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public class Matrix3x3
{ /] start Matrix3x3

/1 Define Variables for a 3x3 Matrix
int[][] elements;
String name = new String();
Mat ri x3x3 next El enent ;
/1 Constructor for creating a new 3x3 Matrix
Mat ri x3x3()
{
elenents = new int[3][3]; // 3x3 matrix
nane = null;
next El ement = null;

}
/1 I NSERT METHOD

public void insert(Matrix3x3 list, Matrix3x3 tolnsert)
{ /Il start insert

if (list.nextEl enent == null) /1l Checks next elenent in |ist
list.elenents = tolnsert.el enents; /1 Add matrix to |ist
l'ist.nane = tolnsert.nane, /1 Add matrix's name to |ist
l'ist.nextEl enent = new Matrix3x3(); /!l Create a fresh new node

}

el se
insert(list.nextEl ement, tolnsert); /1 Calls the method again recursively

} // end insert
/1 NEXT METHCOD
public Matrix3x3 nextMatrix(Matrix3x3 list) // pass in a node, want to return the next node

{

return |list.nextEl enent;

/1 Method for working out the determ nant of a 3x3 Matrix
/1 W& will use the followi ng notation: A= (a b c)

/1 (def)

11 (g hi)

/1 So det(A) = a(ei-hf)-d(bi-hc)+g(bf-ec)

public int Det(Matrix3x3 worknmatrix)
{ Il start Det

int result;
int a,b,c,d,e, f,g,h,i;

/1l For sinplification, assign letters to elenents of the matrix
wor kmatri x. el ements[0] [ 0] ;
workmatri x. el enents[0] [ 1];
wor kmatri x. el enents[0][2];
wor kmatri x. el ements[1][ 0] ;
wor kmatri x. el enents[ 1] [ 1] ;
workmatrix. el enents[1][2];
wor knmat ri x. el enent s[ 2]
wor kmat ri x. el enent s[ 2]
wor kmat ri x. el ement s[ 2]
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[0];
[1];
[2];

/1 Work out the detemi nant and return the result
result = a*((e*i)-(h*f)) - d*((b*i)-(h*c)) + g*((b*f)-(e*c));
return result;

} /1 end Det



/1 Method for conparing two natrices to see if they are the sanme

public bool ean Sane(Matrix3x3 one, Mtrix3x3 two)
{ /] start Sane

/1 Assune matrices are the same to begin with
bool ean result = true;

/1 Now conpare each individual elenment, returning false if
// any two elenents differ
for(int i=0; i<=2; i++)
{
for(int j=0; j<=2; j++)

if((one.elements[i][j])!=(two.elements[i][]j]))
result = fal se;
} /1 end if
} /1 end for(j)
} /1 end for(i)
return result;
} /] end Sane
/1 Method for multiplying to matrices

public Matrix3x3 Miltiply(Mtrix3x3 one, Matrix3x3 two)
{ I/ start Multiply

/1 Define Variables

Matri x3x3 result = new Matrix3x3();
int i,j,k,sum

for(i=0; i<=2; i++)

for(j=0; j<=2; j++)
{

sum = 0;
for(k=0; k<=2; k++)
{

sum = sum + (one.elenments[i][k])*(two.elenents[K][j]);
result.elements[i][j] = sum
}
result.nane = (one.nanme + two.nane);
return result;
} // end Multiply

} /] end Matrix3x3
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import java.awt.*;
i mport java.awt.event.*;
i mport java.applet.*;

public class G oupAppl et extends Applet { // begin G oupAppl et

/1 My Variabl es
String nmessageStore = new String(); // for "Status Bar" use
static int meminmt = 500; // to trap infinite groups

/1l Variables for Master Matrix List
static Matrix3x3 MatrixList = new Matrix3x3(); // Holds group matrices
static int count = 1; // Keeps track of the size of MatrixList

/1 Variables for use in the display section

static Matrix3x3 DisplayList = new Matrix3x3(); // Holds display natrices
static int displaycount = 1; // keeps track of DisplaylList size

static int displayposition = 1; // keeps track of which matrix is shown now
static String displayString = new String(); // used for output status bar

/1l Variables for use with button click handling
static int custonfunction = -1;
static bool ean buttonpressed = fal se;

/1 JBuil der Variables
bool ean i sStandal one = fal se;

