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///////////////////////////////////////

REBDTIZE
///////////////////////////////////////
#include <iostream.h>

#include <stdio.h>

void check(int[4][4],char,int);

int change(int[4][4],int,int,char);

void outdata(int[16],int[16],int,int,char);
void outerr(int[16],char);

void result(int[16],int[4][4));

char pchange(char);

main(f

int i,j,k;

int mark[4][4];

for(i=0;i<4;i++){
for(=0;j<4;j+ i

mark(i][j] = 0;

}

}

mark([1]{1] =1;

mark[2][2] = 1;

mark[1][2] = 2;

mark[2][1] = 2;

check(mark,'B',0);
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check(mark,'W',0);

return(0);

void check(int mk[4][4],char player,int flag1){

int a,b,c,Xx,y;
int swap[4][4];
int out1[16];
int out2[16];
int flag2,flag3;

flag2 = 0;

for(y=0;y<d;y++){for(x=0;x<4;x++){

c=0;

for(a=0;a<4;a++){

for(b=0;b<4;b++){

swap[a][b] = mk[a][b];
outl[c] = mk[a][b];
c++;

flagd = change(swap,x,y,player);

c=0;
for(a=0;a<4;a++){
for(b=0;b<4;b++){
out2[c] = swap[a][b];
cH;

}

if (flag3 == 1){
outdata(outl,out2,x,yplayer);
flag2=1;
check(swap,pchange(player),0);
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i
if(flag2 == 0){
if(flagl != 1){

outerr(outl,player);
check(swap,pchange(player),1);
}else{
result(outl,swap);
}

}

int change(int mk([4][4],int x,int y,char PX
intret =0;
int pc,oc;
if(p ="B"){pc = 1;,0c = 2;}
else{pc =2;0c =1;}

if(mk[y][x] != 0) return(0);

mk([y][x] = pc;

if(x+2 <= 3) if(mk[y][x+1] == oc && mk[y][x+2] == pc){
mk[y][x+1] = pc;ret = 13};

if(x+3 <= 3) if(mk[y][x+1] == oc && mkl[y] [x+2]) == oc && mk[y][x+3] == pc){
mk[y][x+1] = pc;mk[y][x+2] = pc;ret = 1}

if(x-2 >= 0) if(mky][x-1] == oc && mkly][x-2] == peX
mk[y][x-1] = pc;ret = 1;};

if(x-3 >= 0) if(mk[y][x-1] == oc && mKk[y] [x-2] == oc && mk[y][x-3] = pc){
mk[y][x-1] = pc;mk[y][x-2] = pc;ret = 1}

if(y+2 <= 3) if(mk[y+1][x] == oc && mk[y+2][x] == pe){
mk[y+1][x] = pc;ret = L};

if(y+3 <= 3) if(mk[y+1][x] == oc && mk[y+2] [x] == oc && mk[y+3][x] == pc){
mk[y+1][x] = pc;mk[y+2])[x] =pciret =1 3

if(y-2 >= 0) if(mk[y-1][x] == oc && mk[y-2][x] == pc){
mk[y-1][x] = pe;ret = 1};

if(y-3 >= 0) ifmk[y-1][x] == oc && mk[y-2][x] == oc && mk(y-3][x] == pe)t
mk[y-1][x] = pc;mk[y-2][x] = pc;ret = 1;}
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if(x+2 <= 3 && y+2 <= 3) if(mk[y+1][x+1] == oc && mk[y+2][x+2] == pei
mk[y+1][x+1] = pc;ret= 1;};
if(x+3 <= 3 && y+3 <= 3) if(mk[y+1][x+1] == oc && mk[y+2][x+2] == oc &&
mk [y+3][x+3] == pc){
mk[y+1][x+1] = pc;mk[y+2][x+2] = pc;ret = 1;}
if(x-2>=0 && y+2 <= 3) if(mk[y+1][x-1] == oc && mk[y+2][x-2) == pc){
mk[y+1][x-1] = pc;ret = 1;};
if(x-3 >= 0 && y+3 <= 3) if(mk([y+1][x-1} == oc && mkly+2)[x-2] = oc &&
mk([y+3][x-3] == pe){
mk([y+1][x-1] = pc;mk[y+2][x-2] = pc;ret = 1;};
if(x+2 <= 3 && y-2>=0) if(mk[y-1][x+1] == oc && mk[y-2][x+2] == pe){
mk[y-1][x+1] =pc;ret = 1};
ifx+3 <= 3 && y-3 >= 0) if(mk[y-1][x+1] = oc && mk[y-2)[x+2] == oc &&
mk([y-8] [x+3] == pe){
mk[y-1][x+1] = pc;mk[y-2][x+2] = pc;ret = 1};
if(x-2 >= 0 && y-2 >= 0) if(mk[y-1] [x-1] == oc && mk[y-2][x-2] == pe)
mk[y-1][x-1] = pc;ret = 1;};
if(x-3 >= 0 && y-3 >= 0) if(mk[y-1][x-1] == oc && mk[y-2][x-2] == oc && mk[y-
8][x-3] == peX
mk[y-1)[x-1] = pc;mk[y-2][x-2] = pc;ret = 1}

ifecet = 0) mk[y][x] = 0;
return(ret);
}

void outdata(int 01[16),int 02[16],int x,int y,char p){
int a;
FILE *fp;
fp = fopen("outdata.txt","a");
for(a=0;a<16;a++) fprintf(fp,"%d",01[a]);
fprintf@p," %d%d%c ",y,x,p);
for(a=0;a<16;a++) fprintf(fp,"%d",02[a]);
fprintf (p,"¥n");
fclose(fp);
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void outerr(int 01[16],char p){

int a;

