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Appendix A

MainWindow.java

import javax.swing.*;

Import java.awt.*;
Importjava.awt.event.*;

import java.io.*;

public class. MainWindow extends JFrame {
final File path=new File("C:/MyCSVfile");
JFrame frame;
JTextField ab; , ,
JTextField phaseShiftl, phaseShift2 ;
JRadioButton rbl, rb2;
final String abratio="One Data"";
final String ps="Two Data";

public MainWindowO {
super(""MainWindow");

l[Create JTextarea
final String []=path.list();

s=stn[i]+"\n";

JTextArea ta=new JTextArea(s);
tasetEditable(false);
JScrollPane sp=new JScrollPane(ta);

sp.setHorizontalScrollBarPolicy(JScrollPane. HORIZONTAL_SCROLLBAR_ALWAYYS);
sp.setPreferredSize(new Dimension(250,250));
sp.setBorderf
BorderFactory.createCompoundBorderf
BorderFactory.createCompoundBorderf ,
BorderFactory.createTitledBorder(*CSD file"),

BorderFactory.createEmptyBorder(5,5,5,5)),
sp.getBorder(B);

JPanel pl=new JPanelO;

pl.add(sp);

/ICreate JRadiobutton _
rbl=new JRadloButtor:](abratlp);
rbl setActionCommand(abratio);
rbl .setSeIected(true?;
rb2=new JRadioButton(ps);
rb2.setActionComman 8)5);

final ButtonGroup group=new ButtonGroupO;



roup.add(rbl);
8r0u8.addérb2;;

ab=new JTextField(l0);
phaseShift I=new JTextField(l0);
phaseShiftl .setEdltabIegaIse ;
phaseShift2=new JTextField([0):
phaseShift2 setEditable(false);

JLabel datal=new JLabel("'Data 1');
JLabel data2=new JLabel("'Data 2");

JPanel p2=new JPanelO; ,

GridBagLayout gridBag=new GridBagLayoutO;
GridBagConstramts gc=new GridBagConstraintsO;
p2.setLayout(gridBag);

gegridx=0; . ge.gridy=0; /ladd JRadioButton for a/b at grid 0,0
ge.anchor=GridBagConstraints, WEST; .
gridBag.setConstraints(rbl, gc);
p2.add?rb|);
gegridx=1;  ge.gridy=0; = /ladd JTextField for a/b at grid 1,0
gridBag.setConstraints(ab, gc);
p2.add?ab);

gegridx=0;  gc.gridy=l; ~ /ladd JRadioButton for a/b at grid 0,1

gc.anchor=GridBagConstraints, WEST;
gridBag.setConstraints(rb2, gc);
p2.add?rb2);

ge.gridx=0; . qc.gridy=3; /ladd JLabel for Data at grid 3,0

gc.anchor=GridBagConstraints. EAST;
gridBag.setConstraints(data , gc);
p2.add?data|);

ge.gridx=l;  ge.gridy=3; ~  /ladd JTextField for phaseShift at grid 3,1
gridBag.setConstraints(phaseShift 1, gc);
p2.add?phase8h|ft1);

gegridx=0;  ge.gridy=4;  /ladd JLabel for Data at grid 4,0

ge.anchor=GridBagConstraints,EAST; _
gridBag.setConstraints(data2, gc);
p2.add?data2);

gegridx=1;  gegridy=4; ~ fladd JTextField for phaseShift at grid 4,1
gridBag.setConstraints(phaseShift2, gc);
p2.add?phase8h|ft2);

p2.setBordeg o
BorderFactory,créateCompoundBorder(
BorderFactory.createCompoundBorder
BorderFactory.createTitledBorder("One or Two data"),

BorderFactory.createEmptyBorder(5,5,5,5)),
p2.getBorder(B)
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/[Create JButton

JButton bOK=new JButton("OK");
JButton bClose=new JButton(*'Close");
JButton bClear=new JButton(*'Clear"),

JPanel p3=new JPanelO;
p3.add(bOK);
p3.add(bClose);
p3.add(bClear

rbl.addltemListener(new ItemListenerOE//Action for JRadioButton ofrbl
public void |temStateChanged ItemEvent e){
phaseShift 1.setEditable false;;

phaseShift2 setEditable(false
ab.setEditable{true);

),

rb2.addlItemListener(new ItemListenerO{//Action f°r JRadioButton of rh2
public void |temStateChangedgtem vent e){
phaseShiftl .setEditable(true);
phaseShift2 setEditable
ab.setEditable(false);

); 1
I[Action for the button of OK, Close and Clear

bOK .addActionListener(new ActionListenerO{//Action for OK Button
public void actlonPerformedszctlonEvent e

true

String txtab=ab.getText():
String txtpsl=phaseShiftl .getText0;
String txtps2=phaseShift2. getText();
String filenameOnedata=path+ ** " +txtab;
String fllenameTwodata[iznew Str|ng[|2];
filenameTwodata[0]=path+ " * +txtpsl;
filenameTwodatall]=path+ " " +txtps2;
String command=group.getSelection().getActionCommand();
if (command=abratio) f

if(txtab.length)) ==0 )

Wind JOptionPane.showMessageDialog(Ifame, "Please type your data file.CSD from CSD
indow",

"Information Dialog™, JOptionPane.PLAIN MESSAGE);

else
the({:kFiIe checkFileForOneData=new CheckFile(path, txtab);
ry

ProgramAoverB pr=new ProgramAoverB(filenameOnedata);

catch (Exception ex) {
System.err printInC'Error at ProgramAB of MainWindow");
System.err.printin(e);
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Jlse If (command=ﬁs)ﬂ
if (txtpsl.lengtho 1=0 & txtps2.length() ==0)

JOptionPane.showMessageDialog(ffame,"You're not type the file of Data2 yet",
“Information Dialog™, JOptionPane.PLAIN_MESSAGE);
Ise if (txtpsl length() = 0 & txtps2.length() =0}

JOptionPane.showMessageDialog(frame,"You're not type the file of Datai yet",
“Information Dialog™, JOptionPane PLAINMESSAGE);
e ke oo DN CheckElle(ath, sl

CheckFile checkFileForTwoData2=new CheckFiIeEBathi txt[F))sZ;’;
//System.out.println(ftiIenameTwodata[0]+"\t"+ filenameTwodata[l]+"\t"+"at MainWindow");

. ProgramPhaseShift pps=new
ProgramPhaseShift(filenameTwodata);

atch (Exception ex) {
System.err.printin("Error at ProgramPhaseShift of MainWindow");
System.err.printin(e);

Jlse if (txtpsl.lengtho ==0 & txtps2.1ength() ==0){
JOptionPane.showMessageDialog(frame,"You're not t}/pe Both file of Datai and 2",
, *Information Dialog™,
JOptionPane.PLAINMESSAGE);

bCIose.ad,dAct,ionLi,stenergnew ActionListener(){//Action for Close Button
public void actionPerformed(ActionEvent e){
System.exit(0);

] !
bCIear.ad,dActjonLi,stener(lnew ActionListenerO{//Action for Clear Button
public void actionPerformed(ActionEvent e){
ab.setText("™);
phaseShiftl .setText("™);
phaseShift2.setText(™");
rbl setSelected(true);

D)
Iladd everything into the JFrame



JPanel contentPane=new JPanelO;

BoxLarout bl=new BoxLayout(contentPane, BoxLayout.Y AXIS);
contentPane.setLayout(bl);

contentPane.add(p 1);

contentPane.add(p2);

contentPane.add(p3);

setContentPane(contentPane);

public static void main(String[] args) throws 10Exception{
JFrame frame = new MamWmdow();
frame.addWindowListener(new WindowAdapter
public void windowClosing(WindowEvent e
System.exit(0);

