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1. [bookmark: _Toc7588416]Introduction
The following report will demonstrate the author’s understanding of the syntax and semantics of a high-level programming language. This will be evidenced by the author deploying basic software constructs using simple algorithms in the development of a solution to a programming problem presented to him.
2. [bookmark: _Toc7588417]Part C – Implementation- Function Based
The author will demonstrate his understanding of the syntax and semantics of a high-level programming language. This will be evidenced by the author deploying basic software constructs using simple algorithms in the development of solutions to the following programming problem.
2.1. [bookmark: _Toc7588418]Exercise – Pairs
[bookmark: _Toc7588419]2.1.1	Identifying the problem
This exercise requires a program to allow the user to play a version of a popular matching game. The rules applied to the game are:
· The player may turn over two cards at a time to see the content of the card.
· The player must turn the cards back to the blank side before their next turn.
· The player must attempt to identify matching cards.
· The goal of the game is to turn over the largest number of matching pairs in the lowest number of moves.
The individual stages for the program are as follows:
1. The cards are pre-shuffled to provide a random selection.
2. User indicates whether they wish to play.
3. If the user has indicated no, end the game.
4. If the user has indicated yes, they select their first card.
5. The user then selects their second card.
6. Check whether the user has matched the cards.
7. Print the result on the screen.
8. Go back to step 3 (request the first card).
9. Continue with the game until all cards are matched.
10. Print on the screen the amount of turns it took the user to complete the game and whether they have achieved the lowest number of turns.


[bookmark: _Toc7588420]2.1.2	Annotated Code
#include <stdio.h>
#include<stdlib.h>
#include<time.h>

[bookmark: _GoBack]void intro (void);									//prototype for intro function

void main()
{
	int pairs[12] = { 1,1,2,2,3,3,4,4,5,5,6,6 };   //array variable of pairs
	int card1, card2;
	int low = 0;                                  //lowest of range
	int high = 11;                                 //highest of range
	char choice;								//variable to hold user input	
	srand(time(NULL));                            //seed randomness
	int i;
	int rand1, rand2, temp, matchcount = 0, cardcount = 0;

								 
	intro();								//function to display the itnroduction to the game

	for (i = 0; i < 11; i++)								//for statement to indicate parameters for randomness
	{
		rand1 = rand() % (high - low + 1) + low;			//following 6 lines of code indicating random selection
		rand2 = rand() % (high - low + 1) + low;
		temp = pairs[rand1];
		pairs[rand1] = pairs[rand2];
		pairs[rand2] = temp;
	}

	for (i = 0; i < 12; i++)								//to enable the array to be printed on screen for testing
	{

		printf("%d ", pairs[i]);							//print whole array (used for testing only)
	}

	printf("\nDo you wish to play? (Y/N) ");				//user asked whether they wish to play
	scanf("%c", &choice);									//user choice

		while ((choice == 'Y' || choice == 'y') && (matchcount != 6))	//statement that choice is yes and all cards have not been matched
		{
			printf("\n");										//printing the card array from 0 to 11

			for (i = 0; i < 12; i++)						//checking whether selected cards have matched
			{
				if (pairs[i] == 0)								//where cards have matched changes number in the array to 0
				{
					printf("X ");								//the corresponding array on screen changes matched card numbers in array to an X to show that matched pair
				}

				else
				{
					printf("%d ", i);							//prints out the array cards not matched with their number
				}
			}

			printf("\nEnter your first card (0-11): ");			//request user to pick first card
			scanf("%d", &card1);								//user input

			while ((pairs[card1] == 0) || (card1 < 0 || card1>12))  //validation check whether card has been paired and also is not a number less than 0 or greater than 12
			{
				printf("wrong card try again");					//if selection does not meet validation then user requested to select another new card
				printf("\nEnter your first card (0-11): ");
				scanf("%d", &card1);
			}
			printf("Enter your second card (0-11): ");			//request user to pick first card
			scanf("%d", &card2);								//user input

			while ((pairs[card2] == 0) || (card1 == card2) || (card2 < 0 || card2>12))   //validation check whether card has been paired, whether same card as card 1 and also is not a number less than 0 or greater than 12
			{
				printf("wrong card try again");					//if selection does not meet validation then user requested to select another new card
				printf("\nEnter your second card (0-11): ");	//request user to pick second card
				scanf("%d", &card2);
			}

			if (pairs[card1] == pairs[card2])			//checks whether 2 cards are a match
			{
				printf("\nThat's a match!\n");			//informs user that cards are paired
				matchcount = matchcount + 1;			//adds up turned cards to number of turns
				pairs[card1] = 0;						//next two lines of code defaults the paried random numbers to 0
				pairs[card2] = 0;
			}

			else
			{
				printf("\nSorry no luck\n");			//informs user that cards do not match
			}

			cardcount = cardcount + 1;					//adds up turned cards to number of turns

			for (i = 0; i < 12; i++)					//to enable the array to be printed on screen for testing
			{
				printf("%d ", pairs[i]);				//print whole array (used for testing only)
			}
		}
	