FILE *fp;

fp = fopen("outdata.txt","a");
for(a=0;a<16;a++) fprintf(fp,"%d",o1[a]);
fprintf(fp," ¥"%c¥" is passed. ¥n",p);
fclose(fp);

void result(int out[16],int data[4][4]){

}

int b=0,w=0,a,c;
FILE *fp;
for(a=0;a<4;a++){
for(c=0;c<4;c++){
if(data[a][c] == 1) b++;
else if(data[a][c] == 2) w++;

}

fp = fopen("outdata.txt","a");
for(a=0;a<16;a++) fprintf(fp,"%d",out[a));
fprintf(fp," result is B:%d W:%d.¥n",b,w);
fclose(fp);

char pchaﬁge(char pcH

if(pc == "B") pc ='W}
else pc ='B';

return(pc);
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#include <iostream.h>
#include <stdio.h>

void change(int[4][4],int,int,char,long);
long datact;

struct st{
int data[4][4)};
long act[2][4][4];
int actct;
float cost;
15

struct st state[100000];

main({

int i),k;
long I;

char p;
char sp[17];
FILE *fp;
FILE *fp2;

for(i=0;i<4;i++){
for(G=0;j<4;j++)
state[0].data[i][j] = O;
}

—
1}
[
.o

fp = fopen("datad.txt","r");
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while((fscanf(fp,"%s",sp)) '= EOF){
1=0;
for(=0;j<4:j++){
for(k=0;k<4;k++){
switch(sp[i]){
case '0"
state[l].datafj][k] = 0;
it+
break;
case 1"
state[l].datajl(k] = 1;
i++;
break;
case 2"
state[l].data[j][k] = 2;
i+t

break;

}

1++;

14

}
fclose(fp);
datact =1,

for(=0;1<datact;1++){
state[l].actct = 0;
state[l].cost = 0;
for(i=0;i<2;i++){
for(=0;j<4;j++)}
for(k=0;k<4;k++){
state[l].act[i] (k] = O;
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for(=0;1<datact;1++){
for(i=0;i<4;i++){
forG=0;j<4;j++){
change(state[l].data,i,j,'B',1);
change(state[l].data,i,j,'W',1);
}

}eout <<1<<endl];

fp2 = fopen("tst4.txt","w");
for(=0;1<datact;1++){
fprintf(fp2,"%51d ",1);
for(i=0;i<4;i++){
for(5=0;j<4;j++){
fprintf(fp2,"%d",state[l].data[i]]);

}
for(i=0;i<2;i++){
for(=0;j<4;j++)
for(k=0;k<4;k++){
if(state[l].act[i] [j} [k] != O)

ifi==0)p="B,
else p='W";
fprintf(fp2," %d%d%c
> %51d",,k,p,state[l].act[i] G1(k]);
}
}
}
}

fprintffp2,"¥n");

}

fclose(fp2);

return(0);

47



void change(int mark([4][4],int x,int y,char p,long a){

int b,c;

long d;

intret=0;

int pc,oc;

int mk[4][4];

int flag;

if(p =='B"{pc = 1;0c = 2;}

else{pc = 2;0c = 1;}
for(b=0;b<4;b++){

for(c=0;c<4;c++){

mk(b] [c] = mark([b][c];

if(mk[y][x] == 0){

mk(y][x] = pc;

if(x+2 <= 3) if(mk[y] [x+1] == oc && mk[y][x+2] == pc){
mk[y][x+1] = pc;ret = 1};

if(x+8 <= 3) if(mk[y][x+1] == oc && mk[y][x+2] == oc && mk[y][x+3] == pc){
mk[y][x+1] = pc;mk[y][x+2] = pc;ret = 1}

if(x-2 >= 0) ifmk[y] [x-1] == oc && mk[y][x-2] == po){
mk[y])[x-1] = pc;ret =1;};

if(x-8 >= 0) if(mk[y][x-1] == oc && mk[y][x-2] == oc && mk[y][x-3] = pc)}{
mk([y][x-1] = pc;mk[y][x-2] = pc;ret = 1;}

if(y+2 <= 3) if(mk[y+1][x] == oc && mk[y+2][x] == pc){
mk[y+1][x] = pc;ret = 1;};

if(y+3 <= 3) if(mk[y+1][x] == oc && mk[y+2]{x] == oc && mk[y+3][x] == pc){
mk([y+1][x] = pc;mk[y+2][x] = pc;ret = 1;}

if(y-2 >= 0) if(mk[y-1][x] == oc && mk[y-2][x] == pc){
mk[y-1][x] = pc;ret = 1;};

