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1. [bookmark: _Toc509599201]PART A (UNDERSTANDING)
[bookmark: _Toc509599202]1.1 What is a variable and why are they important in writing programs? 
Variable is an identifier (word) that refers to some data or object in the memory. The name of the variable refers to the address of memory, operations on the variable use or modify the content of this memory section. [1]

[bookmark: _Toc509599203]1.2 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 most often used when the number of iterations known in advance. The general form of the for loop can be as follows:
for (expression1; expression2; expression3)
{
Instruction
Instruction
}
In expression1 the value of the cycle variable is set, the condition for entering the loop in expression2, this is most commonly a logical expression, in expression3 cycle variable is increased.
An Example to print a text five times is C:

for (int i = 0; i < 5; i++)
{
printf ("Print this 5 times");
}

[bookmark: _Toc509599204]1.3 Explain how arguments in functions can be used.
When declaring a function, local arguments (variables) can be declared, that will pass the value as a parameter when calling a function. It does not pass the variable itself to the function, but its value like a placeholder. Arguments are optional, a function may have no arguments.
An example for a function with arguments in C:
int AddTwoNumbers (int number1, int number2)
{
	return number1 + number2;
}

int main ()
{
	printf ("%i\r\n", AddTwoNumbers (5, 5));

	retrun 0;
}
1.3 Describe the purpose of a class in Object Oriented Programming.
Class is a user defined type, what contains data and method definitions. Based on these, members (objects) can be created.
2. [bookmark: _Toc509599205]PART B (INTERPRETATION)
[bookmark: _Toc509599206]2.1 Explanation of functions and methods:
void InitialiseNumbers(int numbers[], int size)
Method, doesn’t return value. Fills an array with 0, arguments: array and the size of the array.

void DisplayHeader(void); 
Method, doesn’t return value. Displays “header” (text) on the screen.

void DisplayMenu(void);
Method, doesn’t return value. Displays the main menu on the screen.

int ReadNumber(string prompt)
Function, returns a whole number. Displays text, got from prompt argument, reads an input from the user, validate the input (if it’s a number or not), clear the screen where the number was entered.

void IgnoreInput(void);

Method, doesn’t return value. Skips input until it’s not number.

void ClearText(int x, int y, int length);
Method, doesn’t return value. Displays “empty space”. Arguments: x and y starting position for the space, for “length” length.

bool ProcessMenu(int option, int numbers[])
Function, returns true or false. Sets the quit variable to false. Switch statement with 5 and a default case statement.  Expression is from option argument.
Case 1: get number from user. 
Case 2: display smallest value in an array, from numbers[] argument.
Case 3: display largest value in an array, from numbers[] argument.
Case 4: display the numbers in numbers array from numbers[] argument.
Case 5: Assign value to quit variable
Default: Display text when none of the specified cases are true.
At the break statement the switch terminates.

void GetNumbers(int numbers[]);
Method, doesn’t return value. Assign value to numbers array, what is from argument.

int FindSmallest(int numbers[]);
Function, returns a whole number. Compares values in numbers array , what is from argument, and return the smallest.

int FindLargest(int numbers[]);
Function, returns a whole number. Compares values in numbers array, what is from argument, and return the largest.

void PrintNumbers(int numbers[]);
Method, doesn’t return value. Display values in numbers array, what is from argument.

bool IsQuitting();
Function, returns a boolean. Displays text, reads value from user., if the value is YES, sets the quit variable to true and return it.

void ClearConsole(void);
Method, doesn’t return value. Clears the console screen.
3. [bookmark: _Toc509599207]PART C (IMPLEMENTATION)
[bookmark: _Toc509599208]3.1 Exercise 1
Source code included in Appendix 1
Screenshot
[image: ]
Description of the code:
· Variables declared for different data types
· Reading in data from user
· Printing the data that have been stored in the variables

[bookmark: _Toc509599209]3.2 Exercise 2
Source code included in Appendix 2
Screenshot
[image: ]
Description of the code:
· Variables declared for data
· Reading required data from user

· Value of pi assigned to variable called pi
· Calculating the area of the shape: area of the circle minus area of the triangle

