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Research-Informed Literature (1)
Knowledge of Variables (1.1)
Variables are used to reference and manipulate data in computer programs. They also can be assigned labels/name so a program can be more readable and better understood. A Variable can normally be thought of as a container of data so it’s easier to access and be written to. [1][2]
A variable has to initialised first before being used as a computer program cannot use data that has not been initialised before it’s gotten to the instruction that requires the variable. A variable can be named in many ways but you cannot start a variable name with either a number or a sign notation. [1] [2]
A variable is stored in memory and the size of memory it takes up depends on its data type. A data type is what type of data can be stored in that variable for example, an integer type of data will store numbers that do not have floating points e.g. “1”, “2”. On the other hand, a float data type can store both a non-floating-point value and floating-point value e.g. “1.1”, “1.2”. [1][2]
A variable will also have an address in memory, the address assigned to that variable will allow the user to know exactly where that variable is stored in memory so it can be easily accessed not just by its variable name but address as well. [1][2]
Data Type Sizes and Example Data:
· Integer: 
4 Bytes – ‘1’,’2’,’3’.

· Float: 
4 Bytes – ‘1.1’,’1.2’,’1.3’.

· Boolean: 
1 Byte – True or False only.

· Character/Char: 
1 Byte - ‘A’,’B’,’C’.

· Double: 8 Bytes – ‘1.8’, ‘1.6’, ‘1.5423’
A double is normally used for extremally accurate calculations or values.

· String: “Hello World”, “Callum Cross”, “Programming”
String data size takes up 1 Byte per character + 1.











Knowledge of Counting Loops (1.2)
For loops are an instruction that is created by the computer to loop a certain part of code a number of times, until the variable has reached a certain target.  [3]

The for loop is referred to as a “Counting” loop. The for loop is normally used to execute code multiple times, so the programmer does not have to repeat instructions multiple times and can just write it once in the scope of the for loop and how many times they would like to execute the loop whilst every time the code is executed a variable is increased until the variable matches a condition. [3]

A for loop should really only be used when you know how many times you want to execute the code because if you don’t then if the value changes during run-time then you might write some bad code which could create an infinite loop that will never stop looping until the program ends. 

Overall the for loop is referred to the counting loop because it loops the code a certain amount of times whilst increasing the counter by a number every time the code is executed and the for loop will stop once the counter has reached its target. [3]

Knowledge of Function Arguments (1.3)

Function arguments can be used as temporary names for variables whilst the program is running that scope, this allows flexibility of a program and ease of use. An argument of a function is normally a copy of the variable that was passed to the function which allows the user to check for certain conditions with those arguments whilst not changing the actual variable value.  [4]

Arguments in a function are extremally useful when writing programs as it allows the user to split up code for certain problem-solving solutions and allows the user to create a more readable structure and flow of code. [4]

Function Arguments don’t only take a name and copy the variable to the scope but it can also allow pointers and memory addresses to be used as long as they are the same type so you can split the code up and allow the modification on the real variable that has been passed via a pointer or memory address. [4]

Arguments can also be any data type either user-defined or built-in types as long as the data being passed through is the same corresponding type to what is being asked then the program will allow that. What cannot be done is passing variables through that are not the same data type as this will create compiler errors.





Knowledge of C++ Classes (1.4)

A C++ class is normally created so the user can create different data types that a main class will take and merge everything together. A class allows the user to split certain procedures into different classes depending on what the class will do and how will it use its data. [5]

A C++ class will normally be structured with Attributes that are simply variables with different types of data. A C++ class will also have a constructor in them to tell the user how to create that certain class which will then be created into a single object with all the variables combined in that container. [5]

A class will finally have properties and methods. Properties are functions that allow the user to modify the attributes inside the class via an instruction this is so the end-user cannot just put any value in the class and screw with the program whilst it’s running. A class method is more of a function built into the class that allows that object do its job or solve solutions with the information given to it. [5]

A class can also be used as a blueprint to an Object that allows the user to create objects of that type and create a container with all the information stored. Objects can be useful as it allows the user to store information persistently without that data being deleted or removed and allows the data be accessed from other functions. [5]

















Knowledge and Understanding of Subject (2)
After looking at the code and understanding the program and how it worked I was able to create a flow chart on the structure of the program and show visually how the program functioned.
[image: ]

As you can see from the above flow chart the program runs by first showing the header of the program and then secondly by then showing an option menu and then asking the user which option they would like to choose. 
[image: ]
To allow the user to select an option it uses a switch statement that checks the value the user typed and then coordinate what it should use via the switch statement if the none of the cases matched the switch statement then it would ask the user to select another option.
[image: ]
The program will then with the switch statement execute the code needed for the user which is needed. The user will then be sent back to the Option Menu until the user wants to quit by typing 5 into the Option menu and then finally typing “YES”.
[image: ]
The program will then end and finally the program would have finished its purpose of creation.