if(y-3 >= 0) if(mk[y-1][x] == oc && mk[y-2][x] == oc && mk[y-3][x] == pc){
mk[y-1]{x] = pe;mk[y-2][x] = pc;ret = 13}
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if(x+2 <= 3 && y+2 <= 3) if(mk[y+1][x+1] == oc && mk[y+2][x+2] == pc){
mk[y+1][x+1] = pc;ret = 1;};
if(x+3 <= 3 && y+3 <= 3) if(mk[y+1][x+1] == oc && mk[y+2][x+2] == oc &&
mk[y+3][x+3] == pc){
mk[y+1][x+1] = pc;mk[y+2][x+2] = pc;ret = 1;}
if(x-2 >= 0 && y+2 <= 3) if(mk[y+1][x-1] == oc && mk[y+2][x-2] == pc){
mk[y+1][x-1] = pc;ret = 1;};
if(x-3 >= 0 && y+3 <= 3) if(mk[y+1][x-1] == oc && mk[y+2][x-2] == oc &&
mk[y+3][x-3] == pe){
mk[y+1][x-1] = pc;mk[y+2][x-2] = pc;ret = 1;};
if(x+2 <= 3 && y-2 >= 0) if(mk[y-1][x+1] == oc && mk[y-2][x+2] == pc){
mk[y-1][x+1] = pc;ret = 1;};
if(x+3 <= 3 && y-3 >= 0) if(mk[y-1][x+1] == oc && mk[y-2][x+2] == oc &&
mk[y-3][x+3] == pc){
mk[y-1][x+1] = pc;mk[y-2][x+2] = pc;ret = 1;};
if(x-2 >= 0 && y-2 >= 0) if(mk[y-1][x-1] == oc && mk[y-2][x-2] == pc){
mk[y-1][x-1] = pc;ret = 1;};
if(x-3 >= 0 && y-3 >= 0) if(mk[y-1][x-1] == oc && mk[y-2][x-2] == oc && mk[y-
3][x-3] == pe)
mk[y-1][x-1] = pc;mk[y-2][x-2] = pc;ret = 1;};

}
if(ret == 1){
state[a].actct++;
for(d=0;d<datact;d++){
flag=1;
for(b=0;b<4;b++){
for(c=0;c<4;c++){
if(mk[b][c] != state[d].data[b][c]) flag = 0;
}
}
if(flag == 1) state[a].act[pc-1][y][x] = d;
}
}

else mk[yl[x] = 0;
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Za—35)Viv b EAVWTORLEFALE TD ¥BIC L 5F8E
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#include <iostream.h>
#include <stdlib.h>
#include <time.h>

#include <fstream.h>

IFEEER
float w1[130][40];
float w2[40][2];
IBEE DIRAR
int plate[8][8];
int play;
struct dim{
int x;
inty;
15
struct nlout{
float a;
float b;
b
dim temp[60);

int tempcount;

D7D o4 7EE

void reset(void);//4& T D AL

int changeplay(int);/ 7’V A ¥ —DZEE

int changeplate(int[8](8],int,dim);//GZ V> < hRT

void ablepoint(void);//A BT 2B OF = v 7

dim setact(void);/{TEh a DPE

nlout result(void);//B B D HIE

float sig(float);//> 7/ &4 KEAEK

float dsig(float);//> /€4 FEAK DM~

nlout neural(int[8][8],int);// =2 —F )V Ex v b LB r DEH
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void training@int);/ =2 —2 WX v bDFEE
void dataout(char[64]);/7—4% /7

void main(void}{// A A4 > 70T 5 A
int a,b;
int 1,j;
dim d;
int flagl,flag2;
srand((unsigned)time(NULL));

& aE DAL
for(i=0;i<130;i++){for G=0;j<40;)++){
w1[i](] = rand( / 65536.0;
1
for(i=0;i<40;i++){for G=0;j<2;j++){
w2[i][j] =rand( / 65536.0;
B

for(a=0;a<100;a++){
for(b=0;b<10000;b++){

reset();

flagl =0;

flag2 =0;

training(flagl);

dof
ablepoint();
if(tempcount == 0){

if(flag?) flagl = 1;

else flag2 =1;
Jelse{
flag2 =0;
d = setact();
changeplate(plate,play,d);
}

play = changeplay(play);
training(flagl);
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ywhile(flagl == 0);
}
cout << "count " << a+1 << "0000" << endl;
dataout(("dataout.txt"));
}

void reset(void){/ARE DAL
int a,b;
for(a=0;a<8;a++){
for(b=0;b<8;b++){
plate[a][b] = 0;

}

plate[3][3] = 1;
plate[3][4] =-1;
plate[4][3] = -1;
plate[4][4] = 1;
play=1;

int changeplay(int a){// 7L 1 ¥ —ODZEHE
if(a == 1) return(-1);

else return(l);

int changeplate(int p[8][8),int pl,dim pt){//GZ V> D&

int pc = pl;

int oc = changeplay(pl);
intrt=0;

plpt.x][pt.y] =pl;

if(pt.x+2 < 8)
if[pt.x+1][pt.y] ==oc
&& p[pt.x+2][pt.y] == pc){
plpt.x+1][pt.y] = pc;

52



rt=1;}
if(pt.x+3 < 8)
if(p[pt.x+1][pt.y] ==oc
&& p[pt.x+2][pt.y] ==oc
&& p[pt.x+3][pt.y] = pe)
plpt.x+1][pt.y] = pc;
plpt.x+2][pt.y] = pe;
rt=1;}
if(pt.x+4 < 8)
if(p[pt.x+1][pt.y] == oc
&& plpt.x+2][pt.y] ==oc
&& ppt.x+3][pt.y] =oc
&& ppt.x+4][pt.y] = pc)
plpt.x+1][pt.y] = pc;
plpt.x+2][pt.y] = pc;
plpt.x+3][pt.y] = pc;
rt=1;}
if(pt.x+5 < 8)
if(p[pt.x+1][pt.y] ==oc
&& p[pt.x+2][pt.y] =oc
&& plpt.x+3][pt.y] ==oc
&& p[pt.x+4][pt.y] == oc
&& ppt.x+5][pt.y] == pe)l
' plpt.x+1][pt.y] = pc;
plpt.x+2][pt.y] = pc;
plpt.x+3][pt.y] = pc;
plpt.x+4][pt.y] = pc;
rt=1;}
if(pt.x+6 < 8)
if(p[pt.x+1][pt.y] ==oc
&& ppt.x+2][pt.y] = oc
&& p[pt.x+3][pt.y] =oc
&& p[pt.x+4][pt.y] == oc
&& ppt.x+5][pt.y] ==oc
&& p[pt.x+6][pt.y] == pc)l
plpt.x+1][pt.y] = pc;
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p[pt.x+2][pt.y] = pe;
plpt.x+3][pt.y] = pc;
plpt.x+4][pt.y] = pc;
p[pt.x+5][pt.y] = p¢;
rt=1;}
if(pt.x+7 < 8)