1, 1
frame.pack();
frame.setVisible(true);

HIEnd of Main()
HIENd of Class MainWindow
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CheckFile.java

import java.io.*:
Importjavax. swmg

class C eckFlle{
tteé[f?thegF
el
{rin
Int m-0:
for ( mlt

lle aﬁh String nameOfFile){

;Q t?Ft\St HameOthl

llename=patn+ +sefectedF|Ie

i<n.ength ;i++
N anequfas (SElectedFile)

élse{ m+=0;

ttSys tem.out.printinfi value "+i+"\t"+"m value "+ m);
stem Oult r|n
stem out rm

if (m>(

| (mys)gztem out.println(selecte ((:tFllﬁ+ "+t Ct] kFileForTwoData"):
J [Program pr-new Program(path, selected S

lse

. JOptionPane.showMessageDialog(new JFrameO, "Please check your type and
extendtion”, P GeDielog( yourtyp

"Information Dialog", JOptionPane.PLAIN MESSAGE);
}//Enh of Constructor CheckFile
HIEnd of Class CheckFile
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InputData.java

Import java, io.*
import fava.util String Tokenizer;
Importjava.text *;

cIass tD fa
¢ douple dat abuJ
rlvate Bu eredReadar buf
rvate Int row;

NumberFormat formatter = NumberFormat.getNumberlnstanceO;
/Ilclass congtructor

nputData(Strin
puDa{Sng ) {

}catc%ldfmv %Uﬁdjg?c%%?:({é %V FileRear(f)

System.out.printin \" not foundl!, please specify the existent

gzgtgm (e))l(llt % ntin("Usage: java program {filename}"):

file"):

databuf-new double[l][73];
Strmg s
I bf dL IN{
e% U f ine())!=null)

%catch(lOExce tio ef

S
éstem exﬂ%i o e g

dg/g%ﬁ?qwna@cog%gt%blfe r?'\W 749]”9th )

MIEnd of Constructor Program

rivate void acd(Strin
d %r\lln To?< glzer )}nevv StringTokenizer(s,",");
Srmﬁ token=null;
Int column=0;

while (st hasMoreTokensO) {



tokerm(st.nextToken() - trinQ);
if(row >= dlat
( doubletij)

f. length
ggs%m_ dﬂycopﬁdét%) | %Edg data[)leﬂ%thgg

fztabuftgrowé cqumnfL Doub> parseDouble(token);

try{
catch(NumberF one
} va\ld Input number!"

ystem.out. rm? }
g&tgm 8)1(1|t F intin{"Usage: java program {filename}");

éolumn++,
HIEnd of adal)

public doP

réatt&rn datawfk %f()%l]da A0 engt) {

YIEnd OF getDafa()
WIEnd of Class InputData
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ProgramAoverB.java

Import java.io.*;
class ProgramAoverB{
ProgramAo rB String nameQfPile) throws 10Exception
Tk
i InputData d=new InputData (II| e
PrintData print=new PrintDa F a(" InputData

d databou); ngg ogffe=new CalCoeff(d)

System.out printin("End of File");
}
}
MIEnd of Class program



ProgramPhaseShift.java

import java.io.*; _
import java.util.StringTokenizer;

class ProgramPhaseShift{

ProgramPhaseShift(String nameOfFile[]) throws 10Exception{
Runtime r=Runtime.getRuntime0;

r.qc(); .
//gy(s)tem.out.pr!ntln "Start Run");
[ISystem.out.printin(“Total Memory: " + r.totalMemoryO + '\ , +
"Free Memory: " + r.freeMemoryO ); _
InputData d 1=new InputData(nameOfFile[0]); .
InputData d2=new InputData(nameOfFile[ 1]);

PrintData printinput=new PrintData("InputData 1", dl.databuf, "InputData 2", d2.databuf);
PhaseShiffOfCoeffd 11=new PhaseShiftOfCoeff(dl, d2);

r.oc();
P?inQData printCoeffr=new PrintData(dl Lindex, dl |.coeffDif,
dl Lbpost, "Coeff);

dl L.bpostZ, dI2.bpost, dI3.bpost,
dll.index, dl I.coeffDif, dI2.sumDif, dO.sumDif);
//System.out.prgntlnE"Flmshed Run");
ISystem.out.printIn("Free Memory: " + r.freeMemoryQ );
HIEnd of Constructor Program PhaseShift

HIENd of Class Program PhaseShift

PrintData printSummary=new PrintData(dl 1.keyForward,
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CalCoeff java

import java, i0.*;

import ava. Iang Double;
import java.utiL Vector;
import java.text.*;

class CalCoeff
InputData d;
private int i,
private Vector points = new Vector(16,4);
rivate static double FPFConstraint ‘L[ new double[q[?];
umberFormat formatter = NumberFormat.getNumberlnstanceO;
double databuff] [];
double coeff[]],
double D[
doublex J new double 73
doubled|s ITf[]=new doub 3
CalCoeff(InputData d) {
databuf=new double[d,databuf.length][d.databuf[0].length];
for(int i=0;i<databuf. Iength i+4) {
for(intj r0]<databuf(g01 length ;j++)
databufil][J] d atabuﬁ|][1]

HI'End of Constructor CalCoeffO

CalCoeff(double temp[][?) {
databut=new double[temp.length][temp[0].length];
forslnt i=0;i<databuf.length;i++)
for(intj"0:j<databuf]0], length:j++)
databufF]] = temp[x]]%

HI'End of Constructor CalCoeffO
private void multMatrix(double m{][], double g[][], double mg[][]) {
I First clear the return array
for(int i=0; i<4; i++)
for(mtj=0; j<2 jtt)
mgliID]=0;
[ Perform the matrix math
for(int i=0; i<4; i++)
for(intj-0; j<2;j++)

"mg[i]{1=mg i+ (mi[k] * gLKI0D)

private void ROTATE(double a[][], mti, tj, intk, int 1 double tau, double )

[i1:h-a[k] []:ali] [j]=g-s*(h+g*tau);
}/}En[[dho%‘ RO&HATE



private void jacobi(double a[][], int , double d[], double v[][], int nrot){

int], ig,ip,i;
double tresh, theta,tau,t,sm, na.c;

double b[] = new double[n+];
double z[] = new double[n+1];

for (i Por'(l'gﬂ |"q'<'°_+ +)|q{++) v[ip][iq]=0.0;
v[ip][ip]=1.