Application Bugs / Exercise 6 (2.1)
[image: ]
[image: ]
The first bug I spotted was that the stdafx.h was underlined red. I checked the problem and noticed that the #include header needed to have the “<>” symbols with stdafx.h in the middle of it so I did that and the problem was solved.
[image: ][image: ][image: ][image: ]
The second problem I encountered was when I type the number 4 into the console after I had typed all the numbers needed for the program it would not show all the numbers and just send me back to the menu I corrected this bug by adding a function that would loop the array and print out all the numbers needed for the end-user.


[image: ][image: ]
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The third and final bug I encountered was when I typed 5 as my option and then typed “yes” to quit, the program would not allow me to quit so I looked at the code and found that the program only checks if the response from end-user was “YES” and not also “yes”, so I adjusted the code and added an OR statement into the code.

 
Practical Application and Deployment (3)
Exercise 1 (3.1)
The project to this program was to have 3 values of 3 different types, input those values with the same type and then display to the user the results. The user must type in their name and then a score and finally their height in meters which the program will then take and output those to the end-user.
Problems:
· Create 3 different types variable
· User input values
· Output values to console window
[image: ][image: ]



Exercise 2 (3.2)
This exercise I had to allow the user to enter dimensions of a triangle and circle and calculate the area of both shapes together. At the beginning the user is asked for the radius of the circle and then asked for both the base and height of the triangle.
Problems:
· Input value for circle radius
· Input values for triangle base and height
· Calculate area of circle with radius
· Calculate area of triangle with base and height
· Print result to console window
[image: ][image: ]















Exercise 3 (3.3)
This exercise a company needed a program that allowed the end-user to type in a price per-ton and then ask how many tons they would like to buy if the end-user asked for a certain amount of gravel the user would get a discount depending on the weight they bought. 
Problems:
· Input value for gravel amount
· Input value for price per ton
· Calculate price and discount
· Print out calculations to screen
[image: ][image: ]













Exercise 4 (3.4)
This exercise we had to create a program that allowed the user to enter a certain number of rows that would be used and then draw stars from both sides of the console and then finish once the program had reached the number of rows the user typed.
Problems:
· Input value of rows from user
· Print stars to screen
· Adjust spacing between stars
[image: ]
[image: ]










Exercise 5 (3.5)
This project we had to create a program that allowed the user to enter 5 price products and then use a class called TaxCalculator that calculated the Total tax and average tax payable from those 5 products.
Problems:
· What classes to create?
· Input value for price
· Add price to TaxCalculator
· Calculate total price
· Calculate total tax
· Calculate total average tax
· Print out all calculations to screen

[image: ]













Exercise 7 (3.6)
This program we had to create a slot machine game that allowed the user to spin the slots until the user quit from the game. The more numbers they matched together the better the score was given to the user. 
Problems:
· Create 3 random numbers
· Ask the user to spin
· Input from user to spin
· Check valid response
· Spin Machine
· Check Winnings
· Print out results to screen
· Print out winnings to screen
· Change Numbers to Names
[image: ]













Exercise 8 (3.7)
This exercise we had to create a little battleship allowed two users to go head to head against one another to try and destroy each other’s battle ships first. We had to use classes to create a solution to this project.
Problems:
· Ask users for names
· Ask users for ship positions
· Input ship positions onto game board
· Ask user to fire shot at opponent (Repeat until all ships destroyed)
· Print X if player missed
· Print H if player hit a ship
· Print S on all ship positions if destroyed
· Once all opponent’s ships are destroyed show winner
· End Game
 [image: ][image: ]
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Appendix (4)
Exercise 1 Code
Source.cpp
#include <iostream>
#include <string>

using namespace std;

int main()
{
	string playerName;
	int playerScore;
	float playerHeight;

	//Ask user to enter name
	cout << "Please type in your name: ";
	getline(cin, playerName);

	//Ask user to enter a score
	cout << "Plase type a score: ";
	cin >> playerScore;