if(p[pt.x+1][pt.y] ==oc

&& plpt.x+2][pt.y] ==oc

&& plpt.x+3][pt.y] ==oc

&& plpt.x+4][pt.y] = oc

&& p[pt.x+5][pt.y] ==oc

&& p[pt.x+6][pt.y] = oc

&& ppt.x+7][pt.y] = pec){
plpt.x+1][pt.y] = pc;
plpt.x+2][pt.y] = pc;
ppt.x+3][pt.y] = pe;
p[pt.x+4][pt.y] = pc;
p[pt.x+5][pt.y] = pc;
ppt.x+6][pt.y] = pc;
rt=1;}

if(pt.x-2 >= Q)
if(p[pt.x-1][pt.y] ==oc
&& plpt.x-2][pt.y] == pc)
plpt.x-1][pt.y] = pc;
rt=1;}
if(pt.x-3 >=0)
if(p[pt.x-1][pt.y] == oc
&& ppt.x-2][pt.y} = oc
&& ppt.x-3][pt.y] = pe)f
plpt.x-1][pt.y] = pc;
plpt.x-Z][pt.y] = pc;
rt=1;}
if(pt.x-4 >=0)
if([pt.x-1][pt.y] ==oc
&& plpt.x-2][pt.y] = oc
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&& p[pt.x-3][pt.y] ==oc
&& p[pt.x-4][pt.y] = pe)
plpt.x-1][pt.y] = pc;
plpt.x-2][pt.y] = pc;
p[pt.x-3][pt.y] = pc;
rt=1;}
if(pt.x-5 >=0)
if(p[pt.x-1][pt.y] ==occ
&& ppt.x-2][pt.y] = oc
&& p[pt.x-3][pt.y] == oc
&& p[pt.x-4][pt.y] =oc
&& p[pt.x-5][pt.y] == pc)
plpt.x-1][pt.y] = pc;
p[pt.x-2][pt.y] = pc;
ppt.x-3][pt.y] = pc;
p[pt.x-4][pt.y] = pc;
rt=1;}
if(pt.x-6 >=0)
if(p[pt.x-1][pt.y] ==oc
&& p[pt.x-2][pt.y] = oc
&& p[pt.x-3][pt.y] = oc
&& plpt.x-4][pt.y] = oc
&& plpt.x-5][pt.y] == oc
&& p[pt.x-6][pt.y] = pc){
plpt.x-1][pt.y] = pc;
plpt-x-2][pt.y] = pc;
plpt.x-3][pt.y} = pc;
p[pt.x-4][pt.y] =pc;
p[pt.x-5][pt.y] = pc;
rt=1;}
if(pt.x-7 >=0)
if@[pt.x-1][pt.y] == oc
&& p[pt.x-2])[pt.y] = oc
&& plpt.x-3][pt.y] = oc
&& ppt.x-4][pt.y] = oc
&& ppt.x-5][pt.y] == oc
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&& p[pt.x-6][pt.y] ==oc

&& p[pt.x-7][pt.y] == pe)
plpt.x-1][pt.y] = pc;
plpt.x-2][pt.y] = pc;
p[pt.x-3][pt.y] = pc;
plpt.x-4][pt.y] = pc;
ppt.x-5][pt.y] = pc;
plpt.x-6][pt.y] = pc;
rt=1;}

if(pt.y+2 < 8)
if(p[pt.x][pt.y+1] == oc
&& ppt.x][pt.y+2] = pc){
plpt.x][pt.y+1] = pc;
rt=1;}
if(pt.y+3 < 8)
if@[ptx][pt.y+1] ==
&& pipt.x][pt.y+2] = oc
&& p[pt.x][pt.y+3] == pc){
plpt.x][pt.y+1] = pc;
plpt-x][pt.y+2] = pe;
rt=1;}
if(pt.y+4 < 8)
if([pt.x][pt.y+1] ==oc
&& ppt.x][pt.y+2] ==oc
&& ppt.x][pt.y+3] ==oc
&& p[pt.x][pt.y+4] == pc){
plpt.x][pt.y+1] = pc;
p[pt.x][pt.y+2] = pc;
plpt.x][pt.y+3] = pc;
rt=1;}
if(pt.y+5 < 8)
ifpt.x]pt.y+1] ==oc
&& ppt.xl[pt.y+2] ==oc
&& ppt.x][pt.y+3] ==oc
&& plpt.x][pt.y+4] ==oc
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&& p[pt.x][pt.y+5] == pc){
plpt.x][pt.y+1] = pc;
p[pt.x][pt.y+2] = pc;
ppt.x][pt.y+3] =pc;
p[pt.x][pt.y+4] = pc;
rt=1;}

if(pt.y+6 < 8)