// Various Layouts for "Look" of Applet

Bor der Layout Mast er Bor der Layout = new Bor der Layout () ;
GridLayout 1QgridLayout = new GidLayout();

Bor der Layout | nput Bor der Layout = new Border Layout ();
GridLayout inputGid = new GidLayout();

Bor der Layout out put Bor der Layout = new Bor der Layout () ;
Bor der Layout out put SubBor der Layout = new Border Layout ();
GridLayout outputMatGid = new GidLayout();

/1 Appl et Panels

Panel | OPanel = new Panel ();
Panel inputPanel = new Panel ();
Panel out put Panel = new Panel ();

Panel i nput Sub = new Panel ();

Panel out put Sub = new Panel ();

Panel out put Vat Base = new Panel ();
Panel bel ow dentifier = new Panel ();

/] TextFields for providing output and obtaining input
Text Fi el d Message = new TextFiel d();
static TextField input Message = new TextFiel d();

static TextField output Message = new TextFiel d();
static TextField OA = new TextField();

static TextField OB = new TextField();

static TextField OC = new TextField();

static TextField OD = new TextField();

static TextField OE = new TextField();

static TextField OF = new TextField();

static TextField OG = new TextField();

static TextField OH = new TextField();

static TextField O = new TextField();

static TextField lIdentifier = new TextField();
static TextField | A = new TextField();

static TextField IB = new TextField();

static TextField I1C = new TextField();

static TextField ID = new TextField();

static TextField IE = new TextField();

static TextField I F = new TextField();

static TextField 1 G = new TextField();

static TextField IH = new TextField();

static TextField Il = new TextField();



// Buttons for use input
static Button Add = new Button();

static Button Display = new Button();
static Button Cal cGoup = new Button();
static Button Cal cSubgroup = new Button();
static Button Cal cEl enent = new Button();
static Button Next = new Button();

c

static Button Custom = new Button();
/] Get a paraneter val ue
public String getParanmeter(String key, String def) {
return i sStandal one ? System get Property(key, def)
(get Paraneter(key) !'= null ? getParaneter(key) : def);

/1 Construct the applet

public G oupApplet() {
}

/1 Initialize the applet
public void init() { // Start Init
insertldentity(MatrixList); // Insert ldentity Matrix into List

Il set certain buttons disabled to start with
Cal cGroup. set Enabl ed(f al se);

Cal cSubgr oup. set Enabl ed(fal se);

Cal cEl enent . set Enabl ed(f al se);

Next . set Enabl ed(f al se);

Cust om set Enabl ed(fal se);

try {
jblnit();

}

catch(Exception e) {
e.printStackTrace();

}

try

Di spl ay(MatrixList, "Mtrix", count);

catch (Exception exp) { }
} /1 End Init
/1 GET | NPUT METHOD

public static Matrix3x3 Getlnput() throws Exception
{ Il Start Getlnput

Matri x3x3 result = new Matrix3x3();

result.elenents[0][0] = Integer.parselnt(lA getText());
result.elements[1][0] = Integer.parselnt(lB.getText());
result.elements[2][0] = Integer.parselnt(lC. getText());
result.elements[0][1] = Integer.parselnt(ID. getText());
result.elements[1][1] = Integer.parselnt(lE. getText());
result.elenents[2][1] = Integer.parselnt(lF.getText());
result.elements[0][2] = Integer.parselnt(lG getText());
result.elements[1][2] = Integer.parselnt(lH getText());
result.elements[2][2] = Integer.parselnt(ll.getText());
result.nane = ldentifier.getText();

return result;
} /1 End Getl nput

/1 DI SPLAY (SINGLE) MATRI X METHCD

public static void DisplayMatrix(Matrix3x3 single, int position, int total,
{ /] Start DisplayMatrix

/1 Initialise Display

out put Message. set Text (descriptor + " + position + " of + total + "

if (position==total)
{
Next . set Enabl ed(f al se);
}
el se
{

Next . set Enabl ed(true);
}

+ singl e.nane);

String descriptor) throws

Exception



/1 Transfer Data to Screen
OA. set Text ("" + single.elements|

OH. set Text ("" singl e. el ement s|
O .setText("" + single.elenments]

0]1[0]);
OB.set Text ("" + single.elenments[1][0]);
OC. set Text ("" + single.elenments[2][0]);
OD. set Text ("" + single.elements[0][1]);
CE.set Text("" + single.elements[1][1]);
OF.set Text("" + single.elements[2][1])
OG set Text ("" + single.elenments[0][2])
+ 1]1[2])
2]112])

