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[bookmark: _Toc503191919][bookmark: _Toc503192157][bookmark: _Toc508721790]1. Introduction
This report has been produced to provide an explanation of variables, a for loop, arguments being passed into functions, and classes.
Briefly will be discussed basic types of variables, the purpose of a variable and examples will be provided.
A for loop explanation will be shown and information on when the user would implement one.
Arguments being passed into functions will be discussed, along with classes and object-oriented programming.

[bookmark: _Toc508721791]2. Variables
A variable is a name given to a memory location where the user or the program can store specific values.
A variable has a name, a data type (which defines the maximum allowed value and legal operators), a value, a memory address and a scope.
Variables are important to store information or values, and they can then be used at a later point in the program. At a basic level, if a calculator asked the user for a number then tried to perform a calculation based on that number, it would have nowhere to store that number in the first place - there would be no memory allocated to store this number to perform operations with. A function could return a value based on the two provided numbers, but that’s it – there would be no further operations that could be performed on the two numbers.

[bookmark: _Toc508721792]2.1 Variable types
There are four basic types of variables which others are built on as said by M. Lee [1, p. 27]; Boolean, character, integer and floating-point. From these four types, it is possible to represent any kind of data in a program.

[bookmark: _Toc508721793]2.1.1 Boolean
A Boolean variable is a data type that has one of two values; 0 or 1, which represents either true or false. A simple use of this would be a conditional check for if a value is true. If so, then a Boolean would be 1, or true.

[bookmark: _Toc508721794]2.1.2 Character
Char is short for character. It is a data type that holds one character, either a text character or a number, if the character is within the ASCII table.

[bookmark: _Toc508721795]2.1.3 Integer
An integer is a number variable that can only store whole numbers – no remainders or decimal points.

[bookmark: _Toc508721796]2.1.4 Floats
A float is a number variable that can store decimal points and is precise to 6 decimal places [2].

[bookmark: _Toc508721797]2.1.5 Double
A double variable is double the size of a float and is accurate to 15 decimal places [2].

[bookmark: _Toc508721798]2.2 Variable Values
A variable must be declared [1, p. 30]. By doing so, the user is telling the computer to reserve a certain amount of space to store data and to provide that memory address with a name.
	As seen in table 2-1, the data types have their typical values, and minimum to maximum values for any number type variables.

[image: ]
Table 2-1 – Table showing different variable types, memory size and typical values

[bookmark: _Toc508721799]3. For Loop
A for loop can be referred to as a counting loop because the syntax outlined for this specific loop is defined as [3], [4]:




· Statement 1 – declaration of the variable
· Statement 2 – condition for running loop
· Statement 3 – do this after the loop runs

Within statement 2, the condition, the user can set a value to be counted to. For example, with the below for loop the user first declares the variable ‘x’ as 0. The next statement checks the condition if ‘x’ is less than 10. Statement 3 increments the ‘x’ variable by 1. 
Each time the loop runs it checks if ‘x’ is equal to 10. If not, it executes the code block and increments ‘x’ by 1.




[bookmark: _Toc508721800]4. Arguments
Arguments, or args, can be either a variable or a value. These variables or values can be passed into a function to provide information required for that function to perform a certain task.
For example, below is a function that requires two integer values to add them together. The two integers (2 and 3) are passed in as arguments to the function in the main, and then the value is returned from addTwoNumbers and printed on the screen.




[bookmark: _Toc508721801]5. Classes
A class is a blueprint for defining an object in object-oriented programming [5]. It can be used to create an object with the same variables and variable types, but the values of these variables can be manipulated so each object has their own values assigned to them.
Each object created from a class has all the variables from within said class, and there are 4 main parts to a class:
· Attributes
· Constructors
· Properties
· Methods
These values can also be hidden so they can’t be changed from outside of the class or method within the class. This is called data encapsulation. 

[bookmark: _Toc508721802]5.1 Data Encapsulation
Data encapsulation (hiding information) is implemented by defining specific access modifiers to declare whether information is accessible from outside the class or not. There are 2 main access modifiers [1, p. 121][6]:
· Private – Only the current class can access the field or method.
· Public – Anywhere the object of the class can be called can manipulate these values.

[bookmark: _Toc508721803]5.2 Attributes
An attribute is a variable that is stored within a class. For example, if the user was programming a sword for a video game, that sword would have variables, or attributes, defining information such as a name, a damage value and a wear value. 



[bookmark: _Toc508721804]5.3 Constructors
A constructor is used each time a new object is created. They are used to set initial values for the object. In the case of the “Sword” class, a constructor would be defined within the class, so it knows what values will need to be stored when the object is created.



	A constructor also needs a definition or declaration with separate code. This is split into a separate .cpp file, and it is used to assign the values specified by the user to the attribute within the class.



When the object is created, and the constructor is called, this will create an object based on 3 variables that the user defines – name, baseDmg and currentWear.




[bookmark: _Toc508721805]5.4 Properties
Properties are a way of defining a getter and a setter for a given attribute [7].


	Properties also have their code stored in a separate .cpp file, defining what that code will do as shown below.



[bookmark: _Toc508721806]5.4.1 Getter
A getter is a function that returns the value of the attribute that the property represents. In the given Sword example, there is a GetSwordDmg that returns the _baseDamage attribute. This is shown in the below figure.

[bookmark: _Toc508721807]5.4.2 Setter
A setter sets the value of the attribute that the property represents and does not return a value. In the Sword example the SetSwordDmg property sets the _baseDamage attribute to the value that is passed in when the property is called, like an argument.



	This code originally sets _baseDamage to 25, as declared in the constructor. The property SetSwordDmg is then called and passed the value of 10, changing the _baseDamage attribute within the class to 10 as seen in figure 5-1.
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Figure 5-1 – Output from above code

[bookmark: _Toc508721808]5.5 Methods
A method, or member function, is a function that is associated with an object [8, p. 342]. They are contained within a class to define how the user can utilise objects of a class [1, p. 113]. These methods are primarily focused on manipulating the object’s data.

[bookmark: _Toc508721809]6. Exercises
Several exercises have been produced as outlined within the report specification. This section will explain thought processes, identified problems and code implementation. Each exercise will have its own appendix for the code along with screenshots.

[bookmark: _Toc508721810]6.1 Exercise 1
Variable declaration of different types of variable and requesting user input, then outputting that display as seen in appendix 1B. Four variables are used for this exercise.
	The user inputs their name which is stored in a char array, this is then assigned to a string variable called “userName”.
	The user is asked for a length of an object, and this is stored in a double variable called “fenceLength”. This is a double as it is a length measurement, the user may enter a decimal value.
	The user is then asked for the score of a game and this is stored in an integer value called “gameScore”, as the score will be a whole number.
[bookmark: _Toc508721811]6.2 Exercise 2
As shown in Appendix 2B, the user is asked for the dimensions for a circle and a triangle, the area of the required shape is then calculated and displayed on screen. This is calculated by using the formula for the area of a circle;  and the formula for the area of a triangle , then subtracting the triangle from the circle.

