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2. Cneumanusauma: paHHble U PYHKLUU

2.1. B npepbiaywemM paspene

— Kpatkas nctopus (NMpuYmnHbl BOSHUKHOBEHMS);

— WHCTPYMeHTapun, Bbibop Bepcuu;

— CLI;

— CTPYKTypa NpoeKTa;

— LOKYMEHTUPOBAHWUE;

— HEKOTOpble MHTepeCHble cnocobbl COOPKM MPOEKTOB.

2.2. Batom paspene

byneT paccmoTpeH 6a30Bbi DYHKLMOHAN A3blKa, TO eCTb OCHOBHAaA BCTPOEHHasa (hyHKLMO-

HaNbHOCTb, TaKas Kak MatemMaTuyecKmne onepaTopbl, YCNOBUS, LUMKAbl, BMHApHbIe onepaTopsbl.
Hanee cnocobbl XxpaHeHUa 1 NpeacTaBNeHNsa AaHHbIX B Java, U B KOHLE Cnocobbl MaHMNyNaLNK
OAHHbIMU, TO eCTb YHKLMN (B TEPMUHAX A3blKa HAa3blBaOLLMECH METOAAMM).

— MeTop;

— Tunnsauus;

— [lepenonHeHue;

— WMHnynanusauums;

— NpeHTndmkatop;

— Typecasting;

— Maccus;

2.3. [aHHble

2.3.1. [MoHATHMe TUNOB

XpaHeHue JaHHbIX B Java oCcyLLecTBNSeTCs NPMBbIYHbIM 419 nporpaMMumncTa obpasom: B ne-
PEMEHHbIX 1 KOHCTaHTax.



OTHOCUTENbHO TUNM3ALUKN S3bIKU MPOrpaMMmUpPOBaHMS BbIBAOT TUMN3UPOBAHHLIMU N HETU-
NMM3NPOBaHHbIMK (becTMnoBbIMM). HETUNN3NPOBAHHbIE A3bIKM HE MPEeACTaBNAAT 60/bLIOIO UH-
Tepeca B COBPEMEHHOM NPOrpaMMMUpPOBaHUMN.

OTCyTCTBME TUNN3ALMN B OCHOBHOM NPUCYLLLE YPE3BbIYANHO CTAPbIM U HU3KOYPOBHEBBIM A3bl-
KaM nporpamMMupoBaHus, Hanpumep, Forth n HekoTopbiM accembnepam. Bce gaHHble B TakMx
f13blKax CUMTAOTCS LienoYkaMm 61T NPoOM3BOSIbHON ASIMHbI U He AenaTcs Ha Tunbl. PaboTa ¢ Hu-
MW YacTo TpyAHee, Npu 3TOM YacTo 6e3TMnoBble A3blkK paboTatoT bbiCTpee TUNU3NPOBAHHDbIX,
HO OMMCbIBATb C UX NMOMOLLbIO 6oNbLIME NPOEKTbI CO CIOXHbIMWU B3aMMOCBSA35IMU J,OBOJIbHO YTO-
MUTENbHO.

0 Java gBnseTca A3bIKOM CO CTPOroM (TakXe MOXHO BCTPEeTUTb TEePMUH
«CUJIbHOM») IBHOW CTAaTUYECKOMN TUNM3aLmen.

— CraTuyeckas - y Kaxxgon nepeMeHHon gonxeH 6biTb TUM, U 3TOT TUN U3MEHUTb HeNb3s.
9TOMY CBOMCTBY NPOTUBOMOCTABNSAETCA AMHAMMYECKas TMNn3auus;

— $BHasa - npu co3gaHnK nepemeHHon en obs3aTtenbHO HEOH6XOAMMO NPUCBOUTL KAaKOM-TO
TVN, ABHO Hanucae 3TO B Koae. B bonee no3gHmx Bepcusix a3bika (C 91) ctano BO3MOXKHbIM
MHMLNANN3NPOBATb NepeMeHHble Tiuna var, 0603HavaoWmn HYXXHbI TUN TOTAA, KOraa ero
BO3MOXHO 04HO3HA4YHO BbIBECTU M3 3HAUEHMS CnpaBa. bbIBalOT 93bIKN C HEIBHOM TUMNN3a-
uuen, Hanpumep, Python;

— Crporas(cunbHas) - HEBO3MOXHO CMeLnBaTb Pa3HOTUMHbIE AaHHble. C Apyro CTOPOHbI,
cywiecTtByeT JavaScript, B KOTOPOM 3anucb 2 + true BblAacT pe3ynbrar 3.

2.3.2. AHTMNATTEpPH «Marnyeckue uucna»

MouTn BO BCeX NpUMepax, KOTopble NCNosb3yTCs A8 0byyeHns:, MOXXHO yBUOETb TaK Ha3bl-
BaeMblli aHTUNATTEPH - NJIOX0M CTU/b A5 HanMcaHus koga. Ymcna, KoTopble HaxXoaaTcs cnpaBa
OT oneparopa NpucBamMBaHMa UCNONb3YOTCA B Koge 6e3 nosicHeHui. Takow aHTUNaTTepH Hasbl-
BaeTCsa «Marmyeckoe umcno». Marmyeckoe, NOTOMY YTO HEMOHSITHO, YTO 3TO 3a YMUCNO, NoYeMy
3TO UNCIIO0 UMEHHO Takoe 1 YTo ByaeT, ecnm 370 YMCNI0 USMEHUTD.

Tak ny4lle He genaTb. 3apaHee HYXXHO CKasaTb, YTO PEKOMEHOYETCA NoMeLlLaTh BCe unMcna B
KoOe B MMEHOBaHHble KOHCTaHTbl, KOTOPbIE XpaHATCSA B Havane daiina. MNacoM Takoro nogxona
SBNSIeTCA BO3MOXHOCTb JIErKO KOPPEKTMPOBATb 3HAYEHUS NePEeMEHHbIX B A0CTaTOYHO 6onbLinx
npoekTax.

Hanpumep, B BalweM KOAe HECKOJSIbKO ThiCAY CTPOK, a KAKOEe-TO YMCN0, CKaXeM, BO3PacT Co-
BepLUEHHONEeTUs, uncno 18, Ncnonb30oBasoCb HECKONIbKO AECATKOB pas. [pu Mcnonb3oBaHUm
NPUIOXeEHNa B CTpaHe, rae CoBepLIeHHONeTMeM cumtaeTcs 21 rog, Bbl AOMXHbI byaeTe nepeyu-
TbiBaTb BECb KOZ, B MOMCKAX Marnyeckunx «18» n ncnpaButb nx Ha «21». B aToM Bonpoce bynet
TaKXe Ba)XKHO He 3anyTaTbCsl, AENCTBUMTENbHO /X 3TO 18, KOTOPble 03HAYal0T COBEPLUEHHONETHE,
a He KOMMYeCTBO KapMaHoB B xuneTke AHatonus Baccepmanal.

B crlyyae C KOHCTaHTON M3MEHUTb YNCIIO HYXHO B OAHOM MecTe.

IMbl TO 3HaeM, uTo 1x 26



Tun [MosicHeHue Idnana3oH
byte CaMbIi MaNneHbKNN U3 agpecyembix TUNoB, | [-128, +127]
8 61T, 3HAKOBbIN
short Trn KOPOTKOTO Lenoro umcna, 16 6ut, 3Ha- | [-32 768, +32 767]
KOBbIN
char LlenouncneHHbln TN ons xpaHeHusa cum- | [0, +65 535]
BonoB B kogupoBke UTF-8, 16 6uT, 6es-
3HaKOBbIN
int OCHOBHOWM TUN Uenoro yucna, 32 6uTta, | [-2147 483 648,+2 147 483
3HAKOBbIN 647]
long Tun pAnHHOro uenoro uucna, 64 6uta, | [-9 223 372 036 854 775
3HAKOBbIN 808, +9 223 372 036 854
775 807]
float Tun BeLLEeCTBEHHOro Ynca ¢ NnaBatoLen
3anaTon (0AMHapHOM TOYHOCTK, 32 buTa)
double Tun BeLWwecTBEHHOro YMcna ¢ nnaBaroLemn
3anaton (oBOMHOM TOUHOCTU, 64 BuTa)
boolean | Jlornyeckun Tmn gaHHbIX true, false

Tabnuua 1: OCHOBHble TUMNbl AAHHbIX B 93blKe Java

2.4. [puMUTUBHDbIE TUMNDbI AAHHbIX

Bce paHHble B Java AenaTcs Ha ,Be OCHOBHbIE KaTeropumn: NPUMUTUBHbBIE U CCbINTOYHbIE. Tab-
nua ﬁ] [EMOHCTPUPYET BCE BOCEMb MPUMUTUBHBIX TUMOB A3blKa U UX pasMepHOCTU. YTobbl OT-
npaBUTb Ha XpaHeHMe KaKue-To JaHHble UCMOoNb3yeTcs onepaTop npucBamBaHus. NpucBanBa-
HMEe B MPOrpaMMMpPOBaHUN - 3TO HE TOXKE CaMoe, YTO MaTeMaTUUYEeCcKoe PaBeHCTBO, AEMOHCTPU-
pylollee TOXOEeCTBEHHOCTb, a MONTHOLEeHHasa onepaLus.

