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A3bik Java

» Java (Java Programming Language) — A3biKk NporpamMmmmpoBaHuns
BbICOKOIO YPOBHS:

— npocTon (simple)

— OBOBLEKTHO-OpMEHTUPOBaHHLIN (Object-oriented)

— pacnpegeneHHbin (distributed)

— MHoronoTouHbIn (multithreaded)

— OWHaMU4HbIK (dynamic)

— He3aBUCALLMN OT apxXUTeEKTYpbI (architecture neutral)
— rnepeHocumbin (portable)

— BblcokonpounasoaguTtesnbHbin (high performance)

— HapgeXxHbin (robust)

— 3allULLEHHbIN (secure)
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Mnatdopma Java

= [Inameopma Java
(Java Platform) — nporpammHag
cpena, B KoTopon paboTatoT
npunoxeHua Java

= CyLlecTBYHOT Bepcun nnatdopmel
Java gnsa pasnuyHeix OC (Windows,
Linux, Solaris, Mac OS)

= BKnoyaeT B CBOU COCTaB:

— Java Virtual Machine (JVM) —
eupmyarnbHasi MawuHa Java —
nporpammMa, uHTepnpeTupytoLlas
npunoxexHus Java

— Java API - bnbnmoteka nporpaMmmHbIX
KOMIMOHEHTOB (KJ1laccoB U
NHTEP(ENCOB), peanunayrLLnx
CTaHOapPTHbIN PyHKUMOHAn
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» Java Platform, Standard
Edition (Java SE) — nnatdopma
LLINPOKOro Ha3Ha4YeHnsa angd
pabouunx ctaHuum

» Java Platform, Enterprise
Edition (Java EE) — nnaTtdopma
ON1a KoprnopaTtuBHbIX
NPUNIOXEHUN N MPUNOXKEHNN
NHTEPHET

» Java Platform, Micro Edition
(Java ME) — nnatdopma gns
YCTPOMCTB C OrpaHNYEHHbIMU
pecypcamMmn U MOBUIbHbIX
YCTPOUCTB

» Java Card — nnatdopma gngd
cMapT-KapT
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JRE n JDK

= Java SE Runtime Environment = Java Development Kit (JDK) —
(JRE) - MMHMManbHaga peanunsauus Bepcua Java SE anga paspaboTku
nnatdgopmbl Java SE, NPUNOXEHUN
Heobxoammasa anst BbiMONHEHUS

— YCTaHaBJINBAETCA Ha

R e KOMMbOTEPbI Pa3pPaboTUMKOB

— YCTaHaBIIMBAETCA Ha KOMMbIOTEPDI

y — BKJ1t0YaeT B cBou cocTtaB JRE,
KOHEeYHbIX NoJib30BaTeslien

KOMMUAATOP, OTNag4uK,
npuMepbl Nporpamm,
NONONMHUTENbHbIE DUBNNOTEKU

— BKntoYvaet B ceomn coctaB JVM u
onbnunortekun, Heobxoanmble Onsd
BbINOMTHEHUSA NPOrpamMm

JDK

JRE

JVM
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UcTtopusa Java

= 1991 — Ha4yano paboTbl Haa
npoekTtom Java

= 1995 — odbuumanbHLIN penna
TexHonorn Java komnaHueu
Sun Microsystems

= 1996 — Bbinyck JDK 1.0
= 1997 — Bbinyck JDK 1.1
= 1998 — BbINyck J2SE 1.2
= 2000 — BbInyck J2SE 1.3

CtpaHuua = 8

= 2002 — BbInyck J2SE 1.4
= 2004 — BbInyck J2SE 5.0
= 2006 — BbInyck Java SE 6.0

= 2010 — koMnaHMsa Sun Bowa B
cocTaB koprnopauuun Oracle

= 2011 — BbInyck Java SE 7.0
= 2014 — BbInyck Java SE 8.0
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3arpy3ka u yctaHoBka nnatdopmbl Java SE (1)

www.oracle.com

Sign In/Register Help Country ¥ Communities

Products Solutions

CtpaHuua =9

Java SE Downloads

= Java 2 NetBeans

Java Platform (JDK) 8u5 JDK 8u5 & NetBeans 8.0

[ Java Platform, Standard Edition

Java SE 8ub5

This release includes important security fixes. Oracle strongly recommends that all Java SE 8
users upgrade to this release.

Learn more »

= Installation Instructions JDK
= Release Notes

= Oracle License

= Java SE Products server JRE
= Third Party Licenses

= Certified System Configurations

= Readme Files

* JDKReadMe H =

* JRE ReadMe

Popular
Downloads

Java for Developers
U pJuLe

JavaFXx

Solaris

MySQL

QOracle Fusion
Middleware 11g

Oracle Database

Prebuilt Developer
VMs
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3arpy3Kka n yctaHoBka nnartdgopmbl Java SE (2)

CtpaHuua =10

Java SE Runtime Environment 8 Downloads

Do you wantto run Java™

Java programs, but not develop them, download the Java Runtime Environment, or JR

programs, or do you want to develop Java programs? If you wantto run

If you want to develop applications for Java, download the Java Development Kit, or JDK™ The
JDK includes the JRE, so you do not have to download both separately.

JRE MD5 Checksum

Java SE Runtime Environment 8us

You must accept the Oracle Binary Code License Agreement for Java SE to download this

software.

Thank you for accepting the Oracle Binary Code License Agreement for Java SE; you may now

download this software.

Product / File Description File Size Download
Linux x86 40.27 MB ¥ jre-8u5-linux-i586.rpm
Linux x86 55.46 MB ¥ jre-8u5-inux-i586.tar.gz
Linux x64 40.4 MB ¥ jre-8u5-inux-x64.rpm
Linux x64 54 41 MB g jre-8u5-linux-x64.tar.gz
Mac OS X x64 56.61 MB ¥ jre-8u5-macosx-x64.dmg
Mac OS X x64 5261 MB ¥ jre-8u5-macosx-x64.tar.gz
Solaris SPARC 64-bit 50.32 MB 4 jre-8u5-solaris-sparcv9.tar.gz
Solaris x64 47.99 MB g jre-8u5-solaris-x64.tar.gz
Windows x86 Online 1.53 MB ¥ jre-8u5-windows-i586-iftw.exe
Windows x86 Offline 29.67 MB ¥ jre-8u5-windows-i586.exe
Wwindows x86 4587 MB ¥ jre-8u5-windows-i586.tar.gz
Windows x64 3255 MB ¥ jre-8u5-windows-x64.exe
Windows x64 4887 MB ¥ jre-8u5-windows-x64.tar.gz
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1.2. OCOEEHHOCTM ]
CO3[AHUSA NPUNOXEHUN
HA JAVA



JTanbl co3gaHusa npunoXxeHusa Java

PaspaboTka nporpaMmMHOro Kkoaa

2. Komnunaums ncxogHoro koga B
oanT-kon,

3. BbinonHeHne nporpammbl B JVM

NcxoaHbin Ko

= baiimkod (bytecode) — malLMHHO-
He3aBNCUMbIN HU3KOYPOBHEBBIW
A3blK BUPTYanbHOW MalUnHbI Java

BanTtkop
Y Komnunsitop JVM
% # java JEaE » .class Javd
L= ) \
| \ | |
1 | 3

CtpaHuua = 12
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[MlepeHOCUMOCTbL NpunoxeHnn Java

JVM
BauTtkopn (Windows)

. Komnunsaro
%* java P » class

MUcxoaHbin Kop,

CtpaHuua =13 www.specialist.ru



[MpuBeT, Mmup!

HelloWorld.java

package hellg

public class HelloWorld({
public static void maifString [] args) {
Systemout.println("Hello, Java world'!!'");

fié ; ~
BN C:\Windows\System32\cmd.exe @@lﬁ

c:\>javac Helloworld. java

< | i | »

|

( BN C:\Windows\System32\cmd.exe l = I = Lﬂﬂ‘

c:\>java hello.Helloworld B
Hello, Java world!!!

< | 1] | )
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[MpenmyliecTBa nporpammMmmpoBaHus Ha Java

= HayaTtb nporpammmpoBaTtb Ha Java nerko
= ManeHbkun 06 beM NporpamMmHoOro Koaa

= BbicOKasd ado(PeKTUBHOCTb NMPOorpamMmMHOro Koga

¥
= MpunoxeHus paspabatbiBaloTcst GbICTPO ;:..\

= [IpunoxeHuns He 3aBncAT oT nnatdopmbl 1 OC

CtpaHuua = 15 www.specialist.ru
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1.3. CPEQlbl PASPABOTKW
JAVA



Cpeabl pa3padboTku Java

=|DE — Integrated Development Environment:

=Cpenbl pa3paboTku Java

— NetBeans IDE
 https://netbeans.org/
— Eclipse IDE
 http://www.eclipse.org
— Intellid IDEA

e http://www.jetbrains.com/idea/
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NetBeans. 3arpy3ka NetBeans

COopku uHTErpupoBaHHo# cpeabi NetBeans

MoaaepxuBaemble TexHonormm =~ Java SE Java EE C/C++ PHP undefined

& MNakeT SDK nnatdopmsl NetBeans [ @ &

& Java SE ° @ @

& Java FX @ [ @

@ Java EE @ @

@) Java ME @

& HTMLS @ @ @

&) Java Card(tm) 3 Connected @

& C/C++ °® o

& Groovy =

& PHP ® [

[MocTaenAemMble cepeepsl

(&) GlassFish Server Open Source Edition 4.0 @ @

& Apache Tomcat 8.0.3 @ ®
( 3arpy3mb) Sarpysmb) [ Sarpysmb) ( SarpysnTb) [ Sarpyambj
BecnnatHo, |becnnatHo, becnnatHo, becnnaTtHo, bBecnnaTtHo,

90 MB 191 MB 62 MB 63 MB 210 MB
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Eclipse. 3arpy3ka Eclipse

1

Eclipse Downloads

Packages Java™ 8 Support Developer Builds
Eclipse Kepler (4.3.2) SR2 Packages for [l o IES |

Eclipse Standard 4.3.2 200 mB Windows 32 Bit
g Downloaded 4,664,642 Times Other Downloads Windows 64 Bit
The Eclipse Platform, and all the tools needed to develop and debug it: Java and

Plug-in Development Teoling, Git and CVS...

Package Solutions Filter Packages v |

Eclipse IDE for Java EE Developers, 250 uB Windows 32 Bit
Downloaded 2,971,070 Times Windows 64 Bit
Tools for Java developers creating Java EE and Web applications, including a Java IDE,

tools for Java EE, JPA, JSF, Mylyn...

Eclipse IDE for Java Developers, 153118 Windows 32 Bit
; .JQ Downloaded 991,252 Times Windows 64 Bit

w The essential tools for any Java developer, including a Java IDE, a CVS client, Git client,
XML Editor, Mylyn, Maven integration...

Ctpanuua = 19 www.specialist.ru
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1.4. KOHLUENUUA OOIN B JAVA



ba3soBbie npuHuunbl OOI

CtpaHuua = 21 www.specialist.ru



lNoHAaTHMe oObekTa. UHKancynauma

= OOBLEKT peanbHOro Mupa:
— CoctosiHKe (state)

HaxaTb Ha
— JlnHna nosegeHus (behavior) Haxate ~ Topmo3  3anpaButhb
Ha ras TONNMBOM
= [lporpammHbIi 06beKT (Object): 1
— [lons (fields)

x>
— MemoOdsI (methods) / | .
| ﬁ

= UHKkancynsayus (encapsulation) } \ @
— 0bbegmHeHne AaHHbIX U anropuMTMOB B

. YpoBeHb
paMKaX O,D,HOM CyLU.HOCTV' (O6beKTa) MapKa CKOpOCTb OeH3nHa

— pasrpaHuyeHne gocTyna K sanemMeHTam
o0bekKkTa

CtpaHuua = 22 www.specialist.ru



NoHATHMEe Knacca

» Knacc (class) onucbiBaeT nNpu3Haku COCTOAHUSA U NoBeaeHne
MHOXECTBa CXOXUX 0O bEKTOB

= Knacc — 370 nonb30oBaTenbCKUn mun 0aHHbIX

objects class

class Car {
String name;
int speed;
int fuel;

volid setName (String newName) {...}
volid speedUp (int delta) {...}
volid applyBrakes (int delta) {...}
void addFuel (int delta) {...}
volid printState () {...}

} Car autol = new Car();
Car auto?2 = new Car();
Car auto3 = new Car();
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HacnepoBsaHue

» HacnedoeaHue (inheritance) — mexaHU3M CO30aHUSI HOBLIX KNaccoB
Ha OCHOBE CYLLECTBYHLLINX

= [1pn HacnegoBaHn doYyepHeMy Krnaccy (subclass) nepenatoTcs
Nons U MeTodbl poodumersibCKo20 Kracca (superclass)

=Y Knacca MOXeT ObITb OANH poauTenb K nobdoe KoNMMYecTBO
OOYEPHUX KNaccoB

F ),

7T

podumenbCcKuli
Knacc

class Transport {

}

class Car doyepHuti

extends Transport { knace ~ © Bicycle

CtpaHuua = 24 www.specialist.ru



nOJ'IVIMOpCbVBM int max(int a, int b) {...}

int max(int a, int b, int c¢) {...}
int max(int[] arr) {...}

= [lonumopghu3m
) abstract class Transport{
(polymorphism) abstract void beeg);
}
— NMeeTCA HECKOJIbKO
pean|/|3a|_|||/||7| anropmutma class Car extends Transport{
@verride
— BbIOOp peanusaumn void boon el
OCYLUECTBIIAETCA B Systemout.println("Bu-6u") ;
3aBNCUMOCTU OT TUMNAa }
obbekTa u Tuna J
napameTpoB

class Bicycle extends Transport{

= MexaHun3mMbl peanusaunu: ROoverride

G void beep() {

— [lepeapy3ka (overloading)

Systemout.println("I3bHb-O3LIHL") ;

MeToaoB
— [lepeonpedeneHue
(overriding) meTtonoBs
Transport trd = new Car();
Transport tr2 = new Bicycle();
trl.beep(); tr2.beep();

CtpaHuua = 25 www.specialist.ru



lMMoHATUe nHtepdenca

* Uumepapeuc (interface) onpenensier BO3MOXHOE NOBEAEHMNE
00bEeKTOB

= lHTepdoenc npeacraBnaeT cobon COBOKYNHOCTb METOAOB 6e3
peanusaumu

= [1pn 06bABNEHNM Knacca MOXHO yKa3aTb, Kakme nHTepdencol OH
Bbynet nooaepXxueartb

interface Switchable {
void switchOn () ;
void switchOff () ;
}

class Lamp
implements Switchable {

CtpaHuua = 26
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2.1. CTPYKTYPA
NPUNOXEHUI JAVA



Java-npunoxeHue

public static voidmain(String [] args)

= PaboTta npunoxenuma Java
Krnacchbl Ha4YMHAETCH C BbINONMHEHUA rMaBHOIO
mMeToaa main() ogHOro 13 Krnaccos

T — MeTOo4 NPUHMMAaET Ha BXO[, MacCuB
main() napamMmeTpoB KOMaHOHOW CTPOKU

4
v

= Knacc, ¢ KoToporo Ha4nHaeTcs
BbINOMHEHNE NPUNOXEHUS java
NPUHATO Ha3blBaTb 2/1a8HbIM
Kknaccom (main class)

java hello.HelloWorld
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NakeTbl

= [lakem (package) — NpOCTPaHCTBO MMeH B Java

= [TakeT 0O6beanHAEeT munsbi (Knaccbl, UHTEPAENCHI, NEpPEYNCTIEHNST),
OTHOCALLMECH K OOHOW NpeaMeTHon obnactn nnn ogHown 3agadve

package hello;

import java.util.*; Tiwtﬁﬁkjtﬁ

public class HelloWorlda@ {
public static void maifString [] args) {
Random r= new Random();

Systemout.println("lIpmueeT, MHUP"):;
Systemout.println("CayuyanHoe umucjio: "
+r.nextInt());

Ctpanuua = 30 www.specialist.ru



CtaHpaapTHble Knaccobl Java SE

= java.lang.String & java.lang = java.rmi

= java.lang.Math

= java.lang.Integer java.io javax.xml

= java.lang.Thread

5] s [
java.awt java.sql
= java.util.ArrayList

= java.util.LRandom N N
.J java.net >< java.text
= java.io.PrintWriter Nl : N
j iy Il java.util >< java.beans

... ". java.math |Z|java.security

= java.awt.Frame
= java.awt.Button

import java.util.*;

import java.util.Randomy
Ctpanuua = 31 www.specialist.ru



Knaccbl n naketbl B pannoBou cucreme

= OguH TUN (KNnacc/nHTepgenc) MoxeT = IMa nakeTa accounmpyeTcs c
npuHagnexartb TOSIbKO OOHOMY MakeTy nepapxmen rnanok B oansioBon cucteme
= OOnH hann ncxogHoro Koga MoXeT = PekomeHayeTcs ncnonb3oBaTh B
coAepXaTb TOMbKO OAWH MyOMUYHbIV Ha3BaHUWM NakeTa TONMbKO CUMBOIbI
(public) Tun, gocTynHbIN 3a NpegenamMmm HWXHEero perncrpa
NEldsE - CTaHAapTHble NakeTbl java HauMHalTCS
= PekomeHgyeTca co3gaBaTtb OTAENbHbIN CO CNOB java. N javax.
doann McxoQHoro koga nofd oTaenbHbIN

= BHelUHWe KoMNaHuy UCMoMb3YIoT AlS
i VIMEHOBaHUSI NaKeTOB CBOU AOMEHHbIe

= @ann ncxogHoro Koga gormkeH MMeHa (Hanpumep, com. ibm.)
Ha3bIBaTbCS MO UMEHW MyBnMYHOro TMna

= [lepemeHHas okpyxeHuss CLASSPATH
onpenenseTt nyTu, rno KOTopbiM
npunoxexusa Java 6yayTt nckatb
nonb3oBaTenbCKMe Knacchbl

package com.my.graphics;
public class Rectangle ({ — ....\com\my\graphics\Rectangle. java

}
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ApxuBbl Java

= Apxue Java — JAR — apxuB B popmarte ZIP, cogepxawmn
nakeTbl K Knaccel Java, a Takke pecypcbl NpoekTa RSN RN
— ©esonacHoCTb
—  3(bpeKTUBHOE XpaHeHme
— ObICTpagqa 3arpys3ka
— NEepeHOCUMOCTb
— LEeNnOCTHOCTb Koda U noanepxka Bepcumn

jar cf myapplet. jar MyApplet.class images video

jar cfve hw.jar hello.HelloWorld hello

java -jar hw.jar

T [Hello] Manifest-Version: 1.0

" HelloWorld AT Created-By: 1.7.0 45 (Oracle
(J[META-INF] Corporation)

| | MANIFEST MF Main-Class: hello.HelloWorld

CtpaHuua = 33 www.specialist.ru
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2.2. OCHOBHBbIE A3bIKOBbIE
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KnouyeBble cnoBa

abstract
assert
boolean
break
byte
case
catch
char
class
const

true

CtpaHuua = 35

continue
default
do
double
else
enum
extends
final
finally
float

false

for

goto

if
implements
import
instanceof
int
interface
long
native

null

new
package
private
protected
public
return
short
static
strictfp
super

switch
synchronized
this

throw

throws
transient
try

void
volatile
while

www.specialist.ru



UoeHTUdpUKaTopbl

= UIdenmucgpukamop (identifier) — nmsa = N\geHTudukaTopsl:
NporpammHoro obbekTa — nepeMeHHble (variables)
— YyBCTBUTENbHbI K PErucTpy — wmeToabl (methods)
— MOryT 6bITb NO60M ANUHBI — Tunsbl (types)
— MOryT cofepxarb: * Kracchl (classes)

*  unHTepdemcsl (interfaces
* nio6ble 6ykBbl FOHMKOL P ( )

* Ludpbl
e cumBonbl ‘$n

* nepedvncrnieHnsa (enums)

— naketbl (packages)

)

— [OMMKHbI HaYMHATBLCA C OYKBbI UK
cumBonoB ‘$'un ‘¢’

— He OOIMMKHbI coBnagaTbh C KNoYeBbIMU
cnosamu Java

CtpaHuua = 36 www.specialist.ru



anIMVITVI BHbI€ TUMNbI OAaHHbLIX

= byte
— 8-buTHOe uenoe
— o1 -128 po 127
=short
— 16-6uTHOE uenoe
— o1 -32 768 oo 32 767
=int
— 32-buTHoe uenoe
— ot -2%" o 23'-1
= long
— 64-buTHOE uenoe
— 0T -2% no 2%3-1

CtpaHuua = 37

= float

— 32-O6uTHOE 4ncno ¢ nnasawLlemn
TOYKOW

=double

— 64-06uTHOE Yncno ¢ nnasawLlemn
TOYKOW

= boolean
— Jiorm4yeckoe 3Ha4vyeHue
— true/ false

=char

— 16-OuTHBIN cumBon Unicode
— ot 0 go 65535

www.specialist.ru



[MlepeMeHHble

= [lepemeHHbIe (variable)

— [lepemeHHble 3k3emnspa
(instance variable, non-static
fields, Hecmamu4eckue nosis)

— [lepemeHHbIe Knacca (class
variables, static fields,
cmamu4eckKue rnoi’is)

— JlokanbHble nepemMeHHbIe (local
variable)

— Mapamempbi memodoe (method
parameters)

public class HelloWorld3 {

= PekomMeHaauum no UMeHOBaHUIo
nepeMeHHbIX

— €eCIu 3HaveHue byaeT MeHATbCA:
*  MM$S HAaYMHAETCHA C MarieHbKoM 6yKBbI

* €eCrnv UMSA COCTOUT U3 HECKOITbKNX CIOB,
BTOpOE W1 nocrieayoLume criosa
HayMHaTcAa ¢ bonbLuon OyKBbI

— €CInu 3Ha4YeHne He ByaeT MeHATbCS
(UuMeHOBaHHbIe KOHCMaHMbI):

*  UMS 3anncbiBaeTCa B BEPXHEM
perucrpe

* ChnoBa oTaenarTcAa apyr ot apyra

CAMBOJIOM

static final double PI_VALUE = 3.14;

int myVariable = 20;

public static void main(String[]

int test = 10;

args) |

int anotherVariableWithLongName = 5;

CtpaHuua = 38 }
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KOHCTaHTbI

= LlenouncneHHbie B e o~ 1Y
int hexVal = 0x10;
= BewlecTBeHHbIE int binval = 0bl0;
= CUMBOSbHbIE Lome Lole L il
int salary =1 000_000;
= CTpoKoBble long hexBytes = OXFF_EC 1D 2A;

= [lornyeckune (bynesckume
( y ) double vl = 3.14;

double v2 = .3;
double v3 = 1.23e2;
double v4 = 3.14D;
float v5 = 3.14f;

char cl = 'A';
char c2 = '"\u0108';

System.out.println("Hello, \nworld") ;
String s = "Hello";

boolean ¢ = true;
Ctpanuua = 39 www.specialist.ru



Mpeobpa3zoBaHue TUNOB

= 6e3 notepun TO4YHOCTU

int x = 100;
double y = x;
double z = (double) x;

= C BOBMOXHbIMU NOTEPAMUN TOHYHOCTHU
N 3HaA4YEHUA

double a = 10.9;
int b = (int)a; // a = 10;

int ¢ = 257;
byte d = (byte)c; // d

I
=2

= ABHOE

int x = 100;
double z = (double)x;

