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1. [bookmark: _Toc509598894]Introduction
This report covers each of the three sections from the assignment brief. Section 2 answers Part A of the assignment, answering the four general programming knowledge questions. Section 3 answers Part B of the assignment by explaining the provided code and identifying bugs in it. Section 4 provides screenshots of working answers to Part C of the assignment.
Section 5 concludes this report, followed by the bibliography and appendices respectively.





















2. [bookmark: _Toc509598895]Part A - Understanding
2.1 - What is a variable and why are they important in writing programs?
In a computer science context, a variable is a value which can be changed. A variable is a specific area of memory which has been allocated to store data of a specific type. The most common variable types are integer, floating point, boolean, character and string.

A variable has a unique identifier, which acts as a name, along with a memory address in which a value is stored. The data type of a variable tells us the amount of storage required, the maximum value it can store, as well as legal operators which can be performed on it. 

Variables are important in writing programs because data needs to be saved and re-used or accessed later. An example could be a score for a game. The score would need to be saved and later re-used in calculations or comparisons such as adding to the score or determining if it is a high score. Variables also allow for programmers to compare non-constant values. For example, a check to see if a score is more than 1,000, when the score changes constantly. Variables make it easier for programmers to identify data as they have a unique identifier which is used as a name. Without this, it would be nearly impossible to write programs as the individual memory addresses of each piece of data would need to be referenced as opposed to their name, which would be difficult to remember.


2.2 - Explain why the for-loop can also be referred to as a counting-loop and give an example of why you would use it.

The for loop is also referred to as a counting loop as it is a modified version of a while loop, which runs until a counter variable has reached a certain limit. Each iteration of the loop, the counter variable is incremented (hence the counting) and only iterates the loop again if the counter is still less than the limit.

A counting loop is used when the programmer knows a loop must iterate a specific number of times given the circumstances, for example, to run 50 times. It can also be used with a variable as a limit instead of a constant, so the user could enter the number of times to iterate, and this would be used instead. For example, it would iterate until the counter value is less than counterLimit, where the counterLimit variable is an integer.

An example of the use of a counting loop would be if the programmer wanted to print each individual value stored in an array with 10 values. The counter variable would be set to 0, and the counting loop would iterate as long as the counter is less than 10, incrementing it each time. The counter variable would be used as the index of the array, and each pass through the loop the array position would be printed. For example, printing Array[counter] each pass of the loop, where counter increases and thus so does the index. This would result in printing array positions 0, 1, 2... 9. Position 10 (the eleventh value) would not be printed as the counter value of 10 is no longer less than 10.



2.3 - Explain how arguments in functions can be used.

An argument in a function is a specific data input that can be used by the function. An argument consists of either a variable or a literal to be passed in to the function. For example, a function to calculate the area of a square might be called as CalculateSquareArea(length). The argument here is the "length" which passes in a variable called length. This allows for a value already saved in memory to be used in the function. In this case, the value passed in would be squared to find the area. 

Arguments are usually passed in by value, meaning that the original value of the variable is not changed, but copied into a new variable within the function.
	
Arguments can also be passed in by reference, meaning that the original value outside of the function is modified by code within the function. This is useful when many functions all modify the same variable(s).

Arguments have data types, which are declared when the function is created. For example, the previously mentioned function may be declared like this:

Double CalculateSquareArea(double length);

This indicates that the function has one argument called length, which is of type double.


























2.4 - Describe the purpose of a class in Object Oriented Programming.

In Object Oriented Programming, a class is used to define a data type and hold objects of that type. An object can be compared to a row in a database, where each row has many columns which are attributes, and each new row represents an object with its own unique attributes. 

A class defines:

· Attributes, which define variables. When an object is created within the class, it will then have these attributes. Attributes could be considered similar to columns in a database. For example, a car object might have an attribute for colour, model, engine type, etc. Each new car attribute that is created can then have its own colour, model and engine type.

· Constructor(s). A constructor is used to initialise objects and set their initial values. For example, a constructor might set the default car colour to "None", and set the default top speed to 0, until values are then set later on.

· Properties, which are used to get and set values of objects. Properties are functions with the sole purpose of setting and getting values. For example, a property called SetColour might be created to set the _colour attribute to whatever value is passed into it, and a separate SetTopSpeed property might be used to set the _topSpeed attribute.

· Methods. Methods are functions within classes. Methods perform the handling and manipulating of data. Some examples of a methods in the car analogy would be DriveForward(), Reverse(), Refuel(), or BeepHorn().


Classes are useful because they allow encapsulation of data held within them, making it only accessible by the class’ own properties and methods. This protects data as it cannot be written to or read from without using the class' own functions. This means that a class’ data can only be modified in the way that its programmer intended for it to be modified.

Classes in Object Oriented Programming allow the programmer to group together all the required pieces of data and functions required to solve many small problems, which combined solve one larger problem.

An important and useful concept within Object Oriented Programming is inheritance. The implementation of classes allows for objects to inherit properties of already existing objects. Another one of the features of Object Oriented Programming often considered the most useful is Polymorphism. Polymorphism is the concept of having many (poly, from Greek) forms (morph, from Greek) of the same basic class. For example, a turtle and a giraffe are both of type “animal” and so would both have a Walk(), Eat() method and so on, but at the same time they are different forms of animal.


