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[bookmark: _Toc509514701]Part A (Understanding)

[bookmark: _Toc509514702]What is a variable 
A variable is a value which can change within a program. One variable in a program can be set to one type once set it can only hold that one type of information for example int variables can only hold whole numbers. There are 5 main features of a variable:
· Declaration – this is where the variable is defined and without this the variable would not exist within the program.
· The name of the variable – a variable must have a name.
· The type – a variable type is what defines the variable. The variable types are as follows:
· Integer - which is a whole number e.g. 205
· Double - a decimal or floating-point number e.g. 1.4
· Char – a single character e.g. “A” or “b”
· String – a series of characters which can form a word e.g. cat 
· Boolean – A variable which holds the values true or false or 1 or 0 or on or off.
· The memory address – the memory address of a variable is where the information is stored for example when a variable is initialised int number = 123; this variable would be allocated a memory address like 0x000001 this is held in something called a register and once assigned nothing but that variable can be placed in that address.
· Value – this is what is held in the variable e.g. “123” “a” “hello world”.

[bookmark: _Toc509514703]why are variables important in writing programs?
Variables are important in programs because without them you wouldn’t be able to store information within a program. 










[bookmark: _Toc509514704][bookmark: _GoBack]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 can be referred to as a counting loop as when it is used it counts the amount of times that the code has been run and stops at a predefined amount. A for loop is defined in C by:
for(int count; count < 5; count++)
{}
This piece of code would run five times. An example of where a counting loop could be used is to print out items in a array, if there was an array of 3 integer items you could print it as follows.
for(int index; index < 3; index++)
{
	printf(“Item %i is %i”,index ,array[index])
}













[bookmark: _Toc509514705]Explain how arguments in functions can be used.
Arguments can be used in functions to pass information into them when called. For example if you had a function which printed out a variable which changes based on user input you could do this as follows:
string name(string name)
{
printf(“hello %s”,name);
return name;
}

void main()
{
	string name;
	char text[99];
printf(“Please enter your name”);
scanf(“%99s”,text);
text = name;
printName(name);
}

What this above code would do is ask the user for his/her name and then pass that information as an argument to the function name which would then print the name.







[bookmark: _Toc509514706]Describe the purpose of a class in Object Oriented Programming.

There are two main purposes of classes in object oriented programming the main purpose being data encapsulation. Data encapsulation hides the information from other parts of the program and can only be accessed from within the class by executing instructions known as methods. This data cannot be changed from outside of the class making it less likely for human error. 
A class can act as a template for holding information for example if you wanted to hold student information you could create a class called student. Within this class you could hold the student’s student number, name, address and phone number. Within this class you could then create a method to print the information to the display. All of the data within this class would be data encapsulated therefore not modifiable by other parts of the program making it more secure.
A class is created as follows:
class ClassName()
{ 
	// Attributes
	// Constructors
	// Methods
	// Properties
};










[bookmark: _Toc509514707]Part B – Interpretation 
The code listing in appendix 1 has some bugs but the below flow chart shows how the code has been implemented ignoring the bugs.
[image: C:\Users\dylan\Uni\OneDrive - University of Wales Trinity Saint David\Year 1\Semester 2\Programming\Assignment\Flow chart.png]








[bookmark: _Toc509514708]Code explained
[image: ]
This is the main function when run it initialises the variables theNumbers[],chosen option and quit. It then runs the function InitialiseNumbers and passes the variables theNumbers and MAXNUMBERS as parameters this function will be explained below. The program then runs a loop which stops when the quit condition is false. Within this loop the program runs the two functions DisplayHeader and DisplayMenu which will be explained below. The program then asks the user to chose an option and clls the ProccessMenu function passing ChosenOption and theNumbers as parameters. The program then clears the console.
[image: ]
This function InitialiseNumbers uses a for loop or counting loop to set every number in the numbers array to 0.

[image: ]

This function display header writes the header to the display at the coordinates on the right of the text.
[image: ]

This function DisplayMenu prints the options for the menu to the display at the coordinates at the end of the writeText statements.
[image: ]
This function reads the number that the user types in and returns that number so the process menu function can use the number to go to the correct function. The getNumbers function also uses this function so that it can read the numbers that the user passes to the program.
[image: ]
The processMenu function is self-explanatory it uses a switch statement to check which option the user chose from the menu and calls the relevant function.

