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public class CallByValue {

public static void setToFive (int arg) {
arg = 5;
}

public static void main(String[] args) {
int x = 0;
System.out.println ("Before: x=" + Xx);
setToFive (X) ;
System.out.println("After: x=" + x);
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Primitives by value
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public class CallByValue {

public static void setToFive (int argqg) { CODE
arg = 5;
}
] public static void main(String[] args) {
- int x = 0;
- System.out.println("Before: x=" + Xx);
setToFive (Xx) ;
System.out.println("After: x=" + x);
}
}
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Primitives by value

SetToFive STACK HEAP
arg| B
maln X O
“Before: x=0"
args @

public class CallByValue {

arg = 5;
}

N0
L

int x = 0;
System.out.println ("Before:
setToFive (Xx) ;
System.out.println("After:

—F

public static void setToFive (int argqg) {

public static void main(String[] args) {

CODE
nnm'mspt'l'.ominewmwhj
x=" + x); NN R RO NN TN
e b ) NnnanSHEakk A7 Zynnmy
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Primitives by value

println

STACK | HEAP

main

X 0

“Before: x=0"
args @

public class CallByValue {

public static void setToFive (int argqg) {
arg = 5;

}

public static void main(String[] args) {
int x = 0;
System.out.println("Before: x=" + Xx);

setToFive (Xx) ;
System.out.println("After: x=" + x);
}

}
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import java.util.Arrays; //explained later...
public class CallByValue {

public static void setToZero(int [] arr) {
arr = new int[3];

}

public static void main(String[] args) {
int [] arr = {4,5};
System.out.println ("Before: arr=" + Arrays. toString(arr));
setToZero (arr) ;
System.out.println("After: arr=" + Arrays. toString(arr))
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public class CallByValue ({ CODE

public static void setToZero(int [] arr) {
arr = new int[3];

}

public static void main(String[] args) { ‘ll
int [] arr = {4,5};
System.out.println("Before: arr=" + Arrays.toString(arr));
setToZero (arr) ;
System.out.println("After: arr=" + Arrays.toString(arr));

Hii
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Reference by value

STACK | HEAP

println
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args @

public class CallByValue {

“Before: arr="

“‘Before: arr= [4,5]"

public static void setToZero(int [] arr) {
arr = new int[3];

}

public static void main(String[] args) {
int [] arr = {4,5};
System.out.println("Before: arr=" + Arrays.toString(arr));
tjqi setToZero (arr) ;
System.out.println("After: arr=" + Arrays.toString(arr));
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Reference by value

STACK L HEAP
setToZero “4,5]”
4
arr o - = | 7 ”
‘>< > Before: arr=
main p B i
arr T 0
args [] 5 Before: arr= [4,5]
public class CallByValue { CODE

public static void setToZero(int [] arr) {
arr = new int[3];

}

public static void main(String[] args) {
int [] arr = {4,5};
System.out.println("Before: arr=" + Arrays.toString(arr));
setToZero (arr) ;
System.out.println("After: arr=" + Arrays.toString(arr));
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Reference by value

STACK L HEAP p ”
Arrays.toString [4,5] “[4,5]"
4
/' > “Before: arr="
main § i
arr -1 .
args [] o | “Before: arr= [4,5]"
public class CallByValue { CODE

public static void setToZero(int [] arr) {
arr = new int[3];

}

public static void main(String[] args) {
int [] arr = {4,5};
System.out.println("Before: arr=" + Arrays.jﬂftring(arr));
setToZero (arr) ;
System.out.println("After: arr=" + Arrays.toString(arr));
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Reference by value

STACK H
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println

main g
arr

args

public class CallByValue {

public static void setToZero(int [] arr) {
arr = new int[3];

}

public static void main(String[] args) {
int [] arr = {4,5};
System.out.println("Before: arr=" + Arrays.toString(arr))
setToZero (arr) ;

3 System.out.println("After: arr=" + Arrays.toString(arr));
}
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public class CallByValue {
static int global = 4;

public static int increment(int [] arr) {
int local = 5;
arr[0]++;
global++;
return local;

}

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

int [] arr = {4};

System.out.println("Before:\narr[0]=" + arr[0] +
"\nglobal=" + global) ;

int result = increment(arr);

System.out.println("After:\narr[0]=" + arr[0] +
"\nglobal=" + global) ;

System.out.println("result = " + result);
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println STACK HEAP

——

main
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efore:
arr[0]=4
- global=4
CallByValue.global

args 4 []

arr =T

A
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public class Calﬁ?.{\ CODE

static int global = 4;

public static int increment(int [] arr) {

}

int local = 5;
arr[0]++;
global++;
return local;

public static void main(String[] args) {

int [] arr = {4};

System.out.println("Before:\narr[0]=" + arr[0] + "\nglobal=" + global);
int result = increment(arr);

System.out.println("After:\narr[0]=" + arr[0] + "\nglobal=" + global) ;

System.out.println("result = " + result); 18




increment STACK HEAP
local -
arr —
main | ot ° /” Before:
—— arr[0]=4
arr 1T CallByValue.global 2 orei
args 8

minininin

[

public class CaiI;;;;jz:h?‘-‘-__,

CODE

static int global = 4;

public static int increment(int [] arr) {

}

int local = 5;
arr[0]++;
global++;
return local;

public static void main(String[] args) {

int [] arr = {4};

