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| **

* tictactoe.c

*

* Inplenments Tic Tac Toe (generalized to a board of size d x d).

* Usage: tictactoe
* tictactoe d

* if dis not specified, we default to a typical

* whereby the board's dinensions are to be d x d,
* where d nust be in [DIM M N, DI M_VAX]

* Some of the input/output functions are generalized fromfifteen.c (PS3)

* To make our conparisons easy,

* Player 1 is "O' and is the nmachine player
* Player -1 is "X" and is the human pl ayer
*

/

#define MACH NE_PLAYER 1
#def i ne MAX_DEPTH 5

#i ncl ude <cs50. h>

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>
#i nclude <tine.h>

#i ncl ude <string. h>
#i ncl ude <unistd. h>
#i ncl ude <ctype. h>

/'l constants
#define DOMMN 3
#define DIM MAX 9

/1 board
int board[ DI M_MAX] [ DI M_MAX] ;

/1 di nmensions
int d;

/1 machine player best nove
int best_row,
int best_col;

/'l prototypes
void init();
voi d clear();

3x3 board.
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void draw) ;
check_f or_w nner (int
parse_conmmand_| i ne(int argc,

int
int
int
int

int

{

read_pl ayer_input(int *r, int

m ni max(int
mai n(int argc,

int current_player=-1,;
int w nner,

int total _noves

char *argv[])

= 0;

/'l parse the conmmand |ine

I f (parse_comand_| i ne(argc,

11

init():

/| accept

return 1;

initialize the board

while (true)

{

noves until ganme is

/'l clear the screen
clear();

b[ DI M_MAX] [ DI M_MAX] ) ;

char *argv[]);

*c, int player);

/1l X goes first
row, col, score;

argv) !=0)

won

/] draw the current state of the board

draw() ;

/'l check for wi nners
wi nner = check_for_wi nner(board);
it (winner !'=0)

{

printf("VICTORY FOR %! !!!\n\n",
br eak;

}

/'l check for atie
i T (total _nmoves == (d*d))

{

hypot heti cal _board[ DI M_MAX] [ DI M_MAX] , int

W nner==-1 ?"X":"0");

printf("GAVE ENDS IN A TIE'TTAn\n");
break;

}

I f(current _player == MACHI

{

NE_PLAYER)

//sel ect the nmachi ne player's nove

score

m ni max( board,

current _pl ayer,

true,

pl ayer,

0);

bool

nynmove,

int depth);
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i f
{
}
}
el se
{
I
i f
}

(score != -1000)

row=best _row,
col =best _col ;

read in the human player's nove

(read_pl ayer _i nput (& ow, &col, current_
{

conti nue;
}

/'l check boundari es

ifo(r

{
11
i f
{
}
}

ow>=0 && row<d) && (col >=0 && col <d))

check board is enpty
(board[rowj[col] == 0)

/1 put a piece on the board
board[row [col] = current_pl ayer;

/'l update the current_player
current _pl ayer=current _pl ayer*-1;

/1 increnment nove counter
total _nmoves++;

int mnimx(int hypothetical _board[ DI M MAX] [ DI M_MAX] ,

{

int i, j,

score;

/1 if we have gone too deep, return;

i T (depth

> MAX_DEPTH)

return O;

Il see if
int wi nner
I T (wi nner

{

sonmeone has won
= check_f or_wi nner (hypot heti cal _board);
1= 0)

pl ayer) != 0)

int player,

bool

nynove,

int depth)
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return w nner;

}
int nove_row = -1;
int move_col = -1,
i T (nynove)
score = -2; //Losing noves are preferred to no nove
el se
score = 2;

/1 For all possible |ocations (noves),
for(i=0; i<d; i++)
{
for(j=0; j<d; j++)
{
i f (hypot hetical _board[i][j] == 0)
{
/1 1f this is a |legal nove,
hypot heti cal _board[i][j] = player; //Try the nove

int thisScore = mni max(hypothetical _board, -1*player, !nynove,

I T (nmynove)
{
/1 ny nmove, so naximze the score
i f(thisScore > score) {
score = thisScore;
nove_row = i;
nmove_col = j;