	//Ask user to enter their height
	cout << "Please type your height in meters: ";
	cin >> playerHeight;
	
	system("CLS");

	//Print the information just typed
	cout << "Your name was: " << playerName << endl;
	cout << "Your score was: " << playerScore << endl;
	cout << "Your height was: " << playerHeight << "m" << endl;
}














Exercise 2 Code
Source.cpp
#include <iostream>
#include <Windows.h>

#define PI	3.14159265358979323846

using namespace std;

float findAreaOfTriangle(float base, float height);
float findAreaOfCircle(float radius);
bool findCircleAreaWithTriangle(float circArea, float triArea, float *result);

int main()
{
	float areaOfCircle;
	float areaOfTriangle;

	float radiusOfCircle;

	float baseOfTriangle;
	float heightOfTriangle;

	float finalResult;

	cout << "Please type in the radius of the circle: ";
	cin >> radiusOfCircle;

	cout << "Please type in the base of the triangle: ";
	cin >> baseOfTriangle;

	cout << "Please type in the height of the triangle: ";
	cin >> heightOfTriangle;

	areaOfTriangle = findAreaOfTriangle(baseOfTriangle, heightOfTriangle);
	areaOfCircle = findAreaOfCircle(radiusOfCircle);

	system("CLS");

	if (!findCircleAreaWithTriangle(areaOfCircle, areaOfTriangle, &finalResult))
	{
		cout << "The area of the triangle is larger than the circle area please try again." << endl;
		Sleep(3000);
		system("CLS");
		main();
	}	

	cout << "The area of the triangle was: " << areaOfTriangle << endl;
	cout << "The area of the circle was: " << areaOfCircle << endl;
	cout << "The final area was: " << finalResult << endl;
}

float findAreaOfTriangle(float base, float height)
{
	return ((base * height) / 2);
}



float findAreaOfCircle(float radius)
{
	return (PI * (radius * radius));
}

bool findCircleAreaWithTriangle(float circArea, float triArea, float *result)
{
	if (triArea < circArea)
	{
		*result = (circArea - triArea);
		return true;
	}
	return false;
}


Exercise 3 Code
Source.cpp
#include <iostream>
#include <Windows.h>

using namespace std;

int findDiscount(int gravelBought);
bool calculatePrice(int gravelBought, float pricePerTon, int discount, float *returnValue);

int main()
{
	int gravelBeingPurchased;
	float pricePerTon;
	float finalPrice;

	cout << "Please type in the amount of gravel you would like to buy: ";
	cin >> gravelBeingPurchased;

	cout << "Please enter the price per ton: ";
	cin >> pricePerTon;

	system("CLS");

	int discount = findDiscount(gravelBeingPurchased);
	if (!calculatePrice(gravelBeingPurchased, pricePerTon, discount, &finalPrice))
	{
		cout << "ERROR: " << endl;
		cout << "Gravel Bought * Price Per Ton = 0" << endl;
		Sleep(3000);
		system("CLS");
		main();
	}

	cout << "The amount of gravel purchased was: " << gravelBeingPurchased << endl;
	cout << "The amount it cost per ton was: " << pricePerTon << endl;
	cout << "The discount being given is: " << discount << "%" << endl;
	cout << endl;
	cout << "Calculation: " << endl;
	cout << gravelBeingPurchased << " * " << pricePerTon << " = \x9c" << gravelBeingPurchased * pricePerTon << endl;
	cout << gravelBeingPurchased * pricePerTon << " - " << discount << "%" << " = \x9c" << finalPrice << endl;
	cout << "Total: \x9c" << finalPrice << endl;
	
}

int findDiscount(int gravelBought)
{
	int discount;
	if (gravelBought < 5)
	{
		discount = 0;
	}
	else if (gravelBought >= 5 && gravelBought <= 8)
	{
		discount = 2;
	}
	else if (gravelBought >= 9 && gravelBought <= 40)
	{
		discount = 4;
	}
	else
	{
		discount = 6;
	}
	return discount;
}

bool calculatePrice(int gravelBought, float pricePerTon, int discount, float *returnValue)
{
	if (gravelBought * pricePerTon != 0)
	{
		discount = (((gravelBought * pricePerTon) / 100) * discount);
		*returnValue = ((gravelBought * pricePerTon) - discount);
		return true;
	}
	return false;
}













Exercise 4 Code
Source.cpp
#include <iostream>
#include <Windows.h>

#include "ConsoleFunctions.h"

using namespace std;

int main()
{
	int rowsNeeded;