	if (matchcount == 6)					//checks whether all cards have been paired
	{
		printf("\nYou have matched all the cards, thank you for playing\n");	//informs user that all cards have been matched
		printf("\n\nYou have taken %d turns to complete the game", cardcount);	//informs user how many turns it took to complete the game
	}
		
	printf("\nOK, thank you for playing, see you next time\n\n");		//where user has wished not to play thanks the user for their time
}


void intro(void)			//the function informing user of the game and what is required
{
	printf("\nThe following is a card matching game using 6 pairs of cards.\n\n");
	printf("Once cards are matched the number of the card will be changed to the letter X.\n\n");
	printf("If you wish to play the game it will continue until all cards are matched.\n\n");
		
}


[bookmark: _Toc7588421]2.1.3	Testing
Normal Values
1. Selecting ‘yes’ to play the game.
From 2.1.2 Annoted Code above the author has highlighted text to indicate that code which prints out the random numbers in the array which was used for the following testing criteria. Figure 1 below shows this happening whereas figure 2 shows the screen the user would normall see.
[image: ]
Figure 1 - with testing code activated
[image: ]
Figure 2 - without testing code


Figure 3 below shows the introduction screen with the option for the user to indicate whether they wish to play.
[image: ]
Figure 3 - option to play
Figure 4
Figure 4 and 5  below shows the game played, after the user has chosen to play, and taking 7 turns to complete. This shows the game played in normal circumstances where the choice of the first and second match and do not match, with the responses from the game being printed on the screen.
[image: ]
Figure 5 - selecting 'yes' to play the game
[image: ]
Figure 6 - completing the game in 7 turns
Result: Program ran as expected, indicating that it took 7 turns to complete the game.
2. Selecting ‘no’ to play the game.
Figure 7 shows what happens when a user selects ‘no’ to playing the game.
[image: ]
Figure 7 - selecting no to playing the game
Result: Program ran as expected, game ended.
Boundary values – choosing cards already paired
Figure 8 shows the user being asked to choose another card when they select a card which has already been paired.
[image: ]
Figure 8 - choosing already paired card
Result: Program ran as expected, user asked to choose another card.
Boundary values – choosing the same card twice
Figure 9 shows the user being asked to choose another card when they select a card which has already been chosen.
[image: ]
Figure 9 - choosing card already chosen
Result: Program ran as expected, user asked to choose another card.
Boundary values – choosing a card outside of array vaules
Figure 10 shows the user being asked to choose another card when they select a card which is outside of the array value
[image: ]
Figure 10 - selecting a card outside of the array
Result: Program ran as expected, user asked to choose another card.
Boundary values – other letters other than ‘y’ or ‘n’
The following screens shows the response to the user selcting another character other than ‘yes’ or ‘no’ to the request to play.
1. Selecting a random letter to play the game.
[image: ]
Figure 11 - selecting a random letter
Result: Program did not run, as expected, game ended.
2. Selecting a random number to play the game.
[image: ]
Figure 12 - selecting a random number
Result: Program did not run, as expected, game ended.


3. Selecting a random character to play the game.
[image: ]
Figure 13 - selecting a random character
Result: Program did not run, as expected, game ended.
Boundary values – selecting a float value
The following screens show what happens when the user selects a float instead of an integer value.
[image: ]
Figure 14 - shows that game freezes
[image: ]
Figure 15 - exception error
Figures 14 and 15 show that an exception is indicated in the program and the game halts with no indication to the user what the issue is.
Result: Program did not run, as expected, game ended.
Boundary values – selecting a character value
The following screens show what happens when the user selects a character value instead of an integer value.
[image: ]
Figure 16 - shows that game freezes

[image: ]
Figure 17 - exception error
Figures 16 and 17 show that an exception is indicated in the program and the game halts with no indication to the user what the issue is.
Result: Program did not run, as expected, game ended.
Further Information
The author did attempt to use an external file to record the lowest number of turns, the code is shown in Appendix 1. The code did work as expected and the file was overwritten when the user had chosen to play the game, however when the user chose not to play the program indicated that this was the best score and the file was overwritten with 0 turns. Due to this this particular program was abandoned.




