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Java nrm nxnnn "nxiont napn® xn JVM-n
NI'DIN [IYO7 NYTI' =
DIYLIN D'XAPN NI'PN DX XTHZ NYTIY =
garbage collector n nx n%Dn =

(Interpreter) wnonn Nx n7'on =
HotSpot JVM: Architecture

Class Files Class Loader Subsystem '
Method Heap Java Program Native
Area Threads Counter Internal

Registers Threads

Runtime Data Areas

Native Native
Execution JT Garbage Method  «——\jethod
Engine Compiler ~ Collector Interface Libraries

Java nowa 1 n1dIN
2'aN 70 NV'ONANINR




DI'N TO 7V

Java 7w |no'tn 7TIn
Heap and Stack =
D'VIMNIAIX NNV =

. 'YV 7127N2 — Java nov 1112n

yom 'nn'vi 0'nXy

Java nowa 1 n1dIN
2'AX 7N NL'0NANIN



D'UINIAIX NAaAUN

DY D'VINIAIRN DY, NNYT IXRMP NYXANN TWURD
NYXINNI ,ATON '97 NNYWN 7¢ 0711190 DNVNI9Y
JDNYUN I yvIX' 197 nnwn

‘711190 TVNIB? PRYIN YN NNYW? Y NNavna
call by value nx 71 D"YVUNTS NNAVN 7w NRT NIY

,2NION"NN) N9 XIN 12VIND VINIARND TWND
JION"'NAN NN N7'Ayn 10N190 N1avn (reference

INYY V'AXNN 7W NNAYN YX¥AY7 [N NNNK NIDN NIdYA =

by value Nayin reference na Java a



by value b un1d NNavn

,0'7272n 0"pn 190n N (npnyn *"'y) by value o un1d N1avn
Java v [Nt 7T oy nir npmyn NNon NN'RN YA T'Y

?NX2N TN 0'9TN NN ,7wnY
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

println

STACK HEAP

x| 0 Jihnonnn

args @

D'NIPYY D'INYN — D'nxyI 0'71172 D'INWN
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HAN

public class CallByValue ({

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

}

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

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

setToFive (Xx) ;
System.out.println("After: x=" + Xx);
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Primitives by value

setToFive STACK HEAP
arg| 6
maln X 0
“Before: x=0"
args @

public class CallByValue ({

— public static void setToFive (int arg) { CODE

— arg = 5;

] }

public static void main(String[] args) { nmmpﬂmmnwh
int x = 0;

8 System.out.println("Before: x=" + x); DN N FMRALDIT 2K TN XTI
setToFive (x) ; TnnveSHiakk A7 yunnmy
System.out.println("After: x=" + Xx);

}
}
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Primitives by value

“After: x=0"

“Before: x=0"

pe——n STACK | HEAP
—
main
X 0
args @

public class CallByValue ({
public static void setToFive (int argqg) {

arg = 5;
}

public static void main(String[] args) {

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

int x = 0;
E }

}
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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 || HEAP
Arrays.toString %
4
%[5
arr -
args @
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

_—
0 ’><

arr ]

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))
tjdi setToZero (arr) ;
System.out.println("After: arr=" + Arrays.toString(arr));
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Reference by val

e

C
C
]

STACK H HEAP
setToZero
4
arr u L [ |
. ><_ 0
main | L]
arr T 0
args [1 00 ]

public class CallByValue {

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

}

public static void main(String[] args) {
int [] arr = {4,5};

“14.5]"

“Before: arr="

“Before: arr= [4,5]"

CODE

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

setToZero (arr) ;

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

Java novwa 1 ndIn
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Reference by value

- STACK H HEAP . T
Arrays.toString [4,5] “[4,5]"
4
/' > “Before: arr="
main g
arr -1 5]
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.ﬂﬂftring(arr));
setToZero (arr) ;
System.out.println("After: arr=" + Arrays.toString(arr));
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Reference by value

STACK L

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);