System.out.println("Before:\narr[0]=" + arr[0] + "\nglobal=" + global);
int result = increment(arr);

System.out.println("After:\narr[0]=" + arr[0] + "\nglobal=" + global) ;
System.out.println("result = " + result);
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println STACK HEAP w

N

main

Before:
arr[0]=4
global=4

.
result 5 /
-

arr T CallByValue.global

5

args

1l

public class Calﬁ?.{\

CODE

static int global = 4;

public static int increment(int [] arr) {

}

int local = 5;
arr[0]++;
global++;
return local;

public static void main(String[] args) {

int [] arr = {4};

System.out.println("Before:\narr[0]=" + arr[0] + "\nglobal=" + global);
int result = increment(arr);

System.out.println("After:\narr[0]=" + arr[0] + "\nglobal=" + global) ;
System.out.println("result = " + result);
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Heap, Heap — Hooray!

println STACK HEAP w
5

After:
arr[0]=5

main

global=5

Before:
arr[0]=4
global=4

result / -

arr =T

CallByValue.global
5

args

i

public class CallByV?.{\

CODE

static int global = 4;

public static int increment(int [] arr) {

}

int local = 5;
arr[0]++;
global++;
return local;

public static void main(String[] args) {

int [] arr = {4};

System.out.println("Before: arr[0]=" + arr[0] + "\tglobal=" + global) ;
int result = increment(arr) ;

System.out.println("After: arr[0]=" + arr[0] + "\tglobal=" + global) ;
System.out.println("result = " + result);
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https://docs.oracle.com/javase/tutorial/java/java
OO/initial.html
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® java.lang.Math
® java.util.Arrays
® java.lang.System
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NIMYN 2N N1 NIan

directories, ) ni'‘p'Nnn N1an ['2 NAXNN NNYye
| |
TIzn NI7'an a1 N1 vp'noa (folders
(packages)

a =} Tochnal

[» [ settings

b E= bin package 1l.ac.tau.cs.softwarel.examples;

4 [ src

«=i public class SomeClass{
‘ %;tau public static void main(String[] args){
P System.out.println("Running SomeClass !!11");
4 [ softwarel }
4 [ examples }
[J] SomeClass.java
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?1NW7) package 2 NR¥N1 AWK N'DIN YN TXD

Mame: SomeClass

. © Main . 0= Arguments | =i JRE T Classpath E_/ Source | P& Environment | ] Commen
eclipse a _
Project:

Main class:

il.ac.tau.cs.softwarel.exarmples SomeClass Search...

[ Include system libraries when searching for a main class

[]Include inherited mains when searching for a main class

[] Stop in main

<:I command line a
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import VOWN

“TIPN NX 7270Nn NP7NN 72U XN nnwa win'y

System.out.println ("Before: x=" +
java.util.Arrays. toString(arr)) ;

YN DWN R MY XN Dwa win'y J1on? nn
(NP7NNnN NOTAN 7un) yarn

import Jjava.util.Arrays;

System.out.println ("Before: x=" + Arrays. toString(arr)) ;
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import VOWN

N2 NNMION N7'aNN NIR7NN 2NN WIN'Y D'YUIY TWUKRD
T'N' IMport VOSWNI NIZ7NNN 75 NINYW NX X"

import java.util.*;

System.out.println ("Before: x=" + Arrays.toString(arr));

import LOYNI NIX W' INI7D ,'A'0NI7Y 'K -2 WIN'Yin
‘NN NN 7Dy T9)

// for classes directly under subpackage
import package.subpackage.*;

// for classes directly under subsubpackagel
import package.subpackage.subsubpackagel.*;

// only for the class SomeClass
import package.subpackage.subsubpackage2.SomeClass;
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static i1mport UOYN

NNYN NX NIMYN 2ANn7 Xxa"7 |na Javas n 7nn
yan'n% 7oal (static import) 'ovon nINwNN IX
TIPN QA2 NP7NNN OV [I'¥n

package il.ac.tau.cs.softwarel.examples;
import static il.ac.tau.cs.softwarel.examples.SomeOtherClass.someMethod;

public class SomeClass {

public static voi
someMethod () 7

ain(String[] args) {

}

* -2 ynnwin? N1 static import 2 na
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NINI N77NN2 T NIY 'R import vownl win'y
7272 ninn XY TVNn

N'7'2N NNIXNA NIZ7NN X" NN I'N
java.lang n?7'ann NX X2"7 NIX 'R

I'2 77N TIN'YY 2V T'yn NINY 7w ™ 17710 R
D'21TIN

ambiguity WxI' oW INIXA NIP7NN 0y NI7an 7 xAv
("Nnimw nivaann") nx7'onip NI AN 7Y

NIXD [AX? DIYTE DTN NIN'ON N0
OIA XI2' YIn'n? T import N 'uowUNn NX N'UNIVIX
("name pollution") *n
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CLASSPATH

?N17NNN NIKYNI NO'X

T2 N'sIN Nip7nnn NX won? o' JVM -n1 71 onipn o' 'N
?byte code n IX VNN

ni'p'n 9w niny 7onn CLASSPATH nwa na0 ninwn o'y
N'12IN2 NNOMIN NIP7NN UONT W' DY D'¥2n NdWN1

