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MyProgram.java MyProgram.class

javac MyProgram.java java MyProgram

https://docs.oracle.com/javase/tutorial/getStarted/intro/definition.html
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: main(String [] args) {
orintln(”Hello World!”);
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HelloWorldApp.java
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(primitive types) D"TIO'N D'OI9'LN

:0"TIO! D'DI9D 8 NIIN'AD ©
byte, short, int, long :DM%w DNaoN °
float, double :naxNTIPIAX"'IDNA0N °
char DN e
boolean :D'IN712 DD °
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D' TIONN O'OIQDLN

Type Contains Default Size Range

boolean true / false false 1 bit

char Unicode character \u0000 16 bits \u0000 to \uFFFF

byte Signed integer 0 8 bits -128 to 127

short Signed integer 0 16 bits -32768 to 32767

int Signed integer 0 32 bits -2147483648 to 2147483647

long Signed integer 0 64 bits -9223372036854775808 to
9223372036854775807

float IEEE 754 floating point 0.0 32 bits 1.4E-45 to 3.4028235E+38

double IEEE 754 floating point 0.0 64 bits 4.9E-324 to

1.7976931348623157E+308
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public static void main(String[] args) ({

int 1i; ———__,——7
System.out.println("i=" + 1),
i=25;

System.out.println("i=" + i);

'+ -0 n'o
NITNNN NIYY
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(widening) nann NXIPI 019'L 7W NIV NMINN *

M int i = 14;
long 1 = 1i;
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double d = 3.0;

X| float £ = d;
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:1'NN7 D'YNAN

double d = 3.0;
M float £ = d;
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mm) inti=5;

mm) String str = “Hello”
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D"NIPN DINWN DN QY [N2'TN ITRA DAY DXV DN 1Y [N2TH TN @
(nnMY N2T) Heap naan RNl

("mmonnn') Stack Xpaw AITNA DX DA DNWA I @

— ?YNNNY%

N'1190 019'DN NINWN 2V | 2NN DX NINT? N12NN? NWN N7 Java w |1nan e
(Cnawn naiw2)

Q ?]2V NN7 °

D''TIO' DI'NY D'DIA'D DAXI'A 1AW [N2'TN NN DX DUTIY N7 1IRY (112N @

16



Nian 2v Ni?1va

DXVU? TWn X727 Nn"M19NN NINWN1 WTN TV NN 09N NINWN? nnwn °

mm) String s1 = “Hello”;
mm) String s2 = “World”;
) s1=52;
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mm) String str;
Str
mm) str = null;
icInitiali 100,004 | '@#©a%%$%
mm) boolean isinitialized = (str == null);
isInitialized

100,008 true
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mm) String s1="hello"; sl

mm) String s2 = "worl"; 100,004| 200,000 '
, ) _ 200,000

mm) String helloWorld = s1 + s2; s

mm) charch="d’; 100,008 300,000 :
=) helloWorld = helloWorld + ch; 300,000

helloWorld
100,012| 800,000 _ “hello worl”
21 oA HheD 1oonn ch 400,000
“hello world”

(d 1?rchexhinicode n 1o0on) 100016 7'a
500,000
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mmm) int [] arrayOfints = {1,2,3};
m==) String [] arrayOfString = {"one", "two"};

arrayOfInts ——_—_—_—_____,_———”—————?igng0
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arrayOfStrings
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thirdElement
mm) int [] arrayOfInts; 100,004 0
mm) arrayOfInts = new int[3]; arrayOfInts
) arrayOfInts[0] = 1; 100,000| @EERHEDO"
=) arrayOfInts[l] = 2;

== int thirdElement = arrayOfInts[2];

:DDIQ'D '97 N'DAIVIXK O'7NNINND new 'V NXPINY YN NAN
0-7 D'2NNINN D'N7WnN D"A'D'NM9N D'DI9'VN °
0.0 -7 D'2NNINN D"'YNNN D'A'D'NM9N D'DI9'N
false -7 7NNIXNn boolean '2'v'MNM9N DIQ'DLN
0 XIn 17w Unicode n VW IN? 2NNINN char 'a'v'nMan 0I19'vn
null -7 2NNINN N'"19N DI9'D
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int [] arrayOfInts = {1,2,3};

System.out.println ("The size of my array is " +
arrayOflInts.length) ;
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(static methods) np72nn mNw