3. [bookmark: BRANCH_5][bookmark: _Toc4400025][bookmark: _MV3BS_5][bookmark: _Toc509598896]Part B - Interpretation
3.1 – Code Description

A description of the code provided in Appendix 1 of the Assignment Brief:

The title and menu are both displayed by the DisplayHeader and DisplayMenu functions respectively, and the user is then prompted to enter a value to choose an option, which is read in by the ReadNumber function.

This option is processed and depending on the input, the program executes the appropriate functions accordingly:

User inputs 1:
GetNumbers is called to save individual numbers into an array for comparison later

User inputs 2
The smallest value is found by the FindSmallest function and the result is displayed using the WriteText function.

User Inputs 3:
The largest value is found by the FindLargest function and the result is displayed using the WriteText function.

User Inputs 4:
Error: the program quits. The correct action would be to display the numbers by calling the FormatText function on the array values, then displaying that with the WriteText function.

User Inputs 5:
The IsQuitting function is called to confirm if the user wishes to quit. If the response is "YES", then the quit variable is set to true and thus the program exits.

User enters anything else:
WriteText is called to display a message informing the user that they input an invalid value, and they are then asked again for input.


See a flow chart on the next page which illustrates the flow of the program, along with screenshots after it.




[image: ]
Figure 1 – Program structure






[image: ][image: ]Main menu requesting the user input an option.

If the user enters 1, ask them to enter three numbers.

Figure 2 - Main menu






Figure 3 - Enter number option


[image: ]If the user enters 2, display the smallest of the entered values.








Figure 4 - Smallest value option

[image: ]If the user enters 3, display the largest of the entered values.








Figure 5 - Largest value option

[image: ]If the user enters 4, display all values. This was not working in the original code.








Figure 6 - Display all values option

[image: ]If the user enters 5, check if they wish to quit.








Figure 7 - Quit option

3.2 – Bugs Identified

Bugs identified in Appendix A code:

· #define _CRT_SECURE_NO_WARNINGS was included but there were still issues with scanf and printf. Adding #pragma warning(disable:4996) fixed the issue. 

· Choosing option 4 on the menu did not display input numbers but exited. This should be changed to display the values in the numbers array

· When inputting numbers (choice 1), if characters are entered instead of an integer value, the integer value defaults to -1 instead of displaying an error message and asking the user to re-enter a value

· When inputting numbers (choice 1), if a number with more than 1 digit was entered, it was not cleared and only its first digit is cleared from the console. This can be seen below. The number of digits should be passed into the ClearText function. For example, if the number 123 is entered, then it has three digits and so 3 would be passed into ClearText, which would then print three spaces.
Only the first digit, the 3, is cleared when enter is pressed
[image: https://scontent-lht6-1.xx.fbcdn.net/v/t35.0-12/26781766_1071195206351509_1706313874_o.png?oh=19613fac5d4cbe7b18b3ae899ee858a8&oe=5AAAB400]
Figure 9 - Failed to clear input



User inputs 357
[image: https://scontent-lht6-1.xx.fbcdn.net/v/t35.0-12/28944397_1071195033018193_2103495668_o.png?oh=b18d05f54b95d82d79e40b9332d72d64&oe=5AAA74ED]
Figure 8 - Number entry










[bookmark: BRANCH_6][bookmark: _Toc4400026][bookmark: _MV3BS_6]

· On the prompt to quit, if the user types “YES” then the program quits, but any other value such as “yes” or “y” does not quit the program

· If the user does not enter any values (option 1), but immediately chooses to find the smallest or largest number, or to display all numbers, no error message is given. Instead, the values given are all 0. 



4. [bookmark: _Toc509598897]Part C – Implementation
[image: ]Exercise 1Figure 10 - Input and output of Exercise 1

See code in appendix 1.
[image: ]Exercise 2Figure 11 - Input and output of Exercise 2







See code in appendix 2.
[image: ]Exercise 3At less than 5 tonnes of gravel, no discount is applied.

Figure 12 - Exercise 3 example showing no discount




[image: ]Figure 13 - Exercise 3 example showing 6% discount

Finally, above 40 tonnes, the discount is 6%.



See code in appendix 3.
[image: ]Exercise 4Figure 14 - Exercise 4 example showing star with exact centre

Input of an odd number prints a star with a centre made up of one character.



[image: ]Figure 15 - Exercise 4 example showing star without exact centre

Input of an even number prints a star with a centre made up of four characters.





See code in appendix 4.
Exercise 5
[image: ]Program takes five inputs and calculates total VAT and average VAT per product, and total price both including and excluding VAT.Figure 16 - Input and output of Exercise 5





See code in appendix 5.



[bookmark: BRANCH_7][bookmark: _Toc4400027][bookmark: _MV3BS_7]Exercise 6
[image: ]Code fix examples:Figure 17 - Fixed number output


Choosing option 4 now displays the input values instead of quitting.


[image: ][image: ]Figure 19 - Example of fixed clearing
Figure 18 - Example of number input

Numbers are now cleared properly.

[image: ]
If option 2, 3 or 4 are chosen, they will only run if the user has already entered values using option 1.


Figure 20 - Fix of no values to display bug


The other bugs were also fixed but are difficult to illustrate using screenshots. See code in appendix 6.





