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[bookmark: _Toc7613292]Introduction

This report has been created in response to Assignment GA26a-ACCA4017 – Software Development. Part C. The task is to create a pairs matching game using C programming. The report defines the scope, outlines the process and includes the code along with testing. The program was written, complied and tested using Visual Studio 2017.

[bookmark: _Toc7613293]PART C

[bookmark: _Toc7613294]C.1 – The Scope
Develop a C program. The program is a matching card game where you have to match a pair of cards. The cards will initially be shuffled and hidden from view. The game will allow the player to select 2 cards at a time. A successful match will remove those cards from the game. The end aim is to get the maximum number of matches in the least amount of turns. High scores are written to file and re-called at the start of every game.

[bookmark: _Toc7613295]C.2. – The Process

1. Create a grid of 4x3 cards for a total of 12 cards and 6 pairs. Using a 2D array of predefined pairs.
2. The grid will be shuffled at the beginning of the game.
3. Allow player to enter their name.
4. Display the current high score by pulling in data from a text file.
5. Allow the user to select 2 cards to see if they are a match. Use functions to capture the input. 
6. If match, add to scoring. Also prevent the user selecting the same cards again (if they were already matched).
7. Keep looping until either player gives up or matches all pairs.
5. Create a scoring system. 
6. Be able to save and re-call a high score using a text file.
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#include<stdio.h>
#include <stdlib.h>
#include <time.h>

int xcord(); //asks for x coordinate of grid and compares to 2D array
int ycord(); //asks for y coordinate of grid and compares to 2D array
void shufflecards(); //shuffles the 2D array int locations to randomise grid layout at the start of the game
void gridhidden();
void highscore(int score, int turns, char name[20], int Ntotal);
int disp[3][4] = { 1, 2, 3, 4, 5, 6, 1, 2, 3, 4, 5, 6 }; //Globally declared so that it passes into the Shuffle function

void main()
{
	int shuffle, grid, card1, card2, score = 0, hscore, hturns, total, htotal, turns = 0, Nturns = 0, Nscore = 0, Ntotal, hNtotal;
	char play, card;
	int i, j, k;
	int x, y, g, h;
	char name[20];
	FILE *fp;

	shufflecards(); //shuffle order before game starts.


	
	printf("\n\n  0    1    2    3 \n [x]  [x]  [x]  [x]\n\n"); //to show the grid for testing
	for (i = 0; i < 3; i++) {
		for (j = 0; j < 4; j++)
		{
			printf(" [%d] ", disp[i][j]);
			if (j == 3) {
				printf("  [y] %d\n", i);
			}
		}
	}

	

	printf("Welcome to the matching pairs game\n\n");
	fp = fopen("highscore.txt", "r");   //opens highscore file and reads the current highscore and name into memory
	fscanf(fp, "%d", &hscore);
	fscanf(fp, "%s", &name);
	fscanf(fp, "%d", &hturns);
	fscanf(fp, "%d", &hNtotal);
	fclose(fp);

	printf("Current high score is [%d] with %d correct matches in %d turns by %s", hNtotal, hscore, hturns, name);

	gridhidden(); //create the hidden grid

	printf("\n\nDo you want to play? [Y] or [N]:");
	scanf(" %c", &play);

	if (play == 'y' || play == 'Y')
	{
		printf("Please enter your name: "); //user input name - used for high scores
		scanf(" %s", name);
	}
	while (play == 'y' || play == 'Y')  //while loop after each card match or mis-match
	{

		gridhidden();

		x = xcord(); //requests x coordinate
		y = ycord(); //requets y coordinate

		while (disp[y][x] == 0) //stops user picking an already matched card  
		{
			gridhidden();
			printf("\n\nThis card has already been matched, choose another: \n");
			x = xcord(); //requests x coordinate
			y = ycord(); //requets y coordinate
		}
		printf("First card is %d\n\n", disp[y][x]); //searches 2D array
		card1 = disp[y][x];

		g = xcord();
		h = ycord();

		while (disp[h][g] == 0 || (g == x && h == y)) //stops user picking an already matched card
		{
			gridhidden();
			printf("\n\nThis card has already been matched, choose another: \n");
			g = xcord(); //requests x coordinate
			h = ycord(); //requets y coordinate
		}
		printf("Second card is %d\n\n", disp[h][g]);
		card2 = disp[h][g];

		if (card1 == card2) //comparing cards.
		{
			printf("Well done %s It's a Match! \n \n", name);
			turns = turns + 1;
			Nturns = Nturns + 2;
			score = score + 1;
			Nscore = Nscore + 10;
			disp[y][x] = 0;
			disp[h][g] = 0;
		}
		else
		{
			printf("No match sorry \n \n");
			turns = turns + 1;
			Nturns = Nturns + 2;
		}

			if (score != 6)
			{
				printf("Do you want to play again %s? [Y] or [N]:", name);
				scanf(" %c", &play);
			}
			else
			{
				printf("Well done you matched all 6 pairs!!!! \nThere is nothing left to match. \n");
				play = 'n';

