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Title: Major Assignment - Gauss Elimination Animation
Authors: Byungkyu Kang - Student I.D.# : 20001317

Date: June. 26. 2004

Aim: Construct the gaussian Elimination program using Java applet
Background: 

The user can generate randomly created coefficients or start with a new system. Once all the coefficients are entered, the user can click on the variable button to have the solution calculated automatically by to solve it themselves step-by-step by applying elementary row operations

Experimental Method: 

◆PROCEDURE

- construct java program code for the gaussian elimination.

- add applet code for the animation to each arithmetic operation.

- create the html code to open the java applet(using <applet> tag)

- test the program on the web browser(Internet Explorer)

1. Program Code

ge.java

package ge.gauss_elim;

import java.awt.*;

import java.awt.event.*;

import java.applet.*;

import myutil.GridPanel;

import myutil.NumberField;

public class ge extends Applet

    implements ActionListener



//page setup for the first html file

    
TextField rows, cols;

    
Button GoElimButt;

    
public void init()

     
   setLayout(new FlowLayout(FlowLayout.LEFT));

     
   setFont(new Font("Courier", Font.BOLD, 12));

     
   add(new Label("ROWS"));

     
   add(rows = new TextField("4",6));

     
   add(new Label("COLUMNS"));

    
   add(cols = new TextField("4",6));

     
   add(GoElimButt = new Button("START"));

   
       GoElimButt.addActionListener(this);

    public void actionPerformed(ActionEvent e)//it will calculate for the size of matrix in line 368



if (e.getSource() == GoElimButt) //if click on the "Go!" button,




int m = Integer.valueOf(rows.getText()).intValue();




int n = Integer.valueOf(cols.getText()).intValue();




PivotFrame pf = new PivotFrame(m,n); //creates pivot frame from class in 46




pf.setVisible(true); //set the variable "visible" true

class PivotFrame extends Frame implements ActionListener

    Button b1, b2, b3, b4, b5; //button setup

    InputPanel ip;

    public PivotFrame(int m, int n)

               setLayout(new BorderLayout(10,10));

               setSize((m+1)*110+150, n*40+150);

               Panel p1 = new Panel();




   p1.setFont(new Font("Courier", Font.BOLD, 12));



//button 1: generates a random problem




   b1 = new Button("GENERATE RANDOM #");




   b1.addActionListener(this);




   p1.add(b1);



//button 2 connects to reseting the frames




   b2 = new Button("[RESET]");




   b2.addActionListener(this);




   p1.add(b2);



//button 3 exits the program




   b3 = new Button("[EXIT]");




   b3.addActionListener(this);




   p1.add(b3);



//button 4 changes the entries to decimal form




   b4 = new Button("DECIMAL FORM");




   b4.addActionListener(this);




   p1.add(b4);



//button 5 changes the entries to fraction form




   b5 = new Button("FRACTION FORM");




   b5.addActionListener(this);




   p1.add(b5);




   add("South",p1);   //adds 5 buttons on top of screen




   ip = new InputPanel(m, n);




   ip.setFont(new Font("Courier", Font.BOLD, 14));




   add("Center",ip);




   addWindowListener(new AddFrameListener());

    public void actionPerformed(ActionEvent e)

         if (e.getSource() == b3)




 dispose(); //exit if click on the 'EXIT' button



 else if (e.getSource() == b2)




 ip.reset(); //reset if click on the 'RESET' button



 else if (e.getSource() == b1)




 ip.genrand();//Generate random #s if click on the 'Generate random #' button



 else if (e.getSource() == b4)




 ip.setFmt("Decimal");//display with Decimal set if click on the 'DECIMAL FORM' button



 else if (e.getSource() == b5)




 ip.setFmt("Fraction");//display with Fraction set if click on the 'FRACTION FORM' button


 class AddFrameListener extends WindowAdapter



 public void windowClosing(WindowEvent e)




 dispose();

class InputPanel extends GridPanel


//int n;            // # of check boxes


//int curRow=-1, prevRow=-1;  // the last 2 checked boxes

    Label cHeading, pHeading;

    int m, n;

    NumberField A[][], B[];


//A=coefficients, B=results

    myCheckbox c[];


        //checkboxes

    Label plus[][], equal[];

    String xlabel[];


myButton x[][];

    public InputPanel(int rows, int cols)

       int i, j;

       m = rows;

       n = cols;

       cHeading = new Label("SWAP");

       pHeading = new Label("GAUSSIAN ELIMINATION MATRIX - Major Assignment");