Exercise 7
Problem broken down into smaller solutions, easiest to hardest:
· Player input – choice to spin or exit
· Generate random number
· Display outcome of spin and score
· Check if spin resulted in points being won
· Continually increment points

[image: ][image: ]See below some examples of the functional game:Figure 21 - Example of lose case
Figure 22 - Example of win case

[image: ]Figure 23 - Jackpot case





[image: ]Figure 24 - User chooses to quit case





See code in appendix 7.


Exercise 8
Problem broken down into smaller solutions, easiest to hardest:
· Generate board per player
· Player input
· Update player board with new ship
· Validate ship placement (check for ship collision and edge of board collision)
· Check for win condition (all ships sunk)
· Update board to show hits and misses
· Check if player attack hits ship
· Check if entire ship is sunk
· Differentiate between ships next to each other on the same board
[image: ][image: ]Figure 26 - Display of ship






[image: ]


Figure 25 - User input
Figure 27 - Error handling

See code in appendix 8.







5. [bookmark: BRANCH_8][bookmark: _Toc4400028][bookmark: _MV3BS_8][bookmark: _Toc509598898]Conclusion
This report has answered each of the three assignment sections: Understanding, Interpretation and Implementation. Explanations of variables, for-loops, arguments and classes have been provided along with an explanation and illustration of the provided code. Finally, screenshots of the code exercises have been provided along with the code in appendices.
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6. [bookmark: _Toc509598900]Appendices
Appendix 1
Source.cpp
#include <string>
using namespace std;

#define _CRT_SECURE_NO_WARNIGNGS
#pragma warning(disable:4996)

int main(int argc, char** argv)
{
	char text[100];


	int score = 0;
	double length = 0.0;
	string name = "";
	//Variable declaration

	printf("Enter score: ");
	scanf("%i", &score);
	//Score input

	printf("Enter length: ");
	scanf("%lf", &length);
	//Length input

	printf("Enter name: ");
	scanf("%99s", name.c_str());
	//Name input

printf("\r\nScore: %i     Length: %0.2f(2DP)     Name: %s", score, length, name.c_str());
	//Output of the three values

	printf("\r\n");
	system("pause");
	//Pause

	return 0;
}


Appendix 2
Source.cpp
#include <string>
using namespace std;

#define _CRT_SECURE_NO_WARNIGNGS
#pragma warning(disable:4996)

int main(int argc, char** argv)
{
	char text[100];

	double radius = 0.0;
	double triangleBase = 0.0;
	double triangleHeight = 0.0;
	//User input variables

	double areaCircle = 0.0;
	double areaTriangle = 0.0;
	//Calculated areas

	const double PI = 3.14159265359;
	//Defining Pi to a reasonable accuracy

	printf("Enter radius of circle: ");
	scanf("%lf", &radius);

	printf("Enter height of triangle: ");
	scanf("%lf", &triangleHeight);

	printf("Enter base of triangle: ");
	scanf("%lf", &triangleBase);
	//Input dimensions


	areaCircle = PI * (radius*radius);
	areaTriangle = (triangleBase * triangleHeight) / 2;
	//Calculate the circle area and the triangle area

	printf("\r\n");
	printf("Area of circle: %0.2f (2DP)", areaCircle);
	printf("\r\nArea of triangle: %0.2f (2DP)", areaTriangle);
	//Print the areas of the circle and the triangle individually

	printf("\r\nArea of shape: %0.2f (2DP)", areaCircle - areaTriangle);
	//Print the area of the circle minus the triangle

	printf("\r\n");
	system("pause");
	//Pause
	

	return 0;
}



Appendix 3
Source.cpp
#include <string>
using namespace std;

#define _CRT_SECURE_NO_WARNIGNGS
#pragma warning(disable:4996)

int main(int argc, char** argv)
{
	char text[100];


	int weight = 0;
	double costPerTonne = 0.0;
	//Input variables
//Used int for weight as assignment says ranges of between 5 and 8, and between 9 and 40.
//That implies that there is no expectation of a value between 8 and 9, so must be whole number.

	double discountPercent = 0.0;
	double discountedPrice = 0.0;
	double discountValue = 0.0;
	//Calculated variables


	printf("Enter quantity of gravel, in whole tonnes: ");
	scanf("%i", &weight);

	printf("Enter cost per tonne: %c", 156);
	//Prints out prompt with ASCII value 156 (£)
	scanf("%lf", &costPerTonne);
	//Input quantity and cost per tonne


	if (weight >= 5 && weight <= 8)
	{
		discountPercent = 2;
	}

	else
	{
		if (weight >= 9 && weight <= 40)
			//This should be >8 and < 40,
			//but the assignment says >=9
		{
			discountPercent = 4;
		}
		else
		{
			if (weight > 40)
			{
				discountPercent = 6;
			}
		}
	}
	//Apply a certain discount dependant on weight

	discountValue = (weight * costPerTonne) * (discountPercent / 100);
	discountedPrice = (weight * costPerTonne) - discountValue;
	//Calculate discount, calculate discounted price price by subtracting the discount from the original price

	printf("\r\nPrice: %c%0.2f", 156, discountedPrice);
	//Display final price, again with the ASCII value

	printf("\r\n");
	system("pause");
	//Pause
	

	return 0;
}




Appendix 4
Source.cpp
#include <string>
using namespace std;