CtpaHuua = 40

= HEABHOE

int x = 100;
double vy = x;
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OO0ObBLEeKTbl U CCbINKU

= O6bekm (object) — ak3emnnap knacca

= Co3gaHne obbekTa ocyLecTBnsaeTcd
duHamMu4YecKu nNpu nomoLim onepartopa
new:

new Random () ;

= PaboTa c 00bEKTOM ocyLlEeCTBASETCH
Yyepes3 NnepeMeHHY-CCbINKY

Random value = new Random{() ;

= null — nycTtasa ccbinka
Random value = null;

= YaoaneHue obbekTa ocyLecTBAAeTCs
aBTOMaTn4eckn cé6opuiukom Mycopa
(garbage collector)

= O6beKT yganseTcs ecnv Bce
CCbISIKM Ha OOBLEKT YyTEPSAHBI, B
4YaCTHOCTU Mpw;

— OBHYNEHUU CCbISKM

— BbIXxoga u3 obnactu BUANMOCTM
CCbIJ1KHA

if (a>0)
{
Random value =
new Random() ;
Systemout.println(
value nextInt());

} —

System.gc();
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MeToabl

class Car { = PeKOMeH,EI,aLI,I/II/I no nMIMeHoBaHUIKO
String nameg MeTOLOB:
int speed

— MA MeToda Ha4YnMHaeTCA C

. . ManeHbKon OyKBbl
vold setName(String newNamg {

— nepBoe CroBo B Ha3BaHUN METOa
name = newName;

} — [J1aror

void speedUp(int delta) { — BTOpOE n nocnegywwne criosa B
speed = speed + delta; Ha3BaHNM HaYMHAaKTCS C GOMbLUION

) OyKBbl
void applyBrakes(int delta) {

speed = speed - delta;
}

int getSpeed() {
return speed
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OOpallueHue K aneMeHTamMm obbeKTa

OOpaweHuve K nonko

MMs KJlacca.CT_ImoJje
CCHLJIKA Ha O OBLeKT. I10JIe

double angle= 45. / 180 * Math.PI;

double sinAngle= Math.sin(angle);
System.out.println("Cuunyc yrma 45 rpanycos:" + sinAngle);
Random rnd = new Random() ;

double doubleRandomValue= rnd.nextDouble();
System.out.println("Cnyuanmuoe umcaa" + doubleRandomValugq;

-

Bbi30B meToaa

UMA KJjlacca.cT Mmeron(napamerpl, napamMeTrp?, ...)
UMA KJlacCa.cT MeTon 6es napamMeTpos()

CCHUIKa Ha oOOBekT.Meron(napamMerpl, napameTrp?, ...)
CCRIJIKA Ha oObexT.MeTon 6es napameTpon()
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MaccuBbl

= Maccue (array) — MHOXXeCTBO
OOQHOTUMHbIX 3JIeMeHmMoe

— Pa3mep maccuBa onpenensieTca npu
co3faHuu maccuea

— Pa3smep maccuBa He MOXET BbITb
N3MeH

= OOpalleHne K anemMeHTam
OCYLLECTBNAETCH N0 UHOEKCY
(Ha4MHas c Hyns)

arrayOfint |10 | 20 | 30
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= OObgaBNEeHne maccuea
int[] arrayOfInt;

= Co3gaHue maccusa

arrayOfInt = new int[3];

= ObpalleHune K anemeHTam

MaccumBa
arrayOfInt[0] = 10;
arrayOfInt[1] = 20;
arrayOfInt[2] = arrayOfInt[0]

+ arrayOfInt[l];

= CokpalleHHasa opma
int[] arrayOfInt2 = {5,2,99};
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KoMmmeHTapuun

= CTPOYHbIE:

int a=1; // 3TO CTPOYHHNM KOMMEHTAapUM
int b=2; // 3TO TOXe CTPOYHEI KOMMEHTapM
= BrioyHble:

int a=1; /* 3wo

el
OJIOYHEIN
N, , main
KoOMMeHTapui¥/ int b=2;
. public static void main(java.lang.String([] args)
= [loKyMeHTauums:
[MagHbIi MEeTO NPOrpaMmel BLIBOOWUT NPUBETCTBME NONb30BATENO
Parameters:

/ * % args - ADTYMeHTbI KOMaHAHOI CTPOKM
* TJaBHENM MeTON NIPOI'PaMMbl

* BRIBOOMT MNIPUMBETCTBMUE I1OJILSOBAaTEJIO

* @param args ApIryMeHTH KOMAaHIHOM CTPOKMK

&/

public static void mai®fString [] args)
Systemout.println("Hello, world");

{
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3. ONEPALN U
ONEPATOPbI JAVA



KOMnblOTepHoro ®

EHT

osquHMﬂ
«CNEUWUAJINCT»

npun MI'TY nm. H.>.baymaHa

3.1. ONEPALINA
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Tunbl onepauun

= [lpncBanBaHune

= /IHKPEMEHT U OEKPEMEHT

= ApupmeTtnyeckune (buHapHbIe U yHapHbIE) onepaunm
= Onepaunu cpaBHEHUSA

= Jlornyeckue onepauunm

= [lobnToBbLIE ONEpaUnK

= Onepauunn casura

= «CnoxHoe» npuceanBaHue

= YcroBHas onepauus

= Onepauusa instanceof
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lMpucBanBaHue. MHKpemeHT. [leKkpeMeHT

= | llpuceausaHue SNAE = b ;
(assignment) int v = 15;
int z = x;
X =z +y;
++ | UHKpemeHm int a = 1;
(increment) a++: // a =2
int b = ++a; // b=3, a-=
int ¢ = a++; // ¢ =3, a =4
- | JekpemeHm a--; // a =3
(decrement) int d = a--; // d=3, a=2

= [TOCTUKCHbIN NHKPEMEHT/AEKPEMEHT (a++) BO3BpaLLaeT UCXOAHOE 3HaYeHne nepemMeHHON
= [TpedUKCHbIN MHKPEMEHT/OEKPEMEHT (++a) BO3BpaLLaeT HOBOE 3HAaYeHNEe NepemMeHHON
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ApundmeTnyeckme onepauuu

+ | cnoxeHue / int a = 2 + 3;
KOHKameHauyusi
(additive / E System.out.print ("Hello " + "world");
concatenation)
— | eblYuUmMaHue int b = 10 - a;
(subtraction)
* | yYMHO)XXeHue int ¢ = a * b;
(multiplication)
| | deneHue (division ) int d = 10 / 2; // d =05
float d1 =5 / 2; // dl = 2.0
float d2 = 5f£ / 2; // d2 = 2.5
% | e3ssmue ocmamka int e = 10 % 3; // e =1
(remainder )
+ | YHapHbIU nroc int x = +a; // x =5
(unary plus)
— | yHapHbIlU MuHyc int vy = -a; // y = -5
(unary minus)
Crpamma=> WwWwW SpecTatstT




Onepauuu cpaBHeHus. Jlormyeckmne onepauum

System.out.println("a is not 10");

== | paeHo (equal to) boolean x = 10==10; // true
I= | He paeHo (not equal to) boolean y = 5>10; // false
int a=1, b=2;
> | 6onbwe (greater than) if (al=b) o Eruie
>= | 6os1bWeE UJSIU PaBHOo System.out.print ("a!=b");
< | meHbwe (less than)
a b la a&&b | a||b
ARl e WU pasHo false false true false false
false true true false true
true false false false true
&& | nmoa2uvyeckoe U EERENC=T, - b=2.; true | true | false | true | true
(conditional AND) if ( (a==1) && (b==2) )
|| Jijo2uvyeckoe UJTIN System.out.println("a is 1 AND b is 2");
(conditional OR) if ( (a==1) || (a==10) )
| sio2uyeckoe HE System.out.println("a 1is 1 OR 10");
(complement) if (! (a==10) )
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[TobuToBbLIe onepauuun. Onepauumn caBura

~ | [lobumoeoe HE int a 0000000111; // a=7
bitwise complement
( R R | 0b00001001; // b=15
& | Mobumoeoe U
(bitwise AND) int c & 0b00001001; // c=1
A Mo6bumoeoe int d ~ 0b00001001; // d=14
ucknrovyarouwee NJIN
(bitwise XOR) A | B|~A| A&B | AB | A’B
| lMo6bumoeoe UJIN 0 |01 0 0 0
(bitwise OR) o | 1|1 0 1 1
>> | Cdsue erpaeo 1 {00 0 1 1
(signed right shift) 1 111 o 1 1 0
>>> | Cdeue enpaeo .
(unsigned right shift) |10t X >> 2; // %=1
<< | Cdesuz eneeo int vy = a << 1; // y=14
(signed left shift)
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«CnoxHoe» npucBanBaHue

+= | npuceausaHue int a = 1;

B j&ecme ¢ ) a += 10; // a=a+ 10
- apugpmemu4veckou X )

= | onepayueil a *= 3; //a=a*5
/= a %= 3; // a=a % 3
%=

&= | npuceauesaHue a &= 7; // a=a & 7;
= |emecmec nobumoeou

" onepayueu

<<= | npuceaueaHue a >>= 2; // a =a > 2;
>>— | emecme co coeu2om
>>>=
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YcnoBHasa onepauua. Onepauus instanceof

= YcJ108Hasi ornepayusi BO3BpalllaeT OAHO U3 ABYX 3HAYEHUN B
3aBNCMMOCTM OT 3aaHHOro YCrioBUS

int a = (10<20)? 1 : 2;

» Onepayus instanceof npoBepsieT NpuUHagNeXHoOCTb OObLEKTA
3agaHHoMy Tuny (Kraccy)

String s = "Hello";
if (s instanceof java.lang.String)
System.out.println("s is a String");
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BbipaxxeHUst U NnpuopuTeT onepavumn

PRI | Onepauusa
A 1 X++ x—-
= Boipa)keHue (expression) COCTOUT N3 = OnepaHa;: -~
Vi X —-X
onepaHAoB 1 onepauunm _  KOHCTaHTa N
= Onepaumnn BbINOMHAKTCA B — nepemMeHHasl 3 |* /%
COOTBETCTBUU C UX NPUOPUTETAMU (0ObeKT) 4 |+ -
= Onepauyun ¢ o gMHaKOBbLIM MPUOPUTETOM — BbI3OB 5 | << > >>>
BbIMONMHAKTCS B NOPAOKE: MeToAa &0 | <> ==
instanceof
— (1-13) cnpaBa Haneso — BblpaXeHne - i_ >
— (14) cneBa Hanpaeo — :
= [1ns 0603HaYeHUs NPUOPUTETOB s |-
onepawmn MOryT NCMosfb30BaTbCA 0 |
Kpyrnble CKOOKM 1 | es
12 | ||
int a = 10 + 5 * 2 - 7; 13 | 2:
double z = Math.sgrt(25) + a * (10 - 2); S h— = A
boolean b = 3 > 7 || 4 > 0 && 2 == 2; 14 | /= F= 8= 0=
|= <<= >>=
>>>=
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KOMnblOTepHoro ®

EHT

osquHMﬂ
«CNEUWUAJINCT»

npun MI'TY nm. H.>.baymaHa

3.2. ONEPATOPDI
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OnepaTopbl

= OnepartopHble KOHCTPYKLUMN: = YCnoBHbIN onepatop if
— 00bsiBneHne nepemeHHoN = YCrnoBHbIi onepatop switch
— fNphicBanBeaHue = Onepatop uukna while
— WHKPEMEHT/OEKPEMEHT

= Onepatop uyukna for

— co3aaHme obbekTa
= Onepatop break
— Bbl30OB METOA0B

= Onepatop continue

| = Onepartop return
LG 2

a = 5;

at+;

new HelloWorld):;
System.out.println("Hi!");

= CocTtaBHoOmM onepaTtop (6rnok)

CtpaHuua = 57 www.specialist.ru



YcnoBHbIN onepartop if

> if (a!=0) b=b/a;
pa
< Ycnosue
. if (a!'=0 && b!=0)
if (ycmoBHOe BHpPaxXeHNe) - c=c/ (a*b) ;
onepaTogy Onepartop
if (a!=0)
if (b!=0) c=c/(a*b);
if (a<b)
min = a;
l else
if (ycnoBHOe BEIpaxeHMe) T
oneparod ; Onepatop 1 Onepatop 2 if (a>b && a>c)

else

omepaTor’;
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max = aj;
else if (b>c)
max = b;
else
max = Cy
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CoctaBHouM onepaTop (6roK)

CrtpaHuua = 59

if (a!=0)
Kl
é ) b/ ia,:
(o) c/=a;
)
cmusnb Cu

if (a!=0)
b/ =as
c/=a;

}

cmursb Java

0

MOLIQ

c/=a;
}
else {
b=0;
c=0;
}
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YcnoBHbIN onepaTtop switch

int day=3;
String name
switch (day) {
case 1: name =
break
case Z2: name =
break
case 3: name =
break
case 4: name =
break
case 5: name =
break
case 6: name =
break
case /: name =
break
default: name =

CtpaHuua = 60

"HH ";

"BT ";

"CP";

"qT ";

"HT ";

"CB "’.

"BC ";

"???";

1Nt x=3;

int v=0;

switch (x)
case 1
case 2:
case 3
case 4
case b:
default:

}

/] y=4

yv++;
v++;
yv++;
v++;
v++;
yv++;

int day=3;
String type
switch (day) {

case 1: case 2:

case 3: case 4:

case 5:
type = "BynHu";
breakl

case 6: case 7:
type = "BrixonHee";
breakl

default:
type= "?2?2?";
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OnepaTtop umkna while

do

while (ycinoBHOe BHpaXeHUE) onepaToy

olepaTop while (ycsnoBHOe BEpaxeHUue);
____><j:ﬂ ycriosue \:j>HeT oneparop
\Wﬂa ‘
oneparop _fEigj//zyCHOBme \“;>
[ ‘ HEeT

int 1 = 1;
do {
Systemout.println("Cuerumx: " + 1i);

itz ol = b8
while (1 < 6) {

Systemout.println("Cuerumk: " + 1); [
d=rar 8 }
} while (i < 6);

CuerTumk: 1
CueTumk: 2
CueTumk: 3
CueTumk: 4
CueTumk: 5
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OnepaTtop uukna for

|
MOIOMOGUKATOP) o~

for (MHMUMaIM3aALUSTS YCJIOBUE;

onepaToy —

for (int i=0; i<6; i++) =
System.out.println("CueTumk: " + 1);

i++

for (int 1=2; 1<=10; 1i++)
for (int j=2; 3<=10; Jj++) | ‘

int mult= i*j;
Systemout.println(i+" x "+j+" = "4mult); Caemum 1
CueTumk: 2
} CueTumk: 3
CueTuuk: 4
CueTumk: 5

for (ureparop
orepaTopn

int[] numbers = {1,2,3,4,5};
for (int i1 : numbers)
Systemout.println("Cuerunuk: " + 1);
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OnepaTtopbl break, continue, return

int[] numbers = {1, 3, 5, 10,
TSR O EMNdé=r 54
boolean find= false;
for (int i : numbers)
if (i == toFind) {
find= true;

y
}

int[][] numbers = { {1, 3, 5},
0, 15, 22}

int toFind= 3;
boolean find= false;

search:
for (int[] line numbers)
for (int line) {
if (J == toFind)

find= true;
break search;
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{

15};

int[] numbers = {1,2,3,4,06,12,15};
int sum=0;

: for (int i : numbers) {
if (1i%2!=0) continue;
sum+=i;

}
System.out.println(

"CyMMa UeTHBIX dumceJs: "+sum);

int sum(int x,
return x+y;

int y) {
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TUIbI JAVA



EHT

OBY‘-IEHMFI

«CFIELIMAJWICT»
npu MI'TY um. H.D5.baymaH

4.1. CO3OAHUE U
NCIMOJIb3OBAHUE
MACCUBOB



MaccuBbl

= Maccue (array) — MHOXXeCTBO
OOQHOTUMHbIX 3JIeMeHmMoe

— Pa3mep maccuBa onpenensieTca npu
co3faHuu maccuea

— Pa3smep maccuBa He MOXET BbITb
N3MeH

= OOpalleHne K anemMeHTam
OCYLLECTBNAETCH N0 UHOEKCY
(Ha4MHas c Hyns)

arrayOfint |10 | 20 | 30
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= OObgaBNEeHne maccuea
int[] arrayOfInt;

= Co3gaHue maccusa

arrayOfInt = new int[3];

= ObpalleHune K anemeHTam

MaccumBa
arrayOfInt[0] = 10;
arrayOfInt[1] = 20;
arrayOfInt[2] = arrayOfInt[0]

+ arrayOfInt[l];

= CokpalleHHasa opma
int[] arrayOfInt2 = {5,2,99};
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TunoBble onepauun ¢ maccuBamm (1)

. I'Ipoxou Nno MaccmBy . COpTI/IpOBKa MaccumBa
1 AR L1101 ; int(] arrb = {10, 3, 7, 15, 0, 2, 16};
T length; i++) java.util.Arrays.sort(arrb) ;
arr[i] = 1*10; = 3anonHeHne maccuea
for (int item : arr)
System.out.println(item); double[] arr6 = new double[l0];

java.util.Arrays.fill(arr6, 0.5);

= KonnposaHne maccusa
= Co3gaHme maccuBa 06bEKTOB
int[] arr2;

. E Car[] carArray = {new Car(),

new Car(), new Car()};

arr?2 = new int[arr.length];
for (int i=0; i<arr.length; i++) c a - Car[100];
arr2[i] = arr[i]; ar[] carArray?2 = new Car| 1;

for (int 1i=0; i<carArray2.length; i++)

int[] arr3 = new intl[arr.length]; carArray2[i] = new Car();

System.arraycopy(arr, 0,

arB®, 0, arr.length); System.out.println(carArray2[0] .getName() ) ;

int[] arr4 = java.util.Arrays.copyOf(arr, arr.length);
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TunoBble onepauun ¢ maccuBamm (2)

= [IpeobpasoBaHue B CTPOKY
int arrx7[] = {(1,2,3,4,5,6,7};

System.out.println(
java.util.Arrays.toString(arr’));

. CpaBHeHI/Ie MacCmMBOB HA PaBEeHCTBO 3J1IEMEHTOB

int ar8[(] = {1,2,3,4,5,6,7};

1f (Arrays.equals(arr/, arr8))
System.out.println("MaccurBe paBHH") ;

1f (sl el
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MHoromepHble maccuBbl

int[][] mdArrl = { {1,2,3}, {4,5,6} }; » MHO2OMepHbIU Maccus
int[][][] mdArr2 = { { {1,2}, {3,4} 1}, — MacCcuB, 3rneMeHTamMu
B NS e ) KOTOPOrO ABMATCSH
System.out.println(mdArrl[1] [0]) ; a7 4
System.out.println(mdArr2[1][01([1]1); // 6 MaCCUBbI

int[][] mdArr3 = new int[4]([];
for (int i=0; i<mdArr3.length; i++)
mdArr3[i] = new int[7];

for (int i1=0; i<mdArr3.length; i++)
for (int j=0; Jj<mdArr3[i].length; j++)
mdArr3[i] [§] = 1i*];

for (int[] line : mdArr3)
{

for (int item : line) 0000000
. : — 0123456
System.out.print(item + ) ;
. 0 246 8 10 12
System.out.println("");
} 0 3 6 9 12 15 18
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npu MI'TY um. H.D5.baymaH

4.2. PABOTA CO CTPOKAMI



CTpoKu
TunoBble onepauumn co CTpoKamMu

= java.lang.String — knacc, onucbiBarOLWMN CTPOKY
= OObeKThI Kracca String siBnsatoTca HenameHsembimu (1)
= OObsABNEHNE N CO30aHNE CTPOKU

String sl = "llpueeT, MuUpP";
char[] arr = {'I','p','n','s','e','7'};
String s2 = new String(arr);
= OnpegeneHne anvHbl CTPOKU
CrMBOJI
int len = sl.length(); // 11 CHUMBOJI

'M'
'M'

Ha I[DO3MLUUM 2
Ha nosmumm 9

= PaboTa ¢ cumBonamu

for (int 1=0; i<len; 1i++)
if (sl.charAt(i) == "'u')
System.out.println(

"CumMmeoJd \'m\' Ha nozsuumm " + 1);
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TunoBble onepauun co CTpoKamMu

= KOHKaTeHaLuus CTPOK

String s3 = "lipuepeT";
String 4 = "Mup";
String s = s3.concat(" ") .concat(si4);

System.out.println(sb5); // Ipuser Mup

String s6 = s3 + " " + s4;
= CpaBHEHME CTPOK

if (sb.equals(so6))
System.out.println("Crpoku pasBHH') ;

String s/ = "MBaHoOB";
String 8 = "Cugopor";
int x = s7.compareTo(s8); // -9
int y = s8.compareTo(s7); // 9
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PopmMmaTpoBaHME CTPOK

String s = "%$s 1nByx uuceyg %d u $d parHa $d";

int a = 10;

int b = 6;

String formatStrind = String.format(s, "Cymma", a, b, atb);
String formatString = String.format(s, "Pazuocts", a, b, a-b);

System.out.println(formatStrindl);
System.out.println(formatStrind);

Cymma pnByx umcest 10 m 6 paBHa 16
PasHocTe nByx umcesn 10 m 6 paBHa 4
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[MpeobOpa3oBaHue B CTPOKY

= Uepes KoHKaTeHauu o System.out.println(sl) ;
System.out.println(s2);

int a = 10; System.out.println(s3) ;

String sl = "" 4+ a;

= Uepes ctatndeckumn metog String.value Of

double b = 30.5;
boolean ¢ = true; 10

String £ = String.valueOf(b) ; 30.5
String s3 = String.valueOf(c); true

= Yepes metof java.lang.Object.toString

Integer vall = new Integer

String svl = vall.toString
String sw2 = valZ.toString

14

(10
Boolean val2z = new Boolean(true);

()7

()7

14
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Ucnonb3oBaHUue perynspHbIX BbipaXXeHUun

= Pa3bneHne CTPOKN Ha SrEMEHTDI

S'eh | nges%S "2 3 456, T789";

String[] arr = s.split("\\s*,\\s*"); 123

for (String item : arr) ‘ 456
System.out.println(item); 789

= 3aMeHa 3fIEMEHTOB B CTPOKE

String s2 = s.replaceAll("\\s*,\\s*", "-"); —} 123-456-789

System.out.println(s2);

XXX, Xbo, 789

String s3 = s.replaceAll("[1-4]", "X"); _}
System.out.println(s3);

String s4 = s.replaceFirst(",", "ABC"); _}
System.out.println(s4)

123ABC 456, 789

pOBE&pKa CTPOK Ha COOTBETCTBIE LLIaGNoHy

String phonel = "123-45-67";

String phone? = "12-34-567";
String pattern = "\\d{3}-\\d{2}-\\d{2}"; ‘ true
System.out.println(phonel .matches(pattern)); false

System.out.println(phone2?.matches(pattern));
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Ctpoku. lNpoune onepauunm

String substring(int indl, int ind2)
String substring(int beginIndex)

Bo3BpaljaeT NnoacTpoky mMmexay 3agaHHbIMK
HOMepaMn CMMBOJIOB / HA4YMHasi C 3a4aHHOro
HOMepa cumBoOna

String trim()

BosBpallyaeT cTpoky 6e3 nnanpyowmx u
3aBepLuatroLmnx npobenos

String toLowerCase ()
String toUpperCase ()