	//Ask user to enter a number and store it.
	cout << "Please enter the amount of rows you would like: ";
	cin >> rowsNeeded;

	//Check if the number is valid
	if (checkNumberValid(rowsNeeded))
	{
		printBoardToScreen(rowsNeeded);
	}
}

Console Functions.cpp
#include <iostream>
#include "ConsoleFunctions.h"

using namespace std;

//Thsi functinon creates the board with the stars in place
void printBoardToScreen(int rows)
{
	//Create a loop so we can create each row
	for (int i = 0; i < rows; i++)
	{
		//Check if the number given was odd or even
		if ((rows % 2) == 0)
		{
			//Check if 'i' is below half the value typed in by the user
			if (i < rows / 2)
			{
				printSpaces(i);
				printf("%c", '*');
				printSpaces(rows - (i * 2) - 2);
				printf("%c", '*');
			}
			//Check if 'i' is over half way through the loop
			else
			{
				printSpaces(round(rows - i) - 1);
				printf("%c", '*');
				printSpaces((i * 2) - rows);
				printf("%c", '*');
			}
		}
		else
		{
			//Check if 'i' is below half the value typed in by the user
			if (i < round(rows / 2))
			{
				printSpaces(i);
				printf("%c", '*');
				printSpaces(rows - (i * 2));
				printf("%c", '*');
			}
			//Check if 'i' is half way through the loop
			else if (i == round(rows / 2))
			{
				printSpaces(round(rows / 2) + 1);
				printf("%c", '*');
			}
			//Check if 'i' is over half way through the loop
			else
			{
				printSpaces(round(rows - i) - 1);
				printf("%c", '*');
				printSpaces((i * 2) - rows + 2);
				printf("%c", '*');
			}
		}
		printf("\r\n");
	}
}

//This function will create a space in the console window
void printSpaces(int numSpaces)
{
	for (int i = 0; i < numSpaces; i++)
	{
		printf(" ");
	}
}

//This function checks to make sure a number is valid
bool checkNumberValid(int num)
{
	if (num <= 0)
	{
		system("CLS");
		cout << "Please type a valid number!" << endl;
		return false;
	}
	else
	{
		return true;
	}
	return false;
}
Console Functions.hpp
#pragma once
extern void printBoardToScreen(int rows);
extern void printSpaces(int numSpaces);
extern bool checkNumberValid(int num);



Exercise 5 Code
Source.cpp
#include <iostream>
#include <Windows.h>

#include "Product.h"
#include "TaxCalculator.h";

using namespace std;

void addPrices(TaxCalculator* taxCalc);

int main()
{
	TaxCalculator* taxCalc = new TaxCalculator();
	addPrices(taxCalc);
}

void addPrices(TaxCalculator* taxCalc)
{
	cout << "Please type in five product prices." << endl;
	float productPrice;
	for (int i = 0; i < 5; i++)
	{
		cout << "Product " << i + 1 << " Price: \x9c";
		productPrice = 0;
		cin >> productPrice;
		if (productPrice < 0)
		{
			cout << "A product price was typed incorrectly!" << endl;
			break;
		}
		taxCalc->addProduct(new Product(productPrice));
	}
	cout << "All five items are valued at: \x9c" << taxCalc->GetTotalPrice() << endl;
	cout << "Total Tax: \x9c" << taxCalc->CalculateTax() << endl;
	cout << "Average Tax: \x9c" << taxCalc->CalculateAverageTax() << endl;
}

Product.cpp
#include "Product.h"

Product::Product(float productPrice)
{
	this->_productPrice = productPrice;
}

float Product::GetProductPrice()
{
	return this->_productPrice;
}

void Product::SetProductPrice(float productPrice)
{
	this->_productPrice;
}
Product.hpp
#pragma once
#include <iostream>
#include <string>

using namespace std;

class Product
{
private:
	//Attributes
	float _productPrice;
public:
	//Constructors
	Product(float productPrice);

	//Properties
	float GetProductPrice();
	void SetProductPrice(float productPrice);

	//Methods
	
	
};

TaxCalculator.cpp
#include "TaxCalculator.h"