#define _CRT_SECURE_NO_WARNIGNGS
#pragma warning(disable:4996)

int main(int argc, char** argv)
{
	char text[100];


	int widthHeight = 8;
	//Entered by user

	int row = 0;
	int col = 0;
	//Separate counters

	printf("Enter the length of the cross: ");
	scanf("%i", &widthHeight);
	//User input



	for (row = 0; row < widthHeight; row++)
	{
		for (col = 0; col < widthHeight; col++)
		{
			if (row == col || row == widthHeight - col - 1)
			{
				//If the position is along the diagonal line
				printf("* ");
			}
			else
			{
				printf("  ");
			}
		}
		col = 0;
		printf("\r\n");
		//Go down a row and go to the leftmost column
	}



	printf("\r\n");
	system("pause");


	return 0;
}


Appendix 5
Source.cpp
#include <string>
using namespace std;

#define _CRT_SECURE_NO_WARNIGNGS
#pragma warning(disable:4996)

#include "TaxCalculator.h"

int main(int argc, char** argv)
{
	char text[100];

	int numberProducts = 5;
	double taxPercentage = 0.20;
	double price = 0.0;
	//Number of products

	TaxCalculator* totalPrice = new TaxCalculator(taxPercentage, numberProducts);
	//Pass in initial values

	for (numberProducts = 0; numberProducts < 5; numberProducts++)
	{
		printf("Enter price of product %i: %c", numberProducts + 1, 156);
		scanf("%lf", &price);
		totalPrice->AddToPriceTotal(price);
		totalPrice->AddToTaxTotal(price);
	}
	//Ask the user to enter a product price, add this to the aleready saved price
	//and work out the tax on it, adding that to the total tax.
	//Loop through this process for as many products as there are

	totalPrice->CalculatePriceIncTax();
	//Call the calculate final price including tax method

	printf("\r\n");
printf("Total price excluding tax is %c%0.2f\r\n", 156, totalPrice->GetPrice());
	printf("Total tax is %c%0.2f\r\n", 156, totalPrice->GetTax());
printf("Total price including tax is %c%0.2f\r\n", 156, totalPrice->GetPriceIncTax());
printf("Average tax for a product is %c%0.2f\r\n", 156, totalPrice->GetAverageTax());
	//Output everything to the user

	delete totalPrice;


	printf("\r\n");
	system("pause");
	//Pause

	return 0;
}


TaxCalculator.cpp
#include "TaxCalculator.h"
#define _CRT_SECURE_NO_WARNINGS
#pragma warning(disable:4996)

TaxCalculator::TaxCalculator(double taxPercent, int productCount)
{
	_totalPrice = 0.0;
	_totalTax = 0.0;
	_taxPercentage = taxPercent;
	_numberOfProducts = productCount;
	_priceIncTax = 0.0;
	//Setting initial vaues
}

TaxCalculator::~TaxCalculator()
{
}


double TaxCalculator::GetPrice()
{
	return _totalPrice;
}

double TaxCalculator::GetTax()
{
	return _totalTax;
}

double TaxCalculator::GetAverageTax()
{
	return _totalTax / _numberOfProducts;
}

double TaxCalculator::GetPriceIncTax()
{
	return _priceIncTax;
}
//Getting various values


void TaxCalculator::AddToPriceTotal(double price)
{
	_totalPrice = _totalPrice + price;
}

void TaxCalculator::AddToTaxTotal(double productPrice)
{
	_totalTax = _totalTax + (_taxPercentage * productPrice);
}

void TaxCalculator::CalculatePriceIncTax()
{
	_priceIncTax = _totalPrice + _totalTax;
}
//Calculating various values as indicated by method names


TaxCalculator.h
#pragma once
#include <string>
using namespace std;

class TaxCalculator
{

	//Attributes
private:

	double _totalPrice;
	double _totalTax;
	double _taxPercentage;
	double _priceIncTax;
	int _numberOfProducts;

	//Constructors
public:

	TaxCalculator(double taxPercent, int productCount);

	~TaxCalculator();

	//Properties
public:
	double GetPrice();
	double GetTax();
	double GetAverageTax();
	double GetPriceIncTax();

	//Methods	
	void AddToPriceTotal(double price);
	void AddToTaxTotal(double productPrice);
	void CalculatePriceIncTax();

};



Appendix 6
Menu.cpp
#define _CRT_SECURE_NO_WARNINGS

#include "stdafx.h"
#include <conio.h>			// For pause
#include <string>
#include <stdarg.h>
#include <Windows.h>		// To change cursor position



#pragma warning(disable:4996)

//Moved to below the #includes for it to work
//Added the #pragma. This also helped with issues with string usage in the Main.h

using namespace std;

#include "Main.h"


int main()
{
	bool numbersSet = false;
	//Added this to tell if the user has entered any
	//numbers into the array or not.

	int theNumbers[MAXNUMBERS];
	int chosenOption = 0;
	bool quit = false;

	InitialiseNumbers(theNumbers, MAXNUMBERS);

	while (quit == false)
	{
		DisplayHeader();
		DisplayMenu();
		chosenOption = ReadNumber("Please choose an option: ");
		quit = ProcessMenu(chosenOption, theNumbers, numbersSet); //Passing in numbersSet bool