. ﬁ{ ;j“gp] LA

rot=0;
for (i=l:i<=50:i++) {
sm=0.0;
for(‘P Lip<= -Lip++) {
or (ig=ip+l;ig<=;ig++)
sm += Math. abs(a[|p][|q]);

if (sm ==0.0) {

[* ffee vectorgz L)
ffee vector(b, 1, ); */

return;

if(i<4)
tresh=0.2*sm/(n*n);

tresh=0.0;
for ( | 1|p<- -Liptt) {)
for iq=1p+1;ig ;-bl qtt
-1000*Mat abs(a[i
|f 1> 4 && Math. absFt” g = Math.abs(d[ip])
&& Math.abs(d[ig])+g — Math abs(d[ig]))

else |]f[ !\Aath abs (a[ip][iq]) > tresh) {

I dIath a[b1 n)+g=Math.abs(h))
(a[lp][lq])/h

theta=0.5*n/(a[ip
t= 0/(Math(ab[s(gh[ ?];+Math sqrt( 1.0+theta*theta));
if (theta < 0.0) t -

2:1,0/M ath.sqrt(I+t*t);
S=t*C|

tau=s/(1.0{rc]);
h;é*a[lpfl[lq ;

z[i --h,

Z]lg] +=n;

diq = h;

dfig] +=h;

aip][igq]=0.0;

for (j=1li<=ip-IV++
R(SLF/IAUTE(IeFl)J |¥j,iq),tgu, )
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for (j-ig+1j<=n;j++) {
ROTATE(a,ipj,iqj,tau,s);

for (i=l;j<=n;j++) {
ROTATE(vj,ipj.iq,tau, );

-nrot;

Hﬁl |pz)<Ip ipH) {

z[|p] 0. 0

//printf("Too many iterations in routine JACOBI");
}//End ofjacobi()

I Perform the Cholesky decomposition
Il Return the lower triangular L such that L*L'=A
private void choldc(double a[][], int , double 1[[){
int ij k;
douéle sum;
double p[] = new double[n+I];
for (i=1; i<= ; i+4) {
for (sum=a[i][j,k=i-1;k>=1 k=) sum -= a[i][k]*a[j][K];
if(i ==
9 sun%<{0 02\
//prlntf ("\nA is not poitive definite!");

else
p[i]=Math.sqrt(sum);}
else

{a[i][ilzsum/p[i]:

}

}or(izl; I<= 1 itt)
for (j=i;j<= ;j++)
JWM-Pti];

{|"|]m§g%l[i]:

HIEnd of choldcO

int inverse)double TB(][], double InvBI][], intN) {
intk,ij,p,q;

double mult;

double Dtemp

double maxpivot;



double B[][] = new double [N+I][N+2];
double A[][] = new double [N+l 2*N+2]
double C[][] = new double [N+I][N+1];

double eps = 10e-20;

fortk= s
for(j=l;j<=Nj++)

B[k]lJ] TBIK]L];
for (k= Lk<=N;k++)

for j
for h] t *N+1 1)

A[k]wh gazf (float)l;
for (k=1;k<=N:k++)

maxpivot=Math.abs((double)A[k][k]);
npivot=k;

for (i=k;i<=N;i++)

if (maxpivot<Math.abs((double)A[i][k]))

maxpivot=Math.abs((double)A[i](K]);
npivot=i;

J< N+|J++

if }naxpwop eps)

npivot!-k
{ fo(r?} kj<= g*N+IJ++)

Ae\r{n |v%tHnL IVOAEI J]]G]
[J] ternp;
fDik k+|
or
f(ﬁ[(]ul]KA kﬂ L)

if (i'=k)

mult= A
for G= 2 +| >z k{
Ali][i]= A[I]G] mult*A[K](] ;

}

else}
{1l printf{"\ The matrix may be singular ") ;
return(-1);

*}* CO{na il risultato nella matrice InvB ***/
for = Lk<=Nk++,p++)
for (j= N+2q 1y< 2*N+1J++q++)
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InvB[p]l[g]=AlLK] 1;
retum(O);

} /* End of INVERSE %/

private void AperB(double_A[][], double _B[][], double _res[][1,
int righA, int colA, int righB, int colB) {
int p,q,l;
for (p-L;p<= righA;p++)
for (g=I ;g<=_colB;g++){
'res[p][q]=0.0;

for(LiresMr résfp][ql+_A[p][IT*_B(1[a];
}//End of AperBO

private void A_TperB(double _A[][], double _B[][], double _res[][l,
int righA, int colA, int righB, int colB) {
int p,q,l;
for (p=l;p<=_colA;p++)
for (g=1;9<=_colB;q++){
"res[p][g]=0.0;

fa~MM=ra[p]l[ql+_An][pl*_B[I1[al;

}//End of A TperBO

private void AperB_T(double _A[][], double B[][], double _res[][1,
int righA, int colA, int righB, int_colB) {
int p,q,l;
for (p-1;p<=_colA;p-H-)
for (g=I;q<=_colB;g++){
1res[p][g]=0.0;

~  for ~res[p][al="res[p][a]+_A[p][1*_B[al['l;

Y/End ofAperBTQ

public void pv(double v[], java.lang.Strmg str) {
formatter.setMaximumpFractionDigits(7);
formatter.setMinimumFractionDigits(7);
System. out.printin();
System.out.printin(* "+ str+ " ™);
System.out.printinf” " + formatter.format(v[l]) + "\t" + formatter.format(v[2]) + "\t" +
formatter.format(v[3])

+ "\t" + formatter.format(v[4])+ "\t" + formatter.format(v[5]) + '"\t' + formatter, format

el )
, System.out.printin(" "+ "End " +str+"
’
System.out.printin();
}//End of pv()
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public void pm(double [][, java.lang.String str) {
formatter.setMaximumFractionDigits(5);
formatter.setMinimumFractionDigits(5);
System, out. printin();
System. out.printin(* "+str+"

System.out.printin(** " + formatter.format(S[I][1])+ "\t\M\t" + formatter.format(S[I][2])+ "\\\t*
+ formatter. format(S[1] [3]) + '"\t\t\t" + formatter.format(S[1][4]) + '"\t\t\t' + formatter.format(S[I][5])+
"\E\\t* + formatter.format(S[1]1[6]) );

System.out.printin(* " + formatter.format(S[2][I]) + '"\t\t\t" + formatter.format(S[2][2]) +
"\t + formatter.format(S[2][3]) + "\t\i\t" + formatter.format(S[2][4]) + '"\t\t\t" + formatter.format(S
[2] [5]) + '"\t\t\t* + formatter.format(S[2][6]) );

System.out.printin(* " + formatter.format(S[3][I1]) + '"\t\t\t" + formatter.format(S[3][2]) +
"\t + formatter.format(S[3][3]) + "\t\t\t"* + formatter.format(S[3][4]) + '"\t\\t" + formatter.format(S
[3] [5]) + '"\t\t\t" + formatter.format(S[3][6]) );

System.out.printin(* " + formatter.format(S[4][I]) + "\t\t\t" + formatter.format(S[4][2]) +
"\t\E\t" + formatter.format(S[4][3]) + "\t\M\t" + formatter.format(S[4][4]) + "\t\t\t* + formatter.format(S
[4] [5]) + "\n\t\t" + formatter.format(S[4][6]) );

System.out.printin(* " + formatter.format(S[5][I]) + "\t\t\t" + formatter.format(S[5][2]) +
"\ + formatter.fonnat(S[5][3]) + "\t\\t* + formatter.format(S[5][4]) + '"\t\t\t* + formatter.format(S
[5] [5]) + "\a\t\t" + formatter.format(S[5][6]) );

System.out.printin(" " + formatter.format(S[6][I]) + "\t\\t" + formatter.format(S[6][2]) +
"\t + formatter.format(S[6][3]) + "\\t\t" + formatter.format(S[6][4]) + "\t\t\t" + formatter, format(
[6] D + "\\t\t" + formatter.format(S[6][6]) );

System.out.printin(" "+"End "+ str+

System.out.printinO;
} //End of pm()

public void cal() throws I0Exception {

FileOutputStream fos - new FileOutputStream(*'AlgeDis.txt");

PrintStream pmt = new PrintStream(fos);

coeff=new double[databuf. length] [ 13];

int column=databuf[0].length;

int row=databuf. length;

int count, x=I;

double min, max;

