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2.1 Hello World
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Program 2.1.1 0000000000

Program 2.1.1 HelloWorld.java

import java.awt.*;

public class HelloWorld extends java.applet.Applet

{
Font f = new Font("TimesRoman",Font.PLAIN,40);
public void paint(Graphics g) {
g.setFont (£);
g.setColor(Color.red);
g.drawString("Hello World!",0,50);
}
}

000000000000000000000 (compile) 00000000 0OOOOOOOOO
0000000000000 00000000000ooooooooooooon (library) O
gbooboobooboobobogbobooboooboboobooooobooboobobooboonoo
gooo

0000000000 HelloWorld.classUOOOO HTMLOOOODODOOODODOOOOODOO
OO00000000000000000000H-HelloWorldDOOODODOOOOOOODODOOODDOO
OWebOOOOOOOOOOOOOOOD HelloWorld.htmOOOODODOO

oooobo HTMLOOODOOOOOODOO0DOO0OO0O0O000Oo0obO0obo0oo0oo0oooonDo
OO00OOHTMLOODOOODOOODODO<eODY> 00000000000 O0DO0C0ODOODOOODOOO
gbooaooo

Program 2.1.2 HelloWorld.htm

<HTML>

<HEAD>

<META NAME="GENERATOR" Content="Microsoft Visual Studio 6.0">
<TITLE></TITLE>

</HEAD>

<BODY>

<APPLET code="HelloWorld.class" width=300 height=100>
</APPLET>

<P>&nbsp;</P>

</BODY>
</HTML>

OO0 HTMLOOOODO WebODOOOOOOOODOOOOOOOOOmMWOoODODOOOOOOOO
ugbooaboodd
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0000000000000 (Object Oriented Programming) 0000 00000000000
0000000000000000000000 (object) 000000 ODODOOOOOOOOO
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0000000 0javaO0O0O0O0OO0O0O0O0OODOOOOOODOODOOOOOHel1loWorldd oo
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public class HelloWorld extends java.applet.Applet

Uoo0o00publicOOOOOO0O0DOOO0O0O0ODOOOOOODOOOOOODODOOOOOODOOOO
UO0O0D0O0 extends java.applet.Applet U0 UODOUDOUODOOOOOO java.applet.Applet
gbooooOoboobobobooooboooo

00000000000 (method) DO0DOODOO0OO0OO0DO0O0O0OOOOpaint0 0000000
oooobooooo

public void paint(Graphics g)

00000 publicOOO00O0O0O0O0OO00O0O0OCOOO0O0OODODOOOOOODOOOOODODOO
0o00000o0oU0oo00ooO00o0o0oU0oU0ooD0ooo0ooooUoooUoo (Co)o
cooboooOooboooboOoooboooobooOoOobOoOveidO0OOOOOOOOOOOOOO
CO0000000000000 paint00000000000COO0OOOOOOOODOCOOO
cooooo

U000 paint 0000000 GraphicsDUODOOOOOOOUO ghUOUOUODO Graphicsl
U000 setFont U setColor UU U O OOUOOOOOOOOOOOdrawString 000000
cooooooooobOosobooooobooobooboboobobooboooooooooo Xoo
coobOyooooooooooooooooooooooo
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Program 3.1.1 SimpleArithmetic.java

import java.awt.*;

public class Simple extends java.applet.Applet

{
Font f = new Font ("TimesRoman",Font.B0OLD,20);

public void paint(Graphics g){
g.setFont(£);
int a=8;
int b=5;
int c;

c=atb;
g.drawString(String.valueOf (a)+"+"+String.valueOf (b)+"="+String.value0f (c),0,20);
c=a-b;
g.drawString(String.valueOf (a)+"-"+String.valueOf (b)+"="+String.value0f (c),0,40);

Program3.1.100paint 00 0000000000000 O0O0D000OODODOOOOOOOODO
00000000 a0b00 c000000000000000 int00000000000
0000000000000000000000000000000000000000000
0000000000000Java0 0000000 (000)003.10800000Javal00
0000000000000000000000
000000000=000000000000000000000000000000000
0000000000000000000000000000000000000000 (0000
00000000000000000)000000000 (00000 cast)D0000000OO
000000000000D00000000
000000000000 0000 (+0-0x0/)0000000000000D000000O0O
00000000000000000000000000000000000000000000
000 (»)00o0oo0o0ooooo
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int god a2bit0O0000O0
-23lpp 2100000
long god 64bit 00O 0OO0O
short god 16bit 000000
byte god ghit OO O OO0
char aooo 16bitUnicode O O
6hit 000000000
boolean | [ true 0 0 [0 false
float ooodo | 3a2bit0odoodoo
double | O0DOOOO |e64bitODOODOOODOO

3.2 JUUooon

gboobooobgboboobooooboobobooboboboboobobobogoaban
ugboaboobobooobo>oaboaon

char c=’a’;

gbobobgbogboobooboooobobogoboobooobobooobooobosaobaooao
goooboooboboobooo+boboooboooogo

Program 3.2.1 SimpleString.java

import java.awt.*;

public class SimpleString extends java.applet.Applet

{
Font f = new Font ("TimesRoman",Font.BOLD,20);

public void paint(Graphics g){
g.setFont () ;
String s="Saga";
String u="University";

String c;
c=s+" "+u ;

g.drawString(c,0,50);

gboboobooaoboobboobbobooboobobobuooboobobooboobooon

U000 GraphicsUUODODOOOOOO0OODO drawString OO OOO0OO00OOO0OOOOOONO
O0ooo0oobDobob0O0O00Program3.1.100000000000000000000O String
ubodb value0f DOOOOOOO
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X++

x—m
x+=y
X—=y
X*=y
x/=y
xh=y

RN

x=x+1
x=x-1
X=x+y
X=X-y
X=XXy

x=x/y

x=x%hy
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0000000000000 000000000000000000000000 (array) OO
gbooobooboobooboobobobooboobobobobooooboboboboboo
gbobogbooboobobobooobooboobooboboobooboaon

Program 4.1.1 ArrayAndLoop.java

import java.awt.*;

import java.lang.Math;

public class ArrayAndLoop extends java.applet.Applet

{
Font f = new Font("TimesRoman",Font.BOLD,20);

public void paint(Graphics g){
g.setFont (f);

final int data_num=10;
final int max=100;
int[] data=new int[data_num];
for(int i=0;i<data_num;i++){

data[i] = (int) (100*Math.random()) ;
}

double a=0;

double d=0.;

for(int i=0;i<data_num;i++){
a+=datalil;
d+=datal[i] *datal[i];

}

a /= (double)data_num;
d = d/data_num - a*a;

g.drawString("Average : "+String.valueOf(a),0,20);
g.drawString ("RMS : "+String.valueOf(d),0,40);
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NOOOOO {z}000 ()000 (0000)(Az200000000000000

L N1
()= % ; ; (4.1.1)
2 L\~ 2 1L 2 2
(A7) = 2 (@i —(2)" =+ ; zi — () (4.1.2)
goooobobboboboboooobbooboobooon
N-1
Sn-1 = Z T; (4.1.3)
i=0
S, = Sn_1+zn (4.1.4)
So = o (4.1.5)

ocoooooooog s, 00000 «, 000000000 DOOOOODODOOODOODOOOO
gbobogobooboobboooobogoogo
gbboooboogobboooboboobobooobboobobooobboooboaobboo
00000 20000000000 (())D00000000000000O000 (array) 0000
ggbobooboboobogooooaobobooboobooboooooaobaobooboaonoo
gbboobobooboboobbooboooboaobooon
gbooaoo

O 0ooo [;
000000000000 0000 data0OO0OO0OO
int[] data;

gbooooboooobooooooooboobobDJavabO0O00oooooooooOOoObOO0OooDOon
gbbogboboobboantdgbogboodaboooboobooboo

int[] data = new int[n];

gboooboobogooboooboooboboOoboooboooboooboooooboooooooboobon
gboobooobooaooo

int[] data = {3,5,4,78,6,34,2,3%};

oOo0oo0oOoooOdoo0oOoooO0DboOooOooOoDboboi0oOoDOoOD gatalilODOOO
ooibDobOoOooOooOooboobooooog
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4.2 0000

gboodgbooboboobobobooboboboboboobooboboooooaoann
uo

for(O00OO;00;000){
oooood
}

O00000000oo00n (leop) JO0OOOOOUOODOOOOOODMOOOOOOOOOOO
000000 {0YyoooOoOooo)0oo0oooooooooooooooooooooooo
ugbooooboodan

for(int i=0;i<data_num;i++){
data[i] = (int) (100*Math.random());
}

obobo0obO0ib0Do00O00D0O0D0D0IdatanumO0 0000010 1000000000 data
gboboobooboooooogo