if(p[pt.x][pt.y+1] == oc

&& ppt.x][pt.y+2] == oc

&& plpt.x][pt.y+3] ==oc

&& p[pt.x][pt.y+4] = oc

&& plpt.x][pt.y+5] = oc

&& plpt.x][pt.y+6] = pc){
plpt.x][pt.y+1] = pc;
p[ptx][pt.y+2] = pc;
plpt.x][pt.y+3] = pc;
plpt.x][pt.y+4] = pc;
plpt.x][pt.y+5] = pc;
rt=1;}

if(pt.y+7 < 8)

if@pt.x][pt.y+1] ==oc

&& p[pt.x][pt.y+2] == oc

&& ppt.x}[pt.y+3] = oc

&& ppt.x][pt.y+4] = oc

&& p[pt.x][pt.y+5} = oc

&& p[pt.x][pt.y+6] = oc

&& p[pt.x][pt.y+7] == pe)
p[ptx][pt.y+1] = pc;
p[pt.x][pt.y+2] = pc;
plptx][pt.y+3] = pc;
plpt.x][pt.y+4] = pc;
plpt.x][pt.y+5] = pc;
p[pt.x][pt.y+6] = pc;
rt=1;}

if(pt.y-2>=0)
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if(ppt.x]pt.y-1] ==oc
&& p[pt.x][pt.y-2] = pe)f
plptx][pt.y-1] = pc;
rt=1;}
if(pt.y-3>=0)
if(p[pt.x][pt.y-1] == oc
&& ppt.x][pt.y-2] =oc
&& p[pt.x][pt.y-3] == pe)
plpt.x][pt.y-1] = pc;
plpt.x][pt.y-2] = pc;
rt=1;}
if(pt.y-4 >= 0)
if([pt.x][pt.y-1] == oc
&& p[pt.x][pt.y-2] = oc
&& ppt.x}[pt.y-3] =oc
&& p[pt.x][pt.y-4] = pe){
plpt.x][pt.y-1] = pc;
plpt.x][pt.y-2] = pc;
plpt.x][pt.y-3] = pc;
rt=1;}
if(pt.y-5>=0)"
if(p[pt.x][pt.y-1] ==oc
&& ppt.x][pt.y-2] =oc
‘ && p[pt.x][pt.y-3] =oc
&& p[pt.x][pt.y-4] = oc
&& p[pt.x][pt.y-5] = pec){
plpt.x][pt.y-1] = pc;
plpt.x][pt.y-2] = pc;
p[ptx][pt.y-3] = pc;
p[pt.x][pt.y-4] = pc;
rt =13}
if(pt.y-6 >= 0)
if@[pt.x][pt.y-1] ==oc
&& ppt.x][pt.y-2] = oc
&& p[pt.x][pt.y-3] = oc
&& p[pt.x][pt.y-4] = oc
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&& p[pt.x][pt.y-5) ==oc

&& plpt.x][pt.y-6] = pe)i
plpt.x][pt.y-1] = pc;
p[pt.x][pt.y-2] = pc;
plpt.x][pt.y-3] = pc;
p[pt.x][pt.y-4] = pc;
plpt.x][pt.y-5] = pc;
rt=1;}

if(pt.y-7>=0)

if(p[pt.x][pt.y-1] ==oc

&& p[pt.x][pt.y-2] =oc

&& plpt.xj[pt.y-3] =oc

&& ppt.x][pt.y-4] ==oc

&& p[pt.x][pt.y-5) =.oc

&& p[pt.x][pt.y-6] = oc

&& p[pt.x][pt.y-7] == peK
p[pt.x][pt.y-1] = pc;
plpt.x][pt.y-2] = pc;
p[pt.x]pt.y-3] = pc;
plpt.x][pt.y-4] = pc;
plpt.x][pt.y-5] = pc;
p[pt.x][pt.y-6] = pc;
rt=1;}

if(pt.x+2 < 8 && pt.y+2 <8)
if(p[ptx+1][pt.y+1] ==oc
&& p[pt.x+2)[pt.y+2] == pc){
plpt.x+1][pt.y+1] = pc;
rt=1;}
if(pt.x+3 < 8 && pt.y+3 <8)
if(p[pt.x+1][pt.y+1] == oc
&& plpt.x+2][pt.y+2] = oc
&& p[pt.x+3][pt.y+3] == pei{
plpt.x+1][pt.y+1] = pc;
plpt.x+2][pt.y+2] = pc;
rt=1;}
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if(pt.x+4 < 8 && pt.y+4 <8)
if(p[pt.x+1][pt.y+1] ==oc
&& ppt.x+2][pt.y+2] == oc
&& p[pt.x+3][pt.y+3] =oc
&& plpt.x+4][pt.y+4] == pe){
plpt.x+1][pt.y+1] = pc;
plpt.x+2][pt.y+2] = pc;
plpt.x+3][pt.y+3] = pc;
rt=1;}
if(pt.x+5 < 8 && pt.y+5 < 8)
if([pt.x+1][pt.y+1] ==oc
&& plpt.x+2][pt.y+2] = oc
&& p[pt.x+3][pt.y+3] = oc
&& plpt.x+4][pt.y+4] = oc
&& p[pt.x+5][pt.y+5] = pc)
p[pt.x+1][pt.y+1] = pc;
plpt.x+2)[pt.y+2] = pc;
plpt.x+3][pt.y+3] = pc;
plpt.x+4][pt.y+4] = pc;
rt=1;}
if(pt.x+6 < 8 && pt.y+6 < 8)
ifp[pt.x+1][pt.y+1] ==oc
&& plpt.x+2][pt.y+2] = oc
&& p[pt.x+3][pt.y+3] = oc
&& p[pt.x+4][pt.y+4] =oc
&& p[pt.x+5][pt.y+5] == oc
&& p[pt.x+6][pt.y+6] = pc){
p[pt.x+1][pt.y+1] = pc;
plpt.x+2][pt.y+2] = pc;
pptx+3][pt.y+3] = pc;
plpt.x+4][pt.y+4] = pc;
p[pt.x+5][pt.y+5] = pc;
rt=1;}
if(pt.x+7 < 8 && pt.y+7 < 8)
if(p[pt.x+1][pt.y+1] ==oc
&& ppt.x+2][pt.y+2] == oc
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&& p[pt.x+3][pt.y+3] == oc