[bookmark: _Toc509599210]3.3 Exercise 3
Source code included in Appendix 3
Screenshots
[image: ]
[image: ]
[image: ]
[image: ]
Description of the code:
· Variables declared for data
· Reading required data from user
· CalculateDiscount function called with quantityOfGrave and costPerTonne agruments, it’s returned value is assigned to purchasePrice and printed
CalculateDiscount: if quantity of gravel is less than 5 no discount applied, purchase price is quantity of gravel multiplied by cost per tonne.
If quantity of gravel is larger or equal to five and less or equal to eight 2% discount applied, purchase price is quantity of gravel multiplied by cost per tonne minus discount.
If quantity of gravel is larger or equal to nine and less or equal to 40 4% discount applied, purchase price is quantity of gravel multiplied by cost per tonne minus discount.
If quantity of gravel is larger than 40 6% discount applied, purchase price is quantity of gravel multiplied by cost per tonne minus discount.
Purchase price is returned


[bookmark: _Toc509599211]3.4 Exercise 4
Source code included in Appendix 4
Screenshot
[image: ]
Description of the code:
· Variable declared for length
· Reading in length
· Nested for loop required to move right and down
· If the iteration number is the same in both loops print *, that’s one line from top left to down right
· If the second loops iteration is equal to maximum width/height minus 1 (would never reach it without -1) and subtract the first loop iteration number to move back
 
[bookmark: _Toc509599212]3.5 Exercise 5
Source code included in Appendix 5
Screenshot
[image: ]
Description of the code:
· Declaring attributes for required data
· Constructor with default netto price and tax
· Property to return netto price attribute
· Methods
AddToTotal: adds the price (read from the user) to the NettoPrice attribute
TotalTax: calculates total tax and returns it
AverageTax: calculates the average tax and returns it
· Main
taxCalculator object declared
setting number of iterations for for loop
in for loop user inputs prices and added to the total price via AddToTotal method, price passed in as argument
· Displaying result
[bookmark: _Toc509599213]3.6 Exercise 6 
Fixed code included in Appendix 6
Errors found:
· No function to display all numbers
· User can enter text instead of numbers
· Only “YES” accepted as keyword when quitting

Description of fix:
· PrintNumbers method, with numbers array argument
Displays “The numbers are: “using WriteText method
For loop to display the values in the array
· In processMenu function in case 4, replace quit = IsQuitting(); to PrintNumbers(numbers);
· Added “Yes” and “yes” as keyword in isQuitting function
Screenshot
[image: ]
[bookmark: _Toc509599214]3.7 Exercise 7
Source code included in Appendix 7
Description of the code:
· Functions/methods
quitQuestion: Asks user to enter a word and returns it
RandomNumber: generates random number between 0 and a maximum value (from argument)
SwapNumberToFruit: returns a string, using switch statement with number (from argument)
CalculatingPoints: if the fruits are all the same, and at least one of them is cherries, 2000 added to point and “You win” displayed. If at least one of them is not cherries 20 added to points and “You win” displayed.
If two of them matches and one of those is cherries 100 added to points, if none of them cherries, 10 added to points and “You win” displayed.
If none of the fruits match, 0 added to points and “You lost” displayed
At the end of the function points returned.
· Main
Value of quitWord function is called and assigned to quitWord variable (question to spin)
While loop, while the keywords match with the user input the loop starts
Three random number generated (number of reels is three) assigned to an array
In the next while loop the returned words from SwapnumberToFruits printed (array passed in as argument)
Points from CalculatePoints function added to points variable after each iteration
Points displayed
Value of quitWord function is called and assigned to quitWord variable (question to spin)
Screenshot
[image: ]
[bookmark: _Toc509599215]3.8 Exercise 8
Source code included in Appendix 8
Description of the code:
Battleship class: controls the game flow
Ship Class: definition of ship properties
Seamap class: definition of map, controls anything that related to map (display, update, check ship on maps) via methods
Player: declares 5 ships and two maps for each player, players interact with ships and maps via this class
Known problems:
· Attack phase is endless loop (doesn’t work)
· Ships can intersect or hang out
· Attack map only shows if it’s hit
· Ships can’t sink
· Game freezes when user enter number or lowercase letter for column