OO0O00OMath.random(O) 000000000 000C0DO MathOOOOOOOOOOO random()
coooooOoooooooobobO1OoO0O0O0DOOoO0OoDOOobODOOoDD Gono)yoooo
gbooboobobobooboboboboboobobboboooobooboboooooonoo
ob0oO0o0o0ob0b0obO0o0b0bO0b0qata0 00O 9OOOOD0OODOOOOODOODO

4.3 U0O0O0OOOOO

gboodo forgbgbobogbobooubooboigbobobbooooooaoann
gbboobooobooboboobbooboobbobbobobobooboobooboaa
ubobogbboobobbdabbd whilednOoooooooooo

while(OO){
oooooo
}

godobobuooooobobboboobooboboooboooobbobooobooboobooooooboo
gboobooboobobobooboobobobooboboobooan
ubbodb0O0doU whileOOOOOOOOO

do{
oooooo
Iwhile(ODO)

whileOUOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0O00d
gbooaboodd
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5.1 U0

gbobogouogooboobooobobooboboboboobobobobooboooboan
gbooboobobbobooouoooobooboooouooooboboboboooobooo
gbobobooboboboboboooooooboboooobooboobooboboobooboo
00 (000)000000 (sort00)00000000O0OO0OOOOOOOO

{dijoooo
oooo
m=N-1
m>0
YES
NO
S[']t::[[j] 1]
1=+
END di+1]=t

U s.11: 0000
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5.2 JUuUbopgooooon

0000000000000000000000000000000000000000 (bubble
sort) 00ODOOO

0000000000000000000000000000000000000000000
0000000000 (000)(flowchart) 00000000000000000000005.1.1
oooooo

000000000 s[N1OOODOOOO0O0OO0O0O000000000000 NOOOOOOooO
0000000000040 i+1000000000000000sK10sk+11000000
0000000000000 0000000000000000000000000000000
0000000000000000000000

0000000000000 000000000000000000000000000000
000000000000000000  NOOOODOOOOOOOD0O000000000000
ooooooo

0000000000000000000000000000000000000000000
O00000000000000O0s[N-210s[N-110000000000000

00000000000000000000000000 521000000
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Program 5.3.1 Condition.java

import java.awt.*;
import java.lang.Math;

public class Condition extends java.applet.Applet

{

Font f = new Font("TimesRoman",Font.BOLD,20);

public void paint(Graphics g){
g.setFont (f);

final int data_num=10;
int[] data=new int[data_num];
initarray(data,data_num);

String input=mkstr(data,data_num);
int status=bubble(data,data_num);
String output=mkstr(data,data_num);

g.drawString("Input : "+input,0,20);
g.drawString("Output: "+output,0,40);

private void initarray(int datall,int n){//000000000000O
for(int i=0;i<n;i++){
data[i] = (int) (100*Math.random()) ;
}
}

public int bubble(int d[],int n){//0000
int m=0;
for(int j=n-1; j>=1; j--){
for(int i=0;i<j; i++){
if(d[i] > ali+1D){
m++;
int c=d[i];
d[i]l=d[i+1];
d[i+1]=c;
}
}
}

return m;

}

private String mkstr(int datal[],int n){
String str="";
str += String.valueOf(data[0]);
for(int i=1;i<n;i++){
str += "," + String.valueOf(datali]);
}

return str;
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obooOobOs31000000b0b0ob0oboooooooooooobooboboooboonn
gbboaobooaobooboaobaobon
uon

public int bubble(int d[],int n){//0000
dooOOoOoOoOOoOOOOOOOOOOOOOOOOOOOOOOOO0OO

if(dfi] > dli+11){
m++;
int c=d[i];
d[il=d[i+1];
d[i+1]=c;

}

gbooobooboboouooboooooboboboobooobobobooobobooboooo
uon
ugboogooaoo

if(00){
o0 1
}

gbooooooooooooo1ob0ooooobooobooobooboobobo100000d
ggoboogboooabood

if(00){
oo 1
} else {
oo 2
}

gbooooboooooobooobooooboooboobooobooboooboob10b0b00o0oboobo0oon
goo20000000

000000000000 5100000000000000000000000&&(000)O11(O
o0)ooyWoo)ooooooooooooooooo

gs1: 00000
ugboo |gboaobodab ugboo |ooboabodan
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o0 s.2 0000031000000 0000O00O0D00CO0DOOODOOOOOODOODOOO
gboboobooobooboboobogsiuoabooboaboooboaboo

54 UJUOUOOOOOOO

ifgbggbgbobguobobgboboboooobooooboobobgobooaoon
gboobooboooboobobabis0bgbbobog ifbogboad

gbobbobooboboogitgbaboboboboboboboobobobobogboaon
gboooboooboobodl switchOOOO

OO00000O000 k000000000000 O0switchJO0O0O0OO0OOO0OOOOOOO
gbobooboboooooon

switch(k){
case 0O:

aoo o;

default:
oo,
}

k=000000000000k=1000000000100000DCDO0O0O0OOODOOOO
Ubobobbd casedbbobooboboboobooboboooobdnbOddefault
gboboobobooooboobodd
break 00000000000 DOOOOOOODOOOOOOODO kE=0000000000OO
OOswitchOOOOOOOOO0ODODOOOOE=000000000bpreak000000O0Kk=00
oOooo0ooO0oooo0og0 k=10000000000000
switchUOO4ooooooooaooaon

5.5 UJUUoon

0000000000000 00000000000000 (method)DOOO0OO0OODOOOOO
gboooboobobooboobooboboboobooboboboooboboobobobono
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gbobogbobobobogobobobobooboboobobobobobooobooo
gbobooboobboobbobgooboobuooboobooobooaon
U0 bubbleDOUOOOOOOOOOOOOOO

public int bubble(int d[],int n){//0000

gboboobodab puwblicOOOO0OOO0O0OOOOOOOOOOOODOOOOOOOOOO

Ub intgb0goboboabobooobobobooboobooobooooboobbooabo
gbobooboobooobboodobtbdintobboobobobobbobooboobobooooon
gbooobooaboobooooobobooboboooouoooobobobooboboobooo
ubodib veidd 0 0O0OO

0000000 (arguments) 000 0000000000000 O0O0OO0OOOOOOOOOO
ugbbddpaintO000ogoooooooooooaooboboboaoboooboabaoooa
0000000000000o0oUo00oUo0oo0OO0 (bo{0¥yYyoooouo)ooooooo

ubobooboooboodl return000ogon
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6.1 JUUOoooooog

000000000 (applet) 000000000000 O0O0O0OOOOOOOOOOOOOOO
(default) 000000000000 OOOO (method) DOOOOO0OOODOOOODOOOOOO

public void

gboboobooboooooon

un un gboooo |od

ugbd (gboboboobooooobooboogodd | init un
gbooabood

un ggbodgbobooooobbboogobbdod | start un
gboobooobooooobooboogoaoa
gbooabood

un gbooooobooboobobboobobodn | stop un
ugbooaobooaoo

un gbboobooaboooboooabodabod | destroy un

un gboboaobooaobooaobooaooaoboab paint Graphics U

6.2 UJUUOOOOOO

gboboboobgooboboboboobobobooooooooobooboboooooann
OO00o0Oo00ooOoOo0o00oDobOO0 WebOOOoOoDOOOOOODOODOOODOODOODOODO
gbgxbooboboaoboybgobooooboboobooboboboybooaobaoooobooo
O00000000000000000000 (pixe)DODOODOODOOOO
gboboboboobgbobobofbbodibd GrephicsUDOOOOOODOOOOOOOOONO
ggobgobooooboobooboobooboooo

21

obobOO0b0:.0000000000 drawLine0 00000000 X0O0000YODOO 400000
gbooogogo

oobo0obO:0000000000300000000000000000 drawRectOO0OO0O



22 oe6d OO0OOOO

U00000D0000 fillRect D OODO0OO0DOODO XOODOO YDODOODODODOO 4
gbooboobbooobdad

gooooooooboooodbooobOoddOldrawRoundRect O fillRoundRect [
O0o0o0o0oo00o0xooooyOooooOOooooo 400000000000

ggbooboboboboaooboobobgbobbooooooobobobodogdbbidraw3bDRect
0 fill3DRect O OO ODOOODOO XODOODO YDOODOODODO 400000000
agon

Ub0O: 0000 drawPolygon U fillPorygon U DU OUOUOXOOOOOOODOOOYODOOO
cooboooooooooos3sbcoooooooooo

gbbooboobbooboboboobooboobooboooobooan

int x[]={10,20,50,15};
int y[]1={10,10,30,50};
int n=x.length;

Polygon poly = new Polygon(x,y,n);

OO00000O000000000 poly.addpPoint(10,10) DO OOOOOOOOOOOOO
gbooaooo

gbbod.ogboboobboobbboobboobboodbddddrawoval O filloval DO OO0
gbooooobooooboobooooooogooxbooooyboooooooobo 400000
gooaon

U:000000 drawArc O fillArc U0 00000000000 0O0OOO0OO0OOOO0OO
gboooooooooooboboooobooooooobooboboboobobenbboOnOO
gboooooboo3ooooboboobOobooboobobo seoboboonoonoog