"YU TIP2 ANK DIPNRAN N2'Uan? [N1Y 0'awn NTO XIN 77200 NI ¢
D'DINIIN NI IN DAN MAVNIT,NNW? AN

2vn% Nd static NNann N2 TV DTN 0782 D'NN'Y @

public class MethodExamples ({
public static void printMultipleTimes (String text, int times) {

for(int i=0; i<times; i++)

System.out.println (text) ;

public nMannn uxa 07una e

28



NNy mitan

NIN NNY MTAN 2w 1annn e
<modifiers> <type> <method-name> ( <paramlist> ) {
<statements>

¥

7wn?) 0'NIN2 NITAaIin NNan ni?' it Ik 0 DN <modifiers> e
(public static

ITNN NNYNY TIVUN D19'D NIX 1NN <type>
VTN 'Y Ny |[MXN void-

Y2 ,p'092 DTN ,0'"7N119N DIPNI9N NN'WA <paramlist> e
INWI 1DNAN DIA'LA 1IN TNN

17¥) 072707190 DNVMI9NI NNYN DY NX N?7212 NN 2@ anmnn e

29



NNWN 9

(variable declaration) D'mipn 0NN 2U nNNXN 220 NNWN qia e

DINYN INNI0NND INYnN ,0M"INT 0NYN 02 0O'K)2]
D'"OUNIDIN

public static void doSomething(String str) {
int length = str.length();

12 WIN'WN NN DITPN? N2NX 'NTNINYN N1 °
NNWN Q2 KIN NINWNN 2w DIpn DINn- »
12 WIN'Yin 197 NINWN1 w1190 [9IN] TV D'YW? IXN 2NNN? DN @



(qualified name) x87n ow

v, (main wn?) nnx Np7nn 22 NN NN NNY2 XNp? 0N AR OXR °
NNWN 2w X700 Myl wnnwn?

NTIPI IMNNRIENNYWN TN DAY Np?2Nnn DW DK 2210 XM oy

public class CallingFromAnotherClass {

public static void main(String[] args) ({
E printMultipleTimes ("Hello", 5);

int[] primes = { 2, 3, 5, 7, 11 };
System.out.println("Sum of primes is: " +

X| arraySum(primes)) ;
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(qualified name) x87n ow

NI¥PII9N NNTNL IN,NNYN 7Y X7N0 DY WNNYn? N1 NTnn np?nna. ¢
(unqualified name) 1272

DWW |II'21) DWN INIR DY NP9 NRIY NIR7NNATAN? (N ITNIXA ©
(no ambiguity — NILANN |'N MY [N7W XNN

public class CallingFromAnotherClass {

public static void main(String[] args) ({
MethodCallExamples.printMultipleTimes ("Hello", 5);

int[] primes = { 2, 3, 5, 7, 11 };
System.out.println("Sum of primes is: " +
MethodCallExamples.arraySum(primes)) ;

}
}

12'NY 7191 WIN'W INT,0OXUN NWHA WNA7 T2 NTIIN 1ILI9IKI INR WIN'Y 12'R1 11D °
nTIWpN? 'Y
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(global variables) nn%117a onanwn ' an? 0a nna Javaa ¢
(static fields/members) D2IaN °

MV 12010 ,'"NY72 NTINN W 9127 YINN X NR7200n i N2 DT PN DNwn e
.static|"xnn

(public/private) naiw nix1 nifM? n721a0 @
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:01"ANN NI D'IPN DINWNN D2IY L1798 DNINWN °

D2, (01PN NN NIRIY NIIRII NX12) NINIA NN D030 Dinn- e
NN"I0N NIXIQ N2 P K21, TIpn 22

D" INWAL [N2'T2 TIPN NA'WD NTA XD NINYN 2W pniv INIR 01 (wn -
win'wa np?7nnn TV 22 N12Imn [Nam

N'TAN N7 NNIJONNN OX .ON'YNX! NV D'Y2NNINA DDV DINWN 2INNN °
0, false, ) DDIO'D 'A% 2TNNN N2 V7 17NNIR' - 2INNN 7V DN?
(null

