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Part A – Understanding
[bookmark: _Toc1744035]A1 Variables
A variable is a block of memory reserved for a particular piece of data. It can be used to store values such as numbers, decimals or characters [1]. Variables can be used throughout a program to call the value stored for use in calculations, operations or for display to the user.
Variables are integral to programming as they are a method of recording a user’s input, providing a user with an output, and are often called and utilised by the program as required to complete its processes.

[bookmark: _Toc1744036]A2 For Loops
A for-loop can be referred to a counting loop as it can be used to repeat an operation a set number of times; each time the loop completes, a ‘counter variable’ can be incremented until it meets set criteria, at which point the for-loop will end[1]. This is essentially a method of ‘counting’ the number of loops completed. It can be read as:
FOR (a value which is equal to x, whilst the value meets criteria, perform the below operation and then an action to the value) {
*Operation*
}
An example of a for-loop in use is to print all the digits stored in an array. The for loop can be set to print a particular value stored within an array (e.g. array[0] would be the first value) and repeat for each of the further values. As an example, an array holding 4 integer values could be printed as:
	int i, array[3] = {5,6,7,8};
FOR (i = 0; i < 4; i++) {
		printf(“%d”, array[i]);
[bookmark: _GoBack]	}
On the first run through, i would equal 0, therefore the operation would print the first value in the array (array[0]) which is equal to ‘5’, and would then increase the value of i by 1. i is now equal to 1 which is still less than 4, so the loop will repeat again to print the second value in the array (array[1]) which is equal to ‘6’, and would then increase the value of i by 1. This will repeat until the value of i is no longer less than 4, at which point all array values will have been printed.

[bookmark: _Toc1744037]A3 Arrays
An array is a method which can be used to store multiple pieces of the same type of data within one variable; using an array removes the need to create multiple separate variables to hold multiple pieces of data. Each element able to be referenced by using ArrayName[PositionOfElement]. Combined with a for-loop, using an array allows you to repeat an action for each element (such as scanf to enter a value, or printf to display), meaning the code need only be written once with the values of the array called by iterating [PostionOfElement] rather than an individual piece of code being repeated for each separate variable.
An array can be used to store multiple values of the same type, for example a list of prices (float) or a string of letters (char). When used to store a set of values (e.g. Exercise 3) an array can be used to request input from the user of each value, without needing to rewrite the block of code separately for each value. When used to store a string of letters (e.g. Exercise 1), these can be printed on the screen to display a word or phrase.

[bookmark: _Toc1744038]Part B – Implementation
[bookmark: _Toc1744039]Exercise 1
[bookmark: _Toc1744040]Problems
· Program must store three difference variable types: integer, character (string) and float
· Values must be assigned to each variable
· Each variable must be displayed on screen
[bookmark: _Toc1744041]Pseudocode
Define char variable name[4] and assign letters ‘Tom’
Define integer variable age and assign value 24
Define float variable height and assign value 1.82
Display "My name is name[4].\n"		
Display "My age is age.\n"		
Display "My height is height m."

[bookmark: _Toc1744042]Code
#include <stdio.h>

void main() {

char name[4] = {'T','o','m'}; //Define & assign value to character/string
int age = 24; //Define & assign value to integer
float height = 1.82; //Define & assign value to float
	

printf("My name is %s.\n", name); //Display character/string
printf("My age is %d.\n", age); //Display integer
printf("My height is %.2fm.", height); //Display float
}
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Testing shows values print out as expected
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Exercise 2
[bookmark: _Toc1744045]Problems
· User must be able to enter values for base and height of triangle, and radius of circle, and these must be stored in separate variables
· Users might enter decimal values, floats should be used
· Area of triangle and circle must be calculated, the triangle area subtracted from circle area to find shaded area
· Area of triangle must not be larger than the area of the circle

[bookmark: _Toc1744046]Pseudocode
Define float variables base, height, radius, CircleArea, TriangleArea, ShadedArea
Set CircleArea equal to 1, and TriangleArea equal to 2
WHILE TriangleArea is larger than CircleArea, repeat loop
	Display “Please enter the width of the triangle's base:”	
	Allow user to enter value and store in base
	Display “Please enter the height of the triangle:”
	Allow user to enter value and store in height
	Printf “Please enter the radius of the circle:”
	Allow user to enter value and store in radius
	Set TriangleArea equal to (base * height) / 2
	Set CircleArea equal to radius * radius * 3.142
	IF TriangleArea is larger than CircleArea
Display “The area of the triangle you have entered is larger than the area of the circle, please try again.”
	END IF
Set ShadedArea equal to CircleArea minus TriangleArea
Display the area of the triangle, circle and shaded area

