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1.0 [bookmark: _Toc38598616]Abstract
[bookmark: _GoBack]Within this report, multiple software development tasks have been completed using C++. These include a program that contains different variables, a program that works out the radius of a circle, a program that totals pound values and converts them to euros, and a treasure finding game.  
[bookmark: _Toc38598617]2.0 Introduction
[image: ]In this assignment, four out of five problems have been completed. Details about the code and problem solving diagrams are below. A main menu of sorts has been constructed so the user can select the specific tasks they want to run in one session. For example, by commenting out task 1 and task 3 at the bottom of the code, only tasks 2 and 4 will play in succession, seen below: 








[bookmark: _Toc38598618]3.0 Task 1
The first step to completing this and every problem is inputting the standard expected code into C++, such as “#include <string>” and “#include <sstream>”. 
[image: ][image: ]Testing basic code by storing information in strings and integers, and having those print in on command line was a warm-up before the full task. 

	








DFD:
















The user is expected to enter a word, and two numbers. Therefore the information will be stored in one string, one integer, and one float. The user will then be asked to enter the title of a book, that title will then be stored in the bookTitle string. The user will then be asked to enter the length of an object which will be stored in the measureofLength float, and will be asked to enter the amount of products in a shopping cart, which will be stored in an integer. Cout will then print text and uses the appropriate variables to provide information. If the user enters a letter when asked for a number, or vice versa, the program produces an error and shuts down. 
Tests: 
Q1: Can the user enter the appropriate answers?
[image: ]A: Yes







Q2: Can the user enter the unit of measurement used after inputting the length? 
A: No
[image: ]





Q3: Can decimal places be used in the length of the object?
[image: ]A: No, but the integer storing the length has been changed to a float, fixing the issue. 





Q4: Can the user use special letters in the title of the book? 
A: Yes.
[image: ]







Problems:
As a float, the length of the object has to be a number without the unit of measurement used after it. This could be fixed given more time.

















[bookmark: _Toc38598619]4.0 Task 2
DFD:














This task will require asking the user to enter the width and height of rectangle 1 (white space) and rectangle 2 (blue space) and will use the calculate area of rectangle function to multiply the numbers of measurement inputted by the user together. This should then create a rectangle shape, in which the area of a circle will be cut out of the middle using the provided radius. 
[image: ]Floats will store the information of the x and y dimensions of both rectangles, the radius, the result of the calculation, the inner rectangle’s area, the outer rectangle’s area, and the circle’s area. These were originally stored in integers, but were changed to float which allows for float point values such as 1.5 x 4.3. 


[image: ]


The program will ask the user for the total size of the outer rectangle, the inner rectangle, and the radius of the circle, these are stored in floats. Functions have been created for both calculating the area of the rectangle, and circle from the values provided. The area of the rectangles are found by multiplying x by y. The area of the circle is found by multiplying pi by the radius squared.
To finish, the program takes the stored sizes of the outer rectangle, the inner rectangle, and the area of the circle and subtracts them from each other, this produces the final result. 
[image: ]





If the user enters a letter when asked for a number, the program will produce an error and shuts down. 
Tests:
Q1: Can the user input all values and receive a result?
[image: ]A: Yes






Q2: Can the user enter values with a decimal place? 
A: Yes
[image: ]
Problems:
[image: ][image: ]Initially, “float x, float y” had been typed, which prevented x and y from being declared. This first prevented values with decimal places from working, and eventually led to the program to cease working altogether. This was fixed by changing it to just “float x, y”. 
	
[bookmark: _Toc38598620]5.0 Task 3
DFD:














The program will take five values in pounds, and will total them, then convert the value to euros. Float values will be created for the values entered by the user, the total, and the pound to euro converter. A function will be created for the currency conversion maths, this will divide the input by the current exchange rate.
The five values will be stored in an array and these are added together and stored in a float to be displayed. Then the currency conversion function will be ran and will display both the totalled pound values, and the euro value.  
Tests:
Q1: Are the pound totals correct?
[image: ]A: Yes. 







Q2: Is the euro conversion correct?
A: At the time of submission, yes, with a little leeway. This value can be changed easily if need be. 
[image: ][image: ]
	



Q3: Can the user enter a value of 0 and still have the program produce an answer?
A: Yes, a value of 0 counts as 0. 
[image: ]Problems:



During this part of the code, the prices would loop and infinitely ask for prices. This was resolved by changing “size of” to just “size”. “Size of” counts how many bytes the array takes up, but it doesn’t count how many things you can fit in the array. 
The price of the pound and euro fluctuates daily and the program may be a few pence off. This could be fixed by creating a dynamic convertor, which would require far more time. 












[bookmark: _Toc38598621]6.0 Task 4
DFD:





























To create the “treasure map” a blank map will first be generated by defining it as a multi-dimensional array of the size 8 by 8. 
The program will ask player 1 for the coordinates of the three treasures and stores them in an integer. Then the program will verify that any newly placed treasure hasn’t already been placed by testing the placement against previous treasure placements, and will give an error if the treasure has already been placed in that area. 
Player 2 will then get three lives to guess the locations of the previously placed treasure. Lives will be stored in an integer and one is subtracted with every incorrect guess. 
The map will then be printed using a multidimensional array. Once player 2 makes a guess the treasure array is searched and the result will be printed. Once all lives have been expended the overall result will be printed. 
[image: ]







Tests:
Q1: Can player 1 hide treasure?
[image: ]A: Yes, player 1 can hide all three treasures. 