       A = new NumberField[m][n+1];

       c = new myCheckbox[m];

       plus = new Label[m][n];

       equal = new Label[m];

       //B = new NumberField[m+1];

       xlabel = new String[n];

       x = new myButton[m][n];

 
   for (j=0; j<n; j++)



   xlabel[j] = "x"+j;


   for (i=0; i<m; i++)



   c[i] = new myCheckbox(this, i);



   c[i].setState(false);



   for (j=0; j<=n; j++)




   A[i][j] = new NumberField("0.0", 5);




   if (i==j)





   A[i][j].setBackground(Color.yellow);




   if (j!=n)




   

x[i][j] = new myButton("X"+j+1, this, i, j);




   

plus[i][j] = new Label("+");



   equal[i] = new Label("=");



   A[i][n] = new NumberField("0.0",5);



   //B[i] = new NumberField("0.0",5);


   add(cHeading, 0, 0, 1, 1);


   add(pHeading, 3, 0, 2*n+2, 1);


   for (i=0; i<m; i++)



   add(c[i], 0, i+2);



   for (j=0; j<n; j++)




   add(A[i][j], 3*j+1, i+2);




   add(x[i][j], 3*j+2, i+2);




   if (j!=(n-1)) add(plus[i][j], 3*j+3, i+2);



   add(equal[i], 3*n+3, i+2);



   add(A[i][n], 3*n+6, i+2);

    void diag(int row, double factor)



int j;




for (j=0; j<n; j++)





A[row][j].toNumberField(A[row][j].fromNumberField() / factor);

    void nondiag(int row, int col, double factor)



int j;



if (row<col)




for (j=0; j<=n; j++)





if (j!=col)






A[row][j].toNumberField(A[row][j].fromNumberField()-A[row+1][col].fromNumberField()/A[row+1][j].fromNumberField()*A[row][col].fromNumberField());




A[row][col].toNumberField(0);



else if (row>col)




for (j=0; j<n; j++)





if (j!=col)






A[row][j].toNumberField(A[row][j].fromNumberField()-A[row-1][col].fromNumberField()/A[row-1][j].fromNumberField()*A[row][col].fromNumberField());




A[row][col].toNumberField(0);

    public void swap_rows(int first, int second)



int j;



for (j=0; j<n; j++)




double firstValue = A[first][j].fromNumberField();




double secondValue = A[second][j].fromNumberField();




A[first][j].toNumberField(secondValue);




A[second][j].toNumberField(firstValue);

    public void genrand()



int i, j;



double value;



for (i=0; i<m; i++)




for (j=0; j<=n; j++)





if (Math.random()<0.9)






value =  (int) (10*Math.random())-5;






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






value += (int) (-3*Math.random())+6;





else value = 0;





A[i][j].toNumberField(value);

    public void reset()



int i, j;



for (i=0; i<m; i++)




for (j=0; j<=n; j++)





A[i][j].toNumberField(0);

    void setFmt(String format)



int i, j;



for (i=0; i<m; i++)




for (j=0; j<=n; j++)





A[i][j].setFormat(format);





A[i][j].toNumberField(A[i][j].fromNumberField());

    void addSwapMark(int selRow)



//if (prevRow >= 0) cb[prevRow].setState(false);



//prevRow = curRow;



//curRow = selRow;

        //resetLabels(prevRow, curRow);

    void removeSwapMark()

class myCheckbox extends Checkbox implements ItemListener 

    InputPanel ip;// the container which this box belongs to

    int row;      // the index of the corresponding 'row'

    public myCheckbox(InputPanel p, int r)

        // store this instance data

        ip = p;

        row = r;

        // add this component as a listener to itself

        addItemListener(this);

    public void itemStateChanged(ItemEvent e)

    


// case when the box is being checked on

        if (getState() == true) 

            /* add a swap mark for this row and possibly

              do the swap if it is time for that */

        // case when the box is being checked off

        else 

            /* remove the swap mark from the row */

class myButton extends Button implements ActionListener 

    InputPanel ip;// the container which this button belongs to

    int row, col; // the indices of the corresponding 'cell'

    public myButton(String label, InputPanel p, int r, int c) 

        super(label);

        // store this instance data

        ip  = p;

        row = r;

        col = c;