} // End DisplayMatrix

/1 DI SPLAY MATRI X METHOD

public static void Display(Mtrix3x3 disp,

/1 3 paranetres:

/1
/1

String descriptor,

(1) the 3x3 matrix to display on screen

int size) throws Exception

(2) descriptor to describe what is shown e.g. generators, groups,...
(3) an integer to denote how many matrices to display

{ /Il Start Display

if (size <=1)

Next . set Enabl ed(f al se);
}
el se
{

Next . set Enabl ed(true);
}

Di spl ayLi st = di sp;

di spl aycount = size;

di splayString = descriptor;

di spl ayposition = 1;

Di spl ayMatri x(Di spl ayList, 1, size, descriptor);

} // End Display

/1 METHOD TO CHECK WHETHER A MATRI X EXI STS IN A MATRI X LI ST ALREADY

public static bool ean Al readylnList(Mtrix3x3 check,
{ /1 Start Al readylnList

/1 CHECK NOT ALREADY IN LI ST

bool ean already = false; // assume new matrix not

Matri x3x3 tenp = new Matri x3x3();
tenp = fulllist;

for(int i=1; i<=loopduration; i++)

Matrix3x3 fulllist, int |oopduration)

if ((tenp.Sane(tenp, check))==true) // invokes nmethod in Mtrix3x3 class
{

al ready = true;

}
tenp = tenp. next Matrix(tenp);

}

return already;

} // End Al readylnLi st

/1 NMETHOD TO ADD A (VALID) MATRI X TO A MATRI X LI ST
public static void AddMatrix() throws Exception
{ /] Start Add Matrix

Mat ri x3x3 check = Getlnput();

/1 CHECK DETERM NANT
i f(((check. Det (check))==1)]| ((check. Det (check)) ==
{

/1 CHECK NOT ALREADY |N LI ST

bool ean test = Alreadyl nList(check, MatrixList,

if (test == true)

{

i nput Message. set Text (I dentifier.getText() + " Already in the List. Try Again.");

}
else // Add to |ist

{
i nput Message. set Text ("Det (" + Identifier.getText() + ")
Mat ri xLi st.insert(MtrixList, check);
count ++;
unbDi m() ;
Di splay(MatrixList, "Matrix", count); // update D splay
}
}
el se

/1 Display Error Message

i nput Message. set Text ("I nvalid Determ nant!");

}
} // End AddMatri x

= " + check. Det (check));



/1 METHCD TO CALCULATE THE GROUP OF ANY G VEN SET OF MATRI CES

public static void Cal cGoup(Mtrix3x3 Manip, String descriptor, int calccount, bool ean increment OK) throws

{ /] Start Cal cG oup

/! To calculate the group, calculate all products of
/!l matrices in the list so far and see if they already exist.

Matri x3x3 testi new Matri x3x3();
Matri x3x3 test] new Matrix3x3();
Matri x3x3 testixj = new Matrix3x3();
testi = Manip;

testj = Manip;

bool ean nonore = fal se;

int added = O;

while (nonmore == false) // Execute until whole group is closed under multiplication
{ /] start while
nomore = true; // assume no nore to add

for(int i=1; i<=calccount; i++)
{ Il start for(i)

for(int j=1; j<=cal ccount; j++)
{ /1 start for(j)

testixj = testi.Miltiply(testi, testj);
bool ean result = AlreadylnList(testixj, Mnip, calccount);

if (result == false) // i.e. not in list already
{ Il start if
Mani p.insert(Manip, testixj);
added++;
i nput Message. set Text ("Matrices Added = " + added);
nonore = fal se;

if (calccount <= memimt)

{

cal ccount ++;

else // i.e. dealing with a possible infinite group
{

/1 exit froml oops

i nput Message. set Text (" MEMORY ERROR! ") ;

j = cal ccount;

i = cal ccount;

nonore = true;

i f(incrementOK==true) {count++;}

/1 NOTE: incrementOK is used to denote whether we are cal culating a group

11 fromgenerators (true, increnent count) OR cal culating e.g.
/1 subgroups. (false, do not increnment count)
} /] end if

testj = testj.nextMatrix(testj);
} /1 end for(j)
testi = testi.nextMatrix(testi);
testj = Manip; // reset
} /1 end for(i)
testi = Manip; // reset
} // end while

i f (increnment OK==true)