[bookmark: _Toc508721812]6.3 Exercise 3
Exercise 3 calculates a discount on the amount of gravel purchased and outputs the discount to the screen, along with the total price. 3 conditional checks are used to determine which discount is applied. This is printed to the screen as shown in Appendix 3B.

[bookmark: _Toc508721813]6.4 Exercise 4
Originally a long and rather complex piece of code was written to solve this problem however it has been replaced. It was originally a case of thinking about printing out the pattern in two halves, a top and a bottom half.
	There was also a check for if the original value entered was odd or even to allow for an extra row to print an extra “*” in the middle of the two halves.
	After much thought, it came down to basic maths and logic. As the program is printing out an ‘x’ pattern, it has a rather square shape, so from this it is easy to say if the row and column are equal, print out a “*”. Along with this it is required to check if the column value is equal to the user input, subtracting the value of row, and subtract 1.
	If neither value is true, it will print out a space while the column count is less than the user input. Once the loop completes it prints a new line. This is all documented in Appendix 4B.

[bookmark: _Toc508721814]6.5 Exercise 5
This exercise is an introduction to object-oriented programming. Two pre-compiler definitions were used if the tax amount changes, or if the number of products to be entered changes. There could be an argument that the user may want these to be within the class for encapsulation reasons, however it was decided to place them within the main and pass the values of these definitions into required functions.
An object is created based on a “Product” class which has an attribute for a total price, a total tax and the average tax.
A for loop is used to get the product prices and this adds them to the total attribute.  
A method within the class is then called to calculate the results and the tax amount and product amount area passed in as arguments to perform calculations. 
Another method within the class is then called to display the results which are passed in as getters to retrieve the values from the class.
The object is then destroyed.

[bookmark: _Toc508721815]6.6 Exercise 6
The original code provided had a handful of bugs. The write text function was passed inconsistent x and y values, displaying the output to the screen in the incorrect place.
	Case 4 in the switch statement was set to quit along with case 5, but case 4 was meant to display all numbers. It was just a case of re-coding this part to display the numbers entered.
	The IsQuitting function was made poorly, only quitting if the user enters ‘YES’ specifically in capital letters. This has been updated to include lower case and single char of ‘Y’ or ‘y’. 
	The Cleartext function does not clear the text correctly based on the current values, so the value has been increased from 20 to 25. Originally any number that was 2 digits or more would keep the last digit, or digits on the screen.
	The code works by printing a menu, asking the user for an option and if they enter option 1 they will need to provide 3 numbers. The program will then calculate the smallest or largest number and will display the numbers entered. A flowchart has been provided in appendix 6C.
 
[bookmark: _Toc508721816]6.7 Exercise 7
2 slot machine programs were required to be built for this exercise. Both programs had functions to generate a random number to compare from number1, number2 and number3. They also had a function to print out the game board with arguments of the random numbers, the users name and top score.
	The variables were kept within the main. Now knowing about object-oriented programming, it would be better to keep these in attributes within a class.
	Based on the amount of numbers that matched, it would increase the users score by a specific amount. Again, it would be better to store these within a class, so the user cannot manipulate scores or numbers.

[bookmark: _Toc508721817]6.8 Exercise 8
From the brief, three highlighted problems were:
· Collision detection
· Boards automatically update with guesses
· Boards show previous guesses

This exercise was broken down to:
· Print game rules
· Print player
· Initialise grid
· Initialise boards
· Print grid
· Game loading
· Player changes from 1 to 2 and vice versa
· Player to plot ships
· Collision detection with board
· Collision detection with ship
· If cell already has a ship when plotting placement

The first thing for the program to do is to print out the game title and game rules. Once this is done it goes in to asking the players to plot their ships as outlined in Appendix 8B. The game boards are created and initialised all with an empty space. The players plot their ships on their own game board, which is its own object and collision detection has been put in place to see if the cell is already occupied, if the direction may collide with another ship, or if it may collide with the edge of the game board.
Once each player has plotted their ship positions, it goes into the gameplay and the players are asked in turn to enter their co-ordinate to guess. This is done on their own separate board, and it prints out to the player whether they have hit a ship or if it has missed.

Due to time constraints the exercise is unfinished, however these 3 features would have been implemented:
· Win condition
· Check if all cells of a ship are hit, if so ship is sunk
· Check if all ships are sunk
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[bookmark: _Toc508721819]Appendix 1A
source.cpp

#define _CRT_SECURE_NO_WARNINGS

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

using namespace std;

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

	char text[100];						// A variable called 'text' which is made up of up to 100 single characters
	string userName = "";				// A string variable is a 'string' of characters, also containing a null character in C which is '\0'
	double fenceLength = 0.00;			// A double variable stores very large, or small numbers and it holds floating point numbers 
	int gameScore = 0;					// An integer variable stores whole numbers, which does have a maximum value 

	// The below asks for the users name, and waits for the users input in order to store it as the variable 'text'.
	printf("Please enter your name: ");
	scanf("%99[^\n]s", text);
	// This then sets the variable 'userName' to the value stored in 'text'.
	userName = text;

	// This asks the user for the length of a fence, in metres, and stores the value in 'fenceLength' as a double.
	printf("Please enter the length of the fence (metres): ");
	scanf("%lf", &fenceLength);

	// This asks for the score, and stores this value in 'gameScore' as an integer.
	printf("Please enter the score of the game: ");
	scanf("%i", &gameScore);


	//  The below prints out the string for users name, the fence length (to two decimal places) 
	// and the integer value stored in 'gameScore'.
	printf("Your name is %s\r\n", userName.c_str());
	printf("The length of the fence is %0.2f metres\r\n", fenceLength);
	printf("The game score is %i\r\n", gameScore);

	return 0;
}



[bookmark: _Toc508721820]Appendix 1B
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[bookmark: _Toc508721821]Appendix 2A
source.cpp

#define _CRT_SECURE_NO_WARNINGS
#include "functions.h"
#include <stdio.h>
#include <string>

using namespace std;

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

	double circleRadius = GetNumber("Please enter the radius of the circle (cm): ");
	double triangleBase = GetNumber("Please enter the base value for the triangle (cm): ");
	double triangleHeight = GetNumber("Please enter the height value for the triangle (cm): ");
	double circleArea = CalculateCircleArea(circleRadius);
	double triangleArea = CalculateTriangleArea(triangleBase, triangleHeight);
	CalculateTriangleArea(triangleBase, triangleHeight);

