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#i ncl ude <stdi o. h>
#i ncl ude <mat h. h>

#define NUM OF PO NT (200)
#define R_MAX (4)
#defi ne RAD TO DEGREE (57.2958)

doubl e findRoot (doubl e E, double b);

doubl e V(double r);

doubl e integral (double r_max, double r_mn, double b, double E)
doubl e f1(double r, double b);

doubl e f2(double r, double E, double b);

void run(FILE * fp, double b_m n, double b_max, doubl e db, doubl e
E, doubl e Thet a[ NUM_OF_PQ NT] [ NUM_OF_PQ NT] ) ;
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void init(double * b_mn,double * b_max, double * db, double * E)

Int main(int argc, const char * argv|[])

{
double b_mn, b max, E, db
doubl e Thet a] NUM_OF_PO NT] [ NUM_OF_ PO NT] ;
FILE * fp;
fp = fopen("out.txt", "wb");
init(& mn, & max, &db, &E);
run(fp, b_mn, b_max, db, E, Theta);
return O;
}

void run(FILE * fp, double b_mn, double b_max, doubl e db, double E
doubl e Theta[ NUM_OF PO NT] [ NUM_OF_PQO NT] )

L
int i, j;
doubl e b;
double r_mn, r_max;
r_max = R_NAX;
fprintf(fp, "[");
for(b=b_m n,|=0; b<=b_max; b+=db, j ++)
{
if (j '=0) fprintf(fp, ",");
r_m n=findRoot (E, b);
Thetal[i][j]=integral (r_max, r_mn, b, E)
fprintf(fp, "%f ", Thetal[i][]j]*RAD TO DEGREE);
}
fprintf(fp, "1");
}

void init(double * b _mn,double * b _max, double * db, double * E)

{
scanf ("% f%f%f%f", b_mn, b_max, db, E);

}
doubl e findRoot (doubl e E, doubl e b)
{
doubl e r=4;
doubl e dr=0. 1;
whi [ e (dr>0.0001)
{
i{f (((1-((b*b)/(r*r))-(V(r)/E)))<0)
r+=dr; dr/=2;
}
r-=dr;
}
return r;
}

doubl e integral (double r_max, double r_mn, double b, double E)
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{
doubl e | nt 1=0;

doubl e I nt 2=0;

doubl e i;

doubl e di =2e- 2;

| nt 1=0; | nt 2=0;
for(i=(b+2*di);i<r_max;i+=2*di)

{
Intl += di*(f1(i-di,b)+4*f1(i,b)+f1(i+di,b))/3;
}
for(i=(r_mn+2*di);i<r_max;i+=2*di)
{
Int2 += di*(f2(i-di, E b)+4*f2(i,E, b)+f2(i+di,E b))/3;
}
return 2*b*(Intl-1nt2);
}
doubl e f1(double r, double b)
{
return 1/ (r*r*sqrt(1-((b*b)/(r*r))));
}
doubl e f2(double r, double E, double b)
{
return 1/ (r*r*sqgrt(1-((b*b)/(r*r))-V(r)/E));
}
doubl e V(double r)
{
return 4*((1/ powr,12))-((1/ powr,6))));
}
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