



Contents
Part A – Understanding	3
Variables	3
Name	3
Type	3
Memory Address	3
Memory Size	3
Value	4
Scope	4
The For-Loop	4
Function Arguments	4
Classes in Object Oriented Programming	5
Part B – Interpretation	6
Description of Code from Appendix 1	6
Implementation of code	6
Bug Identification	7
#include “stdafx.h”.	7
Switch case 4 causing early exit.	8
ClearText function not clearing enough characters.	8
Quit condition taking limited user input	8
Part C – Implementation	8
Exercise -1	8
Exercise -2	9
Exercise -3	10
Exercise -4	11
Exercise -5	11
Exercise -6	12
Exercise -7	13
Exercise -8	14
Entering ship direction & collision detection	15
Recording hits and misses for each player	15
Displaying previous guess attempts	16
References	17
Appendix	17
Appendix A1 – Exercise 1	17
Source.cpp	17
Functions.h	18
Functions.cpp	18
Appendix A2 – Exercise 2	18
Source.cpp	18
Functions.h	19
Functions.cpp	19
Appendix A3 – Exercise 3	20
Source.cpp	20
Functions.h	21
Functions.cpp	21
Appendix A4 – Exercise 4	21
Source.cpp	21
Appendix A5– Exercise 5	22
Source.cpp	22
TaxCalculator.h	23
TaxCalculator.cpp	24
Appendix A6 – Exercise 6	25
Source.cpp	25
Functions.h	26
Functions.cpp	26
Appendix A7 – Exercise 7	30
Source.cpp	30
Functions.h	31
Functions.cpp	31
Appendix A8 – Exercise 8	33
Source.cpp	33
Game.h	35
Game.cpp	36
Player.h	39
Player.cpp	40
Grid.h	41
Grid.cpp	42
Ships.h	44
Ships.cpp	45











[bookmark: _Toc509595025]Part A – Understanding
[bookmark: _Toc509595026]Variables
Variables are named objects that are used to refer to some location in memory which contains a value that can be used. Variables have several properties associated with them, these are:
[bookmark: _Toc509595027]Name
All variables, must be declared with a meaningful and unique name.
Example:
int number = 0;
[bookmark: _Toc509595028]Type
Variables must have a data type for the information that it stores. Variables can be declared as int, string, double, float and bool. 
[bookmark: _Toc509595029]Memory Address
Each variable is stored in its own address in memory.
[bookmark: _Toc509595030]Memory Size
Each variable has its own size, each data type having a different size.
[bookmark: _Toc509595031]Value
Each variable needs to be initialized with a value that matches its data type.
[bookmark: _Toc509595032]Scope
The scope of a variable determines where it can be used.
[bookmark: _Toc509595033]The For-Loop
The for-loop can be referred to as a counting-loop because of the method used to continue the looping process. The for-loop statement is followed by an initial expression that contains the name and initial value of a control variable, a condition and an increment expression which increments (or decrements) the control variable. [1](ch.4.3, p.103)
for (initial expression; condition; iterator expression)
{
 //code;
}
The value in the initial expression is set to zero, the condition is checked and if false the code will run. Once the end of the code block is reached the increment expression will add (or subtract) from the initial value and repeat the process. 
The loop will run until the initial value matches or exceeds the condition where it will then exit out of the loop. 
The for-loop would be used whenever an operation needs to be repeated a known number of times. An example of when a for-loop would be used would be initializing an array of numbers.
int numbers[10];
for (int i = 0; i < numbers; i++ )
{
array[i] = {i};
}
In this example the loop would keep repeating until the iterator i counts from 0 to the size of the “numbers” array, 10, and would each array address to the value of i. 
[bookmark: _Toc509595034]Function Arguments
Functions are useful because they allow a programmer to add modularity to their programs. The particularly useful aspect of this is the use of local variables within functions where they are only known to the function they are used in. [1](ch.5.4, p.150)
[bookmark: _GoBack]Arguments in functions are parameters that are passed into the function from the location it is called. Function arguments can be used when there is a desire to leave some already initialized variables unchanged following an operation or to use the same values in multiple operations without having to change the variables in each operation.
Example:
void AdditionFunction(int a, int b)
{
int result = a + b;
return result;
}
void MultiplicationFunction(int c, int d)
{
int result = c * d;
return result;
}
int main()
{ 
int x = 2;
int y = 3;
AdditionFunction(x, y); //result is 5
MultiplicationFunction(x, y); //result is 6
}
[bookmark: _Toc509595035]Classes in Object Oriented Programming
Classes in object oriented programming serve as user defined types or object types which can be used similarly to integral types such as int. Classes contain member data (attributes) and member functions (methods) which are used to build operations into the type. The class data and class methods are given access rights where parts of the class can be hidden or made available through private or public sections of the class. [2](ch.2, p.135)
Private members (attributes) can only be accessed by member functions (its methods). This allows a class to encapsulate the data it contains so that all the relevant data is grouped together and only functions specific to the class can use it. [3](ch.9, p.253)
A class therefore provides a template for the creation of objects that can use the initial values set by the Class’ constructor and the specific methods attached to the class. An object can be seen as an instance of its class.
[bookmark: _Toc509595036]Part B – Interpretation
[bookmark: _Toc509595037]Description of Code from Appendix 1
[bookmark: _Toc509595038]Implementation of code
The attached code works as a calculator that would allow the user to input 3 numbers and then enter an option choice using numbers given in an on-screen menu. The menu and its options are shown below:
[image: ]
The code in the main for printing out the menu used two functions that took no arguments.
[image: ]
The code used for the input used a function that took user input after displaying a prompt, the function contained code that limited the user to inputting the listed option choices only. The option choices used a switch statement containing separate functions for each option choice, based on the users input from the previous function.
[image: ]
The overall application can be summarized in the following chart: 
[image: ]
Here there is a clear path showing the start of the while loop in the main and its condition “quit == false” This leads into the main functions for displaying the header and menu and receiving user input where the switch statement options and their functions can be seen leading back into the original condition.
[bookmark: _Toc509595039]Bug Identification
While reviewing the code provided, there were a few bugs that were found.
[bookmark: _Toc509595040]#include “stdafx.h”.
[image: ]
The correct way to search for a file from the standard library is to use ‘#include <filename.h>’ and not ‘#include “filename.h”’ as this only searches the current library in the program itself which does not contain stdafx.
[image: ]
Even when altered to search the standard library, the program cannot open stdafx.h as it requires the project be made with precompiled headers.
[bookmark: _Toc509595041]Switch case 4 causing early exit.
[image: ]
Both option 4 and option 5 cause the program to prompt the user to choose whether to stay or exit the program. This is caused by both case 4 and case 5 in the menu’s switch statement containing the IsQuitting(); function and can be fixed by writing a separate PrintAllNumbers(); function to replace the contents of case 4.
[bookmark: _Toc509595042]ClearText function not clearing enough characters.
[image: ]
Here the number “12345” was entered when the option to enter numbers was selected. As the numbers are to be entered the input area should then clear to allow more numbers to be input. However it seemed only the first figure was erased as the numbers ”_2345” were still visible and could be typed over. Here the fix would be to add an extra factor to the Clear text equation alongside prompt.length() and the variable inputCharCount.
[bookmark: _Toc509595043]Quit condition taking limited user input
[image: ]

The previous version of this if statement only allowed the input “YES” to change quit to ‘true’. This meant any variation of “YES” would be taken as a ‘no’ response. The fix was to add more inputs.
[bookmark: _Toc509595044]Part C – Implementation
[bookmark: _Toc509595045]Exercise -1
Exercise 1 required a user be able to input values for 3 variables of different types and then display them. This requires different scan and print methods for the different variable types.
[image: ]
The problem was divided into 3 separate functions which would print the prompts passed into them and scan and print the user input.
[image: ]

