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#include <cstdio>

#include <cmath>

int n =10;



double** createHilbert(){
double** temp = new double*[n];
for (inti=0;i<n;i++){
temp[i] = new double[n];
for (intj=0;j<n;j+t+)
temp[i][j1=1.0/(+]j + 1);
}

return temp;

}

double* multiply(double** A, double* bl){
double* ans = new double[n];
for (inti=0;i<n;i++){
ans[i] = 0;
for (intj=0;j<n;j++)
ans[i] += A[i]i] * bl[jl;
}

return ans;

}

double** Cholesky(double** Hilbert){
double** L = new double*[n];
for (inti=0;i<n;i++)
L[i] = new double[n];
for (inti=0;i<n;i++)
for(intj=i+1;j<n;j++)

L[i10] =0

L[0][0] = sqrt(Hilbert[0][O]);
for (inti=1;i<n;i++)
L[i][0] = Hilbert[i][0] / L[O][O];
for(intj=1;j<n;j++){
double ss = 0.0;
for (inti=0;i<j;i++)
ss += L[0T * LOI0T;
L[j100] = sqrt(Hilbert[j1[j] - ss);
for(inti=j+1;i<n;i++){
double s =0.0;
for (intii = 0; ii < j; ii++)
s += L[i][ii] * L[][ii];
L[10] = (Hilbert[i][i] - s) / LOIGT;



return L;

double* solve(double** L, double* b){
double* y = new double[n];
for (inti=0;i<n;i++){
y[il = b[i] / L[II[T;
for (intj =0; j <i; j++)
ylil = y[il - ylil * L0101/ LOT0T;
}

returny;

double* solve2(double** L, double* y){
double* x = new double[n];
for (inti=n-1;i>=0;i--){
x[i] = y[i] / L[i][i];
for (intj=i+1;j<n;j++)
x[i] = x[i] - x[i1 * L0101/ LOI0T;
}

return Xx;

double norm(double* A, double* B){
double mmax = 0.0;
for (inti=0;i<n;i++)
if (fabs(A[i] - B[i]) > mmax) mmax = fabs(A[i] - BJi]);
return mmax;

int main(){
double** Hilbert = createHilbert();
double** L = Cholesky(Hilbert);
double* x0 = new double[n];
for (inti=0;i<n;i++) x0[i] = 1;
double *x, *y, *r, *b;

FILE* fp = fopen(*"testl.txt", ""w'");

for (int k= 0; k< n; k++){
b = multiply(Hilbert, x0);
b[k] = b[K] + 0.0000001;
y =solve(L, b);
x =solve2(L, y);



r = multiply(Hilbert, x);
fprintf(fp, "'k = %d\n™, k);
fprintf(fp, **Jin si jie x:\n"");
for (inti=0;i<n;i++)
fprintf(fp, "%f\t", x[i]);
fprintf(fp, "\n™);
fprintf(fp, ""Wu cha fan shu:  %.10f\n"*, norm(x, x0));
fprintf(fp, "Can cha fan shu:  %0.20\n\n**, norm(r, b));

fclose(fp);

delete[] b;

delete[] x0;

delete[] y;

delete[] x;

delete[] r;

for (inti=0;i<n;i++)
delete[] Hilbert[i];

delete[] Hilbert;

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

delete[] L[i];
delete[] L;
return O;
}
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#include <cstdio>
#include <cmath>

intn=10;

double** createHilbert(){
double** temp = new double*[n];
for (inti=0;i<n;i++){
temp[i] = new double[n * 2];
for (intj=0;j<n;j++)
temp[i][j1=10/(i+j+1);
for(intj=n;j<2*n;j++)
templ[i][j] = 0;
temp[i][n +i] = 1.0;
}

return temp;



double norm(double** h){
double mmax = 0;
for (inti=0;i<n;i++){
double s = 0;
for (intj=0;j<n;jt+)
s += fabs(h[i][j]);
if (s> mmax) mmax =s;

}

return mmax;
}
int main(){

double** HI = createHilbert();

double** Hilbert = new double*[n];
for (inti=0;i<n;i++){
Hilbert[i] = new double[n];
for (intj=0;j<n;j++)
Hilbert[i][j] = HI[][];
}

for (inti=1;i<n;i++)
for (intj =0;j <i; j++){
double bk = HI[i][j] / HI[i][j];
for (intk =j; k<2 *n; k++)
HI[i][K] = HI[[K] - HIG]K] * bk;
}
for (inti=n-2;i>=0; i-)
for (intj =n-1;j>i; j--1
double bk = HI[i][j] / HI[i][j];
for (intk =j; k<2 *n; k++)
HI[i][K] = HI[[K] - HIG]K] * bk;
}
for (inti=0;i<n;i++){
double bk = HI[i][i];
for (intj=0;j<2*n; j++)
HILiI[] = HITG] / bk;
}

double** invHilbert = new double*[n];
for (inti=0;i<n;i++){
invHilbert[i] = new double[n];
for (intj=0;j<n;j++)
invHilbert[i][j] = HI[i][j + n];



FILE™* fp = fopen(""test.txt™, "'w"");
fprintf(fp, "Hilbert:\n™);
for (inti=0;i<n; i++){
for (intj=0;j<n;j+t+)
fprintf(fp, "%26M\t", Hilbert[i][j]);
fprintf(fp, "\n™);
}
fprintf(fp, “invHilbert:\n™);
for (inti=0;i<n;i++){
for (intj=0;j<n;j+t+)
fprintf(fp, "%26f\t", invHilbert[i][j]);
fprintf(fp, "\n™);
}
fclose(fp);

printf(**%.10f\n"*, norm(Hilbert) * norm(invHilbert));

for (inti=0;i<n;i++)
delete[] HI[i];

delete[] HI;

for (inti=0;i<n;i++)
delete[] invHilbert[i];

delete[] invHilbert;

for (inti=0;i<n;i++)
delete[] Hilbert[i];

delete[] Hilbert;

return 0;