	PrintAreaOfCircle(circleRadius, circleArea);
	PrintAreaOfTriangle(triangleBase, triangleHeight, triangleArea);

	printf("The shaded area would be %0.2fcm.\r\n", circleArea - triangleArea);

	return 0;

}

functions.cpp

#define _CRT_SECURE_NO_WARNINGS
#include "functions.h"

double GetNumber(string prompt) {
	double number;
	printf("%s", prompt.c_str());
	scanf("%lf", &number);
	return number;
}

double CalculateCircleArea(double radius) {
	return 3.14159 * (radius * radius);
}

double CalculateTriangleArea(double base, double height) {
	return (base * height) / 2;
}

void PrintAreaOfCircle(double radius, double result) {
	printf("\r\nThe area of a circle with a radius of %0.2fcm is %0.2fcm.\r\n", radius, result);
}

void PrintAreaOfTriangle(double base, double height, double area) {
	printf("The area of a triangle with a base of %0.2fcm, a height of %0.2fcm is %0.2fcm.\r\n", base, height, area);
}

functions.h

#pragma once
#include <string>
using namespace std;
extern double GetNumber(string prompt);
extern double CalculateCircleArea(double radius);
extern double CalculateTriangleArea(double base, double height);
extern void PrintAreaOfCircle(double radius, double result);
extern void PrintAreaOfTriangle(double base, double height, double area);

[bookmark: _Toc508721822]Appendix 2B
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[bookmark: _Toc508721823]Appendix 3A
source.cpp

#define _CRT_SECURE_NO_WARNINGS
#include "functions.h"
#include <stdio.h>
#include <string>

using namespace std;

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

	double gravelQuantity = GetNumber("Please enter the quantity of gravel being purchased (tonnes): ");
	double tonneCost = GetNumber("Please enter the cost per tonne: ");
	double totalCost = tonneCost * gravelQuantity;

	if (gravelQuantity > 40) {
		printf("The total cost with a 6%% discount is %0.2f", totalCost - totalCost * 0.06);
	}
	else {
		if (gravelQuantity >= 9) {
			printf("The total cost with a 4%% discount is %0.2f", totalCost - totalCost * 0.04);
		}
		else {
			if (gravelQuantity >= 5) {
				printf("The total cost with a 2%% discount is %0.2f", totalCost - totalCost * 0.02);
			}
			else {
				printf("The total cost with no discount is %0.2f", totalCost);
			}
		}
	}

	return 0;
}

functions.h

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

double GetNumber(string prompt);

functions.cpp

#define _CRT_SECURE_NO_WARNINGS
#include "functions.h"

using namespace std;

double GetNumber(string prompt) {
	double number;
	printf("%s", prompt.c_str());
	scanf("%lf", &number);
	return number;
}

[bookmark: _Toc508721824]Appendix 3B
[image: ]
[bookmark: _Toc508721825]Appendix 4A
source.cpp

#define _CRT_SECURE_NO_WARNINGS

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

using namespace std;

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

	int input, row, col = 0;
	string star = "*";

	printf("Enter a size: ");
	scanf("%i", &input);
	system("cls");

	for (row = 0; row < input; row++) //Declares row at 0 and loops until it's equal to the users input
	{
		for (col = 0; col < input; col++) //Declares columns at 0 and loops until it's equal to the users input
		{
			if (col == row || col == input - row - 1) //Checks if the values of col and row are the same, and checks if col is equal to the value of input, minus the value of row, minus 1.
			{
				printf("%s", star.c_str()); //If above checks are true it will print out a '*'
			}
			else {
				printf(" "); //If above checks are false it will print a ' '
			}
		}
		printf("\r\n"); //After it loops it will print a carriage return
	}
	return 0;
}



[bookmark: _Toc508721826]Appendix 4B
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[bookmark: _Toc508721827]Appendix 5A
source.cpp

#define ProductAmount 5
#define Tax 17.5
#include <stdio.h>
#include "product.h"

int main() {
	Product *product1 = new Product(0);

	for (int i = 0; i < ProductAmount; i++)
	{
		product1->AddProduct(product1->GetProductPrice(i));
	}	

	product1->CalculateResults(Tax, ProductAmount);
	product1->DisplayTaxResults(product1->GetTotalPrice(), product1->GetTotalTax(), product1->GetAverageTax());

	delete product1;
}

source.cpp

#define ProductAmount 5
#define Tax 17.5
#include <stdio.h>
#include "product.h"

int main() {
	Product *product1 = new Product(0);

	for (int i = 0; i < ProductAmount; i++)
	{
		product1->AddProduct(product1->GetProductPrice(i));
	}	

	product1->CalculateResults(Tax, ProductAmount);
	product1->DisplayTaxResults(product1->GetTotalPrice(), product1->GetTotalTax(), product1->GetAverageTax());

	delete product1;
}

product.cpp
#include <stdio.h>
#include "products.h"

Product::Product(double price)
{
	this->_total = price;
}

void Product::AddProduct(double value)
{
	this->_total = this->_total + value;
}

double Product::GetProductPrice(int iteration)
{
	double price = 0;
	while (price <= 0)
	{
		printf_s("Enter product %i price: ", iteration + 1);
		scanf_s("%lf", &price);
	}
	return price;
}

double Product::GetTotalPrice()
{
	return this->_total;
}

double Product::GetTotalTax()
{
	return this->_totalTax;
}

double Product::GetAverageTax()
{
	return this->_averageTax;
}

//Multiplies _total by the result of taxPercentage by 100
void Product::CalculateTotalTax(double taxPercentage)
{
	this->_totalTax = this->_total * (taxPercentage/100);
}

//Multiplies _total by the result of taxPercentage by 100, 
//then divides result by 5 for the average tax
void Product::CalculateAverageTax(double taxPercentage, int products)
{
	this->_averageTax = this->_total * (taxPercentage/100) / products;
}

//Calls both functions and executes them so they update the values in 
//_totalTax and _averageTax
void Product::CalculateResults(double taxPercentage, int products)
{
	CalculateAverageTax(taxPercentage, products);
	CalculateTotalTax(taxPercentage);
}

void Product::DisplayTaxResults(double totalPrice, double totalTax, double avgTax) {
	printf_s("\r\nThe total price is:\t%0.2f\r\n", totalPrice);
	printf_s("The total tax is:\t%0.2f\r\n", totalTax);
	printf_s("The average tax is:\t%0.2f\r\n", avgTax);
}