}

el se
{
/1 not my nove, so mnimze the score
i f(thisScore < score) {
score = thisScore;
nove_row = i;
nmove_col = j;
}

}
hypot heti cal _board[i][j] = 0;//Reset board after try

}
}

i f(mve_row == -1) return O0; // no valid noves, so it is a tie.
best _row = nove_row,

best _col = nove_col;

return score;

dept h+1) ;
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| *xx

* read in a line fromstandard input

*/

int

{

int

read_player_input(int *r, int *c, int player)

/'l pronpt for nove

printf("Enter nove for player % (for exanple, b2):"

string loc = GetString()
If (loc == NULL)
{

return 1;

}

/1 convert to integers
*r = tolower(loc[0]) - "a';
*¢ =loc[1l] - '0";

return O;

Parse the command |ine
parse_command_l i ne(int argc, char *argv[])

If (argc !'= 2)

parsing as a grid location

player==-1 ?"X":"0")

{
/1 if not specified, assunme a 3x3 board
d=3;
}
el se
{
/'l ensure valid di mensions
d = atoi(argv[1]);
if (d<DMMN/|| d> D MMX)
{
printf("Board nust be between % x % and % x %, inclusive.\n"
DMMN D MMN, D MMX D MMX)
return 1;
}
}
return O;
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/**
* Clears screen using ANSI escape sequences.
*/
voi d clear()
{
printf("\033[2J");
printf("\033[%l; %H, 0, 0);
}

/**

* |nitializes the gane's board with tiles (nunbered 1 through d*d - 1),
* j.e., fills 2D array with val ues but does not actually print them.
*

/
void init()
{

int i,j;

/'l Set the board to be enpty
for (1=0;i<d;i++)

{
for(j=0;j<d;j++)
{
board[i][j] = O;
}
}

best _row=- 1000;
best _col =-1000;
}

/**

* Prints the board in its current state.
*/

void draw()

{

int i, j;

/1 col orcode for red
printf("\033[31nt);

printf(" ")
for(j =05 ] <di j++)
{

printf(" % ", j);
}
printf("\n");

for (i =0; 1 <d; i++)
{
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| **

printf("\033[31m% ",
for (j =0; j <d; j++)
{
if (board[i][j] '=
{

(char)'a' +i);

0)

it (board[i][j] == 1)
{
printf("\033[0mO");
}
el se
{
printf("\033[0m X ");
}
}
el se
{
printf(" DE
}
11(j<(d-1))
printf("\033[31n");
}
ifo(i<(d-1))
{
printf("\n\033[31m ");
for(j =0; j <d-1; j++)
{
printf("---+");
}
printf("---");
}
printf("\033[0mMn");
}
printf("\n");

* check to see if soneone has won,
* or zero if no winner

*/

return the player

int check_for_winner(int b[D MMX][D MMAX])

{

/'l check to see if the board has been won

int
int

i
prev, w nner;

for(i=0;i<d;i++)

{

/'l check each row

nunber of the w nner,
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}

prev = b[i]
Wi nner =

[0];

prev;

for(j=1;j<d;j++)

{

if (prev !'=b[il[j])

{

wi nner =0;

}
}

it (w nner

1= 0)

return(w nner);

/1 check each col um

prev = b[O0]

[i];

Wi nner = prev;
for(j=1;j<d;j++)

{
i (prev = Db[j][i])
{
wi nner =0;
}
}
it (winner !'=0)

/'l check diagonal s,
fo((dw) == 1)

{

prev = b[O0]
Wi nner =

[0];

prev;

for(j=1;j<d;j++)

{

return(w nner);

but only if d is odd

1t (prev !=b[j][j])

{

wi nner =0;

}
}

it (w nner

= 0)

return(w nner);

prev = b[0][d-1];
Wi nner = prev;
for(j=1;j<d;j++)

{

if (prev !'=Db[j][d-1-j])

{

wi nner =0;

}
}

i T (wi nner

I=0)

return(w nner);
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385. }
386. return(0);
387. }
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