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APPENDIX

#include<iostream.h>
#include<conio.h>
#include<iomanip.h>
#include<math.h>
#include<stdlib.h>

/* _______________________________________________________ */
// << Glcbal DECLARATIONS >>

/* _______________________________________________________ */
double SpaceMat [30] [2*30], A [30] [30],B [30][30];
double C [30] [30],Tempo [30]([30],D [30]I[30],I [30]([30];
double X1 [30] [30],X2 [30]([30],N [30]([30];

double alpha, stoppingvalue, nm,pivot ;

int n,no=0,1i,3j,k,row,clmn, index;

int clmndiff=15,rowdiff=2,clmni0=2, rowl=2;

/* _______________________________________________________ */
// << Punction PR O TOTY PE 8 >>

/* _______________________________________________________ */
void Inits (void);

void InputMatA (void);

void DisplayMat {(double [30] [30])};

void DisplayMatSpaceMat (void);

void Inverse {double[30] [30],double[30] [30]};

void Transpose (double(30] [30],double(30] [30]);

void Assign {double[30] [30],double[30] [30]);

void Add {(double[30] [30],double[30] [30],double[30] [30]};
void Sub {double [30] [30],double[30] [30],double[30] [30]);
void Mult (double [30] [30],double [30] [30],double[30] [30]) ;
void Mult (double ,double [30] [30],double [30] [30]};
double Norm (doubkle [30]{30]);

void Root (double [30] [30],double [30][30]);

int Equal (double [30] [30],double [30] [30]);
DT T e */
// << Function: M A I N {( )} =>>
/* _______________________________________________________ */
void main ()
{
coutc<setprecision(8) <<gsetw{10); clrscr{);
cout<<"Enter the size of the Matrix n= ";cin>>n;
n>»>30?n=30: (n<l1?n=1:n=n) ; //Check bounds of Matrix

cout<<"\nEnter the positive real number Alpha=";cin>>alpha;
alpha<0?alpha=0:alpha=alpha;

cout<<"\nEnter the stopping value= ";cins>stoppingvalue;
clrscr (};

Inits (};
char ch;
do

{ Assign (X1,N);
Transpose (A,D);
Inverse (X1,C);
Root (C,X1);
Mult (D,X1,C);
Mult (C,A,D);
Add (I,D,X2); // X[k+1] has been calculated
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cout <<"\nA is";getch{);
DisplayMat (A);
cout <<"\nX2 is";getch();
DisplayMat (X2} ;
Sub (X2,N,D); // Xlk+1]-X[kl]
cout <<"\nSub=";getch() ;
DisplayMat (D) ;
nm=Norm (D) ; /7 || XMk+1]1-X[k] ||
no++;
cout <<"\nIteration no."<<no<<", Norm="<<nm<<

" stop. value="<<stoppingvalue;getch();
DisplayMat (X2);
cout <<"\nPress s to stop processing...";ch=getch();
Agsign (¥X2,X1);

while ((nm>stoppingvalue)&&(ch!='s"'));
DigplayMat (X2) ;

/* _______________________________________________________ */
// << Function B ODIE S >>

/* _______________________________________________________ */
// Function : 1Inits{()

/* _______________________________________________________ */
void Inits (void)

{

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

I[i] [31=(i==3)};

if (i==3) A[i][j]=(doub1e)(((double)(j+2+i))/((double)(3*n)));
else

A[i]Ej]=(double)(((double)(2+i+j))/((double)(3*n*n)));

InputMatA () ;
Mult (alpha,I,X1};

Assign (X1,X2);

/l _______________________________________________________ */
// Function Inverse(a,b)

/* _______________________________________________________ */
void Inverse (double a[30] [30],double b[30] [30])

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

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

{ spaceMat[i] [jl=(i==3);
SpaceMat [i] [n+jl=ali] [];

// CALCULATIONS --> // UPPER TRIANGULAR ...
int startrow = 0;
for(clmn=n;clmn<(n+n);clmn++)

pivot=SpaceMat [startrow] [clmn] ;
for(i=0;i<(n+n) ;i++)

SpaceMat [startrow] {i]l /=pivot;
startrow++;

for (row=gtartrow; row<n; row++)
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pivot:—l*SpaceMat[row][clmn];
for (index=0; index< (n+n} ; index++)
S aceMat[row][index]+=SpaceMat[startrow—1][index]*pivot;

// LOWER TRIANGULAR .
for (;clmn>=n;clmn--)

{

startrow--;
for(row=startrow;row>=0;row--)

pivot:-l*SpaceMat[row][clmn];
for(index:O;index<(n+n);index++)
SpaceMat[row][index]+=SpaceMat[startrow+l][index]*pivot;

