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h1O ^:O"WlCHrnCF_h&

1.1 "WlCHHO)

"WlCHHO$lL*K@(P$>NI-easHKda~^lFxQ5lk.5JWm0i‘N3

HG"k%CK Java N"WlCHH@&lgKO$HTML 8q$D^j WWW NZ<8Kda~^l

FxQ5lk Java Wm0i‘N3HrX9J^ 1.1K%WWW NZ<8Kda~^l? Java N"WlC

HO$"?+b=NZ<8NltG"k+Nh&K=(5l$0iU#C/d"Ka<7gsN=($5

iKOf<6NWaK~8F=(bFrQ(kH$C?h&J$PC*J‘nD-rs!9k%

^ 1.1: Java Wm0i‘NBTA0

1.2 J1J"WlCHrnCF_h&

"WlCHNn.KO$Wm0i‘r Applet /i9N5V/i9H7Fn.9k,W,"k%^:$h

LK8zsVHello WorldWH=(9k"WlCHNcrJ<K(9%
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import java.applet.*;

import java.awt.*;

public class HelloApplet extends Applet {

public void init() {

setBackground(Color.white);

}

public void paint(Graphics g) {

g.drawString("Hello World", 50, 20);

g.drawRect(0,0,getSize().width-1,getSize().height-1);

}

}

3NWm0i‘N3sQ$kOLoN Java N/i9N3sQ$kH1MK$J<Nh&KTJ&%

% javac HelloApplet.java Enter

1.3 "WlCHrBT9k

hKRY?h&K$"WlCHO1HNWm0i‘GOJ/$HTML 8qKda~^lFBT5lkW

m0i‘JNG$HTML 8qfK$"WlCHrI_~sGBT9kH$&?0rda~‘,W,"k%

"WlCHNI_~_HBTrXj9k?0rJ<K(9%

"WlCH?0Nq0� �

<APPLET CODE="BT9k"WlCH" WIDTH=300 HEIGHT=200>

</APPLET>

CODE NztKOBT9k"WlCH>rXj7$WIDTH *hS HEIGHT NztKO$"WlCHNg

-5rtMGXj9k%APPLET ?0GO^l?VKO$"WlCHKO9Qia<?r-R9k3

H,G-k,$33GOJ,7F$k%� �

c(P$hN"WlCH HelloApplet rda~s@ HTML 8qOJ<Nh&K-R9k3H,G-k%
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<HTML>

<HEAD><TITLE>HelloApplet NB3</TITLE></HEAD>

<BODY BGCOLOR=#FFFFFF>

<H1>HelloApplet NB3</H1>

<APPLET CODE="HelloApplet" WIDTH=300 HEIGHT=200>

</APPLET>

</BODY>

</HTML>

3lrBT7?$"WlCHH1lNG#l/HjKn.7$Java "WlCHKP~7? WWW Vi

&6rQ$F=(5;kHXj5l?"WlCH,BT5lk%jZK"WlCHNF9Hr7?$NG

"lP appletviewer H$&"WlCHlQNVi&6rQ$k3HbG-k%c(PeN HTML 8q

N>0r HelloApplet.html H9kH$J<Nh&KBT9k%

% appletviewer HelloApplet.html Enter

i,

e-N HelloApplet.java H HelloApplet.html r~O7$"WlCHrBT7F_h&%
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h2O "WlCHN=$

2.1 "WlCH,M89kQC1<8

Applet /i9O java.applet QC1<8bK09kNG3lr import 9k,W,"k%^?$?/

Nlg$"WlCHOVi&6NhLeK0iU#C/r=(9k3HKJk%0iU#C/=(N?a

Np\*J/i9rs!9kN, java.awt QC1<8G"k%AWT O Abstract Window Toolkit N,

G$3NQC1<8KO$0iU#C/Ahd$YsHh}JIf<6HPC*Kh}9k?aN/i9

,8ailF$k%3liNQC1<8rI_~‘KO$"WlCHNU!$k (*.java U!$k) Nh

,GJ<Nh&K-R9k%

import java.applet.*;

import java.awt.*;

2.2 $s9?s9Na=CI

"WlCHKO init(), start(), stop()$paint()$destroy() N 5 DN$s9?s9a=CI,Q

U5lF*j$5V/i9G3lir*<P<i$I9k3HKhj+,N"WlCHrn.9k%

init() a=CI� �

q0’public void init() { ... }

"WlCH,I_~^l?~$GiKls@1BT5lk%3Na=CINfGO$asPQtNi

|=d"WlCHNg-5JINQ9JIrTJ&%� �

start() a=CI� �

q0’public void start() { ... }

Vi&6N/0dFI~KhCF$"WlCHNBT,+O5lkH-KFSP5lk%� �
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stop() a=CI� �

q0’public void stop() { ... }

>N Web Z<8K\09kJI7F"WlCHNBT,d_5lkH-KFSP5lk%� �

paint() a=CI� �

q0’public void paint(Graphics g) { ... }

"WlCHNAhrTJ&a=CI%"WlCH,GiK=(5l?H-KBT5lk[+$Vi&

6r#7F$?>N&#sI&,D8ilF$Vi&6NbFNF=(,,WKJC?lgKbBT

5lk%

paint() a=CIKO$Graphics /i9N$s9?s9,ztH7FO5lk%3lO"WlCH

N=(tKP~7F*j$3N$s9?s9Na=CIrFVvKhj$Vi&6K0iU#C/r

=(9k%

>Na=CIfG"WlCHNF=(,,WKJC?~KO repaint()a=CIrFSP93HKh

j,vJ?$_s0G paint() ,BT5lFAh,Tolk%
� �

destroy() a=CI� �

q0’public void destroy() { ... }

"WlCHN*;~KlY@1BT5lk%33GO$U!$krD8kJI$Wm0i‘N*;~

K,WJh}rTJ&%� �

=N>KH(ka=CIH7F repaint() a=CI,"k%3Na=CIrFSP9HhLrCn7F

+i paint() a=CI,FSP5lkNG$/)*KFAh7?$lgKFSP9HI$%

2.3 hLXNAh

Vi&6eN"WlCH=(NhK0iU#C/d8zsrAh9kKO$paint() a=CINztG

?(il? Graphics /i9N$s9?s9NAha=CIrFS@9%J<Ke=*JvD+Na=C

Ir(9%
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drawLine() a=CI� �

q0’drawLine(int x1,int y1,int x2,int y2);

B8 (x1,y1) +i (x2,y2) XN>~rA/%
� �

drawString() a=CI� �

q0’drawString(String str, int x, int y);

B8 (x,y) NLVK str GXj5lk8zsr=(9k%8zsNB8N6@O<^K(9h&K

8<G"k%

� �

drawRect() a=CI� �

q0’drawRect(int x,int y,int width,int height);

