Jleknuda 3: Jlekcuka sa3bpika Java

Koanposka

Texnonorus Java, kak miargopma, U3HAYAIBHO CHPOEKTUPOBAHHAS IS
I'mobanpHO# ceTn Internet, JomkHAa OBITH MHOTOS3BIKOBOM, a 3HAYUT, OOBIYHBIN
nabop cumBosioB ASCII (American Standard Code for Information Interchange,
AMEpUKaHCKUNA CTaHAapPTHBIM KOJ oOMeHa WHbOpMaIei), BKIOYAONUi B ce0s
JUIIb JIATUHCKUHM an(aBuT, HUU(PHI U MPOCTEUIINE CIIEHHUATIbHBIE 3HAKU (CKOOKH,
3HAKW TpenuHaHus, apumMeTHdecKkue onepanuy 1 T.1.), HepoctatoueH. [loatomy
JUISL 3alMCU TEKCTa MpOorpaMMbl MpPUMEHsIETCsl Oojiee YHUBEpCallbHas KOJIHUPOBKA
Unicode.

Kak wu3sectHo, Unicode npencrasinsier CUMBOJBI KOJOM W3 2 Oaiir,
OMUChIBasA, TakuM o00Opa3oMm, 65535 CHMBOJIOB. DTO MO3BOJISIET MOAJIEPKUBATH
IIPAKTUYECKA BCE pACHPOCTPAaHECHHbIE 3bIKM Mupa. llepBeie 128 cumBoOIIOB
coBmagaror ¢ Habopom ASCII. OpgHako MHOHATHO, 4YTO TPEOyeTcs HEKOTOPOE
crenuaibHOe 0003HauYeHHE, YTOOBI UMETh BO3MOKHOCThH 33]1aBaTh B MPOrpaMMe
nmo6oii cumBon Unicode, Benp Hukakas KiaBHaTypa He IMO3BOJISET BBOIUTH Oojiee
65 ThICSY pa3TUYHBIX 3HAKOB. JTa KOHCTPYKIHUS MPEACTABIISET CUMBOJI Unicode,
ucnonb3yss Tojbko cuMBoiibl ASCII. Hampumep, ecnd B MporpaMMmy HYXKHO
BCTaBUTh 3HaK ¢ komom 6917, HeoOxoauMo e€ro mMpeiAcTaBUTh B

mectHaaarepuurom popmare (1B05) u 3anmcars:
\ulBO05,

npudeM OyKBa U JTOJDKHA ObITh CTPOYHOM, a MIECTHAAIATEpUYHbIE TUPPHI A,
B, C, D, E, F M0XHO uCHNONb30BaTh MPOU3BOJIbHO, KaK 3arjiaBHbIC, TaK H
crpounble. TakuM 00pa3oM MOXHO 3aKOAMPOBaTh Bce cuMmBoOJbl Unicode ot
\u0000 mo \uFFFF. BykBbl pycckoro andapura HaumHarotTcs ¢ \u0410 (Tonbko
oyxBa E mmeer xox \u0401) mo \u044F (xox 6ykeel & \u0451). B mocnemHnx
Bepcusix JDK B cocTaB NEMOHCTPAILMOHHBIX IMPUIIOKEHUU W aIlIUIETOB BXOIUT

HeOoubIas mporpamma SymbolTest, mo3Bonstomas mpocMaTpuBaTh Bech HabOp



cumBosioB Unicode. Ee ananor HeCIOXXHO HamucaTh CaMOCTOSTCIBHO. Jlis
NIEPEKOTUPOBAaHUsS OOJIBIIIMX TEKCTOB CIY)KUT YTHIWTA native2ascii, TaKxke
Bxossmias B JDK. Ona MoxeT paboTaTh Kak B IPSIMOM PEKUME — MEPEBOTUTH U3
pa3HooOpa3HbIX KoaupoBok B Unicode, 3ammcanubnii ASCII-cuMmBosiamMu, Tak ¥ B
obparHom (omius -reverse) — wu3z Unicode B cTaHIapTHYIO KOIHUPOBKY
OTIePAIIIOHHON CHCTEMBI.

B Bepcusix si3pika Java o 1.1 mpumensiics Unicode Bepcun 1.1.5, C Beimycka
1.8 ucnonb3yercst 6.2. Takum oOpazom, Java cienut 3a pa3BUTHEM CTaHAApTa U
OaszupyeTcs Ha coBpeMeHHbIX Bepcusix. s mo6oit JDK TouHyio Bepcuio
Unicode, wucronb3yeMyr0 B HEH, MOXXHO y3HaTh M3 JIOKYMCHTAIIMH K KIIACCY
Character. Odurmansubiii  web-caliT cTaHmapra, TIJI€ MOXHO TOJYYUTh
JOTIOJTHUTEIbHYI0 HHDopMarmio,— http://www.unicode.org/.

Urtak, wucnons3ys mnpocteimyo koaupoky ASCIl, wmoxxHO BBecTH
IPOM3BOJILHYIO TIOCIeIOBATeIbHOCTL cuMBOJIOB Unicode. /lanee Oyaer mokasaHo,
gyro Unicode ucrnonb3yeTcst He I BCeX JICKCEM, a TOJIBKO JIJIS TEX, JUISl KOTOPBIX
BaKHA TIOJIZICPYKKA MHOTHX SI3BIKOB, & IMEHHO: KOMMEHTApUH, UOEHMUPUKAMOpb,
CUMBOJIbHBIC M CTPOKOBBIC Jiumepaivl. JI7s 3alMCH OCTAJbHBIX JIGKCEM BITOJIHE

nocrarouno ASCII-cumBoI0B.

AHAJIM3 IPOrpamMMbl

KoMmnumsitop, aHanusupys nporpammy, cpasy pasieiser ee Ha:

. npobenwvt (White spaces);

. KOMMEHTapuu (comments);
. OCHOBHBIE JieKceMblI (tokens).
IIpobenl

Ilpobenamu B naHHOM CTy4dae HA3bIBAIOT BCE CUMBOJIBI, PAa30MBAIOIINE

TEKCT IPOrpaMMbI Ha JIEKCEMbL. ITO Kak caM CMMBOJI mpobera (space, \u0020,


http://www.unicode.org/

JECATUYHBIN KoJ 32), TaK ¥ 3HAKU TaOYISIUK U TiepeBoja cTpoku. OHU
UCTIOJB3YIOTCS IS pa3ziesieHusl JIEKCEM, a TakKe 711 0OpMIIEHUS KO, YTOObI
ero ObuIO Jierue untath. Hanpumep, cienyromyto 4acTb NporpaMMbl (BBIYUCIICHUE

KOpHEH KBaJIpaTHOTO YpaBHEHU):

double a =1, b =1, c = 6;

double D =b * b - 4 * a * c;

if (D >= 0) {
double x1 = (-b + Math.sqgrt (D)) / (2 * a);
double %2 = (-b - Math.sqgrt (D)) / (2 * a);

}

MOJKHO 3aIluCaTh U B TAKOM BHU/EC:

double a=1,b=1,c=6;double D=b*b-4*a*c;if (D>=0)
{double xl1=(-b+Math.sgrt (D)) / (2*a);double
x2=(-b-Math.sqrt (D)) / (2*a);}

B 00oux ciydasx KOMIHIATOP CTEHEPUPYET aOCOIOTHO OAMHAKOBBIN KO,
EnuHcTBEHHOE ~ CcOOOpakeHHWe,  KOTOPhIM  JIOJDKEH  PYKOBOJCTBOBATHCS
pa3pabOTUYUK, — 3TO JETKOCTh YTCHUS U JATbHCHUIIICH TTOIIEPKKH TaKOTO KOJIa.

s pa3ouenus tekcra Ha ctpoku B ASCIl mcmonp3yercs aBa cuMmBoiia —
"Bo3BpaT kapetku" (carriage return, CR, \u000d, necatn4nbiii koa 13) U CHMBOJI
HoBoti ctpoku (linefeed, LF, \u000a, necsaruunsiii kox 10). UToObI He 3aBHCETH OT
0COOEHHOCTEH HCTOIB3yeMOoH TaThopMebl, B Java nmpuMeHseTcs Hanbosee rTuOKuii

IIoaAxXon. 3aB€pH_I€HI/ICM CTPOKH CUHUTACTCA:

. ASCII-cumBoin LF, cuMBOI HOBOM CTPOKH;
. ASCII-cumBon CR, "Bo3BpaT kapeTku';
. cuMBoJ CR, 3a koTopbIM cpazy ke cieayeT cumBod LF.

Pazbuenne Ha CTPOKHM BaXKHO JJI1 KOPPEKTHOTO pa3OUEHUs Ha JICKCEMBI (KaK
y>K€ TOBOPHUJIOCH, 3aBEpIIECHUE CTPOKU TaKKE CIYXKHUT pa3aeiauTeNIeM MEeXIy
JIeKCeMaMu), ISl TPaBUIBLHON pabOThl CO CTPOKOBBIMH KOMMEHTApUSIMH (CM.
cienyromyo Temy "KomMmentapun'"), a Takxke s BbIBOJA OTJIaJOYHOMU

uHpopMmanuu (MpU BBIBOJAE OIMMOOK KOMIWJISIUM M BPEMEHH HCIIOTHEHUS



yKa3bIBaeTCs, HA KAKOW CTPOKE MCXOTHOTO KOJla OHM BO3HUKIN). UTak, npoberamu
B Java cumuraroTcs:

. ASCII-cumBoi SP, space, mpoben, \u0020, AeCATUIHBINA KO 32;

. ASCII-cumBos HT, horizontal tab, cuMBOJI TOpHU3OHTABHOM
taOysstuu, \UO009, necaTnanbIi Ko 9;

. ASCII-cumBoun FF, form feed, cumBoa nepeBoga ctpanutisl (ObLT
BBEJICH JJ1s1 pabOThI C MPUHTEPOM), \u000c, TeCATUIHBIA KO 12;

. 3aBCPIICHHUC CTPOKH.