Bce npuceanBaHua BCceraa npoucxoaaT cnpaBa HaneBo, TO eCTb CHavyaa BbluncnseTcs npa-
Bas YacTb, @ MOTOM pPe3ysbTaT BblUMC/IEHUIN NPUCBAMBAETCS NIEBON. VICKNIOUYEHUI HET, UMEHHO
NMO3TOMY B JIEBOM YaCTM HE MOXET ObITb HUKAKMX BbIYNCITEHUN.

LLlecTb n3 BOCbMW TUMOB MMEET AMana3oH 3HaYeHUI, a 3Ha4YnT OCHOBHOE UX OTNnYME B 0Ob-
éme 3aHMMaemon namaTu. Y double 1 float TOXe eCTb AManasoHbl, HO OHW 3aKHYalTCA B
TOYHOCTW NpencTaBneHns opobHol yacTu. manasoHbl 03HAYALOT, UTO €C/M NOMbITaTbCA NOJIO-
XWUTb B NepPeMEHHYI0 MeHbllero Tuna 6onbliee 3HavYeHne, NPOM30NOET «NepenosiIHeHMe nepe-
MEHHOM».

2.4.1. [lepenosiHeHUe LeNOYUCIIEHHbIX NepeMeHHbIX

YeM MMEeHHO YpeBaTo NepenosiIHeHNe NepeMeHHON nerye NokasaTtb Ha Npumepe (Mo ccblnke
- paccnenoBaHmne KpyLeHNs pakeTbl M3-3a NepenosiHeHUs NepeMeHHon)

A MNepenonHeHne nepeMeHHbIX He PAcNo3HAETCS KOMMNUIATOPOM.

Ecnu cospatb nepemeHHyto Tuna byte, ananasoH kotoporo oT [—128, +127], U NPUCBOUTL 3TOW
nepemMeHHomn 3Ha4veHue 200 NPon3oNAET NepenoHEHNE, KaK eC/li NoMNbITaTbCA BAIUTb MAaKET MO-
NT0Ka B HANEPCTOK.


https://habr.com/ru/company/pvs-studio/blog/306748/

0 MepenonHeHne NnepeMeHHoM - 3TO CUTyaLusi, B KOTOPOM NPOUCXOAMUT MOMbITKA
MONOXUTb BosblLee 3HaYeHNe B NepeMeHHY0 MeHbLLIero Tuna.

Ba)kHbIM BONPOCOM Mpu NepenosiHEHNM OCTAETCS CNenyoLWnii: Kakoe B NepenosiHEHHOM ne-
peMeHHOW OCTaHeTCsa 3HavYeHne? MakcumanbHoe, 127? 200 — 127 = 73? Kakon-to Mycop? Kax-
Lbl A3bIK, @ 3a4aCTyl0 M pa3Hble KOMNUASTOPbI OOHOI0 A3blka BeayT cebsa B 3ToM Bonpoce no
pasHoMy.

A B coBpeMeHHOM Mupe rurarepues un Tepa6al7ITOB NOoYTU HAKTO HE
noJjibdyeTtcd MaJleHbKMMU TUMNaMn, HO UMEHHO 1N3-3a 3TOIo OLWNBKMN nepenojiHeHund
nepeMeHHbIX CTAaHOBATCA OonacHee NCNAHCKOW MHKBU3ULIUW.

W

]

'NOBODY EXPECTS THE SPANISH
INQUISITION!

2.4.2. 3apaHue pnsg camonpoBepKu

1. Bo3MOXxHO N1 06bsiBUTL B Java LeNoYUCIEHHYHO NEPEMEHHYI0 U NPUCBOUTL e apobHoe
3HaveHue?
2. Marunyeckoe 4mcno - 37o:
(a) umcnoBag KoHCTaHTa 6e3 NoACHeHuN;
(b) umcno, nomoratolee B BblYUCIEHUAX;
(c) uncnoBas KOHCTaHTa, NpucBanBaemas npu obbABIEHNUM NEPEMEHHON.
3. MNepenonHeHne NepeMeHHoON - 3T0:
(@) cnMwKoM ONMHHOE Ha3BaHMe NepeMeHHON;
(b) cnuwkom 6onbluoe 3HaYeHne NepeMeHHoN;
(c) paclumpeHune nepemMeHHoM BCNeacTBme 3anmcy 60bLlLoro 3Ha4YeHus.

2.4.3. bBuHapHoe (6uToBOE) NpepcTaBsieHMEe JaHHbIX

Mocne pasroBopa 0 NePenOSIHEHMN, HENb3S HE CKa3aTb O TOM, YTO UMEHHO NepenoHAeTCs.
Nanee 6ynyT npencTaBneHbl CBEAEHUSA KOTOPbIE KAcaktTCsa He TONbKO A3bika Java Ho 1 nboro
LPYroro s3blka NporpamMmMmpoBaHns. 3T CBELEHNA NOMOryT pa3obpaTbCa B AeTansax Toro Kak
XPaHUTCA 3Ha4YeHe NepeMEHHOM B NPOrpaMMe 1 Kak, B LenoM, npomcxogmt pabota KoMnblo-
TEPHOWN TEXHUKMN.



0 Bce coBpeMeHHble KOMMNbIOTEPSI, TaK MKW MHaYe paboTaloT OT aneKTpryecTea
N ABNAKOTCA MPUMUTUBHbBIMM NO CBOEN CYTWN YCTPOMCTBAMMU, KOTOPbIE MOHMMAIOT TONIbKO
[Ba COCTOSIHUSI: €CTb HaMNPSiXKEHNE B 31EKTPUUECKON LLenn Uan HeT. ATV ABa COCTOSAHUS
NPUHATO 3anucbiBaTh B BUAE 1 1 0, COOTBETCTBEHHO.

Bce paHHble B Nto6oi nporpamme - 310 eAnHULbI U Hynu. [laHHble B NporpaMMe Ha Java He
UCKJTIOUYEHMe, yaobHee BCero 3To AB/IeHMe paccMaTpmBaTh Ha NpMMepe NPUMUTUBHbBIX AaHHbIX.
MoCKONbKY B KOMMbIOTEPE MOXHO OMNEepMpoBaTh TONIbKO ABYMS 3HAYEHUSAMM TO €CTECTBEHHbIM
06pa3om ncnonb3yeTcs ABOUYHAS CMCTEMA CUUCTIEHMS.

LecatnyHoe | IBondHoe | BocbMepuyHoe | LecTHapguatepuyHoe
00 00000 00 0x00
01 00001 01 0x01
02 00010 02 0x02
03 00011 03 0x03
04 00100 04 0x04
05 00101 05 0x05
06 00110 06 0x06
07 00111 07 0x07
08 01000 10 0x08
09 01001 11 0x09
10 01010 12 Ox0a
11 01011 13 0x0b
12 01100 14 0x0c
13 01101 15 Ox0d
14 01110 16 Ox0e
15 01111 17 0oxO0f
16 10000 20 0x10

Tabnuua 2: NpeacraBneHns umcen

[BOMYHasA cMCTEMA CUMCIIEHUS 3TO CUCTEMA CYUCNEHMS C OCHOBaHMeM ABa. CyLlecTBYIOT U
Lpyrue CUCTEMbI CUNCIIEHMS, HAMPUMeEpP, BOCbMEPUYHas, HO ceiyac OHa OTXOANT Ha BTOPOW MaH
MOJTHOCTbIO YCTyMNas CBOE MECTO LeCTHaAuaTepuyHon cucteMe cuncnenuns. Kaxagas uudpa B
OEeCATUYHOWM 3annCKM YMCna Ha3biBaeTCA Pa3psaaoM, aHaNOrMYHO B ABOMYHOM 3aMUCU YUNCEN KaX-
nasa ungpa ToxKe Ha3biBaeTCA Pas3psaaoM, HO A1 KOMMbIOTEPHOM TEXHUKN 3TOT pas3psai Ha3biBa-
eTca bGutom.

0 OpHa eauMHULA UK HOMb - 3TO OAWH BUT NepenaBaeMon AN XPaHUMOW UH-
thopmaumu.

BuTbl NpnHATO cobmpathb B rpynnbl MO BOCEMb LUTYK, MO BOCEMb Pa3psgoB, 3TV FPynnbl Ha3bl-
BatoTCa 6aMT. B A3bike Java BO3MOXHO ONepupoBaTb MUHUMAIbHOW eAnHuLen nHhopmaumm,
TaKoun Kak 6anT ong 3Toro ecTb COOTBETCTBYHOLWMNA TUMN. [AnanasoH 6anTta, cornacHo tabnuubl
[—128,4+127], TOo ecTb 6alT nHhopMaL M MOXeT B cebe coaepxaTb POBHO 256 3HayeHUn. Camo
Yncno 127 B ABOUYHON 3aNNCK 3TO CEMMPA3PSAAHOE YMCNO, BCE pPaspsaabl KOTOPOro eanHuLbl (To
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ecTb 6alT BbIMNSANT Kak 01111111). MNocnenHuin, BOCbMOW, caMblli cTapwnii 6ut, onpenenset
3Hak umcnal., [ocTaTouyHO 3HaTb hopMysly pacyéTa 3anncu oTpULATENbHbIX 3HAUYEHUN:

1. B NpAMOM 3annCKn NOMEHSATb BCE HYIN HA eAWHWULLBI U €AUHULbI HA HYNK;

2. NOCTaBUTb CTapwmn 6uT B eguHnLLy.
Tak BO3MOXHO MONY4YnUTb HA €OUHMLYY MEHbLLEE OTPULLATENbHOE YNCIO, TO eCTb Npeobpas3oBas
0 nonyunm -1, 1 6yneTt -2, 2 cTaHeT -3 1 Tak ganee.

