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In this report will be the processes used to help in coding and achieving the desired outcome of what was asked for, as well as screenshot evidence of the work done and validation of user input. The process used to help in having an idea of what to strive for is pseudocode, so that there is a rough look of how it may potentially be implemented.
Before going onto the exercises, it felt necessary to include a menu which the user can navigate to an exercise to run multiple times. This is so that the user isn’t required to go through each exercise should they only wish to go to one of them.
Assuming all variables have already been accounted for, the method in mind would go along the lines of:
Line 1: “Please choose from these options”
Line 2-6: List of exercise options
Line 7: “Please enter the number for the exercise you wish to do”
Line 8: Process user input
Line 9: Chooses appropriate case in the switch to number entered
Line 10: If not, defaults back to Line 1
Line 11: Clear Screen
With this menu in place, once completing the exercise the user should be brough back here, and if they would input a number not listed it will prompt them again. Clearing the screen helps with keeping the display nice and clean.
[image: ]
Figure 1: Menu on start-up
Above is the menu in action, achieved by using a switch from user input to select the appropriate case. A while loop was also used so that so long as the choice isn’t zero, the user will always be able to return to the menu. Selecting zero as an option will exit the program.
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[bookmark: _Toc38661430]Inputting Variables

For this exercise, the user is required to input the name of a book, the length of a rope, and the number of items in a cart. For this an ‘int’ was used for the shop cart, a ‘double’ for the rope length to store decimal data, and ‘char’ for the book. Char was prioritized instead of using a string as the issue with using a string is that it would only register the first word and using underscores in lieu looked very unkempt.
The method in mind for this exercise is:
Line 1: Prompt User to enter a book’s name
Line 2: Process Data Input
Line 3: Prompt User to enter the length of a rope to two decimal points
Line 4: Process Data Input
Line 4a: If character is entered instead of number, run Line 3 again. Otherwise:
Line 5: Prompt User to enter the number of items in a shopping cart
Line 6: Process Data Input
Line 6a: If character is entered instead of number, run Line 3 again. Otherwise:
Line 7: Display Variables entered on screen
[image: ]
Figure 2: Inputting Variables
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Figure 3: Displaying Inputted Variables
[image: ]
Figure 4: Display of Incorrect Input
As you can see here, should the user enter anything other than a number on a double/float or int variable input, the program will request they try again. The display for try again seems to display to the amount of characters entered into the prompt, so one will generate one prompt whilst a 4-word noun will generate 4 prompts. This is not the program looping. When the program detects this, it will skip any looping display and skip straight to the next line which will be the ability to try again. This is not necessary for book names, as numbers are present in some titles (such as the example above). A dummy enter is also seen on the previous two figures; this is so the program doesn’t instantly clear the screen the moment the exercise is complete. This also checks for correct entry as it is just as susceptible to looping indefinitely and is thus used in any future number input from now on.


[bookmark: _Toc38661431]Area Calculation

For this exercise, the user is asked to input the shape of three objects. A square, a circle and a box. The Square is to be the basis of the area, whilst the circle and box sit in it taking away from the square’s original area. The program should show the area of each shape calculated from the user input of heights, widths and radii. It should also show the remaining area between stages, so the user knows how much area they have left to play with.
The method implementation will go along the lines of this, assuming the program will automatically check correct user input:
Line 1: Please enter Width of Square
Line 2: Process User Input
Line 3: Please enter Height of Square
Line 4: Process User Input
Line 5: Calculate and Display Square Area
Line 6: Prompt user to enter Circle Radius
Line 7: Display Radius
Line 8: Calculate & Display Circle Diameter and Area
Line 9: Subtract Circle Area from Square Area
Line 10: Display Remaining Square Area
Line 11: Prompt user to now enter Box Height & Width
Line 12: Calculate & Display Box Area
Line 13: Subtract Box Area from Remaining Square Area
Line 14: Display Final Remaining Area
[image: ]
Figure 5: Negative Area Result from Subtractions
From the result of user input as seen in Figure 5, the remaining area is in the negative and quotes on that. It would be more desirable to prevent the circle diameter from being larger than square height and/or width, however it was difficult to get this to work.
[image: ]
Figure 6: Positive Area Result from Subtractions
And in Figure 6, comments on the remaining area being a positive number. There is also a result for having zero area remaining. If and else statements were used for this process.
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For this Exercise the user is required to enter several product prices in GBP, display the total and to convert it into another currency to also display. The best solution for the user entering a few products would be to use an array in a counting loop to minimize clutter and reduce workload. This counting loop can also be used to regurgitate this information and to add to a combined total before being converted. The currency exchange rate will have to be inputted manually from recent rates.
The code would go along the lines of:

Line 1: Prompt User to enter data into array
Line 2: Process each individual data
Line 3: Start at Line 1 again four more times
Line 4: Display amounts entered
Line 5: Calculate & Display Total in GBP
Line 6: Ask user which currency to convert into
Line 7: User selects Currency
Line 8: Calculate converted total and display
[image: ]
Figure 7: User inputting product prices

Although above in Figure 7 the numbers are typed as 5 or 5.5, using <ionmanip> and setprecision commands will show them as 5.00 and 5.50 respectively.
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Figure 8: Display of all entered data, total, and conversion

Figure 8 displays all relevant information entered by the user, to double check if the array has processed it properly. It then displays the combined total using a for loop and asks the user to convert into a currency of their choice. It was not possible to have the Euro symbol to appear in Visual Studio despite trying to use char(0128)(?) as it believed it to be invalid, however it was able to recognise the Yen and GBP symbols through using the char code commands.

[bookmark: _Toc38661433]Conclusion & Appendices

[bookmark: _Toc25056792][bookmark: _Toc38661434]Conclusion

In conclusion, more work could’ve have been done on the exercise’s performed. Exercise 2 with calculating area would’ve have benefitted with more precise shape calculation such as preventing a circle larger than the square from occurring and figuring out proper shape placement. The further 2 exercises were not performed due to lack of knowledge and time restraints placed on the author of this document due to the recent crisis (as ironic as that may sound).
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#include <string>
#include <iostream>
#include <sstream>
#include <windows.h>
#include <iomanip> //Precise Values
#define PI 3.14

using namespace std;

//Seperate Functions to keep main cleaner
void Variables(void);
void AreaCalculator(void);
void MoneyConversion(void);
void TreasureHunt(void); //not enough time to do this sorry

int main(int argc, char** argv)
{
	//Menu Function

	int choice = 1; //Initialized to hopefully avoid errors
	string input;
	stringstream stream;

	while (choice != 0) //User comes back to main after seperate function unless 0 is chosen
	{
		cout << "Please choose from the list below" << endl << endl;

		cout << "Exercise 1: List of Variables" << endl;
		cout << "Exercise 2: Calculate Areas" << endl;
		cout << "Exercise 3: Converting Money to Different Currencies" << endl;
		cout << "Exercise 4: 2-Player Treasure Hunt" << endl << endl;
		cout << "Please enter the number of your choice (Enter 0 to exit): ";
		getline(cin, input);
		stream.str(input);
		stream >> choice;
		stream.clear();
		//So turns out using cin >> choice; instead of this bugs any line after this in a seperate function. Which also makes it difficult for me to validate using cin.fail(?)

		system("cls");

		switch (choice)
		{
		case 1: // Exercise 1:
			cout << "This exercise involves inputting variables" << endl << endl;
			Variables();
			choice = 5; //Had an error where switch would go straight back into exercise after completion, fairly inefficient but works
			break;
		case 2: // Exercise 2:
			cout << "The following exercise will try to calculate a variety of areas" << endl;
			AreaCalculator();
			choice = 5;
			break;
		case 3: // Exercise 3:
			cout << "Please enter a variety of product prices in GBP" << endl << endl;
			MoneyConversion();
			choice = 5;
			break;
		case 4: // Exercise 4:
			cout << "This function does nothing" << endl;
			TreasureHunt();
			choice = 5;
			break;
		default:
			break;
		}
	}
	return 0;
}

void Variables()
{
	//Exercise 1 Function

	char bookname[60];
	double ropelength;
	int shopcart;

	cout << endl << "What is the name of your favourite book? ";
	cin.get(bookname, 60);
	//Validation for number input not necessary as booktitle can contain numerals

	cout << endl << "Please enter a numerical length for a rope to two decimal points (in metres): ";
	cin >> ropelength;
	while (1)
	{
		if (cin.fail()) //Detects character input when number required
		{
			cin.clear(); //Prevents looping display
			cin.ignore(); //Skips to next line
			cout << "Incorrect Input detected, try again" << endl;
			cin >> ropelength;
		}
		else
		{
			break;
		}
	}

	cout << endl << "You see a cart nearby, how many items are in there? ";
	cin >> shopcart;
	while (1)
	{
		if (cin.fail()) //Detects character input when number required
		{
			cin.clear(); //Prevents looping display
			cin.ignore(); //Skips to next line
			cout << "Incorrect Input detected, try again" << endl;
			cin >> shopcart;
		}
		else
		{
			break;
		}
	}