KomMmenTapun

KoMMmeHTapun He BIMSIIOT Ha pe3ylbTUPYIOIIMKA OWHApHBIA KOA H
UCIOJIB3YIOTCS TOJIBKO /711 BBO/IA MOSICHEHUH K ITPOrpaMMe.

B Java kommeHTapuu ObIBaIOT JBYX BUJIOB:

. CTPOYHBIE

. OJI0UHbIE

Crpounsie koMMeHnTapun HauuHarotcsi ¢ ASClI-cumBonioB // u miasTces 1o
KOHIIa TeKymed cTpoku. Kak mnpaBuio, OHU HCIONB3YIOTCA MJIs MOSCHEHUS
MMEHHO 3TOM CTPOKH, HAIIPUMED:

int y=1970; // ronm poxImeHus

bnounbie komMmeHTapuu pacnojaratorcs Mexxay ASClI-cumBomamu /* u */,
MOTYT 3aHMMAaTh [IPOU3BOJIBLHOE KOJIMUECTBO CTPOK, HAIIPpUMeEp:

/ *

OTOT LIMKJI HE MOXET HAUMHATBLCSH C HYJIA

M3-3a OCOOEHHOCTEM aJIToOpUTMa
*/

for (int i=1; i<10; i++) {

}
Yacto 6;109HBIE KOMMEHTApUN OOPMIISIOT CIEAYIOIIMM 00pa3oM (Kaxaast

CTpOKa HAYMHALCTCS C *):



/ *
* OnmcaHMe ajiropuTMa paboTe

* crlemgyolero LmMkJa while
*/
while (x > 0) {

}

brounslii kKoMMeHTapuii He 00s3aTelbHO JOJDKEH pacroyiaraThbCsi Ha

HCCKOJIBKUX CTPOKaAX, OH MOZKCT JaKC HAXOAUTHCA B CCPCAMHC OIICpaATOpPA:
float s = 2*Math.PI/*getRadius () */;

// BaKOMMEHTUPOBAHO MmJIS OTJIAIKU

B »sTomM mnpumepe ONOYHBIM KOMMEHTapui pa3OuBaeT apupMeTUYEeCKHe
onmepanuu. Beipaxenne Math.Pl mnpemocraBnser 3HadeHWe KOHCTaHTBI Pl
ompeneneHHoe B kimacce Math. BeizoB  wmeroma  getRadius()  temepb
3aKOMMEHTUPOBaH M He OyJeT Npou3BeAeH, MepeMEeHHas S Bcerga Oyner
npuHUMaTh 3HaueHue 2 Pl. 3aBepiiaeT CTpoKy CTPOYHBIH KOMMEHTapUi.

KomMmeHTapuu He MOTYyT HaXOIUThCS B CHUMBOJBHBIX M CTPOKOBBIX
aumepanax, uieHTUGUKATOpax (3TU MOHITHUS MOJPOOHO pacCMATPUBAIOTCS Jajiee
B dToi Jjekumu). Creayomuid mpuMep COIAEPKHUT CIyd4aul HENpPaBUIbLHOTO

IIPUMEHEHNUSI KOMMEHTAPHUEB:

// B »TOM IpuMepe TeKCT /*..*/ cTaHeT IpOCTO

// YacTbi CTPOKU S

String s = "text/*just text*/";

/*
Crnenyromasi CTpOKa CTaHET IPUYUHON OMIUOKH
MPU KOMITWJISIITUH, TaK KaK KOMMEHTapUil pa3ou
ums metoza getRadius()

*/

circle.get/*comment*/Radius () ;

A Takoi KOJ AOIYyCTUM:
// KoMMeHTapui MOXeT pas3neljiSTh BHBOBH OYHKIINMM:

circle./*comment*/getRadius () ;



// KoMMEeHTapum MOXET 3aMeHATb IPOOeJIk :

int/*comment*/x=1;

B mocneanHel cTtpoke MeXIy Ha3BaHHEM THIIA JAHHBIX INt U Ha3BaHWEM
MEPEMEHHON X 00s3aTebHO JOJDKEH OBITh MPOOEN WM, KaK B JAaHHOM TpUMeEpE,
KOMMEHTapUU.

KoMMeHnTapun He MOTYT OBITh BJIO)KCHHBIMU. CuUMBOJIBI /*, */, [/ He nMeroT
HHUKAKOr0 OCOOEHHOI'0 3HAYeHUs] BHYTPH YK€ OTKPBITBIX KOMMEHTApHUEB, Kak

CTPOYHBIX, TaK U OJIOUYHBIX. Takum oOpa3oM, B IpUMEpe
/* Hauajio komMmMeHTapmusa /* // /** 3aBepmeHue: */

OTHMCaH TOJIbKO OJMH OJIOYHBIM KOMMEHTAapUil. A B CJIEAYIOIIEM TpUMEpe

(cTpoku KoJla TPOHYMEPOBaHbI s Y100CTBA)

1. /*

2 comment

3 /*

4. more comments
5 */

6 finish

7. %/

KOMITHJIATOP BBIJACT OLIMOKY. BioYyHBIM KOMMEHTapuii Hayaics B CTpoke 1
C KOMOMHAIIMU CUMBOJIOB /*. BTopast oTKpbIBaroias KoMOuHaIus /* Ha cTpoke 3
OyJeT NpOUTHOPUPOBAHA, TaK KaK HAXOJUTCSA YK€ BHYTPH KOMMEHTapHs.
CumBosbl */ B cTpoke 5 3aBepmiar ero, a CTpoka 7 MOPOIMT OUIMOKY — TOMBITKA
3aKpbITh KOMMEHTApPU, KOTOPBIN HE ObLT HavaT.

JItoOble KOMMEHTapUH TMOJHOCTBIO YAAIAIOTCS W3 MPOrpaMMbl BO BpEMs
KOMIIWISILMY, TI09TOMY MX MOYXHO HCIIOJb30BaTh HEOTPAHWUYEHHO, HE ONAcCascCh,
YTO ATO MOBJIMSAET Ha OMHApHBIA KoJ. OCHOBHOE WX MpEJHA3HAYEHHUE - CHENIaTh
porpamMmy TPOCTOM JIsi MOHUMAHUS, B TOM YUCJIE U JUIS JPYTUX pa3pabOTYHKOB,
KOTOPBIM TIPUJAETCS B HEM pa3duparbcss MO Kakou-mubo mnpuunHe. Takke
KOMMEHTApUU 3a4acTyI0 HCIOJb3YIOTCA Ui BPEMEHHOIO HCKIIKOYEHHS YacTen
KOJ1a, HallpuMep:

int x = 2;

0;

int y



/*

if (x > 0)

y =y + x*2;
else
y = -y - x*4;

*/

y = y*yi// + 2¥x;

B »TOoM mnpumepe 3akoMMeHTHpOBaHO BeIpakeHue If-else u omeparop
CIIOXKEHUS +2*X.

Kak yxe roBOpwJIOCH BBIII€, KOMMEHTAPUU MOKHO NHCaTh CHUMBOJIAMH
Unicode, To ecTh Ha JIFOOOM SI3bIKE, Y00OHOM pa3paboTUHKY.

Kpome »ar1oro, cymectByeT ocoObIli BHJ OJOYHOTO KOMMEHTApUS —
KOMMEHTapuil pa3paborunka. OH MpUMEHSETCA ISl aBTOMATHYECKOTO CO3JAaHUS
JOKyMeHTanuu kona. B cranpmaptHyto moctraBky JDK, Haumnas c Bepcuu 1.0,
BXOJMT CHeluaibHas ytunurta javadoc. Ha Bxon el mojgaeTcss MCXOMHBIA KOJ
KJIACCOB, @ Ha BBIXOJE MoiyyaeTcs yaoOHas nokymeHtauus B HTML-popmare,
KOTOpasi ONMCBHIBAET BCE KJIACCHI, BCE HMX MOJA M MeTOAbl. lIpu 3TOM aKTHMBHO
WCITIOJIB3YIOTCSI TUIIEPCCHUIKH, YTO CYIIECTBEHHO YNPOIIAeT U3YyUEHUE MPOrPaMMBbl
(HanpuMep, yuTask OMMCAHUE METOAA, MOKHO C MOMOIIBIO OJHOTO HAXATHUSI MBIIIH
NEPEUTH Ha OIMCAaHWE THUIIOB, MCIOJbB3YEMBIX B KayeCTBE apPryMEHTOB WM
BO3BpAIIAEMOro 3HadeHus1). OJHAKO MOHATHO, YTO OJIHOTO HAa3BaHUSI METOAa U
NEPEYUCIICHUsI €ro apryMeHTOB HEIOCTaTOYHO JUIsi MOHHMMaHus €ro paloThl.
Heo0xoanmbl JOMOTHUTENbHBIE TOSICHEHUS OT pa3padOTUrKa.

KommenTapuii pa3paboTuuka 3amuchiBaeTCsl TaK Ke, KaK MU OJOYHBIM.
EnuncTBeHHOE paznuuve B HayajdbHOW KOMOMHALMM CHMBOJIOB — A

JOKYMEHTAIIMU KOMMEHTapUil He0OOX0AMMO HaYMHATh ¢ /**. Hanpumep:
/ * Kk
* BRIUMCJIEHME MOIYJIS LeJIOTO uMcia.
* 5TOT METOI BO3BpallaeT
* aOCOJINTHOE 3HadYeHMe apIl'yMeHTa X.
*/
int getAbs (int x) {



i1f (x>=0)
return x;
else

return -x;

}

[lepBoe mnpemIokKEHUE OKHO COJEPkKATh KpPaTKOE PE3IOME BCETO
KOMMEHTapus. B nanbHeiiniemM oHO OyAeT MCMOJIb30BAHO KaK MOSCHEHHE 3TOM
(GyHKIMU B CIIMCKE BCEX METOOB Kjacca (H1ke OyayT OnrcaHbl BCE KOHCTPYKIIMH
SI3BIKA, JIJI1 KOTOPBIX MPUMEHSETCS KOMMEHTapHid pa3padoTunKa).

