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A. Understanding
[bookmark: _Ref500330516][bookmark: Variable]1. Variables
1.1 What is a variable & why are they important for programming?
1. A variable stores information which can then be referenced and handled in various computer programs. 2. This is considered to be a way of labelling the information so that users or readers can clearly see how the code is structured. 3. Variables are highly used as the programmer can later access the referenced memory under their desired variable name later on in his/her program. 4. The importance of variables is to make sure the programmer can give that referenced memory an address. 5. Dealing with data types and memory addresses can get confusing so using variables makes it more accessible. 
2. For-loop & counting loop
2.1 Why the for-loop can also be referred to as a counting-loop.
For loop can also be known as “counting-loop” as the structure of the function can allow for programmers to iterate multiple times in a counting fashion. Using a variable either the user or the programmer can input data to make a loop that counts the desired number of times to loop around until the count is up or the loop is broken out of. 
2.2 Example of a counting loop
An example of the counting loop could be:
The programmer needs to display a count down from 5 right down to 1 for a rocket launch system. After the counting-loop has reached 1 then the loop will break and thus “Blast off!” will be displayed.
In order to achieve a countdown-loop I had used a for-loop so that the timer will start on 6 and -1 every loop until the timer reaches 1 and breaks out of the for loop function.
[image: ][image: ]3. Arguments within functions
3.1 Explain how arguments in function can be used
Simply passing arguments as the function is called, will allow the arguments in that function to be used. If using a function(s) and the arguments are not there, you would not get anything inputted to the functions and can’t call results out of that function(s). Passing through arguments can allow for variable(s) to do the purpose of said function(s) whilst being reusable further on down your code. This is good for optimisation and reusability as you can always go back and send an argument and recall the function(s) getting back different results.
4. Classes & object oriented programming.
4.1 Describe the purpose of a class in object oriented programming.
A class or classes can be a really good template within C, can be a foundation for your object and many referred to as a “class, of an object”. The structure of a class for object oriented programming can allow for special methods known as constructor and destructor.  Using data fields such as properties, fields, members and lastly attributes. These can allow for a tidy structure for an object to be created. Not only is classes good for structures but can help with making sure your code is more secure by picking and choosing what is public protected or private.
B. Interpretation
1. Provide an explanation of how the code has been implemented.
The code has been implemented so that all the function headers are neatly in a “Main.h” header file while all functions are run within the “Menu.cpp” file. The code starts off using a function called “InitialiseNumbers();” the int MAXNUMBERS is passed through as a const from the Main.h to the menu.cpp inside of theNumbers[MAXNUMBERS]. Inside of a while loop so that it runs until the user would like to quit the application. Whilst doing so it runs the display and also goes through functions to get the users input. At the start of the program the user must select from a switch function, what one he/she would like to opt for. Within the switch statement quit = IsQuitting(); is run at both case 4: & case 5: meaning that the user from the start would get displayed as option 4 “Display numbers” yet upon selection he is greeting with what’s inside the quit function. If the user were to select options 4 or 5 he would get the console output a string “Do you really wish to quit?”. This is not what the program is intended to do and there for is the first bug within the program. Not only is it just asking to quit for the wrong option but the user is short of the display numbers function due to there not being one.
[image: C:\Users\wackojacko357\Pictures\cmd.png]Another bug within the program is that when the user is to opt for case 1: (“enter the numbers”). He/she is required to input a number and if a character is input to console then it ignores and don’t display the user to enter a valid input. If the user was to input 3 chars such as A, £, [ and then select a different case such as case 2 or 3 then the user would get a display of “-1” due to the program not liking the characters inputted to with a data type of int. The user had no warnings or guidelines and an error should be displayed if numbers aren’t inputted.







Here is a screen grab of me testing the following program. After using the inputs “A, £, {“ and then selecting case 2. I the user had been returned -1.
C. Implementation
1. Problem solving skills, thus marks will be awarded for:
· You may also constrain a problem (simplify it) to produce a simpler solution that may act as a stepping stone to solving the real problem
· Demonstrating solutions to these problems.
· A clear analysis of the solutions (the thought process behind them).
· Testing that demonstrates clearly that the solutions works under all circumstances.
Exercise 6: Fix the errors

[image: C:\Users\wackojacko357\Pictures\func.png][image: C:\Users\wackojacko357\Pictures\quit.png]The first error I had come across, was that I wanted to see the numbers I had entered and upon pressing display numbers I had been prompted with “Do you really wish to quit?” To simply fix this I had gone to the switch and under case 4: I removed and replaced it with a new function that takes in the users numbers and displays them. 

APPENDIX 1:

part 1.
[bookmark: _GoBack]#include <iostream>
using namespace std;

int main()
{
	int playerScore;
	float studentHeight;
	double pi = 3.14159;

	cout << "Enter the players score: " << endl;
	cin >> playerScore;

	cout << "Enter the student's height: " << endl;
	cin >> studentHeight;

	cout << "Enter pi to 5 digits: " << endl;
	cin >> pie;

	cout << playerScore << endl;
	cout << studentHeight << endl;
	cout << pi << endl;

	return 0;
}

Part 2.

