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Inheritance

o LAAUAANLKUAY "2eNE" AARAUZIINARIRLAN
(class B extends A) A

e A& B 731 inherits annAaaa A %
— 3an B 7311ilu subclass uavg A

— (3an A iy superclass uav B |
e G631 B Aamaariiiunsdifianung A
— aautansuag B “iiu” A
— usiaautansuag A Luandusas “iu” B Animal
— eatnaLau class Cat extends Animal f
o wLINAMILIUFRT Cat

o LLEAFRTNAMY TU TN
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AN9IUNTAAN

e class B extends A
— B finnq fields ua9g A (Taaadn1ulR)
— B finng methods uad A (1aaam Tuilh)
— B "3i%u constructors 1a9 ann A

>

o

class Car007 extends Car {
Missile[] missiles;

Engine engine; void fire() {...}
carQ {.-.} }
void forward(int —
void reverse(int speed) {...}
void turnLeft(int angle) {...}

void turnRight(int angle) {...}
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class Car { void forward(int speed) {...}
Int speed; voild setTurbo(boolean enabled) {...}

Car

f

Car007/
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Inheritance Hierarchy

Polyline

Shape
Oval Polygon
7 i
Circle
Rectangle Pentagon
1
Square
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N13a19a9 field uag superclass

class Point {
int x, y;
Point(int X,

int y) {

super. uanitilu
2a9 superclass

Point

Point3D

this.x = x; this.y = y;

}

int getX() {
return this.x;

}

int getY(Q {
return this.y;

}
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class Point3D extends Point {

Int z;

super .x
super.y

int y, int z) {

return this.z;
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14 this. unu super. 16 a1'luA1AIN

e 22V “Wa” Atnfiauuag “gn”

class Point3D extends Point {
int z;
Point3D(int x, int y, Int z) {
uper.xX X;
super.y _~ y;
t -4 = 4 class Point3D extends Point {
¥ int z;
1 "o Point3D(int x, int y, Int z) {
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14t super. BanluianuaInanles

class Point3D extends Point {
int z;
Point3D(int x, Int y, Int z) {
super.x = X;
super.y = y; class Point3D extends Point {
this.z = z; int z;
1 sziiif€+ntx, Tnty,~iﬂf:ff:§
. super.setXY(X, VY);
1 this—=z—2z;
] }

class Point3D extends Point {
int z;

Poi X, Iy, {
this.setXY(X, Y);
thisz—=z;
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14t super(...) 3an constructors Aavvianle

class Point {
class Point3D extends Point { Int x, y; ]
int z; Point(int x, int y) {
Point3D(int x, int y, int z) { this.x = x; this.y = y;
super.x = X; - i
super.y = y; class P?lntSD extends Point {
this.z = z; int z, _ _
1 Po ~dnt y, Int z) {
o super(X, VY);
} =2 giadtdusdousn

— }
class Point3D extends Point {
Iint z;
Point3D(int x, Int y, Int z) {
this(x, y);
this.z = z;

¥ Am : Wa'lulv constructors an !!

. |
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Constructors

o AN AauARNR LUT constructor A compiler ag
Wil no-arg constructor WiA'évinagls

o d1UsTWALINUAY constructor 1ailaF &9 |
this(...) ¥9a super(...) a2 compiler ALHUAFY
SUper() olﬁ class B extends A {

// no constructor

class B extends A {

super(); i

class B extends A {

B(int x) {
\ -

B(lnt x) {
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LlReUngtnIsuuay “wa” 16

class Point {

/-l—.T
d_void drawQ) {
System.out.print(""'I"m a point™);
}

1 witlaudy draw( ) wav Point3D

class Point3D extends Point { overrides draw( ) uav Point
/ﬂT
d__void draw()

System.out.printIn(”I"m a 3d-point');

Point p = new Point();
Point3D p3 = new Point3D

p.draw();
p3.draw();

taen draw( ) aav Point

13e1n draw( ) aav Point3D
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LULUNGO&RAU : AANATHU ?

