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Class VS Object

¢ Class:

a I A

— WA (Blueprint) 150 Template 119113319 object
° o . ' Aq U Yo
— MAUAANHUSUDI object luauveq data members 11 methods N 1% 1AN
Y 4 '
object 17U 1i30AAIABMTAT data type ¥ia InUVUITHIDS

class Circle {

double x, y; // coordinates of the center

double radius ; // radius

return 0.5 * Math. PI * radius * radius ;
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Class VS Object (cont.)

M3@319 object N new

* Object : Instance VDN class
_ 90 class e 19du aansaiiaz e object 1134 class 11
Circle ¢

- flumsilszmadans ¢ Fufuief1duns8rada circle object
« ¢ 1319 object Taodiuog

— msa?1e object 1 TAOMAT new
Circle ¢ ;
¢ = new Circle () ;

$ o i o & o A
« %93 a374 instance Y94 Circle class 1139 Circle object Taoniid1ls ¢ 1Hudanly

Ay = . 5
ITYNIDDWN object U
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Circle r = new Circle () ;

~ . o Y a d’l A ' o Y [
«  M5580 new Circle () M 1¥NaNTv0ud0IN lUnUIgANUINTDUND
o VoA 9 e . . Y v . 1o W 9 d? =
MUUAAUSUAY (Initialization) JHND Object TnuNMaIe5 19U Taal
Y
VUADU
o & dq yvo X P v o o ° Ay Y
— Mmsveuttof 1Ny object niounut LAz iIMIMuansuanldidun
default (Default Initialization)
— imstmuanuTuAUYDY data members (fields) A5z U class (Explicit
initialization)

— 11M15 execute Constructor method
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Constructor

‘Uﬁﬂﬁum Constructors

A 9 = v A
*  YOUDI method ADUUNUIUNVBDUD class

- Constructor 9z@0a1l5znieTae lifimsAua : iy method et lsile
void 118 13419 method 9 return A1 lA d

* Syntax:
<modifier> <class name> (<parameter>) { ... }\
. fMeeg

class Circle {
double x, y; // coordinate of the center
double radius ; // radius
public Circle () {
x =00; y=0.0; radius = 0.0;

}
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* Default Constructor = No-Argument Constructor = constructor a'laid

parameter

public ClassName () { <statements> }

+ default constructor 110 liTiMsSmua constructor 8ula vzgnimua implicitly 1u

class- - gnison1F 14 (FaTuiid) Taolidessyma
Ax 2
* Constructor NY parameter 91

— ¥ muaconstructor NHNMI5Y arguments o1l 1 lusvuaausuduliny

object iG]

public ClassName ( <parameter list>) { <statements> }
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Method Overloding

A20819

« @50 HUA constructor > 1 methods 1AgNl parameter list UANANNY

#507i38n31n13%1 Method Overloading
. o A d’ = [ T o
* Overloading = N13N1YUA method Y170 operator YALAYINULUANANY UL
VBN arguments AN
— #1119 method FoiReITUANNTOYNIHA data 619 9 SiiaAY

— Tasuaaz method asauensananiuldan $1uu, sila uaz S1vuves

arguments At 177D method

v v
— 141811 method 11211 laimwizua constructor 11171
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// 1) Default Constructor

public ClassA () {... }

//2) 31U parameter AN 1

public ClassA (int x) {...}

//3) ¥HAVON parameter ANIIUIUNY 1 LAZANFUAVIN 2

public ClassA (float x) {...}
9 1 S A o [ Y A g
/1 4) Constructor UINANUFUAVD parameter UAZITHIUNINU amﬂu
invalid
public ClassB (int x, int'y) {...}
public ClassB {int a, int b} {...} //invalid constructor
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Overloading Tag primitive

. . .. { < 1
*  Primitive 1413090 implicitly promoted 310 data type Manninilu
data type YHaN 1nain1 Taeoa Tuia

. AIDUN
public Circle (double a, double b, double ¢) {
... System. out. println (“method 1) ;. ..

}
public Circle (int a, int b, int ¢) {

... System. out. Println (“method 2”) ;. ..