For example:
[image: ]
Here the variable lengthMeasure was declared as type double, the prompt was printed and the scanf was set up to receive an input %lf to &lengthMeasure. The input was then printed.
[bookmark: _Toc509595046]Exercise -2
Exercise 2 required a user be able to input the dimensions of both a triangle and a circle and eventually subtract the triangle area from the circle area. The remaining area was to be displayed.
[image: ][image: ]
The problem was organized into functions that would return the user input into a variable that could be used in other functions or return the answers each equation into variables. The user inputs were added passed into the functions that needed them, and the answers to those equations were later passed into an equation themselves.
[bookmark: _Toc509595047]Exercise -3
Exercise 3 required the user be able to enter a quantity of gravel to purchase and the cost per tonne. The program should then calculate the total cost after a discount, with increasing discounts applied with increasing quantity.
[image: ]
[image: ]
The program used two functions that would take a user’s input for the quantity and the cost per tonne and a series of nested if statements to check the range that the quantity belonged to. Once the correct range was found a message would display the discount amount and the new total.
[bookmark: _Toc509595048]Exercise -4
Exercise 4 required an “X” to be printed on the screen using counting loops and using ‘*’ characters with its size determined by a user’s input. A constraint was added that the stars be printed using only printf(“%s”, “*”) and lines could only be moved down using printf(“\r\n”).
[image: ]
[image: ]
The problem was solved using a for loop within a for loop which would contain an if statement to perform checks on the printing position. The first for loop would count the rows and the second for loop counts the number of spaces across. The if statement would check each time the column value increased for either the row number being equal to the column number or the column number being equal to the cross size + 1 minus the number of rows. The first half of the condition produced a line ‘\’ and the second half produced ‘/’. If neither conditions were satisfied then a blank space was printed.
[bookmark: _Toc509595049]Exercise -5
For Exercise 5 a C++ class was required to take in user input for 5 products, add them up to a total and then apply a tax percentage to it. The tax, the payable tax and the final total were to be displayed.
[image: ]
The program used a class called TaxCalculator which contained attributes to store the price of the item entered, the tax percentage, the total and the total after tax. There were properties that would be used to set the price of the product or get the values of other attributes. These were both used within methods that would perform the calculations or print the results.
[image: ]
[bookmark: _Toc509595050]Exercise -6
Exercise 6 required the errors found in Part B for the code in the assignment appendix to be fixed. Stdafx.h was removed in order for the code to build.
[image: ]
The case 4 issue, where the program would produce the quit prompt for both cases 4 and 5, was fixed by adding a function to case 4 that would print out the numbers stored in the array.
[image: ]
The clear text issue was fixed by adding the value of the number entered to the clear text function, to be certain that the line would be cleared.
[image: ]
 The limited user input error was fixed by adding more options to the condition in the quit = true if statement. 
[bookmark: _Toc509595051]Exercise -7
The task for Exercise 7 was to build a fruit machine game using appropriate functions. The fruit machine should have 3 ‘reels’ of symbols ranging from 1 to 5 that are randomly assigned every time the player decides to play. Any combinations in the three numbers were to award a number of points to the player which would be added to their total score. The total score would be displayed after each spin and when the player decides to quit. The reels could also be designed to display text.
[image: ][image: ]
The main problems seemed to be, being able to check the combinations to assign the scores and assigning the random strings to x, y and z.
[image: ]
The combinations were able to be checked by using nested if statements that would primarily check for a jackpot combination of three “   7   ” reels. Otherwise they would check for a triple combination of any symbol. The checks would then look for any double “   7   ” reel combinations, then for a double combo of any symbol. Otherwise there is no combination detected and no points were awarded.
[image: ]
The random string assignment used a function holding an array containing 5 strings. Passed into the function is the result of the provided random number function. This allowed a random string to be chosen from the array.
[bookmark: _Toc509595052]Exercise -8
In Exercise 8 the challenge was to build the game Battleship using appropriate C++ classes. The program should have allowed users to enter the positions of their own ships and allowed players to keep track of their opponent’s hits and misses. The main considerations to be made were:
· How does the player enter their ships location without the ships intersecting?
· How does the program record the hits and misses of both players, how does it inform the players?
· How does a player see their previous guess attempts?
[bookmark: _Toc509595053]Entering ship direction & collision detection
[image: ] [image: ]
The direction setting was solved by using if statements in SetShipDirection which would take a user input that would set the direction. The coordinate and its direction are then entered into a method that checks for ship collisions by comparing to ships already placed on the grid.



[bookmark: _Toc509595054]Recording hits and misses for each player

[image: ] [image: ]
Here, player 1 guessed the coordinate column 10, row 10, which registered as a hit. The next screen displayed the hit as a “ H ” on the upper graph.
[image: ] [image: ]
Here, player 2’s ship graph displays the hit that player 1 successfully guessed the turn before. Player 2 also guessed the coordinate column 7, row 7, which registered as a miss. The screen after displayed the miss on the upper graph with an “ M ”. This was done by using an if statement to compare the players guesses against their opponents ship grids. If a “ O ” for ship is found then it is overwritten by “ H ” in the ship grid array, otherwise a miss would be recorded with an “ M ” being written into the empty space.
[bookmark: _Toc509595055]Displaying previous guess attempts
[image: ] [image: ]
The left image shows Player 1’s menu and the right image shows Player 2’s menu. The hits sent and hits received are recorded, as are the misses by both players. The previous attempts are able to be displayed because the grid arrays are only changed one coordinate at a time, meaning all other locations are unchanged.
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[bookmark: _Toc509595057]Appendix
[bookmark: _Toc509595058]Appendix A1 – Exercise 1
[bookmark: _Toc509595059]Source.cpp
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>
#include "Functions.h"

using namespace std;

int main()
{
	//Asks user to enter username and prints it.
	PrintUserName("Enter Username: ");

	//Asks user to enter measurement and prints it.
	PrintLengthMeasure("Enter Measurement: ");

	//Asks user to enter score and prints it.
	PrintGameScore("Enter Score: ");

	system("pause");
	return 0;
}
[bookmark: _Toc509595060]Functions.h
#pragma once
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>

using namespace std;

extern void PrintUserName(string prompt);
extern void PrintLengthMeasure(string prompt);
extern void PrintGameScore(string prompt);
[bookmark: _Toc509595061]Functions.cpp
#pragma once
#include "Functions.h"
using namespace std;

void PrintUserName(string prompt)
{
	string userName;
	printf(prompt.c_str());
	scanf("%s", userName.c_str());
	printf("Hello %s \r\n\r\n", userName.c_str());
}
void PrintLengthMeasure(string prompt)
{
	double lengthMeasure;
	printf_s(prompt.c_str());
	scanf_s("%lf", &lengthMeasure);
	printf_s("The length is %0.2f \r\n\r\n", lengthMeasure);
}
void PrintGameScore(string prompt)
{
	int gameScore;
	printf_s(prompt.c_str());
	scanf_s("%i", &gameScore);
	printf_s("The score is %i \r\n\r\n", gameScore);
}

[bookmark: _Toc509595062]Appendix A2 – Exercise 2
[bookmark: _Toc509595063]Source.cpp
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>
#include "Functions.h"

using namespace std;

int main()
{
	//Asks user to enter radius 'r'.
	double circleRadius = ReadCircleRadius("Enter circle radius: ");

	//Calculates circle area using user's 'r' value.
	double circleArea = CircleAreaCalculation(circleRadius, 3.14);

	//Asks user for a triangle height value.
	double triangleHeight = ReadTriangleHeight("Enter triangle height: ");

	//Asks user for a triangle base value.
	double triangleBase = ReadTriangleBase("Enter triangle base: ");

	//Calculates triangle area using user's height and base values.
	double triangleArea = TriangleAreaCalculation(triangleHeight, triangleBase);

	//Subtracts Calculated triangle area from circle area.
	double shapeArea = ShapeAreaCalculation(CircleAreaCalculation(circleRadius, 3.14), TriangleAreaCalculation(triangleHeight, triangleBase));

	//Prints the remaining shape area.
	printf_s("The area of the shape is: %0.2f \r\n", shapeArea);

	system("pause");
	return 0;
}
[bookmark: _Toc509595064]Functions.h
#pragma once
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>

using namespace std;

extern double ReadCircleRadius(string prompt);
extern double CircleAreaCalculation(double circleRadius, double pi);
extern double ReadTriangleHeight(string prompt);
extern double ReadTriangleBase(string prompt);
extern double TriangleAreaCalculation(double triangleHeight, double triangleBase);
extern double ShapeAreaCalculation(double circleArea, double triangleArea);

