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Questions
Question 1
A variable is a memory location for storing information in a computer programme. Variables are important as they set aside room in the memory for the variable to be stored. Variables are also important in computer programs as they allow values to be stored and changed as the program is executed, as apposed to constants which remain the same throughout [1]

Question 2
A for loop is also called a counting-loop because the loop runs as many times as stipulated by a counter. An example may be a program that needs to allow a user to enter 5 separate values. By including a variable int called ‘i’ and using the for loop “for (i = 0; i < 5; i++)”, the loop would run 5 times. The formula can be described as “i is equal to 0. Whilst i is less than 5, add 1 to i”. This means that the loop will run for 5 iterations. i=0,i=1,i=2,i=3,1=4
Question 3
An array is a collection of data items, all of the same type, accessed using a common name. A one-dimensional array is like a list and a two dimensional array is like a table. [2] Arrays are often used alongside loops, to perform the same calculations on all ( or some part ) of  the data items in the array. [2]. 



Exercise 1
· Declare variables. 1x string, 1x float, 1x integer
· Allow user to input into each variable
· Print information entered into each variable at end of program
To display the three variables required by the exercise, a string, a float and an integer need to be declared at the beginning of the code. To allow for longer first names, up to 15 characters were allowed to be entered into the string. The float allows for a decimal figure to be entered. In the statement for the float, the user is notified to include their height to two decimal places. Later in the code where the final information is displayed,  the float value is only displayed to 2 decimal places, so notifying the user to only enter a value that has already been rounded allows for the correct information to be displayed later on. The integer allows for whole numbers, which an age will always be. 
The user is allowed to enter the three separate values one after each other, before displaying the information entered at the end of the program
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As long as the inputted values are entered correctly, then the program runs as expected



Code:
void main()
{
	char name[16];   //This variable is a string. It declares a variable that allows a user to enter a string of characters up to 15 characters in length
	float height;   // This variable allows a decimal figure
	int age;        // This variable allows a whole integer


	printf("Please enter your first name here:");
	scanf("%s", &name);

	printf("Please enter your height, in metres, to two decimal places: ");
	scanf("%f", &height);

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

	printf("\nYour name is %s, your height is %.2fm and your age is %d", name, height, age);
	

	
}


Exercise 2
· Declare variables for all parts of formulas and totals
· Allow user to enter radius value 
· Calculate and store area of circle
· Allow user to enter height of triangle
· Allow user to enter base of triangle
· Calculate and store area of triangle
· Subtract area of triangle from area of circle
· Print final total to user
To solve the problem. Individual areas need to be worked out before working out the final blue area. The program must allow the user to enter radius of the circle, which would allow the area of the circle to be calculated. The program must then allow the user to enter the base and the height of the triangle, thus calculating the triangles’ area. Once these two values are calculated, the triangles area will be subtracted from the circle and the answer will be displayed to the program user.
In order to complete this problem, variables need to be declared for all the separate parts of the different equations. Floats are used to allow users to enter decimal figures. The floats needed to cover the base and height of the triangle, along with the overall area of the triangle. The floats for the circle that were needed were the radius of the circle and the overall area. A constant variable was declared for Pi and set to 3.14159 as this would never change. A float is needed for the final answer, which would be the area of the circle, minus the area of the triangle. 
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AreaT = Area of triangle
AreaC= Area of circle
AreaB= Area of Blue shaded part

The other variables are as noted. 
The first part of the program allows the working out of the entire area of the circle:
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The next part of the code allows the user to enter the base and height values of the triangle in order to work out the triangle’s area
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Once the two areas are worked out, the triangles’ area can be subtracted from the circles area to work out the blue area:
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Working Example 1:
[image: ]
Working Example 2:
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Code:
#include <stdio.h>

void main()
{
	float radius, areaT, areaC, base, height, AreaB;
	const float PI = 3.14159;
	 

	printf("Please enter the radius of the circle: ");
	scanf("%f", &radius);

	areaC = (PI * radius * radius);

	printf("\nThe area of the circle is: %f",areaC);

	printf("\n\nPlease enter the base of the triangle here: ");
	scanf("%f", &base);

	printf("Please enter the height of the triangle here: ");
	scanf("%f", &height);

	areaT = (base * height) /2;

	printf("\nThe area of the triangle is: %f", areaT);

