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[bookmark: _Toc42184309]Introduction

In this assignment the author has been given 5 tasks to complete, with each of the tasks get progressively harder as each one is complete. For each task we are to provide evidence of how we went about producing the code. This will include listing the problems to overcome, develop some problem-solving exercise in the form of flow charts, drawings written etc. Display examples of development of the code and describe various tests carried out to verify the code works as intended.
1. 
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For this task, three different variables will be declared, to hold a book title, measurement of length and the number of products in a shopping cart. This is done to show that variables can hold different types of data.
Problems
1. Declare the Variables
2. User input
3. Print to screen the variables
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Figure 1
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String – bookTitle – This will hold the data in character format
Double – length – This will hold the data in numerical format that uses a decimal point
Int – shoppingCart – This will hold the data as an integer
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Figure 2
Screen shot showing validation of the three variables used in debug mode to step through the program.
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Allow the user to enter the dimensions of shape shown below (Figure 1), then calculate and display the area of the shape. Note: The areas shown in white are empty.
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Figure 3
Problems

1. User input - rectangle
2. Display sizes and areas of the shapes
3. Calculate and display final area
4. User input for circle ensuring circle is not bigger than the rectangle
5. User input of box – ensuring box does not overlap the circle and is smaller than the rectangle
[bookmark: _Toc42184314]
What Do I Know?

Figure 4
¨ Enter
¨ Dimension
¨ Calculate
¨ Display
¨ Area
¨ Shape
¨ White
¨ Empty
Variables
Integer/double
Branches
Loops
Arrays
Input/output








¨ Enter		- User inputs value
¨ Dimension	- users input values for the rectangle, circle and box, must be numeric
¨ Calculate	- rectangle, circle & box to fit in the rectangle. Areas
¨ Display	- Print values to screen
¨ Area		- calculate various areas
1. circleArea
2. boxArea
3. rectangleArea
4. adjustedRectangleArea
¨ Shape	- variables:
5. rectangleHeight
6. rectangleWidth
7. circleRadius
8. boxWidth
9. boxHeight
¨ White	- Areas to be calculated. Variable: circleBoxArea
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Figure 5
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Ask the user to enter an arbitrary set of prices in GBP into an array and display all the entered prices. 
Add all the prices together and display the result.
Convert the overall total to Euros and display it.

Problems

1. User input
2. Display to screen user input
3. Sum prices and display total
4. Convert from pounds to euros – Also display euros symbol
5. Give user option of number of prices to input

[bookmark: _Toc42184317]What do I know?

Figure 6
Variables
Integer/double
Branches
Loops
Arrays
Input/output
¨ Enter prices
¨ GBP
¨ Display prices
¨ Add prices
¨ Display result
¨ Convert to Euros













¨ Enter	Prices		- User inputs value
¨ GBP				- Use “\x9s” to display £ on screen
¨ Display Prices		- Display entered prices on screen
¨ Add Prices		- Adds the entered prices together
¨ Display Result		- Shows the total value on screen
¨ Convert to Euros	- Convert the total price to euros

It is not specified how many prices are to be input, so an array with a variable amount specified by the user will be used.
Array = double prices & double[number]
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· number (int)
· i (int)
· totalPrice (double)
· euroSign (char)




Figure 7
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Figure 8
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Build a two-player game where the first player hides 3 hidden treasures and the second has to guess where they are by entering the X and Y coordinates of a location on an 8x8 grid. The player starts with 3 lives. If they fail to find the treasure then an N character should be placed on the grid and they lose a life. An X should be displayed if they find the treasure, and they win if they discover all three treasures. The player grid should be re-displayed after each guess, as well as appropriate messages such as “You found the first treasure”. 
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1. Treasure placement
2. Player 2 guesses
3. Messages
4. Win/Lose decision
5. 8x8 Grid

[bookmark: _Toc42184322]What do I know?