[image: ]

This function gets the numbers from the user and appends them to the array using the readNumber to get the number and a for loop to append it to the array.




[image: ]
This function uses a for loop or counting loop to find the smallest number given by the user and then returns it at the end of the function.
[image: ]
This function is the reverse of the one above it uses a counting loop to find the largest number given by the user and then returns it at the end of the function.






[image: ]
This function is called when the user choses the option quit. The function asks the user if they want to quit and uses an if statement to check if the responses YES and then returns the bool value of true or false at the end of the function.














[bookmark: _Toc509514709]Finding the errors in the code
When looking over the code two main errors were found 
[image: ]
Error one was “#include “stdafx.h” this library is a precompiled header which is automatically created when the solution is created but when the program was created empty project was ticket therefore not creating this file.
[image: ]
The second error was a logic error as there wasn’t a function to print all of the numbers so this was added in the code is shown below:
[image: ]
There was also something in the code which wasn’t an error but adding it in made the program more user friendly the program only accepting “YES” when the user wanted to quit so additional options were added like “y” and “yes”.
[image: ]


[bookmark: _Toc509514710]Part C – Implementation
[bookmark: _Toc509514711]Exercise 1 – Variables
[image: ]above is the code for exercise 1 running it asks the user for a name length and score and then displays it to the screen code listing in appendix.
[bookmark: _Toc509514712]Exercise 2 – Area of a shape
[image: ]
Above is the code for exercise 2 running it asks the user for the radius of the circle and the base and height of the triangle it then works out the area of both shapes and takes them away from each other to find the area of the shape. Code listing in appendix.
[bookmark: _Toc509514713]Exercise 3 – Gravel program
[image: ]
The above screengrab shows the program running first it asks the user to enter the quantity of gravel and then the price it then calculates the total price and checks if the user is entitled to discount if so it then works that out also. Code listing in appendix.





[bookmark: _Toc509514714]Exercise 4 – counting loop
[image: ]
The above screengrab shows the code for the star creator. It asks the user for the number of lines to cover and then uses a for loop to print them over these lines. The code listing is found in the appendix.
[bookmark: _Toc509514715]Exercise 5 – total and average tax 
[image: ]
The above screengrab shows the code running for the total and average tax. It first asks the user for the price of 5 products then works out the tax for each item adds them all up and then finds the average tax paid.
[bookmark: _Toc509514716]Exercise 6 – fix the errors found in appendix 1
This was outlined as part of part b in the section titled “fixing the errors” below is evidence of the code working.
[image: ]

[bookmark: _Toc509514717]Exercise 7 – fruit machine
[image: ]This is a screengrab of the fruit machine program in action the program asks the user if they want to spin then throws 3 random items from “Seven”, “Bar”, “Bell”, “Plum”, “Orange” and “Cherries”, it then calculates the score from these items adds it to the current score and shows the user.
















Exercise 8 – Battleships 
[image: ][image: ]

Above is the program in action asking the user where to position each of its ships including the direction they want to place them.
 [image: ]after the user has placed all of their ships they are placed on the board it then repeats this process for player 2.
[image: ][image: ]
Once both players have placed their ships the program then asks the user for a target location and then tells the user if it’s a hit or a miss. This is then displayed back to them on their next turn to show if they have hit or missed so they don’t choose the same position twice.



[image: ] this is an example of what a completed board could look like showing all the correct hits and misses the player has guessed.
[image: ]
Once the player has won this message will be displayed to the screen.














[bookmark: _Toc509514718]Appendix
Appendix 1 – fix this code (taken from assignment)
Main.h

#pragma once

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

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


Menu.cpp


// AssignCode_Menu.cpp : Defines the entry point for the console application.
//

#define _CRT_SECURE_NO_WARNINGS

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

using namespace std;

#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:
		quit = IsQuitting();
		break;
	case 5:
		quit = IsQuitting();
		break;
	default:
		WriteText("Unknown option value entered", 20, 15);
		Pause();
		break;
	}

	return quit;
}

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

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

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

	return smallest;
}

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

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

	return largest;
}

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

	bool quit = false;

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

	response = input;

	if (response == "YES")
	{
		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
}









[bookmark: _Toc509514719]Appendix 2 – Exercise 1 
#include <stdio.h>
#include <string>

using namespace std;

void main()
{
	string name;
	char text[100];
	double length;
	int score;

	printf("Please enter a name: ");
	scanf("%99s", &text);
	name = text;
	printf("Please enter a length: ");
	scanf("%lf", &length);
	printf("Please enter a score: ");
	scanf("%d", &score);

	printf("Hello %s your length is %lf and your score is %d \n", name.c_str(), length, score);

