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ABSTRACT

The game of Tic-tac-toe is one of the most commonly known games. This game does not allow one
to win all the time and a significant proportion of games played results in a draw. Thus, the The best
a player can hope for is to not lose the game. This study is aimed at evolving a number of no- loss
strategies using genetic algorithms and comparing them with existing methodologies.To efficiently

evolve no-loss strategies,

we have developed innovative ways of representing and evaluating a solution, initializing the GA
population, developing GA operators including an elite preserving scheme. Interestingly, our GA

implementation is able to find more than 72 thousand no-loss strategies for playing the game.

Moreover, an analysis of these solutions has given us insights about how toplay the game to not lose
it. Based on this experience, we have developed specialized efficient strategies having a high win-to-
draw ratio. The study and its results are interesting and can be encouraging for the techniques to be

applied to other board games for finding efficient strategies.
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1. INTRODUCTION

Tic-tac-toe is a game in which two player pick X’s or O’ s alternately in a matrix cell formed by two
vertical and horizontal lines crossing each other each player triesn to place Three of their marks in a
horizontal,vertical, or diagnonal row. The player who put in this from will succeed in the game. In

this article, we’ll write a program to player Tic-tac-toe game in C language.

The tic-tac-toe game is played on a 3 x 3 grid the game is player by two player, who take turns, the
first player marks moves with a circle, the second with a cross. The player who Has formed a
hrizontal,vertical,or sequence of three marks wins. Your program should draw the game board,as the
use for the coordinates of the next mark, change the players after every successful move, and
pronounce the winner. Our project name is Tic-tac-toe game. This game is very popular and is
fairly simple by it self. It is actually a two player game .In this game, there is a boardwith n x
n squares. In our game, it is 3 x 3 squares. Th e goal of Tic-Tac-Toe is to be one of
the player s to get thre e same symbols in arrow - horizontally,vertically or diagonally - on a 3
x 3 grid.. Tic-tac-toe is played on a three-by-three grid by two players, who alternately place the

marks X and O in one of the nine spaces in the grid.

Tic-tac-toe , also called noughts and crosses and many other names, is a paper and pencil
game between two players, O and X, who alternate in marking the spaces in a 3x3 board. A
player wins by getting three of their own marks in a horizontal, vertical or diagonal row . This

game are 3x3 grid In digital format in playing.




2.0bjectives of the Gaming System

The game is developed for full-time entertainment and enthusiasms. It teaches the Gamer to
be alert at every situation he /she faces, because if the Gamer is not fully alert and notice the
saucer fire he / she must be hit by the Saucer bombs. Though the proposed game is an Action
game, it doesn’t involve direct violence. No zombie killing, animal kills or human killing is
performed in the game.So it can also be viewed as a non-violence game. Kids can also play
this game, because the design of the game is very simple, controlling the game is very easy. The game

are easy toplayed by topeople,two small child.

3.Program Explanation

1.Consider a board with the nine positions numbered as follows................. > 11 21| 3

2.The program has the following functions which are performing small tasks.

3.1 NitializeBoard() Function

This method is used to initialize the tic tac toe game board. The initialized board is given below.




3.2 ShowBoard() Function

showBoard() method is used to print the game board after every play of each player.

Player 1 Move Player 2 Moves

3.3 CheckWinner()

checkWinner() method used to find the winner of the game. It checks on each row, column, and
diagonal. If the same sign is present in any one of these places then print the winner

Games are playing, In the following example, the first player (X) wins the game in seven steps:

‘o0

XXX

O
-
> N <

X X O QX O
0
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4. CODING SCREENSHOTS

1/8/23, 3:40 PM Online C Compiler

C Cnlina Compilsr

1

2 #Hinclude <stdio.h>

3 char board[31[3];

¥ 8 wvoid initializeBoard(){

5 for (int 1 = 0O; i< 3; i++24{

(5 Tor (int j = 0; j =< 37 j++I)dboardizi[jl = * " F}}
7 int count = 1;

