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bant-xon

S3bIK mporpaMMUpOBaHUsA Java HMMEET OJIHO CYIIECTBEHHOE
OTJINYUE OT IPYTUX pPACIIPOCTPAHECHHBIX A3BIKOB
nporpaMmmupoBanusi, Hanpumep, Object Pascal nnn C++.

Komnungarop Java nmpuHHMMAET IOCIENOBATEIBHOCTh KOMAH]
Java, KoTopble 00pa3yrOT HCXOAHBIM TEKCT HpPOrpamMMbl, U B
pE3yJIbTaTe CO3/1a€T HE MCIIOJHIEMbIA MAIIMHHBIK KOJ, a
IIPOMEKYTOUHBIN, TaK Ha3bIBAEMBIN «0aMT-KOI».

banT-xoa npuHUMaeTcs Java-MallMHOW, KOTOpas BXOIAWUT B
COCTaB BCEX Opay3epoB, U 3aTeM IPeoOpa3yeTcs B UCIIOIHSIECMBbII
MAaIIUHHBINA KOJI.



HHK 10 Java.docC - mMICroso worda

BeeauTe sonpoc

CTAHIAPTHAA CTPYKTYPA IPOrPaMMBI

Kmacc ITneHTH(]pHKaTOP
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" oS TIPMep Mporpantes

class Welcome1 {
Welcome1 () {
System.out.printin("Welcome1 to Java!");

}

public static void main (String [] args){
new Welcome1 ();

}
}



" oS TIPMep Mporpantes

class Welcome2 {
Welcome2 () {int sum;
int i

int N=100;
for (i=1, sum=0; i<=N; i++)
sum+=i;
System.out.printin(sum);

}

public static void main (String [] args){
new Welcome2 ();

}
}



"
] Java — IMporpaMmhbl COCTOAT U3 OAHOI'O HMJIN HCCKOJIbBKHUX B3dMMO3aBHUCHUMBbIX
KJIACCOB.

m [locie 3anmycka Ha UCIOJIHEHHUE TTPOTPaAMMBI
Java — MalliHa uIIeT METOA ¢ UMEHEM main U XapaKTepucTukaMu public
static void
M 3aTEM 3alyCKaeT mporpaMmy € 3TOro MecTa.

m  Mertoa main co3naet 0ObEKT Kiacca MporpaMMbl M BbI3BIBAET €TI0
KOHCTPYKTOD.

m  KOHCTPYKTOpPHI BBINOITHAKOT TP OCHOBHBIE (PYHKIIUU
Ecnu knacc cogepxut metoq MAIN, oH BBINOJHSIET padOTy MPOTrpaMMBI.

Ecnu B mporpamme ucnoiib3yercs rpaduka, KOHCTPYKTOpP OTBEUYAET 3a CO3/1aHuE
(dperima, onpeieieHUEe €ro pa3mMepa u T.I.

Ecnu knacc sBisieTcsi OCHOBOM JJIsl CO3/IaHUSI HECKOJIBKUX OOBEKTOB,
KOHCTPYKTOP MPUMEHSETCS JJIsl KOMMPOBaHUS HAYaIbHBIX 3HAYECHUN B OOBEKTHBIE
IIEPEMEHHBIE.



[IepeMeHHBIE MOTYT OBITH OOBSIBJICHBI B JJFOOOM MECTE Kjlacca
WA METOJa B INPOrpaMMe Ha S3bIKE Java, a Takke BHYTpH
1000M IpyIIIbI OIIEPATOPOB, 3aKJIHOYECHHON B (PUTYPHBIE CKOOKH.

Takyro rpynmy omneparopoB Ha3bBatOT 010koM. OOBIYHO
0OBSBIICHHUE paclojararoT B Ha4yajie WK B KOHIIE OJI0Ka.

W nenTrdukaTopsl HE JOJLKHBI 1yOIMpOBaThHC BHYTPH OJIOKA.

Cxema 0OBbSBIICHUS IEPEMEHHBIX

B <Tum> uMsA_nepeM l;
m  <THUO>wuMd nepem 1, umsa nmepem 2, ..., UMs_IIEpeEM _ 1;

m <Tun> nepem.l = 3Hauenue 1;



THUIBl TaHHBIX

B a3nike Java
HAaCYUTBIBAeTCS 6 TUIIOB
JTAHHBIX IS OTIPEACIICHUS
yucel: int, long, double, byte,
short, float

N JIBA CIICIHHUAJIBHBIX THUIIA
boolean u char.

OOBIYHO HJ11 OOBSBICHUS
IIEJBIX YUCEIT UCIIOJIb3YETCS
THUII int, XOTSA 4acTo
NpuMeHsieTcsa u Tyl long,
IIOCKOJIBKY OH 10 — YMOJIYAaHUIO
HCIIOJIb3YETCA IS
LEJIOYHCIIEHHBIX BBIPAXKECHUM.
J171s1 BEIIECTBEHHBIX 10
YMOJYaHUIO IIPUMEHSACTCS

double.

byte

OcJIoC COo
3HaKOM

8 our

max 127

short

OcjIoc Co
3HaKOM

16 our

32767

int

ociaoc Co
3HaKOM

32 our

214748647

long

OcJIoc Co
3HaKOM

64 our

~ 1018

float

C TUTaB.
TOYKOU

32 our

~ 1038

double

ociaoc Co
3HaKOM

64 our

~ 10308




"
OnepaTop nprucBauBaHUS

UMs _ TIEPEMEHHOUN = BBIPAXKECHUE;
(U1s1 BCTPOEHHBIX U OOBEKTHBIX TTEPEMEHHBIX )

Kparkas ¢opma 3anucu orneparopa NpucBarBaHUS:

UMs _ TIEPEMEHHOU + +;
UMSI _ TIEPEMEHHOM - -;  (TOJIBKO JJISl YACEN)
Beipaxxenue umda  niepem. + + MOXKHO 3aMEHUTH BBIPAXKEHUEM
uMs _ tiepeM. + =1
(T.€. K IepeMeHHOM MTpruOaBUTH 1)
MoskHO 3anucarb UMl IIepeMeHor + = 6, T.€. K IepeMEHOM MPUOaBUTH 6.

JTa 3anuch Ha3bIBaeTcs Kparkon Gpopmoil. CymiecTByeT KpaTkasi popma TakxKe
JUISl BBIYMTAHUS U 111 YMHOXKECHUS

uMsl _ mepem. - = 1
UM Tiepem. * =5



" MocTpOEHME BbIpaXeHU

Pa3pFILI,HOCTb YNCI1OBbIX KOHCTAHT.

5 [[EJIbIE YHCiIa MOTYT UMeTh 10 10 paspsaaos,
= BEIIECTBEHHBIC 10 17 pa3psios.

Ecnu pa3mep BEIIeCTBEHHOIO YHCa MPEBbIIAET 17 3HaYaImmx
pazpsa0B, TO Java BeIBOAMUT yncio B E — dhopmare.

[IpuoputeTsl apuPMeTHIECKUX ONepaui

)

2 + + - - YHApPHbIN + YHAPHBIN -
3. * / %o
4 + - KOHKaTeHanusa -+

[E—



" MocTpoenme BbIpaxeHiii

Kaacc Math

BrllonHeHNE CTaHIAPTHBIX apu(pMETHYCCKUX
M TPUTOHOMETPUYECKUX  (PYHKIIUH, KOTOPEIC
OJJICP’)KMBACT 000N XOPOIIMW KaJdbKYJISITOp, B
a3blke  Java  oOecmeuymBaeTcss C  IIOMOIIBIO
crequalibHOro kiacca Math. OH npuHaIUICKUAT K
nmakery java.Lang, KOTOpBIM HMMIIOPTUPYETCS B
KAXKIYI0 IPpOrpaMmy

import java.Lang



"
Hauboiee yacto ynorpednsiemble QYHKINH :

1) final double PI /*koHcTaHTa 10 pazpsgoB™®/
2) double pow (double, double) //mepBrIit mapamMeTp //BO3BOAUTCS B CTEIICHB C

oKa3aTejieM BTOPBIM IapaMeTPOM
3) double sqrt (double)
4) double atan (double)

5) double sin (double) // B pamnaHax

6) double cos (double) // B paguaHax

7) double tan (double) // B paguaHax

8) double toDegrees (double) // B3aMHBIE MPEOOPa30BaAHUS

9) double toRadians (double) // 3HAYEHWU U3 paJuaH B rPaaycChl
10) double  random ( );

11) int round (float)

12) long round (double)

13) value abs (value) //3nadenune M.0. int, long, float, double
14) value max (value, value) //3nauenue M.0. int, long, float, double
15) value min (value, value) //3nauenne M.0. int, long, float, double

Bce meToapl 5TOro BCTpOEHHOIO Kitacca si3blKa Java UMEeroT CBOM THII,
OTJIMYHBIN OT void, T.€. SBISIOTCS TUNU3UPOBAHHBIMH.



