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,0'7272n oMpn von N (npnyin *'v) by value nvn® N1avn
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?NX2N TN 0'9TN NN ,7unY
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=" + x);
setToFive (X) ;
System.out.println ("After: x=" + x);
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Primitives by value

STACK HEAP
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args main @

“Before: x=0"

public class CallByValue {

CODE

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=" + Xx);




Primitives by value

STACK HEAP

arg 6 setToFive

X 0

“Before: x=0"
lig= main @

public class CallByValue {

CODE

public static void setToFive (int arg) {
arg = 5;
0 }

public static void main(String[] args) { nnmmpﬂmwn“hj

int x = 0; NN N FMRZOOT 2NN XTI
System.out.println ("Before: x=" + Xx);

?Eg setToFive (x) ; nnwanSHEakk a7 Zynnmy

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




Primitives

by value

“After: x=0"

STACK HEAP
X println
X 0]
args main

@ “Before: x=0"

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=" + Xx);
\r:':;li}

}
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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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Reference by value

STACK
/
arr T
args main @

HEAP

=

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)) ;

J

CODE




Reference by value

HEAP

STACK
arr -1
args main

“Before: arr="

“Before: arr= [4,5]”

}

=

public class CallByValue {

public static void setToZero(int [] arr) {

arr = new int[3];

int [] arr = {4,5};

System.out.println ("Before:

setToZero (arr) ;
System.out.println ("After:

CODE

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

arr=" + Arrays. toString(arr));

arr=" + Arrays.toString(arr));




Reference by value

STACK HEAP
“[4’5]”
arr
"gzem< 0 “Before: arr="
0
arr -1 5]
_ T “Before: arr= [4,5]”
args main
public class CallByValue {

public static void setToZero(int [] arr) {

arr = new int[3]; CODE

}

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




Reference by value

STACK
/
arr -1
args main

}

public static void setToZero(int [] arr) {

public class CallByValue {

arr = new int[3]; CODE

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

int [] arr = {4,5};

System.out.println ("Before: arr=" + Arrays.t |String(arr));
setToZero (arr) ;

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




Reference by value

STACK

arr =

args main

public class CallByValue {

public static void setToZero(int [] arr) {

arr = new int[3]; CODE

}

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)) ;
P:;I;}
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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: arr[0]="
"\tglobal="
int result = increment(arr)
System.out.println("After: arr[0]="
"\tglobal="

+ arr[0] +
+ global) ;

+ arr[0] +
+ global) ;

System.out.println("result = " + result);
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Heap, Heap — Hooray!

}

arr[0]++;
global++;
return local;

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

int [] arr = {4};

STACK
HEAP
- . ”of
X ~
In In
fore:
arr[0]=4
A1
s CallByValue.global
args main 4
public class CallByValue { /
>> static int global = 4;
public static int increment(int [] arr) {
int local = 5; CODE

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);




Heap, Heap — Hooray!

STACK
HEAP
local 5
_ / After:
arr - . arr[0]=5
Increme global=5
fore:
result 5 arr[0]=4
A1
s CallByValue.global
args main 8
public class CallByValue { /
static int global = 4;
public static int increment(int [] arr) {
int local = 5; CODE
arr[0]++;
global++;

o

}

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);




Heap, Heap — Hooray!

}

3

arr[0]++;
global++;
return local;

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

int [] arr = {4};

STACK
v >
- . v
X ] arr[0]=5
prlntln global=5
result 5 Fore:
arr[0]=4
A1
s CallByValue.global
args main >
public class CallByValue { /
static int global = 4;
public static int increment(int [] arr) {
int local = 5; CODE

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);




Heap, Heap — Hooray!

