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· To begin, cards must be placed into a randomised order, and there must be two of each card.
· Users must be able to select two cards to turn over.
· Display must print cards in 3x4 grid, ensuring selected cards are turned over whilst all other card values are hidden, if cards have already been matched they should not be printed.
· Values of selected cards must be checked, if they match the score must be incremented and the cards removed from play.
· Users must be able to repeat this until they have found all matches, a counter should track how many attempts have been used.
· Users should also be able to exit the game at any time.
· On completion, a high score should be displayed to the user, and checked against a stored high score value, this should be updated if beaten.
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#include <stdio.h>
#include <stdlib.h>
#include <time.h>

void RandomiseCards(int*);	//Initialise Functions
void PrintCards(int*, int, int, int, int);
int ChooseCard(int);

void main() {

//VARIABLES

int Cards[3][4] = { {1,1,2,2}, {3,3,4,4}, {5,5,6,6} }, *ptrCards[4];  //Declare variables.
int Choice1a, Choice1b, Choice2a, Choice2b, PairsFound = 0, TurnCount = 0, RowCol, HighScore;
char TurnOver = 'y';
FILE *fp;

//GAME SETUP

ptrCards[0] = Cards[0];  //Set pointer to array of cards

RandomiseCards(ptrCards[0]);  //Call function to randomise card order

printf("Welcome to the pairs game! Your cards have been shuffled.");

//MAIN GAME

while (PairsFound < 6 && TurnOver == 'y') {  //Continue to run until either all pairs have been found, or user chooses to end game

	Choice1a = -1;  //Reset all choices
	Choice1b = -1;
	Choice2a = -1;
	Choice2b = -1;

PrintCards(ptrCards[0], Choice1a, Choice1b, Choice2a, Choice2b);  //Call function to print cards, will print all 'X's at this stage, but makes it easier for user to visualise options

//CARD SELECTIONS

	printf("\nPlease select your first card to turn over:\n");
	RowCol = 0;
Choice1a = ChooseCard(RowCol);  //Call function to allow user to choose row of first card (RowCol signifies whether row or column is being selected)
	RowCol = 1;
Choice1b = ChooseCard(RowCol);  //Call function to allow user to choose column of first card
			
while (Cards[Choice1a][Choice1b] == 0) {  //Error and re-entry for if user selects card that they have already matched
		printf("\nYou have already matched that card, please choose another:\n");
		RowCol = 0;
		Choice1a = ChooseCard(RowCol);
		RowCol = 1;
		Choice1b = ChooseCard(RowCol);
	}
		
PrintCards(ptrCards[0], Choice1a, Choice1b, Choice2a, Choice2b);  //Call function to print cards, including value of first card selected this time
				
	printf("Please select your second card to turn over:\n");  //As above for second card
	RowCol = 0;
	Choice2a = ChooseCard(RowCol);
	RowCol = 1;
	Choice2b = ChooseCard(RowCol);

	while (Cards[Choice2a][Choice2b] == 0) {
		printf("\nYou have already matched that card, please choose another:\n");
		RowCol = 0;
		Choice2a = ChooseCard(RowCol);
		RowCol = 1;
		Choice2b = ChooseCard(RowCol);
	}

PrintCards(ptrCards[0], Choice1a, Choice1b, Choice2a, Choice2b);  //Call function to print cards, including value of both cards selected this time

//MATCH CHECKING

if (Choice1a == Choice2a && Choice1b == Choice2b) {  //Error message for if user selects same card both times
		printf("\nYou have attempted to turn over the same card twice.\n\n");
	}
			
else if (Cards[Choice1a][Choice1b] == Cards[Choice2a][Choice2b]) {  //Check if card values match

		printf("\nCongratulations! You've found a match!\n\n");

Cards[Choice1a][Choice1b] = 0;  //If match found, set card values to 0 which will stop them displaying on next print
		Cards[Choice2a][Choice2b] = 0;
		PairsFound++;  //Increase number of pairs found counter

	}
	else {

		printf("\nUnlucky, your pair does not match.\n\n");

