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2.1 Level 2.1

e JOODOODOOO

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

#define X_MAX 10.0 /+* 0000000 */
#define X_MIN -10.0 /* 0000000 */
#define X_RANGE (abs(X_MAX)+abs(X_MIN))



void usage();
double f(double x);
double df (double x);

oo

/* 00 f(x)
00000 x D000 y=f(x) 0O000DOOOO

*

*/

double f(double x) {
double y;

/+x 0000 (1) *x/

y =

X5

return( y );

}

/* £(x)/dx
y=f(x) 00000000000

*

*/

double df(double a) {
double y_dx;

/x+ 0000 (2) *x/
y_dx = 1;
return( y_dx );

int main(int argc, char *xargv) {
double x,dy;

int

i

B

double alpha = 0.1;

oo

for (i = 1; i < term_cond; i++) {
/* step2. DOOO0DOOOO */

/x+ 0000 (3) *x/
x - alpha*df (x);

X

oo

good

alpha 0.100

[j050020searchl-samplel?, ./steepest_decent 1

trial
trial
trial
trial
trial
trial
trial
trial
trial

oo

trial
trial
trial
trial
trial

0

1
2
3
4
5
6
7
8

23
24
25

27

X

MoK M K MMM X

-7.369244 f(x) -7.369244
-7.469244 f(x) -7.469244
-7.569244 f(x) -7.569244
-7.669244 f(x) -7.669244
-7.769244 f(x) -7.769244
-7.869244 f(x) -7.869244
-7.969244 f(x) -7.969244
-8.069244 f(x) -8.069244
-8.169244 f(x) -8.169244

-9.669244 f(x) -9.669244
-9.769244 f(x) -9.769244
-9.869244 f(x) -9.869244
-9.969244 f(x) -9.969244
_rearched_to -10.069244 f(x) -10.069244



2.2

alpha 100

[jO5002@searchl-samplel’ ./steepest_decent 1
trial 0 x -7.369244 f(x) -7.369244

trial 1 x -8.369244 f(x) -8.369244

trial 2 x -9.369244 f(x) -9.369244

trial 3 x_rearched_to -10.369244 f(x) -10.369244

alpha O 0.001 00O

[jO5002@searchl-samplel’ ./steepest_decent 1
trial 0 x -7.369244 f(x) -7.369244

trial 1 x -7.370244 f(x) -7.370244
trial 2 x -7.371244 f(x) -7.371244
trial 3 x -7.372244 f(x) -7.372244
trial 4 x -7.373244 f(x) -7.373244
trial 5 x -7.374244 f(x) -7.374244
trial 6 x -7.375244 f(x) -7.375244
trial 7 x -7.376244 f(x) -7.376244
trial 8 x -7.377244 f(x) -7.377244
oo

trial 95 -7.464244 f(x) -7.464244

X
trial 96 x -7.465244 f(x) -7.465244
trial 97 x -7.466244 f(x) -7.466244
trial 98 x -7.467244 f(x) -7.467244
trial 99 x -7.468244 f(x) -7.468244

Level 2.2

obooooood

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

#define X_MAX 10.0 /* 0000000 =/
#define X_MIN -10.0 /+* 0000000 */
#define X_RANGE (abs(X_MAX)+abs(X_MIN))

void usage();
double f(double x);
double df (double x);

oo

/x 00 f(x)
* 00000 x D000 y=f(x) O00OO0DOOOO
*/
double f(double x) {
double y;

/#x 0000 (1) *x/
y = xxx;
return( y );

}

/* £(x)/dx
* y=f(x) 0000000000D
*/



double df (double a) {
double y_dx;

/#x 0000 (2) *x/

y_dx = 2*a;
return( y_dx );

int main(int argc, char **argv) {
double x,dy;
int i;
double alpha = 0.1;

oo

for (i = 1; i < term_cond; i++) {
/* step2. DOOOO0DOOOO */

/#x 0000 (3) *x/
x = x - alpha*df(x);

oo

gooad

alpha 0 0.100

[j05002@searchl-samplel?, ./steepest_decent2 1
trial 0 x -7.369244 f(x) 54.305761

trial 1 x -5.895395 £(x) 34.755687
trial 2 x -4.716316 £(x) 22.243640
trial 3 x -3.773053 £(x) 14.235929
trial 4 x -3.018442 £(x) 9.110995
trial 5 x -2.414754 £(x) 5.831037
trial 6 x -1.931803 £(x) 3.731863
trial 7 x -1.545443 £(x) 2.388393
trial 8 x -1.236354 £(x) 1.528571
oo

trial 94 x -0.000000 £(x) 0.000000
trial 95 x -0.000000 £(x) 0.000000
trial 96 x -0.000000 £(x) 0.000000
trial 97 x -0.000000 £(x) 0.000000
trial 98 x -0.000000 £(x) 0.000000
trial 99 x -0.000000 £(x) 0.000000
alpha 100