" J
[ Ipumepsl ncnosib3oBanus kiracca Math

1) IIporpamma reHepupyet 2 CIydalHbIX YKCIIa U BRIBOAUT OOJIBIICE U3 HUX C
ITOMOIIbI0 METO/Ia Max.

class Primer progrl ¢
Primer progrl () {
double random1, random?2;
random1 = Math. random ( );
random2 = Math. random ( );
System. out. println (“Yucna : ” + random1 + “u” + random?2);
System. out. println (“Maxkcum. : +” Math. Max (random1, random?2));
;
public static void main (String [ ] args) {
new Primer progrl ();

;
b

2) JIuist BO3BEICHUS B KBaJpaT M. UCMOJIb30BaTh (hyHKIMI0 Math.pow (X, 2)
3) Tpuronomerpuueckue PyHKMM Bbi3biBatoTCs Math. sin (x)
4) Oxpyrienue 1o onmkaiiiero nenoro Math.round (6,6) nact 3HaueHue 7



" A
MeToabl KJj1acca

Koma CO31aH 0O0BEKT KaKOTo — JIN0O0 Ki1aCCa, K HCMY MOXXHO IIPUMCHHUTD
MCTObI, OIIPCACIICHHBIC BHYTPH 3TOI'0 KJIacCcCa.

JlocTyI K 3TUM METOJIaM OCYIIECTBISETCS C MOMOIIBIO KOMaH/IbI
Nmsi_oObekTa . uMsi_MeToja ()

HckimroueHreM SIBIISIETCSE TOJIBKO METOJ] main, TaK Kak OH OOBSIBJICH KaK
static, HOATOMY OH SIBJISIETCSl €IMHCTBEHHBIM M IIPUHAJIJIC)KUT CAMOMY KJIAcCy.
Korma BupTyansHas MamyHa Java vieT MeTo1 main Jijisl 3aycka, OHa
HCTIOJIB3YET UACHTU(PUKATOP.

Nmsa_kmacca. main ()

Kitacc Math taxxe siBisieTcs aOCTpaKTHBIM.

Bce ero MeToapl 00BSIBICHBI Kak static, Tak YTO A1 UX MCIIOJIH30BaHUM
O00OBEKT HE CO37]A€TCA, JOCTYII K HEMY OCYIIECTBIISIETCS MPAMO Yepe3 UM
KJiacca.



" T MocTpoeHme NoTvueckyX BbIpaXeHHii

IIpocTeie yeiioBus

YcnoBus (BbIpaKEHUS JIOTMYECKOIO THIA) MOTYT IIPUHUMATh
3HadeHwus true u false. [Ipu popmMupoBanum ycioBuii M.0.
MCIOJIL30BAaHbI B OIlEpallii CPAaBHEHUS

== paBHO
< MEHBbIIIE
|= HE PaBHO
> = OOJIbIIIE WJIK PAaBHO
> OOJIbIIIE
< =

MCHbBIIC WUJIN PABHO

Pe3ynbpTar Takoro J0ru4yecKoro BhIPaKeHUsI MOKET XPAaHUThCS B
OyJI€BOM MEPEMEHOU



" T MocTpoeHme NoTvueckyX BbIpaXeHHii

Harmp.
boolean podrostok, pensioner;
Int vozrast;
podrostok = vozrast < 18;

pensioner = vozrast > 60;



" T MocTpoeHme NoTvueckyX BbIpaXeHHii

JI711 HOCTPOEHUS CI0KHBIX YCJIOBHUH UCIIOJIB3YIOT OYyJIEBbI
OIIEPaTOPhI

m &—1U"

s |—wum

m " — UCKJTIOYAIOIIEE WUJIU
m | —He

B Java uMeroTcst Tak Ha3bIBa€MbIE OIEPATOPhI KOPOTKOTO
3aMBIKaHUS I «» && , a TaKKe I «uian» ||

B BeIpaxeHuu

c&&d

3HAQYCHHUC d YUYUTBIBACTCs, €CJIIM 3HAYCHUE C ABIISICTCA
NCTUHHBIM.

TaK >ke U JU1s1 JIOTUYeCKoro Beipakenus € || d

eciii C UMeeT UCTHHHOE 3Hauenue, 1o d uraopupyercs.



" T MocTpoeHme NoTvueckyX BbIpaXeHHii

[IpumepoM ymoTpeOaeHUs TAKUX ONEPATOPOB CIYKHUT
3a7la4a BBISICHCHUS, KaKas AaTa (COCTOsIIas U3 TPEX LEIbIX
4uCe) SIBIIsIeTCS 00J1e€ paHHEH.

Oneparop pelmaromyi 3Ty 3a1a4y, IMEET BU:

boolean rannij= godl < god2 |

(godl == god2 && mesl < mes2) |

(godl == god2 && mes]l ==mes2 && denl < den2)



" T MocTpoeHme NoTvueckyX BbIpaXeHHii

[IproputeT OyJeBBIX ONEPATOPOB

AR S

byJieBbI oniepaTropsbl ¥ OTIEPATOPHI CPABHEHUS MOXKHO
MCIIOJIb30BaTh TOJLKO C IEPEMEHHBIMU ITPOCTHIX TUIIOB.

J{14 cpaBHEHHS 00BEKTOB IPOrPAMMMCT CaM JAOJKEH
OIPENETINTh COOTBETCTBYIOIINE METOIBL.




Hamnpumep, B nporpamme ANKETA HY>KHO CpaBHUTH
3apIuiaTy paOOTHHUKOB.

Jlo6aBUM METOJ, BO3BpAIlAIOIINI 3HAUCHHUE TUIIA
boolean:

boolean vishe oplata (Employee c) {
return

salary > c. salary;}

YTOOBI CpaBHUTH, HAITPUMED, 3APILIATY MEHEKEpA 1
IPOrpaMMHCTA, HY>KHO IPUMEHHUTH JTAHHBIA METOI B (hOpME:

boolean g = Manager. vishe oplata (Programmer);



" Bgoa 1 BbIBOA

BpIBOA JaHHBIX AaHHbIX

B Java He cymiecTByeT onepaTopa A1 BbIBO/IA JaHHBIX. BBIBOJI OCYIIIECTBIISETCS C
IIOMOIIIBIO CIICIIUATIBHBIX METOA0B KJIacCOB. UTOOBI BEIBECTH KaKyI0 — JIMOO MEPEMEHHYIO,
HY’KHO 3HaTh KaKOW METOJI CJIeTyET BbI3BATh.

B crnierinanbHOM BCTpOCHHOM Kilacce PrintStream Haxoaatcs METOAbI println v print.

BayTpu 0011e10CcTynIHOTO Kitacca System yxe CyIecTByeT 00beKT PrintStream ¢ umeHem
out, KOTOPBII CBA3aH C SKPAaHOM KOMIIBIOTEPA.

Hrak ecth 3 2j1emMeHTa:
1) Knacc System

2) o0bekT Out kinacca PrintStream
3) meTonbl println v print

N3 HIX MOKHO CKOMIIOHOBATH ONIEPATOPHI, KOTOPHIE BBI3BIBAKOT METO/T JIJII BEIBOJA
uH(popMaIu Ha 3KpaH. /{11 KpaTKOCTHU UX YaCTO HA3bIBAIOT ONIEPATOPAMU BBIBOJIA:

String sl, s2, s3, s, sn;
System. out. println (s);
System. out. println (s1 +s2 + ...+ sn);
System. out. println ( );

Java BBINOJIHSAET TOJILKO BBIBOJ] CTPOK.
B cniucke BbIBOJIa MOKHO MCIIOIB30BATh ONEpaluio + (KOHKaTeHAIMI0) CTPOK.
Yuca npu BRIBOJIEC TPEOOPA3yIOTCS B CTPOKH.



" J Bgoa 1 BbIBOA

OaHHbIX
BBoa nanHBIX

m [Iporpamme 4acTo MpUXOAUTCH 3aMPaAIIUBATHL U3BHE
3HAYEHU JJ1s1 CBOMX IlepeMeHHbIX. HeoOxoaumeble
IporpamMMe JJaHHbIE MOTYT M3BJIEKAThCS U3 TaOJIMII,
XPaHSAIIMXCS HA JIMCKE, a TAK)KE MPEICTABIISITh COOOM
OTBETHI HA BOIPOCHI UJIU CIIUCKU 3HAYEHUM.

s TepMMH OOTOK IPUMEHSIETCS ISl 0003HAUYCHHUS
IOCJIE0BATEIbHOCTH JAHHBIX, KOTOPBIE MOCTYHAIOT
M3 OJHOI0 MCTOYHHKA (HaIpUMEp, C KJIIaBUATYyPhl U
u3 (paila Ha TUCKE).