Yncna 66nbinx paspsgHoCcTen MoryT XxpaHnTb 60Nblune 3HaUueHns, Tenepb NnpeobpasoBaHmne
ANanasoHOB M3 OeCATUYHOM CUCTEMbI CUMCIIEHNS B ABOMYHYIO MOKAXET YTO byte 310 ogmH 6anT,
short 310 ABa 6anTa, To ecTb 16 6UT, int 3T0 4 HarTa T0 ecTb 32 6bMTa, a Long 3710 8 banT nnu 64
6uTa XpaHeHns nHhopMaumu.

2.4.4. 3apaHusa gna camonpoBepKu

1. Bo3MoxHO i ymcno 3000000000 (3 munnmappa) sanmcaTtb B 4BOMYHOM NpencTaBieHnn?
2. Kak Bbl gymaeTe, NoveMmy LecTHaguaTepnyHas cuctema CYMCAEHMS BbITECHUNIA BOCbMe-
PUYHYO?
2.4.5. LUenouncneHHblie TUNbI

LLenoYncneHHbIX TUNOB YETbIpPe, U OHM 3aHuMatoT 1, 2, 4 n 8 banT.

0 TexHUYeCKH, LLeNIoUNCIeHbIX TUMOB MNSATb, HO char YCTPOEH YyTb C/IOXHEee Apy-
rMX, MO3TOMY He pacCMaTpPUBAETCA B 3TOM pasgene.

3HaYeHUs B LLeNTIOYMUCTIEHHbIX TUNAx MOryT BbITb TONbKO Liesble, HUKAK M HUKOrGA HEBO3MOX-
HO NPUCBOUTb UM APOBHbIX 3HAYEHWU. PO 3TV TUNbI CNeayeT NOMHUTBL cheaytoLlee:
— int - 370 caMbIil YacTo UCNOSIb3yeMblli TUM. ECiM COMHEeBaeTeCh, KaKol LLeNOYNCTIEHHbI
TMN UCMNONb30BaThb, UCMNONb3YINTE int;
— BCe Lefible uncna, Kotopble NULYTCS B KOAEe - 3TO int, Aa)ke ecnu Bbl NblTaeTecb UX Npu-
CBOWTb NepPeMeHHON Apyroro Tmna.
Kak int npeobpasyeTcs B MeHblUue TUNbI? ECNK HanucaTtb Lundpamm cnpaea Yncio, KoTopoe
MOET MOMECTUTbCA B MEPEMEHHYH MEHbLLIEero TUna creBa, To CTaTUYECKUA aHann3aTop Koaa
ero NponycTuT, a KOMNUNATop NpeobpasyeT B MeHbLUMI TUN aBTOMaTUYeckn (CTpoka 9 Ha puc.

Puc. 1: NMpucBamBaHne BaNMAHbIX M NEPENONHAOLWNX 3HAYEHUI

23}],er MOXHO Ha4aTb QONTUIA K CquHbIV’I Pa3roBop 0 CXeMOTEXHUKE N XpaHEHNN OTpULUaTENIbHbIX YMCEN C NPU-
MEeHEeHNeM TEXHUKN OOMNONHNUTENBbHOIO Koaa.



Kak BMOHO, K MafieHbKOMY byte ycnewHo npuceanBaeTcs int. ECnv xe Hanucatb YMCo KO-
Topoe bonblie Tuna cnesa 1, COOTBETCTBEHHO, MOMECTUTLCA HEe MOXET, cpefa pa3paboTKu Bbl-
[LaeT npepynpexaeHne KOMNUATopa, YTo oxunaancs byte, a nepegaH int (ctpoka 10 puc ).

YacTo Hy»HO 3anucaTtb B BUAE YMC/la KaKkoe-To 3HaueHne bonbluee YeM MOoXeT NpUHMMaTb
int, 1 9BHO NPUCBOUTb HaYasIbHOE 3HAUYEHWe NepeMeHHoN Tuna long.

Integer number too large

Puc. 2: MNMonbITKa HULMANM3auMm NnepeMeHHOn Tmna Long

B npumepe Ha puc. 2 nokasaHa nonbiTKa NpucBonTb 3HadeHne 5000000000 nepeMeHHOM
TMna long. M3 TekcTa oWnbKN SCHO, UTO HEBO3MOXHO MOJSIOXUTb Takoe Honblloe 3Ha4YeHre B
nepemMeHHyl Tuna int, a 370 3Ha4uT, YTO cnpaBa int. MNoyemy 6onbwon int 6e3 npobnem npu-
CcBaMBaeTCsl K ManeHbKoMy banTy?

Puc. 3. PeweHne I'Ip06J'IeMbI nepenosiHeHNA YNCNTOBbIX KOHCTAHT

Ha puc. 3 NpoaeMOoHCTPMPOBaHO, YTO aHaNorMyHasa CMTyalns BO3HUKAET C Tunamum float u
double. Bce gpobHble uncna, HanncaHHble B Koge - 3To double, MO3TOMY NOMOXMUTbL UX BO float
6e3 LONONHUTENBHbIX YCUINN HEBO3MOXHO. B 3TMX ClyYasix K HANMCaHHOMY CripaBa YNCy HYX-
Ho 0o6aBUTb ABHOE yKa3aHue Ha ero Tumn. [na long nuwem L, a ana float - £. Yawe Bcero L
AUWYT 3arnaBHyto, YTobbl NOAYEepPKHYTb, UTO TMM Bonblie, a £ NULLYT ManeHbKyto, YTObbI NoA-
YEepPKHYTb, YTO Mbl yMEHbLUIaeM Tun. Ho perncTp B 3TOM KOHKPETHOM Cllyyae 3Ha4YeHu sl He UMeeT,
MOXHO NMUcaTb U TaK U TaK.

2.4.6. Ywucna c nnasamwowen 3anatom (Touxkom)

Kak BngHo n3 tabnumubl @, 0Ba N3 BOCbMM TUMOB HE MMEIOT AMana3oHOB 3HAYEHMI. TO CBA3a-
HO C TeM, UTO AManasoHbl 3HAYEHN cbnoyTa n nabna 3akno4alTCcs He B BENIMYNHE BO3MOXHbIX
XPaHUMbIX YnCen, a B TOYHOCTU 9TUX YMCes nocne 3anaTon.
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0 Yucna c nnaBaroLer 3anaTon B aHIN1093bIYHOM IMTEPATYPE Ha3bIBAOTCSA YMC-
na c nnasatowen Toukon (ot aHrn. floating point). Takoe pasnuume cBS3aHO C TEM, YTO
B PYCCKOSI3bIYHON NUTepaType NPUHATO oTAeNnaTb 4POobHY0 YacTb YyMcna 3anaTon, a B
€BPOMNENCKON N aMEPUKAHCKOMN - TOUKOMN.

XpaHeHne Yyncen ¢ nnaBakoLLEN sansaToil paboTtaeT no ctaHpapty IEEE 754 (1985 r). ns
paboTbl C UMCNnaMm Cc NNaBatoLLer 3anNaTon Ha annapaTypHOM ypoBHe K 0O6bIMHOMY NpoLeccopy
nobaenatoT matematmnyvecknin conpoueccop (FPU, floating point unit).

S E M S E M
63 62 51 31 30 22
1 11 52 1 8 23
1, 1,
64 32
(a) double (b) float

Puc. 4: Tunbl c nnaBatoLLen 3anaTom

PucyHok @,u,eMOHCTpmpyeT, KaK pacnpegensatTcs buTbl B UMcnax C NaBatoLLei 3ansTon pas-
HbIX pa3psgHocTen, rae S - Sign (3Hak), E - Exponent (8(11) paspsnoB nons nopsigka, 3KCNOHeH-
Ta), M - Mantissa (23(52) 6uta MmaHTuCCbI, ApobHAs YacTb Yncna).

Ecnn nonbiTaTbCs YOXMTb BECb CTAHOAPT B ABa NPEAJIONKEHMS, TO MOAYYMTCS NPUMEPHO
cnepytowiee: NoayyYnTb YACIO B COOTBETCTBYHOLLNX PA3PSAHOCTSX BO3MOXHO No hopmynam:

_ M
FgQ = (—1)5 X 2E 127 X (1 —+ ﬁ)

_ M
F64 = (-1)5 X 2E 1023 X (]. + ﬁ)

ﬂ Hanpumep: +0,5 = 27! noatomy, uncno bygert 3anmcaHo Kak

0_01111110_000000000000000VVABAAY, TO eCTb 3HaK = 0, MaHTUCCa = (0, NOPAOOK =
127 — 1 = 126, 4TObbI NONYYNTL CeayroLme pesynbTaTbl BbIMUCIEHWUN:

—1° NoNOXKMTENbHbIN 3HAK, YMHOXWUTb Ha NOPAOOK

2126-127==1 — () 5 N yMHOXUTb HA MaHTHCCY

1+ 0.Toectb, —1° x 271 x (1 +0) =0, 5.