}

=

STACK
HEAP
5 result = 5
— fter:
X - arr[0]=5
printin obal=5
fore:
result 5 arr[0]=4
A1
s CallByValue.global
args main >
public class CallByValue { /
static int global = 4;
public static int increment(int [] arr) {
int local = 5; CODE
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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java.lang.Math
java.util .Arrays
java.lang.System
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NIMYN anni nizan

directories, ) nI'P'NN N1an |'2 NAXRNN NNy
Tign Ni7an a1 N vp'Nea (folders
(packages)

package il.ac.tau.cs.softwarel.examples;

===l

: o public class SomeClass |
== ac

[j”Ei?tau public =static void wain(3tring[] args) |
B2 5 fl..

- }
EI---I,:_:- softwarel

K
Z

== examples
- fﬁ:, Snmeclass.classp//

)] SomeClass.java
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import VOWN

“TIPN NX 7270Nn NpP7NN 7Y XD nnwl win'y

System.out.println ("Before: x=" +

java.util .Arrays. toString(arr)) ;

YN DU XIAT MY XN Dwa wim'y 1on7 Nt
(NP7nnn NTan 7un) yalpn

import java.util.Arrays;

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

[N NNMION 17NN NIR7NN 2NN YIN'Y D'YIY TUKD
T'N' IMport VSYNI NIFP7NNN 7D NINY DX K27

import java.util.*;

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

import VOYNI NIX W' INI7D ,'A'0NI7Y 'K -2 WIN'Yn
‘N'7'2aN NN 7D Y 7o)

// 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 VOYN

NNYN NX NIMYN 2ANn7 Xa"7 |na Javas n 7nn
yan'n% 7oal (static import) 'ovon nINwNN IX
TIPN Q1A 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) {

}

* -1 wnnwn? N1 static import 2 na

Java nowa 1 n1dIN
2'aX 7N NV'ONANIIN

30



Java -2 ninwn 2ann 7v NNy

XINI NP7NN2A TI 7N1Y 12'R iIMport vVOYN] YwIN'Y
TA72 NN DOIX7 TV

N'7'2N NNIXNA NIZ7NN X" NN I'N
java.lang n?7'ann NX X7 NIX |'N
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NIX] [AX7 DIWWTI DTN NIN'9N N0
OIA RI2' YIn'A? T import N 'uSwNn NX N'UNIVIX
("name pollution") *Tn
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ni'p'n 7w nnw 7onn CLASSPATH nwa na'a0 ninwn Dy
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(N7v9nin Nd>YNA '17N) N2'202 NINWNN NOTAN
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jar

D'712' DN NIZ7NN 7¢ 2172 19010 DANINIRT?7 DN NIDIN {790 UKD
2'2IND [NIX TINNY

N TAX YaIR? Ni'?nn oon nnix (Java ARchive) jar n1inn
IN7Y M50 NI7'aNN N1an 7y vy

NINNNI ZIp, tar, rar (12> NMIT NNDINA 721PNn7 DRIN VAISN

jar -nN YaIp DX 0N97 MIX 'K NITNXRN NIZ7NNY WNNwa? 1)
N'1DINN 7Y CLASSPATH 7 19'0In7 N1

IN DTIPON NMIYN N wnnwn? N1 JDK -nn 770 XN jar N1INN
NIN'SN N2'20 NN
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APl and javadoc

7wn?) class walp 1 X7R 970 2m yaig o0 Xw iy jar -n yaup
(DX NPT 1p'wn

D'ANYUNAI NN DX INWTD NIDIN 290N jar 72w Nip? 11 'R
?0N'X TIAYY? '73|'w T ,jar -n )IN2 0'R¥NIN

V5NN ,TIV'N JA0N DA NINS0N DY TN 7907 72171 N1DINN D71V
217" NIN'D DY TN DNYANT DMWY L, NIRZ7NNN DINMNENIMY N
DN YIN'YUN [9IX 7Y

0'02 7y html vn191 *VNIVIX TIY'N N77INN javadoc DWA N1dIN
AN YR QA2 1Y'9INY TIV'NN NNYN