H
Y .
@579 Circle lag: S
aa ) 9y
Circle ¢ = new Circle (0, 0, 20.0) ; NI method 1 i]wgﬂl,iilﬂcl%ﬂu
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Default Constructors

9y 1Y A v @ 10
* Default Constructor ﬂzgﬂﬁﬁﬂﬂﬂa@lTummﬂuﬂwwuﬂuﬂmuﬂ
Y
Constructor I | Yulu class

_ ns@iffinsfmua Constructor 1a 4 193 Compiler 92 liimsa#1s default
Constructor 1%
— @I
class Circle {
double x, y, radius;

public Circle (int a, int b, int ¢) {...}

Compilation error:

/

v No constructor matching Circle()
nINaINN Circle ¢ Iﬂﬂ / found in class Circle

Circle ¢ = new Circle ();

Lecture 4 Java Programming Language/ Copyright 2000 by V.Rujivorakul Page 10

“this’

. Y Yy =X v o @ . .. 2R o
o this : 151uM5019D9 AUU0IN8TUAT object (explicit reference DA
object 1B)
« 1M911M 381999 data members H3® methods 11 object
« 1ii1MT819D4 object 19
class Circle {
double x, y, radius ;
public Circle (int x, int y, int 1) {

this.x = x; // reference to data members

this.y = y;
this.radius = r;
}
H
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208149 : this

/ / simple use of “this” keyword
public class Circle {
double x, y, radius;
Circle expand (int i) {
radius +=1;
radius this ;

H
void print () {
System. out. println (“radius =+ this. radius);

public static void main (String args [ ]) {

Circle ¢ = new Circle ();
c. expand (1) .expand (1) .expand (2) .print () ;
%/—/

j Re

31599 operations HaYBE1S (H30
Y

[ . = @ Y
HRWATI) VU object 1AENAU1A
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mﬁ!%ﬂﬂ Constructors 31N Constructors

A2083

. M3580 constructor D11 class maaﬂu m”l,ﬂiﬂﬂmﬂcmwﬂ this 1aedl
arguments @390 constructor ﬂuﬂﬁmmi!iﬂﬂuu

— TdaunseiimsiSen constructor Taaldy this 2 ﬂﬁ\i“]iﬁ]ull@g{
public Circle () {
this (0.0) ;
this (1, 1) ; // invalid use of this : call > 1
}
— ligainsainmsiFen this 1ﬁa§1a1uzguu constructor UDN constructor method
public void print () {

this (0); // invalid “this” : outside constructor . . .
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Public class Circle {

double x, y, radius;

public Circle (double x, double y, double r) {
this.x =x ;
thisy=y;
radius = r;

§

public Circle () {
this (1.0); // call below constructor

§

public Circle (double radius) {
this (0.0, 0.0, radius); // call top constr.

}
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ANUKUIYVON static

mﬂ‘lgf} 14 class methods/fields

Y L o o
o m3dsemale fields 150 methods 11U static 11UM3R11% members 11U

A I A
1150 methods 13]1 class fields ¥150 class methods

9 Y o Y I .
- anureaa1enunsRi 1y global functions (150 fields)
— non-static method = instance method = 15 $ﬂ1ﬁ1ﬂﬁlhllifl modifier static

_ static method = class method = U5z MA A8 modifier static

« liasaisen non-static methods/fields 9101811 static method (Class

method @ access instance methods/fields)
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] 1 Y
9y o o Y
« Class fields 110 1Mua property ¥94 class #3981 19111 field Hviiion
v
nunualunn object Y94 class 1
— @20U1UFU Lﬁ@tﬁ‘u version U904 class, counter UBJ class
9 o A 19 o o

« Class method 1919138 1M UA method N'13ABITA instance fields

%50 1Ud0 3580 instance methods

~ @798191%Y method 11 Math class (sqrt, random, sin. ctc.) FIH1NTAUIUAY

A1 Y Y A o @
argument ‘VIENN”I‘IJGIM LAIAUATHNAANTD
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sUuDUMIMYIUA method

Default Initialization

<modifiers> <return type> <method name> (<parameter list>)