NN Nizan 7w "vniw"n nirp'n nx 7'on CLASSPATH -n
:D'DT NNO2 NMNWNN DX ' TAN7 N1
(n7vonin Nd>Yn2 '17N) D220 NINWNN NNTAN =

NITYA) NTIRON NMIYA YI9'N NIFZ'N NO0IN MY — PIN-TR NNTAN =
(classpath Ix cp 7aTh

NIN'SN N0 YIS'NN NIY'N NNTAn =
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jar

D'71>' DN NIR7NN 7Y 7172 1901 DN'MNINIR?7 DN N1DIN {790 TWKD
Q'2IND [NIX TINNY

3N TNX yal? nip'?nn 19on nmix (Java ARchive) jar nnoimn
[N7¥ M50 NI7'ann N1an v My

NINNNI Zip, tar, rar (1A NMiT NN2INA 721PNn7 DRIN VAN

jar -0 YAl DX 0N97 NIX 'K NITNNN NIR7NN WNnwn? '
N'DINN 7Y CLASSPATH 7 19'0IN7 N1 =

IX NTIPON MIwN N2 wnnwin? N1 JDK -pn 770 X' jar N'DINN
NIN'SN N2'20 JINN
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APl and Javadoc

7wun?) class walp 1 XX ,970 2m yaig 0% Xw iy jar -n yaugp
(DX NPT 1'wn

DANYUNAT NIYRIION DX INYTD NIDIN 790N jar 72w Nip? 1 'R
?0N'X TIAYY? ‘DWJ T ,jar -n )IN2 0'R¥YNIN

V5NN ,TIV'N JA0N DA NINS0N DY TN 7907 72171 N1DINN D71V
217 NI DY TN DNYANT DTNNYA L, NIRZ7NNN DINMNENMY N
DN YIN'YUN [9IX 7Y

0'02 7y html vnn191 *vNIVIX TIYV'N NY7INN javadoc DWA N1dIN
7NN YA 922 1Y'DINY TIV'IN NN

(Application Programming Interface) APl napn nt Tiv'n

nivn N wnnwn? N1 JDK -nn 77n X'n javadoc n N1IN
NIN'SN N2'20 JINN IX NTIEON
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Javadoc

/** Documentation for the package */

package somePackage;

/** Documentation for the class
* @author your name here

*/

public class SomeClass {

/** Documentation for the class variable */

public static int someVariable;

/** Documentation for the class method
* (@param x documentation for parameter x
* (@param y documentation for parameter y
* @return
* documentation for return value

*/

public static int someMethod(int x, int y, int z){

// this comment would NOT be included in the documentation

return O;

Java nowa 1 n1dINn
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Javadoc

-eclipse 2 Nk NT D

g

Method Detail

someMethod

public static int someMethod(int x,

public class SomeClass

ll,n'**

@param x

@param y

# O O# ¥ O # H

*

ff this commen
return &;

h

public static int
return 8;
¥

1

f** Documentation for the class variable */
public static int someVariable;

Documentation for the class method

documentation for parameter x

documentation for parameter y
@return documentation for return walue

public static int someMethod(int %, int vy, int z

) 1

int v,
int z)

Documetntaion for the elass method

Parameters:
¥ - documentation for parameter x
y - documentation for parameter y

Returmns:

documentation for return value

& int mrmPackage.SuneEhss.mHéﬂmd[int % int ¥y, int 2} ﬁ

Documentation for the dass method

Parameters:
x documentation for parameter x
y documentation for parameter v
z

Returns:
documentation for retum value

axnw html n 9T 90

Press "F2 for foous)
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Java API

Java n NIMoo 70 ¥ TIV'Nn NX XIXN7? N1
.Oracle nnan 7w "nKa javadoc niyxnxa

https://docs.oracle.com/javase/8/docs/api/
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D'2IN] '0I9'VD NIP7NN

| 111 | | | |
N"Y NNINN NN 0DMXYN NN NIDNN DY 7w nTIo
NIDNN NOYWA NMY' 'Y dtyan 0721yn NIty ax"s

IXN7 N¥71 ,(domain) 0'ion DINNA N1DIN N>YN N2'Nd]
D'INWNI D'019'VD DINN ININ] DIIYA DADINN DX
AWNNN NN

-011AN N1DIN NIdAYN NIANO1 DNAY D'IINNN

N TN'07IN1 D'PNYN ,ND"MIY XN ,NI9NAN 01190 ,NIX7IY =
...D'MINYI YNoN ,n'70In ,yTni Nj?'o'

T2 ,DINNN NN 1I9PY'Y 01N '019'V NNTANA NI W'
NIDIN DAND NN MY NVWONN "N NI7VY? v
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D'INX D'0I9'V 7¥W NAdIN DAY D'OIS'V NIN'TAN NIP7NN
(Dnxya Nnip7nn IX DYTI0Y)

(object) nxy xj71 npP'7nn 7w (instance) yoin

N'19N '019'V NIYXNNI X'N D'MYY? nwan Java novwa
nXY7
ANXY DXV? NWUA7 N1 N7 =

27007 1wy yom 9
(data members, instance fields) n1in) =
(instance methods) o'nNy =
(constructors ,0'X11) 7INNK NI'YXID =
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DXV NIZ7NN

