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387 1 : gnuaadel > A9&'lé

import jlab._graphics.DWindow;

=

387 2 : qnuaadsin > Ge&'le

rinahsasuatiuuag

public class BallC { Ball uauaA'la'le BallC

public double X, y;
public double dx, dy;
public double r;
public int color;

public BallC{double x1, double y1, double dx1, double dy1,

double r, Int ¢) {

X = x1; y =yl; dx = dx1; dy = dyl; r = r1; color = c;
}
public void draw(DWindow w) {

w_FillEllipse(color, x, vy, 2 *r, 2 *r);
}
public void move(DWindow w) {

X = X + dx;

y =y +dy;
if X+ r>w.getWidth() || x < r) dx = -dx;
if (y + r > w.getHeight(Q || v < r) dy = -dy;

import jlab.graphics.DWindow;

v < '8 a [~ 14 v,
s5waauanduastiuiAulildeu
public class BallC { WauAnwinE iy
[ public Ball ball; |

public int color;

public BallC(double x1, double yl, double dx1, double dyl,
double rl1, int cl) {

[ ball = new Ball(x1, y1, dx1, dyl, rl); |
color = cl;

}

public void draw(DWindow w) {
w.FillEllipse(color, ball.x, ball.y, 2*ball.r, 2*ball.r);

}

public void move(DWindow w) {
[ball.move(w); |

}

}

é1 Ball Lﬂﬁqquﬁnssums move
BallC AvdasuauiaadnTuda
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387 3 : gnuaadsn > dedld

import jlab._graphics.DWindow;

Wauaa&nuln "uena”
ANBAUZAINARALAN

public class BallC extends Ball {
Poioe——Baltitald—

public int color;

public BallC(double x1, double yl, double dx1, double dyl,
double r1, int cl) {
super( a x1, yl, dx1, dyl, rl);
color = ci; T{iple/r(_ ) Lmuﬁhafswﬂaoj
L ) . nAa1illl extends
public void draw(DWindow w) { -
w.FillEllipse(color, super.Xx, super.y,2*super.r,2*super.r);

=

387 3 : anuaaddl > Gedlé

import jlab.graphics.DWindow;
Wauaa&nuli "uana"
NABULAINAARALAN

public class BallC extends Ball {

public int color;

public BallC(double x1, double yl, double dx1, double dyl,
double r1, int c1) {
super(x1l, yl1, dx1, dyl, rl);
color = cl;
}
public void draw(DWindow w) {
w.FfillEIlipse(color, super.x, super.y,2*super.r,2*super-r);

3 }
public void move(DWindow w) { super. unuuasi }
super.move(w) ; Aa&dlll extends w1 .
3 ks - 1 Ball ulaauwaéinssunis move
wﬁwmﬁauwaaﬂmaﬁ extends i Ealleiiii o vk i il ol
3 nndsznns Bidasdiaui'lé
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n1s3unam (Inheritance) B extends A (LLuudnaga)
. public class A {
public class B extends A { A ARIEW public int x: A
(superclass) - . ?
? private int y; ‘r
¥ ARRQN public AQ) {} B
] _ B B (subclass) public A(int x1) {x = x1;}
e B junananealggulaann A public void m1() {...}
< . oo s . o public int m2(double z) {...}
— 2auUln6uay B umLLﬂsﬂszmaamanmwnm‘maa A private void m3(Q) (...}
- B lifdulsuaziuiian (dszdraanauasilssandauians) } oublic class B extends A {
vivuuauay A Mliilu private 16
— B li'ladeasivuas A (uszanld'le) b3
a Q/ 1| I 1 o a < el |VLV A a = new A(): poTTTTTTe \
¢ B uindulslmivazfinaiantmils 5 b - new By. | 21 b&‘ x[] yDZD}
= (= ] al v 1% N 2
e B Wauuvianlviunuuasn'lasunaan’le

override
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A5L3aNAIRIYuadud : super(...)

B extends A
public class A {
public int x; A

private int y;

o —

public AQ {}
public A(int x1) {x = x1;%}

public void m1Q {..-}
public int m2(double z) {...}
private void m3(Q) (...}

e L51ANILAAUMIREZILNAAIATBNAUADIAILUTUSEAN

aauLane adinis new aautans

o an'liuficn&svuadnl wagnanldmasvuagunlle

e i super(...) WiaBunfiasouagu

o NUsTNALTATUMSTIIUDIRN AITIELARIRITIIUDIL

} public class B extends A { a'liGan szuuaztin super() 194
14 private int z;
m1 zéﬁmz — public B(int z1) {z = z1;} public class A { public class B extends A {
m . ~ public void m1Q {...} private int Xx; private int z;
- m4 '; public void m4Q) {.--} public ACint x1) { public B(int z1) {
“ . — —— o X = x1; super(); Re : wai'laidi A()
e daulansiuad B feuds X, y,uarz (ueld y 1i'lea) } z = z1;
e 5GaAWYAA M1, M2, uay m4 Audautansuag B ‘16 3 } SUpErC 0): andias
e AR’ B ficaig B(int z1){...} WaBO{} \} )
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\au Point3D ann Point2D public, private, protected
public class Point2D { Point2D e public : 1as q Ald'le
public Int x, y: 7 e private : l#ldwwzaraluraiadiiag
™ public Point2D(int x1, int yl - S - A T
p Plic fomne §1; yD { POINL3D protected : 1#iman&an 9 Kau q 14