D=new double[column+I][7];

double S[][]=new double[7][7];

double Const[][1=new double[7][7];
double temp[][]=new double [7][7];
double L[][]-new double [7][7];
double C[][]J=new double [7][7];

double invL[][] =new double [7][7];
double dd[] - new double [7];
double V[][] =new double [7][7];
double sol[][] = new double [7][7];
double tx,ty,

int nrot=0;

int npts=50;



double XY -newdouble3 npts+l
double pvep[E]-new double[ ][p !

double tan, aa, bb, cc, x1, x2, yI, y2;
ﬁrmtlng FPF mode");

I

II'Now first fill design matrix
formatter.setMaximumFractionDi |ts(4),
formattersetM|n|mumFract|onD|g|ts( );
for (int z=0; z < row; z++){

//System out, printin(z+1+" round");
count=0; _
for (|nt| 1;i<=(column- 1()] i+t) {

? ata uffz]][[]] o _
[lit databuf(z]i] are less than zero, we will skip that point
count++;

[ISystem.out.
Const
Const
Const

double c=(Math.P1/180)*(360/(column-1))*i;
tx=(databufjz][i])*(Math.cos(c));
ty:(databuf{z][|])*(M ath.sin(c));

goef(f_ cmant buf[0].length; i++) {
or (int1-L; i <databuf[0].length; i++
(databuf[z][[ ;

Ise {

coeff}zﬁolﬁ:databuf[z][Oj :
] <0){

X=i;
break;

}
m =databuffz] [x];
max:databuflz]][[x]]'
for (inti=1; i <databuf|0].length; i++
( |f(databuf[z]H|]]< 0)9{ M
Ise

:TE |(r2n Igaiagtﬂ?zbﬁrz][l]) {
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if (max < databuf~z][i]) {
} max=databuf[z][i];

//System.out.print(*Max " + max + "\t* + "Min " +min + "\t");
coeff[z][2]=max ;
coeff[z][3]=min ;

if (count > 67){

System.out.printin(*We can't fit becouse the data is below 5 point™);

clsc{
//pm(ConSt,"Constraint™);
//Now compute scatter matrix
A_TperB(D,D, ,column,6,column,6);
//pm(S,"Scatter");
choldc(S,6,L);
//pm(L,"Cholesky");

inverse(L,invL,6);
//pm(invL,"inverse™);

AperB_T(Const,invL,temp,6,6,6,6);
AperB(invL,temp,C,6,6,6,6);
//pm(C,"The C matrix™);

jacobi(C,6,dd,V,nrot);
//pm(V,"The Eigenvectors™); /0K
//pv(dd,"The eigevalues");

A_TperB(invL,V,so0l,6,6,6,6);
//pm(sol,"The GEV solution unnormalized"); // SOI

//Now normalize them

for (int j=ly<=6y++){ //Scan columns
double mod - 0.0;

for (int i=1;i<=6;i++)
mod += sol[i][j]*sol[i1[j];

for (mt i=l;i<=6;i++)
sol[i][j] /= Math.sqrt(mod);

//pm(sol,"The GEV solution™); // SOl

double zero=10e-20;
double minev=10e"20;
int solind=0;

if (dd[i]<0 & & Math.abs(dd[i])>zero)
solind =i;

// Now fetch the right solution

for (intj=1J<=6y++)

pvec[j] —sol[j][solind];

//pv(pvec,"the solution™);

TransRota transRota=new TransRota(pvec[l], pvec[2],
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pvec[3], pvec[4], pvec[5], pvec(6], z, coeff
[IAlgeDis ad=new Alggt;wrzpve[cﬂ\]ppvet[:[%]ppve([:[l] pvec[t?] pvec[5], pvec[6], d);

pmt.printn(*The depth is "+ coeffjz ][0])
pmt.printin{’ XEII|p e+ "y EIlp™ +
X Data" . "t"+ "y Data" + - + "Dis. DifT);
for (int i=5 ;i<=360 ; i= |+5[}{

tan= Math tan |*Math PI/180);

aa=pvec[l] + (pvec[2]*tan) + (pvec[3]*tan*tan);
bb=pvec|4] + (pvec[5]*tan);

xI=(-bb + Math, sqrt%bb*bb) (4*aa*cc%%)//(g2*aa);

X2= (bb Math.sqrt((ob*hb) - (4*aa*cc))) / (2*aa);
yl=tan*xl;

y2=tan*xz,

If (i>=5 & i<=90

if((xl>0) { )

Xy[il5][0]=x]; Xy[ils][I]=yl;
/[System.out.printn("(" +xI + +yl +")");
Ise {

Xy[ils][0]=x2, Xy[ils][11=y2;

[[System.outprintin("(" +x2 +  +y2+")");

else if (i>90 & i<=180) {

if (xKO) {

Xy[il5][0]=xl; Xy[is][ =y 1;
[System.out.printin("(" + xI + +yl +")");
Ise {

Xy[is][0]=x2; xy[ils][1=y2;

[[System.out.printin("(" + x2 + ""+y2 + "))

else if%|'> 180 & i<=270) {

if (x1<0) {

Xy[il5][0]=x]; Xy[is] =y L;
[System.out.printin("(" + x| + "+ yl +")");
Ise {

Xy[ils][0]=x2; xy[ils][l]=y2;

[System.outprintin("(" + x2+  +y2+")");



else if (i>270 & i<=360) {
if (xI>0) {

xy[i/5][0]=xl; xy[i/5][11=y};
//System.outprintin('(" +x1 +  +yl +")");
else {

xy[i/5][0]=x2; xy[i/5][11=y2;

//System.out.printin("(" +x2 +  +y2 +")");

//System.out.printin();

}

for(int i=1 ;i <disdiff.length ; i++) {

double algeDis=(pvec[I]*D[i]1[4]*DI[i1[4]) + (pvec[2]*DI[i][4]1*D[il[5]) + (pvec[3]*D[i1[5]1*D[il1[5])
(pvec[4]*D[i][4]) + (pvec[5]*D[i][5]) +(pvec[6]) ;

double dummy=Math.sqrt( Math.pow( (xy[i]l[0] - D[il[4]), 2 )+ Math.pow( (xy[il[l] - D[i1[5]), 2) );

i}f it =y,

else if (algeDis = 0) {
disdiff[i]=0;

else if (algeDis <0) {
disdiff] 3]= -dummy;

prnt.printin(xy[i][0] + "\t" + xy[i][1] + "\t' + D[i][4] + "\t" + D[i][5]+ '"\t’ + disdiffli]);
//System.out.print(xy[i][j]+"\t");

pmt.printin();
//System.out.printinO;

}//End of else (count > 66)
}//End of for loop ofz
PrintData print=new PrintData(coeff);

}//End of cal()

}//End of Class CalCoeff



CalCogffPS.java

import java.io.*;

import java.lang.Double;
import java.util. Vector;
import java.text.*;

class CalCoeffPS{
InputData d;
private int i;
private Vector points = new Vector(16,4);
private static double FPFConstraint[][] - new double[7][7];
NumberFormat formatter = NumberFormat.gefNumberlnstanceO;
double databuf[][];
double coeff[][],
double D[][];
double xy[1[]=new double[72][2];

CalCoeffPS(InputData d) {
databuf=new doublefd.databuf. length] [d.databuf[OJ. length];
for(int i=0;i<databuf.length;i++) {
for(int j=0;j<databuf]0]. lengthy++)
databuf]i][j]=d.databufli]lj];

¥/ End of Constructor CalCoeffO

CalCoeffPS(double temp[l[]) {
databuf=new double[temp.length][temp[0].length];
for(int i=0;i<databuf.length;i++) {
for(int j=0y<databuf[0].lengthy++)
databuf]i][i]=templ[il[il;