	system("cls");

	cout << "The name of your favourite book is: " << bookname << endl;
	cout << "The length of rope you suggested was: " << setprecision(2) << fixed << ropelength << "m" << endl; //setprecision + fixed so I end with two decimal points (instead of 5.5 it's 5.50)
	cout << "The number of items you said were in the cart was: " << shopcart << endl;

	int dummy; //To stop the screen from clearing when returning to main, inefficient I know

	cout << endl << "Please enter a random number and hit enter to continue..." << endl;
	cin >> dummy;
	while (1)
	{
		if (cin.fail()) //Detects character input when number required
		{
			cin.clear(); //Prevents looping display
			cin.ignore(); //Skips to next line
			cout << "Incorrect Input detected, try again" << endl;
			cin >> dummy;
		}
		else
		{
			break;
		}
	}
}

void AreaCalculator()
{
	//Exercise 2 Function

	double SquareWidth;
	double SquareHeight;

	cout << "Please enter the Width of your Square (Two decimal points also work): ";
	cin >> SquareWidth;
	while (1)
	{
		if (cin.fail()) //Detects character input when number required
		{
			cin.clear(); //Prevents looping display
			cin.ignore(); //Skips to next line
			cout << "Incorrect Input detected, try again" << endl;
			cin >> SquareWidth;
		}
		else
		{
			break;
		}
	}
	cout << "And now enter the Height of your Square (Two decimal points also work): ";
	cin >> SquareHeight;
	while (1)
	{
		if (cin.fail()) //Detects character input when number required
		{
			cin.clear(); //Prevents looping display
			cin.ignore(); //Skips to next line
			cout << "Incorrect Input detected, try again" << endl;
			cin >> SquareHeight;
		}
		else
		{
			break;
		}
	}

	double SquareArea;
	SquareArea = SquareWidth * SquareHeight;
	cout << "The area of your Square is: " << setprecision(2) << fixed << SquareArea << endl;

	double CircRadius;
	double CircDiam;

	cout << endl << "The following Shape will now subtract its area from your Square" << endl;
	cout << "Please enter the Radius of your Circle (Two decimal points also work): ";
	cin >> CircRadius;
	while (1)
	{
		if (cin.fail()) //Detects character input when number required
		{
			cin.clear(); //Prevents looping display
			cin.ignore(); //Skips to next line
			cout << "Incorrect Input detected, try again" << endl;
			cin >> CircRadius;
		}
		else
		{
			break;
		}
	}
	cout << endl;

	CircDiam = CircRadius * 2; //Tried to use Diameter to make sure Circle wasn't bigger than the square, but errors kept coming up saying it must be a modifiabe value

	cout << "Your Radius is " << setprecision(2) << fixed << CircRadius << endl;
	cout << "Your Diameter is " << setprecision(2) << fixed << CircDiam << endl;

	double CircArea;
	CircArea = (CircRadius * CircRadius) * PI;

	cout << "The Area of Your Circle is: " << setprecision(2) << fixed << CircArea << endl;

	double SquareMinusCircArea;
	SquareMinusCircArea = SquareArea - CircArea;

	cout << "The remaining area of your Square is now: " << setprecision(2) << fixed << SquareMinusCircArea << endl;

	double BoxWidth;
	double BoxHeight;

	cout << endl << "The following Shape will also subtract its area from the remainder of your Square" << endl;
	cout << "Please enter the Width of your Box (Two decimal points also work): ";
	cin >> BoxWidth;
	while (1)
	{
		if (cin.fail()) //Detects character input when number required
		{
			cin.clear(); //Prevents looping display
			cin.ignore(); //Skips to next line
			cout << "Incorrect Input detected, try again" << endl;
			cin >> BoxWidth;
		}
		else
		{
			break;
		}
	}
	cout << "And now enter the Height of your Box (Two decimal points also work): ";
	cin >> BoxHeight;
	while (1)
	{
		if (cin.fail()) //Detects character input when number required
		{
			cin.clear(); //Prevents looping display
			cin.ignore(); //Skips to next line
			cout << "Incorrect Input detected, try again" << endl;
			cin >> BoxHeight;
		}
		else
		{
			break;
		}
	}

	double BoxArea;
	BoxArea = BoxWidth * BoxHeight;

	cout << "The area of your Box is: " << setprecision(2) << fixed << BoxArea << endl;

	double FinalArea;
	FinalArea = SquareMinusCircArea - BoxArea;