}

[bookmark: _Toc509514720]Appendix 3 – Exercise 2
#include <stdio.h>
#include <string>
using namespace std;

void main()
{
	int radius, base, height;
	double pi = 3.14159;
	printf("Please enter the radius of the circle: ");
	scanf("%d", &radius);
	printf("Please enter the base of the triangle: ");
	scanf("%d", &base);
	printf("Please enter the height of the triangle: ");
	scanf("%d", &height);

	int areaOfTriangle = (base * height)/2;
	double areaOfCircle = pi * radius * radius;
	double areaOfShape = areaOfCircle - areaOfTriangle;

	printf("The area of the shape is %lf \n", areaOfShape);
}






[bookmark: _Toc509514721]Appendix 4 – Exercise 3 
#include <stdio.h>
#include <string>
using namespace std;

void main()
{
	int gravelQuantity;
	double pricePerTon, purchasePrice,discount,finalPurchasePrice;

	printf("Please enter the quantitiy of gravel you require: ");
	scanf("%d", &gravelQuantity);
	printf("Please enter the price per ton: ");
	scanf("%lf", &pricePerTon);

	if (gravelQuantity >= 5 && gravelQuantity <= 8)
	{
		purchasePrice = gravelQuantity* pricePerTon;
		discount = purchasePrice *.02;
		finalPurchasePrice = purchasePrice - discount;
		printf("The total purchase price is %.2lf and with the 2 percent discount the final price is %.2lf \n", purchasePrice, finalPurchasePrice);
	}

	else if (gravelQuantity >= 9 && gravelQuantity <= 40)
	{
		purchasePrice = gravelQuantity* pricePerTon;
		discount = purchasePrice *.04;
		finalPurchasePrice = purchasePrice - discount;
		printf("The total purchase price is %.2lf and with the 4 percent discount the final price is %.2lf \n", purchasePrice, finalPurchasePrice);
	}	
	
	else if (gravelQuantity > 40)
	{
		purchasePrice = gravelQuantity* pricePerTon;
		discount = purchasePrice *.06;
		finalPurchasePrice = purchasePrice - discount;
		printf("The total purchase price is %.2lf and with the 6 percent discount the final price is %.2lf \n", purchasePrice, finalPurchasePrice);
	}
	
	else
	{
		purchasePrice = gravelQuantity * pricePerTon;
		printf("The final purchase price is %.2lf and you are not entitled to discount \n", purchasePrice);
	}
}







[bookmark: _Toc509514722]Appendix 5 – Exercise 4
#include <stdio.h>


void main()
{
	int lines = 0;
	printf("Please enter the number of lines you wish your shape to cover: ");
	scanf("%d", &lines);
	for (int index = 0; index < lines; index++)
	{
		for (int index2 = 0; index2 < lines; index2++)
		{
			if (index == index2 || index2 == lines - index - 1)
			{
				printf("%s", " *");
			}
			else
			{
				printf(" ");
			}
		}
		printf("\r \n");
	}
}




















[bookmark: _Toc509514723]Appendix 6 – Exercise 5
Source.cpp
#include <stdio.h>
#include "TaxCalculator.h"

void main()
{
	double input;
	TaxCalculator * myTax = new TaxCalculator(.20);
	for (int index = 0; index < 5; index++)
	{
		printf("Please enter a price of the product: ");
		scanf("%lf", &input);
		myTax->addPrice(input,index);

	}


	printf("The total tax is %.2lf \nThe average tax paid is %.2lf\n\n", myTax->calculateTax(), myTax->GetAverageTax());
	delete myTax;
}
TaxCalculator.h
#pragma once
#include <stdio.h>

class TaxCalculator
{
	// Atribuites
private:
	double _totalExcPrice;
	double _vat;
	double _averageTaxArr[5];
	double _averageTax;
	// Constructors
public:
	TaxCalculator(double vat);
	// Properties 
public:
	void addPrice(double price,int index);
	double GetAverageTax();
	double calculateTax();

	// Methods

};







TaxCalculator.cpp
#include "TaxCalculator.h"