[bookmark: _Toc508721828]Appendix 5B
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Source.cpp

#define _CRT_SECURE_NO_WARNINGS

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

using namespace std;

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;
}

functions.h

#pragma once

using namespace std;

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

void WriteText(string text, int x, int y);
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 SetCursorPosition(int x, int y);
string FormatText(const char *format, ...);
void ClearConsole(void);
void Pause(void);

functions.cpp
#define _CRT_SECURE_NO_WARNINGS

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

using namespace std;

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

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, 14);
		Pause();
		break;
	case 3:
		WriteText(FormatText("The largest value is %i", FindLargest(numbers)), 20, 14);
		Pause();
		break;
	case 4:
		WriteText(FormatText("The values entered are %i, %i, %i", numbers[0], numbers[1], numbers[2]), 20, 14);
		Pause();
		break;
	case 5:
		quit = IsQuitting();
		break;
	default:
		WriteText("Unknown option entered", 20, 14);
		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, 14);
	scanf("%99s", input);

	response = input;

	if (response == "YES" || response == "yes" || response == "Yes" || response == "Y" || response == "y")
	{
		quit = true;
	}

	return quit;
}




// 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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source.cpp

#define _CRT_SECURE_NO_WARNINGS
#include "functions.h"
#include <stdio.h>
#include <time.h>
#include <stdlib.h>
#include <string.h>
#include <string>
#include <Windows.h>

using namespace std;

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

	srand(time(NULL));
	int count, userPoints = 0;
	int slotNumbers[3];
	int quit = 0;
	int maxPoints = 0;
	int newGame = 0;
	char text[100];
	string userName;

	if (newGame == 0) {
		PrintBoard(1, 2, 3, maxPoints, userName);
		printf(" Slots!");
		printf("\r\Enter your name: ");
		scanf("%99[^\n]s", text);
		userName = text;
		printf("\r\nWelcome %s, have fun! Here's your first spin ... ", userName.c_str());
		Sleep(3000);
		newGame++;
		system("cls");
	}

	while (quit != 1) {

		for (count = 0; count < 3; count++) {
			slotNumbers[count] = GenerateNumber();
		}
		PrintBoard(slotNumbers[0], slotNumbers[1], slotNumbers[2], maxPoints, userName);

		//Check 2 same
		if (slotNumbers[0] == slotNumbers[1]
			|| slotNumbers[0] == slotNumbers[2]
			|| slotNumbers[1] == slotNumbers[2])
		{
			//Check 3 same
			if (slotNumbers[0] == slotNumbers[1]
				&& slotNumbers[1] == slotNumbers[2])
			{
				//Check if 3 5's
				if (slotNumbers[0] == 5
					&& slotNumbers[1] == 5
					&& slotNumbers[2] == 5)
				{
					printf(" 2000 points!");
					userPoints = userPoints + 2000;
				}
				else {
					printf(" 20 points!");
					userPoints = userPoints + 20;
				}
			}
			else
			{
				//Check if 2 5's
				if (slotNumbers[0] == 5 && slotNumbers[1] == 5
					|| slotNumbers[0] == 5 && slotNumbers[2] == 5
					|| slotNumbers[1] == 5 && slotNumbers[2] == 5)
				{
					printf(" 100 points!");
					userPoints = userPoints + 100;
				}
				//If 2 same print below
				else {
					printf(" 10 points!");
					userPoints = userPoints + 10;
				}
			}
			if (userPoints > maxPoints) {
				maxPoints = userPoints;
			}
		}
		else {
				printf(" You lose!");
				userPoints = 0;
		}

		printf("\r\n\r\nTotal points: %i\r\n", userPoints);
		//printf("Top score: %i\r\n", maxPoints);

		printf("1 to quit: ");
		scanf("%i", &quit);
		system("cls");
	}

	return 0;

}

source.cpp

#define _CRT_SECURE_NO_WARNINGS
#include "functions.h"
#include <stdio.h>
#include <time.h>
#include <stdlib.h>
#include <string.h>
#include <string>
#include <Windows.h>

using namespace std;

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

	srand(time(NULL));
	int count, userPoints = 0;
	int slotNumbers[3];
	int quit = 0;
	int maxPoints = 0;
	int newGame = 0;
	char text[100];
	string userName;

	if (newGame == 0) {
		PrintBoard(1, 2, 3, maxPoints, userName);
		printf(" Slots!");
		printf("\r\Enter your name: ");
		scanf("%99[^\n]s", text);
		userName = text;
		printf("\r\nWelcome %s, have fun! Here's your first spin ... ", userName.c_str());
		Sleep(3000);
		newGame++;
		system("cls");
	}

	while (quit != 1) {

		for (count = 0; count < 3; count++) {
			slotNumbers[count] = GenerateNumber();
		}
		PrintBoard(slotNumbers[0], slotNumbers[1], slotNumbers[2], maxPoints, userName);

		//Check 2 same
		if (slotNumbers[0] == slotNumbers[1]
			|| slotNumbers[0] == slotNumbers[2]
			|| slotNumbers[1] == slotNumbers[2])
		{
			//Check 3 same
			if (slotNumbers[0] == slotNumbers[1]
				&& slotNumbers[1] == slotNumbers[2])
			{
				//Check if 3 5's
				if (slotNumbers[0] == 5
					&& slotNumbers[1] == 5
					&& slotNumbers[2] == 5)
				{
					printf(" 2000 points!");
					userPoints = userPoints + 2000;
				}
				else {
					printf(" 20 points!");
					userPoints = userPoints + 20;
				}
			}
			else
			{
				//Check if 2 5's
				if (slotNumbers[0] == 5 && slotNumbers[1] == 5
					|| slotNumbers[0] == 5 && slotNumbers[2] == 5
					|| slotNumbers[1] == 5 && slotNumbers[2] == 5)
				{
					printf(" 100 points!");
					userPoints = userPoints + 100;
				}
				//If 2 same print below
				else {
					printf(" 10 points!");
					userPoints = userPoints + 10;
				}
			}
			if (userPoints > maxPoints) {
				maxPoints = userPoints;
			}
		}
		else {
				printf(" You lose!");
				userPoints = 0;
		}

		printf("\r\n\r\nTotal points: %i\r\n", userPoints);
		//printf("Top score: %i\r\n", maxPoints);

		printf("1 to quit: ");
		scanf("%i", &quit);
		system("cls");
	}

	return 0;

}

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

extern int GenerateNumber();
extern void PrintBoard(int num1, int num2, int num3, int points, string name);
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source.cpp

#define _CRT_SECURE_NO_WARNINGS
#include "functions.h"
#include <stdio.h>
#include <time.h>
#include <stdlib.h>
#include <string.h>
#include <string>
#include <Windows.h>

using namespace std;

