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2. WBI(Web Based Instruction)
7. WBIY A9

SRSl A a9, 94, AUdeld, £F $2 ol§F WEvteld AAT g &

A ol AL FgI Fes] Text 49 dHUS &8 FHAAE 7Hs A

01

WWW (World Wide Web)9] 5322 Text T4 el G2 AMEATL F353ha
der, WFEAEANAE MEE wg Stg =R A HAL T Webs o] &3 Al =R
A B R3S WBI(Web Based Instruction)o] 2l gt} o)== 548t vg] A&

H StEAte] Aoy S 4457 99 =49l 4o 28-S Webs T

4
Agets BEolea Ao WY 5 AT,

2 AAE WBIE o3t FAo]E 52 %2 (self-directed) o] 1L &5AFe] £ ko

Webe AHE dEst= 2 A v/l Al (delivery medium)o|™ thds ARE &
i e AR AF A (content provider)e] il = HE 54 FA|(subject matter)E THET

wpeEla] #A Ropdlg LRI UFEux = FAY BHEE wey-gL yiwow
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rr

3)khan, B.H.(1997). Web-basted instruction
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DO Yeg-ANA F2 “www.enjoymath.net/java/menu.php”’ & %3] “y=sinx 9]
g EE AEst 919 2 ApuloElo] el

Z7] shdelA el Y= Apolof] ARl ks AWt Ay etk

©BE Ao gt FAMES FYstd @ 4% AT e, g

MES 2L & A4 FolEWA a9

g AAFsFY 427 2o
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et AlPighpe] WEE TholeA

v=a"Sin{b*x-c+d @ b lies] d+ | EH | @=1.5 b=1.0: =000 d=0.0
g 8O- C- g | e VN TE R N

(19 2] AP 3

DO Hrg-AoNA F4 “www.enjoymath.net/java/menu.php” & 3 E3le] “y=sinx 1
Eﬂ
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AL, AFQ1E o] 2 AA(Sinx.java)

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

public class Sinx extends Applet implements ActionlListener
{
Button buttonl = new Button(); // %7} Button
Button button2 = new Button(); // Z+4 Button
Button button3 = new Button(); // A A Button
Button buttond = new Button(); // %713} Button
Label labell = new Label();
Label label2 = new Label();
Label label3 = new Label();
Label label4 = new Label();
Label label5 = new Label();
Label label6 = new Label();
Label label7 = new Label();
Label label8 = new Label();
Label mark = new Label();
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Image buffer; // image buffer
Graphics myGC; // graphics for the buffer

int vxmin,vymin,vxmax,vymax; //screen coordinates
double xmin,ymin,xmax,ymax; //imaginary coordinates

double dx; //interval of x

double angle; //angle

double d_angle; //interval of angle

double cx,cy,cr; //center and radius of circle

BasicStroke bold=new BasicStroke(2.0f);
BasicStroke df=new BasicStroke(1.0f);

/* initializing */

public void init(){
String str;
xmin=-3;xmax=7;ymin=-1.5;ymax=1.5;
vxmin=0;vxmax=750;vymin=0;vymax=230;
dx=Math.PI/180;
angle=0;d_angle=Math.PI/60;
cx=-1.5;cy=0;cr=1,;

setLayout(null);  //free layout
setSize(750,230); //size of this applet

add(labell);

str="1";

labell.setText(str);

labell.setBackground(new Color(255,252,192));
labell.setFont(new Font("Dialog”, Font.PLAIN,16));
labell.setBounds(mapX(0)-15,mapY (1)-5,10,10);

add(label?2);

str="-1";

label2.setText(str);

label2.setBackground(new Color(255,252,192));
label2.setFont(new Font("Dialog”, Font.PLAIN, 16));
label2.setBounds(mapX(0)-20,mapY (-1)-5,20,10);

add(label3);

str="1/2n";

label3.setText(str);

label3.setBackground(new Color(255,252,192));
label3.setFont(new Font("Dialog”, Font.PLAIN, 16));