O0000O0O000000o0o0oooOoOoooooO (background color) 00O OO (foreground
color) 0000000 ODO0OOOOOOOOOOOOOOOOOODOOUODOUOODOOOOOO
ubbOoooaboboodoobodgonbbinl setForeground U setBackground U DO OO OO
Color OO OODOODOO

obooooOoooobobobo0oboboOobobbo0ob0boobO00ob00b0b0D0O0GraphiesOO
00000000 Graphics.setColor U Color U0 O UOOOUOODOOOOOONO

g.setColor(Color.green)

ugbooboooboooaooo
Graphics.getColor() OO OOODODOOOODOOOOOODODOOODOOOOODOOOOO
gbooboboobgooboobobobobobobobobooboboboboooooaboan

gbboogboobobooboboobbodbdodibrentddbgonboooboobogobon

Font f = new Font("TimesRoman", Font.BOLD, 24);



6.3. DO00OO0OOOODOOOOOO 23

0000000000000 000000000000000000000 (pixell)DOODOOO
U0 Font UOUOU0OOOO GraphicsUUDOUOOOUOOOOOOO

g.setFont (£f);

gbobgooobboooouoboobgobdibarawstring D000 OO0OO0OOO0OOOO0O

6.3 UUUbObOOUoooobn

Program 6.3.1 SimpleGraphics.htm
<HTML>

<HEAD>

<TITLE>Simple Graphics</TITLE>
</HEAD>

<BODY>

<APPLET code="SimpleGraphics.class" width=150 height=150>
<PARAM NAME=shape VALUE="polygon">
</APPLET>

</BODY>

</HTML>

oboboo0oes3200000000000000000000000000O000O0DO0O0O00ODOOO
Web OOOOO0OOOODOOOOODOOOOODOOOOOO

0000000000000 HTMLOOOO (6.3.1) 00000000 0O<APPLET>0 </APPLET>
gbooan

<PARAM NAME=shape VALUE="polygon">

gbboobooboobobooobodbodibodn shape00O0OO00 polygon UDOOOOOOONO
000000000000 632000 init() JOOOOOODO

s=getParameter ("shape") ;

O00O00OHTMLOOOOOODOOO shepe D0 O0D0O0O0OO0DO0OOOD sO0OOO0ODOOOOO
gbooboaoboobbodbiodn equals OO

if (s.equals("square"))flag=1;

gbboobooboobbdlb flagdOooboooooga
OO000000000 paintO 000000000 O00O0O00O00O0O0 switchOOODOOOOOO
flagOOoOooooooooooooaa

ugb 6.1 UObO0OdObOOoobOoOoobOooooboobooboaboaboo
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oe6d OO0OOOO

Program 6.3.2 SimpleGraphics.java

import java.awt.*;

public class SimpleGraphics extends java.applet.Applet

{

}

int flag;

Font f = new Font("TimesRoman",Font.PLAIN,20);
String s="NULL";

public void init(){

s=getParameter ("shape") ;

if (s.equals("square"))flag=1;
if (s.equals("3Dsquare"))flag=2;
if(s.equals("circle"))flag=3;
if (s.equals("polygon"))flag=4;

public void paint(Graphics g){

}

g.setFont(£);
g.setColor(Color.black) ;

g.drawString(s+":"+String.valueOf (flag) ,10,140);

switch(flag){

case 1://000
g.setColor(Color.green) ;
g.fillRect(10,10,50,50);
break;

case 2://300000
g.setColor(Color.red);
g.£i113DRect (10,10,50,50,true);
break;

case 3://0
g.setColor(Color.pink) ;
g.fil10val(10,10,50,50) ;
break;

case 4://000
int x[]1={10,35,24,60,48,50};
int y[1={15,3,35,90,90,50};
int np=x.length;
g.setColor(Color.orange) ;
g.fillPolygon(x,y,np);
break;

default:
break;

}
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7.1 OJOoooon

gbobogbooboobooboboboboaoobobooooooboooooooaoann
00000 (mpeg00)0 000000000 O0O0O0OODOOOOOOOOOOOOOOOOOO
gbooobooaooo

gubbooobobobbobobooobobooboboboooboboobbooobobooobn
obobooobooobooobo garMLooooocoogooo r110000oo

Program 7.1.1 Clock.htm

<HTML>

<HEAD>

<META NAME="GENERATOR" Content="Microsoft Visual Studio 6.0">
<TITLE></TITLE>

</HEAD>

<BODY>

<P>000000</P>

<APPLET code=Clock.class width=500 height=50>
</APPLET>

</BODY>

</HTML>

gbooooOoboobobooooooboboono r12000000

00000000000000000000 (paint) 0000000 (repaint() OO0 DO)
gboboobooboooooogo

OO00o0Oo0oO00ooO0o0ooooOoO0ObO0o0oDooO0OoDoOOOoDD startOOOOOOOOO
000000000000 00C00ODO00O0DO00DoOoO stopOOOODOODODOOOOO
O0startO OO0OODOOO0ODODOODO repaint() ODO0OO0O0OO0OOODOOOODOODODO
while OO DOODOOO0OOOO0OO0OO0OODO0D0100000000000D0 sleep000O0O0OOO

try {Thread.sleep(1000);}
catch (InterruptedException e){}

gbbO00OsleepdbO0boonooboobobooboboboobooboboboboooan
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Program 7.1.2 Clock.java
import java.awt.*;
import java.util.Date;

//000000000D0O00000CDCDO0

public class Clock extends java.applet.Applet

{
Font f = new Font("TimesRoman", Font.BOLD, 24);
Date theDate;

public void init() {//00000000000O0COOO
setBackground(Color.cyan); //000
setForeground(Color.green);// 000

}

public void start() {//00000000000O
while(true) {
theDate = new Date();
repaint();//000
//100000000000000000O0O0ODOOO0OOOOOO
try {Thread.sleep(1000);2}
catch (InterruptedException e){}
}
}

public void paint(Graphics g) {
g.setFont(f);
g.drawString(theDate.toString(),10,40);// 0000000000
}
}

7.2 OJUOooooond

00000000 712000startQO 00000 whileJOODOOOOOOOOOOOOO
OO000000000O0O0paintQOO0000O0COstartO OO000O0OOOODOOODODDOOO
ggoboobgoboobobooboobooo

00000000 (thread) 0000000000000 O0O0O0O0OO0OO0OO0OIOOOOOOO
gooboboboooboooobbooaobobooooobobooobboooobooobooo
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gbbooboboobboobboboobuoobuoobooboboboodoan

Jawva0OOOOO0OOO (multithread) 0000000000000 O0OO0OOOOOOOOOO
cooooooOo0oooooOoOooooOoOoooooooDooooogecpUuODOOOOOO
gbooobooabooboooboobooboobobooobobobooobobobobooooboaon
gboobooabodaboodd

gbooooouoboobooobogbobooboboobooboboobbooboboooban
gbbogbobooboobboobooobuoobooboaa
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Program 7.2.1 Clock.java

import java.awt.*;
import java.util.Date;

//00000000000CCOO000D00

public class Clock extends java.applet.Applet
implements Runnable //000000000CCOO

{
Font f = new Font("TimesRoman", Font.BOLD, 24);
Date theDate;
Thread runner;

public void init() {//0000000000000O00CO
setBackground(Color.cyan); //000

setForeground(Color.green);// 000
}

public void start() {
if (runner == null) {//000000000000OO0
runner = new Thread(this);
runner.start();
}
}

public void stop() {
if (runner !'= null) {//00000000000C0O0O
runner.stop(Q) ;
runner = null;
}
}

public void run() {//0000000000O
while(true) {
theDate = new Date();
repaint();//000
//100000000000000000O0O0OOOOODOOOOO
try {Thread.sleep(1000);}
catch (InterruptedException e){}
}
}

public void paint(Graphics g) {
g.setFont (f);
g.drawString(theDate.toString(),10,40);// 0000000000
}
}

gbooobooobooboobooooooobboobob 220000000000 bObOOOOnon
good

implements Runnable

uoobobbbooooobbobodgbdd tThreaeddd0b0noboogooboooooobobooa
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D000 paintO 0000000000000 0DOOODDOOOCOOO0O0O0paintO OO0
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Program 7.3.1 MovingSquare.java

import java.awt.*;

public class MovingSquare extends java.applet.Applet
implements Runnable
{
Thread runner;
int t=0;
int sqr[]={10,10,50,50};

public void init() {//000000000O0
setBackground(Color.cyan) ;
setForeground(Color.red);

}

public void start() {
if (runner == null) {//000000

runner = new Thread(this); runner.start();

public void stop() {
if (rumner '= null) {//000000
runner.stop(); runner = null;
}
}

public void run() {
while(true) {
t++; t = th500;
repaint();
try  {Thread.sleep(100);}
catch (InterruptedException e){}

public void paint(Graphics g) {
g.setColor(getBackground());// 000000000000
g.fillRect (sqr[0],sqr[1],sqr[2],sqr[3]1);
g.setColor (getForeground()) ;
setsqr();
g.fillRect (sqr[0],sqr[1],sqr[2],sqr[3]1);