TaxCalculator::TaxCalculator(double vat)
{
	this->_totalExcPrice = 0;
	this->_vat = vat;
	this->_averageTax = 0;
}
void TaxCalculator::addPrice(double price,int index)
{
	this->_totalExcPrice = this-> _totalExcPrice + price;
	this->_averageTaxArr[index] = price;
}

double TaxCalculator::GetAverageTax()
{
	for (int index = 0; index < 5; index++)
	{
		this->_averageTaxArr[index] = this->_averageTaxArr[index] * this->_vat;
		this->_averageTax = this->_averageTax + this->_averageTaxArr[index];
	}
	this->_averageTax = this->_averageTax / 5;
	return this->_averageTax;
}
double TaxCalculator::calculateTax()
{
	double vat = this->_totalExcPrice * this->_vat;
	return vat;
}

















[bookmark: _Toc509514724]Appendix 7 – Exercise 6
Main.h
#pragma once
#include <stdio.h>
#include <string>
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[]);
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);

Menu.cpp
// AssignCode_Menu.cpp : Defines the entry point for the console application.
//

#define _CRT_SECURE_NO_WARNINGS

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

using namespace std;

#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:
		WriteText(FormatText("The numbers entered were %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;

	if (response == "YES" || response == "Yes" || response == "yes" || response == "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
}


















[bookmark: _Toc509514725]Appendix 8 – Exercise 7 
#include <stdio.h>
#include <string>
#include <time.h>
#include <stdlib.h>
#define _CRT_SECURE_NO_WARNINGS
using namespace std;


int  RandomValue(int maxValue)
{
	return rand() % (maxValue + 1);
}
void printWinOrLose(int points,int win)
{
	if (win == 1)
	{
		printf("You win and your points are %d \n \n", points);
	}
	else
	{
		printf("you lose and your points are %d \n \n", points);
	}
}
void printTextToScreen(int number1, int number2, int number3)
{
	string Names[6];
	Names[0] = "Seven";
	Names[1] = "Bar";
	Names[2] = "Bell";
	Names[3] = "Plum";
	Names[4] = "Orange";
	Names[5] = "Cherries";
	printf("\n%s,%s,%s \n", Names[number1].c_str(), Names[number2].c_str(), Names[number3].c_str());
}
int addPoints(int number1, int number2, int number3,int *points,int *win)
{
	
	if (number1 == number2 && number2 == number3)
	{
		*win = 1;
		if (number1 == 5)
		{
			*points = *points + 2000;
		}
		else
		{
			*points = *points + 20;
		}
		return *points,*win;
	}
	else if (number1 == number2 || number2 == number3 || number1 == number3)
	{
		*win = 1;
		if (number1 == 5 && number2 == 5 || number1 == 5 && number3 == 5)
		{
			*points = *points + 100;
		}
		else
		{
			*points = *points + 10;
		}
		
		return *points;
	}
	else
	{
		*win = 0;
		return *points,*win;
	}
}
bool spin()
{
	string start;
	char text[4];
	printf("Would you like to spin?: ");
	scanf("%99s", &text);
	start = text;
	if (start == "Yes" || start == "yes" || start == "y")
	{
		return true;
	}
	else
	{
		return false;
	}
}
int generateNumbers(int * number1, int * number2, int * number3)
{
	time_t  theTime;
	srand((unsigned)time(&theTime));

	*number1 = RandomValue(5);
	*number2 = RandomValue(5);
	*number3 = RandomValue(5);
	return *number1, *number2, *number3;
}
void main()
{
	int points = 0;
	int win = 0;
	int number1, number2, number3;
	while (spin() == true)
	{
		generateNumbers(&number1, &number2, &number3);
		printTextToScreen(number1, number2, number3);
		addPoints(number1, number2, number3, &points,&win);
		printWinOrLose(points,win);
	}
	printf("Thanks for playing your points were %d \n \n", points);