TaxCalculator::TaxCalculator()
{
}

void TaxCalculator::SetTotalPrice(float totalPrice)
{
	this->_totalPrice = totalPrice;
}

void TaxCalculator::SetProductCount(int productCount)
{
	this->_productCount = productCount;
}

float TaxCalculator::GetTotalPrice()
{
	return this->_totalPrice;
}

int TaxCalculator::GetProductCount()
{
	return this->_productCount;
}

float TaxCalculator::CalculateAverageTax()
{
	return (this->GetTotalPrice() / this->_itemVector.size());
}

float TaxCalculator::CalculateTax()
{
	return ((this->GetTotalPrice() / 100) * _tax);
}

void TaxCalculator::addProduct(Product* product)
{
	this->_totalPrice += product->GetProductPrice();
	this->_productCount++;
	this->_itemVector.push_back(product);
}


TaxCalculator.hpp
#pragma once
#include <vector>
#include "Product.h"

class TaxCalculator
{
private:
	vector<Product*> _itemVector;
	//Attributes
	float _totalPrice = 0;
	int _productCount = 0;
	int _tax = 30;

public:
	//Constructors
	TaxCalculator();

	//Properties
	void SetTotalPrice(float totalPrice);
	void SetProductCount(int productCount);
	float GetTotalPrice();
	int GetProductCount();

	//Methods

	//Add a product to the TotalPrice
	void addProduct(Product* product);
	//Calculate Average Tax.
	float CalculateTax();
	float CalculateAverageTax();
};

















Exercise 7 Code

Source.cpp
#include <iostream>
#include <Windows.h>
#include <string>
#include <time.h>

#include "SlotMachineFunctions.h"

using namespace std;

int main()
{
	srand(time(NULL));

	int userScore = 0;
	bool userQuit = false;

	string userResponse;

	while (!userQuit)
	{
		cout << "Spin? ";
		getline(cin, userResponse);

		if (userResponse == "YES" || userResponse == "yes")
		{
			int winnings = spinMachine();
			if (winnings != 0)
			{
				userScore += winnings;
			cout << "You won! Your score is now: " << userScore << endl;
			}
			else
			{
				cout << "You didn't win anything!" << endl;
			}
		}
		else if (userResponse == "NO" || userResponse == "no")
		{
			userQuit = true;
		}
		else
		{
			cout << "Incorrect Response - (yes - no)" << endl;
		}

	}
}











SlotMachineFunctions.cpp

#include <iostream>
#include <string>

#include "SlotMachineFunctions.h"

using namespace std;

int spinMachine()
{
	int randomNumbers[3];

	string fruits[6] = { "Seven", "Bar", "Bell", "Plum", "Orange", "Cherries" };
	for (int i = 0; i < 3; i++)
	{
		randomNumbers[i] = randomNumber(5);
		cout << fruits[randomNumbers[i]] << " ";
	}
	cout << endl;

	//Check Winnings
	int winnings = checkWinnings(randomNumbers);
	return winnings;
}

int checkWinnings(int slotNumbers[])
{
	int twoNumberJackpot = 10;
	int twoFivesJackpot = 100;

	int threeNumberJackpot = 20;
	int threeFivesJackpot = 2000;

	if (slotNumbers[0] == slotNumbers[1] && slotNumbers[0] == slotNumbers[2])
	{
		if (slotNumbers[0] == 5)
		{
			return threeFivesJackpot;
		}
		else
		{
			return threeNumberJackpot;
		}
	}
	else if (slotNumbers[0] == slotNumbers[1] || slotNumbers[0] == slotNumbers[2])
	{
		if (slotNumbers[0] == 5)
		{
			return twoFivesJackpot;
		}
		else
		{
			return twoNumberJackpot;
		}
	}
	else if (slotNumbers[1] == slotNumbers[0] || slotNumbers[1] == slotNumbers[2])
	{
		if (slotNumbers[1] == 5)
		{
			return twoFivesJackpot;
		}
		else
		{
			return twoNumberJackpot;
		}
	}
	else if (slotNumbers[2] == slotNumbers[0] || slotNumbers[2] == slotNumbers[1])
	{
		if (slotNumbers[2] == 5)
		{
			return twoFivesJackpot;
		}
		else
		{
			return twoNumberJackpot;
		}
	}
	else
	{
		return 0;
	}
}

int randomNumber(int maxNumber)
{
	return rand() % maxNumber + 1;
}

SlotMachineFunctions.hpp
#pragma once
extern int spinMachine();
extern int checkWinnings(int slotNumbers[]);
extern int randomNumber(int maxNumber);
