(Application Programming Interface) APl miabon nt Tiy'n

nivn N wnnwn? N1 JDK -nn 77n X'n javadoc n N1IN
NIN'SN N2'20 )INN IX NTIEoON
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/** Documetntaion for the package */

package somePackage;

/** Documetntaion for the class
* (@dauthor your name here

*/

public class SomeClass ({

/** Documetntaion for the class wvariable */
public static int someVariable;

/** Documetntaion for the class method
* (@param x documentation for parameter x
* (@param y documentation for parameter y
* @return
* documentation for return value
w3/
public static int someMethod(int x, int y, int z) {
// this comment would NOT be included in the documentation

return 0;




Java API

7Y N'™M50N NIR7NN 75 NX NTY'N Sun N1an
INX javadoc NITya NIay n771n1 Java nov

MY XXNIN X701 9'7n TIY'N

http://jJava.sun.com/|2se/1.5.0/docs/api/
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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 X7 npP'7nn 7w (instance) yoin

DY '"ON D'XY DN NIP7nn 7w 0'woInn 75 Java nswa
TA72 NIMON T XN DNYIX NWANI (D'N1IIX)

27007 1wy yom 9
(data members, instance fields) nina
(instance methods) o'nnw
(constructors ,0'X11) 7INNN NI'X7219
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DMYVI NIZ7NN

VNl TN _0"A'0'N"MO DY'XY D'0I9'0] YIN'Y Ol 12'X1 12D

NIMTANN NI7Pn DN7 W' DN UIN'YUN NINDY Q7YY 11'R) DA
(M109IX NONYNI new -N 1IV9) NIN'ION

NITYI9) NI'MY' 'MW NQYN N7X D'OI9'0 OV NTIAY D 12'R)
VTN NX 7ONn :nyYyn
DXV7? NYWAT N1 DYTY NINYN :AMoan

(D"J'U'YJ"\D D'OID'U) D'"TIO' D' INWNN NIV NNRT

int i=5 , J=7; :MTand XNaIT

D'wom on "world" -1 "hello" w DwWl int 7w D'vomon j-I i
String v
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yoin '"nnvy

NPZ7NNN 7Y 010N YoIn 7V NI7Y9In TWUKX NI'XZI9 — YOI '"MINY W' NIz7nnY

NIN YOIN NINY N7y9n ¥ 1'ann

objRef.methodName(arguments)
'NNAIT?

String str = ''SupercaliFrajalistic'"’;
int len o str.length();

;(static) npP7nn NNY 't MY NNT
className.methodName(arguments)
'NNAITY?

String.valueOf(15); | // returns the string “15”

'Na% DIY D' T'R9N] DMYENN AW wnwn () DT 091N D Y 'y
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NN NIKA W'Y 'y ANIF NIAOYM NI7IYS 0Dxyvn oy yya?

TIV'N Yalza 7wn? %7 poon 710! NI'o'oan NNDNN NN
D'YNINN 0N 'R X71 D'YIY 1770 D'NNYN AR RN [1D) TIV'DN
DN7Y NTINN NXI D'NNYN DN'MN DR 019! TV

AI'Y NVWN 7Y DTENNN 117 2x Nax'nn Turtle np7nna jp1ama
NINTENNN 717002 17 17'¥N XIN NVNYT 1217 TWKRD
'Y X727 DTPNN XN N7VN7 1227 QWNRD

NN AINNNN TIV'N TIY 21 X7X N7Y TI70 DX 729'0 X7 np7nnn ann
(class waip 7w JAR 2 ntNX np7nnn) axn
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Fil= Edit Wiew Favorites Tools  Help

/3 Turtle - Microsoft Internet Explorer

J Back - J 2 |£| \ELI __;\J /..-\' Search \c?j\}:’ Favorites €3| - \._‘; ﬂ - ﬁ

Address I@ E:\Chadylcoursesiadvanced javalwernerer0S\Exer cises\Ex 1l ex11APT Turtle, html

Class Turtle

java. lang.Chiject

|
+--Turtle

Turtle API

public class Turtle
extends javalang Obiject

& 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.