_16_



label3.setBounds(mapX(Math.PI/2)-10,mapY (0)+5,50,15);

add(label4);

str="n";

label4.setText(str);

label4.setBackground(new Color(255,252,192));
labeld.setFont(new Font("Dialog”, Font.PLAIN, 16));

labeld.setBounds(mapX(Math.PI)-20,mapY (0)+5,20,15);

add(labelb);

str="3/2n";

label5.setText(str);

label5.setBackground(new Color(255,252,192));
label5.setFont(new Font("Dialog”, Font.PLAIN, 16));
label5.setBounds(mapX (Math.PI*3/2)-10,mapY (0)+5,50,15);

add(label6);

str="2n";

label6.setText(str);

label6.setBackground(new Color(255,252,192));
label6.setFont(new Font("Dialog”, Font.PLAIN, 16));
label6.setBounds (mapX (Math.PI*2)-5mapY(0)+5,50,15);

add(label7);

str="X";

label7.setText(str);

label7.setBackground(new Color(255,252,192));
label7.setFont(new Font("Dialog”, Font.PLAIN, 16));
label7.setBounds(mapX(-0.4),mapY (0)-10,10,10);

add(label);

str="Y";

label8.setText(str);

label8.setBackground(new Color(255,252,192));
label8.setFont(new Font("Dialog”, Font. PLAIN, 16));
label8.setBounds(mapX(-1.7),mapY (1)-10,10,10);

add(buttonl);

buttonl.setLabel("57}");

buttonl.setFont(new Font("Dialog”, Font. PLAIN, 16));
buttonl.setBounds(500,5,50,20);
buttonl.addActionListener(this);

add(button2);
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button2.setLabel("7+4");

button2.setFont(new Font("Dialog”, Font.PLAIN, 16));
button2.setBounds(550,5,50,20);
button2.addActionListener(this);

add(button3);

button3.setLabel(” A ");

button3.setFont(new Font("Dialog”, Font.PLAIN, 16));
button3.setBounds(600,5,50,20);
button3.addActionListener(this);

add(button4);

button4.setLabel(” % 7]");

buttond.setFont(new Font("Dialog”, Font.PLAIN, 16));
button4.setBounds(650,5,50,20);
buttond.addActionListener(this);

add(mark);

str="www.enjoymath.net”;

mark.setText(str);

mark.setBackground(new Color(255,252,192));
mark.setFont(new Font("Dialog”, Font.PLAIN, 12));
mark.setBounds(600,205,110,20);

// create off-screen image
buffer = createlmage(vxmax-vxmin,vymax-vymin);

// get graphics
myGC = buffer.getGraphics();

//setLayout(null);
//setSize(500,150);
}
public void paint(Graphics g){
drawGraph(); //draw graph to the buffer.
g.drawImage(buffer,0,0,this); //copy buffer to the screen

}

public void drawGraph() {
double x1,v1,x2,y2;
//axes and scale

scale(myGC);

//unit circle
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myGC.setColor(Color.black);
Line(myGC,cx,ymin,cx,ymax);

Circle(myGC,cx,cy,1);

x1l=cx;yl=cy,
x2=cx+cr*Math.cos(angle);y2=cy+cr*Math.sin(angle);
Line(myGC,x1,y1,x2,y2);

myGC.setColor(Color.gray);
Line(myGC,x2,y2,angle,Math.sin(angle));

//graph
Graphics2D myGC2D=(Graphics2D) myGC;
myGC.setColor(Color.blue);

myGC2D.setStroke(bold);

x2=0;y2=Math.sin(x2);

for(x1=0;x1<=angle;x1=x1+dx){
y1=Math.sin(x1);

Line(myGC,x1,y1,x2,y2);
x2=x1;y2=y1;

}

myGC2D.setStroke(df);

}

/* Convert imaginary coordinates to screen cordinates. */

public int mapX(double x){
int sx;
sx= vxmin+(int)((x-xmin)/(xmax-xmin)*(double)(vxmax-vxmin)) ;
return sx;

