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Pairs

Develop a C program to allow the user to play a version of a popular card matching game.

 1. Logical steps Part C

1. Decide relevant variable types and declare
2. Set variables to seed randomness
3. Call function start game
4. User enters (char) to start game
5. Call function to fill grid for 2d array(pairs)
6. Call function to shuffle cards
7. Call function to display numbers in array (testing purposes)
8. Set while loop for user to keep playing unless condition is met
9. Int ‘found’ set to zero (used to keep score of turns)
10. Nested for loop set for 2d array
11. Print numbers around grid
12. If array (pairs) is equal to zero print ‘X’ (shows card turned)
13. Else print ‘?’
14. If found is equal to 1 add one to counter (counts users turns)
15. Prompt user for first card row and column
16. Store in card 1 and 2
17. While out of range print error
18. While array (pairs) card 1 and 2 equal to zero re enter value
19. Print first card value
20. Prompt user for second card row and column
21. Store in card 3 and 4
22. While out of range print error
23. While array (pairs) card 3 and 4 equal to zero re enter value
24. Print second card value
25. If first and second equal
26. Print ‘match’
27. Else print ‘ Sorry no luck’
28. 8 pairs matched display message
29. Print number of turns
30. Prompt user to play again








1.1 Final Version – Functions added and further error checking game ends and restarts correctly 
#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include <conio.h>

char startgame(void);//function to start game
void fillgrid(int pairs[4][4]);//function for filling grid
void shufflecards(int pairs[4][4]);//function to shuffle cards
void displaygrid(int pairs[4][4]);//function to display cards for testing


int main()
{


	system("cls");//clears screen using the conio.h library
	int pairs[4][4];//2d array
	int low = 0;//lowest of range
	int high = 3;//highest of range
	srand(time(NULL));//seed randomness
	int card1, card2, card3, card4, i, j, flag = 0;
	int rand1, rand2, rand3, rand4, temp;
	char userchoice = 'y';
	int counter = 0;
	int number = 1;


	printf("Welcome to the pairs game! ");//Display welcome message
	userchoice = startgame();//call prototype

	while (userchoice == 'y' || userchoice == 'Y')//set loop for playing 
	{

		fillgrid(pairs);//call function to fill grid

		shufflecards(pairs);//call function to shuffle cards

		displaygrid(pairs);//call function to display cards used for TESTING PURPOSES


		while (counter <= 7 && userchoice == 'y')//set while for playing option
		{

			printf("\nThe cards are: ");
			printf("\n 0 1 2 3");//prints outside numbers for grid

			int found = 0;
			for (i = 0; i < 4; i++)
			{
				printf("\n%d", i);
				for (j = 0; j < 4; j++)
				{
					if (pairs[i][j] == 0)//condition for pairs
					{

						found = 1;//variable used to test for end of the game
						printf("X ");//changes card to 'out of the game'
					}
					else
					{
						printf("? ");//fill board
					}
				}
			}
			/////////End of Loop////////////////////////////////////////////////////////

			if (found == 1)//condition set for counter
			{
				counter++;//counter set for end of game
			}

			printf("\n\n");




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


			printf("%d", counter);//testing output to check number of pairs recorded to end game
			
			printf("\nEnter row position of first card ");//prompt user
			scanf("%d", &card1);
			while (card1 < 0 || card1 >3)//set condition for out of range testing
			{
				printf("Out of range");
				printf("\nEnter row position of first card ");
				scanf("%d", &card1);
			}
			printf("Enter column position of first card ");
			scanf("%d", &card2);
			while (card2 < 0 || card2 >3) 
			{
				printf("Out of range");
				printf("\nEnter column position of first card ");
				scanf("%d", &card2);
			}
			/////////////////////////////READ AHEAD/////////////////////////////////////
			while (pairs[card1][card2] == 0)//condition to test cards one and two checks selection
			{
				printf("Sorry, card is out of the game");
				printf("\nEnter row position of first card ");//prompt user to re enter row position for first card
				scanf("%d", &card1);
				printf("Enter column position of first card ");//prompt user to re enter column position for first card
				scanf("%d", &card2);
			}

			printf("The card at that position is a %d\n", pairs[card1][card2]);

