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Abstract

This report has been created for the purpose of providing a demonstration that the author understands the syntax and semantics of C as a high-level programming language and provide the reader with programs that has been written with this in mind.

The report will cover Part C of the assignment specification given where the author has to develop a solution to emulate the card game “Pairs” including the appropriate rules, features and scoring..
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1.0 [bookmark: _Toc5530309]Introduction

Through the ACCA4017 module the author has been learning about programming through the language “C” and understanding the syntax of the language and how to undertake good practice when writing code.

This report and the code included within will demonstrate the development of a program which enables the user to play the game “Pairs”.  The author’s code written for the exercise is held within the appropriate section of the report but also is attached at the end of the report as a text file.  The game will be based on 2 decks of cards and matching values from each.

For the purpose of testing the “Play Pairs” element of the program, the author has also added a “Cheat Mode” option which gives the user a view on what cards are behind each option. This can then be used to test pairing, scoring etc.



2.0 [bookmark: _Toc5530310]Implementation – Part C
2.1 [bookmark: _Toc5530311]Pairs Game
2.1.1 [bookmark: _Toc5530312]Identified Problems
· Multiple variables will be needed.
· Multiple variable types will be needed
· Multiple functions required to perform various actions
· Values of variables require populating by the user and feedback those values to the user once entered.
· The user could enter the wrong type of value in the program – through current learning, not something that can be addressed easily for all variable types but the author will address this where possible.
· Will require “realistic” values be entered e.g. – when asked for a card number then this needs to be below 13.
· For user input validation, loops will be required.
· Random number generation will be required to make the game more realistic.  This random generation will need to be excessive enough so a truly random experience is given.
· Once a card has been paired then the program needs to prevent the user from selecting that same card again
· Once a card has been paired the user will need to know from on screen display that they have paired this one already.
· A record of scoring will be required to inform the user how well they have done in that attempt.
· Program will need to record when all cards have been paired so the game can end
· Program will need logic to stop the player from “cheating” by ending the game early and recording their score
· Recording of best score and the name of the player will be required.
· Reading of external files
· Writing to external files
· Validation of user entries
· Cheat mode to make the game easier for testing











2.1.2 [bookmark: _Toc5530313]Problem Analysis (Workflow/Pseudo Code)

[image: ]

a. Menu on screen to deliver four options to user
b. Program checks if save files exist and if not creates them
c. User selects option 1 – will launch into pairs game
a. User is shown 13 cards in each deck on screen to select from
b. Users selects first card
c. User selection stored into variable
d. Program checks if selection is a valid option
e. If the first card has already been used then it asks again
f. User selects second card
g. User selection stored into variable
h. Program checks if selection is a valid option
i. If the second card has already been used then it asks again
j. Program checks if the values of the two variables where the selections are stored match.
k. If variables match then they’re position in the array are marked as 0 and the user then gets asked for a new selection
l. If cards do not match then the user is prompted and needs to select again
m. Cycle of asking for cards continues until all marked as paired
n. If users score is better than the current best score then program updates score file
o. Once complete, user prompted with menu again
d. User selects option 2 – view current best score
a. Program reads current best score and best score name from local save file and store values into variables
b. Write message on screen to notify user the best score and name
e. User selects option 3 – reset best score
a. Program resets local save file
b. Program notifies user that score has been reset
f. User selects option 4 – exit game
a. Message on screen to say goodbye
b. Program finishes
g. User selects option 5 – cheat mode
a. User is shown 13 cards in each deck on screen to select from
b. User is shown the contents of all 13 cards on screen in each deck
c. Users selects first card
d. User selection stored into variable
e. Program checks if selection is a valid option
f. If the first card has already been used then it asks again
g. User selects second card
h. User selection stored into variable
i. Program checks if selection is a valid option
j. If the second card has already been used then it asks again
k. Program checks if the values of the two variables where the selections are stored match.
l. If variables match then they’re position in the array are marked as 0 and the user then gets asked for a new selection
m. If cards do not match then the user is prompted and needs to select again
n. Cycle of asking for cards continues until all marked as paired
o. If users score is better than the current best score then program updates score file
p. Once complete, user prompted with menu again

Through the above workflow/steps, the program will meet all requirements set in the exercise.  



2.1.3 [bookmark: _Toc5530314]C Coding

//
//  main.c
//  ACCA4017_Assignment_PartC_Exercise1
//
//  Created by Brett Thomas on 09/01/2019.
//  Copyright © 2019 Brett Thomas. All rights reserved.
//

#include <stdio.h>  //library
#include <stdlib.h> //library
#include <time.h>   //library
#include <string.h> //librart
#include <ctype.h>  //library


int playgame_yes(void);        //prototye
int playgame_cheat(void);        //prototye
void createsavefiles(void);     //prototye
int viewbestscores(void);       //prototye
void resetbestscores(void);     //prototye
char mainmenu(char);            //prototye
int viewbestscorename(void);       //prototye

void main()     //main function
{
    char playchoice;    //declare variable
    
    srand(time(NULL));      //seed the random with system clock
    
    createsavefiles();  //call function to create scoring record files
    printf("Please select from one of the following options and press enter: \n");      //menu title
    printf("A - Play Pairs \n");      //option A to play game
    printf("B - View Best Scores \n");      //option B to see current best scores
    printf("C - Reset Best Scores \n");      //option C to reset best scores
    printf("D - Exit Menu \n");      //option D to exit program
    printf("Z - Cheat Mode \n");      //option Z for cheat mode

    scanf(" %c",&playchoice);       //store users choice
    playchoice=mainmenu(playchoice);  //launch mainmenu function and pass user choice parameter - store return into playchoice variable
    
    while ((playchoice == 'A') || (playchoice == 'B') || (playchoice == 'C') || (playchoice == 'Z') || (playchoice == 'a') || (playchoice == 'b') || (playchoice == 'c') || (playchoice == 'z'))  //run this section only while valid choices are made
    {
        playchoice=mainmenu(playchoice);    //launch mainmenu function and pass user choice parameter - store return into playchoice variable
    }
    if ((playchoice == 'D') || (playchoice == 'd'))     //if user chooses option D then say goodbye
    {
        printf("Goodbye \n");
    }
}

int validatename(char *name)        //function to validate format of what user has entered for their name
{
    int i;              //declare i for counted loop
    for(i=0; i< strlen(name); ++i)  //loop through letters in name variable passed from main function to check if alphabetical
        if (!isalpha(name[i]))   //identify if characters are not alphabetical in array
        {
            return 0;       //return 0 back to main function if non valid characters are detected
        }
    return 1;       //return 1 back to main function in characters in string are alphabetical
}

char mainmenu(char playchoice)      //function for looping main menu
{
    int bestscore;              //variable for storing the current best score
    int playerscore=9999;       //variable for setting the intiial playerscore
    int diduserplay;            //variable for identifying if the user played the game
    char playername[30];        //array to store users name for best scores
    int testname=0;             //initial declaration for variable where name validation is stored
    char bestname[31];          //variable for storing the current best player name
    
    FILE *fp;       // * is pointer - create file pointer
    fp=fopen("HighScore.txt", "r");    //open link in read mode
    fscanf(fp, "%s",&bestname);     //read file
    fscanf(fp, "%d",&bestscore);     //read file
    fclose(fp);     //close file
    
    while ((playchoice == 'A') || (playchoice == 'a')) //only run if option A/a is chosen
    {
        playerscore=playgame_yes();       //call function and returned value will be stored into playerscore variable
        diduserplay=1;  //identify if user played and store into variable
        if (playerscore==bestscore) //if the player equalled the best score
        {
            printf("Your score is %d and the best score is %d so you have failed to beat it this time.\n", playerscore,bestscore);  //end game message showing the user has not beaten the best score
            printf("Please select from one of the following options and press enter: \n");      //menu title
            printf("A - Play Pairs \n");      //option A to play game
            printf("B - View Best Scores \n");      //option B to see current best scores
            printf("C - Reset Best Scores \n");      //option C to reset best scores
            printf("D - Exit Menu \n");      //option D to exit program
            printf("Z - Cheat Mode \n");      //option Z for cheat mode
            scanf(" %c",&playchoice);       //store users choice
        }
        else if (playerscore<13)        //if the user scored less than the lowest possible score
        {
            printf("You did not complete the game so your score has not been recorded.\n");  //confirming score not being recorded as game was not completed
            printf("Please select from one of the following options and press enter: \n");      //menu title
            printf("A - Play Pairs \n");      //option A to play game
            printf("B - View Best Scores \n");      //option B to see current best scores
            printf("C - Reset Best Scores \n");      //option C to reset best scores
            printf("D - Exit Menu \n");      //option D to exit program
            printf("Z - Cheat Mode \n");      //option Z for cheat mode
            scanf(" %c",&playchoice);       //store users choice
            