}

public void update(Graphics g){ paint(g);}

private void setsqr() {//000000O
int x=10+t;
int h=2%(t%50) ;
if (h>50)h=100-h;
int y=35-h/2;
sqr[0]=x; saqrl[1l=y; sqr[3]=h;
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8.1 UUUDD

0000000 MovingSquare.javaO U O OUOOO0OOOpaint DO OOOOO0O0O0OO0O
cobooboooboOooooooboboOoooobooboooooooboobOo0oOooobooboOO0ddpaint
gbbodboobdoobobooooobdbdfillRect 000000000000

Program 8.1.1 MySquare.java
import java.awt.*;
public class MySquare
{
int x,y;
int w=50,h;
Color back,fore;

MySquare (Color b,Color f){
back=b; fore=f;
}

public void set(int t){
x=10+t;
h=2% (t%50) ;
if (h>50)h=100-h;
y=35-h/2;

}

public void clean(Graphics g){
g.setColor(back);//00000000000O0O
g.fillRect(x,y,w,h);

}

public void draw(Graphics g){
g.setColor(fore);//0000000O0O000O
g.fillRect(x,y,w,h);

}

}

gboooobobobooboooobobobobboooobooboboooooaoan
gooooboboooOom@mobOoooooOonooooooobooobobooooooboonog
ugbobooaboboogoboobbooaobobooooboboobbooobbooobboobbaa
uon
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Program 8.1.2 MovingSquare.java

import java.awt.*;

public class MovingSquare extends java.applet.Applet
implements Runnable
{
Thread runner;
int t=0;
MySquare sqr;

public void init() {//000000000O0
setBackground(Color.cyan) ;
setForeground(Color.red) ;
sqr = new MySquare(getBackground() ,getForeground());

}

public void start() {
if (rumner == null) {//000000
runner = new Thread(this); runner.start();
}
}

public void stop() {
if (rumner '= null) {//000000
runner.stop(); runner = null;
}
}

public void run() {
while(true) {
t++; t = t%500;
repaint();
try  {Thread.sleep(100);}
catch (InterruptedException e){}
}
}

public void paint(Graphics g) {
sqr.clean(g) ;
sqr.set(t);
sqr.draw(g);

}

public void update(Graphics g){ paint(g);}

gobogoobbooboboobooooboobbooboboooboobbooobboon
(Object Oriented Programming) 0000000000000 (object) D0 0O0000O0O00O0OO
0000000000000 (class)DO0O0OOO

gobodboboooboobobooboobobooboboobooobobooobbooWoOoo
ooOonooboooboooboboooboooooo
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0000000000000000000000 (Constructor) 000000 OOOOOODO
new JO00O0O0O0O00O0DOOO0OCOOOOOOO
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0000000 0o0bO0o0DbODO0b0D0paint000000000O000DOO cleanOsetOO
draw00000000O0D0O0O0DOOO0ODODOOODOOOOOOODOOODOOOOOOOOOODOO

Program 8.1.3 MovingSquare.html

<HTML>

<HEAD>

<META NAME="GENERATOR" Content="Microsoft Visual Studio 6.0">
<TITLE></TITLE>

</HEAD>

<BODY>

<APPLET code=MovingSquare.class width=500 height=70>
</APPLET>

</BODY>

</HTML>
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Program 8.2.1 MyTriangle.java

import java.awt.*;
public class MyTriangle

{

}

int x;

final int y=150;
final int r=100;
int xx[1={0,0,0%};
int yy[1={0,0,0%};
Color back,fore;

MyTriangle(Color b,Color £){

}

back=b; fore=f;

public void set(int t){

}

x=10+t;
double s=0.05%t;

xx[0]=(int) (x+r*Math.
xx[1]=(int) (x+r*Math.
xx[2]=(int) (x+r*Math.
yy[0]=(int) (y+r*Math.
yy[11=(int) (y+r*Math.
yy[2]=(int) (y+r*Math.

cos(s));
cos(s+2*Math.PI/3));
cos(s+4*Math.PI/3));
sin(s));
sin(s+2*Math.PI/3));
sin(s+4*Math.PI/3));

public void clean(Graphics g){
g.setColor(back);//000000000000
g.fillPolygon(xx,yy,3);

}

public void draw(Graphics g){
g.setColor(fore);//000000000000O
g.fillPolygon(xx,yy,3);

}
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9.1 UUOoogn

gbobogouogoobooboboooboooouooooboobobobobooboboboan
gbgobooboboboboboooooooobooooobobobobooboboobooo
ugboobogbooboobooboooobooboboobooboooobooboaoa

Jawva0 O OOO0OOO0O0OOOO0OOOOOOO0OO0OOO0OO0O0OO0OO00O00OOO (event)DODO
gbbogboobooobboobboobbobooboboboboobobooboaobooboboa
gboboobobooboobgoboaooo

Program 9.1.1 DrawSquare.java
import java.applet.*;

import java.awt.*;

import java.awt.event.x*;

public class DrawSquare extends java.applet.Applet
implements MouseListener, MouseMotionListener
//0000000000O000CCOOO00O0000O0
{
final int MAXSQR=100;
//000
MySquare sqr[]= new MySquare[MAXSQR];
MySquare tmp;
int currentsqr=0;

public void init() {
//00000000000000000C0000
addMouseListener (this) ;
addMouseMotionListener (this) ;
setBackground(Color.yellow) ;
setForeground(Color.black);

}

public void paint(Graphics g){

Color c=getForeground() ;

for(int i=0;i<currentsqr;i++){// 000000000000
sqr[i] .draw(g,c);

}

if (tmp!=null) {//000000000
tmp.draw(g,Color.red) ;

}
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Program 9.1.2 DrawSquare.java 0 0 O

public void mousePressed(MouseEvent evt){//00000000
tmp=new MySquare(evt.getX(),evt.getY());
}

public void mouseReleased(MouseEvent evt) {//00000000
if (currentsqr < MAXSQR){
tmp.set (evt.getX(),evt.getY());
sqr [currentsqr]=new MySquare (tmp);
tmp=null;
currentsqr++;
}
repaint();

}

public void mouseDragged(MouseEvent evt){//00000000000O00ODO
tmp.set (evt.getX() ,evt.getY());
repaint();

}

//0000000000000D0DO0O0O0O0CCDODO
public void mouseEntered(MouseEvent e){;}
public void mouseExited(MouseEvent e){;}
public void mouseClicked(MouseEvent e){;3}
public void mouseMoved(MouseEvent e){;}

goooboboboooobbooobbobooobbooobobobbooobobboobn
uo

implements Mouselistener, MouseMotionListener
0000000000 0initOO000DOO0O0OOODOO0ODOOOOOO

addMouseListener (this);

addMouseMotionListener (this);

gbooooooboooboboobooobooooooobobooooboooboo0oboboobooboOoog 910D
groo0bobooooooooboobooooooboobobobooooooooboooboobooooboon
ggobogooabod

public void

ooopbobbbOobbbDbO0 MouseEvent U OO

0000091.10000000000 (mousePressed) 00000000000 OOOOO
000000000 (mouseDragged) D00 OO OO (mouseReleased) 00O D OOOOOODOO
goodoobobod

oo ooobooobobobb smpddooobob b O
googobbobbooooobb sqrbbboogo
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091000000

oono ad

mouseClicked gooobooooobboooooobooooa
mouseEntered goboboooooboooooog
mouseExited dogdooooooooooooooo
mousePressed gooobooooobboooooobooooa
mouseReleased | OO OOOO0OOOOOOOOOODOOOOO0O
mouseDragged gboogoubooboooboobobobgbood
god

mouseMoved doooooooooooboboooooooooon
ad

OO0000O00O00D00O MouseEvent OO ODODOO getXO O getYO ODOOODOODODO
gboobooaoboobooaobooboabo

O00000000000000 repaint() 00000000 DODO (paint())00 00000
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9.2 JUUOoon
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ugbbooboboaboodgbodgobuob peintdbgboboaobbooobobboobbod
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goon

MySquare(final MySquare s)

goboooooboobobboooobobbooobbooooboobbooooobooobooo
ubbooboobobwhOOnobOooooaa
Ubo00 isInside 000000000000 O0O0O0O0OO00OO

ot 9.1 OooboObOobObooboobOobooobooboooobooobooboboobboobboa
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Program 9.2.1 MySquare.java

import java.awt.*;
//0000000
public class MySquare

{

Point start,end;//0000000000O
int w,h;//0000

MySquare(int x,int y){
start = new Point(x,y);

}

MySquare(final MySquare s){
start=new Point(s.start);
end = new Point(s.end);

w = end.x - start.x;
h = end.y - start.y;
}

public void set(int x,int y){
if (end==null){
end = new Point(x,y);

