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Machine learning, which is one of the Al technologies, has penetrated

various fields of industry. When solving problems involving random
elements by machine learning, reinforcement learning is generally used.
However, since reinforcement learning has a complicated algorithm,
execution speed of the program may decrease. In this study, we aim to
develop a learning system that is fast, lightweight and comparable to
reinforcement learning by using deep learning instead of reinforcement
learning. In conclusion, learning is not perfect, and it is difficult to compete

with reinforcement learning without further devising.

Key words : deep learning , reinforcement learning, execution speed
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#define _CRT_SECURE_NO_WARNINGS

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

#include <time.h>
void output(int x[9]);

int main(void)
{
int board[9] = {0,0,0,
0,0,0,
0,0,0 };
int p, c=0;

output(board);/ /1 ® Fn
while (1) {
printf(" 7L 4 ¥ —DFTT AIFICEEZ LT 7 >>");
scanf("%d", &p);// 7L A ¥ —IC AT RS, HFHIEHL TD
202 F LT 2 (5 RBAT)

while (board[p] !=0) {
printf(" % 2 I FEI A E AN T E 3 HESRA T 2 X
VL>>"):
scanf("%d", &p);// 3 TITEUASE 23 T s 72 & FEEEIR
IH 5
}
board[pl = 1;// 7V A ¥ —DIRE L =i 21 T3



output(board);

if (board[0] != 0 && board[1] != 0 && board[2] != 0 &&
board[3] != 0 && board[4] != 0 && board[5] != 0 &&
board[6] != 0 && board[7] != 0 && board[8] != 0)//#f 7
1222 CTHE 68T

{
printf("f& 7 T3 ¥n¥n");
system("pause");
return 0;

¥

printf("T Y ¥ 2 — X 2 EI R E E £ L 2¥n");

while (board[c] !=0) {
[ARFIIZ T4 =T T—=vrToTa s L AN

%)
WE AL AL THEIIC B W T W B 2210/
srand((unsigned)time(NULL));
c=rand() % 9;// 0 ~ 8 DELE & A, 3 TICH 23 E 2>
T 57 b FnE
}
board[c] =2://a v ¥ a2 —XDBEAFFEZ2L T3
output(board);
}
}

void output(int x[9]) {
nt 1;
printf(" ab c¥n");//HiabcD KR
for G=0;1<3;1++) {
printf("%c %d %d %d¥n", i+97, x[1* 3], x[1 * 3 + 1], x[1 * 3 +
2]);//Htabe, B O FRR
}
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#define _CRT_SECURE_NO_WARNINGS
#define _SCL_SECURE_NO_WARNINGS

#include <iostream>
#include <fstream>
#include <string>
#include <sstream>
#include <vector>
#include <cmath>
#include <iostream>

#include <stdio.h>

#include <math.h>

#include <stdlib.h>

#include "tiny_dnn/tiny_dnn.h"
using namespace tiny_dnn;

using namespace tiny_dnn::layers;

using namespace tiny_dnn::activation;

char* read TextFile(const char* filename)

{
FILE *fp = NULL;

char buf[256];
char* str = NULL;
int fsize;

/¥ T ANDF—T v ¥/

fp = fopen(filename, "r");

if (fp == NULL) {
printf("Can't read '%s".¥n", filename);
exit(1);



};

/¥ 77 ANH A ZORE */
fseek(fp, OL, SEEK_END);
fsize = ftell(fp);

/¥ A E Y OBHER */

str = (char*)malloc(fsize * sizeof(char)):

if (str == NULL) {
printf("Can't allocate memory. 'str' is NULL.¥n");
fclose(fp);
exit(1);

[* v — 7 fiiE R JeIEICER T */
fseek(fp, OL, SEEK_SET);

/¥ TERANT—RDFHEHIIAR ¥/

str[0] = '¥0";

while (fgets(buf, sizeof(buf), fp) != NULL) {
strncat(str, buf, strlen(buf) + 1);

}
/¥ 77 Ao —X ¥/
fclose(fp);
return str;

}

void readCSVData(
double** pArray, /* CSVT — X #&AM A B */
int* pElems, /¥ CSVT — X DR */
int* pRows, /* CSVT — X DIT# */
int* pCols, /* CSVT — 2 D% */

)

const char* filename /*csv?Z 7 4 VDR */



char *str = NULL;

char elem[15]; [* BREXFIE LT */
char *ep = NULL;

int countNL =0; /* dftofizrnv v+ */

int countSep =0; /* hv~ofE v v ¥/
int cols = 0; /¥ BTN T v */
int1i,j, k;

double val;

/* TEANT T ANDEARRAR */
str = read TextFile(filename);

[* BRE, AT, SIS */
for (i = 0; 1 < strlen(str); i++) {
switch (str[i]) {
case ',": countSep++; cols++; break;
case '¥n'":
countNL++; cols++;
*pCols = (*pCols > cols) ? *pCols : cols;
cols = 0;
break;

}

*nRows = countNL;
*pElems = countSep + countNL;

/* CSV T — Z M&ANHECH D AL */
*pArray = (double *)calloc(
(*pRows) * (*pCols) * sizeof(double), sizeof(double));
if (*pArray == NULL) {
printf("can't allocate memory. '*pArray' is NULL. ¥n");
free(str); str = NULL;
exit(1);

/* CSVT — 2 kg HECH I~z v — */



1=7=0;
k =0; elem[0] ='0"; elem[1] = "¥0";
while (] < (*pRows) * (*pCols)) {
if (i < strlen(str)) {
switch (str[i]) {
case ',': case '¥n'":
val = strtod(elem, &ep);
if (*ep I="¥0") {
printf("Warning (%d, %d): "

"Conversion may be incorrect.