        }
        else if ((playerscore<bestscore) && (playerscore>=13))   //if the users scored less than the current best score and was higher or equal to the best possible score
        {
            printf("Your score is %d and the best score was %d so you now have the best score!\n", playerscore,bestscore);  //end game message showing user has the new best score
            printf("Please Enter Your Name and press enter:\n");      //prompt for the users name
            scanf(" %s",&playername);       //store users entry
            testname=validatename(playername);  //validate name using function
            while (testname==0) //running when the users name is incorrectly formatted
            {
                printf("\n%s is the name you have entered, however this is an invalid input\n",playername);     //ask the user to re-enter name
                printf("Please Enter Your Name and press enter: ");     //ask for name
                scanf(" %s",&playername);       //store users name
                testname=validatename(playername);  //validate name using function
            }
            FILE *fp;       // * is pointer - create file pointer
            fp=fopen("highscore.txt", "w");    //open link in write mode
            fprintf(fp, "%s " , playername);     //store players name in file
            fprintf(fp, "%d" , playerscore);    //store players score in file
            fclose(fp);     //close file
            printf("Please select from one of the following options and press enter: \n");      //menu title
            printf("A - Play Pairs \n");      //option A to play game
            printf("B - View Best Scores \n");      //option B to see current best scores
            printf("C - Reset Best Scores \n");      //option C to reset best scores
            printf("D - Exit Menu \n");      //option D to exit program
            printf("Z - Cheat Mode \n");      //option Z for cheat mode
            scanf(" %c",&playchoice);       //store users choice
        }
        else
        {
            printf("Game over, your final score is %d and the best score is %d so you have failed to beat the best score!\n", playerscore,bestscore);  //end game message showing user has failed to beat the best score
            printf("Please select from one of the following options and press enter: \n");      //menu title
            printf("A - Play Pairs \n");      //option A to play game
            printf("B - View Best Scores \n");      //option B to see current best scores
            printf("C - Reset Best Scores \n");      //option C to reset best scores
            printf("D - Exit Menu \n");      //option D to exit program
            printf("Z - Cheat Mode \n");      //option Z for cheat mode
            scanf(" %c",&playchoice);       //store users choice
        }
        
    }
    while ((playchoice == 'B') || (playchoice == 'b'))        //only run if option B/b is chosen
    {
        bestscore=viewbestscores();     //retrieve best score from function and store in variable
        bestname[30]=viewbestscorename();   //retrieve best player name from function and store in array
        printf("The current best score to beat is %d recorded by %s\n", bestscore,bestname);    //show current best score and name
        printf("Please select from one of the following options and press enter: \n");      //menu title
        printf("A - Play Pairs \n");      //option A to play game
        printf("B - View Best Scores \n");      //option B to see current best scores
        printf("C - Reset Best Scores \n");      //option C to reset best scores
        printf("D - Exit Menu \n");      //option D to exit program
        printf("Z - Cheat Mode \n");      //option Z for cheat mode
        scanf(" %c",&playchoice);       //store users choice
    }
    while ((playchoice == 'C') || (playchoice == 'c'))        //only run if option C/c is chosen
    {
        resetbestscores();
        printf("The scores have been reset!\n");
        printf("Please select from one of the following options and press enter: \n");      //menu title
        printf("A - Play Pairs \n");      //option A to play game
        printf("B - View Best Scores \n");      //option B to see current best scores
        printf("C - Reset Best Scores \n");      //option C to reset best scores
        printf("D - Exit Menu \n");      //option D to exit program
        printf("Z - Cheat Mode \n");      //option Z for cheat mode
        scanf(" %c",&playchoice);       //store users choice
    }
    while ((playchoice == 'Z') || (playchoice == 'z')) //only run if option Z/z is chosen
    {
        playerscore=playgame_cheat();       //call function and returned value will be stored into playerscore variable
        diduserplay=1;  //identify if user played and store into variable
        if (playerscore==bestscore) //if the player equalled the best score
        {
            printf("Your score is %d and the best score is %d so you have failed to beat it this time.\n", playerscore,bestscore);  //end game message showing the user has not beaten the best score
            printf("Please select from one of the following options and press enter: \n");      //menu title
            printf("A - Play Pairs \n");      //option A to play game
            printf("B - View Best Scores \n");      //option B to see current best scores
            printf("C - Reset Best Scores \n");      //option C to reset best scores
            printf("D - Exit Menu \n");      //option D to exit program
            printf("Z - Cheat Mode \n");      //option Z for cheat mode
            scanf(" %c",&playchoice);       //store users choice
        }
        else if (playerscore<13)        //if the user scored less than the lowest possible score
        {
            printf("You did not complete the game so your score has not been recorded.\n");  //confirming score not being recorded as game was not completed
            printf("Please select from one of the following options and press enter: \n");      //menu title
            printf("A - Play Pairs \n");      //option A to play game
            printf("B - View Best Scores \n");      //option B to see current best scores
            printf("C - Reset Best Scores \n");      //option C to reset best scores
            printf("D - Exit Menu \n");      //option D to exit program
            printf("Z - Cheat Mode \n");      //option Z for cheat mode
            scanf(" %c",&playchoice);       //store users choice
            
        }
        else if ((playerscore<bestscore) && (playerscore>=13))   //if the users scored less than the current best score and was higher or equal to the best possible score
        {
            printf("Your score is %d and the best score was %d so you now have the best score!\n", playerscore,bestscore);  //end game message showing user has the new best score
            printf("Please Enter Your Name and press enter:\n");      //prompt for the users name
            scanf(" %s",&playername);       //store users entry
            testname=validatename(playername);  //validate name using function
            while (testname==0) //running when the users name is incorrectly formatted
            {
                printf("\n%s is the name you have entered, however this is an invalid input\n",playername);     //ask the user to re-enter name
                printf("Please Enter Your Name and press enter: ");     //ask for name
                scanf(" %s",&playername);       //store users name
                testname=validatename(playername);  //validate name using function
            }
            FILE *fp;       // * is pointer - create file pointer
            fp=fopen("highscore.txt", "w");    //open link in write mode
            fprintf(fp, "%s " , playername);     //store players name in file
            fprintf(fp, "%d" , playerscore);    //store players score in file
            fclose(fp);     //close file
            printf("Please select from one of the following options and press enter: \n");      //menu title
            printf("A - Play Pairs \n");      //option A to play game
            printf("B - View Best Scores \n");      //option B to see current best scores
            printf("C - Reset Best Scores \n");      //option C to reset best scores
            printf("D - Exit Menu \n");      //option D to exit program
            printf("Z - Cheat Mode \n");      //option Z for cheat mode
            scanf(" %c",&playchoice);       //store users choice
        }
        else
        {
            printf("Game over, your final score is %d and the best score is %d so you have failed to beat the best score!\n", playerscore,bestscore);  //end game message showing user has failed to beat the best score
            printf("Please select from one of the following options and press enter: \n");      //menu title
            printf("A - Play Pairs \n");      //option A to play game
            printf("B - View Best Scores \n");      //option B to see current best scores
            printf("C - Reset Best Scores \n");      //option C to reset best scores
            printf("D - Exit Menu \n");      //option D to exit program
            printf("Z - Cheat Mode \n");      //option Z for cheat mode
            scanf(" %c",&playchoice);       //store users choice
        }
        
    }
    if ((playchoice == 'D') || (playchoice == 'd'))        //only run if option D/d is chosen
    {
        if (diduserplay!='1')   //if user did not play game
        {
            printf("Hi %s, no score recorded this time.\n",playername);  //end game message showing no score recorded
        }
        else if (playerscore==bestscore)        //if user equalled best score
        {
            printf("Game over %s, your final score is %d and the best score is %d so you have failed to beat it this time.\n",playername,playerscore,bestscore);
        }
        else if (playerscore<13)    //if user score less than the lowest possible score
        {
            printf("Game over %s, you did not complete the game so your score has not been recorded.\n",playername);
            