class A { class B extends A { class C extends A {
int a, b; int a, c; int a, cC;
void m1(Q {} void m2() { static void m3() {
void m2(Q) {} cC = a; cC = a;
} c = this.a; c = this.a;
C = super.a; C = super.a;
c = this.c; c = this.c;
C = super.c; C = super.c;
m2(); m3Q);
this.m2(); this.m3(Q);
super.m2(Q); super.m3Q);
mi(); m1Q);
this.m1(); this.m1();
super.m1(); super.m1();
new CQO-m1();
new C(Q.-m3Q);
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Upcast

e NN 9 aaliansisaviialuisava

e a1 Cat extends Animal

— aalltandaay Cat A "tilu" Animal twshzaadiand
229 Cat daviinn field waznn method i Animal &

— dusaavavaaltaneuay Cat Wauaasuuy

Animal ¢

,>"F Cat kitty = new Cat(); An|‘|:11al
/|- Animal a = kitty; // upcast OK
Ny Cat

~----- -~ Cat kitty ©

N
“~=* Animal aQ// *
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Downcast

Animal

A

Animal a @

~

Cat

‘--L Animal a = new Cat();
Cat kitty = a; //error
_Cat kitty = (Cat) a;

Cat kitty ¢
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Run-time Error : ClassCastException

Animal keroppi @ ——

Animal

A

Cat Frog

Animal keroppi = new Frog(Q);
Cat ¢ = (Cat) a;

\Am ClassCastException eau run-time
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Inconvertible : Illegal Casting

Animal

A

Cat Frog

Cat ¢ = new Cat();
Frog ¥ = (Cat) c;

|

a1n inheritance hierarchy 151
liigunsa cast Cat ilu Frog,
compilation error
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nsanld object method

o alinsaantd method tau p.draw()
— eau compile : auAIAa1ET7 p Usen@ls §i draw( ) ?
— may run-time : Bun draw 2avaalianed? D 2198y

* AIALNY
_-— p \ilu Point 4iefi draw( ) : compile «1u
/ © v p=|
/= 3usa¥ subclass uav Point Anavll draw( )
/ — mau run-time, p anvavaaliandua P0|nt3D iy
: override draw( ) aav Point \
\ — p.draw( ) Q9t3an draw( ) aag Point3D maummuasa
\
I
\ Point p; ! -
\ _ = - - LAWIZAU object
N P = new Point3D(); «
Se_ . p.draw(); methods
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Virtual Method Invocation

Animal

A

Animal

Cat Frog

Animal a = null;

a@//l

a = new Cat();

a.say(Q; ---______-
a = new FrogQ; ----

-_——— -~
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Virtual Method Invocation

© S.Prasitjutrakul 2004

Animal

A

class Animal {
void eat(Food ) {...}

}

void say() {...}

class Dog extends Animal {

void say() { barkQ; }
void barkQ { --- }

}

void bite(Animal a) {...}

class Basenji extends Dog {

}

void bark() {} // barkless dog

Dog d = new Basenji();
d.bark(Q);

Animal a = d;
a.bark(); // WRONG
a.say();
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Overriding and Hiding

{ | static void smQ {
System.out.printIn("A:sm()");

class A {
~| static String st = "AIsT";
String f = "A:f";

A
B

a
b

new BQ);
new BQ);

a.omQ; b.omQ;

a.smQ; ((A)b).sm; A.smQ;
b.smQ; ((B)a).sm(); B.sm();

N
~| vord om() {
- System.out.printIn(’Azom()"); A.st a.st || ((A)b).sT
“ +
| } class B extends A { B.sT b-sT ((®)a).st
4 static String sf = "B:sf";
N String f = "B:T"; a.f ((A)b).f
“hide <
static void sm(? { ) ) b_f ((B)a).f
9 System.out.printIn(C'B:sm()");
|}
\ void om(Q) {
override = System.out.printIn('B:om()");
-}
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Overriding lutdiau Overloading

e Overriding (flunsuisutnviaalu subclass Gviiziasenns
WL as LRy return type idlaulu superclass
(1Huns "audne" vavinfifas)

e Overloading \Junisidisuuiaalni defifiadh wesrans
wwswﬁmaﬂﬁmﬁauﬁ’umaqtﬁu
(Hunis "innse” Widudiawianinvitunaiauuy
Fdudusraniswisdnasinlésu)

class A {
void f(int x, double y) {}
void f(int x, long y) {} <~
void f(int x, String s) {}
+

class B extends A {
void f(int x, String s) {}*
void f(int x, int y) {} «

—————

}
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ARSI LK AE Inheritance

o g5 9AaN&1MUTY extends AnAANRLATAI]
— 1figu constructors figavn1s1viuing
— 1y fields AAsiu
— Wnuvianlniig 7 superclass ‘134
— override wiamuay superclass Aaegnil&au

e 7 Liayaalviau methods uav superclass
1 subclass liasann’le

e 1&nL&8 hiding : duau

/**
* clear 1s not supported in this class
*/
void clear() {
throw new UnsupportedOperationException();

