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Annotation

In the thesis was examined relationship between Wavelet matrices and Wavelet
functions. The proof of the main theorem, that there exists exactly one system of wavelet
functions for every wavelet matrix, could not be found in a complete form, without missing parts
and unproven details. In the thesis it is given completely detailed proof. During proof it is
constructed iterating process which is weakly convergent to a scaling function with square norm.

In the second part of the thesis it is given algorithm which helps to construct Wavelet
function according to Wavelet matrix. In programming language C++ was written the program
and using it, there are given plots of Daubechies and several high-dimension wavelets.
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#include<iostream>

#include<algorithm>

#include<fstream>

#include<math.h>

#define n 1000

#define y 100

#define e 0.00001

using namespace std;

int h=1;

double f[n],x[n],fs[n];

double WM][y][n], A[n][n],U[n][n];

void generatematrix(double (“WM)[n],double (*A)[n],int m, int g, int N){

for(int i=0;i<N;i++){
for(int j=0;j<N;j++){

if ((m*i-j<m*g)&&(m*i>=j))
ATH][j=WM0)[m"i-j};
else A[i][j]=0;

void fillU(double (*A)[n],double (*U)[n],int N){
for(int i=0;i<N;i++){
for(int j=0;j<N;j++)
Uli][jI=Alilljl;

void refillsub(double (*U)[n],int N,int 1){
int k=0;
while(fabs(U[i+k][i])<e &&(i+k!=N-1)){k++;}
if (fabs(U[i+k][i])>e) {
for(int j=i;j<N;j++)
Uli][j]+=Uli+k][jl;



}

void gausi(double (*A)[n],double (*U)[n],int N){
fillu(A,U,N);
for(int i=0;i<N;i++){
if(fabs(U[i][i])<e) refillsub(U,N,i);
if(fabs(U[i][i])>e){
for (int k=i+1;k<N;k++){
double temp=U[k][i];
if(fabs(temp)>e)
for (int j=i;j<N;j++){

=(Uli][j]*temp)/Ufi][i];

}

void amoxsna(double (*U)[n],int N,double *f){
if (fabs(U[N-1][N-1])<e) f{N-1]=1; else
fIN-1]=0;
for (int i=N-2;i>=0;i--){

double s=0;
for(int j=i+1;j<N;j++)
s+=(flj UL
if (fabs(U[i][i])<e) f[i]=1;
else f[i]=-1*s/U][i][i];

}

void setzeroes(int N){

for(int i=0;i<N;i++)

for(int j=0;j<N;j++)

if (fabs(U[i][j])<e) U[i][j]=0;
}

void zerostream(int N,double *x){



for(int i=0;i<N;i++)
if (fabs(x[i])<e) x[i]=0;

}

void norming(int N,int r, double *x){
double s=0;
for(int i=0;i<r;i++)
s+=f[i];

for(int t=0;t<r;t++)
x[t]=h*x[t]/s;

int detalizing(int m,int g, int N){
int r=N,error=0;
for(int tt=0;tt<5;tt++){
for(int i=0;i<r*m;i++){
x[1]=0;
for(int k=0;k<m*g;k++)
x[i]+=f[i-h*k]*WMIO0][k];

}
r=r‘m;
h=h*m;
for(int i=0;i<n;i++)
fli]=x[i];
error=m*error+m-1;
}
return r-error;
}

void wavelet(int i,int m,int g){
for(int j=0;j<n;j++){
fs[j]=0;
for(int k=0;k<m*g;k++)
fo[j H=xlj-h"k] WML [K;
}
}

int main(){

int 1,j,m,g,N;



ifstream ifs("WM.txt");

ifs>>m>>g;

N=((g-1)*'m)/(m-1)+2;
for(i=0;i<m;i++)
for (j=0;j<m*g;j++)
ifs>>WM[i][j];
generatematrix(WM,A,m,g,N);
gausi(A,U,N);
setzeroes(N);
amoxsna(U,N,f);

int final=detalizing(m,g,N);
zerostream(n,x);

norming(N,final, x);

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

won,

cout<<x[i]<<"";

for (j=1;j<m;j++){
wavelet(j,m,g);
cout<<"\n"
for(i=0;i<m*final;i++)

non,

cout<<fs[i]<<

system("PAUSE");

return 0;

}
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