Mat ri xLi st = Mani p;
Di spl ay(Matri xLi st, descriptor, calccount);

el se
Di spl ay(Mani p, descriptor, cal ccount);

} /1 end Cal cGoup
/1 METHOD TO DI SABLE OTHER BUTTONS WHI LE WAI TI NG FOR CUSTOM TO BE PRESSED
public static void D m)
{ /] start Dm

Add. set Enabl ed(fal se);

Di spl ay. set Enabl ed(fal se);

Cal cG oup. set Enabl ed(f al se);

Cal cSubgr oup. set Enabl ed(fal se);

Cal cEl enent . set Enabl ed(f al se);

} // end Dm

Exception



/1 NMETHOD TO ENABLE OTHER BUTTONS
public static void unbD n()
{ /] start unDim

Add. set Enabl ed(true);

Di spl ay. set Enabl ed(true);

Cal cG oup. set Enabl ed(true);

Cal cSubgr oup. set Enabl ed(true);
Cal cEl enent . set Enabl ed(true);

} // end unDim

/1 METHOD TO CALCULATE SUBGROUP GENERATED BY AN ELEMENT OF A GROUP

public static void Elenent() throws Exception
{ Il start El enent

/'l Generates all subgroups generated by an el ement of MatrixList

Matri x3x3 generator = new Matri x3x3();
Matri x3x3 carrier = new Matri x3x3();
Mat ri x3x3 swap = new Matrix3x3();
carrier = MatrixList;

int generatorsize;

/( Di sable all other buttons, enable Custom
Di () ;
Cust om set Enabl ed(true);

for (int i=1; i<=count; i++)
{ /1 start for(i)
generator.nextEl enent = null; // reset matrix
swap. el enents = carrier.el enents;
swap. hame = carrier. nang;
generatorsize = 1;

insertldentity(generator); // Insert ldentity Matrix
if (i>1) // i.e. Cenerator is not the Identity matrix

generator.insert(generator, swap);
generat orsi ze = 2;

Di spl ayMatri x(generator. next Matri x(generator), i, count,

}

el se

Di spl ayMatri x(generator, i, count, "CGenerator");

/1 LI STEN FOR BUTTON PRESS - "Cal cul ate Subgroup”
Cust om set Label (" Cal cul at e Subgroup");
buttonpressed = fal se;

Next . set Enabl ed(f al se);

//while (buttonpressed == fal se)

114

for(int delay = 0; delay <=3000; del ay++)
{Systemout. println(del ay);}

11}

Next . set Enabl ed(true);
Cal cGroup(generator, "Subgroup", generatorsize, false);
carrier = carrier.nextMatrix(carrier); // cycle

/1 LI STEN FOR BUTTON PRESS - "Next Subgroup"
Cust om set Label (" Next Subgroup");
buttonpressed = fal se;

[/ whi |l e(buttonpressed == fal se)

114

for(int delay = 0; delay <=5000; del ay++)
{Systemout. println(delay);}

11}

} /1 end for(i)
/'l Reset Customls Label and Enable all other buttons again

Cust om set Label ("");
Cust om set Enabl ed(fal se);

unbDi m() ;

} /1 end El ement

"Cenerator");



/1 METHOD TO CALCULATE THE SUBGROUPS OF A GROUP
public static void Subgroup()
{ Il start Subgroup

for (int size = 1; size <=count; size++)

/1 TO BE COVPLETED
}
i nput Message. set Text (" TO BE DONE") ;
} // end Subgroup

/1 NMETHOD TO CALCULATE THE HASSER DI AGRAM OF A SUBGROUP STRUCTURE
public static void Hasser()
{ Il start Hasser
i nput Message. set Text (" TO BE DONE") ;
} // end Hasser

/1 METHOD TO | NSERT AN | DENTI TY MATRI X | NTO ANY MATRI X LI ST
public static void insertldentity(Mtrix3x3 input)
{ /] start insertldentity

int[][] id_el;

id_el =newint[3][3];

id_el[0][0] =1; id_el[O][1] = 0O; id_el[0][2] = O;
id_el[1][0] = 0; id_el[1][1] =1; id_el[1][2] = O;
id_el[2][0] =0; id_el[2][1] =0; id_el[2][2] = 1;
String id_str = new String();

id_str ="1";

