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[bookmark: _Toc2555697]What is a variable and why are they important in writing programs?

Whilst using a C program, a variable is known as a container, which means storing into the computer’s memory the specified data value inputted by the user by giving it a name. This allows the writer to use the variable by referencing the name whenever needed. It is common for the variables to be named something simple yet relatable to what the specified variable is used for, naming the variable ‘vat’ for having calculations which is designed to work out the VAT cost for example. This then helps the writer by easily recalling the names of variables when needed. [1]
There are some rules which needs to be considered whilst naming variables in C programs. The most common that catch programmers out is variables are case sensitive. It’s easy to fall into the trap when starting a new line to make the first character a capital, but when referring back to that variable and only use lower case, the program will not associate that word with the wanted variable. For example, RED, Red and red would be classed as different variables. This does of course have its own advantages, allowing the programmer the use of the same term if needing more than one variation. Another thing to keep in mind, they must begin with either a letter or an underscore. The reason behind this, it simply won’t be accepted by the program. Using a variation of digits and letters after the first initial though is fine, but the use of special symbols other than underscore will simply not work. [2]

[bookmark: _Toc2555698]Explain why the for-loop can also be referred to as a counting-loop and give an example of when they would be used.

Simply put, Loops are used to repeat a specific section of code, giving the programmer great versatility in regard to how many lines of code is needed for the program to function. Loops are used when the section of code needs to be repeated a certain number of times or until a specific condition is met before continuing. For this reason, it is also known as a ‘counting-loop’. A great example would be to use a for loop to help repeat a section of code to help count down to the well known children’s song ‘Green bottles on the wall’.

	int i;

	for (i = 10; i>=1; i--)

	{
		if (i != 1) // Not equal to 1 - plural bottles
		{
			printf("%d Green bottles standing on the wall\n",i);
		}
		else // Equal to 1 - singular bottles
		{
			printf("%d Green bottle standing on the wall\n",i);
		}
	}


Thanks to the loop, instead of writing code for each change in number, the code will forever loop back on itself until the specific requirements are met, which in this case only have the one bottle left.

[bookmark: _Toc2555699]Explain what an array is, what their features are and give an example of when one would be used.

An array is a group of data of the same type which can be accessed by referring to a common type such as ‘char’, ‘float’ or ‘int’. As for the use of an array, if a programmer was to input 500 different names of products and their prices, and was then tasked to find the average cost, looping the array to easily calculate the average cost.  
Here is an example of a one dimensional Array [2]
     int i; 
     int arr[5] = {10,20,30,40,50}; 
    
        // declaring and Initializing array in C 
        //To initialize all array elements to 0, use int arr[5]={0}; 
        /* Above array can be initialized as below also 
        arr[0] = 10; 
        arr[1] = 20; 
        arr[2] = 30; 
        arr[3] = 40;
        arr[4] = 50; */
 
     for (i=0;i<5;i++) 
     { 
         // Accessing each variable
         printf("value of arr[%d] is %d \n", i, arr[i]); 
      } 

Here is an example of a two dimensional Array [2]
int main()
{
   int i,j;
   // declaring and Initializing array
   int arr[2][2] = {10,20,30,40};
   /* Above array can be initialized as below also
      arr[0][0] = 10; // Initializing array
      arr[0][1] = 20;
      arr[1][0] = 30;
      arr[1][1] = 40; */
   for (i=0;i<2;i++)
   {
      for (j=0;j<2;j++)
      {
         // Accessing variables
         printf("value of arr[%d] [%d] : %d\n",i,j,arr[i][j]);
      }
   }
}
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#include <stdio.h>

void main()
{
	int age;
	float height;
	char name[15];

	printf("Please enter your name: "); // Ask for username
	scanf(" %s", &name);                // Getting usename and storing in name

	printf("Please enter your age: ");
	scanf("%d", &age);

	printf("Please enter your height: ");
	scanf("%f", &height);

	printf("\nHi %s", name);
	printf("\nYou are %d years old", age);
	printf("\nYou are %.2f tall\n", height);
}