B8 (x,y) r8eH7F$} width$b5 height N9}ArA/%
� �

drawOval() a=CI� �

q0’drawOval(int x,int y,int width,int height);

B8 (x,y) r8eH9k} width$b5 height N9}AKb\9kJ_rA/%
� �
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drawArc() a=CI� �

q0’drawArc(int x,int y,int width,int height,int st,int ang);

B8 (x,y) r8eH9k} width$b5 height N9}AKb\9kJ_r$QY st Y+iOa$

ang YVsAh9k%

� �

setColor() a=CI� �

q0’setColor(Color c);

Ah’r c GXj5lk’K9k%c KO$J<N=K(9=ahail?’rXj7FbI$7$

7?K Color /i9N$s9?s9rn.7F3lrXj7FbI$%

>0 ’ >0 ’ >0 ’ >0 ’

black u blue D cyan 7"s gray %’

darkGray ;$%’ green P lightGray @k$%’ magenta ^<s?

orange *ls8 pink Ts/ red V yellow +’

white r

c(P$>~r*ls8’GAh9klgKOJ<Nh&K-R9k%

public void paint(Graphics g) {

g.setColor(Color.orange);

g.drawLine(x1,y1,x2,y2);

}

� �

5iK drawRect()$drawOval()$drawArc()KP~7F$=l>l fillRect()$fillOval()$fillArc()

H$&IjY7r9ka=CIbQU5lF$k%

=(NhNg-5O$Q97J$BjO HTML 8qN <APPLET>?0GXj5l? WIDTH *hS HEIGHT

KhCFhj5lk%B8OO^ 2.1 K(9h&K$8er6@ (0,0) H7F&}~, x 4N5$<}~

, y 4N5HJk%
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^ 2.1: "WlCHNAhNh

"WlCHN=(NhNg-5O"WlCHNa=CI getSize() GNk3H,G-k%VjMO

Dimension /i9N$s9?s9G$=NasP width *hS height Khj}*hSb5rNk3H,

G-k%J<Kcr(9%

public void paint(Graphics g) {

Dimension d = getSize();

g.drawRect(0,0,d.width-1,d.height-1);

}

=N>NAha=CIKD$FO$

http://java.sun.com/products/jdk/1.3/ja/docs/ja/api/java/awt/Graphics.html

JIr2HN3H%

i,

• \8GRp7? Graphics /i9Na=CIN&A$/J/Hb 4 o‘Na=CIrlsEDQ$$

?+U#N"k(r=(9k"WlCHrn.7h&%

• (N8eKXVH>0*hS(N?$Hkr drawString() a=CIrQ$F=(7h&%

• n.7?"WlCHr

http://www.csedu.kobe-u.ac.jp/home/t00xxxxx/java/e5.html

H$& URL G2HG-kh&K HTML 8qrn.7$x+7F_h&%
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h3O $YsHNhj7$

3.1 $YsHn0?Wm0i‘

3l^GKn.7F-?h&J$3s=<kGBT5lk8zY<9NWm0i‘GO$Wm0i‘,

~Or,WH9kH-KWmsWHr=(7F~OTANuVKJlPI+C?,$"WlCHNh&K

0iU#C/rxQ7?Wm0i‘GO$&#sI&,hLeK=(5lF$kV$oK-<\<Id^

&9+iN~Oru1U1k,W,"k%

3Nh&JWm0i‘GO$f<6+iN~OJIr$YsHHFS$3lK~8F0n9kh&Kn

.9k%3lr$YsHn0?Wm0i‘Jb7/O” $YsHIjVs’Event Driven”KH@&%

$YsHn0?Wm0i‘GO$$YsHrFk7J,i$J*+DbtGOW;JINnHrT&,

W,"k?a$8zY<9NWm0i‘KfYFWm0i_s0=NbN,soK$qHJk%

=3G Java N"WlCHGO$i, IV G9GKXs@9lCIrQ$F$3lr7sWkKrh7F

$k%9JoA$lQNClJ9lCI,oK$YsHrFk7$$YsH,/87?lgKO$3lK

~8?a=CIrFSP7F/lkH$&bNG"k%b7btGLNnHrT&,W,"kJiP$=

lKdjvFk9lCIr7?K8.9lPI$%

$YsHrFk9k9lCIO$"WlCHN+O~K+0*K+O5lkNG$Wm0i‘rn.9

kH-KO3lrU19k,WOJ$%3N9lCIO$$YsH,/89kH$3lKP~9kj9J<

,"WlCHKwoCF$k+r4Y$woCF$lPj9J<rFSP9%3Nj9J<KD$FO!

NOGb@7h&%

3.2 $YsHHj9J<N/i9

3sTe<?N GUIJGraphical User InterfaceKOoK77/JCF*j$-h$INh&J$YsH

Nh},Wm0i‘KWa5lk+O,+iJ$?a$Applet/i9KOCjN$YsHrFk7$=N

Waru1hkH$&!=OwoCF$J$
1
%

=NeojKj9J<HFPlk$s?<U’$9rxQ9k%j9J<O$YsHKP~7F$3l

ru1hka=CIr}CF$k%= 3.1 K$YsHH=lKP~9k$YsH/i9*hSj9J<$j

9J<,-9ka=CIrss9k%

1Java1.0 ^GO"WlCH,CjN$YsHru1hka=CIr}CF*j$3lrBu9k3HG$YsHh}rT&3H
,G-?%3N}!O-R,J1GO"k,$@p-Kg1k?a Java1.1 J_GOd)5lJ$%
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= 3.1: Java1.1 J_K*1k$YsHHj9JNP~

$YsH/i9 j9J$s?<U’$9 j9Ja=CI

ActionEvent ActionListener actionPerformed()

AdjustmentEvent AdjustmentListener adjustmentValueChanged()

ComponentEvent ComponentListener componentHidden()

componentMoved()

componentResized()

componentShown()

ContainerEvent ContainerListener componentAdded()

componentRemoved()

FocusEvent FocusListener focusGained()

focusLost()

ItemEvent ItemListener itemStateChanged()

KeyEvent KeyListener keyPressed()

keyReleased()

keyTyped()

MouseEvent MouseListener mouseClicked()

mouseEntered()

mouseExited()

mousePressed()

mouseReleased()

MouseMotionListener mouseDragged()

mouseMoved()

TextEvent TextListener textValueChanged()

WindowEvent WindowListener windowActivated()

windowClosed()

windowClosing()

windowDeactivated()

windowDeiconified()

windowIconified()

windowOpened()