// THE INVERSE MATRIX B
for{(i=0;i<n;i++)
for(j=0;j<n;j++)
bl[i] [j]=SpaceMat [1i] []];

eSS E et */
// Function Transpose {(a,b) [i.e. b=aT]

/* _______________________________________________________ */
void Transpose (double a[30][30],double b[30] [30])

for (i=0;i<n;i++)
for(j=0;j<n;j++)
biil [jl1=alj]l [1];

/* _______________________________________________________ */
// Function Assign(a,b) [i.e. b =a]

/* _______________________________________________________ */
void Assign (double al30] [30] ,double b[30] [30])

for(i=0;i<h;i++)
for{j=0;j<n;j++)
} blil [§1=alil [3];

2 i heaitaielei el tdeteieteleie * /
// Function : DisplayMat (a)

/* _______________________________________________________ */
void DisplayMat (double a[30] [30])

clmndiff=11;rowdiff=2;clmn0=2;row0=2;
clrscr(};

clmn=clmn0; row=row0;

cout<«"The Matrix is : ";

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

// clmn=wherex () ;row=wherey();
gotoxy (clmn, row) ;
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cout<<alil [j];
clmn+=clmndiff;
}

row+=rowdiff;
clmn=clmno;
cout <<'\n';

}

cout <<"\n\nPress any key to CONTINUE ...";getch();

bttt it * /
// Function : DisplayMatSpaceMat () y
/* _______________________________________________________ %*
void DisplayMatSpaceMat {void)

// DISPLAY MATRIX SpaceMat [n] [2n]
clrscr(};
clmn=clmno0; row=row0;
cout <<"The Matrix Space is:";
for(i=0;i<n;i++)
{ for(j=0;j<2*n;j++)

gotoxy (clmn, row} ;
cout <<SpaceMat [i] [j]; //setprecision(2) <<setw(6) <<
clmn+=clmndiff;

row+=rowdiff;
clmn=clmnoO;
cout<<'\n';

cout<<"\n\nPress any key to EXIT...";getch();
/*l ______________________________________________________ */
// Function : Add (a,b,c)
/* _______________________________________________________ */

void Add(double al[30] [30],double b[30] [30],double c([30] [30])

for{(i=0;i<n;i++)
for(j=0;j<n;j++)
c[il [(31=alil [3)+b(i] [31;

/*1 ______________________________________________________ */
// Function : Subf(a,b,c)
/* _______________________________________________________ */

void Sub (double al[30] [30],double b[30] [30],double c[30] [30])

for{i=0;i<n;i++)
for (j=0;j<n;j++)
\ c[il [§1=alil [31-bI[i] [j}:

/* _______________________________________________________ */
// Function : Mult (a,b,c)
/* _______________________________________________________ */

void Mult (double a[30] [30],double b[30] [30],double c[30][30])
{ double P ;
for(i=0;i<n;i++)
for{j=0;j<n;j++)
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{ p=0;
for (k=0;ken;k++) p+=alil [kl1*blkl 3]
C{i][j1=p;

}
TP SR e */
// Function : double Norm({a)

/* _______________________________________________________ */
double Norm (double al30] [30])

double sum,value=fabs{al0][0]);
for(i=0;1i<n;i++)
{
sum=0;
for(j=0;j<n;j++) sum+=Fabs{alil [3]);
value<sum?value=sum:value=value;

return value;

e e */
// Function Mult {(scalar,matrix)
/* _______________________________________________________ */
void Mult (double x,double a[30] [30] ,double b[30] [30])

for (i=0;i<n;i++)
for (§=0;j<n;j++)
bli]l [§1=x*ali]l [3]1;

/*l ______________________________________________________ */
// Function Root (a,b)

/* _______________________________________________________ */
void Root (double a[30] [30] ,double b[30] [30])

{ int FLAG,COUNT=0;
double Tn[30][30],An[30][30],Bn[30][30],Cn[30][301,
Dn[30] [30],Gn[30] [30] ;
double p=sqrt{Norm(a)+1);
Mult (p,I,Cn); //this is MO in Cn
do {
Inverse {(Cn,Tn) ;
Mult (a,Tn,Dn} ;
Add(Cn,Dn,Tn) ;
Mult(0.5,Tn,Cn); //this is M1 in Cn
Assign(Cn,Bn) ;
Mult (Bn,Bn,An) ;
FLAG=Equal (a, An);
COUNT++;

while ((FLAG==0) && (COUNT<=10));
Assign(Cn,b);

J* e mmmmmmmmmm e mme—mmoooS—To S-S CSST oo mmEETT S TTITTTTTTC * /
int Equal (double a[30] [30],double b[30] [30])

{ int FLAG=1;
for(i=0;i<n;i++)
for(j=0;j<n;j++)
if (a[30]}[30]}!=b[30][30]) FLAG=0;
return (FLAG) ;

}
/* _______________________________________________________ */