Figure 9
Variables
Integer/double
string
Loops
Arrays
Input/ Output
· 2 Players
· 3 treasures
· Guesses
· X & Y Coordinates
· 8X8 Grid
· 3 Lives
· Hit/Miss plots
· Win/lose
· Messages
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· Strings
· Player 1 & Player 2
· Messages
· Integers
· Treasures
· Guesses
· X & Coordinates
· Win/Lose
· Loops
· Hit/Miss
· Guesses
· Arrays
· 8x8 Grid
· X & Y Coordinates





Figure 10


Figure 11


Figure 12

Stage 1 Development
Having the players input their names and create a function to allow string inputs.
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https://stackoverflow.com/questions/40612344/how-to-output-a-euro-sign-in-c
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#include<string> // loads the basic class template for strings
#include<iostream> // Loads a number of standard stream objects
#include<sstream> // Loads more class templates
using namespace std;  // Lets the program know that standard namespace is to be used

int main(int argc, char** argv)
{
	string bookTitle;  // Declares the string variable bookTitle
	double length;  // Declares the double variable length
	int shoppingCart = 0;  // Declares the int variable shoppingCart and initialses it with the value 0
	bool valid = false;  // Declares the bool variable valid and initialises it to false
	bool validOne = false;  // Declares the bool variable valid and initialises it to false

	cout << "Please input a book title: ";  // Prints the line in "" to screen
	cin >> bookTitle;  // Ask user for input, puts the value in the variable bookTitle
	cin.clear(); // Clears the stream for next input
	cout << endl; // Goes to newline

	while (!valid) // Creates loop and waits for condition to change
	{
		valid = true; // Sets the variable Valid to true
		cout << "Please input a length in cm: ";  // Prints the line in quotes to the screen
		cin >> length;  // Asks for user to input a value and will set this to the variable length
		if (cin.fail()) // checks the stream for the correct type, returns true if it is not the correct type
		{
			cin.clear();  // Clears the stream
			cin.ignore();  // ignores any left over data
			cout << "Numeric value only please!" << endl; // Prints a warning on screen for user to use the correct type of value
			valid = false; // The user input was not the correct type. Try again
		}
		cout << endl; 
	}

	while (!validOne) // As above with different variables
	{
		validOne = true;
		cout << "Please input number of products: ";
		cin >> shoppingCart;
		if (cin.fail())
		{
			cin.clear();
			cin.ignore();
			cout << "Numeric value only please!" << endl;
			validOne = false;
		}
		cout << endl;
	}

	cout << "You have input the following: " << endl;  // Prints to screen information for the user including the values input
	cout << "Book Title is " << bookTitle << endl;
	cout << "Length is " << length << "cm" << endl;
	cout << "Products in a shopping cart is " << shoppingCart << endl;

	system("PAUSE");  // Pause the system

	getchar(); // 
}
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#include<string> // loads the basic class template for strings
#include<iostream> // loads a number of standard stream objects
#include<sstream> // loads more class templates
using namespace std; // lets the program know that standard namespace is to be used
int main(int argc, char** argv) // Alows the program to process command line arguments
{
	string input = "";
	stringstream stream;

	double circleArea, boxArea, rectangleArea, adjustedRectangleArea, circleBoxArea; // Sets up the variables to be used with a floating point
	int rectangleHeight, rectangleWidth, circleRadius, boxWidth, boxHeight; // sets up the variables to be used as whole numbers/integers
	
	cout << "Please enter the height of the rectangle: "; // user to input a value for the rectangle height
	getline(cin, input);
	stream.str(input);
	stream >> rectangleHeight;
	stream.clear();
	
	cout << "Please enter the width of the rectangle (a minimum of 2x height = " << rectangleHeight*2 << "): ";  // user to input a value for the rectangle width
	getline(cin, input);
	stream.str(input);
	stream >> rectangleWidth;
	stream.clear();
	
	while (rectangleWidth <= rectangleHeight*2) // forces the user to input a value greater than the height
	{
		cout << "Please enter a value greater than the height X 2 (" << rectangleHeight*2 << "): ";
		getline(cin, input);
		stream.str(input);
		stream >> rectangleWidth;
		stream.clear();
	}
	
	cout << "The rectangle is " << rectangleHeight << "mm" << " X " << rectangleWidth << "mm" << endl; // tells the user what has been input
	rectangleArea = rectangleHeight * rectangleWidth; // calculates the area from the users input values
	cout << "The area of the rectangle is " << rectangleArea << "mm2" << endl; // displays the area of the rectangle