VNI NTNNN :0"2'0MMI9 DI'RY D'0I9'VA YIN'Y 0117 12'K1 11D
NIMANN NI7Pn DN7 W' DN WIN'YN NINDY Q7YY 1I'KN DA =
(+ N09IX NONYNI new -1 1IVD) NIN'IoN

NITI9] NI'NY' 'MY N2YN N7X 0'0I19'0 DY NTIAY ' 11'K)

VTN NX 72NN ;0¥yn =
DXV7 NWA7 N2 DYTY NINYN :AM9an =

(D"J'U'YJ'WD D'OIE)'U) D'"TIO' D INYNN NIV NNT
inti=5, j=7;

String s =

NAAIT =
= "Hello", t

= "World";

7w Do on "world" -1 "hello" w Dwl int 7w n'woinon j-1 i

ITNNN? NIMon on tis . String
Java nowa 1 n1dIN
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yoin '"nnvy

NPZ7NNN 7Y 010N YoIn 7V NI%Y9In TWUKX NI'YZI9 — Y9I "MINY W' Niz7nnY

'NIN V9IN NNY N7y9n 7¥ 1'ann
objRef.methodName (arguments)
NNDAITY?
String str = "SupercaliFrajalistic"”;
int len = str.length();

:(static) npP7nn NNY 't MY NNT
ClassName.methodName (arguments)
'NNAIT?
String.valueOf(15); // returns the string “15”

'A% DIY D' T'R9N] DNYENN AW wnwn () DT J0T9IRN D Y 'y
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nin"'pe NIP7NNI Uin'v

|12 D7IRI,NP7NNN 2ANID 79'0 YW ,NI'0'0Q NIIDN N77NN 019'0Y
NN NIKA W'Y 'y ANIF NIAOYM NI7IYS 0xyvn oy yya?

TIV'N Yalpa 7wun? "x7 poon 712! nI'o'oan NnDNN NN
D'YNINA 0N 'R X71 D'YIY 1770 D'DNYN AR RN [1D) TIV'DN
DN7Y NTIND DRI D'NNYN NN DX 019 TIYV'NN

AI'Y NVWN 7Y DTENNN 117 2x Nax'nn Turtle np7nna jp1am
NMTPNNN 717002 177 1'"'¥N XIN NUVN7 NITYWUXD =
'Y X77 DTPNN XN N7uN7 DITIWUND =

NN AINNAN TV TMY 70 X778 N7¢ TIpn DX 79'0 X7 Np7nnn ani
(class ~aip 7w JAR 2 nTNX n77nnn) axn
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/3 Turtle - Microsoft Internet Explorer

Fil= Edit Wiew Favorites Tools  Help

QBack - -Q - |ﬂ @ ;;j /__j Search ‘:‘;:L( Favorites 6‘}| [_':v :; lv_;l - _J ﬁ
Address I@ E:\Chadylcoursesiadvanced javalwernerer0S\Exer cises\Ex 1l ex11APT Turtle, html I | I rt I e A P I

Class Turtle

java. lang.Chiject

|
+--Turtle

public class Turtle - 2INNKX n'x7io — '*Nia
Frtends aua e Chuect 7¥ D'YUTN D'YOIN X7 N1
DV 'N127 AR MY Np7nnn

new 11019IXN

& Turtle 15 a logo turtle that is used to draw. a turtle has a pen attached to a tail If the tail is down the turtle draws as it mowes on the plane.

urtle ()

constructs a new turtle DIAIO 2 IIJ -I'IjD] - Dlnljw
Method Summary .0Yv

double| popangle ()

returns the direction which the turtle is facing

- DI'X —npgnn mnv .1

return the delay the turtle

getx0) ,0'10Nn DXY7 D'ON''Nn

returns the % coordinate of the turtle's location

e static n'anion

returns the ¥ coordinate of the turtle's location

=tatic int

doubl e

double

¥eidlhide ()

hides this turtle

T - WX D'NNY — YyoIin "My .2
mowes the turtle to it's mutial location and orientation
rotastoem ] .0'1on DxY7 D'oN''Nn
v p—— win'y "y n'ion nxy7? nor
NTI7IN 11019IN]

boolean

woid

JumpTo (int newX, int newy)

moves the turtle to the given x,y location without drawing a line from the current location

Fratic veidlpain (java. lang. String[] args) 47




QO HEAGLYO® RS-

Method Summary

double

Turtle API

VoI '"MNY 7v 010

— (queries) nin'‘nxw .1

AN Y DN7 Y'Y D'NNY  °

weid

getingle ()
returns the direction which the turtle is facing
=tatic int Bt.DBla l:]
return the delay the turtle
deouble etX I: J
returns the % coordinate of the turtle's location
double ety |: ]
returns the v coordinate of the turtle's location
veid |pide ()
hides this turtle
woid home I: J
moves the turtle to it's initial location and onentation
beelean| s crailDown ()
beelean | oyisible ()

AXN IR DAWN X791 e

JumpTo iint newX, int newY)
moves the turtle to the given x,¥ location without drawing a line from the current location

DXVUn

statcic weid

main (java. lang. 3tring[] args)

0IY D'AI0] |ITI KAn WWy'wa »

woid

moveBackward (double units)
moves the turtle backwards by the given units.

