HUMEET OIEHKH M0 MAaTeMaTHKe, PYCCKOMY (H3HKE).
Hcnonb3oBath kitacc-kosuiekiuoo Vector. Ilporpamma nomkHa yMeTh BBOAUTD U BBIBOJIUTH JaHHbIE,
OCYIIECTBJIATH MIOUCK U COPTUPOBKY JIAHHBIX 110 PA3JIMYHBIM MOJSM C MCIIOJIb30BaHUEM HHTEpdeiica
Comparator.

5. CozpaTh nporpaMMmy peaau3yrollylo KaTajJor KHUT (aBTOp, Ha3BaHHE, rOJl, U3aTeIbCTBO).
Hcnonb3oBate kinacc-koiuiekuuto HashMap. IlporpamMma fnoipkHa ymeTb BBOAMTH U BBIBOJUTH
JTAaHHBIE, OCYIIECTBJIATh MOUCK M COPTHPOBKY JAHHBIX IO PA3IMYHBIM IMOJSAM C HCIOJIb30BaHUEM
untepgeiica Comparator.

6. Co3mare mporpaMMy peanu3ymrolnylo cnucok cryaeHtoB (OUO, nomep 3aueTku, roj
nocTyrieHus, rpynna). Mcnons3oBate knacc-kojuiekuuio TreeMap. Ilporpamma noimkHa ymeTh
BBOJHTD U BBIBOJIUTH JIaHHBIE, OCYIIECTBIISTH IIOUCK U COPTHPOBKY JAHHBIX 10 PA3IUYHBIM HOJISIM C
ucnoiabp3oBanneM nHTepgeiica Comparator.

7. Co3maTh mporpaMMy peaM3yIOUlyl0 pacnucaHue (Tpynma, TMpeAMET, ayAauTopus,
npenoaasarenb, Bpems). Mcnonp3oBars kmacc-komiekiuio HashSet. [Iporpamma nomkHa ymeThb
BBOJIMTbH U BBIBOJIUTH JIaHHBIE, OCYIIECTBIIATH IIOUCK U COPTHUPOBKY JIAHHBIX MO PA3JIINYHBIM HOJISIM C
ucrnosib3oBanueMm uHTepdeiica Comparator.

8. Cozmath mporpammy peanmsymoinyto cnucok 3agady OC Windows (Hassanue mporecca,
IIPOLIECCOPHOE BpeMs, 3aHMMaeMas aMATh, npuopurer). VMcnonabs3oBaTh Kilacc-kouiekuuoo Queue.



[Iporpamma noskHa yMETh BBOJWUTH M BBIBOJAWUTH JAHHBIC, OCYIIECTBISTH MOUCK U COPTHUPOBKY
JAHHBIX 110 Pa3IMYHBIM MOJISIM C HCIIOJb30BaHueM nHTepdeiica Comparator.

9. Peanu3oBarh CpaBHUTENBHBIA TecT Aius pasnuuHbix peanm3anuii List (LinkedList,
ArrayList) [Iporpamma gomkHa BBIIOJIHATh CPABHEHUE CKOPOCTHU BBITIOJIHEHHUS ONIE€pallil: 3aMuch,
YTEHHUE, MMOMCK 3HAUEHUS IO KIIIOUY W BBIBOAMTH PE3yIbTaThl 3aMepoB Tabmuily. UToObI aiekBaTHO
OIICHUTH 3HAYEHUSI CKOPOCTh BBITIOJHEHHS OTEPAIMH HYXKHO BBIIIOJHUTH 3Ty OINEPALI0O MHOTO pa3
(1000, 10000) Ha pazmu4yHBIX HabOpax MAaHHBIX (HAMpHUMEp, KOJUICKIUS MHKamncyiupyer int, Time
i String , kiacc u3 JIP Ne2, comepskanuii HeCKOJIBKO TMosiei u T1.). Koymeknus 1omkHa XpaHUuTh
6ombI110€ KOmrmaecTBO AieMeHToB (o1 1000).

10. Peanmu3zoBath cpaBHUTENbHBIN TeCT IS pa3nudHbXx peanusanuii Set (HashSet, TreeSet )
[Iporpamma 1OKHA BBIMOJIHATH CPaBHEHHE CKOPOCTH BBIIIOJHEHMs OIEpalMii: 3amuch, YTEHUE,
MOMCK 3HAYEHMSI IO KIIFOUY W BBIBOJUTH PE3YJIbTATHI 3aMepoB TaOauIy. YTOOBI afleKBaTHO OLICHUTH
3HAYEHUsI CKOPOCThH BBIMOJIHEHUS ONEpali HY>KHO BBIMOJIHHUTH 3Ty onepanuio MHoro pas (1000,
10000) Ha pa3nuyHbIX Habopax NaHHBIX (HANpUMeEp, KOJJIEKIHMS HHKAICyiaupyeT int, Time wim
String , xmacc u3 JIP No2, comeprkamuii Heckonbko moiyiel u T1.). Koyeknust 1omkHa XpaHUTh
0obI10€ KotrmaecTBo AteMeHToB (o1 1000).

11. Peanu3oBaTh CpaBHHUTENBHBIA TecT ais pasnuuHbix peanusanuii Map (HashMap,
TreeMap) IIporpamma foy’KHA BBITIOJHAITH CPaBHEHNWE CKOPOCTH BBITMIOJIHEHHUS ONEpaIliii: 3aMuCh,
YTeHHE, TIOUCK 3HAYEHUS 10 KIIIOYY U BBIBOAUTH PE3yJIbTAaThl 3aMepoB Tabmuily. UToObl afekBaTHO
OIICHUTH 3HAYEHUSI CKOPOCTh BBITIOJHEHHS OTIEPAIMH HYXXHO BBIIIOJHUTH 3Ty OINEPALNI0 MHOTO pa3
(1000, 10000) Ha pa3nuuHbIX HaOOpax NaHHBIX (HampuMep, KoJulekius nukancyaupyer float, Time
i String , kinace u3 JIP No2, comepkammuii HECKOIBKO Ttosield U T/). Kosutekius 1omKkHa XpaHUuTh
6ombI110€ KOmrmaecTBo AeMeHToB (o1 1000).