¥/ End of Constructor CalCoeffO
private void multMatrix(double m[][], double g[][], double mg[1[]) {

// First clear the return array
for(int i=0; i<4; i++)
for(int j=0; j<2; j++)
mg[i] 1-0;
// Perform the matrix math
forfint i=0; i<4; i++)

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

~ fomg[i11j]J0mgwU]  (mL1LK] * gIKILiD):

private void ROTATE(double a[][], int i, intj, mtk, int 1, double tau, double ){

g=ali][ildi=a[K][1];a[i][i]=g-s™*(h+g*tau);
a[k] [1]-h+s*(g-h *tau);
}//End of ROTATE

private void jacobi(double a[][], int , double d[], double V[][], int nrot){
intj,iq.ip,i;
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double tresh,theta,tau,t,sm, ,h,g,c;

double b[] = new double[n+1];
double z[] =new double[n+lj;

for (ip=l;ip<=n;ip++) {
for (ig=l;ig<= ;ig++) v[ip][ig]=0.0;
vlip][ip]=1.0;

for (ip=Lip<=n;ip++) {
b[ip]=d[ip]=alip][ip];
z[ip]-0.0;

nrot=0;
for (i=l;i<=50;i++) {
sm=0.0;
for (ip=Lip<=n-Lip++) {
for (ig=ip+l;ig<=n;iq++)
sm += Math.abs(a[ip][iq]);

if sm=0.0) {

/= ffee_vector(z, 1, );
ffee_vector(b, 1, ); */

return;

if(i<4)
tresh=0.2*sm/(n*n);

tresh=0.0;
for (ip=l;ip<= -lLip++) {
for (ig=ip+l;ig<=n;ig++) {
g=100.0*Math.abs(a[ip][iql);
if (i >4 && Math.abs(d[ip])+g = Math.abs(d[ip])
& & Math.abs(d[igq])+g — Math.abs(d[iq]))
alip][iq]=0.0;
else if (Math.abs(a[ip][iq]) > tresh) {
h=d[iq]-d[ip];
if (Math.abs(h)+g == Math.abs(h))
t=(alip][ial)/h;

theta=0.5*h/(a[ip] [iq]);
t=1.0/(Math.abs(theta)+Math.sqrt( 1.0+theta*theta));
if (theta <0.0) t = -t;

c=1.0/Math.sqrt( 1+t*t);
=t*C |

tau=s/(1.0+c);

h=t*a[ip][idl;

z[ip] -=h;

z[iq] +=h;

d[ip] -=h;

diq +=h;

a[ipj[iq]=0.0;

for (j=1;j<=ip-L;j++) {
ROTATE(a,j,ip,j,ig,tau,s);

for (j=ig+l j<=nj++) {
ROTATE(a,ipj,iqj,tau, );



for0=Liic=  ++){
ROTATE(V,j,ip.j,iq,tau, );

+-+nrot;

J
for (ip=lLip<=n;ip++) {
blip] += z[ip]:
dip=b[ip];
z[ip]=0.0;

//printf("Too many iterations m routine JACOBI");
}//End ofjacobiQ

// Perform the Cholesky decomposition
// Return the lower triangular L such that L*L'=A
private void choldc(double a[][], intn, double 1[J[1)X{
intij,k;
double sum;
double p[] =new double[n+1];

for (i=l; i<= ; i++) {

for (sum=a[i][j],k=i-l;k>=I;k—~) sum -= a[i][k]*a[j][K];
if(i— ) {
if (sum<=0.0)
// printf("\nA is not poitive definite!");

else
p[i]=Math.sqrt(sum); }
else

a[j][i]=sum/p[i];

}

}or (i=l; i<= ; i++)
for (j=i;j<= ;j++)

3 109-plil;

(=g

}//End of choldcQ

int inverse(double TB[][], double InvB[][], int N) {
int kK,ij,p,q;
double mult;
double D,temp;
double maxpivot;
int npivot;



double B[][]1 = new double [N+I]J[N+2];
double A[][] = new double [N+I][2*N+2];
double C[][] = new double [N+1][N+1];
double eps - 10e-20;

for(k=I k<= Nk++)
for =1 <= N i

BK][j]= TB
for (k= Lk<=N;k++)
fo

r(j=I
for[ﬂﬁ][f\]wu[y*N +1 +)

il

[K]

<=N+1 +4)

A i£]|+ lg%?o(float)l

for (k= Lk<=N;k++)

maxpivot=Math.abs((double)A[K][k]);
npivot=k;

for (i=k;i<=N;i++)

if (maxpivot<Math.abs((double)A[i][k]))

maxpivot=Math.abs((double)A[i][k]);
npivot=i;

if ( axF|vot> eps)
{ ir(npivot!- k%
for (J=k <=2*N+1 +4)

el

(e,
for (i [H1|< l[\|]| I-})

if(i'=k)

mult= A Hk{
for (j=2 >zk -
A[I]O] AT mult*A[k] I

}

else }
{ Il printfl*™\ The matrix may be singular !") ;
retum(-1);

/*}* Cop|a il risultato nella matrice InvB ***/
for (k= Lp= Lk<=N;k++ p++)
for (jEN+2,0=1 <=2*N+1 "++g++)

InvB[p][al-ALk] I
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retum(O);

} /* End of INVERSE */

rivate void. AperB(double doutle B[], doukle res
P ﬁo rg ulkr)ﬂéll\nl Rg?]B W coIBtS Il

for (p=I;
(for (q‘res ][ ]cé(i;gaﬁ){
fOr(Les[p1r"rL[p][a]+_Alp]lll*_B[Na];
}//End of AperB()

private void A TperB(double _A[][], double B[][], double _res[][1,
int _righA, int colA, int righB, int_colB) {
int p,q.l;
for (p-1p<=_colA;p-H-)
for (g=1;q<=_colB;q++){
‘res[p][9]=0.0;

fr(LeSra]?jip][al+_A[ll[p]*_B[l][a];
}//&End of ATperBQ

private void AperB_T(double _A[][], double B[][], double _res[][1,
int righA, int colA, int righB, int_colB) {
int p,q,l;
for (—=1;p<=_colA;p++)
for (g=l;g<=_colB;q++){

resp][a]=0.0;
} o for°lre![rtT52res[p][q]+_A[p][I]*_B[a][l];

Y/End of AperB TQ

public void pv(double v[], java.lang.String str) {

formatter.setMaximumpFractionDigits(7);
formatter.setMinimumFractionDigits(7);

System.out.printin();

System.out.printin(" St ");

ystem.out.printin(* " + formatter.format(v[l]) + "\t* + formatter.format(v[2]) + " " +
formatter. format(v[3]) + "\t" + formatter.format(v[4])+ " " + formatter.format(v[5]) +" " +
formatter.format(v[6]) );

. .System.out.println(" "+ "ENd " H+Str + " e

....... )’

System .out.printin();

}//End of pv()

public void pm(double [][, java.lang.String str) {
formatter.setMaximumFractionDigits(5);
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formatter.setMinimumFractionDigits(5);
System. out.printin();
System.out.printing’ "+ str+"

System.out.println(* " + formatter.format(S[I][1])+ '"\t\M\t" + formatter.format(S[I][2])+ "\\\t*
+ formatter. format(S[ 1]T3 ) + "\t\\t" + formatter.format(S[I1][4]) + '"\t\t\t" + formatter.format(S[I][5])+
"\t + formatter.format(S[I]1[6]) );

System.out.printin(* " + formatter.format(S[2][1]) + '"\t\t\t" + formatter.format(S[2][2]) +
"\t + formatter.fonnat(S[2][3]) + "\t\t\t' + formatter.format(S[2][4]) + '"\t\\t" + formatter.format(S
[2] [5D) + '\t\m\t' + formatter.format(S[2][6]) );

