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| have recently written a post that calculates the determinant of a given square matrix using the Gaussian
elimination technique. In the last post | wrote about generating Hilbert matrices using C programming.

In this post we extend that mix the two ideas to evaluate the determinants of the Hilbert matrices for various
orders. The wolfram mathworld page has already listed the determinants for the first 6 orders, so we have a way to
check if our code is correct or not.

CODE:

/************************************

***x%DETERMINANT OF HILBERT MATRIX****
************************************/
#include<stdio.h>
#include<math.h>
/*******
Function that calculates the determinant of a square matrix using Gauss-Elimination :
Pass the square matrix as a parameter, and calculate and return the dete
Parameters: order(n),matrix[n][n]
********/
double determinant(int n, double a[n][n]){

double det=1;

int 1i;

int swapCount=gaussElimination(n,n,a);

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

det =det*a[i]l[i];

}

return det*pow(-1,swapCount);
}
/********

Function that perform Gauss Elimination
Pass the square matrix as a parameter, and calculate and store the
upperTriangular(Gauss-Eliminated Matrix) in it
Parameters: rows(m),columns(n),matrix[m][n]
********/
int gaussElimination(int m, int n, double a[m][n]){
int i,j,k;
int swapCount=0;
for(i=0;i<m-1;i++){
//Partial Pivoting
for(k=i+1;k<m; k++){
//If diagonal element(absolute vallue) is smaller than any of
the terms below it
if(fabs(al[il[i])<fabs(al[k][i])){
//Swap the rows
swapCount++;
for(j=0;j<n;j++){
double temp;
temp=al[i][]j];
alilljl=alkl[il;
alk][j]=temp;
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}
}

//Begin Gauss Elimination
for(k=i+1;k<m;k++) {
double term=al[k][i]/ a[ill[il;
for(j=0;j<n;j++){
alkl[jl=alk]l[j]-term*a[i][]j];
}

}

return swapCount;

}

/*******

Function that reads the elements of a matrix row-wise
Parameters: rows(m),columns(n),matrix[m][n]
*******/
void readMatrix(int m, int n, double matrix[m][n]){
int i,7j;
for(i=0;i<m;i++){
for(j=0;j<n;j++){
scanf ("sLf",&matrix[1]1[]j]);
}

}

/*******

Function that prints the elements of a matrix row-wise
Parameters: rows(m),columns(n),matrix[m][n]
*******/
void printMatrix(int m, int n, double matrix[m][n]){
int i,j;
for(i=0;i<m;i++){
for(j=0;j<n;j++){
printf("slf\t",matrix[i][j]);
}
printf("\n");

}

/*******

Function that copies the elements of a matrix to another matrix
Parameters: rows(m),columns(n),matrix1[m][n] , matrix2[m][n]
*******/
void copyMatrix(int m, int n, double matrix1l[m][n], double matrix2[m][n]){

int i,j;

for(i=0;i<m;i++){

for(j=0;j<n;j++){
matrix2[i][jl=matrix1[i][]];

}

}

/********

Function that generates a Hilbert matrix
Parameters:
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no. of rows: m,
no. of coulmns: n,
a matrix of size mxn that would store the Hilbert matrix
********/
void Hilbert(int m, int n, double H[m]l[n]){

int i,j;

for(i=0;i<m;i++){

for(j=0;j<n;j++){
H[i][]j]=(double)1.0/((i+1)+(j+1)-1.0);

}
int main(){
int m,n,i,j;
printf("Enter the size of the Hilbert matrix you want to generate:\nNo. of rows
(m): ");
scanf("%d",&m);
printf("\nNo. of columns (n): ");
scanf("%d",&n);
double H[m][n];
Hilbert(m,n,H);
printf("\nThe required Hilbert matrix is:\n");
printMatrix(m,n,H);
printf("\nThe determinant using Gauss Eliminiation
1is:\n\n%16.121f\n",determinant(n,H));
}