BosBpalyaeT CTPOKy B HUXXHEM/BEPXHEM
perucrpe

int indexOf (int ch)

int lastIndexOf (int ch)

int indexOf (String str)

int lastIndexOf (String str)

BosBpaluaeT nHgekc nepsoro/nocrnegHero
BXOXXOEHUA B CTPOKY cumBona ch /
NOACTPOKU str

boolean contains (CharSequence s)

MpoBepsieT, COAEPXUT NN CTPOKa 3aJaHHY0
nocrnenoBaTernbHOCTb CUMBOIOB

String replace (char 0l1dC, char newC)
String replace (CharSequence o0ldC,
CharSequence new(C)

BosBpaluaeT CTpOoKy, B KOTOPOW
npoun3segeHa 3aMeHa
cumMmBosa/nocnenoBaTenbHOCTU CUMBOSIOB
0ldC Ha newC

boolean equalsIgnoreCase (String s)
int compareTolIgnoreCase (String str)

CpaBHuBaeT cpoku 6e3 yyeTa permucrpa
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Knacc Scanner

= java.util. Scanner — TeKCTOBbLIN CKaHHEP, NCMNONb3YHOLWMA PErynapHbIe

BblpaXXeHn4d

String s = "10 20 45 77 19 abc 30";

Scanner sc = new Scanner(s);

while (sc.hasNext())
System.out.println(sc.next());

sc.close() ;

S

SC = new Scanner(s);
while (sc.hasNextInt()) {

10
20
45
77
19
abc
30

10 20 45 77 19

int k = sc.nextInt();
System.out.print(k + " "); q
}

sc.close() ;
System.out.println();

String s2 = "1 10 ab 30 abc 25 40 25 70 25";

SC = new Scanner(s2?); |

sc.useDelimiter("\\s*ab\\s*");
while (sc.hasNext())

System.out.println(sc.next());
sc.closel();

CtpaHuua = 77

1 10
30
c 25 40 25 70 25
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Knacc StringBuilder

= Knacc java.lang.StringBuilder ncnonb3dyetca anga paboTsl C
N3MEHAEMbIMWN CTPOKaMU

StringBuilder sb= new StringBuilder("OngHaxne'")
sb.append(" B cTynenywld');

sb.append(" sumHDOK") ;
sb.append(" nopy. "):
sb.append(999) ;
sb.append(" "

(

)7
sb.append(3.14);

System.out.println(sb):;
System.out.println(sb.length());

sb.delete(9, 18);

System.out.printl b);

ystem.out.println(sb) s OmHaxZbl B CTYHEHYI 3VMHIOL NOpy. 999
3.14

String sl = sb.toString(): 40

String £ = sb.substring(10, 13); | o panmm B summo0 nopy. 999 3.14

System.out.println(s2); SUIM

CTtpaHuua = 78 www.specialist.ru



EHT

OBY‘-IEHMFI

«CFIELIMAJWICT»
npu MI'TY um. H.D5.baymaH

4.3. OBbEKTHbIE OBOJIOYKU
NMPUMUTUBHBIX TUNMOB



O0OBLeKTHbIe 00O0NMOoYKM
NMPUMUTUBHBLIX TUMNOB

= java.lang.Number

— abcTpakTHbIU Krnacc «4ucno» =

— poauTenbCKUK Knacc anga obonoyvek
NPUMUTUBHBIX TUMOB

= [lotomkun java.lang.Number

CTtpaHuua =

java.lang.Byte

java.lang.Short

java.lang.Integer

java.lang.Long

java.lang.Float

java.lang.Double

80

Integer a = new Integer (10);

Integer b = 15;
Integer ¢ = a + b;
System.out.println(c);

= OBONOYKM NCNOMb3YOTCA:

€CIv Bbi3blBaeMbli METOA, OXuaaeT
Ha BX0O OObEKTHYIO CCbINKY, a He
3Ha4YeHne NPUMUTUBHOIO TUNa

ansa npeobpasoBaHns 3HAYEHUN

AJ14 noftyvyeHna crneumnaribHbiX
KOHCTaHT

Number
| |

Byte | Double | Float

Integer ‘ Short Long
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OCHOBHbIe MeToAbl 00OJI04YEeK

= [lpeobpa3oBaHue

byte byteValue ()
short shortValue ()
int intValue ()
long longValue ()
float floatValue ()
double
doubleValue ()
6r1n toString ()
paB eHune
boolean equals (Object
obJ)
int compareTo(...)
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Integer x = 10;

Long y = x.longValue()

Long z = new Long(lb);

1f (x.equals(y))
System.out.println("x = y");

System.out.println(z);

Long gq = 12L;
int res = g.compareTo(z);
System.out.println(res); // -1

res = g.compareTo(y) ;
System.out.println(res); // 1

res = g.compareTo(q) ;
System.out.println(res); // O
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CtaTtnyeckue nonsa n metoabl

= CTaTnyeckme mMetoabl

static
static
static
static
static
static
static
static
static
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Integer decode (String s)
int parseInt(String s)
int parselInt(String s,
String toString(int 1)
String toHexString(int 1)

String toBinaryString(int 1)
Integer wvalueOf (int 1)

Integer wvalueOf (String s)
Integer wvalueOf (String s,

int radix)

int radix)

knacca Integer

= CTartn4veckme nons

static int MIN_VALUE
static int MAX;VALUE
static int SIZE

System.out.println(Integer.SIZE);

// 4

System.out.println(Integer.MIN VALUE); // -2147483648

Integer a = Integer.decode("100");

Integer b = Integer.decode("OxXFF");

// 100
// 255

System.out.println(a);
System.out.println(b);

int ¢ =
int d =

Integer.parseInt("500");

IINSSESTE e =
String s =

Integer.parseInt("1010",2) ;

Integer.valueOf("999");
Integer. toBinaryString(1l3);

// ¢ = 500
// 4 =10
// s = "1101"
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4.4. MATEMATUNYECKHUE
PYHKLUWN



(@]

MaTtemaTtn4veckue oyHkumum (1)

= java.lang.Math
Pabota ¢ uncnamu (static)
double abs (double d) BaaTtue moayns double val =
float abs(float f) yucna Math.abs (-15.3); // 15.3

int abs(int 1)
long abs (long 1ng)

double ceil (double d) OkpyrneHve B val = Math.ceil (20.1); //
BonbLUyto CTOPOHY | 21.0

double floor (double d) OkpyrneHue B val = Math.floor (20.99);
MEHbLUY CTOPOHY | // 20.0

double rint (double d) OkpyrneHve oo val = Math.rint (20.49); //

long round (double d) onwxanwero 20.0

int round (float f) Lilenoro val = Math.rint(20.51); //

21.0

double min (double a, double OnpepnenexHune val = Math.min (10., 20.);

b) MWHUMaJIbHOIO // 10.0

float min(float a, float b) 3Ha4vYeHunqa

int min(int a, int Db)
long min(long a, long b)

double max (double a, double OnpepnenexHne val = Math.max(10., 20.);
b) MaKCMManbHOro // 20.0
float max(float a, float b) 3Ha4YeHun4a
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MaTtemaTtuyeckune pyHKuUunmu (2)

MaTtemartunyeckue BbluncrneHmsa (static)

double exp (double d)

(DyHKLI,l/IFI OKCIMOHEHTDI

double log (double d)

HatypanbHbIn norapndgpm

double pow (double a, double Db)

Bo3BeneHue ymucna a B cteneHb b

double sqrt(double d)

KBagpaTHbI KOpeHb

double sin(double d) CuHyc
double cos (double d) KocuHyc
double tan (double d) TaHreHc
double asin(double d) ApKCUHyC
double acos (double d) ApPKKOCUHYC
double atan (double d) ApKTaHreHc

double toDegrees (double d)

MNpeobpasoBaHne paanaH B rpagychl

double toRadians (double d)

MNpeobpasoBaHue rpagycoB B pagnaHbi

double random/()

[eHepauuns crnyvYanHom BennynHel B gnanasoHe [0;1)

KoHcTaHThI (static)

double PI

YUmcno MNn

double E
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Yncno dunepa
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4.5. PABOTA C OATOU U
BPEMEHEM



Iata v Bpems
Knacc Date. dopmaTupoBaHue

= java.util. Date — knacc ons npeacrasneHnsa gaTtbl U BpEMEHU
= java.text.SimpleDateFormat — knacc ona doopmMaTtnpoBaHus gaTbl U BpEMEHMU

Date dl = new Date(); // Tekyume naTa U BpeMs

Date d2 = new Date(0); // 01.01.1970 0:00:00 GMT
System out.println(d2. toString() );

Date d3 = new Date(31L*24*60*60*1000); // 01.02.1970
System. out.println(d3.toString());

long mills = d3.getTime(); // KommuecTBo Mc c¢01.01.1970
System. out.println(mills) ;

SimpleDateFormat sdf = new SimpleDateFormat]

Ceronusa dd.MM. yyyy, cemuac HH:mm") ;
System out.println(sdf.format(dl));

SimpleDateFormat sdf2 = new SimpleDateFormat "dd/MM/yyyy") ;
if (d2.before(d3))

System. out.println(sdf2.format(d2) +

113 111 o
T + sdfZ.format(d3)) ; Thu Jan 01 04:00:00 GMT+04:00 1970

Sun Feb 01 04:00:00 GMT+04:00 1970
2678400000
CerogHAa 12.03.2013, ceiryac 15:57
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Knacc Calendar

= java.util.Calendar — abCcTpakTHbIN Kriacc Ang yrnpasneHust gaTon
= java.util. GregorianCalendar — ctaHOapTHbIW KaneHgapb, govepHuin knacc Calendar

SimpleDateFormat sdf= new SimpleDateFormat{"d MMMM vy, HH:mm");
Calendar cal = Calendar.getInstance();

cal.set (2013, 1, 15, 0, 0, 0);
Date dt = cal.getTime();
System out.println(sdf.format(dt));

cal.set(Calendar.MONTH, Calendar.AUGUST) ;
System.out.println(sdf.format(cal.getTime()) );

cal.set(Calendar.YEAR, 2020);

Systemout.println(sdf.format({cal.getTime()) ),

15 OQeBpanb 2013, 00:00
cal.set(Calendar.HOUR_OF_DAY, 22); ‘ 15 ABrycTt 2013, 0©0:00
System.out.println(sdf.format(cal.getTime())); 15 Asryct 2020, ©0:00

15 ABryct 2020, 22:00
System.out.println{cal.getTimeInMillis{) ); %5975144@6725

int month = cal.get({Calendar. MONTH) ;
System.out.println{month);
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4.6. KIIACC SYSTEM
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Knacc System

= java.lang.System
static PrintStream out [MoTok cTaHAapTHOro BbiBOAA
static InputStream in [MoToKk cTaHApaTHOro BBoAa
static PrintStream err [MoTOK cTaHAApPTHOro BbiBOAA OLUMOOK
static void exit (int status) [MpepbiBaeT BbINONIHeHNe JVM
static void gc() 3anyckaeT cbopLiuk Mycopa
static String getenv (String name) BoaBpaluaeTt 3Ha4eHne nepeMeHHON OKpYXXeHUs
static long currentTimeMillis () BoaBpaluaeT TekyLiee BpeMda B MUNINCEKYHAAX
static long nanoTime () BosBpalliaet BpemMs B HAHOCEKyHaax
static String getProperty(String k) Yntaet cuctemMHoe CBOMCTBO
static void setOut (PrintStream out) [NepeHanpaBnsaeT ctaHgapTHLIN BbIBOA
static void setIn(InputStream in) [MepeHanpaBnsaeT ctaHgapTHLIV BBOA
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CtaHpaapTHbIV BBOA-BbIBOA

System.out.println("Hello, world");

System.out.println(System.getenv("TEMP") ) ;

System.out.println(System.getProperty("os.name"));
System.out.printf("Cymma umcen $d u %d parHa %d", (2+7) )
System.err.println("3T0 BHBOI OmUMOKNK ) ;
BBeAUTE YUCNO : Hello, world
23 C:\Users \E786~1\AppData\Local \Temp
BeBepneHo yucno : 23 Windows 7
Cymma 4yuncen 2 n 7 paBHa 9

& 3TO BbIBOA OWKUOKMU

System.out.println("BreouTe UmnCIO:
Scanner sc = new Scanner(System.in) ;
int value = sc.nextInt();

System.out.println("BregeHO 4YMCJIO:
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+ value) ;
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9. PASPABOTKA KITACCOB



O01bLABNEeHue Knaccos

= [ly6niudHbie (public) knacchbl
— 0bbaBngaTcsa co cneumdmkatopom public
— [OCTYMHbl BHYTPM U BHE NakeTa

— [ornycKaeTcsl Hannymne ToNbKO OQHOro
nyGrnMyHoro knacca B ¢anine

= Henyb6nu4Hbie (package private) knaccbi
— obbsaBnawTca 6e3 cneundmkartopa gocTtyna
— [JOOCTYIMHbI TOJIbKO BHYTPU MNMakeTa

= PekomeHgaumm no MMEHOBAHUIO KNACCOB:

— Wms knacca coctouT U3 0gHOro unu
HECKOJ1bKMUX CJ10B

— I'IepBa;l 6y|<Ba KaXXgoro crioBa 3arifiaBHad,
OCTallbHblE 6yKBbI — B HWXKHEM pPErncrTpe
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public class Car {

}

String namg
int speed

void setNamg String newNamg {
name = newName;

}

void speedUpint delta) {
speed = speed + delta;

}

volid applyBrakedgint delta) {
speed = speed - delta;

}

int getSpeed) {
return speed

class Point

{

int x;
int vy;
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JreMeHTbl Knacca

= OnemMeHTbl Knacca (class members):
— [ons (fields)
— Memodsi (methods)

= Cneumndmkatopbl gocTtyna:

— public — aneMeHT Knacca sBnsieTcs
o0LenoCTynHbIM

= private — ANNeMEHT O0CTYMNEH TOJ1bKO
MEeTOoOaM Krlacca

— protected — aneMeHT JOCTYMNEH TOSbKO
MeTodaM Knacca v JoYepHMX KraccoB

— (He 3apaH) — package-private — anemeHT
OOCTYNEH BHYTPUY NakeTa

N PeKomer,yeTc;l CKpbIBaTb MOJi14 Kriacca
OT BHELWHEro AoCTyna

Cneu. Knacc Maker NMoTtomok BHewH
public Y Y Y Y
protected Y Y Y N
Y Y N N
private Y N N N
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public class Car {
private String name;
private int speed;

public void setName(String newNamg

name = newName;

}

public String getName()

return name

}

{

public void speedUp(int delta) {
speed = speed + delta;

}

public void applyBrakes(int delta)
speed = speed - delta;

}
public int getSpeed()

return speed

{
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OOpalleHue K aneMeHTaMm Kracca

public class Car {
private String name
private int speed

public void setNamdString newName {
\/ name = newName;
}
public String getNamé) (
return name

public class HelloWorld{
public static void mair{String[] args) {
Car myLittleCar = new Car();
myLittleCar.name = "Xurynu";
i}myLittleCansetName("erynww;

System.out.println(myLittleCar.name) ;
System.out.println(myLittleCar.getName());

}
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[leperpys3ka metonoB

public class Car {
private String name
private int speed
public class HelloWorld{
public void setNaméString newNam& { public static void mainString[] args) {
name = newName; Car myLittleCar= new Car();
} myLittleCar speedUp(1l0) ;
public String getNamé) { Systemout.println(
return name myLittleCargetSpeed()); // 10
} myLittleCarspeedUp(l5) ;
public void speedUpint delta) { Systemout.println(
speed = speed + delta; myLittleCar.getSpeed()); // 25
} myLittleCar applyBrakes(b) ;
public void applyBrakes(int delta) { Systemout.println(
speed = speed - delta; myLittleCar.getSpeed()); // 20
} myLittleCar applyBrakes();
public void applyBrakes() { Systemout.println(
speed = 0; myLittleCar.getSpeed()); // O
} }
public int getSpeed) { }
return speed
}
}
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MeToAb! C nepeMeHHbIM YUCIIOM apryMeHToOB

public class MyClass {
int sum(int... x) {
int result = 0;

for (int element : x)

result += element;
return result

}
} 0
30
public class HelloWorld { 21

public static void mainString[] args) {
MyClass obj = new MyClass();
System out.println(obj.sum());

System out.println(obj.sum(24,6));
System out.println(obj.sum(1,2,3,4,5,6));

CtpaHuua = 97 www.specialist.ru



KOHCTpYKTOpbI

public class Car {
private String name
private int speed

= KoHcmpykmop (constructor)

public Car() {
— MeTon,npeuHa3Haquwa&unﬂ name = "Xuryaun";
MHUUmManusaumm obbvekTa speed = 0;

}
public Car(String i1iName 1nt 1Speed) {
name = iName;

— He BO3BpallaeT 3Ha4YeHuns speed = 1Speed;
}

— BbI3bIBAETCHA aBTOMAaTMUYECKN
npu co3gaHum obbekTa

— MOXET NPUHUMAaTb Ha BXona
napameTpbl

— MOXeT bblITb NeperpyxeH public class HelloWorld{

— KOHCMpPYKmMop rno public static void maifString[] args)
ymon4daHuro (default Car carl = new Car();
constructor) — KOHCTPYKTOP, He Car carZ = new Car("Volvo",90);
NPUHUMAaKLLINA Ha BXOA Systemout.println(carl.getName());
napameTpoB System.out.println(car2.getName() );
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OCco6eHHOCTN UCMNONIb30BaHNA KOHCTPYKTOPOB

public class Point { public class HelloWorld{
public int x = 0; public static void maidString[] args) {
public int y = 0; Line 11 = new Line(0,0,3,4);
} System.out.println(ll.getLength());
Line 12 = new Line();
public class Line | System.out.println(l2.getLength());
private Point poinfl; J
private Point poin®; }
public Line() {
pointl = new Point();
point2 = new Point():;

}
public Line(int x1, int vl, int x2, int v2) {

pointl = new Point();
point2 = new Point():;
pointl.x = x1; pointl.y = vyl;
point2.x = x2; point2.y = y2;

}
public double getLength) {
return Math.sgrt/(
Math.pow(pointl.x-point2.x, 2) +
Math.pow(pointl.y-point2.v, 2));
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Ccbinka this

= this — cCbinka Ha TekyLun oObEKT Knacca

public class Line {
private Point poinfl;
private Point poin®;

public Line() {
pointl = new Point();
point2 = new Point();

}

public Line(int x1, int vyl,
this() ;

pointl.x = x1; pointl.y =
point2.x = x2; point2.y

}

public double getLengtH) ({

return Math.sqgrt(

Math.pow(pointl
Math.pow(pointl

}
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public class Point {
public int x= 0;
public int y = 0;
public void setCoordint x, int vy) {
this.x = x;
this.y = y;

int x2, int y2) {

vl;
Y2

.X-point2.x, 2) +
.y-point2.y, 2)):
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CtaTtnyeckue nons

» Cmamu4eckue nors (static fields) apnatotca obwmmm ona Bcex o6beKTOB Knacca

PpUulE 1 CFclla'ssl Polnt {
public static int pointsCreated= 0;
public 1nt x
public int v
public Point(int x, int v) {
pointsCreated+;
this.x = x;
this.y = y;
}
}

public class PointDemo({

public static void mainfString[] args) {
Point pl = new Point(99,99);
Point[] ptri = {new Point(0,0), new Point(10,0),

new Pointl0,10)};
System.out.println(pl.x); // 99
System.out.println(ptri[l] .x); // 10
(O ¥ X<
I\J_Yr_)

11
A

E oGS T R ZNE S T 2NE U 2N A D WS T TN SR T
c It Ce P rirocrir{cr OTircs 77

System.out.println(Point.pointsCreated; // 4
System.out.println(pl.pointsCreated ; // 4
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CtaTtunyeckue metoabl

» Cmamu4eckue memoosl (static methods)
— BbI3bIiBaloTCA AnA Krnacca, a He OJ14 KOHKPETHOIo obbekTa

— MoryT obpallaTbcs HanpPsIMyo TOMbKO K CTaTU4ECKUM 3rIEMEHTaM Knacca
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}

public class Point {

private static int pointsCreated= 0;
public int x

public int v

public Point(int x, int V) {

pointsCreated+;
this.x = x;
this.y = vy;

¥
public static int getPointsCount) /{
return pointsCreated

}

public static void main(String [] arguments) {
Point[] ptri = {new Point(0,0), new Point(10,0),
new Poin{l0,10)};
System.out.println(Point.getPointsCount()); // 3
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CneuudumkaTtop final

= Cneumndpukatop final icnonbayetca anst 06bLABNEHNA NEPEMEHHbIX, HE
MEHSIOLLMX CBOE 3HaYeHne

public class HelloWorld{
public static final double PI = 3.1415;
public static void mair{String[] args) {
final double E = 2.7182;
System.out.println("Umcsmao mm: " + HelloWorld.PI);
System.out.println("Umucigo Snjaepa: " + E);

public class Point {
public final int x;
public final int y;

public Point(int x, int vy) {
this.x = x;
this.y = vy

public static void mainString [] arguments) {
Point p = new Point(2,3);
CtpaHuua = 103 }
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UHnumnanmnsaumsa noneun (1)

(1) public class Point {
private static int pointsCreatecE 0;
public int x= 0;
public int y= 0;

(2) public class Point {

private static int pointsCreated
public int x
public int v

static {
pointsCreated= 0;
System.out.println("MHMUMAIUZUPYI CTaTUUECKOEe II0JE);

public Point() {

pointsCreatedt+;
x = 0;
y = 0;

System.out.println("UHnunuanusmupyno obwvexdt) ;
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UHnumnanmsaumsa noneun (2)

(3) public class Point {

private static int pointsCreateds initStatVv() ;

public int x= initInstV();
public int y= initInstV();

private static int initsStatv() ({
System.out.println("MHMLIMAIMBUPYI CTaTUUYECKOE II0JIE);
return 0;

private int initInstVv() {
System.out.println("MHMUMaIMBUPYL I10Jie 0O0BbekTd) ;
return 0;

(4)
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public class Point {

EEISARNERTIE
EEENERERT T

{
System.out.println("Munumanmsupyio oObexd);
x=0;
y=0;
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NMepepnavya napameTpoB B MeTOAbI

= [TapameTpbl NepenaoTcs B METOAbI

no 3Ha4yeHuro (by value)

— B MeTOod nepenaeTcad Konmd
3Ha4YeHUA:

— WNCXOAHble nepemMeHHble COXPaHAKOT

BOW 3HAYEHUA
— 0OBbEKTbI, Ha KOTOpPbIE CCbIJ1TaloTCA

napamMeTpbl, MOTYT ObITb NU3MEHEHDI

public class HelloWorld/{

}

public static void mainStringl[]

int value= 100;
MethodTest.workWithInt(value);
Systemout.println(value); // 100

Point pnt = new Point(l10,20) ;
MethodTest. workWithPoint (pnt) ;
pnt.print(); // 11;21
MethodTest. workWithPoin® (pnt) ;
pnt.print(); // 11;21

int[] g = {1,2};
MethodTest workWithArray(q) ;
Systemout.println(g[0]+" "+gl[l]):;

CrtpaHuua = 106

args) |

// 2 3

public class Point {

public int x
public int vy

public Point() {x=0; vy=0;}
public Point(int nx, int ny) {x=nx; y=ny;}
public void print() {