[Tockosnbky B pesynbrare co3maercss HTML-gokymeHTauus, TO H
KOMMEHTapuii HeoOxoaumo mmcarh 1o npaBwiam HTML. Jlomyckaetcs
NPUMEHEHHE TEroB, TakuX Kak <b> m <p>. OmHako Teru 3arojoBkoB ¢ <hl> mo
<h6> u <hr> ucnonp30BaTh HEJB3s, TAK KAK OHM AKTUBHO MPHUMEHSIOTCS javadoc
JUJISL CO3AHUSI CTPYKTYPbI JOKYMEHTALIMH.

CumBonl * B Hayaye KaXJI0W CTPOKH U TMPEANIECTBYIONIUE €My MpOoOesbl U
3HaKU TaOYJAILIMU UTHOPUPYIOTCSA. VX MOXKHO HE MCIOJIb30BaTh BOOOIIE, HO OHU

yA00OHBI, Korga HeoOoxoauMo hopMaTUPOBAHUE, CKaXeM, B MPUMEpPax KOJa.
/ * Kk
* [lepBOe NpemJIOXeHME - KpaTKoe
* omnmMcaHMe MeToHa.
* <p>
* Tax odopmMugeTcs OpMMEp KoOIa:
* <blockguote>
* <pre>

* if (condition==true) {

* b getWidth () ;

* y x.getHeight () ;

* o}

* </pre></blockquote>

* A Tak onmceBaetrcsa HTML-cnomcox:
* <ul>

* <1i>MOXHO MCIIOJIb30BATHL HAKJIOHHEM WPUDT

* <i>kypcuB</1i>,



* <1i>wmnay xkMpHBI <D>XUPHBI< /D> .
* </ul>
*/

public void calculate (int x, int y) {

}

N3 storo kommenTapus Oynet creHepupoBad HTML-kox, BeITIS AsIIImA
MIPUMEPHO TaK:
[TepBoe npennoxkeHne — KpaTkoe ONMCAHUE METO/IA.

Tak opopmitsiercsa npumep Kojaa:

if (condition==true) {

X getwWidth () ;

% x.getHeight () ;

A Ttak onuceiBaercst HTML-cnincok:

* M0>XHO UCNOJIb30BaTh HAKJIIOHHBINA MIPUPT KypCUB,

* WJIN JKUPHBIN KUPHBIN.

Haxkomnen, javadoc nogaepxuBacT crerdaibHble Tern. OHM HAYMHAIOTCS C
cumBosia @. [MogpoOHOE ommcaHHWE ITHX TErOB MOXXHO HAWTH B JOKYMCHTAIUH.
Hanpumep, MOXHO MCHONB30BaTh Ter @See, yToObl coclaThCs HA APYrou KIacc,

TI0JIE WJIM METOM, WJIM JaXke Ha Ipyrou Internet-caur.
/ * Kk

* KpaTkoe omnmcaHmue.

* PasBEepHYTHM KOMMEHTAaPMUN.

* @see java.lang.String

* @see java.lang.Math#PI

* @see <a href="java.sun.com">Official
* Java site</a>

*/



[lepBas ccepimka ykaspiBaeT Ha kiacc String (java.lang — wasBanwme
OMOIMOTEKH, B KOTOPOHM HaXOIUTCS 3TOT Kitacc), BTopas — Ha moJte Pl ximacca Math
(cumBoOJI # pasjenseT Ha3BaHUE Kjacca M €ro Mojedl WM METOAOB), TPEThs
cchlaeTcs Ha opuIMaIbHBINA cailT Java.

KoMmmeHnTapuu pa3paboTurka MOTYT OBITH 3alMCaHbl Nepes] 00bIBICHUEM
KJIAaCCOB, HMHTepdehcoB, MoJied, METOAOB M KOHCTPYKTOpoB. Eciu 3amucaTh
KOMMeHTapuit /** ... */ B npyroi yacTu Koja, TO OMMOKKA HE OyIeT, HO OH He
HOMA/IeT B JIOKyMEHTAIIHIO, reHepupyemyto javadoc. Kpome Toro, Mo>xHO omucathb
naketT (Tak Ha3bIBAIOTCS OUOMMOTEKH, WM MOIyau, B Java). Jlns srtoro
HEOOXOMMO CO3J1aTh crenuaibHbld  (aim package.html, coxpanuth B HeMm
KOMMEHTapui U MOMECTUTH ero B karasor nakera. HTML-tekcr, conepxxammuuics
mexay Teramu <body> m </body>, Oynmer momelieH B JOKyYMEHTAIIMIO, a TIEPBOE

MMpCaJIOKCHUC 6YII€T HCIIOJIB30BaTbhCA OJIA KpaTKOﬁ XAPAKTCPHUCTHUKHU 3TOI'O ITAKCTA.

JIekceMbl

Wtak, MBI paccMOTpenu npobenst (B MUPOKOM CMBICIIE 3TOTO CIIOBA, T.€. BCE
CUMBOJIBI, OTBEYAOIIHE 32 (POPMATUPOBAHUE TEKCTA IPOTPAMMBbl) U KOMMEHTAPHH,
MpUMEHSIEMBIE JIJIs1 BBOJIAa TTOSICHEHUH K KOy. C TOUKM 3pEeHUsI POTPAMMHUCTA OHU
MPUMEHSIOTCS JIJIS1 TOTO, YTOOBI CAENIaTh MporpaMmy 00Jiee YUTAEMOU M MIOHATHOMN
JUTST TalTbHEUIIETO Pa3BUTHS.

C ToukM 3peHHMS KOMITMJISATOPA, a TOYHEE €ro 4YacTH, OTBEYAIOIICH 3a
JIEKCUYECKUM pa3dop, OCHOBHAs POJb npoOEeio8 U KOMMEHTapUeB — CIIYXKUTh
pa3eUTEeNISIMU MKy JIEKCeMaMH, TMPUYEeM CaMH  pa3JeuTeNn  Jajee
oTOpachIBalOTCS W Ha KOMITHJIMPOBAHHBIM KOJ HE BIMAOT. Hampumep, Bce

CIICAYHOIIUC ITPUMCPBI 00BABICHUS nepeMeHHoﬁ O9KBHUBAJICHTHBI:

// Vicnonb3yeMm npobejl B KaueCTBE pas3IesiuTeris.

int x = 3;

// 3mech pasnenmuTesieM GBJISETCS MepeBOI CTPOKM



int

// Bmechb pasmeyigeM 3HAKOM TabyJigaumum

int x = 3 ;

/%
* EOVHCTBEHHBM NPUHUMUIMAJIBEHO HeOOXOIVMBI
* pasmeamMTesb MeXOy Ha3BaHMEeM Tulla IaHHBEIX
* int ¥ MMeHeM TepeMeHHOM X 3IOeChb OIMCAaH
* KOMMeHTapmeMm OJIOUHOT'O THUIIA .
*/
int/**/x=3;
KOHG‘IHO, JICKCEMBI OUYCHDb pa3HOO6pa3HBI, N HMCHHO OHH OIIPCACIIAIOT

MHOTHE CBOMCTBA s3bIKa. PaccMOTpuM Bce UX BUBI O0Jee ToAPOOHO.

Buanl gexcem

Hwuoxe nepeunciiensl Bce BUIBI JIEKCEM B Java:
. udenmugpurxamopwi (identifiers);

. KiroueBbie cioa (key words);

. numepanut (literals);

. paznenurenu (separators);

. orepatopsl (operators).

PaCCMOTpI/IM HUX II0 OTACJIbHOCTH.



NnenTtudurkaropsl

Hoenmugukamopwt — 370 UMEHA, KOTOPHIE JAIOTCS Pa3IMYHBIM 3JIEMEHTAM
A3bIKa JUIS YOPOILIEHHS JocTyna K HUM. VIMeHa HWMEIT MakKeThl, KJIaccChl,
uHTEp(ENCchl, MONsl, METOAbI, apryMEHThl M JIOKaJbHbIE NEPEMEHHbIE (BCE 3ITH
HNOHATHA  MOAPOOHO  paccMaTpUBarOTCS B CIEIYIOINUX  JIEKIUX).
Hoenmuguxamopvr MOXKHO 3anucbiBaTh cuMBosiamu Unicode, To ects Ha TH000M
y0OHOM si3bIKe. J[JIMHA UMEHU HE OIpaHUYEHA.

WNnentudukatop coctout u3 OykB u mudpp. M He MOXKET HAUMHATHCS C
uu@pel. Java-OykBbl, UCHOJIb3yeMble B HACHTHU(PHUKATOPAX, BKIIOYAIOT B ce0s
ASCII-cumBostbr A-Z (\u0041-\u005a), 8-z (\u0061-\u007a), a TaKKe 3HAKH
noquepkuBanus _ (ASCIl underscore, \u005f) u mommapa $ (\u0024). 3Hak
J0JUTapa UCHOJB3YEeTCsl TOJBKO IpPHU aBTOMATHUYECKOM TeHepaluu Koja (Y4ToObl
UCKJIIOYUTH CIIy4ailHOE COBIMAJICHUE UMEH), IUOO MPHU UCTOJIb30BAHUM KAKUX-TTHOO
CTapblX OMONMOTEK, B KOTOPBIX JOMYCKaJUCh MMEHAa C 3TUM CUMBOJIOM. Java-
udpsel BtoyaroT B ce0st 00branbie ASClI-mimdpst 0-9 (\u0030-\u0039).

st UACHTU(DUKATOPOB HE JIOITYCKarOTCS COBHIAJCHUS C
3ape3epBUPOBAHHBIMU CIIOBaMHU (3TO KIIFOUEBBIE CIIOBA, OYyJIEBCKUE umepansl true
u false u null-rumepan null). Koneuno, ecnu 2 uaeHTHdHUKATOpa BKIOYAOT B CeOs
pa3Hble OYKBBI, KOTOPbIE OAMHAKOBO BBITJISIAT (HAIpHUMep, JaTUHCKas U pyccKas
OykBbI A), TO OHU CUUTAIOTCS PA3TUUHBIMHU.

B 2100 ek y)xe NpUMEHSIITUCH CIIEIYIONINE UOeHmu@duKamopbi.