{

<statement list>

} Method Name

Return Type / Parameter

Modifier
.

public double area () {

return 3.14 * radius * radius; <« statement
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« Data fields 11 class A

Class MemberInitial {

v boolean t; char c;

initialize A38A1 default YD data byte b short s
g A2y g int i long I;

type HU LUBDLTUAUT I object float  f; double d;

. @208
class Test Initial {
public static void main

{

}
H
Lecture 4

void print( ) {
System.out.println(
“DTATA TYPE INITIAL-VALUE \n”

. “boolean “Ht+ “n”+
(String args [ ]) “char “tet+ “An”+
“byte “4+b+ “\n”+
member Initial m ; :_short +s+ ““\n”” +
m = new Member Initial (); 0t PR
m.print () ; long +1+ “\n”+
: ’ “float “Hf+ Y+
“double “+d+ “\n”);
H
}
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Explicit Initialization

Constructor Initialization

« mAfmualiiy Data fields W o Cirele ¢

double x=10.0;
double y=10.0;
double radius = 1.0;

< VA o [
class %zlﬂUﬂ1Lill§?]}uﬁ1ﬂi°U data
H 4
fields Y9N N object N3 1971
LN
class Test Explicit {

public static void main
(String args [ ])

void print( ) {

System.out.println(

“x coordinate: “+x+

{ 3 1 . 6
Circle ¢ =new Circle () ; \ny coordinate: “ +y +
c.print () ; “\nradius: “+radius);
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Public class TestConstructor{

public static void main(String args[ ]){

}

class Name {

public Name( String s) {

}

Lecture 4

Class Circle {

// explicit init

Name n=new Name(“circle”);
Circle c; double x,y;
double radius;
public Circle( ) {

// default init

System.out.println(“x coordinate: ““ +

¢ =new Circle( );

x + “\ny coordinate: “ +y +*“\nradius:
+ radius);

// constructor init
. x=10.0; y=10.0;
System.out.println( radius = lyO'

“Name: “ + s); System.out.println(“x coordinate: « + x +

“\ny coordinate: ““ +y + “\nradius: “ + radius);

¥
}
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N9 initialize ﬂ'ﬁ? 11151 static data

« Jun3aiN class ¥ class data members/methods (static data/method)

— 17 initialize static data WINBATATAATUABIFINTY class WU 92 13iving
reinitialize 11 object #2910 lUNad 19N
public class TestStatic {
public static void main (String args [ ]) {
Circle c1 =new Circle () ;
Circle c2 = new Circle () ;

H
J
Class Name {

static int counter ;
public Name (String s) {

AIM explicit initialization amsy

9 o e e g . Y . .
e Java ﬂﬂuclﬂflmi‘m static initialization mfﬂﬂ static construction clause

%30 static block 11 class
N PLEN
class Unitcircle {
double.x, y;
static {
double radius - 1.0;
double circumference = 2*Math.PI / radius;
double area = 0.5*Math. PI*radius*radius;

System . Out . Println (“counter : “+ counter++) ; }
System . Out . Println (“Name: “ + s) ; }
H
}
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e . . . . . 9 . . . .
N9 initialize non-static instance ﬁgﬂﬂﬁ?ﬂ Initialization

Y

o Yy 9 v ..
* 911 non-static initialization llﬂﬂmﬂﬂ‘u explicit static initialization Tag

o o Ay 19 = . Yo o
NN UA block ‘U’l’]\?fﬂﬁﬂ']ﬂuﬂﬂ']!illﬁ'IUTﬂﬂUl‘JJ@]ﬂQll static (Glslfﬂ‘]JﬂWivn

anonymous inner classes)

. A19819

class Circles {

Circle cl , c2;
// instance initialization

{ cl =new Circle (10,10,10) ;
c2 =new Circle (0,0,10) ;
System.out.println (“Created Circle cl & ¢27) ;
}
}
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« agUiunpunI3M Initialization 11 Java