} Java nowa 1 n1dIn 19
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println STACK HEAP

——

main

-
/ Before:
arr[0]=4
o global=4
CallByValue.global
args 4 []

arr T

A

}

$ static int global = 4;

public class Calﬁ?{\ CODE

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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increment STACK HEAP
local o
arr = After:
arr[0]=5
‘ L global=5
maln result 5 Before:
= arr[0]=4
L global=4
arr - CallByValue.global
args 8

minininin

[

public class Caiz;;;;jzzh:‘-‘-__;

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

After:
arr[0]=5

N

global=5

Before:
arr[0]=4
global=4

-
result 5 ——’————_,—”————

arr T

CallByValue.global
5

args

1l

public class Caiz;;;;jzzh:‘-‘-__;

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!

After:
arr[0]=5

main

global=5

Before:
arr[0]=4
global=4

result / ~

arr T

CallByValue.global
5

args

println STACK HEAP w
5

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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(Output Parameters) 079 1nwn

?TNX VN NI ATNNY NDMIYY Y719 2N '
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D'PN2 )V 'TAN X7 NN71I9NYW DX OX N7 NNl
?0D'm"ion
nX ninT? Nty Optional np7nnn—Java 8 n \nn =
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INXT7 T YUNOINN '0VOoN NINYNN 72INNX D 11'K)
main N NP9 197 Ty L[ND'T7 NP'?Nnn N1'WLY

D'7INNX 770 10T2) NIS0N NI7IYS Yy¥217 N1
NI71W9 ,1N2'7T7 NEP7NNN N2'WO NX7 TN (DN'n?

static pI72 1M X7 W ITN
:D'90I11 0'VOO =

https://docs.oracle.com/javase/tutorial/javal/java
OO/initial.html
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Java AP|

Java n NniMso 70 "y TIvy'nn NXR XIXxn? N1
.Oracle n1an 7w "nka javadoc niyxnxa

https://docs.oracle.com/javase/8/docs/api/
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D"1IN] '0I9'VD NIZ7NN
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I |
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IXN7 N¥71 ,(domain) 0'ion DINNA N12IN ND>IYN NAMdA
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012N N1dIN NIDYN NIAND]Y DNAY O'NININ

,N'TN'V7IMI D'PNYN ,N2MX XN ,NIDINN 01190 ,NINZI =
...D'NINYI YNoN ,n'7nIn ,yTni nNj7'o'o
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D'1IN] '0I9'VD NIP7NN

D'INX D'0I9'0 7W NAdIN DAY D'019'0 NIN'TAN NIZ7NN
(Dnxya Nnip'7nn IX DY TI0Y)

(object) nxy X171 nP'7nn 7w (instance) yoin

D190 'O19'V NIVYNNI X'N D'MYYY? nwnian Java nova
nxyY

ANXY DXV? NWUAT7 N1 N7 =

27'2N7 "Wy yom 95
(data members, instance fields) n'an1 =
(instance methods) o'nnwy =
(constructors ,0'X11) 7INNKX NI'XI9 =
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DMXVI NIZ7NN

YNl NTNNN :0"2'0'NMI9 DI'RY D'OID'VA WIN'Y O 12'K1 12D
NIMANN NI7PN DN7 W' DN YIN'YN NINYDY QYWY 1'KN DY =
(+ 1IVIBIX NONYNI new -N 1IVY) NIN'IoN

NITI9] NI'IY' 'MY N2IYNA N7K 0'019'0 DY NTIAY ' 1N1'X)

Vv NN 72100 ;nxyn =
DXV7? NYWA7 N1 DYTY NINYN AMoaN =

(D"2'0'MM9 0'0I9'V) D' TIO' D'INWNN MIYWL NKT
inti=5, j=7;

String s =

XNAIT =
= "Hello", t

= "World";

7w 0'voIn 0N "world" -1 "hello" wnwd int 7w Dowomon j-I i

IrnnNnY nmMmonnontis . String
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yoin 'nnvy

NZ7NNN 7Y 010N Y9In 7V NI7YsIin AWKX NI'Y119 — Yy9InN MY ¥' Nip7nn?