B printf"\w\n\n\t e

9 for{int 1 = 0; 1 < 3; a1++){

10 EorCint 53 —07 3= 37 -3 %

11 printf{ "%d”, count++);

i £ if (J = 234

13 printf™ [ 2

14 ifFCdi = 2)

15 printfi"\nht- - - —— - - — —— - — ——— "N\t Lo SR
16 printf{"\n\nAn");}

17 void showBoard(int x, int y)4{

18 printf{"\n\n\t )=

19 Tor (int i = 0; I < 3; i+=+)4

20 Tor (Int j =0 j =35 J++) £

21 printf("%c”, boardLiIL[jl1)>;

Z7 I g <= 234

23 printf(” | ek iF

24 ik (x =:2)

25 printf{"\nht-- - —— - - ————— —— —— An\T 2 el
26 printf(*wn\xn\n™);

27 int updateBoard{(int cell, char playerSign){
28 it row = fcell .- T3 & 33

29 aint ol = Cfeell. - 1) X33

30 Envt - asWalid =1 ;

31 if (boardlrow]l[col] = " "){

32 printf{"\nInvalid: Cell is already Filled!\n"};
33 isVWalid = 0;Yelseq{

34 boardlrow] [col]l = playerSign;}

WB/23, 341 PM

C Course

Online C Compiler

e e = Course
rrepe
=1 if (boardf[row] [cell 1= " *3){ -
32 princf{"w"nInvalid: Cell is already Filled!:n"™);
33 isValid = O:}elsef
34 board[row][col] = playerSign;>
35 showBoard{ row ., col )
=6 return iswWalid;}
37 S Function to check the wirnmesr o the game
328 int checkWinner{char sg)>{
39 s check all rowns
-0 iFf (board[O0Ol1[0] == sg && board[O0I[1]1 == sg && board[O0]l1[2]1 == sg]| |
aq Poard[11[0] == sg && board[11[1] == sg && board[11[2] == sg |
az board[21[0] == sz 88 board[Z1[1] == sg 88 board[21[21 == sg){
a3 return 1;3}
2 Z2 check all coloumns
45 else if (board[O0l1[01 = sg &8 board[11[0]1 = sg &% board[Z1[01 = s ||
a6 board[01[1] == sg && board[11[1]1 == sg &8 board[2Z1[1]1 == sg ||
o board[D1[2] == sg &8 board[11[2]1 == sg &8 board[21[2]1 == sg)>{
as return 1;3}
=] else if (board[O1[0] == sg && board[1TI1[1] == sg && board[2]1[2]1 == sj
SO board[O]1[2] —= sg && board[11L11 == sg && board[21[0]1 == sg){
51 return 1;: 3}
52 S There Is o wirmner
53 return O; F
54 S Start your game From here
55 woid playTicTacToe(){
56 int gameReswult = 0;
557 int cell = 0;
58 int playCount = 0;
59 int updationResult = 1;
60 char playerSign = 7 =~ ;
&1 while (!lgameResult 88 playCount < 9)3{
a2 if (playCount % 2 == 0){. . player 7
(HE printf("\nPlayer 1 [ X 1 : ™3);
64 playerSign = "X":3} -