        }
        else if ((playerscore<bestscore) && (playerscore>=13))      //if user scores less than the best score and equal or more to the best score
        {
            printf("Game over %s, your final score is %d and the best score was %d so you now have the best score!\n",playername,playerscore,bestscore);
            printf("Please Enter Your Name and press enter:\n");
            scanf(" %s",&playername);
            testname=validatename(playername);
            while (testname==0)
            {
                printf("\n%s is the name you have entered, however this is an invalid input\n",playername);
                printf("Please Enter Your Name and press enter: ");
                scanf(" %s",&playername);
                testname=validatename(playername);
            }
            FILE *fp;       // * is pointer - create file pointer
            fp=fopen("highscore.txt", "w");    //open link in write mode
            fprintf(fp, "%s " , playername);     //write player name in file
            fprintf(fp, "%d" , playerscore);       //write play score in file
            fclose(fp);     //close file
        }
        else
        {
            printf("Game over %s, your final score is %d and the best score is %d so you have failed to beat the best score!\n",playername,playerscore,bestscore);
        }
    }
    while ((playchoice != 'A') && (playchoice != 'B') && (playchoice != 'C') && (playchoice != 'D') && (playchoice != 'Z') && (playchoice != 'a') && (playchoice != 'b') && (playchoice != 'c') && (playchoice != 'd') && (playchoice != 'z'))
    {
        printf("Please select from one of the following options only:\n");
        printf("A - Play Pairs \n");      //option A to play game
        printf("B - View Best Scores \n");      //option B to see current best scores
        printf("C - Reset Best Scores \n");      //option C to reset best scores
        printf("D - Exit Menu \n");      //option D to exit program
        printf("Z - Cheat Mode \n");      //option Z for cheat mode
        scanf(" %c",&playchoice);       //store users choice
    }
    return playchoice;      //return choice to calling function
}

void createsavefiles()      //function to create the initial file for recording scores
{
    int bestscore=0;        //declare variable and set intiial value
    char bestscorename[30]; //declare variable array and set length
    int i;      //declare variable for counted loop
    FILE *fp;       // * is pointer - create file pointer
    fp=fopen("HighScore.txt", "a");    //open link append - creates the file if it does not exist already
    fclose(fp);                         //close link
    fp=fopen("HighScore.txt", "r");    //open link in read mode
    
    for (i = 0; i < 1; i++)
    {
        fscanf(fp, "%s ", &bestscorename[i]);     //read file
    }
    for (i = 1; i < 2; i++)
    {
        fscanf(fp, "%d" ,&bestscore);              //read file
    }
    fclose(fp);     //close file
    if (bestscore<=12)       //identify if score is realistic if it exists
    {
        bestscore=9999;     //set variable to initial value
        char bestname[30] = {'N','o','S','c','o','r','e'};  //set name to intiial value
        FILE *fp;       // * is pointer - create file pointer
        fp=fopen("highscore.txt", "w");    //open link
        fprintf(fp, "%s " , bestname);     //write initial name to file
        fprintf(fp, "%d" , bestscore);     //write initial score to file
        fclose(fp);     //close file
    }
}

int viewbestscores(void)        //function for viewing best score
{
    char bestscorename[31];     //declare variable for the best score name
    int i;      //declare variable for counted loop
    int bestscore=0;        //declare variable for bestscore and intitial value
    FILE *fp;       // * is pointer - create file pointer
    fp=fopen("HighScore.txt", "r");    //open link in read mode
    
    for (i = 0; i < 1; i++)
    {
        fscanf(fp, "%s ", &bestscorename[i]);     //read file for best score name
    }
    for (i = 1; i < 2; i++)
    {
        fscanf(fp, "%d" ,&bestscore);               //read file for best score
    }
    fclose(fp);     //close file
    return bestscore;       //return best score to calling function
}

int viewbestscorename(void)
{
    char bestscorename[31];
    int i;      //declare variable for counted loop
    int bestscore=0;        //declare variable for bestscore and intitial value
    FILE *fp;       // * is pointer - create file pointer
    fp=fopen("HighScore.txt", "r");    //open link in read mode
    
    for (i = 0; i < 1; i++)
    {
        fscanf(fp, "%s ", &bestscorename[i]);     //read file for best score name
    }
    for (i = 1; i < 2; i++)
    {
        fscanf(fp, "%d" ,&bestscore);               //read file for best score
    }
    fclose(fp);     //close file
    return bestscorename[30];
 }

void resetbestscores(void)      //function to reset the best scores
{
    int bestscore=9999;     //declare variable with initial value
    char bestname[30] = {'N','o','S','c','o','r','e'};//declare variable with initial array values
    FILE *fp;       // * is pointer - create file pointer
    fp=fopen("highscore.txt", "w");    //open link in write mode
    fprintf(fp, "%s " , bestname);  //write best score name
    fprintf(fp, "%d" , bestscore);  //write best score
    fclose(fp); //close file
}

int playgame_yes(void)  //function for playing pairs
{
    int deck1[13];      //variable array for deck of cards 1
    int deck2[13];      //variable array for deck of cards 2
    int i,j1,j2,k;      //variables for randomising card order in decks
    int card1,card2;    //variables for user choice of cards
    int playerscore=0;  //variable for player score and initial value
    char playgame='y';  //variable for playing the game and initial value
    int cardnumbersdeck1[13] = {1,2,3,4,5,6,7,8,9,10,11,12,13}; //array for showing the cards in deck1
    int cardnumbersdeck2[13] = {1,2,3,4,5,6,7,8,9,10,11,12,13}; //array for showing the cards in deck2
    int low = 1;        //bottom of range of numbers for random
    int high = 12;      //top of range of numbers for random
    int matchedpairs=0; //count variable for matched pairs
    
    for (i=0;i<13;i++)  //populate array with numbers 1-13
    {
        deck1[i] = i+1;
    }
    for (i=0;i<13;i++)  //populate array with numbers 1-13
    {
        deck2[i] = i+1;
    }
    for (i=0;i<1000;i++)    //randomise values 1000 times so that it is a true random
    {
        j1=rand() % (high-low +2);
        j2=rand() % (high-low +2);
        k=deck1[j2];
        deck1[j2]=deck1[j1];
        deck1[j1]=k;
    }
    for (i=0;i<1000;i++)    //randomise values 1000 times so that it is a true random
    {
        j1=rand() % (high-low +2);
        j2=rand() % (high-low +2);
        k=deck2[j2];
        deck2[j2]=deck2[j1];
        deck2[j1]=k;
    }
    while (playgame =='y')  //main game play
    {
        
        if (matchedpairs==13)    //if anumber of matched pairs equals 13 then there are no more left
        {
            printf("All cards complete!!\n");
            playgame='n';
            return playerscore;
        }
        else
        {
            printf("Cards Marked as 0 are complete:\n");
            printf("Your current score is: %d\n",playerscore);      //tell user their current score
            printf("Deck1:\n ");    //deck 1 card options

            for (i=0;i<13;i++)
            {
                printf(" | %d",cardnumbersdeck1[i]);
            }
            
            printf("\nDeck2:\n ");  //deck 2 card options

            for (i=0;i<13;i++)
            {
                printf(" | %d",cardnumbersdeck2[i]);
            }
            printf("\n ");
            printf("Pick a card out of deck 1 (1-13): ");   //ask user to pick card from deck 1
            scanf("%d", &card1);    //store users choice
            card1=card1-1;      //take one step back in array as we are missing 0
            while(deck1[card1]==0)  //check if card has already been paired
            {
                printf("You have already paired card %d out of deck 1 and it cannot be used again!\n",card1);
                printf("Pick your first card (1-13): ");
                scanf("%d", &card1);
                card1=card1-1;  //take one step back in array as we are missing 0
            }
            while((deck1[card1]<=0) || (deck1[card1]>13))   //validate user choice
            {
                printf("This is not a valid option!  Please choose a card between 1 and 13\n");
                printf("Pick your first card (1-13): ");
                scanf("%d", &card1);
                card1=card1-1;  //take one step back in array as we are missing 0
            }
                        printf("Your card out of deck 1 has been flipped and it is a %d\n", deck1[card1]);  //tell the user the value of the card they have flipped
            
            printf("Pick a card out of deck 2 (1-13): ");   //ask user to select card from deck 2
            scanf("%d", &card2);
            card2=card2-1;      //take one step back in array as we are missing 0
            while(deck2[card2]==0)  //check if card has already been paired
            {
                printf("You have already paired card %d out of deck 2 and it cannot be used again!\n",card2);
                printf("Pick your second card (1-13): ");
                scanf("%d", &card2);
                card2=card2-1;      //take one step back in array as we are missing 0
            }
            while((deck2[card2]<=0) || (deck2[card2]>13))   //validate user choice
            {
                printf("This is not a valid option!  Please choose a card between 1 and 13\n");
                printf("Pick your first second (1-13): ");
                scanf("%d", &card2);
                card1=card1-1;  //take one step back in array as we are missing 0
            }
            