} else {

end.x = x; end.y=y;
}
w = end.x - start.x;

h

end.y - start.y;

public void draw(Graphics g,Color c){
g.setColor(c);
g.drawRect (start.x,start.y,w,h);

}

public boolean isInside(Point p){
//0p000000000C0O00O00OO
boolean id=false;
if(start.x <= p.x && p.x <= end.x){

if(start.y <= p.y && p.y <= end.y){
id=true;
}
}

return id;
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10.1 OO0Oooooogd

coooobooooooobOooooOoooobooooobOOooooDbOOoooobobobooobooo
coboooooOoooooooooboobooooboooooOobDOoobooOoboOobooooobooon
KeyListener U U DOUDOO0OO0OOUODN implements OO OO

addKeyListener (this);

cooboooooooobooooobooooo
cooboooobooobooobooo sobbooooooboOoobooooboOooboOoooboooobooboOon
UbO0dO000 KeyEvent DO OO
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keyPressed | 00000000000 OOOOOCOOO
keyReleases | U0 O OUOOOOOOO0OOOOOOOO0O
keyTyped cooboooooooooooobobooooon

obooobO 2100000 xO00OOOooooooobooobooobooboooboOoboooo
OO000000O0O000 KeyEvent.getKeyChar() OO OOO0OOCOOODOO
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000000000 paint 00000000 ODOOODOOOOOODOODOODOO
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Program 10.2.1 DrawSquare.java

import java.applet.*;
import java.awt.*;
import java.awt.event.x*;

public class DrawSquare extends java.applet.Applet

implements MouseListener, MouseMotionListener, KeyListener

//000000000000D0DO0O0O0O0COOO000000

{
SqrList sqrlist = new SqrlList();//0000000O
MySquare tmp;//0000000
Point present=new Point(0,0);
int selected=-1;//00000000000

public void init() {
//000000000000000DODO00DOO00O
addMouseListener (this) ;
addMouseMotionListener(this) ;
addKeyListener(this);
setBackground(Color.yellow) ;
setForeground(Color.black) ;

}

public void paint(Graphics g){
Color c=getForeground();
int maxsqr=sqrlist.getSize();

for(int i=0;i<maxsqr;i++){//000000000000O

if (i!=selected){
sqrlist.getItem(i).draw(g,c);
}
}
if (tmp!=null) {//000000000
tmp.draw(g,Color.blue);
}
if(selected>=0){//000000000O
sqrlist.getItem(selected).draw(g,Color.red);
}
//00000000000D0
g.setColor (getBackground());
g.fillRect (0,0,100,10);
g.setColor (getForeground());
String coor="("+String.valueOf (present.x)+",";
coor+=String.valueOf (present.y)+")";
g.drawString(coor,10,10);
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Program 10.2.2 DrawSquare.java 0 0 O
//00000000000
public void mousePressed(MouseEvent evt){//00000000

tmp=new MySquare(evt.getX(),evt.getY());
}

public void mouseReleased(MouseEvent evt) {//00000000
tmp.set (evt.getX(),evt.getY());
if (tmp.w!=0 || tmp.h!=0){//0000000000000O0O
sqrlist.addItem(tmp) ;
}
tmp=null;
repaint();

}

public void mouseDragged(MouseEvent evt){//00000000000CCDODO
tmp.set (evt.getX() ,evt.getY());
repaint();

}

public void mouseMoved (MouseEvent e){//000000
present.setLocation(e.getX(),e.getY());
repaint();

}

public void mouseClicked(MouseEvent e){//0000000O
present.setLocation(e.getX(),e.getY());
int maxsqr=sqrlist.getSize();
for(int i=0;i<maxsqr;i++){//00000000000000OO
if (sqrlist.getItem(i) .isInside(present)){selected=i;}
}
repaint();

}

//0000000000000CCODO0O00000
public void mouseEntered(MouseEvent e){;}
public void mouseExited(MouseEvent e){;}




42

0100

ugboobooaoboabod

Program 10.2.3 DrawSquare.java 0 0 O

public void keyPressed(KeyEvent e){
if (e.getKeyChar()=="x’){//x 000000000
if (selected>=0){
sqrlist.deleteItem(selected);
selected=-1;
}
}
repaint();

}

//0000000000C00000000000
public void keyReleased(KeyEvent e){;}
public void keyTyped(KeyEvent e){;}

10.3 U0OOOoooooobn

Program 10.3.1 SqrList.java

//0000000
public class SqrList

{

Node head,tail;
int size=0;

private class Node{//000000000O00DOOODO
MySquare sqr;
Node next;

Node (MySquare s){
sqr=new MySquare(s); next=null;
}

}

SqrListO{//000
head=null; tail=null;
}

public void addItem(MySquare s){//0000
if (head==null){
head=new Node(s);
tail=head;
} else {
Node newnode=new Node(s);
tail.next=newnode;
tail = newnode;
}
size++;

}
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Program 10.3.2 SqrList.java 0 0O O

public MySquare getItem(int n){//i00000000O
if (head==null)return null;
if (n>=size)return null;

int i=0;
Node node= head;
while(node!=null &&i<n){
node=node.next;
i++;
}
return node.sqr;

}

public void deleteltem(int n){//i0000000000O0
if (head==null)return;
if (n>=size || n<0)return;
if(n==0){//00000
Node node=head.next;
head=null;
head=node;
size—-;
return;
}
int i=0;
Node node= head;
while(node!=null &&i<n-1){
node=node.next;
it++;
}
Node target=node.next;
Node next=target.next;
if (target==tail){//000000000
tail=node;
}
target=null;
node.next=next;
size—-;

}

public int getSize(){return size;}

}

gbobogouoobobobooooooboboboboboobobobobobobobon
gbooboobobobbuooobobobooobooboboobobooboooboboobooo
gbooaooo

000 (list) 000000000000 0000000000000O0000O0OOoooOn
gbobobooobbooobooboobooowsi1ooboooooooooobooooobooooboon
000 (0D000O0Onode) 0000000000 DOOOOOOOOOOOOOOOOOOOOOOO
gbobogbobooboobgooogo

00000 1031000000000 (MySquare) 00 O0OOOOOOOOOOOOOOO
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11.1 Sierpinski Gasket

O 11.1.1: Sierpinski Gasket 000 O 00O

JavaDOOOOOOOODOO0OO0OO0OO0O0O00OOO (fracta) 00000000000 DOOOOO
goooobooooooooboooobooboooooboooooooboboboooooobooooboon
gbobooobooooooooobooooboooobobobooboobooooboobooooboooobon
ooooooooooo

Sierpinski Gasket 0 0 O 00000000 O0O0DOO0O0OOODOOO0OOOOOOO0OO0OOOO
gboooobooooooob coogboooobooboooobooboboobooboooboooooobOoog
00o0o0o0o0oo0o0oooooo0oooooUooooooo 30000000 L/200
gbobooobooooobooobooooobbooooobobooboboooooobooboooboobooooboon
00000 Sierpinski Gasket 000000

oboooboo~O0000ODOO0OO0OOO0ODOOOOODOOO 2 "LO000000000O000O00000O0
000000002~ lL000000000000030000000 20000000
oooo2 " 2L00000000

gboboobobooobooboooooboooboobooobooooooboobooooooon
oooog

gobooobooobooboboooboooooooooboboooooooooboobooobooboooo
gbooooooobobooboboboooboobn0O0O0O
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oooooooooog

nl=nx(n—1)!
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gbobogboboobboobboobooboobuoobooaboa

ol=1

gbooobooaobooaobooaoboboabo
gboooooboboboobobobobobooboboobooboboboooaban
gbbooboobboobbooboooboaobooon

Program 11.1.1 Sierpinski.java

//Sierpinki Gasket
import java.awt.*;
import java.lang.Math;

public class Sierpinski
{
int n,t;
Graphics g;
Point originall[];
Color f,b;
Sierpinski(int nn,Point origin,int size,Graphics gg,Color ff,Color bb){
f=ff; b=bb;
g=gg;n=nn;t=0;
//00000000
original = new Point[3];
original[0]=new Point(origin.x,origin.y);
original[1]=new Point(origin.x+size,origin.y);
original[2]=new Point(origin.x+size/2,origin.y-(int) (size*Math.sin(Math.PI/3.)));
}

public void draw(){
Point A=new Point(original[0]);
Point B=new Point(original([1]);
Point C=new Point(original[2]);
drawdraw(f,A,B,C);
t++;t=tn;
draw_sub(A,B,C,0,t);

11.2 Sierpinski ] 00 0

Sierpinski Gasket 0 00000000000 OCOO0OCOO 11.1.10000000000000O
gbobogbooobgboboobooogooooaooobobobbooboboboododod a0
ggbogbooboobobbooboboboboobobob toobobobbd drawd i
gboooboob+t0l10000b0oobooooboooobo0obooooobooboooooo

gboboobooaobooaoboaoaboo

void draw_sub(Point A,Point B,Point C,int m,int n)
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0000000 (0 11.1.)000000000oo0000o000ooo0A0BOO COOOOOO
ubobgbooooboboaoobobobobbobobobooobtdmb0ododdn
ugbooaboodd