}
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Source.cpp
#define _CRT_SECURE_NO_WARNINGS
#include "Board.h"
#include "Ship.h"
#include <windows.system.h>
#include "Game.h"

void SetShips(int row, int collum, int size, int direction, string ship, Board *Board)
{
	printf("\nWhere would you like your %s \nRow >> ", ship.c_str());
	scanf("%i", &row);
	while (row > 8 || row <= 0)
	{
		system("cls");
		printf("Not a valid number\n");
		system("PAUSE");
		system("cls");
		Board->displayBoard();
		printf("Row >> ");
		scanf("%i", &row);
	}
	printf("Collum >> ");
	scanf("%i", &collum);
	while (collum > 8 || collum <= 0)
	{
		system("cls");
		printf("Not a valid number\n");
		system("PAUSE");
		system("cls");
		Board->displayBoard();
		printf("collum >> ");
		scanf("%i", &collum);
	}
	printf("Which way would you like your ship \n1: Down 2: Up\n3: Left \n4: Right \n\nPlease choose an option >> ");
	scanf("%i", &direction);
	while (direction > 4 || direction <= 0)
	{
		system("cls");
		printf("Not a valid number\n");
		system("PAUSE");
		system("cls");
		Board->displayBoard();
		printf("1: Down 2: Up\n3: Left \n4: Right \nDirection >> ");
		scanf("%i", &direction);
	}
	if (Board->SetPlayerBoard(row, collum, direction, size) == false)
	{
		system("cls");
		Board->displayBoard();
		SetShips(row, collum, size, direction, ship, Board);
	}

}

void main()
{
	Board * MyBoard = new Board();
	Board * Player2Board = new Board();
	// MyBoard->modifyBoard(3, 2, 88); // Unicode 88 = "X"
	MyBoard->displayBoard();
	Ship * MyShips = new Ship();
	Ship * Player2Ships = new Ship();
	int shipCount = 0;
	int row = 0;
	int collum = 0;
	int direction = 0;
	int size;
	string ship;

	while (shipCount != 5)
	{
		system("cls");
		MyBoard->displayBoard();
		ship = MyShips->GetShip();
		size = MyShips->GetSize();
		SetShips(row, collum, size, direction, ship, MyBoard);
		shipCount = shipCount + 1;
	}
	system("cls");
	printf("Player 2 your turn are you ready to set your ships? \n");
	system("PAUSE");
	shipCount = 0;
	while (shipCount != 5)
	{
		system("cls");
		Player2Board->displayBoard();
		ship = Player2Ships->GetShip();
		size = Player2Ships->GetSize();
		SetShips(row, collum, size, direction, ship, Player2Board);
		shipCount = shipCount + 1;
	}
	Game * newGame = new Game(MyBoard, Player2Board);
	Score * Player1Score = new Score();
	Score * Player2Score = new Score();
	int Player1ScoreCount = Player1Score->GetPlayerScore();
	int Player2ScoreCount = Player2Score->GetPlayerScore();
	while (true)
	{
		if (newGame->CheckOtherBoard(1) == true)
		{
			Player1Score->addPlayerScore();
			Player1ScoreCount = Player1Score->GetPlayerScore();
			if (Player1ScoreCount == 17)
			{
				system("cls");
				printf("Player 1 WINS!! \n");
				break;
			}
		}
		
		if (newGame->CheckOtherBoard(2) == true)
		{
			Player2Score->addPlayerScore();
			Player2ScoreCount = Player2Score->GetPlayerScore();
			if (Player2ScoreCount == 17)
			{
				printf("Player 2 WINS!! \n");
				break;
			}
		}
	}
	delete MyShips;
	delete Player2Ships;
	delete MyBoard;
	delete Player2Board;
}

Ship.cpp
#include "Ship.h"



Ship::Ship()
{
	_Carrier = 5;
	_BattleShip = 4;
	_Cruiser = 3;
	_Submarine = 3;
	_Destroyer = 2;
	_ShipCount = -1;
	
}


Ship::~Ship()
{
}

string Ship::GetShip()
{
	string ships[5] = { "Carrier", "BattleShip","Cruiser","Submarine","Destroyer" };
	_ShipCount = _ShipCount + 1;
	return ships[_ShipCount];
}

int Ship::GetSize()
{
	switch (_ShipCount)
	{
	default:
		return NULL;
		break;
	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;
	}
}
Score.cpp
#include "Score.h"



Score::Score()
{
	_PlayerScore = 0;
}


Score::~Score()
{
}

void Score::addPlayerScore()
{
	_PlayerScore = _PlayerScore + 1;
}
int Score::GetPlayerScore()
{
	return _PlayerScore;
}

Game.cpp
#include "Game.h"



Game::Game(Board* Player1Board, Board * Player2Board)
{
	_Player1Board = Player1Board;
	_Player2Board = Player2Board;

