/*Programme de ph115  VEXIAU Romain ONSAGER - calcul du "specific heat per spin" c(T) */

#include<stdio.h>

#include<math.h>

#define Pi 3.1415962

double fonctK1(double x, double q);

double fonctE1(double x, double q);

double simpsons(double (*f)(double,double),double a, double b, double precision, double q);

int main()

{

    double q, precision = 0.01, i, K, C, K1, E1;


FILE *fout;


fout=fopen("resultat.txt","w+");


for(i=0.01;i<=5;i+=0.01)


{



K = 1/i;

                       q = 2*sinh(2*K)/pow(cosh(2*K),2);

                      K1 = simpsons(fonctK1, 0, Pi/2, precision, q); /*valeur de K1(q)*/

                      E1 = simpsons(fonctE1, 0, Pi/2, precision, q); /*valeur de E1(q)*/



C =(4/Pi)*pow((K/tanh(2*K)),2)*(K1-E1-(1-pow(tanh(2*K),2))*(Pi/2+(2*pow(tanh(2*K),2)-1)*K1));



fprintf(fout,"%lf %lf\n",i,C);


}


fclose(fout);

           getchar();

           return 0;

}

double fonctE1(double x, double q)

{    return (sqrt(1-pow(q*sin(x),2)));

}

double fonctK1(double x, double q)

{    return 1/(sqrt(1-pow(q*sin(x),2)));

}

/*calcul d'une intégral par la méthode de simpsons*/

double simpsons(double (*f)(double,double),double b_inf, double b_sup, double precision, double q)

{
int i, intervalle = 2;


double surface = 0, h, precedent;


do


{


   precedent = surface;


   surface = 0;


   h = (b_sup-b_inf)/(intervalle*2);

                for(i=1;i<=intervalle;i++)

                surface += (f(b_inf+2*(i-1)*h,q) + f(b_inf+(2*i-1)*h,q)*4 + f(b_inf+(2*i)*h,q)) /3;


     surface *= h;

      
     intervalle++;


 }


while(fabs(precedent-surface) >= precision );


return surface;

}
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