4. CODING SCREENSHOTS

1/8/23, 341 Ph Online C Compiler

lin e Comeil

0
Q

= Course

[aale] Ot put
oo Y e e e Y
62 if (playCount % 2 == 0){. player 7 =
63 primctrf(”™wnPlayer 1 L X 1 L o T
654 playerSsSign = "X";}
65 else{
56 o player 2
87 printFf("wvnPlayer 2 [ © 1 = ™);
68 playerSign = “O" [}
69 scanft{ ™ %d™, Scell):
FO iF (cell > 0 &% cell = TO)X
71 4 updationResult = updateBoard(cell, playerSign);
g S IFE wupdation Is possible
= if (updationResult){
T gameResult = checkWinner({(plaverSign);
75 A prIat the winmoer of the game
76 if (gameResult){
B Princtf{"™\Nt **+% Player %d Wonll #***\n", playerSign == *X' 2 >od RS
78 playCount++;3 3}
79 else 3fF fcell =— —13f
80 printf{"\nZ\tGame Terminated\m™):
81 returmn; ¥}
82 else{printf{("\nPlease Enter a wvalid cell waluen"™): 1
83 S e one won the game
84 iF (l'gsameResult && playCount = K
85 printf{"wnh\t *** Dyraw. . _ LT D ¥
86 primcf"w"nt —-- Game Over —-——- “n™J):7}
87 int maind){
88 S e Tic Tac Tee —— —————— —— o™ o
89 primof{"wn* Instructions “nmZwn™);
90 printf{("ZtPlayer 1 sign = X\n"):
91 printf{"ZvtPlayer 2 sign = O™);
o2 printf{""n\tTo exit Ffrom game. Enter —1T\m™):
9= primcf{=\n\n* Cell Numbers on Board n™):
L= s 8 initializeBoardd{);
95 char start = " *° =
1/ 8523, 341 P Online C Compiler
= online co O Course

St

7o else 1Ff (cell == —134{

80 printTf{""nitGame Terminatedi\n™) ;

81 returm; }

282 else{printf("wnPlease Enter a walid cell walue\mn™);}}
83 S o orne won the game

84 if (!gameResult && playCount == 93){

85 printf{"wnht *%* Draw. . . wFRANO" ) ; ¥

86 primcf{"\n\t —-- Game Owver -—---— “n");}

87 amt main( ){

88 primtcff{™—-—-————-——— Tic Tac Toe — - e cce—-- ")
89 prinmcf{“wn* Instructions “nwn™)

90 printf("\tPlayer 1 sign = X\wn™);

91 primtf{"vtPlayer 2 sign = O");

92 primtf{""n\tTo exit Ffrom game, Enter -—-1\n™};
93 primtf{"w"n\n* Cell Numbers on Boardim™);

94 initializeBoard();

o5 char start = * %3

96 prinmctf{"\n> Press Enter to start...no.™));

=Rr g scant("®%c"™, &startl:

98 AFf (start)<{

99 it userChoice = 1 ;

1.00 while (userChoice )

101 playlicTacloe( );

102 printf{"wn* Menun™);

103 printTf{"wnPress 1 to Restart™);

1049 printf{"\nPress 0 for Exit™);

105 printf{"\n\nChoice: 0

106 scanf({"%d™, SuserChoice);

107 if (userChoice){

108 imnitializeBoardd(); ¥

109 praintFf("xn™) 3}

110 primtf{"\m :: Thanks for playing Tic Tac Toe game! : “n™);
1117 returm 0O

2 iy B j 2




S. OUTPUT SCREENSHOTS

Tic-Tac-Toe game & Run

* Imstructions

Player 1 =ign = X
Player 2 sign = O
To exit from game.

Output

Player 2

Player 2
Invalid: Cell is already Filled!




Player 2[ 0] - 6
Invalid: Cell is already Filled!

Player 1 [ X ] -8
o] X |
X | x| a

| x| a

w++ Player 1 Wanl|

--- [ame Over —-

* Menu

Press 1 to Restart
Press 0§ for Exit

Choice:




6.CONCLUSION

The Tic Tac Toe game is most familiar among all the age groups. Intelligence can be property of any
purpose-driven decision maker. This basic idea has been suggested many times. Algorithm of
playing Tic Tac Toe has been presented and tested that works in efficient way. Overall the system
works without any bugs.We have built a Tic-Tac-Toe using the C programming language. Tic Tac
Toe is a game that is played by people of all ages. It has been developed using the C programming
language. Any purpose-driven decision maker can have intelligence as a trait. A Tic Tac Toe
algorithm has been presented in the system and tested, and it has proven to be effective. Chiefly, the

system is free of errors.
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