[bookmark: _Toc1744047]Code
#include <stdio.h>

void main() {

float base, height, radius, CircleArea = 1, TriangleArea = 2, ShadedArea;  //Define floats

while (TriangleArea > CircleArea) { //Check whether TriangleArea is larger than CircleArea, repeat if true
printf("Please enter the width of the triangle's base:\n"); //Request user entry to define value of variables base, height and radius
	scanf("%f", &base);
	printf("Please enter the height of the triangle:\n");
	scanf("%f", &height);
	printf("Please enter the radius of the circle:\n");
	scanf("%f", &radius);

	TriangleArea = (base * height) / 2; //Calculate area of triangle 
	CircleArea = 3.142 * radius * radius; //Calculate area of circle
	
if (TriangleArea > CircleArea) { //Check whether TriangleArea is larger than CircleArea, print error message if true
printf("\nThe area of the triangle you have entered is larger than the area of the circle, please try again.\n\n");
	}
}
			
ShadedArea = CircleArea - TriangleArea; //Calculate shaded area

printf("\nThe triangle area is %f", TriangleArea); //Display calculated areas
printf("\nThe circle area is %f", CircleArea);
printf("\nThe shaded area is %f",ShadedArea);
}

[bookmark: _Toc1744048]Testing
Testing with expected values
[image: ]

Testing with value of triangle which are too large, followed by correct decimal values
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Exercise 3
[bookmark: _Toc1744050]Problems
· Program must ask for and allow user to input 5 separate float values, and store each in an array
· Program must calculate sum of all 5 items, and add 20% which should be stored separately
· The total, and the total and total plus 30% must then be displayed, these should be display to two decimal places
· Optional: Program should display values user has entered so that are able to spot if they have entered a number incorrectly

[bookmark: _Toc1744051]Pseudocode
Define float variables prices[5], TotalNoVat, TotalVAT
Define integer variables i, j
FOR 5 loops (set i to 0 and j to 1, increment both by 1 for each loop, repeating whilst i is less than 5)
	Display “Please enter the price of item j:”
	Store user response in prices array, at value i
	Set TotalNoVAT equal to current value of TotalNoVat plus the i value of prices array
END FOR
Set TotalVAT equal to TotalNoVAT multiplied by 1.2
Display “The prices entered are as follows:”
FOR 5 loops (set i to 0 and j to 1, increment both by 1 for each loop, repeating whilst i is less than 5)
	Display “Item j: $x” where x is equal to the i value of prices array
END FOR
Display “Total: $TotalNoVAT” 
Display “With VAT: $TotalVAT” 

[bookmark: _Toc1744052]Code
#include <stdio.h>

void main() {

	float Prices[5], TotalNoVAT=0, TotalVAT; //Define variables
	int i, j;

	for (i = 0, j = 1; i < 5; i++, j++) { //Assign values to Prices array
		printf("\nPlease enter the price of item %d:\n$", j);
		scanf("%f", &Prices[i]);
		TotalNoVAT = TotalNoVAT + Prices[i]; Running total of array			}

	TotalVAT = TotalNoVAT * 1.2; //Calculate total plus VAT
	printf("\n\nThe prices entered are as follows:\n"); Display entered prices
	for (i = 0, j = 1; i < 5; i++, j++) {
		printf("Item %d:\t$%.2f\n", j, Prices[i]);
	}

printf("Total:\t$%.2f\nWith VAT:\t$%.2f", TotalNoVAT, TotalVAT); //Display totals
}

[bookmark: _Toc1744053]Testing
Testing with expected values
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Testing with decimal values, totals are rounded.
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Exercise 4
[bookmark: _Toc1744055]Problems
· Program requires input from user before each roll, and must repeat until user specifies not to roll.
· Program must generate and store three random numbers, which must be in the range 1 – 5.
· Program must compare numbers to identify whether all values equal to 5, whether two values are equal to 5, or whether all values are equal to each other (but not 5), and store a score based on this outcome.
· For cumulative play, this score must then be added to a total score, and displayed on screen