Program 11.2.1 Sierpinski.java 00 O

//000000
void drawdraw(Color c,Point A,Point B,Point C){
int x[1={0,0,0};
int y[1={0,0,0};
x[0]=A.x; x[1]1=B.x; x[2]=C.x;
yl0l=A.y; y[11=B.y; y[2]=C.y;
g.setColor(c);
g.fillPolygon(x,y,3);
}

//000000000000000
void draw_sub(Point A,Point B,Point C,int m,int nn){
if (m<nn) {

Point D=new Point((int) ((A.x+C.x)/2),(int) ((A.y+C.y)/2));
Point E=new Point((int) ((A.x+B.x)/2),(int) ((A.y+B.y)/2));
Point F=new Point((int) ((B.x+C.x)/2),(int) ((B.y+C.y)/2));
drawdraw(b,D,E,F);//00000000000O
//00000000000000
draw_sub(A,E,D,m+1,nn);
draw_sub(E,B,F,m+1,nn);
draw_sub(D,F,C,m+1,nn);

0000 void drawdraw(Color c,Point A,Point B,Point C) DO OODOOOO AOBOO C
ooo0d cooooooooo

U000 Sierpinski O OODOO0OO0ODOODOODOO SierpinskiGasket OO OO0 11.2.2
000000000000 00000DO00000 repaintd00O0Qood

0000000000000 0D00 Color(255,255,255) 000000 ODOOOODOOOOO
do000ooOo00oo0o00ooooooooooooooogoonoOo2s00000nooOad
0oooooooonooonooonoooooo 200000000000

11.3 0000

guoboboooobboobbboooobboobbooooobbobboooooooobn
goboboooobooobooboobooooboobboooobbooobobooobooo
godao

0000!0000000000600D000DD000000U0O000UODOOOn fi(f<l)
00000000 #+e00000000O00O0O0OOOOOOOOOO (O 11.3.1)0

O000000 T Tree0 00000 1131 0000000000 draw_sub0O00O0O0000O0O0O
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010 0o000d

Program 11.2.2 SierpinskiGasket.java

import java.awt.*;

import java.awt.event.x*;

public class SierpinskiGasket extends java.applet.Applet implements MouseListener

{

int n;

Sierpinski ss;

public void init(){
if (ss==null){//00 0 SierpinskiGasket 0 00O
n=8;
Point p=new Point(10,230);
setForeground(Color.red) ;
setBackground (new Color(255,255,255));
= new Sierpinski(n,p,250,getGraphics(),getForeground() ,getBackground());

SSs

}

addMouseLlistener (this);

}
public

public
public
public
public
public

void

void
void
void
void
void

paint (Graphics g){ ss.draw();}

mousePressed (MouseEvent e){;}
mouseReleased (MouseEvent e){;}
mouseClicked(MouseEvent e){repaint();}
mouseEntered (MouseEvent e){;}
mouseExited (MouseEvent e){;}

gbboobooboobooboboobogbyoboobooooboobooobooo

0 113.1: 000000
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Program 11.3.1 Tree.java

import java.awt.*;
import java.lang.Math;
public class Tree

{

int n,t;
Graphics g;
Point origin;
int size;
Color f,b;

Tree(int nn,Point o,int s,Graphics gg,Color ff,Color bb){
f=ff; b=bb; g=gg; n=nn; t=0; size=s;
origin=new Point(o);

}

public void draw(){
Point root=new Point(0,0);
Point top = new Point(0,size);
g.drawLine (origin.x+root.x,origin.y-root.y,origin.x+top.x,origin.y-top.y);
t++; t=t¥n;
draw_sub(root,top,0,t);

//000000000
private void draw_sub(Point o,Point tp,int m,int nn){
if (m<nn){

g.drawLine (origin.x+o.x,origin.y-o.y,origin.x+tp.x,origin.y-tp.y);
double 1=Math.sqrt((tp.x-0.x)*(tp.x-0.x)+(tp.y-o0.y)*(tp.y-0.y));
double angle=Math.PI/2.;
if (Math.abs(tp.x-0.x)>0.){

angle=Math.atan((tp.y-o0.y)/(tp.x-0.x));

if (tp.x-0.%<0){

angle+=Math.PI;

}
}
double da=0.5;
double f£f=0.6;
Point np = new Point(tp.x+(int) (ff*1*Math.cos(angle-da)),

tp.y+(int) (ff*1*Math.sin(angle-da)));
draw_sub(tp,np,m+1,nn);
np.setLocation(tp.x+(int) (ff*1*Math.cos(angle+da)),
tp.y+(int) (ff*1*Math.sin(angle+da)));

draw_sub(tp,np,m+1,nn);
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Program 11.3.2 DrawTree.java

import java.awt.*;
import java.awt.event.x*;

public class FractalTree extends java.applet.Applet implements MouseListener
{

int n;

Tree ss;

public void init(){
if (ss==null){//00 0 SierpinskiGasket 0 00O
n=10;
Point p=new Point(200,300) ;
setForeground(Color.red) ;
setBackground (new Color(255,255,255));
ss = new Tree(n,p,100,
getGraphics(),getForeground (), getBackground()) ;
}
addMouseListener (this);

}

public void paint(Graphics g){
ss.draw();

}

public void mousePressed(MouseEvent e){;}

public void mouseReleased(MouseEvent e){;}

public void mouseClicked(MouseEvent e){
repaint();

}

public void mouseEntered(MouseEvent e){;}

public void mouseExited(MouseEvent e){;}




51

U120 OoUgg

12,1 000000

oo0ooooooob0oboboboOb0bjeava.awt . x00 000000000000 0OOOOO
0000000000000 00000000000 (UL, User Interface)D 000000000
gbooooooboooobooobooooobboobooboobobobooboooboobooboooobo uro
gbooaboood

Program 12.1.1 TestButton.java
import java.awt.*;
import java.awt.event.x*;

public class TestButton extends java.applet.Applet implements ActionListener

{
Button start, stop;

public void init(){
start=new Button("Start"); add(start);
start.addActionListener (this);
stop=new Button("Stop"); add(stop);
stop.addActionListener (this) ;

}

public void actionPerformed(ActionEvent e) {
String cname=e.getActionCommand() ;
Graphics g=getGraphics();
if (cname.equals("Start")){
g.setColor (getForeground());
}
if (cname.equals("Stop")){
g.setColor (getBackground());
}
g.fillRect(0,0,100,100);

00000 12.1.1007Start” O”Stop” OO ODODOOOOO0OO0ODOOOOOODOOOOOODODOO
start=new Button("Start") 000000000000 OO0O0OODODOOOOOOOOOOOO
OO0000OD0O00000OO0O0 add(start) OO OOODO

ubbooabooobboobodgibibdnD ActionListener OO UOOOOOOOOODONO
OO0000D0DOO start.addActionlistener(this) 000000000 O0O0OO0OOOOCOOO
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0000 actionPerformed(ActionEvent ¢) O0O0O00O00O0O0O0O0O0O0O0OOOOQOOActionEvent.getActionCo
cooobooooooooboOooooooobOboOoooooooooo0oooooooOob0cO0o0oon
cooooocooboooooooo

12.2 000000

Program 12.2.1 TestChoice.java
import java.awt.*;
import java.awt.event.x*;

public class TestChoice extends java.applet.Applet implements ItemListener
{
ColorList clist[] = {//000
new ColorList(Color.black,"Black"),
new ColorList(Color.blue,"Blue"),
new ColorList(Color.cyan,"Cyan"),
new ColorList(Color.gray,"Gray"),
new ColorList(Color.green,"Green"),
new ColorList(Color.magenta,"Magenta"),
new ColorList(Color.orange,"Orange"),
new ColorList(Color.pink,"Pink"),
new ColorList(Color.red,"Red"),
new ColorList(Color.yellow,"Yellow")
};

Choice colors;
int ncolor,n;

public void init(){
colors = new Choice();
ncolor=clist.length;
for(int i=0;i<ncolor;i++){// 00000

colors.addItem(clist[i] .name) ;

}
add(colors);
colors.addItemListener(this);

gooooovuvlOooOoooOOoOO0O0O0O0000000000 ChoicedO0O0O0O0O0O0O0O0O0O
OO0OO0O00O Choice.addItem(String) OO OOOO

000000000000000000000 Itemlistener 000000000 O0000OO
00000 itemStateChanged(ItemEvent) OO OOOOO

00000 12210000000000000000000000000000000000
0000oo00o0oon
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Program 12.2.2 TestChoice.java O O O
public void itemStateChanged(ItemEvent e){
n=colors.getSelectedIndex () ;
repaint();