System.out.printin(* " + formatter.format(S[3][1]) + '"\t\t\t" + formatter.format(S[3][2]) +
"\A\\E* + formatter.format(S[3][3]) + '"\t\f\t" + formatter.format(S[3][4]) + "\t\t\t* + formatter.format(S
[3] [5]) + '\t\\t' + formatter.format(S[3][6]) );

System.out.printin(* " + formatter.format(S[4][1]) + '"\t\f\t" + formatter.format(S[4][2]) +
"\INQ\E” + formatter.format(S[4][3]) + "\\t\t" + formatter.format(S[4][4]) + "\t\t\t"' + formatter, format(
[4] [5D)+ '\t\w\t' + formatter.format/ [4][6]) );

System.out.printin(* " + formatter.format(S[5][1]) + "\t\f\t"* + formatter.format(S[5][2]) +
"\O\\E' + formatter.format(S[5][3]) + "\t\t\t" + formatter.format(S[5][4]) + "\t\t\t' + formatter.foirmat(S
[5] [5]) + '"\t\t\t" + formatter.format(S[5][6]) );

System.out.printin(* " + formatter.format(S[6][1]) + '"\t\t\t" + formatter.format(S[6][2]) +
"\EN\E* + formatter. format(S[6][3]) + '"\t\f\t" + formatter.format(S[6][4]) + '"\t\t\t"' + formatter, format(
[6] [5]) +'\t\\t' + formatter.format(S[6][6]) );

System.out.printin(* "+"End "+ str+

System, out. printin();
} //End of pm()

public void cal() throws I10Exception {
coeff=new double[databuf. length] [13];
int column=databuf]f)]. length;
int row=databuf.length;
int count, x=1;
double min, max;
E>=new double[column+I][7];
double S[][]=new double[7][7];
double Const[][]=new double[7][7];
double temp[][]=new double [7][7],
double L[][]-new double [7][7];
double C[][]=new double [7][7];

double invL[][] =new double [7][7];
double dd[] - new double [7];
double V[][] =new double [7][7];
double sol[][1 =new double [7][7];
double tx,ty;

int nrot=0;

int npts=50;

double XY[]1[] =new double[3][npts+I];
double pvec[] = new double[7];



double tan, aa, bb, cc, xI, x2, yl, y2;

//System.out.printin("FPF mode");
Const[i][3]=-2;
Const 2 2 =1;
Const[3][l]=-2;

//Now first fill design matrix
formatter.setMaximumFractionDigits(4);
formatter.setMinimumFractionDigits(4);
for (int z=0; z <row; z++){

//System.out.printin(z+1+" round");
count=0;

for (int i=1; i <= (column-1); i++) {
if (databuf[z][i] <0) {

//ifdatabuf[z][i] are less than zero, we will skip that point
count++;

double c=(Math.P1/1 80)*(360/(column-1))*i;
tx=(databuf[z][i]):
(Math.cos(c));
ty=(databuf[z][i])*(Math.sin(c));

D[i][1]=tx*tx;
D1[2]=tx*ty;
D[i] 3 =ty*ty;
Pi 4=tx:
DLi][5]=ty;
D[i][6]=1.0;

coeff~z][0]=databuf[z][O] ;
coeff[z][I]=count ;

for (int i=I; i <databuf)0].length; i++) {
if (databuf]z][i] <0) {

else {
X=i;
break;

min=databuf{z] [X] ;
max=databuf[z] [X];

for (int i=I; i <databul]0].length; i++) {
if (databuf~z][i] <0) {

el
if (min > databuf[z][i]) {
min=databu~z][i];

if (max < databuf™z][i]) {
max=databuf{z][i];

}

//System,out.print(*Max " + max + "\t* +"Min " +min + "\t");
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coeff[z][2]=max ;
coeff[z][3]=min ;

if (count > 67){
System.out.printin("We can't fit becouse the data is below 5 point");

>

//pm(Const,"Constraint");
//Now compute scatter matrix

A_TperB(D,D, ,column,6,column,6);
//pm(S,"Scatter");

choldc(S,6,L);
//pm(L, "Cholesky™);
inverse(L,invL,6);
//pm(invL,"inverse™);

AperB T(Const,invL,temp,6,6,6,6);
AperB(invL,temp,C,6,6,6,6);
//pm(C,"TheC matrix');
jacobi(C,6,dd,V,nrot);

//pm(V,"The Eigenvectors™); //OK
//pv(d,"The eigevalues");

A_TperB(invL,V,s0l,6,6,6,6);
//pm(sol,"The GEV solution unnormalized"); // SOI
//Now normalize them
for (intj=ly<=6J++){ //Scan columns
double mod - 0.0;
for (int i=l;i<=6;i++)

mod += sol[i][j]*sol[i1[i];
for (int i=l;i<=6;i++)

sol[i][j] /= Math.sqrt(mod);
//pm(sol,"The GEV solution™); / SOI

double zero= 10e-20;
double minev=10e+20;
int solind=0;

if (dd[i]<0 & & Math.abs(dd[i])>zero)
solind - i;
// Now fetch the right solution
for (intj=1J<=6y++)
pvec[j] = sol[j][solind];
//pv(pvec, the solution™);
TransRota transRota=new TransRota(pvec[l], pvec[2],
pvec[3], pvec[4], pvec[5], pvec[6], z, coeff);
}//End of else (count > 66)
3}//End of for loop ofz
PrintData print=new PrintData(coeff);

}//End of cal()
}//End of Class CalCoeff



PhaseShiftOfCoeff.java

import java.io.*;

class PhaseShiftOfCoeff{

InputData dl, d2;

double keyForward;

double keyBackward;

int index 1Forward;

int index2Forward;

int index 1Backward;

int index2Backward;

double coeffDIf[1[][1;
double temp[1[1;
int index;
double bpostl[];
double bpost[];

PhaseShiftOf€oeff(InputDatadl, InputDatad2) throws I0Exception{
this.dl=dl;
this.d2=d2;
System.out.printin();
System.out.printin("The Method for checking Index is");

//Find the forward index
for(int i=0;i<dl .databuf.length;i++){
keyForward-d 1databuf)i][O];
for(int j=0; j<d2.databuf. length; j++) {
double dif=dl| .databuf[i][0]-d2.databuf[j][0];

if (dif 1=0.0) {

index 1Forward=-1;

index2Forward= -1;

else{

index IForward= i;

index2Forward=j;

//System.out.printin(dl.databuf[i][0]+'"\t"
+d2.databuf[i][0]) ;

//System.out.printinO'The index is "+ dex+"\t" +
"check i value " +i) ;

break;

3}//End of for loop j
if ( (index 1Forward !=-l)&(index2Forward !=-1) )

}//End of for loop i

//Find the backward index
for(int x=(dl.databuf.length-Il); x>=0; X—) {
keyBackward=dl .databufjx][0];
for(int y=(d2.databuf.length-1); y>=0; y--) {
double dif=dl .databuflx][0]-d2.databuf[y][0];
if ( dif1=0.0 ){
index 1Backward=-1 ;
index2Backward= -1 ;

else{

index 1Backward= x;



keyBackward);

index2Backward=y;
break;

}//End of for loop y

if ( (index1Backward !=-l)&(index2Backward !=-I) )

break;
}//End of for loop X

System.out.printin();

105

System.out.printing''The key forwad value from Datai is "+ keyForward);