            printf("Your card out of deck 2 has been flipped and it is a %d\n", deck2[card2]);  //tell the user the value of the card they have flipped
            if (deck1[card1]==deck2[card2]) //if the cards match
            {
                printf("That matches!\n");
                matchedpairs=matchedpairs+1;
                playerscore=playerscore+1;  //increment the player score
                deck1[card1]=0; //set array position to be 0
                deck2[card2]=0; //set array position to be 0
                cardnumbersdeck1[card1]=0;  //set array position to be 0
                cardnumbersdeck2[card2]=0;  //set array position to be 0
            }
            else    //if the choice is valid but the cards to not match
            {
                printf("That doesn't match!\n");
                playerscore=playerscore+1;  //increment the player score
            }
        }
    }
    return playerscore; //return variable value to calling function
}

int playgame_cheat(void)        //function for cheat mode
{
    int deck1[13];      //variable array for deck of cards 1
    int deck2[13];      //variable array for deck of cards 2
    int i,j1,j2,k;      //variables for randomising card order in decks
    int card1,card2;    //variables for user choice of cards
    int playerscore=0;  //variable for player score and initial value
    char playgame='y';  //variable for playing the game and initial value
    int cardnumbersdeck1[13] = {1,2,3,4,5,6,7,8,9,10,11,12,13}; //array for showing the cards in deck1
    int cardnumbersdeck2[13] = {1,2,3,4,5,6,7,8,9,10,11,12,13}; //array for showing the cards in deck2
    int low = 1;        //bottom of range of numbers for random
    int high = 12;      //top of range of numbers for random
    int matchedpairs=0; //count variable for matched pairs

    
    for (i=0;i<13;i++)  //populate array with numbers 1-13
    {
        deck1[i] = i+1;
    }
    for (i=0;i<13;i++)  //populate array with numbers 1-13
    {
        deck2[i] = i+1;
    }
    for (i=0;i<1000;i++)    //randomise values 1000 times so that it is a true random
    {
        j1=rand() % (high-low +2);
        j2=rand() % (high-low +2);
        k=deck1[j2];
        deck1[j2]=deck1[j1];
        deck1[j1]=k;
    }
    
    for (i=0;i<1000;i++)    //randomise values 1000 times so that it is a true random
    {
        j1=rand() % (high-low +2);
        j2=rand() % (high-low +2);
        k=deck2[j2];
        deck2[j2]=deck2[j1];
        deck2[j1]=k;
    }

    while (playgame =='y')  //main game play
    {
        
        if (matchedpairs==13)    //if anumber of matched pairs equals 13 then there are no more left

        {
            printf("All cards complete!!\n");
            playgame='n';
            return playerscore;
        }
        else
        {
            printf("Cards Marked as 0 are complete:\n");
            printf("Your current score is: %d\n",playerscore);
            printf("The Cards In Deck 1 Are:\n");       //while in cheat mode provide user solutions of what cards are in what array position
            
            for (i=0;i<13;i++)
            {
                printf(" | %d",deck1[i]);
            }
            
            printf("\n");
            printf("The Cards In Deck 2 Are:\n");       //while in cheat mode provide user solutions of what cards are in what array position
            
            for (i=0;i<13;i++)
            {
                printf(" | %d",deck2[i]);
            }
            printf("\n");
            printf("Deck1:\n ");
            
            for (i=0;i<13;i++)
            {
                printf(" | %d",cardnumbersdeck1[i]);
            }
            
            printf("\nDeck2:\n ");
            
            for (i=0;i<13;i++)
            {
                printf(" | %d",cardnumbersdeck2[i]);
            }
            printf("\n ");
            printf("Pick a card out of deck 1 (1-13): ");
            scanf("%d", &card1);
            card1=card1-1;
            while(deck1[card1]==0)
            {
                printf("You have already paired card %d out of deck 1 and it cannot be used again!\n",card1);
                printf("Pick your first card (1-13): ");
                scanf("%d", &card1);
                card1=card1-1;
            }
            while((deck1[card1]<=0) || (deck1[card1]>13))
            {
                printf("This is not a valid option!  Please choose a card between 1 and 13\n");
                printf("Pick your first card (1-13): ");
                scanf("%d", &card1);
                card1=card1-1;
            }
            printf("Your card out of deck 1 has been flipped and it is a %d\n", deck1[card1]);
            
            printf("Pick a card out of deck 2 (1-13): ");
            scanf("%d", &card2);
            card2=card2-1;
            while(deck2[card2]==0)
            {
                printf("You have already paired card %d out of deck 2 and it cannot be used again!\n",card2);
                printf("Pick your second card (1-13): ");
                scanf("%d", &card2);
                card2=card2-1;
            }
            while((deck2[card2]<=0) || (deck2[card2]>13))
            {
                printf("This is not a valid option!  Please choose a card between 1 and 13\n");
                printf("Pick your first second (1-13): ");
                scanf("%d", &card2);
                card1=card1-1;
            }
            
            printf("Your card out of deck 2 has been flipped and it is a %d\n", deck2[card2]);
            if (deck1[card1]==deck2[card2])
            {
                printf("That matches!\n");
                playerscore=playerscore+1;
                deck1[card1]=0;
                deck2[card2]=0;
                cardnumbersdeck1[card1]=0;
                cardnumbersdeck2[card2]=0;
                matchedpairs=matchedpairs+1;
            }
            else
            {
                printf("That doesn't match!\n");
                playerscore=playerscore+1;
            }
        }
    }
    return playerscore;
}


2.1.4 [bookmark: _Toc5530315]Testing Results
2.1.4.1 Test 1 – Main Menu only accepts valid characters
[image: ]
In this scenario, the program works as it should by not accepting values other than that required in the menu and re-prompts if the user should enter an invalid value.

2.1.4.2 Test 2 – Playing Pairs – Game Launch and Menu – Entering a wrong option
[image: ]
In this scenario, the user chooses the “Play Pairs” menu item and tries to select a non-valid card.  The program behaves as expected and notifies the user of the incorrect selection before asking them to select again.

2.1.4.3 Test 3 – Playing Pairs – Game Launch and Menu – Validating a pair and keeping score
[image: ]
In this scenario, the user plays the pairs game and attempts to match cards.  The program informs the user when a pair does not match and also when it does.  The program also gives the accumulative score to the user and marks completed pairs with a “0” to identify that they have been paired.  This behaviour is expected.

2.1.4.4 Test 4 – Playing Pairs – User attempting to pair the same card twice
[image: ]
In this scenario, the user attempts to choose a card that has already been paired.  The program identifies this and asks the user to select again.  This is expected behaviour.
2.1.4.5 Test 5 – Playing Pairs - Completing the game
[image: ]
For this test, the author is using the “Cheat Mode’ option so to demonstrate appropriately.  -  In this scenario, the user completes the game by matching all 13 cards in both decks.  Once the 13 have been completed the program works this out and progresses to check the user score.  This is expected behaviour.

2.1.4.6 Test 6 – Playing Pairs - Beating the best score
[image: ]
For this test, the author is using the “Cheat Mode’ option so to demonstrate scoring without having to play the game extensively.  -  In this scenario, the user completes the game and beats the current best score. The program asks for the user name so the score record is updated to reflect the users result.  This is expected behaviour.











2.1.4.7 Test 7 – Playing Pairs – Failing to beat the best score
[image: ]
For this test, the author is using the “Cheat Mode’ option so to demonstrate scoring without having to play the game extensively.  -  In this scenario, the user completes the game and fails to beat the current best score.  The program relays the result to the user and tells them what the best score currently is. This is expected behaviour.

2.1.4.8 Test 8 – Viewing best scores
[image: ]
For thus scenario, the user chooses the option for viewing the current best score.  The program then reads the score file and returns the name of the current best score holder with their score.  This is expected and works.

2.1.4.9 Test 9 – Resetting best scores
[image: ]
For thus scenario, the user chooses the option for resetting the current best score.  The program then resets the score file and notifies the user as such.  This action works and is expected.

2.1.4.10 Test 10 – Using menus but not playing a game
[image: ]
For thus scenario, the user navigates the menu but does not actually play a game of pairs.  This test demonstrates that the program detects this and does not try to get a score for the user.  This action works and is expected.

2.1.4.11 Test 11 – Exiting the game
[image: ]
For thus scenario, the user simply chooses the exit option and the program ends.  This is expected behaviour.