System.out.println(x + ";" + vy);

public class MethodTest/{
public static voidworkWithInt(int x) ({

Xx=x + 1;

}

public static voidworkWithPointl (Point p) {

p.Xx = p.x + 1;
p.y = p.y + 1;
}

public static voidworkWithPoint2 (Point p) {
p = new Point();

p.x = 111;
P-v 222;
}

public static voidworkWithArray(int[] arr)

for (int i=0;
arr[i]++;

i<arr.length; i++)
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6. HACJIEJOBAHUE W
NMOJIMMOP®U3M



HacnepoBsaHue

= HacnedoeaHue (inheritance) = Pogutenbckun knacc (parent

= Y Knacca MOXeT ObITb OAUH poauTenb U class)
noboe KoNMYeCTBO AOYEPHMX KIlacCoB

= [lpapoantenem Bcex Knaccos Java siBnsietTcsd g
knacc java.lang.Object — basosbiit knacc (base class)

= [lodepHeMy Kknaccy nepegatoTcsl Nons u = louepHui knacc (child class)
METO/lbl POAUTENBLCKOIO Knacca oo Dibolzss)

= [lodepHUin Knacc MOXeT obpallartbCcs Nonsim

— Cynepknacc (superclass)

M METOaM POAMUTENbCKOro Kracca, KoTopble: N gggg)eﬂye""b"" knacc (derived
— o0bbgaBneHbl co crneundmkatopom public nnu
protected

— obbaBneHbl be3 cneundukaropa (package
private), npyn ycnoBum 4YTo AOYEPHUN Knacce

HaxoguTc4d B O4AHOM lNnakeTe BMecCTe C \ﬂi’&
pPOANTENBCKUM " | | | | |
= [loyepHUin Knacc MOXeT UMETb CBOU | . : E E E E
CODOCTBEHHbIE MoMs U MeTodbl, a TaKkKe —y | -
|

nepeonpeaenaTb MeToabl pOOAUNTEIIbCKOIO |

Kitacca ; ‘ ’T_I;
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O0bLsABNeHne fo4YepHUX Knaccos

public class Point {
private double x = 0;
private double y = 0;
public double getX() {
return x;

}
public double getY () {

return y;

}

public void setCoord(double nx,
double ny) {
X = nx; y = ny;

}

public class Point3D extends Point ({
private double z = 0;

public class HelloWorld {
public static void main(String args[]) {
Point p2d = new Point();
p2d.setCoord (10, 20);
System.out.println(p2d.getX() +
""" 4+ p2d.getY¥())

Point3D p3d = new Point3D();

public double getZ () ({
return z;

}

public void setCoord(double nx,

double ny, double nz)

z = Nnz;
setCoord(nx,ny) ;

}

}
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p3d.setCoord(10, 20, 30);
System.out.println(p3d.getX() + " " +
p3d.get¥ () + " " + p3d.getZ());
p3d.setCoord(15, 24):;
System.out.println(p3d.getX() + " " +
p3d.getY () + " " + p3d.getz());
}
}
{ 10.0 20.0

10.0 20.0 30.0
15.0 24 .0 30.0
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Ucnonb3oBaHue anemMmeHTOB protected

public class Point {

protected double x = 0;

protected doubley = 0;

public double getX() {
return x;

}

public double getY() {
return y;

}

public void setCoord(double nx, double ny) {
X = nx; y = ny;

}

public class Point3D extends Point {
protected double z = 0;
public double getZ() {
return z;
1
public void setCoord(double nx, double ny,
X = NX,;, y = ny;, z = nz;

}
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double nz) {
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[lepeonpeaeneHne metonoB

= MeToab! poaANTESNIbCKOIo Kriacca MoryT ObITb nepeonpeaerieHbl B Jo4YepHEM

Knacce

= [1na obpalleHns K nepeonpeneneHHbIM afieMmeHTamM poauTenbCKOro Knacca 13
[OMEPHEro Krnacca MChnonb3yeTcs KNnio4eBoe CroBo super

public class Point {

public void print() {
System.out.print(x + ",

}
}

= )

public class Point3D extends Point {

@Override

public void print() {
System.out.print (" [");
super.print();
System.out.print (",

}
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" + 7. + H]");

public class HelloWorld {
public static void main(
String args[]) {
Point p2d = new Point();
p2d.setCoord(10, 20);
p2d.print() ;

Point3D p3d = new Point3D();

p3d.setCoord(10, 20, 30);
p3d.print() ;
p3d.setCoord(15, 24);

p3d.print() ;
} \
}

10.0, 20.0[10.0, 20.0, 30.0][15.0, 24.0, 30.0]
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Ocob6eHHOCTH paboTbl CO CCbINTKaMu

= [lepemMeHHas-ccbifIka, OTHOCALWAACS K POANTENBCKOMY Krnaccy, MOXET CCblfiaTbCs
Ha 0OBLEKTHLI 4OMEPHErO Knacca

— Takas ccblfnika MOXET ObITb NCMOSIb30BaHa TOMbKO ANS pa6OTbI C AnemMeHTamMu,
06bABNEHHBIMU B poaOnNTENbCKOM Krlacce

— NpW BbI30BE NepeonpeneneHHoro Metoga (Yepes Takyto CCbifky), OyaeT BbINOfHEHA
peanusaumnsa Metoga, COOTBETCTBYIOLW AN TUNy obbekTa
(QuHamuyeckuli nosilumMopghu3m)

public class HelloWorld {
public static void main(String args[]) {
Point pl = new Point();
prl.setCoord (10, 20);

Point p2 = new Point3D();
p2.setCoord (44, 38);

.
[ [ [4

pl.print(); 10.0, 20.0
System.out.println() ; _’ [44.0, 38.0, 0.0]

p2.print() ;

}
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OcobeHHOCTU NnepeonpeneneHns metonos (1)

= CKpbITble (private) MeToabl HE MOTYT ObITb NepeonpeneneHbl

p I'Ip|/| nepeonpeanesieHnn MeTogoB HeJjb3A YMEeHbLLUAaTb X BUOAMMOCTb

public class Point {

protected void print() {
System.out.print(x + ", " + y);
}
}

public class Point3D extends Point {
public void print() {

System.out.print("[");
super.print();

System.out.print(", " + z + "]1");

}
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public class Point {

public void print()
System.out.print

}

.out.print(", " + z + "]");
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OcobeHHOCTU NepeonpeneneHns metoaos (2)

= MeToa, KOTOPbIN BbI3bIBAET POAUTENBLCKUIM KNacc, MOXET ObITb

nepeonpeanerneH
public class Point {
S public class HelloWorld {
public void print() { public static volid main(
System.out.print(x + ", " + vy); String argd]) {
} Point pZ2d = new Point();
public void println() { p2d.setCoord(10, 20);
print(); p2d.println();
System.out.println();
} Point3D p3d = new Point3D();
} p3d.setCoord(10, 20, 30);
public class Point3D extends Point { p3d.println();
}
@Override }
public void print() {
System.out.print("[");
super.print();
: - - T 10.0, 20.0
} System.out.print(", 1z R [10.0, 20.0, 30.0]

}
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KoHCcTpyKTOpbLI Npu HacnegosaHuu (1)

= [pn co3aaHmm oGbekTa JoYEepPHEro Kracca BHavarne Bbl3biBAETCH KOHCTPYKTOP
POAMTENBLCKOrO Knacca, a NoToM — JJoYepHero

= KOHCTPYKTOP POANTENBCKOrO Knacca MOXET ObiTb BbI3BaH SIBHO NPY MOMOLLIN
KIOYeBOro Croea super

public class Parent {
public Parent() {
System.out.println("lIpuBeT OT KOHTPYKTOPa POAMUTEJNBCKOTO kJjaccd');

}
public Parent(double y) {

System.out.println("Bam umcio "+ y + " OT KOHCTPYKTOPa POIUTEJNbBCKOTO kJjaccd™);
}
}
public class Child extends Parent {
public Child() {
System.out.println("IIpuBeT OT KOHTPYKTOpa mouepHero KJjaccd");

}
public Child(int x) {
super () ;
System.out.println("Bam umciyo "+ x + " oT KOHCTpyKTOpa mouepHero kKijaccd");

}
public Child(double y) {

super (y) ;
System.out.println("Bam umcyio "+ y + " oT KOHCTpyKTOpa mouepHero kijaccd");

}
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KoHCTpyKTOpbLI NpU HacnegoBaHuu (2)

public class HelloWorld {
public static void main(String args[]) {
new Child() ;
System.out.println();
new Child(100);
System.out.println();
new Child(35.0);

| \i
MpuBeT OT KOHTPYKTOpa poAUTenbCKoro knacca !
MpuBeT OT KOHTpPYKTOpa Ao4YepHero knacca !

MpuBeT OT KOHTPYKTOpa pOAUTENbCKOro knacca !
Bam 4ncno 100 OT KOHCTpYKTOpa Ao4vepHero knacca !

Bam 4yucno 35.6 OT KOHCTPYKTOpa poauTenbckoro knacca !
Bam 4nucno 35.6 OT KOHCTPYKTOpa AoYepHero knacca !
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CKkpbITUe noneun

= [loyepHMM KNnacc MOXET MMETL MOns, coBnagatoLlime ¢ HazsaHUeEM nonen
POAUTENBCKOro Kriacca

= B aTOM cnyyae, nonga poauTenbCKOro Krnacca dyayT CKpbimbl

public class Parent { public class HelloWorld {
public int x = 55; public static void main
public inty = 10; String argd]) {
public void print() { Parent par = new Parent();
System.out.println(x + " " + y); Child chi = new Child();
} par.print() ;
} chi.print() ;

public class Child extends Parent {

public int x; chi.print2{);

chi.getParentValues() ;
public double y; Chi grint2() . ues()
void getParentValues() -P ;

{ }
X = super.x; } 55 10

Yy = super.y; 55 10

} 0 0.0

public void print2 () { 55 10.0
System.out.println(x + " " + vy);

}
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HacnepgoBaHue ctaTuyecknx mMetoaos

= CTatnyeckue metoabl HacnegyrwTcd, HO He nepeonpeenarTcA

= Ecnn ctatuyecknii MeToa AoYepHero knacca coBnagaet (Mo MMeHU U
napamMmeTpam) CO cTaTUYECKUM METOAOM POAMTENBLCKOro Krnacca, To MeTon
POAMTENBLCKOIO Knacca CKpbleaemcsi

public class Parent {
public static void testl() {
System.out.println("Crartuueckur MeTon 1 poImMTesIbCKOTO kKjaccd');

}
public static void test2() {
System.out.println("Cratuyeckuyt MeTOn 2 POIUTENIECKOTO kjaccd');

}

}
public class Child extends Parent {
public static void test2() {
System.out.println("Craruueckuym MeTOO 2 IOUEepHero kJjacca"');
}

}
public class HelloWorld {

public static void main(String args[]) {
Child.testl();

Child.test2(); -
} CTaTuyeckun meTtog 1 poaMTenbCKOro Kaacca

CTaTu4eckun meTom 2 [AOYEpHero kKJjacca

}
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Ucnonb3oBaHue cneuyudumkartopa final

= Cneuundpukatop final, B
0ObABIEHMN KNacca
3anpeLlaeT HacnegoBaHUe OT
OaHHOro Kracca

= Cneuundpukatop final B
obbABNeHun metoaa
3anpewiaer
nepeonpeneneHne gaHHoro
MeToda Npu HacnegoBaHUK

— METOAbI, Bbl3blBaeMble B
KOHCTPYKTOpE, pEKOMEHAYETCS
00BABNATL CO
cneundukatopom final
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public final class MyClass {

}

public class MyClass {
public void Dol () {

}
public final void DoZ () {
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EHT
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«CFIELIMAJWICT»
npu MI'TY um. H.D5.baymaH

7.1. ABCTPAKTHbIE KJIACCbI



AOcCTpaKTHbIe Knaccbl U abCcTpakTHble MeToAbl

= A6cmpakmHbIU Knacc (abstract class) = A6cmpakmHbIU Memod

— onpepnensiet obLlee noseneHve ons (abstract method)

nopo
POXXAEHHbIX M KriaccoB — He UMeeT peanusaumm

— npeanonaraeT Hannune goYepHUX Knaccos
— obbgaBngeTcd co

— obbaABnseTcs co cneundukatopom abstract creLmguKaTopoM

— HEe MOXET UMETb OOBEKTOB abstract

— MOXET coAepXaTb U HE COOEepPKaTb — nepeonpenendercsd B
36cmpaKmele Memoobl OOYEPHUX Kraccax

= Knacc gomkeH ObiTb 00bsABNEH KakK
abCcTpaKkTHbIN ecrnu:

— KJacc coaepXuT abcTpakTHble MeToabl

— KJlacc Hacnegyetcs oT abcTpakTHOro
Knacca, Ho He peanun3yeTt abCcTpakTHble
MeToabl

— Knacc UMnnemMeHTUpyeT MHTepdenc, HO He
peannayeTt Bce MeToabl MHTepdenca
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NMpuumep abcTpakTHOroO Krnacca

public abstract class Figure {
protected Point[] pnts;
public Figure(int pointsCount) {
pnts = new Point[pointsCount]:;
for (int i=0; i<pnts.length; i++)
pnts[i] = new Point();
}
public void setCoord(int n, double x, double vy) {
if (n>=0 && n<pnts.length) pnts[n].setCoord(x, vy):
}
public void move(double dx, double dy) {
for (Point p : pnts)
p.setCoord(p.getX()+dx, p.get¥()+dy):

}

public abstract double gethrea(); public class Triangular extends Figure {

} public Triangular() {
super(3);

}

@Override
public double getArea() {

return ...;

} .
www.specialist.ru
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AOCTpaKTHbIe Kfnacchbl KaK TUMNbl QaHHbIX

= ABCTpaKTHbIN KIlacC MOXXET UCMONb30BaTbLCA NMPU 0O6BbSABNEHNN CCbINOK
Ha OOBbEeKThI;

— CCblJIKa MOXET YKa3blBaTb Ha 06bEKT Hea6CTpaKTHOFO NOTOMKa AaHHOIO
Kinacca

s TH P 3y .
Figure f2 = new Triangular();
System.out.println(£f2.getArea());
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KOMnblOTepHoro ®

EHT

osquHMﬂ
«CNEUWUAJINCT»

npun MI'TY nm. H.>.baymaHa

7.2. U(HTEPDEUCDI
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O6bsaBneHue nHtepdencos

= IHmepdgbeuchl (interfaces): = PekomeHaaumm no MUMEeHOBaHWIO
— ny6nuuHble (public) MHTEP(ENCOB:
— Henyobnu4Hble — AOCTYNHbLI BHYTPK — Wma nHTepderica cocTouT 13 0aHOro Unu
nakerta HECKOJINbKNX Nnaywmnx nogpsn cnos
= iHTepdeicbl MOryT Coaeparb: — [epBana Oyksa kaxaoro crnosa 3arnasHas,

ocTarnbHble ByKBbl — B HXKHEM pPErncTpe
— abcTpakTHble MeToabl (MeToabl 6e3

peanu3auum) —  Wwms nHTepdenca obbl4HO 3aKaHYMBaETCH Ha

‘able’
— cTaTu4yecKne KOHCTaHTHI

— (Java SE 8) ctatnyeckne metoabl bublic interface Computable |
— (Java SE 8) memodki nno ymon4aHuto double compute();
(default methods) ¢ peanusaunen }

= Bce anemeHTbl MHTEpPdenca

ABNAOTCA Ny6NuyHbIMK (public) public interface Animal {
static final int MAX LEGS = 4;

— BCe nong nHtepdenca asnatoTca static . - . )
bep int NO_LEGS = 0; // static final

u final
g public abstractvoid say():
. I/IHTvepcbemcu KOMNUINUPYIOTCA B public abstract int legsCount();
awin .class public abstract boolean canSwim() ;

public abstract boolean canRun() ;
public abstract boolean canFly()

14
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UMmnnemeHTauus (peanusauus) nutepdgeuncos (1)

= [1pn 06BLABNEHNM KITacca MOXHO yKa3aTb, Kakne nHTepdencol oH
ObyneTt nooaepxuBaTtb
= Knacc, peanuayrouwmmn nHTepdeunc:

— MOXET UMETb CBOM CODCTBEHHbLIE METOAbI (HE OOBbSABIIEHHbIE B
nHTepdence)

— MOXET MMETb CBOU COBCTBEHHbIE MONS

— [OOIMKEH peanuna3oBaTb Bce METOAbl MHTEpdenca, NMMbo BbITb 0OBLABNEH Kak
abcmpakmHblill (abstract)

public class NewClass
implements Interfacel, Interface, Interface’d {
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UMmnnemeHTauus (peanusauus) nitepcgeuncos (2)

public class Summator implements Computable ({
private double x= 0;
private double y= 0;
public Summator(double nx, double ny {

X = nx;
y = ny;

}

@Override

public double compute() {
return xty;

J public class Divider implements Computable {
private double x= 0;
private double y= 0;
public Divider(double nx, double ny) {

X = nx;
y = ny;

}

@Override

public double compute() {
return x/vy;

}
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UMmnnemeHTauumsa (peanunsauma) uHtepdgencos (3)

public class Fish implements Animal {

@Override
public void say () {

}

@Override
public int legsCount() {
return”AnimaluNO_LEGS;

}

@Override
public boolean canSwim() {
return true;

@Override
public boolean canRun() {
return false

}

@Override
public boolean canFly() {
return false

}
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public class Cow implements Animal {

@Override

public void say () {
System.out.println("My-my") ;

}

@Override
public int legsCount() {
return 4;

@Override
public boolean canSwim() {
return false

@Override
public boolean canRun() {
return true;

}

@Override
public boolean canFly() {
return false

}
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UHTepdencol kKak TUnbl AaHHbIX (1)

= IHTepdenc MoxeT ncrnonb3oBaTbCs NPy 00bABNEHNN CCbINTOK HA OOBLEKTHI!

— WHTepdEeNCHas CChiflka MOXET yKasblBaTb Ha OOBEKT Kracca, NnoaaepKmBatoLero
OaHHbIN HTEpPdeNC

— UHTepdercHas cebinika MOXET UCNONb30BaTbCH TONbKO AN Bbl30Ba METO0B,
00bSABMNEHHbIX B MHTEpdelce

public class HelloWorld{
public static void mainString[] args) {

boolean summ = true;
Computable ¢ = null;
double wvall = 100;
double wvalz = 25;
if (summ)
c = new Summator(vall, wvalZ2);
else
c = new Divider(vall, wval2);
System.out.println(c.compute());
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UHTepdencol Kak TUNbl AaHHbIX (2)

public class HelloWorld {
public static void main(String args[]) {
Random r = new Random();
Animal randomAnimal = null;
1f (r.nextBoolean())
randomAnimal = new Fish();

else
randomAnimal = new Cow();
System.out.print("KusorHoe: ");
System.out.print(
randomAnimal.canSwim() ? "maBaeT, " : "He njaaeaeT, ");
System.out.print(
randomAnimal.canFly()? "mneraer, " : "He JeraeT, ");
System.out.print(
randomAnimal.canRun()? "Geraer, " : "He OGeraeT, ");
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HacnepoBsaHue nHtepdeuncos

public interface Switchable {
vold switchOn() ;
vold switchOff();

}

public interface MediaPlayer extends Switchable {
void play() ;
void pause();
void stop() ;

}

public class AudioPlayer implements MediaPlayer {

@Override

public void switchOn() {...}
@Override

public void switchOff(){...}
@Override

public void play(){...}
@Override

public void pause() {...}
@Override

public void stop(){...}
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AOcTpaKTHble Knaccbl HA OCHOBe UHTepdencoB

public interface Animal ({

}

static

final int MAX LEGS = 4;

int NO_LEGS = 0; // static final

public
public
public
public
public

abstract void say/();
abstract int legsCount();
abstract boolean canSwim() ;
abstract boolean canRun() ;
abstract boolean canFly()

14

public abstract class Bird implements Animal {

}

@Override

public int legsCount() {return 2;}
@Override

public boolean canRun() {return true;}
@Override

public boolean canFly() {return true;}

public class Duck extends Bird{

@Override

public void say () {System.out.println("Kps-xpsa");}
@Override

public boolean canSwim() { return true;}

}
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AbOcTpakKkTHble Knaccbl vs UHTepdeucsl

= ABCTpaKTHbIE Kracchl

ONUCbIBaOT NOBEeAEHNE ANs
nepapxmmn Knaccos

MOTYT obnagatb COCTOSAHMEM

MOTYT pearnn3oBbIiBaTb
anropuTMbl

OOBbEKTHbIE CCbITKU
noaaepXXnBatoT AUHaAMNUYECKUn
nonanmopdon3am

MOTYT CcOoA€epXaTb CKPbITbIE N
3allUnLLEeHHble 3JIEMEHTHI

KIilacc MOXET HacneaoBaTbCs
TOMbKO OT OAHOro abCTpakTHOro
Krnacca
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= IHTepdrench!

