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1. [bookmark: _Toc534799571][bookmark: _Toc15043886]Introduction:

[bookmark: _Toc15043887]PART A (UNDERSTANDING)

[bookmark: _Toc15043888]This report was created to present a clear understanding of the working and implementation regarding C programming and thus each of these have been discussed below as the following…

[bookmark: _Toc15043889]Variables:

Variables are symbols or names that are designated as a value and are typically used in “expressions” which are a combination of these values. These variables can be represented in various forms (numeric values, characters, memory addresses etc.)
Their importance when it comes to writing programs comes from the flexibility they provide when it comes to creating said programs.
[bookmark: _Toc15043890]Loops:

Loops are one of the main basic functions utilised in computer programming, two notably used types of loops in C programming are for-loops and counting-loops.
However for-loops can also referred as “counting-loops” which at first can lead to some confusion for novice programmers and the reason for this is because it keeps track of said iterations by utilising a “counter”.
An example of this would be a racing game where the number loops or “laps” is required to finish the race is already known and each time the racer crosses the line, +1 lap is added to the counter.

[bookmark: _Toc15043891]Arrays:

Arrays are a type of data structure that contains a number of “elements” and these elements typically consist of data types like integers or strings. This function is normally used in programming to organise data in way that is easier to be sorted or searched.
Some of the main features of arrays are that they hold elements of the same type, are stored in specific memory, 2D elements are stored row by row in specific memory locations, the names of said arrays are the “address” of the first element and the size of said arrays are of constant expressions (not variables).
An example of when these may be used would be in making certain games like battleships
[bookmark: _Toc15043892]PART B (IMPLEMENTATION)

Exercise 1:
Identify the problem:
Pseudo code: 
Enter age 
Stores age (int)
Print the age to console
	Enter height
	Store height (float)
	Print height
	Printed string name
Annotated Code
#include<stdio.h>

void main()
{
	//Variables
	int myage;
	float myheight;
	char myname[6] = { 'S','h','a','u','n' };

	printf("How old are you? "); //print to screen
	scanf("%d", &myage);	
	printf("Thanks, you entered %d", myage);
	

	printf("\nHow tall are you? ");
	scanf("%f", &myheight);
	printf("Thanks, you entered %.2f", myheight);

	printf("\nmy name is %s\n", myname);
}
Testing
1 normal values
[image: ]
Result: Program ran as expected.
2 characters instead of numbers
[image: ]
Result: Program failed.
[bookmark: _GoBack]Exercise 2:
Pseudo code:
Enter radius
Print calculation for area of circle
Enter base and height
	Print calculation for area of triangle
	Print calculation for area of blue shaded area
Annotated Code:
#include <stdio.h>

void main()
{
	//Variables
	int radius, base, height, AreaOfCircle, AreaOfTriangle;
	float PI = 3.142;
	float BlueArea;
	printf("Enter the radius of the circle:");//Print to screen
	scanf("%d", &radius);

	AreaOfCircle = PI * radius * radius;

	printf("\nThe area of your circle is %dcm squared\n\n", AreaOfCircle);

	printf("Enter the base of the triangle:");
	scanf("%d", &base);

	printf("Enter the height of the triangle:");
	scanf("%d", &height);

	AreaOfTriangle = base * height / 2;

	printf("\nThe area of your triangle is %dcm squared\n\n", AreaOfTriangle);

	BlueArea = AreaOfCircle - AreaOfTriangle;

	printf("\nThe area of the blue shaded area is %.2fcm squared\n\n", BlueArea);
}
Testing:
Normal values:
[image: ]
Result: Program ran as expected.
Using characters instead of numbers:
[image: ]
Result Program failed.
Exercise 3:
Pseudo code:
Enter price
Stores price (float)
	Create total from prices
	Add 20% VAT to total
	Print total
Annotated Code:
#include <stdio.h>

void main()
{
	float prices[5];//Set up array
	int i;
	int VAT = 0.2;
	float total = 0;
	//Allow the user to enter price
	for (i = 0; i <= 4; i++)
	{
		printf("Please enter price: ");
		scanf("%f", &prices[i]);
	}


	//Print on the screen
	for (i = 0; i <= 4; i++)
	{
		printf("%.2f\n", prices[i]);
	
		total = total + prices[i];
	}
	printf("%.2f\n", total);
}
Testing:
Normal values:
[image: ]
Result: Program ran as expected.
Using characters instead of numbers:
[image: ]
Result: Program failed.
Exercise 4:
Pseudo code:
Print message asking user if they wish to spin again or exit
If they press 1 spin again
Print result of randomised calculation
Print message again asking user if they wish to spin again or exit
If they press 0 exit game
End program
Annotated Code:
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

int main(void)
{
	int myrand;
	int reel1, reel2, reel3;					//lowest of range
	int high = 5;					//highest of range
	int finish = 1;
	int points, win, cumpoints;