-N 1T X21) Heap n 11TRA XXNA 0ON7 AXpImMn [N | N2'TNNYN ©
(Stack
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NN 11907 'T2 counter '22172 NINYNA WIN'Y :nNAIT
m () NTINN? NIXPN 190N

public class StaticMemberExample {
public static int counter; //initialized by default to O;

public static void m() {
int local = 0;
counter++;
local++;
System.out.println("m(): local is " + local +

"\tcounter is " + counter);

public static void main(String[] args) {
m() ;
m() ;
m() ;
System.out.println("main(): m() was called " +

counter + " times");
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NN X7 IX ' D7IN ,NINK NP2N002 TIp 1IN0 D2 counter ninwn? nina? i ¢
(qualified name) N7nin Inw

DY IN N7 W I'X N 19X NWA? [N 122172 NINWN TN DA np?2nna
(unqualified name) 1272 nnN

npP72NN MNY?2 akpn MIX? nnima.

public class AnotherClass {

public static void main(String[] args) ({
StaticMemberExample.m() ;
StaticMemberExample.m() ;
StaticMemberExample.m() ;

System.out.println("main(): m() was called " +
StaticMemberExample.counter + " times");
}
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NINWNN [I'X ™MV (NP?2NNn NINWN IX MIpR NINWNA) NINWN 2w Y Vap? nn
final?)

N0 NAWN 220" T2 NNN DVD NN uxa? N £inal NInY nanwn?
N'X7'1901p NINAY 11NAN NINYN ININ?

NNDAIT

public final static long uniquelID = ++counter;

-1 0'VIAp DIYYAN DNWA NINY 1 TANY X' N22171R NNJoIn
:1n2 ,UPPERCASE

public final static double FOOT = 0.3048;
public final static double PI = 3.1415926535897932384;
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(method overloading) o'nnw nonun

,N1770N NNINA |0 OX D2 (NNTA) oW INIX N7 212 Java 1 ni'Ypaia my7
NIY |N7W NR'MNNY 'NINAI

DN7Y D'DININD 190N IN/1 DI9'LA NDIY [N NI °
MTNIN MY 7212 X7

nNONVN NN NP7NN NNINAL DY ININD NIXPIAIID MY MTan °

NONVUNN NN WIN'W2 NIA'O WI%W 1IN °
ninn| e
D'LINAIN? 2TAN MM DY e
MINX NINRN °
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7V NIXAI97 NP 22 712V N DRINDIND N0MAN NIX RIXNT N0IN 1TNNN
NNIPN 7W D'DININRN 'OI19'D 19

N0IN TTNNN ,0'N"pN DMNWN NINMNNA NNX QN7 NPITA NRXRNN 'K DN
T NITaNn [a'R-(buna)w (casting) ninnn

Awpa Conversions and Contexts ,5 9 X
https://docs.oracle.com/javase/specs/jls/se21/html/jls-5.html

IN "IN NN NANIKAY NINKNN MY NINNNAIY IX NNRNN NINNNDD N7 ON
NI TN 2V UITIN TN NRIW NITYYPAID7 D''RNN D11y DNbmaw
(ambiguity)
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NIApVI TI 2193w ,N0NVUN

:TIp 2190w nianon

TNV [IP'NINANTY LN 22 — D'V ptNN? W ,01'ua v'amw Tip
TIPN VDR ININ VAN DNAY NINIPNRN 722 Npy N1ixa uxaz vt

NDN NN WNN1 compute 7W NINDIAN MY NIAPY 2V 1INW7 1T °
NYTNN N01AN NTVUA NI

public staticint compute (int x, int base) {

// complex calcultion...

public staticint compute (int x) {

return compute(x, 10);
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D'DINIAIN NAUN

DYNI D'DINIANRND 'Y ,NNYW7 IR NUXINN TWNR] @
1197 NNWN NUXANNI,ATON '97 NN 2w 0"20119n 0DMvna?
JNWN QR vixa

201190 1DNM9? PNYIN VN NNY? 71V NNAvNd °
call by value NN DNMLNIQ MAVN 2W NINTMIX °

(reference ,NION'MN) N™MAN NN 12NN DIARD TWKD
JI0ON"NNN NR NPMYN 1DNIaN NNAYN

INXV VIANNN 7W MAVn UXA7? [N NINNAXK NIDN Nigwa e

by value 7avin reference na Java a
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STACK