ONUCbIBalOT NoBedeHne Ansg
rpynnbl KNnaccos, peanu3ayoLmnx
AaHHbIN NHTepdenc

HE MOryT obnagaTtb COCTOSIHUEM

(Java SE 7) He moryT
peann3oBblBaTb anropuTMbl;
(Java SE 8) moryT
peann3oBbiBaTb anropmMTMbl No
YMOMN4YaHUIo

NHTEPJENCHbLIE CChINKU
nogaepXuearoT AUHaAMUYECKUm
nonanmopdonam

cogepxKaTt TOJIbKO ny6n N4YHbIE
AJNIEMEHTbI

Kflacc MOXeT pearnim3oBblBaTb
HECKOJIbKO MHTEPdENCOB
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CtaHpapTHble uHTepdeucol Java

= java.lang.Appendable

= java.lang.AutoClosable
= java.lang.CharSequence
= java.lang.Clonable

= java.lang.Comparable
= java.lang.lterable

= Java.lang.Readable

= Java.lang.Runnable

= java.io.Serializable

= java.io.Datalnput

= java.io.DataOutput
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8. KIIACChbI
OBJECT U CLASS




Knacc java.lang.Object

= Bce knacchbl aBnarTCA
MnoToMKaMM Knacca
Jjava.lang.Object

= Ecnn npn ob6baBneHum
Krnacca siIBHO He
yKasblBaeTcs
pOAUTENBCKUIN Knacc
(extends), knacc
Hacnenyetca ot Object
HanpsamMyto

CtpaHuua = 137

= MeToabl knacca Object

protected Object clone ()

public boolean equals (Object obj)
protected void finalize()

public final Class getClass ()
public int hashCode ()

public String toString/()

public final void notify ()

public final void notifyAll()
public final void wait()

public final void wait(long timeout)

www.specialist.ru



Knacc Object. Metoa clone

= Metona clone co3paeT konuio oobekTa
= MeTtopg clone paboTaeT Ansa 00bLEKTOB Kraccos, peanuaylowmnx nHtepdenc Cloneable

= Metog clone crnienyet nepeonpenenaTsb:

— yT06bI CAenaTb ero NyoGnNnYHbBIM
— B Cly4ae, ecnv Konmpyembli 0OObEKT COAEPXKUT CChISTKN Ha BHELLHME 0ObLEeKTbI

public class IntValue implements Cloneable {
public int value = 0;
@Override
public Object clone() throws CloneNotSupportedExceptior
return super.clone() ;

}

public class HelloWorld {
public static void main(String args[])
throws CloneNotSupportedException {
IntValue a = new IntValue() ;
a.value = 20;
IntValue b = (IntValue)a.clone() ;
System.out.println(b.value) ;
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Knacc Object. MeTton equals

= MeToq equals cpaBHMBAET ABa 0ObEKTa HA PaBEHCTBO

= [1pn nepeonpeaeneHnmn MeToga equals cnegyeT Takke nepeonpeaensaTb MeToq
hashCode

public class IntValue {
public int value = O;
@Override
public boolean equals(Object obj) {
1f (obj instanceof IntValue

return ((IntValue)obj) .value == value;
else
return false;
}
} public class HelloWorld {

public static void main(String args[]) {
IntValue a = new IntValue()
a.value = 20;
IntValue b = new IntValue()
b.value = 20;
System.out.println(a.equals(b));
b.value = 21;
System.out.println(a.equals(b))
System.out.println(a.equals("Hello") ) ;

Ctpanuua = 139 } www.specialist.ru



Knacc Object. MeTop toString

= MeTon toString npeobpasyeT 06bEKT B CTPOKY

CtpaHuua = 140

public class IntValue {
public int value = 0;
@Override
public String toString() {
return "Umciao "+value;
}
}

public class HelloWorld {
public static void main(String args[])
IntValue a = new IntValue()
a.value = 20;
System.out.println(a) ;
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Knacc Object. MeTopn finalize

= Metog finalize Bbi3biBaeTCs 0QHOKpPATHO COOPLLUMKOM Mycopa nepea
YHUYTOXEHMEM 0ObeKkTa

= MeTog MOXEeT ncnonb30BaTbCs A9 0CBOOOXAEHNA peCypcoB 00beKTa
= OTCYTCTBYET rapaHTus Bbl30Ba JaHHOIo MeToaa

public class IntValue {

public int value = 0;
@Override

protected void finalize() {

System.out.println("Yoamnsawocs") ;

}
}

public class HelloWorld {

public static void main(String argsl[]) {
IntValue a = new IntValue():;
a = null;

System.gec() ;
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Knacc Object. Metoa hashCode

= MeTog hashCode Bo3BpallaeT xaL-kog oobekTa

= CTangapTHaga peanunsauust MeToaa UCMnosnb3yeT B Ka4ecTBe Xall-koaa
agpec obbekTa B namsaTu

= [lpu nepeonpeaeneHn metoga HeobxoaMmo yuYnTbiBaTh creayoLlee
cornalieHme:

— [ON9 ogHoro mn Toro ke oobekta metoa hashCode nonxeH Bcerga
BO3BpaLlaTb OAHO U TO Xe 3Ha4YeHune

— [Ons paBHbIX 00BLEKTOB (NMpu npoBepke metogom equals) wetoq hashCode
OOJKEH BCerga Bo3spalwatb O4HO M TO Xe 3HadYeHune

— [JonyckaeTcd Bo3BpalleHne O4MHAKOBOro Xall-Koda Anga pasnuyHbIX
OOBLEKTOB, B TO XK€ BPEMS 3TO CHUXAET NPOU3BOANTENBHOCTL NpK paboTe ¢
X3LW-Tabnmuamu
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Knacc Object. Metoa getClass. RTTI

* MeTop getClass BosBpallaet = Run-time type identification
oObekT knacca java.lang.Class, (RTTI) — MexaHnam
cogepxalimi MHopMaLuto o y ’

iy opmall NO3BONAOLWMN ONpeaennTb TUM

Kracce obbekTa
- MeToq He MOXET GbiTh OaHHbIX 00bEeKTa BO BpeMS

nepeonpegernex BbINOJIHEHNA MPOrpamMmmmbl
= IHcTpymeHTbl RTTI:
3To obbekT knacca Point — Object.getClass
3To 0b6bekT Knacca Point3D =
hello .Point 3D — instanceof

Object obj = new Point3D();
if (obj instanceof Point)

System.out.println("9T0o o0O6BekT kKJacca Point");
if (obj instanceof Point3D)

System.out.println("9T0 oOBekT KJacca Point3D");
System.out.println(obj.getClass() .getName() ) ;
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Knacc Class (1)

= MeToabl:

— T cast(Object obj)

— Field[] getDeclaredFields /()
— Method[] getDeclaredMethods ()
— Field[] getFields ()

— Method[] getMethods ()

— Class<?>[] getInterfaces|)
— Class<?> getSuperclass /()

— String getName () ;

— String getSimpleName () ;

— boolean isInterface();

— T newInstance()

— static Class<?> forName (String className)
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Knacc Class (2)

Object obj = new Point3D();
Class<?> c = obj.getClass();

Method[] arr = c.getDeclaredMethods() ;
for (Method i: arr) System.ocut.print(i.getName() + " ");
System.out.println() ;

arr = c.getMethods() ;
for (Method i: arr) System.out.print (i.getName() + " ");
System.out.println() ;

System.out.println(c.getName() ) ;
System.out.println(c.getSimpleName() ) ;
System.out.println(c.getSuperclass() .getSimpleName() ) ;

Point3D pnt = (Point3D) Class.forName("hello.Point3D") .newInstance() ;

getZ setCoord print

getZ setCoord print setCoord println getX getY getClass hashCode equals toStri
hello .Point 3D

Point 3D

Point
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9. OBPABOTKA OLUNBO



lNMoHATUE NCKNYeHus

= UcknrodeHue (exception) — cobbiTe, BO3HUKAIOLLIEE B Npouecce
BbINOMHEHUS NPOrpamMmbl, NpepbIBaoOLLEE XO4 BbIMONMHEHUSA UHCTPYKLUUIN
nporpamMmmbil

= [1Ipy BO3HUKHOBEHUM OLLMOKKN B paboTe mMeToaa, MeToq co3gaeT
cneunanbHbi 0ObLEKT (exception object) n nepenaeT ero cpene
BbINONHEHUS (8bIbpackbieaem uckrdeHue, throws an exception)

— Exception object conepXxnT nHdopmMaLmio 0 BO3HUKLLEN OLLNDKe
= [locne BbIOpacbiBaHUSI NCKIIOYEHUSA:
— Paborta meToaa npepbiBaeTcs

— JVM nwet obpabomyuk ncknioveHns (exception handler) B cteke BbI30BOB
MeToda (CHM3Yy BBEPX, Ha4YMHas OT MeToda BbIOPOCMBLLIETO UCKIOYEHME,
3aKaH4yMBad MeETOO0M main)

— Ecnun obpaboTunk HangeH, ynpaeneHue nepenaetca emy. B Takom cnyyae
NPUHATO FOBOPUTL, YTO 0BpaboTunk «rnolmars» uckmnodyeHue (catch the
exception)

— Ecnun o6paboTymk He HalaeH, BbINONHEHME NporpaMMbl NpepbiBaeTcs
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Tunbl ncknro4vYeHnn. Uepapxma NCKNOYEeHUN

Checked exceptions

— BO3HMKAalOT NpW BbI30OBE
onpeeneHHbIX METo0B

— MeTof 0bsi3aH oTpearMpoBaTh Ha
NCKIOMEHNE:

* nunbo obpaboTatb ero

*  NnBo BbIBPOCUTL €ro BbI3biBAKOLLIEMY
mMeToay

= Unchecked exceptions

—  MOTYT BO3HUKHYTb B JTIIODOW MOMEHT

— He noanexatb oba3aTenbHOW
obpaboTke 1 geknapauum
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Throwable

P o 2

Error

Exception

5 8 S 5 S

RuntimeException

!

NullPointerException
NumberFormatException

|OException
SQLException
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Knacc java.lang.Throwable

= Knacc java.lang. Throwable sBnsaetcs npeakom Anga BCex
«BblOpacbiBaeMbIx» 0O0bEKTOB (00bEKTOB exception object)

= OCHOBHbIEe METOAbI:

String getMessage () - BoO3BpallaeT coobuieHne ob ownbke

void printStackTrace () — BbIBOAUT cBeAeHUsa 06 owmnbke n ctek
BbI3OBOB METO0OB B CTAHAAPTHbLIN NMOTOK BbiBOAA OLLUMOOK

void printStackTrace (PrintStream s) — BbIBOAUT CBEAEHUS 00
oLwmnbKe 1 CTEK BbI3OBOB METOA0B B 3afaHHbIN NOTOK

String toString () - BO3BpallaeT KpaTKyl MHdopmMaunio ob owmnbke

= [ToTOMKM

— java.lang.Error

— Jjava.lang.Exception
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Knacc java.lang.Error

= Knacc java.lang.Error — 6a30BbI Knacc Anst OnUcaHnst KPUTUYECKNX
OLLNOOK, BO3HMKAOLLMX B Npouecce paboTbl nporpaMmmsl

— unchecked exception

— KaTeropu4eckn He pekomMeHaoBaHbl K 06paboTke

— JOIKHbI NPUBOANTL K 3aBepLleHnto pabotel JVM
= [TOTOMKM

— java.lang.OutOfMemoryError

— java.lang.StackOverflowError

— java.lang.UnknownError

— java.lang.InternalError

— java.io.lOError

— java.lang.NoClassDefFoundError
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Knacc java.lang.Exception

= Knacc java.lang.Exception = [ToTOMKM:
ABNAETCHA POAUTENBCKUM
KflaccoM Ons BCceX NpuKIiagHbIX
NCKIHOYEeHUM

— java.io.lOException
 java.io.FileNotFoundException

) * java.net.UnknownHostException
= ckntoveHna Exception (n ero
MOTOMKMU, KpOMe

RuntimeException)

— java.sql.SQLException

— checked exception — java.lang.ClassNotFoundException

—  He JOMKHbI MPUBOAMTS K — java.lang.CloneNotSupportedException

OCTaHOBKe MporpamMmmbl — java.util.concurrent. TimeoutException

— CB43aHbl C OXXMJaeMbIMun -
npobnemamu npu BbINONHEHUA — java.lang.RuntimeException
KOHKPETHbIX MeTof0B (oLmbka
noaknoveHns K base AaHHbIX,
owmnbka OoTKpbITMA dhanna, n T.n)
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Knacc java.lang.RuntimeException

= java.lang.RuntimeException — = [ToTOMKMN:
NCKINIOYEeHUA, CBASAHHbBIE C — java.lang.ArithmeticException
ownbKamu BbINONTHEHUS

— java.lang.IndexOutOfBoundsException

nporpamMmmbl _ _ _ _
— java.lang.NegativeArraySizeException

— unchecked exception _ _ ,
— Jjava.lang.NullPointerException

— YacCToO, Bbl3BaHbI owmdbkamn B

KOZE NPOrpaMMbi — java.lang.lllegalArgumentException

» java.lang.NumberFormatException
— He pekoMeHAoBaHbI K 0bpaboTke

B TeX Cliy4asix, Korga oHu MoryT
ObITb MCMpaBrieHbl NyTEM
Moandomkaumm NcXxogHoro Kkoga
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OOpaboTka UCKITIOYEeHUN

= ObpaboTka UCKIMOYEHNN OCYLLIECTBIIAAETCA C UCMONb30BaHMEM BNOKOB
try, catch v finally

= Brnok try cogepXXuT koa, KOTOPbIN MOXET NOTEHLNANbHO BbIOPOCUTL
NCKNIOYEeHne

= briok catch cogepXxnT HenocpeacTBEHHO 0OpaboTUMK Ans 3a4aHHOro
TMNa NUCKIIOYEHNS

— ONs pasnnyHbIX UCKITIOYEHUN MOTYT ObITb OOBbSABEHBLI pa3fnnyHbie BroKK
catch

— B CIy4Yae, ecnu BbINornHeHne broka try npepbiBaeTcs UCKMIOYEHNEM,
yrpaBrneHne nepegaeTca COOTBETCTBYOLLEMY Oroky catch

= bnoky finally nepenaetca ynpaBneHne nocrie 3aBepLieHns drnoka try

n catch B He3aBUCUMOCTWN OT BO3HUKLLMX (MM HE BO3HUKLLINX)
NCKIHOYEHUN
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KoHcTpyKkuus fry-catch

public static void main(String args[]) {
try {
int sum = 0;
for (int 1=0; i<args.length; 1++) {

int value = Integer.valueOf(args[i]);

sum +=value;

}
System.out.println(

"CymMmMa zJjieMeHTOB: " + sum) ;
}
catch (NumberFormatException e) {
System.out.println("Bo3Hukjga omumubra");
System.out.println(e.getMessage());
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try {

}
catch (E1 e) {

}
catch (E2 e) {

try {

}
catch (E1|E2 e) {
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KoHcTpykuus try-finally

2 public static void main(String args[]) {

= bnok finally BbinonHseTcs s - 10;

He3aB1UCUMO OT int b = 0;

BO3HMKHOBEHUS OLLIMOOK RgC S0
= bnok finally BbinonHaeTcA try {

[aXe ecnu UCKMYeHne } c=a/b+ c

BO3HWKaeT B o6pa60Tq|/||<e catch (ArithmeticException e) |

catch vinn obpaboTymk c=0;

catch otcyTcTBYyeET )

finally {
System.out.println("c = " + c);

}
}

public static void main(String argsl[]) {

int a = 10;

int b = 0;

int ¢ = 15;

try {c = a/b + c; }

finally { System.out.println("c = " + c¢); }

System.out.println("Cioga B ciayuae ommOKM yxe He 1nomnazneM) ;

}
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KoHcTpyKkuus try-with-resources

= KOHCTpyKUuuA try-with-resources No3BondeT rapaHTUPOBaAHHO
3aKpbiBaTb UCMNOMNb3yemMble pecypCbl HE3aBUCUMO OT BO3HUKHOBEHUA
OLLIMNBKM

= OObEKTbI-pecypChbl AOIMKHbI NOAAEPXKNBATb MHTEPdIENC
Jjava.lang.AutoClosable

try (FileInputStream input = new FileInputStream("c:\\file.txt");
BufferedInputStream b= new BufferedInputStream(input); )

{
int data = b.read():;
while(data != -1)/{

System.out.print ((char) data);
data = b.read()
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OnpepeneHue UCKNOYEHUN s meToaa

* [pn 0ObABNEHUN MeTOAa HEOOXOAMMO YKa3blBaTb, KakMe UCKMHYEHUS
(Tuna checked exception) oH MOXET BblOpachIBaThb:

public void myMethod () throws Exceptionl, Exception?Z
= MeToA, BbI3bIBAKOLLMA APYrOM METO, C UCKITIOYEHUEM, OOSTKEH:
— JMBo nMeTb 00paboTUMNK AN UCKITIOYEHUS
— o BbITb 0OBLSABNEH KaK BblOpachiBalOLLINMA JAaHHOE NUCKTI0YEeHne

public void myMethod() throws Exceptionl, ExceptionZ ({

}

public void anotherMethod() throws Exceptionl {
try {
someObj.myMethod ()

}
catch (Exception2 e¢) { ... }

}
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eHepauna NCKNIOYEHUN

= AckntoueHust reHepupytoTcs (BblbpacbkiBatloTcs) NPy NOMOLLM
onepatopa throw

— Mocre Krno4yeBoro cnoea throw ykasblBaeTcs CCbifika Ha BblbpacbiBaeMbIn
00beKT (exception object)

public class Figure {
protected Point[] pnts;
public Figure(int poilntsCount) {
pnts = new Polnt[pointsCount];
for (int 1=0; i<pnts.length; i++)
pnts[i] = new Point();

}

public void setCoord(int n, double x, double y)
throwsException ({
1f (n>=0 && n<pnts.length)
pnts[n] .setCoord(x, V)
else
throw new Exception():;
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Ucnonb3oBaHne coOCTBEHHbIX UCKIOYeHun (1)

public class PointIndexException
extends Exception {
private final int index;
public PointIndexException(int index) {
super ("He KOPPEeKTHBM HOMEP TOUKU');
this.index = index;
}
public int getIndex() {
return index;
}
}

public class Figure {
protected Polint[] pnts;

public void setCoord(int n, double x, double V)
throws PointIndexException {
1f (n>=0 && n<pnts.length)
pnts[n] .setCoord(x, Vy):;
else
throw new PointIndexException(n) ;

}

CtpaHuua = 159 www.specialist.ru



Ucnonb3oBaHne cOOCTBEHHbLIX UCKITHOYEeHUM (2)

Figure f = new Figure(3);

try {
System.out.println("PaboTaio C IIepBOM TOUKOI') ;
f.setCoord(0, 0O, 0);
System.out.println("PaboTamn CO BTOpPOM TOUKOoMW');
f.setCoord(l, 10, 0);
System.out.println("PaboTain Cc TpeTbel ToOUukowl');
f.setCoord(2, 10, 10);
System.out.println("PaboTaio C UeTBepoM TOUkoO');
f.setCoord(3, 0, 10);
System.out.println("Bce!™");

}

catch (PointIndexException e) {
System.out.print(e.getMessage() + ": " +

e.getIndex());

| &

PaboTalw C nepBoi TO4YKOWM
PaboTalw cO BTOpOM TOYKOWM
PaboTaw C TpeTbeh TOYKOM

PaboTaw C 4eTBEpOW TOYKOM
He KOppeKTHbM HOMep TO4YkM : 3
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10. MOTOKU OAHHbIX



[lMoTOKM BBOAa-BbIBOAA

"java.io.* = PasnnyHble noToku mMoryT
« Onepauun BBoAa-BbLIBOAA B ”ggﬁmet?:(”BaTb nepenaqy
Java ocyLiecTensiorcs yepes P bIX AAHHbIX:

nomoku (/O streams) — GanThl

— nomok eeoda (input stream) — CUMBOIb

— 1OMOK ebIe00a (output stream) — 3Ha4YeHn4a MNpuMNMTUBHbLIX TUMOB
= [loTOoKM cBA3aHbl C HEKOTOPbIM — 0bbekTH

MCTOYHNKOM OAaHHbIX: -
— pbann Ha aucke
— COKeT (npu nepegaye gaHHbIX No

CeTN)
— YCTPOWUCTBO
8bie0d
B 6yq)ep 2 JlELiEL ...0100101010 ...
Mporpamma ~ MUCcTOUYHUK
_ AaHHbIX
...0100101010...
ee0d
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10.1. BAUTOBBbIE MOTOKW



BanToBble NOTOKM

=baumoesie nomoku (byte streams) UCNONb3YyHOTCA AN
nepegayvv gaHHbIX B BUAE nocrieaoBaTtenbHOCTU 6anT

= java.io.InputStream — = java.io.OutputStream —
abcTpaKkTHbIM Knacc, a6CTpaKTHbIVIUKJ'IaQC,
ynpasnawmn 6antoBbiM ynpaensoowmnm 6antosbim
NMOTOKOM BBOJA NMOTOKOM BBOAdA
= [TOTOMKM: = [TOTOMKM:
— ByteArraylnputStream — ByteArrayOutputStream
StringBufferinputStream — FileOutputStream
— FilelnputStream — FilterOutputStream
— FilterInputStream «  BufferedOutputStream
BufferedInputStream » DataOutputStream
DatalnputStream * PrintStream
— ObjectInputStream — ObjectOutputStream
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Knacc OutputStream. Metoabi

" abstract void write(int b) throws IOException -
3anncbiBaEeT yKkasaHHbIM 6anuT B NOTOK

" void write(byte[] b) throws IOException -
3anucbiBaeT 6anTbl U3 3a4aHHOIo MmaccuBa B NMOTOK

" vold write(byte[] b, int off, int len) throws IOException -
3anucbiBaeT len 0anT u3 3aJaHHOro MmaccumBa, Ha4ymHaa ¢ no3nmumm of £, B NOTOK

= void flush() throws IOException -
doopcupyet 3anucb banT n3 dydepa NoToka B UCTOYHUK OaHHbIX

= vold close() throws IOException —
3aKpbIBAa€ET NOTOK U ocsoGomaeT pecypcChbl, CBA3aHHbIE C NOTOKOM
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Knacc InputStream. Metoab!i (1)

" abstract int read() throws IOException -
CUMTBLIBAET U3 NOTOKa oyepeaHon 6ant. BosspawaeT 6ant (0-255) nnu -1
Npu OOCTUXKEHUN KOHLIA NOTOKa

= int read(byte[] b) throws IOException -
CYMTbIBAET DanTbl N3 MOTOKA U 3anNnUCbIBAEeT X B 3aJaHHbIN MaCCUB.
Bo3BpallaeT KonnmyecTBO NPoYnUTaHHbIX 6anT nnn -1 Npm OOCTMXKEHNN KOHLA
NnoToKa

» int read(byte[] b, int off, int len) throws IOException -
CUMTBLIBAET len GanNT U3 NOTOKA N 3anNUCLIBAET UX, HAYMHAN C NO3ULNK of £,
B 3ajaHHbI MaccuB b. Bo3BpalluaeT KOfM4ecTBO NPoYnUTaHHbIX 6anT nnu -1
Npu OOCTUXKEHUN KOHLIA NOTOKa

» long skip(long n) throws IOException -
CHNTbIBAET 3aaHHOE KOJIN4eCTBO OanT U3 NoToka U UTHOPUPYET UX.
BosBpallaeT KonmM4yecTBO NPONYLLEHHbIX 6anT
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Knacc InputStream. Metoab!i (2)

»1nt available() throws IOException -
BO3BpaLLaEeT KONMYecTBo 6anT, AOCTYNHbIX ANl YTEHUS

"vold mark(int r) -
CTaBUT METKY B TEKYLLEWN NO3NLIUMN BXOOHOIO NOTOKA, KOTOPYH MOXHO
OyaeTt ucnonb3oBaTtb, NOKa U3 NOToKa He ByaeT NpovYnTaHo r 6aunT

*boolean markSupported() - MNpPOBeEPHAET, NoggepPKNUBAET N
OAaHHbIN MOTOK MeToAbl mark U reset

"vold reset() throws IOException - BO3BpallaeT yka3aTerb
NOTOKa Ha YCTAaHOBJIEHHYHO METKY

»vold close() throws IOException —
3aKPbIBAET NOTOK U OCBO60>K,EI,aeT pecCypcCbl, CBA3aHHbIE C NOTOKOM
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MoTokn anga paboTbl ¢ hannamm.
FileOutputStream (1)

= java.io.FileOutputStream
= [lepeonpenensier Metoabl: close, write, finalize

= KOHCTPYKTOpbI:

CTtpaHuua

public FileOutputStream(String name) throws
FileNotFoundException -
CO3[da€eT MOTOK A5 3annucu AaHHbIX B 3aaHHbIM dpann

public FileOutputStream(String name, boolean append)
throws FileNotFoundException

CcO34da€eT NMoTOoK Ans 3annucu AaHHbIX B 3agaHHbIv dpann. Ecnun append,
OaHHble OyayT 3anuncbiBaTbCs B KOHEL, hanna

public FileOutputStream(File file) throws
FileNotFoundException

public FileOutputStream(File file, boolean append) throws
FileNotFoundException

public FileOutputStream(FileDescriptor f£dObj)
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[NoTokn ana pabotbl ¢ hannamm.
FileOutputStream (2)

public class HelloWorld {

public static volid main(String args[])

CrtpaHuua = 169

String fileName = "c:\\test";

FileOutputStream fout =

null;

String str = "Hello, world! IlpueeT, Mup!";
byte [] byteArray = str.getBytes();

try {

fout = new FileOutputStream(fileName);

fout.write(byteArray) ;
}
catch (IOException e) |
e.printStackTrace();

¥
finally {

1f (fout!=null)
fout.close() ;

throws IOException ({

-
!4 Lister - [c\test]

E=SEE=)

Qaiin [lpaska Buwa Koawposeka Cnpaska
Hello, world?! lpuBer, Mup!?