	/* Intializes random number generator */
	time_t t;
	srand((unsigned)time(&t));
	cumpoints = 0;

	do {

		win = 0;
		int reel1 = rand() % 5;
		int reel2 = rand() % 5;
		int reel3 = rand() % 5;

		printf("%d ", reel1);
		printf("%d ", reel2);
		printf("%d\n", reel3);

		if (reel1 == 1 && reel2 == 1 && reel3 == 1)
		{
			points = 20;
			win = 1;
			cumpoints = cumpoints + points;
		}
		else if (reel1 == 2 && reel2 == 2 && reel3 == 2)
		{
			points = 20;
			win = 1;
			cumpoints = cumpoints + points;
		}
		else if (reel1 == 3 && reel2 == 3 && reel3 == 3)
		{
			points = 20;
			win = 1;
			cumpoints = cumpoints + points;
		}
		else if (reel1 == 4 && reel2 == 4 && reel3 == 4)
		{
			points = 20;
			win = 1;
			cumpoints = cumpoints + points;
		}
		else if (reel1 == 5 && reel2 == 5 && reel3 == 5)
		{
			points = 2000;
			win = 1;
			cumpoints = cumpoints + points;
		}
		else if (reel1 == 5 && reel2 == 5 && reel3 != 5)
		{
			points = 100;
			win = 1;
			cumpoints = cumpoints + points;
		}
		else if (reel1 != 5 && reel2 == 5 && reel3 == 5)
		{
			points = 100;
			win = 1;
			cumpoints = cumpoints + points;
		}
		else if (reel1 == 5 && reel2 != 5 && reel3 == 5)
		{
			points = 100;
			win = 1;
			cumpoints = cumpoints + points;
		}

		if (win == 1)
		{
			printf("You Win, and your points are %i\n", cumpoints);
		}
		else
		{
			printf("You Lose, and your points are %i\n", cumpoints);
		}

		printf("Do you wish to Spin Again Press 1 , to exit Press 0");
		scanf("%d", &finish);

	} while (finish == 1);

	printf("Total Cumalative Points are %i\n", cumpoints);
}
Testing:
Normal values:
[image: ]
Result: Program ran as expected
Typing incorrect values:
[image: ]
Result: Program failed
[bookmark: _Toc7521868][bookmark: _Toc15043893]PART C (IMPLEMENTATION - FUNCTION BASED)

Pseudo code:
	Select both cards
	Calculate random card choice
	If cards match, print message indicating said match
	If cards don't match, print message indicating no match
	Print message asking user to choose between continuing or ending game
	Annotated Code:
#include <stdio.h>
#include <stdlib.h>
#include<time.h>
#include<stdbool.h>



int seed[12] = { 1,1,2,2,3,3,4,4,5,5,6,6 };
int pairs[12] = { 0,0,0,0,0,0,0,0,0,0,0,0 };

void RandomArrayPopulation()
{
	// Randomly Populate the pairs array
	// Retain Pairs in Random arrays
	int wcount = 0;
	while (wcount < 12)
	{
		int c = rand() % 12;
		if (pairs[c] == 0)
		{
			pairs[c] = seed[wcount];
			wcount++;
		}
	}
}
int main(void)
{
	/* Intializes random number generator */
	time_t t;
	srand((unsigned)time(&t));
	int card1, card2;
	int finish = true;
	int score = 0;
	/* Randomly Populate the Pairs Array */
	RandomArrayPopulation();

	do
	{
		printf("Please select Card 1:(0-11)");
		scanf("%d", &card1);
		printf("Card = %d\n", pairs[card1]);

		printf("Please select Card 2:(0-11)");
		scanf("%d", &card2);
		printf("Card = %d\n", pairs[card2]);

		if (pairs[card1] == pairs[card2])
		{
			printf("That's a match\n");
			score = score + 5;
			//pairs[card1] = 0;//take out of the game
			//pairs[card2] = 0;//take out of the game
		}
		else
		{
			printf("Sorry not a match\n");
		}
		printf("Do you wish to continue Press 1 , to exit Press 0");
		scanf("%d", &finish);
		system("cls");
	} while (finish == 1);
	printf("Your Score = %d\n", score);
	printf("Pairs Array --- ");
	for (int i = 0; i<12; ++i) {
		printf("%d ", pairs[i]);
	}
}
Testing:
Normal values:
[image: ]
Result: Program ran as expected
Using characters instead of values:
[image: ]
Result: Program failed
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