NIN7'RY 7Y

weid

moveForward (double units)

moves the turtle forward by the given umits,

setAngle (double angle)
sets the angle of which the turtle is facing to the given angle

— (commands) niTipe .2

=tatic woid

setDelay(int _delay)
sets the delay of the turtle motion in miiseconds - default delay is 0

TN W X772 0NNy e

weid

setWisible (bhoolean wvisihle)

sets the wisibility of the turtle

AN N DAWYN 7D T e

show ()

shows this turtle

D'7V19 DN I'7YYW DXYVUN

woid

tailbown ()

sets the turtle tal down

tailup ()
sets the turtle taid up

turnlLeft (int degrees)
turns the turtle left by the given degrees

woid

turnRight (int degrees)
turns the turtle rght by the given degrees
— —

nowva 1 n1dIN 48
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vin'y nNnailt

public class TurleClient {

public static void main(String[] args) {
Turtle leonardo = new Turtle();

i f ( ! leonardo . i S Tai lDown ( ) ) #-Software 1 using Java Course - Tel-Aviv University - LOGO Turtle =101x]

file Tools Speed Help

leonardo.tailDown () ; .

leonardo.moveForward (50) ;
leonardo. turnRight (90) ;

leonardo.moveForward (50) ;
leonardo. turnRight (90) ;

leonardo.moveForward (50) ; ﬁ
leonardo. turnRight (90) ;

leonardo.moveForward (50) ;
leonardo. turnRight (90) ;

[{]

Java nowva 1 n1dIN 49
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LOGO Turtle Software 1 using Jaya Course - Tel-Aviv Uni 10 x|

File Tools Speed Help

Vin'y NNAalT 11y

public class TurleClient {

| »

[ ]

4]

public static void main(String[] args) {
Turtle leonardo = new Turtle();
leonardo.tailDown () ;
drawSquarePattern(leonardo, 50, 10);

public static void drawSquare (Turtle t, int size) {
for (int 1 = 0; i < 4; i++) {
t.moveForward(size) ;
t.turnRight (90) ;

public static void drawSquarePattern (Turtle t, int size, int angle)

{
for (int i = 0; i < 360/angle; i++) {
drawSquare(t, size);
t.turnRight (angle) ;

} Java nova 1 n1IN 50
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70 7'On7 NdMY NpNnn DRN
7 YONX NN'Y

D'NNYN DX N?2'NNO7N 070N X7 Turtle np7nnn yIn
? drawSquarePattern -l drawSquare

nnnoni nNnNN' P77 W' =
?0'UTNN D'717VNN DX QXN DX 1T 'R

DXV D'72pPNY D'VLVON D'NN'YN A 7TaN7 217 D'l

DI'N TYUN YOIND 'MNY a1 NI71IV9 1'7V D'YXaNni VINIATND
INNN 12VIN DXYN) YAI9N VINIAND DXVN NN D'727N
(0'Wo7Pn
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D'OI9'D NTan
D'YTN

“It’s time we face reality, my friends. ...
We're not exactly rocket scientists,”

52 Java nowa 1 n1dIn
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Zal The cookie cutter

X7 'O 7'0079 IX 7772 NANA WNNWNT 72170 NIy 012'2N0 TWUKRD
(D312) NI*ayn NNIX2 NIFAY

N Nx? a7 nn 'vn xX'n (cookie cutter) niraiyn ntan
NN NNINA [PXNY (D'MXY) D'YSIN [N XY DN

¥ Y9IN qX X1 X7 TV np'7nnn T DX (NOT7 (i JVM 0 wno
NP7NNN NNIX

NI7' NR'7NNN 7 NP7 AWKRD — NI NIRA AT DX 0'YoInn
new 1IVI9INT7 NIYIION

DM N7 Uy MIR X707 DMy nnan N v ox =

[N7Y DYLN NX X7 72X ,NMAIWVN 7¢ NIIXD IR D' TAaN NNANN =
(775710 ?9110)

Java nowa 1 n1dIN
2'aX 7N NV'0NA1IX

53


http://images.google.com/imgres?imgurl=http://thepartyworks.com/images/product_images/medium/ccstarmetal27_med.jpg&imgrefurl=http://thepartyworks.com/article.php/articles_id/1135&h=300&w=300&sz=6&hl=en&start=7&um=1&tbnid=7CmtWUD_V7dVOM:&tbnh=116&tbnw=116&prev=/images?q=cookie+cutter&svnum=10&um=1&hl=en&sa=N

NNDAI'T

:D'2'INN AIX"7 MyDate n?7nnN2a a1am

public class MyDate {
int day;
int month;
int year;

static |"¥nn X77 NTAIN year -l month ,day nnwnn 17 mv
N7XN NITYUN 1Y'91' MyDate n7Nnnn DXy 7¢ *T'Ny yoin 751 D7l

D'NXN] [N2'T2 NO'N NP7NNN NIX [ND'T7 VIV JVM N UKD NINY =
?year -l month ,day nITwn

,OXV) Y9IN X" NP7 TUKRD 717 NXIF DN 'D'Rx¥N1 X7 TIYy 0N DAIYN =
nZ7nnnn (V"IN
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MyDate np7nnn 7v NIp?