[bookmark: _Toc509595065]Functions.cpp
#pragma once
#include "Functions.h"
using namespace std;

double ReadCircleRadius(string prompt)
{
	double circleRadius;
	printf_s(prompt.c_str());
	scanf_s("%lf", &circleRadius);
	return circleRadius;
}
double CircleAreaCalculation(double circleRadius, double pi)
{
	double circleArea;
	circleArea = pi * (circleRadius * circleRadius);
	return circleArea;
}
double ReadTriangleHeight(string prompt)
{
	double triangleHeight;
	printf_s(prompt.c_str());
	scanf_s("%lf", &triangleHeight);
	return triangleHeight;
}
double ReadTriangleBase(string prompt)
{
	double triangleBase;
	printf_s(prompt.c_str());
	scanf_s("%lf", &triangleBase);
	return triangleBase;
}
double TriangleAreaCalculation(double triangleHeight, double triangleBase)
{
	double triangleArea = (triangleHeight * triangleBase) / 2;
	return triangleArea;
}
double ShapeAreaCalculation(double circleArea, double triangleArea)
{
	double shapeArea = circleArea - triangleArea;
	return shapeArea;
}
[bookmark: _Toc509595066]Appendix A3 – Exercise 3
[bookmark: _Toc509595067]Source.cpp
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>
#include "Functions.h"

using namespace std;

int main()
{
	//Asks the user to input a gravel quantity and the cost per tonne.
	double gravelQuant = InputGravelQuant();
	double gravelCost = InputGravelCostPerTonne();
	//If statements check the quantity entered, apply a discount and print the total based on the users input.
	if (gravelQuant > 40)
	{
		printf_s("Your discount is 6%% and your new total is: %0.2f \r\n", ((gravelQuant*gravelCost) * 0.94));
	}
	else
		if (gravelQuant <= 40 && gravelQuant >= 5)
		{
			if (gravelQuant <= 40 && gravelQuant >= 9)
			{
				printf_s("Your discount is 4%% and your new total is: %0.2f \r\n", ((gravelQuant*gravelCost) * 0.96));
			}
			else
				if (gravelQuant <= 8 && gravelQuant >= 5)
				{
					printf_s("Your discount is 2%% and your new total is: %0.2f \r\n", ((gravelQuant*gravelCost) * 0.98));
				}
		}
		else
			if (gravelQuant < 5)
			{
				printf_s("You do not qualify for discount, your total remains at %i \r\n", (gravelQuant*gravelCost));
			}

	system("pause");
	return 0;
}
[bookmark: _Toc509595068]Functions.h
#pragma once
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>

using namespace std;

extern double InputGravelQuant();
extern double InputGravelCostPerTonne();
[bookmark: _Toc509595069]Functions.cpp
#pragma once
#include "Functions.h"
using namespace std;

double InputGravelQuant()
{
	double gravelQuant;
	printf_s("Enter Quantity: ");
	scanf_s("%lf", &gravelQuant);

	return gravelQuant;
}
double InputGravelCostPerTonne()
{
	double gravelCost;
	printf_s("Enter Cost per tonne: ");
	scanf_s("%lf", &gravelCost);

	return gravelCost;
}

[bookmark: _Toc509595070]Appendix A4 – Exercise 4
[bookmark: _Toc509595071]Source.cpp
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>

using namespace std;

int main()
{

	//Initialises crossSize using user input.
	int crossSize;
	printf("Enter cross size: \r\n");
	scanf("%i", &crossSize);

	//The first for loop will repeat until the number of rows (height of cross) is reached.
	for (int rows = 1; rows <= crossSize; rows++)
	{
		//The second for loop repeats an if statement that checks when to print a star until the cross width is reached.
		for (int columns = 1; columns <= crossSize; columns++)
		{
			//The first half of the condition checks for a '\' direction.
			//The second half checks for the '/' direction.
			if (rows == columns || columns == (crossSize + 1) - rows)
			{
				printf("%s", "*");
			}
			//Else print a blank space.
			else
				printf(" ");
		}
		//New line.
		printf("\r\n");
	}

	system("pause");
	return 0;
}

[bookmark: _Toc509595072]Appendix A5– Exercise 5
[bookmark: _Toc509595073]Source.cpp
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>

#include "TaxCalculator.h"

using namespace std;

int main()
{
	//Creates a new total class.
	TaxCalculator *total = new TaxCalculator(0, 0, 20);
	printf_s("Enter 5 item prices.\r\n");

	//Loops two methods from the class.
	//First method sets the current price to the input
	//Second method adds the current price to the total.
	for (int i = 0; i < 5; i++)
	{
		total->SetPrice();
		total->AddToTotal(total->GetPrice());
	}
	//Prints total.
	total->PrintTotal();

	//Prints Tax percentage.
	total->PrintTax();

	//Calculates the amount of tax paid.
	total->CalculateTax();

	//Prints tax paid.
	total->PrintTaxPrice();

	//Prints average tax from all 5 items.
	total->PrintAverageTax();

	//Prints the final total including tax.
	total->PrintTotalAfterTax();

	delete total;


	system("pause");
	return 0;
}
[bookmark: _Toc509595074]TaxCalculator.h
//EXERCISE 5
#pragma once
#include <string>
#include <stdlib.h>
using namespace std;

class TaxCalculator
{
#pragma region Attributes
private:
	double _totalCost;
	double _currentPrice;
	double _taxPercentage;
	double _taxedTotal;
#pragma endregion
#pragma region Constructors
public:
	TaxCalculator(double initialCost, double price, double tax);
	~TaxCalculator();
#pragma endregion
#pragma region Properties
public:
	void SetPrice();
	double GetPrice();
	double GetTax();
	double GetTotal();
	double GetTaxedTotal();
#pragma endregion
#pragma region Methods
public:
	void AddToTotal(double price);
	void PrintTotal();
	void PrintTax();
	void PrintTaxPrice();
	void PrintAverageTax();
	void PrintTotalAfterTax();
	double CalculateTax();
#pragma endregion
};


[bookmark: _Toc509595075]TaxCalculator.cpp
//EXERCISE 5
#include "TaxCalculator.h"

#pragma region Constructors
TaxCalculator::TaxCalculator(double initialCost, double price, double tax)
{
	this->_currentPrice = price;
	this->_totalCost = initialCost;
	this->_taxPercentage = tax;

}
TaxCalculator::~TaxCalculator()
{
}

#pragma endregion
#pragma region Properties
void TaxCalculator::SetPrice()
{
	printf_s("Enter a price: $");
	scanf_s("%lf", &_currentPrice);
	printf_s("\r\n");
}
double TaxCalculator::GetPrice()
{
	return _currentPrice;
}
double TaxCalculator::GetTax()
{
	return _taxPercentage;
}
double TaxCalculator::GetTotal()
{
	return this->_totalCost;
}
double TaxCalculator::GetTaxedTotal()
{
	return _taxedTotal;
}

#pragma endregion
#pragma region Methods
void TaxCalculator::AddToTotal(double price)
{
	this->_totalCost = this->_totalCost + price;
}
void TaxCalculator::PrintTotal()
{
	printf_s("Total price is: $%0.2f \r\n", GetTotal());
}
void TaxCalculator::PrintTax()
{
	printf_s("Tax percentage: %0.2f%% \r\n", GetTax());
}
void TaxCalculator::PrintTaxPrice()
{
	printf_s("Tax payable: $%.2f\r\n", _taxedTotal - _totalCost);
}
void TaxCalculator::PrintAverageTax()
{
	printf_s("Average Tax amount: $%.2f\r\n", (_taxedTotal - _totalCost) / 5);
}
void TaxCalculator::PrintTotalAfterTax()
{
	printf_s("Total price after tax: $%0.2f\r\n", GetTaxedTotal());
}
double TaxCalculator::CalculateTax()
{
	return _taxedTotal = this->_totalCost * (1 + (_taxPercentage / 100));
}
#pragma endregion
[bookmark: _Toc509595076]Appendix A6 – Exercise 6
[bookmark: _Toc509595077]Source.cpp
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>
#include "Functions.h"

using namespace std;

int main()
{
	//ASSIGNMENT NOTE - 3 BUGS FOUND
	//STDAFX.H USED "_", NOT <_>.
	//CASE 4 HAD A QUIT FUNCTION AND NOT A PRINT NUMBERS FUNCTION
	//THE ERASE LINE FUNCTION DID NOT ERASE MORE THAN ONE FIGURE
	//THE QUIT OPTION ONLY HAS "YES" FOR ITS QUIT CONDITION.