		ClearConsole();
	}

	return 0;
}

void InitialiseNumbers(int numbers[], int size)
{
	for (int index = 0; index < size; index++)
	{
		numbers[index] = 0;
	}
}


void DisplayHeader(void)
{
	WriteText("*************************************************************************", 0, 0);     // Top left hand corner of screen is x = 0, y = 0
	WriteText("* This application is designed to allow you to choose numbers           *", 0, 1);     // Next line down is x = 0, y = 1, etc
	WriteText("* and finds the biggest and the smallest value                          *", 0, 2);
	WriteText("*************************************************************************", 0, 3);
}

void DisplayMenu()
{
	WriteText("Select an option", 20, 8);               // Display menu at at x = 20, y = 8
	WriteText("1. Enter the numbers", 20, 9);
	WriteText("2. Find the smallest", 20, 10);
	WriteText("3. Find the largest", 20, 11);
	WriteText("4. Display all numbers", 20, 12);
	WriteText("5. Quit", 20, 13);
}

int ReadNumber(string prompt)
{
	int number = -1;
	int inputCharCount;

	int inputNumberLength = 0;
	string inputNumberString = " ";
	//New variables for the number as a string
	//and the length of that string


	WriteText(prompt, 20, 14);

	inputCharCount = scanf("%i", &number);


	inputNumberString = to_string(number);
	inputNumberLength = inputNumberString.length();
	//Get the number as a string, then find the length of the string
	//So we know how many characters to clear


	if (inputCharCount == 0)  // Wasn’t a number, so ignore what they typed in!!
	{
		IgnoreInput();
	}

ClearText(20, 14, prompt.length() + inputNumberLength); // Clear the text at this line
	//Replaced inputCharCount with new variabele inputNumberLength

	return number;
}

void IgnoreInput(void)
{
	char ch;
	while ((ch = getchar()) != '\n' && ch != EOF);
}

void ClearText(int x, int y, int length)
{
	// Write space ' '  characters starting at x, y for 'length' times
	string spaces(length, ' ');
	WriteText(spaces, x, y);
}

bool ProcessMenu(int option, int numbers[], bool &numbersSet) //Passing in numbersSet by reference to modify the original
{
	

	string message;
	bool quit = false;

	switch (option)
	{
	case 1:
		GetNumbers(numbers);
numbersSet = true; //Set to true so we know that they have actually done this

		break;
	case 2:
if (numbersSet == true) //If they have ever run option 1, then allow this to be done
		{
			WriteText(FormatText("The smallest value is %i", FindSmallest(numbers)), 20, 15);
			Pause();
		}
		else
{//Otherwise throw an error message saying there are no numbers to work with
			WriteText(FormatText("No values entered to find smallest of!"), 20, 14);
			Pause();
		}
		break;
	case 3:
		if (numbersSet == true)
		{
			WriteText(FormatText("The largest value is %i", FindLargest(numbers)), 20, 15);
			Pause();
		}
		else
		{
			WriteText(FormatText("No values entered to find largest of!"), 20, 14);
			Pause();
		}
		//Same as above example for case 2
		break;
	case 4:
		if (numbersSet == true)
		{
			PrintAllNumbers(numbers);
			//Removed the line of code to quit and instead added this to call a function

			Pause();
		}
		else
		{
			WriteText(FormatText("No values entered to display!"), 20, 14);
			Pause();
		}
		//Same as above example for case 2 and 3
		
		break;
	case 5:
		quit = IsQuitting();
		break;
	default:
		WriteText("Unknown option value entered", 20, 15);
		Pause();
		break;
	}

	return quit;
}

void GetNumbers(int numbers[])
{
	for (int index = 0; index < MAXNUMBERS; index++)
	{
		numbers[index] = ReadNumber("Enter number: ");
	}
}

int FindSmallest(int numbers[])
{
	int smallest = numbers[0];

	for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1
	{
		if (numbers[index + 1] < smallest)
		{
			smallest = numbers[index + 1];
		}
	}

	return smallest;
}

int FindLargest(int numbers[])
{
	int largest = numbers[0];

	for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1
	{
		if (numbers[index + 1] > largest)
		{
			largest = numbers[index + 1];
		}
	}

	return largest;
}

bool IsQuitting()
{
	char input[100];
	string response;

	bool quit = false;

	WriteText("Do you really wish to quit? ", 20, 13);
	scanf("%99s", input);

	response = input;

	if (response == "YES" || response == "yes" || response == "y" || response == "Y")
	{//Added some additional cases here
		quit = true;
	}

	return quit;
}


void WriteText(string text, int x, int y)
{
	SetCursorPosition(x, y);
	printf(text.c_str());
}

// JUST USE THIS FUNCTION
// This function positions cursor in Console window,
// and you DON'T need to understand it!!!
void SetCursorPosition(int x, int y)
{
	static HANDLE handle = NULL;
	if (!handle)
	{
		handle = GetStdHandle(STD_OUTPUT_HANDLE);
	}
	COORD coords = { x, y };
	SetConsoleCursorPosition(handle, coords);
}


// JUST USE THIS FUNCTION
// This function does creates a string
// using a format string and values i.e.
// FormatText("Number is %i", 5) returns "Number is 5",
// and you DON'T need to understand it!!!
string FormatText(const char *c_format, ...)
{
	char ch[100];
	va_list args;
	va_start(args, c_format);
	vsnprintf(ch, 100, c_format, args);
	va_end(args);
	return string(ch);
}

// JUST USE THIS FUNCTION
// This function clears the screen,
// and you DON'T need to understand it!!!
void ClearConsole(void)
{
	system("cls");
}

void Pause(void)
{
	// Pause
	while (1) { if (_kbhit()) break; }
	_getch();   // Clear the keypress
}