[bookmark: _Toc2555702]Exercise 2:

#include <stdio.h>
#define PI 3.142

void main()
{
	float circlearea;
	float triarea;
	float circleradius;
	float tribase;
	float triheight;
	float totalarea;

	printf("Enter radius: ");
	scanf("%f", &circleradius);

	printf("Enter triangle base: ");
	scanf("%f", &tribase);

	printf("Enter triangle height: ");
	scanf("%f", &triheight);

	circlearea = PI * (circleradius*circleradius);
	triarea = ((tribase*triheight) / 2);
	totalarea = circlearea - triarea;

	printf("The cirle area is %.2f\n", circlearea);
	printf("The triangle area is %.2f\n", triarea);
	printf("The shaded area is %.2f\n", totalarea);
[bookmark: _Toc2555703]Exercise 3:

Below is a program written to be a ‘Fruit Machine’ style game using numbers. The game will randomise 3 numbers from 1 – 5, awarding points depending on which numbers appear. The program should allow the ‘player’ to play multiple times in a row keeping the points earned until ending.

#include <stdio.h>

void main()
{
	float totalprice=0, vat=0, vatprice=0; // Declaring variables
	float products[5];
	int i;

	for (i = 0; i < 5; i++) // For loop to get input
	{
		printf("please enter product price: ");
		scanf("%f", &products[i]);
	}

	for (i = 0; i < 5; i++) // Adding up to get total
	{
		totalprice = totalprice + products[i];
	}

	printf("Total before VAT is: %.2f", totalprice);

	vat = (totalprice*0.2); // work out 20% vat
	vatprice = totalprice + vat;

	printf("Total price plus VAT = %.2f", vatprice);
}


[bookmark: _Toc2555704]Exercise 4:

#include <stdio.h>
#include <stdlib.h>
#include <time.h>

void main()
{
	int myarray[3];      // Array size of 3
	int low = 1;         // Lowest of range
	int high = 5;        // Highest of range
	srand(time(NULL));   // Seed randomness
	int i;               // Used for looping
	char play;           // Used to enter game loop
	int points = 0;

	printf("Would you like to play Jackpot? ");
	scanf(" %c", &play);

	while (play == 'Y' || play == 'y') // If the player enters Y or y, they play the game
	{
		for (i = 0; i < 3; i++) // Generates a random number and places it in the array
		{
			myarray[i] = rand() % (high - low + 1) + low;
		}
		
		for (i = 0; i < 3; i++)
		{
			printf("%d", myarray[i]);
		}
		printf("\n");
		
		if (myarray[0] == 5 && myarray[1] == 5 && myarray[2] == 5)
		{
			points = 2000;
		}
		else if (myarray[0] == 4 && myarray[1] == 4 && myarray[2] == 4)
		{
			points = 20;
		}
		else if (myarray[0] == 3 && myarray[1] == 3 && myarray[2] == 3)
		{
			points = 20;
		}
		else if (myarray[0] == 2 && myarray[1] == 2 && myarray[2] == 2)
		{
			points = 20;
		}
		else if (myarray[0] == 1 && myarray[1] == 1 && myarray[2] == 1)
		{
			points = 20;
		}
		else if (myarray[0] == 5 && myarray[1] == 5)
		{
			points = 100;
		}
		else if (myarray[1] == 5 && myarray[2] == 5)
		{
			points = 100;
		}
		else if (myarray[0] == 5 && myarray[2] == 5)
		{
			points = 100;
		}
		else
		{
			printf("Unlucky ");
		}

		printf("Your score is %d", points);
		printf("\nWould you like to spin again? ");
		scanf(" %c", &play);

	}
	 // If the player hasn't enetered the Y or y, they go to this else
	printf("Please come back again :)\n");
	
}



[bookmark: _Toc2555705]Proof-Testing

The images are screenshots of proof testing the program for any bugs the programming might have which could break the game. Below are multiple screenshots of different tests proving the code works as intended and what happens if any code breaks occur. 
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