Mat ri x3x3 id_m = new Matrix3x3();

id_melenments = id_el;

id_mnanme = id_str;

input.insert(input, id_nj;
} /] end Insertldentity

/1 Conponent initialization
private void jblnit() throws Exception { // start jblnit

/1 begin by setting Master Layout
t hi s. set Layout ( Mast er Bor der Layout ) ;

/1 set Main Layouts & Panels

Mast er Bor der Layout . set Vgap(2) ;

| OPanel . set Backgr ound( Col or. | i ght G ay);
| OPanel . set Layout (I Ogri dLayout);

| Ogri dLayout . set Col ums(2);

/'l lInitialise Input Layouts & Panels
i nput Panel . set Backgr ound( Col or. | i ght Gray);
i nput Panel . set Layout (| nput Bor der Layout ) ;

/1 lInitialise Qutput Layouts & Panels

out put Panel . set Backgr ound(Col or. | i ght Gay);
out put Panel . set Layout ( out put Bor der Layout) ;
out put Sub. set Layout (out put SubBor der Layout) ;

// lInitialise Main Status Bar

Message. set Backgr ound( Col or. dar kG ay) ;

Message. set Font (new j ava. awt. Font ("Serif", 1, 12));
Message. set For egr ound( Col or. white);

Message. set Edi t abl e(fal se);

/1 lInitialise Input Area
i nput Sub. set Backgr ound( Col or. | i ght Gray);

i nput Sub. set Layout (i nputGrid);

input Grid. set Col unms(4);

input Gid. set Hgap(2);

input Gid. set Rows(4);

inputGrid. setVgap(2);

// Initialise Qutput Area

out put Mat Base. set Backgr ound( Col or. i ght Gray);
out put Mat Base. set Layout (out put Mat Gi d) ;

out put Mat Gri d. set Col unms( 3) ;

out put Mat Gi d. set Hgap(2);

out put Mat Gi d. set Rows(3) ;

out put Mat Gi d. set Vgap(2);

/1 Initialise Input Status Bar

i nput Message. set Backgr ound( Col or. gray) ;

i nput Message. set For eground( Col or. white);
i nput Message. set Edi t abl e(fal se);

/1 Initialise Qutput Status Bar

out put Message. set Backgr ound( Col or. gray) ;
out put Message. set For egr ound( Col or. white);
out put Message. set Edi t abl e(f al se);
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Initialise Input

. set Backgr ound( Col or.
.set Text ("0");
. set Backgr ound( Col or .
. set Text ("0");

set Backgr ound( Col or.
set Text ("0");
set Backgr ound( Col or.

. set Text ("0");

set Backgr ound( Col or.
set Text ("0");
set Backgr ound( Col or.
set Text ("0");
set Backgr ound( Col or.
set Text ("0");
set Backgr ound( Col or.

. set Text ("0");

set Backgr ound( Col or.
set Text ("0");

Initialise Cutput
set Backgr ound( Col or.
set Edi t abl e(f al se);
set Text ("0");

set Backgr ound( Col or.
set Edi t abl e(f al se);
set Text ("0");

set Backgr ound( Col or.
set Edi t abl e(f al se);
set Text ("0");

set Backgr ound( Col or.
set Edi t abl e(f al se);
set Text ("0");

set Backgr ound( Col or.
set Edi t abl e(fal se);
set Text ("0");

set Backgr ound( Col or.
set Edi t abl e(f al se);
set Text ("0");

set Backgr ound( Col or.
set Edi t abl e(fal se);
set Text ("0");

set Backgr ound( Col or.

. set Edi t abl e(fal se);
. set Text ("0");

. set Backgr ound( Col or.
.set Edi tabl e(fal se);
.setText ("0");

Di spl ay Area

yel | ow) ;
yel | ow) ;
yel | ow) ;
cyan);
cyan);
cyan);
green);
green);
green);
yel | ow);
yel | ow) ;
yel | ow);
cyan);
cyan);
cyan);
green);

green);

green);

ADD ELEMENTS TO APPLET

s. add( | OPanel ,

nput Sub.
nput Sub.
nput Sub.
nput Sub.
nput Sub.
nput Sub.
nput Sub.
nput Sub.
nput Sub.
nput Sub.
nput Sub.
nput Sub.
nput Sub.
nput Sub.
nput Sub.
nput Sub.