}


Game::~Game()
{
}

bool Game::CheckOtherBoard(int player)
{
	if (player == 1)
	{
		system("cls");
		_Player1HitOrMiss->displayBoard();
		printf("\nChoose Target location player 1\nRow >> ");
		scanf("%i", &_row);
		while (_row > 8 || _row <= 0)
		{
			system("cls");
			printf("Not a valid number\n");
			system("PAUSE");
			system("cls");
			_Player1HitOrMiss->displayBoard();
			printf("Row >> ");
			scanf("%i", &_row);
		}
		printf("Collum >> ");
		scanf("%i", &_collum);
		while (_collum > 8 || _collum <= 0)
		{
			system("cls");
			printf("Not a valid number\n");
			system("PAUSE");
			system("cls");
			_Player1HitOrMiss->displayBoard();
			printf("Collum >> ");
			scanf("%i", &_collum);
		}
		if (_Player1HitOrMiss->GetTargetValue(_row, _collum) == 72)
		{
			printf("You have already hit that location \n");
			system("PAUSE");
			system("cls");
			CheckOtherBoard(1);
			return false;
		}
		if (_Player2Board->CheckHitOrMiss(_row, _collum) == true)
		{
			_Player1HitOrMiss->modifyBoard(_row, _collum, 72);
			printf("HIT!!\n");

			system("PAUSE");
			return true;
		}
		if (_Player1HitOrMiss->GetTargetValue(_row, _collum) == 77)
		{
			printf("You have missed that that location \n");
			system("PAUSE");
			system("cls");
			CheckOtherBoard(1);
			return false;
		}
		else
		{
			_Player1HitOrMiss->modifyBoard(_row, _collum, 77);
			printf("MISS!\n");
			system("PAUSE");
			return false;
		}
		
	}
	else if (player == 2)
	{
		system("cls");
		_Player2HitOrMiss->displayBoard();
		printf("\nChoose Target location player 2\nRow >> ");
		scanf("%i", &_row);
		while (_row > 8 || _row <= 0)
		{
			system("cls");
			printf("Not a valid number\n");
			system("PAUSE");
			system("cls");
			_Player2HitOrMiss->displayBoard();
			printf("Row >> ");
			scanf("%i", &_row);
		}
		printf("Collum >> ");
		scanf("%i", &_collum);
		while (_collum > 8 || _collum <= 0)
		{
			system("cls");
			printf("Not a valid number\n");
			system("PAUSE");
			system("cls");
			_Player2HitOrMiss->displayBoard();
			printf("Collum >> ");
			scanf("%i", &_collum);
		}
		if (_Player2HitOrMiss->GetTargetValue(_row, _collum) == 72)
		{
			printf("You have already hit that location \n");
			system("PAUSE");
			system("cls");
			CheckOtherBoard(2);
			return false;
		}
		if (_Player1Board->CheckHitOrMiss(_row, _collum) == true)
		{
			_Player2HitOrMiss->modifyBoard(_row, _collum, 72);
			printf("HIT!!\n");
			system("PAUSE");
			return true;
		}
		if (_Player2HitOrMiss->GetTargetValue(_row, _collum) == 77)
		{
			printf("You have already missed that location \n");
			system("PAUSE");
			system("cls");
			CheckOtherBoard(2);
			return false;
		}
		else
		{
			_Player2HitOrMiss->modifyBoard(_row, _collum, 77);
			printf("MISS!\n");
			system("PAUSE");
			return false;
		}

	}
}









Board.cpp
#include "Board.h"

Board::Board()
{
	for (int index = 0; index < 8; index++)
	{
		for (int index2 = 0; index2 < 8; index2++)
		{
			_board[index][index2] = 254;
		}
	}
}

Board::~Board()
{
}

void Board::displayBoard()
{
	bool line1 = true;
	printf("  1 2 3 4 5 6 7 8\n");
	for (int index = 0; index < 8; index++) // Index of row
	{
		for (int index2 = 0; index2 < 8; index2++) // index of row pos
		{
			if (index == 0 && line1 == true) // checks if line one has been numbered on display if not prints "1"
			{
				printf("1 %c ", _board[index][index2]);
				line1 = false;
			}

			else
			{
				printf("%c ", _board[index][index2]); // Prints each board pos value
			}
		}

		if (index < 7) // Prints each line number
		{
			printf("\n%i ", index + 2);
		}
	}
}

void Board::modifyBoard(int row, int collum, char value)
{
	_board[row-1][collum-1] = value;
}