OTclofa CTaHOBUTCSA OUEBMAHO, UTO YEM CIOXKHEE MaHTMCCA U YeM MeHblLUE NOopPAaoK,
TeM 6osiee TOUHbIE U MHTEPECHbIE UNCA Mbl MOXEM MOMYUUTh.

Bo3bMéM ans npumepa umcno —0, 15625, uTobbl NOHATb KaK ero 3anuncbiBaTb, OTKMHEM 3HaK,
310 bypeT eoMHMLA B paspsfe, OTBeUaLWEM 3a 3HaK, M MOCHMTaeM MaHTUCCY C nopsagkoMm. Mpea-
CTaBWM YMCNO KaK MNONOXUTENbHOE 1 ByaeM OT Hero NocnefoBaTelbHO OTHMMATb YNCHA, ABNS-

3xopolwo 1 noapobHo, Ho Ha C, B nocTe Ha Xabpe.


https://habr.com/ru/post/112953/

rownecda oTtpuuatesibHbIMM CTENEHAMU OBOMKMN, UTOObI noay4YnTb MaKCMMaJlbHO 6nnskoe K HYIHO
3HayeHune.

2l =2
20 =1.0
271 =05
272 =0.25
273 =0.125
274 = 0.0625
27° =0.03125
2% = 0.015625

277 = 0.0078125
278 = 0.00390625

OueBMOHO, YTO —1 N —2 CTEMEHN OTHATb HE NONYYUTCH, NOCKOJIbKY Mbl ABHO YXOAUM 3a rpa-
HULY HyNs, a BOT —3 NPEKPACHO OTHMMAETCS, 3HAUMT nopagok bypet 127 — 3 = 124, ocTanocb
NMOHATb, YTO NOJSTYYMNTCH B MaHTUCCE.

Buaum, 4To ocTaBLueecs nocne nepeoro BbluntaHuns (0, 15625 —0, 125) Uncno - 3To 275, 3HaUunT
B MaHTMCCe nuwem @1 1 ocTasibHble HY/IW, TO €CTb C/ieBa HamnpaBo yKa3blBaeM, Kakme CTeneHun
nocne —3 6yayT HyXHbl. —4 HE HYXHa, @ —5 HyXHa.

MNonyuntcsa, 4To
N 2097152

(_1)1 X 2(124—127) X (1 223

) = 1,15652

nnn, ToXXneCrtBeHHO,

(—1)' x 1,0le — 3 =
Ix234+0x214+1x27° =
1x0,125+0 x 0,0625 + 1 x 0,03125 =
0,125 4 0,03125 = 0, 15625

Tak unMcno C naaBaroLWen 3anaToM BO3MOXHO NocunTaTb ABYyMS cnocobaMu: no NnpuBenEH-
HOW hopMysie, MK NocNenoBaTeNbHO CKIaablBas paspsanbl MAHTUCCbl YMHOXEHHbIE HA ABOWKY
B CTENEeHM NopsaKa, yMeHbLlasa NopPsAaoK Ha KaxKaoM Lary.

K ocobeHHoCTAM paboTbl uMcen ¢ nnaBatoLLer 3anaTon MOXHO OTHECTU:

— BO3MOXEH KaK NOJIOXUTENbHbIN, TaK N OTPULLATENbHbIN HOMb (B Le/bIX YMCNax HOMb Bcerga
NONIOXKUTENbHbIN);

— €eCTb OrpoMHasi 30Ha, 0OTMeYeHHas Ha pPUCyHKe @ KOTOopas sBnseT cobon HenpeacTtaBUMble
yncna, CIULWKOM bonblUMe AN XpaHeHUs BHYTPU TaKOW NepemMeHHON Unu HaCcToNIbKO Ma-
NeHbKKne, YTo MHMMas eguMHNLa B MaHTUCCE OTCYTCTBYET;

— B TaKOM YMC/e MOXHO XPaHUTb 3HAYEHUS NMOSIOXUTENBHON M OTpULaTeNnbHOM 6eCKOHEYHOo-

CcTu;
— npwu paboTe ¢ TaKMMM YMCNaMM NOSBSETCS NOHATUE HE-UMCNA, MPU 3TOM BaXXHO NOMHUTD,
yto NaN != NaN.



OTPHUATENBHEIE HHCIIA NOJNOXHTEJNEHEIE HHCIIA

FFEFFFFF FFFFFFFF
iOOFFFFF FFFFFFFF
7FFFFFFF FFFFFFFF

FFFFFFFF FFFFFFFF
FFFOO000 00000001
FFFODO0O00 00000000
80100000 00000000
8000000000000001
80000000 00000000

+ 00000000 00000000
00000000 00000001
OOOFFFFF FFFFFFFF
00100000 00000000
TFEFFFFF FFFFFFFF
7FFO0000 00000000
l'?FFOOOOO 00000001

NAN g 2 28 2T78 88 g9 nan
"o & & 2 3 &
2 8 3| § &8 :
= g g § KR8 .
g = g S 28 g
g 28 3 2 88 .
g g8 2 2 BB 8
S 538 § ' § 3§ 2
- o o | 1.. c_;_a" o -_;:
- Hy;IeBHE YHCIA HopmanusoBaHHble ynucna  [leHopManuaoBaHHble Yncna

- AEHOPMANH3OBAHHEIE HHCHIA

- HOpMANH30BaHHEIE YHCIA F32 ('1 )S 2(E-127) (1 +M/223) F32 (-1 )S 2-12T \/223
) FB4 (-1)5 2(E1023) (14M/252)  FB4 (-1)S 2-1023 M/252

Puc. 5: OcobeHHOCTM paboTbl C YMCnaMm C NnaBaroLLen 3anaTomn

2.4.7. 3apaHusa onga camMonpoBepKu

1. Ckonbko 6anT OaHHbIX 3aHMMAET CaMblii 60NbLLION LEeNOYNCNIEHHbIN TUN?
2. MMoyeMy Henb3s HanNpsMyt0 CPaBHMBATb LeNIOYNCTIEHHbIe JaHHble 1 YMcna C niaBaroLLemn
3angaToun, Aaxe ecnu Tam TOUYHO NeXuT umcno 6e3 gpobHon yactn?
3. BHyTpu nepenonHeHHOM NnepeMeHHON OCTaéTCs 3HaUeHe:
(a) nepepaHHoe - MaKCMMasnbHoOe ONs TUNa;
(b) makcumanbHoe oNng TMNa;
(c) He onpepeneHo.

2.4.8. CumMmsosbl u 6yneBbl

LLlecTb n3 BOCbMW MPUMUTUBHbLIX TUMOB MOryT UMETb KaK MONOXUTENbHbIE, TaK U OTpuULA-
TenbHble 3HAYEeHUS, OHM Ha3bIBaOTCA «3HAKOBbIe» TUMbl. B Tabnuue ectb ABa TMNa, y KOTOPbIX
€CTb AManasoH HO HET OTpULATENbHbIX 3HAYEHWUI, 3TO boolean 1 char

byneB TMn XxpaHWUT 3HauyeHuMe true unu false. Ha cobecepoBaHnsix MHOrga CnpallMBatoT,
CKONTIbKO MecTa 3aHMMaeT boolean. B Java 06bEM XpaHeHMs He onpenenéxH n 3aBUCUT OT KOH-
KpeTHon JVM, 06bl4HO cUMTatOT, YTO 3TO OANH BanT.