        // add this component as a listener to itself

        addActionListener(this);

    public void actionPerformed(ActionEvent e)//calculation to make proper size of matrix



if (e.getSource() == ip.x[row][col] && row==col) //in case that row num is same as col num




ip.diag(row, ip.A[row][col].fromNumberField());



else if (e.getSource() == ip.x[row][col])//otherwise




ip.nondiag(row, col, ip.A[row][col].fromNumberField());

ge.htm

<!DOCTYPE HTML SYSTEM "html.dtd">

<HTML>

<HEAD>

<TITLE>Major assignment:Gaussian Elimination</TITLE></HEAD>

<BODY #LINK=#FF7F00 #VLINK=#FF7F00 #ALINK=#FFFFFF TEXT=#000000 BGCOLOR=#FFFFFF>

<FONT face="Georgia" SIZE="" COLOR="">

<hr size=3 color=cyan>

<H2 align=center>:: GAUSSIAN ELIMINATION ::</H2></hr>

<H3 align=center>Major assignment by KANG BYUNGKYU, RYU KIWON</H3>

<hr size=3 color=cyan>

<H3><B>[Instruction]</H3></B>

<br>Edit the two text fields to specify the number of rows and columns you want

and then click on the <em><b>START</b></em> button.

<p>

The Elimination window will pop up with an empty matrix having the <b>correct dimensions</b>.

-(it is calculated and resized in the class in ge.java) 

You can enter data elements into each text field to define a specific problem.

If you just want to test this program, you can click on <em><b>GENERATE RANDOM #</b></em> to get

a random numbers to play with.

<p>

To normalize a row, simply click on the variable-button situated on the

diagonal for the row that you want to normalize.  To make a nondiagonal

element zero, click on the variable-button to the right of that element.

To swap rows, click on the two rows you want to swap in the <em><b>SWAP</b></em>

column.

<p>

Coefficients on the diagonal are highlighted in Yellow colour.

<p>

<APPLET  


CODE = "ge/gauss_elim/ge.class"  


CODEBASE = "../.."  


name     = "Gausian Elimination!!"


WIDTH = 500 HEIGHT = 50 >

</APPLET>

</FONT>

</BODY>

</HTML>

2. Characteristic of this program and Specification Part

*Each coefficients are stored in the array structure.

*Calculation is performed by for loop

▲Specification Part

1)Class ge

ge.gauss_elim

Class ge

java.lang.Object

  -java.awt.Component

      -java.awt.Container

          -java.awt.Panel

              -java.applet.Applet

                  -ge.gauss_elim.ge

All Implemented Interfaces:

javax.accessibility.Accessible, java.awt.event.ActionListener, java.util.EventListener, java.awt.image.ImageObserver, java.awt.MenuContainer, java.io.Serializable 

public class geextends java.applet.Appletimplements java.awt.event.ActionListener

See Also:

Serialized Form
Nested Class Summary


Nested classes inherited from class java.applet.Applet

java.applet.Applet.AccessibleApplet

Nested classes inherited from class java.awt.Panel

java.awt.Panel.AccessibleAWTPanel

Nested classes inherited from class java.awt.Container

java.awt.Container.AccessibleAWTContainer

Nested classes inherited from class java.awt.Component

java.awt.Component.AccessibleAWTComponent, java.awt.Component.BltBufferStrategy, java.awt.Component.FlipBufferStrategy

Field Summary


Fields inherited from class java.awt.Component

BOTTOM_ALIGNMENT, CENTER_ALIGNMENT, LEFT_ALIGNMENT, RIGHT_ALIGNMENT, TOP_ALIGNMENT

Fields inherited from interface java.awt.image.ImageObserver

ABORT, ALLBITS, ERROR, FRAMEBITS, HEIGHT, PROPERTIES, SOMEBITS, WIDTH

Constructor Summary


ge()




Method Summary


 void
actionPerformed(java.awt.event.ActionEvent e)



 void
init()



Methods inherited from class java.applet.Applet

destroy, getAccessibleContext, getAppletContext, getAppletInfo, getAudioClip, getAudioClip, getCodeBase, getDocumentBase, getImage, getImage, getLocale, getParameter, getParameterInfo, isActive, newAudioClip, play, play, resize, resize, setStub, showStatus, start, stop

Methods inherited from class java.awt.Panel

addNotify

Methods inherited from class java.awt.Container

add, add, add, add, add, addContainerListener, addImpl, addPropertyChangeListener, addPropertyChangeListener, applyComponentOrientation, areFocusTraversalKeysSet, countComponents, deliverEvent, doLayout, findComponentAt, findComponentAt, getAlignmentX, getAlignmentY, getComponent, getComponentAt, getComponentAt, getComponentCount, getComponents, getComponentZOrder, getContainerListeners, getFocusTraversalKeys, getFocusTraversalPolicy, getInsets, getLayout, getListeners, getMaximumSize, getMinimumSize, getMousePosition, getPreferredSize, insets, invalidate, isAncestorOf, isFocusCycleRoot, isFocusCycleRoot, isFocusTraversalPolicyProvider, isFocusTraversalPolicySet, layout, list, list, locate, minimumSize, paint, paintComponents, paramString, preferredSize, print, printComponents, processContainerEvent, processEvent, remove, remove, removeAll, removeContainerListener, removeNotify, setComponentZOrder, setFocusCycleRoot, setFocusTraversalKeys, setFocusTraversalPolicy, setFocusTraversalPolicyProvider, setFont, setLayout, transferFocusBackward, transferFocusDownCycle, update, validate, validateTree