$YsH,/87?]KO$$YsH/i9N$s9?s9,j9Ja=CIKztH7FO5l$3

lKpE$F,WJpsr@k3H,G-k%c(P$MouseEvent /i9O getX()$getY() H$&a

=CIr-7F*j$$YsHN/87?~@K*1k^&9+<=kNLVr4Yk3H,G-k%

3.3 $YsHh}NWm0i‘c

B]NxQ!r+?[&,I$@m&%!KJ1J*(+-=UHNWm0i‘r(9%
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1: import java.applet.*;

2: import java.awt.*;

3: import java.awt.event.*;

4:

5: public class Scribble extends Applet

6: implements MouseListener, MouseMotionListener {

7: private int lx, ly;

8:

9: public void init() {

10: this.addMouseListener(this);

11: this.addMouseMotionListener(this);

12: }

13:

14: // MouseLisnter $s?<U’$9Na=CI

15: // f<6,\?sr!7?H-KFSP5lk

16: public void mousePressed( MouseEvent e ) {

17: lx = e.getX();

18: ly = e.getY();

19: }

20:

21: // MouseMotionLisnter $s?<U’$9Na=CI

22: // f<6,\?sr!7?^^^&9rIiC07?H-KFSP5lk

23: public void mouseDragged( MouseEvent e ) {

24: Graphics g = this.getGraphics();

25: int x = e.getX();

26: int y = e.getY();

27: g.drawLine(lx, ly, x, y);

28: lx = x;

29: ly = y;

30: }

31:

32: // MouseLisnter $s?<U’$9Na=CI

33: // 33GOxQ7J$bN

34: public void mouseReleased(MouseEvent e) {}

35: public void mouseClicked(MouseEvent e) {}

36: public void mouseEntered(MouseEvent e) {}

37: public void mouseExited(MouseEvent e) {}

38:

39: // MouseMotionLisnter $s?<U’$9Na=CI

40: // 33GOxQ7J$bN

41: public void mouseMoved(MouseEvent e) {}

42: }
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J<$rb%

6 T\ MouseListener H MouseMotionListener N$s?<U’$9NBurk@7F$k%3lKh

j$3N Scribble/i9,3liNj9J<KP~9k$YsHNh@rT(k3HKJk%

10,11 T\ $YsHNj9J<,+,+HJthisKG"k3Hr$$YsHFk9lCIKP?9k%X

H$&$YsHKX9kj9J<NP?O$J<Nh&JA0GT&%

$YsHr/89k*V8’/H.addXListner($YsHNj9J<)

33GO Applet/i9=NbN,^&9KX9k$YsHr/89kNG$V$YsHr/89k*

V8’/HWbV$YsHNj9J<Wb=N"WlCH+HJthisKHJCF$k%

3NeNOG$AWT 3s]<MsHH$&$GUI tJNxQrT&,$3liNtJO=l>l

P~9k$YsHr/89k3H,G-k%c(P Button /i9Of<6,\?sr/jC/7

?H-K ActionEvent r/87$Scrollbar /i9Of<6,9/m<kP<r‘n7?H-K

AdjustmentEvent r/89k%3liKD$FOe[IRp9k%

16 T\ MouseListener$s?<U’$9Na=CIG"k mousePressed()a=CINBurTCF$

k%33G,+kh&K$j9J<Na=CIKO$P~9k$YsH/i9N$s9?s9,zt

H7FO5lkJ3NlgO MouseEvent/i9N$s9?s9K%a=CIbGO$3lrQ$F

$YsHNh}rT&3H,G-k%

34A41 T\ MouseListener*hS MouseMotionListenerO#tNa=CIr-9k,$33GxQ9

ka=CIO mousePressed() H mouseDragged() N_G"k%7+7$3liNa=CIO9Y

Fj]a=CIH7Fk@5lF$kNG$xQ7J$a=CIKD$Fb3Nh&KuNa=CI

H7FBu9k,W,"k%

3lO Java1.1 K*1k$YsHh}K*$Fc3Q(JH3mG"k,$!KRYk"@W?rx

Q9k3HGrC9k3H,G-k%

i,

ScribbleWm0i‘r3sQ$kBT7$$YsHh}KD$F}r7h&%P~9k HTML U!$

k,,WKJk3HKmU7h&%

3.4 "@W?NxQ

5F$j9J<rBu9k?SKxQ7J$#tNa=CI^G-R7J/FOJi$NOjVH@(

k@m&%3Ndjrrh9k}!H7Fj9J<KP~7?"@W?H$&/i9,"k%

"@W?OP~9kj9J<Na=CIr4FuNa=CIGBu7?/i9G"j$3lrH%JextendsK

7F$,WJa=CI@1r*<P<i$I9k3HG$YsHrh}9k3H,G-k
2
%

2
4FNj9J<KP~7?"@W?,QU5lF$ko1GOJ$3HKmU7h&%5M$#tNa=CIr}Dj9J<K

O"@W?,QU5lF$k,$1lNa=CI7+}?J$j9J<Jc(P ActionListener JIKO"@W?,QU5lF$
J$%
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eN*(+-Wm0i‘r"@W?rxQ7Fq-9(F_h&%3Nlg$xQ7F$ksDNj9

J<JMouseListener*hS MouseMotionListenerKKP~7?"@W?rH%7?/i9,,WHJk

?a$/i9O4tG 3 DHJk%33GO Scribble2H MyMouseListener$MyMouseMotionListener

H$&>0H7?%J<KWm0i‘r(9%

1. Scribble2 /i9

3lO"WlCH\NN/i9G"k%Wm0i‘O init()a=CIN_+iJCF*j$CKq

7$H3mOJ$@m&%

1: import java.applet.*;

2: import java.awt.*;

3: import java.awt.event.*;

4:

5: public class Scribble2 extends Applet {

6: int lx, ly;

7:

8: public void init() {

9: MouseListener ml = new MyMouseListener(this);

10: MouseMotionListener mml = new MyMouseMotionListener(this);

11:

12: this.addMouseListener(ml);

13: this.addMouseMotionListener(mml);

14: }

15: }

9,10 T\ sDNj9J<KP~7?"@W?N$s9?s9r8.9k%

12,13 T\ 3N$s9?s9r$"WlCHK*$F/87?$YsHNu1hjMH7FP?9k%

2. MyMouseListener /i9

3lO MouseListenerKP~9k/i9G$MouseAdapter /i9rH%7Fn.5lF$k%
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1: import java.applet.*;

2: import java.awt.*;

3: import java.awt.event.*;

4:

5: class MyMouseListener extends MouseAdapter {

6: private Scribble2 sc;

7:

8: public MyMouseListener(Scribble2 s) {

9: sc = s;

10: }

11:

12: public void mousePressed(MouseEvent e) {

13: sc.lx = e.getX();