[bookmark: _Toc1744056]Pseudocode & Flowchart
[image: C:\Users\thoma\Downloads\Software Engineering Assignment 1 (1).png]
Define integer variables i, j, spin[3], FiveCount, MatchCount, score, RunningScore
Define char variable UserSpin
Seed random value
Question user on whether they would like to roll
Store user response in UserSpin
WHILE user has entered a value that is not equal to ‘y’ and is not equal to ‘n’
	Display error message and ask for value to be entered again
Begin loop if UserSpin is equal to ‘y’, otherwise end program
Set counter values to zero
FOR 3 times
	Generate a random value, and store in spin array
	IF value is equal to ‘5’, increment FiveCount
	Display value on screen
END FOR
FOR iterate through spin array values 0 – 3, assigned to i
	FOR iterate through spin array values starting at 1 higher than I, assign to j
		IF i value and j value are equal, increment MatchCount
	END FOR
END FOR
IF FiveCount is greater than 2, all values must be 5
	Assign value of 2000 to score
ELSE IF FiveCount is equal to 2, two values must be 5
	Assign value of 100 to score
ELSE IF MatchCount is greater than 2
	Assign value of 20 to score
ELSE
	Assign value of 0 to score
END IF
	Note: I originally considered having the blue section as below, removing the need for the FiveCount and MatchCount values: 

IF array value 1 equals 5, and array value 2 equals 5, and array value 3 equals 5
	Assign value of 2000 to score
ELSE IF (array value 1 equals 5, and array value 2 equals 5) or (array value 1 equals 5 and array value 3 equals 5) or (array value 2 equals 5 and array value 3 equals 5)
	Assign value of 100 to score
ELSE IF (array value 1 equals array value 2) and (array value 2 equals array value 3)
	Assign value of 20 to score
ELSE
	Assign value of 0 to score
END IF

However, I decided that the blue option was more versatile for if the program needed to be changed in the future, for example to randomise more than three numbers.



IF score is greater than 0
	Display “You win x points!”, where x is score
ELSE
	Display “You lose.”
END IF
Calculate RunningScore by adding previous score to current RunningScore
Display “Your total score is x.”, where x is RunningScore
Ask user whether they would like to spin again
Store user response in UserSpin

[bookmark: _Toc1744057]Code
#include <stdio.h>
#include <stdlib.h>
#include <time.h>

void main() {

int i, j, spin[3], FiveCount, MatchCount, score, RunningScore = 0; //Define variables
char UserSpin;

srand(time(NULL)); //Seed randomness
	
printf("Would you like to spin the machine? (y/n): "); //Initial user query
scanf(" %c", &UserSpin);

while (UserSpin != 'y' && UserSpin != 'n') { //If user has not entered a value that is 'y' or 'n', ask them to re-enter
	printf("\nThe value entered must be 'y' or 'n', please try again: ");
	scanf(" %c", &UserSpin);
}

while (UserSpin == 'y') { //Action to take if user enters 'y', will repeat until user enters 'n'

	FiveCount = 0; //Reset counters to 0
	MatchCount = 0;

for (i = 0; i < 3; i++) { //Generate 3 random values between 1-5 each, and store in spin array
		spin[i] = rand() % 5 + 1;
			
		if (spin[i] == 5) { //If value is equal to 5, increment the counter
			FiveCount++;
		}
			
		printf("%d ", spin[i]); //Display array
	}

for (i = 0; i < 3; i++) { //Compare all values in array, and increment counter where equal values found
		for (j = i + 1; j < 3; j++) {
			if (spin[i] == spin[j]) {
				MatchCount++;
			}
		}
	}

	if (FiveCount > 2) { //Score if there are three values of '5'
		score = 2000;
	}
	else if (FiveCount == 2) { //Score if there are two values of '5'
		score = 100;
	}
	else if (MatchCount > 2) { //Score if all three values are equal
		score = 20;
	}
	else { //Score if none of the above are true
		score = 0;
	}

	if (score > 0) { //Statement for whether the user has won or lost
		printf("\nYou win %d points! ", score);
}
	else {
		printf("\nYou lose. ");
	}

	RunningScore = RunningScore + score; //Update running score
	printf("Your total score so far is %d", RunningScore); //Display running score

printf("\n\nWould you like to spin again? (y/n): "); //Query for user to choose to spin again
	scanf(" %c", &UserSpin);
}
}

[bookmark: _Toc1744058]Testing
Testing with characters that are not accepted (not ‘y’ or ‘n’), followed by ‘n’ and program end.
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Testing showing a winning spin with three ‘5’s, a winning spin with two ‘5’s, losing spins and also cumulative score recording.
[image: ]
A spin with three equal numbers (but not ‘5’s)
[image: ]
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