&& p[pt.x+4][pt.y+4] = oc

&& p[pt.x+5][pt.y+5] = oc

&& p[pt.x+6][pt.y+6] ==oc

&& ppt.x+7][pt.y+7] = pc)f
p[pt.x+1][pt.y+1] = pc;
plpt.x+2])[pt.y+2] = pc;
plpt.x+3][pt.y+3] = pc;
p[pt.x+4][pt.y+4] = pc;
plpt.x+5][pt.y+5] = pc;
plpt.x+6][pt.y+6] = pc;
rt=1;}

if(pt.x-2 >= 0 && pt.y+2 < 8)
if(p[pt.x-1}[pt.y+1] ==oc
&& p[pt.x-2][pt.y+2] == pe){
plpt.x-1][pt.y+1] = pe;
rt=1;}
if(pt.x-3 >= 0 && pt.y+3 < 8)
if(p[pt.x-1][pt.y+1] ==oc
&& ppt.x-2][pt.y+2] = oc
&& p[pt.x-3][pt.y+3] == pe)t
p[pt.x-1][pt.y+1] = pc;
plpt.x-2][pt.y+2] = pc;
rt=1;}
if(pt.x-4 >=0 && pt.y+4 <8)
if(p[pt.x-1][pt.y+1] ==oc
&& plpt.x-2][pt.y+2] == oc
&& p[pt.x-3][pt.y+3] == oc
&& p[pt.x-4][pt.y+4] == pc){
plpt.x-1][pt.y+1] = pc;
plpt.x-2][pt.y+2] = pc;
p[pt.x-3][pt.y+3] = pc;
rt=1;}
if(pt.x-5 >= 0 && pt.y+5 < 8)
if(p[pt.x-1][pt.y+1] ==oc
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&& ppt.x-2][pt.y+2] == oc

&& p[pt.x-3][pt.y+3] == oc

&& p[pt.x-4][pt.y+4] == oc

&& p[pt.x-5][pt.y+5] == pc)
p[pt.x-1][pt.y+1] = pc;
plpt.x-2])[pt.y+2] = pc;
plpt.x-3][pt.y+3] = pc;
plpt.x-4][pt.y+4] = pc;
rt=1;}

if(pt.x-6 >= 0 && pt.y+6 < 8)

if(p[pt.x-1][pt.y+1] == oc

&& plpt.x-2][pt.y+2] = oc

&& p[pt.x-3][pt.y+3] = oc

&& p[pt.x-4][pt.y+4] == oc

&& p[pt.x-5][pt.y+5] == oc

&& p[pt.x-6][pt.y+6] = pcl
plpt.x-1][pt.y+1] = pc;
plpt.x-2][pt.y+2] = pc;
plpt.x-3][pt.y+3] = pc;
plpt.x-4][pt.y+4] = pc;
plpt.x-5][pt.y+5] = pc;
rt=1;}

if(pt.x-7 >= 0 && pt.y+7 < 8)

if(p[pt.x-1][pt.y+1] == oc

&& plpt.x-2][pt.y+2] = oc

&& p[pt.x-3][pt.y+3] = oc

&& p[pt.x-4][pt.y+4] = oc

&& p[pt.x-5][pt.y+5] == oc

&& p[pt.x-6][pt.y+6] = oc

&& p[pt.x-7][pt.y+7] == pe)
plpt.x-1][pt.y+1] = pc;
plpt.x-2][pt.y+2] = pc;
plpt.x-3][pt.y+3] = pc;
p[pt.x-4][pt.y+4] = pc;
plpt.x-5][pt.y+5] = pc;
p[pt.x-6][pt.y+6] = pc;
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rt=1;}

if(pt.x+2 < 8 && pt.y-2 >=0)
if(p[pt.x+1][pt.y-1] == oc
&& plpt.x+2][pt.y-2] == pc)f
plpt.x+1][pt.y-1] = pc;
rt=1;}
if(t.x+3 < 8 && pt.y-3 >=0)
if(p[pt.x+1][pt.y-1] ==oc
&& p[pt.x+2][pt.y-2] = oc
&& p[pt.x+3][pt.y-3] == po){
plpt.x+1][pt.y-1] = pc;
plpt.x+2][pt.y-2] = pc;
rt=1;}
if(pt.x+4 < 8 && pt.y-4 >=0)
if(p[pt.x+1][pt.y-1] == oc
&& p[pt.x+2][pt.y-2] == oc
&& ppt.x+3][pt.y-3] ==oc
&& p[pt.x+4][pt.y-4] = pe){
plpt.x+1][pt.y-1] = pc;
plpt.x+2][pt.y-2] = pc;
plpt.x+3][pt.y-3] = pc;
rt=1;}
if(pt.x+5 < 8 && pt.y-5>=0)
if(p[pt.x+1][pt.y-1] == oc
&& p[pt.x+2][pt.y-2] ==oc
&& p[pt.x+3][pt.y-3] == oc
&& p[pt.x+4][pt.y-4] = oc
&& p[pt.x+5][pt.y-5] = pc){
plpt.x+1]pt.y-1] = pc;
plpt.x+2][pt.y-2] = pc;
p[pt.x+3][pt.y-3] = pc;
p[pt.x+4][pt.y-4] = pc;
rt=1;}
if(pt.x+6 < 8 && pt.y-6 >=0)
if([pt.x+1][pt.y-1] == oc
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&& p[pt.x+2][pt.y-2] ==oc