			}
	}

	Ntotal = 100 - Nturns + Nscore;
	if (turns == 0)
	{
		printf("It's a shame you didnt want to play. You scored nothing %s:) \n", name);

	}
	else
	{
		printf("\n\nOk Maybe next time\n \n");
		if (score == 1 && turns == 1)
		{
			printf("You scored %d correct match in %d turn.\n Your Score is [%d]\n", score, turns, Ntotal); //single match and turn grammer
		}
		else if (score == 1)
		{
			printf("You scored %d correct match in %d turns.\n Your Score is [%d]\n", score, turns, Ntotal); //single match grammer match, plural turns
		}
		else
		{
			printf("You scored %d correct matches in %d turns.\n Your Score is [%d]\n", score, turns, Ntotal); //plural of correct matches and turns
		}


		if (Ntotal > hNtotal) //Was difficult to find a scoring scheme. See Assignment notes for details
		{
			printf("Well done you beat the high score!!\n\n");
			highscore(score, turns, name, Ntotal);
		}
		else
		{
			printf("Sorry you didnt beat the highscore, try again next time\n\n");
		}
	}

}

void shufflecards()
{
	int high1 = 2, low1 = 0, high2 = 3, low2 = 0;
	int t, r1, r2, r3, r4, i;
	srand(time(NULL)); //seed random with system clock,

	for (i = 0; i < 20; i++) //loops the shuffle 20 times

	{
		r1 = rand() % (high1 - low1 + 1) + low1; //generate random number for the shuffle
		r2 = rand() % (high2 - low2 + 1) + low2; //generate random number for the shuffle
		r3 = rand() % (high1 - low1 + 1) + low1; //generate random number for the shuffle
		r4 = rand() % (high2 - low2 + 1) + low2; //generate random number for the shuffle

		t = disp[r1][r2];
		disp[r1][r2] = disp[r3][r4];
		disp[r3][r4] = t;
	}
}
int xcord() //asks user to input x coordinate
{
	int x1;

	printf("\nPlease enter [x] coordinate:");
	scanf("%d", &x1);
	while (x1 < 0 || x1 > 3) //to prevent user selecting values outside of the 2D array
	{
		printf("This value is outside of the range, please enter [0-3]\n");
		printf("\nPlease enter [x] coordinate:");
		scanf("%d", &x1);
	}
	return x1;

}
int ycord()
{
	int y1;

	printf("\nPlease enter [y] coordinate:"); //asks user to input y coordinate
	scanf("%d", &y1);
	while (y1 < 0 || y1 > 2) //to prevent user selecting values outside of the 2D array
	{
		printf("This value is outside of the range, please enter [0-2]\n");
		printf("\nPlease enter [y] coordinate:");
		scanf("%d", &y1);
	}
	return y1;

}
void gridhidden() //generates the grid with $ signs
{
	int i, j;

	printf("\n\n  0    1    2    3 \n [x]  [x]  [x]  [x]\n\n");
	for (i = 0; i < 3; i++) {
		for (j = 0; j < 4; j++)
		{
			printf(" [$] ");
			if (j == 3) {
				printf("  [y] %d\n", i);
			}
		}
	}
}
void highscore(int score, int turns, char name[20], int Ntotal) //writes highscore to file.
{

	FILE *fp;
	fp = fopen("highscore.txt", "w");
	fprintf(fp, "%d ", score);
	fprintf(fp, "%s ", name);
	fprintf(fp, "%d ", turns);
	fprintf(fp, "%d", Ntotal);
	fclose(fp);

}
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[bookmark: _Toc7613298]C.4.1 Normal Values: Running the program
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Result: Loading the game initially. Pulling in the high score file and displaying the current High score. Creating the visual grid, and shuffling the 2D array. 

[bookmark: _Toc7613299]C.4.2. Normal Value: Selecting x and y values.
[image: ]
















Result: Showing the user selecting 2 matching cards and then 2 non matching cards. Correctly printing match or no match.

[bookmark: _Toc7613300]C.4.3. Impossible Values: Selecting Values outside of the 2D array (Grid)

[image: ]
Results: The program prevented the user selecting a value outside of the array. It then re-prompts the user to select a value. Tested with negative numbers also.
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Result: If a card is already matched, it is removed from the game. The user is unable to choose that card again and instead is re-prompted to enter a value.
[bookmark: _Toc7613302]C.4.6. Entering a character rather than an integer.
[image: ]
Result: If a character is entered rather than an integer then the game goes into a never-ending loop. To resolve the issue a validation check must take place to check whether x1 and y1 are integers, if they are not integers and between the ranges then re-prompt to enter.