100 %

é
i
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NoToku onsa padoTbl ¢ thannamm.
FileOutputStream (3)

public class HelloWorld {

public static void main(String args[]) {
String fileName = "c:\\test";
String str = "Hello, world! Tlpurer, mMmup!";

byte [] byteArray = str.getBytes() ;

try (FileOutputStream fout = new FileOutputStream(fileName)) {
fout.write(byteArray) ;

}
catch (IOException e) {

e.printStackTrace();

}
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MoTokn anga paboTbl ¢ hannamm.
FileInputStream (1)

= java.io.FilelInputStream

= [lepeonpenensietr Metoabl. available, close, read, skip,
finalize

= KOHCTPYKTOPbI:

— FileInputStream(String name) throws
FileNotFoundException -
co34aeT NOoTOK A9 YTEeHUS1 AaHHbIX U3 hanna ¢ 3agaHHbIM
Ha3BaHNEM

— FileInputStream(File file) throws FileNotFoundException
— FileInputStream(FileDescriptor f£dObj)
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NoToku onsa padoTbl ¢ thannamm.
FileInputStream (2)

public class HelloWorld {
public static void maln(String args[]) {
String fileName = "c:\\test";

try (FileInputStream fin = new FileInputStream(fileName)) {
int b;
do {
b= fin.read();
1f (b!'=-1) {
Systemout.print(b + " ");
¥
} while (b'!'=-1);
¥
catch (IOException e) {
e.printStackTrace() ;

}

72 101 108 108 111 44 32 119 111 114 108 100
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MoToku anga paboTbl ¢ MaccMBamm 6auT.

ByteArrayOutputStream (1)

= java.io.ByteArrayOutputStream
= [lepeonpenensier Metogbl: close, write
= MeToabl:

public
public
public
public
public

void reset ()

byte[] toByteArray ()

int size ()

String toString /()

String toString (String charsetName)

throws UnsupportedEncodingException

= KOHCTPYKTOPbI:

— public ByteArrayOutputStream ()

— public ByteArrayOutputStream (int size)

CrtpaHuua = 173

www.specialist.ru



MoToku anga paboTbl ¢ MaccMBamm 6auT.
ByteArrayOutputStream (2)

public class HelloWorld {
public static void main(String args[]) {
String fileName = "c:\\test";
ByteArrayOutputStream bout = new ByteArrayOutputStream 1024) ;

try (FilelInputStream fin = new FilelnputStream(fileName)) {
int k;
do {
b = fin.read();

1f (b!=-1) bout.write(b);
} while (b!=-1);

}
catch (IOException e) { Hello, world! ??????, »??? !
e.printStackTrace() ; Hello, world! NpuseTt, mup!

}

byte[] byteArray = bout.toByteArray();
for (byte ch:byteArray)
System.out.print( (char)ch);
System.ocut.println();
System.out .println(bout) ; \\ bout.toString()

}
}
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MoToku anga paboTbl ¢ MaccMBamm 6auT.
ByteArraylnputStream

= java.io.ByteArraylnputStream

= [lepeonpenensaetr metodbl: available, close, mark, markSupported,
read, reset, skip

= KOHCTPYKTOPBI:

— public ByteArrayInputStream(byte[] buf)
— public ByteArrayInputStream (byte[] buf, int offset, int length)

bytel[] byteArr = {12, 10,(25, 3, 72, 14, 8};

ByteArrayInputStream bin = new ByteArrayInputStreambyteArr, 2, 3);
int k;
do {

k = bin.read(); 25
System.out.println(k); q 3
} 72
while (k!=-1); 1
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10.2. CUMBOIJIbHbIE NMOTOKW



CuvuMBOIbHbIE MOTOKU

= CumeoribHble nomoku (character streams)

— npegHa3HayveHbl and pa6OTbI C TeKCToBbIMN JAdHHbLIMUA
— obecne4ynBaioT KOHBEPTALUUKO CMMBOJIOB MeXay HOHUKOOOM U J1OKaJIbHbIMU KOANPOBKaMM

= java.io.Reader — abCTpaKTHbIiA = java.io.Writer — abCTpaKTHbIA
Kinacc, ynpasJjidalowmnm Y“TeHNem Kinacc, ynpasJjidoLlnn 3arnmcbio B
CMMBOJ1IbHbIX NMOTOKOB CMMBOJ1bHbIE€ NMOTOKHA
= [loTOMKM: = [ToTOMKM:
— BufferedReader — BufferedWriter
— CharArrayReader — CharArrayWriter
— FilterReader — FilterWriter
— InputStreamReader — OutputStreamWriter
* FileReader »  FileWriter
— StringReader —  PrintWriter
- ... —  StringWriter
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Knacc Writer. Metoabl

" agbstract void write(char[] cbuf, int off, int len) throws
TOException -
3anncbIBaEeT B NOTOK 1en CMMBOSMOB U3 3aJaHHOIro MmaccumBa cbuf, Ha4nMHaga c
no3vuun of £

» void write(int c) throws IOException - 3anucbiBaeT B NOTOK CUMBOIJI C
» void write(char[] cbuf) throws IOException

» void write(String str) throws IOException

» void write(String str, int off, int len) throws IOException

» Writer append(CharSequence csqg) throws IOException

» Writer append(CharSequence csq, 1int start, int end)
throws IOException

» Writer append(char c) throws IOException

» abstract void flush() throws IOException -
doopcupyeT 3anmcb CMMBOSIOB 13 Dydoepa NoToka B UCTOUHUK AaHHbIX

" abstract void close() throws IOException -
3aKpbIBa€ET MNOTOK N OCBO60)K,£I,aeT CBA3aHHblE C HNM peCYypChbl
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Knacc Reader. Metoabi

» int read(CharBuffer target) throws IOException -
CYHUTbIBAET CUMBOIJ1bl B 3a,£l,aHHbII7I 6ycbep. Bosspau_l,aeT KOJMNM4YeCTBO MNMPOYNTAHHbIX
CUMBOMOB Unu -1 B cny4dyae OOCTUXEeHNA KOHLAa NOTOKa

= int read() throws IOException - CHMUTbIBAeT OAMH CMMBOS. Bo3Bpalwiaer
KO4 CMMBOJ1a Ui -1B cnyyvyae OOCTUXeHUNA KOHLa NnoToKa

= int read(char[] cbuf) throws IOException

*" abstract int read(char[] cbuf, int off, int len)
throws IOException

= long skip(long n) throws IOException - NPOMyCKaeT nocrnegywuwune n
CUMBOIJIOB B NOTOKeE. Bosspal_uaeT KOIrnmm4yecCcTBO MnponyweHHbIX CMMBOJ10B

» boolean ready() throws IOException -
BO3BpaLlaeT rotTOBHOCTb NMNOTOKA K YHTEHUIO

= boolean markSupported()
* void mark (int readAheadlLimit) throws IOException
» void reset() throws IOException

» abstract void close() throws IOException -
3aKpbIBa€T MNOTOK N ocso6o>|<,u,aeT CBA3aHHblE C HNM peCYypChbl
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CuMBOIbHbIE NMOTOKU
KaKk 000rno4ku Hag 6antoBbiMmu (1)

= Peannsauusi CMMBOJbHOIO BBOJA-BbiBOAA OCYLLECTBISETCS Yepe3 banToBble
NOTOKU

= java.io.InputStreamReader — ynpaBnseT YTeHMemM CUMMBOSIOB 13 3a4aHHOrO
GanToBOro noToka
— [lepeonpenensier metoabl: close, read, ready
— MeTtoabl: string getEncoding() - BO3BpalllaeT Ha3BaHWE KOOAUPOBKMU
— KoHcTpyKTOpbI:

e InputStreamReader (InputStream in, String charsetName) throws
UnsupportedEncodingException

e InputStreamReader (InputStream in)

= java.io.OutputStreamWriter — ynpaBnsieT 3anmcbio CUMBOSOB B 3aaHHbIN
BGanToBLIN NOTOK

— [lepeonpenensietr metoabl: close, flush, write
— MerTtoabl: string getEncoding() — BO3BpallaeT Ha3BaHWE KOOAUPOBKM
— KoHcTpyKTOpbI:

e OutputStreamWriter (OutputStream out, String charsetName)
throws UnsupportedEncodingException

e OutputStreamWriter (OutputStream out)
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CnMBOSbHbIE NOTOKU
KaKk 000M104kn Hag 6anToBbIMM (2)

public class HelloWorld {
public static voild main(String args([]) {
String fileName = "c:\\test";

try (FileInputStream fin = new FilelnputStream(fileName) ;
InputStreamReader isr = new InputStreamReader(fin) ) /{
int Iy
do {
b= isr.read() ;
if (bl!=-1) System.out.print((char)b);
} while (b!=-1);
}
catch (IOException e) {
e.printStackTrace();

}

Hello, world! Npuset, mup!
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NoTokn ana padotbl ¢ pannamm (1)

= FileWriter — knacc, ynpasnsaroLwmn 3anncbio CUMBOMOB B (hans
— KOHCTpYKTOp®I:
e FileWriter(String fileName) throws IOException

e FileWriter(String fileName, boolean append) throws
IOException

e FileWriter(File file) throws IOException

= FileReader — knacc, ynpasndaroLwmun YyTeHnemMm CMMBOSOB U3 doanna
— KOHCTpYKTOp®I:

e FileReader (String fileName) throws FileNotFoundException
e FileReader (File file) throws FileNotFoundException

FileWriter
OutputStreamWriter |
FileOutputStream — A
> ,
OutputStream é
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MNoToku ona padoTbl ¢ hannamum (2)

public class HelloWorld {

public static void main(String args([]) throws IOException|
String fileName = "c:\\test";

String str = "Hello, world! Ilpmeer, mup!";

try (FileWriter fwr = new FileWriter(fileName)) {
fwr.write(str) ;

}

try (FileReader fr = new FileReader(fileName)) {

int b;
do {
b = fr.read();
System.out.print( b!=-1? (char)b:"");

} while (b'!=-1);
}

Hello, world! NpuseT, mup!
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10.3. BYPEPU3OBAHHbDIE
[MOTOKW



bydepnsoBaHHbIe NOTOKMU

*BbycghepusoeaHHbIe MOMOKU

(buffered streams)
— ncnonb3yT dbydep ang

NMPOMEXYTOHHOIO XpaHEeHNA OaHHbIX
— NOBbIWAKT NMPpon3BoAnUTESIbHOCTb

BBOAa/BbiBOAA 3a cCYUET
YMEHbLLUEHNS KONMYecTBa

oOpalleHnn K UCTOYHUKY JaHHbIX

— BbICTYNaKT B KayecTBe 0bono4vek
ana HebydepnsoBaHHbIX MOTOKOB

MporpammMma

CrtpaHuua = 185

8big00
...0100101010..

= bydbepnsoBaHHbIie

IIIIIIIIIIII’P
1‘IIIIIIIIIIII

...0100101010..
egod

Bycdep

NMOTOKMW.

— BufferedInputStream
— BufferedOutputStream
— BufferedReader

— BufferedWriter

NcTOUYHUK
OaHHbIX
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BufferedinputStream n BufferedOutputStream

= BufferedInputStream

= [lepeonpenensietr MeToabl:
available, close, mark,
markSupported,

read, reset, skip

= KOHCTPYKTOpPbI:

— public BufferedInputStream
(InputStream 1in)

— public BufferedInputStream
(InputStream in, int size)

BufferedinputStream
protected byte[] buf

FilterinputStream
protected InputStream in
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= BufferedOutputStream

= [lepeonpenensietr MeToabl:
flush, write, close

= KOHCTPYKTOpPbI:

— public BufferedOutputStream
(OutputStream out)

— public BufferedOutputStream
(OQutputStream out,
int size)

BufferedOutputStream
protected byte[] buf

FilterOutputStream
protected OutputStream out
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BufferedReader n BufferedWriter

= BufferedReader

= [lepeonpenendeTr metoabl: close,
mark, ready, markSupported,
read, reset, skip

= OCHOBHbIE METOAbI:

— public String readLine() throws
IOException

= KOHCTPYKTOp®I:

— public BufferedReader (Reader 1in)

— public BufferedReader (Reader in,
int sz

BufferedReader
private char[] cb

private Readerin
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= BufferedWriter

= [lepeonpenender metoabl: close,
flush, write

= OCHOBHbIE METOAbI:

— public void newLine ()
throws IOException

= KOHCTPYKTOp®I:

— public BufferedWriter (
Writer out)

— public BufferedWriter (
Writer out, int sz)

BufferedWriter
private char[] cb

private Writer out
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Mpumep ucnonb3o0BaHUA
oydepn3zoBaHHbIX NOTOKOB

String fileName = "c:\\test";

String str = "Hello, world!

lIpuseT, Mup!\n";

try (BufferedWriter bw = new BufferedWriter(

for

(int 1=0;

1<5;

bw.write(str);

1=

new FileWriter(fileName)))

try (BufferedReader br = new BufferedReader(

String s
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null;
while ( (s=br.readLine(

System.out.println(

v

)
S

Hello,
Hello,
Hello,
Hello,
Hello,

world!
world!
world!
world!
world!

MpuseT,
MpuBeT ,
MpuseT,
MpuseT,
MpuseT,

mup !
mup !
mup !
mup !
mup !

'= null)

new FileReader(fileName)))

{

{

BufferedWriter

private char[cb |

FileWriter

OutputStreamWriter

FileOutputStream

| OutputStream r é
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10.4. POPMATUPOBAHHbIWU
BBOO-BbIBOO



PopmaTpoBaHHbIN BbiBOA, (1)

= java.io.PrintWriter - obecneunBaeT BbIBO
B CMMBOJIbHbIN MOTOK

= OCHOBHbIE METOAbI:

void print(char x)
void print(int x)

void println()
void println(char x)
void println(int x)

PrintWriter printf(String
Object...

format,
args)

. KOI—ICprKTOprZ

public PrintWriter (Writer out)

public PrintWriter (Writer
boolean autoFlush)

out,

public PrintWriter (OutputStream out
)

public PrintWriter (String fileName)
throws FileNotFoundException
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= java.io.PrintStream — ob6ecneynBaet
BbIBOA, B OANTOBbIN MOTOK

= OCHOBHblE METObI:

void print(char x)
void print(int x)

void println()
void println(char x)
void println(int x)

PrintStream printf(String format,
Object... args)

= KOHCTpYKTOpbI:

PrintStream(OutputStream out)

PrintStream(OutputStream out,
boolean autoFlush)

PrintStream(String fileName) throws

FileNotFoundException
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PopmMaTUpOBaHHbLIU BbIBOA (2)

public class HelloWorld {
public static void main(String args[]) throws IOException{
String fileName= "c:\\test";

String str = "Hello, world! IlpuBeT, mup!";
try (PrintWriter pw = new PrintWriter(fileName)) {
pw.println(str) ;

)
pw.printf("zd + z%d = *d", 10, 20, (10+20));
pw.println() ;
pw.println(100.75);

r:_g Lister - [c\test] l‘:’ ' =] Iﬁ‘

®aiin [lpaska Bwg Koguposka Cnpaska 100 %
Hello, world? lpuser, mMup?

18 + 20 = 39

1008.75

e b
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PopmaTnpoBaHHbIN BBOA (1)

= java.util. Scanner — ynpasnseT BBOAOM TEKCTOBbIX AaHHbIX HA OCHOBE
perynapHbIX BblpaXXeHUn

= OCHOBHbIE METOAbI:
— void close()
— |OException ioException()
— Scanner useDelimiter(String pattern)
— boolean hasNext()
— boolean hasNext(Pattern pattern)
— String next()
— String next(String pattern)
— boolean hasNextint()
— int nextint()
— long nextLong()

= KOHCTpYKTOPHbI:
— Scanner(InputStream source)
— Scanner(File source) throws FileNotFoundException
— Scanner(String source)
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PdopmaTUpoBaHHbIU BBOA (2)

String s = "10 20 45 77 19 abc 30";
Scanner sc =

new Scanner(s);
while (sc.hasNext())

System.out.println(sc.next()); '
sc.close();
"y IIIIIIII"P

String s2 = "1 10 ab 30 abc 25 40 25 70 25";
SC = new Scanner(s2);
sc.useDelimiter("\\s*ab\\s*") ;

while (sc.hasNext())
System.out.println(sc.next());

sc.close();

new Scanner(s);
(sc.hasNextInt()) {
int k = sc.nextInt();
System.out.print(k + "

sc =
while

}

sc.close();
System.out.println();
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10
20
45
77
19
abc
30

10 20 45 77 19

S

110
30
c 25 40 25 70 25
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KoHconbHbI BBOA-BbIBOA. Knacc System

=[loToK BBOAA (Knacc java.lang.System).
— InputStream 1in
=[loTok BbIBOAaA (Knacc java.lang.System):

— PrintStream out

— PrintStream err
BBeaguTte 4ucno :

23

: BeBepeHo 4ucno : 23
System.out.println("Beemoure umcio: ");

Scanner sc = new Scanner(System.in) ;
int value = sc.nextInt();
System.out.println("Bremeno umciygo: " + value);

BufferedReader br= new BufferedReadex

new InputStreamReadet System.in ) );
String input = br.readLine();
System.out.println("Bel BBeau CTpOKy. "+input);

\ npoBepka BBOAA
Bbl BBeNM CTPOKY : NpoBepka BBOJA
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KoHconbHbIN BBOoA-BbIBoA. Knacc Console

= java.io.Console
= OCHOBHbIEe METOAb!:

public
public
public
public
public
public
public
public

PrintWriter writer ()
Reader reader /()

Console printf(String format, Object... args)
String readLine ()

String readLine (String fmt, Object... args)
char[] readPassword(String fmt, Object... args)

char|[] readPassword /()
void flush()

= [ToniyyeHmne obbekTa Console

Java.lang.System - static Console console ()
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10.5. BBO1-BbIBOA
OABOUNYHbIX OAHHbIX



[ToTokuM ABOUYHbLIX AaHHbIX (1)

= [1n9 BBOAA/BbIBOAA ABOUYHbBIX AAHHbLIX MPUMUTUBHBLIX TUNOB Java
ncnonbaytotca notokn DatalnputStream v DataOutputStream

= java.io.DatalnputStream = java.io.DataOutputStream

= KOHCTPYKTOP: = KOHCTPYKTOP:

— DataInputStream( — public DataOutputStream
InputStream in) OutputStream out)

= OCHOBHble METOApbI: = OCHOBHbIE METOAbI:

— void readFully (byte[] b) — vold writeBoolean (boolean v)
throws IOException throws IOException

— boolean readBoolean () — vold writeShort I(int V)
throws IOException throws IOException

— char readChar() — volid writeChar(int v)
throws IOException throws IOException

— String readUTF() — voilid writeUTF (String str)
throws IOException throws IOException
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[ToTOKM ABOUYHbLIX AaHHbIX (2)

Wbk | QR emr<a=- {841, 2,3} , {4,5,6}};

String fileName = "c:\\array.bin";

try (FileOutputStream f = new FileOutputStream(fileName);
DataOutputStream dout = new DataOutputStream(f)) {
// BammucrmBanw pas3Mep MaccuBa
dout.writeInt(arr.length);
dout.writeInt(arr[0].length);
// BarmmchBaow MaccuUB
for (int[] line : arr)

for (int el : line)
dout.writeInt(el) ;

é BbicoTa LnpuHa AnemeHT 1
maTtpuubl (int) mMaTpuubl (int) (int)
OnemMeHT 2 OnemeHT 3
(int) (int)
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[MoTOKM ABOUYHbIX AaHHbIX (3)

AR~ = nhul 1

String fileName = "c:\\array.bin";

try (FileInputStream f = new FilelInputStream(fileName);
DataInputStream din = new DatalInputStream(f)) {
// Umran paskMep MaccHBa

int sizel = din.readInt();

int size? = din.readInt();

// Cornpmaio MaccuB

arr = new 1int[sizel][]:

for (int 1=0; i1<sizel; 1i++)
arr[i] = new 1nt[size2];

// Unman BJIeMeHTH
for (int 1=0; 1<sizel; 1++)
for (int j=0; j<size2; Jj++)
arr[i]l [j]= din.readInt();
// BHBOXYy Maccus
for (int[] line : arr) {

for (int el : line)
System.out.print(el + " "); q
System.out.println() ;
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11.1. NEPEYUNCIIEHUA



NepeuncneHusn

= [lepeyucrnieHue (enum type) — NonNb30BaTENMbCKUN TUMN OaHHbIX,
onpeaensitoLnm MHOXECTBO KOHCTAHT

o I'IepemeHHaﬂ TUnNa riepevyucrieHue AoJKHa PpaBHATLCA ogHoun n3
3alaHHbIX KOHCTaHT

public enum Day {
MONDAY, TUESDAY, WEDNESDAY, THURSDAY,
FRIDAY, SATURDAY, SUNDAY;
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PaboTa ¢ nepeuncneHnamm

public class HelloWorld {
public static void main(String args[]) {

CtpaHuua = 203

Day d = Day.WEDNESDAY;
switch (d) /{
case MONDAY: case TUESDAY:

case WEDNESDAY: case THURSDAY:
case FRIDAY:

System.out.println("ByoHu : (")’
break;

default:
System.out.println("BexonHee!!!");

}

for (Day iter : Day.values())
System.out.print(iter + " ");

X

ByaHun :(

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY SUNDAY
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MeToab! u nons nepevyncrieHUn

public enum Day ({
MONDAY (false), TUESDAY(false), WEDNESDAY(false),
THURSDAY(false), FRIDAY(false), SATURDAY (true), SUNDAY (true);

private final boolean weekend;
Day (boolean we) {weekend = we;}
public boolean isWeekend() {return weekend;}
public static void sayHello() {

System.out.println("IlIpuBeT oT nepeumncieHus Day");

}

public static void main(String args[]) {
Day.sayHello() ;
boolean 1sMonDayOff = Day.MONDAY.isWeekend() ;
for (Day day : Day.values())
System.out.println(day + ": " +
(day.isWeekend() ? "Bexomuou" : "Oyzouu'"));
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11.2. LLUABJ1IOHDbI
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LLIaOGnoHbI

= [llabrioH (generic type) — 37O Knacc unu ublic class MvGenerics {
NHTEpPENC, NapamMeTpmM30BaHHbIN NO TUNaM P ) Y
OaHHbIX private value;
= MapameTpamu WwabnoHa sensoTcs type public void setValue(T newValue)
variables — nepemeHHble, 3Ha4eHNeM {
KOTOPbIX SABASOTCA TUMbI AaHHbIX value = newValue;
= Type variables moryt ncnonb3oBaTbCs Npu }
00bsIBNEHUM Nofen U MeToaos WwabnoHa public T getvValue() {
= [1pn co3gaHnm oObLEKTOB Knacca-wabnoHa return value;
yKasblBaloTca 3Ha4yeHus type variables — }
TUMbl JaHHbIX, C KOTOpbIMK ByaeT paboTaTb )
00BbeKT

public class HelloWorld ({
public static void main(String args[]) {

MyGenerics< > gl = new MyGenerics< >();
gl.setValue("llpuBeT, Mup!");
System.out.println(gl.getValue());
MyGenerics< > g2 = new MyGenerics<> ();
g2.setValue(l 000 000);
System.out.println(g2.getValue() );

}
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11.3. BJIOXXEHHbIE KITACCBbI