//NEW FUNCTION - outputs all array values when case 4 is true from the ProcessMenu function
void PrintAllNumbers(int numbers[MAXNUMBERS])
{ 
	int printCounter = 0;

	WriteText(FormatText("The values are:"), 20, 15);

	for (printCounter = 0; printCounter < MAXNUMBERS; printCounter++)
	{
		printf("\t%i", numbers[printCounter]);
	}

//It could have been hard-coded as printf("%i, %i, %i", ArrayPos1, ArrayPos2, ArrayPos3)
//but this way allows the MAXNUMBERS constant to be altered and this would print the whole array
}




Main.h
#pragma once

const int MAXNUMBERS = 3;
const int MAXINPUTCHARS = 100;

void InitialiseNumbers(int numbers[], int size);
void DisplayHeader(void);
void DisplayMenu(void);
int ReadNumber(string prompt);
void IgnoreInput(void);
void ClearText(int x, int y, int length);
bool ProcessMenu(int option, int numbers[], bool &numbersSet);//Changed this - see Menu.cpp
void GetNumbers(int numbers[]);
int FindSmallest(int numbers[]);
int FindLargest(int numbers[]);
bool IsQuitting();
void WriteText(string text, int x, int y);
void SetCursorPosition(int x, int y);
string FormatText(const char *format, ...);
void ClearConsole(void);
void Pause(void);

//New method
void PrintAllNumbers(int numbers[MAXNUMBERS]);




Appendix 7
Source.cpp

#include <string>
#include "time.h"
using namespace std;
#pragma warning(disable:4996)


void ClearConsole(void);
string SpinPrompt();
void PrintSymbols(int randomNumber1, int randomNumber2, int randomNumber3);
int SpinOutcome(int score, int randomNumber1, int randomNumber2, int randomNumber3);
int TheGame(int score, string spinChoice);


int main(int argc, char** argv)
{
	char text[100];

	time_t theTime;
	srand((unsigned)time(&theTime));

	bool hasPlayed = false;
	//Has played variable so the score is not printed
	//if the user exits without playing
	int score = 0;

	printf("Welcome!\r\n");

	string spinChoice;

	spinChoice = SpinPrompt();
	//Call spin prompt once initially before starting

if (spinChoice == "yes" || spinChoice == "Yes" || spinChoice == "YES" || spinChoice == "y" || spinChoice == "Y")
	{
		score = TheGame(score, spinChoice);
		hasPlayed = true;
		//If the initial first choice is yes, then start the game loop
	}

	ClearConsole();//Clear the screen before the next spin

	if (hasPlayed == true)
	{//If the game has been played at least once, print the final score
		printf("Final score: %i\r\n", score);
	}

	printf("Goodbye!\r\n");
	system("pause");
	//Goodbye message and pause
	return 0;
}


void ClearConsole(void)
{
	system("cls");
}


int RandomValue(int maxValue)
{

	return rand() % (maxValue + 1);
}


string SpinPrompt()
{
	char text[100];

	string spinResult;
	printf("\r\nSpin? >> ");
	scanf("%99s", text);
	spinResult = text;
	return spinResult;
	//Prompts user to spin or exit	
}


void PrintSymbols(int randomNumber1, int randomNumber2, int randomNumber3)
{
	ClearConsole();
	int randomNumbers[3] = { randomNumber1, randomNumber2, randomNumber3 };
	//Create an array (to allow for incrementing positions in a loop)
	//populated by the three random numbers.
	int counter = 0;

	printf("\r\n");
	printf("  ||===================================||");
	printf("\r\n  || ");
	//Print the top line of the frame and the left side of the middle row

	for (counter = 0; counter < 3; counter++)
	{
		switch (randomNumbers[counter])
		{
		case 0:
			printf("   Seven  ||");
			break;
		case 1:
			printf("   Bar    ||");
			break;
		case 2:
			printf("   Bell   ||");
			break;
		case 3:
			printf("   Plum   ||");
			break;
		case 4:
			printf("  Orange  ||");
			break;
		case 5:
			printf(" Cherries ||");
			break;
		}
	}
	//For each array position, print a different word according to
	//the number generated

	printf("\r\n  ||===================================||\r\n");
	//Print the end of the middle row and print the bottom row of the frame

	return;
}


int SpinOutcome(int score, int randomNumber1, int randomNumber2, int randomNumber3)
{
	if (randomNumber1 == randomNumber2 || randomNumber1 == randomNumber3 || randomNumber2 == randomNumber3)
	{//Main check if any two numbers match


		if (randomNumber1 == randomNumber2 && randomNumber2 == randomNumber3)
		{//If two numbers match, check if all three do

			if (randomNumber1 == 5)
			{//If all 3 match, check if they are fives to give extra points
				printf("\r\n\t\tJackpot!");
				score += 2000;

			}
			else
			{//If not fives, give normal amount of points
				printf("\r\n\t\tYou win!");
				score += 20;
			}

		}
		else
		{//If two numbers are the same but all three are not...

			if ((randomNumber1 == 5 && randomNumber2 == 5)
				|| (randomNumber2 == 5 && randomNumber3 == 5)
				|| (randomNumber1 == 5 && randomNumber3 == 5))
			{//If any combination of 2 numbers are both 5
			 //give a different bonus to a normal match of 2
				printf("\r\n\t\tYou win!");
				score += 100;
			}
			else
			{//If not, give the normal bonus
				printf("\r\n\t\tYou win!");
				score += 10;
			}