Tun char egUHCTBEHHbIN 6e33HAKOBbIN LEeN0UYMCNEeHHbIN TN B A3blKe, TO €CTb €ro CTapLiuni
paspsa XpaHUT Nofie3HOe 3HaAYEeHMeE, a He NPU3HAK MOMOXUTENbHOCTU. TUM LLENOYUCEHHbIN HO
Mo yMOJTYaHMIO cpefa MCNONIHEeHMS MHTePNPEeTUpPYeT ero Kak cMMBon no Tabnuue utf-8 (cm dpar-
MeHT B Tabnuue @) B a3bIke Java ecTb pasHuua Mexay oaMHapPHbIMUY 1 OBOMHBIMU KaBbl4yKaMu. B
OLAMHApPHbIX KaBblYKax BCerga 3anncbliBaeTcs CUMBOJ1, KOTOPbI Ha CaMOM fene SBNsgeTcs ueno-
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dec | hex val dec | hex |val || dec | hex |val || dec | hex val
000 | Ox00 | (nul) [[032 | 0x20 | O || 064 | 0x40 | @ || 096 | 0x60 )
001 | Ox01 | (soh) || 033 | Ox21 | ! 065 | 0x41 | A || 097 | Ox61 a
002 | Ox02 | (stx) || 034 | Ox22 | ” | 066 | Ox42 | B | 098 | 0x62 b
003 | Ox03 | (etx) || 035 | Ox23 | # || 067 | Ox43 | C | 099 | 0x63 c
004 | Ox04 | (eot) || 036 | 0x24 | $ | 068 | Ox44 | D | 100 | Ox64 d
005 | 0x05 | (enq) || 037 | 0x25 | % || 069 | 0x45 | E | 101 | 0x65 e
006 | Ox06 | (ack) || 038 | Ox26 | & || 070 | Ox46 | F | 102 | Ox66 f
007 | 0x07 | (bel) || 039 | 0x27 : 071 | Ox47 | G || 103 | Ox67 g
008 | Ox08 | (bs) || 040 | Ox28 | ( | 072 | Ox48 | H | 104 | 0Ox68 h
009 | Ox09 | (tab) || 041 | 0x29 | ) | 073 | 0x49 | I | 105 | Ox69 i
010 | Ox0A (1) 042 | Ox2A | * 074 | Ox4A | J 106 | Ox6A ]
011 | Ox0OB | (vt) 043 | Ox2B | + 075 | O0x4B | K || 107 | Ox6B k
012 | OxOC | (np) | 044 | Ox2C | ’ 076 | Ox4C | L | 108 | Ox6C l
013 | OxOD | (cr) 045 | Ox2D | - 077 | Ox4D | M 109 | Ox6D m
014 | OxOE | (so) 046 | Ox2E . 078 | Ox4E | N || 110 | Ox6E n
015 | OxOF (si) 047 | Ox2F | / 079 | Ox4F | O || 111 | Ox6F o]
016 | Ox10 | (dle) | 048 | Ox30 | O || 080 | Ox50 | P | 112 | Ox70 p
017 | Ox11 | (dcl) || 049 | Ox31 | 1 081 | Ox51 | Q || 113 | Ox71 q
018 | 0x12 | (dc2) || 050 | 0x32 | 2 082 | Ox52 | R || 114 | Ox72 r
019 | Ox13 | (dc3) || 051 | Ox33 | 3 || 083 | Ox53 | S | 115 | 0x73 S
020 | Ox14 | (dc4) || 052 | 0x34 | 4 084 | Ox54 | T || 116 | 0x74 t
021 | 0x15 | (nak) || 053 | 0x35 | 5 || 085 | 0x55 | U || 117 | 0x75 u
022 | Ox16 | (syn) || 054 | Ox36 | 6 || 086 | Ox56 | V || 118 | Ox76 Y
023 | 0x17 | (etb) || 055 | O0x37 | 7 087 | Ox57 | W || 119 | Ox77 W
024 | 0x18 | (can) || 056 | 0x38 | 8 || 088 | Ox58 | X | 120 | 0x78 X
025 | 0x19 | (em) || 057 | 0x39 | 9 | 089 | Ox59 | Y | 121 | Ox79 y
026 | Ox1A | (eof) || 058 | Ox3A | : 090 | OXBA | Z || 122 | Ox7A z
027 | Ox1B | (esc) || 059 | Ox3B | ; 091 | Ox5B [ 123 | Ox7B {
028 | Ox1C | (fs) || 060 | Ox3C | < | 092 | Ox5C | \ |l 124 | O0x7C |
029 | OxAD | (gs) 061 | Ox3D | = 093 | Ox5D | ] 125 | Ox7D }
030 | OX1E | (rs) || 062 | OX3E | > | 094 | OX5E | ~ | 126 | Ox7E ~
031 | OxAF | (us) || 063 | OX3F | ? | 095 | Ox5F | _ | 127 | Ox7F | \DEL

Tabnuua 3: ®parmeHT UTF-8 (ASCII) Tabnuubl

UYNC/IEHHbIM 3HAYEHWEM, a B ABOMHbIX KaBbluKax BCErAa 3anmcbiBaeTcs CTPOKa, KOTOpad CbaKTl/I-
UeCKU aBnaeTCd aK3eMnNgapomMm Kjiacca String. HOCKOﬂbe TUNnnM3auna ctporad, To HEBO3MOXHO
3anucatb B char CTPOKW, a B CTPOKW Ymncna.
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0 B Java ecTb TPW OCHOBHbIX MOHATUA, CBA3aHHbIX C AaHHbIMU NEepPpeMEHHbIMU U
MCNOJIb30BAHMEM 3HAUYEHUN: 0ObABEHNE, npunceanBaHune, MHULMaTN3aLna.

Ona Toro utobbl 06BbIBUTH MEPEMEHHYIO, HYXXHO HanNucaTb €€ TUMN U Ha3BaHUe, TaKXe
4acToO BMECTO Ha3BaHMUSA MOXHO BCTPETUTb TEPMUH MAEHTUDMUKATOP.

Hanee B nt060i MOMEHT MOXHO NPUCBOUTbL 3TOW NEPEMEHHOM 3HaUYEHMe, TO eCTb HE0b-
XOAMMO HanucaTtb MAEHTU(MKATOP NCMOb30BaTh ONepaTop NpuUcBanBaHMS 1 cnpaBa
HanucaTb 3Ha4YeHNE, KOTOPOE Bbl XOTUTE NPUCBOUTb JAHHOMW NEPEMEHHOM, NOCTaBUTb
B KOHLLE CTPOKMW TOYKY C 3ansaToMN.

Takxe CyLecTByeT MOHATME uHuyuau3ayuu - 3To Korga obbegMHATCA Ha OAHOM
CTpoke obbsiBNeHne 1 npucBanBaHue.

2.4.9. [lpeobpasoBaHue TMNOB

Java - 3T0 93bIK CO CTPOron CTaTUYeCcKon Tunusaumen, Ho npeobpasoBaHme TUNOB B HEN BCE
paBHO ecTb. MNpocTbiMK crioBamMu, NpeobpasoBaHme TUMOB - 3TO KOrAa KOMNUAATOP BUAUT, 4YTO
TWMNbl NEPEMEHHbIX MO pa3Hble CTOPOHbI MPUCBAaMBaHMS pasHble, HAYMHAET pa3peLlaTtb 370 Npo-
TuBopeume. NpeobpasoBaHne TMMNOB ObIBaeT SBHOE N HESIBHOE.

0 B pasroBope nnm B coobuiecTBax MOXHO yC/bllWaTb AN NPOYNTaTb TEPMU-
Hbl TANMKACTUHI, KACTUHT, KacT, KacTaHyTb, U ApyrMe Npous3BoAHble OT aHMTMNCKOro
typecasting.

HesBHoOe npeobpasoBaHme TMNOB MPOUCXOANT, KOrga NPUCBanBalOTCA YMCAA NEPEMEHHbBIM
MeHbLUen pa3MepHOCTH, YeM int. Ymcno cnpaBa 3To int, a 3HauMT 32 pa3psana, a cnesa, Hanpu-
mep, byte, 1 B HEM Bcero 8 paspsaos, HO HU Cpeaa HM KOMNUASTOP He Nopyrannuce, NOTOMY YTO
3HayeHue B 60/1bWIOM int He NpeBbICKMIO 8 pa3psLoB MasleHbKOro byte. Mtak HessBHoe npeob-
pasoBaHMe TUMOB NPOMUCXOAUT B CNyyasix, KOraa, «BCE 1 Tak NOHATHO». B cnyyae, ecnun HesBHOe
npeobpasoBaHMe HEBO3MOXHO, CTAaTUUYECKNIM aHaNNU3aTop Koaa BblOAET OWwmMbKy, YTO oXxmnaancs
oOMH TUN, a 6bin gaH apyrom.

fiBHOe npeobpasoBaHMe TUNOB NPOUCXOANT, KOrAa Mbl ABHO NULLIEM B KOAE, YTO HEKOTOPOE
3Ha4YeHne OOMKHO UMETb ONpeaesEéHHbIN TUM. ITOT BapMaHT NpuBeaeHNs TUNOB ToXe bbin pac-
CMOTpPEH, KOrga K umMcnam gonucbiBanvcb TMNoBble kBanudukatopsl L 1 £. Ho yale Bcero cnyva-
eTCsl, UTO MPOMCXOANT NPUCBaANBAHME NEPEMEHHbBIM HE TEX 3HAUEHUIN, KOTOpbIe BblN HaNnCcaHb!
B TEKCTE NPOrpamMMmebl, a Te, KOTOPbIe MONYUYMUTUCh B Pe3ynbTaTe KaKUX-TO BbIUNCIEHUN.
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i0 =

% sources-draft

Puc. 6: Owmnbka npuBegeHns TMNoB

Ha puc. E npuMBenEH NPOCTENLLNI NPUMEP, B KOTOPOM OYEBUOHO, YTO BHYTPU NEPEMEHHOM 10
COOEPKNTCA 3HAYEHME, He NpeBbllatoLLee ogHoro banta xpaHeHus!, a 3HAYUT BO3MOXHO SIBHO
coobWMTb KOMNUASTOPY, UTO 3HAYEHNE TOYHO NOMECTUTCH B byte. IBHO npeobpa3oBaTb Tunsl.
[N 3TOro Hy>KHO B MPaBOM YacTu onepaTtopa NpucBaMBaHus nepen naeHTudrkaTopom nepe-
MeHHOM B CKobkax 0obaBnTb Ha3BaHMe TUNa, K KOTOPOMY Heobxogmmo npeobpasoBaTb 3HaYe-
HME 3TON NEePEMEHHOMN.