MyDate -2 wnnwnn TIj7 YO KIN ag'nna 7¢ nipY
NPZ'7NN2 UNNWNT "X NIYIAYS [NI' 7W DIYY ANDY 'y AR wn?

SNNDAIT
public class MyDateClient ({

public static void main(String[] args) ({
MyDate dl = new MyDate() ;

dl.day = 29;
dl.month = 2;
dl.year = 1984;

System.out.println(dl.day + "/" + dl.month + "/" + dl.year);

'D'NIN 1IX XNAIT
MyDate 019'0n WTN Yy9In N'¥'7 new N MIVIDIKA WIN'Y
dl '"v yaxmn yomn 7¢ nTY? w7 nTin M09 YIN'y =
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qion TV TX ,NNY DX

?1'"N XN ax' d1 IRNn oXn

V12w NWION NIX T'TN7 70X TWKD R AN NYY' AN
?dl.day += 7 DXn =

N7921UN NN TN NRAIZN TR — DY NINIRY? NNd NP7nNn7 DX LD 1D
NINIE7AN TNKR 73 78X

?N'720 NN DR WNN71 0DNRNDN NIRPN DX XKTH? M 79 INMnx

NX UNN? — Np7nnn and — 90N 7¢ INIMNXR 21T DA XN Ap'nnn
D'DMIRN A7 NN NN D

NN yomn Anwn v (7j77nnn 1Nnwn) win'mn NPy DX QX7 'O =
D"019
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public class MyDate {
7U INX UIN'™M DX JWNna

private int day;h MyData v n'nn'win

ivate int ;
gﬁ::t: izt r;:zr NI7w7 100X X7 ,NT win'ma
.D'NN'YW7 70n19d d NX

public static void incrementDate (MyDate d) {
// changes d to be the consequent day

}

public static String toString (MyDate dﬂ
return@day + /" +E|month + "/" o+ year;

}

public static wvoid setDathyDate d, int day) {
/* changes the day part of d to be day if

* the resulting date is legal */
}

public static int getDay (MyDate dﬂ{
return E day;

}

private static boolean isLegaldMyDate d) {
// returns if d represents a legal date

}

// more. ..

} Java nowva 1 n1dIN 57
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N'0O NINN

N'0I9 NINNIA NTAIN year -1 day,month NITYAY [II'DN
(N'x7'9n1z NRAY) NP'7NNY7 yinn DN wnNwn? [N X7 (private)

public class MyDateClient {

public static void main(String[] args) {
MyDate dl = new MyDate() ;

€l d1.day = 29;
[¥] d1.month = 2;
[¥] d1.year = 1984;

}

}
D DY7 NTAINY D'IAND D'NNYY UNNWAT7 U DDV DX NNYW7 1D
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MyDate np7nnn 7w

nIp?

public class MyDateClient {

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

MyDate

=

MyDate.
MyDate.
MyDate.

System.

dl = new MyDate();
setDay(dl, 29);
setMonth(dl, 2);
setYear(dl, 1984);

out.println (MyDate. toString(dl)) ;

NI'VA 'Y N2 NN TV X N79N7NN XA D)
727101 (NI'VLVO) NI'72172 NITYPAIS] WIN'WN
VINIATRD d1 NN N'AVN7 DDNIX DR Y9 DY =
'Y X7 2¥N1 DXV 1N72' new N 1IVI9IN] WIN'WN TNKRT? TN
0/0/00 'jin X701 IRNN NN AX'M KN DDINNN DNWUA VIXA? TV =
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yoin '"nnvy

7Y 1Y 2102 UNNYI ,MIYKRIN N'YAN DX IN9Y7 'O
yoIn 'ninv — Java i 0"pgn D'NNy

N7V9N — D'ION V917 0D'IvNN D'NNY DN VOIn 'MN'Y
NYXINN X'N1— 010N DXYN N7XY IX NYPAD NAYN) DN7Y
NTIZIN MIVI9IXR NITYA

INIX 2'2VN7 X 'N,D'1I0N DXYN X'N NYpanY 7710
N'Y{71197 VINIAND

1'aynl this W2 NINWN X' 17"'901pN D'Y77N NINKN
INXV] UNNWNAN INIX 21YN 17'RD UNn ,N'Y2197 ININ
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DINN7 D'PNNAN

(syntactic sugar) ™ann 1210 Y9In 'MINYA NIXY7 N1
nNP7NN "MNYY

NN 1I7'R0 C AN 7w m () YyoIinn NNY DX |'MT7 N1
:0INIARD C 019'VNN DXY 72NN ('LLO) NP7NN NNY

public class C {
public void m(args) {

} public static void m(C thisObj, args) {

}

Java nowa 1 n1dIN
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DINN7 D'PNNAN

C nP7nnn NINR? 2 m () NTINA? DIXRNPN LIT DRI

VINIAIND NXRMIPN NYXI N'72VY 01900 DDAy 'Y madine
21DLVON NNYWY

public class SomeClient ({

public static void main(String[] args) {
C obj = new C();

obj.m(args) ;

} C.m(obj,args)

Java nowa 1 n1dIN
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"NMavnwy nn X7?"