'NIN YOIN NNY N7u5n 7w 1'ann
objRef.methodName(arguments)
NNDAITY?
String str = "SupercaliFrajalistic”;
int len = str.length();

:(static) np'7nn nNw M N1Iwa NNT
ClassName.methodName (arguments)
'NNAIT?
String.valueOf(15); // returns the string “15”

027 DRIv D' T'RPONA DNPAN YA wnwn (L) NTIR M0I9IRD D 7Y 'y
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D'OI9'0 NTAnN
D'YTN

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

AIX'7 'O 7'0079 IX 7112 NN WNNWAYT 72170 NIy 0f'ON TWUKD
(D'2212) NI*ayn NNIX2 NIFAY

NI Nx'? ag'nn 'vn X'n (cookie cutter) niraivin nnan
N'12N NNIRND 1PXNY (D'MXY) D'YDIN [N [AXY NN

7W Y9IN qX X1 X7 TV np7nnn T DX (NOT7 (vio JVM 0 wno
NP7NNN NNIN

NI7' NR7NNN 7 NIR7N UKD — NP INIRNA AT DX 0'Y9Inn
new 1I09INT7 NIYIION

DMy N7 Uy MIRK? AT, DMy NN N v ox =

[N7W DYLN NX X7 72X NIV 7 DIIXD DX N'TAN NNANN =
(?Tme ?71)
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NNAI'T

:D'2'INN AIX"7 MyDate n'7nna 21N

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

static |"¥nn X77 NTIN year -l month ,day Dxnwnn 127 m'w
N7XN NITYUN 1Y'91' MyDate n'7nnnn DXV 7¥ TNy yoin 701 D71

D'NXN] [IND'T2 N9'N NZ7NNN DX [ND'T7 VIV JVM N IWND N7RY =
?year -Imonth ,day niTwun

,OXY) YOIN X" NP7 TUKRD 71 NN DN 10'R¥N1 X7 TIV DN DAIYN =
nZ7Nnnn (V"IN
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MyDate np7nnn 7v NIp?

MyDate -2 wnnwnn TI7 YUy XN ag'tnnn 7¥ nipY
NPZ7NN2 UNNWN7 1X NIYIA9 NI' 7Y DIY" ANDY MY 1R 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'NIN X NNAIT2
MyDate 0I19'0n UTN Y9IN NI'X'7 new N MI0I9INA VIN'Y =
dl "y yaxmn yomn ¥ nTY7 nwI7 ATN I0N0IKA WIN'Y - |
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?1'"n RN Ay d1 aRnn oXn

?V12W1 NWIADN DX T'TN7 10X TWKD NI ANID YWY N
?dl.day += 70NN =

N7921UN NN TN NRAIZN TR — DY NINERYT? NNd np'7nn% ox LD 1nd
NINIFZ70N TNKR 73 78X

?N'11720 NN DR WNN71 0DNIRNDN NIPN DR XTH? M 79 MmN

NN UNN7 — nP'7nnn 2N — 790N 7¥ INIMNX .7ITIN DA XN Np7nnn
D'2'IND AIX"™7 NHI7IN NP AN D

NI'n% yomn anwn v (777NN 1Nwn) WUinmn NPy DX QDR7 D =
D"01O
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public class MyDate {
7¢ ANN YIN'N NXR1"1 qYnna

private int day; MyData 7w o'nnwin

private int month;

private int year; NI7w7 110X X7 ,NT wInMa
.0'NN'Yw? 0N19 d NX

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

}

public static String toString(MyDate dﬂ
return Eday + "/" +Elmonth + "/" + year;

}

public static void setDaylMyDate 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 @ day;

}

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

}

// more. ..