OUTPUT:

g Hilbert matrix you want to generate:

Gauss Eliminiation is:

Want To generate:

The determinant using Gauss Eliminiation is:

Manas Sharma (c) Bragitoff.com


https://www.bragitoff.com/wp-content/uploads/2018/06/hilbert-determinant-1.png
https://www.bragitoff.com/wp-content/uploads/2018/06/hilbert-determinant-2x2.png

Determinant of the Hilbert Matrix - C PROGRAM | 4

References and Resources:

http://mathworld.wolfram.com/HilbertMatrix.html

Manas Sharma

I'm a physicist specializing in computational material science with a PhD in Physics from Friedrich-
Schiller University Jena, Germany. | write efficient codes for simulating light-matter interactions at
atomic scales. | like to develop Physics, DFT, and Machine Learning related apps and software from time
to time. Can code in most of the popular languages. | like to share my knowledge in Physics and
applications using this Blog and a YouTube channel.

Manas Sharma (c) Bragitoff.com


https://www.bragitoff.com/wp-content/uploads/2018/06/hilbert-determinant-4x4.png
http://mathworld.wolfram.com/HilbertMatrix.html
https://www.bragitoff.com/author/admin/
https://manas.bragitoff.com/

Determinant of the Hilbert Matrix - C PROGRAM | 5

Manas Sharma (c) Bragitoff.com



https://www.instagram.com/phys.whiz/

Determinant of the Hilbert Matrix - C PROGRAM | 6

Manas Sharma (c) Bragitoff.com



https://www.linkedin.com/in/manassharma07/

Determinant of the Hilbert Matrix - C PROGRAM | 7

Manas Sharma (c) Bragitoff.com



https://www.youtube.com/channel/UCO0mdq1TnLctbwUGj_TnR7Q

Determinant of the Hilbert Matrix - C PROGRAM | 8

Share this:

Click to share on Facebook (Opens in new window)
Click to share on Twitter (Opens in new window)

Click to share on WhatsApp (Opens in new window)
Click to share on Pinterest (Opens in new window)
Click to share on Reddit (Opens in new window)

Click to share on LinkedIn (Opens in new window)
Click to email a link to a friend (Opens in new window)
Click to print (Opens in new window)

Click to share on Tumblr (Opens in new window)

Click to share on Pocket (Opens in new window)

Click to share on Telegram (Opens in new window)

[wpedon id="7041" align="center"]

Manas Sharma (c) Bragitoff.com


http://www.twitter.com/manassharma07
https://www.bragitoff.com/2018/06/determinant-hilbert-matrix-c-program/?share=facebook
https://www.bragitoff.com/2018/06/determinant-hilbert-matrix-c-program/?share=twitter
https://www.bragitoff.com/2018/06/determinant-hilbert-matrix-c-program/?share=jetpack-whatsapp
https://www.bragitoff.com/2018/06/determinant-hilbert-matrix-c-program/?share=pinterest
https://www.bragitoff.com/2018/06/determinant-hilbert-matrix-c-program/?share=reddit
https://www.bragitoff.com/2018/06/determinant-hilbert-matrix-c-program/?share=linkedin
mailto:?subject=%5BShared%20Post%5D%20Determinant%20of%20the%20Hilbert%20Matrix%20-%20C%20PROGRAM&body=https%3A%2F%2Fwww.bragitoff.com%2F2018%2F06%2Fdeterminant-hilbert-matrix-c-program%2F&share=email
https://www.bragitoff.com/2018/06/determinant-hilbert-matrix-c-program/#print
https://www.bragitoff.com/2018/06/determinant-hilbert-matrix-c-program/?share=tumblr
https://www.bragitoff.com/2018/06/determinant-hilbert-matrix-c-program/?share=pocket
https://www.bragitoff.com/2018/06/determinant-hilbert-matrix-c-program/?share=telegram

