Chi Square Minimization using initial guesses - C PROGRAM | 1
Method # 1: Chi-square minimization

Fitting a dataset (xi,yi,si) using a curve y=f(x)=a*exp(bx), where values of the parameters a and b are unknown,
but defined within a set of range.

Dataset (xi,yi,si) is the following:

i 1 2 3 4 5 b 7
% 1 2 3 4 5 6 7
i 4 5 8 16 30 38 70
a: 2 2 3 3 4 5 5

Define [2(0,0)= 2[(00-0(00)/0012

Probl: Tabulate and plot J2(J=2.101,[]) vs b (in steps of 0.1).

(i) Find the value of b for which [J2([]=2.101,[]) is minimum [JJ02.
(ii) Find the values of b for which [J2 value is J002+1

(iii) Find the values of b for which [J2 value is [J002+4

(iv) Find the values of b for which [J2 value is 000249

Prob2: Tabulate and plot J2(,0=0.498) vs a (in steps of 0.1).

(i) Find the value of a for which [J2([],[]=0.498) is minimum [J0J02.
(i) Find the values of a for which [J2 value is JJ002+1

(iii) Find the values of a for which [J2 value is [JO[[]2+4

(iv) Find the values of a for which [J2 value is [JJ[J2+9

Prob3: Tabulate and plot J2({,00) vs a, b (both in steps of 0.1).

(i) Find the values of ([],[]) for which [J2([],0J) is minimum [JJ002. Plot a vs b.
(ii) Find the values of ([],[]) for which [J2 value is [JJJJ2+1. Plot a vs b.

(iii) Find the values of ([],[]) for which [J2 value is [JJJ02+4. Plot a vs b.

(iv) Find the values of ([],[]) for which []2 value is [JJJJ2+9. Plot a vs b.

CODE:

/******************************************************
*************Chi_square fitting**************

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

#include<stdio.h>
#include<math.h>
double f(double a, double b, double x){
return a*exp(b*x);
}
double chi(double a, double b, int n, double x[n], double y[n], double sig[n], double
f(double a, double b, double x)){
double sum=0;
int 1i;
for(i=0;i<n;i++){
sum=sum+pow((y[i]-f(a,b,x[i]))/sig[i],2);
}

return sum;
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main(){
int n=7;
double x[7]={1,2,3,4,5,6,7};
double y[7]1={4,5,8,16,30,38,70};
double sig[7]1={2,2,3,3,4,5,5};
double a=2.101, b;
double h=0.000001;
int N=(2-0.1)/h;
FILE *fp=NULL;
fp=fopen("chi2.txt","w");
int i=0;
for(b=0.1;b<=2;b=b+h){
fprintf(fp, "slf\t%slf\n",b,chi(a,b,n,x,y,sig,f));
i++;
}
FILE *fpl=NULL;
fpl=fopen("chi2.txt","r");
double bmin, chi2min, amin;
fscanf(fpl, "sLf\t%slf\n",&bmin,&chi2min);
int minIndex=0;
for(i=0;i<N;i++){
double btemp;
double chitemp;
fscanf(fpl, "slLf\t%slf\n",6 &btemp,&chitemp);
if(chitemp<chi2min){
chi2min=chitemp;
bmin=btemp;
minIndex=i;
}
}
printf("The min. value of Chi2 is %lf for b=%lf\n\n",chi2min,bmin);
fpl=fopen("chi2.txt","r");
for(i=0;i<N;i++){
double btemp;
double chitemp;
fscanf(fpl, "slLf\t%slf\n", &btemp,&chitemp);
if(fabs(chitemp-chi2min-1)<=0.0005&8&i<minIndex) {
printf("\n%slf\t%sLlf", btemp,chitemp);
break;

}
fpl=fopen("chi2.txt","r");
for(i=0;i<N;i++){
double btemp;
double chitemp;
fscanf(fpl, "slLf\t%slf\n",6 &btemp,&chitemp);
if(fabs(chitemp-chi2min-1)<=0.0005&5&i>minIndex) {
printf("\n%slf\t%sLf",6 btemp,chitemp);
break;
}