} Java nova 1 ndINn 39
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N'0O NIKI)

N'0Y9 NINNIA NTAIN year -l day,month NITYAY [II'DN
(N'x7'oniz NRAY) NP'7NN7 yinn DN wnnwin? [N X7 (private)

public class MyDateClient {

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

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

}

}
75 Y7 NTAINY D'MIANYD D'NNYY UNNWNT7 U DDV DX NNYW7 1D
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MyDate np7nnn 7v NIp?

public class MyDateClient ({

public static void main(String[] args) {

MyDate

MyDate

MyDate.

System.

dl = new MyDate();

setDay(dl, 29);

.setMonth(dl, 2);
MyDate.

setYear(dl, 1984);

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

NI'YA 'MY N2 NNA TV IR N7907NNn XA Nyd
72710n (NI'0VO) NI'72172 N9 WIN'WN
VINIAIRD d1 NX 1'AYN7 D'DMIX R N9 DY =

'27'V X7 2¥N1 DXV 1727 new N 1IVIDIN] WIN'WN TNKRT7 TN
0/0/00 'zin X700 7IRNN DX A¥''N KN DDIRNN NNWA VINA7 TV =
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7Y 1Y 2102 UNNWI ,NMIIYKIN N'YAN DX INS7 '
yoIin 'MiNY — Java 1 0"'ygn 0'NiNY

N7Y9nN — 0'101 Y9IN7 0''IYNN 0O'NNY 0N V9IN 'NN'Y
NYXINN X'NI— D'I0N DXYN NINY IX nYjp?1d NAvnl DN7Y
nNTH7IN MUSOIXR NNTYA

INIX 2'2AVN7 IIX 'N,D'10N DXYN X'D NYpanY 7710
N'Y71197 VINIAND

2'aynl this WA NINWN X' 17U901pNn DY7PN NINKN
INXY2 UNNYUNN INIX 12AVN 7' Unn ,n'Y21197 INIR
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DINN7 D'PONN

(syntactic sugar) mann 1210 yoIn 'MNYA NIXT? N1
NP'NN '"NNYY

NN 7R C AR NN 7w m () YvoInn NNY DX |'T7 N1
:0INIAND C 019'0NN 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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C np'7nnn NINIR? 79 m () NTINNA? DIRNPNLIT NYRO]
VINIATIND NRMPN NYXIA N7V 11900 NNavn 'Y manime
'0VON NNYY

public class SomeClient {

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

} C.m(obj,args)
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7D T'PoON Java 2 yomn MmnNy7 D ax1l 01N JYnna
now1 NiIdN ,(dynamic dispatch) mxarT o'rninw qarwa
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ONIN 7¥ NT 27w NNWN N71V9 237 NAIV DXINIVIX

Java nowa 1 n1dIN
2'aN 7N NV'ONANIN

45



'1in Nt TIipn
public class MyDate {

JIN2 DM this manwnn
"y VI 17'8 Vomn 'minw
wUnnwnn

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

public void incrementDate ( ) {

// changes itself to be the consequent day
} 12 wnnwn? nain X7 07X

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. ..
Java nova 1 ndINn 46
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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 47
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MY DY TN 'PN Y 700 1R DYYAY D'YYAN DX INOSY7 D
1INIQ DN77NNN Y T

NN T'N new N 1I0I9IX MYV NXIZIN 7INNN NP9 NIN 'K
N7NNNN X'NY_NZ7NNN 0YWD NNY .WTNN OXV7? DIn XpIng
TN )V N7710 NI'R NNNANNI

DV 'Y KINY DXV N'Y' X' DRI NTANT7 DTN N'¥2'0mn
aynl NZ7nN 1NN 7Y 11T JWUNN1) 1Y TVIMN YIin'en
(niwnwn 7va owoin
IIRN 7' 0x' NNIRY MyDate n opraIknw nx L7unt =
IN'X' DY TN 'PIN
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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 'x1a nnTan }

//

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
2'aN 7N NV'ONANIN

49



0'N1]