Brno)XxeHHble Knacchbl

*BrioxeHHbIU Knacc (nested
class) — knacc,
0OBbABMNEHHbIN BHYTPU
Opyroro Kriacca

= BnoXeHHble Knacchbl
NCMONb3YyTCA ANg:

— NOrNYECKON rpynnmpoBKu
KrnaccoB

— OrpaHny4YeHnyd OocCcTtyrna K
KInacCcam

— MOBbILLEHUSA YNTADENbHOCTU U
ynpasJidaemMoCT UCXOOQHOIo Koda
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= BnoXeHHble Knacchbl:

— CcTaTU4YeCKne BNOXEHHbIe
Krnaccol (static nested
classes)

— BHYTpPEHHMeE Knacchbl (inner
classes)

— JIOKanbHbIe Kracchl (local
classes)

— @HOHWMHbIE Kracchl
(anonymous classes)
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CtaTnyeckue BroXeHHble Krnacchbl

= Cmamuy4eckuu eoxXeHHbIU Knacc (static nested class)
— fBnsieTca ctatudecknm afieMEeHTOM Knacca
— YposeHb goctyna k CBK onpegensercs cneundukaropamu gocryna

— CBK He moxeT obpallaTtbcsa K MeTo4am M Nonam ak3eMnnspa BHELLHEero Knacca
(HecTaTn4eckmnm)

— O6bekTbl CBK co3gatotca u CyLwecCcTBYHOT HE3aBMCUMO OT 06BbEKTOB BHELLHErO Kracca

public class OuterClass {
public int varl = 0;

public static class StaticNestedClass {
public int var2 = 0;

}

public class JavaApplication {
public static void main(String[] args) {
OuterClass 0l = new OuterClass();
OuterClass.StaticNestedClass 02 =
new OuterClass.StaticNestedClass() ;
ol.varl = 10;
o2.var2 = 20;

Ctpanuua = 209 } www.specialist.ru



BHyTpeHHUe Knacchol (1)

= BHympeHHuUU Knacc (inner class)

ABngeTca anemMmeHTOM Kracca

YpoBeHb JOCTYNa K BHYTPEHHEMY KIlacCy onpenensercs
cneuundukaTtopamum gocrtyna

O6beKkTbl BHYTPEHHEIO Krlacca co3farTcs ANd KOHKPETHbIX OOBLEKTOB
BHELUHero Knacca

BHyTpeHHWI Knacc MoXeT obpallaTtbCsa K MeTogam 1 nonsim aKk3eMnnsipa
BHELLHEro Krnacca

BHyTpeHHMIZ KInacc HE MOXET cogepXaTb CTAaTNYECKNX INEMEHTOB
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BHyTpeHHue Knaccobl (2)

public class OuterClass {
private int x = 0;
public void printX() {
System.out.println(x) ;

}

public class InnerClass | 0
public void setX(int nx) { 15
X = Nx;

}

}

public class JavaApplication {
public static void mainString[] args) {
OuterClass out = new OuterClass();
out.printX() ;

OuterClass.InnerClass in = out.new InnerClass();
in.setX(15) ;
out.printX() ;

}
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INMokanbHbIe KNnacchbl

public class JavaApplicationl ({

public static voidmain(String[] args)
int[] x = {1,2,3,4,5};

class Power
private final intn;
Power(int nval) {n = nval;}
private int compute(int x) {
int result= 1;
for (int 1i=0; i<n; 1i++)
resultr=x;
return result

Power d3 = new Power(3);
for (int item : x) {

{

= JlokasnbHbIU Kn1acc
(local class)

— obbgaBnsaeTcs BHyTpU
MeToga unm brnoka

— MOXeT obpaulartbcsa K
3rieMeHTaM BHELUHEro
Knacca

— MOXeT obpaularbca K
NoKanbHbIM NepeMEHHbIM
6noka, 06bSABNEHHBLIM CO
cneundukatopowm final

Systemout.println(d3.compute(item)) ;
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AHOHMMHbIe Knacchbl (1)

* AHOHUMHBbIU Kriacc (anonymous class)
— NoKanbHbIN Knacc 6e3 nMeHu
— 0bbsaABNSAETCS NpU co3naHNM CBOEro oobekTa

— peanusyeTt onpenerieHHbI NHTepgenc nnu paclumMpseT onpeaerieHHbIN
Knacc

— paboTta c 00bEKTOM aHOHUMHOIO Krlacca OCYyLLEeCTBIIAETCH Yepes
NHTEPIENCHYIO NI POAUTENBLCKYH CChISTKY
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AHOHMMHbIEe Knacchbl (2)

interface Computable {

double compute(double a, double b);
}

class Summator implements Computable {
@Override

public double compute(double a, double b) {
return atb;

}
}

public class JavaApplicatiorl {
public static void main(String[] args) {

Computable coml = new Summator();
Computable com? = new Computable() {
@Wverride

public double compute(double a, double b) {
return ab;

}
I
System.out.println(coml.compute(10, 15));

System.out.println(com?2.compute(10, 15));
}
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12. KOJIJTEKLUMW
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Uepapxusa nHtepdencoB Konnekumm

= Konnekyuu (collections) nnn

KOHmMeuHepsbI (containers)

npeaHa3HavYeHbl Ansd pa6OTbI C

rpynmnon anemMeHToB

— ONEeMEHTOM Konmnekunmn siBnsieTcs

O0ObEeKT

— Konnekuuun obecnevnBaoT XpaHeHne
3MNEMEHTOB U AOCTYM K HUM

lterable

java.util.* | Collection Map
[
[ | | ] |
Set List Queue Deque SortedMap
|
SortedSet
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= IHTepdrencel:

Collection — poanTenbCckmit
NHTepenc Konnekumnm

Set — « MHOXXECTBO» — KONMeKLUus, He
Aonyckaruwlast Hanuyuns oaMHaKoBbIX
3IEMEHTOB

List — «CnMCcoK» — Konnekuus
9NEeMEeHTOB, criegyroLmx B
onpeaeneHHoM rnopsiake

Queue — «ovepeab» — OpraHn3yeT
anemeHTbl B nopsigke FIFO

Deque — «aBYCTOPOHHAA oyepenb» -
npenocTaBndeT JOCTYN K 3fleMeHTaM B
nopsigke FIFO nnn LIFO

Map — MHOXXEeCTBO 3J1EMEHTOB, OOCTYTr
K KOTOPbIM OCYLLECTBIIAETCA NO KJ/TIOYYy
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UHTepdenc Collection

= Collection<E>

= OCHOBHblEe METOAb!:

CTtpaHuua

int size() - BO3BpalLLAET KONMMYECTBO SNIEMEHTOB
boolean isEmpty () — NPOBEPSET, NycTas N KONnekuus

boolean contains (Object o) — NPOBEPAET, COOEPKUTCHA NN B
KOSNNEeKUnn 3agaHHbI OObEKT

Iterator<E> iterator () — BO3BpallaeT Utepatop
Object[] toArray() — BO3BpallaeT MacCuB C dieMeHTaMM1 KOMneKumm

boolean add(E e) — obecne4ymBaeT HanMyme arnemMeHTa B KOnneKLuun.
Bo3Bpalyaert true, ecnu konnekuus 6biria UIsMeHeHa

boolean remove (Object o) —yadandeT aneMeHT U3 Konrekyun

void clear () - YyoanseTt BCe ArieMEHTbl U3 Konrekyun
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UHTepdenc Set

» Set<E> - MHOXXECTBO YHUMKarbHbIX 00BbEKTOB E

= IHTepdenc coaepXnT TonbKo MeToAdbl, yHacrnenoBaHHbIe OT
Collection

= OCHOBHbIE peanu3aunu:

— java.util. HashSet
— java.util. TreeSet
— Java.util.LinkedHashSet
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Knaccbl HashSet, TreeSet, LinkedHashSet

Set<String> hs = new HashSet<String>() ;

Es.agjinzBaHOB 1; VBaHOB
s.a nnopoB") ;
hs.add("Tlerpos" ) ; ‘ NeTpoe
hs.add("MBanos") ; AnekceeB
hs.add("Anexceer") ; Cupgopos
for (String s : hs) System.out.println(s);
Set<String> hs = new LinkedHashSet<String>();

. nn B");
hs.add("IleTpor"); ‘ Cunopos
hs.add("ViraHoB") ; NeTpos
hs.add("Anexceer") ; AnexkceeB
for (String s : hs) System.out.println(s);
Set<String> hs = new TreeSet<String>();
Es.agg(zCMnopOE"); NBaHOB

s.add("IleTpor") ; MNeTpos
hs.add("Vrauor") ;

Cunpopos

hs.add("Ajnekceer") ;
for (String s : hs)
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System.out.println(s);
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UHTepdenc List

» List<E> - ynopsago4eHHas = Peanunsauuu:
nocrnegoBaTenbHOCTb 3NeMeHToB E: — java.util. ArrayList
— MNO3VLMOHHLIN OOCTYN (JOCTYM MO HOMepPY 3feMeHTa) — java.util.LinkedList
— MNouCK anemeHTa — java.util.Vector

= OCHOBHbIE MeTOApb!: — java.util.Stack

— boolean add(E e) — gobaBndeTr HOBbIW 3NIEMEHT -
B KOHEeL, cnucka

— vold add(int index, E element) — BCTaBNAET 3fieMEHT Ha 3ad4aHHYO0 NO3NLULO
- Dboolean remove (Object o) —ydanserT aneMeHT n3 Maccusa (NepBoOe BXOXAEHUE)
— E remove (int index) — yaandeT dANeMeHT Ha 3agaHHOM No3nLmnmn

- void sort (Comparator<? super E> c) -—
COpPTUPYET CNMNUCOK C NUcnosibsoBaHeM 3alaHHOro KomMmrnaparopa

- E get (int index) — BO3BpallaeT aNeMeHT Ha 3agaHHON No3nuumn
- E set(int index, E element) — 3aMeEHSET 3Ne€MEHT Ha 3agaHHON NO3ULUn

— 1nt indexOf (Object o) —
BO3BpaLllaeT nHaeKc nepBoro BXxoxaeHms 3agaHHOro ayrieMeHTa

— 1nt lastIndexOf (Object o) —
BO3BpaLllaeT nHaekc nocriegHero BXoxXaeHn4 3agaHHoro arieMeHTa

— 1nt size () — BO3BpaLUaET KONMMYECTBO ANIEMEHTOB B CNUCKE
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Knacc ArraylList

ArrayList<String> arr = new ArrayList<{String>();
arr.add("VBaHoB");
arr.add("Cugopos") ;
arr.add("IIleTpor");
arr.add("MraHOBR") ;
arr.add("Amnexkceer") ;
for (String s : arr) System.out.print(s + "™ ");
System.out.println() ;
System.out.println("TpeTtun misemMeHT: " + arr.get(3)):
String toFind = "Anekceer';

int k = arr.indexOf (toFind);
System.out.println(toFind + " nom HoMepoM " + k);
arr.remove(l) ;

arr.set (0, "KysHelLorB");

for (String s : arr) System.out.print(s + "™ ");

y MBaHOB CupgopoB [lleTpoB MBaHOB AnekceeB
TpeTuin sanemeHT : WBaHOB

AnekceeB nog Homepom 4

Ky3sHeuoB [leTpoB MBaHOB Anekcees
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UHTepdenc Map

= Map<K, V>

XpaHWT Napbl: 3HaYeHue knacca V ¢ kno4vom knacca K = Peanusauuu:
LOCTYN K 3HAaYE€HNSIM OCYLLIECTBIISAETCS MO KIHoYy _ java.util.HashMap
KITHOY JOSKEH BbITb YHUKaNbHbLIM

y — Java.util. TreeMap
B KQ4ecTBe KItodeln AOMKHbI MCNOoMb30BaTbCs _ o
HemsMeHsieMble OOBHEKTbI — Java.util.LinkedHashMap

= OCHOBHblE METOAbl: p

int size() — BO3BpalllaeT KONMYECTBO Nap

boolean isEmpty () — NPOBEpHAET Hann4ne nap

boolean containsKey (Object key) -
npoBepseT Hanmyme napbl ¢ 3agaHHbIM KITHOYOM

boolean containsValue (Object value) -
npoBepsdeT Hanuyne napbl ¢ 3agaHHbIM KITKOYOM

V get(Object key) — BO3BpaLlaeT 3HAYEHWE MO 3aaHHOMY KIo4y
V put (K key, V value) - pgobGaBnsieT HOBy napy

V remove (Object key) —
yaansiet napy no 3agaHHOMY KIToMy M BO3BpaLLaeT ee 3Ha4YeHue

void clear () —yaandet BCe napsbl

Set<K> keySet () — BO3BpallaeT MHOXECTBO KIlHo4en
Collection<V> wvalues() — BO3BpPaLWAET KOSNEKUNIO 3HAYEHNN
Set<Map.Entry<K,V>> entrySet() — BO3BpaLlaeT MHOXeCTBO nap
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Knacc HashMap

Map<Integer, String> hm = new HashMap<> () ;
hm.put(100, "VMBaHoB");

hm.put (99, "Cumopor");
hm.put(2, "lleTpor") ;
hm.put (3, "lMBaHOR") ;
hm.put(2, "Anexkceer");
hm.put(7, "KyszHeuor");

for (Map.Entry<Integer, String> e : hm.entrySet())
System.out.println(e.getKey() + " - " + e.getValue());

System.out.println() ;
System. out.println(hm.get (99)) ;

2 - Anekcees
100 - MBaHOB
3 - WBaHOB

99 - Cupopos
7 - Ky3HeuoB

Cunaoopos
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Knacc Collections

= Knacc java.util.Collections peannsyeTt cTaHgapTHble anropuTMbl No paboTe ¢
KONneKumMamm

= MeToapbi:

— static <T> void copy(List<? super j} dest, List<? extends T> src) -
Konumpyet aJiIeMeHTbl N3 OAHOIo CMMCKa B Apyroun

— static int frequency(Collection<?> c, Object o) -
onpenendet, CKOJMIbKO pa3d 3aJaHHbIN 3N1IeMEHT BCTPpe4HaeTCA B KOJJ1eKumm

— static boolean disjoint(Collection<?> cl, Collection<?> c2) -
npoBepdeT, UHTO ABE KOJJ1EeKUMN HE coaepXaT O6LLI,I/IX ANeMeHTOB

- static <T> T max(Collection<? extends T> coll,
Comparator<? super T> comp) —
Haxo4AuT MaKCUMarlibHbIX 3NEeMeEHT B KOJIJ1EKUUU, NCNOJb3yA 3aJaHHbIM KOMNapaTtop

- static <T> T min(Collection<? extends T> coll,
Comparator<? super T> comp) -
HaxoguT MUHUMaribHbl 3JIEMEHT B KOJUJTEKLUWN, UCMOJb3YyA 3aaHHbI KOMMNapaTtop

— public static <T> void sort(List<T> list, Comparator<? super T> c) —
COPTUPYET CMNCOK, UCMONb3YH 3aJaHHbIM KoMNapaTop

— static <T extends Comparable<? super T>> void sort(List<T> list) —
COPTMPYET CNMCOK MO BO3pacTaHUIo
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CopTupoBKa CNNCKOB

ArrayList<String> arr = new ArrayList<String>();
arr.add ("VeaHor") ;

arr.add("Cugopor") ;

arr.add ("lleTpos") ;

arr.add ("VeaHor") ;

arr.add ("Anexkceer") ;

Collections.sort(arr);
for (String s : arr) System.out.print(s + " ");

AnekceeB lBaHoB KMBaHoOB [leTpoB CuaopoB

CtpaHuua = 225 www.specialist.ru



Ucnonb3oBaHMe KOMnapaTopos
UHTepdenc Comparator

public class MyStringComp implements ComparatoxString>({

@Override

public int compare(String sl, String s2)

return s2.compareTo(sl);

{

ArrayList<String> arr = new ArrayListString>();

arr.add("Uraunos") ;

arr.add ("Cugopor") ;
arr.add("Illerpor") ;
arr.add("VBaHoB") ;
arr.add ("Ajnexceer") ;

Collections.sort(arr, new MyStringComp() )’
for (String s : arr) System.out.print(s + "

™

");

CnpgopoB [leTpoB MBaHOB lBaHOB AnekceeB
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UHTepdenc Comparable

public class Employee implements Comparable<Employee> {
public String surname
public String name;
public Employee(String s, String n) {
surname = s;
name = n;
}
@Override
public int compareTo(Employee e) {
int ¢ = surname.compareTo(e.surname) ;

MBaHOB lWBaH
MBaHOB Uropb
MBaHOB [laBen

if (c==0) ¢ = name.compareTo(e.name) ; KysHeLoB MBaH
return ¢ MeTpoB MBaH
} Cunpopos [laBen
}
ArrayList<Employee> arr = new ArrayList<>();
arr.add(new Employee("Cupgopor", "llasen") ) ;
arr.add(new Employee("MBanos", "llaBen")) ;
arr.add(new Employee("MBanor", "Urops")) ;
arr.add(
(

arr.add(new Employee("Ky3ueuor", "Mrau") ) ;
arr.add(new Employee("MBanos", "UBau"));
Collections.sort(arr);

for (Employee e : arr)

System.out.println(e.surname + " " + e.name);
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13. CEPUATINSALINA



Cepunanusauuna B Java
UHTepdenc Serializable

= Cepuanu3auyus (serialization) — npeobpasoBaHMe COCTOAHNA OObEKTa B
nocnengoBaTernbHOCTb banT

= [lecepuanu3ayus (deserialization) — BoccTaHOBNeHNe 00beKTa N3
OanToBOM NOCNeaoBaTeNnbHOCTH

= OBObEKT MOXET ObITb Cepmann3oBaH, ecrnin Krnacc peanunayeTt nHTepgenc
java.io.Serializable
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public class Point implements Serializable {
private double x = 0O;
private double y= 0;

public Point(double nx, double ny) {
setCoord(nx, ny):;

}

public void setCoord(double nx, double ny) {
X = nx; y = ny;

}

}
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OObBLeKTHbIe NOTOKM

= java.io.ObjectinputStream

= KOHCTPYKTOP:

— ObjectInputStream (
InputStream 1in)
throws IOException

= [lepeonpenensietr metoabl
InputStream:
read, close, ...

= OCHOBHbIEe METOAbI:

— final Object readObject ()
throws IOException,
ClassNotFoundException

— float readFloat ()
throws IOException

— 1nt readInt()
throws IOException
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= java.io.ObjectOutputStream

= KOHCTpYKTOP:

— ObjectOutputStream (
OutputStream out)
throws IOException

= [lepeonpenenser metoabl

OutputStream:

write, flush, close

= OCHOBHble METObI:

— final void writeObject (
Object obj)
throws IOException

— vold writeFloat(float wval)
throws IOException

— voild writeInt(int wval)
throws IOException
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3anucb o0bLEKTa B NOTOK
YTeHne obbLeKTa u3a nortoka

String fileName = "points.bin";
Point[] arr = {new Point(10,20), new Point(1l1,8),
new Point(7,-6)};

try (FileOutputStream fout = new FileOutputStream(fileName) ;
ObjectOutputStream cout = new ObjectOutputStream(fout)) {
oout.writeInt(arr.length);
for (Point p : arr)
oout.writeObject(p);

String fileName = "points.bin'";

try (FileInputStream fin = new FileInputStream(fileName);
ObjectInputStream oin = new ObjectInputStream(fin))
int count = oin.readInt()
for (int i=0; i<count; i++) { 10.0, 20.0

Point p = (Point)oin.readObject(); a 11.9. 8.0
. ) , )
p.println(); 7.9, -6.0
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CneuudmkaTtop transient

] Cneum(bMKaTop transient public class Point implements Serializable {
ncnosnb3yercda anst obosHavyeHns private transient double x = 0;
rnonemn Knacca, Kotopble He ByayT Prasvate, double y = 0;
COXPaHATbCA NpU cepuanmsaumm

String fileName = "points.bin";
Point[] arr = {new Point(10,20), new Point(1l1,8),
new Point(7,-6)};

try (FileOutputStream fout = new FileOutputStream(fileName) ;
ObjectOutputStream cout = new ObjectOutputStream(fout)) {
oout.writelInt(arr.length);
for (Point p : arr)

oout.writeObject(p); 0.0, 20.0
} 0.0, 8.0
0.0, -6.0

String fileName = "points.bin';

try (FileInputStream fin = new FileInputStream(fileName); )
ObjectInputStream oin = new ObjectInputStream(fin)) {
int count = oin.readInt();
for (int i=0; i<count; i++) {
Point p = (Point)oin.readObject();
p.println() ;
}
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HekoTopble 0cobeHHOCTHU
cepuanusauum (1)

String fileName = "points.bin";
try (FileOutputStream fout = new FileOutputStream(fileName);
ObjectOutputStream cout = new ObjectOutputStream fout)) {
Point p = new Point(99,99);
cout.writeObject(p)
p.setCoord(1l, 1)
cout.writeObject(p) .

try (FileInputStream fin = new FilelInputStream(fileName);
ObjectInputStream oin= new ObjectInputStream(fin)) {

Point pl = (Polnt)oin.readObject();
Point pZ = (Point)oin.readObject();
l.println();
b--b 0) 99.0, 99.0

pZ.println();

99.0, 99.
System.out.println(pl == p2); ﬂ tr‘ug °
pl.setCoord (200, 200); 200.0, 200.0

pZ.println();

}

CtpaHuua = 233 www.specialist.ru



1.
HekoTopble 0cobeHHOCTHU 5.
cepunanusauum (2) :

String fileName = "c:\\points.bin"; ) 1.0, 1.0

OO0 00
e

w w N B

OO0

ArrayList<Point> polints = new ArrayList<{>(); 2.0, 2.0
points.add(new Point(l,1l)); points.add{new Point(2,2)); 100.0, 100.90
Point p = new Point(3,3): 100.0, 100.0

points.add(p); points.add(p):

try (FileOutputStream fout = new FileOutputStream{fileName);
ObjectOutputStream oout = new ObjectOutputStream fout)) /{
ocoout.writeObject(points);

try (FilelnputStream fin = new FilelnputStream(fileName);
ObjectInputStream oin= new ObjectInputStream(fin)) {

ArrayList<Point> newlist = (ArrayList<Point>)oin.readObject();
for (Point x : newlist) x.printlnf():
System.out.println("----- o ;

newlist.get(3).setCoord(100, 100);
for (Point x : newlist) x.printlnf():
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O0ObsABNeHue cooCTBEHHbIX MeTO40B
writeObject n readObject

public class TestSer implements Serializable({

private int a;

private transient int b

TestSer(int x, int y) {a=x;b=y;}

public void println() {System.out.println(a + " " + b); }

private void writeObject(ObjectOutputStream out) throws IOException{
out.defaul tWriteObject() ;
out.write(b);

}

private void readObject(java.io0.0bjectInputStream in)

throws IOException ClassNotFoundException {

in.defaultReadObject() ;
b = in.read () *2;

}

String fileName = "c:\\test.bin";
try (FileOutputStream fout = new FileOutputStream(fileName) ;
ObjectOutputStream oout = new ObjectOutputStream(fout)) ({

oout.writeObject(new TestSer(10,20));

: —} 10 40
try (FileInputStream fin = new FileInputStream(fileName);
ObjectInputStream oin= new ObjectInputStream(fin)) {

((TestSer)oin.readObject() ) .println();
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UHTepdenc Externalizable