Di spl ay Area

Bor der Layout . CENTER) ;
| OPanel . add(i nput Panel ,
i nput Panel . add(i nput Sub, Bor der Layout. CENTER);
add( 1 A,
add( | D,
add(1G null);
add( Add,
add(| B,
add( | E,
add( | H,
add(ldentifier,
add( 1 C,
add( | F,
add(11,
add( bel ow dentifier,
add(Di spl ay,
add( Cal cG oup,
add( Cal cSubgr oup,
add( Cal cEl enent,

null);

null);
null');

null);
null);
null);
null);

null);

null);
null);
null);

null');

null);

null);
null);

null);

i nput Panel . add(i nput Message,
| OPanel . add( out put Panel ,
out put Panel . add( out put Message,

null);

Bor der Layout . SOUTH) ;

Bor der Layout . SOUTH) ;

out put Panel . add( out put Sub, Border Layout. CENTER);

out put Sub. add( Next ,

Bor der Layout . SOUTH) ;

out put Sub. add( Cust om Bor der Layout . NORTH) ;
out put Sub. add( out put Mat Base,

out put Mat Base.
out put Mat Base.
out put Mat Base.
out put Mat Base.
out put Mat Base.
out put Mat Base.
out put Mat Base.
out put Mat Base.
out put Mat Base.
Bor der Layout . SOUTH) ;

s. add( Message,

nul
nul
nul
nul
nul
nul
nul
nul
nul

add( OA,
add( OD,
add( OG,
add( OB,
add( CE,
add( OH,
add( CC,
add( OF,
add( O,

Bor der Layout . CENTER) ;
);
);
);
1);
);
);
);
);
1);



/1 EVENT CODE

/| ADD BUTTON EVENTS

Add. set Font (new j ava. awt . Font ("Di al og", 1, 12));

Add. set Label ("+");

Add. addMbuseli st ener (new j ava. awm . event . MouseAdapter() { // start addMouseli stener

public void mouseEnt ered( MouseEvent e) {
Add_npuseEnt ered(e);

}

public void mouseExited(MuseEvent e) {
Add_npuseExi t ed(e);
}

public void moused i cked( MouseEvent e) {
Add_moused i cked(e);

}
}): // end addMouseListener for Add

/1 1 DENTI FI ER BUTTON EVENTS

I denti fier.setBackground(Col or. darkG ay);

Identifier.setFont(new java.aw . Font("Dial og", 1, 12));

Identifier.setForeground(Col or.white);

Identifier.setText("A");

I dentifier.addMouseLi st ener (new j ava. awt . event . MouseAdapter() { // start addMouseli ntener

public void nmouseEnt ered( MouseEvent e) {
I dentifier_nouseEntered(e);

}

public void nmouseExited(MuseEvent e) {
Identifier_nouseExited(e);

}); // end addMvbuseLintener for Identifier

/1 DI SPLAY BUTTON EVENTS

Di spl ay. set Font (new j ava. awt. Font ("Di al og", 1, 12));

Di spl ay. set Label ("D");

Di spl ay. addMbuselLi st ener (new j ava. awt . event . MouseAdapter() { // start addMouseLi stener

public void nmouseEnt ered( MouseEvent e) {
Di spl ay_npuseEnt ered(e);

public void nmouseExited(MuseEvent e) {
Di spl ay_mouseExi t ed(e);

public void moused i cked(MouseEvent e) {

try

. .

Di spl ay_nmpused i cked(e);

}

catch (Exception exp) { 1}

}
}); // end addMwbuselLi stener for Display
/1 CALCULATE GROUP EVENTS
Cal cGroup. set Font (new j ava. awt . Font ("Di al og", 1, 12));
Cal cGoup. set Label ("G');
Cal cG oup. addMouselLi st ener (new j ava. awt . event . MouseAdapter () { // start addMvbuseLi ntener

public void nmoused i cked(MouseEvent e) {
Cal cGroup_noused i cked(e);

}
}); // end addMbuseListener (1) for Cal cGoup
Cal cGroup. addMouselLi st ener (new j ava. awt . event . MouseAdapter () { // start addMbuselLi stener

public void nmouseExited(MuseEvent e) {
Cal cG oup_npuseExi ted(e);
}

public void nmouseEnt ered( MouseEvent e) {
Cal cGroup_npuseEnt ered(e);

}
}); /! end addMbuselListener (2) for Cal cG oup



/] CALCULATE SUBGROUP EVENTS

Cal cSubgr oup. set Font (new j ava. awt . Font ("Di al og", 1, 12));