" Bgoa 1 BbIBOA

OaHHbIX

MHTEpaKTUBHBIN BBOJI JAHHBIX
IloTokmu BBOIA

BHyTpu 00111 10CTYIHOTO KjIacca System yxe
CYLIECTBYET OOBEKT a0OCTPAKTHOIO KJIacca
InputStream ¢ uMeHeM In, KOTOPBIN CBSI3aH C
KJIaBUATYPOM.

BBoJ JaHHBIX B MPOTPaMMy C KJIaBUATYPhI
yJI00HEE BCETO OCYIECTBISATh yepe3 Oydep, s
3TOTO CJIEAYET UCIIOJIL30BATH BCTPOCHHBIN KJIACC

BufteredReader.



" Bgoa 1 BbIBOA

OaHHbIX

YreHue cTpok

B knacce BufferedReader nmeercs
TUIIM3UPOBAHHBIN MEeTOJI readlLine, KOTOPHIi
IIPHCBAUBACT CTPOKY BBOAMMOIO C KJIaBUATYPhI
TEKCTA CTPOKOBOU MEPEMEHHOU

String s=in.readLine();



" A Beoa 1 BbiBOA
AaHHbIX
YUreHue uucen

B kiacce Double nmeercs tunusupoBaHHbIM METOJ1 parseDouble,
KOTOPBIA IIpeoOpa3yeT CTPOKOBOE 3HAUCHHUE K YMCIOBOMY HPOCTEUIIIEMY
tuny double.

String s=in.readLine();
double d=Double.parseDouble(s);

AmnanoruyHo, B kjiaccax Float u Integer umMeroTCsi TUNIM3UPOBAHHBIE
METObI parseFloat u parselnt, koTopbie Hpeo6p33yeT CTPOKOBOC
3HAYCHHUE K mpocTermum tuiaM float u int, COOTBETCTBEHHO.

String s=in.readLine();
float f=Float.parseFloat(s);

String s=in.readLine();
int k=Integer.parselnt(s);



" NN urenue uncen.

OOBsIBIIEHHE TTOTOKA JJ151 BBOJIA C KJIaBUATYPhI

import java.10.*;
OOBekT System.in J0OKEH mepeaaBaThCs

B Kau€CTBE IapaMeTpa KOHCTPYKTOPY APYroro Kiacca,
InputStreamReader, B pe3yibrare 4ero co3iacTcsi 00bEKT.

InputStreamReader s;

s=new  InputStreamReader (System.in);
BufferedReader in;

in=new BufferedReader (s);

BMecTo deThIpex CTPOK B MPOTrpaMMe KPaTKO 3alKChIBAIOT:

BufferedReader in=new BufferedReader (new
InputStreamReader (System.in));



" J Bgoa 1 BbIBOA

OaHHbIX

B mpomecce BBOAA/BBIBOJA  4YAaCTO  MOTYT
BO3HUKATh OIINOKH, CBA3aHHBIC C BHE3AITHBIM
3aBEPIICHUEM JAHHBIX WJIM HAJIMYUEM Y HHX
HEIIpaBUJILHOIO (hopmara.

Takue coObITHUS HABBIBAIOT HCKJIIOYEHUSIMU.

Java TpeOyer, dYTOOBI B KaXXIOM METOML
YKa3bIBAJIKCh BCE BO3MOKHbIE HCKITIOUCHMS.



" J Bgoa 1 BbIBOA

OaHHbIX

[loaTOMy, T1ipexiae YeM  OPUCTYIIUTh K
CUUTBHIBAHUIO/3AIIUCH TaHHBIX, He0o0X0anuMO
no0aButh KomaHay throws IOException mocne
OOBSBIICHHS KaXJOI0O METOHa, B KOTOPOM
OCYILIECTBIISICTCS YTEHME JAHHBIX, M JIHOOOIO
METOZa, KOTOPBIM BBI3bIBAET €ro, W HE
00pabdaThIBaCT UCKIIIOUCHHUE.



" Bgoa 1 BbIBOA

[Ans npumepa paccmMoTpum nporpammy co BCTpRR i
NPUBETCTBMEM U NPOCLOOU Norb3oBaTenen BBECTU NX UMEHA.

import java. io. *;

class Privetstvie {

Privetstvie () throws IOException {

BufferedReader in = new BufferedReader

(new InputStreamReader (System. in));

System. out. print (“Kak Bac 30ByT?”);

String imja = in. readLine ();

System. out. printin (“3gpaBcTBy#n, “+imja);
}

public static void main (String args [ ])

throws IOException { new Privetstvie ();

}
}



" JE
YCIIOBHBIU ONIEPaTOp.

B Java cymiecTByeT ABa oneparopa BbiOoOpa:
1f u switch.

CuHTakcuc omneparopa if
if (ycnoBue) {oneparopsll; } else {oneparopri2;

j

Yacts else He sBsseTcs o0s3areabHOoM. Eciny oHa
OTCYTCTBYET, TO KOTJla YCJIOBUE HE
BBIIIOJIHSIETCS, OyJE€T BEIIIOJIHEH OIIEpaTop,
CIEIYIOIINI 3a OIIEPaTopoM if.



YcaoBue — 3T0 OyJIEBO BBIPAXKEHHUE.

Hanpumep: 1) day! =29
2) (age >=16) & (age < 75)
3)if (number >0) {
System. out. println (“Positive”)
h
else {
System. out. println (“Negative”)
4) if (day==25) {

System. out. println (“Christmas,
Hooray™);

)



Switch — 0TOOp ¢ HUCIOJIBL30BAaHUEM KJIHOYa

CuHTakcuc omneparopa Switch

SWitCh (BmpaxceHHe [IE€JIOTO TUIIa U TUIIA char) {
case 3HaueHuel : oneparop; break;

case 3HaueHHE?2 : omeparop; break;

default : onmeparop; break;

j



" JSETCR=0T00p ¢ CHOIB30BaHUEM KITIOYA

Beraucisiercsi 3HaueHUE BBIPAKEHUS U CPABHUBAECTCS C
MIEPEUYNCIISIEMBIMA HUKE 3HAYCHUSIMU.

Ecau BBIUMCIEHHOE 3HAYEHHE BBIPAKEHHS COBIIAIACT C OJIHUM M3
MEePEUYNCIICHHBIX HIKE, TO BHAYaJIe BBIMOJIHACTCS
COOTBETCTBYIOIIUI ONEPaTop, a 3aTEM BCe OCTaAJIbHbIE
oneparTopsbl, MOKa He BCTpeTUTCs break mnbo KoHeI
oneparopa switch.

Ecnu coBmiazieHus 3HAUEHUW HET, TO BBIIIOJHAETCSA OIEparop,
onpeAeIeHHbIA M0 yMon4yaHuto (oTHocsmiics k default).

B Tene oneparopa kaxa0e 3Hau€HUE MOKET ObITh YKa3aHO
TOJILKO OJIMH Pa3.



]
EI/IZ[LI LIUKJIOB

[[ukia for

for (int UMs1_niepem = Ha4 3H; YCIOBHE MPOJIOIKEHHUS IIMKIIA; Iar U3MEHEHUA) {
TEJIO UK |

HepeMeHHaﬂ UM TICPCM MHUIUAIIM3UPYCTCA 3HAYCHUCM BBIPAKCHHWA HAY 3H.

BTopon mnapaMeTp COIEPKUT YCIOBHUE, 3ABUCSIIECE OT 3HAYEHUS MEPEMEHHOU
UMSI_TIEPEM.

Ecmn mpoBepka mnoka3zana, 4YTO YCIOBHE HWCTUHHO, MPOTrpamMMa MEPEXOAUT K
BBITIOJIHEHHIO TEJA HUKJIIA.

Kaxnpii pa3s mnpu MNPOXOXKICHWHM IMKJIA 3HAYECHHUE TMIEPEMEHHOM MEHSETCA B
COOTBETCTBHUH C TTAPAMETPOM I11ara N3MEHECHMUS.

[Tocne yero cHOBa BBIMOJIHAETCS MPOBEPKA YCIOBUSL.
[{ukJ1 MOBTOPSIETCSA, MOKA YCJIOBHE HE CTAHET JIOKHBIM.

Crnenyronias KOHCTPYKIIHS BBIBOJUT HA SKPaH S PsIIOB 3BE30YEK
for (int 1=0; 1<5; 1++) {
System.out.println (““*#***%7); 1



"
[Ipumepsnl ucnosib3oBanus ukiaa FOR.

