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[bookmark: _Toc7651946]PART C - (IMPLEMENTATION – Function Based)
[bookmark: _Toc7651947]Pairs
Task:
[bookmark: _Toc7651948]Develop a C program to allow the user to play a version of a popular card matching game, such as that shown below:
[bookmark: _Toc7651949][image: ]

[bookmark: _Toc7651950]1.1 Problem identification and Solution
The cards will be represented as elements of an integer array (pairs[]) that contain values from 1 – 6. Each value will be listed twice in the array to form the pairs that the user must find. Before starting the game, the positions of the values in the array will be shuffled randomly. The user will be prompted to enter the 2 positions of the cards they wish to turn over. A second array (turned[]) will be used as a visual representation of the cards that have been selected for each attempt and to display successful matched pairs. The visualised array will be output as a 3 x 4 matrix to represent the positions as shown in the image above.
If the values of the supplied card numbers match the user will be informed and the values will remain on show in the visualised array matrix during subsequent attempts. If the values do not match, they will be hidden during the next attempt.
Once all 6 pairs have been matched, should the user wish to play again then the positions of the values within the pairs array will be shuffled so future pairs are located in different elements.
[bookmark: _Toc7651951]Pseudocode:
1. Specify libraries to seed randomness for shuffle function.
2. Declare integer type arrays to hold values of cards and to display card matrix.
3. Shuffle the positions of the elements in the array.
4. Request card numbers from user.
5. Check if cards have already been paired or are in range.
6. Display value of chosen cards on screen in matrix.
7.  values are the same, inform user they’ve found a matching pair.
8. If values are different, hide values during next attempt.
9. Repeat steps 4 – 8 until 6 matching pairs have been found.
10. Request new game, shuffle positions of card values in array if necessary.
[bookmark: _Toc7651952]1.2 Annotated Code

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
void shuffle(int a[], int b, int c, int d);
int getcard(void);
void update(int a[], int b[], int c);


void main() {
	
int pairs[13] = { 0,1,1,2,2,3,3,4,4,5,5,6,6 }; // 13 element array chosen so users card choice will correlate with card position on screen
int turned[13] = { 0,0,0,0,0,0,0,0,0,0,0,0,0 }; //Used as visual representation of cards in matrix in turned and unturned positions
int card1, card2, r = 0, i = 0, j, temp = 0, attempts = 0, paired = 0, cheated = 0, flag=0, highscore; 
FILE *fp;
char repeat = 'y';
srand(time(NULL));

fp = fopen("scores.txt", "w"); //Open external high score file
fprintf(fp, "99999999"); //Write high score value for later comparison
fclose(fp);
	
/* Rules & Introduction */
printf("\n\t\t\tWelcome to the matching pairs game! \n\n");
printf("There are 12 cards each represented by '0' placed face down in a 3 x 4 matrix as shown below (left).\n");
printf("The cards can be selected by choosing their corresponding position number (below right).\n\n");
printf("\t\t\t 0  0  0  0\t1  2  3  4 \n\n\t\t\t 0  0  0  0\t5  6  7  8 \n\n\t\t\t 0  0  0  0\t9  10 11 12 \n\n");
printf("The flip side of each card has a value from 1 - 6, and each value occurs twice in the matrix.\n");
printf("Enter the numbers of 2 cards and try to identify the matching cards in the lowest number of moves.\n\n\t\t\t\tGood Luck!\n\n\n");

/* Function: Shuffle the positions of the elements in the array */

shuffle(pairs, i, r, temp);

while (repeat == 'y') 
{
	attempts++;
	printf("Attempt: %d\n\n", attempts); //Display users current attempt number
	printf("What's the number of the first card you'd like to turn over? (1-12): ");
	card1 = getcard(); //Function to store users card choice
				
while ((card1 < 1 || card1 > 12 || card1 == 777) || (turned[card1] != 0)) //Check choice is in range or cheat code entered
	{
		if (card1 == 777) //Cheat code entered
			{
				cheated = 1;
				printf("\n\n\t\t\t**CHEAT MODE ACTIVATED!!!**\n\n\t\tThe card numbers of the matching pairs are:\n\n");

				/* Checks for duplicated numbers in array and prints their subscript location */
				for (i = 1; i < 13; i++) 
				{
					for (j = i + 1; j < 13; j++)
					{
						if (pairs[i] == pairs[j])
						{
							printf("\t\t\t\t   %d %d\n", i, j); //Prints card numbers of matching pairs on screen
						}
					}
				}
printf("\n\nWhat's the number of the first card you'd like to turn over? (1-12): ");
				card1 = getcard();
			}

else if (card1 < 1 || card1 > 12) //Users choice is not in range

		{
		printf("Card does not exist, please pick a card between 1-12: ");
		card1 = getcard();
		}

else //Check if card has already been successfully paired
		{
		printf("Card %d has already been paired, try a different card (1-12): ", card1);
		card1 = getcard();
			}
		}

		printf("And the number of the second card? (1-12): ");
		card2 = getcard();

		while ((card2 < 1 || card2 > 12 || card2 == card1) || (turned[card2] != 0))
		{
			if (card2 < 1 || card2 > 12)
			{
				printf("Card does not exist, please pick a card between 1-12: ");
				card2 = getcard();
			}