Constructor Summary

- 72INNIX N'¥7119 — 'N12
7¥ O'YUTN 0'YOIN 1X¥"7 N1
DV 'N127 XN MY Np7nnn

new IVISIRN

Turtle ()
constructs a new turtle

Method Summary

. woid

double

getingle ()
returns the direction which the turtle is facing

=tatic int

getbelay ()
return the delay the turtle

doubl e etX ()

returns the % coordinate of the turtle's location

double

get¥ ()
returns the ¥ coordinate of the turtle's location

hide ()
hides this turtle

woid h i

mowves the turtle to it's mutial location and orientation

Beelean | oTailDowm ()

boolean

igVisible ()

woid

JumpTo (int newX, int newy)
moves the turtle to the given x,y location without drawing a line from the current location

D'AI0 2 |2 TN9) — D'NINY
‘DY

DI'N — np'7’nn 'mNv .1
,0'10n DXY7 D'oNn''Nn
static n'anion

TWUKXK D'NNY — yoIn 'NNY .2
.0'10Nn DXY7? 0'on''"nNn
vin'y "y n'ion nxy7? 1o
NTI720 1I019IN]

static vold|main (java. lang. String[] args)
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Q- O HEABKLLE

Method Summary

double

Turtle API

VoI '"MNY 7v 010

— (queries) nin'‘nxw .1

atnim Y DN7 Y'Yy D'NNY e

weid

getingle ()
refurns 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 | oy 0
returns the v coordinate of the turtle's location
veidhide ()
hides this turtle
woid home I: J
moves the turtle to it's initial location and onentation
beolean | eTailDown ()
beelean | oyisible ()

JumpTo iint newX, int newY)

AXN NN DAWN X791 e

DXVn

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

static

woid

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

DY D"Al0A |IM Xan Wwy'wa

woid

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

NIN7'RY Y

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

=tatic

woid

setDelay(int _delay)

sets the delay of the turtle motion in miiseconds - default delay is 0

— (commands) niTipe .2
ATNIN )W X772 0NNy e

A¥N NX DAYN 75 0T e

D'7V19 DN I'7YYW DYVUN

veid| setWisible (hoolean visible)
sets the wisibility of the turtle
it show ()
shows this turtle
veid|tailDown ()
sets the turtle tal down
veld |t ailUp ()
sets the turtle taid up
woid

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

woid

turnRight (int degrees)

turns the turtle rght by the given degrees
— —
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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) ; h
leonardo. turnRight (90) ;

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

[{]

Java nowa 1 n1In 46
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e LOGO Turtle Software 1 using Java Course - 10 x|

File Tools Speed Help

| »

Vin'y NNAaIT Ty

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 i = 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 nowa 1 n1In 47
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21NIX TN77 0DMY X AN NIWYY? VT IMAINT nn

D'NNYN NX N7'NNO71 n7'On X7 Turtle np7nnn vin
? drawSquarePattern -l drawSquare

nnMNoni NN 07 v
?0'UTNN D'717VNN DX QXN DX 1TT'7 'R

DYV D'72p7NY D''VLVON D'NNYA |2 7TaN% 27 D'en

DI'N TYUN YOINN "MNY a1 NIZIYD 1'7V D'YXINI VINIANXD
MINNN N2VIN DXVN) YAI9N VINIAIND DXVN NN D'727N
(Dwopn
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D'OI9S'0 NYTAN
D'YTNH

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

Y

7'0079 IX 7772 N'1AN2 WNNWNT? 72170 NIFAIY D2'DN TWUKRD
(D'2210) NI*™MIYN NNIXD NIFAIY X7 ' 1D

Nnra NX'Y7 ap'znn |'vn X0 (cookie cutter) niraivn nan
N'AN NNIRN IPXAY (D'XY) D'YSIN [N [AXY NIV