14: sc.ly = e.getY();

15: }

16: }

3. MyMouseMotionListener /i9

3lb MyMouseListener/i9H1MG$MouseMotionAdapter/i9rH%7Fn.5lF$k%

1: import java.applet.*;

2: import java.awt.*;

3: import java.awt.event.*;

4:

5: class MyMouseMotionListener extends MouseMotionAdapter {

6: private Scribble2 sc;

7:

8: public MyMouseMotionListener(Scribble2 s) {

9: sc = s;

10: }

11:

12: public void mouseDragged(MouseEvent e) {

13: Graphics g = sc.getGraphics();

14: int x = e.getX();

15: int y = e.getY();

16: g.drawLine(sc.lx, sc.ly, x, y);

17: sc.lx = x;

18: sc.ly = y;

19: }

20: }
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e-N"@W?rQ$?Wm0i‘O$-R,J1KJj+L7,h/Jkl}G$J<Nh&Jdj

@,"k%

• j9J<Ni|=~K"WlCHN$s9?s9rO9,W,"kJMyMouseListener/i9’8A

10 T\$MyMouseMotionListener /i9’8A10 T\K3H%

• "WlCHNbtQtK$j9J<+i"/;99k,W,"kJMyMouseListener/i9’13,14

T\$MyMouseMotionListener /i9’16A19 T\K3H

3lrrh9k?aN}!H7F Java1.1 +i3~5l?bt/i9rxQ9k3H,G-k%

i,

• e-N Scribble2 Wm0i‘r3sQ$kBT7$$YsHh}KD$F}r7h&%BTKOP

~9k HTML U!$k,,WKJk3HKmU7h&%

• 2.3 ONi,Gn.7?"WlCHrJ<Nh&K~$7h&%

(rsgJeQU7$hLNCjNLVJf<6K,+kh&K9kKr/jC/9kHZjXo

kh&K9k

3.5 bt/i9rQ$?}!J$:lrb=jK

bt/i9KD$FO^@i,fGb@r7F$J$NG$33GObt/i9rQ$?Wm0i‘r

(9KHIa$rbO!sJ_KT&3HK9k%



22 h 3 O $YsHNhj7$

1: import java.applet.*;

2: import java.awt.*;

3: import java.awt.event.*;

4:

5: public class Scribble3 extends Applet {

6: private int lx, ly;

7:

8: public void init() {

9: this.addMouseListener(new MouseAdapter() {

10: public void mousePressed(MouseEvent e) {

11: lx = e.getX();

12: ly = e.getY();

13: }

14: });

15:

16: this.addMouseMotionListener(new MouseMotionAdapter() {

17: public void mouseDragged(MouseEvent e) {

18: Graphics g = getGraphics();

19: int x = e.getX();

20: int y = e.getY();

21: g.drawLine(lx, ly, x, y);

22: lx = x;

23: ly = y;

24: }

25: });

26: }

27: }
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h4O AWT3s]<MsHNxQ

4.1 AWT3s]<MsH

GUI 3s]<MsHO$Java GxQG-k GUI n.QNtJNmNG"k%=NfGbCK$AWT 3

s]<MsHHO$AWT QC1<8K*$FjA5l?l"N GUI tJrX9%3lrQ$k3HKh

j$hj>6*Jf<6$s?<U’$9r$FWKB=9k3H,G-k%AWT N>Kb$->JH

3mGO Swing JI$Java KOsoK?/N GUI tJ,s!5lF$k,$33GO AWT K^^lk

GUI tJNe=*JbNrRp9k%hj+,N\*K"C? GUI tJKD$FOi$VijN^Ke"

kJIr2MK7F_7$%

4.2 AWT3s]<MsHNxQ

Java G GUI tJrxQ9kKOJ<N 4 DN9FCWr’‘%

1. 3s]<MsHNn.’GUI 3s]<MsHO>N Java N*V8’/HH1MK$3s9Hi/?

rFSP7Fn.9k%3s9Hi/?,INh&Jztr,WH9k+KD$F$33K4Frq

-<93HOU#,J$NG*si$s^Ke"kJIr2H7F_7$%

c(P$”Quit” r=(9k Button3s]<MsHrn.9kKO!Nh&KT&%

Button quit = new Button("Quit");

3s]<MsHOLo$"WlCHN init()a=CIbGn.5lk%

2. 3sFJK3s]<MsHrIC’3sFJO GUI tJr[V9k?aN+(J$HNh&JbN

G"j$4FN3s]<MsHO3sFJNbtKV/,W,"k%Java K*1k3sFJO4F

java.awt.ContainerN5V/i9G"k%3l^GKxQ7F$k Appletb3sFJG"k%3

sFJO=l+H,3s]<MsHJNG$3sFJNfK3sFJr[VJM9HK9k3HKh

j$hj#(JxQ!,D=G"k%

3sFJKO$add()a=CIrQ$F3s]<MsHrIC9k%c(P$"WlCHK quit()

\?srIC9kKO$!Nh&K-R9k%

this.add(quit) /* this OJ/FbI$ */

LayoutManagerrQ$F3s]<MsHN[Vr+0*Khj9klgKO$add()a=CIK$5

iK3sFJbGNLVJIrXj9kzt,Coklgb"k%

3sFJXN3s]<MsHNICb"WlCHN init()a=CIbGT&N,lL*G"k%

3. 3sFJbtN3s]<MsHNT."k$O[V’3$F$3s]<MsHNLVHg-5r_j

7$GUI N0Qr409k%setBounds()a=CIrQ$F$F3s]<MsHNLVHg-5r$

>\Xj9k3HbG-k,$?/NlgO LayoutManager rQ$F+0*K[V9k%
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4. 3s]<MsH,/89k$YsHNh}’GUI 3s]<MsHO$h 3 OGXs@^&9‘nd

-<\<I‘nH$C?clYkN$YsHK~8F$=l>lKjA5l?$YsHr/89k%

c(P$Button*V8’/HeG^&9\?sr/jC/9kH$=N MouseEvent O$\?sK

ActionEventH$&$YsHr/85;k%

4.3 GUI3s]<MsH

4.3.1 AWTK^^lkGUI3s]<MsH

AWT K^^lk3sFJr|/ GUI tJNltr= 4.1 K(9%GUI tJN04Jj9HH=NxQ

!KD$FO Java NjU!ls9JIr2H7F_7$%

= 4.1: AWT 3s]<MsH

3s]<MsH b@

Button WC7e0\?s

Canvas Ahd5V/i9r+9?^$:9kNK,7?uN3s]<MsH

CheckBox *rH*rr|,G-kH0k7-\?s

Choice ImCW@&sj9H"k$O*W7gsaKe<

Label lTNF-9Hr=(

List *rD=J‘\Nj9H

Scrollbar 9/m<kQN9i$@

TextArea F-9HN=($T8KHQ9k#tTNF-9HNh

TextField lTNF-9H~ONh

4.3.2 GUI3s]<MsHNxQc

J<KM9J GUI 3s]<MsHr"WlCHKda~s@cr(9%"WlCHO=l+H,3sF

JJNG$=N^^ GUI 3s]<MsHrICG-k3HKmU7h&%
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1: import java.awt.*;