3.0 [bookmark: _Toc5530316]Conclusion and Evaluation

Through this report and the embedded programming exercise, the author has demonstrated examples of skills and knowledge that they have gained from undertaking the Software Development module of the degree course.

In the pairs program, there are specific examples of the use of functions, arrays and multiple variable types.  

The author feels that some improvements could be made to the program, such as changing the colours of text and making the screen estate a cleaner experience when running through the program.
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The authors code has been written using Apple XCode on an Apple Mac device.

The author has also utilised draw.io for creating workflow diagrams.

The author has used handouts from class and also “C Programming In Easy Steps 4th Edition” by Mike McGrath





6.0 [bookmark: _Toc5530319]Supplementary Information / Appendices

Part C Exercise 1

//
//  main.c
//  ACCA4017_Assignment_PartC_Exercise1
//
//  Created by Brett Thomas on 09/01/2019.
//  Copyright ¬© 2019 Brett Thomas. All rights reserved.
//

#include <stdio.h>  //library
#include <stdlib.h> //library
#include <time.h>   //library
#include <string.h> //librart
#include <ctype.h>  //library


int playgame_yes(void);        //prototye
int playgame_cheat(void);        //prototye
void createsavefiles(void);     //prototye
int viewbestscores(void);       //prototye
void resetbestscores(void);     //prototye
char mainmenu(char);            //prototye
int viewbestscorename(void);       //prototye

void main()     //main function
{
char playchoice;    //declare variable

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

createsavefiles();  //call function to create scoring record files
printf("Please select from one of the following options and press enter: \n");      //menu title
printf("A - Play Pairs \n");      //option A to play game
printf("B - View Best Scores \n");      //option B to see current best scores
printf("C - Reset Best Scores \n");      //option C to reset best scores
printf("D - Exit Menu \n");      //option D to exit program
printf("Z - Cheat Mode \n");      //option Z for cheat mode

scanf(" %c",&playchoice);       //store users choice
playchoice=mainmenu(playchoice);  //launch mainmenu function and pass user choice parameter - store return into playchoice variable

while ((playchoice == 'A') || (playchoice == 'B') || (playchoice == 'C') || (playchoice == 'Z') || (playchoice == 'a') || (playchoice == 'b') || (playchoice == 'c') || (playchoice == 'z'))  //run this section only while valid choices are made
{
playchoice=mainmenu(playchoice);    //launch mainmenu function and pass user choice parameter - store return into playchoice variable
}
if ((playchoice == 'D') || (playchoice == 'd'))     //if user chooses option D then say goodbye
{
printf("Goodbye \n");
}
}

int validatename(char *name)        //function to validate format of what user has entered for their name
{
int i;              //declare i for counted loop
for(i=0; i< strlen(name); ++i)  //loop through letters in name variable passed from main function to check if alphabetical
if (!isalpha(name[i]))   //identify if characters are not alphabetical in array
{
return 0;       //return 0 back to main function if non valid characters are detected
}
return 1;       //return 1 back to main function in characters in string are alphabetical
}

char mainmenu(char playchoice)      //function for looping main menu
{
int bestscore;              //variable for storing the current best score
int playerscore=9999;       //variable for setting the intiial playerscore
int diduserplay;            //variable for identifying if the user played the game
char playername[30];        //array to store users name for best scores
int testname=0;             //initial declaration for variable where name validation is stored
char bestname[31];          //variable for storing the current best player name

FILE *fp;       // * is pointer - create file pointer
fp=fopen("HighScore.txt", "r");    //open link in read mode
fscanf(fp, "%s",&bestname);     //read file
fscanf(fp, "%d",&bestscore);     //read file
fclose(fp);     //close file

while ((playchoice == 'A') || (playchoice == 'a')) //only run if option A/a is chosen
{
playerscore=playgame_yes();       //call function and returned value will be stored into playerscore variable
diduserplay=1;  //identify if user played and store into variable
if (playerscore==bestscore) //if the player equalled the best score
{
printf("Your score is %d and the best score is %d so you have failed to beat it this time.\n", playerscore,bestscore);  //end game message showing the user has not beaten the best score
printf("Please select from one of the following options and press enter: \n");      //menu title
printf("A - Play Pairs \n");      //option A to play game
printf("B - View Best Scores \n");      //option B to see current best scores
printf("C - Reset Best Scores \n");      //option C to reset best scores
printf("D - Exit Menu \n");      //option D to exit program
printf("Z - Cheat Mode \n");      //option Z for cheat mode
scanf(" %c",&playchoice);       //store users choice
}
else if (playerscore<13)        //if the user scored less than the lowest possible score
{
printf("You did not complete the game so your score has not been recorded.\n");  //confirming score not being recorded as game was not completed
printf("Please select from one of the following options and press enter: \n");      //menu title
printf("A - Play Pairs \n");      //option A to play game
printf("B - View Best Scores \n");      //option B to see current best scores
printf("C - Reset Best Scores \n");      //option C to reset best scores
printf("D - Exit Menu \n");      //option D to exit program
printf("Z - Cheat Mode \n");      //option Z for cheat mode
scanf(" %c",&playchoice);       //store users choice

}
else if ((playerscore<bestscore) && (playerscore>=13))   //if the users scored less than the current best score and was higher or equal to the best possible score
{
printf("Your score is %d and the best score was %d so you now have the best score!\n", playerscore,bestscore);  //end game message showing user has the new best score
printf("Please Enter Your Name and press enter:\n");      //prompt for the users name
scanf(" %s",&playername);       //store users entry
testname=validatename(playername);  //validate name using function
while (testname==0) //running when the users name is incorrectly formatted
{
printf("\n%s is the name you have entered, however this is an invalid input\n",playername);     //ask the user to re-enter name
printf("Please Enter Your Name and press enter: ");     //ask for name
scanf(" %s",&playername);       //store users name
testname=validatename(playername);  //validate name using function
}
FILE *fp;       // * is pointer - create file pointer
fp=fopen("highscore.txt", "w");    //open link in write mode
fprintf(fp, "%s " , playername);     //store players name in file
fprintf(fp, "%d" , playerscore);    //store players score in file
fclose(fp);     //close file
printf("Please select from one of the following options and press enter: \n");      //menu title
printf("A - Play Pairs \n");      //option A to play game
printf("B - View Best Scores \n");      //option B to see current best scores
printf("C - Reset Best Scores \n");      //option C to reset best scores
printf("D - Exit Menu \n");      //option D to exit program
printf("Z - Cheat Mode \n");      //option Z for cheat mode
scanf(" %c",&playchoice);       //store users choice
}
else
{
printf("Game over, your final score is %d and the best score is %d so you have failed to beat the best score!\n", playerscore,bestscore);  //end game message showing user has failed to beat the best score
printf("Please select from one of the following options and press enter: \n");      //menu title
printf("A - Play Pairs \n");      //option A to play game
printf("B - View Best Scores \n");      //option B to see current best scores
printf("C - Reset Best Scores \n");      //option C to reset best scores
printf("D - Exit Menu \n");      //option D to exit program
printf("Z - Cheat Mode \n");      //option Z for cheat mode
scanf(" %c",&playchoice);       //store users choice
}