D'LINIANRI D'IPN D'INWN
VTN NYWNNYN NTINN 70 —
Nnonnn 7w 0Yon

HEAP

— D'MXVYI 072172 D'INWN
N'NJIN NTINNA U7N 12N
NN

naamn Ty

CODE
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Primitives by value

STACK

println

HEAP

main

X 0

args

@ “Before: x=0"

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);
}

}

CODE

TN DIhPorimEin W ANNY
DAY AMNNAMEN
MNNivmMaieckStaokaniay
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DN NINY

7Y 1UN NN 72D arg '70190 10NM9n 1R NNAITA ©
X DINININN

W7 NP2 12712 - N'MMIVAYA N1'N D2IWA NINWN MNa e
NNTNIANINN 22071 DW ININ] D' INWAN

DINNA O'NXNIN NNT OWA D'INYN 1N0N MIpNn NINWN 7w DY °
D'722172 IN QLIV

7V N2 NXPINW 1ITRA O'NXNIN N10NA 'NYNR Y MmN aTinn @
(frame) NaoNNN
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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) ;

arr=" + Arrays. toString(arr))

System.out.println("After:

48



HAN

Reference by value

STACK HEAP
Arrays.toString

- 5
o

arr -1

args @

public class CallByValue ({

CODE

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

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

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

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




Reference by value

STACK HEAP

println

main

arr -

=

args @

“Before: arr="

“‘Before: arr= [4,5]"

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));

CODE




Reference by value

C
C
]

STACK HEAP
setToZero —
4
arr 1 L [ |
main ,><‘ i
arr T 0
args [1 500 ]

public class CallByValue {

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

}

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

“T4.5]"

“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));




Reference by value

Arrays.toString

STACK HEAP

main

arr

args

/’ 5

[]

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:
setToZero (arr) ;

“4,5]” Ta5]

“Before: arr="

“‘Before: arr= [4,5]"

CODE

arr=" + Arrays.jﬂftring(arr));

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




Reference by value

.

STACK HEAP

println

main -
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));
}




YIN2AW D21VN1 NIRIPIN NIXPIAION

,N72Y DINIINN NN NIYW? NTINN? TV X2 by value nMavn no'wa
DTV N722pNn N'OW (1N

N7 NXIPY NTINNA D2V 2V V'9wWn? NTINN N212' I'N TR ©
AN My 'y e
Heap -1 IXpINW DXV IN DINWN? N 'y e

IN Mlutators D'R'ON DYPNA NINIPI [NA'TY NIINN DX NRYWAY NITINNA °
Transformers
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?NININ N'JINN N0'9TN NN

public class CallByValue {

static int global = 1;

public static
int local
arr[0]++;
global++;

int increment(int [] arr) {

=6;

return local;

}

public static
int [] arr
System. out

int result
System. out

System. out

void main(String[] args) {

= {4};

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

= increment(arr) ;

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

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

L

main

-
Before:
arr[0]=4
.

= global=1
arr - CallByValue.global

args 1 []

A

Dy

public class CallByV?.{\ CODE

static int global = 1;

public static int increment(int [] arr) {

}

int local = 6;
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);




increment STACK HEAP
local 6
arr | After:
arr[0]=5
. L global=2
maln result 6 Before:
arr[0]=4
L global=1
arr -~ CallByValue.global
args 2

mimininin

public class CallByV?.{\

CODE

static int global = 1;

public static int increment(int [] arr) {

}

int local = 6;
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

After:
arr[0]=5

main

global=2

Before:
arr[0]=4
global=1

e
result 6 /

arr =T

CallByValue.global
2

args

i

public class CallByV?.{\

CODE

static int global = 1;

public static int increment(int [] arr) {

}

int local = 6;
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); 58




(Output Parameters) b?79 '1Nwn

?TNN VN NI ATNNT N2NIXYW NIXPAID AIMI] )N e
YN TN N'Xp1a9n ©

?011Y D'DI9'DA D1IINI VITNN? N2MIX NXPAIAN DX NNl e

NIPN U INPINY D'XVU7 NNAOnN D'DININD 220N NXpaan @
D'NIVAYN D'21V2 DNIXR N70N1,(D'25N7 Ninan 2wn?) n'xpaia?