	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();
	}

	system("pause");
	return 0;
}
[bookmark: _Toc509595078]Functions.h
#pragma once
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>

#include <conio.h>
#include <stdarg.h>
#include <Windows.h>
using namespace std;

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

extern void InitialiseNumbers(int numbers[], int size);
extern void DisplayHeader(void);
extern void DisplayMenu(void);
extern int ReadNumber(string prompt);
extern void IgnoreInput(void);
extern void ClearText(int x, int y, int length);
extern bool ProcessMenu(int option, int numbers[]);
extern void GetNumbers(int numbers[]);
extern int FindSmallest(int numbers[]);
extern int FindLargest(int numbers[]);
extern bool IsQuitting();
extern void WriteText(string text, int x, int y);
extern void SetCursorPosition(int x, int y);
extern string FormatText(const char *format, ...);
extern void ClearConsole(void);
extern void Pause(void);
[bookmark: _Toc509595079]Functions.cpp
#pragma once
#include "Functions.h"
using namespace std;

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 + number); // Clear the text at this line
																  //Added '+number' to the clear text length 
	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: // Was IsQuitting, wrote new code that writes the 3 numbers in the array.
		WriteText(FormatText("The numbers are %i, %i, %i", numbers[0], numbers[1], numbers[2]), 20, 15);
		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;
}
bool IsQuitting()
{
	char input[100];
	string response;

	bool quit = false;

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

	response = input;

	//Altered the condition to allow more user inputs.
	if (response == "YES" || "Y" || "yes" || "y")
	{
		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
}
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#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>
#include "Functions.h"

using namespace std;

int main()
{
	//Allows generation of random numbers.
	time_t  theTime;
	srand((unsigned)time(&theTime));

	//Initialised current score and the game status for the while condition.
	int currentScore = 0;
	int gameStatus = 1;
	while (gameStatus == 1)
	{
		//Sets x, y and z to strings that are chosen by selecting a 
		//random part of the string array using the random number function.
		string x = RandomWord(RandomValue(5));
		string y = RandomWord(RandomValue(5));
		string z = RandomWord(RandomValue(5));

		//Prints the 'reels'.
		printf_s("\r\n[%s][%s][%s] \r\n\r\n", x.c_str(), y.c_str(), z.c_str());

		//Checks for combinations and allocates points based on the combinations.
		currentScore = ComboCheck(x, y, z, currentScore);
		//Displays current score and a prompt to continue playing
		//that sets the gameStatus value before repeating the loop.
		gameStatus = Menu(currentScore, gameStatus);
	}
	//Displays a final message and the final score.
	printf_s("Final Score is: %i\r\nGoodbye!\r\n", currentScore);


	system("pause");
	return 0;
}
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#pragma once
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>
#include <time.h>

using namespace std;

extern int RandomValue(int maxValue);
extern string RandomWord(int randValue);
extern int Jackpot7Combo(int currentScore);
extern int Double7Combo(int currentScore);
extern int TripleCombo(int currentScore);
extern int DoubleCombo(int currentScore);
extern void NoCombo();
extern int Menu(int currentScore, int gameStatus);
extern int ComboCheck(string x, string y, string z, int currentScore);
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#pragma once
#include "Functions.h"
using namespace std;


int RandomValue(int maxValue)
{
	return rand() % (maxValue + 1);
}
string RandomWord(int randValue)
{
	string wordArray[6];
	wordArray[0] = "   7    ";
	wordArray[1] = "  Bar   ";
	wordArray[2] = "  Bell  ";
	wordArray[3] = "  Plum  ";
	wordArray[4] = " Orange ";
	wordArray[5] = "Cherries";
	string result = wordArray[randValue];
	return result;
}
int Jackpot7Combo(int currentScore)
{
	printf_s("*** Congratulations! You have won 2000 points! *** \r\n");
	return currentScore + 2000;
}
int Double7Combo(int currentScore)
{
	printf_s("** You have won 200 points! **\r\n");
	return currentScore + 200;
}
int TripleCombo(int currentScore)
{
	printf_s("** You have won 50 points! **\r\n");
	return currentScore + 50;
}
int DoubleCombo(int currentScore)
{
	printf_s("* You have gained 10 points! *\r\n");
	return currentScore + 10;
}
void NoCombo()
{
	printf_s("No combination found, 0 points gained.\r\n");
}
int Menu(int currentScore, int gameStatus)
{
	printf_s("\r\nCurrent score is: %i\r\n", currentScore);
	printf_s("Play again?(Y=1/N=2): ");
	scanf_s("%i", &gameStatus);
	system("cls");
	return gameStatus;
}
int ComboCheck(string x, string y, string z, int currentScore)
{
	if (x == y && x == z)
	{
		if (x == "   7    ")
		{
			currentScore = Jackpot7Combo(currentScore);
		}
		else
		{
			currentScore = TripleCombo(currentScore);
		}
	}
	else
	{
		if (x == y || x == z || y == z)
		{
			if (x == "   7    " && y == "   7    " || x == "   7    " && z == "   7    " || y == "   7    " && z == "   7    ")
			{
				currentScore = Double7Combo(currentScore);

			}
			else
			{
				currentScore = DoubleCombo(currentScore);
			}
		}
		else
		{
			NoCombo();
		}
	}
	return currentScore;
}
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#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>

#include "Game.h"
#include "Player.h"
#include "Ships.h"
#include "Grid.h"
using namespace std;

int main()
{

	//Creates all objects needed for the game.

	//Create Game object.
	Game* game = new Game();
	//Create Player object.
	Player* player1 = new Player(1);
	Player* player2 = new Player(2);
	//Create Grid objects.
	//Player1's Grids.
	Grid* p1HitGrid = new Grid();
	Grid* p1ShipGrid = new Grid();
	//Player2's Grids.
	Grid* p2HitGrid = new Grid();
	Grid* p2ShipGrid = new Grid();
	//Create Ships objects.
	//Player1's Ships.
	Ships* p1AircraftCarrier = new Ships(5, 5, "Aircraft Carrier");
	Ships* p1BattleShip = new Ships(4, 4, "Battleship");
	Ships* p1Submarine = new Ships(3, 3, "Submarine");
	Ships* p1Cruiser = new Ships(3, 3, "Cruiser");
	Ships* p1Destroyer = new Ships(2, 2, "Destroyer");
	//Player2's Ships.
	Ships* p2AircraftCarrier = new Ships(5, 5, "Aircraft Carrier");
	Ships* p2BattleShip = new Ships(4, 4, "Battleship");
	Ships* p2Submarine = new Ships(3, 3, "Submarine");
	Ships* p2Cruiser = new Ships(3, 3, "Cruiser");
	Ships* p2Destroyer = new Ships(2, 2, "Destroyer");


	//Welcome message.
	printf_s("Welcome to Battleship\r\n");
	system("pause");
	system("cls");

	//Initialisation phase.
	//Creates 4 10x10 arrays, 2 for tracking hits and 2 for tracking ship positions. 
	game->InitialiseGrids(p1HitGrid, p2HitGrid, p1ShipGrid, p2ShipGrid);

	//Ship placement phase.
	printf_s("PLAYER 1 - PLACEMENT PHASE\r\n\r\n");
	//Allows player1 to select grid coordinates and set the direction their ship will face, repeated for all 5 ships.
	game->AddShipsToGrid(p1ShipGrid, player1, p1AircraftCarrier, p1BattleShip, p1Submarine, p1Cruiser, p1Destroyer);
	//All player1 ships placed.
	printf_s("PLAYER 2 - PLACEMENT PHASE\r\n\r\n");
	//Allows player2 to select grid coordinates and set the direction their ship will face, repeated for all 5 ships.
	game->AddShipsToGrid(p2ShipGrid, player2, p2AircraftCarrier, p2BattleShip, p2Submarine, p2Cruiser, p2Destroyer);
	//Declares all ships are placed.
	printf_s("ALL SHIPS PLACED\r\n");
	system("pause");

	//Game Starts
	//Game uses a while loop using an attribute stored in the game class.
	while (game->GetGameStatus() == 1)
	{
		system("cls");
		printf_s("Player 1's turn...\r\n");
		system("pause");
		system("cls");
		//Player1's Turn Starts.
		game->PlayerTurns(player1, player2, p1HitGrid, p1ShipGrid, p2ShipGrid, p2AircraftCarrier, p2BattleShip, p2Submarine, p2Cruiser, p2Destroyer);
		game->CheckShips(player1, player2);

		//Gameover Check - Checks the _shipsRemaining of Player2.
		//If no ships remain a message is printed declaring Player1 the winner and the loop is exited.
		if (game->GetGameStatus() == 0)
		{
			break;
		}
		//Player1's Turn Ends.