&& plpt.x+3][pt.y-3] = oc

&& p[pt.x+4][pt.y-4] = oc

&& plpt.x+5][pt.y-5) = oc

&& plpt.x+6][pt.y-6] == pcK
p[pt.x+1][pt.y-1] = pc;
p[pt.x+2][pt.y-2] = pc;
plpt.x+3][pt.y-3] = pc;
plpt.x+4][pt.y-4] = pc;
plpt.x+5][pt.y-5] = pc;
rt=1;}

if(pt.x+7 < 8 && pt.y-7>=0)

if(p[pt.x+1][pt.y-1] == oc

&& p[pt.x+2][pt.y-2] = oc

&& p[pt.x+3][pt.y-3] = oc

&& p[pt.x+4][pt.y-4] == oc

&& p[pt.x+5][pt.y-5] == oc

&& p[pt.x+6][pt.y-6] = oc

&& plpt.x+7][pt.y-7] == pc){
plpt.x+1][pt.y-1] = pc;
plpt.x+2][pt.y-2] = pc;
plpt.x+3]{pt.y-3] = pc;
p[pt.x+4][pt.y-4] = pc;
plpt.x+5][pt.y-5] = pc;
plpt.x+6][pt.y-6] = pc;
rt=1;}

if(pt.x-2 >= 0 && pt.y-2>=0)
if(p[pt.x-1][pt.y-1] == oc
&& plpt.x-2][pt.y-2] == pcA
ppt.x-1][pt.y-1] = pc;
rt=1;}
if(pt.x-3 >=0 && pt.y-3 >=0)
if(p[pt.x-1][pt.y-1} == oc
&& p[pt.x-2][pt.y-2) == oc
&& p[pt.x-3][pt.y-3] == pe)
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p[pt.x-1][pt.y-1] = pc;
plpt.x-2][pt.y-2] = pc;
rt=1;}
if(pt.x-4 >= 0 && pt.y-4 >=0)
if(p[pt.x-1][pt.y-1] == oc
&& ppt.x-2][pt.y-2] = oc
&& p[pt.x-3][pt.y-3] =oc
&& plpt.x-4][pt.y-4] == pc)H
ppt.x-1][pt.y-1] = pc;
p[pt.x-2][pt.y-2] = pc;
p[pt.x-3][pt.y-3] = pe;
rt=1;}
if(pt.x-5 >= 0 && pt.y-5 >=0)
if(p[pt.x-1][pt.y-1] == oc
&& p[pt.x-2][pt.y-2] == oc
&& p[pt.x-3][pt.y-3] == oc
&& p[pt.x-4][pt.y-4] == oc
&& plpt.x-5][pt.y-5] == pcH
plpt.x-1][pt.y-1] = pc;
plpt.x-2][pt.y-2] = pc;
p[pt.x-3][pt.y-3] = pc;
p[pt.x-4][pt.y-4] = pc;
rt=1;}
if(pt.x-6 >= 0 && pt.y-6 >=0)
if@ptx-1[pt.y-1] ==oc
&& p[pt.x-2][pt.y-2] == oc
&& p[pt.x-3][pt.y-3] ==oc
&& p[pt.x-4][pt.y-4] = oc
&& p[pt.x-5][pt.y-5] == oc
&& ppt.x-6][pt.y-6] == pc){
p[pt.x-1][pt.y-1] = pc;
plpt.x-2][pt.y-2] = pc;
p[pt.x-3][pt.y-3] = pc;
p[pt.x-4]{pt.y-4] = pc;
p[pt.x-5][pt.y-5] = pc;
rt= 1;}
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if(pt.x-7>=0 && pt.y-7>=0)
if([pt.x-1][pt.y-1] == oc
&& p[pt.x-2][pt.y-2] = oc
&& p[pt.x-3][pt.y-3] = oc
&& p[pt.x-4][pt.y-4] = oc
&& plpt.x-5][pt.y-5] = oc
&& p[pt.x-6][pt.y-6] = oc
&& plpt.x-7][pt.y-7] = pe)t
plpt.x-1][pt.y-1] = pc;
plpt.x-2][pt.y-2} = pc;
r p[pt.x-3][pt.y-3] = pc;
plpt.x-4][pt.y-4] = pc;
p[pt.x-5][pt.y-5] = pe;
p[pt.x-6][pt.y-6] = pc;
rt=1;}

return(rt);

void ablepoint(void){//& % B} 2 BFHDOF = v &
dim i,j;
tempcount = 0;
int dummyplate[8][8];
for(i.x=0;i.x<8;i.x++){

for(i.y=0;i.y<8;i.y++){

for(j.x=0;j.x<8;j.x++){
for(.y=0;j.y<8;j.y++){
dummyplate[j.x][.y] = plate[i.x][.y);

if(dummyplate[i.x][i.y] == 0){
ifchangeplate(dummyplate,play,i)){
temp[tempcount] = i;

tempcount++;
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dim setact(void){/{TB) a DRE
dim i,j;
int k;
nlout 1;
float m;
float max;
int durmmmyplate[8]{8];
if((cand( * 10.0/ 32768.0) > 1.0){
for(j.x=0;).x<8;j.x++){
for(.y=0;j.y<8;.y++}
dummyplate[j.x][j.y] = plate[j.x][j.y];