}
while ((playchoice == 'B') || (playchoice == 'b'))        //only run if option B/b is chosen
{
bestscore=viewbestscores();     //retrieve best score from function and store in variable
bestname[30]=viewbestscorename();   //retrieve best player name from function and store in array
printf("The current best score to beat is %d recorded by %s\n", bestscore,bestname);    //show current best score and name
printf("Please select from one of the following options and press enter: \n");      //menu title
printf("A - Play Pairs \n");      //option A to play game
printf("B - View Best Scores \n");      //option B to see current best scores
printf("C - Reset Best Scores \n");      //option C to reset best scores
printf("D - Exit Menu \n");      //option D to exit program
printf("Z - Cheat Mode \n");      //option Z for cheat mode
scanf(" %c",&playchoice);       //store users choice
}
while ((playchoice == 'C') || (playchoice == 'c'))        //only run if option C/c is chosen
{
resetbestscores();
printf("The scores have been reset!\n");
printf("Please select from one of the following options and press enter: \n");      //menu title
printf("A - Play Pairs \n");      //option A to play game
printf("B - View Best Scores \n");      //option B to see current best scores
printf("C - Reset Best Scores \n");      //option C to reset best scores
printf("D - Exit Menu \n");      //option D to exit program
printf("Z - Cheat Mode \n");      //option Z for cheat mode
scanf(" %c",&playchoice);       //store users choice
}
while ((playchoice == 'Z') || (playchoice == 'z')) //only run if option Z/z is chosen
{
playerscore=playgame_cheat();       //call function and returned value will be stored into playerscore variable
diduserplay=1;  //identify if user played and store into variable
if (playerscore==bestscore) //if the player equalled the best score
{
printf("Your score is %d and the best score is %d so you have failed to beat it this time.\n", playerscore,bestscore);  //end game message showing the user has not beaten the best score
printf("Please select from one of the following options and press enter: \n");      //menu title
printf("A - Play Pairs \n");      //option A to play game
printf("B - View Best Scores \n");      //option B to see current best scores
printf("C - Reset Best Scores \n");      //option C to reset best scores
printf("D - Exit Menu \n");      //option D to exit program
printf("Z - Cheat Mode \n");      //option Z for cheat mode
scanf(" %c",&playchoice);       //store users choice
}
else if (playerscore<13)        //if the user scored less than the lowest possible score
{
printf("You did not complete the game so your score has not been recorded.\n");  //confirming score not being recorded as game was not completed
printf("Please select from one of the following options and press enter: \n");      //menu title
printf("A - Play Pairs \n");      //option A to play game
printf("B - View Best Scores \n");      //option B to see current best scores
printf("C - Reset Best Scores \n");      //option C to reset best scores
printf("D - Exit Menu \n");      //option D to exit program
printf("Z - Cheat Mode \n");      //option Z for cheat mode
scanf(" %c",&playchoice);       //store users choice

}
else if ((playerscore<bestscore) && (playerscore>=13))   //if the users scored less than the current best score and was higher or equal to the best possible score
{
printf("Your score is %d and the best score was %d so you now have the best score!\n", playerscore,bestscore);  //end game message showing user has the new best score
printf("Please Enter Your Name and press enter:\n");      //prompt for the users name
scanf(" %s",&playername);       //store users entry
testname=validatename(playername);  //validate name using function
while (testname==0) //running when the users name is incorrectly formatted
{
printf("\n%s is the name you have entered, however this is an invalid input\n",playername);     //ask the user to re-enter name
printf("Please Enter Your Name and press enter: ");     //ask for name
scanf(" %s",&playername);       //store users name
testname=validatename(playername);  //validate name using function
}
FILE *fp;       // * is pointer - create file pointer
fp=fopen("highscore.txt", "w");    //open link in write mode
fprintf(fp, "%s " , playername);     //store players name in file
fprintf(fp, "%d" , playerscore);    //store players score in file
fclose(fp);     //close file
printf("Please select from one of the following options and press enter: \n");      //menu title
printf("A - Play Pairs \n");      //option A to play game
printf("B - View Best Scores \n");      //option B to see current best scores
printf("C - Reset Best Scores \n");      //option C to reset best scores
printf("D - Exit Menu \n");      //option D to exit program
printf("Z - Cheat Mode \n");      //option Z for cheat mode
scanf(" %c",&playchoice);       //store users choice
}
else
{
printf("Game over, your final score is %d and the best score is %d so you have failed to beat the best score!\n", playerscore,bestscore);  //end game message showing user has failed to beat the best score
printf("Please select from one of the following options and press enter: \n");      //menu title
printf("A - Play Pairs \n");      //option A to play game
printf("B - View Best Scores \n");      //option B to see current best scores
printf("C - Reset Best Scores \n");      //option C to reset best scores
printf("D - Exit Menu \n");      //option D to exit program
printf("Z - Cheat Mode \n");      //option Z for cheat mode
scanf(" %c",&playchoice);       //store users choice
}

}
if ((playchoice == 'D') || (playchoice == 'd'))        //only run if option D/d is chosen
{
if (diduserplay!='1')   //if user did not play game
{
printf("Hi %s, no score recorded this time.\n",playername);  //end game message showing no score recorded
}
else if (playerscore==bestscore)        //if user equalled best score
{
printf("Game over %s, your final score is %d and the best score is %d so you have failed to beat it this time.\n",playername,playerscore,bestscore);
}
else if (playerscore<13)    //if user score less than the lowest possible score
{
printf("Game over %s, you did not complete the game so your score has not been recorded.\n",playername);

}
else if ((playerscore<bestscore) && (playerscore>=13))      //if user scores less than the best score and equal or more to the best score
{
printf("Game over %s, your final score is %d and the best score was %d so you now have the best score!\n",playername,playerscore,bestscore);
printf("Please Enter Your Name and press enter:\n");
scanf(" %s",&playername);
testname=validatename(playername);
while (testname==0)
{
printf("\n%s is the name you have entered, however this is an invalid input\n",playername);
printf("Please Enter Your Name and press enter: ");
scanf(" %s",&playername);
testname=validatename(playername);
}
FILE *fp;       // * is pointer - create file pointer
fp=fopen("highscore.txt", "w");    //open link in write mode
fprintf(fp, "%s " , playername);     //write player name in file
fprintf(fp, "%d" , playerscore);       //write play score in file
fclose(fp);     //close file
}
else
{
printf("Game over %s, your final score is %d and the best score is %d so you have failed to beat the best score!\n",playername,playerscore,bestscore);
}
}
while ((playchoice != 'A') && (playchoice != 'B') && (playchoice != 'C') && (playchoice != 'D') && (playchoice != 'Z') && (playchoice != 'a') && (playchoice != 'b') && (playchoice != 'c') && (playchoice != 'd') && (playchoice != 'z'))
{
printf("Please select from one of the following options only:\n");
printf("A - Play Pairs \n");      //option A to play game
printf("B - View Best Scores \n");      //option B to see current best scores
printf("C - Reset Best Scores \n");      //option C to reset best scores
printf("D - Exit Menu \n");      //option D to exit program
printf("Z - Cheat Mode \n");      //option Z for cheat mode
scanf(" %c",&playchoice);       //store users choice
}
return playchoice;      //return choice to calling function
}

void createsavefiles()      //function to create the initial file for recording scores
{
int bestscore=0;        //declare variable and set intiial value
char bestscorename[30]; //declare variable array and set length
int i;      //declare variable for counted loop
FILE *fp;       // * is pointer - create file pointer
fp=fopen("HighScore.txt", "a");    //open link append - creates the file if it does not exist already
fclose(fp);                         //close link
fp=fopen("HighScore.txt", "r");    //open link in read mode

for (i = 0; i < 1; i++)
{
fscanf(fp, "%s ", &bestscorename[i]);     //read file
}
for (i = 1; i < 2; i++)
{
fscanf(fp, "%d" ,&bestscore);              //read file
}
fclose(fp);     //close file
if (bestscore<=12)       //identify if score is realistic if it exists
{
bestscore=9999;     //set variable to initial value
char bestname[30] = {'N','o','S','c','o','r','e'};  //set name to intiial value
FILE *fp;       // * is pointer - create file pointer
fp=fopen("highscore.txt", "w");    //open link
fprintf(fp, "%s " , bestname);     //write initial name to file
fprintf(fp, "%d" , bestscore);     //write initial score to file
fclose(fp);     //close file
}
}

int viewbestscores(void)        //function for viewing best score
{
char bestscorename[31];     //declare variable for the best score name
int i;      //declare variable for counted loop
int bestscore=0;        //declare variable for bestscore and intitial value
FILE *fp;       // * is pointer - create file pointer
fp=fopen("HighScore.txt", "r");    //open link in read mode

for (i = 0; i < 1; i++)
{
fscanf(fp, "%s ", &bestscorename[i]);     //read file for best score name
}
for (i = 1; i < 2; i++)
{
fscanf(fp, "%d" ,&bestscore);               //read file for best score
}
fclose(fp);     //close file
return bestscore;       //return best score to calling function
}

int viewbestscorename(void)
{
char bestscorename[31];
int i;      //declare variable for counted loop
int bestscore=0;        //declare variable for bestscore and intitial value
FILE *fp;       // * is pointer - create file pointer
fp=fopen("HighScore.txt", "r");    //open link in read mode

for (i = 0; i < 1; i++)
{
fscanf(fp, "%s ", &bestscorename[i]);     //read file for best score name
}
for (i = 1; i < 2; i++)
{
fscanf(fp, "%d" ,&bestscore);               //read file for best score
}
fclose(fp);     //close file
return bestscorename[30];
}