}

public int mapY (double y){
int sy;
sy= vymin+(int)((ymax-y)/(ymax-ymin)*(double)(vymax-vymin));
return sy,

}

/* Drawing Line */

public void Line(Graphics g,double x1,double y1,double x2,double y2){
g.drawLine(mapX(x1),mapY (y1) mapX(x2) mapY (y2));

}

/* Drawing Circle */

public void Circle(Graphics g,double x,double y,double r){
g.drawOval(mapX(x-1),mapY (y+r), mapX (2#r)-mapX(0),mapY (-2#r)-mapY (0));
}
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/* axes and lattice */
public void scale(Graphics g){
double x,y;

//back color
g.setColor(new Color(255, 255, 192));
g fillRect(vxmin,vymin,vxmax-vxmin,vymax-vymin);

g.setColor(Color.lightGray);

for (x=Math.PI/2;x<=Math.PI*2;x=x+Math.PI/2){
Line(g,x,ymin,X,ymax);

}

for (y=-1;y<=L;y=y+1)0{
Line(g,0,y,xmax,y);

}

// Xy-axes

g.setColor(Color.black);
Line(g,0,ymin,0,ymax);
Line(g,xmin,0,xmax,0);

}

public void actionPerformed(ActionEvent event) {
String str;
Object object = event.getSource();
Graphics g=getGraphics();

if (object == buttonl){
angle=angle+d_angle*2;
paint(g);

}

if (object == button2){
angle=angle—-d_angle*2;
paint(g);

}

if (object == button3){
angle=0;
// plotting animation
while(angle<2+Math.PI){

angle=angle+d_angle;
paint(g);
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t}. Complex Mapping Z231# A *(ComplexMap.java)

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

public class ComplexMap extends Applet implements ItemListener, ActionListener{

Image buffer; // image buffer
Graphics myGC; // graphics for the buffer

Button clsbutton = new Button(); //clear
Label mark = new Label();
Label functionLabel = new Label();

int xSize; // Size of screen
int ySize;

int vxminl,vyminl,vxmaxl,vymaxl; //first screen coordinates
double xminl,yminl xmaxl,ymax]l; //first imaginary coordinates
double startxl,startyl,endxl,endyl; // grid coordinates

int vxmin2,vymin2,vxmax2,vymax2; //second screen coordinates
double xmin2,ymin2 xmax2,ymax2; //second imaginary coordinates
double startx2 starty2,endx2,endy2; // grid coordinates

double 1x,ly; //logical coordinates
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Point node = new Point();
int function; // Selection of function
Choice functionChoice = new Choice();

public void init(){

xminl=-5.5;xmax1=5.5;yminl=-5.5;ymax1=5.5;
vxminl=0;vxmax1=380;vyminl=30;vymax1=430;
startx1=xminl+0.5;starty1=yminl+0.5;endx1=xmax1-0.5;endy1=ymax1-0.5;
xmin2=-5.5xmax2=5.5,ymin2=-5.5;ymax2=5.5;
vxmin2=400;vxmax2=780;vymin2=30;vymax2=430;
startx2=xmin2+0.5;starty2=ymin2+0.5;endx2=xmax2-0.5;endy2=ymax2-0.5;
Ix=1000; 1y=1000;

function=0;

setLayout(null);
setSize(vxmax2,vymax2);

add(clsbutton);
clshutton.setLabel("clear”);
clsbutton.setBounds(200,5,40,20);
clsbutton.addActionListener(this);

add(mark);

mark.setText("www.enjoymath.net”);
mark.setFont(new Font("Dialog”, Font. PLAIN, 12));
mark.setBounds(660,5,110,20);

add(functionLabel);

functionLabel.setText("f(z)=");

functionLabel.setFont(new Font("Dialog”, Font.PLAIN, 12));
functionLabel.setBounds(70,5,30,20);

add(functionChoice);
functionChoice.addItem("z");
functionChoice.addItem("z+i");
functionChoice.addItem("2z");
functionChoice.addItem(”-z");
functionChoice.addItem("iz");
functionChoice.addItem(”(1+1)z");
functionChoice.addItem("z"2");
functionChoice.addItem(”1/z");
functionChoice.addItem("x+i2y");
functionChoice.addItem("zbar”);
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functionChoice.addItem("exp(z)");
functionChoice.setBounds(100,5,70,10);
functionChoice.addItemListener(this);