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

	srand(time(NULL));
	int count, userPoints = 0;
	int slotNumbers[3];
	int quit = 0;
	int maxPoints = 0;
	int newGame = 0;
	char text[100] = "user";
	string userName;
	string winOrLose;

	//As it's a new game, it requests the user name and starts the game.
	if (newGame == 0) {
		PrintBoard(1, 2, 3, maxPoints, userPoints, userName, "- - - - - ");
		printf("\r\nEnter your name: ");
		scanf("%99[^\n]s", text);
		userName = text;
		printf("\r\nWelcome %s, have fun! Here's your first spin ... ", userName.c_str());
		Sleep(3000);
		newGame++;
		system("cls");
	}

	//While the user doesn't enter '1' to quit, it loops.
	while (quit != 1) 
	{
		//Loops to generate 3 numbers from the GenerateNumber() function and sets them in the slotNumbers array.
		for (count = 0; count < 3; count++) 
		{
			slotNumbers[count] = GenerateNumber();
		}

		//Check if 2 array positions are the same
		if (slotNumbers[0] == slotNumbers[1]
			|| slotNumbers[0] == slotNumbers[2]
			|| slotNumbers[1] == slotNumbers[2])
		{
			//Check if 3 array positions are the same
			if (slotNumbers[0] == slotNumbers[1]
				&& slotNumbers[1] == slotNumbers[2])
			{
				//Check if 3 array positions are 5's. If they are, it passes Jackpot to the winOrLose string, to 
				//print in the game board and adds 2000 to userPoints.
				if (slotNumbers[0] == 5
					&& slotNumbers[1] == 5
					&& slotNumbers[2] == 5)
				{
					userPoints = userPoints + 2000;
					winOrLose = "- Jackpot!";
				}
				//If the 3 array positions are the same, but aren't 5's it will pass winner to the winOrLose string,
				//and add 20 to userPoints.
				else {
					userPoints = userPoints + 20;
					winOrLose = "- Winner!-";
				}
			}
			//If 3 array positions are not matching, it checks if two are.
			else
			{
				//Check if 2 array positions are 5's. If they are, it will pass winner to the winOrLose string,
				//and add 100 to userPoints.
				if (slotNumbers[0] == 5 && slotNumbers[1] == 5
					|| slotNumbers[0] == 5 && slotNumbers[2] == 5
					|| slotNumbers[1] == 5 && slotNumbers[2] == 5)
				{
					userPoints = userPoints + 100;
					winOrLose = "- Winner!-";
				}
				//If 2 array positions are the same but aren't 5's. If they are the same it will pass
				//winner to the winOrLose string and add 10 to userPoints.
				else {
					userPoints = userPoints + 10;
					winOrLose = "- Winner!-";
				}
			}
			//If the userPoints value is greater than maxPoints value, store it, to set a high score.
			if (userPoints > maxPoints) {
				maxPoints = userPoints;
			}
		}
		else {
			//If there are no 2 or 3 matching values, it passes loser to the winOrLose string and resets
			//the user points to 0.
			userPoints = 0;
			winOrLose = "- Loser! -";
		}

		//Passes values from the given arguments to the PrintBoard() function.
		PrintBoard(slotNumbers[0], slotNumbers[1], slotNumbers[2], maxPoints, userPoints, userName, winOrLose);

		//Asks if user wants to quit. A 1 will result in the game closing.
		printf("\r\n\r\n1 to quit, any other number to spin again: ");
		scanf("%i", &quit);
		system("cls");
	}

	return 0;

}

functions.cpp

#include "functions.h"

//Generates a random number from 0 to 6. This is used to determine the array index.
int GenerateNumber() {
	int randomNumber;
	randomNumber = 0 + rand() % 6;
	return randomNumber;
}

//Generates the on screen "board" of the slot machine. It uses inputs from the main function to 
//output the 6 random values from "slotWords", the maximum points, current points, users name and whether
//they have won or lost this spin.
void PrintBoard(int num1, int num2, int num3, int maxPoints, int currentPoints, string name, string winOrLose) {
	string slotWords[6] = { "Seven", "Bell", "Bar", "Plum", "Orange", "Cherry" };
	printf("####################################\t\tName: %s\r\n", name.c_str());
	printf("#------------- Slots --------------#\r\n");
	printf("####################################\t\tTop score: %i\r\n", maxPoints);
	printf("##\t%s\t%s\t%s\t  ##\r\n", slotWords[num1].c_str(), slotWords[num2].c_str(), slotWords[num3].c_str());
	printf("####################################\t\tCurrent score: %i\r\n", currentPoints);
	printf("#- - - - - - %s - - - - - -#\r\n", winOrLose.c_str());
	printf("####################################\r\n");
}

functions.h

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

extern int GenerateNumber();
extern void PrintBoard(int num1, int num2, int num3, int maxPoints, int currentPoints, string name, string winOrLose);
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source.cpp
#include <Windows.h>
#include "board.h"
#include "ship.h"
#include "functions.h"
#include "player.h"

int main() {

	Player *player = new Player(1);

	Board *board1 = new Board(1);
	Board *boardOwn1 = new Board(1);
	Board *board2 = new Board(2);	
	Board *boardOwn2 = new Board(2);

	Ship *carrier = new Ship("Carrier", 5);
	Ship *battleship = new Ship("Battleship", 4);
	Ship *cruiser = new Ship("Cruiser", 3);
	Ship *submarine = new Ship("Submarine", 3);
	Ship *destroyer = new Ship("Destroyer", 2);

	Ship *ships[5] = { carrier, battleship, cruiser, submarine, destroyer };
	Board *boards[4] = { board1, boardOwn1, board2, boardOwn2 };

	PrintRules();

	for (int i = 0; i < 4; i++)
	{
		board1->InitializeBoards(boards[i]);
	}

	for (int i = 0; i < 5; i++)
	{
		board1->SetAllShips(player->GetPlayerNumber(), boardOwn1, ships[i]);
	}

	PrintPlayer(player->GetPlayerNumber());
	boardOwn1->PrintGrid();
	printf_s("Player %i, these are your ships.\r\n", player->GetPlayerNumber());
	system("pause");
	system("cls");

	player->ChangePlayer();

	for (int i = 0; i < 5; i++)
	{
		board2->SetAllShips(player->GetPlayerNumber(), boardOwn2, ships[i]);
	}

	PrintPlayer(player->GetPlayerNumber());
	boardOwn2->PrintGrid();
	printf_s("Player %i, these are your ships.\r\n", player->GetPlayerNumber());
	system("pause");
	system("cls");

	player->ChangePlayer();

	system("pause");
	system("cls");