Puc. 7: BepHoe npusegeHve TUNoB

2.4.10. KOHCTaAHTHOCTb

Constare - (nat. cToATb TBEPA0). KOHCTAHTHOCTb 3TO CBOMCTBO HenM3MeHaemMocTu. B Java kto-
YyeBoe C/TI0BO const He peain3oBaHo, XOTb U BXOAMUT B CMIUCOK KHOUEBbIX, 3ape3epBUPOBaHHbIX.
KoHCTaHTbI CO34at0TCa MpY NOMOLLM KNo4YeBoro cnosa final. KnoueBoe cnoBo thaiiHan Bo3-
MOXHO MPUMEHSITb HE TO/TbKO C MPUMUTMBAMMU, HO U CO CCbIJTOYHBIMU TUNAMK, METOOAMM, Knac-
camu.

0 KoHcTaHTa - 370 nepemMeHHada nnn I/I,EI,eHTMCbMKaTOp C KOHEYHbIM 3Ha4YeHneM.

2.4.11. 3apaHuqa Ansa camonpoBepkKu

1. Kakas Tabnuua nepekogMpoBKM UCNONb3yeTcsa ANs NpeacTaBieHms CUMBOOB?

2. Kakux pencteui TpebyeTt oT nporpamMmMmncTa ssBHoe npeobpasoBaHune TMNOB?

3. Kakoe 3HauyeHune byneT coaepaTbCs B NEPEMEHHON a Nocne BbINOHEHUS CTPOKM int a =
10.0f/3.0f;
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2.5. Ccbuio4yHble TUNDbI AAHHbIX, MAaCCUBDI

CCbINTOYHbIE TUMbI JAaHHbIX - 3TO BCE TUMbl AaHHbIX, KPOME BOCbMU NEPEUNCIEHHbIX NPUMU-
TUBHbIX. CaMbIM NPOCTbIM U3 CCbINIOYHbIX TUMOB ABNSETCA MaccmB. PaKTUYECKN MACCKB BbiBE-
OEH Ha YPOBEHb A3blKa U HE MMEET CneumasibHOro KJr4eBoro cosa.

CCbI/TOYHbIE TUMbl OTAIMYAKTCS OT NPUMUTUBHbBIX MECTOM XpaHeHUs nHopmaumun. B npumu-
TUBAX JaHHbIe XPaHATCS TaM, rae CyLeCcTByeT NepeMeHHas 1 rae HanncaH eé€ ngeHTmngukaTop, a
no NAEHTUPUKATOPY CCbITOYHOrO TUMNA XPaHUTCH HEe 3HaYeHuMe, a ccblika. CCbINIKy MOXHO Npea-
CTaBUTb KaK Ap/blK Ha paboyeM CTone, TO eCTb OUEBUAHO, UTO HEMNOCPEACTBEHHAA MHhopMaLns
XPaHUTCS He TaM, rae HanucaH nageHTudukaTop. Takoe 9aBHOe pasaesieHne nageHTugukaropa ne-
PEMEHHOW M AaHHbIX BaXXHO NOMHUTb 1 NOHMMAaTb nNpu pabote ¢ OOT.

0 MaccuB - 370 egunHagq, cnaowHasa obiacTb AaHHbIX, B CBA3M C YeM B MaccuBax
BO3MOXHO OCYLLECTBIEHNEe A0CTyna Nno NHAEKCY

CaMmbIin Mnagwmnin nHaekc ntoboro maccmsa - HoMb, MOCKOMbKY MHAEKC - 3TO 3Ha4YeHne cMe-
LWEeHWS NOo 3f1IeMeHTaM OTHOCUTENbHO HaYanbHOro agpeca maccmsa. To eCcTb, AN Nony4YeHus ca-
MO0 NepBOro afieMeHTa HY>XHO CMeCTUTbCSA Ha HOMb Wwaros. OYeBMAHO, YTO CaMbli NOCNEAHU
3NeMeHT B MaccuBe U3 OeCATU 3HaYeHnn, byaeT XpaHUTbCS No AEeBATOMY MHAEKCY.

MaccurBbl BO3MOXHO CO3[aBaTb HECKONbKMMK cnocobamun (MUCTUHT ﬁ]) B obwem Buae obb-
fBMeHne - 3TO TUN, KBaApaTHble CKOBKM Kak 0603HaveHne Toro, 4To aTo byaeT Maccue U3 ne-
PEMEHHbIX 3TOro TUNa, MAeHTUGrKaTop (CTpoka @). MHWumnannsmnpoBaTb MaccmMB MOXHO nnmbo
CCbINIKOM Ha Apyron mMaccus (CTPOKa @) MyCTbIM MacCMBOM (CTPOKa ) UNv 3apaHee 3afaHHbI-
MW 3HAYEHUSIMK, 3aNUCaHHbIMK Yepes 3ansaTyto B (hUrypHbIX ckobkax (CTpoka @]). MpuceouTb B
npouecce paboTbl NAEHTUPUKATOPY BO3MOXHO TOMbKO 3HAYEHME CCbINKN U3 APYroro NaeHTu-
thmkaTopa 1M HOBbIN MYCTON MaCCUB.

Nuctunr 1: ObbasneHne MaccmBa

int[] array@;

int[] arrayl = array@;

int[] array2 = new int[5];
int[] array3 {5, 4, 3, 2, 13};

array2 = {1, 2, 3, 4, 5}; //

A Hukak 1 HMKoraoa Hesnb3sa NPUCBOUTL UAEHTUMUKATOPY LLesbli FOTOBbIN Mac-
CUB B npoLiecce paboTbl, HeNb34 CTaHOAAPTHbIMU CPEACTBAMU NEePenpUCBONTb PAS, 3Ha-
YeHM YacTn Maccuea (Tak HasbiBaeMble CNancbl Un cpesbl).

MaccuBbl 6bIBatOT Kak 0gHOMEpPHbIe, TaKk 1 MHOroMepHble. MHOroMepHbIi MaccuB - 3TO BCe-
roa MaccvB U3 MAaCCUMBOB MEHbLLEro pasmepa: ABYMEPHbI MAacCUB - 3TO MAaCCUB OJHOMEPHbIX,
TPEXMEPHBIN - MacCMB OBYMEPHbIX M Tak ganee. MpaBuna MHULUMANMU3ALMM Y HUX He OTanYa-
toTcs. MpeobpasoBaTb TMN MaccuBa HeNb3s HUKOrAa, HO MOXHO Npeobpa3oBaTtb TUM Kax[oro
OTAE/IbHOIO 3/IEMEHTA NPU YTEHUU. ITO CBS3AHO C TEM, YTO MO, MacCUBbI Cpa3y BblAeNSeTcs
HenpepbiBHas 061acTb NaMaTK, a CO CMEHOM TUna BCcex 3Ha4YeHmin MaccmuBa 3Ty 061acTb HyXKHO
6yneT nnm 3HaYMTENbHO PACLUMPSATL MW 3HAYUTENIBHO CYXKaTb.
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KntoueBoe cnoBo final paboTaeT ToNIbKO C NOAEHTU(MKATOPOM MacCKBa, TO eCTb He 3anpe-
WAeT U3MEHATb 3HAYEHNS ero 3/1IEMEHTOB.

Ecnu norvka nporpammbl npegnonaraeT co3aaHne HUXHUX U3MepPEeHNii MaccmnBa B npoLecce
paboTbl NPOrpaMMsbl, TO NPU UHULIMANTM3ALLIMN MAaCCUBa BEPXHErO YPOBHS He CrieQyeT yKasbiBaTb
Pa3MepHOCTN HUMHUX YPOBHEN. ITO CBA3AHO C TEeM, YTO NPW MHULMANMU3aLmMuK, Java cpasy Bbl-
oensieT NamsATb Nof BCe U3MEPEHUs], a MPUCBANBAHNE HUXKHUM N3MEPEHMAM HOBbIX CCbIJIOK Ha
cospgaBaeMble B npoLecce paboTbl MaccuBbl, byaeT nepecosnasatb obiacTn namMaTu, NosyyaeT-
cA Hebonbllasa yTeuka naMaTu.

MpounTaTh M3 MaccuBa 3HaAUYEHNE BO3MOXHO 0O6paTMBLLNCH K fAYelike MaccuBa No MHOEKCY.
3anucaTb B MacCuB 3Ha4YeHMe BO3MOXHO 06paTUBLUNCL K SUelike MaccmBa No MHAEKCY, U npu-
MEHMB onepaTop NpMUcBanBaHus.

int i = array[0@];
array[1l] = 10;

B kaXaoM 0b6bekTe MaccuBa ecTb cneuunanbHoe none (puc. E) KOTopoe obo3HavaeT OJnHy
[aHHOro MaccuBa. Mone HaxoaAuTcs B Knacce __Array__ U ABNSeTCs Ny6JIMUHON KOHCTAHTOM.

Puc. 8: KoHcTaHTa ¢ AsiIMHOW MaccuBa

2.5.1. 3apaHusa gna camonpoBepKu

1. MNoyeMy MHOEKcaumna MaccmBa HaAUMHAETCS C HyNA?
2. Kakown nnpekc byget nocnegHum B Maccuee n3 100 anemeHTOB?
3. Ckonbko bygeT co3gaHo 0gHOMEPHbIX MaCCMBOB NPU MHMUMANM3aLNM MaccnBa 3x37?