= iIuTepenc Externalizable:
— Hacnegyertcs ot Serializable

— TpebyeT onpeaeneHnsa COBCTBEHHbIX NPOTOKONOB COXPAHEHUSA U YTEHUS
OaHHbIX 00 obbekTe

public class TestSer implements Externalizable]
private int g;
private int Iy
public TestSer() {a=0;b=0;}
public TestSer(int x, int vy) {a=x;b=vy;}

@Override
public void writeExternal(ObjectOutput out) throws IOException {
out.writelInt(a);
out.writeInt(b) ;
}
@Override
public void readExternal(ObjectInput in)
throws IOException ClassNotFoundException {
a = in.readInt();
b = in.readInt();

}
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Serializable vs Externalizable

= Seralizable:

— COXpPaHEeHMe COCTOSAHUS
obObeKTa OCyLEeCTBNAETCA Ha
OCHOBE CTaHAApPTHbIX
anropuTmMoB
* COXpaHeHue yHaclieaoBaHHbIX

nosien ocyLlecTBnaeTcs
aBTOMaTUYEeCKM

* COXpaHeHue BHELHMX 00bEeKTOB
(Ha KoTOpble ccblnaeTcs
cepunanunayembii 06bEKT)
OCYLLIECTBISIETCA aBTOMATUYECKM

— CTaHAapTHbIE anropuUTMbl
MOryT ObITb Nepeonpeaentsl B
meTtoaax readObject n
writeObject

— Npu gecepuanusayum
KOHCTPYKTOP 0ObEeKTa He
Bbl3blBAETCH
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= Externalizable:

COXpaHeHmne CoCcTosiHUS 0bbEeKTa
OCYLLECTBISAIETCS NOSIb30BaATENLCKUMMN
anroputMamMmm

* COXpaHeHue yHaclrieaoBaHHbIX noneu

OOJTXHO pealin3oBbiBaTbCA KI1laCCOM
CaMOCTOATESIbHO

npu gecepuannsaumm Bbl3biBaeTCH
KOHCTPYKTOP 0ObeKTa Mo yMOn4aHuto,
nocre Yyero cCocTtossHmne obbekTa
BOCCTaHaBNMMBaeTCAaA METOO0M
readExternal

meToabl readExternal v writeExternal
3ameHsaT metoabl readObject n
writeObject

B onpeaeneHHbIX criyyasax
ncnosnb3oBaHue Externalizable
NO3BOSIAET NOBbICUTb
NpPOU3BOANTENBLHOCTb Cepmnanusauumn
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14.1. UCI1OJIb3OBAHUE
KITACCA FILE



Knacc java.io.File

= Knacc java.io.File ncnonesyetcsa ana pabotbl ¢ hannamm n nankamu

= KOHCTPYKTOPbI:
— File(String pathname)
— File(String parent, String child)

= OCHOBHblE METOAbI:
— String getName ()
— String getParent()
— String getPath()
— String getAbsolutePath ()
— boolean exists()
— Dboolean isDirectory ()
— boolean isFile ()
— long length()
— boolean createNewFile () throws IOException
— boolean delete()
— File[] 1listFiles()
- boolean mkdir ()
— Dboolean mkdirs ()
— boolean renameTo (File dest)
— Path toPath ()
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7

r lﬁ':”‘ ‘@__! g !l‘
e S
@uvl | C:\MyFolder\Folderl11| 'I_‘?H Mouck: Fc
PaboTta ¢ knaccowm File (1) — S
&, Windows (C:) A Nma
i . Downloads A6c1
File f = new File("C:\\MyFolder", i 1 Bae
. MyFolder
"Folderlll\\test"); T
System.out.println(f.exists()); l | Perflogs S '
System.out.println(f.getParent()); - = -
System.out.println(f.getName() ) Ziifﬁ
System.out.println(f.getPath());
(

System.

out.println(f.mkdir());

Y\ |ecs

Ynopagounte v » =~ 0 @

&L, Windows (C:) ~ ' N
. Downloads
test
} . Intel =

. MyFolder

doc2
C:\MyFolder\Folderlll : > <[ »
test
C:\MyFolder\Folderlll\test
true
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Pabota c knaccowm File (2) G-l

Ynopsgounte ¥ > =~ [ @
&, Windows (C) 4 Vua
File £ = new File( Pt fest
"C:\\MyFolder\\Folderlll");[559 K;m, N Bded
File[] list = f.listFiles(); e

. Folderl1l
. PerfLogs e
: w |24 4]” 3

for (File item : 1list)
System.out.println(
item.getName() + " " +
item.isDirectory() + " " +
item.length() );

docl.txt false 21
doc2.txt false 21
test true O
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14.2. BBEOEHUWE B NIO.2



NIO

= Java NIO (Java non-blocking input/output, Java new input/output)
- Jjava.nio.*

— BbICOKOMPOU3BOANTENBHLIN NPOrpaMMHbIN MHTepenc ons ynpasneHns
doannoBbIM BBOAOM-BbLIBOAOM U paboThl C hannoBon CUCTEMOM

— MO3BOJIAET UCIOJ1Ib30BaATb HU3KOYPOBHEBbLIE BO3IMOXHOCTN COBPEMEHHDbIX
ornepaunoHHbIX CUCTEM

— nogaepXmBaeT aCMHXPOHHbLIN BBOA-BbIBOA
= OCHOBHbI€E Knacchbl:
— Java.nio.file.Path — onpenensieT pasmelleHne danna/nankm
— Java.nio.file.Paths — ynpaBnsieT co3gaHmem obbektoB Path
— java.nio.file.Files — ynpaBnaet obbektamu pannoBon CUCTEMbI

— Java.nio.Buffer — KOHTENHEpP OaHHbLIX, UCMOSb3yeMbIN ANA nepenayn
NHopMaLmn

* java.nio.ByteBuffer — 6anTtosbin 6ydep
— Java.nio.channels.Channel — kaHan ons onepauun BBoga-BbiBoga
» java.nio.channels.ByteChannel — kaHan onsa YteHust n 3anucu 6ant
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Knaccebl java.nio.file.Path v java.nio.file.Paths

=java.nio.file.Path — nHTepdeunc,

NCcnonb3yemMblin Ongd
onpeneneHna pasmeLleHns
doanna/nanku

= OCHOBHbIE MeToAbI:

Path getRoot ()

Path getParent ()

Path getFileName ()

Path getParent ()

int getNameCount ()

Path getName (int 1ndex)
File toFile ()
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=java.nio.file.Paths —
Krfiacc, ncnonb3yemblu
Ansg co3gaHns ooObeKkToB
Path

= OCHOBHblEe MeToAbl:

— static Path get(
String first,
String... more)
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PaboTta c oobekTtamum Path

C:\\MyFolder\\Folderlll");
System.out.println(p)
System.out.println

(

(

(p.getFileName() ) ;
System.out.println/

(

(

(

(

|

|

p.getParent());
System.out.println(p.getRoot() )
System.out.println(p
P
|

System.out.println
System.out.println

.getNameCount() ) ;

.getName(0) ) ;
.getName (1) );

C:\MyFolder\Folderlll
Folderlll
C:\MyFolder

C:\

2

MyFolder

Folderlll
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Knacc Files. YnpaBneHue cpannamm n nankamum (1)

= java.nio.file.Files — ynpaBnsieT obbekTamu ¢oansioBon cCUCTeMbl N OTBEYaET 3a
onepauun BBoAa/BbiBOAA

= MeToabl No ynpaeneHnio dpannamMmm n nankamu:

static boolean exists (Path path, LinkOption... options)

static boolean notExists (Path path, LinkOption... options)

static boolean isDirectory (Path path, LinkOption... options)

static boolean isReadable (Path path)

static boolean isWritable (Path path)

static Path createDirectory (Path dir, FileAttribute<?>... attrs)
throws IOException

static Path createDirectories (Path dir, FileAttribute<?>... attrs)
throws IOException

static Path createFile (Path path, FileAttribute<?>... attrs) throws
TOException

static void delete (Path path) throws IOException

static Path copy (Path source, Path target, CopyOption... options)
throws IOException

static Path move (Path source, Path target, CopyOption... options)
throws IOException

static boolean isSameFile (Path path, Path path2) throws IOException
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Knacc Files. YnpaBneHue cbannamm n nankamm (2)

Path pl =
if (Files.

Files.
Path p2 =
1f (Files.

Files.
Path p3 =

Paths.get ("C:\\MyFolder\\Folderlll\\myfile.txt");
notExists(pl))

createFile(pl) ;

Paths.get ("C:\\MyFolder\\Folderl1l1\\folder");
notExists(p2))

createDirectory(p2) ;

Paths.get (pZ2.toString(), "myfileZ.txt");

Files.copy (pl, p3, StandardCopyOption REPLACE EXISTING) ;
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Pabota c atpnbytamu channos

= Metoab! Files no pabote ¢ atpnbytamu anna:
— static long size(Path path) throws IOException
— static Object getAttribute (Path path, String attribute,

LinkOption... options) throws IOException
— static Path setAttribute (Path path, String attribute, Object wvalue,
LinkOption... options) throws IOException

— static boolean isHidden (Path path) throws IOException
— static FileTime getLastModifiedTime (Path path,

LinkOption... options) throws IOException

— static Path setLastModifiedTime (Path path, FileTime time) throws
TOException

— static UserPrincipal getOwner (Path path, LinkOption... options)

throws IOException
— static Path setOwner (Path path, UserPrincipal owner) throws

TOException
— static <A extends BasicFileAttributes> A readAttributes (Path path,
Class<A> type, LinkOption... options) throws IOException

Path p = Paths.get("C:\\MyFolder\\Folderlll\\myfile.txt");
FileTime ftl = (FileTime)Files.getAttribute(p, "lastModifiedTime");
FileTime ft2 = (FileTime)Files.getAttribute(p, "lastAccessTime") ;
long size = (Long)Files.getAttribute(p, "size");
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O6xopn aepeBa ¢pannosou cucrtemol (1)

= MeTtoan! Files ons paboTbl C 4OMEPHUMM SNIEeMEHTaMM KaTtarora:

— static DirectoryStream<Path> newDirectoryStream (Path dir)
throws IOException

— static Path walkFileTree (Path start,
FileVisitor<? super Path> visitor) throws IOException

Path p = Paths.get ("C:\\MyFolder\\Folderlll") ;
try (DirectoryStream<Path> stream =
Files.newDirectoryStream(p)) { e = Al ®

for (Path item : stream) Downloads ~ *  Vlus

System.out.println(item) ; ' SEME folder
} Folderlll i

| - = docl
folder
| || doc2
test il
myfile
| PerfLogs -

v < [m »

n

Nemmeams Cilmrm

folder
: \MyFolder\ Folderlll\docl.txt H\ Manka c daitnamu
:\MyFolder\Folderlll\doc2.txt

(== =

:\MyFolder\Folderlll\folder
:\MyFolder\Folderlll\myfile.txt
:\MyFolder\Folderlll\test

Q0000
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O6xoa aepeBa hannoBou cuctemsbl (2)

FileVisitoxPath> fw = new FileVisitoxPath>() {
@Override public FileVisitResultpreVisitDirectory!
Path dir, BasicFileAttributes attrg throws IOException {
return FileVisitResult CONTINUE;

}
@Override public FileVisitResult visitFile(

Path file, BasicFileAttributes attrg throws IOException {
System.out.println(file);
return FileVisitResult CONTINUE;
)
@Override public FileVisitResult visitFileFailed|
Path file, IOException exc) throws IOException {
return FileVisitResult TERMINATE;

}
@Override public FileVisitResult postVisitDirectoryl

Path dir, IOException exc) throws IOException {
return FileVisitResult CONTINUE;

}
};

Path path = Paths.get(
"C:\\MyFolder\\Folderlll");
Files.walkFileTree(path, fw);
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BoamoxHocTy BBoga-sbisoaa NIO (1)

= MeToab! Files no co3gaHuo NOTOKOB, KaHANOB 1 BBOAY-BbIBOAY:

— static BufferedReader newBufferedReader (Path path,
Charset cs) throws IOException

— static BufferedWriter newBufferedWriter (Path path,
Charset cs, OpenOption... options) throws IOException

— static InputStream newInputStream (Path path,
OpenOption... options) throws IOException

— static OutputStream newOutputStream (Path path,
OpenOption... options) throws IOException

— static byte[] readAllBytes (Path path) throws IOException

— static List<String> readAllLines (Path path, Charset cs)
throws IOException

— static Path write (Path path, byte[] bytes,
OpenOption... options) throws IOException

— static Path write (Path path,
ITterable<? extends CharSequence> lines, Charset cs,
OpenOption... options) throws IOException

— static SeekableByteChannel newByteChannel (Path path,
OpenOption... options) throws IOException
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BoamoxHocTu BBoga-Bbisoaa NIO (2)

List<String> lines = new ArrayList<>();

lines.add ("OmHaxOe, B CTYIEHY B3UMHIL II0OPY; ")’

lines.add ("d u3 Jjecy BHImEeJ, OBJI CHJIBHEM MOpos");

Path p = Paths.get("d:\\poetry.txt");

Files.write(p, lines, Charset.forName("Windows-1251"),
StandardOpenOption CREATE) ;

List<String> lines2 = Files.readAllLines(p,
Charset.forName ("Windows-1251") ) ;
for (String line : lines2)
System.out.println(line);

™

OmHaxOnel, B CTYIOEHYID 3MMHIK [I0OPY
S m3 jecy BuEeJ; OBJI CUJIBHEINM MOPOS3
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KaHanbHbIM BBOO-BbLIBOA,

= KaHarbHbIlU 8800-8b1800 (channel I/0)

— Kanan (channel) ncnonb3yeTtcs Ans BbINOMHEHNS onepauuii BBoaa-BbiBoda
— OpurH KaHan MOXeT UCNoNb30BaTbCA OAHOBPEMEHHO A5 BBOAA U BbIBOAA
— KaHanbl nogaepXmnBatoT aCUHXPOHHbIN BBOA-BbIBOA

— 3anncb 1 YTeHNe gaHHbIX U3 KaHana ocylecTBnseTcs Yepes 6ygpep (buffer)

Path p = Paths.get("d:\\poetry.txt");
try (SeekableByteChannel sbc = Files.newByteChannel(
o StandardOpenOption. READ) ) {
ByteBuffer buf = ByteBuffer.allocate(10);
int count = 0;
while ( (count = sbc.read(buf)) > 0) {
buf.flip() ;
System.out.print/(
Charset.forName ("Windows—-1251") .decode(buf) );
buf.clear() ;
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LLlabnoHbl npoekTupoBaHus (1)

= [llabnoHbI npoekmupoeaHusi (design patterns) — apxuTekTypHas
KOHCTPYKUMS, UCMOSIb3yemMasi Npu peLleHnn 4acTo BO3HUKALLNX
3agad nporpamMmmpoBaHus

= [1]labnoHbl NoKa3blBalOT B3AMMOOTHOLLIEHMA MeXaY Kraccamu U
obbekTamMu

= lInpokoe pacnpocTtpaHeHne nonyunnm 23 wabnoHa (GoF patterns)
NPOEKTMpOBaHUA, onybrnmnkosaHHble B kKHUre «Design Patterns:
Elements of Reusable Object-Oriented Software» (1994)

= Knaccudukaumns wabrnoHoB:

— creational patterns (nopoxxdarowue wabsioHbI) — LWAGNOHbI, CBSA3aHHbIE
C NpoLiecCcoM co3daHusl 0ObLEKTOB

— structural patterns (cmpykmypHbie wabsioHbI) — LLAONOHHLI,
OTBEeYalLLMe 3a OpraHn3aunio CBA3EN MeXay pasfMYHbIMKN Knaccamu

— nosedeH4YecKue wabnoHbl (behavioral patterns) — LLabnoHsbI,
onpegensioLine anropmMTmMbl B3anMoaencTemsi 06 beKTOB
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LLlabnoHbl npoekTupoBaHus (2)

= Creational

— Abstract factory (abctpakTHas

dabpuka)
Builder (ctpoutens)

Factory Method (dbabpunyHbin meTon)

Prototype (npoTtoTtun)
Singleton (ognHouka)

= Structural

Adapter (apanTep)

Bridge (mocT)

Composite (KOMNOHOBLLMK)
Decorator (gekopatop)
Facade (dacan)

Flyweight (npucnocobneHeln)
Proxy (3amectutenb)
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= Behavioral

Chain of responsibility
(ueno4yka obs3aHHOCTEN)

Command (komaHga)

Interpreter
(MHTepnipeTatop)

lterator (nTepatop)
Mediator (nocpenHuK)
Memento (xpaHuTtens)
Observer (Habntogartens)
State (cocTosiHue)
Strategy (ctparterus)

Template method
(LLabnoOHHLIN MeToL)

Visitor (nocetuTernb)
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Factory method (1)

= HlabnoH npegocTaBnsaeT nogknaccam nHTepdenc anga co3gaHus
00BbEKTOB, NpUHaanexalinx onpengeneHHon nepapxmm Krnaccos

[lpbodykm — abCTpaKkTHbIN Knacc (M nHtepdenc), onpeaensitoumn

noBeAeHne KaTeropnmn LeneBbiX 0ObEKTOB
KoHkpemHbit rnpodykm — HacnegHuk knacca podykm

Cosdamerb (Dabpuka) — abCTpaKTHbIW Kracc (Unu nHTepdeinc),

OTBEYalLLU 3a co3gaHne LeneBbiX 0ObEKTOB — OOBLEKTOB Mepapxum
[lpodykm. Onpegenser MeToabl AN9 co3gaHus NPoAYKTOB U paboThl C

HUMU

UacmHbiUu co3damerib — knacc-HacnegHuk Coszdamers. Onpenenser,

KakOW KOHKPETHbIWN NPOAYKT HY>KHO cOo3aaBaThb

Cosparennb

+factoryMethod(): Product

Mpoaykr

I

YacTHbIX co3partenb
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KOHKpEeTHbIN
NpoAayKT




Factory method (2)

abstract class Product { }
class Productl extends Product {}
class Product2 extends Product {}

abstract class Factory ({
public abstract Product createProduct();
}
class Factoryl extends Factory ({
@Override
public Product createProduct() {return new Productl();}
}
class Factory2 extends Factory {
@Override
public Product createProduct() {return new Product2();}

public class JavaApplication {
public static void mainString[] args) ({
Factory factory = new Factoryl (),
Product product = factory.createProduct() ;

}
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Singleton

= LLlabnoH rapaHTupyert, 4To knacc 0yaeT MMeTb €ANHCTBEHHbIN
9K3eMNNsAp

class Singleton {
private static Singleton instance
= new Singleton();
public static Singleton getInstance()
return 1nstance

}
private Singleton() {}

}

enum SingletonEnum {
INSTANCE;

public static SingletonEnumgetInstance() {
return INSTANCE;
}

}
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Composite (1)

= lcnonb3yeTtca rnpu paboTte ¢ ApeBOBUAHBIMU CTPYKTYpaMu

= [lo3BONSIET 0O AMHAKOBLIM 06pa3oM obpallaTbCs K OTAESbHbIM
oObeKkTaM U K rpynnam o6bLeKkToB

— KomrnoHeHm —
POAUNTENBLCKUIN Kracc
(nHTEepdoeinc) onsa
9JIEMEHTOB AepeBa

— Jlucm — ogMHOYHbIN
3NeMeHT

— KOMI'IOHOSLL{UK — rpynna
AJIEMEHTOB
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0..* child
KoMnoHeHT
+operation()
Nuct KoMnoHoBLUK
+operation() +operation()
< >—
+add()
1 parent
+remove()
+getChild()
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Composite (2)

interface FileSystemObject {
public void delete() ;
public void rename(String nName) ;

}
class Folder implements FileSystemObject {
@Override public voiddelete() {...}

@Override public void rename(String nName) {...}

private LisFileSystemObject> 1 = new ArrayList<>();

public void add (FileSystemObject 9 { l.add(o); }

public void remove(FileSystemObject o {l.remove(o); }
}

class File i1mplements FileSystemObject {
@Override public voiddelete() {...}

@Override public void rename(String nName) {...}
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Adapter

= Agantepbl HeObXoaMMbI B TOM Criydae, Koraa Kracc uMeet
COOTBETCTBYKOLLME METOAbLI OANA NOAAEPXKKU onpeaeneHHoro
NOBEAEHUSA, HO HE peann3yeT Heobxoaumble NHTEPdENCHI

— KnueHm ywmeet pabotatb ¢ ogHUM uHTepdencom (Llenesou uHmepapelic),
Npu 3TOM XOYET Bbl3BaTb OOBLEKT, peanuayowmin apyron nutepdgemnc
(Adanmupyemsbil uHmMepgheuc).

— Lleneeou uHmepgbeuc n Adanmupyemsbit UHMepgelc NUMEKT CXOXe
METOAbl, HO HE SBMAKTCS POACTBEHHMKAMU B Mepapxumn HacrnegoBaHms

— ApanTtep — Knacc, npeodbpasyoLLnm Bbi30Bbl O4HOMO MHTEpdIenca B Apyrou
(Llenesozo B AdanmupyembiU)

KnueHT

LleneBon
uHtepdgenc
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+operation()

1

Apantep

+operation()

ApanTupyembii
uHTepdenc

+sameOQOperation()
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Proxy

= 1]abnoH No3BOMSAET KOHTPONMMPOBaTb AOCTYMN K APYroMy OObEKTY,
noggepXxuesarLiemMy aHanormyHoin MHTepdgenc

— PearnbHbil cybbekm — 0OBEKT, C KOTOPbLIM AOMMKEH B3aMMOOAENCTBOBATb
KNNEeHT

— Cybbekm — abCTpaKTHbIN Kriacc (UnNu nHTepdeeinc), oT KOTOporo
Hacnenyetcs PearbHbilU cybbekm

— [lpokcu — knacc, Hacnegyembin oT Cybbekma, BbICTyNalLnn B Ka4ecTse
0bepTkn ansa PearnibHoz2o cybbekma. [Nepenaet Bbl3oBbl KriueHma

PearnbHomy cybbekmy
KnueHt Cybobekr
+doAction()
PeanbHbIN
Mpokcu
CyOBLeKT
+doAction() +doAction()
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Observer

H Onpe,u,enﬂeT MeXaHWU3M OJ14 KrlaccCa, KOTOprVI NO3BOJIAET MNOJ1y4aTb
onoBeweHnAa ot obbekToB Apyrux Knaccos npmn nSAMeHEHNN NX COCTOAHNA

— Habrnodaemsil cybbekm — Knacc, UISMEHEHNE COCTOSIHME KOTOPOro AOCTYMNHO

ans HabnogeHus. NMoMnMo OCHOBHOTO (byHKLIMOHAaNa coaepXXnt MeToapl no
nobaBneHnto, yoaneHuio 1 onoBeLLEHNI0 HabnoaaTenen

— YacmmHbit Habrrodamerib — Knacc, OTCNeXmnBaLmMn 3MeHeHne COCTOAHUS
Habrnodaemozo cybbekma

— Habnrwdamerb — abCTpakTHbIN Knacc (Mnn nHTepdenc), ¢ NOMOLLbIO KOTOPOro
Habnodaembit cybbekm nepepaet onoselleHns YacmHomy Habnrodamerito
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Habnwpaembin

cybbekT

“observers] .. 8 Habniopartensb

+addObserver...) +notify()

+remobeQObserver...)

+notifyObserver) 4

YHacTHbIN
Habnwaarenb

+notify()
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