	AreaB = (areaC - areaT);

	printf("\n\nThe area of the blue shaded section is: %f", AreaB);

	
}




Exercise 3
· Declare array with space to enter 5 values
· Allow user to input 5 separate values into array
· Calculate and store total of the 5 values entered in to array
· Print initial pre-VAT total to user
· Use formula VAT = total * 0.2 to calculate VAT
· Display VAT total to user
· Add pre-VAT total and VAT total to find final total
· Print final total to user
The program must allow the storing of 5 values, under 1 array. Once the 5 values have been entered, the program must calculate the total of the array and display this initial figure to the user. A formula will then be needed to find the VAT value of the total and these two values will need to be totalled, before displaying the final total to the user
For this exercise, an array containing the option to enter 5 separate values is needed. As the values entered were prices, floats are used to allow for a decimal option to be entered.
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The float myarray[5] allows for the entry of 5 different values:
myarray[0]
myarray[1]
myarray[2]
myarray[3]
myarray[4]

The user is then welcomed to the program before requesting they enter their first product price. A £ currency code (\x9c) is used to make it clear to the user what they are expected to type in.
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The user is then prompted to add in the other 4 values. At this point, the program doesn’t do anything bar letting a user input 5 decimal values into the program. 

The 5 variables inputted by the user then need to be added together. An integer is also created for the counter of the for loop. This allows the formula to be created that adds the separate values of myarray into one total

[image: ]

Here we can see the new variables have been added to the code to allow for the addition of the separate values, along with the integer for the counter, ‘i’.

A formula is then created for the ‘for’ loop
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Firstly, “total” has to be defined as zero. “total” needs a value for the equation to work properly. Having it undefined would cause an error, as you’d need to add an undefined value to a known value, which wouldn’t work. But as we are only adding the values found in the myarray[5] variables, total needs to be zero. 

The for loop works by looking at the value of ‘i’. This is also declared as zero in the beginning of the code. So, whilst ‘i’ is equal to zero and less than 5, the value of ‘i’ will increase by 1. This means that this for loop will run 5 times:

myarray[0]
myarray[1]
myarray[2]
myarray[3]
myarray[4]

The equation states that the total = total + myarray[i]. On each iteration, the value of the total goes up by the value contained in the array. For example, if a user enters the value “10.50” for every value in the array, the equation would work as follows:

0 = 0 + 10.50                           (10.50 is the value contained in myarray[0]
10.50= 10.50 + 10.50              (10.50 is the value contained in myarray[1])
21 = 21 + 10.50                       (10.50 is the value contained in myarray[2])
31.50 = 31.50 + 10.50             (10.50 is the value contained in myarray[3])
42 = 42 + 10.50                       (10.50 is the value contained in myarray[4])

The for loop then stops, as i has reached the value 4. The next value would be 5, which does not fall in the i = 0; i <5  bracket.

The total of this addition would be 52.50. We can see a working example of the code below:
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The total can be seen on the last line of code. To tidy this up, the code is amended to explain what the value is and the ‘£’ symbol is added. The code is also changed to display 2 decimal places in line with the fact this is a currency amount:
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Here we can see the addition of the array values but displayed properly to the user:
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Testing with other values shows the program runs as expected
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As long as valid inputs are entered, the eqution works as expected, adding the 5 values entered into the array and displaying them to the user.
Once the total amount has been worked out, the VAT can be calcukated and it can be added to the total, giving the final amount. An extra float variable is created to store the VAT amount
[image: ]
VAT is currently at 20%, so to calculate the VAT, the formula is: VAT = total * 0.2.
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A print function is then used to display the VAT value to the user

[image: ]
Once the total excluding Vat and the VAT value are calculated, the overall total can be found. Another variable is created to hold the final total, called ftotal.
[image: ]
The equation ftotal = total + VAT gives the final amount. This is then displayed to the user
[image: ]

Working example:

[image: ]