		}
	}
	else
	{
		printf("\r\n\t\tYou lose.");
		//If none of the random numbers match
	}

	printf("\r\n\t    Your score is %i\r\n", score);
	return score;
	//Print current score
}


int TheGame(int score, string spinChoice)
{

	int randomNumber1;
	int randomNumber2;
	int randomNumber3;

	while (spinChoice == "yes" || spinChoice == "Yes" || spinChoice == "YES" || spinChoice == "y" || spinChoice == "Y")
	{

		randomNumber1 = RandomValue(5);
		randomNumber2 = RandomValue(5);
		randomNumber3 = RandomValue(5);
		//Use the random value function to get a value
		//for each random number value

		PrintSymbols(randomNumber1, randomNumber2, randomNumber3);
		//Run the print symbols value to output the spin,
		//and pass in the three numbers

		score = SpinOutcome(score, randomNumber1, randomNumber2, randomNumber3);
		//Run the spin outcome function to compare generated numbers
		//and increment score accordingly

		spinChoice = SpinPrompt();
		//Ask the user if they want to play again
	}

	return score;
}








Appendix 8
Source.cpp
#include <string>
using namespace std;

#define _CRT_SECURE_NO_WARNIGNGS
#pragma warning(disable:4996)

#include "Board.h"
#include "Ship.h"

#include <iostream>


void PlayerInput();


int main(int argc, char** argv)
{
	char text[100];
	bool gameRunning = true;

	PlayerInput();

	/*while (gameRunning != false)
	{
		
		//	Players attacking ship would go here
	}
*/
	printf("End of game");
	scanf("%99s", text);
	return 0;
}


void PlayerInput()
{

	Board *player1ships = new Board;//P1 main board where they place ships
	Board *player1shots = new Board;//P1 board to track their hits and misses of P2 ships

	Board *player2ships = new Board;//Same as above but for P2
	Board *player2shots = new Board;

	int inputLength = 0;
	int inputRow = 0;
	char inputCol = ' ';
	char inputDirection = ' ';

	for (int count = 0; count < 5; count++)
	{//Let them input 5 ships
		printf("---Player 1---\r\n");

		printf("\r\nChoose ship size:\r\n5. (carrier)\r\n4. (battleship)\r\n3. (cruiser/submarine)\r\n2. (destroyer)\r\n>>");
		cin >> inputLength;
		//Input ship length

		printf("Choose ship location:\r\nRow >> ");
		cin >> inputRow;
		//Input row number

		printf("Column >> ");
		cin >> inputCol;
		inputCol = toupper(inputCol); //Get char as upper case for comparison late
		//Input column letter

		printf("Choose direction of ship.\r\nU. up\r\nD. down\r\nL. left\r\nR. right\r\n>> ");
		cin >> inputDirection;
		inputCol = toupper(inputCol);
		//Input direction as U, D, L or R

		Ship *battleship = new Ship(inputCol, inputRow, inputLength, inputDirection);

		player1ships->UpdateBoard(battleship);
		player1ships->PrintBoard();

	}
	system("cls");

	for (int count = 0; count < 5; count++)
	{//Let them input 5 ships
		printf("---Player 2---\r\n");

		printf("\r\nChoose ship size:\r\n5. (carrier)\r\n4. (battleship)\r\n3. (cruiser/submarine)\r\n2. (destroyer)\r\n>>");
		cin >> inputLength;
		//Input ship length

		printf("Choose ship location:\r\nRow >> ");
		cin >> inputRow;
		//Input row number

		printf("Column >> ");
		cin >> inputCol;
		//Input column letter

		printf("Choose direction of ship.\r\nU. up\r\nD. down\r\nL. left\r\nR. right\r\n>> ");
		cin >> inputDirection;
		//Input direction as U, D, L or R

		Ship *battleship = new Ship(inputCol, inputRow, inputLength, inputDirection);

		player2ships->UpdateBoard(battleship);
		player2ships->PrintBoard();
	}
	system("cls");
}
Ship.cpp
#include <string>
using namespace std;

#define _CRT_SECURE_NO_WARNINGS
#pragma warning(disable:4996)

#include "Ship.h"

Ship::Ship(char startCol, int startRow, int length, char direction)
{
	_length = length;
	_startRow = startRow;
	_startColAscii = startCol;
	_direction = direction;
}

Ship::~Ship()
{
}


//Properties

int Ship::GetStartRow()
{
	return _startRow;
}

int Ship::GetLength()
{
	return _length;
}

char Ship::GetDirection()
{
	return _direction;
}

char Ship::GetStartColChar()
{
	return _startColAscii;
}








Ship.h
#pragma once
class Ship
{

	//Attributes
private:
	int _length;

	char _startColAscii;

	int _startRow;
	char _direction;


	//Constructors
public:
	Ship(char startColAscii, int startRow, int length, char direction);
	~Ship();

	//Properties

	int GetStartRow();
	int GetLength();
	char GetDirection();
	char GetStartColChar();

	//Methods

};













Board.cpp
#include <string>
using namespace std;

#include "Board.h"
#include "Ship.h"