[bookmark: _Toc7613303]C.5. Scoring

It was difficult to create a scoring system comparing the number of tries to the number of correct matches.
The chosen scheme is: -
For every turn + 2 to Nturns (number of turns)
For every correct match +10 to Nscore 
Then
100 – Nturns + Nscore
Example, 
User1 matches 2 pairs and takes 10 turns
100 – 20 (Nturns) + 20 (Nscore) = 100
User2 matches 2 pairs and takes 11 turns
100 – 22 + 20 = 98
User3 matches 3 pairs and takes 11 turns
100 – 22 + 30 = 108



[bookmark: _Toc7613304]C.6. Improvement ideas

The game is visually lacking. The author attempted to implement a visual aspect whereas when a card was chosen from the grid that the [$] was turned over to reveal the number. On a successful match the numbers would stay revealed thus visually removing them from the game. 
Currently the game is almost never ending. Once the player has matched all the correct cards, they are all set to ‘0’. However, the game will still prompt the user to select a ‘x’ and ‘y’ co-ordinate of a card, which due to the validation checks in place the player will be stuck in a loop. The game will keep prompting for a valid card. To remedy this situation an additional ‘IF’ loop will need to be introduced. The ‘IF’ loop will check the number of matches, once this number is at 6 (total number of matched cards) the game will end displaying the score. The below code is what will need to be added.
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if (score !=6)

{ printf("Do you want to play again %s? [Y] or [N]:", name);
scanf(" %c", &play);

¥

else

{

printf("Well done you matched all 6 pairs
play = 'n';

! \nThere is nothing left to match. \n");
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Final PartC.c


Final PartC.c
#include<stdio.h>

#include <stdlib.h>

#include <time.h>



int xcord(); //asks for x coordinate of grid and compares to 2D array

int ycord(); //asks for y coordinate of grid and compares to 2D array

void shufflecards(); //shuffles the 2D array int locations to randomise grid layout at the start of the game

void gridhidden();

void highscore(int score, int turns, char name[20], int Ntotal);

int disp[3][4] = { 1, 2, 3, 4, 5, 6, 1, 2, 3, 4, 5, 6 }; //Globally declared so that it passes into the Shuffle function



void main()

{

	int shuffle, grid, card1, card2, score = 0, hscore, hturns, total, htotal, turns = 0, Nturns = 0, Nscore = 0, Ntotal, hNtotal;

	char play, card;

	int i, j, k;

	int x, y, g, h;

	char name[20];

	FILE *fp;



	shufflecards(); //shuffle order before game starts.







	printf("\n\n  0    1    2    3 \n [x]  [x]  [x]  [x]\n\n"); //to show the grid for testing

	for (i = 0; i < 3; i++) {

		for (j = 0; j < 4; j++)

		{

			printf(" [%d] ", disp[i][j]);

			if (j == 3) {

				printf("  [y] %d\n", i);

			}

		}

	}







	printf("Welcome to the matching pairs game\n\n");

	fp = fopen("highscore.txt", "r");   //opens highscore file and reads the current highscore and name into memory

	fscanf(fp, "%d", &hscore);

	fscanf(fp, "%s", &name);

	fscanf(fp, "%d", &hturns);

	fscanf(fp, "%d", &hNtotal);

	fclose(fp);



	printf("Current high score is [%d] with %d correct matches in %d turns by %s", hNtotal, hscore, hturns, name);



	gridhidden(); //create the hidden grid



	printf("\n\nDo you want to play? [Y] or [N]:");

	scanf(" %c", &play);



	if (play == 'y' || play == 'Y')

	{

		printf("Please enter your name: "); //user input name - used for high scores

		scanf(" %s", name);

	}

	while (play == 'y' || play == 'Y')  //while loop after each card match or mis-match

	{

			gridhidden();



			x = xcord(); //requests x coordinate

			y = ycord(); //requets y coordinate



			while (disp[y][x] == 0) //stops user picking an already matched card  

			{

				gridhidden();

				printf("\n\nThis card has already been matched, choose another: \n");

				x = xcord(); //requests x coordinate

				y = ycord(); //requets y coordinate

			}

			printf("First card is %d\n\n", disp[y][x]); //searches 2D array

			card1 = disp[y][x];



			g = xcord();

			h = ycord();



			while (disp[h][g] == 0 || (g == x && h == y)) //stops user picking an already matched card

			{

				gridhidden();

				printf("\n\nThis card has already been matched, choose another: \n");

				g = xcord(); //requests x coordinate

				h = ycord(); //requets y coordinate

			}

			printf("Second card is %d\n\n", disp[h][g]);

			card2 = disp[h][g];



			if (card1 == card2) //comparing cards.