2: import java.applet.*;

3:

4: public class GuiExample extends Applet {

5: Button okButton; // /jC/\?s

6: TextField nameField; // F-9Hr~O9k textField

7: CheckboxGroup radioGroup; // i8*\?s 0k<W

8: Checkbox radio1, radio2; // radioGroup QN*r9ki8*\?s

9: Checkbox option; // H)7?*r\C/9

10:

11: public void init() {

12: okButton = new Button("A button"); // \?sNi|=

13:

14: // F-9HHU#<kIN95

15: nameField = new TextField("A TextField",100);

16:

17: // i8*\?s0k<Wri|=9k

18: radioGroup = new CheckboxGroup();

19:

20: // GiNi8*\?s#iYkF-9Hr?("

21: // IN0k<WK09k+5($GU)kHuVr_j9k

22: radio1 = new Checkbox("Radio1", radioGroup, false);

23: // *ruVG_j

24: radio2 = new Checkbox("Radio2", radioGroup, true);

25:

26: // A’C/\C/9NiYkHuV

27: option = new Checkbox("Option",false);

28:

29: // GUI 3s]<MsHNLVHg-5rXj9k#

30: okButton.setBounds(20,20,100,30);

31: nameField.setBounds(20,70,100,40);

32: radio1.setBounds(20,120,100,30);

33: radio2.setBounds(140,120,100,30);

34: option.setBounds(20,170,100,30);

35:

36: // "WlCHKIC

37: add(okButton);

38: add(nameField);

39: add(radio1);

40: add(radio2);

41: add(option);

42: }

43: }
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i,

4.3.2 ONWm0i‘rBT7F_h&%

4.4 3sFJ

4.4.1 AWTGs!5lk3sFJ

AWT Gs!5lk3sFJr= 4.2 K(9%FrameH Dialog3sFJOH)7?&#sI&r==9

k%ScrollPane O Java1.1 +iIC5l? AWT 3s]<MsHG=(NhbKda~^l?lDN3

s]<MsHr9/m<kG-k%

Panel 3sFJOFQN3sFJG"j$=l+NO!=r}CF$J$%>N3sFJNbtGM9

H9kNK,7F$k%3sFJrM9H7FxQ7F$kcr!aK(9%

= 4.2: AWT GQU5lF$k3sFJ

3sFJ b@

Container 3sFJ,XNk<H/i9

Frame -&,u~5lF$kHCWlYkN&#sI&

Window -&baKe<P<b}?J$HCWlYkN&#sI&G]CW"CW

aKe<JINn.KxQ

ScrollPane bFr9/m<kG-k3sFJ

Panel uN3sFJG$M9H5l?l$"&Hd5V/i9n.KI$

4.4.2 3sFJNxQc

J<K PanelrM9H7FxQ9kcr(9%Wm0i‘bG$add()a=CIrQ$F$3sFJK

3s]<MsHJ33GO3sFJKrIC7F$k@KmU7h&%
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1: import java.applet.*;

2: import java.awt.*;

3:

4: public class Containers extends Applet {

5: public void init() {

6: this.setBackground(Color.white);

7: this.setFont(new Font("Dialog", Font.BOLD, 24));

8:

9: Panel p1 = new Panel();

10: p1.setBackground(new Color(200,200,200));

11:

12: this.add(p1);

13: p1.add(new Button("#1"));

14:

15: Panel p2 = new Panel();

16: p2.setBackground(new Color(150,150,150));

17:

18: p1.add(p2);

19: p2.add(new Button("#2"));

20:

21: Panel p3 = new Panel();

22: p3.setBackground(new Color(100,100,100));

23:

24: p2.add(p3);

25: p3.add(new Button("#3"));

26:

27: Panel p4 = new Panel();

28: p4.setBackground(new Color(150,150,150));

29:

30: p1.add(p4);

31: p4.add(new Button("#4"));

32: p4.add(new Button("#5"));

33:

34: this.add(new Button("#6"));