Screenshots
[image: ]
[image: ]
[image: ]
[image: ]
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5. [bookmark: _Toc509599217]Appendices
5.1 [bookmark: _Toc509599218]Appendix 1
#define _CRT_SECURE_NO_WARNINGS

#include <stdio.h>
#include <string>

using namespace std;


int main(int argc, char** argv)
{

	char text[100];
	string name;
	double length;
	int score;


	printf("Enter a name: ");
	scanf("%s", text);
	name = text;
	
	printf("Enter length: ");
	scanf("%lf", &length);

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


	printf("\r\nName : %s\r\n", name.c_str());
	printf("Length: %lf\r\n", length);
	printf("Score: %i\r\n", score);


	return 0;
}
[bookmark: _Toc509599219]5.2 Appendix 2
#define _CRT_SECURE_NO_WARNINGS

#include <stdio.h>
#include <string>

using namespace std;


int main(int argc, char** argv)
{

	double radius, triangleHeight, triangleBase, circleArea, triangleArea, shapeArea;
	double pi = 3.14;


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

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

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

	shapeArea = (pi*(radius*radius)) - ((triangleBase*triangleHeight) / 2);

	printf("The area of the shape is: %lf\r\n", shapeArea);


	return 0;
}
[bookmark: _Toc509599220]5.3 Appendix 3
#define _CRT_SECURE_NO_WARNINGS

#include <stdio.h>
#include <string>

using namespace std;

double CalculateDiscount(double quantityOfGravel, double costPerTonne);

int main(int argc, char** argv)
{

	double quantityOfGravel, costPerTonne, purchasePrice;

	printf("Enter the quantity of gravel: ");
	scanf("%lf", &quantityOfGravel);

	printf("Enter cost per tonne: ");
	scanf("%lf", &costPerTonne);

	purchasePrice = CalculateDiscount(quantityOfGravel, costPerTonne);

	printf("The purchase price is: %lf\r\n", purchasePrice);
	
	return 0;
}

double CalculateDiscount(double quantityOfGravel, double costPerTonne)
{
	double discount, fullPrice, purchasePrice;

	if (quantityOfGravel < 5)
	{
		discount = 0.00;
		fullPrice = quantityOfGravel * costPerTonne;
		purchasePrice = fullPrice - (fullPrice * (discount / 100));
	}

	if (quantityOfGravel >= 5 && quantityOfGravel <= 8)
	{
		discount = 2.00;
		fullPrice = quantityOfGravel * costPerTonne;
		purchasePrice = fullPrice - (fullPrice * (discount / 100));

	}

	if (quantityOfGravel >= 9 && quantityOfGravel <= 40)
	{
		discount = 4.00;
		fullPrice = quantityOfGravel * costPerTonne;
		purchasePrice = fullPrice - (fullPrice * (discount / 100));
	}

	if (quantityOfGravel > 40)
	{
		discount = 6.00;
		fullPrice = quantityOfGravel * costPerTonne;
		purchasePrice = fullPrice - (fullPrice * (discount / 100));

	}

	

	return purchasePrice;
}
[bookmark: _Toc509599221]5.4 Appendix 4
#define _CRT_SECURE_NO_WARNINGS

#include <stdio.h>

using namespace std;

int main(int argc, char** argv)
{

	int length;

	printf("Enter length: ");
	scanf("%i", &length);

	for (int i = 0; i < length; i++)
	{

		for (int j = 0; j < length; j++)
		{

			if (i == j)
			{
				printf("*");
			}

			else if (j == (length - 1 - i))
			{
				printf("*");
			}

			else
			{
				printf(" ");
			}

		}

		printf("\r\n");

	}

	return 0;
}
5.5 [bookmark: _Toc509599222]Appendix 5
Program.h
#pragma once

class Program
{
	//Attributes
private:
	double _nettoPrice;
	double _tax;
	double _totalTax;


	//Constructors
public:
	Program(double nettoPrice, double tax);


	//Properties
public:
	double GetNettoPrice();


	//Methods
public:

	void AddToTotal(double price);
	double TotalTax();
	double AverageTax();

};
Program.cpp
#include <string>
#include "program.h"

//Constructors

Program::Program(double nettoPrice, double tax)
{
	this->_nettoPrice = nettoPrice;
	this->_tax = tax;
}