			{

				printf("Well done %s It's a Match! \n \n", name);

				turns = turns + 1;

				Nturns = Nturns + 2;

				score = score + 1;

				Nscore = Nscore + 10;

				disp[y][x] = 0;

				disp[h][g] = 0;

			}

			else

			{

				printf("No match sorry \n \n");

				turns = turns + 1;

				Nturns = Nturns + 2;

			}

			if (score != 6) //if the player hasnt matched all 6 cards, prompt to replay. 

			{

				printf("Do you want to play again %s? [Y] or [N]:", name);

				scanf(" %c", &play);

			}

			else

			{

				printf("Well done you matched all 6 pairs!!!! \nThere is nothing left to match. \n"); //if all 6 pairs have been matched then end the game.

				play = 'n';



			}

		}



		Ntotal = 100 - Nturns + Nscore;

		if (turns == 0)

		{

			printf("It's a shame you didnt want to play. You scored nothing %s:) \n", name);



		}

		else

		{

			printf("\n\nOk Maybe next time\n \n");

			if (score == 1 && turns == 1)

			{

				printf("You scored %d correct match in %d turn.\n Your Score is [%d]\n", score, turns, Ntotal); //single match and turn grammer

			}

			else if (score == 1)

			{

				printf("You scored %d correct match in %d turns.\n Your Score is [%d]\n", score, turns, Ntotal); //single match grammer match, plural turns

			}

			else

			{

				printf("You scored %d correct matches in %d turns.\n Your Score is [%d]\n", score, turns, Ntotal); //plural of correct matches and turns

			}





			if (Ntotal > hNtotal) //Was difficult to find a scoring scheme. See Assignment notes for details

			{

				printf("Well done you beat the high score!!\n\n");

				highscore(score, turns, name, Ntotal);

			}

			else

			{

				printf("Sorry you didnt beat the highscore, try again next time\n\n");

			}

		}

	}







void shufflecards()

{

	int high1 = 2, low1 = 0, high2 = 3, low2 = 0;

	int t, r1, r2, r3, r4, i;

	srand(time(NULL)); //seed random with system clock,



	for (i = 0; i < 20; i++) //loops the shuffle 20 times



	{

		r1 = rand() % (high1 - low1 + 1) + low1; //generate random number for the shuffle

		r2 = rand() % (high2 - low2 + 1) + low2; //generate random number for the shuffle

		r3 = rand() % (high1 - low1 + 1) + low1; //generate random number for the shuffle

		r4 = rand() % (high2 - low2 + 1) + low2; //generate random number for the shuffle



		t = disp[r1][r2];

		disp[r1][r2] = disp[r3][r4];

		disp[r3][r4] = t;

	}

}

int xcord() //asks user to input x coordinate

{

	int x1;



	printf("\nPlease enter [x] coordinate:");

	scanf("%d", &x1);

	if (x1 == 0)

	{

		while (x1 < 0 || x1 > 3) //to prevent user selecting values outside of the 2D array

		{

			printf("This value is outside of the range, please enter [0-3]\n");

			printf("\nPlease enter [x] coordinate:");

			scanf("%d", &x1);

		}

	}

	else

	{

		return x1;

	}

}

int ycord()

{

	int y1;



	printf("\nPlease enter [y] coordinate:"); //asks user to input y coordinate

	scanf("%d", &y1);

	while (y1 < 0 || y1 > 2) //to prevent user selecting values outside of the 2D array

	{

		printf("This value is outside of the range, please enter [0-2]\n");

		printf("\nPlease enter [y] coordinate:");

		scanf("%d", &y1);

	}

	return y1;



}

void gridhidden() //generates the grid with $ signs

{

	int i, j;



	printf("\n\n  0    1    2    3 \n [x]  [x]  [x]  [x]\n\n");

	for (i = 0; i < 3; i++) {

		for (j = 0; j < 4; j++)

		{

			printf(" [$] ");

			if (j == 3) {

				printf("  [y] %d\n", i);

			}

		}

	}

}

void highscore(int score, int turns, char name[20], int Ntotal) //writes highscore to file.

{



	FILE *fp;

	fp = fopen("highscore.txt", "w");

	fprintf(fp, "%d ", score);

	fprintf(fp, "%s ", name);

	fprintf(fp, "%d ", turns);

	fprintf(fp, "%d", Ntotal);

	fclose(fp);



}
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