32107 VO Java 7 ND0oI11 NIPN D'POON YOIN MINY
NN

'TDON T'PON Java d yomn Minv7 D k1l 01Ipn JYnna
now1 NN ,(dynamic dispatch) mxarT o'ninw vl
DT'ON'7I91 NXM AT WIN'MN NO7NN NMYWONNN

NN X (I"1awi) 0w XN M'ann 13103 YOI 'MMNY INN
O1IPN 7¥ N7 A%wa nNwN N71V9 1237 NIV ANINIVIX
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I'in Nt TIipn
public class MyDate {

Jin2 1D this minwnn
"y 2YIN 17'80 YyoImn 'Minv
wUnnwnn

private int day;
private int month;
private int year;

public void incrementDate ( ) {

// changes itself to be the consequent day
} 2 UNNWN? nain X7 07Ix

public String toString( ) {
return this.day + "/" + this.month + "/" + this.year;

}

public void setDay ( int day) {
/* changes the day part of itself to be day if
* the resulting date is legal */

public int getDay ( ) {
return this. day;

}

private boolean isLegal ( ) {
// returns if the argument represents a legal date

}

more. ..
/7 Java nowva 1 n1dIN 64
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public class MyDate {

private int day;
private int month;
private int year;

public void incrementDate () {
// changes current object to be the consequent day

}

public String toString() {
return day + "/" + month + "/" + year;

}

public void setDay(int day) {
/* changes the day part of the current object to be day if
* the resulting date is legal */

}

public int getDay () {
return day;

}

private boolean isLegal () {
// returns if the current object represents a legal date

}

// more. .. Java nowa 1 n1dIn 65
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(constructors) n'xaa

IN'Y' OV TN |'7N Y 7010 12'K DXVNY YYD DX INDY7 ')
INJ2 N770N0 1Y YT

NN T'N new N 1I0I9IXK ™V NXNIZIN 2INNAN N9 XN 'R
N7NNNN N'NY_DR7NNAN OWD NnY .WUTNN DXY7 DIPN NXpInY
1TNIM )Y N77210 NI'R DNn'NNl

DV 'Y KINY DXV N'Y' X' DRI NTANT DTN N'¥2'omn
aynl NZ7nn 1NN Y 11T |\WNNL) 1Y TVIMMN WUIintn
(nwnwn 7va owoin

RN 7' 0yt nnkw MyDate n upraiknw nxna tun? =
IN'Y' DY T 1IN

Java nowva 1 n1dIN 66
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public class MyDate ({

public MyDate (int day, int month, int year) {
this.day = day;
this.month = month;
this.year = year; [ MyDate 7 'x12 nTr,m}

//

public class MyDateClient ({

MyDate -2 wnnwnn nip'? Tip

public static void main(String[] args) {
MyDate dl = new MyDate(29,2,1984);
dl.incrementDate() ;

System.out.println(dl. toString()) ;

Java nowa 1 n1dIN
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0'N1]

?117TANY 'N111 this 2 wim'win 7Y ANN7 N oxXn

public class MyDate {

public MyDate (int day, int month, int year) {
+his.day = day;
€hi+s.month = month;
+£his.year = year;

:NINQN NNYNN TI72 NY'9IN NYd
day=day;

this 2 win'yn DTN ,0N5N DYW? NNT NTYN DWW 7720
.day NTUN NX N7NNKN NI'K YUK NIVAYN NNON NNWN NX'N



77NN NN 'K

7TNN NN 'R1D XD L, NRP7NNT 'K1D X YTAIN X7 0T
.(default constructor)

X2AN 'X12nN 1IND ¢I'TA An1Nn 77NNN NN 'K
public class MyDate ({

public MyDate () {
}

:N2N |9INQ MyDate 0I9'0UN UPMAIX 7W DY TWONNI

public static void main(String[] args) ({
MyDate dl = new MyDate() ;

}



0'N1]

?'N122 17NNIXK X7 NR7NNn NITY DY7NNINND DY 17'XY7

D"V719'TN DDV7 N'ONIVIX D'7NNINND NIR7NN 7Y NITY
D'>Y 7NNX7 nain 'kw 2 ,(0, null, false) oio'o 75 7w
'N12] DTN

N'0NIVIX 7NNIXN Heap n 7y nxpmw |ina7




0'N1]

?79NnpPN' XNAN TIpN OXN

public class MyDate {

public MyDate (int day, int month, int year) {
this.day = day;
this.month = month;
this.year = year;

}

public static void main(String[] args) {
MyDate dl = new MyDate() ;
}

NPZ7NN] INKX 'X1Q QX 1TAIN X7 QWKXD 71 ¥ 7Thn 1NN 'K
'l N'ONIVIX X1 X7 0 'R12NLINWT?D 'R1] 7w win'n D' DX
12 UNNwN? nx11 NT'N TR INIR wnnb




yom 'nnNv [IN'T ¢ [IND'TN 7TIN




yom 'nNv [IN'T ¢ [IN2'TN 7TIN

12712V 27190170 XA TY'D NN NINAN XNAIT
yoim NN 721 'x1a 7D 11y this 190N NX

ITN NIYMA TR NAX'NN Point n7nna a1an)
NINYN NITV] 27yn N701N NR7nnmn D 1D . Tn'n
N?7NNNN NXNY DMXYN 1901 INX ('VLO) 72172

7Y NI "aynl X' win'm a1 o1Ipn Jwnna
79N01 XNAITN NIVYWO IIX? NYD D7IN ,NP7NNN
NNV NYI7YI YOIN NITY 1Y ,nP7NN NTY 'N1]1]
yoIn
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public class Point {

private static double numOfPoints;

private double x;
private double y;

public Point (double x, double y) {
this.x = x;
this.y = y;
numOfPoints++;

}

public double getX() {
return x;

}

public void setX(double newX) ({
if(newX > 0.0 && newX < 100.0)
doSetX (newX) ;

}

public void doSetX(double newX) {
X = newX;

}

// More methods. ..