2.6. ba3oBbiM (hyHKLMOHAN A3bIKA

2.6.1. MareMaTuueckue oneparopbl

MaTemaTuyeckmne onepaTopbl paboTaloT Kak 1 NpeanonaraeTcs - CKAaabiBakoT, BblUMTALOT,
LEeNsT, YMHOXAIOT, AeNatoT 3TO No NpMopUTeTaM M3BECTHLIM HaM C MATOro Knacca, a ecnm npu-
OpuTeT 0OMHAKOB - clieBa HanpaBo. CneumnanbHOro onepartopa Bo3BeAeHUS B CTEMNEHb KaK B
namToHe HeT. EQMHCTBEHHOE, YTO CnedyeT NOMHUTb, YTO onepaTop NpMcBanBaHMUS NPOAOXKA-
eT bbITb ONEepaTopoM NpPMUCBaMBaHUSA, a HE ABNSETCA MaTeMAaTUUYECKMM PAaBEHCTBOM, a 3HAUUT
CHavasia nocymMTaeTcs BCE, YTO C/ieBa, a NOTOM pe3ynbTat nonpobyeT NPUCBOUTLCS NepemMeH-
HoM cnpaga. lMpMnomMMHaeM 4YTo TaM 3a Aena C LelovYnCNeHHbIM geneHnem 1 otbpacbiBaHNEM
ApobHoM YacTu.
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2.6.2. VYcnoBusa

Ycnosua npeacTtaBfieHbl B A3blKe NpUBbIYHbIMU if, else if, else, «eCnn», «<mMHa4e eCcnn», «B
NPOTUBHOM CJlydae», KOTopble SBNSKOTCS eQMHbIM onepaTopoM Bbibopa, To eCTb eCnu UCMOJIHe-
HMe NporpaMmsbl NOLLIO MO OAHOM U3 BETOK, TO B APYryt0 BETKY YCNOBUSA NPOrpamMMma TOUYHO He
3aMpéT. Kaxkgas BeTBb YC/IOBHOMO onepatopa - 3T0 OTAENbHbIA KOL0BbIM 6/10K CO CBOUM OKpY-
XXEHUEM U NTOKaSIbHbIMU NEePEMEHHbIMMU.

CywecTByeT anbTepHaTmBa onepartopy else if - ncnonbsoBaHme oneparopa switch, KOTo-
PbI MO3BONSET OCYLLLECTBISATb MHOXECTBEHHbIN BbIOOP Mexay YNCNOBbIMY 3HaUYeHnaGMu. Y one-
paTtopa eCcTb psf 0CobeHHOoCTeNn:

— 3TO0 oneparop, COCTOSALWMNIM N3 OAHOI0 KOAO0BOro 6/10Ka, TO eCTb CEerMeHTbl Kofa HaxogaTcs
B 0gHOM 0bnactu BMaAnMocTu. Ecnn He ncnonb3oBaTb onepaTop break, eCTb PUCK «NpoBa-
NMBaTbCSA» B CNienyrLmMe KENCh;

— Henb34 co34aTb ANana3oH 3HAYEHUN;

— [0CTaTOYHO CJ/IOXHO CO34aBaTb JIOKasibHble NepeMeHHble C OAMHAKOBbIM Ha3BaHMEM ON14
KaXk[oro Kerca.

2.6.3. Uuknbl

LLknbl npencTaBneHbl OCHOBHbIMU KOHCTPYKLMAMU:
— while () {3
— do {3} while();
— for (5350 {3
LiMkn - 370 Habop NOBTOPSIOLLNXCS 4,0 HACTYMNEeHMS YCNOBUSA AeACTBMIA. while - camMblii Npo-
CTOW, Yalle BCEro UCMonb3yeTcs, Korga HYXHO onncaTb 6eCKOHeYHbIN UnK. do-while eanH-
CTBEHHbIN UMK C NOCTYC/OBMEM, TO €CTb CHayana BbINOMHAETCA Teno, a 3aTeM NpuHMMaeT-
CA pelleHne 0 HeobxXxoaMMOCTM 3aUMKINBAHUS, UCMONb3YeTCa A9 OXWAAHUS OTBETOB Ha 3a-
MPOC 1 BO3MOXHOIO MOBTOPEHUS 3anpoca No YCNOBMUI0. for - KNaCCUYECKM CYETHDIN LUK, ero
no4yemy-To NporpaMmucTbl NtobaTt 6onblue Bcero.
CyLLecTByeT TaKXe aKTUBHO nponaraHgmpyembln umkn - foreach, paboTaet He COBCeEM ove-
BUOHbIM 06pa3om, ansa noHnMaHms ero pabotol He0bxoaAnMMo o3HakomuTbes ¢ OOM 1 NOHATUEM
nTeparopa.

2.6.4. bBbuHapHble aputhMeTUUECKME ONepaTopbl

B coBpeMeHHbIX peanuax MeraMoLLHbIX KOMMNbIOTEPOB BPSA, /M KTO-TO 3a4yMblBaeTcs 06 on-
TMMKU3aLUMM CKOPOCTM BbINOJTHEHWUS NMPOTrPaMMbl UM 3KOHOMUKU 3aHMMAeMon NamMaTu. Ho BCé
MeHsIeTCs, Koraa NporpaMMnUCT BnepBble MPUHMMAET C/I0XKHOE pelleHure: 3anporpaMMmnpoBaTb
MUKPOKOHTPOINEP UK OPYron «MHTepHEeT Beller». TaM B BalleM pPacrnopsi)KeHun xankue na-
pa coTeH KnnobanT namsTh, ecyiv O4eHb NOBE3ET, B KOTOPbIE HYXKHO He TONTbKO KaK-TO BIOXKMUTb
TEKCT MPOrpamMmbl U UCMONHAEMbIN BMHAPHbIN KOA, HO U KaKMe-TO MPOMEXYTOYHbIe, NOJb30Ba-
TeNbCKMe 1 apyrue naHHble, bydepbl obMeHa n 0bpaboTku. [lpyras cuTyaums, B KOTOPOM HYXHO
HauMHaTb «AyMaTb O 3aHMMaeMOM NPOCTPAHCTBE» 3TO pa3paboTka NPOTOKOIOB NepefaYn gaH-
HbIX, YTObbI NpoTOoKOoN 6bIN BbICTPLIN, HE NepenaBan No ceTn bonbwmne 06bEMbI aHHbIX 1 ObICTPO
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npeobpasoBbiBancg. Ha nomouwb NpUxoauT HaTypanbHas ons MHpoOpMaTUKKM CMCTEMA cumcne-
HUS, OBOUYHASA.
MaHunynauum gBONYHbIMM AAaHHBIMW NpeacTaBneHbl B [kaBa cneayolwymm onepaTopamm:
— & 6buTtosoe u;
— | butoBOE UNK;
— ~ buTtoBoe He;
— A UCKNYaroulee nnu,
— << CcOBUT BNEBO;
— >>CABWUr BNpaBo.
JInTepanbHbIe «U», «UJIN», KHE» Y3KE 3HAKOMbI MO YCNOBHbIM onepaTopaM. JlIntepanbHble one-
pauumn NPUMEHSTCS KO BCEMY YNCITOBOMY NINTEPany LE/TMKOM, a He K KaXKaoMy oTaenbHoMy bu-
Ty. Ux 0cobeHHOCTb 3aK/1I04aEeTCs B TOM, KaK 13bIK MPOrpaMMmUPOBaHNSA MHTEPNPETUPYET YnCna.

0 B Java B NnnTepanbHbIX onepaunax MOXKeT y4aCTBOBaTb TOJIbKO TUMN boolean,
aC++ BOCNpUHNMaeT nobon HeHyﬂeBOVI LLeNOYMCNEHHbIN nntepan Kak UCTuHy, a Hy-
NeBOWN, COOTBETCTBEHHO, KaK JTIOXKb.

Jlornka hopMmpoBaHUs 3HAYEHUS NPY 3TOM OCTAETCS TAKOM Xe, Kak U Npu BUTOBbIX onepa-
Lmsax.

A B AND ATBOR A B [ XOR
010 0 010 O 0l0] O NOT
ol1| o 0l1] 1 ol1] 1 ol 1
110 0 110/ 1 110 1 11 o
111 1 11111 111 o

Tabnuua 4: Tabnuubl ICTUHHOCTU BUTOBbLIX ONEpPaToOpPOB

Korga roBopst o 6uToBbIX onepauuax Bosen-HeBonen nossnsetTca HeobxoanMoCcTb NOroBo-
pUTb 0 Tabnmuax UCTUHHOCTKU. B Tabnuue @ Bbl BUAMTE Tabnuupbl UICTUHHOCTM ANS apudmeTm-
Yyeckunx bUToBbIX onepaunii. BUToBblie onepaunm OTINYAKTCS TEM, YTO AN HEMOATOTOBIEHHOIO
B3rns4a OHW NPOM3BOASAT NOYTM Marnyeckne AencTBms, NOTOMY YTO MaHUMNYNUPYHOT OBONYHbIM
npeacTaBneHnem yncna.