	cout << "Please enter a radius for the circle (Smaller than " << rectangleHeight / 2 << "): "; // user to input a value for the circle
	getline(cin, input);
	stream.str(input);
	stream >> circleRadius;
	stream.clear();

	while (circleRadius * 2 >= rectangleHeight) // forces the user to input a value smaller than the rectangle height
	{
		cout << "Please enter a radius smaller than half the rectangle height (" << rectangleHeight/2 << "): ";
		getline(cin, input);
		stream.str(input);
		stream >> circleRadius;
		stream.clear();
	}

	cout << "The circle radius is " << circleRadius << "mm" << endl; // informs the user of the input value
	circleArea = 3.14159 * pow(circleRadius, 2); // calculates the circle area
	cout << "The area of the circle is " << circleArea << "mm2" << endl; // prints the circle area to the screen

	cout << "Please enter the height of the box (smaller than the rectangle height " << rectangleHeight << "): ";
	getline(cin, input);
	stream.str(input);
	stream >> boxHeight;
	stream.clear();

	while (boxHeight >= rectangleHeight)
	{
		cout << "Please enter a value smaller than the rectangle height (" << rectangleHeight << "): ";
		getline(cin, input);
		stream.str(input);
		stream >> boxHeight;
		stream.clear();
	}

	cout << "Please enter the width of the box (smaller than " << rectangleWidth - circleRadius*2 << "): ";
	getline(cin, input);
	stream.str(input);
	stream >> boxWidth;
	stream.clear();

	while (boxWidth >= rectangleWidth - circleRadius*2)
	{
		cout << "Please enter a value smaller than the rectangle width and circle diameter (" << rectangleWidth - circleRadius*2 << "): ";
		getline(cin, input);
		stream.str(input);
		stream >> boxWidth;
		stream.clear();
	}

	cout << "The box dimensions are: " << boxWidth << "mm" << " X " << boxHeight << "mm" << endl;
	boxArea = boxWidth * boxHeight; // calculates the area of the box
	cout << "The area of the box is " << boxArea << "mm2" << endl;
	circleBoxArea = boxArea + circleArea; // calculates the area of the box and circle
	cout << "The total area of the box and circle is " << circleBoxArea << "mm2" << endl;
	adjustedRectangleArea = rectangleArea - circleBoxArea; // calculates the area of the rectangle and subtracts the area of the circle and box
	cout << "The total area of the rectangle with the circle and box areas removed is " << adjustedRectangleArea << "mm2" << endl; // displays the final area of the rectangle


	system("PAUSE"); // pause the system
	getchar(); // end of program
}
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#include<string>
#include<iostream>
#include<sstream>
#include<windows.h> // allows use of unicode to be able to display the euro symbol
using namespace std;

int main(int argc, char** argv)
{
	string input = "";
	stringstream stream;

	int number = 0, i;
	double totalPrice = 0;

	cout << "Please indicate how many prices you will be entering? "; // asks user to chose how many prices they want to enter
	getline(cin, input);
	stream.str(input);
	stream >> number;
	stream.clear();
	
	double* prices = new double[number]; // sets up a dynamic array so user can input a variable amount of prices

	for (i = 0; i < number; i++) // loop to allow user to input the prices
	{
		cout << "Price " << i+1 << " \x9c";
		getline(cin, input);
		stream.str(input);
		stream >> prices[i];
		stream.clear();
	}

	cout << "The prices you have entered are: " << endl; //loop to display the entered prices
	for (i = 0; i < number; i++)
	{
		cout << " \x9c" << prices[i] << endl;
	}

	for (i = 0; i < number; i++) // loop to sum up all the prices
	{
		totalPrice = totalPrice + prices[i];
	}
	cout << "The total price of your entries is:" << endl; // displays the total price
	cout << "\x9c" << totalPrice << endl;
	
	totalPrice = totalPrice * 1.11; // on 04/06/2020 £1 equals 1.11 euros
	
	cout << "The price in euro's is: " << endl; 
	SetConsoleOutputCP(1252); // 
	cout << (char)(128) << totalPrice << endl;  //displays the price complete with a euros symbol
	

	delete[] prices; // clears the varible sized array
	getchar();
}
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