//Properties

double Program::GetNettoPrice()
{
	return this->_nettoPrice;
}


//Methods

void Program::AddToTotal(double price)
{
	_nettoPrice = _nettoPrice + price;
}

double Program::TotalTax()
{
	_totalTax = _nettoPrice * (_tax / 100);
	return this->_totalTax;
}

double Program::AverageTax()
{
	return this->_totalTax / 5;
}

Source.cpp
#define _CRT_SECURE_NO_WARNINGS

#include <stdio.h>
#include <string>
#include "Program.h"

using namespace std;


int main(int argc, char** argv)
{

	Program *taxCalculator = new Program(0, 20); //Starting price = 0, tax = 20 %

	int numberOfProducts = 5;

	for (int i = 0; i < numberOfProducts; i++)
	{
		printf("Enter price %i: ", i + 1);

		double price = 0.0;
		scanf("%lf", &price);

		taxCalculator->AddToTotal(price);
	}

	printf("Total netto price: %0.2f\r\n", taxCalculator->GetNettoPrice());
	printf("Total tax : %0.2f\r\n", taxCalculator->TotalTax());
	printf("Average tax : %0.2f\r\n", taxCalculator->AverageTax());

	delete taxCalculator;
	return 0;
}


5.6 [bookmark: _Toc509599223] Appendix 6
Main.h
#pragma once

using namespace std;

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[]);
void GetNumbers(int numbers[]);
int FindSmallest(int numbers[]);
int FindLargest(int numbers[]);
int FindLargest(int numbers[]);
void PrintNumbers(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);

source.cpp
#define _CRT_SECURE_NO_WARNINGS

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

int main()
{
	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);

		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;

	WriteText(prompt, 20, 14);
	inputCharCount = scanf("%i", &number);
	if (inputCharCount == 0)  // Wasn’t a number, so ignore what they typed in!!
	{
		IgnoreInput();
	}

	ClearText(20, 14, prompt.length() + inputCharCount); // Clear the text at this line

	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[])
{
	string message;
	bool quit = false;

	switch (option)
	{
	case 1:
		GetNumbers(numbers);
		break;
	case 2:
		WriteText(FormatText("The smallest value is %i", FindSmallest(numbers)), 20, 15);
		Pause();
		break;
	case 3:
		WriteText(FormatText("The largest value is %i", FindLargest(numbers)), 20, 15);
		Pause();
		break;
	case 4:
		PrintNumbers(numbers);
		Pause();
		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;
}

void PrintNumbers(int numbers[])
{
	WriteText("The numbers are: ", 20, 15);
	int index;
	for (index = 0; index < MAXNUMBERS; index++)
	{

		printf("%i ", numbers[index]);
	}


}


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 == "Yes")
	{
		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
}


5.7 [bookmark: _Toc509599224]Appendix 7
#define _CRT_SECURE_NO_WARNINGS

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

using namespace std;

string quitQuestion();
int RandomNumber(int);
string SwapnumberToFruit(int number);
int CalculatePoints(int number[]);


int main(int argc, char** argv)
{
	time_t theTime;
	srand((unsigned)time(&theTime));

	string quitWord = quitQuestion();
	int points = 0;

	while (quitWord == "Yes" || quitWord == "yes" || quitWord == "YES")
	{
		int reels = 3;
		int fruits[3];

		for (int i = 0; i < reels; i++)
		{
			fruits[i] = RandomNumber(5);
		}

		for (int i = 0; i < reels; i++)
		{
			printf("%s", SwapnumberToFruit(fruits[i]).c_str());
		}

		points += CalculatePoints(fruits);

		printf("and your points are: %i\r\n", points);
		printf("\r\n");
		quitWord = quitQuestion();
	}

	return 0;
}

string quitQuestion()
{
	char text[100];
	string spin;
	printf("Spin?");

	scanf("%99s", text);
	spin = text;

	return spin;
}

int RandomNumber(int maxValue)
{
	return rand() % (maxValue + 1);
}

string SwapnumberToFruit(int number)
{
	string fruit;
	switch (number)
	{
	case 0:
		fruit = "Seven ";
		break;

	case 1:
		fruit = "Bar ";
		break;