void resetbestscores(void)      //function to reset the best scores
{
int bestscore=9999;     //declare variable with initial value
char bestname[30] = {'N','o','S','c','o','r','e'};//declare variable with initial array values
FILE *fp;       // * is pointer - create file pointer
fp=fopen("highscore.txt", "w");    //open link in write mode
fprintf(fp, "%s " , bestname);  //write best score name
fprintf(fp, "%d" , bestscore);  //write best score
fclose(fp); //close file
}

int playgame_yes(void)  //function for playing pairs
{
int deck1[13];      //variable array for deck of cards 1
int deck2[13];      //variable array for deck of cards 2
int i,j1,j2,k;      //variables for randomising card order in decks
int card1,card2;    //variables for user choice of cards
int playerscore=0;  //variable for player score and initial value
char playgame='y';  //variable for playing the game and initial value
int cardnumbersdeck1[13] = {1,2,3,4,5,6,7,8,9,10,11,12,13}; //array for showing the cards in deck1
int cardnumbersdeck2[13] = {1,2,3,4,5,6,7,8,9,10,11,12,13}; //array for showing the cards in deck2
int low = 1;        //bottom of range of numbers for random
int high = 12;      //top of range of numbers for random
int matchedpairs=0; //count variable for matched pairs

for (i=0;i<13;i++)  //populate array with numbers 1-13
{
deck1[i] = i+1;
}
for (i=0;i<13;i++)  //populate array with numbers 1-13
{
deck2[i] = i+1;
}
for (i=0;i<1000;i++)    //randomise values 1000 times so that it is a true random
{
j1=rand() % (high-low +2);
j2=rand() % (high-low +2);
k=deck1[j2];
deck1[j2]=deck1[j1];
deck1[j1]=k;
}
for (i=0;i<1000;i++)    //randomise values 1000 times so that it is a true random
{
j1=rand() % (high-low +2);
j2=rand() % (high-low +2);
k=deck2[j2];
deck2[j2]=deck2[j1];
deck2[j1]=k;
}
while (playgame =='y')  //main game play
{

if (matchedpairs==13)    //if anumber of matched pairs equals 13 then there are no more left
{
printf("All cards complete!!\n");
playgame='n';
return playerscore;
}
else
{
printf("Cards Marked as 0 are complete:\n");
printf("Your current score is: %d\n",playerscore);      //tell user their current score
printf("Deck1:\n ");    //deck 1 card options

for (i=0;i<13;i++)
{
printf(" | %d",cardnumbersdeck1[i]);
}

printf("\nDeck2:\n ");  //deck 2 card options

for (i=0;i<13;i++)
{
printf(" | %d",cardnumbersdeck2[i]);
}
printf("\n ");
printf("Pick a card out of deck 1 (1-13): ");   //ask user to pick card from deck 1
scanf("%d", &card1);    //store users choice
card1=card1-1;      //take one step back in array as we are missing 0
while(deck1[card1]==0)  //check if card has already been paired
{
printf("You have already paired card %d out of deck 1 and it cannot be used again!\n",card1);
printf("Pick your first card (1-13): ");
scanf("%d", &card1);
card1=card1-1;  //take one step back in array as we are missing 0
}
while((deck1[card1]<=0) || (deck1[card1]>13))   //validate user choice
{
printf("This is not a valid option!  Please choose a card between 1 and 13\n");
printf("Pick your first card (1-13): ");
scanf("%d", &card1);
card1=card1-1;  //take one step back in array as we are missing 0
}
printf("Your card out of deck 1 has been flipped and it is a %d\n", deck1[card1]);  //tell the user the value of the card they have flipped

printf("Pick a card out of deck 2 (1-13): ");   //ask user to select card from deck 2
scanf("%d", &card2);
card2=card2-1;      //take one step back in array as we are missing 0
while(deck2[card2]==0)  //check if card has already been paired
{
printf("You have already paired card %d out of deck 2 and it cannot be used again!\n",card2);
printf("Pick your second card (1-13): ");
scanf("%d", &card2);
card2=card2-1;      //take one step back in array as we are missing 0
}
while((deck2[card2]<=0) || (deck2[card2]>13))   //validate user choice
{
printf("This is not a valid option!  Please choose a card between 1 and 13\n");
printf("Pick your first second (1-13): ");
scanf("%d", &card2);
card1=card1-1;  //take one step back in array as we are missing 0
}

printf("Your card out of deck 2 has been flipped and it is a %d\n", deck2[card2]);  //tell the user the value of the card they have flipped
if (deck1[card1]==deck2[card2]) //if the cards match
{
printf("That matches!\n");
matchedpairs=matchedpairs+1;
playerscore=playerscore+1;  //increment the player score
deck1[card1]=0; //set array position to be 0
deck2[card2]=0; //set array position to be 0
cardnumbersdeck1[card1]=0;  //set array position to be 0
cardnumbersdeck2[card2]=0;  //set array position to be 0
}
else    //if the choice is valid but the cards to not match
{
printf("That doesn't match!\n");
playerscore=playerscore+1;  //increment the player score
}
}
}
return playerscore; //return variable value to calling function
}

int playgame_cheat(void)        //function for cheat mode
{
int deck1[13];      //variable array for deck of cards 1
int deck2[13];      //variable array for deck of cards 2
int i,j1,j2,k;      //variables for randomising card order in decks
int card1,card2;    //variables for user choice of cards
int playerscore=0;  //variable for player score and initial value
char playgame='y';  //variable for playing the game and initial value
int cardnumbersdeck1[13] = {1,2,3,4,5,6,7,8,9,10,11,12,13}; //array for showing the cards in deck1
int cardnumbersdeck2[13] = {1,2,3,4,5,6,7,8,9,10,11,12,13}; //array for showing the cards in deck2
int low = 1;        //bottom of range of numbers for random
int high = 12;      //top of range of numbers for random
int matchedpairs=0; //count variable for matched pairs


for (i=0;i<13;i++)  //populate array with numbers 1-13
{
deck1[i] = i+1;
}
for (i=0;i<13;i++)  //populate array with numbers 1-13
{
deck2[i] = i+1;
}
for (i=0;i<1000;i++)    //randomise values 1000 times so that it is a true random
{
j1=rand() % (high-low +2);
j2=rand() % (high-low +2);
k=deck1[j2];
deck1[j2]=deck1[j1];
deck1[j1]=k;
}

for (i=0;i<1000;i++)    //randomise values 1000 times so that it is a true random
{
j1=rand() % (high-low +2);
j2=rand() % (high-low +2);
k=deck2[j2];
deck2[j2]=deck2[j1];
deck2[j1]=k;
}

while (playgame =='y')  //main game play
{

if (matchedpairs==13)    //if anumber of matched pairs equals 13 then there are no more left

{
printf("All cards complete!!\n");
playgame='n';
return playerscore;
}
else
{
printf("Cards Marked as 0 are complete:\n");
printf("Your current score is: %d\n",playerscore);
printf("The Cards In Deck 1 Are:\n");       //while in cheat mode provide user solutions of what cards are in what array position

for (i=0;i<13;i++)
{
printf(" | %d",deck1[i]);
}

printf("\n");
printf("The Cards In Deck 2 Are:\n");       //while in cheat mode provide user solutions of what cards are in what array position

for (i=0;i<13;i++)
{
printf(" | %d",deck2[i]);
}
printf("\n");
printf("Deck1:\n ");

for (i=0;i<13;i++)
{
printf(" | %d",cardnumbersdeck1[i]);
}

printf("\nDeck2:\n ");

for (i=0;i<13;i++)
{
printf(" | %d",cardnumbersdeck2[i]);
}
printf("\n ");
printf("Pick a card out of deck 1 (1-13): ");
scanf("%d", &card1);
card1=card1-1;
while(deck1[card1]==0)
{
printf("You have already paired card %d out of deck 1 and it cannot be used again!\n",card1);
printf("Pick your first card (1-13): ");
scanf("%d", &card1);
card1=card1-1;
}
while((deck1[card1]<=0) || (deck1[card1]>13))
{
printf("This is not a valid option!  Please choose a card between 1 and 13\n");
printf("Pick your first card (1-13): ");
scanf("%d", &card1);
card1=card1-1;
}
printf("Your card out of deck 1 has been flipped and it is a %d\n", deck1[card1]);

printf("Pick a card out of deck 2 (1-13): ");
scanf("%d", &card2);
card2=card2-1;
while(deck2[card2]==0)
{
printf("You have already paired card %d out of deck 2 and it cannot be used again!\n",card2);
printf("Pick your second card (1-13): ");
scanf("%d", &card2);
card2=card2-1;
}
while((deck2[card2]<=0) || (deck2[card2]>13))
{
printf("This is not a valid option!  Please choose a card between 1 and 13\n");
printf("Pick your first second (1-13): ");
scanf("%d", &card2);
card1=card1-1;
}

printf("Your card out of deck 2 has been flipped and it is a %d\n", deck2[card2]);
if (deck1[card1]==deck2[card2])
{
printf("That matches!\n");
playerscore=playerscore+1;
deck1[card1]=0;
deck2[card2]=0;
cardnumbersdeck1[card1]=0;
cardnumbersdeck2[card2]=0;
matchedpairs=matchedpairs+1;
}
else
{
printf("That doesn't match!\n");
playerscore=playerscore+1;
}
}
}
return playerscore;
}
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Please select from one of the following options only:
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Cards Marked as @ are complete:
Your current score is: @
Deckl:
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Deck2:
]2 ]2|3|]4|5]|]6|]7]8]9]|10]11]12] 13
Pick a card out of deck 1 (1-13): @
This is not a valid option! Please choose a card between 1 and 13
Pick your first card (1-13):
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Please select from one of the following options and press enter:
A - Play Pairs