	LoadGame();

	for (int i = 0; i < 64; i++)
	{
		if (player->GetPlayerNumber() == 1)
		{
			system("cls");
			PrintPlayer(player->GetPlayerNumber());
			printf_s("Your ships:\r\n");
			boardOwn1->PrintGrid();
			printf_s("Your guesses:\r\n");
			board1->PrintGrid();
			printf_s("Player %i, your turn.\r\n", player->GetPlayerNumber());
			board1->SetGuess(boardOwn2);
			board1->PrintGrid();
			player->ChangePlayer();
		}
		else {
			PrintPlayer(player->GetPlayerNumber());
			system("cls");
			PrintPlayer(player->GetPlayerNumber());
			printf_s("Your board:\r\n");
			boardOwn2->PrintGrid();
			printf_s("Your guesses:\r\n");
			board2->PrintGrid();
			printf_s("Player %i, your turn.\r\n", player->GetPlayerNumber());
			board2->SetGuess(boardOwn1);
			PrintPlayer(player->GetPlayerNumber());
			system("cls");
			PrintPlayer(player->GetPlayerNumber());
			printf_s("Your board:\r\n");
			boardOwn2->PrintGrid();
			printf_s("Your guesses:\r\n");
			board2->PrintGrid();
			//Check hit
			player->ChangePlayer();
		}
	}

	delete player;
	delete board1, board2, boardOwn1, boardOwn2;
	delete carrier, battleship, cruiser, submarine, destroyer, ships;

	scanf_s("%s");

}

board.h
#pragma once
#include <stdio.h>
#include "ship.h"

class Board {

	//Attributes
private:
	int _player;
	int _x;
	int _y;
	char _grid[8][8];

	//Constructors
public:
	Board(int player);

	//Properties
public:
	void SetGuess(Board *board);
	void SetShip(int player, Board *board, Ship *ship);

	//Methods
public:
	void PrintStuff();
	void InitializeGrid();
	void PrintGrid();
	void InitializeBoards(Board *board);
	void SetAllShips(int player, Board *boardOwn1, Ship *ship);
	void PrintPlayer(int player);
	
	int CheckHit(int x, int y, Board *board);

};

Board.cpp
#include "board.h"

Board::Board(int player)
{
	this->_player = player;
}

void Board::SetGuess(Board *board)
{

	while (_x < 1 || _x > 8)
	{
		printf_s("Enter X: ");
		scanf_s("%i", &_x);
	}

	while (_y < 1 || _y > 8)
	{
		printf_s("Enter Y: ");
		scanf_s("%i", &_y);
	}

	if (board->_grid[_y - 1][_x - 1] == '#')
	{
		this->_grid[_y - 1][_x - 1] = 'H';
		printf_s("Hit\r\n");
		system("pause");
	}

	else {
		this->_grid[_y - 1][_x - 1] = '~';
		printf_s("Miss\r\n");
		system("pause");
	}

	//this->_grid[_y-1][_x-1] = 'x';
	_y = 0;
	_x = 0;
}

void Board::SetShip(int player, Board *board, Ship *ship)
{
	printf_s("Player %i\r\n", player);
	printf_s("Select where to place your %s. (%i spaces)\r\n", ship->GetShipName().c_str(), ship->GetShipLength());

	int shipPlace = 0;

	while (shipPlace == 0)
	{
		while (_x < 1 || _x > 8)
		{
			printf_s("Enter X: ");
			scanf_s("%i", &_x);
		}
		while (_y < 1 || _y > 8)
		{
			printf_s("Enter Y: ");
			scanf_s("%i", &_y);
		}
		int it = 0;
		while (it == 0)
		{
			if (this->_grid[_y - 1][_x - 1] == '#')
			{
				while (this->_grid[_y - 1][_x - 1] == '#')
				{
					printf_s("We've already got a ship there captain!\r\n");
					_x = 0;
					_y = 0;
					while (_x < 1 || _x > 8)
					{
						printf_s("Enter X: ");
						scanf_s("%i", &_x);
					}

					while (_y < 1 || _y > 8)
					{
						printf_s("Enter Y: ");
						scanf_s("%i", &_y);
					}
				}
			}
			it = 1;
		}

		shipPlace = 1;
	}

	int direction = ship->AskDirection();
	int shipPlaced = 0;

	//Collision detection for board up
	while (shipPlaced == 0)
	{
		while (direction < 1 || direction > 4)
		{
			direction = ship->AskDirection();
		}

		if (direction == 1)
		{
			int test = 0;
			while (direction == 1)
			{
				int i;
				
				//Collision check for boat up
				while (test == 0) {
					for (i = 0; i < ship->GetShipLength(); i++)
					{
						if (this->_grid[_y - i - 1][_x - 1] == '#')
						{
							while (direction == 1)
							{
								printf_s("Ship in the way! Alter your navigation!\r\n");
								direction = ship->AskDirection();
								while (direction < 1 || direction > 4)
								{
									direction = ship->AskDirection();
								}
							}
						}
					}
					test = 1;
				}

				if (ship->GetShipLength() > _y)
				{
					direction = ship->AskDirection();
				}
				else
				{
					shipPlaced = 1;
					break;
				}
			}
		}
		//Collision check for board down
		if (direction == 2)
		{
			int test = 0;
			while (direction == 2)
			{
				int i;

				//Collision check for boat down

				while (test == 0)
				{
					for (i = 0; i < ship->GetShipLength(); i++)
					{
						if (this->_grid[_y + i - 1][_x - 1] == '#')
						{
							while (direction == 2)
							{
								printf_s("Ship in the way! Alter your navigation!\r\n");
								direction = ship->AskDirection();
								while (direction < 1 || direction > 4)
								{
									direction = ship->AskDirection();
								}
							}
						}
					}
					test = 1;
				}

				if (ship->GetShipLength() + _y > 9)
				{
					direction = ship->AskDirection();
				}
				else
				{
					shipPlaced = 1;
					break;
				}
			}
		}

		//Collision check board left
		if (direction == 3)
		{
			int test = 0;
			while (direction == 3)
			{
				int i;

				//Collision check for boat left
				while (test == 0) {
					for (i = 0; i < ship->GetShipLength(); i++)
					{
						if (this->_grid[_y - 1][_x - 1 - i] == '#')
						{
							while (direction == 3)
							{
								printf_s("Ship in the way! Alter your navigation!\r\n");
								direction = ship->AskDirection();
								while (direction < 1 || direction > 4)
								{
									direction = ship->AskDirection();
								}
							}
						}
					}
					test = 1;
				}
				if (ship->GetShipLength() > _x)
				{
					direction = ship->AskDirection();
				}
				else
				{
					shipPlaced = 1;
					break;
				}
			}
		}