	case 2:
		fruit = "Bell ";
		break;

	case 3:
		fruit = "Plum ";
		break;

	case 4:
		fruit = "Orange ";
		break;

	case 5:
		fruit = "Cherries ";
		break;
	}
	return fruit;
}

int CalculatePoints(int fruitNumbers[])
{
	int points = 0;

	if (fruitNumbers[0] == fruitNumbers[1] &&
		fruitNumbers[1] == fruitNumbers[2] &&
		fruitNumbers[0] == fruitNumbers[2])
	{
		if (fruitNumbers[0] == 5 && fruitNumbers[1] == 5 && fruitNumbers[2] == 5)
		{
			points += 2000;
			printf("\r\nYou win ");
		}

		if (fruitNumbers[0] != 5)
		{
			points += 20;
			printf("\r\nYou win ");
		}
	}

	else
	{

		if (fruitNumbers[0] == fruitNumbers[1] ||
			fruitNumbers[1] == fruitNumbers[2] ||
			fruitNumbers[0] == fruitNumbers[2])
		{
			if (fruitNumbers[0] == 5 || fruitNumbers[1] == 5 || fruitNumbers[2] == 5)
			{
				points += 100;
				printf("\r\nYou win ");
			}

			if (fruitNumbers[0] != 5 && fruitNumbers[1] != 5 && fruitNumbers[2] != 5)
			{
				points += 10;
				printf("\r\nYou win ");
			}
		}

		if (fruitNumbers[0] != fruitNumbers[1] &&
			fruitNumbers[0] != fruitNumbers[2] &&
			fruitNumbers[1] != fruitNumbers[2])
		{
			points += 0;
			printf("\r\nYou lost ");
		}
	}
	return points;
}


[bookmark: _Toc509599225]5.8 Appendix 8
Source.cpp
#define _CRT_SECURE_NO_WARNINGS

#include <stdio.h>
#include <string>

#include "SeaMap.h"
#include "ship.h"
#include "player.h"
#include "BattleShip.h"

using namespace std;


int main(int argc, char** argv)
{

	Player *player1 = new Player("Player 1");
	Player *player2 = new Player("Player 2");

	BattleShip *game = new BattleShip();



	game->SettingUpPhase(player1);
	game->SettingUpPhase(player2);


	while (player1->GetMap(0)->IfShipLeft() || player2->GetMap(0)->IfShipLeft())
	{
		game->AttackPhase(player1);
		game->AttackPhase(player2);
	}
	
	return 0;
}



Battleship.h
#pragma once
#include "Player.h"
class BattleShip
{
	//Attributes
private:
	
	//Constructors
public:
	BattleShip();
	~BattleShip();

	//Methods
	void SettingUpPhase(Player* player);
	void AttackPhase(Player* player);

};

Battleship.cpp
#include "BattleShip.h"



BattleShip::BattleShip()
{

}


BattleShip::~BattleShip()
{
	
}



void BattleShip::SettingUpPhase(Player* player)
{
	player->GetMap(0)->InitialiseMap(); //ship map
	player->GetMap(1)->InitialiseMap(); //attack map

	for (int i = 0; i< 13; i++)
	{
		printf("%s setting up ships\r\n\r\n", player->GetPlayerName().c_str());

		player->GetMap(0)->DisplayMap(); //display ship map
		player->GetShipDetails();
		system("cls");
	}
}

void BattleShip::AttackPhase(Player* player)
{
	
		printf("%s ships\r\n\r\n", player->GetPlayerName().c_str());
		player->GetMap(0)->DisplayMap(); //display ship map

		printf("%s attacks\r\n\r\n", player->GetPlayerName().c_str());
		player->GetMap(1)->DisplayMap(); //display attack map
		player->GetAttackDetails();
		
	

}

Player.h
#pragma once
#include <string>
#include "SeaMap.h"
#include "Ship.h"

using namespace std;

class Player
{
	//Attributes
private:
	string _playerName;
	int _totalShipNumber;

	Ship* carrier;
	Ship* battleship;
	Ship* cruiser;
	Ship* submarine;
	Ship* destroyer;

	SeaMap* shipMap;
	SeaMap* attackMap;
	