Exercise 8 Code
Source.cpp
#include <iostream>
#include <string>
#include <Windows.h>
#include <time.h>

#include "playerBoard.h"
#include "BattleShipFunctions.h"

#define ROWS 8
#define COLUMNS 8
	
using namespace std;

int main()
{
	//Intialise player name strings
	string player_one = getUserName(1);
	string player_two = getUserName(2);

	//Create two game board objects
	playerBoard* playerOneBoard = new playerBoard(player_one, ROWS, COLUMNS);
    playerBoard* playerTwoBoard = new playerBoard(player_two, ROWS, COLUMNS);

	//Intiliase boolean for game started
	bool gameStarted = false;

	//Show the player one board
	playerOneBoard->createBoard(gameStarted);
	createShips(playerOneBoard);
	system("CLS");

	//Show player one ship positions
	playerOneBoard->createBoard(gameStarted);
	Sleep(5000);
	system("CLS");

	//Show the player two board
	playerTwoBoard->createBoard(gameStarted);
	createShips(playerTwoBoard);
	system("CLS");

	//Show player two boat positions
	playerTwoBoard->createBoard(gameStarted);
	Sleep(5000);

	system("CLS");

	//Clear the boards
	playerOneBoard->clearBoard();
	playerTwoBoard->clearBoard();

	gameStarted = true;

	//Start the game
	startGame(playerOneBoard, playerTwoBoard, gameStarted);
}




Playerboard.cpp
#include <iostream>
#include <string>
#include <Windows.h>
#include <time.h>

#include "playerBoard.h"
#include "BattleShip.h"

using namespace std;

playerBoard::playerBoard(string userName, int rows, int columns)
{
	this->userName = userName;
	this->rows = rows;
	this->columns = columns;
}

void playerBoard::createBoard(bool gameStarted)
{
	//Create the Alphabet Letters on top of board
	if (gameStarted == false)
	{
		cout << userName << endl;
		cout << endl;
	}

	char alphabet[10] = { ' ','A', 'B', 'C', 'D', 'E', 'F', 'G', 'H' };
	for (int i = 0; i < this->columns + 1; i++)
	{
		cout << alphabet[i] << " ";
	}
	cout << "  X = Miss";

	//Create a row
	for (int r = 0; r < this->rows; r++)
	{
		cout << endl;
		cout << r + 1;
		for (int c = 0; c < this->columns; c++)
		{
			cout << " " << shipGameBoard[r][c];
		}

		if (r == 0)
		{
			cout << "   H = Hit";
		}
		else if (r == 1)
		{
			cout << "   S = Ship has sunk";
		}
	}
	cout << endl;
}

bool playerBoard::createShip(int row, int column, int rotation, int shipSize)
{
	//Check if the ship was put in a vertical position
	if (rotation == 1)
	{
		if ((row + shipSize) > 8)
		{
			cout << "Cannot place ship in that position!" << endl;
			this->exitGame();
			return false;
		}
		else if (row < 0)
		{
			cout << "Cannot place ship in that position!" << endl;
			this->exitGame();
			return false;
		}

		bool collision = false;
		for (int i = 0; i < shipSize; i++)
		{
			for (int i = 0; i < shipSize; i++)
			{
				if (shipGameBoard[row + i][column] == 'Y')
				{
					collision = true;
				}
			}
		}

		if (!collision)
		{
			BattleShip* shipObject = new BattleShip(shipSize);
			for (int i = 0; i < shipSize; i++)
			{
				shipGameBoard[row + i][column] = 'Y';
				shipObject->setBattleShipPosition(row + i, column);
			}
			this->addShip(shipObject);
		}
		else
		{
			cout << "Collision Detected!" << endl;
			this->exitGame();
		}
	}
	//Check if the ship was put into a horizontal position
	else if (rotation == 2)
	{
		if ((column + shipSize) > 8)
		{
			cout << "Cannot place ship in that position!" << endl;
			this->exitGame();
			return false;
		}
		else if (column < 0)
		{
			cout << "Cannot place ship in that position!" << endl;
			this->exitGame();
			return false;
		}

		bool collision = false;
		for (int i = 0; i < shipSize; i++)
		{
			for (int i = 0; i < shipSize; i++)
			{
				if (shipGameBoard[row][column + i] == 'Y')
				{
					collision = true;
				}
			}
		}