		//Collision check right board
		if (direction == 4)
		{
			while (direction == 4)
			{
				int i;

				//Collision check for boat
				int test = 0;
				while (test == 0) {
					for (i = 0; i < ship->GetShipLength(); i++)
					{
						if (this->_grid[_y - 1][_x - 1 + i] == '#')
						{
							while (direction == 4)
							{
								printf_s("Ship in the way! Alter your navigation!\r\n");
								direction = ship->AskDirection();
								while (direction < 1 || direction > 4)
								{
									direction = ship->AskDirection();
								}
							}
						}
					}
					test = 1;
				}
				if (ship->GetShipLength() + _x > 9)
				{
					direction = ship->AskDirection();
				}
				else
				{
					shipPlaced = 1;
					break;
				}
			}
		}
	}

	//Print boats
	if (direction == 1)
	{
		for (int x = 0; x < ship->GetShipLength(); x++)
		{
			this->_grid[_y - x - 1][_x - 1] = '#';
		}
		shipPlaced = 1;
	}

	if (direction == 2)
	{

		for (int x = 0; x < ship->GetShipLength(); x++)
		{
			this->_grid[_y + x - 1][_x - 1] = '#';
		}
		shipPlaced = 1;
	}

	if (direction == 3)
	{
		for (int x = 0; x < ship->GetShipLength(); x++)
		{
			this->_grid[_y - 1][_x - 1 - x] = '#';
		}
		shipPlaced = 1;
	}

	if (direction == 4)
	{
		for (int x = 0; x < ship->GetShipLength(); x++)
		{
			this->_grid[_y - 1][_x - 1 + x] = '#';
		}
		shipPlaced = 1;
	}
	_y = 0;
	_x = 0;
}

void Board::PrintStuff()
{
	printf_s("%i", _x + _y);
}

void Board::InitializeGrid()
{
	for (int x = 0; x < 8; x++)
	{
		for (int y = 0; y < 8; y++)
		{
			this->_grid[x][y] = ' ';
		}
	}
}

void Board::PrintGrid()
{
	printf_s("  =================================\r\n\r\n");
	printf_s("   ");
	for (int x = 0; x < 8; x++)
	{
		printf_s(" %i |", x + 1);
	}
	printf_s("\r\n");

	for (int x = 0; x < 8; x++)
	{
		for (int y = 0; y < 8; y++)
		{
			if (y == 0)
			{
				printf_s("  %i ", x+1);
			}
			printf_s("%c | ", this->_grid[x][y]);
		}
		printf_s("\r\n");
	}
	printf_s("\r\n");
}

void Board::InitializeBoards(Board *board)
{
	board->InitializeGrid();
}

void Board::SetAllShips(int player, Board *board, Ship * ship)
{
	board->PrintPlayer(player);
	board->PrintGrid();
	board->SetShip(player, board, ship);
	system("cls");
	ship->SetShipDirection(0);
}

void Board::PrintPlayer(int player)
{
	if (player == 1) {
		printf_s("  _____  _                         __ \r\n");
		printf_s(" |  __ \\| |                       /_ |\r\n");
		printf_s(" | |__) | | __ _ _   _  ___ _ __   | |\r\n");
		printf_s(" |  ___/| |/ _` | | | |/ _ \\ '__|  | |\r\n");
		printf_s(" | |    | | (_| | |_| |  __/ |     | |\r\n");
		printf_s(" |_|    |_|\\__,_|\\__, |\\___|_|     |_|\r\n");
		printf_s("                  __/ |\r\n");
		printf_s("                 |___/\r\n");
	}

	if (player == 2) {

		printf_s("  _____  _                         ___\r\n");
		printf_s(" |  __ \\| |                       |__ \\\r\n");
		printf_s(" | |__) | | __ _ _   _  ___ _ __     ) |\r\n");
		printf_s(" |  ___/| |/ _` | | | |/ _ \\ '__|   / / \r\n");
		printf_s(" | |    | | (_| | |_| |  __/ |     / /_\r\n");
		printf_s(" |_|    |_|\\__,_|\\__, |\\___|_|    |____|\r\n");
		printf_s("                  __/ |\r\n");
		printf_s("                 |___/\r\n");
	}

}

int Board::CheckHit(int x, int y, Board *board)
{
	if (this->_grid[_y - 1][_x - 1] == '#')
	{
		return 1;
	}
}

ship.h
#pragma once
#include <string>

using namespace std;

class Ship {

	//Attributes
private:
	string _name;
	int _length;
	int _direction;

	//Constructors
public:
	Ship(string name, int length);

	//Properties
public:
	void SetShipDirection(int value);
	string GetShipName();
	int GetShipLength();
	int GetShipDirection();

	//Mehods
public:
	int AskDirection();

};

ship.cpp
#include "ship.h"

Ship::Ship(string name, int length)
{
	this->_name = name;
	this->_length = length;
}

void Ship::SetShipDirection(int value)
{
	this->_direction = value;
}

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

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

int Ship::GetShipDirection()
{
	return this->_direction;
}

int Ship::AskDirection()
{
	//while (_direction < 1 || _direction > 4) {
		printf_s("1. Up\r\n2. Down\r\n3. Left\r\n4. Right\r\nEnter a direction: ");
		scanf_s("%i", &_direction);
	//}

	return this->_direction;
}

Player.h
#pragma once

class Player {

	//Attributes
private:
	int _player;

	//Constructors
public:
	Player(int playerNumber);

	//Properties
public:
	int GetPlayerNumber();

	//Methods
public:
	void ChangePlayer();

};

Player.cpp
#include "player.h"