Java nowa 1 n1dINn
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PointUser

public class PointUser ({
public static void main (String[] args) {
Point pl = new Point (1.0, 2.0);
Point p2 = new Point (10.0, 20.0);

pl.setX(11.0);
p2.setX(21.0) ;

System.out.println("pl.x == " + pl.getX())

Java nowa 1 n1dINn
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NV AVHIENRXVNY b AL ,|'N]\ﬁ9ﬂ§ﬂﬂlﬂ%'m A7von 702

I L3
nvaxn this RESATAN MY IR BV (target)
NT DXY7
Point(x
(x,¥) N stack HEAP _ .
this Point.numOfPoints
y| 2.0 0
g \\
main
pl — < | 100
200
public class PointUser { public class Point { CODE
public static void main(String[] args) { Publi';i:?:n: (:?uble *, double y){
Point pl = new Point(1.0, 2.0); this.y = y;
Point p2 = new Point(10.0, 20.0); numOfPoints++;
}
pl.setX(11.0) ; public doubl £X0)
. e ge
p2.setX(21.0) ; { return x; }
System.out.println("pl.x == " public void setX(double newX) {
+ pl.getX()): if (newX > 0.0 && newX < 100.0)
} doSetX (newX) ;
}
} Java nowa 1 n1dIN bLs {4 doSetX (doubl %) 76
. . . P 1C Vo1 ose ou e new.
2'aX 7N nuroMnIX { x = newx; }




Point(x,y)

- SN
this TACK
y [ 20.0 STAC HEAP Point.numOfPoints
oy
x | 10.0 T~ = 2
% .
. > y | 200
main p2
pl —_— < 1.0
2.0
args 4.® y
public class PointUser { public class Point { CODE

. . . . . ublic Point (doubl , doubl
public static void main(String[] args) { P ;’;isoiz (x? e x, double y){

Point pl = new Point(1.0, 2.0); this.y = y;
$ Point p2 = new Point(10.0, 20.0); numOfPoints++;
}

pl.setX(11.0) ;

p2.setX(21.0); public double getX()

{ return x; }

System.out.println("pl.x == " public void setX(double newX) {
+ pl.getX()); if(newX > 0.0 && newX < 100.0)
} doSetX (newX) ;
}
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public void doSetX(double newX)
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{ x = newX; }




public static
Point pl
Point p2

.0);
.0);

pl.setX (11
p2.setX (21

N

System.out.println("pl.x

void main(String[] args) {
new Point (1.0,
new Point (10.0, 20.0);

2.0);

+ pl.getX());
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doSetX this
S
newX | 11.0 |'
setX -
this N STACK HEAP Point.numOfPoints
N
2
newX | 11.0 \\ < | 10.0
20.0
main p2 — \\Y
pl — 11..00
2.0
args ..@
public class PointUser { public class Point { CODE

public Point (double x, double y) {
this.x = x;
this.y = y;
numOfPoints++;

}

public double getX()
{ return x; }

public void setX(double newX) {
if(newX > 0.0 && newX < 100.0)
this.doSetX (newX) ;
}
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public void doSetX(double newX)

{ this.x = newX; 1}

=




public static
Point pl
Point p2

pl.setX (11
p2 setX(21

N

System. out

void main(String[] args) {

new Point (1.0, 2.0);
new Point(10.0, 20.0);

.0);
.0);

.println("pl.x
+ pl.getX());
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=

doSetX this
newX
setX -
this ~~\\\ Point.numOfPoints
newX | 21.0 T~ x| 200 2
. —> | 20.0
main p2
pl — 11.0
2.0
args P@
public class PointUser { public class Point { CODE

public Point (double x, double y) {
this.x = x;
this.y = y;
numOfPoints++;

}

public double getX()
{ return x; }

public void setX(double newX) {
if(newX > 0.0 && newX < 100.0)
this.doSetX (newX) ;
}
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public void doSetX(double newX)

{ this.x = newX; }
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public static

Point pl =
Point p2 =

pl.setX (11
p2.setX (21

System. out

public class PointUser ({

void main(String[] args) {

new Point (1.0, 2.0);
new Point(10.0, 20.0);

.0) public double getX ()
.0); II { return this.x; }

.println("pl.x == "
+ pl.getX()):;

va nova 1 nin
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public class Point { CODE

public Point(double x, double y) {
this.x = x;
this.y = y;
numOfPoints++;

}

public void setX(double newX) {
if(newX > 0.0 && newX < 100.0)
doSetX (newX) ;
}
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public void doSetX(double newX)

{ this.x = newX; }
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