?0M"I0N D'PNA TV RN N7 NNXPAIDNY XTI DX M NNl e

NIANINNN NN NINT? N1V Optional Nnp?nnin—Java 8 n7nn °
01PN JYNNA NNIN AR, NNIXN
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D'OLD 2INNN 'WIA

,1N2'T2 NP2NNN NA'WDL INN? T'N YUNINN 'DLON NINWNN 2INNN 2 12'N @
main N N'"¥PAID 1197 TIV

NA'VL INN?7 TN (DNM7 0'2INNN 272 TA) NIQDIA NI2IVA UX]A? (N1 e
static p1?2a M X7 W IoN ni?iva L |nat? np2nnn

:0'9DI1 0'D9 °
https://docs.oracle.com/javase/tutorial/java/javaOQ/initial.html
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021N '019'DI NIP7NN

D"TIO') DINN D'DIA'D 7V NA21N DAY D'DI9'D NN'TAN NIP7NN °
(DNXVI NIP7NN IX

(object) nxv X1 np2nn 2w (instance) vain ¢

DXVU7 N19N '0I9'D NIVUXNANIA N'N DMXVU? nwin Java nNawa ¢
ANXV DXU? NWA? NI X7 °

22072 MWy vain e
(data members, instance fields) nrama e
(instance methods) D'NNW
(constructors ,D'N11) 2INNK NIXPAIQ °
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Vaim mnnvw

NP7NNN 7w 0101 vain 2V NI2Vain T"WX NP1 —vaim mne v nip7nna .

'NIN VAN NN N7van 2w 1ann
objRef.methodName (arguments)

NNAIT?
String str = "SupercaliFrajalistic”;
int len =|str.length();

:(static) NpP7NN NNW |IN'TA MW NINT °
ClassName.methodName (arguments)
NNAITY

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

Ina? DY D'T'RANA DNPRN WA wnwn () NTIipI1I01aINN 1YY N .
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%\ The cookie cutter

NIV 1IX'7 T2 P'DD?9 IX 2712 NN WNRNWN? 22110 NIV 012210 1K)
(D'2212) NI'Myn nNixa

NIV NN Ap2nn 'un X' (cookie cutter) Nialvn Nan
NN NNINA PXIAY (DMNXY) DIUAIN [N [AXY NIV

NNIN 7w UaIn Qr NI N7 TIV Np2n0nn Tip NN [N2T7 VI JVM N WD
hrialah

NILII9anN X1p' Np72nnn 2w Nip2n 1WKRI — N1 INIRA (AT DX 0'YaInn
new 11D19INY

JMIY 17 ©'W NI X2 0T,NIMIV72 NN N7 v OX @

?9121) [N7W DULN NN X7 728 ,NIMIVN 2W MIXN DX N'TAN NNANN ©
(?T21p1w
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DA

:D'2INNAIXT? MyDate np?7nna pian

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

1271 static |"¥nn K77 NTIN year -imonth ,day b'anwnn 127 nw »
N7XN NITYWN 1V'al' MyDa te Np7nnnn DXV 7 'TNy vain 711

NITYN D'N¥N] [IN2'T2 NA'R NP7NNN NN [1N2'T? [VID JVM N IWND ¢
?year -imonth day

,OXV) UaIin X" NIR7 IWKRI o NN 0N '0'NXNa N7 TIv On:
nP2NnnNnn (bp"aIN
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MyDate np7nnn 7w nip?

MyDate -2 wnnwnn TIjp YD KIN Np2nnn 7w Nipo ¢
NP7NN2 WNNWN? 11X NIYIA NI' %W DY ANIDY 'Y NN :Hwn? .

MNAIT ©
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);

O'RMN AN NNAITA °
MyDate DI19'DN WTH VaIN mX'2 new N 1ILIAINA WINY °

d1l 'y vaxIinn vainn 2w 0T nwn? nTipIn 1ok winy) e

66



Q10N TV TR ,NMNY ONR

722 NN WNN? — np?Nnn QNI — paon 2w IMIMNX 217 DA XN np2nnn e
DI2MIND AIXT? NHI230 NN

DDA NI'N? VAINN INYN 2V WIN'MA NIMpYU NN QION? 17D °
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Vaim mnnvw