}

changeplate(dummyplate,play,temp[0]);

1 = neural(dummyplate,changeplay(play));

if(play==1)m =la-1b;

else if(play ==-1) m =1.b - La;

max = m;

i = temp[0];

for(k=1;k<tempcount;k++){
for(.x=0;j.x<8;j.x++){

for(.y=0;j.y<8;j.y++}{
dummyplate[j.x][j.y] = plate[j.x][.y];

}

changeplate(dummyplate,play, temp[k]);

1 = neural(dummyplate,changeplay(play));
if(play==1)m=1la-Lb;

else if(play==-1)m =1b - lLa;

if(m >= max){
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max =m;

i=templ[k];
}
}
}elsef
i = temp[@int)(rand() * (float)tempcount / 32768.0)];
}
return(i);

nlout result(void){/BBL D YIE

int black = 0;

int white = 0;

int i,j;

nlout out;

for(i=0;i<8;i++){

for(5=0;j<8;j++){

if(plate[i][j] == 1) black++;
else if(plate[i][j] = -1) white++;

}

if(black > white){out.a = 1.0;out.b = 0.0;}
else if(black < white){out.a = 0.0;out.b = 1.0;}
else {out.a = 0.0;out.b =0.0;}

return(out);

float sig(float a){//> /€A KBIE
return(1.0/ (1.0 + exp(-1.0 * a)));

float dsig(float a){//> 7/ €4 FBIOHS
return(a * (1.0 - a));

nlout neural(int p[8][8Lint pD{/=2—F W Ex v ML B r DEH
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int ij;

float x,y;

float x1[40];
float y1[2];
float data[130];

nlout out;

for(1=0;1<8;i++){
for(i=0;j<8;j++)
if(p[i][] = 1) data[i*8 +;] = 1.0;
else data[i*8 + j] = 0.0;

}
if(pl == 1) data[64] = 1.0;
else data[64] = 0.0;

for(i=0;1<8;i++){
for(j=0;j<8;j++){

if(p[i]G] == -1) data[i*8 +j + 65] = 1.0;

else data[i*8 + j + 65] = 0.0;

}
if(pl == -1) data[129] = 1.0;
else data[129] = 0.0;

for(i=0;1<40;i++){
x=0;
for(G=0;j<130;j++){
x += wl[j][i] * data[j];

}

x1[i] = sig(x);
}
for(i=0;i<2;i++){

y=0;
for(5=0;3<40;j++){
y +=x1[] * w2[][i];
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}

y1[i] = sig®);
}
out.a = y1[0];
out.b =y1[1];

return(out);

void training@int D{/=2—S VR v s DEE
float deltal[2];
float delta2[40];
nlout edu,ans,err;
float x,y;
float x1[40];
float y1[2];
float a =0.1;
dim d,e;
int dummyplate[8][8];
int ij,k;
float data[130];

IIZEME S edu DIEE
if(f == 1) edu = result();
else{
for(e.x=0;e.x<8;e.x++){
for(e.y=0;e.y<8;e.y++){
dummyplate[e.x][e.y] = plate[e.x][e.y];

}
}
ablepoint();
if(tempcount != 0){
d = setact(Q;
changeplate(dummyplate,play,d);
edu = neural(dummyplate,changeplay(play));
}else

edu = neural(dummyplate,changeplay(play));
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for(i=0;1<8;i++){
for(=0;j<8;j++)}{
if(plate[i][j] == 1) data[i*8 +j] = 1.0;
else data[i*8 +j] = 0.0;

}
if(play == 1) data[64] = 1.0;
else data[64] = 0.0;

for(i=0;i<8;i++){
for(=0;j<8;j++)}{
if(plate[i][j] = -1) data[i*8 +j + 65] = 1.0;
else data[i*8 +j + 65} = 0.0;

}
if(play == -1) data[129] = 1.0;
else data[129] = 0.0;

for(i=0;1<40;i++){
x=0;
for()=0;j<130;j++){
x += wl[jl{i] * data[j];

}

x1[i] = sig(x);
}
for(i=0;i<2;i++){

y=0;
for(=0;j<40;j++){
y +=x1[] * w2[][il;
}
y1[i] = sig®);
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}
ans.a = y1[0];
ans.b =yl1[1];

B2 exr DEHE
err.a =edu.a - ans.a;

errb =edu.b - ans.b;

B85
deltal[0] = dsig(ans.a) * err.a;
deltal[1] = dsig(ans.b) * err.b;
for(i=0;i<40;i++){
w2[i][0] = w2[i][0] + a * deltal[0] * x1[i];
w2[i][1] = w2[il[1] + a * deltal[1] * x1[i];

}
for(i=0;i<30;i++){
delta2[i] = 0;
for(=0;j<2;j++){
delta2[i] += dsig(x1[i]) * deltal[;] * w2[il[i];
or(=0;3<130;j++){
wl[]0] = wl[][i] + a * delta2[i] * data[j];
}
}

void dataout(char filename[64]){//5—% i/
int i,j;
ofstream file_object(filename);
for(i=0;i<130;i++){for G=0;j<40;j++){
file_object << "w1[' <<i <<"][* <<j << "] =" << wi[i][j] <<";"<<end];
1
for(i=0;i<40;i++){for G=0;j<2;j++){
file_object << "w2[" <<i << "|[" <<j << "] =" << w2[i][j] <<";"<< end];

1
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