QN X1 X7 TIYV Np7nnn T DX [NOT7 viv JVM n wuxo
— ANI' ANINA AT DX 0'YOINN .N77NNN NNIX 7W Y9In
new 1IVIDINT? NIYIIOM X' NR7NNN 7Y NIR7N UKD

NUAIY QX )7 'K TIV NIMAIY N1QN NWOT MWNOYW DYWD wnn
INNITYA XMW NIMAWY 27 — NYANN DX 71DX7 [N XY

NXI'Y DIFTNYN NFAIVD 7W [AIIX D'NN NN DWYTIF DINX 1IN
(771 ?272171w) AYO D' A X7 728 NaNn NTYa
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NNAI'T

:D'2'IRN A7 MyDate np'7nna a1am

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

static |"¥nn X77 NTAIN year -l month ,day nnwnn 17 mv
N7XN NITYUN 3 1v'oI' MyDate Np7nnnn DXy 7w TNy yoin 701 D71

D'NXN] [IND'T2 NO'N NP7NNN NN |ND'T? [VID JVM N IWKRD N7RY
?year -l month ,day nITwn

(DXV) YOI X" N7 AWK 71 NXIF DN 0y X7 Ty 0N cpaivn
NP7NNnnN
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MyDate n7nnn 7¥ NI

MyDate -2 wnnwnn T YO XN agnna 7 nipth
NZ7NN2 UNNWN7 11X NIYIAS [NI' 7¢ DIY' ANDY MY AR 7un?

NAIT
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' 1K NNAIT2
MyDate 019'0Un UTN Y9IN NI'X'7 new N 1IVIOIN] WIN'Y
dl "y yaxmn yomn ¥ nTws nwa? QTzan 110191 win'y
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QI0oN TV TX ,NhNY DX

?1'"N )XRN Ay d1 XN oRn
V12w NYIADN NIX T'TNT7 70X TWKRD M0 2ND nWY' NN
?dl.day += 7 noXn

N7931UN NN TN NRAIZN TR — DY NINIRY7 NNd NP7NNn7 DX LD 1D
NINIR7AN TNKR 73 78X

?N'720 NPAIN DR WNN71 0DNIRNDN NIRPN DX XTI M 79 INMnx

NX N7 — np7nnn 2QND — 50N 7¢ INIMNKX 217N DA X'N NR7nnn
D'D'INN A7 NN NN D

yoInn 1nwn 7y (NP7nnn dnnwn) wimmn NIpy DX K7 '
D"0IO NI'N?
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public class MyDate ({ qQ'7M XA R 77007 1
PO S G [jnonw _d NINYND 0Y DX
SEAE(E Simts aee(ahg Dy - 7no'w this -a date
private int year; INW7D 019'UN

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

public static String toString (MyDate d) {
return d.day + "/" + d.month + "/" + d.year;

}

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

}

public static int getDay (MyDate d) {
return d.day;

}

private static boolean isLegal (MyDate d) {
// returns if d represents a legal date

}

// more. ..

} Java nowa 1 n1dIn 54
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public class MyDate { N7 mw
INIox XIN NInwn 7w ow |'x¥nd this n7'na wim'wn

private |int day;
private |int month;

NIIONI java NoSvwa nmw n7'n X+ this n7n
private |int year; UNNYN NYN Y vin'yy

public| static void incrementDate (MyDate this) { NAI' KNAITN JwUnna
~7—Tth h
77 anges d to be the consequent day X717 17N YITN

NT DWW wnnwnv

}

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

}

public| static void setDay (MyDate this, int day) {
7* changes the day part of d to be day if
* the resulting date is legal */

}

public| static int getDay (MyDate this) {
return this.day;

}

)
/17 *

privatilstatic boolean isLegal (MyDate this) {
turns if d represents a legal date

}

// more. ..