	cout << endl << "And taking away the Box's Area from the remainder leaves you with an Area of: " << setprecision(2) << fixed << FinalArea << endl;

	if (FinalArea < 0)
	{
		cout << endl;
		cout << "Maybe you want to go a bit less wild on the subtracting Areas? Negative Area isn't a nice thing to show..." << endl;
	}
	else if (FinalArea > 0)
	{
		cout << endl;
		cout << "Nice that you have some area left, although most likely these shapes are going to be overlapping" << endl;
	}
	else
	{
		cout << endl;
		cout << "Well it's not a negative at least, how about above zero?" << endl;
	}

	int dummy; //To stop the screen from clearing when returning to main, inefficient I know

	cout << endl << "Please enter a random number and hit enter to continue..." << endl;
	cin >> dummy;
	while (1)
	{
		if (cin.fail()) //Detects character input when number required
		{
			cin.clear(); //Prevents looping display
			cin.ignore(); //Skips to next line
			cout << "Incorrect Input detected, try again" << endl;
			cin >> dummy;
		}
		else
		{
			break;
		}
	}
}

void MoneyConversion()
{
	//Exercise 3 Function

	int ConvChoice;
	double Product[5];
	double ProductTotal = 0; //initializing in case of errors
	int i = 0; //count for loop
	//Exchange Rates
	double USD = 1.24;
	double EUR = 1.15;
	double CAD = 1.75;
	double YEN = 132.89;
	float BTC = 0.00017;

	for (i = 0; i <= 4; i++)
	{
		cin >> Product[i];
		while (1)
		{
			if (cin.fail()) //Detects character input when number required
			{
				cin.clear(); //Prevents looping display
				cin.ignore(); //Skips to next line
				cout << "Incorrect Input detected, try again" << endl;
				cin >> Product[i];
			}
			else
			{
				break;
			}
		}
	}

	system("cls");
	cout << "Outputting what you have entered..." << endl << endl;
	for (i = 0; i <= 4; i++)
	{
		cout << char(156) << setprecision(2) << fixed << Product[i] << endl;
	}


	cout << endl << "And now calculating the total of all products" << endl;
	for (i = 0; i <= 4; i++)
	{
		ProductTotal = ProductTotal + Product[i];
	}

	cout << endl << "Your total comes to " << char(156) << setprecision(2) << fixed << ProductTotal << endl;
	cout << "Would you like to convert this into another currency?" << endl << endl;

	cout << "1: USD" << endl;
	cout << "2: EURO" << endl;
	cout << "3: CAD" << endl;
	cout << "4: YEN" << endl;
	cout << "5: BTC" << endl << endl;
	cout << "Please enter the number of your choice: ";
	cin >> ConvChoice;
	while (1)
	{
		if (cin.fail()) //Detects character input when number required
		{
			cin.clear(); //Prevents looping display
			cin.ignore(); //Skips to next line
			cout << "Incorrect Input detected, try again" << endl;
			cin >> ConvChoice;
		}
		else
		{
			break;
		}
	}

	switch (ConvChoice)
	{
	case 1: //USD
		cout << "From GBP to USD your converted total comes to $" << setprecision(2) << fixed << ProductTotal * USD << endl;
		break;
	case 2: //EURO
		cout << "From GBP to EURO your converted total comes to " << setprecision(2) << fixed << ProductTotal * EUR << " Euros" << endl; //Tried different types of codes and I couldn't get the euro symbol to come out, only a weird C 
		break;
	case 3: //CAD (Canadian Dollar)
		cout << "From GBP to CAD your converted total comes to C$" << setprecision(2) << fixed << ProductTotal * CAD << endl;
		break;
	case 4: //YEN
		cout << "From GBP to YEN your converted total comes to " << (char)157 << setprecision(2) << fixed << ProductTotal * YEN << endl;
		break;
	case 5: //BTC (Bitcoin)
		cout << "From GBP to BTC your converted total comes to " << setprecision(5) << fixed << ProductTotal * BTC << " BTC" << endl;
		break;
	default:
		break;
	}

	int dummy; //To stop the screen from clearing when returning to main, inefficient I know

	cout << endl << "Please enter a random number and hit enter to continue..." << endl;
	cin >> dummy;
	while (1)
	{
		if (cin.fail()) //Detects character input when number required
		{
			cin.clear(); //Prevents looping display
			cin.ignore(); //Skips to next line
			cout << "Incorrect Input detected, try again" << endl;
			cin >> dummy;
		}
		else
		{
			break;
		}
	}
}

void TreasureHunt() //Reduntant now
{

}
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