Character, a, b, ¢, D, x1, x2, Math, sqgrt, x,
y, 1, s, PI, getRadius, circle, getAbs,
calculate, condition, getWidth, getHeight,
java, lang, String

Takoke JOMyCTUMBIMU SBIISIOTCS UOSHMUDUKAMOPDL.

Computer, COLOR RED, , aVeryLongNameOfTheMethod



KiaroueBnlie cjioBa

KiroueBbie ciioBa — 3T0 3apesepBupoBaHHbIe ciioBa, coctosiue u3 ASCII-

CHUMBOJIOB M BBIIOJHAIOIIUC PA3JIMYHBIC 3ada4X A3bIKA. BoT ux moOJHBIM CIHCOK

(50 croB):

abstract continue for new switch
assert™ default goto* package synchronized
boolean do if private this

break double implements protected throw

byte else import public throws

case enum instanceof return transient
catch extends int short try

char final interface static void

class finally long strictfpﬂ volatile
const’ float native super while

KnroueBbie cioBa goto u CONSt 3ape3epBUPOBAHbI, HO HE UCITOIB3YIOTCS. DTO
CIENIaHO IS TOTO, YTOOBI KOMITMJISAITOP MOT TMPaBHJIBLHO OTpPEarnpoBaTh Ha WX
UCIIOJIb30BaHUE B APYTHUX si3bikax. HampoTuB, 00a OyneBckux umepana true, false
u null-rumepan null yacTo cuMTarOT KIIOYCBBIMH CIIOBaMHU (BO3MOYKHO, TIOTOMY,
YTO MHOTHE CPEJICTBA pa3pabOTKH MOJCBEYMBAIOT UX TAKUM K€ 00pa3oM), OJHAKO
3TO UMEHHO JUMEPabl.

3HaueHWE BCEX KIIOUEBBIX CJOB OyJEeT paccMaTpUBATHCS B CIICIYIOITUX

JICKIMAX.

JIurepaJsbl

Jlumepansvt TMO3BOJIAIOT 3a7aTh B MPOTpaMME 3HAYCHHS JJIS YHCIIOBBIX,
CUMBOJIBHBIX W CTPOKOBBIX BBIpaXeHUH, a Takxke null-murepanos.Bcero B Java
OTIPEJICIICHO 6 BUIOB IUMEPAIO8.

. LEJTOUYMCIICHHBIN (integer);

. npoousrii (floating-point);

. Oynesckuii (boolean);

. CUMBOJIbHBIN (character);

. CTPOKOBBIH (string);



. null-rumepan (null-literal).

PaCCMOTpI/IM HUX II0 OTACIIbHOCTH.

Ilesi0uucIeHHbIE JUTEPAJIbI

Lleno4nciieHHbIC iumepaivl TIO3BOJIAIOT 32/1aBaTh 11EJI0YNCICHHBIC 3HAUCHUS
B JIECATEPUYHOM, BOCBMEPUYHOM M IIECTHAALATEpUYHOM Buje. JlecsaTepuyHbIit
dbopMaT TpaaMIIMOHEH W HUYEM HE OTIWYACTCS OT MPABWI, MPUHATHIX B JAPYTHX
s3bIKaxX. 3HAYEHHUS B BOCBMEPHYHOM BHJE HAYMHAIOTCA C HYJS, U, KOHEYHO,
ucnonp3oBanue mudp 8 m 9 3ampemieHo. 3amuch MIECTHAALATEPUYHBIX YHUCEI
HauynHaeTcs ¢ OX wim 0X (mudpa 0 u narunckas ASCII-6ykBa X B mpoU3BOJILHOM
peructpe). Takum o0pa3oM, HOJIb MOXHO 3alUCcaTh TPEMsS Pa3TUUYHBIMU

cnoco0amu:

0
00
0x0

Kax oObruno, a1 3anucu uudp 10-15 B mectHaauarepuyHom popmare
ucnonb3yrotcs OykBel A, B, C, D, E, F, mponucubie unu crpounsie. [Ipumepsr

TaKUX Jumepanos.

OxaBcDeF, OxCafe, O0xDEC

Tumnbl MaHHBIX pPacCMaTpPUBAIOTCS HIDKE, OJHAKO 371eChb HEO0O0XOJIUMO
YIIOMSHYTh JBa IICJIOYMCICHHBIX THma INt m long nmmuHoW 4 wm 8 Oaiir,
coOTBeTCTBeHHO (WiH 32 u 64 OuTa, cOOTBETCTBEHHO). O0a 3TH THIIa 3HAKOBEIE,
T.e. Tun int xpamut 3Hauenus ot -2 mo 2%-1, wmm or -2.147.483.648 no
2.147.483.647. Tlo ymoONuYaHUWIO WEIOYHCICHHBIA Jumepan wMeer Tum Int, a
3HAYUT, B TPOrpaMMe JOMyCTHUMO HCIOIb30BaTh Jumepaivl Toilbko oT 0 1o
2147483648, wnaue BO3HHMKHET OIMOKa KoMmmnwisuuu. [lpu 3TOM Jumepan

2147483648 MO0XHO MCIIOIH30BATH TOJIBKO KaK apryMEHT YHAPHOTO Omeparopa -



int x = -2147483648; \\ BepHO
int y = 5-2147483648; \\ 3mecb BOBHMKHET

\\ ommbra KOMIMUJIALUMA

COOTBETCTBEHHO, IOMYCTUMBIC 1UMePaibl B BOCBMEPUYHOM 3aIUCH JOJIKHBI
oerTe o1 00 mo 017777777777 (=2%-1), ¢ yHapHBIM OIEPAaTOPOM - JOIYCTHMO
taxxke -020000000000 (= -231). AHanoruyHO /I IECTHAALATEPUYHOTO (opmaTa
— ot 0X0 no Ox7Fffffff (=231-1), a Taxke -0x80000000 (= -231).

Tun long umeer muHy 64 OuTa, @ 3HAYUT, TTO3BOJISICT XPAHUTH 3HAYCHUS OT
-2% 5o 2%-1. Yto6B1 BBECTH TAKOU Jumepasn, HEOOXOMAUMO B KOHIIE ITOCTABHUTH
JaTHHCKYI0 OykBy L wmim |, Torma Bce 3HadeHue OyaeT TpakToBaThcs Kak long.

AHaNOrM4YHO MOKHO BBIITMCATh MaKCHUMaJIbHbIC AOIIYCTHUMBIC 3HAYCHUA JI1 HUX!

9223372036854775807L

077777777777 777777777TL
OxT7TEffffffffffffffL

// HauboJbuMe OTpMIaTEesSIbHEE SBHAUEHUS :
-9223372036854775808L
-01000000000000000000000L
-0x8000000000000000L

Jlpyrve npuMepsl LEIOYUCICHHBIX umepaios tuma long:

0L, 1231, 0xCOBOL



J{poOHBbIe JIMTEpPaJIbI

JlpoOHbIe aumepanvt TPEACTABIAIOT CcoOOM dHMClIa ¢  IIaBarolien
JecITUYHOM ToukoM. IlpaBuna 3amWcu TakMX 4YHCEN TaKue K€, KaK WU B
OOJBIIMHCTBE COBPEMEHHBIX SI3bIKOB ITPOTrPaMMHUPOBAHUSI.

[Tpumepsr:

3.14

2.

.5

7el10
3.1E-20

Takum 0O6pazom, IPOOHBIN 1umepan COCTOUT U3 CIETYIOIINX COCTABHBIX

YacTeu:
. 1esas 4acTh;
. necstuaHas Touka (ucronb3yercs ASClI-cuMBon Touka);
. JIpoOHast 4acTh;
. nopsiiok (coctout u3 natuHckor ASCII-OykBbl E B mpon3BOIbHOM

PETUCTPE U TEJIOTO YUCIIA C OMIIMOHAILHBIM 3HAKOM + WIIH -);

. OKOHYaHHUE-yKa3aTelb THIIA.

[lenas w ppoOHas YacTH 3alUCBIBAIOTCS ACCATUYHBIMH LUppaMu, a
yKaszaTelb Tuna (aHajor ykaszatens L wmu | 1u1st 1ienounciieHHbIX aumepaios tTana
long) umeer nBa BOo3MOXHBIX 3HaueHus — yatuHckas ASCII-Oyksa D (mist tuna
double) wmu F (myst Tuma float) B mpousBonbHOM peructpe. OHM OyAyT MOJAPOOHO
PaccMOTPEHBI HIKE.

Heo0XxoauMbIMK 9acTSIMU SIBIISTFOTCS:

. XOTs OBl O71HA 1TM(pa B 11eJI0M UK JPOOHOM YacCTH;

. JeCSITUYHAS TOYKA U TI0Ka3aTeNb CTEIIeHH, WIH yKa3aTellb THIIA.

Bce octanbhbie yacTu HeoOsi3arenbHble. Takum oOpa3zoM, "MUHUMAaIbHBIE"

JIpOOHBIE iumepaibl MOTYT ObITh 3allMCaHbl, HAPUMED, TaK:



.1
lel
1f

B Java ectb nBa npoOHBIX THIA, ynoMsiHyThIe Bhimie, — float u double. Mx
nuHa — 4 1 8 6alT unu 32 u 64 6uta, COOTBETCTBEHHO. JIpoOHBIN 1umepan nmeet
tun float, ecnmu oH 3akaHUMBaeTCs Ha JATHHCKYI OykBYy F B MpOM3BOJIEHOM
peructpe. B mpotuBHOM ciiydae oH paccMarpuBaeTcs Kak 3HaueHue tuna double u
MOJKET BKJIIOYaTh B ce0s okoHuanne D wmm d, xak mpusmak tuma double

(McToNb3yeTcst TOMBKO AJIsI HATTSAHOCTH).
// float-mmreparisr:
1f, 3.14F%, 0f, le+b5F
// double-nurepale:

0., 3.14d, le-4, 31.34E45D

B Java npoOubie uncia 32-0utHoro tuna float u 64-outnoro tuna double
XpaHATCS B MaMATH B OWHApHOM BHIe B (opMmaTe, CTaHIAPTU3UPOBAHHOM
cneundukamueit [EEE 754 (momnoe naspanme — |EEE Standard for Binary
Floating-Point Arithmetic, ANSI/IEEE Standard 754-1985 (IEEE, New York)). B
9TOM cnenuUKAIMUA OMUCAHBI HE TOJHKO KOHEYHBIC APOOHBIC BEIMYMHBI, HO H

ellle HECKOJIBKO OCOOBIX 3HAYEHMI, a UMEHHO:

. MOJIOKUTENIbHAS M OTpUIIaTeIbHAsI OECKOHEUHOCTH (positive/negative
infinity);

. 3HaueHue "He yncio”, Not-a-Number, cokparnienno NaN;

. IIOJIOKUTEIIbHBIN U OTPULATEIIBHBIN HYJIU.