}
fpl=fopen("chi2.txt","r");
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for(i=0;i<N;i++){

double btemp;
double chitemp;
fscanf(fpl, "sLf\t%slf\n",6 &btemp,&chitemp);
if(fabs(chitemp-chi2min-4)<=0.0005&&i<minIndex){

printf("\n%sLlf\t%sLlf",6 btemp,chitemp);

break;

}
fpl=fopen("chi2.txt","r");
for(i=0;i<N;i++){
double btemp;
double chitemp;
fscanf(fpl, "%sLf\t%s1lf\n",6 &btemp,&chitemp);
if(fabs(chitemp-chi2min-4)<=0.0005&&i>minIndex) {
printf("\n%slf\t%sLlf", btemp,chitemp);
break;
}
}
fpl=fopen("chi2.txt","r");
for(i=0;i<N;i++){
double btemp;
double chitemp;
fscanf(fpl, "slLf\t%slf\n",6 &btemp,&chitemp);
if(fabs(chitemp-chi2min-9)<=0.0005&8i<minIndex) {
printf("\n%slf\t%sLf",6 btemp,chitemp);
break;
}
}
fpl=fopen("chi2.txt","r");
for(i=0;i<N;i++){
double btemp;
double chitemp;
fscanf(fpl, "sLf\t%slf\n", &btemp,&chitemp);
if(fabs(chitemp-chi2min-9)<=0.0005&&i>minIndex){
printf("\n%slf\t%Llf",6 btemp,chitemp);
break;

}

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

Part 2
************************************************************/
fp=fopen("chi3.txt","w");
b=0.498;
i=0;
for(a=1;a<=4;a=a+h){
fprintf(fp, "slf\t%slf\n",a,chi(a,b,n,x,y,sig,f));
i++;
}
fpl=fopen("chi3.txt","r");
fscanf(fpl, "sLf\t%slf\n",&min,&chi2min);
minIndex=0;
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for(i=0;i<N;i++){

double atemp;
double chitemp;
fscanf(fpl, "sLf\t%slf\n",6 & temp,&chitemp);
if(chitemp<chi2min) {

chi2min=chitemp;

amin=atemp;

minIndex=1i;

}
printf("\n\nThe min. value of Chi2 is %1lf for a=%lf\n\n",chi2min,amin);
fpl=fopen("chi3.txt","r");
for(i=0;i<N;i++){
double atemp;
double chitemp;
fscanf(fpl, "sLf\t%slf\n",6 & temp,&chitemp);
if(fabs(chitemp-chi2min-1)<=0.0005&&i<minIndex){
printf("\n%lf\t%slf",6atemp,chitemp);
break;
}
}
fpl=fopen("chi3.txt","r");
for(i=0;i<N;i++){
double atemp;
double chitemp;
fscanf(fpl, "slLf\t%slf\n",6 & temp,&chitemp);
if(fabs(chitemp-chi2min-1)<=0.0005&&i>minIndex) {
printf("\n%sLlf\t%slf",6 atemp,chitemp);
break;

}
fpl=fopen("chi3.txt","r");
for(i=0;i<N;i++){
double atemp;
double chitemp;
fscanf(fpl, "slf\t%slf\n",6 &atemp,&chitemp);
if(fabs(chitemp-chi2min-4)<=0.0005&8&i<minIndex) {
printf("\n%slf\t%slf",6atemp,chitemp);
break;

}
fpl=fopen("chi3.txt","r");
for(i=0;i<N;i++){
double atemp;
double chitemp;
fscanf(fpl, "slLf\t%slf\n",6 & temp,&chitemp);
if(fabs(chitemp-chi2min-4)<=0.0005&8i>minIndex) {
printf("\n%slf\t%sLf",atemp,chitemp);
break;
}

}
fpl=fopen("chi3.txt","r");
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for(i=0;i<N;i++){
double atemp;
double chitemp;
fscanf(fpl, "sLf\t%slf\n",6 & temp,&chitemp);
if(fabs(chitemp-chi2min-9)<=0.0005&&i<minIndex){
printf("\n%slf\t%sLlf",atemp,chitemp);
break;