bool Board::SetPlayerBoard(int row, int collum, int direction, int size)
{
	switch (direction)
	{
	default:
		break;

	case 1: // Down
		if ((row - 1 + size) >= 8)
		{
			printf("Placement not possible! \n");
			system("PAUSE");
			return false;
		}
		for (int TestIndex = 0; TestIndex < size; TestIndex++)
		{
			if (_board[TestIndex + row - 1][collum - 1] == 88)
			{
				printf("Placement not possible! \n");
				system("PAUSE");
				return false;
				break;
			}
		}
		for (int index = 0; index < size; index++)
		{
			_board[index + row - 1][collum - 1] = 88;
		}
		return true;
		break;

	case 2: // Up
		if ((row - 1 - size) < 0)
		{
			printf("Placement not possible! \n");
			system("PAUSE");
			return false;
		}
		for (int index = 0; index < size; index++)
		{
			if (_board[row - index - 1][collum - 1] == 88)
			{
				printf("Placement not possible! \n");
				system("PAUSE");
				return false;
				break;
			}
		}
		for (int index = 0; index < size; index++)
		{
			_board[row - index - 1][collum - 1] = 88;
		}
		return true;
		break;

	case 3: // Left
		if ((collum - 1 - size) < 0)
		{
			printf("Placment not possible! \n");
			system("PAUSE");
			return false;
		}
		for (int index = 0; index < size; index++)
		{
			if (_board[row - 1][collum - index - 1] == 88)
			{
				printf("Placment not possible! \n");
				system("PAUSE");
				return false;
				break;
			}
		}
		for (int index = 0; index < size; index++)
		{
			_board[row - 1][collum - index - 1] = 88;
		}
		return true;
		break;

	case 4: // Right
		if ((collum - 1 + size) >= 8)
		{
			printf("Error placement not possible! \n");
			system("PAUSE");
			return false;
		}
		for (int index = 0; index < size; index++)
		{
			if (_board[row - 1][index + collum - 1] == 88)
			{
				printf("Error placement not possible! \n");
				system("PAUSE");
				return false;
				break;
			}
		}
		for (int index = 0; index < size; index++)
		{
			_board[row - 1][index + collum - 1] = 88;
		}
		return true;
		break;
	}
}

bool Board::CheckHitOrMiss(int row, int collum)
{
	if (_board[row-1][collum-1] == 88)
	{
		return true;
	}
	else
	{
		return false;
	}
}

char Board::GetTargetValue(int row, int collum)
{
	return _board[row - 1][collum - 1];
}







Ship.h
#pragma once
#include <stdio.h>
#include <string>
#include <windows.system.h>
using namespace std;
class Ship
{
	// Atributes
private:
	int _Carrier;
	int _BattleShip;
	int _Cruiser;
	int _Submarine;
	int _Destroyer;
	int _ShipCount;
	// Constructors
public:
	Ship();
	~Ship();

	// Properties
public:

	// Methods
public:
	string GetShip();
	int GetSize();
};

Score.h
#pragma once

class Score
{
private:
	// Atributes
	int _PlayerScore;
		
	// Constuctors
public:
	Score();
	~Score();

	// Properties
public:
	// Methods
public:
	void addPlayerScore();
	int GetPlayerScore();

};





Game.h
#pragma once
#define _CRT_SECURE_NO_WARNINGS
#include <stdio.h>
#include <string>
#include <windows.system.h>	
#include "Board.h"
#include "Score.h"
using namespace std;
class Game
{
	// Atribuites
private:
	Board* _Player1Board;
	Board* _Player2Board;
	Board * _Player1HitOrMiss = new Board();
	Board * _Player2HitOrMiss = new Board();
	int _row;
	int _collum;

	// Constructors
public:
	Game(Board* Player1Board,Board * Player2Board);
	~Game();

	// Properties
public:

	// Methods 
public:
	bool CheckOtherBoard(int player);

		
};














Board.h
#pragma once
#include <stdio.h>
#include <string>
#include <windows.system.h>
using namespace std;

class Board
{

	// Atributes 
private:
	char _board[8][8];

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

	// Properties
public:
	// Methods 
public:
	void displayBoard();
	void modifyBoard(int row, int collum, char value);
	bool SetPlayerBoard(int row, int collum, int direction, int size);
	bool CheckHitOrMiss(int row, int collum);
	char GetTargetValue(int row, int collum);
};
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