JUIst 3TUX 3HAYEHUW HET CHeluuaIbHbIX 0003HaueHUH. UTOOBI MOIYYHTH
TaKWe BEJMYMHBI, HEOOXOIUMO JIMOO MPOU3BECTH apU(METUUECKYIO OIEpaIuio
(Harmpumep, pe3yabTatoMm neneHus Hoib Ha HOub 0.0/0.0 seusercs NaN), muGo
oOpaTuThCs K KOHCTaHTaM B kiaccax Float wm Double, a wumenno

POSITIVE_INFINITY, NEGATIVE_INFINITY u NaN. bonee monpoGHo padota

C DTUMHU 0COOCHHBIMU 3HAYCHUSIMH paccMaTpuBacTCA B CJ'IC,JIYIOI_Heﬁ JICKIIHNH.



Tunel gaHHBIX HAKIAABIBAIOT OTPAHWYCHUS HA BO3MOXKHBIC 3HAYCHUS
Jumepanog, Kak U Ui LEJOYUCICHHBIX THMOB. MakcuManbHOE MOJOKUTEIBHOE
KOHEYHOE 3HAUYCHUE APOOHOTO 1umepand.

. s float: 3.40282347e+38f

. s double: 1.79769313486231570e+308

Kpome Toro, myis ApoOHBIX BEIMYMH CTAHOBUTCS BAXKHBIM €IIE OJIHO
MpeebHOE 3HaYCHUE — MUHIUMAJIBHOE TTOJIOKUTEIIPHOE HEHYJIEBOE 3HAUCHHE:

. s float: 1.40239846e-45f

. ais double: 4.94065645841246544¢e-324

[TompITKa yKa3aTh iumepai CO CIUITKOM OOJIBITAM a0COFOTHBIM 3HAYCHUEM
(manpumep, 1e40F) nmpuBeaeT K ommMOKe KOMIWIALMU. Takas BeIMYMHA JOJIKHA
MPEJICTaBISIThCSI OECKOHEYHOCTHIO. AHAIOTUYHO, YKa3aHUe Jumepaa co CIUIKOM
MajbiM HEHYJIeBbIM 3HaueHueM (Hampumep, 1e-350) Takke MPUBOIUT K OILIMOKE.
OT0 3HaYe€HHE JOHKHO OBITh OKpyriieHO 10 HyJsa. OJHAKO €CIM OKPYIJICHHE

IIPUBOAUT HC K HYJIIO, TO KOMITMJIATOP IIPOU3BCACT €0 CaM:

// omrbka, BHpPaxeHMEe OOJDKHO OBITbH OKPYyIJIeHO mo O
0.00000000000000000000000000000000000000000001 £
// oumbKy HEeT, KOMIMJIATOP CaM OKpyIJideT mo 1

1.00000000000000000000000000000000000000000001£
CranaapTHBIX BO3MOXKHOCTEW BBOJUTH IPOOHBIC 3HAUCHUS HE B ICCATUYHOMN
cucreme B Java Het, omHako kiaaccel Float m Double mpegoctaBisiior MHOTO

BCIIOMOIaTC/JIbHBIX MCTOA0B, B TOM YHCJIC U OJIA TaKou 3aJa4H.

Jlornueckue JuTepasbl

Jlornyeckue aumepanvt IMEIOT JBa BO3MOXKHBIX 3HaueHus — true u false.

Ot ABa 3apC3CPBUPOBAHHBIX CJIOBA HC ABJIAIOTCS KIIFOYCBBIMU, HO TAKKC HC MOT'YT

HCIIOJIB30BAaThHCA B KQUECTBE I/I,ZleHTI/I(i)I/IKaTOpa.



CuMBOJIbHBIE JIUTEPAJbI

CuMBOJIBHBIC JUmMepanbl OMKMCHIBAIOT OAMH CHMBON M3 Habopa Unicode,
3aKJIIOUEHHBIM B OAMHOYHBIC KaBbluku, uiu amnoctpodsr (ASClI-cumBon single

quote, \u0027). Hammpumep:

'a' // maTuHCKas OyKBa a

' ' // npobemn

'K' // rpeueckas OykKBa Karmna

Taxkxe AOITYCKACTCs CIICHUAIbHAA 3aIIMCh OJIA OIMMCAaHWA CMMBOJIA YCPC3 €TI0
kox (cm. "Komguposka'). [Tpumepst:

'"\u0041' // narmHckasa Oykea A

'"\u0410' // pycckas OykBa A

"\u0391' // rpeueckasa OykBa A

CHUMBOJILHBIN aumepan NOJKCH COACPKATb CTPOIro OAWH CHMBOJI, HIIHN
CIICOaJIbHYIO IIOCJIEA0BATCIBbHOCTD, HaYWHAOImMYyrocCs C \ I[J'IH 3alrucun

CIEUATBHBIX CHMBOJIOB (HEOTOOpaKaeMbIX M CIy)KEOHBIX, Takux kak ", ', \)

UCIIOJIB3YIOTCS CIAEAYIOIME 0003HAYCHNS:
\b \u0008 Dbackspace BS - 3zabou
\t \u0009 horizontal tab HT - Tabynauuda
\n \u000a linefeed LF - KOHEL CTPOKM
\f \u000c form feed FF - KOHEL CTpPaHMUIIEI

\r \u000d carriage return CR - BO3BpaT KapeTKU

\" \u0022 double gquote " - 1nOBoOMHad KaBHUKA
\'" \u0027 single gquote ' - oIuHapHadgd KaBHUKA
\\  \u005c backslash \ - ofpaTHas kocasa uepTa

\mwecTHanuarepuusues xkoxm oT \u0000 mo \uOOff cmumBOIa

B NeCTHaIlaTepPMdYHOM @opMaTe .

[lepBasi KOJIOHKa ONMHUCHIBAET CTaHAAPTHHIE OOO3HAYEHHUS CIICIMAIBHBIX
CHUMBOJIOB, HCIOJIb3yeMbIe B Java-nporpammax. BTopas KojgoHKa npeacTaBiseT ux
B cranaapTHoM Buae Unicode-cumBosioB. TpeThst KOJIOHKA COMCPIKUT aHTIIHICKHUE
U pycckue omwmcaHus. Vcrosib30oBaHWe \ B KOMOWHAIIMU C JPYTUMHU CHUMBOJIAMHU

IPHUBCACT K OImnoOKe KOMITHMJIALIUHN.



[Tognepxka BBOJa CMMBOJIOB Ye€pe3 BOCHBMEPHUYHBIN KON 00€CIIeunBaeTCs

st copmectumoctu ¢ C. Hanpumep:

'"\101" // 3xBuBaseHTtHo '\u0041'

OpHako TakuM 00pa3oM MOKHO 3aJaTh juib cuMBOJIbI 0T \UOOOO mo \uOOff
(tre. ¢ xomom ot 0 mo 255), mosromy Unicode-mociieqoBareabHOCTH
IPEAIOYTUTCIIbHEH.

[TockonbKy o0OpaboTka Unicode-niocieroBaTeIbHOCTEH (\uhhhh)
IPOM3BOIUTCS PaHbIIIE JIEKCHYECKOTO aHaIn3a, TO CIACAYIOIIUN IPUMED SBISCTCS

OLIMOKOM:
'"\u000a' // cuMBOJ KOHIIA CTPOKM

Kommusitop cHagana npeoopasyer \u000a B CHUMBOJI KOHIIA CTPOKH H
KaBBIYKH OKaXyTCS Ha pa3HbIX CTPOKAaX KOJA, YTO SBISETCS ONIMOKOM.

HGO6XOI[I/IMO HCIIOJIB30BATh CIICOUAJIBHYIO ITIOCJICIOBATCIbHOCTD:
'\n' // npaBuibHOe OOO3HAUEHME KOHLIA CTPOKU

Ananormuno u Uit cuMBojia \UOOOd (Bo3Bpar KapeTku) HEOOXOIMMO
UCTIO0JIb30BaTh 0003HaYCHHE \I.
CrieraabHbIe CHMBOJIBI MOYKHO HCITOJIb30BaTh B COCTABE KaK CHUMBOJIBHBIX,

TaK U CTPOKOBBLIX Jiumepajos.

CTtpokoBble JJUTEepaJIbI

CTpoKOBBIC Jumepansl COCTOSIT U3 HabOpa CUMBOJIOB M 3alUCHIBAIOTCS B
JIBOMHBIX KaBblukaX. J[JInHa MOXeT ObITh HYJIEBOM WJIM CKOJb YTOAHO OOJIBIIION.
JIro0oii CUMBOJI MOKET OBITh NMPEJCTABIICH CICIHAIBHOM IOCIIEI0BATEILHOCTHIO,

HaunHarorercs ¢ \ (cMm. "CuMBoObHBIC iumepanst™).
""" // nuTepas HYJIEBOM IJIMHEL
"\"" //nuTepaj, cocTOdmMi M3 OIOHOTO cuMBOJa "

"llpocToit Texkct" //murepan niamHel 13
CTpOKOBBIN .iumepan HeMb3s pa30oMBaTh Ha HECKOJIBKO CTPOK B KOJIE
nporpaMMmbl. Eciin TpeOyercss TEKCTOBOE 3HAYCHHE, COCTOSINEE M3 HECKOJIBKHX

CTPOK, TO H€O6XOI[I/IMO BOCIIOJIB30BaThCA CIICIHMAJIbHBIMHU CHMBOJIaMH \n w/mm \r.