1) OOpaTHBIil OTCYET.
MoOXeT BBITIOJIHITHCS C IIOMOIIBIO OrepaTopa --.
Hanpuwmep: for (intn=10; n>=-6;n --)[
{ System.out.println (n+” “Y )
Htor paGoThl
10 9 8 7 6 5 4 3 2 1 0O -1 -2 -3 -4 -5

2) IlycToii UK.
Koria HauanpHOE YCIIOBHE MPEBOCXOIUT KOHEYHOE TEJIO IIUKJIAa COBCEM HE
BEITTOJTHSIETCSL.

3) BiioskeHHbIE LIUKJIBI, T.€. IIUKJIbI, PACTIONOKEHHBIE BHYTPHU JIPYTUX IIUKJIIOB.
B Takux ciyyasx nepeMeHHbIE IUKIJIOB JIOJKHBI OBITh pa3HBIMHU.

4) beCKOHEUHBIH ITUKIL.
YtoO6s! tuk for BBITTONHSIICS 6€3 OCTAHOBKH, MOKHO MTPOMYCTUTh YacTh, B
KOTOPOH TIPOBEPSIETCS YCIOBHE.
for (int1=0; ; 1++)
5) IIpepBaHHbIN KK
JIJis1 0CTaHOBKH IMKJIA B MPOIECCE UTEPAITMH MOXKHO UCIIONH30BaTh OMEPaTop
break, nepenatomuii ynpapineHnue B KoHell ukiaa. OH UCIIONBb3YETCsS B MECTE C
YCJIOBHBIM OIlepaTopom if.



LIMKJIBI C BBIXOZIOM MO YCIIOBUIO

LMKJ ¢ OCT_yCJI0BHEM

do {omeparopsi}

while (ycinoBue);

Oneparopsl BINMOJIHAKOTCA | pas.

3aTreM IIPOBEPAETCSA YCIOBUE MPONOJIKECHHUS IIUKIJIA, €CIIA OHO
HE BBITIOJIHAETCS, TO IIUKJI TOBTOPSETCA.

Ecnn normueckoe BBIPA’KCHHUC JIOKHO, T. €. YCIOBHC HC
BBIITOJIHACTCA, TO HHUKJI 3dKaHUYNBACTCA, I HAYNHACT BBIITIOJIHATBHCA

CJICAYIOIIMK 32 HUM OIIEpaTop.



"
LIMKJIBI C BBIXOZIOM MO YCIIOBUIO

Lk ¢ mpex_ycjioBueM

while (ycinoBue)

{oneparopsl }

[IpoBepsieTcs ycioBue.

EciM OHO MCTHHHO, BBINOJHSIOTCS OIEPATOpPhl, MOCIE YErO
yCJIOBUE IIPOBEPSAETCS CHOBA.

OTOT IponccCC IMOBTOPACTCA OO TCX IIOP, IIOKA YCJIIOBHC HC
CTAHCT JIO’KHBIM.

B »sToM ciydae ympaBiieHHE IIEpEacTcs — OIeparopy,
CIEAYIOILIEMY MOCHIE IIUKJIA.



Kacchl-000/104KH

3HaYEeHUS BCTPOCHHBIX (MMPOCTEHIIINX) TUIIOB U OOBEKTHI HE
JTOJKHBI cMeIuBaThbes. IIpuMuTuBHBIE TUIBL: char, 1nt, long,
float, double, boolean.

[Taket Java.lang umeeT Kiacchl-000JI0YKH, aCCOLIMMPOBAHHBIC
C KaXIbIM 13 IpUMHUTHUBHBIX TUIOB: Character, Integer, Long,
Float, Double u Boolean.

Eciau HeoO0xoauMo nepeiath CTaHJApPTHOMY MAaKeTy OOBEKT, a
HE 3HAYEHUE OJTHOTO U3 MPOCTEHIINX TUIIOB, TO 3HAYEHUE
BHa4aJjie MOMEIIAETCS B KJIACC-000JI0UKY M CTAHOBUTCS
00BEKTOM.

KiracchI-000109KH TOAACPKUBAIOT Pa3HOOOPa3HBIE METOIBI
npeoOpa3oBaHUSI.



" JE
MeToapl npeoOpa3oBaHUS MEXKITY
Integer, int u String

Integer (int 1); // KOHCTPYKTOp, V-IEpEMEHHAas

Integer valueOf (String s);

int intValue();

int parselnt (String  s);

String toString (int 1);
KOHCTpYKTOp 1 METO/IbI AK3EMILIAPA IPEAOCTABIISIOT

BO3MOKHOCTD CBO6OILHO IEpeMCIIATLCA MCXKIY THIIAMH U KJIaCCaMU.
[ToaTOMY, €Ciiv 1 — 3TO THII Int, TO
Integer Iobj= new Integer (1);

AeJIaeT U3 1 00beKT. UTOOBI IOJYyYMTh Int HAa3aa A BBIBOAA HA
[I€4arh, HaJI0 UCIIOJIL30BaTh

System.out.println(Iobj.intValue());



MeToabl npeoOpa3oBaHUS MEXKITY
Double, double u String

Double (double v); // KoHCTpyKTOp, V-TIepEMEHHAasI
Double valueOf (String s);

double doubleValue();

double parseDouble (String  s);

String toString (double v);



DopMaTUPOBAHHBIN BBHIBOJI YACEI

AOcTpakTHbIi Ki1acc NumberFormat npeaocTaBiaseT METOHI,
MTO3BOJISIOIINE MOJIYYUTh OOBEKT, (POPMATUPYIOIINHI YHCIIa, T.C.
OCYIIECTBIISIIONIAN CTPYKTYPHUPOBAHUE YUCEI, ITPUIaBasi JaHHBIM Ha BBIXO/E
y1000UYUTAEMBIN BU]I.

JI71s1 HacTpoHKK 0OBEKTOB (DOPMATUPOBAHUS YHMCET MOXKHO HCIIOJIb30BATh
CJIEIYIOIIHUE METOIbI:

NumberFormat getInstance()

// CUCTEMHBIE HACTPONKHU (DOPMATUPOBAHUS 10 YMOTYAHUIO
Void setMaximumlIntegerDigits(int k);

// MakCuMaJIbHO€ KOJTMYECTBO UM LET0N YaCTH YUCa
Void setMinimumIntegerDigits(int k);

// MUHHUMaIbHOE KOJIUYECTBO IUbp LEI0H YacTu

Void setMaximumFractionDigits(int k);

// MaKCUMaJIbHO€ KOJIMYECTBO U(p ApOOHOM YacTu yucia
Void setMinimumIntegerDigits(int k);

// MUHUMAJIbHOE KOJIMYECTBO HU(DP TPOOHON YaCTH



"
B nporpamme ucnonb3yeTcss KOHCTPYKIIMS:

NumberFormat Nd;

double d;

Nd= NumberFormat.getInstance()
Nd.setMaximumlIntegerDigits(5);
Nd.setMinimumlIntegerDigits(2);
Nd.setMaximumkFractionDigits(3);
Nd.setMinimumkFractionDigits(3);

System.out.println(“Ilocne popmarupoBanusa nonyuuM: ~+Nd.format(d))

C y4eToM YCTaHOBOK BBIBOJMMOE Ha SKPaH BEILECTBEHHOE YUCJIO B IIEI0M
qacTH OyJIeT coepkaTh OT 2-X 10 5-TH 1udp, a B IpOoOHOM 4aCTU pOBHO 3

105 (0) )3



"
[Tpumepsr iporpamm. 1. [Tporpamma «Ciryxaiine KOMITaHUM)

//xnacc Person onpeneJisieT TOJIbKO MMl YeJIOBEKA
public class Person {
String name;
int age;
public String Signature()
d
return name;
}
}

/I Kimacc Employee naciaenyer kiaccy Person u paciumpsier ero
class Employee extends Person {

public int yearsWithCompahy; // Kontu4ecTBo et

// B KOMIIAHUH

public int salary; // 3apniara

public int position; // 1o/zKHOCTD

int Bonus () { / MeTon BbIYuC/IeHUs] TPEMHUHU

return 0;

3
public String Signature()

{

return name;

}
}



"
[Tpumepst mporpamm. 1. [Iporpamma «Ciryxkaiue KOMIaHUW)

// Knacec Manager onucbiBaeT MeHeIKE€POB B KOMIIAHUU
// On BbIBeneH U3 Ki1acca Employee un nepeonpenessier merox Bonus
class Manager extends Employee {
int Bonus () {

if (yearsWithCompahy > 2)

return salary/100 * 15 ;

else

return salary/10;