Y
[

v Y Y v
— A5WsnA class (Le., Circle) QN33 N30 A515NA static method H30 static

fields N accessed, Java interpreter N1M311 Circle.class

o o A v Yo . e e = o A og: =
- ﬂ1ﬂ1§ﬂ1ﬂuﬂﬂ1liuﬁu1ﬁﬂ‘u static (run static initializer)¥99ZNUNYIIATUAY

A, Y . o 3‘ A ] o
— WeRINITEIN new Circle(), 9¢HiMsvouiion lunuen11
— 111 Default Initialization
— 91 Explicit Initialization

— 111 Constructor Initialization
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Array

(129819 Array Y94 Primitive Data Types

* Array T Java iy Object

« M3seme ; float [ ] amount; 1350 float amount [1;

v v 3
— ¥4 float [ ] x,y.z, HUN8ANNUN zy,z, 11U array

« 1% new statement 1oa314 object: amount = new float[12];
— UVUINVUDY array 1491n data member length U®4 array object
— Index Y®9 array FUAUIN 0 D length - 1

— Initializing Arrays 118711038319 array 90 element 11 array 92gnivuaA1TY

ul (e.g., array YD char 9% set A1 element 1511 null (\u0000) character)
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.« f9E1 amount
0 1 2
— double amount [ ] = new double [3]; ‘ 0.0 ‘ 00 | 0.0 ‘
— amount[0] = 5.0;
— amount[1] =10.0; amount

0 1 2
\\5.0\10.0|20.0\

*  YUIAUDY array 14917 constant length (U

— amount[2] = 20.0;

— amount.length / Tunsdiani'la fe 3
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M3 array NIONNVMKUAM

Fixed-size Array VS Variable-size Array Declaration

« HIMIMHUAAIVY element 11 array tiloa319 1A 15U
int montyInYear [ ] = {1,2,3,4,5,6,7,8,9,10,11, 12 };

. F9UAWNNUMIN Y
liideafmuavina
int monthInYear [ | ;
monthInYear = new int [12] ;

monthlnYear [0] = 1;

monthInYear [11] = 12;
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* Fixed-size Array : i} YUIAUDN array Tuvme compile
int number [ ] = new int [100] ;
int[ ] amount = {1, 2,3} ;

- Variable-size Array: U11A%04 array #8490 run

static int genRand (int mod) {
return (int) (Math.random () *mod ) ) ;

}

int number [ ] ;
number = new int [genRand (10) | ;
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Array U943 Object

M351/5¢MA LA initialize array U4 object 11111 &r314 array U4 object
=& A1 A ¥ og
reference #9018 TUTAUTUAWTY null

Integer [ ] number = new Integer [20];

2 o ' = 9 ' . Yy 9 o
. %QENUlﬂJﬁWTEﬂLiEJﬂﬁlﬁlf UAaY element Y9 array VDN object llﬂ ADINN
M1383149 element object LiAazAINOU1IAY new

Array Y04 Integer (Wrapper)

Integer [ ] number;

number = new Integer [ 20 ];

number ‘ I ‘ I ‘ I ‘ e ‘ I ‘ I ‘

Integer [0] = new Integer(0);
number [0] = new Integer (0) ;
0 1 2 18 19
number ‘ ! ‘ ! ‘ ! ‘ e ‘ ! ‘ ! ‘
number [19] = new Integer (100) ; \
Integer | ~ - - -
0
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13 initialize array Y943 object g {3}

public class Arraylnt {
public static void main (String args[]) {
// Java 1.0
Integer [ | a={
new Integer (1),
new Integer (2),

new Integer (3@

//’ Java 1.1+

Integer [] b=new Integer[] {
new Integer (1),
new Integer (2), 9o o 9 oy
new  Integer (36/ auna il , veuigamela

¥

}
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M3&3191aY initialize array Y89 unknown type

Class A {int a;}
public class VarArray {
static void f (Object[] x) {
for (int i=0; i<xlength; i++ {
System. out. Println (x [i] )