System.out.printin(*The forward index of Datai is "+index 1Forward) ;
System.out.printin(*"The forward index of Data2 is "+index2Forward) ;

System.out.printin();

System.out.printin( ‘'The key backward value from Datai is "+

System.out.printin(*"The backward index of Datai is "+index 1Backward) ;
System.out.printin(*"The backward index of Data2 is "+index2Backward) ;

//Method of rotation
rotateOfCoefff);

}//End of Constructor PhaseShiftOfCoeffO

public void rotateOfCoeffO throws IOException {

rotate

index=( Math.abs(index| Forward-index 1Backward) + 1);
coeffDif=new double[index][73][7];
int col2;

//Find the difference of Co-Efficient parameter
CalCoeffPS calCoeffl =new CalCoeffPS(d 1);
calCoeffl .cal();

temp=new double[index] [d2.databuf[0].length];

for(int rowDiff=0; rowDiff<(coeffDif[0].length-I); rowDiff++) {//rowofcoeffDif

for(int row-0 ; row < index ; row++) {//rowof Temp data for

int col3=l;

temp[row][0]=d2.databuf]index2Forward+row][0];
for(int col=I ; col <d2.databuf[0].length ; col++)

{//column of Temp data for rotate

col2=col + (rowDiff);
if (col2 <=72)

ternp[row] [col ]=d2.databuf

[index2Forward+row] [co!2];

[index2 Forward+row] [col3];

temp);

else {

temp[row][col]=d2.databuf

}//End of row of Temp data for rotate

QL3+

}//End of column of Temp data for rotate

//PrintData printTemp=new PrintData("Temporary Data", rowDiff,

CalCoeffPS calCoeff2=new CalCoeffPS(temp);

calCoefiQ calQ’

for(int depDifffO; depDiff<index; depDiff++) {//depth of coeffDif
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for(int colDiff=I; colDiff<coeffDif[0][0].length;
colDiff++) {//column of coeffDif

//coeffDif[depDi ff] [row Difff 1] [colDiff| =calCoeffl .coeffjmdex 1Forward+depDiff]

[colDiff+6] - calCoeff2.coeff[depDiff][colDiff+6];

coeffDif{depDiff][rowDiff+1][colDiff]=(
calCoefTl ,coeff[indexl Forward+depDitf][colDiff+6] - calCoeff2.coeffldepDiff][colDiff+6] )/
(calCoeffl.coeff[indexIForward+depDiff][colDiff+6]);

}//End of column of coeffDif
}//End of depth of coeffDif
}//End of row of coeffDif

//Sum the difference of (A-A)A2 + (B-B)A2 + (C-C)A2 + (D-D)A2 + (E-E)A2 + (F-
F)A2
for(mt dep=0; dep<index; dep++) {//depth of sumDif
for(int row=l ; row<coeffDif[0{.length; row++) //row of sumDif
forfint col=I; col<coeffDif[0][0].length; col++)//column of sumDif
coeffDif[dep][row][0]==coeffDif[dep][row][0] + Math.abs
(coeffDif[dep][row][col]);

//Find the best positon of the fit of each depth
double min;
int rowNumber= 1,
int dummy[]=new int[6];
for(int dep=0; dep<index; dep++) {//depth of sumDif
dummy[0]=0; dummy/[I]-0; dummy[2]=0; dummy[3]=0; dummy[4]=0;
dummy[5]=0;
for (int best5=0 ; best5 <5 ; besto++) {
min=999.99;
for(int row=I; row<coeffDif{0].length; row++) {//rowof sumDif
if (row!=dummy[l]&&row!=dummy[2]&&row!=dummy
[3]&&row!=dummy[4]) {
if (min > coeffDif[dep][row][0O]{
min=coeffDif]dep][row][0];
rowNumber=row;

}

coeffDif[dep][0][best5]=rowNumber;
dummy[best5+1]=rowNumber;

}

//Find the best positon of the fit
bpost=new double[73];
bpostl=new double[5];
int dummy2[]=new int[6];
for(int col=l; col<bpost.length; col++) {
for(int dep=0; dep<index; dep++)
bpost[col]=bpost[col] + coeffDif[dep][col][0];

int colINumber=l;

for (int best5=0 ; best5 <5 ; best5++) {
double minbpost=9999999999999.99;
for(int col=lI; col<bpost.length; col++) {



if (col!'=dummy2[1]&&col!=dummy2[2]&&col !'=dummy2
[3]&&coll=dummy2[4]&&col!l=dummy2[5]) {
if (minbpost > bpost[col]){
minbpost=bpost[col] ;
colNumber-col;

}

bpostl [best5]=colNumber;
dummy2[best5+1]=colNumber;

System.out.printin("bpostl " + bpostI[0] + " bpost2 " + bpostI[I] + " bpost3 "

bpostl[2] + " bpost4 " + bpostI[3] +" bpost5 " + bposti[4] );
}//End of rotate()

}//End of Class PhaseShiftOfCoeff



TransRota.java

import java.text.™;

class TransRota {
private double a, b, c, d, e, f;
private double A, B, C, D, E, F;
private double COt2, cos2, sin, cos, arccos, arcsin;
private double Aprime, Bprime, Cprime, Dprime, Eprime, Fprime;
private double h, k;
private double aPower2, bPower2;
private double aPower2Sqrt, bPower2Sqgrt;

NumberFormat formatter = 'NumberFormat.getNumberinstanceO ;

//TransRota(double pvec[]){
TransRota(double a, double b, double c, double d, double e, double f, int Z, double coeff[J[1){

A=a; //a=pvec|l];
B=b; //b=pvec[2];
C=c; //c=pvec[3];
D=d; //d=pvec[4];
E=e; //e=pvec[5];
F=f; //f=pvec[6];

formatter.setMaximumFractionDigits(7);
formatter.setMinimum Fraction Digits(7);

//Rotation of Axis

cos2=(a-c)/(Math.sqrt((b*b)+((a-c)*(a-c))));
sin-Math.sqrt(( 1-cos2)/2);
cos=Math.sqrt((I+co0s2)/2);
arcsin=Math.asin(sin) * 180/(Math.Pl);

Aprime=(a*cos*cos)+(b*sin*cos)+(c*sin*sin);
Bprime=(b*((cos*cos)-(sin*sin)))+(2*(c-a)*sin*cos);
Cprime=(a*sin*sin)-(b*sin*cos)+(c*cos*cos);
Dprime=(d*cos)+(e*sin);

Eprime=(e*cos)-(d*sin),

Fprime=(f);

//Simplification of Translation
h=2*Cprime*Dprime/(-4*Aprime*Cprime);
k=2*Aprime*Eprime/(-4*Aprime*Cprime);

//Maximum direction and Minimum direction
aPower2=(-Fprime+(Aprime*h*h)+(Cprime*k*k))/Aprime;
bPower2=(-Fprime+(Aprime*h*h)+(Cprime*k*k))/Cprime;
aPower2Sgrt=Math.sqrt(aPower2);
bPower2Sgrt=Math.sqrt(bPower2);

coeff[z][4]=aPower2Sqrt ;

coeff[z][5]=bPower2Sqrt ;

//System.out.print("Degree " + formatter.format(arcsin) );
coeff[z][6]=arcsin ;