	//Constructors
public:

	Player(string stringName);
	~Player();

	//Properties

	string GetPlayerName();
	int GetTotalShipNumber();
	//Methods

	Ship* GetShip(int shipId);
	SeaMap* GetMap(int mapId);
	
	int ShipChooser();
	void ShipCounter(int shipId);
	int GetShipDirection();
	void GetShipDetails();
	void DropShipOnSea(int shipType, int shipDirection, int startingRow, int startingCol);

	void GetAttackDetails();
	

	void Fire(int column, int row);

	int ReadNumber(string prompt);
	void IgnoreInput(void);
	int ReadColumn(string prompt);
	
};

Player.cpp
#define _CRT_SECURE_NO_WARNINGS
#include "Player.h"


Player::Player(string playerName)
{
	carrier = new Ship(5, 1, "Carrier"); //Ship lenght, number of ships, ship name
	battleship = new Ship(4, 2, "Battleship");
	cruiser = new Ship(3, 3, "Cruiser");
	submarine = new Ship(3, 3, "Submarine");
	destroyer = new Ship(2, 4, "Destroyer");


	shipMap = new SeaMap();
	attackMap = new SeaMap();



	this->_playerName = playerName;
}


Player::~Player()
{
	delete carrier;
	delete battleship;
	delete cruiser;
	delete submarine;
	delete destroyer;

	delete shipMap;
	delete attackMap;
}


//Properties

int Player::GetTotalShipNumber()
{
	return this->_totalShipNumber;
}

string Player::GetPlayerName()
{
	return this->_playerName;
}

//Methods


Ship * Player::GetShip(int shipId)
{
	switch (shipId)
	{
	case 0:
		return carrier;
		break;

	case 1:
		return battleship;
		break;

	case 2:
		return cruiser;
		break;

	case 3:
		return submarine;
		break;

	case 4:
		return destroyer;
		break;

	default:
		//unrecognised index
		return nullptr;
		break;
	}

}


SeaMap* Player::GetMap(int mapId)
{
	switch (mapId)
	{
	case 0:
		return shipMap;
		break;

	case 1:
		return attackMap;
		break;

	default:
		//unrecognised index
		return nullptr;
		break;
	}
}

int Player::ShipChooser()
{
	
	printf("1. %s / left: %i\r\n2. %s /left: %i\r\n3. %s / left: %i\r\n4. %s /left: %i\r\n5. %s / left: %i\r\n",
		carrier->GetShipName().c_str(), carrier->GetNumberOfShips(),
		battleship->GetShipName().c_str(), battleship->GetNumberOfShips(),
		cruiser->GetShipName().c_str(), cruiser->GetNumberOfShips(),
		submarine->GetShipName().c_str(), submarine->GetNumberOfShips(),
		destroyer->GetShipName().c_str(), destroyer->GetNumberOfShips()
	);

	int shipType = ReadNumber("Choice: ");

	while (shipType < 1 || shipType>5)
	{
		shipType = ReadNumber("Choice: ");
	}
		
	return shipType;
}


void Player::ShipCounter(int shipId)
{
	if (GetShip(shipId)->GetNumberOfShips() > 0)
	{
		//shipIds start from 0
		shipId = shipId - 1;
		printf("Ship placed on the map\r\n");
		GetShip(shipId)->DecreaseNumberOfShip();
		
	}

	else
	{
		printf("No more ship!\r\n");
		
	}
	
}

int Player::GetShipDirection()
{
	int shipDirection = ReadNumber("1. Horizontal 2. Vertical: ");

	while (shipDirection < 1 || shipDirection > 2)
	{
		shipDirection = ReadNumber("1. Horizontal 2. Vertical: ");
	}

	return shipDirection;
}



void Player::GetShipDetails()
{
	int shipType = ShipChooser();
	
	int shipDirection = GetShipDirection();
	
	int startingCol = ReadColumn("Starting Column: ");
	int startingRow = ReadNumber("Starting Row: ");

	
	DropShipOnSea(shipType, shipDirection, startingRow, startingCol);