NN object 14 Java @

. =2 v
N9AIN Object 91%
%811uM15a319 object

laq 14

H

}

public stati id i tring args []) {
{new Integer (20), new VarArray (),

new Double (1.2), new Long (10) });
{“aA”, “bB”, “cC”});
(new Object [ J{new A (), new A(), newA()});
}
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Multidimensional Array payScaleTable = new float [4] |5]

v v

. dumsrumaihanuvesiuneune il
— payScaleTable = new float [4][ ];

payScaleTable [0] new float [5] ;

« M3sUseMe array 2 U@ (2-dimensional array): payScaleTable[2][1] — payScaleTable [1] = new float [5] ;

— payScaleTable [2] = new float [5] ;

payScaleTable [3]

. Java il array ¥iavaeiA LASINTOMNUA array VB array O34
I an
Wiy array Manediala

— float [ ][ ] payScaleTable ; N30 0 1 ) 3 s

new float [5] ;

for (int i=0; i<c.length;i++) {
c {I} = new int [random (10) ] ;

— float payScaleTable [1[]; 0
1 A
. ada array 18T 9 ¥ * 1I0
ScaleTable = float [4 ;
— payScaleTable = new float [4] [5] ; 3 lf);y (ic:tej i ; | n<ev: ' ;)i +[)] L]
payScaleTable [j] = new float [5];
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° d' Q é’ . . L . ' ° QJ L . .
MIMINUNUNAYU M9 initialize AA11131 multidimensional array
payScaleTable = new float [4][ 1: ’PayscaleTab]e[O]-le“gth :5‘ / / fixed size 2dimensional 3x3array declared {}
pySealeTable] Ty - int [111 a= {{1,23}, (4,5,6}};
payScaleTable [0] = new float [5]; - ‘ ‘ ‘ ‘ ‘ ‘ // fixed size 3 dimensional 2x2x4 array
payScaleTable [1] = new float [5] ; 1 — int [TTT1] b= new int [2] [2] [4] ;
’ 5 \“ ‘ ‘ ‘ ‘ ‘ // variable size 2 dimensional array
~
payScaleTable [2] = new float [5] ; @ \.\ \ \ \ \ \ int [1[]1 ¢= new int [random (20)] [];

payScaleTable [3] = new float [5] ; \‘

}

// array of non-primitive

’ payScaleTable.length == 4 ‘

Integer [][] d = {{new Integer (1), new Integer (2) },
{new Integer (3), new Integer (4) },}
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subarray Cleanup : Garbage Colection

=T : o . . . ¥ A
* Subarray = array Fauaunilavesdn array  Java N1 automatic garbage collection, finalize () T Java 3 PAeaelu

E4 v o A 9 J A =
. fedrnsuntiil (payScaleTable T4 subarrays) NHVIANIR Y N13N1N1T cleanup NABINITNDUNILDIINT garbage collect Tag Java

v A1 0 gy 111N object 3 finalize method, ﬁu%zgﬂﬁﬂﬂﬁauﬁ%zﬁmsﬁw garbage collection
*  D19€73719 subarray 6ll“lﬂﬂ“l/lgﬂ\iﬂ“hlll@ LB

— msma lumileus destructor 1 C + +

mixArray = new float [4] [];
— Garbage COlleCthIl llilllslfﬂ']ivn destructlon Ti']ﬂ?"l’f]\illﬂ']‘iﬂ']\i']ﬂﬂ”l\i@fﬂ\iﬂﬂﬂ‘ﬂ
i = 0 1 2 3 4 5
mixArray [0] = new float [3] . 921114 Object i AICERNAIGN Timunfuo19 garbage collected U949 object
mixArray [1] = new float [5] ; . ] 1y
mixArray [2] = new float [4] ; g — object m%“lmm garbage collected I,’dEJﬂ'lﬂ Java 9191191 garbage collection 3U
miXArray [3] = new float [2] ; ﬁuaﬂﬂ’]ﬁ‘Vl’N’luGUENIﬂi!lﬂiuﬂulﬂﬂ'lﬂku@‘ﬂﬂ\ulinﬂ‘v\lﬂ

— Garbage collection ﬁNLﬂfJ’J"llﬂﬁlﬂWW%ﬂUﬂWiﬂulu@ﬂﬁlﬂﬂ‘1J§$°U°U
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