			printf("Enter row position of second card ");
			scanf("%d", &card3);
			while (card3 < 0 || card3 >3)//set condition for out of range testing
			{
				printf("Out of range");
				printf("\nEnter row position of second card ");
				scanf("%d", &card3);
			}
			printf("Enter column position of second card ");
			scanf("%d", &card4);
			while (card4 < 0 || card4 >3)//set condition for out of range testing
			{
				printf("Out of range");
				printf("\nEnter column position of second card ");
				scanf("%d", &card4);
			}
			/////////////////////////////READ AHEAD/////////////////////////////////////
			while (pairs[card3][card4] == 0)//condition to test cards three and four checks selection
			{
				printf("Sorry, card is out of the game");
				printf("\nEnter row position of second card ");//prompt user to re enter row position for second card
				scanf("%d", &card3);
				printf("Enter column position of second card ");//prompt user to re enter column position for second card
				scanf("%d", &card4);
			}


			printf("The card at that position is a %d\n", pairs[card3][card4]);

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

			if (pairs[card1][card2] == pairs[card3][card4])//condition set for matching pairs
			{

				printf("\nIts a match");
				pairs[card1][card2] = 0;//reset cards to zero enables while loop preventing same cards being picked
				pairs[card3][card4] = 0;//reset cards to zero enables while loop preventing same cards being picked

			}
			else
			{
				printf("\nSorry no luck");
			}


			//////////End of while loop//////////////////////////////////////////////////////////////////
		}

		printf("\nYou have completed the pairs game");
		printf("\nYou took %d turns to complete ", counter + 1);//display score
		counter = 0;//reset counter to play again records number of turns
		printf("\nDo you want to play the pairs game? (y/n) ");//prompt user
		scanf(" %c", &userchoice);//store choice

	}

	printf("\nPress any key to end game ");
	getch();//function for clear screen
			//scanf("%c",&ch);//did not work





	return 0;
}

char startgame()
{
	char choice = 'y';
	printf("\nPlease choose a number between 0 and 3 for rows and columns ");//Display welcome message
	printf("\nDo you want to play the pairs game? (y/n) ");//prompt user
	scanf(" %c", &choice);//store choice
	return choice;//return to prototype
}



void fillgrid(int pairs[4][4])
{
	int number, i, j;
	number = 1;//variable set to 1 so when game is restarted fills the array correctly
	for (i = 0;i < 4;i++)
	{
		for (j = 0;j < 4;j++)
		{
			pairs[i][j] = number;//grid row and column set to one
			pairs[i][j + 1] = number;//add one to column
			number = number + 1;
			j++;
		}
	}
}

void shufflecards(int pairs[4][4])
{
	int i, j, card1, card2, card3, card4, temp, high = 3, low = 0;//temp folder added to store
	for (i = 0; i < 20; i++)  //shuffle cards for loop set for 20
	{
		card1 = rand() % (high - low + 1) + low;//randomise variable
		card2 = rand() % (high - low + 1) + low;
		card3 = rand() % (high - low + 1) + low;
		card4 = rand() % (high - low + 1) + low;
		temp = pairs[card1][card2];//temp used to store
		pairs[card1][card2] = pairs[card3][card4];
		pairs[card3][card4] = temp;
	}
}

void displaygrid(int pairs[4][4])//test function set up to display numbers for testing
{
	int i, j;
	for (i = 0; i < 4; i++)
	{
		for (j = 0; j < 4; j++)
		{
			//printf("\n");
			printf("%d", pairs[i][j]);//print array to check numbers are random
		}
		printf("\n");
	}
}

1.2 Testing – normal range
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Figure 1: User selects y and starts game
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Figure 2: Highlights successful match ‘X’ shows cards turned over
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Figure 3: Shows game ending successfully with user opting to quit
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Figure 4: Shows end of game completed and user opting to play again with cards shuffled
1.2.1 Testing – Same values
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Figure 5: Shows user trying to reselect the same set of first cards after they have been matched
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Figure 6: Shows user trying to reselect the same set of second cards after they have been matched
1.2.1 Testing – Out of range
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Figure 7: Highlights out of range entry for first card row and column position
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Figure 8: Highlights out of range entry for second card row and column position
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[bookmark: _GoBack]Figure 9: Shows user entering number to start game
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