		if (!collision)
		{
			BattleShip* shipObject = new BattleShip(shipSize);
			for (int i = 0; i < shipSize; i++)
			{
				shipGameBoard[row][column + i] = 'Y';
				shipObject->setBattleShipPosition(row, column + i);
			}
			this->addShip(shipObject);
		}
		else
		{
			cout << "Collision Detected!" << endl;
			this->exitGame();
		}
	}
	else
	{
		cout << "Incorrect Selection: 1 or 2!" << endl;
		return false;
	}
	return false;
}

void playerBoard::addShip(BattleShip* ship)
{
	this->_shipArray.push_back(ship);
}

void playerBoard::fireShot(int row, int column)
{

	bool playerMissed = true;
	if (shipGameBoard[row][column] == ' ')
	{
		for (int i = 0; i < this->_shipArray.size(); i++)
		{
			int hitShip = _shipArray[i]->getBattleShipPosition(row, column);
			if (hitShip == 0)
			{
				shipGameBoard[row][column] = 'H';
				_shipArray[i]->hitShip();
				cout << "You hit a ship!" << endl;

				int shipDamage = _shipArray[i]->getDamage();
				int shipSize = _shipArray[i]->getShipSize();

				if (shipDamage == shipSize)
				{
					for (int c = 0; c < shipSize; c++)
					{
						_shipArray[i]->lastShipPosition();
						int sunkenShipRow = _shipArray[i]->getLastRow();
						int sunkenShipColumn = _shipArray[i]->getLastColumn();
						shipGameBoard[sunkenShipRow][sunkenShipColumn] = 'S';
					}
					this->sunkShip();
					int shipsDestroyed = this->getShipsDestroyed();
					if (shipsDestroyed >= 3)
					{
						this->playerWon();
					}
					else
					{
						cout << "You have sunk a ship" << endl;
					}
				}
				playerMissed = false;
				break;
			}
		}
	}
	else
	{
		playerMissed = false;
		cout << "You have already shot at that position and this shot will not count!" << endl;
	}

	if (playerMissed)
	{
		shipGameBoard[row][column] = 'X';
		cout << "You missed!" << endl;
	}
	Sleep(3000);
}

void playerBoard::clearBoard()
{
	for (int r = 0; r < this->rows; r++)
	{
		for (int c = 0; c < this->columns; c++)
		{
			shipGameBoard[r][c] = ' ';
		}
	}
}

int playerBoard::getShipsDestroyed()
{
	return this->shipsDestroyed;
}

void playerBoard::sunkShip()
{
	this->shipsDestroyed += 1;
}

void playerBoard::playerWon()
{
	system("CLS");
	cout << this->userName << " won the game by destroying all three ships on the board!" << endl;
	cout << "Thanks for playing my game!" << endl;
	this->exitGame();
}

string playerBoard::getUserName()
{
	return this->userName;
}

void playerBoard::exitGame()
{
	cout << "Exiting Game!" << endl;
	Sleep(3000);
	exit(EXIT_SUCCESS);
}

Playerboard.hpp
#pragma once
#include <vector>

#include "BattleShip.h"

using namespace std;

class playerBoard
{
	vector<BattleShip*> _shipArray;
	//Attributes
	char shipGameBoard[8][8];

	int rows;
	int columns;

	int shipsDestroyed = 0;

	string userName;


	//Constructors
public:
	playerBoard(string userName, int rows, int columns);

	//Properties
	int getShipsDestroyed();
	string getUserName();

	//Methods
	void createBoard(bool gameStarted);
	void clearBoard();

	void playerWon();

	void fireShot(int row, int column);
	void sunkShip();

	void addShip(BattleShip* ship);
	bool createShip(int row, int column, int rotation, int shipSize);

	void exitGame();
};




BattleShip.cpp
#include <iostream>

#include "BattleShip.h"

using namespace std;

BattleShip::BattleShip(int shipSize)
{
	this->shipSize = shipSize;
}

void BattleShip::hitShip()
{
	this->shipDamage += 1;
}
 
void BattleShip::lastShipPosition()
{
	bool shipPositionFound = false;
	for (int r = 0; r < 8; r++)
	{
		if (!shipPositionFound)
		{
			for (int c = 0; c < 8; c++)
			{
				if (!shipPositionFound)
				{
					int checkPosition = this->getBattleShipPosition(r, c);
					if (checkPosition == 0)
					{
						this->lastRow = r;
						this->lastColumn = c;
						this->shipPlacement[r][c] = 1;
						shipPositionFound = true;
					}
				}
				else
				{
					break;
				}
			}
		}
		else
		{
			break;
		}
	}
}