}

void Player::DropShipOnSea(int shipType, int shipDirection, int startingRow, int startingCol)
{
	switch (shipType)
	{
		int shipLength;
		int numberOfShipLeft;
	case 1:
		shipLength = carrier->GetShipLength();
		numberOfShipLeft = carrier->GetNumberOfShips();

		if (numberOfShipLeft > 0)
		{
			for (int i = 0; i < shipLength; i++)
			{

				if (shipDirection == 1)
				{
					GetMap(0)->SetMap(startingRow - 1, (startingCol - 1) + i, 'S');
				}

				if (shipDirection == 2)
				{	
					GetMap(0)->SetMap((startingRow - 1)+i, startingCol - 1, 'S');
				}
			}

			carrier->DecreaseNumberOfShip();
		}

		if (numberOfShipLeft == 0)
		{
			printf("No more ship left\r\n");
			system("pause");
		}


		break;

	case 2:
		shipLength = battleship->GetShipLength();
		numberOfShipLeft = battleship->GetNumberOfShips();

		if (numberOfShipLeft > 0)
		{
			for (int i = 0; i < shipLength; i++)
			{

				if (shipDirection == 1)
				{
					GetMap(0)->SetMap(startingRow - 1, (startingCol - 1) + i, 'S');
				}

				if (shipDirection == 2)
				{
					GetMap(0)->SetMap((startingRow - 1) + i, startingCol - 1, 'S');
				}
			}
		}
		battleship->DecreaseNumberOfShip();

		if (numberOfShipLeft == 0)
		{
			printf("No more ship left\r\n");
			system("pause");
		}


		break;


	case 3:
		shipLength = cruiser->GetShipLength();
		numberOfShipLeft = cruiser->GetNumberOfShips();

		if (numberOfShipLeft > 1)
		{

			for (int i = 0; i < shipLength; i++)
			{

				if (shipDirection == 1)
				{
					GetMap(0)->SetMap(startingRow - 1, (startingCol) - 1 + i, 'S');
				}

				if (shipDirection == 2)
				{
					GetMap(0)->SetMap((startingRow - 1) + i, startingCol - 1, 'S');
				}
			}
			cruiser->DecreaseNumberOfShip();
		}

		if (numberOfShipLeft == 0)
		{
			printf("No more ship left\r\n");
			system("pause");
		}
		break;

	case 4:
		shipLength = submarine->GetShipLength();
		numberOfShipLeft = submarine->GetNumberOfShips();

		if (numberOfShipLeft > 0)
		{
			for (int i = 0; i < shipLength; i++)
			{

				if (shipDirection == 1)
				{
					GetMap(0)->SetMap(startingRow - 1, (startingCol - 1) + i, 'S');
				}

				if (shipDirection == 2)
				{
					GetMap(0)->SetMap((startingRow - 1) + i, startingCol - 1, 'S');
				}
			}
			submarine->DecreaseNumberOfShip();
		}

		if (numberOfShipLeft == 0)
		{
			printf("No more ship left\r\n");
			system("pause");
		}

		break;

	case 5:
		shipLength = destroyer->GetShipLength();
		numberOfShipLeft = destroyer->GetNumberOfShips();

		if (numberOfShipLeft > 0)
		{
			for (int i = 0; i < shipLength; i++)
			{

				if (shipDirection == 1)
				{
					GetMap(0)->SetMap(startingRow - 1, (startingCol - 1) + i, 'S');
				}

				if (shipDirection == 2)
				{
					GetMap(0)->SetMap((startingRow - 1) + i, startingCol - 1, 'S');
				}
			}
			destroyer->DecreaseNumberOfShip();
		}


		if (numberOfShipLeft == 0)
		{
			printf("No more ship left\r\n");
			system("pause");
		}
		break;
	}
}

void Player::GetAttackDetails()
{
	printf("Choose target location:\r\n");

	int column = ReadColumn("Column: ");
	int row = ReadNumber("Row: ");