// create off-screen image
buffer = createlmage(vxmax2,vymax2);

// get graphics
myGC = buffer.getGraphics();

background(myGC);
}

public void paint(Graphics g){
drawGraph(); //draw graph to the buffer.
g.drawImage(buffer,0,0,this); //copy buffer to the screen
public void drawGraph() {

double mlx, mly;
mlx=0; mly=0;

myGC.setColor(Color.black);

Diskl(myGC,1x,ly,0.05);
switch (function)
{
case 0:
mix=1x; mly=ly;
break;
case 1:
mlx=Ix; mly=ly+1;
break;
case 2:
milx=2xIx; mly=2xly,
break;
case 3:
mlx=-1x*x; mly=-1*ly;
break;
case 4:
mix=-1xly; mly=Ix;
break;
case b:

mlx=Ix+1; mly=ly+1;
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break;

case 6:
milx=Ix*Ix-ly*ly; mly=2*1xx*ly;
break;
case 7:
mix=1x/(Ix*Ix+ly*ly); mly=-1%ly/(Ix*lx+ly*ly);
break;
case &:
milx=Ix; mly=2x*ly;
break;
case 9:
mix=lx; mly=-1x*ly;
break;
case 10:

mlx=Math.exp(Ix)*Math.cos(ly);
mly=Math.exp(Ix)*Math.sin(ly);
break;

}

myGC.setColor(Color.blue);

if ((mlx>xmin2)&&(mly<ymax2)){

Disk2(myGC,mlx,mly,0.05);
}
)
public void itemStateChanged(ItemEvent evt) { // Choice Updated
function =functionChoice.getSelectedIndex();
}

///// Mouse Event ////

public boolean mouseDown(Event evt, int x, int y) {
node=new Point(x, v);

if ((node.x<vxmaxl)&&(node.y>vyminl)){
Ix=logicX1(node.x);
ly=logicY1(node.y);

}

repaint();

return true;
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public boolean mouseDrag(Event evt, int X, int y) {

node=new Point(x, y);

if ((node.x<vxmax1)&&(node.y>vyminl)){
Ix=logicX1(node.x);
ly=logicY1(node.y);

}

repaint();

return true;

}

public boolean mouseUp(Event evt, int x, int y) {
return true;

)

public void update(Graphics g) { /AL S A A
paint(g);

}

/* Convert imaginary coordinates to screen cordinates. */

public int mapX1(double x){
nt sx;

sx=vxminl+(int) ((x—xminl)/(xmax1-xminl)*(double)(vxmax1-vxminl));
return sx;

}

public int mapY1(double y){
int sy;

sy=vyminl+(int)((ymax1-y)/(ymaxl-yminl)*(double)(vymaxl-vyminl));
return sy,

}

public int mapX2(double x){
int sx;

sx=vxmin2+(int) ((x-xmin2)/(xmax2-xmin2)*(double)(vxmax2-vxmin2));
return sx;

}

public int mapY2(double y){
int sy,
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sy=vymin2+(int) ((ymax2-y)/(ymax2-ymin2)*(double) (vymax2-vymin?2));
return sy,

}

public double logicX1(int x) {
double px;
px=((double) x * (xmaxl-xminl)/(vxmaxl-vxminl)) + (double)
xminl;
return px;

}
public double logicY1(int y){

double py;
py= ((double) y / (double) (vymaxl-vyminl) * (yminl - ymaxl))
+ymaxl-(double) 30 / (double) (vymaxl-vyminl) * (yminl - ymaxl);
return py,

}

public double logicX2(int x) {
double px;
px=((double) x * (xmax2-xmin2)/(vxmax2-vxmin2)) + (double)
xXmin2;
return px;