NAWN1 DN7Y N2Van — 01010 VaIin? DMYNRN DMNY DN Vam mn'y
NTIPIN 11DIAIN NTU NUXINA X' — D100 DXUN 178 IN NWHAD

N'XP3197 DINIAIND ININ V'AVUN? NIX 'K ,DN0N DXUN X'N NYpanw 7722 ¢

,NNP1197 INIX 12Vl this DWa nINWN X" 172"anipn D'YU2pn NINKND ©
INXVU1 WNNWNN INIX 1'AUN 17'82 wnn
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D2INN? D'PNNN

172 ,Np72NNn MNY?7 (syntactic sugar) 1'aNn 1210 Vam MNYA N2 N1
('"bLO) NP2 NNY AN 7' C RPN 2w m () VAN NNY NN ["AT? -
:DINIIND C DIQ'DNN DXV 72NN

/public class C { \

public void m(args){ .. }

vamnn'v Xinm

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

}

\ Gublic class C { \

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

public static void main(String[] args () {
'DLO NN'Y KIN M C myC = new C();

C.m(myC,args) ;

}

\_ J




"NMvwnw nn X?"

MIANNN 12107 DA Java 7 NA0I1 NAIDN D'PA0N VAN 'MNY ©

MW TN T'PAN Java 2 Vainn MinNy? 2 X1 O1ipn Jwnna ©
NMYaxnNn nawa nian ,(dynamic dispatch) mya'1 onnw
DT'ANA2191 NXM NTA WIN'MN N92Nn

NN (!12w1) rowa Kin M1ann 12102 Vam MNY 1IN ©
O1IPN 7w NT272W2 NNWN N21VA 1127 NAID N'NIRIDI'N
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public class MyDate ({

.'1p'7nn NN NIVXNNR] ¥IN'N
e e 70 X i o

private int year;

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...
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public class MyDate {

private int day;

'MNY N2 121N this nanwnn
wnnwnn 'y avin 17'8a vamn

private int month;
private int year;

public void incrementDate ( ) {

// changes itself to be the consequent day
}

12 WNNWN? NaIN X7 D7IN

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. ..
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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 wvoid 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. ..



N'o1YQ NINI

N7 (private) NIX112 NTIN year -lday, month NiTwnw |11'an ¢
(N'x?7'9nip NXAW) NpP72NN7 Yinn DN wnnwn? N1

public class MyDateClient {

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

Xl d1.day = 29;
dl . .month = 2;

[x] d1l.year = 1984;
}

12 DW2 NTAINY D'MIIANN D'MNYA WNNWN? WD NKNNRY7? 7] »
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(constructors) D'N12

TAY 1NN DY TN 'PN VY 2'21 12'N DXUNY R'UAN NN INAO? ') e
INJ2 NP2NNN 1Y

NN T'N new N IP1AIN U NRIPIN 7INTDIN N11NDII9 NI 'NID e
N7NNNND N'NY_NP2NNN 02 NRY .WTNN DXU? DIpN nxpiny
ITNIN 71V 127212 NA'R AnNNMNN|

DV '2pVU RINW DXV MI'X' NN DRI MTAN? DTN ANXAImn ¢
7U2 DE/AQIN AXP1 NpP20H IPNED 2V 1271 JwNN1) 17W TVIMN win'win
(nivnwn

T 'PIN RN 212 DX NNIRY MyDate n bpraivnw nx11 ,2wn? ¢
IN'Y' DY
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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 ‘812 mman ]

//

MyDate -2 wnnwnn Nip? Tip

public class MyDateClient {

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

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



O'N]1]

?1I0TANY 'NJ2] this 2 win'win 2V N2 N OXN

public class MyDate {

/V public MyDate (int day, int month, int year) { \\
Ehis-day = day;
this-month = month;
this- year = year;

\_ J

NN NNYnnN Tip3a nv'aim nua

day=day;
nX'N this 1 win'win NTIIN ,QbNa9n DW? Nt NnTwN DWW 7722
.day nTwn NN N?7NNKND NN TWK NIVAWN NMON NNYN
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O'N]1]

public class MyDate ({

private int day;

private int month; = NI'TY NNTan

private int year;

public MyDate (int day, int month, int year) {

this
this
this
this

.day = day;
.month = month;

.year
.hour

e

— TNITY 7INNN

= year;
= 11;

QWD PI'TA TAIN K7W DT 7NNKT7 [N XY
NTAIN X7W NInwn %W Y PNNKT? N XY
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27NN N2 'NIA