}
}

//Kimacce Programmer onucbiBaeT NPOrpaMMHCTOB
// On BBIBeneH u3 kiacca Employe u nepeonpenesnsier merox Bonus
class Programmer extends Employee {
int Bonus () {

if (yearsWithCompahy > 5)

return salary/20 ;

else

return 0;

}

/MIporpamma CalculateTotal Borunciasier CcyMMapHyI0 PEeMHIO H
/1 3aTeM ee mevyaraer
public static int CalculateTotal (Employee[] empArray) {
int sum = 0;
for (inti = 0; i < empArray.length; i++) {
sum += empArray[i].Bonus();
System.out.println(i+"-s npemusi= "+ empArray[i].Bonus()+"\t");

}

return sum;

}



"
[Tpumepsr iporpamm. 1. [Tporpamma «Ciryxaiine KOMITaHUM)

public static void main (String[] args) {

Employee[] workForse = new Employee[3];
workForse[0] = new Manager();
workForse[0].salary = 100000;
workForse[0].yearsWithCompahy = 14;
workForse[1] = new Programmer();
workForse[1].salary = 30000;
workForse[1].yearsWithCompahy = 34;
workForse[2] = new Programmer();
workForse[2].salary = 40000;
workForse[2].yearsWithCompahy = 6;

int sum = CalculateTotal (workForse);
System.out.println(" Total bonus =" + sum);

Pe3ynbrarsel paboThI
0-s1 mpemusa= 15000
-1 mpemus= 1500
2-s ipemusi= 2000
Total bonus = 18500



"
[Tpumepsl nporpamm. 2. IIporpamma «Tenedon»

import java.awt.™;
import java.awt.event.*;
import java.awt.event.ActionEvent;
import java.awt.event. ActionListener;
class Call extends Frame implements ActionListener
{
Button b[] = new Button[11];
Button b1,b2,b3,b4;
Button LastButton;
nt 1;
Label I;
String s;
public Call()

{

setResizable(false);

1 = new Label();

l.setVisible(true);

l.setBounds(49,30,140,90);//0ko111k0 BBI30Ba MOJIOKEHUE U Pa3Mep
add(l);



"
[Tpumepsl nporpamm. 2. IIporpamma «Tenedon»

b1 = new Button();

b2 = new Button();

b3 = new Button();

b4 = new Button();

b1l.setVisible(true); b2.setVisible(true);
b3.setVisible(true); b4.setVisible(true);
b1.setSize(65,25);//pa3mepbl KHOIOK
b2.setSize(60,25);

b3.setSize(40,25);

b4.setSize(40,25);

b1l.setLocation(35,125);// nojio:keHUs1 KHOMOK
b2.setLocation(140,125);
b3.setLocation(60,225);
b4.setLocation(140,225);
b1l.setBackground(Color.gray); // uBer KHONOK
b2.setBackground(Color.gray); / uper KHONOK
b3.setBackground(Color.gray);
b4.setBackground(Color.gray);
bl.addActionListener(this);
b2.addActionListener(this);
b3.addActionListener(this);
b4.addActionListener(this);
bl.setLabel("BbI3BaTh"');

b2.setLabel(" ouncTurn'");

b3.setLabel("'*");

b4.setLabel("#");

add(b1);add(b2);

add(b3);add(b4);

LastButton = new Button();



"
[Tpumepsl nporpamm. 2. IIporpamma «Tenedon»

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

{

b[i] = new Button();
bli].setCursor(getCursor());
b[i].setLabel(""+(i-1));
bli].setBackground(Color.green);// uBer kHonok ¢ uugpamu
b[i].addActionListener(this);

add(b[i]);

bli].setSize(40,25);
bli].setLocation(30+(i*40),150);
bl[i].setVisible(true);

}

b[2].setLocation(60,150); / kHonka 1
b[3].setLocation(100,150); // kHonKka 2
b[4].setLocation(140,150); // kHonka 3
b[5].setLocation(60,175); // kHonka 4
b[6].setLocation(100,175); / kHonka 5
b[7].setLocation(140,175); // knonka 6
b[8].setLocation(60,200); // knonka 7
b[9].setLocation(100,200); // kHonka 8
b[10].setLocation(140,200);// kHonka 9
b[1].setLocation(100,225); // knonka 0

/1l

setVisible(true);
setBounds(300,100,235,300);//pa3mepnbl U nmos10:keHue (pOpMbI
setBackground(Color.red); // uset ¢popmbi
setCursor(HAND CURSOR);

/l

add(LastButton);
T actRutton «etVidible(falee):



"
[Tpumepsl nporpamm. 2. IIporpamma «Tenedon»

b[10].setSize(40,25);//pa3mepbl kHOKH Ne9
b[10].setLocation(140,200);//mono:kenne kHomku Ne9
addWindowListener(new WindowAdapter()
{
public void windowClosing(WindowEvent e)
{ System.exit (0); }
$)s
}

public void actionPerformed(ActionEvent e)

{ Object source = e.getSource();

if (source == b)

{ System.exit(0);

}

if (source==b[1]) L.setText(l.getText()+b[1].getLabel());
if (source==b|[2]) L.setText(l.getText()+b[2].getLabel());
if (source==b|[3]) L.setText(l.getText()+b|[3].getLabel());
if (source==b[4]) L.setText(l.getText()+b[4].getLabel());
if (source==b|[5]) L.setText(l.getText()+b|[5].getLabel());
if (source==b[6]) l.setText(l.getText()+b[6].getLabel());
if (source==b|[7]) L.setText(l.getText()+b|7].getLabel());
if (source==b|[8]) L.setText(l.getText()+b|[8].getLabel());
if (source==b[9]) L.setText(l.getText()+b|[9].getLabel());
if (source==b[10]) LsetText(l.getText()+b[10].getLabel());
if (source==bl1) LsetText(" Ilomes BbI30B ;))))");

if (source==b2) L.setText("");

if (source==b3) L.setText(l.getText()+b3.getLabel());

if (source==b4) L.setText(l.getText()+b4.getLabel());

}

public static void main (String[] args)
{

new Call();

1



[Tpumeps! nporpamm. 2. [Iporpamma «Tenedon»
Pesynbrarsl paboThI




" J
s U3 AeMOHCTpalMOHHBIX IIPOTPaMM BUIHO, 4TO JAVA
IpeACTaBIIsICT COO0M 00BEKTHO-OPUECHTUPOBAHHYIO CPELY.
OOBEKTHI XpaHAT HHPOPMALIHIO O IMIPEAMETAX U3 PEATLHOTO
Mupa (0K, CIyKalllMX KOMIIAHUHN ), @ KaX bl KJIacc
O00OBEKTOB ONPEECIISACT, Kakas (PyHKIIMS T0JKHA ObITh

IpUMEHEHAa K HUM, HalIpUMEP, IIPU BBIYMCICHUHN pa3Mepa
npemud (Qynkuss BONUS).

s Bce neMoncTpanmonnsbie mporpammal (Crryskainue
KoMnaHuu U TeaedoH) coaepkaT HECKOJIBKO KJIacCOB.
MeToa main CIIy>KUT B HUX ““HadajibHOM TOYKOM
KOHCTPYKTOpPa OPOrpaMMBbl: C 3TOI0 MECTa HAUMHAETCS €€
HavyaJibHas padora.



Jlexmus 2



" JEE
JlaThel, KaJIEeHIapu U BpEMs

Knacc Date
Kitacc Date BXOOUT B TakeT Hanpumep, npu uCmnoib30BaHUH:
java.util, mpeacraBisieT aaThl U Date today = new Date ();

BpCM:A B BUIAC, HC3ABUCHUMOM OT

CHUCTEMHBIX YCTaHOBOK. .
bynet co3man 00bEKT, CoAaepIKaIINI

PaCCMOTp M CTPYKTYpY KjIaccd. CCroAHsIIHIOK 1aTy U CUCTCMHOC BPCMiI.

Date ();
Date (long date);
boolean after (Date when);

JlJ1s1 BBIBOZIA HA SKpaH
System.out.println(today);

boolean before (Date when); DopMAT BBIBOJIA:

boolean compareTo (Date d); Henn nenenu Mecsan Jens Yace:Mun:Cek 3oHa
boolean equals (Object obj);

long getTime(); JI14 Toy4eHus] KOHKPETHOM JIaThl
long setTime(long time); Hy>eH Kiacc Calendar

String toString();



" JE
O0pabotka UckinroueHui
Ha ciydyan BO3HUKHOBEHHSA HENPEIABUICHHBIX
CATyaliii (pa3phlB CBSI3M Yy IIOJIb30BATEICH,
OIIMOOYHOE YyhaJicHue (aiaa, HEBEPHBI BBOJI
JaHHBIX) y Java ecTh CHEHUuaIbHBIA OOBEKT —
MCKJIIOUCHHE.

ckaroueHne — 3TO  OOBEKT, KOTOPBIU
CUTHAJIU3UPYEeT O  TOM, YTO  BO3HHKIIA
HEeCTaHAApTHAs CUTYyaIlusl.