} Java nowa 1 n1In 95
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N'0O NIXKM]

N'LIS NIXNI NTAIN year -1 day , month NITUNY |II'N
(N'x7'onip NRAY) NP7 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;
}

}
12 DY7 NTANY D'MIAYD D'NNYY YNNWNT7 W' DDV NX NNYT? 1)
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MyDate n7nnn 7¥ NI

public class MyDateClient {

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

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

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

NI'VA 'Y N2 NN TV X N79N7NN XA Nyd
727101 (NI'VLVO) NI'72172 NITYPAIS] WIN'WN
VINIATRD d1 NX 1'AVN7 D'DMIX IR N'Y¥7219 7D NIy
7'V N7 A¥N2 DXV 172'7 new N MIVIDIN] YWIN'YN TNKT? TN
0/0/00 "IN K70 JINNN DX X' XIN D'DIXNN NNYN VINKA? TV
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yoin 'nhvy

7¥ Y 2100 UNNY ,MIYNIN N'YAN NIX INS97 ')
yoIin 'MmNv — Java i n"pn D'NNY

DN7W N7VU90 — 010N voIn? OD'1YNN D'NY 0N 17X
NYXINN X'Nl— D'I0N OXYN N7XY IN NYPAD NAYN)
NTIZ2N MIVI9IXR NITYA

INIX 2'2VN7 IX 'N,D'1I0N DXYN N'D NYpanY 7722
N'Y{71197 VINIAND

3'ayni this DWA NINWN X' 17"oNIEn 0WY77N NINKN
INYY UNNWUNN INIX 112N 17'8) Unn ,N'Yji97 INIX
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DINN7? D'PNNAN

NP7NN '"MNY7 "M1ann 1210 Y9In 'NNYA NIXY? |NA

NN 7RO C NR7NN 2w m () yomn NNY DX |'MT7 [N
:0INIARD C 019'VNN DXY 72NN ('LLO) NP7NN NNY

public class C {

public void m(args) {

public static void m(C this, args) {

}

|
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DINNY7 D'pPNNAN

C nP7nnn NINR? 7¥ m () NTINN? NIRNPN LIT N'RI2
VINIAIND RPN NYXIA N'7YW 01900 NNAYA Y'Y AN
'0VON NNYY

public class SomeClient ({

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

C.m(obj,args)

Java nowa 1 n1IN
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NN
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nNow1 NidN ,(dynamic dispatch) mxarT o'nine qava
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public class MyDate ({ !ﬁﬂFlﬂTﬂ'Tﬁ?ﬂ

private int day; N2 i this Nnwnn

private int month; "

private int year; Y VN 1RO VOImn '"MMNY
Unnwnn

public void incrementDate (. )

// changes itself to be the conséquent day

b D wnNwn'? nain X7 071X

public String toString( ) {

return day + "/" + month '+ "/" + 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 day;

}

private boolean isLegal ( ) {

// returns if the argument represents a legal date

}

// more. ..

} Java nowa 1 n1dIN 62
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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. ..
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QY T' |'PN )Y 791 1'K DXVAY 2'YAN DX IN9Y T
INJQ N77NNN 1AV TA I

T'n new N MIVIOIX "V NXNZIN 7INNX NY¥;219 KIN 'K1]
N'NY NP7NNN DWI NNV .WTNN DOXY7 DIZNn DXPINY "NNX
ATNIM YV N7710 NI'R NNN'NNEN7NNKNA

7nNINN (new "V 7wn?) Heap -n 7v nxpmn |No'7
10 ,(0,null, false) |0OXN KINW 0I9'0N '97 N'VNIVIN
N7X 027 NITY 7INNK 'X122 |''X7 IY |'RY

NN DXVN NNAN X' D'N1D DTN N'HDOnn aYaruimn
AX¥N7 NOINMNI NP7NNN YTNNWN NX 0PN XIN 1AW QxXn?
(Awnna 1201') NIvnwn 7va vYOIN
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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 'N22 n1Tan

}

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

dl.incrementDate () ;