		//Anti-cheat (Screen is cleared).
		printf_s("Player 2's turn...\r\n");
		system("pause");
		system("cls");

		//Player2's Turn Starts
		game->PlayerTurns(player2, player1, p2HitGrid, p2ShipGrid, p1ShipGrid, p1AircraftCarrier, p1BattleShip, p1Submarine, p1Cruiser, p1Destroyer);
		game->CheckShips(player2, player1);

		//Gameover Check - Checks the _shipsRemaining of Player1.
		//If no ships remain a message is printed declaring Player2 the winner and the loop is exited.
		if (game->GetGameStatus() == 0)
		{
			break;
		}
		//Player2's Turn Ends
	}
	printf_s("Thank you for playing!\r\n");
	system("pause");
	system("cls");

	//Deletes all objects used in the game


	//Delete Players Ships.
	//Player1 Ships.
	delete p1AircraftCarrier;
	delete p1BattleShip;
	delete p1Submarine;
	delete p1Cruiser;
	delete p1Destroyer;
	//Player2 Ships.
	delete p2AircraftCarrier;
	delete p2BattleShip;
	delete p2Submarine;
	delete p2Cruiser;
	delete p2Destroyer;
	//Delete Player Grids.
	//Player1's Grids.
	delete p1HitGrid;
	delete p1ShipGrid;
	//Player2's Grids.
	delete p2HitGrid;
	delete p2ShipGrid;
	//Delete Player Profiles.
	delete player1;
	delete player2;
	//Delete Game.
	delete game;




	system("pause");
	return 0;
}
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#pragma once
#include <string>
#include "Grid.h"
#include "Ships.h"
#include "Player.h"
using namespace std;

class Game
{
#pragma region Attributes
private:
	int _gameStatus;

#pragma endregion
#pragma region Constructors
public:
	Game();
	~Game();

#pragma endregion
#pragma region Properties
public:
	int GetGameStatus();
	void SetGameStatus(int gameStatus);

#pragma endregion
#pragma region Methods
public:
	void InitialiseGrids(Grid *hitGrid1, Grid *hitGrid2, Grid *shipGrid1, Grid *shipGrid2);
	void AddShipsToGrid(Grid *shipGrid1, Player *player, Ships *AircraftCarrier, Ships *Battleship, Ships *Submarine, Ships *Cruiser, Ships *Destroyer);
	void PlayerTurns(Player *player, Player *enemyPlayer, Grid *playerHitGrid, Grid *playerShipGrid, Grid *enemyShipGrid, Ships *AircraftCarrier, Ships *Battleship, Ships *Submarine, Ships *Cruiser, Ships *Destroyer);
	void PlayerGuessCheck(Player *playerObject, Grid *playerHitGrid, Grid *enemyShipGrid);
	void CheckShips(Player *player, Player *otherPlayer);

#pragma endregion
};
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#include "Game.h"

#pragma region CONSTRUCTORS
Game::Game()
{
	_gameStatus = 1;
}
Game::~Game()
{
}
#pragma endregion
#pragma region PROPERTIES
int Game::GetGameStatus()
{
	return _gameStatus;
}
void Game::SetGameStatus(int gameStatus)
{
	_gameStatus = gameStatus;
}
#pragma endregion
#pragma region METHODS
void Game::InitialiseGrids(Grid *hitGrid1, Grid *hitGrid2, Grid *shipGrid1, Grid *shipGrid2)
{
	//Four 10x10 array grids are created.

	//Hit trackers
	hitGrid1->SetStartingGrid();
	hitGrid2->SetStartingGrid();

	//Ships trackers
	shipGrid1->SetStartingGrid();
	shipGrid2->SetStartingGrid();
}
void Game::AddShipsToGrid(Grid *shipGrid, Player *player, Ships *AircraftCarrier, Ships *Battleship, Ships *Submarine, Ships *Cruiser, Ships *Destroyer)
{
	//Screen is cleared and the current grid is printed. 

	//Each ship object has its x,y position set.
	//This includes checks for out of bounds placement.

	//Each ship has the direction the the array will be scanned in set.

	//This includes checks for trying to print a ship 'outside' the grid
	//and checks for ship collision when choosing a direction.

	//The screen is cleared and the grid is re-printed 
	//each time a ship is added.

	shipGrid->PrintCurrentGrid();
	AircraftCarrier->SetShipPosition(player);
	AircraftCarrier->SetShipDirection(shipGrid);
	system("cls");
	shipGrid->PrintCurrentGrid();

	Battleship->SetShipPosition(player);
	Battleship->SetShipDirection(shipGrid);
	system("cls");
	shipGrid->PrintCurrentGrid();

	Submarine->SetShipPosition(player);
	Submarine->SetShipDirection(shipGrid);
	system("cls");
	shipGrid->PrintCurrentGrid();

	Cruiser->SetShipPosition(player);
	Cruiser->SetShipDirection(shipGrid);
	system("cls");
	shipGrid->PrintCurrentGrid();

	Destroyer->SetShipPosition(player);
	Destroyer->SetShipDirection(shipGrid);
	system("cls");
	shipGrid->PrintCurrentGrid();
	system("pause");
	system("cls");
}
void Game::PlayerGuessCheck(Player *playerObject, Grid *playerHitGrid, Grid *enemyShipGrid)
{
	//If the player guess location on the enemy ship grid = " O ", a ship, then write " H " in the location on the players hit grid 
	//and overwrite " O " with " H " on the enemy ship grid.
	if (enemyShipGrid->GetGridGuessLocation(playerObject) == " O ")

	{
		printf_s("Hit!\r\n");
		playerHitGrid->SetGrid(playerObject->GetPlayerRowGuess(), playerObject->GetPlayerColGuess(), " H ");
		enemyShipGrid->SetGrid(playerObject->GetPlayerRowGuess(), playerObject->GetPlayerColGuess(), " H ");
	}
	else
	{
		//Else write " M " into the players hit grid and the enemy's ship grid.
		printf_s("Miss!\r\n");
		playerHitGrid->SetGrid(playerObject->GetPlayerRowGuess(), playerObject->GetPlayerColGuess(), " M ");
		enemyShipGrid->SetGrid(playerObject->GetPlayerRowGuess(), playerObject->GetPlayerColGuess(), " M ");
	}
}
void Game::CheckShips(Player *player, Player *otherPlayer)
{
	if (otherPlayer->GetShipsRemaining() == 0)
	{
		//If there are no ships left for the other player a message is printed congratulating the player
		//and game status is set to 0, ending the gameplay loop
		printf_s("Congratulations player %i!\r\nYou have won!\r\n", player->GetPlayerNum());
		SetGameStatus(0);
	}
}
void Game::PlayerTurns(Player *player, Player *otherPlayer, Grid *playerHitGrid, Grid *playerShipGrid, Grid *enemyShipGrid, Ships *enemyAircraftCarrier, Ships *enemyBattleship, Ships *enemySubmarine, Ships *enemyCruiser, Ships *enemyDestroyer)
{
	//Each player has their Hit grid displayed above their shipgrid. 
	//The hit grid will track the players hits/misses, 
	//The ship grid will keep track of enemy hits.
	playerHitGrid->PrintCurrentGrid();
	printf_s("\r\n");
	playerShipGrid->PrintCurrentGrid();

	//The player enters two numbers (x,y) to guess the enemy ship locations.
	player->SetPlayerGuess();

	//The guesses are checked against the enemy ship grid for any ships;
	// - If there is a hit then it is written into that position on the players hit grid
	//	 as " H " and overwrites the ship coordinate on the enemy grid to " H ".
	// - If there is a miss then the miss is marked on the players hitgrid with " M ".
	PlayerGuessCheck(player, playerHitGrid, enemyShipGrid);