?1NTAaNV 'X11] this 2 win'wn 7y ONi? [N oxXn

public class MyDate ({

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

:NINQN NNYAN TIZa NY'oIn Nyd

day=day;
this 2 yim'yn NTIN ,N0N9N OY7 DNT NTYN DWW 7712
.day nTUnN NX N7NNKA NI'X WYX NIYAYN NN0N NNWN NX'N
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77NN NN NI XD L NR7NNYT 'R X YTAIN K7 TN
.(default constructor)

XN 'X1AN MO PZI'TA AN1Nn 77NNN NN 'K
public class MyDate {

public MyDate () {
}

:N2N |9IN] MyDate 019'0UN UP"AIX 7W NO'Y' TWONNI

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

}
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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();
}

DP7NNA NN 'X1Q QX 1TAIN X7 QWKRD 71 ¥ 7Thn 1NN 'K
'l N'ONIVIN X1 X7 N 'KIANLINWTD 'K1] 7w win'n D7 DX
12 UNNYN? NxX1 TN TIRA NI wnnb
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12712V 27"9N17N XA TYD NINI) NINAN XNAIT
Yo NN 721 'x1a 7D 11y this n19nn NN

ITN MW DT Nax' NN Point np'7nna 21an)
NINWYN N1V 27yn N70In np'7nnn 2 1nd ' mmn
NZ7N0NNN NXIY DMXYN 19010 INKX ('VVOo) *72172

7Y QNI YNl X i a1 01N Jwnna
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yoIin
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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 n1dIN
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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 n1dIN
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I L
nVavn this RESRMANEY B K (target)
N7 0XYY
Point(x
220 S sTack HEAP , _
this Point.numOfPoints
y| 2.0 0
L1 \\
main
p1 — < | 100
200
public class PointUser { public class Point { CODE
public static void main(String[] args) { pumi;i:?:n:(:?ume 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); blic doubl X0
. public double ge
pP2.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 _ _ 58
2K Y7 NU'ONAMIN public void doSetX(double newX)
{ x = newX; }




PO
oint(x,y) | ~
this STACK
y | 20.0 HEAP Point.numOfPoints
« | 10.0 T~ = 2
. el 200.0
main p2
p1 —_— 1.0
args »é;: ) v~

public class PointUser ({

N

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()):

Java nowa 1 n1dIN
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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)

doSetX (newX) ;
}
59
public void doSetX(double newX)
{ x = newX; }




doSetX this
\
newX | 11.0
setX | STACK HEAP
is . .
N Point.numOfPoints
N \
2
newX | 11.0 q | 10.0
20.0
il P2 — \\y
p1 —_— X 1m..®
2.0
e
public class PointUser { public class Point { CODE
public static void main(String[] args) { pUbliﬁi:?:n:(:?Uble 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) ; blic double getx()
. public double ge
pP2.setX(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) ;
}
} Java nowa 1 n1dIN _ _ 60
11N Y1 TB'0NMIR public void doSetX(double newX)
{ this.x = newX; }




doSetX this

newX | 21.0

setX this

newX | 21.0 \5\ 2

\ X 20.0

Point.numOfPoints

. ’ y 20.0
main p2
p1 < | 11.0
Y 2.0
public class PointUser { public class Point { CODE
public static void main(String[] args) { pum;;i:?:n:(:‘_)ume *, 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 double getX()

:$ 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)
} this.doSetX (newX) ;

}

} Java nova 1 nIn . _ 61
1IN YN NV'0NAIIN public void doSetX(double newX)
{ this.x = newX; 1}
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Point.numOfPoints

STACK HEAP
getxX this Iy
main p2 \\ —
p1 \‘
args 4.®

2

[

- VvV

[

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); U %

System.out.println("pl.x == "
+ pl.gjetX()):

va novwa 1 n1dIn
2'aN 7N NL'ONANINR

public class Point { CODE

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

}

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

public void setX(double newX) {
if(newX > 0.0 && newX < 100.0)
doSetX (newX) ;
}
62
public void doSetX(double newX)

{ this.x = newX; }
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