Cal cSubgr oup. set Label ("S");

Cal cSubgr oup. addMbuseli st ener (new j ava. awt . event . MouseAdapter() { // start addMouse Li stener

public void nmouseExited(MuseEvent e) {
Cal cSubgr oup_mouseExi t ed(e);
}

public void nmouseEnt ered( MouseEvent e) {
Cal cSubgr oup_npuseEnt ered(e);

}

public void nmoused i cked(MouseEvent e) {
Cal cSubgr oup_npused i cked(e);

}
}); // end addMouselLi stener for Cal cSubgroup

/1 CALCULATE ELEMENT GENERATED SUBGROUPS EVENTS

Cal cEl ement . set Font (new j ava. awt . Font ("Di al og", 1, 12));

Cal cEl enment . set Label ("E");

Cal cEl ement . addMbuseli st ener (new j ava. awm . event . MouseAdapter() { // start addMouselLi stener

public void mouseExited(MuseEvent e) {
Cal cEl ement _nmouseExi t ed(e);

}

public void nmouseEnt ered( MouseEvent e) {
Cal cEl ement _mouseEnt ered(e);

}

public void nmoused i cked( MouseEvent e) {
Cal cEl enent _moused i cked(e);

}
}); // end addMbuselLi stener for Cal cEl enent

/1 NEXT BUTTON EVENTS

Next . set Backgr ound( Col or. | i ght Gray);

Next . set Acti onConmand( " Down") ;

Next . set Label (" Next");

Next . addMouselLi st ener (new j ava. awt . event . MouseAdapter () { // start addMvbuselLi st ener

public void mouseExited(MuseEvent e) {
Next _nouseExi ted(e);
}

public void nmouseEnt ered( MouseEvent e) {
Next _nouseEnt ered(e);

}

public void moused i cked(MouseEvent e) {
Next _noused i cked(e);

}
}); // end addMbuseli stener for Next

/1 CUSTOM BUTTON EVENTS

Cust om set Backgr ound( Col or. i ght G ay);

Cust om set Acti onConmand( " Up");

Cust om addMbuseli st ener (new j ava. awt . event . MouseAdapter() { // start addMouseli stener

public void nmouseExited(MuseEvent e) {
Cust om nouseExi ted(e);

}

public void nmouseEnt ered( MouseEvent e) {
Cust om nouseEnt ered(e);

}

public void nmoused i cked(MouseEvent e) {
Cust om nmoused i cked(e);

}
}); // end addMbuseLintener for Custom

/1 END OF EVENTS

}

/1 end jblnit

/1 Get Applet information
public String getAppletlinfo() {

return "Applet Information";

}

/| Get paraneter info

public String[][] getParanmeterinfo() {
return null;

}



/1
/1 ADD BUTTON
/11

/1 MOUSE ENTERS ADD BUTTON

voi d Add_npuseEnt er ed( MouseEvent e) {

nmessageSt ore = Message. get Text ();

Message. set Text ("Add Matrix to Basis Vectors");
}

// MOUSE EXI TS ADD BUTTON
voi d Add_npuseExi t ed( MouseEvent e) {
Message. set Text (nessageStore);

}

/1 MOUSE CLI CKS ADD BUTTON
voi d Add_npused i cked( MbuseEvent e) {

// ADD MATRI X TO LI ST OF GENERATORS
try

AddMatri x();

}
catch (Exception exp) { }
}

11
/1 | DENTI FI ER TEXT Fl ELD
11

/1 MOUSE ENTERS TEXT FI ELD

voi d ldentifier_nouseEntered(MuseEvent e) {
nessageSt ore = Message. get Text () ;

Message. set Text ("Matrix ldentifier");

}

/1 MOUSE EXI TS TEXT FlI ELD
void ldentifier_npuseExited(MuseEvent e) {
Message. set Text (nmessageStore);

}

11
/1 DI SPLAY BUTTON
11

/1 MOUSE ENTERS DI SPLAY BUTTON

voi d Di spl ay_nouseEnt er ed( MouseEvent e) {
nessageSt ore = Message. get Text () ;

Message. set Text ("Di splay Current Matrix List");
}

/1 MOUSE EXI TS DI SPLAY BUTTON
voi d D spl ay_npuseExi t ed( MouseEvent e) {
Message. set Text (nmessageStore);