[j05002@searchi-samplel’, ./steepest_decent2 1
trial 0 x -7.369244 f(x) 54.305761

trial 1 x 7.369244 f(x) 54.305761
trial 2 x -7.369244 f(x) 54.305761
trial 3 x 7.369244 f(x) 54.305761
trial 4 x -7.369244 f(x) 54.305761
trial 6 x 7.369244 f(x) 54.305761
trial 6 x -7.369244 f(x) 54.305761
trial 7 x 7.369244 f(x) 54.305761
trial 8 x -7.369244 f(x) 54.305761
oo



2.3

trial 93 x 7.369244 f(x) 54.305761
trial 94 x -7.369244 f(x) 54.305761
trial 95 x 7.369244 f(x) 54.305761
trial 96 x -7.369244 f(x) 54.305761
trial 97 x 7.369244 f(x) 54.305761
trial 98 x -7.369244 f(x) 54.305761
trial 99 x 7.369244 f(x) 54.305761

alpha O 0.001 00O

[j05002@searchl-samplel’, ./steepest_decent2 1
trial 0 x -7.369244 f(x) 54.305761

trial 1 x -7.354506 f(x) 54.088755

trial 2 x -7.339797 f(x) 53.872616

trial 3 x -7.325117 f(x) 53.657341

trial 4 x -7.310467 f(x) 53.442926

trial 5 x -7.295846 f(x) 53.229368

trial 6 x -7.281254 f(x) 53.016664

trial 7 x -7.266692 f(x) 52.804809

trial 8 x -7.252158 f(x) 52.593801

oo

trial 94 x -6.105115 f(x) 37.272426
trial 95 x -6.092905 f(x) 37.123486
trial 96 x -6.080719 f(x) 36.975140
trial 97 x -6.068557 f(x) 36.827387
trial 98 x -6.056420 f(x) 36.680225
trial 99 x -6.044307 f(x) 36.533651

Level 2.3

googoooon

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

#define X_MAX 10.0 /¥ 0000000 =/
#define X_MIN -10.0 /+ 0000000 =/
#define X_RANGE (abs(X_MAX)+abs(X_MIN))

void usage();
double f(double x);
double df (double x);

oo

/* 00 £(x)
* 00000 x D000 y=f(x) 0000DO0O0O0OO
*/

double f(double x) {

double y;
/*x 0000 (1) **/
y = -x*sin(x);
return( y );
}
/* £(x)/dx
* y=f(x) 0000D0O0O0O0O0OD
*/

double df (double a) {

10



double y_dx;
/#x 00O00 (2) *x/

y_dx = -sin(a) - axcos(a);
return( y_dx );

int main(int argc, char **argv) {
double x,dy;
int i;
double alpha = 0.1;

oo

for (i = 1; i < term_cond; i++) {
/* step2. 0O0O0O00D0OOO %/

/¥x 0000 (3) **/
x = x - alpha*df(x);

oo

good

gboabooaoooogaon

[j05002@searchl-samplel’, ./steepest_decent3 11
trial 0 x -1.061687 f(x) -0.927042

trial 1 x -1.200751 £(x) -1.119473
trial 2 x -1.337408 f(x) -1.301149
trial 3 x -1.465628 f(x) -1.457530
trial 4 x -1.580461 f(x) -1.580387
trial 5 x -1.678929 f(x) -1.669123
trial 6 x -1.760225 f(x) -1.728738
trial 7 x -1.825292 f(x) -1.766500
trial 8 x -1.876118 f(x) -1.789348
oo

trial 95 x -2.028758 f(x) -1.819706
trial 96 x -2.028758 f(x) -1.819706
trial 97 x -2.028758 f(x) -1.819706
trial 98 x -2.028758 f(x) -1.819706
trial 99 x -2.028758 f(x) -1.819706

obooooooooboo

[j05002@searchl-samplel’, ./steepest_decent3 7
trial 0 x 8.415290 f(x) -7.124042

trial 1 x 8.052005 f(x) -7.894648
trial 2 x 7.991642 f(x) -7.916039
trial 3 x 7.981030 f(x) -7.916705
trial 4 x 7.979099 f(x) -7.916727
trial 5 x 7.978745 f(x) -7.916727
trial 6 x 7.978680 f(x) -7.916727
trial 7 x 7.978668 f(x) -7.916727
trial 8 x 7.978666 f(x) -7.916727
oo

trial 95 x 7.978666 f(x) -7.916727
trial 96 x 7.978666 f(x) -7.916727
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trial 97 x 7.978666 f(x) -7.916727
trial 98 x 7.978666 f(x) -7.916727
trial 99 x 7.978666 f(x) -7.916727

o010 roooboboooooo
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ooooo
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