00000100 4 00000100 4 00000100 4
&00000111 7 [00000111 7 A00000111 7
00000100 4 00000111 7 00000011 3

~00000100 4
11111011 -5

Puc. 9: bBuHapHaga apupmeTmka

C buToBbIMM caBurammn pabotatb ropasfo MHTepecHee v BolrogHee. OHW NPOM3BOASAT apuUd-
MeTMYECKUI COBUI 3HAYEHUS CrieBa Ha KONMYECTBO pa3psifoB, YKasaHHOe cnpaea, B Tabnuue
B npeacTaBfeHbl YMcna, B GUTOBOM npencTaBNeHUN 3TO ofHA eAMHCTBEHHAs eaMHuLA, Haxo-
OALLAACS B pasHbIX paspsaax ymcna. 3To AeMOHCTpaLNS coBUra Ha OAuH paspsia BNeBo, 1, Kak
CnefcTBue, yMHOXeHMe Ha aBa. ObpaTHasa cUTyaLmMs Co CABUIOM BNPaBo, OH ABMAETCS LLeNoYmnc-
NEHHbIM feneHnem.
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N oo ow

Ymcno | buHapHoe Cosur Ymcno | buHapHoe Coswur
2 000000010 | 2 << @ 128 | 010000000 | 128 >> @
4 000000100 | 2 k< 1 64 001000000 | 128 >> 1
8 000001000 | 2 << 2 32 000100000 | 128 >> 2
16 000010000 | 2 << 3 16 000010000 | 128 >> 3
32 000100000 | 2 << 4 8 000001000 | 128 >> 4
64 001000000 | 2 << 5 4 000000100 | 128 >> 5
128 | 010000000 | 2 << 6 2 000000010 | 128 >> 6

Tabnuua 5: ButoBble caoBuUru

— X && Y - nuTepanbHas;

— X || Y-nuTepanbHas,

— IX - nnuTepanbHas;

— N << K- N x2K;

— N >> K- N/2K,

— x & y-butoBast. Lecnmobax=1ny=1;

— x | y-6utoBas.1ecnn xoTta bblognH M3 x =1 mnnny =1;
— ~x - 6butoBas. 1 ecnu x =0;

— x A y-b6uToBas. 1 ecnm x oTAnYaeTcs oT Y.

2.6.5. 3apaHusa pna camonpoBepKu

1. MoueMy HexenaTenbHO UCMOb30BaTb ONepaTop switch ecnn Hy>KHO NPOBEPUTL AMaNa30H
3HAYEHUI?

2. Bo3MoxHo nu 3anncaTb 6E€CKOHEYUHbIV LMK C NOMOLLbIO onepaTopa for?

3.2+ 2 % 2 ==2<< 2> 1?

2.7. ®OyHKuUUMU

DYHKUMUA - 3TO UcnonHsaeMsbllt 6ok koga. GyHKUKUSA, NPUHAAeXalas Knaccy HasbiBaeTcs
MeTOo[0M.

void int method(int paraml, int param2) {
//function body

3

public static void main (String[] args) {
method(argl, argl);
3

Mpy 06baBReHM YHKLMM B KPYbiX CKOBKax yKa3biBatOTCs MapaMeTpbl, a Npu Bbi30OBE -
apryMeHTbl.

Y hyHKUMI ecTb NpaBuia MMEeHOBaHUSA: PYHKLMSA - 3TO NEepPexonHbl raros COBepPLIEHHOrO
BMAa B HACTOSLLEM BpeMeHU (BEPHYTb, MOCYMTATb, YCTAaHOBUTb, CO3aTb), YacTO CHabxaeMbli
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[gonosiHeHeM, cybbekToM gencteusi. Metonpl B Java nuwyTtca lowerCamelCase. BaxHo, B Ka-
KOM NMopsiike 3anMcaHbl NapameTpbl METOAA, OT 3TOro byAeT 3aBMCETb NOPSAOK Nepeaaym B Heé
aprymeHToB. MeTogbl 060cobneHbl M X napaMeTpbl JTIOKabHbI, TO €CTb HE BUAHbI APYrUM (yHK-
LmsaMm.

A Henb3s nucaTb yHKLMM BHYTPU APYIFNX YHKLMNA.

Bce apryMeHTbl NepeaarTcs KONMPOBAHUEM, HE BaXKHO, KONMUPOBaHWE 3TO UYNC/IOBOMN KOH-
CTaHTbl, YNC/IOBOIr0 3HAYEHMA NEePeMeHHON N XPaHUMOWN B NepPeMeHHOM CCbIIKe Ha MacCuB.
CaM 06beKT B MeTo[, He KONMMpYyeTcs, a KONnpyeTcs TOSIbKO ero CChinka.

Bo3BpalllaeMble U3 METOL0B 3HaYeHMa NoABNAOTCA B TOM MecTe, rae MeTof 6bi1 Bbi3BaH.
Ecnu 6yaeT Bbi3BaHO HECKOJIbKO METO0B, TO BECb KOHTEKCT UCMOJIHEHMSA NepBOro MeTona Co-
XpaHaeTcs, knagértca (Ha CTeK) B CTOMKY YXXe Bbi3BaHHbIX METOA0B 1 NPOLLeccop UAET BbINon-
HATb TONIbKO UYTO BbI3BaHHbI BTOPOI MeTof. o 3aBepLleHnn BbI3BAHHOMO BTOPOro MeToaa, Mbl
CHMMAaEM CO CTeKa Nexalluii TaM KOHTEKCT NepBoro Metoaa, KNnaaém B Hero BepHyBlieecsa 13
BTOPOro MeToda 3HavyeHue, eCivi OHO eCTb, U NMPOOXKAEM UCNONTHATL NEPBbI METOA.

Bbi30B MeToAa - 3T0, MO CMbIC/Ty, TOXE CaMoe, UTO NOACTaBUTb B KOJ, Cpasy ero Bo3Bpallae-
MOe 3HayeHwue.

CurHaTtypa MeToga - 3To UM MeToa U ero napameTpsbl. B curHaTypy Metona He BXOAUT BO3-
BpallaeMoe 3HauyeHure. Henb3ga HanucaTtb JBa MeToda C OAMHAKOBOW CUTHATYPOA.

Meperpyska MeTOQ0B - 3TO MeXaHN3M A3biKa, NO3BONAOLLMIA HANMCaTb METObl C OANHAKO-
BbIMM Ha3BaHMAMMU W Pa3HbIMK OCTABLUIMMUCA YaCTAMU CUTHATYPbl, YTOObI MONYUYNTb €ANHOOB-
pasue Npu BbI30BE CEMAHTUYECKM CXOXUX METOM0B C PA3HOTUMHBIMWU AaHHbLIMU.

2.8. TpakTuyeckoe sapaHue

1. Hanucatb MeTop «LWndp Lesapsa», c byneBbiM napaMeTpoM 3awndpoBaHmsa 1 pacwmngpo-
BaHMWS U YNCITOBbIM KJTHOUOM;

2. Hanucatb MeToAd, NPUHMMAIOLWLMI Ha BXOL4, MacCuB Yncen 1 napameTp n. Meton AOMKeEH
OCYLLECTBUTb LMKNNYECKMA (NOCNEAHNI 3NIEMEHT NPU COBUIe CTAHOBUTCS NEPBbLIM) COBUT
BCEX 3/1IEMEHTOB MacCMBa Ha N NO3ULWUIA;

3. Hanucatb MeTon, KOTOPOMY MOXHO Nepenatb B Ka4ecTBe apryMeHTa MacCmB, COCTOSALLMN
CTPOro u3 eauHUL, 1 Hynen (Lenble yncna Tmna int). Meton LOMKEH 3aMEHUTb €ANHMLLBI B
MacCKBE Ha HYNN, a HYNIM Ha eANHULLBI U He coaepXXaTb BETBAEHUM. Hanncatb Kak MOXHO
6onblue BapMaHTOB MeToAaA.

TepMVIHbI, onpegesyieHnda n CoKpaweHud

Typecasting npeobpasoBaHMe TUMOB MEPEMEHHbIX B TUMN3MPOBAHHbIX A3blKax Npo-
rpamMMmnpoBaHnSA

NpoeHTndunkatop noeHTnnKaTop NnepeMeHHoON — Ha3BaHWe NepeMeHHOM, Mo KOTOPOMY BO3-
MOXHO MONy4YnTb AOCTYN K 061acTy NnaMaTn, COOTBETCTBYHOLLLEN 3TOM Ne-
peMeHHOM
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NHuumanmnsaunsa

MaccuB

MeTopn,

NepenonHeHue

Tunusaumsa

OLHOBPEMEHHON 0OBbABNEHME NEPEMEHHOM M NPUCBANBAHME €N 3HaYe-
HUA

CTPYKTYpa AaHHbIX, XpaHsaa Habop 3HaueHui B HenpepbiBHOM o6nacTtu
namsaTu

prHKLI,VIFl B A3bIKE MPOrpaMMmnpoBaHnd, npuHagsiexallada Ksaccy

LenovncneHHoe nepenonHeHune (aHrn. integer overflow) — cutyaumsa B Kom-
NblOTEPHOM apuUMeTHKe, NPU KOTOPOW BbIYUCIIEHHOE B pe3yfbTaTte one-
pauumn 3HaYeHne He MOXeT OblTb MOMELLEHO B TUM AAHHbIX

KJ'IaCCI/ICbVI Kauua no tTmnam
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