//Properties
void BattleShip::setBattleShipPosition(int row, int column)
{
	this->shipPlacement[row][column] = 0;
}

int BattleShip::getBattleShipPosition(int row, int column)
{
	return this->shipPlacement[row][column];
}

int BattleShip::getDamage()
{
	return this->shipDamage;
}

int BattleShip::getShipSize()
{
	return this->shipSize;
}

int BattleShip::getLastRow()
{
	return this->lastRow;
}

int BattleShip::getLastColumn()
{
	return this->lastColumn;
}

BattleShip.hpp
#pragma once
#include <vector>

class BattleShip
{
private:
	//Attributes
	int shipPlacement[8][8];

	int lastRow;
	int lastColumn;

	int shipSize;
	int shipDamage = 0;

	//Constructors
public:
	BattleShip(int shipSize);

	//Properties
	int getDamage();
	int getShipSize();

	int getLastRow();
	int getLastColumn();

	void setBattleShipPosition(int row, int column);
	int getBattleShipPosition(int row, int column);

	//Methods
	void hitShip();
	void lastShipPosition();
};







BattleShipFunctions.cpp
#include <iostream>
#include <string>

#include "BattleShip.h"
#include "playerBoard.h"


int characterToInteger(char letter)
{
	char character = toupper(letter);
	char alphabet[9] = { 'A', 'B', 'C', 'D', 'E', 'F', 'G', 'H' };
	for (int i = 0; i < 10; i++)
	{
		if (alphabet[i] == character)
		{
			return i + 1;
		}
	}
}

string getUserName(int playerNumber)
{
	string userName;
	if (playerNumber == 1)
	{
		cout << "Please type in a name for the first player: ";
		getline(cin, userName);
	}
	else
	{
		cout << "Please type in a for the second player: ";
		getline(cin, userName);
	}
	return userName;
}

void createShips(playerBoard* GameBoard)
{
	char columnAlpha;
	int row;
	int column;
	int rotation;
[bookmark: _GoBack]
	string shipSizes[3] = { "Small", "Medium", "Large" };
	for (int i = 0; i < 3; i++)
	{
		cout << "Please select a row for your " << shipSizes[i] << " ship (1 - 8): ";
		cin >> row;

		cout << "Please select a column for your " << shipSizes[i] << " ship (A - H): ";
		cin >> columnAlpha;
		column = characterToInteger(columnAlpha);

		cout << "1: Place Ship Vertical" << endl;
		cout << "2: Place Ship Horizontal" << endl;
		cin >> rotation;

		if (GameBoard->createShip(row - 1, column - 1, rotation, i + 2))
		{
			cout << "Placed Ship!" << endl;
		}
	}
}

void startGame(playerBoard* playerOne, playerBoard* playerTwo, bool gameStarted)
{
	bool playerOneTurn = true;
	while (true)
	{
		int row;
		int column;

		char columnAlpha;

		string player_one_name = playerOne->getUserName();
		string player_two_name = playerTwo->getUserName();

		if (playerOneTurn)
		{
			cout << player_one_name << endl;
			playerTwo->createBoard(gameStarted);

			cout << "Please type a row to fire a shot at (1 - 8): ";
			cin >> row;

			cout << "Please type a column to fire a shot at (A - H): ";
			cin >> columnAlpha;
			column = characterToInteger(columnAlpha);

			playerTwo->fireShot(row - 1, column - 1);

			system("CLS");

			playerOneTurn = !playerOneTurn;
		}
		else if (!playerOneTurn)
		{
			cout << player_two_name << endl;
			playerOne->createBoard(gameStarted);

			cout << "Please type a row to fire a shot at (1 - 8): ";
			cin >> row;

			cout << "Please type a column to fire a shot at (A - H): ";
			cin >> columnAlpha;
			column = characterToInteger(columnAlpha);

			playerOne->fireShot(row - 1, column - 1);

			system("CLS");

			playerOneTurn = !playerOneTurn;
		}
	}
}





BattleShipFunctions.hpp
#pragma once
#include <iostream>
#include <string>

#include "BattleShip.h"
#include "playerBoard.h"

extern string getUserName(int playerNumber);
extern void createShips(playerBoard* GameBoard);
extern void startGame(playerBoard* playerOne, playerBoard* playerTwo, bool gameStarted);
extern int characterToInteger(char letter);
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