}

public class Point3D extends Point2D {
public int z;

public Point3D(int x1, int yl, int zl1l) {
| — super(x1, yl);
z = z1;

}
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public
private

public

public
private

}

public class A {

int Xx;
int y;

protected int z;

protected AQ {}

A(int x1) {x = x1;}

void m1Q {.-..}
void m2Q) {---}

protected void m3() (...}
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v2eu CrookedDick ann Dice veu BallG aan BallC

public class Dice { ublic ‘hitlaansin 2 (2] E ]
protected int value;/grivate n 46 Ball . dx
public Dice() { roll(Q:; } ¢iavld protected ? o ,
public int roll() { BallC
value = 1 + (int)(6 * Math.random()); dy
return value; ?
3} STULLEY BallG fiuse e g
public int getvalue() { ///” super(); FANULTIMULUIGY g
return value; i | AaNuEIAY g Tuudazsay
b5 public class Crookelecelextends Dice {
¥ public CrookedDice() {V} roll i uwnu public class BallG extends BallC {
public int roll( { < oIl wasui private double gravity = 2;
if (Math.random() < 0.9)

value = 1;
else

return value;

value = 2 + (int)(5 * Math.random());

public void move(DWindow w) ¢
dy += gravity;
super .move(w) ;
y = Math.min(y, w.getHeight() - r);

3} ¥ 3 + \i ilavAugnuaaaudu ]
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Animal, Dog, Baseniji ATRIvARNATKNL LU UNAR

public class Animal {

public void eat(Food ) {...} o WWauaaN& MU extends nARIRLAN
public void sleep(Q {

System.out.printIn("Zzzz..."); — ey 1519 Neavnsliiuanng
} _ o Qs o o [ o A o [
...|public class Dog extends Animal { m Gnl:ﬂﬂh”a—]iaumﬂmcmum?“ﬂu
} public void bite(Animal a) {...} — Wi waedsgdnaauaned il i superclass il

public void bark(Q) { - o . a = o
System.out.printIn(lss 9'"); — WY iaalszandaulaneLinaag superclass Nasnntlaau

Animal

>I

}
--- |public class Basenji extends Dog {
¥ public void bark() {
System.out.printin('...");
3

,

Dog lek = new Dog(Q);

Basenji yai = new Basenji(Q);
lek.bark(Q); /7 1d9
yai.barkQ; // ...
yai.sleepQ); // Zzzz...
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Baseniji
"Barkless dog"
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PiggyBank : aszdatAuinsaey

2l MoneyBox ann PiggyBank

public class PiggyBank {

private int one, two, five, ten; (

public PiggyBank() { 4
ubli iggy o~
clear(); ?‘“ﬁ

3 .4_£{.1

public void clear() {

one = two = five = ten = 0O;

}

public void addi(int coins) {one
public void add2(int coins) {two
public void add5(int coins) {five
public void add10(int coins) {ten

public int getTotal() {

one + coins;}
two + coins;}

ten + coins;}

five + coins;}

naavLALdY LIS HLALEUL RS

public class MoneyBox extends PiggyBank {
private int b20, b50, bl00, b500, b1000;

public MoneyBox() { super(Q); }
public void clear() {

super.clear();

b20 = b50 = b100 = b500 = b1l000 = O;
}
public void add20(int b) { b20
public void add50(int b) { b50 ;
public void add100(int b) { bl00 = bl100 + b;
public void add500(int b) { b500 = b500 + b;
public void add1000(int b) { bl1000 = b1000 +

- ) .
* * *

) return one + 2*two + 5*five + 10*ten; public int getTotal() {

} return super.getTotal() + 20*b20 + 50*b50 +
100*b100 + 500*b500 + 1000*b1000;
¥
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vieru DWin a1n DWindow 1444 fillCircle Inheritance Hierarchy
import jlab.graphics.DWindow;
_ _ ) laidiasfisiasuaiiy Shape

public class DWin extends DWindow { 2a9 DWindow D

public DWin(double w, double h) { | ‘ |

super(w, h); .
Oval Polygon Polyline
public void FillCircle(double x, double vy, % %
double r) { ‘ ‘
fillEllipse(X, ¥, 2 *r, 2 * r); Circle
} Rectangle Pentagon
public void fillCircle(int color, double X, 4
double y, double r) { \
fillEllipse(color, x, y, 2 *r, 2 * r); Square

}
}
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