}

/1 MOUSE CLI CKS DI SPLAY BUTTON
voi d D spl ay_noused i cked( MouseEvent e) throws Exception {

Next . set Enabl ed(true);

/1 DI SPLAY LI ST OF MATRI CES

Di spl ay(MatrixList, "Mtrix", count);
}

11
/1 CALCULATE GROUP BUTTON
11

/1 MOUSE ENTERS CALCULATE GROUP BUTTON

voi d Cal cGroup_npuseEnt er ed( MouseEvent e) {
nmessageSt ore = Message. get Text () ;

Message. set Text (" Cal cul ate G oup");

}

/1 MOUSE EXI TS CALCULATE GROUP BUTTON
voi d Cal cG oup_npuseExi t ed( MouseEvent e) {
Message. set Text (nmessageStore);

}



/1 MOUSE CLI CKS CALCULATE GROUP BUTTON
voi d Cal cG oup_noused i cked( MouseEvent e) {

Next . set Enabl ed(true);
/1 CALCULATE GROUP

try
Cal cGroup(MatrixList, "Goup", count, true);

}
catch (Exception exp) { }
}

11
/1 CALCULATE SUBGROUPS BUTTON
11

/1 MOUSE ENTERS CALCULATE SUBGROUP BUTTON

voi d Cal cSubgr oup_npuseEnt er ed( MouseEvent e) {
nessageSt ore = Message. get Text () ;

Message. set Text (" Cal cul at e Subgroups");

}

/1 MOUSE EXI TS CALCULATE SUBGROUP BUTTON
voi d Cal cSubgroup_nouseExi t ed( MouseEvent e) {
Message. set Text (nmessageStore);

}

/] MOUSE CLI CKS CALCULATE SUBGROUP BUTTON
voi d Cal cSubgroup_npused i cked( MouseEvent e) {

/1 CALCULATE SUBGROUP
try

Subgroup();

}catch (Exception exp) { }
}

11
/1 CALCULATE ELEMENT GENERATED SUBGROUPS BUTTON
/11

/] MOUSE ENTERS ELEMENT BUTTON

voi d Cal cEl ement _nouseEnt er ed( MouseEvent e) {
nessageSt ore = Message. get Text ();

Message. set Text (" El ement Generated Subgroups");

}

/1 MOUSE EXI TS ELEMENT BUTTON
voi d Cal cEl ement _nmouseExi t ed( MouseEvent e) {
Message. set Text (nmessageStore);

}

// MOUSE CLI CKS ELEMENT BUTTON
voi d Cal cEl ement _noused i cked( MouseEvent e) {

/1 CALCULATE SUBGROUPS GENERATED BY AN ELEMENT OF THE GROUP
try

El enent () ;

}catch (Exception exp) { }
}

11
/1 CUSTOM BUTTON
11

/1 MOUSE ENTERS CUSTOM BUTTON

voi d Cust om nouseEnt er ed( MouseEvent e) {
nmessageSt ore = Message. get Text () ;
Message. set Text (Cust om get Label ());

}

/1 MOUSE EXI TS CUSTOM BUTTON
voi d Cust om nouseExi t ed( MouseEvent e) {
Message. set Text (nmessageStore);

}

/1 MOUSE CLI CKS CUSTOM BUTTON
voi d Cust om nouseC i cked( MouseEvent e) {

/1 Indicate Button has been pressed
but t onpressed = true;

}



/1
/1 NEXT BUTTON
/11

/1 MOUSE ENTERS NEXT BUTTON

voi d Next _nmouseEnt ered( MouseEvent e) {
nmessageSt ore = Message. get Text ();
Message. set Text (" Next Matrix");

}

/1 MOUSE EXI TS NEXT BUTTON
voi d Next _mouseExi t ed( MouseEvent e) {
Message. set Text (nessageStore);

}

/1 MOUSE CLI CKS NEXT BUTTON
voi d Next _moused i cked( MouseEvent e) {

try

{
/1 SHOW NEXT MATRI X
i f (displayposition < displaycount)

Di spl ayLi st = DisplayLi st. next Matri x(Di spl ayLi st);

di spl ayposi ti on++;

Di spl ayMatri x(Di spl ayLi st, displayposition, displaycount, displayString);
}
el se

{

}
}catch (Exception exp) { }

Next . set Enabl ed(f al se);

}
} /1 End G oupAppl et