12. PeanuzoBarh cpaBHUTENbHBIM TecT ayisi TreeSet u ArrayList Ilporpamma poikHa
BBITIOJIHATH CPABHEHUE CKOPOCTH BBITIOJIHEHUS ONEpalyid: 3aluch, YTEHHE, MOMCK 3HAYEHHS I10
KITIOYY M BBIBOJHUTH PE3YJIbTAaThl 3aMEPOB Ta0HIly. UYTOOBI a/IeKBATHO OIICHUTh 3HAUEHUSI CKOPOCTh
BBITIOJTHEHUST ONIEPaIlii HYXKHO BBITIOJHUTH ATy omneparuio MHoro pa3 (1000, 10000) Ha pa3nuvHbIX
Habopax AaHHBIX (Hampumep, Koyekius uHKancyiaupyer double, Time umm String , kmacc u3 JIP
No2, comepskamuii HeCKOJbKO Tosied u Tx). Koyulekiust MoJpKHAa XpaHWTh OOJBIIOE KOJUYECTBO
anemenToB (ot 1000).

13. PeanuzoBatrhs cpaBHutenbHbli TecT st HashMap u Vector Ilporpamma poiikHa
BBITMOJIHATh CPAaBHEHUE CKOPOCTH BBINOJHEHMS OIEpalMid: 3aluch, YTEHHE, MOMCK 3HAYEHUs I10
KIIIOYY M BBIBOJUTH PE3yJIbTaThl 3aMepoB Tabiuily. YToOb! a/IeKBaTHO OLICHUTh 3HAUEHUS] CKOPOCTb
BBITNOJIHEHUS ONIEpallMi HY>KHO BBIIIOJHUTH 3Ty onepanuto MHoro pas (1000, 10000) Ha pa3nnyHbIX
Ha0opax JaHHBIX (HampuMep, KOJUIEKIUs HHKaIcyaupyeT byte, Time unu String , kimace u3 JIP Ne2,
coJepkamuid Heckoiapko moned u Ta). Kosulekuus 1omkHa XpaHUTh OOJbIIOE KOJIUYECTBO
anemenToB (0T 1000).

14. PeanusoBarb cpaBHuTenbHbll TecT juis HashSet u HashMap [Iporpamma nomxHa
BBINIOJIHATH CPABHEHUE CKOPOCTH BBIMOJIHEHUS ONEpaluid: 3alucCh, YTEHHE, NMOHMCK 3HAYECHHS I10
KITIOYY M BBIBOJHUTH PE3yJIbTaThl 3aMepoB Ta0muily. YTOOBI a/IeKBaTHO OIIEHUTH 3HAYEHUS] CKOPOCTh
BBITIOJTHEHHS OTIepaIlii HY>KHO BBIITOJIHATH 3Ty omneparuio MHoro pa3 (1000, 10000) Ha pa3nuaHbIX
Habopax MaHHBIX (HampuMmep, KOJUIEKIHS WHKarcynupyeT boolean, Time nnu String , kmacc uz JIP
No2, comepskamuii HecKoOJbKO Tosied u Ta). Koutekius MoJpKHAa XpaHUTh OOJBIIOE KOJUYECTBO
anemenToB (ot 1000).

15. PeanuzoBarh cpaBuHutTenbHb TecT st TreeSet u TreeMap IIporpamma posxHa
BBITIOJIHATh CPaBHEHUE CKOPOCTH BBITIOJIHEHUS OINEpalyid: 3aluch, YTEHHE, MOMCK 3HAYECHHS I10
KITIOYY M BBIBOJUTH PE3YJIbTAaThl 3aMEPOB TaOHIly. UYTOOBI a/IeKBATHO OIICHUThH 3HAUEHUSI CKOPOCTh
BBITNIOJIHEHUS ONIEpallMi HY>KHO BBIIIOJHUTH 3Ty onepanuto MHoro pas (1000, 10000) Ha pa3nn4HbIX
HaOoOpax AaHHBIX (Hampumep, KoyueKus nHkancyiaupyer float, Time umu String , kinacc u3 JIP No2,



coaepkaluid HeckoJpko mosied u TA). Kosueknus AomkHa XpaHUTh OONbIIOE KOJIHMYECTBO
anemenToB (ot 1000).

16. PeanusoBarb cpaBHUTeNbHbIM TecT 1 ArrayList u Stack IIporpamma nomxHa
BBITIOJTHATh CPAaBHEHUE CKOPOCTH BBITIOJHEHMS OIEpAlMid: 3aluCh, YTEHHE, MOWCK 3HAYEHUS II0
KITIOYY M BBIBOJUTH PE3YJIbTaThl 3aMepOB Ta0uIly. YTOOBI a/IeKBaTHO OIICHUTH 3HAUYEHUS CKOPOCTh
BBITIOJTHEHHS OTIepaIliy HY>KHO BBIITOJIHATH 3Ty omneparuio MHoro pa3 (1000, 10000) Ha pa3nuaHbIX
HabOpax JaHHBIX (Hampumep, KOJUeKus nHKancyaupyet long, Time nnum String , kimacc u3 JIP No2,
colepKammii HECKoNbKO moned u Tna). Kosulekums nomKHAa XpaHUTh OOJBIIOE KOJIUYECTBO
anemenToB (ot 1000).