35: }

36: }

i,

4.4.2 ONWm0i‘rBT7$3sFJNxQKD$F}r7h&%
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4.5 l$"&H^M<8c

4.5.1 l$"&H^M<8cNrd

4.3.2 ONcGO$setBoundsa=CIrQ$F GUI 3s]<MsHNLVdg-5rXj7?%7+

7$Java NWm0i‘O$M9JD-$c(P$HSECd PDA JI Windows HOhLNr|Ydg

-5,4/[Jkh&JD-Gb1lNWm0i‘rBT9k3H,D=G"j$3Nh&JlgKO$

setBoundsa=CIrQ$F3s]<MsHeNB8GLVdg-5rXj9kH$Windows eGO=(

5lF$?\?s,HSECNeGO=(5lJ/JCF7^&H+$8zNg-5H"sPis9KJ

kJINdj,/89k%

AWT GO$hLNr|Ydg-5KM8;:K GUI 3s]<MsHr[V9k?aN}!H7Fl$

"&H^M<8c,QU5lF$k%l$"&H^M<8cO$V"k3s]<MsHNYWdVeN[&W

H$C?j]*JLVX8rXj9k@1G$3sFJbtN GUI 3s]<MsHr+0*K[V9k%

= 4.3 Kl$"&H^M<8cNlwr(9%\ONJ_GOe=*Jl$"&H^M<8cG"k

FlowLayout$BorderLayout$GridLayout KD$Frb9k%3N>Nl$"&H^M<8cKD$F

O$$s?<MCHeNpsdqRJIr2MK7F[7$%

= 4.3: AWT l$"&H^M<8c

l$"&H^M<8c b@

FlowLayout 3s]<MsHrIC5l?gK8+i&K[V9k%3s]<MsHr

&K[V9k>5,J$lgO$<K^jV5lF[V5lk%

BorderLayout 3s]<MsHrf{He<8&NGg 5 +jK[V9k%

GridLayout 3s]<MsHrIC5l?gK8+i&$e+i<KJReKBYk%

9YFN3s]<MsHNg-5O1lHJk%

GridBagLayout 3s]<MsHrJReKBYk%3s]<MsHNB8dg-5rJR

1LGXj9k3H,G-k%

CardLayout F3s]<MsHr3sFJr1lNg-5K7$EMF[V9k%1~

K=(5lkNOXj5l?3s]<MsHN_G"j$3lrZjX(

k3H,G-k%

4.5.2 FlowLayout

FlowLayoutl$"&H^M<8cO$Panel3sFJNGU)kHNl$"&H^M<8cG"j$3

s]<MsHrIC5l?gK8+i&K[V9k%3s]<MsHr&K[V9k>5,J$lgKO$

<K^jV5lF[V5lk%3s]<MsHNg-5O405lk3HOJ/$&K>r,G-?H7

Fb$=lO=N^^K5lk%

FlowLayout N3s9Hi/?Oztr 3 D}A$gK$3s]<MsHN[V}!H$8&$e<N

3s]<MsHVNurNg-5rXj9k%3s]<MsHN[V}!H7FO$87($;s?js

0$&7(N$:l+rXj9k3H,G-k%

J<KWm0i‘cr(9%3NWm0i‘GO$J<Nh&K FlowLayout,xQ5lF$k%

6 T\ "WlCHNl$"&H^M<8cr FlowLayoutK_j9k%3s]<MsHO8s;G[V5

l$3s]<MsHNe<8&NVVO 10 H9k%
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8 T\ \?sr 10 D$gKIC9k%

1: import java.applet.*;

2: import java.awt.*;

3:

4: public class FlowLayoutExample extends Applet {

5: public void init() {

6: this.setLayout(new FlowLayout(FlowLayout.LEFT, 10, 10));

7: for( int i = 0 ; i < 10 ; i++ ) {

8: this.add(new Button("Button #" + i));

9: }

10: }

11: }

4.5.3 BorderLayout

BorderLayoutO7P7PxQ5lkl$"&H^M<8cG"j$3lO3s]<MsHrf{H$=

lrhjO‘h&Ke<8&K[V9k%3s]<MsHr BorderLayout rl$"&H^M<8cH7

FQ$?3sFJKIC9klgKO$J<Nh&K 2 D\NztGINLVK3s]<MsHrIC9

k+Xj9k%

this.add(button, "North");

3s]<MsHrIC9kLVO^ 4.1 Nh&K Center$North$South$East$WestH$&8zsGX

j9k%

BorderLayout N3s9Hi/?Oztr 2 Dhj$[V5lk3s]<MsHVN8&$e<Nur

Ng-5rXj9k%

^ 4.1: BorderLayout K*1k3s]<MsHN[V

J<KWm0i‘cr(9%
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1: import java.applet.*;

2: import java.awt.*;

3:

4: public class BorderLayoutExample extends Applet {

5: String[] b = {"North", "South", "East", "West", "Center"};

6: public void init() {

7: this.setLayout(new BorderLayout(10, 10));

8: for( int i = 0 ; i < b.length ; i++ ) {

9: this.add(new Button(b[i]), b[i]);

10: }

11: }

12: }

4.5.4 GridLayout

GridLayout OJReK3s]<MsHr[V9k%3s]<MsHNBSO$IC5l?gK$8e

+i&<HJk%FJRNg-5O$3sFJNb5H}rXj5l?JRNtGdC?bNHJj$I

C5l?3s]<MsHO4F3NJRNg-5K7(ilk%

B]NH3m$GridLayout OJRuN^^xQ5lk3HO/J$%i|=~K$Ttb7/Ost

N_rXjJ>}O 0 H9kK7F$8&b7/Oe<Ku>Nt@13s]<MsHr[V9k?aK

xQ5lk3H,?$%w?h&J\*H7FO FlowLayout ,xQG-k,$FlowLayout GO$~j

-iJ$3s]<MsHO!NTK^jV5lk?a$GridLayout rQ$k3HN[&,?$%

GridLayoutO3s9Hi/?Nztr 4 DHj$Tt$stH$3s]<MsHVN8&&e<Nur

Ng-5rXj9k%

J<KWm0i‘cr(9%3NWm0i‘GO

6 T\ TtO 0 K$stO 3 K$8&&e<N3s]<MsHVNurO 10

KXj7F$k%

1: import java.applet.*;

2: import java.awt.*;

3:

4: public class GridLayoutExample extends Applet {

5: public void init() {

6: this.setLayout(new GridLayout(0, 3, 10, 10));

7: for( int i = 0 ; i < 10 ; i++ ) {

8: this.add(new Button("Button #" + i));

9: }

10: }

11: }
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4.5.5 l$"&H^M<8cNM9H

33^G$fS*7sWkJl$"&H^M<8cNRpr7F-?%5iK#(Jl$"&Hrn.

7h&H9klgKO$GridBagLayout d$5iKO LayoutManager $s?<U’$9rBu7?+0

N/i9rn.9k3HGB=G-k%7+7$33^GRp7?7sWkJl$"&H^M<8cr,

X*KQ$k3HKhj$+JjNl$"&HOB=G-k%

l$"&H^M<8cr,X*KQ$kKO$p\*J3sFJG"k Panel /i9N$s9?s9r

Q$k%J<KWm0i‘cr(9%33GO BorderLayoutNeJNorthKK$Panel/i9N$s9?

s9rIC7$3N Panel/i9N$s9?s9Nl$"&H^M<8cH7F 0 T 3 sN GridLayout

rXj9k3HKhj$^ 4.2 K(9h&J[VrB=7F$k%

1: import java.applet.*;

2: import java.awt.*;

3:

4: public class LayoutNestExample extends Applet {

5: public void init() {

6: BorderLayout bl = new BorderLayout(); //3s]<MsHVNurO8‘

7: GridLayout gl = new GridLayout(0,3); // 0 T 3s$urO8‘

8: Panel panel = new Panel();

9:

10: this.setLayout(bl); // "WlCHNl$"&HO BorderLayout

11: panel.setLayout(gl); // panel Nl$"&HO GridLayout

12:

13: this.add(new Button("South"), "South");

14: this.add(new Button("West"), "West");

15: this.add(new Button("East"), "East");

16: this.add(new Button("Center"),"Center");

17: this.add(panel, "North"); // Panel N$s9?s9reKIC

18:

19: panel.add(new Button("North Left"));

20: panel.add(new Button("North Center"));

21: panel.add(new Button("North Right"));