XoTd B Java CylIecTBYyET MHOIO 3apaHee
OIPEACIICHHBIX 0OBEKTOB, CBA3aHHBIX C
HUCKIIIOUCHUSIMH, IIPOTPAMMHUCT, IOJb30BaTEIb
MOYKET CO3JIaTh U CBOU COOCTBEHHBI.



[IpuMepsI HCKITIOUEHUN, TeHEPUPYEMBIX JAVA

m ArithmeticException

s FileNotFoundException

s IOException

s NumberFormatException

s ArraylndexOutBoundsException

HMHorga nocpeIcTBOM MCKIIOYECHUN YI00HEE YIIPABIIATH
IIPOrpaMMOHU, YEM OCPEACTBOM orieparopa IF



" J
O0pabotka UckinroueHui

YT00BI mpOrpaMma oTpearupoBasia Ha 3apaHee ONPEACICHHYIO
MCKJIIOUUTENIbHYIO CUTYaInIo, Takyro kak EOFException, Hago
OIpEeNCINTh IBE YaCTHU omeparopa try — catch.

m try — ykazarb OJIOK OIIepaTopoB, B KOTOPOM BBI30B JHOOOTO
METO/Ia WJIA BBITIOJTHEHHUE JPYTOM ONepalui MOXKET IIPUBECTH K
BO3HHKHOBEHUIO UCKIIFOUMTEIbHON CUTYaIIUN

(I1aHHBIN OJOK JOKEH IPEIBAPSTHCS CIIOBOM try)

m catch — cHaOauTH OJIOK OJTHUM WUJIA HECKOJIBKUMU
00padOTYMKaMU U IIOCTABUTh MEPE HUMHU KIIFOUYEBOE CIIOBO
catch.

OO0paboT4yuk caM Mo cede SABISIETCS OJIOKOM, KOTOPBIM COASPIKUT
OIepaTophl, CBI3aHHBIC C COOOIIECHUEM 00 MCKIIOUYUTEIbHBIX
CUTYaIIUsIX WM OIIHOKaX.



" JE
O0pabotka UckinroueHui

CxeMa UCIOoJIb30BaAHUSA

try { omeparopbl, IPU BHITIOJHEHUH KOTOPHIX
MOKET BOSHUKHYTh UCKIIOUCHUE }
catch (Tun uckiaroueHue el)
{oreparopsel, KOTOPBIE PEAarupyroT Ha
MCKJIFOUYCHUE U UCIIPABIISIIOT CUTYaLIMIO |

catch (Tum UCKIrOUYEHHE €2)
{orepaTopkl, KOTOPbIE pearupyroT Ha
MCKJIFOYCHUE U UCIIPABIISIIOT CUTYaLIUIO |
...OCTaJIbHBIC OIIEpaTopkl catch.



" J
O0pabotka UckinroueHui
Eciin uckIIroueHue BO3HUKACT B OJIOKE try U
COOTBETCTBYET KAKOMY — JJHUOO THUITY B CIHCKE
apaMeTpoOB OJHOIO 13 OJIOKOB catch,

TO YIPaBJICHUE IIEpeIacTCs 3ToMY 010Ky catch u
BBITIOJTHSIFOTCSI €T0 ONEPATOPHI.

[Ipu oTCcyTCTBMH MOAXOAAIINX OJ0KOB catch
MCKIIIOUCHHUE TIEPEIACTCs CICAYIOIIEMY
BBIIIOJIHIEMOMY METO/LY.



O0pabotka UckinroueHui
Hanpumep.

try {

for (;;)
number = Stream. readInt (fin);
total += number;

j

catch (EOFException ¢) {
System. out. println (“Bce manabsie npounTansr’);



" JE
O6pabotka MckatoueHuit

Cxema 00BsIBIICHHS HOBOI'O MCKIIIOUCHHUS.

class umsa_wucki extends Exception {
public umsa_wuckin () { }
public umsa_wucki ( String s) {
Super (s)
b
b

UMsI_MCKJ — UM, KOTOpO€ OyleT NMPHCBOCHO HOBOMY HCKIIIOUEHHIO. BTOpoii
KOHCTPYKTOp MepefaeT JiIoOyr CHElIHaIbHO OIPEACIICHHYI CTPOKY
00pabOTYMKY MCKIIFOUCHMH, O1aromapss ueMy oHa OyleT JOCTYyIIHA I METoAa
getMessage.

DTO OOBABJIEHUE IOJDKHO OBITH CIIEIIaHO TaM, TIeE
€ro CMOIYyT YBHJIETh OIEparophl try u catch,
TCHCPUPYIOIINE U YIaBJIMBAIOIIUE €TO.



"
O6pabotka MckatoueHuit

OOBbSIBUB  KJIaCC  HMCKJIIOYEHUW  HWMS HMCKJI, MBI  MOXEM
reHepupoBaTh 0OBEKTHI ATOr0 KJIacca I0 CIACAYIONIECH CXEME:

throw new uMs HCKJI («COOOIIECHUEN);

DTO coOOIIEHUE OOBSICHSAET CyTh MUCKIIFOUUTEIBHON CUTyalluu 1
MOXET OBITh  HCIIOJB30BAHO OIEPATOpPOM, 0O0padaTHIBAIOIIUM
uckirodeHuss  (catch), gusg  mpemocraBieHus — MH(pOpMalUU
MI0JIb30BaTENI0 ITyTEM BbI30Ba MeTOjIa getMessage nminm cooOIeHue
MOYET OBITh yCTBIM.



" J
MACCHUBbI

B Java MaccuBEI IpeACTaBIISIIOT COO0M OOBEKTHI,
KOTOPBIC MOTYT CO3JaBaThCs U IEPEIaBaThCs B
APYTUE METOBI.

[Iponiecc co3manmns U UCIIOJIb30BaHNUS MACCHUBOB B
Java MOXXHO yCIIOBHO pa3/iC/IMTh HA 3
OCHOBHBIX 3Tala

1) O0BsiBIICHHE MacCUBa
2) BeigeneHue maMsaTH JJIsl 3J1€MEHTOB MacCHBa

3) MHannmuanu3anus 3J1€MEHTOB MAacCHBa



" A
Hcronbp30BaHuE MACCUBOB

OOBsIBIICHHE MAaCCHBA IPOUCXOAUT aHAJIOTUYHO OOBSBICHUIO
IIEPEMEHHOM B Java.

Ecin cuaTakcuc oObsIBICHUS TIEPEMEHHOM B Java BBITVISIUT,
HarpuMmep, CIEAYIOINUM 00pa3oM:

double myVar;
To 00OBsiBIICHME MacCHBa OCYILIECTBIISICTCS aHAJIOTUYHO:
double myVar]| |;

Brinenenne naMaTH UId BHOBb OOBSABIEHHOTO MAaCCUBA TaKKE
OCYILECTBIISICTCS aHAJOTUYHO BBIJICTICHUIO MaMSTH JJIsI 00bEKTa
C UCIIOJIb30BAHUEM OIIEpaTOpa NEW:

double myVar [ ];
my Var = new double [40];

OTH JiBa oIllepaTopa MOXXKHO OOBEIUHUTH B OAWH CJICIYIOIIUM
00pazoM:

double myVar [ ] = new double [40];



" J
Hcnonb30Banne MacCUBOB
Java Takke oCylIeCTBIIAET IMOAAEPKKY
MHOT'OMEPHBIX MACCUBOB, B 3TOM CJIy4ae
CUHTAKCHUC A3bIKA UMEET CIECAYIOIIUU BUI.

int myArr [ | =new int [10] [10];
OO0s13aTeaIbHBIM TPECOOBAHUEM IPHU PAOOTE C
MaCCHBaMH SIBJISIETCS TO, YTO MHJICKC MacCHUBa
JIOJIKEH OBITH IIEJTOUYMCIIEHHOTO THUIIa Int. T.€.
MaKCHUMaJbHOE YHCJIO DJIEMEHTOB MacCHBa
MOKeT OBITh 2 147 483 647, onHako Ha
IIPAKTUKE UCOIb30BAaHNE OOJIBIIOT0O YUCIIA

3JIEMEHTOB B MAaCCUBE MPHUBOJUT K OIIMOKE
HEXBAaTKH ITaMSITH.