- View Best Scores

Reset Best Scores

Exit Menu

Cheat Mode

NODO®

a
Cards Marked as @ are complete:
Your current score is: @
Deck1l:
l]1]2|3|]4|5]6|]7]8]9]|10]11]12] 13
Deck2:
]2 ]2|3|]4|5]|]6|]7]8]9]|10]11]12] 13
Pick a card out of deck 1 (1-13): 1
Your card out of deck 1 has been flipped and it is a 10
Pick a card out of deck 2 (1-13): 1
Your card out of deck 2 has been flipped and it is a 1
That doesn't match!
Cards Marked as @ are complete:
Your current score is: 1
Deck1l:
l]1]2|3|]4|5]6|]7]8]9]|10]11]12] 13
Deck2:
]2 ]2|3|]4|5]|]6|]7]8]9]|10]11]12] 13
Pick a card out of deck 1 (1-13): 1
Your card out of deck 1 has been flipped and it is a 10
Pick a card out of deck 2 (1-13): 2
Your card out of deck 2 has been flipped and it is a 10
That matches!
Cards Marked as @ are complete:
Your current score is: 2
Deck1l:
l]e|2|3|]4|5]|]6|]7]8]9]|10]11]12] 13
Deck2:
l]1]e|3|4]|5]|]6|]7]8]9]|10]11]12] 13
Pick a card out of deck 1 (1-13):
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Cards Marked as @ are complete:
Your current score is: 1
Deck1l:
l]1]2|3|]4|5]6|]7]8]9]|10]11]12] 13
Deck2:
]2 ]2|3|]4|5]|]6|]7]8]9]|10]11]12] 13
Pick a card out of deck 1 (1-13): 1
Your card out of deck 1 has been flipped and it is a 10
Pick a card out of deck 2 (1-13): 2
Your card out of deck 2 has been flipped and it is a 10
That matches!
Cards Marked as @ are complete:
Your current score is: 2
Deck1l:
l]e|2|3|]4|5]|]6|]7]8]9]|10]11]12] 13
Deck2:
l]1]e|3|4]|5]|]6|]7]8]9]|10]11]12] 13
Pick a card out of deck 1 (1-13): 1
You have already paired card @ out of deck 1 and it cannot be used again!
Pick your first card (1-13):
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The Cards In Deck 2 Are:
]e|e|oe|]e|e|11|e|e|e|e]|e|o]e
Deck1l:
l]e|e|oe|e|e|e|e]e|e|e]|e|e]| 13
Deck2:
|]e|]e|]e|]oe|]e|]6|]e6]|]e|]e]|]e]|]e|e]|e
Pick a card out of deck 1 (1-13): 13
Your card out of deck 1 has been flipped and it is a 11
Pick a card out of deck 2 (1-13): 6
Your card out of deck 2 has been flipped and it is a 11
That matches!
All cards complete!!
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Your current score 1is: 12

The Cards In Deck 1 Are:
]e|e|oe|e|e|e|e]e|e|e|e]|e]|11

The Cards In Deck 2 Are:
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Deckl:
l]e|e|oe|e|e|e|e]e|e|e]|e|e]| 13

Deck2:
|]e|]e|]e|]oe|]e|]6|]e6]|]e|]e]|]e]|]e|e]|e
Pick a card out of deck 1 (1-13): 13

Your card out of deck 1 has been flipped and it is a 11

Pick a card out of deck 2 (1-13): 6

Your card out of deck 2 has been flipped and it is a 11

That matches!

All cards complete!!

Your score is 13 and the best score was 9999 so you now have the best score!

Please Enter Your Name and press enter:

Brett

Please select from one of the following options and press enter:

A - Play Pairs

- View Best Scores

Reset Best Scores

Exit Menu

Cheat Mode
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Your current score is: 12
The Cards In Deck 1 Are:
]e|]e|]e|]e|e|]o]|]e|]e|]e]|]e]|]5]a4]|s
The Cards In Deck 2 Are:
]e|8|]e|]e|]e]|]s&sa|]e|]e|]5]|]e]|]e]e]|e
Deckl:
]e|e|oe|]e|e|e|e|]e]e]|e|11]12] 13
Deck2:
]e|]2|]e|]e|]e|]6|]e6]|]e6]|]9]|]e]|]e|e]|e
Pick a card out of deck 1 (1-13): 11
Your card out of deck 1 has been flipped and it is a 5
Pick a card out of deck 2 (1-13): 9
Your card out of deck 2 has been flipped and it is a 5
That matches!
Cards Marked as @ are complete:
Your current score is: 13
The Cards In Deck 1 Are:
|]e|]e|]e|]e|]e|]o]|]e|]e|]e]|]e]|]e]|s]|s
The Cards In Deck 2 Are:
]e|8|]e|]e|]e|]sa|]e|]e|]e]|]e]|]e]e]|e
Deckl:
l]e|e|oe|]e|]e|e|e|]e]|e|e|e]|12]13
Deck2:
|]e|]2|]e|]e|]e|]6|]e6|]e|]e|]e]|]e|e]|e
Pick a card out of deck 1 (1-13): 12
Your card out of deck 1 has been flipped and it is a &
Pick a card out of deck 2 (1-13): 6
Your card out of deck 2 has been flipped and it is a &
That matches!
Cards Marked as @ are complete:
Your current score is: 14
The Cards In Deck 1 Are:
|]e|]e|]e|]e|e|]o]|]e|]e|]e]|]e]|]e]e]|s
The Cards In Deck 2 Are:
]e|8|]e|]e|e|]oeo|]e|]e|]e]|]e|]e]e]|e
Deckl:
l]e|e|oe|e|e|e|e]e|e|e]|e|e]| 13
Deck2:
|]e|]2|]e|e|e|o|]e|]e|]e]|]e]|]e|e]|e
Pick a card out of deck 1 (1-13): 13
Your card out of deck 1 has been flipped and it is a 8
Pick a card out of deck 2 (1-13): 2
Your card out of deck 2 has been flipped and it is a 8
That matches!
All cards complete!!
Game over, your final score is 15 and the best score is 13 so you have failed to beat the best score!
Please select from one of the following options and press enter:
A - Play Pairs
- View Best Scores
Reset Best Scores
Exit Menu
Cheat Mode
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Please select from one of the following options and press enter:
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- Exit Menu
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The current best score to beat is 13 recorded by Brett

Please select from one of the following options and press enter:
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Exit Menu

Cheat Mode

NODO®




image11.tiff
Please select from one of the following options and press enter:

A -

ONDO®

The

Play Pairs
View Best Scores
Reset Best Scores
Exit Menu
Cheat Mode

scores have been reset!

Please select from one of the following options and press enter:

A -

WNOO®

The

Play Pairs
View Best Scores
Reset Best Scores
Exit Menu
Cheat Mode

current best score to beat is 9999 recorded by NoScore

Please select from one of the following options and press enter:

A -

T NODOW®
1

Play Pairs
View Best Scores
Reset Best Scores
Exit Menu
Cheat Mode




image12.tiff
Please select from one of the following options and press enter:
A - Play Pairs

- View Best Scores

Reset Best Scores

Exit Menu

Cheat Mode
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The scores have been reset!

Please select from one of the following options and press enter:
A - Play Pairs

- View Best Scores
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Exit Menu
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The current best score to beat is 9999 recorded by NoScore
Please select from one of the following options and press enter:
A - Play Pairs

- View Best Scores
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Hi , no score recorded this time.
Goodbye
Program ended with exit code: 9|
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