22: }

23: }
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^ 4.2: l$"&H^M<8cNM9H

4.6 GUI3s]<MsHK*1k$YsHNh}

4.6.1 5W

\ONGeK$GUI 3s]<MsHK*1k$YsHh}rRp9k%GUI 3s]<MsHK*1k$

YsHh}O$p\*KOh 3 OGRp7?$YsHNhj7$H18G"k%J<K=NjgrRYk%

1. GUI 3s]<MsH,/89k$YsHJXXXEventKr4Yk%

2. GUI 3s]<MsH,/89k$YsHKP~7?j9J<JXXXListenerKr4Yk%,WK~

8F"@W?b4Yk
a

%"@W?>OLo$j9J</i9NVListenerWNt,rVAdapterW

KQ(?bNJ3NcGO XXXAdapterKHJk%

3. j9J<^?O"@W?rH%7$,WJa=CIrBu9k%

4. H%7?j9J<^?O"@W?r GUI 3s]<MsHNP~9k$YsHKP?

JaddXXXListener()K9k%

a

4FNj9J<KP~7?"@W?,QU5lF$ko1GOJ$3HKmU7h&%5M$#tNa=CIr}Dj9J<K
O"@W?,QU5lF$k,$1lNa=CI7+}?J$j9J<Jc(P ActionListener JIKO"@W?,QU5lF$
J$%

H$&jgG"k%

= 4.4 K GUI 3s]<MsH,/89k$YsHNlwr(9%3lKpE$F$Button /i9r/

jC/7?lgN$YsHh}rM(F_h&%
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1. = 4.4 hj$Button /i9N$s9?s9r/jC/7?]K/89k$YsHO ActionEvent

r/89k3H,,+k%

2. = 3.1 hj$ActionEvent KP~9kj9J<O ActionListener G"k3H,,+k%

ActionListener Oa=CIrlD7+}?:$P~9k"@W?OJ$%

3. ActionListener Na=CI actionPerformed rBu7?/i9rn.9k%

4. Button/i9K addActionListener a=CIrQ$Fj9J<N$s9?s9rP?9k%

= 4.4: AWT 3s]<MsH,/89k$YsH

3s]<MsH /89k$YsH U#

Button ActionEvent \?s,/jC/5l?%

Checkbox ItemEvent ‘\,*r/*rr|5l?%

CheckboxMenuItem ItemEvent ‘\,*r/*rr|5l?%

Choice ItemEvent ‘\,*r/*rr|5l?%

Component ComponentEvent 3s]<MsHN\0$g-5Q9$s=(/=(u

VNQ9%

FocusEvent 3s]<MsH,U)<+95l?/U)<+9r:C

?%

KeyEvent f<6,-<r!7?/%7?%

MouseEvent ^&9KX9k$YsH%

Container ContainerEvent 3sFJK3s]<MsH,IC/o|5l?%

List ActionEvent f<6,‘\r@Vk/jC/%

ItemEvent ‘\,*r/*rr|5l?%

MenuItem ActionEvent f<6,aKe<‘\r*r%

Scrollbar AdjustmentEvent f<6,9/m<kP<r\0%

TextComponent TextEvent f<6,F-9HrQ9%

TextField ActionEvent f<6,F-9HT8r0;%

Window WindowEvent &#sI&,*<Ws//m<:JI5l?%

4.6.2 Wm0i‘c

J<KJ1JWm0i‘cr(9%3NWm0i‘GO$GridLayout rQ$F"WlCHre<Ns

DNt,K,1$eK Button r$<K Canvas r[V7F$k%Button r!94HK Canvas eN[J

kLVK8zsr=(5;k?aK$ActionListenerrBu7? ButtonListener/i9rbtKn.

7$3lr Button/i9KP?7F$k%J<J1JWm0i‘Nrb’

6A22 T\ Canvas/i9rH%7F$/i9b/i9Jbt/i9KStringCanvas rjA7F$k%b

t/i9O$jA5l?/i9J33GO ButtonActionExKbGN_-zJ/i9G"k%3N/

i9O\?sN!<u7JbuttonPushed()a=CIGLN5lkKK~8F$AhrT& paint()

a=CINBu,gG"k%

24A36 T\ ActionListner$s?<U’$9rBu7?ButtonListener/i9rjA7F$k%3lO
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Button,!5l?H-N$YsHrh}9k?aN/i9G$P~9ka=CI actionPerformed()

a=CIrBu7F$k%

32A35 T\ actionPerformed()a=CIGO$\?s,!5l?3HrAhQN StringCanvas/i9

N$s9?s9KLNJbuttonPushed()K7$FAhJrepaint()K7F$k%repaint()a=C

IO$3s]<MsHrCn7$paint()a=CIrFSP93HGFAhrT&%

41 T\ Button /i9N$s9?s9K$j9J<rP?9k%j9J<O 24A36 T\GjA5l

? ButtonListener /i9N$s9?s9G"j$3s9Hi/?NztH7FAhNhG"k

StringCanvas N$s9?s9rO7F$k%

43A45 T\ "WlCHNAhNhr GridLayout KhCFe<K 2 ,d7$eK Button/i9N$s

9?s9$<K StringCanvas /i9N$s9?s9rIC7F$k%



4.6. GUI 3s]<MsHK*1k$YsHNh} 35

1: import java.applet.*;

2: import java.awt.*;

3: import java.awt.event.*;

4:

5: public class ButtonActionEx extends Applet {

6: class StringCanvas extends Canvas {

7: boolean buttonPushed = false;

8:

9: public void buttonPushed() {

10: buttonPushed = true;

11: }

12:

13: public void paint(Graphics g) {

14: if( buttonPushed ) {

15: Dimension d = getSize();

16: int x = (int)(Math.random() * d.width);

17: int y = (int)(Math.random() * d.height);

18: g.drawString("Hello World!", x, y);

19: buttonPushed = false;

20: }

21: }

22: }

23:

24: class ButtonListener implements ActionListener {

25: StringCanvas scanvas;

26:

27: ButtonListener(StringCanvas sc) {

28: super();

29: scanvas = sc;

30: }

31:

32: public void actionPerformed(ActionEvent e) {

33: scanvas.buttonPushed();

34: scanvas.repaint();

35: }

36: }

37:

38: public void init() {

39: Button button = new Button("Draw String");

40: StringCanvas scanvas = new StringCanvas();

41: button.addActionListener(new ButtonListener(scanvas));

42:

43: this.setLayout(new GridLayout(2,0));

44: this.add(button);

45: this.add(scanvas);

46: }

47: }

i,

3.4 ON"WlCHK\?srIC7$3lr!93HGh|rZjX(k"WlCHrn.7F_h&%
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=N]$l$"&H^M<8crQ$F_h&%
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5.1 "WlCHNx@Hg@

3l^G"WlCHrQ$? GUI Wm0i‘KD$Fb@7Fh?%"WlCHOP~7? Web Vi

&6,"lP$MCHo</rp7FWm0i‘rBTG-kH$&x@,"k%7+7$Web Vi&6

O"WlCHr0n5;k@1NWm0i‘GOJ$Jappletviewer OL@,K?a$lLKpgJW

m0i‘G"j$3sTe<?Nj=<9Jabjd.YH$C?q;Kr"WlCHJ0Nt,Kbg

LKCq7F7^&%=3G$Java GO$H)7?&#sI&rn.7F=NeG GUI r7&H$&j!