Ecnu sxe TeKCT MpOCTO CIUIIKOM JIIMHHBIN, YTOOBl YMECTUTHCS HA OJHON CTPOKE
KOJIa, MOJKHO MCIIOJIb30BAaTh OIEpaTOp KOHKaTE€HaMu CTpoK +. Ilpumepsr

CTPOKOBBIX IUMEPAIOs.

// BHPaXeHMEe-KOHCTAHTa, COCTAaBJIEHHOE M3 IOBYX

// IUTepanos

"INMHHBEM TekxcT " +

"c nepenocoM"

/*

* CTPOKOBEI JIMTEPAJI, COIEepXalMll TEKCT
* U3 OBYX CTpPOK:

* Hello, world!

* Hello!

*/

"Hello, world!\r\nHello!"

Ha CTPOKOBBIC Jiunmepdivbl PACIIPOCTPAHAIOTCA TC KC IIpaBWJIda, YTO WM Ha
CUMBOJIbHBIE B OTHOIICHHM HCIIOJIB30BAaHHUS CHMBOJOB HOBOM CTPOKH \u000a u
\u000d.

Kaxxiplit CTpOKOBBIN umepan SBISETCS DK3EMIUISIpOM Kiacca String. Drto

OTIpeJIeIsIET HEKOTOpPhIE HEOOBIYHBIE CBOMCTBA CTPOKOBBIX .JIUMEPANO8, KOTOPHIE

OyIyT pacCMOTPEHBI B CIIEIYIOLIEH JEKIUH.

Null-nmurepan

Null-zumepan moxer npuHuMath Bcero oaHo 3Hauenue: NUll. Dto rumepan
CCBUIOYHOTO THIIA, INPHYEM OTa CChUIKA HHUKyJa HE CCBUIAETCS, OOBEKT
OTCYTCTBYeT. PazymeeTcsi, ero MOKHO IPUMEHSTH K CCBUIKaM JF000r0 00BEKTHOTO

TUTIA JaHHBIX. THUIBI JAHHBIX TOAPOOHO pacCMATPUBAIOTCS B CIEAYIONICH JIEKITHH.



Pazneaurenn

Paznenurenu — 3TO crneuManbHblE CUMBOJIBI, KOTOpBIE HCIOJB3YIOTCS B
CIIy’)KEOHBIX LEJAX si3blka. HazHaueHue kaxaoro m3 HUX OyIeT pacCMOTPEHO IO

X004y HU3JI0OKCHUS Kypca. BoOT uX 1OJIHBIM CIHUCOK:

c)r o014y

Omneparopsl

Omneparopbl UCHOJB3YIOTCS B Pa3IMYHBIX OINEpalusX — apuPMETHUYECKHUX,
JIOTUYECKUX, OUTOBBIX, OINEpaIUsAX CpaBHEHUA U npucBauBaHus. Cruenyromue 37

aexceM (Bce cocTodt Toyibko u3 ASCII-cHMBOIIOB) SIBISIFOTCS OMEpaTopamu si3bIKa

Java:
= > < | ~ 2
= <= >= I= g§& || ++ --
+ - * / & | A % << >> >>>
t= -= F= /= &= |= "= %= <K= >>= >>>=

BoNbIIMHCTBO M3 HMX BMOJIHE OYEBHJHBI U XOPOIIO M3BECTHBI U3 JIPYTUX
S3BIKOB  TIPOTPAMMHUPOBAHUS, OJHAKO HEKOTOpbIe HIOAHCH B pabore ¢
oriepaTopaMu B Java Bce k€ MPUCYTCTBYIOT, IOATOMY B KOHIIE JICKIIUU MPUBOIATCS

KpaTKHe KOMMEHTapUU K HUM.

IIpumep nporpamMmsl

B 3akmrodeHwe A mpUMepa MPUBEIEM TMPOCTEHINYI0 TIPOrpaMmy
(tpaguimonHoe Hello, world!), a 3arem kmaccuduipyeM u MOACUATAEM

HCIIOJIb3YyCMBIC JICKCCMBI:
public class Demo ({
/ * X
* OCHOBHOM METOI, C KOTOPOTO HauMHAEeTCd

* BEIIIOJIHEHMEe JioboM Java IpOoTPaMMb.

*/



public static void main (String args([])

{
System.out.println ("Hello, world!"™);

}

Wtak, B NpUBEICHHON MTpOorpaMMe €CTh OJMH KOMMEHTapuil pa3paboTyuKa,
7 uneHTUu(PUKaTOPOB, 5 KIIOUEBBIX CIIOB, 1 CTPOKOBBIN iumepan, 13 paznenurenei
U HU OJIHOTO oreparopa. DTOT TEKCT MOXXHO coXpaHuTh B (aiiie Demo.java,
CKOMIIIJIMPOBATH U 3aMlyCTUTh. Pe3ynbTaTom paboThl OyIeT, KaKk OUE€BUTHO:

Hello, world!

Jonoanenue. Padora ¢ oneparopamu

PaccMoTpuM HEKOTOpBIE J1€Taldu UCIOJb30BaHUs ornepaTopoB B Java. 3aech
OyAyT omMcaHbl MOAPOOHOCTH, OTHOCSIIMECS K paboTe caMux omneparopo. B
CIEIYIOUIEH JIEKIMH JAETAIIbHO PacCMaTpPUBAIOTCI OCOOEHHOCTH, BO3HUKAIOIIUE
IIPU UCIOJIb30BAaHUU PA3JIMYHBIX TUIIOB JAHHBIX (HAIpUMeEp, 3HAUYECHUE Olepanuu

1/2 paBno 0, a 1/2. paBuo 0.5).

OmnepaTopbl NPUCBAMBAHUS U CPABHEHUS

BO-HepBBIX, KOHCYHO XK€, pa3iM4aroTCad OonIcparop IIpHUCBaWBaHUA = H

OTepaTop CpaBHEHUS ==.
x = 1; // npucBamBaeM IepeMeHHOMV X 3HaueHue 1
x == 1 // cpaBHMBaeM 3HaUeHME [IepeMeHHOM X C
// envHulen
OmepaTop CpaBHEHHUS BCErJa BO3BpallacT OyJIEBCKOE 3HAYCHHE true HIIH

false. Omeparop mnpucBauBaHMsI BO3BpAaIlaeT 3HAYCHUE TMPABOTO OIMEpPaH/A.

[ToaToMy oObI4Has oreuaTka B si3bike C, KOTa 3TH ONepaTophl MyTalOT:

// TnpvMep BHES30BeT OmMOKY KOMIMIISTOPA

if (x=0) { // 3mechb OOJIKEeH MNPUMMEHATLCS ONepPaTop



// CcpaBHeHUus ==

}

B Java nerko yctpansiercs. [lockonbky Bbeipaxkenne X=0 nMeeT 4HCIOBOE
3HaueHne 0, a He OyieBckoe (M TeM Oojiee HE BOCIPHUHHMACTCS Kak BCETa
UCTUHHOE), TO KOMITHJISATOP coodmaeT 06 ommobke (Heooxoaumo mucaTh X==0).

VYcnosue "He paBHO" 3anuckiBaeTcs Kak !=. Hanpumep:
if (x!=0) {

float £ = 1./x;
}

Coueranue Kakoro-10o oneparopa ¢ OepaTropoM NpUCBauBaHUA = (CM.
HIKHIOIO CTPOKY B IIOJIHOM NIepeuHe B pazjene "OnepaTopbl") UCMOIb3YETCs PU

N3MCHCHHNHU 3HAUYCHHA HepeMeHHOﬁ. HaHpI/IMep, CJICOYIOIHEC IBC CTPOKH

OKBHBAJICHTHBI:

ApudmMeTnyecKkue onepannuu

Hapsiny ¢ 4eThlpbMsi OOBIYHBIMU apu(METHUSCKUMHU oneparusiMu +, -, *, /|
CYLIECTBYET OIlepaTop MOJIY4YEHHs] OcTaTKa OT AesieHus: %, KOTOphId MOXKET ObITh
IPUMEHEH KaK K IIeJIOUMCICHHBIM apryMEHTaM, TaK U K IPOOHBIM.

Pabota ¢ UETOYMCIACHHBIMM ApPryMEHTAMHM MOAYMHSIETCS MPOCTHIM
npaBuiaM. Ecnmu genwrtcs 3HaYeHWe a Ha 3HAYeHWE D, TO BBIpaKEHHE
(a/b) *b+ (a%b) MOIHKHO B TOYHOCTH PABHATHCS d. 31€Ch, KOHEYHO, ONEPATOP

JICJICHUS 1ENBIX YKcell / Bceria Bo3BpalnaeT 1eioe yncio. Hanpumep:
9/5 BoszBpamaeT 1
9/ (-5) BoszBpamaer -1
(-9)/5 BoszBpamaer -1

(-9)/(-5) Bo3Bpamaer 1



OcTaToK MOXET OBITh TOJIOKUTEIbHBIM, TOJBKO €CIH JeIUMOE OBLIOo
MOJIOKUTEIBHBIM. COOTBETCTBEHHO, OCTATOK MOYKET OBITh OTPHUIATEIIHHBIM TOIBKO
B CIIy4ae OTPULIATENBHOTO JEITUMOTO.

9%5 Bo3BpamaeT 4

9% (-5) BoO3BpamaeT 4

(=9) %5 BozBpamaeT -4

(=9)% (=5) BOzBpamaetT -4

[TompITKa TIOTYYUTH OCTATOK OT JeseHus Ha O MPUBOAUT K OMINOKE.

Jlenenure ¢ OCTaTKOM ISl APOOHBIX YHCEN MOKET OBbITh MPOU3BEIEHO IO
JBYM pa3IMuHbIM ajnroputMaM. OJMH U3 HUX TOBTOPSIET NpaBWiia JJIs LEJIbIX
yucesl, ¥ MMEHHO OH mpencTaBieH omnepatopoM %. Eciau B paccMoTpeHHOM
npumepe jaeneHus 9 Ha 5 mepeTH K ApOOHBIM YKCiIaM, 3HAU€HHUE OCTaTKa BO BCEX
BapUaHTax HE U3MEHUTCA (OHO OyJeT TakKe APOOHBIM, KOHEYHO).