	//Checks health / sunk status of the other players ships.
	enemyAircraftCarrier->HitCheck(player);
	enemyAircraftCarrier->SunkCheck(otherPlayer);

	enemyBattleship->HitCheck(player);
	enemyBattleship->SunkCheck(otherPlayer);

	enemySubmarine->HitCheck(player);
	enemySubmarine->SunkCheck(otherPlayer);

	enemyCruiser->HitCheck(player);
	enemyCruiser->SunkCheck(otherPlayer);

	enemyDestroyer->HitCheck(player);
	enemyDestroyer->SunkCheck(otherPlayer);

	system("pause");
	system("cls");
	//Prints both grids on the screen showing the results of the guesses / misses.
	playerHitGrid->PrintCurrentGrid();
	playerShipGrid->PrintCurrentGrid();
	system("pause");

	if (player->GetPlayerNum() == 1)
	{
		//If player 1 check player 2 ship count.
		CheckShips(player, otherPlayer);
	}
	if (player->GetPlayerNum() == 2)
	{
		//If player 2 check player 1 ship count.
		CheckShips(player, otherPlayer);
	}
	system("cls");
}

#pragma endregion
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#pragma once
#include <string>
using namespace std;

class Player
{
#pragma region Attributes
private:
	int _playerNum;
	int _shipsRemaining;
	int _rowGuess;
	int _colGuess;

#pragma endregion
#pragma region Constructors
public:
	Player(int playerNum);
	~Player();

#pragma endregion
#pragma region Properties
public:
	int GetPlayerNum();
	int GetShipsRemaining();
	int GetPlayerRowGuess();
	int GetPlayerColGuess();

#pragma endregion
#pragma region Methods
public:
	void SetPlayerGuess();
	void ShipSunk();

#pragma endregion
};
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#include "Player.h"


#pragma region CONSTRUCTORS
Player::Player(int playerNum)
{
	_playerNum = playerNum;
	_shipsRemaining = 5;
	_rowGuess = 0;
	_colGuess = 0;
}

Player::~Player()
{
}
#pragma endregion
#pragma region PROPERTIES
int Player::GetPlayerNum()
{
	return _playerNum;
}
int Player::GetShipsRemaining()
{
	return _shipsRemaining;
}
int Player::GetPlayerRowGuess()
{
	return _rowGuess;
}
int Player::GetPlayerColGuess()
{
	return _colGuess;
}
#pragma endregion
#pragma region METHODS
void Player::SetPlayerGuess()
{
	bool correctCoordinate = false;
	while (correctCoordinate == false)
	{
		int positionX;
		int positionY;
		//Player enters numbers for the grid coordinates.
		printf_s("\r\n");
		printf_s("Enter Column: ");
		scanf_s("%i", &positionX);
		printf_s("Enter Row: ");
		scanf_s("%i", &positionY);
		printf_s("\r\n");

		//Guess is checked if >0 and <11 (within grid bounds).
		if ((positionX < 11 && positionX > 0) && (positionY < 11 && positionY > 0))
		{
			//If true then the values are added to the _row/colGuess attribute.
			_colGuess = positionX;
			_rowGuess = positionY;
			correctCoordinate = true;
			break;
		}
		else
		{
			//Message to remind player to enter a correct coordinate.
			printf_s("Invalid Coordinate! Please enter a row and column between 1 and 10.\r\n");
		}
		//If out of bounds (false) then the loop will repeat until correctCoordinate is true.
	}
}
void Player::ShipSunk()
{
	//Reduces the number of ships by 1.
	_shipsRemaining = _shipsRemaining - 1;
}
#pragma endregion
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#pragma once
#include <string>
#include "Player.h"

using namespace std;

class Grid
{
#pragma region Attributes
private:
	string _gridCoord[11][11];
	string _firstRow[11];
	string _firstColumn[11];

#pragma endregion
#pragma region Constructors
public:
	Grid();
	~Grid();

#pragma endregion
#pragma region Properties
public:
	void SetStartingGrid();
	void SetGrid(int value1, int value2, string value3);
	string GetGridGuessLocation(Player *playerObject);

#pragma endregion
#pragma region Methods
public:
	void PrintCurrentGrid();
	int ShipCollisionCheck(int value1, int value2);
#pragma endregion
};


[bookmark: _Toc509595091]Grid.cpp
#include "Grid.h"


#pragma region Attributes
#pragma endregion
#pragma region Constructors
Grid::Grid()
{

}
Grid::~Grid()
{
}
#pragma endregion
#pragma region Properties
void Grid::SetStartingGrid()
{
	//Sets the top row of the array to numerical labels
	_firstRow[11];
	_firstRow[0] = "    ";
	_firstRow[1] = " 1 ";
	_firstRow[2] = " 2 ";
	_firstRow[3] = " 3 ";
	_firstRow[4] = " 4 ";
	_firstRow[5] = " 5 ";
	_firstRow[6] = " 6 ";
	_firstRow[7] = " 7 ";
	_firstRow[8] = " 8 ";
	_firstRow[9] = " 9 ";
	_firstRow[10] = " 10";

	//Sets the first column to numerical labels.
	_firstColumn[11];
	_firstColumn[1] = "  1 ";
	_firstColumn[2] = "  2 ";
	_firstColumn[3] = "  3 ";
	_firstColumn[4] = "  4 ";
	_firstColumn[5] = "  5 ";
	_firstColumn[6] = "  6 ";
	_firstColumn[7] = "  7 ";
	_firstColumn[8] = "  8 ";
	_firstColumn[9] = "  9 ";
	_firstColumn[10] = " 10 ";

	//Loop using the row and col counts to set individual 
	//array addresses to certain values.
	for (int rowCount = 0; rowCount < 11; rowCount++)
	{
		for (int colCount = 0; colCount < 11; colCount++)
		{
			//Whole array is set to 3 blank spaces.
			_gridCoord[rowCount][colCount] = "   ";

			//First column is set using 0 for its grid X location.
			_gridCoord[rowCount][0] = _firstColumn[rowCount];

			//First row is set using 0 for its grid Y location.
			_gridCoord[0][colCount] = _firstRow[colCount];
		}
	}
}
void Grid::SetGrid(int value1, int value2, string value3)
{
	//The current grid objects [11][11] array is set to value3 at [value1][value2] location.
	//value1 = Y, value2 = X
	_gridCoord[value1][value2] = value3;
}
string Grid::GetGridGuessLocation(Player *playerObject)
{
	//Returns the players guess coordinates as the location on the _gridCoord array for comparison with other grids.
	return _gridCoord[playerObject->GetPlayerRowGuess()][playerObject->GetPlayerColGuess()];
}
#pragma endregion
#pragma region Methods
void Grid::PrintCurrentGrid()
{
	//Prints all the array values in a grid-like display
	//using for-loops.
	printf_s("\r\n");
	for (int rowCount = 0; rowCount < 11; rowCount++)
	{
		for (int colCount = 0; colCount < 11; colCount++)
		{
			//Prints the first row and column as they were set when initialised.
			printf_s("%s|", _gridCoord[rowCount][colCount].c_str());
		}

		printf_s("\r\n");
	}
	printf_s("\r\n");
}
int Grid::ShipCollisionCheck(int value1, int value2)
{
	//If another ship is detected.
	if (_gridCoord[value1][value2] == " O ")
	{
		printf_s("Ship collision detected! Choose another direction!\r\n");

		//Collision detected.
		return 1;
	}
	else
	{
		//Everything is fine.
		return 0;
	}
}
#pragma endregion
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#pragma once
#include <string>
#include "Grid.h"
#include "Player.h"

using namespace std;

class Ships
{
#pragma region Attributes
private:
	int _shipPositionX;
	int _shipPositionY;
	int _shipDirection;
	int _shipCollision;

	int _shipSize;
	int _shipHealth;
	int _shipArea[5];
	string _shipName;

#pragma endregion
#pragma region Constructors
public:
	Ships(int shipSize, int shipHealth, string shipName);
	~Ships();