Hcronbp30BaHuE MACCUBOB

Jlpyrum TpeOOoBaHUEM SIBIISICTCS MCIIOJIb30BAaHUE B
KauyecTBe HadalbHOro nHaekca 0. Eciau B miporecce
KOMITHJISIIUK Java mporpaMMbl OIIPEACISICTCS BBIXO/I
3a IIpeieiabl O0BIBICHHOTO MAaCCHBA, TO KOMITUJISITOP
(OpMHUPYET OILINOKY,

HanpuMep: double Xx;
double myVar [ |;
my Var = new double [40];
x = my Var [40];
// Ommoxka! [Tociaenauit diieMeHT
// myVar [39]



" A
Hcmonp30Banne MacCHUBOB
Ilocie O6’b}IBJI€HI/I}I N BBIACIICHUSA ITaMITHU OJId MACCHUBA

H€06XOI[I/IMO IIPOU3BCCTHU cro NMHHUIINAJIN3allnu10,
APYTI'UMUA CIIOBAMU, 3AIIOJIHUTH CTO SHAYCHUAMMU.

Nuunmannsaimg MaccuBa SABJIIETCS He00d3areIbHBIM
TpeOOBAaHWEM, T.K. HOpH  BBIACICHUH  IaMSITH
IIPOXUCXOAUT MHULIMATIU3AIIMS 10 YMOJIYAHUIO.

DTO 03HAYACT, YTO DJIEMEHTAM MacCHBa IIPUCBANBAIOTCS
3HAUEHUS B COOTBETCTBUM C THUIIOM JAaHHBIX,
MCIIOJb3YEMbIM IIPH OOBSIBICHUM MAaCcCHUBa, HAIPUMED
0 T4 [IETOYMCIIEHHBIX THUIIOB.



" JE
VICIIONB30BaHIE MACCHBOB
Mannyann3anus 3JIEMEHTOB B CHHTAKCHUCE
Java nMeeT Cleay o BUI:
my Var [0] = 10,24;
myVar [1] = 17,27,
WJIN
for (1nt 1=0; 1<40; 1++)
my Var [1] = 1/10;




" A
M cronbp30BaHnEe MAaCCUBOB
Muannyain3npoBaTh MaCCUB MOKHO TaKXKe UCIIOJb3Ys
pazaennTellb (PUTypHBIX CKOOOK,
HaIpUMeED:
float myVar [4] = {47.34, 17.6, 14.9, 8.75};
int myArr [3] [3] = {{1, 5,7}, {5,9, 12}, {44, 78,
1135

[Ipr 5TOM MOXKHO Ja)K€ HE YKa3bIBaTh Pa3MEPHOCTD
MacCHBa, T.K. OHa aBTOMaTUYCCKHU ONPEACTUTCS
KOMITHUJISITOPOM, T.€.

mtmyArr [ [ ]={{1,5,7}, {5,9, 12}, {44, 78, 11} };



Hcmmonp30BaHuE MAaCCUBOB

Crnenyer OTMETUTD TAaKKe, YTO B Java moaaepKUBACTCS
TaK Ha3bIBAEMbIN AJIbTEPHATUBHBIN CUHTAKCHUC
OOBSBJICHUS MACCUBOB. JTO KACaeTCs PACIIOIOKCHUS
pa3ACIMTEN | |, KOTOPBIM MOXKET pa3MeEIIaThCs KaK
[IOCJIE UMEHU TIEPEMEHHOU, TaK U MOCJE yKa3ares
TUIIA MaCCHBA.

Hampumep
float myVar [40];
WJIN
float [40] myVar;

B kxauecTBe TUIIOB JaHHBIX OOBABISIEMBIX MACCUBOB MOTYT
BBICTYIATh KJIACChI Java — IporpaMmeil.



" J
CopTupoBKa MaCCHUBOB

OIHOM M3 CaMBbIX PAaCIPOCTPAHECHHBIX OINepanuu 00padoTKH
MACCHUBOB SIBJISIETCSI UX COPTHPOBKA. ETMHCTBEHHOTO
3 PEKTUBHEMIIIETO AJITOPUTMa COPTUPOBKU HET, BBUIY MHOXKECTBA
apamMeTpPoB OLICHKHU 3(PHEKTUBHOCTH:

= Bpems — oCHOBHOU napamMeTp, XapaKTepU3yOIUi
ObICTpOCHCTBHE alroputMa. HazeiBaeTcs Takxke
BEIYHCJINTEIILHOM CIIOKHOCTBRIO.

JI1s ynopsiioueHusl BaXXHBI Xyouiee, cpeoree U yduiee
MIOBEJICHHUE aJITOPUTMa B TEpPMHUHAX pa3Mepa CIucka (n).

JIJIst TAMMYHOIO aJITOpUTMa XOPOIIIEe TMTOBEACHUE —
310 O(n log n) 1 moxoe noBeaeHue — 310 O(n?).

N neanpHO€E noBeaeHue i ynopsgoueHuss — O(n). AJIropuTMsl
COPTUPOBKH, UCIIOJIB3YIOIIHAE TOJIBKO a0CTPAKTHYIO OIEPAIIAIO
CpPaBHEHMS KJIFOUEH BCErIa HYX JIATCs Mo MeHbler mepe B O(n log
n) CPaBHEHHUSX B CPEIHEM;



CopTUpOBKa MAaCCHUBOB

s IlamsATs — psg anropuT™MOB TPEOYET BBIJICICHUS
JTOMOJIHUTEIbHON MAMSATH 110 BPEMEHHOE XpaHECHUE
naHHBIX. [Ipy OllEHKE MCTIONIB3YEMOM MaMSITH HE OYAET
YUUTBIBATHCA MECTO, KOTOPOE 3aHUMAET UCXOIHBIN
MAaCCHB U HE3aBUCAIIME OT BXOJIHOU
MMOCJIEIOBATEIILHOCTH 3aTpaThl, HAIIPUMEDP, HA XPAHECHUE
KOJIa IPOrpaMMBlI.

s YCTOMYMBOCTH (stability) — ycToluuBas COpTUpOBKa
HE MEHSIET B3aUMHOI'0O PACITOJI0XKECHHUS PABHBIX
3JIEMEHTOB.

s EcrecTBeHHOCTH MOBeaeHUst — dPPEKTUBHOCTH
MeToAa MpH 00Pa0OTKE yKE YHOPSIAOYCHHBIX, UJIH
YaCTUYHO YIOPSAOYECHHBIX JaHHBIX. AJITOPUTM BEIET

ce0sl €CTECTBEHHO, €CJIN YUYHUTHIBAET ATy
YANAKTENUCTIAKY RYOTHOU TTOCTETORATETEHOCTI T



" J
CopTUpOBKa MAaCCHUBOB

AJITOPUTMBI YCTOUYMBOU COPTUPOBKU

s CoprtupoBkKa ITy3bIpbKOM (aHIJI. Bubble sort ) — CI0XKHOCTH
anroputMa: O(n2); 11 KaXKI0M ITapbl HHIEKCOB IIPOU3BOAUTCS
O0OMEH, €CJIM 3JIEMEHTHI PACIIOJIOKEHBI HE MO IOPSAKY

s Copruporka nepememnBanueM (Illerikepnas, Cocktail sort,
bidirectional bubble sort) — Cnoxnocts anroputma: O(n2)

s CoprupoBka BctaBkamu (Insertion sort) — Ca0XKHOCTB
anroputMma: O(n2); onpeaensieM rae TEKYIUM 3JIEMEHT JT0JLKEH
HaXOJUTCS B YIIOPSIJOYESHHOM CIIMCKE M BCTABJISIEM €0 Tya

s bnounas coprtupoBka (Kop3unnas coptupoBka, Bucket sort) —
CnoxnHocTth anroput™Ma: O(n); Tpedyercst O(k) 1ONOIHUTEIBHOM
aMsTh

s Coprupoka nojacuétom (Counting sort) — CI0XHOCTb
anroputMma: O(n+k); tpedyercs O(n+k) 10NOIHUTEIBHOM ITAMSITH



" J
CopTUpOBKa MAaCCHUBOB

s CoprupoBka ciusinueM (Merge sort) — CII0)KHOCTh aropyuTMa:
O(n log n); Tpedyercsa O(n) TONOJIHUTEILHON MaMSTH;
BBICTpaMBaEM MEPBYIO U BTOPYIO MOJIOBUHY CIIMCKA OTJIEIBHO, a
3aTE€M — CJIMBAEM YIIOPSIJ0YECHHBIC CIIMCKU

s In-place merge sort — Cnoxxnoctb aaroputma: O(n2), O(n log?2
n) unna O(n log n) B 3aBUCUMOCTH OT IIPUMEHSIEMOT0 aJITOPUTMA
CITUSTHUSL.