Code:
#include <stdio.h>

void main()
{
	float myarray[5];
	float total, VAT, ftotal;
	int i;

	i = 0;
	

	printf("Welcome to the shopping calculator\n\nPlease enter the price of your first product here: \x9c");
	scanf("%f", &myarray[0]);

	printf("\nPlease enter the price of your second product here: \x9c");
	scanf("%f", &myarray[1]);

	printf("\nPlease enter the price of your third product here: \x9c");
	scanf("%f", &myarray[2]);

	printf("\nPlease enter the price of your fourth product here: \x9c");
	scanf("%f", &myarray[3]);

	printf("\nPlease enter the price of your fifth product here: \x9c");
	scanf("%f", &myarray[4]);

	total = 0; //total needs to be defined as 0 for below calculation to work. For loop adds each array together

	for (i = 0; i < 5; i++)
	{

		{

			total = total + myarray[i];
		}

	}

	printf("\nThe total of your items, excluding VAT, is: \x9c%.2f", total);

	VAT = total * 0.2;   //VAT is 20%, so multiplying total by 0.2 gives figure needed

	printf("\n\nThe total amount of VAT on your items is: \x9c%.2f", VAT);

	ftotal = total + VAT;   //final total adds pre-VAt total with the VAT value

	printf("\n\nThis brings your overall total to: \x9c%.2f\n", ftotal);

}


Exercise 4
· Allow user to enter choice of whether to play game or not
· If user selects yes, display three random numbers on screen. 
· Notify user of how much they have won, depending on random numbers generated
· Offer user to spin again
· If yes, repeat above process
· If no, exit program
For this exercise, random numbers will need to be generated, so the additional libraries must be included along with integers for my random numbers, as well as my high and low range. As the slot machine needs to display 3 random numbers, three integers are needed. 
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The code is needed for 3 random numbers to be generated and displayed on screen. At this point, testing only confirms that the numbers displayed are random and within range:
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This is tested a few times to check the values displayed are different and within range:
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Once the random numbers are tested, an option to allow the user to enter their choice of whether to play the game or not is created

[image: ]
The program prompts the user to enter their choice and the decision is stored. A while loop is then created. If the ‘Y’ option is selected, the slot machine section of the program runs. The three random numbers are displayed and the program  notifies the user of what they have won. The int variable ‘jackpot’ has been created so the formulas can reference the jackpot value and work out what the user has won
[image: ]

Before allowing the user to have another go, the program is created to allow the user one run through before the program exits. This allows for testing to make sure the formulas are correct and the correct statements are displayed to the user.

Example of user stating they don’t want to play game:
[image: ]

Working examples:
[image: ]
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Partial Code:
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

void main()
{
	int myrand1, myrand2, myrand3, total;
	int low = 1;   //lowest value of range
	int high = 5;  // Highest value of range
	char choice;
	total = 0;
	int jackpot = 5;

	srand(time(NULL));


	printf("SLOT MACHINE\n\n Would you like to spin? Y/N: "); //This prompts user for their decision
	scanf("%c", &choice); //Stores users decision

	if (choice == 'Y')
	{

		myrand1 = rand() % (high - low + 1) + low;
		myrand2 = rand() % (high - low + 1) + low;
		myrand3 = rand() % (high - low + 1) + low;

		printf("%d %d %d", myrand1, myrand2, myrand3);

		if (myrand1 == jackpot && myrand2 == jackpot || myrand1 == jackpot && myrand3 == jackpot || myrand2 == jackpot && myrand3 == jackpot) // This formula states that if two fives appear, then 100 points will be one by the user 
		{
			printf("\nCongratulations. You've won 100 points!\n");
			

		}

		else if (myrand1 == myrand2 && myrand1 == myrand3) // This states that if the first random number is the same as the second AND the third, then the user wins 20 points. I.E 2,2,2 or 4,4,4 etc
		{
			printf("\nCongratulations. You've won 20 points!\n");
			


		}

		else if (myrand1 == jackpot && myrand2 == jackpot && myrand3 == jackpot)
		{
			printf("\nJACKPOT!!! You win 2000 points\n");
			

		}

		else
		{
			printf("\nBetter luck next time. You win nothing\n");
			

		}

		
	}

	else
	{
		printf("Thanks for playing");
	}
	
}
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