Board::Board()
{
	int asciiCode = 65;

	int row, col = 0;

	for (row = 0; row < 9; row++)
	{

		for (col = 0; col < 9; col++)
		{
			if (col == 0 && row != 0)
			{
				_board[row][col] = row + '0';
				//Save the numbers 1 through 8 into the char array
				//without saving them as ASCII codes, but as numbers
			}
			else
			{
				_board[row][col] = ' ';
				//Populate the changeable part of the board with blank spaces
			}

			if (row == 0 && col == 0)
			{
				_board[row][col] = ' ';
				col++;
				//Leave the top left space blank
			}

			if (row == 0)
			{
				_board[row][col] = asciiCode;
				asciiCode++;
				//Populate the top row with letters A through H,
				//using ASCII codes to cut down on the amount of
				//repeated code.
			}
		}
	}
}


Board::~Board()
{
}


//Methods

void Board::PrintBoard()
{//Prints the entire board out
	int row, col = 0;

	for (row = 0; row < 9; row++)
	{
		for (col = 0; col < 9; col++)
		{
			printf("%lc ", _board[row][col]);
		}
		printf("\r\n");
	}
}


bool Board::ValidateShipPlacement(int shipLength, int shipStartRow, int shipStartCol, char shipDirection)
{
	int counter = 0;

	switch (shipDirection)//Depending on the direction chosen, check if the ship
	{					  //goes off the board in that direction or hits another ship
	case 'U'://If going up
		if ((shipStartRow - shipLength) < 0)
		{//If the ship goes off the top, fail test. e.g. in row 4 but 5 long and going up
			printf("\r\nInvalid placement!\r\n");
			return false;
		}

		for (counter = 0; counter < shipLength; counter++)
		{
			if (_board[shipStartRow - counter][shipStartCol] != ' ')
			{//Check if the ship hits any other ships
				printf("\r\nInvalid placement!\r\n");
				return false;
			}
		}

		break;

	case 'D'://If going down
		if ((shipStartRow + shipLength) > 9)
		{//If the ship goes off the bottom, fail test. e.g. in row 5 but 5 long and going down
			printf("\r\nInvalid placement!\r\n");
			return false;
		}

		for (counter = 0; counter < shipLength; counter++)
		{
			if (_board[shipStartRow + counter][shipStartCol] != ' ')
			{//Check if the ship hits any other ships
				printf("\r\nInvalid placement!\r\n");
				return false;
			}
		}

		break;

	case 'R'://If going right
		if ((shipStartCol + shipLength) > 9)
		{//If the ship goes off to the right, fail test. e.g. ship is in col 5 but 5 long going right
			return false;
		}

		for (counter = 0; counter < shipLength; counter++)
		{
			if (_board[shipStartRow][shipStartCol + counter] != ' ')
			{//Check if the ship hits any other ships
				printf("\r\nInvalid placement!\r\n");
				return false;
			}
		}

		break;

	case 'L'://If going left
		if ((shipStartCol - shipLength) < 0)
		{//If the ship goes off to the right, fail test. e.g. ship is in col 5 but 5 long going right
			printf("\r\nInvalid placement!\r\n");
			return false;
		}

		for (counter = 0; counter < shipLength; counter++)
		{
			if (_board[shipStartRow][shipStartCol - counter] != ' ')
			{//Check if the ship hits any other ships
				printf("\r\nInvalid placement!\r\n");
				return false;
			}
		}
		break;
	default:
		break;
	}
	return true;
}


void Board::UpdateBoard(Ship *ship)
{
	int lengthCounter = 0;
	int shipLength, shipStartCol, shipStartRow;
	char shipDirection = ' ';

	shipLength = ship->GetLength(); //Get length of ship
	shipStartRow = ship->GetStartRow(); //Get starting row
	shipStartCol = ship->GetStartColChar() - 64; //Get the start column ASCII value and subtract 64 (so A would be col1, B would be col2, etc.)
	shipDirection = ship->GetDirection();//Get ship direction as up, down, left or right

	if (ValidateShipPlacement(shipLength, shipStartRow, shipStartCol, shipDirection) == true)
	{//If the ship is valid and doesn't hit anything else or go off the board, then go ahead and place it
		switch (shipDirection)
		{
		case 'U':
			for (lengthCounter = 0; lengthCounter < shipLength; lengthCounter++)
			{
				_board[shipStartRow - lengthCounter][shipStartCol] = shipDirection;
			}
			break;

		case 'D':
			for (lengthCounter = 0; lengthCounter < shipLength; lengthCounter++)
			{
				_board[shipStartRow + lengthCounter][shipStartCol] = shipDirection;
			}
			break;

		case 'L':
			for (lengthCounter = 0; lengthCounter < shipLength; lengthCounter++)
			{
				_board[shipStartRow][shipStartCol - lengthCounter] = shipDirection;
			}
			break;

		case 'R':
			for (lengthCounter = 0; lengthCounter < shipLength; lengthCounter++)
			{
				_board[shipStartRow][shipStartCol + lengthCounter] = shipDirection;
			}
			break;

		}
	}
}


















Board.h
#include "Ship.h"

#pragma once
class Board
{
	//Attributes
private:
	char _board[9][9];

	//Constructors
public:
	Board();
	~Board();

	//Properties

	//Methods
	void PrintBoard();
	bool ValidateShipPlacement(int shipLength, int shipStartRow, int shipStartCol, char direction);
	void UpdateBoard(Ship *ship);
};
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