Methods inherited from class java.awt.Component

action, add, addComponentListener, addFocusListener, addHierarchyBoundsListener, addHierarchyListener, addInputMethodListener, addKeyListener, addMouseListener, addMouseMotionListener, addMouseWheelListener, bounds, checkImage, checkImage, coalesceEvents, contains, contains, createImage, createImage, createVolatileImage, createVolatileImage, disable, disableEvents, dispatchEvent, enable, enable, enableEvents, enableInputMethods, firePropertyChange, firePropertyChange, firePropertyChange, firePropertyChange, firePropertyChange, firePropertyChange, firePropertyChange, firePropertyChange, firePropertyChange, getBackground, getBounds, getBounds, getColorModel, getComponentListeners, getComponentOrientation, getCursor, getDropTarget, getFocusCycleRootAncestor, getFocusListeners, getFocusTraversalKeysEnabled, getFont, getFontMetrics, getForeground, getGraphics, getGraphicsConfiguration, getHeight, getHierarchyBoundsListeners, getHierarchyListeners, getIgnoreRepaint, getInputContext, getInputMethodListeners, getInputMethodRequests, getKeyListeners, getLocation, getLocation, getLocationOnScreen, getMouseListeners, getMouseMotionListeners, getMousePosition, getMouseWheelListeners, getName, getParent, getPeer, getPropertyChangeListeners, getPropertyChangeListeners, getSize, getSize, getToolkit, getTreeLock, getWidth, getX, getY, gotFocus, handleEvent, hasFocus, hide, imageUpdate, inside, isBackgroundSet, isCursorSet, isDisplayable, isDoubleBuffered, isEnabled, isFocusable, isFocusOwner, isFocusTraversable, isFontSet, isForegroundSet, isLightweight, isMaximumSizeSet, isMinimumSizeSet, isOpaque, isPreferredSizeSet, isShowing, isValid, isVisible, keyDown, keyUp, list, list, list, location, lostFocus, mouseDown, mouseDrag, mouseEnter, mouseExit, mouseMove, mouseUp, move, nextFocus, paintAll, postEvent, prepareImage, prepareImage, printAll, processComponentEvent, processFocusEvent, processHierarchyBoundsEvent, processHierarchyEvent, processInputMethodEvent, processKeyEvent, processMouseEvent, processMouseMotionEvent, processMouseWheelEvent, remove, removeComponentListener, removeFocusListener, removeHierarchyBoundsListener, removeHierarchyListener, removeInputMethodListener, removeKeyListener, removeMouseListener, removeMouseMotionListener, removeMouseWheelListener, removePropertyChangeListener, removePropertyChangeListener, repaint, repaint, repaint, repaint, requestFocus, requestFocus, requestFocusInWindow, requestFocusInWindow, reshape, setBackground, setBounds, setBounds, setComponentOrientation, setCursor, setDropTarget, setEnabled, setFocusable, setFocusTraversalKeysEnabled, setForeground, setIgnoreRepaint, setLocale, setLocation, setLocation, setMaximumSize, setMinimumSize, setName, setPreferredSize, setSize, setSize, setVisible, show, show, size, toString, transferFocus, transferFocusUpCycle

Methods inherited from class java.lang.Object

clone, equals, finalize, getClass, hashCode, notify, notifyAll, wait, wait, wait

Constructor Detail

ge

public ge

()

Method Detail

init
public void init

()

Overrides:

init in class java.applet.Applet

actionPerformed

public void actionPerformed

(java.awt.event.ActionEvent e)

Specified by:

actionPerformed in interface java.awt.event.ActionListener

3. Result
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Conclusion: 

I could study following facts.

-Gaussian Elimination procedure

-how to construct Java applet

I managed to construct slightly corrected java animation code because I didn't have enough background knowledge about java programming. Although it is made by java applet base, I couldn't construct which operate dynamically with moving elements on the screen. It would make people easily understand all the procedure of obtaining solution of linear equation if it is constructed with dynamic animation code.