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

} MyDate -2 wnnwna N7 Tij

Java nova T nidimn oY
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12712V 27290170 X' TY'D AR NINAN XNAIT
yoi NN 701 'x1a 7D 11y this n19nn NN

ITN NIY'M DT NAX'NN Point np7nna piana
NINYN NITVA 2YNn N702N nNp7nnn D 1D . Tnmn
N?7NNNN NXNY DXV 19010 INX ('VLO) 72172

7Y NI "aYnl X' Ywin'm a'Y1 01N Jwnna
79N01 XNAITN NIVYWO IX? NYD D7IN ,NP7NNN
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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;

}

/** tolerant method, no precondition - for nonresponsible clients

* @post (newX > 0.0 && newX < 100.0) $implies getX() == newX
* @post !'(newX > 0.0 && newX < 100.0) $implies getX() == $prev(getX())
w//

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

}

/** only business logic. Has a preconditon - for responsible clients
* @pre (newX > 0.0 && newX < 100.0)
* (@post getX() == newX
*/
public void doSetX(double newX) ({
X = newX;

}

// More methods. ..
A'AX 71 NU'ONAMINX



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 n1dIN
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Java v |Ind'Th 7TINn

STACK || HEAP
D'MIPN D' INYN — D'NXVI 0'71172 D'INYWN
NTINN 70 — D'VINIANI N'NONN NTINN 17N '
7Y D'ION DTN hwnnhwn NNV
nilelplahy

CODE

NIINN TIy7




(tardetymuntigNaDna I PeN¥ N hyyon 791
NT DXVY Ny DNPEIRIBRMSAY DX A poin iiyw | N "
———— N7 NXIN Y12

this N\
Yy 2.0 STACK HEAP Point.numOfPoints
0
x |19 || |point(xy)
\\
pl 100
200
Y
args .
main
public class PointUser ({ public class Point {
public static void main(String[] args) { PUblzl_f_ :oint(double 3y GOS0 $7)
1s.X = X,
Point pl = new Point (1.0, 2.0); this.y = y;
Point p2 = new Point(10.0, 20.0); numOfPoints++; CODE
}
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) ;
}
71
} Java nowa 1 ndin public void doSetX(double newX)
2'AX 7N NV'0NANIN { x = newX; }




this

p2

pl
args

" "
NT NIN Y2
20.0 STACK i HEAP Point.numOfPoints
M 2
10.0 Point(x,y) —~gEs
e 200.0
N 1.0
2.0
main @

public class PointUser ({

public static

Point pl
Point p2

void main (String[] args) {
= new Point (1.0, 2.0);
= new Point (10.0, 20.0);

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

System.out.println("pl.x == "

+ pl.getX()):;

public class Point ({

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

this.y = y;
numOfPoints++;

CODE

}

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; }
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args

main

his J, [edofeR S,
newX 11.0 SetX

this e STACK HEAP Point.numOfPoints
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public class PointUser ({

public static

Point pl
Point p2

pl.FetX(ll.
p2.setX (21

.0);

System. out.

void main (String[] args) {

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

0);

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

public class Point ({

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

this.y = y-;

numOfPoints++; CO D E

}

public double getX()
{ return x; }

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

A} { this.x = newX; } I
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public class PointUser ({ -public class Point {

public static void main(String[] args) { PUblzsisoinf(:?uble Sy R 7]

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

pl.setX(11.0) ;

2. X(21. : public double getX()
> p2.petX(21.0) ;

{ return x;

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

this.doSetX (newX) ;

}

public void doSetX(double newX)

L___1> { this.x = newX; } I
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public class PointUser ({

public static

Vv

—

Point pl =
Point p2 =

pl.setX (11
p2.setX (21

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());

i

public class Point ({

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

this.y = y-;

numOfPoints++; CO D E
}

> public double getX(

{ return this.x; }

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

}

public void doSetX(double newX)
I { this.x = newX; } I
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