}
fpl=fopen("chi3.txt","r");
for(i=0;i<N;i++){
double atemp;
double chitemp;
fscanf(fpl, "%sLf\t%s1lf\n",6 &atemp,&chitemp);
if(fabs(chitemp-chi2min-9)<=0.0005&&i>minIndex) {
printf("\n%slf\t%slf",6atemp,chitemp);

break;
/*************************************************************
Part 3

*************************************************************/
fp=fopen("chi4d.txt","w");
h=0.001;
i=0;
N=(2-0.1)/h*(4-1)/h;
for(a=1;a<=4;a=a+h){
for(b=0.1;b<=2;b=b+h){
fprintf(fp, "slf\t%slf\t%slf\n",a,b,chi(a,b,n,x,y,sig,f));
i++;

}
fpl=fopen("chid.txt","r");
fscanf(fpl, "sLf\t%sLf\tsLf\n",&amin,&bmin,&chi2min);
minIndex=0;
for(i=0;i<N;i++){
double atemp;
double btemp;
double chitemp;
fscanf(fpl, "%sLf\t%slf\tsLlf\n",6 &atemp,&btemp,&chitemp);
if(chitemp<chi2min){
chi2min=chitemp;
amin=atemp;
bmin=btemp;
minIndex=i;
}

}
printf("\n\nThe min. value of Chi2 is %lf for a=%lf and

b=%1f\n\n",chi2min,amin, bmin);
FILE *fp2=fopen("chi2+1.txt","w");
fpl=fopen("chi4.txt","r");
for(i=0;i<N;i++){
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double atemp;
double btemp;
double chitemp;
fscanf(fpl, "sLf\tsLf\t%lf\n", K &atemp, &btemp,&chitemp);
if(fabs(chitemp-chi2min-1)<=0.08){

fprintf(fp2, "\n%sLf\tslf\t%Llf",6 atemp, btemp,chitemp);

//break;

}
fp2=fopen("chi2+4.txt","w");
fpl=fopen("chi4.txt","r");
for(i=0;i<N;i++){
double atemp;
double btemp;
double chitemp;
fscanf(fpl, "SsLf\tsLf\tslf\n",6&atemp,&btemp,&chitemp);
if(fabs(chitemp-chi2min-4)<=0.01){
fprintf (fp2, "\n%sLf\t%sLf\t%slf", atemp,btemp,chitemp);
//break;
}
}
fp2=fopen("chi2+9.txt","w");
fpl=fopen("chi4d.txt","r");
for(i=0;i<N;i++){
double atemp;
double btemp;
double chitemp;
fscanf (fpl, "sLF\tsLf\tslf\n",6 &atemp,&btemp,&chitemp);
if(fabs(chitemp-chi2min-9)<=0.01){
fprintf(fp2, "\n%sLf\tslf\t%lf", atemp, btemp,chitemp);
//break;

OUTPUT:

Manas Sharma (c) Bragitoff.com



0.6 -

0.5 -

0.4 ~

Chi Square Minimization using initial guesses - C PROGRAM | 7

1.0 1.5 2.0 2.5 3.0 3.9 4.0

Manas Sharma (c) Bragitoff.com


https://www.bragitoff.com/wp-content/uploads/2018/06/chi-2-min-output-1-c-program.png
https://www.bragitoff.com/wp-content/uploads/2018/06/chi-sq-curve-fit.png

Chi Square Minimization using initial guesses - C PROGRAM | 8
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.bragitoff.com/

Manas Sharma (c) Bragitoff.com



https://www.bragitoff.com/author/admin/
https://manas.bragitoff.com/
https://www.instagram.com/phys.whiz/

Chi Square Minimization using initial guesses - C PROGRAM | 9

Manas Sharma (c) Bragitoff.com



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

Chi Square Minimization using initial guesses - C PROGRAM | 10

Manas Sharma (c) Bragitoff.com



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

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)
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Click to share on Telegram (Opens in new window)
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