NI ,NP7NN7 '™ QN TAIN K7W TN e
.(default constructor)

;N2 'N12n 103 21T Andnn 2TNNN NN 'N1a e
public class MyDate {

public MyDate () {
}

;N2 [9IN] MyDate DIQ'DNA DPUAIN 7 NN IWAND] e

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

}
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O'N]1]

?INJ1] 17NNIN X7V VaIin NITY D'2NNINAD D'V 171N @

DI19'D 72 72w DMV2I9TN DDV? N'DANIDIN D'7NNIND VA NITY
.'NJ12 N7X DDV 7NNN? nain 'R 13,(0, null, false)

N'DNIDIN 7NNINA Heap N 2V nXpmw |N2'T e
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O'N]1]

?29npN' NAN TIPN DRN *

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() ;
}

}

(- )
.n,7'7nn1 JNX 'X12 R 1 TAIN N7 QWUND /7 X1 77NN D12 'R

'l N'ONIVIX X1 X7 770 'R12NLINWT7D 'R11 7w win'm D'y DX

12 UNNWN? DX DTN T2 NI WNnY
. J
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O'N]1]

229NN NAN TIPpN DXN ®

public class MyDate {

public MyDate () {

this.day = 1;

this.month = 1;

this.year = 1970; o O <>
}

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() ;
}
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O'N]1]

public class MyDate {

public MyDate () {

}

this(1,1,1970);

\_

NP2 7'2wa this (args) 1 wnnwa

.NP72NNN 2w NN '8122
viam? na'n this 7 nxnpn 127 nw

INJQN 7W NMIIWKRIN TIpn Miva

~

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() ;
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records

Java 16 -n 7nn °
TNI'M Y'2ANN D' NIAY NIPR7NN 2w DIoNn Alo D'y @

nip?nn ,ni”n” "X NIR NIP7NN °
DI[))’J'? 012N 112V7 DNIMNXY YT 'D19 NN TN NITARNY
DWI NINT NTIVNN 20INY DITIDD 7V NN ,7wnY o

NINWN? 1NN X? YT'NNILLINY722 VTN DU NNXIN Q28 NIp7nn e
NpP2NNN "N MIX?

A W'Y NIWY? NIYW IR D220 0p720Nn 22 1n2 wnn? N e
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records

public|final class|Rectangle { O1IpN Jwnna 11201 ntn final n nX

final float length;
final float width;

public Rectangle(float length, float width) {
this.length = length;
this.width = width;

}

public float length() { return length; }
public float width() { return width; }

Ve

public record Rectangle(float length, float width) { }

'N1Q7 TIZ 9'0IN7I NITINN 9'0IN7 N1
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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. ..
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PolntUser

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())



—t

A1 PR Wh PY A R IHHAR AAAY n7V90 701

NT DXVY7 NV HR1EHY I 0RISY VN 117V

STACK HEAP

Point.numOfPoints
0

(
Point(x,y) ~
this N
y| 2.0
x| 1.0
main
pl
args

[

—

O[]

Point pl =
Point p2 =

pl.setX (11
p2.setX (21

System. out

public class PointUser ({

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

.0);
.0);

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

.println("pl.x == "

+ pl.getX());

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) ;
}

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




>

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());

Po;
oint(x,y) | -
this —
y [ 20.0 STACK HEAP Point.numOfPoints
\\
x | 10.0 T~ = 2
el 200.0
main p2
p]_ —_— % 1.0
2.0
args @ y
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)
doSetX (newX) ;
}

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




public class PointUser ({

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

public static
Point pl
Point p2 =
_J‘) pl.setX(11.0);
p2.setX(21.0) ;

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

+ pl.getX());

=

X : .
doSetX | this . this.x = newXDxvl N X =newx nnwinn
— @ NTONUY UaXn This nnann .nnwn 2vam vy
setX : ]
this N STACK HEAP Point.numOfPoints
Ny
2
newX | 11.0 \\ < | 10.0
20.0
main 2] — \\y
pl_ —_— < 11..m
2.0
args ..@ y
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) ;
}

public void doSetX(double newX)
{ this.x = newX; } 90




doSetX this q

N this.x = newX 7Y MaNN 1210 X'N X = newX Nnnwinn
NT OXV? uaxn this nnann .nNwn 2vamn 1'vy
newX | 21.0
setX :
this B STACK N HEAP Point.numOfPoints