	GetMap(0)->CheckIfHitorMiss(column, row);
	GetMap(1)->UpdateAttackMap( column, row);
}


void Player::Fire(int column, int row)
{
	
}



int Player::ReadNumber(string prompt)
{
	int value = -1;
	printf("%s", prompt.c_str());
	int number = scanf("%i", &value);

	if (number == 0) 
	{
		IgnoreInput();
	}
	return value;
}

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

int Player::ReadColumn(string prompt)
{
	char character;
	printf("%s", prompt.c_str());
	scanf(" %c", &character);

	int column;
	switch (character)
	{
	case 'A':
		column = 1;
		break;
	case 'B':
		column = 2;
		break;
	case 'C':
		column = 3;
		break;
	case 'D':
		column = 4;
		break;
	case 'E':
		column = 5;
		break;
	case 'F':
		column = 6;
		break;
	case 'G':
		column = 7;
		break;
	case 'H':
		column = 8;
		break;
	case 'I':
		column = 9;
		break;
	case 'J':
		column = 10;
		break;
	default:
		printf("Invalid column!\r\n");
		break;
	}
	return column;
}

SeaMap.h
#pragma once


class SeaMap
{
	//Attributes
private:
	char _map[10][10];
	

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

	

	//Properties
	
	//Methods

	void SetMap(int startingRow, int startingCol, char value);
	void CheckIfHitorMiss(int column, int row);

	void InitialiseMap();
	void DisplayMap();
	void UpdateAttackMap(int column, int row);
	bool IfShipLeft();
	
};

SeaMap.cpp
#include "SeaMap.h"
#include <stdio.h>



SeaMap::SeaMap()
{
	
}

SeaMap::~SeaMap() {

}

//Mehods

void SeaMap::SetMap(int startingRow, int startingCol, char value)
{
	this->_map[startingRow][startingCol] = value;
}

void SeaMap::CheckIfHitorMiss(int column, int row)
{
	if (this->_map[row-1][column-1] == 'S')
	{
		printf("HIT\r\n");
	}

	else
	{
		printf("MISS\r\n");
	}
}

void SeaMap::UpdateAttackMap(int column, int row)
{
	this->_map[row - 1][column - 1] = 'X';
}

void SeaMap::InitialiseMap()
{
	int rowLength = 10;
	int colLength = 10;

	for (int i = 0; i < rowLength; i++)
	{
		for (int j = 0; j < colLength; j++)
		{
			this->_map[i][j] = ' ';
		}
	}
}

void SeaMap::DisplayMap()
{
	int rowLength = 10;
	int colLength = 10;


	printf("   A B C D E F G H I J\r\n");

	for (int i = 0; i < rowLength; i++)
	{

		// 10 is two character long

		if (i == 9)
		{
			printf("%i ", i + 1);
		}

		else
		{
			printf("%i  ", i + 1);
		}

		for (int j = 0; j < colLength; j++)
		{

			printf("%c ", this->_map[i][j]);

		}
		printf("\r\n");

	}
	printf("\r\n");

}

bool SeaMap::IfShipLeft()
{
	int mapwidth = 10;
	int mapHeight = 10;

	for (int i = 0; i < mapwidth; i++)
	{
		for (int j = 0; j < mapHeight; j++)
		{
			if (this->_map[i][j] == 'S')
			{
				return true;
			}
		}
	}

	return false;
}

Ship.cpp
#pragma once
#include <string>

using namespace std;

class Ship
{
	//Attributes
private:
	int _numberOfShips;
	int _shipLength;
	string _shipName;

	//Constructors
public:
	Ship(int shipLength, int numberOfShips, string shipName);
	~Ship();

	

	//Properties

	int GetShipLength();
	int GetNumberOfShips();
	string GetShipName();
	
	//Methods
	void DecreaseNumberOfShip();
};

Ship.cpp
#include "Ship.h"


//Constructor
Ship::Ship(int shipLength, int numberOfShips, string shipName)
{
	this->_shipLength = shipLength;
	this->_shipName = shipName;
	this->_numberOfShips = numberOfShips;
}


Ship::~Ship()
{
}


//Properties

int Ship::GetShipLength()
{
	return this->_shipLength;
}

int Ship::GetNumberOfShips()
{
	return this->_numberOfShips;
}

string Ship::GetShipName()
{
	return this->_shipName;
}


//Methods

void Ship::DecreaseNumberOfShip()
{
	if (_numberOfShips > 0)
	{
		this->_numberOfShips = this->_numberOfShips - 1;
	}

	// can't have -1 or less ship
	else
	{
		this->_numberOfShips = 0;
	}
	
}
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