			else if (card2 == card1)
			{
				printf("Card %d was chosen for the previous card. Please pick a different card (1-12): ", card2);
				card2 = getcard();
			}

			else
			{
				printf("Card %d has already been paired, try a different card (1-12): ", card2);

				card2 = getcard();
			}
		}

		/* If users choices are valid, display card matrix on screen with selected cards turned over. If matching pairs discovered, update 'turned' array */
		printf("\n\n\t\t\t");
		for (i = 1; i <= 12; i++)
		{
			if (i == card1)
			{			
				update(pairs, turned, card1); //Function to display the value of card 1 in the matrix
			}

			else if (i == card2) 
			{
				update(pairs, turned, card2); //Function to display the value of card 2 in the matrix
			}

			else
			{
				printf(" %d ", turned[i]);//Display unturned cards of the matrix
			}
			
			if (i % 4 == 0) //Display cards as 3 x 4 matrix by printing on new line after 4 elements displayed
			{
				printf("\n\n\t\t\t");
			}
		}

		if (pairs[card1] == pairs[card2]) //element values are the same - matching pair found
		{

			printf("\nYou found a matching pair!\n\n"); 
			paired++; //To keep running total of number of pairs found
		}

		else
		{
			printf("\nNo pair this time. Try Again!\n\n");
			turned[card1] = 0; //Cards are turned back over as no matching pair found
			turned[card2] = 0;
		}

		if (paired == 6) //Once all possible pairs have been matched
		{
			fp = fopen("scores.txt", "r");
			fscanf(fp, "%d", &highscore); //Read score value from external file
			fclose(fp);

			if (attempts < highscore) //Check if pairs have been matched in fewer attempts than current record
			{
				printf("\n\nCongratulations, matching all the pairs in %d attempts is the best score yet! ", attempts);
				fp = fopen("scores.txt", "w");
				fprintf(fp, "%d", attempts); //Write new high score value to file
				fclose(fp);
			}

			else
			{
				printf("Congratulations, you took %d attempts to find all the matching pairs. The score to beat is %d", attempts, highscore);

			}


			if (cheated == 1)
			{
				printf("But you cheated! ;)"); //If cheat code was used, it didn't go unnoticed
				cheated = 0;
			}

			printf("\n\nWould you like to play again? (Y/N)");
			scanf(" %c", &repeat);

			if (repeat == 'y')
			{
				shuffle(pairs, i, r, temp); //Shuffle the positions of the cards in the array if new game requested

				for (i = 1; i <= 12; i++)
				{
					turned[i] = 0; //Reset matrix to display unturned cards
				}

				attempts = 0; //Reset number of attempts before new game commences
				paired = 0; //Reset number of matching pairs located before new game commences

				printf("\n**New Game**\n\n");
			}
		}
	}
}

/* Shuffle Function */
void shuffle(int a[], int b, int c, int d)
{
	for (b = 1; b <= 12; b++)
	{

		c = rand() % (12) + 1;
		d = a[b];
		a[b] = a[c];
		a[c] = d;
	}
}

/* Get card number function */
int getcard(void)
{
	int card;
	scanf("%d", &card);
	return card;
}

/* Update matrix with chosen values function */
void update(int a[], int b[], int c)
{
	int i = c;
	printf(" %d ", a[c]);
	b[i] = a[c];
}
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1.3 Testing 
1.3.1 Normal Values – no matching pair:
[image: ]
Result: Program ran as expected.

1.3.2 Normal Values – matching pair
[image: ]
Result: Program ran as expected, user notified of matching pair.

[bookmark: _GoBack]1.3.3 Normal values – First selected card already matched
[image: ]
Result: Runs as expected, user prompted to choose a different card
1.3.4 Normal values – Second selected card already matched
[image: ]
Result: Runs as expected, user prompted to choose a different card
1.3.5 Normal Values – Cheat code entered (777)
[image: ]
Result: Runs as expected, matching pair locations shown on screen.

1.3.6 Incorrect Values – card number out of range
[image: ]
Result: Runs as expected, user prompted to enter card number between 1 -12.





1.3.7 Incorrect Values – non integer value entered
[image: ]
Result: Program fails
1.3.8 Normal Values – All 6 pairs found (after using cheat code)
[image: ]
Result: Runs as expected, points awarded and added to running total, user prompted to play again.
1.3.9 Normal Values – High score file updated
[image: ]
Result: Runs as expected, file updated with attempts value.
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Welcome to the matching pairs game!

There are 12 cards each represented by '6' placed face down in a 3 x 4 matrix as shown below (left).
The cards can be selected by choosing their corresponding position number (below right).

e 6 0 o 12 3 4
e 6 0 o 567 8
e 6 @ 0 9 101112

The flip side of each card has a value from 1 - 6, and each value occurs twice in the matrix.
enter the numbers of 2 cards and try to identify the matching cards in the lowest number of moves.

Good Luck!

Attempt: 1

ihat's the number of the first card you'd like to turn over? (1-12): 5
And the number of the second card? (1-12): 1

No pair this time. Try Agail

Attempt: 2

ihat's the number of the first card you'd like to turn over? (1-12):




