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// Exercise 1.18 and Exercise 1.19

#include <math.h>
#include <stdio.h>
#include <stdlib.h>

double Energyl(double alpha)
{
double pi = 4.0 * atan(1.0);
double N2 = pow(2.0 * alpha / pi, 1.5);
double energy = N2 *
(alpha * sqrt(pi / (2.0 * alpha)) -
(alpha * alpha * sqrt(pi) /
pow(2.9 * alpha, 1.5)));
return energy - 1.0;

}

double Energy2(double alpha)
{
double pi = 4.0 * atan(1.0);
double N2 = pow(2.0 * alpha / pi, 1.5);
double integl = 2.0 * sqrt(pi) /
(8.0 * pow(2.0 * alpha, 1.5));
double integ2 = 24.0 * sqrt(pi) /
(32.0 * 2.0 * pow(2.0 * alpha, 2.5));
double integ3 = 1.0 / (4.0 * alpha);
double terml = 3.0 * alpha * 4.0 * pi * N2 * integl;

double term2 = -4.0 / 2.0 * 4.0 * pi * alpha * alpha *

N2 * integ2;
double term3 = -4.0 * pi * N2 * integ3;
double energy = terml + term2 + term3;
return energy;

}

double tol(double x)
{

}

return (fabs(x) * 1.0e-6 + 1.0e-6);

double minin(double* x, double* a, double* b, double (*fx)(double),

double (*tolx)(double))
{

double z, ¢, d =0, e, m, p, q, r, tol, t, u, v, w, fu, fv, fw,

c = (3.0 - sqrt(5.9)) / 2.9;

if (*a > *b) {
z = *a;
*3 = *b;
*h = z;

}

W = *x = *3;

fw = (*x)(*x);

fz;
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53 Z = *x = *b;

54 fz = (*x)(*x);

55 if (fz > fw) {

56 Z = W;

57 w = *x;

58 v = fz;

59 fz = fw;

60 fw = v;

61 }

62 V = W,

63 fv = fw;

64 e = 0.0;

65 while (1) {

66 m = (*a + *b) * 0.5;

67 tol = (*tolx)(*x);

68 t = tol * 2.0;

69 if (fabs(z - m) <=t - (*b - *a) * 0.5) break;
70 p=qg=r=20.0;

71 if (fabs(e) > tol) {

72 r=(z-w)* (fz - fv);
73 qg=(z -v)* (fz - fw);

74 p=(z-vVv)*q-(z-w *r;

75 qg=1(g -r) * 2.0;

76 if (q > 0.0)

77 p=-p;

78 else

79 a=-q;

80 r=e;

81 e = d;

82 }

83 if (fabs(p) < fabs(q * r * ©.5) & p > (*a - z) * q & p < (*b - z) * q) =
{

84 d=p/ q;

85 u=1z+d;

86 if (u-(*¥a) <t || (*b) ~u<t)d=((z<m? tol : -tol);

87 }

88 else {

89 e =((z<m)? * : *a) - z;

90 d=c* e;

91 }

92 u=*x=2z4+ ((fabs(d) >= tol) »2 d : ((d > 8.9) ? tol : -tol));

93 fu = (*x)(*x);

94 if (fu <= fz) {

95 if (u < 2)

96 *b = z;

97 else

98 *a = z;

99 V = W,

100 fv = fw;

101 w = Z;

102 fw = fz;

103 Z = Uu;
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}

fz = fu;
}
else {
if (u < 2)
*a = u;
else
*bh = u;
if (fu <= fw) {
Vo= W;
fv = fw;
W = uj
fw = fu;
}
else
if (fu <= fv || v == w) {
vV = uj
fv = fu;

}
}
*x = z;
return fz;

void PrintResults(

{

}

double energy, double alpha, double error, int exercise)

double pi = 4.0 * atan(1.0);
if (exercise == 1)
printf_s("Exercise 1.18 Results\n");
else
printf_s("Exercise 1.19 Results\n");
printf_s("My Best Energy %-13.101f\n", energy);
printf_s("My Best Alpha %+13.101f\n", alpha);
printf_s("My Percent Error %+13.101f\n", error);
if (exercise == 1)
printf_s("QC Best Energy
else
printf_s("QC Best Energy
printf_s("Experimental Energy

%-13.101f\n", -1.0 / pi);

%-13.101f\n", -4.0 / (3.0 * pi));
%-13.101f\n", -0.5);

if (exercise == 1)
printf_s("QC Percent Error = %+13.101f\n",
100.0 * fabs(-1.0 / pi + ©0.5) / 0.5);
else
printf_s("QC Percent Error = %+13.101f\n",

100.0 * fabs(-4.0 / (3.0 * pi) + ©.5) / 0.5);

int main()

{

double alphal = 9.0, alpha2 = 0;
double pi = 4.0 * atan(1.0);
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156
157
158
159
160
161
162
163
164
165
166
167
168
169 }

double al
double b1l
double ml
double el

double a2
double b2
double m2
double e2

return 0;

1.45;
1.50;
minin(&alphal, &al, &b1l, Energyl, tol);
Energyl(alphal);
double errorl =
PrintResults(el, alphal, errorl, 1);

0.25;

0.50;

minin(&alpha2, &a2, &b2, Energy2,
Energy2(alpha2);

double error2 =
PrintResults(e2, alpha2, error2, 2);

100.0 * fabs(-0.5 - el) / 0.5;

100.0 * fabs(-0.5 - e2) / 0.5;

tol);