Player::Player(int playerNumber)
{
	this->_player = playerNumber;
}

int Player::GetPlayerNumber()
{
	return this-> _player;
}

void Player::ChangePlayer()
{
	if (_player == 1) {
		_player = 2;
	}

	else {
		_player = 1;
	}

}

Functions.h
#pragma once

void PrintRules() {

	printf_s("	 ____          _    _    _              _      _\r\n");
	printf_s("	|  _ \\        | |  | |  | |            | |    (_)\r\n");
	printf_s("	| |_) |  __ _ | |_ | |_ | |  ___   ___ | |__   _  _ __   ___\r\n");
	printf_s("	|  _ <  / _` || __|| __|| | / _ \\ / __|| '_ \\ | || '_ \\ / __|\r\n");
	printf_s("	| |_) || (_| || |_ | |_ | ||  __/ \\__ \\| | | || || |_) |\\__ \\\r\n");
	printf_s("	|____ / \\__,_| \\__| \\__||_| \\___| |___/|_| |_||_|| .__/ |___/\r\n");
	printf_s("	 ________  ________  ________  ________  ________| |________\r\n");
	printf_s("	|________||________||________||________||________|_|________|\r\n\r\n");

	printf_s("Game Rules:\r\n\r\n");
	printf_s("1. Players will take turns to place all 5 of their ships on their boards.\r\n");
	printf_s("2. Players take turns firing shots (calling out grid co-ordinates) to attack enemy ships.\r\n");
	printf_s("3. On your turn, enter an X and Y co-ordinate that identifies a row and column on your target grid.\r\n");
	printf_s("4. If you hit one of the opponents ships, a 'H' will be displayed on your grid.\r\n");
	printf_s("5. If you miss, an 'X' will be displayed on your grid.\r\n");
	printf_s("6. If you manage to hit a whole ship, the letters 'S' will replace the 'H' to indicate a sunken ship.\r\n");
	printf_s("7. The first player to sink all 5 of the opponents ships wins the game!\r\n");
	system("pause");
	system("cls");
}

void PrintPlayer(int player) {

	if (player == 1) {
		printf_s("  _____  _                         __ \r\n");
		printf_s(" |  __ \\| |                       /_ |\r\n");
		printf_s(" | |__) | | __ _ _   _  ___ _ __   | |\r\n");
		printf_s(" |  ___/| |/ _` | | | |/ _ \\ '__|  | |\r\n");
		printf_s(" | |    | | (_| | |_| |  __/ |     | |\r\n");
		printf_s(" |_|    |_|\\__,_|\\__, |\\___|_|     |_|\r\n");
		printf_s("                  __/ |\r\n");
		printf_s("                 |___/\r\n");
	}

	if (player == 2) {

		printf_s("  _____  _                         ___\r\n");
		printf_s(" |  __ \\| |                       |__ \\\r\n");
		printf_s(" | |__) | | __ _ _   _  ___ _ __     ) |\r\n");
		printf_s(" |  ___/| |/ _` | | | |/ _ \\ '__|   / / \r\n");
		printf_s(" | |    | | (_| | |_| |  __/ |     / /_\r\n");
		printf_s(" |_|    |_|\\__,_|\\__, |\\___|_|    |____|\r\n");
		printf_s("                  __/ |\r\n");
		printf_s("                 |___/\r\n");
	}
}

void LoadGame() {

	system("cls");
	printf_s("Game loading");
	Sleep(300);
	system("cls");
	printf_s("Game loading .");
	Sleep(300);
	system("cls");
	printf_s("Game loading . .");
	Sleep(300);
	system("cls");
	printf_s("Game loading . . .");

}
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for (statement 1; statement 2; statement 3)    {       }  


oleObject1.bin

image3.emf
for (x = 0; x < 10; x++)   {     }  


oleObject2.bin

image4.emf
int addTwoNumbers(int number1, int number2)   {        return number1 + number2;   }     int main()   {        printf("%i", addTwoNumbers(2, 3));          return 0;   }  


oleObject3.bin

image5.emf
#include   <string>     using   namespace   std;     class   Sword   {       //Attributes   private :     string   _name;     int   _baseDamage;     float   _currentWear;       //Constructors       //Properties       //Methods     };  
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#include   <string>     using   namespace   std;     class   Sword   {       //Attributes   private :     string   _name;     int   _baseDamage;     float   _currentWear;       //Constructors   public :     Sword( string   name ,  int   baseDmg ,  float   currentWear );       //Properties       //Methods     };  
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#include   "sword.h"     Sword ::Sword( string   name ,  int   baseDmg ,  float   currentWear )   {     this - >_name  =   name ;     this - >_baseDamage =  baseDmg ;     this - >_currentWear =  currentWear ;   }  
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#include   <stdio.h>   #include   "sword.h"     int   main() {       Sword   *sword1 =  new   Sword ( "Excalibur" , 25, 14.2);       delete   sword1;     }  
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#include   <string>     using   namespace   std;     class   Sword   {       //Attributes   private :     string   _name;     int   _baseDamage;     float   _currentWear;       //Constructors   public :     Sword( string   name ,  int   baseDmg ,  float   currentWear );       //Properties   public :     void   SetSwordDmg( int   value );     int   GetSwordDmg();       //Methods     };  
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#include   "sword.h"     Sword ::Sword( string   name ,  int   baseDmg ,  float   currentWear )   {     this - >_name  =   name ;     this - >_baseDamage =  baseDmg ;     this - >_currentWear =  currentWear ;   }     void   Sword ::SetSwordDmg( int   value )   {     this - >_baseDamage =  value ;   }     int   Sword ::GetSwordDmg()   {     return   this - >_baseDamage;   }  
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image11.emf
#include   <stdio.h>   #include   "sword.h"     int   main() {       Sword   *sword1 =  new   Sword ( "Excalibur" , 25, 14.2);       printf_s( "Original base damage: %i \ r \ n" , sword1 - >GetSwordDmg());     sword1 - >SetSwordDmg(10);     printf_s( "New base damage: %i" , sword1 - >GetSwordDmg());       delete   sword1;     }  
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Original base damage: 25
New base damage: 10
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Please enter your name: Matthew Lewington

Please enter the length of the fence (metres): 4.87
Please enter the score of the game: 9843

‘our name is Matthew Lewington

he length of the fence is 4.87 metres

he game score is 9843
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Please enter the radius of the circle (cm): 5
Please enter the base value for the triangle (cm): 6
Please enter the height value for the triangle (cm): 7

The area of a circle with a radius of 5.@0cm is 78.54cm.
The area of a triangle with a base of 6.00cm, a height of 7.6@cm is 21.@0cm.
The shaded area would be 57.54cm.
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Please enter the quantity of gravel being purchased (tonnes): 18.5
Please enter the cost per tonne: 17.20
The total cost with a 4% discount is 305.47_
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Enter product 1 price:
Enter product 2 pric
Enter product 3 pric
Enter product 4 pric
Enter product 5 pric

[V SEWEN

The total price i 15.00
The total tax is: 2.63
The average tax is: 0.53
Press any key to continue .
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* This application is designed to allow you to choose numbers *
* and finds the biggest and the smallest value *
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Select an option

1. Enter the numbers
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3. Find the largest

4. Display all numbers

5. Quit

The values entered are 18, 904, 120
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You lose!

Total points: @
1 to quit: o

Matthew

Top score: 2020





image21.png
Name: Matthew ~
Top score: 2110

Current score: @

1 to quit, any other number to spin again: o
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Player 1, these are your ships.
Press any key to continue .
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