}
public double logicY2(int y){

double py;
py= ((double) y / (double) (vymax2-vymin2) * (ymin2 - ymax2))
+ymax2-(double) 30 / (double) (vymax2-vymin2) * (ymin2 - ymax2);
return py,

}

/* Drawing Line */
public void Linel(Graphics g,double x1,double y1,double x2,double y2){
g.drawLine(mapX1(x1),mapY1(y1l) mapX1(x2) mapY1l(y2));
}
/* Drawing Line */
public void Line2(Graphics g,double x1,double y1,double x2,double y2){
g.drawLine(mapX2(x1),mapY2(y1) mapX2(x2) mapY2(y2));
}
public void Diskl(Graphics g,double x,double y,double r){
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g fillOval(mapX1(x-r)mapY1(y+r)mapX1(2+r)-mapX1(0),mapY1(-2*r)-mapY1(0));
}
public void Disk2(Graphics g,double x,double y,double r){

g fillOval(mapX2(x-r),mapY2(y+r),mapX2(2*r)-mapX2(0), mapY2(-2#r)-mapY2(0));
}

/% axes and lattice */
public void background(Graphics g){
double x,y,x1,x2,v1,y2;

//back color

g.setColor(new Color(255, 255, 220));

g fillRect(vxminl,vyminl,vxmax1-vxminl,vymaxl-vyminl);
g fillRect(vxmin2,vymin2,vxmax2-vxmin2,vymax2-vymin2);

// Out Line
g.setColor(Color.lightGray);
Linel(g,xminl,yminl,xmax]1,yminl);
Linel(g,xminl,yminl,xminl,ymax1);
Linel(g,xminl,ymax1,xmaxl,ymax1);
Linel(g,xmax1,yminl,xmaxl,ymaxl);

Line2(g,xmin2,ymin2,xmax2,ymin2);
Line2(g,xmin2,ymin2,xmin2,ymax2);
Line2(g,xmin2,ymax2,xmax2,ymax2);
Line2(g,xmax2,ymin2,xmax2,ymax2);

// grid

g.setColor(Color.lightGray);

for (x=startxl;x<=endxl;x=x+1){
Linel(g,x,yminl,x,ymaxl);

}

for (x=startx2;x<=endx2;x=x+1){
Line2(g,x,ymin2,x,ymax2);

}
for (y=startyl;y<=endyl;y=y+1){
Linel(g,xminl,y,xmax1,y);

}

for (y=starty2;y<=endy2;y=y+1){
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Line2(g,xmin2,y,xmax2,y);

}

// Xy-axes

g.setColor(Color.black);

Linel(g,0,yminl,0,ymax1);

Linel(g,xmin1,0,xmax1,0);

Line2(g,0,ymin2,0,ymax2);

Line2(g,xmin2,0,xmax2,0);
}

public void actionPerformed(ActionEvent event){

Graphics g=buffer.getGraphics();
Object object = event.getSource();

if (object == clsbutton){

background(g);
repaint();
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<Abstract>

Development and utilizing method

to learning program of mathematics on web

Kang, Jeong-seok

Mathematics Education Major
Graduate School of Education, Cheju National University

Jeju, Korea

Supervised by professor Ko, yoon-hee

One of the important roles of computers in the mathematics education is to
make abstract mathematical problems visual or animate.

Using computers to the mathematics can reduce the difficult part hardly
understood in traditional method.

If we use animation, graph and simulation to introduce new concept of proof
or content of mathematics, the students can efficiently understand through
intuitional investigation.

The purposes of this study are making learning program visual and animate,
sharing the program with everyone and the help teachers and students have
efficient lessons with it.

This learning program is made with Java Applet(Java Language) upload to Web
site at www.enjoymath.net. Therefore the students and teachers could use this
program in class at once. Because we made it easy to understand, everyone
can use this learning program.

* A thesis submitted to the Committee of the Graduate School of Education. Cheju
National University in partial fulfillments for the degree of Master of Education in
August, 2005
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