}

public void paint(Graphics g){
g.setColor(clist[n].c);
g.fillRect (100,100,100,100);
g.drawString(String.valueOf (n)+clist [n] .name, 100,220) ;
}
}

class ColorList{
Color c;
String name;

ColorList(Color cc,String s){
c=cc; name=new String(s);
}
}

12.3 000000 0d

gbobogouogbbobooooooobooboboboboobooboboobobobon
gbboobooaoboobooboobooboobooboobobooboobooboba
gbooabooan

r = new Scrollbar(Scrollbar.HORIZONTAL,0,1,0,256);

ooooooooooooObooobo0oooo0oO0oOoOoooOoO0O0000 scrollbar. VERTICAL O
0000000000 o00O000o00000000000000000000000000000
0000oo0o000ooo00oooo0o0oo

0000000000000000000000000 AdjustmentListener 10000000
OooOOOOOOOO0OO0DO0O00 adjustmentValueChanged(AdjustmentEvent ¢) DO O O0OOO

oooobooi12310000000000000O0O0O0O0CCOOOOOOOO0O0OOOOOO0OO0
getValueO OO OO0OOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOOO

vioooooooooooooooooooooooooobo 1231 00000000000
oooooooooooo

setLayout (new GridLayout(4,2));

oboo0o2000040000000000000000000000000O00O00ODO00ODO UI
gbboogbooboobobooboboobobobobobooooboboobooboobooa
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Program 12.3.1 ColorSample.java

import java.applet.*;
import java.awt.*;
import java.awt.event.x*;

public class ColorSample extends java.applet.Applet implements AdjustmentListener

{

}

Scrollbar r,g,b;
Label rl,gl,bl;
Label color;

public void init(){

setLayout(new GridLayout(4,2));

rl = new Label("Red"); add(rl);
r = new Scrollbar(Scrollbar.HORIZONTAL,0,1,0,256); add(r);
r.addAdjustmentListener (this);

gl = new Label("Green"); add(gl);
g = new Scrollbar(Scrollbar.HORIZONTAL,0,1,0,256); add(g);
g.addAdjustmentListener (this);

bl = new Label("Blue"); add(bl);
b = new Scrollbar(Scrollbar.HORIZONTAL,0,1,0,256); add(b);
b.addAdjustmentListener (this) ;

color = new Label("(0,0,0)"); add(color);

public void adjustmentValueChanged(AdjustmentEvent e){

setBackground(new Color(r.getValue(),g.getValue(),b.getValue()));
String 1="("+String.valueOf(r.getValue())+","
+String.valueOf (g.getValue Q) +","
+String.valueOf (b.getValue (D) +")";
color.setText (1) ;
repaint();
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13.1 0OO0OO

0123000000000000000000000000000000000000000
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0 13.1.1: 000000 (000)
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gboooboboobobooboboboobobobooooboboboooobobaonoo
ggboaboobooogobdobaobooooooboobobobooboboooooobaoonoo
gbbogbooobbooboobuoobuooboobooon

o000 1200000000000 b0O00OO0OOobOOoOOOoO0OobOOoOoOooboOoDOon
gboboobboooobdd

13.2 Panell OO

JavaOOOOO U(DODOOO0O0OOO0OOO0)00000000O0O0DO0O0O000O0O0O0OOO
000000000 UID000O00O0000 (Container) 000 O0OPanel 0000 Container
cooooo

ooooOoOOO0O0000000oooooOoOO0o0oO0o0ooOoooooooO00nn label OO
O0O0OO00O Panel OOOOOOOOOOODO RGBColor OODODO java.awt.Panel DO O OO0
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0 13.1.2: 000000 (000)

00000 (o0o0oo 13.2.1)0
coobooooOoooboooboOoooooboOoooboooboOooobob0 rgpd0oooooOonO
AdjustmentListener U0 O UODOOUOOOOOOOONO
coooooooobooooooon

adjustmentValueChanged (AdjustmentEvent e)

Oo0OO0OO0OO0O000000000 rgpO0000000000O rgbvaluedOOOOOOOOO
000000 rgp0000000O0OCOCOOOORGBCOlorJ0000O0OOOO0O0O0O0OO
00000000000 (Event) 000D O0O0ODOODOO0OO00O0OOODOOOOOOOOOOOOO
ocooooooooooooooooooOoOooooOoOoooOoOooOoOCOoobOOoOoOoooooOn
ocooooooooooooo
OO0OO0OrPanel000O0O0O0O0OOOOOOCCOOOOOOOCCOOOOCCOOOOOOOCBO
ubb00db00adjustmentlistener UO O OUOOOO0OO0O00 rgp00 000000000
ooooooooo
OO00000Q0 addAdjustmentListener (AdjustmentListener 1) 000 OO00O0OO0O0ODOO
1000000000000000000000000O0O0O0000000 1100000000
oooo
OoO0OO0OO0O0O0O000000000000adjustmentValueChanged (AdjustmentEvent e) O
gooooooooooboo

11.adjustmentValueChanged(e)

gbooboobbiligobogobgobgobgobgda
gbbogboobooboobooboooobooooboobobboobonooooaobooan

gbboobobooboboboboboabooboobboboobnnoboooboobooaoboaoboo

gbobogbooboobboobboobooobuoobooboaa
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Program 13.2.1 RGBColor.java
import java.awt.*;

import java.awt.event.x*;

import java.applet.*;

public class RGBColor extends java.awt.Panel implements AdjustmentListener
{

Scrollbar r,g,b;

Label rl,gl,bl;

Color rgb;

String rgbvalue;

AdjustmentListener 11;

RGBColor(){//00000O0O0O
setLayout (new GridLayout(3,2));
//0
rl = new Label("Red"); add(rl);
r = new Scrollbar(Scrollbar.HORIZONTAL,0,1,0,256); add(r);
r.addAdjustmentListener(this);// 0000000000000
//0
gl = new Label("Green"); add(gl);
g = new Scrollbar(Scrollbar.HORIZONTAL,0,1,0,256); add(g);
g.addAdjustmentListener(this);// 0000000000000
//0
bl = new Label("Blue"); add(bl);
b = new Scrollbar(Scrollbar.HORIZONTAL,0,1,0,256); add(b);
b.addAdjustmentListener(this);// 0000000000 0OCO

13.3 RGBColorOO QOO O00

O0000O00O00RGBColor JO0DODODOOOOOODO (DDODODO 13.3.1)0ColorSample
UO00-—0000RGBColor UOOOOOOOODN rgbl ColorLabel OO OUOOOOODN color
goboboogobobboodbdd rgpdddb0oddnbbOd addAdjustmentListener O 0 O
U000 colorO00000O00O0OO0O0OOOO

ColorLabel OO OO Label DO OO0 OO O DadjustmentValueChanged (AdjustmentEvent e)
cooboooooobrgpOOOO0OOOOOOODOOOOOOOOODOOOOOOOOOOO

OO00000000000 swperJO0OO0O0OOO0OO0ODOOOO0OOO0OOO LabelOOOOOOOO
OO000000Label DOOOO0OOOOCOOOOOOOOOOOOOCOOO0 rgpnooon
ooo
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Program 13.2.2 RGBColor.java 0 0 O

public void adjustmentValueChanged(AdjustmentEvent e){//00000000000000O
rgb = new Color(r.getValue(),g.getValue(),b.getValue());// OO0 O0O
rgbvalue="("+String.value0f(r.getValue())+","

+String.valueOf(g.getValue())+","
+String.valueOf(b.getValue())+")";// 0000000000
11.adjustmentValueChanged(e);// 0000000000000 00O0OOOOOOO

}

public Color getrgb(){return rgb;}//0000
public String getrgbvalue(){return rgbvalue;}//0000000000000O

//0000000000C00000000000
public void addAdjustmentListener (AdjustmentListener 1){11=1;}

Program 13.3.1 ColorSample.java
import java.awt.*;

import java.awt.event.x*;

import java.applet.*;

public class ColorSample extends java.applet.Applet
{

RGBColor rgb;//00000000000O

ColorLabel color;//00000000O00O0O

public void init(){
setLayout(new GridLayout(2,1));

rgb = new RGBColor(); add(rgb);

color = new ColorLabel(" ( 0, 0, 0) ",rgb); add(color);
rgb.addAdjustmentListener (color);
}
}

//000000000
class ColorLabel extends java.awt.Label implements AdjustmentListener

{
RGBColor rgb;

ColorLabel(String s,RGBColor rgbd){
super (s) ;
rgb=rgbd;

}

public void adjustmentValueChanged(AdjustmentEvent e){
setBackground (rgb.getrgb());
setText (rgb.getrgbvalue());
repaint();
}
}
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Program 13.4.1 ColorSample.java(00 0 00)

import java.awt.*;

import java.awt.event.x*;

import java.applet.*;

public class ColorSample extends java.applet.Applet

{

}

Frame frame;
RGBColor rgb;//0000000O000O0O
ColorLabel color;//00000000000O0O

public void init(){

}

frame = new Frame("RGB");

rgb = new RGBColor(); frame.add(rgb);
frame.setSize(200,100) ;

color = new ColorLabel(" ( 0, 0, O0)
rgb.addAdjustmentListener (color) ;

public void start(){

}

frame.setVisible(true);