9.0%5.0 BoszBpamaetT 4.0

9.0%(-5.0) BoszBpamaetT 4.0

(-9.0)%5.0 BoszBpamaer -4.0

(-9.0)%(-5.0) BosBpamaetr -4.0

Opnnako cranmapt IEEE 754 onpenensier npyrue mpaBuia. Takoil croco0
npeJcTaBiIeH MeTojaoM craHmaptHoro kiacca Math.IEEEremainder(double f1,
double f2). PesynpraT 3TOr0 Merona — 3HaueHue, koropoe paBHo f1-f2*n, rme n —
1eJI0e YncIio, Okaiiiiee k 3nadenuto f1/f2, a ecnu 1Ba 1eabIX YnCIa OAMHAKOBO
OJIM3KKM K DTOMY OTHOIIEHWIO, TO BbIOMpaercss ueTtHoe. [lo sToMy mpaBuiy
3HAYEHUE OCTaTKa OyJIeT APYTHUM:

Math.IEEEremainder (9.0, 5.0) BozsBpamaeT -1.0
Math.IEEEremainder (9.0, -5.0) BosBpamaeT -1.0
Math.IEEEremainder (-9.0, 5.0) BosBpamaeT 1.0
Math.IEEEremainder (-9.0, -5.0) Bo3Bpamaet 1.0

YHapHbI€ ONEpaTOpbl WHKPEMEHTAUMU ++ W JEKPEMEHTAIlMA --, Kak
06quHO, MOJKHO HCIIOJIB30BaTh KakK CIIpaBa, TaK U CJICBA.
int x=1;

int y=++x;



B sTtom mpumepe omneparop ++ CTOUT mepen NEPEMEHHOM X, 3TO O3HAYAET,
YTO CHayaJla NpPOU30WJET HHKPEMEHTalus, a 3aTeéM 3HaueHue X Oyner
UCIIOJB30BaHO I MHHULMAIM3auuu Y. B pesynbrare mociie BBIIOJIHEHUS JTHUX

CTPOK 3Ha4eHHsI X U Y OyAyT paBHBI 2.
int x=1;
int y=x++;
A B »>TOM npuMepec CHa4dalla 3HAYCHHUC X 6y,[[eT HUCIIOJIB30BAaHO HJIs1

HHUIHAIN3auuy Y, U JIMOIb 3aTeM HpOHSOﬁI{GT HHKPCMCHTAII U B PE3YIbTATC

3HaueHue X OyaeT paBHO 2, a 'y OyzaeT paBHO 1.

Jlornyeckue oneparopsl

Jlornueckue onepatopbl "u" u "win" (& U |) MOXKHO HCMOJB30BATh B JABYX
BapuaHTax. OJTO CBS3aHO C TEM, YTO, KakK JIETKO YOEAUThCA, ISl KaxKI0TO
omepatopa BO3MOXKHBI Clly4au, KOTJa 3HAUYEHHE IIEpPBOrO OIEpaHia cpasy
OTpeIeIIIeT 3HaUYE€HUE BCEro JIOTMUYECKOTO BhIpakeHUs. Eciin BTOpBIM OonepaHaoM
SBJISIETCSA 3HAYEHUE HEKOTOPOM (PYHKIIMH, TO TMOSBISAETCS BHIOOP — BBI3BIBATH €€
WIM HET, TPUYEM 3TO PEIIEHHUE MOXKET CKa3aThCsl KaK Ha CKOPOCTH, TaK U Ha
(YHKIITMOHATBLHOCTH TPOTPAMMBL.

[TepBbiit BapuaHT omepatopoB (&, |) Bcerma BeIUHCIAET oba omepaHja,
BTopoii ke — ( &&, || ) He Oymer mpomOKATh BBIUMCIICHUS, €CIM 3HAYCHHE

BBIpaXKEHUs yXe oueBuIHO. Hampumep:

int x=1;

(x>0) | calculate(x) // B TakoM BHpPaXeHUM
// HOpoMB0MOeT BE3OB
// calculate

(x>0) || calculate(x) // a B »TOM — HeT

Jlornueckuii onepaTop oTpuuanus "He" 3anmuckIiBaeTcs Kak ! U, KOHEUHO,
MMEET TOJBKO OJIMH BapUAHT UCIOJIb30BAHUS. JTOT OMEpaTop MEHSIET OYyIeBCKOE

3HAYCHHUC HaA IIPOTUBOIIOJIOKHOC.

int x=1;



x>0 // BHpPaxeHMe MUCTUHHO

! (x>0) // BHpaxeHue JIOXHO

Omneparop ¢ yciaoBHEM ? : COCTOMT M3 TpeX 4acTel — YCJOBHS M JBYX
BbIpakeHHd. CHauana BbIYUCISETCS YyCioBHE (OyJEBCKOE BBIPAKEHHE), a Ha
OCHOBAaHMHM pe3yjbTaTa 3HAYCHHWE BCEro OIlepaTropa OMpeAeNseTcs IepPBbIM
BBIPQXEHUEM B ClIydae IMOJYYeHHUS UCTUHBI U BTOPBHIM — €CJIH YCIOBUE JIOXHO.

HaanMep, TaK MOJXHO BBIYHUCJ/IMTH MOIYJIb YHCJIA X.

x>0 ? x : -Xx

burtoBblie onepanuu

Hpexc;[e 4eM IICPCXOaUTh K OHUTOBBIM oIIcpanusiaMm, HGO6XOI[I/IMO YTOYHHUTD,
KaKkuM HMCHHO 06pa30M OeJabIC YuCja IMPCACTABIAOTCA B JIBOWMYHOM BHIC.

KOHG‘-IHO, HJ1 HCOTPUIATCIIBHBIX BEJIMYHH 3TO IIPAKTUYCCKHU OUYCBUIHO!

0 0

1 1

2 10
3 11
4 100
5 101

u Tak ganee. OaHAKO, KaK MPEICTABISIIOTCS OTpHUIlaTeIbHble uncia? Bo-
MEPBBIX, BBOJAT MOHATHE 3HAKOBOro Outa. [lepBbIii OMT HAYMHAET OTBEYaTh 3a
3HaK, a UMeHHO 0 O3HAYaeT MOJIOKUTEIbHOE YKclio, 1 — orpunarenbHoe. Ho He
cleayeT AyMaTh, YTO OCTaJbHbIE OUTHI OCTalOTCsl HEeM3MEeHHbIMU. Hanpumep, ecnu

paccMOTpeTh 8-OMTOBOE IPEICTaBICHUE:
-1 10000001 // »To HEBEPHO!
-2 10000010 // 310 HEBEPHO!
-3 10000011 // >T0 HEBEPHO!

Takoit mnoaxon HeBepeH! B  wyacTHOCTM, MBI MOJy4aeM cpa3y [iBa
npencrasienuss Hyms — 00000000 n 100000000, duro HeparmoOHAIBHO.
[IpaBUIBHBIN aNrOPUTM MOXXHO MpPEACTaBUTh cebe Tak. YToObl MOTYyYUTh

3Hayenue -1, Hamo u3 0 BeryecTs 1:



00000000
- 00000001

- 11111111
Urak, -1 B nBonuHOM Buje npeacrasisercsa kak 11111111, ITpogomkaem

MPUMEHSTH TOT K€ aNrOpUTM (BbIYUTaeM 1):
0 00000000
-1 11111111
-2 11111110
-3 11111101

n tak mamee npo 3HavyeHws 10000000, xoropoe mpenacTaBiseT COOOM
HanOOJIbIIIEe TI0O MOAYIIO OTPHUIIATeIbHOE YUCHO. [ 8-OMTOBOTO TpeICTaBICHUS
HauOospIee  mojoxkuTeapbHoe umcino 01111111 (=127), a HauMeEHbIIee
otpunatrensHoe 10000000 (=-128). IMockonbky Beero 8 out ompenenser 28=256
3HAQUYEHHUM, MPUYEM OJIHO W3 HUX OTBOAMUTCS JUIsl HYJA, TO CTAaHOBHUTCS SICHO,
no4yeMy HauOOJIbIIME MO MOJYJIO TOJIOKHUTENIbHbIE U OTPUIIATEIbHBIC 3HAUCHUS
pa3IMyaroTCs Ha SIUHUITY, a HEe COBITAIAIOT.

Kak wu3BecTtHo, OuTOBBIC omeparuu "u", "wim", "uUcKIroyaromee WIH"
MPUHUMAIOT JIBa apTyMEHTa W BBIMMOJTHSIOT JIOTHUECKOE JEUCTBHE TOMApHO HaT
COOTBETCTBYIOIIUMH OWTaMH apryMeHToB. [Ipu STOM UCHONB3YIOTCS TE IKe

0603H3‘I€HI/I$I, 4TO U HJIA JOTHYCCKHUX OIICPATOPOB, HO, KOHCYHO, TOJIBKO B IICPBOM

(ommHOUYHOM) BapuanTe. Hanpumep, BbIYMCIUM BbIpakeHHE S&6:
00000101
& 00000110

00000100

// 4umMcyio 5 B IBOMYHOM BUIE

// 4YMCcJio 6 B IOBOMYHOM BUIE

//npomernanm onepauupo "u" momnapHOo Ham OMTaMM

// B KaXIOM [IO3ULMUM

To ectb BeIpaxkeHnue S&6 paBHoO 4.



Uckmtouenne cocrapisieT nuib onepatop "He" mnum "NOT", kotopsiil nis
MOOWTOBBIX OMEpAIMi 3amMuChIBaeTCS Kak ~ (s Jiormdeckux Owwuto !). DTot
OIepaToOp MEHSET KaXIblii OMT B YHCJIC Ha MPOTUBOMNOJIOXHBIN. Hanpumep, ~(-
1)=0. MoOXHO JIETKO YCTaHOBUTH OOIECE MPaBUIO JUIS IOJTYYCHHUS OHTOBOTO
MPE/ICTABIICHUS OTPUIIATEIIbHBIX YHCE:

Ecinu n — nenoe mosioxKUTENbHOE YUCIO0, TO -N B OUTOBOM IPEACTaBICHUU
paBHsieTcs ~(N-1).