¥n",
i/ (*pCols),j % (*pCols));
}
(*pArray)[j] = val; j++;
if (str[i] == "¥n") {
while (j % (*pCols) > 0) {
(*pArray)[j] = 0.0; j++;
}
}
k=0: elem[0] ='0"; elem[1] = '¥0";
break;
default:
if (k + 1 < sizeof(elem)) {
elem[k] = str[i]; elem[k + 1] = '¥0'";
k++;

}
else if (k + 1 == sizeof(elem)) {
printf("Warning (%d, %d): "
"Too many digits. ¥n",
i/ (*pCols),j % (*pCols));

k++;

break;

1++;



else {
(*pArray) [j] = 0.0; j++;

/¥ AE ) BEIICHER S 2 O CRILB LI */
free(str); str = NULL;

return;

int main(int argc, char* argv[]) {
const int num = 500;
// double x_train[2];
// double y_train[60];
double mirikun[30];
const char *filename = "teacher.csv"; [/ Ei T — 2 DCSV 7
7 AN UTH AL ORI, 21T HEHE(AID XD AT 5E)
double *data = NULL;
int elems = 0; /* YR */
introws=0; /* T */
intcols =0; /* Ao */
std::vector<tiny_dnn::vec_t> input;

std::vector<tiny_dnn::vec_t> output;

/¥ Bl HesvT 7 A MDY TR IUS */
if (arge >=2) {

filename = argv[1];

/* CSVF — X DFil */
readCSVData(&data, &elems, &rows, &cols, filename);

printf("¥n");



printf("filename = %s¥n¥n", filename);
printf("EHFE = %d¥n", elems);
printf("fT4L = %d¥n", rows);
printf("F1% = %d¥n", cols);

system("pause");

[/ T — X DGR D 72 3 K — X W HI R

/* datali*cols+j] = ifTj¥ D A5 */
for (inti=0;1i<rows;i+=2) {

printf("¥nNo.%d¥n", i/ 2);
/] AT

tiny_dnn::vec_t vx;
printf (" OIRFE ="

for (intj = 0; <9,J++) { // j=AJ1
DIEDEHO~8 D 9D
const float x = datali*cols + j];
printf("%.3f, ", x);
vx.push_back(x);
1
input.push_back(vx);
printf("¥n");
[/ W
tiny_dnn::vec_t vy;
for intn=0;n<1;n++) { /] n=ti71 D

B=1[E7E
const float y = data[ (i + 1)*cols + n];
printf("%.3f,", y);

vy.push_back(y / 100);
}
output.push_back(vy);
printf("¥n");



mt1=0;

tiny_dnn::network<tiny_dnn::sequential> net;
// network<sequential> net;
net << fc(9, 100)
/(AT 8. HhTEIfE$0)
<< tiny_dnn::tanh_layer();
net << fc(100, 100)
<< tiny_dnn::sigmoid_layer();
net << fc(100, 1)
/(% sl %0

<< tiny_dnn::sigmoid_layer();

printf("¥1’1 ______________ ¥1’1");

auto loss = net.get_loss<cross_entropy>(input, output);
printf("loss -> %If¥n", loss);

adagrad opt;
//net fit<mse>(opt, input, output, 5, 30);

net.fit<mse> (opt, input, output, 20, 20000);
/(L L Y TIADE - BT — 2 ok, TRy 2R -

i

[A]

il

B (ZHEH)

loss = net.get_loss<cross_entropy>(input, output);
printf("loss -> %If¥n", loss);

printf("¥n");

//float bpm = 165.0;



for (intk = 0; k < rows/2; k++) {
vec_t a = net.predict(input[k]);
printf("  %]If,%If¥n", round( output[k][0] * 100 ), round( a[0]
*100));

tiny_dnn::vec_t input2 = {2,0,1,1,1,2,0,0,0 }

[/ RBRICFET 2 - BAIOWRIE AN EZICE T IE o0
s onE 3 (EEA)

vec_t a2 = net.predict(input2);

printf("  %lf,", round(a2[0] * 100));

printf("¥n-------------- ¥n");

net.save("test.csv"):

//net.load("test.csv");

printf("ok¥n");
getchar();

return 0;
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1,0,0,1,2,2,0,0,1
6
0,0,1,0,1,0,0,2,0
6
0,1,0,0,1,2,0,0,0
7
1,0,0,0,2,0,2,1,1
2
2,0,0,1,2,0,1,0,1
7
1,0,1,0,2,1,0,0,2
1
2,0,0,1,1,0,2,0,1
5
1,0,2,0,1,0,0,0,0
6
0,1,1,0,0,0,0,2,0
0
2,0,2,1,1,2,1,0,1
1
0,0,0,2,1,1,1,2,0
2
1,0,2,0,1,1,0,0,2
3
0,2,0,0,1,1,2,1,0
3
1,1,0,2,2,1,1,2,0
2
0,0,0,0,1,0,0,0,0
8
0,2,2,1,1,0,1,1,2
0



0,0,1,0,0,0,0,0,0
4
0,0,0,1,0,0,0,0,0
6
0,1,0,0,0,0,0,0,0
4
0,0,0,2,1,1,1,0,2
2