#pragma endregion
#pragma region Properties
public:

	void SetShipArea(int value1, int value2);
	void SetShipPosition(Player *playerObject);
	void SetShipDirection(Grid *gridObject);
#pragma endregion
#pragma region Methods
public:
	void CheckShipCollisionCASE1(Grid *gridObject);
	void CheckShipCollisionCASE2(Grid *gridObject);
	void CheckShipCollisionCASE3(Grid *gridObject);
	void CheckShipCollisionCASE4(Grid *gridObject);
	void HitCheck(Player *player);
	void SunkCheck(Player *player);

#pragma endregion
};


[bookmark: _Toc509595093]Ships.cpp
#include "Ships.h"

#pragma region Attributes
#pragma endregion
#pragma region Constructors
Ships::Ships(int shipSize, int shipHealth, string shipName)
{
	_shipSize = shipSize;
	_shipHealth = shipHealth;
	_shipName = shipName;
	_shipCollision = 0;
}
Ships::~Ships()
{
}

#pragma endregion
#pragma region Properties

void Ships::SetShipArea(int value1, int value2)
{
	if (_shipDirection == 1 || _shipDirection == 2)
	{
		//Value1 changes the location in the _shipArea array to write into.
		//Value2 sets the array location to the current value of 'y' in SetShipDirection
		_shipArea[value1] = value2;
	}
	if (_shipDirection == 3 || _shipDirection == 4)
	{
		//Value1 changes the location in the _shipArea array to write into.
		//Value2 sets the array location to the current value of 'x' in SetShipDirection
		_shipArea[value1] = value2;
	}
}
void Ships::SetShipPosition(Player *playerObject)
{
	//Prints a message declaring the current players turn.
	printf_s("Player %i Ship Placement\r\n", playerObject->GetPlayerNum());

	//Prints the ship objects name and size for the player.
	printf_s("Ship name: %s \r\nShip size: %i \r\n", _shipName.c_str(), _shipSize);

	bool correctCoordinate = false;
	while (correctCoordinate == false)
	{
		int positionX;
		int positionY;
		//Player enters numbers for the grid coordinates.
		printf_s("\r\n");
		printf_s("Enter Column: ");
		scanf_s("%i", &positionX);
		printf_s("Enter Row: ");
		scanf_s("%i", &positionY);
		printf_s("\r\n");

		//Position is checked if >0 and <11 (within grid bounds).
		if ((positionX < 11 && positionX > 0) && (positionY < 11 && positionY > 0))
		{
			//If true then the values are added to the _shipPosition(X/Y) attribute.
			_shipPositionX = positionX;
			_shipPositionY = positionY;
			correctCoordinate = true;
			break;
		}
		else
		{
			//Message to remind player to enter a correct coordinate.
			printf_s("Invalid Coordinate! Please enter a row and column between 1 and 10.\r\n");
		}
		//If out of bounds (false) then the loop will repeat until correctCoordinate is true.
	}
}
void Ships::SetShipDirection(Grid *gridObject)
{
	//While loop containing if statements checking that the ship length 
	//doesnt get set off the grid / into the axes labels.
	bool correctValue = false;
	while (correctValue == false)
	{
		//Player enters the ship direction.
		printf_s("Enter ship direction(UP=1, DOWN=2, LEFT=3, RIGHT=4): ");
		scanf_s("%i", &_shipDirection);

		switch (_shipDirection)
		{
		case 1://UPWARDS
			if ((_shipPositionY - _shipSize) < 1)
			{
				//If placing a ship upwards causes the final value of the ship
				//to overrun the axes labels then break out of the switch.

				printf_s("Invalid coordinate!\r\n");
				break;
			}
			//The UP direction is checked for collisions with other ships.
			CheckShipCollisionCASE1(gridObject);

			//If there are no collisions.
			if (_shipCollision == 0)
			{
				for (int j = 0; j < _shipSize; j++)
				{
					//Change the value of array addresses in the shipGrid array to 'O' for the X position value
					//and 'y' value(which decrements according to the ship size).

					int y = _shipPositionY - j;

					//The current player's ship grid array is set with values of " O " for the ship locations
					//value1 = Y, value2 = X
					gridObject->SetGrid(y, _shipPositionX, " O ");

					SetShipArea(j, y);
				}
				//Exit the loop.
				correctValue = true;
			}
			break;
		case 2://DOWNWARDS
			if ((_shipPositionY + _shipSize) > 11)
			{
				//If placing a ship downwards causes the final value of the ship
				//to overrun the grid then break out of the switch.

				printf_s("Invalid coordinate!\r\n");
				break;
			}
			//The DOWN direction is checked for collisions with other ships.
			CheckShipCollisionCASE2(gridObject);

			//If there are no collisions.
			if (_shipCollision == 0)
			{
				for (int j = 0; j < _shipSize; j++)
				{
					//Change the value of array addresses in the shipGrid array to 'O' for the X position value
					//and 'y' value(which increments according to the ship size).

					int y = _shipPositionY + j;

					//The current player's ship grid array is set with values of " O " for the ship locations
					//value1 = Y, value2 = X
					gridObject->SetGrid(y, _shipPositionX, " O ");
					SetShipArea(j, y);
				}
				correctValue = true;//Exit the loop
			}
			break;
		case 3://LEFT
			if ((_shipPositionX - _shipSize) < 1)
			{
				//If placing a ship left causes the final value of the 
				//to overrun the axis labels then break out of the switch.

				printf_s("Invalid coordinate!\r\n");
				break;
			}
			//The LEFT direction is checked for collisions with other ships.
			CheckShipCollisionCASE3(gridObject);

			//If there are no collisions.
			if (_shipCollision == 0)
			{
				for (int j = 0; j < _shipSize; j++)
				{
					//Change the value of array addresses in the shipGrid array to 'O' for the Y position value
					//and 'x' value(which decrements according to the ship size).

					int x = _shipPositionX - j;

					//The current player's ship grid array is set with values of " O " for the ship locations
					//value1 = Y, value2 = X
					gridObject->SetGrid(_shipPositionY, x, " O ");
					SetShipArea(j, x);
				}
				correctValue = true;//Exit the loop
			}
			break;
		case 4://RIGHT
			if ((_shipPositionX + _shipSize) > 11)
			{
				//If placing a ship right causes the final value of the ship
				//to overrun the grid then break out of the switch.

				printf_s("Invalid coordinate!\r\n");
				break;
			}
			//The RIGHT direction is checked for collisions with other ships.
			CheckShipCollisionCASE4(gridObject);

			//If there are no collisions.
			if (_shipCollision == 0)
			{
				for (int j = 0; j < _shipSize; j++)
				{
					//Change the value of array addresses in the shipGrid array to 'O' for the Y position value
					//and 'x' value(which increments according to the ship size).

					int x = _shipPositionX + j;

					//The current player's ship grid array is set with values of " O " for the ship locations
					//value1 = Y, value2 = X
					gridObject->SetGrid(_shipPositionY, x, " O ");
					SetShipArea(j, x);
				}
				correctValue = true;//Exit the loop
			}
			break;
		default:
			//Any other entry than 1-4 repeats the loop.
			printf_s("Please enter a valid option.\r\n");
			break;
		}
	}
}
#pragma endregion
#pragma region Methods
void Ships::HitCheck(Player *player)
{
	//If the position of the ship is vertical
	if (_shipDirection == 1 || _shipDirection == 2)
	{
		//Check if the player guess is the same as the ships own location (stored using a stationary x value and the y values stored in the shipArea array).
		if ((player->GetPlayerRowGuess() == _shipArea[0] || player->GetPlayerRowGuess() == _shipArea[1] || player->GetPlayerRowGuess() == _shipArea[2] || player->GetPlayerRowGuess() == _shipArea[3] || player->GetPlayerRowGuess() == _shipArea[4]) && player->GetPlayerColGuess() == _shipPositionX)
		{
			//If the guess matches the location then remove 1 health from the ship.
			_shipHealth = _shipHealth - 1;
		}
	}

