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a — left
b — riht
c — mid

€ — epsilon
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#include <stdio.h>
#include <math.h>
#include <stdlib .h>

S+ 0000000 %/
double func(double x)

{
return X*xX*X*X*X
—10.0%xX*X*kX*X
+25.0%xX*X*X
+40.0%x*x
+200.0xx—500.0;
}

/«+ 20 000000000000 %/
double BinarySearch (void)

double left ,mid,right ,epsilon;
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/+ O leftOright0 0 0000000000000 0O0D0ODOOD0O %/
left =1.0;
right =3.0;

/+ 00000000000 */
while (fabs(right —left)>epsilon &&fabs(func(left))>epsilon)
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mid=(left4right)/2.0;

/% func(left)O func(mid)0 O 0 00O x/
if (func(left)xfunc(mid)>=0.0)

left=mid; /¥ left0 000 mid0ODO0O %/
else
right=mid; /¥ rightD OO0 midD0OO0OOO =/
}
return left ;
}
int main(void)
{
double d;
d=BinarySearch ();
printf (?000000%1£f0 7
00000 func (x)0%1f0 O O \n” ,d, func(d));
return EXIT_SUCCESS;
}

3 gnuplot ODO0OO0O0OOO
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answer = —-1.5479375e+00
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#include <stdio.h>
#include <math.h>
#define EPSILON (1.0e-—10)

double function (double x);
double bisection (double (xf)(), double left , double right);
void mk_data(char xa, double (xf)(), double x1, double x2, int n);
void mk_graph(char =f, char *xlb, double x1, double x2,
char *ylb, double yl, double y2);

/

V& main function */

/

int main(void){

double left , right, ans;

left =—2.0;
right =2.0;

mk_data(”out.txt” , &function, left , right, 1000);
mk_graph (”out.txt”, "x”, left , right, ”y”, =3, 3);

ans = bisection(&function, left , right);
printf(”answer = %12.7e\n” ,ans);

return 0;

}
/x /
/* to be solved equation. f(z)=0 */
A +/
double function (double x){

double y;

y=x*cos (x)+sin (x)+exp(—x*x)+x*xx—x—3;

return y;

}

/* */
/+* bisection method f(z)=0 x/
/* */

double bisection (double (xf)(), double left , double right){
double temp, mid;

Jk——— left O Oright 00000 ——x/

if(left > right){
temp = left;
left = right;
right = temp;
}
// while(right—left > EPSILON){
while(right —left > EPSILON){
mid = (left+right)/2.0;

if(f(left)xf(mid) >= 0){




61 left = mid;

62 telse{

63 right = mid;

64 }

65

66| 1}

67

68 return (left4right)/2.0;

69 | }

70

7| ./
72 | /% make a data file */
73 * ok
74 | void mk_data(char *a, double (xf)(double), double x1, double x2, int n){
75 double x, y, dx;

76 int i;

s FILE x*out;

78

79 dx = (x2—x1)/n

80

81 out = fopen(a, "w”);

82

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

84 x = x1+dxx*1i;

85 y = f(x);

86

87 fprintf (out, "%e\t%e\n”, x, y);

88 }

89

90 fclose (out);

91 | }

92

93 | /

94 | /x make a graph x/
95 | /

96 | void mk_graph(char «f, char *xlb, double x1, double x2,
97 char *ylb, double yl, double y2){
98

99 FILE x*gp;

100

101 gp = popen(”gnuplot —persist” ,”"w”);

102

103 fprintf(gp, ”reset\n”);

104

105 /k —————  set x grid ———x/

106

107 fprintf(gp, ”set grid\n”);

108

109 /k —————  set z aris ————— %/

110

111 fprintf(gp, ”set xtics 1\n”);

112 fprintf(gp, ”set mxtics 10\n”);

113 fprintf(gp, ”set xlabel \"%s\”\n”, xlb);

114 fprintf(gp, ”set nologscale x\n”);

115 fprintf(gp, ”set xrange[%e:%e]\n”, x1, x2);
116

117 /¥ ————  set y awis —————x/

118

119 fprintf(gp, ”set ytics 1\n”);

120 fprintf(gp, ”set mytics 10\n”);

121 fprintf(gp, ”set ylabel \"%s\”\n”, ylb);

122 fprintf(gp, ”set nologscale y\n”);




123 fprintf(gp, ”set yrange[%e:%e]\n”, yl, y2);
124

125 /k —————  plat graphs ———x/
126

127 fprintf(gp, ”set terminal x11\n”);

128

129 fprintf(gp, ”plot \"%s\” using 1:2 with line\n”, f);
130

131 fprintf(gp, ”set terminal epslatex\n”);

132 fprintf(gp, ”set output \”function.eps\”\n”);
133

134 fprintf(gp, "replot\n”);

135

136 pclose(gp);

137 | }
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