//000000000
//00

",rgb); add(color);

gbobooobobooboobooboooboobooooboo vIcoobooooobooboooooo

oobooobooobooboooboooobooooobooobooooooobo0ooobooooDo 12310
OO000OQ PanelOODODOOOOOCO0OO00OOContainer0 00000 FrameOOOODODODO

ooood 134100000000 1231 000000000000 0Framed 00O
OO0 frame 0000000000000 RGBColor OODODODODODO rgb OO frame.add(rgb) O
doodoooobooooooooooon
JdddddddddoooooogoooooooooDoobooooooooooDo
00000000000 frame.setVisible(true) 00D 00 start 00O O0O0OO0O0OO00OO
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140 OO0

141 0OO0O0OO0OO0oOooOon

00000000000 000000000000000000000000000000 (Cellular
Automaton) 000000000000 OOO

gbooboobooobboobbobooboboboboboboboobooboobooboboaon
ubgbooboobobobobobooobobbobobobobobooboboboboboboaaa
gbboogbooobobooboboboboboobooboobobooon

gbooobobooooboobooboboobooboboobob1boobooooooboobooooooon
{0,1,...,k—-1}0000000000000000DO0ODOO0 ,000000)00000O0ODO
gbooobooboobo-0bobboobuoboboooobooda

Si(t + 1) =F (Si_r(t), Sl'_r_;,_l(t), cey Si(t), cey 8¢+r(t)) (1411)

gboboobbooboobgoobooon
ocoooooooodk=200r=100000000000000000O00O0DO010DO
gbboogoboooobobobobobooouoobobobooboouobobobonoo
oooooSs. WolframOOOOODOOOOOODOOOODOOOODOOOOOODOOOOOO
gboboboobooooboobooboooobooboo3boobob10booboboooobO 10O
gbooooooooOoobooobobooboobooooboooosooobOob 1000200000
00080000000000008O00000 0000 10000000022 =25600000
gboooooboogo 2600000000000 0D00000O0O00O0DOO0O0
obooooob0oboboboboouboooooooboo4g 20000000

184 = (10111000) (14.1.2)

gbboobbooboobgobooooo

(14.1.3)

3 3 3 3 3 3 3

0oo 001 010 011 100 101 110 111
0 0 0 1 1 1 0 1

gbbogboobooboboboooboobooboobobooboooboaon
gbobdoooboobooboboobboboob10o0ob0O0bOOoOobbOooboboOobobObOooDboboOoon
gboboobobooboboobgoobooon
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14.2 CAdefd 00O

obooooooooooooboboobogJavabO000O0OO0OO0OODOOO 1421000000000
00000 O000OoOoO0oooOooU0OoooOoOOoDOCanvasO 00O OOOOODO

Program 14.2.1 CAdef.java

import java.awt.*;

import java.lang.Math;

import java.util.Date;

public class CAdef extends java.awt.Canvas

{
int t;
int rule[]= new int[8];//000000000O
final int s=2; //0000000
final int n=300; //00000
final int tmax=200; //00000

int site[] = new int[n];
int sited[] = new int[n];

CAdef (Color fg, Color bg, int rr){
setSize(500,500) ;
setForeground(fg); setBackground(bg);
mkrule(rr); /000000000000 O0O0O0OCOOOOO
cainit();

}

private void cainit(){//000000
for(int i=0;i<n;i++){site[i]l=(int) (2*Math.random());}
}

private void updatestate(){//0000
int in;
in = 4*site[n-1]+2*site[0]+site[1];
sited[0]=rule[in];
for(int i=1;i<n-1;i++){
in = 4*site[i-1]+2*site[i]+site[i+1];
sited[i]=rule[in];
}
in = 4*site[n-2]+2*site[n-1]+site[0];
sited[n-1]=rule[in];
for(int i=0;i<n;i++){
site[i]=sited[i];
}
}

gboobooaoboan

final int s=2; //0000000
final int n=300; //00000d
final int tmax=200; //00000d
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ooooobooo 2000b0b0o0obooboobobgbobgo o0 oobobOooDb 20000
googoodoobobobobbobbbbobooobbbb final oo oboboboboooboo
gogobbboooboooooooobboooboobboobbboboooobbooobn
O (periodic boundary) 000000

Program 14.2.2 CAdef.java 0 00O

private void showstate(int j,Graphics g){//0000
for(int i=0;i<n;i++){
if (site[il==1){
g.fillRect (s*i,s*j,s,s);
}
}
}

private void mkrule(int r){//00000000O
int m;
for(int i=0;i<8;i++)rulel[i]=0;
int i=0;
while(r!=0){
m=r%2;
rule[i]=m;
r=r/2; i++;
}
}
public void paint(Graphics g){
t++;
if (t==tmax){initialize();
g.setColor(getBackground()) ;
g.fillRect(0,0,n*s, tmax*s) ;
g.setColor(getForeground()) ;
}
elseq{
showstate(t,g) ;updatestate() ;
}
}

public void update(Graphics g){paint(g);}

public void initialize(){t=0;3}
public void clear(){t=tmax-1;}
public void chrule(int r){
mkrule(r); t=0; cainit();
}
}

ooobobooobobboo0obobod mkrule0ODO0OOD0OOO8ODOODO OO 10000
o0o00o0O0b000b00oo0b00oDO0bO chruleO0O0OO0OD0OODOOO

oo0b00obDo0O0000o0b0b0000b000b0 wdateD OOOOOOODODOOOOupdate
U0 paint JUOO0OO0DOOOOO updatestatel U UOUOODO OO showstate U O ODOOO
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Program 14.3.1 WolframCA .java
// WolframOOOOOOOODOOO

import java.applet.*;
import java.awt.*;
import java.awt.event.x*;

public class WolframCA extends java.applet.Applet
implements Runnable, ActionListener, ItemListener
{

Thread runner;
CAdef ca;//0000000000ODO

Button start, stop;
Label rulelabel;
Choice rules;

Frame frame;

int started=0;
int rr=90;

public void init(){//000000D000O0O
start=new Button("Start");add(start);// 0000000
start.addActionListener (this);

stop=new Button("Stop");add(stop);// 0000000
stop.addActionListener(this);

MkRules();//0000000

rulelabel= new Label() ;add(rulelabel);
rulelabel.setText("Rule #="+String.valueOf (rr));

frame = new Frame("Cellular Automata");//000000000
frame.setSize(500,500) ;

setBackground(Color.cyan); setForeground(Color.red);
ca=new CAdef (getForeground(),getBackground(),rr);
frame.add(ca);

000000000 (init) 0000000000000 O0OO0OO0OOOOOOOOOOOOOO0
gboobgbooboobooooobobooboboobobobaobboooooboobooboooo
gboobooaoboan

gbooboboogoooobogbobobbobobobooboboooouooooobobon
gbbooboboooboboooboobobobooboboooboboooobooan
gboobooaoboaoboan
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gboooobooboobooobogboboboboooooooaoboobooooaooobooan
gbbogbooaobooboboobboobooboobooboboobooboobobooboabo

Program 14.3.2 WolframCA .java 0 O

public void start(){
if (runner == null){
runner = new Thread(this) ;runner.start();
}
}

public void stop() {
if (runner '= null){
runner.stop(); runner = null;
}
}

public void run() {
while(true){
repaint();
try  {Thread.sleep(50);}
catch (InterruptedException e){}
}
}

public void paint(Graphics g){
if (started==1){
ca.update(ca.getGraphics());
}
}

gbbodabooobobbdbibdactionPerformed 0000 OOOOOOOOOOOOO0ON
gbooobooaoboobboobooboobooboaobooooboaboa
ubboobboobobobooboobuilitemStateChanged O UODOOOOOO
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Program 14.3.3 WolframCA .java O O

public void actionPerformed(ActionEvent e){

String cname=e.getActionCommand() ;

if (cname.equals("Start")){// 00000000000 ODODO
runner.resume () ;
started=1;
frame.setVisible(true);

}

if (cname.equals("Stop")){//000000000000O00O0O
runner . suspend () ;
ca.clear();
started=0;
frame.setVisible(false);

public void itemStateChanged(ItemEvent e¢){//000000000O
rr=rules.getSelectedIndex()+1;
ca.chrule(rr);
rulelabel.setText("Rule #="+String.valueOf (rr));
runner . suspend () ;
ca.clear();
runner.resume () ;
started=1;
frame.setVisible(true);

private void MkRules(O{//0000000C0ODO
rules = new Choice();
for(int i=1;i<256;i++){
rules.addItem(String.value0f(i));
}
rules.select(rr-1);
add(rules);
rules.addItemListener (this);