#include <iostream>

using namespace std;

int main()
{
	float cRadius, cArea, tArea, tBase, tHeight;

	cout << "\nEnter the radius of circle: " << endl;
	cin >> cRadius;

	cout << "\nEnter the base of triangle: " << endl;
	cin >> tBase;
	cout << "\nEnter the Height of triangle: " << endl;
	cin >> tHeight;

	tArea = tBase * tHeight / 2;

	cArea = 3.14 * cRadius * cRadius;

	cArea = cArea - tArea;

	cout << "Area of circle: " << cArea;


	return 0;
}

Part 3.

#include <iostream>

using namespace std;

int main()
{
	int quantity, price, total;
	float discount;

	price = 30;
	
	//\x9C is '£'
	cout << "\r\n Price per tonne = \x9C 30" << endl;
	cout << "\r\n Please enter quantity amount: " << endl;
	cin >> quantity;

	if (quantity <= 4)
	{
		total = quantity * price;
		cout << quantity << " tonnes of gravel = " << "\x9C " << total << endl;
	}

	if (quantity >= 5 && quantity <= 8)
	{
		discount = 2;
		total = ((100 - discount) / 100) * (quantity * price);
		cout << quantity << " tonnes of gravel = " << "\x9C " << total << endl;
	}

	if (quantity >= 9 && quantity <= 40)
	{
		discount = 4;
		total = ((100 - discount) / 100) * (quantity * price);
		cout << quantity << " tonnes of gravel = " << "\x9C " << total << endl;
	}

	if (quantity > 40)
	{
		discount = 6;
		total = ((100 - discount) / 100) * (quantity * price);
		cout << quantity << " tonnes of gravel = " << "\x9C " << total << endl;
	}

	return 0;
}


Part 4.

#include <iostream>
#include <string>
#include <time.h>
#include "functions.h"

using namespace std;

int main()
{
	int size;

	printf("\r\n enter size of rows: ");
	scanf_s("%d", &size);

	for (int rows = 1; rows <= size; rows++) //rows
	{
		for (int collumn = 1; collumn <= size; collumn++) // collumns
		{
			if (rows == collumn || collumn == (size + 1) - rows)
				printf("*");
			else
				printf(" ");
		}
		printf("\r\n");
	}

	return 0;
}
part 6.
-----------------
items.cpp
-----------------

#include "Stock.h"
#include "Items.h"
#include <iostream>

using namespace std;

Product::Product()
{
	Pen = new Stock(0.80, "Pen");
	Ruler = new Stock(0.80, "Ruler");
	Rubber = new Stock(0.80, "Ruler");
	Pencil = new Stock(0.80, "Ruler");
	Sharpener = new Stock(0.80, "Ruler");
}

Product::~Product()
{
	delete Pen;
	delete Ruler;
	delete Rubber;
	delete Pencil;
	delete Sharpener;
}

Stock * Product::GetItem(int itemNumber)
{
	switch (itemNumber)
	{
	case 0:
		return Pen;
		break;
	case 1:
		return Ruler;
		break;
	case 2:
		return Rubber;
		break;
	case 3:
		return Pencil;
		break;
	case 4:
		return Sharpener;
		break;
	default:
		//Unrecognised index
		return nullptr;
		break;
	}
------------------
Stock.cpp
------------------
#include <iostream>
#include "Stock.h"

using namespace std;

double Stock::GetItemPrice(void)
{
	cout << "Please enter price: " << endl;
	cin >> _itemPrice;
	return _itemPrice;
}

string Stock::ItemName(void)
{
	return _itemName;
}

bool Stock::SetItemPrice(double itemPrice)
{
	if (itemPrice < 0.0)
	{
		return false;
	}
	else
	{
		_itemPrice = itemPrice;
		return true;
	}
}

--------------------
Source.cpp
--------------------
#define    _CRT_SECURE_NO_WARNINGS
#include <stdio.h>
#include "Items.h"
#include "Stock.h"

using namespace std;

int main()
{
	
	Product * P = new Product();

	Stock * Pen = P->GetItem(0);



	delete P;

	return 0;
}

--------------------
Items.h
--------------------
#pragma once

#include "Stock.h"

class Product
{
private:
	//Attributes
	Stock * Pen;
	Stock * Ruler;
	Stock * Rubber;
	Stock * Pencil;
	Stock * Sharpener;

public:
	//Constructor
	Product();
	//Destructor
	~Product();

	//Properties

	//Methods

	Stock* GetItem(int itemNumber);
};

--------------------
Items.h
--------------------
#pragma once
#include <string>

using namespace std;

class Stock
{
private:
	//Attributes
	int _tax;
	int _numberSold;
	double _totalItemProfit;
	double _itemPrice;
	string _itemName;

public:
	//Constructor
	Stock(double itemPrice, string itemName);
	~Stock();

	//Properties

	double GetItemPrice(void);
	string ItemName(void);

	//Methods
	bool SetItemPrice(double itemPrice);
};


part 7.