//System.out.printin();
formatter.setMaximumFractionDigits(9);



formatter. setMinimum FractionDigits(9);

coeff]z][7]=A ;
coefffz][8]=B ;
coeff[z][9]=C ;
coeff[z][10]=D ;
coeff]z][l 1]=E ;
coefffz][12]=F ;

public void setA(double a){A=a;}
public double getA(){return A;}
public void setB(double b){B=b;}
public double getB(){retum B;}
public void setC(double c){C=c;}
public double getC(){retum C;}
public void setD(double d){D=d;}
public double getD() {return D;}
public void setE(double e){E=e;}
public double getE(){return E;}
public void setF(double f){F=f}
public double getF(Q){return F;}
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PrilltData.java

import java.text.™;
import java.io.*;

class PrintData {
NumberFormat formatter = NumberFormat.getNumberinstanceO ;
FileOutputStream fos;
PrintStream pmt;
String name;

//Print input data of ProgramAoverB

PrintData (String name, double data[][]) throws 10Exception{
fos = new FileOutputStream("InputDataAoverB.txt");
pmt =new PrintStream(fos);
//System,out. printin();
pmt.printinO;
//System.out.print(name + " in the array are:");
pmt.print(name + " in the array are:");

//S stel printInO;
ot printind)

for(lnt i=0;i<data.length;i++) R
for(int j=0y<data[0].lengthy++)

Y

//System. out prlntln()
pmt.printinO;

/?nt/stemo printInO;
fintinG:

}//End of Constructor prlntData()

//Print input data of ProgramPhaseShift
PrintData (String namel, double datai[][], String name2, double data2[][]) throws 10Exception{
fos =new FileOutputStream (" InputDataPhaseShift.txt"),
pmt =new PrintStream(fos);
//System.out.printlnO;
pmt.printinO;
//System.out.print(namel + " in the array are:");
pmt.print(namel + " in the array are:");
//System.out.printinO;
pmt.printinO;
for(int i=0;i<datal.length;i++) {
for(int j=0;j<datal[0],length ;j++)
//System.out.print(datal[i][j]+'"\t");
pmt.print(datal [i][j]1+"\t");
//System.out.printin();
pmt.printinO,

//System.out.printinO;
pmt.printinO;

//System.out.print(name2 + " in the array are:");
pmt.print(name2 + " in the array are:");
//System.out.printinO;
pmt.printinO,
for(int i=0;i<data2.length;i++) {

for(int j=0y<data2[0].lengthy++)



[1System.out.print(data2[i][j]+"\t");
pm%.pr_int(datgz[i][j]+"\tL)];[J] )

[ISystem.out.printn();

pmt.printin();

[System.out.printin();
pmt.printin();

HIEnd of Constructor printData()

[[Print temporary data for testin?
PrintData(String name, int to % e, double datagu) throws 10Exception{
fos = new FileOutputStreamC TempData.txt");
Pmt = new PrintStream(fos);
[System, out.print 0;
pmt.printin();
~[ISystem.out.printIn(name + " in the array are:" + toggle);
pmt.printin(name + " in the array are:" + toggle);
for(int i=0;i<data.length;i++) _
for(mtJ:O;g<data[0].length;1++). '
ISystem.out.print(datali]fj]+"\t");
pmt.print(data[i] [j]+"t");
/ISystem.out.printin();
prat.printin();

1

1System.out.printin0;
pmt.printin();
HIEnd of Constructor printDataO

/IPrint output data ol _
PrintData(int index, double data%[]r[ , double bpost[], String filename) throws I0Exception{
name="PhaseShiftData" + filename + ".txt";
fos = new FileOutputStream(name);
Pmt: new PrmtS.treaméfos);_ —
ormatter.setMaximum ract_|onD.|g_|ts%5);
formatter.setMinimumFractionDigits(5),
/ISystem.out.printin();
pmt.printin(); o
pmt.printIn("The best position is");
?mt_.prmtln "bpost " + bpostfO]);
or(int col-1; col<bpost.length; col++)
//System.out.prlntllnébpostucol]
prat.prmt("sum dif [ + col +
If (col==9|col==18]|col==27|c0l==36|col==45|col==54|c0
pmt.printin();

{
2""+ formatter.format(bpost}col]) + W),
-=63)

/;System.out.println();

prat.printIn();

pmt.printn(); S

formatter.setMaximum~FractionDigits(9);

formatter. setMm |mumFract|onD_|?|ts 9);

/ISystem.out.printin("Sum the difference in the array are:");

?mt_.prlntln(_"s_um the difference in the array are:");

or(int i=0; i<index; i++) {

for(intj=0;] < data&OLlength;dH {
_ _ ~ for(int k=0; k< data[0][0 .IenPth; kt+) {

pmt.print("["+i+"]["+] + "]E"+ +1"+" "+ "+ formatter.format(data[i][j][k])+" \t");



pmt.printin();

pmt.printinO;

pmt.printinO;

}//End of Constructor printDataO

//Print output data
PrintData(int index, double data[][][1) throws I10Exception{

pmt.print("["+i+"]["+j + "]E‘+k+"]"+" "+'" "+ formatter.format(data[i]Lj][K])+" \t');

fos =new FileOutputStream("PhaseShiftData.txt");
pmt =new PrintStream(fos);
formatter.setMaximumpFractionDigits(9);
formatter. setMinimumFraction Digits(9);
pmt.printinO;
pmt.printin("Sum the difference in the array are:");
for(int i=0; i<index; i++) {

for(intj=0; j <data[0].length; j++) {

for(int k=0; k< data[0][0].length; k++) {

pmt.printinO;
pmt.printinO;

pmt.printinO;

}//End of Constructor printDataO

//Print Coefficient data which is A, B, ¢, D, E and F
PrintData(double data[][]) throws I10Exception{

fos = new FileOutputStream(*'CoeffData.txt");
pmt =new PrintStream(fos);
pmt.printinO;
pmt.printin("*Coeff in the array are: ");
pmt.printin("Depth* + "\t\t" + “Count" + "\t' + "Max" -+ "\t\\t" + "Min"
+ "\ + a4 NN + DT+ \ENME + "Degree”
+ "\ + A" 4 NN + BT+ NN + 'CT
+ "NOREE" + o+ WAL + e + "NEAAT" + Py,
for(int i=0;1<data.length;1-H-) {

for(int j=0;j<data[0].length;j++)

pmt.print(datal[i](]+""\t\t");
pmt.printinO;

}//End of Constructor printDataO

//Print Summary Data
PrintDatafdouble keyForward, double bpoCoeffll, double bpoDia[], double bpoRad[],

10Exception{

int index, double coeff[][][], double diameter[][][], double radii[J[1[1) throws

fos = new FileOutputStream(**SummaryData.txt");
pmt = new PrintStream(fos);

pmt.printinO;
pmt.printin("Summary Data: ");
pmt.printin("'Depth +- + "Code Index" + "\t\t" +

"Coefficient" + "\t\t" + "Diameter” + "\t\t' + "Radii" +
"\t\t' + "Same Value");
pmt.printin("\t\t\t" + "The Best Position" + "\t" +
bpoCoefflO] + "\t" +bpoCoeffll] + L + bpoCoeffl2] + "\t* +

bpoCoefft3] + "\t' + bpoCoeffl4] + "\t\ftM\t" + bpoDia[0] + "\t\t\t" +
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bpoRad[0]);
pmt.printinO;
double x=keyForward;
for(int i=0; i<index; i++) {
pmtprintin( X +"\t\t"+T +i+ [ J[ 1" + "\\t\t" + coeff[i][0][0] + "\t" +
coeff[i][0][1] + "\t" + coeff]i][0][2] + "\t" + coeff[i][0][3] + '"\t" +
coeff[i][0][4] + "\t\tM\t"* + diameter[i][0][0] + "\t\t\t" + radii[i][0][O]);
x=x-0.5;

}//End of Constructor printData()
}//End of Class printData
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