3. [bookmark: _Toc7588422]Conclusion
The report has demonstrated the author’s understanding of the syntax and semantics of a high-level programming language. This has been evidenced by the author deploying basic software constructs using simple algorithms in the development of solutions to program above.
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5. [bookmark: _Toc7588424]Appendices
Appendix 1
#include <stdio.h>
#include<stdlib.h>
#include<time.h>

void intro (void);				//prototype for intro function
void main()
{
	FILE *fp;					//declare file pointer
	int pairs[12] = { 1,1,2,2,3,3,4,4,5,5,6,6 };   //array variable of pairs
	int card1, card2;
	int low = 0;                                  //lowest of range
	int high = 11;                                 //highest of range
	char choice;					//variable to hold user input	
	srand(time(NULL));                         //seed randomness
	int i;
	int rand1, rand2, temp, matchcount = 0, cardcount = 0, currenthigh;
								 
	/*fp = fopen("highscore.txt", "w");		//to write the intial file
	fclose(fp);	*/
	fp = fopen("Highscore.txt", "r");		//open the file for reading
	fscanf(fp, "%d", &currenthigh);			//scan the current high number into memory
	fclose(fp);						//close the file
	intro();		//function to display the introduction to the game
	printf("The current hight score is %d turns.\n\n", currenthigh);   //print highest score on screen
	for (i = 0; i < 11; i++)		//for statement to indicate parameters for randomness
	{
		rand1 = rand() % (high - low + 1) + low;			//following 6 lines of code indicating random selection
		rand2 = rand() % (high - low + 1) + low;
		temp = pairs[rand1];
		pairs[rand1] = pairs[rand2];
		pairs[rand2] = temp;
	}
	/*for (i = 0; i < 12; i++)								//to enable the array to be printed on screen for testing
	{
		printf("%d ", pairs[i]);							//print whole array (used for testing only)
	}*/
	printf("\nDo you wish to play? (Y/N) ");				//user asked whether they wish to play
	scanf("%c", &choice);					//user choice
	if (matchcount == 6)		//checking that all cards have been matched
	{
		printf("\nYou have matched all the cards, thank you for playing");  //user informed all cards have been matched
	}
	else
	{
		while ((choice == 'Y' || choice == 'y') && (matchcount != 6))	//statement that choice is yes and all cards have not been matched
		{
			printf("\n");		//printing the card array from 0 to 11
			for (i = 0; i < 12; i++)	//checking whether selected cards have matched
			{
				if (pairs[i] == 0)		//where cards have matched changes number in the array to 0
				{
					printf("X ");								//the corresponding array on screen changes matched card numbers in array to an X to show that matched pair
				}
				else
				{
					printf("%d ", i);							//prints out the array cards not matched with their number
				}
			}
			printf("\nEnter your first card (0-11): ");			//request user to pick first card
			scanf("%d", &card1);								//user input
			while ((pairs[card1] == 0) || (card1 < 0 || card1>12))  //validation check whether card has been paired and also is not a number less than 0 or greater than 12
			{
				printf("wrong card try again");					//if selection does not meet validation then user requested to select another new card
				printf("\nEnter your first card (0-11): ");
				scanf("%d", &card1);
			}
			printf("Enter your second card (0-11): ");			//request user to pick first card
			scanf("%d", &card2);								//user input
			while ((pairs[card2] == 0) || (card1 == card2) || (card2 < 0 || card2>12))   //validation check whether card has been paired, whether same card as card 1 and also is not a number less than 0 or greater than 12
			{
				printf("wrong card try again");					//if selection does not meet validation then user requested to select another new card
				printf("\nEnter your second card (0-11): ");	//request user to pick second card
				scanf("%d", &card2);
			}
			if (pairs[card1] == pairs[card2])			//checks wether 2 cards are a match
			{
				printf("\nThat's a match!\n");			//informs user that cards are paired
				matchcount = matchcount + 1;			//adds up turned cards to number of turns
				pairs[card1] = 0;						//next two lines of code defaults the paried random numbers to 0
				pairs[card2] = 0;
			}
			else
			{
				printf("\nSorry no luck\n");			//informs user that cards do not match
			}
			cardcount = cardcount + 1;					//adds up turned cards to number of turns
			/*for (i = 0; i < 12; i++)					//to enable the array to be printed on screen for testing
			{
				printf("%d ", pairs[i]);				//print whole array (used for testing only)
			}*/
		}
	}
	if (matchcount == 6)					//checks whether all cards have been paired
	{
		printf("\nYou have matched all the cards, thank you for playing\n");	//informs user that all cards have been matched
		printf("\n\nYou ave taken %d turns to complete the game", cardcount);	//informs user how many turns it took to complete the game
	}
	if (cardcount < currenthigh)							//checks whether users number of turns is less then the current best score
	{
		printf("\n\nWell done, a new best score!");			//print on screen that lowest turn has been achieved		
		fp = fopen("HighScore.txt", "w");					//open file for writing			
		fprintf(fp, "%d", cardcount);						//print number to file
		fclose(fp);											//close file
	}
	else
	{
		printf("\n\nThank you for playing, you did not beat the best score");	//informs user if they did not beat the best score
	}
printf("\nOK, thank you for playing, see you next time\n\n");		//where user has wished not to play thanks the user for their time
}
void intro(void)			//the function informing user of the game and what is required
{
	printf("\nThe following is a card matching game using 6 pairs of cards.\n\n");
	printf("Once cards are matched the number of the card will be changed to the letter X.\n\n");
	printf("If you wish to play the game it will continue until all cards are matched.\n\n");
		
}
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