}

© S.Prasitjutrakul 2004
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A& Object

o Ml uAANRINUTILNYEG extends nAR1&16
fa la1 extends annaaa Object

e Object tiiflutiamana usiualIaTalvial
e AR Object tilu "usswuse" AannaaI& U
e a¥'lsin Object & azannaalvinn 9 ar1dTulN

class Mammal { class Mammal extends Object {
+ by
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Wviaauadaa s Object

¢ poolean equals(Object obj)
— indicates whether some other object is "equal to" this one.

e String toString()
— returns a string representation of the object.

e int hashCode()
— returns a hash code value for the object.

® Object clone()
— creates and returns a copy of this object.

e (Class getClass()
— returns the runtime class of an object.

void finalize()

void notify() void notiftyAll()

void wairt(Q) void wart(long timeout)
void wairt(long timeout, Int nanos)
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A75 override wviaa toString( )

class Point {
int x, vy;
public String toString() {
return ""Point[x=" + this.x + ",y=" + this.y + "]";

}

toString() gnBanTaaEn TuNG

Point p = new Point(3, 4);
WWattaaianeld + Augande

String s = """ + p; <«
System.out.printIn(s);
System.out.printin(p);

toString() anian1iatan TulG
Wagvaaiians'ly print

Point p = new Point(3, 4);

String s = (String) p; // error: inconvertible
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A25 override Wwiam equals( )

class Object {

éﬁélic boolean equals(Object obj) {

return (this == obj); ; . o
} aailianegavaadiansay “tvindu

Jiariduaadiansdaniu

L

ﬁéint p = new Point(2, 3);
Point g = new Point(2, 3);
System.out.printin(p.equals(q));

class Point { anillandaavaaillianday “wvindu”
- Wadl “iialu” willaudu
public boolean equals(Object obj) {
iIT (1(obj 1nstanceof Point)) return false;
Point pt = (Point) obj;
return (X == pt.x) && (y == pt.y);
}

}
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final

e final class Aara &N LiidadIN19 i tATNN subclass
e final method @Aawuianii subclass override "13i'l6
e final variable AadudsNTiAIALNaYASILA LD

.| final tlass String.{- 3.
‘class FastString:'extends String{ |ssuululv

*

................................... extends String

7 CEATRTR BT A% ks
override goo( ) ﬁ e TN SRV {2 la N RFFY

© S.Prasitjutrakul 2004 16/01/48 26




Lab 3 : SevenSegmentLED =1
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[
I E
. . =
foindlatual : ARNE SevenSegmentLED
anllanduadAaNd SevenSegmentLED 1151 dumibangavnadelsenayulyl
Malasu q 7 e mmm;aa"a‘lﬁu&iazﬂﬂad'\w’%aﬁu“l,ﬁmﬂmﬂ%ﬂnmﬁaﬂ
setSegments( s ) 1aai s Aaastuas boolean aua 7 2dav

v Q/

s[k] fiAn true ladasnislidia k &319 dilu False Adalvidu Lau

SevenSegmentLED led = new SevenSegmentLED();
boolean[] s = {true,false,false,true,false,false,true};
led.setSegment( s );

Aagvinliidiaviung 0 3 uay 6 (d9AadiauuluausINda) &9

AR SevenSegmentLED §i constructor Wiuflsuuu Audngadiuiian 0
avsavdulalinfa setSegments

public void setSegments(boolean[] s) {

}
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Lab 3 : DecimalLED 'l
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d L

- - fl=

S97dadn1s : mana DecimalLED
DecimalLED §i object methods Wiusn156vil
public void setDigit( int d )

mﬁamﬁé’a‘lﬁLll,amé‘hl,awfioﬁm d Taain d deleageuse 0 69 9
471 d uedulviugae "fiag"

public Int getDigit( )

wiiaadldudmuidudesidsniiausuiuaagat
(A "laq" TAuA -1)

aavn1anagaulin Run aad Main
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