,QU5lF$k%3Nh&Kn.5l?Wm0i‘O$Web Vi&6KM8;:KH)7?"Wj1<

7gsH7FBTD=G"k%

5.2 Frame/i9

H)7?&#sI&KP~7?/i9 Frame /i9G"k%

Frame /i9OHCWlYkN&#sI&G"j$3l^GKRp7F-?=N>N AWT 3s]<M

sHH0n,[Jk%^:$Frame rhLK=(5;kKO show() H$&a=CIrFSP5J1lP

JiJ$%^?$=N0K&#sI&Ng-5rXj9k,W,"k%

&#sI&Ng-5rXj9ka=CIO setSize() H pack() G"k%setSize() a=CIO@(

*K&#sI&Ng-5rXj9k}!G"j$pack() ObtK^^lk GUI 3s]<MsHNg-5

r4Y$=lK"o;F&#sI&Ng-5rhj9k%

Java NWm0i‘,D-sM8G"k3HrM(kH$&#sI&5$:NXjKO pack()a=CI

,d)5lk,$btK$g-5,h^iJ$3s]<MsHJc(P Canvas /i9JIK,^^lk

lgKO$setSize()a=CIrQ$k,W,"k%

5.3 FramerQ$?Wm0i‘c

J<K Frame/i9rQ$?Wm0i‘cr(9%3NWm0i‘=NbNO HelloFrameH$&/i

9G"j$3s9Hi/?O 28A35T\G"k%=N>O"Wj1<7gsH7FBT9k?aN main()

a=CIJ17A26 T\K$8zrA/?aN Canvas /i9N5V/i9J5A9 T\K$\?sN$Ys

Hrh}9k?aN ActionListener rBu7?/i9J11A15 T\KG"k%

=N>KD$FO5M"WlCHH18JNG main()a=CIKD$F/7\7/rb7F*3&%

18 T\ Frame/i9N5V/i9$9JoA&#sI&KP~9k/i9G"k HelloFrame /i9N

$s9?s9r8.7F$k%

19A23 T\ 33G8.5l?&#sI&O$M$F#VN&#sI&^M<8cKI}5lk?a$a

LN"Wj1<7gsH1MK&#sI&KOVD8kW$VGg=W$VG.=WJIKP~7?\?
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s,U/%7+7$GN Frame /i9O$3liN$YsHrh}7J$NG$3NTGOVD8

kWr!5l?lgN$YsHh}rP?7F$k%3lOh^C?q-}JNGP(F*/HI$%

24 T\ 33G&#sI&N5$:rXj7F$k%3N&#sI&O5$:,h^iJ$3s]<MsH

JCanvas/i9Kr^‘NG@(*K&#sI&5$:rXj7F$k%c(P33r frame.pack()

KQ99kHI&Jk+n7F_kHI$@m&%

25 T\ 33GiaF&#sI&r=(7F$k%

1: import java.awt.*;

2: import java.awt.event.*;

3:

4: public class HelloFrame extends Frame {

5: public class HelloCanvas extends Canvas {

6: public void paint(Graphics g) {

7: g.drawString("Hello World", 10, 20);

8: }

9: }

10:

11: public class ButtonActionListener implements ActionListener {

12: public void actionPerformed(ActionEvent event) {

13: System.exit(0);

14: }

15: }

16:

17: public static void main(String[] args) {

18: Frame frame = new HelloFrame();

19: frame.addWindowListener(new WindowAdapter() {

20: public void windowClosing(WindowEvent e) {

21: System.exit(0);

22: }

23: });

24: frame.setSize(160, 160);

25: frame.show();

26: }

27:

28: public HelloFrame() {

29: HelloCanvas canvas = new HelloCanvas();

30: Button button = new Button("exit");

31: button.addActionListener(new ButtonActionListener());

32:

33: add(canvas, "Center");

34: add(button, "South");

35: }

36:

37: }

3NWm0i‘OaLN"Wj1<7gsH7FBTD=JNG$3sQ$k$BT9kKOJ<Nh

&K~O9lPI$%
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% javac HelloFrame.java

% java HelloFrame

5.4 "WlCHKbJkGUI"Wj1<7gs

Frame /i9rQ$k3HKhj$"WlCHKbJj$J*+DH)7?"Wj1<7gsH7Fb

BTD=JWm0i‘rn.9k3H,G-k%J<KWm0i‘cr(9%+F,+kHW&,$3l

O 4.6.2 ONWm0i‘K main()a=CIrIC7?bNHJCF$k%3lO"Wj1<7gsH7F

BTD=G"j$J*+D"WlCHH7FbBTD=G"k%
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1: import java.applet.*;
2: import java.awt.*;
3: import java.awt.event.*;
4:
5: public class HelloFrameApplet extends Applet {
6: class StringCanvas extends Canvas {
7: boolean buttonPushed = false;
8:
9: public void buttonPushed() {
10: buttonPushed = true;
11: }
12:
13: public void paint(Graphics g) {
14: if( buttonPushed ) {
15: Dimension d = getSize();
16: int x = (int)(Math.random() * d.width);
17: int y = (int)(Math.random() * d.height);
18: g.drawString("Hello World!", x, y);
19:
20: buttonPushed = false;
21: }
22: }
23: }
24:
25: class ButtonListener implements ActionListener {
26: StringCanvas scanvas;
27:
28: ButtonListener(StringCanvas sc) {
29: super();
30: scanvas = sc;
31: }
32:
33: public void actionPerformed(ActionEvent e) {
34: scanvas.buttonPushed();
35: scanvas.repaint();
36: }
37: }
38:
39: public void init() {
40: StringCanvas scanvas = new StringCanvas();
41: Button button = new Button("Draw String");
42: button.addActionListener(new ButtonListener(scanvas));
43:
44: this.setLayout(new BorderLayout());
45: this.add(button, "South");
46: this.add(scanvas, "Center");
47: }
48:
49: public static void main(String[] args) {
50: Frame f = new Frame();
51: Applet a = new HelloFrameApplet();
52:
53: a.init();
54: f.add(a, "Center");
55:
56: f.addWindowListener(new WindowAdapter() {
57: public void windowClosing(WindowEvent e) {
58: System.exit(0);
59: }
60: });
61: f.setSize(400,400);
62: f.show();
63: }
64: }
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i,

Frame/i9rQ$F$4.6.2 OGn.7?"WlCHrH)7?"Wj1<7gsH7FBTD=K7

F_h&%