	}

	TurnCount++;  //Increase counter for number of turns used

//CONTINUE OPTION

if (PairsFound < 6) {  //If all pairs have not yet been found, ask user whether they would like to continue or end game
		printf("Enter 'y' to turn your cards back over, or 'n' to end the game:\n");
		scanf(" %c", &TurnOver);

while (TurnOver != 'y' && TurnOver != 'n') { //Ask user to re-enter if incorrect value entered
printf("\n\nThe value you have entered is not recognised, please enter either 'y' to turn your cards back over, or 'n' to end the game:\n");
			scanf(" %c", &TurnOver);
		}
	}
		
	system("cls");  //Clear console so user cannot see previous turned over cards

}

//FINAL RESULTS

if (TurnOver == 'n') {  //If user has selected to end game early, tell them how many matches they found in how many turns
	printf("You found %d pairs in %d turns.\n", PairsFound, TurnCount);
}
else {
	printf("Congratulations, you found all the pairs in %d turns.\n", TurnCount);  

fp = fopen("HighScore.txt", "r");  //If all matches found, obtain current high score from external file
	fscanf(fp, "%d", &HighScore);
	fclose(fp);

	if (TurnCount < HighScore) {  //If high score beaten, save new high score
		fp = fopen("HighScore.txt", "w");
		fprintf(fp, "%d", TurnCount);
		fclose(fp);
		printf("This beats the last high score of %d! Your new high score has been saved.\n", HighScore);
	}
	else if (TurnCount == HighScore) {
		printf("This is the same as the last high score recorded.\n");
	}
	else {
		printf("This isn't enough to beat the last high score of %d.\n", HighScore);
	}
		
}

printf("Thank you for playing");

}

//FUNCTIONS

void RandomiseCards(int *ptrCards) {

srand(time(NULL));  //Seed randomness

int i, j, Rand1, Rand2, TempValue;  //define variables

for (i = 0; i < 50; i++) { //Repeat cycle 50 times to ensure sufficient shuffling of cards

	Rand1 = rand() % 12;  //Select two random cards between 0 and 11 each
	Rand2 = rand() % 12;
		
if (ptrCards[Rand1] != ptrCards[Rand2]) {  //as long as randomness has not selected the same card twice, swap card values

		TempValue = ptrCards[Rand1];
		ptrCards[Rand1] = ptrCards[Rand2];
		ptrCards[Rand2] = TempValue;

	}

}

}

void PrintCards(int* ptrCards, int Choice1a, int Choice1b, int Choice2a, int Choice2b) {

int i, j, k=0;

printf("\n\n");

for (i = 0; i < 3; i++) {  //Print values of array, i and j used to allow new line after 4 values printed

	for (j = 0; j < 4; j++,k++) {  //Increase 'k' on each iteration to print next card

		if (ptrCards[k] == 0) {
			printf("    ");
		}
		else if ((i == Choice1a && j == Choice1b) || (i == Choice2a && j == Choice2b)) {
			printf("%d   ", ptrCards[k]);
		}
		else {
			printf("X   ");
		}
	}

	printf("\n\n");

}
}

int ChooseCard(int RowCol) {

int Choice = -1;  //Set inital choice outside of range

if (RowCol == 0) {  //If row entry, allow user to enter value between 1 - 3
	while (Choice < 0 || Choice > 2) {  //Repeat whilst value is out of range
		printf("Row:\n");
		scanf("%d", &Choice);
Choice = Choice - 1;  //Take one from user entry so that choice will match array number
		if (Choice < 0 || Choice > 2) {
			printf("This value is out of range, please enter a value between 1 and 3.\n");  //Print error message if value out of range
		}
	}
}
else {  //If column entry, allow user to enter value between 1 - 4
	while (Choice < 0 || Choice > 3) {  //Repeat whilst value is out of range
		printf("Column:\n");
		scanf("%d", &Choice);
Choice = Choice - 1;  //Take one from user entry so that choice will match array number
		if (Choice < 0 || Choice > 3) {
			printf("This value is out of range, please enter a value between 1 and 4.\n");  //Print error message if value out of range
		}
	}
}

return Choice;
}
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User card selection, testing:
· Value above range
· Value below range
· Negative value
· Correct values and subsequent display of selected card
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Non-matching pair selected and error message displayed, user asked whether they would like to continue[image: ]

Screen cleared after entering ‘y’ to turn cards back over[image: ]

Matching pair found[image: ]

Matching pair removed from play[image: ]

Selecting a card that has already been matched[image: ]

Game ended early by user selecting ‘n’ to end, displays no. of pairs found and no. of turns used.[image: ]

All pairs found, high score beaten[image: ]

All pairs found, high score not beaten[image: ]
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