2

newxX 21.0 \s

< | 2v.0

Y 20.0

main p2

args

~—
—
pl — A x| 10
Wy ™

public class Point { CODE

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

public class PointUser {

public static void main(String[] args) {

Point pl = new Point (1.0, 2.0); this.y = y; '
Point p2 = new Point(10.0, 20.0); } numOfPoints++;
pl.setX(11.0) ; .
i} p2.setX(21.0); f{’“ﬁtﬁrfﬁ’l‘: getx()
System.out.println("pl.x == " ‘ public void setX(double newX) ({
+ pl.getX()); if (newX > 0.0 && newX < 100.0)
b this.doSetX (newX) ;

}

} public void doSetX(double newX)
{ this.x = newX; } 91




"return this.x"[DNUa N fTretuin D&Utm\unln

STACK HEAP _ .
Point.numOfPoints
getX this 2
N % 21.0
4’ .
main 02 \\ y | 200
@ o

[

R AY

]

public class PointUser ({

public class Point { CODE

public Point (double x, double y) {

public static void main(String[] args) { this x = x:
Point pl = new Point(1.0, 2.0); this.y = y;
Point p2 = new Point(10.0, 20.0); numOfPoints++;
}
pl.setX(11.0) ; ublic doubl £X ()
] public double ge
p2.setX(21.0) ’ { return this.x; }
System.out.println("pl.x == " public void setX(double newX) {

+ pl.getX()); if(newX > 0.0 && newX < 100.0)
doSetX (newX) ;

}

public void doSetX(double newX)
{ this.x = newX; } 92
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enums n'"in 'oiQo

D'YWAaN 0'21V 7V [DP 190N PO 0" ON7 D'DI9'D DN NN 019D

WNIN D'WITI D'WYIAD DN'YAaIn 723 ,1n172

1781 ,P10',ANX DTN ITANA NPAN UIANX XY DI9'D 1TANY NX11 ,NNAITY
NT 019'DY D'T'N'N DMYWARN DDV

public enum TrafficLightColor ({
RED, YELLOW, GREEN;

NITYN T AW 0N12 (3 W' ITNNAITA) T 019'D 7w DTN DYYAINN

:0"OLON
TrafficLightColor.RED

TrafficLightColor.YELLOW
TrafficLightColor.GREEN

(2004 nawa2) Java 5.0 n012 Naw? QoINN enum °
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, , 97 7w "MT0"N NN AX'"NY DI °
public enum Suit {

SPADES,

HEARTS, * ’

CLUBS,

DIAMONDS ; 'Q
}

public class PlayingCard { q07p 7¥ wTN 019'0 V1TAN? 2210721 @

private Suit suit;
private int rank;

public PlayingCard(Suit suit, int rank) {
this.suit suit;
this.rank rank;

}

public Suit getSuit() {
return suit;
}
}
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N1JIN N2VN2A QoI NIp?

server ,M DA X171 0'MVUA?) 17 D'RIPY ' RIN — (supplier) pao °
| | PP ]
(user ,wnNNWn D2 X112 0'NVAY) 12 WNNWNAY N IX P07 K1pw ' Kin (client) nip? -
DA

public static void doSomething() {
// doing. ..

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

}

doSomething () N'X7190 7¥ NNIP? X' main NNION ITNNAIT ©
main 7w N'p90 N'N doSomething °
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TNI DIY O'WAN YUl DY NINIPNAA,0N1Y DA AN2'NY DMWY NIRYNipaon ¢
(NP2NN NNINA) Y2 MINA WA X7 (a2

public static void doSomething() {
// doing. ..
}

Supplier.java

public static void main(String [] args) {

doSomething () ;
}

Client.java

D'NNY QDIX NI?'2NN NIP7NN — NS0 NA'MIA POIV N1JIMN NMYUNA 7112 p7n

D'0N XYiN1 O''wiInN'y

D'10N (domain) DINNA O'NNY P01 DAN1 N'MADN ANID °
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TN 227 NNXPAIDN AN 2w NiNann NN — (precondition) 0Tp 'RIN °
N1 WNNwn? n1'pnn

TNN 922 ,0'¥190 NWIV NN — (postcondition ,INK 'NIN) 1N 'RIN @
n7Y D'PNN D'YIN'YNN
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