	//If the position of the ship is horizontal.
	if (_shipDirection == 3 || _shipDirection == 4)
	{
		//Check if the player guess is the same as the ships own location (stored using a stationary y value and the x values stored in the shipArea array).
		if ((player->GetPlayerColGuess() == _shipArea[0] || player->GetPlayerColGuess() == _shipArea[1] || player->GetPlayerColGuess() == _shipArea[2] || player->GetPlayerColGuess() == _shipArea[3] || player->GetPlayerColGuess() == _shipArea[4]) && player->GetPlayerRowGuess() == _shipPositionY)
		{
			//If the guess matches the location then remove 1 health from the ship.
			_shipHealth = _shipHealth - 1;
		}
	}
}
void Ships::SunkCheck(Player *otherplayer)
{
	if (_shipHealth == 0)
	{
		//If the ship health reaches zero then print a message that a ship has been sunk
		//and -1 from the otherplayers _shipsRemaining.
		printf_s("\r\nShip Sunk!\r\n");
		otherplayer->ShipSunk();
	}
}
void Ships::CheckShipCollisionCASE1(Grid *gridObject)
{
	for (int i = 0; i < _shipSize; i++)
	{
		//Checks upwards from coordinates
		int y = _shipPositionY - i;

		//_shipCollision is set to the result of the check.
		_shipCollision = gridObject->ShipCollisionCheck(y, _shipPositionX);

		if (_shipCollision == 1)
		{
			//If a collision is detected, end the check loop.
			break;
		}
	}
}
void Ships::CheckShipCollisionCASE2(Grid *gridObject)
{
	for (int i = 0; i < _shipSize; i++)
	{
		//Checks downwards from coordinates
		int y = _shipPositionY + i;

		//_shipCollision is set to the result of the check.
		_shipCollision = gridObject->ShipCollisionCheck(y, _shipPositionX);
		if (_shipCollision == 1)
		{
			//If a collision is detected, end the check loop.
			break;
		}
	}
}
void Ships::CheckShipCollisionCASE3(Grid *gridObject)
{
	for (int i = 0; i < _shipSize; i++)
	{
		//Checks left of coordinates
		int x = _shipPositionX - i;

		//_shipCollision is set to the result of the check.
		_shipCollision = gridObject->ShipCollisionCheck(_shipPositionY, x);
		if (_shipCollision == 1)
		{
			//If a collision is detected, end the check loop.
			break;
		}
	}
}
void Ships::CheckShipCollisionCASE4(Grid *gridObject)
{
	for (int i = 0; i < _shipSize; i++)
	{
		//Checks right of coordinates
		int x = _shipPositionX + i;

		//_shipCollision is set to the result of the check.
		_shipCollision = gridObject->ShipCollisionCheck(_shipPositionY, x);
		if (_shipCollision == 1)
		{
			//If a collision is detected, end the check loop.
			break;
		}
	}
}
#pragma endregion
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WriteText("4. Display all numbers”, 20, 12);
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Evoid DisplayMenu()
ClearConsole(); WriteText("Select an option”, 20, 8); 1/ Display menu at at x = 20, y = &
WriteText("s. Quit", 20, 13);
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{

nt ReadNumber(string prompt)

int number = -1;
int inputCharCount;

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

{

TgnoreInput();
¥

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

return number;

switch (option)

€
case 1:
Gethumbers (nusbers);
break;
case 2
WriteText(FormatText(*The snallest value is %", Findsmallest(nusbers)), 20, 15);
Pause();

brs

WriteText (FormatText ("The largest value is %I, FindLangest(nusbers)), 20, 15);
Pause();
break;

Tsquitting();

WriteText("Unknown option value entered”, 20,
Pause();
break;
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quit = IsQuitting();
break;
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quit = IsQuitting();
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WriteText(prompt, 20, 14); Select an option

inputCharCount = scanf("%i", &number); ; E;‘ﬁ;”t;:es'::'{"ﬁ;
if (inputCharCount = @) // Wasn’t a number, so ignore what they typed in!! 3] Find the largest
4. Display all numbers
{
TgnoreInput(); 5. Quit
) Enter number: 2345

ClearText(20, 14, prompt.length() + inputCharCount); // Clear the text at this line
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//Asks user to enter username and prints it.
PrintUserlame("Enter Username: ");

//Asks user to enter measurement and prints it.
PrintLengthMeasure("Enter Measurement: ");

//Asks user to enter score and prints it.
PrintGameScore("Enter Score
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Elvoid PrintlengthMeasure(string prompt)
{
double lengthtieasure;
printf_s(prompt.c_str());
scanf_s("¥1f", &lengthileasure);
printf_s("The length is %8.2f \r\n\r\n", lengtheasure);
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//Asks user to enter radius 'r’.
double circleRadius = ReadCircleRadius("Enter circle radiu:

//Caleulates circle area using user’s 'r’ value.
double circleArea = CircleAreaCalculation(circleRadius, 3.14);

//asks user for a triangle height value.
double triangleHeight = ReadTriangleHeight("Enter triangle height:

//asks user for a triangle base value.
double triangleBase = ReadTriangleBase("Enter triangle base: ");

//Calculates triangle area using user's height and base values.
double triangleArea = TriangleAreaCalculation(triangleHeight, triangleBase);

//subtracts Calculated triangle area from circle area.
double shapeArea = ShapeAreaCalculation(CircleAreaCalculation(circleRadius, 3.14), TriangleAreaCalculation(triangleHeight, triangleBase));

//Prints the remaining shape area.
printf_s("The area of the shape is: %0.2f \r\n", shapeArea);
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Enter Quantity: 33
Enter Cost per tonne: 160

four discount is 4% and your new total is: 3168.60
Press any key to continue .
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if (gravelQuant > 48)

{
printf_s("Your discount is 6%% and your new total is: 0.2 \r\n", ((gravelouant*gravelCost) * 0.94));
¥
else
if (gravelQuant <= 40 8 gravelQuant >= 5)
{
if (gravelQuant <= 40 8 gravelQuant >= 9)
{
printf_s("Your discount is 4%% and your new total is: %0.2 \r\n", ((gravelQuant*gravelCost) * 0.96));
}
else
if (gravelQuant <= 8 8& gravelQuant >= 5)
{
printf_s("Your discount is 2%% and your new total is: %0.2 \r\n", ((gravelQuant*gravelCost) * 0.98));
¥
}
else
if (gravelQuant < 5)
{

printf_s("You do not qualify for discount, your total remains at %i \r\n", (gravelQuant*gravelCost));

i
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//The first for loop will repeat until the number of rows (height of cross) is reached.
For (int rows = 1; rows <= crossSize; rowstt)

{

//The second for loop repeats an if statement that checks when to print a star until the cross width is reached.
for (int colums = 1; colums <= crossSize; columns+t)

€
//The First half of the condition checks for a "\" direction.
//The second half checks for the */' direction.
if (rows == colums || columns == (crossSize + 1) - rows)
€
printf("%s", "*");
b
7/€1se print a blank space.
else
printf(” ");
b
7hew Line.
printf("\r\n");
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Tax percentage: 20.06%
Tax payable: $15.60

Average Tax amount: $3.60
Total price after tax: $90.60
Press any key to continue .
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Iclass TaxCalculator
{
#pragna region Attributes
private:
double _totalCost;
double _currentPrice;
double _taxPercentage;
double _taxedTotal;
#pragna endregion
#pragna region Constructors
public:
TaxCalculator(double initialCost, double price, double
~TaxCalculator();
#pragna endregion
#pragna region Properties
public
void SetPrice();
double GetPrice();
double GetTax();
double GetTotal();
double GetTaxedTotal();
#pragna endregion
#pragna region Methods
public:
void AddToTotal(double price);
void PrintTotal();
void PrintTax();
void PrintTaxPrice();
void PrintaverageTax();
void PrintTotalafterTax();
double CalculateTax();
#pragna endregion
b

tax);
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case 4: // Was IsQuitting, wrote new code that writes the 3 numbers in the array.
ViriteText(FormatText("The numbers are ¥i, ¥i, %", nusbers[0], numbers[1], numbers[2]), 20, 15);
Pause();
break;
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ClearText(20, 14, prompt.length() + inputCharCount + number); // Clear the text at this line
//added “+number’ to the clear text length
return number;
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bye!
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¥
else
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return currentScore;
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Blint RandonValue(int maxValuz)
return rand() % (vaxValue + 1);
3
Bistring Randomkord(int randvalue)
€

string wordarray[6];

wordarray[@] = " 7 "
wordarray[1] = " Bar "
wordarray[2] = " Bell "
wordarray[3] = * Plum
wordarray[4] = ” Orange
wordarray[5] = "Cherries";

string result = wordArray[randvaluel;
return result;
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