Hakone1, octanoch paccMOTpPETh JIMILb ONEpaTopbl MOOUTOBOrO caBura. B
Java ecTh ofMH omepaTop CIBHWTra BICBO W JBa BapHaHTa CABUTA BIIPaBO. Takoe
pas3Iuyue CBA3aHO ¢ HAJTMYMEM 3HAKOBOTO OHUTA.

[Ipu cnBure BieBO omepatopoM << Bce OWUTHI YHCIA CMEIIAITCS Ha
yKa3aHHOE KOJMYECTBO TIO3UIIMH BJICBO, TMPUYEM OCBOOOJIMBINHECS CITpaBa
MO3UIIMU 3aMOJHSAIOTCS HYJISIMU. DTa Olepalusi aHaJoruyHa YMHOXKEHUIo Ha 2" U
JIEUCTBYET BIIOJHE TMPEACKa3yeMO, KaK TMpU TMOJOXKUTEIbHBIX, TaK W TMpHU
OTPHUIIATEIBHBIX apTyYMEHTaX.

PaccmoTpum mpumepbl IpUMEHEHUS OTIEPaTOPOB CIBUTA JJI 3HAUCHUM THITA
int, T.e. 32-OuTHBIX uncen. [IycTh MOMOKUTEIBHBIM apryMeHToM OyaeT uucio 20,
a OTpUIIATEIBHBIM -21.

// CIBUT BIEBO I NOJIOKUATEILHOTO yncia 20

20 << 00 = 00000000000000000000000000010100 = 20

20 << 01 = 00000000000000000000000000101000 = 40

20 << 02 = 00000000000000000000000001010000 = 80

20 << 03 = 00000000000000000000000010100000 = 160
20 << 04 = 00000000000000000000000101000000 = 320

20 << 25 = 00101000000000000000000000000000 = 671088640
20 << 26 = 01010000000000000000000000000000 = 1342177280

20 << 27 = 10100000000000000000000000000000 = -1610612736
20 << 28 = 01000000000000000000000000000000 = 1073741824
20 << 29 = 10000000000000000000000000000000 = -2147483648

20 << 30 = 00000000000000000000000000000000 = 0
20 << 31 = 00000000000000000000000000000000 = 0



// COBUT BJEBO IJIA OTPMLATEJILHOTO umucyja —-21

-21
-21
-21
-21
-21
-21

-21
-21
-21
-21
-21
-21
-21

Kaxk

3Ha4YaIue

<<

<<

<<

<<

<<

<<

<<

<<

<<

<<

<<

<<

<<

BUAHO H3 IIPHUMCpPA,

00
01
02
03
04
05

25
26
27
28
29
30
31

11111111111111111111111111101011
11111111111111111111111111010110
11111111111111111111111110101100
11111111111111111111111101011000
11111111111111111111111010110000
11111111111111111111110101100000

11010110000000000000000000000000
10101100000000000000000000000000
01011000000000000000000000000000
10110000000000000000000000000000
01100000000000000000000000000000
11000000000000000000000000000000
10000000000000000000000000000000

-21
-42
-84
-168
-336
-672

-704643072
-1409286144
1476395008
-1342177280
1610612736
-1073741824
-2147483648

HCOXHNIAHHOCTH BO3HHUKAIOT TOorga, KoOraa

OMTHl HAYMHAIOT 3aHUMATh IICPBYIO IIO3MIHWIO M BJIMATH HaA 3HAK

pe3ybTara.

[Ipu cnBure BmpaBo Bce OWUTHI apryMeHTa CMEIAIOTCS Ha YKa3aHHOE

KOJIMYCCTBO HOSHHHﬁ, COOTBCTCTBCHHO, BIIPABO. OI[HaKO BCTACT BOIIPOC — KAKHUM

3HAYCHHUCM 3allOJIHATD 003060)1(1[21}01111/160;{ o3y CJa€Ba, B TOM YHUCIC H

OTBEYAIOIYI0 3a 3Hak. EcTh nBa Bapuanrta. Omeparop >> HCHOJB3YET s

3aIIOJJHCHUA J3THUX HO3HL[I/Iﬁ 3HAa4YCHUE 3HAKOBOI'O 6I/ITa, TO €CTb PE3YyJIbTAT BCEraa

MMEET TOT K€ 3HAK, UTO U HAYaJbHOE 3HaUYeHue. BTopoit oneparop >>> 3amoiHser

HX HYJISIMH, TO €CTb PE3YJIbTAT BCCTAa MOJIOXKUTCIbHBIN.

//
//
20
20
20
20
20
20
//

COBUT BIPaBO IJIS HOJOXUTEeJbHOTO umcya 20

OnepaTop >>

>>

>>

>>

>>

>>

>>

00
01
02
03
04
05

00000000000000000000000000010100
00000000000000000000000000001010
00000000000000000000000000000101
00000000000000000000000000000010
00000000000000000000000000000001
00000000000000000000000000000000

OnepatTop >>>

20
10

o =N



20 >>> 00 = 00000000000000000000000000010100 = 20
20 >>> 01 = 00000000000000000000000000001010 = 10
20 >>> 02 = 00000000000000000000000000000101 = 5
20 >>> 03 = 00000000000000000000000000000010 = 2
20 >>> 04 = 00000000000000000000000000000001 =1
20 >>> 05 = 00000000000000000000000000000000 = 0

O4eBUIHO, YTO ISl MOJIOKHUTEIBHOIO apryMeHTa OIepaTopel >> U >>>
paboTalOT COBEPIIEHHO OAMHAKOBO. JlanbHENIINI CIBUT HA OOJIbIIEE KOJIUYECTBO

MO3UIINN OyJIeT Tak)Ke JaBaTh HYJICBOU PE3yNbTar.
// COBuUT BHOPaBO IJIS OTPMULATEJILHOTO uMcja —-21

// OmnepaTop >>

-21 > 00 =11111111111111111111111111101011 = =21
-21 »>»> 01 =11111111111111111111111111110101 = -11
-21 >> 02 = 11111111111111111111111111111010 = -6
-21 > 03 =11111111111111111111111111111101 = -3
-21 > 04 = 11111111111111111111111111111110 = -2
-21 > 05 =11111111111111111111111111111111 = -1

// Oneparop >>>

-21 >>> 00 =11111111111111111111111111101011 = -21

-21 >>> 01 = 01111111111111111111111111110101 2147483637
-21 >>> 02 = 001111111111112111111111111111010 1073741818
-21 >>> 03 = 000111111111211111111111111111101 = 536870909
-21 >>> 04 = 000011111111112111111111111111110 268435454
-21 >>> 05 = 000001111111112112111121111211111111 134217727

-21 >>> 24 = 00000000000000000000000011111111 = 255
-21 >>> 25 = 00000000000000000000000001111111 = 127
-21 >>> 26 = 00000000000000000000000000111111 = 63
=21 >>> 27 = 00000000000000000000000000011111 = 31
-21 >>> 28 = 00000000000000000000000000001111 15
-21 >>> 29 = 00000000000000000000000000000111 = 7
-21 >>> 30 = 00000000000000000000000000000011 = 3
-21 >>> 31 = 00000000000000000000000000000001 =1

Kak BuAHO M3 TpHMEpOB, 3TH OIEpallid aHAJIOTHYHBI JejcHU0 Ha 2.

[Ipuuem, ecnum ISl NOJIOKUTEIBHBIX ApPryMEHTOB C POCTOM N pe3yJbTaT



3dKOHOMCPHO CTPEMHUTCA K O, TO i1 OTPULATCIIbHBIX HNPCACIIBHBIM 3HAYCHHCM

saBigeTcs -1.

3ak/JIoYeHue

B »TOlf nekumMM OBLIM PacCMOTPEHBI OCHOBBI JIEKCMUECKOTO aHajau3a
nporpamMMm Java. st uMX 3anMcuM IPUMEHSIETCS YHUBEpPCAJIbHAsA KOJIHUPOBKA
Unicode, mo3Bossiromasi MCIOJB30BaTh JIIOOOH SI3BIK TIOMHMO TPaJHIIMOHHOTO
anrmiickoro. Eme pa3 HamoMHUM, 4TO wHcmosib3oBanue Unicode BO3MOXKHO U

HEO0OXOJIMMO B CIICYIOIIUX KOHCTPYKIIUSX:

. KOMMEHTApUH;
. uoenmughuxkamopuwt,
. CUMBOJIbHBIE U CTPOKOBBIE IUMEPAIbL.

OcranbHble ke (npobensl, KIOYEBBIC CII0BA, YHUCIOBBIE, OyieBckue u null-
Jumepanvl, pa3leaUTeIA U ONMEPaTOPhl) JIETKO 3aIlMCHIBAIOTCS C MPUMEHEHHEM
s ASCll-cumBosioB. B 1o ke Bpems mo6oit Unicode-cumMBoa Takke MOXKHO
3a/1aTh B BUJIE CIlelHaIbHON nociienoBarelibHOCTH ASCII-cuMBOJIOB.

Bo Bpems aHanmm3a KOMIMUIATOP BBIACISICT W3 TEKCTa IPOTPaMMBbI
<npobenvr> (ObUTM PACCMOTPEHBI BCE CHUMBOJIBI, KOTOPBHIE pacCMaTPHBAIOTCS KaK
npobenvl) U KOMMEHTApUHU, KOTOPBIC TOJHOCTBIO YAANSIOTCS W3 Koma (ObLIu
pacCMOTpPEHbl BCE BHUABI KOMMEHTAapHMEB, B YaCTHOCTH KOMMEHTapui
pa3pabotuuka). [Ilpobenvl U Bce BUALI KOMMEHTapHUEB CIIyXKaT JJisi pa30OueHUs
TEeKCTa MPOrpaMMbl Ha JICKCEMBI. bbUIM paccMOTPEHBI BCE BHABI JIEKCEM, B TOM
YHUCJIe BCE BUIBI IUMEPALOS.

B nomonHeHMM OBLIM PacCMOTPEHBI OCOOCHHOCTH MPUMEHECHHS Pa3TMIHBIX

OIIepaTopOB.