#include <iostream>
#include <cstdlib> 
#include <ctime>
#include <string>

using namespace std;

void slotMachine();
void combos(int x);
void GetScore();
int nums[3];

int main()
{
	string play = "Yes";
	//loops until anything but Yes.
	while (play == "Yes")
	{
		slotMachine();
		cout << endl;
		GetScore();
		cout << "Spin again? ('Yes/No') " << endl;
		cin >> play;
		cout << " +-----------------------------+ " << endl;
	}

	return 0;
}

void slotMachine()
{
	//Stores 3 randomNum into nums[].
	time_t theTime;
	srand((unsigned)time(&theTime));

	cout << "You've spun: ";

	for (int i = 0; i <3; i++)
	{
		int randomNum = (rand() % 5) + 1;
		nums[i] = randomNum;
		combos(nums[i]);
	}
}

void combos(int x)
{
	switch (x)
	{
	case 1: cout << " Seven ";
		break;
	case 2: cout << " Bar ";
		break;
	case 3: cout << " Bell ";
		break;
	case 4: cout << " Plum ";
		break;
	case 5: cout << " Cherries ";
		break;
	case 6: cout << " Orange ";
		break;
	}
}

void GetScore()
{
	int score = 0;
	int isfive = 0;
	
	//Loops to check if matching.
	for (int i = 0; i < 3; i++)
	{
		for (int o = 0; o < 3; o++)
		{
			if (i + 1 == o)
			{
				i++;
			}
			if (nums[o] == nums[i + 1])
			{
				score++;
				if (nums[o] == 5)
				{
					isfive++;
				}
			}
		}
		if (i == 2)
		{
			break;
		}
	}
	
	//Displaying the score/reward if matches.
	if (score > 0)
	{
		if (isfive > 0)
		{
			if (score = 1 && isfive == 2)
			{
				cout << "Jackpot! You win 2000:" << endl;
			}
			else if (score = 2 && isfive == 1)
			{
				cout << "You win 100!" << endl;
			}
		}
		if (score > 1 && isfive < 1)
		{
			cout << "You win 20!" << endl;
		}
		else if (score > 0 && isfive < 1)
		{
			cout << "You win 10!" << endl;
		}
	}
	else
	{
		cout << "You win 0!" << endl;
	}
}

Part 8.

battleships.cpp
#include <string>
#include <iostream>
#include "battleships.h"

using namespace std;

const int rows = 8;
const int collumn = 8;
int maxShips = 4;
int matrix[rows][collumn];

//function to clear the arrays.
void ClearMatrix()
{
	for (int i = 0; i < rows; i++)
	{
		for (int o = 0; o < collumn; o++)
		{
			matrix[i][o] = 0;
		}
	}
}

void DisplayMatrix()
{
	for (int i = 0; i < rows; i++)
	{
		for (int o = 0; o < collumn; o++)
		{
			cout << matrix[i][o] << " ";
		}
		cout << endl;
	}
}

void setShip()
{
	int s = 0;
	while (s < maxShips)
	{
		int x = rand() % rows;
		int y = rand() % collumn;
		if (matrix[x][y] != 1)
		{
			s++;
			matrix[x][y] = 1;
		}
	}
}
int numOfShips()
{
	int c = 0;

	for (int i = 0; i < rows; i++)
	{
		for (int o = 0; o < collumn; o++)
		{
			if (matrix[i][o] == 1)
				c++;
		}
	}
	return c;
}

bool Attack(int x, int y)
{
	if (matrix[x][y] == 1)
	{
		matrix[x][y] == 2;
		return true;
	}
	return false;
}
----------------------------------------------
Ships.cpp
#include <string>
#include <iostream>
#include <time.h>
#include "battleships.h"

using namespace std;


int main()
{
	//Clearning & displaying the matrix
	//Randomly place ships inside the matrix
	srand(time(NULL));
	ClearMatrix();
	setShip();
	int pos1, pos2;
	char prompt;
	while (1)
	{
		cout << "Please input location: ";
		cin >> pos1 >> pos2;
		if (Attack(pos1, pos2))
			cout << "You got me!" << endl;
		else
			cout << "Sorry no ship at that position!" << endl;
		cout << "Number of ships left: " << numOfShips() << endl;
		cout << "Surrender (y/n)?";
		cin >> prompt;
		if (prompt == 'y')
			break;
	}
	cout << "Game over!" << endl;
	DisplayMatrix();


	return 0;
}
----------------------------------------------
battleships.h
#pragma once

void ClearMatrix();
void DisplayMatrix();
void setShip();
int numOfShips();
bool Attack(int x, int y);
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