s J[BomuHOE nepeBo coptupoBku (Binary tree sort) — ClokHOCTB
anroputma: O(n log n); Tpedyercsa O(n) T1ONOIHATEILHON
aMsITH

s Iludposas coprupoBka (CopTupoBKa IO OTACICHUIM,
Pigeonhole sort) — Cnoxxnoctb anroputma: O(n+k); Tpedyercs
O(k) 1ONOIHUTEIBHOM ITaMSTH

m Jlekcukorpaduueckas uian nopaspsaHas coptupoBka (Radix
sort) — CnoxxHocTts anroputMma: O(n-k); tpedyercs O(n)
JTONIOJIHUTEIbHOM MTaMSTH



" J
CopTUpOBKa MAaCCHUBOB

AJITOPUTMBI HEYCTONYMBOM COPTUPOBKH

s CoptupoBka Bei00opoM (Selection sort) — CrioxHocTs anroputma: O(n2);
OMCK HAMMEHBIIIETO FUIH HAauOOJIBIIEro 3JIEMEHTA M IIOMEIIICHHS €r0 B
HavyaJio WK KOHEI] yIOPSJ0UYCHHOTO CITUCKA

s Copruposka lllenna (Shell sort) — Cnoxuocts anropurma: O(n log n);
MOIBITKA YIYYIIATh COPTHPOBKY BCTaBKaAMM

s CoprupoBka pacuéckori (Comb sort) — CrnoxxkHocts anropurma: O(n log n)

s [lupamunansHas coptupoBka (CoptupoBka kyuu, Heapsort) — Ca0XHOCTB
anroput™Ma: O(n log n); mpeBpalllaeM CIKMCOK B Ky4dy, 0epéM HauOOIbIINI
3JIEMEHT U JOOABJISIEM €0 B KOHEI CITMCKa

s IlmaBHas coprupoBka (Smoothsort) — Cnoxnocts anropurma: O(n log n)

s bricTpas coprupoBka (Quicksort) — CioxkHocTs anroputma: O(n log n) —
cpeanee BpeMsi, O(n2) — Xyamui ciaydan; IAPOKO U3BECTEH KaK
OBICTPEHUIIINI U3 U3BECTHBIX JUISI YIIOPAAOUYEHUS OONBIINX CITyYalHBIX
CIIMCKOB; C pa30MEHUEM MCXOHOTO HA0Opa JaHHBIX HA JIBE MOJIOBUHBI TaK,
YTO JIFOOOM 3JIEMEHT MEPBOM MOJOBUHBI YIIOPSAI0YEH OTHOCUTEIBHO JIFOOOTO
3JIEMEHTA BTOPOM MOJIOBUHBI;, 3aTEM aJITOPUTM MPUMEHSETCI PEKYPCUBHO K
KaXXJ10M [OJIOBUHE

s Introsort — CnoxxnocTb anroputma: O(n log n)

s Patience sorting — CnoxxHocts aniroputma: O(n log n + k) — Hauxymammi
ciyuai, TpedyeT gqonoaHutesbHO O(n + k) maMsaTH, TaKKe HAXOIUT CaMyO
TOIMHHVIO VBEIIMYMNBAIOIIVIOCS TIOAIOCIET0OBATE THEHOCTE



" J
CopTUpOBKa MAaCCHUBOB

Paccmorpum nporpammy, peajiusyromyro 11
aJITOPUTMOB COPTUPOBKHU MACCHUBA.

AJITOPUTM MOPA3PSAAHON COPTUPOBKH:

Kaxgoe 4MciIoO mpeacTaBisieTCsl B JBOMYHOM BHJIE.
[Touck ABWXKETCS B 2 HampaBiICHUSX: CHU3Y wuilem O,
cBepxy - 1. Pa3OmBaeM Ha 2 wHWHTEpBajda, 4YTOOBI
IPEIO0TBPATUTh HEMPABUIBHYIO COPTHPOBKY U COPTHUPYEM
o 2 oury. Ilo crapmemy Outy uieMm cBepxy 1, a cauzy 0,
MeHseM Mectamu. Haxongum Bce. Eciam HaumneHBI Bce,
EepEXOJIMM Ha BTOPOM OMT M TaK O TE€X MOpP ITOKa HE
KOHYaTCsi OWUTHI. TpeOyeT MEHbIIE MNOIBITOK, OBICTpEe
Ja)kKe yeM ObICTpasi COpTUPOBKA.



" J
CopTUpOBKa MAaCCHUBOB

bbicTpast cOpTUPOBKA (aHIII. quicksort) — IIUPOKO U3BECTHBIN
AJITOPUTM COPTUPOBKHU, pa3paO0TAHHBIN aHTTIMHUCKUM
nH(popmaTukoM Yapias3zom Xoapom. CaMbiil OBICTPBIA M3 U3BECTHBIX
YHUBEPCAIbHBIX AITOPUTMOB COPTUPOBKU MACCHUBOB (B CPEIHEM
O(n log n) 0OMeHOB NpHU YIOPSA0YCHUHN 7 DIIEMEHTOB).

bbicTpasa copTMpoBKa UCMNOMNbL3YeT CTpPaTErNMIo «
». LLlarn anroputma TakoBbil:

x BbiOnpaem B maccmBe HEKOTOPLIN SNIEMEHT, KOTOPbI
bynem HasbiBaTb OMOPHbLIM arieMeHmMoM. C TOYKN 3pEHUS
KOPPEKTHOCTU anropmTma BbIOOp ONOPHOro anemMeHTa
6e3pasnnyeH. C TOYKN 3pEHNS MOBbILLEHUS
9 PEKTUBHOCTN anroputmMma BblOMpaTbLCs AOSTKHA
MeanaHa, Ho 6e3 OOMOoNMHUTENbHbIX CBEAEHUIN O
COPTUPYEMbIX AaHHbIX €€ 0ObIMHO HEBO3MOXHO MOSTYyYUTb.
3BeCTHbIe cTpaTernn: BelbnupaTtb NMbo cpegHumn rno
NONOXXEHMIO ANIEMEHT (3NIEMEHT C uHAaekcom [n/2]), nnbo
9JIEMEHT CO Crny4YyanHo BbIOpaHHbIM UHOEKCOM.



CopTUpOBKa MAaCCHUBOB

Onepauusa pazoesieHUs MaccuBa: peopraHmM3yemMm MaccuB Taknum
obpasoMm, YTOObI BCE ANIEMEHTbLI, MEHbLLUME UITN PaBHbIE OMNOPHOMY
9IEMEHTY, OKa3anucb CrieBa OT HEro, a BCe arneMeHTbl, bornbLune
OMopHOro — cnpaea ot Hero. OB6bIYHBINM anropmTM onepawmu:

nBa nHgekca — lur, npunpaBHNBAKOTCA K MMHNMallbHOMY U
MaKCUMaJIbHOMY UHAOEKCY pa3aesiieMoro MmaccumBa
COOTBETCTBEHHO

nHAekc | nocnegoBaTenbHO yBENUYMBAETCS A0 I UK A0 Tex
nop, noka |- aneMeHT He okaxeTcs 6oribLIe ONOPHOrO;

NMHOEKC I nocsiegoBartesibHO YMEHbLUAETCA OO0 | nnn go Tex
Mnop, NOKa - ANEMEHT HE OKaXXeTCH MEHbLLE OMOPHOTO,

ecnu r = | — HanpgeHa cepegmHa MmaccmBa — onepauuns
pasgeneHns 3akoH4yeHa, oba nHaekca ykasbiBaloT Ha
OMNOPHbLIN 3NEMEHT;

ecnn | < r — HangeHHyo rnapy ayIeMeHTOB HY>XHO OOMEHSATb
MecTaMm, Nocrie Yero NpoaoIMKUTb onepauunto pasgeneHus
Tex 3HadeHun | n r, Kotopble BbIfI JOCTUTHYTHI.



" J
CopTupoBKa MaCCHUBOB
1. PEKypCHMBHO ynopsi04YMBaeM IMOAMACCHUBBI,

JICKAIIUC CJICBA U CIIPpdBad OT OIIOPHOI'O
OJICMCHTA.

2. bazou pexypcum SIBISIOTCS HA0OPHI, COCTOSIINE
13 OJHOI'0 WUJIM JIBYX AJIEMEHTOB. I1epBhIii
BO3BpAIIIA€TCS B UCXOAHOM BHUJE, BO BTOPOM,
IpU HEOOXOAUMOCTH, COPTHUPOBKA CBOJIUTCS K
[IEPECTAHOBKE JIBYX DJIEMEHTOB. Bce Takue
OTPE3KHU YXKE YIIOPSAI0UYCHBI B IMIPOIECCE
pa3aciiCHuUs.



CopTupoBKa MaCCHUBOB