Q2: Does the treasure map update and change – to x if a treasure is found in that location?
[image: ]A: Yes





Q3: Can player 1 hide treasure in impossible locations such as 9,9 or 0,0? 
A: Yes, and the player can search these areas to find the treasure, this could be fixed in the future.
Q4: Player 2 should be able to take a maximum of five guesses, three wrong guesses end the game, but if the player guesses one correctly a life is not taken. Giving player 2 five total chances if they get two correct.  
A: Player 2 can make five total guesses. 
[image: ]


















Q5: Can the game be won?
[image: ]A: The game can be won.




Q6: Can the game be lost?
A: The game can be lost.
[image: ]







[bookmark: _Toc38598622]7.0 Task 5
Task 5 could be achieved by using a lot of the code used in task 4 such as multidimensional arrays and allowing players to take it in turns moving their piece across the array (checkers board). However, this requires far more complex coding to achieve as it runs for many turns and would require code to allow players to seize the other player’s checkers, along with being able to make it to the other end of the board to upgrade into a queen. Player 1s checkers would be represented using O, Player 2s checkers would be represented using X, and blank tiles would be represented using -. 
Furthermore, each player would need to be granted the ability to choose which piece to control, which could be done in a similar way to the treasure game by printing an x and y axis of 8x8 (64 squares) and allowing the player to input the coordinates of the piece they wish to move. This would also require code to only allow players to go in one direction unless they are using a queen. 









[bookmark: _Toc38598623]8.0 Appendices 
[bookmark: _Toc38598624]A: Code for Task 1:
int task1() {
	// Declaring my variables.
	string bookTitle;
	int numofItems;
	float measureofLength;

	cout << "Please enter the title of the book." << endl;

	getline(cin, bookTitle);

	cout << "Please enter the length of the object." << endl;

	measureofLength = readFloat();


	cout << "Please enter the number of products in the shopping cart." << endl;

	numofItems = readInt();

	cout << "The title of the book is: " << bookTitle << endl;
	cout << "The length of the object is: " << measureofLength << endl;
	cout << "The number of products in the shopping cart totals: " << numofItems << endl;

	// Pause
	cin.get();

	return 0;
}













[bookmark: _Toc38598625]B: Code for Task 2:
float calculateAreaofRectangle(float x, float y) { // Calculate area of rectangle function.
	return x * y;
}

float calculateAreaofCircle(float radius) { // Calculate area of circle function.
	float pi = 3.14159265359;
	return pi * (radius * radius);
}

int task2() { // Circle
	float x,
		y,
		radius,
		result,
		innerRectangleArea,
		outerRectangleArea,
		circleArea;

	cout << "Enter the width of box 1" << endl;

	x = readFloat();

	cout << "Enter the height of box 1" << endl;

	y = readFloat();

	outerRectangleArea = calculateAreaofRectangle(x, y);

	cout << "The area of box 1 is: " << outerRectangleArea << endl;

	cout << "Enter the width of box 2" << endl;

	x = readFloat();

	cout << "Enter the height of box 2" << endl;

	y = readFloat();

	innerRectangleArea = calculateAreaofRectangle(x, y);

	cout << "The area of box 2 is: " << innerRectangleArea << endl;
	

	cout << "Enter the radius of the circle" << endl;
	radius = readFloat();

	circleArea = calculateAreaofCircle(radius);

	cout << "The area of the circle is: " << circleArea << endl;
	
	result = outerRectangleArea - innerRectangleArea - circleArea;
	cout << "The final result is: " << result << endl;

	// pause
	return 0;
}

[bookmark: _Toc38598626]C: Code for Task 3:
float currencyConvert(float exchange, float input) {
	return input / exchange;
}

int task3() {
	float prices[5], total = 0;
	float ex_gbptoeur = 0.865;

	// Ask for 5 prices
	for (int i = 0; i < size(prices); i++) {
		cout << "Enter the price:" << endl;
		if (!(cin >> prices[i])) {
			return -1; // Invalid input
		}

	}

	// Lets print the array and add the prices together
	for (int i = 0; i < size(prices); i++) {
		cout << i << ": " << prices[i] << endl;
		total += prices[i];
	}

	cout << "Total GBP:  " << total << endl;

	// Now to convert to Euro and print
	cout << "Total EUR: " << currencyConvert(ex_gbptoeur, total) << endl;

	return 0;
}














[bookmark: _Toc38598627]D: Code for Task 4:
int task4() {
	string map[8][8];
	int p2_life = 3, treasure[3][2], inputInt, p2x, p2y, found, total_found = 0;

	// Generate a blank map
	for (int i = 0; i < size(map); i++) {
		for (int e = 0; e < size(map[i]); e++) {
			map[i][e] = "-";
		}
	}

	// Ask player one for coordinates of the 3 treasures.
	cout << "Player 1 place treasures now:" << endl;

	for (int l = 0; l < size(treasure); l++) {
		cout << "X: ";

		inputInt = readInt();
		
		if (inputInt < 0) {
			return -1; // Error
		} else {
			treasure[l][0] = inputInt;
		}

		cout << "Y: ";

		inputInt = readInt();

		if (inputInt < 0) {
			return -1; // Error
		}
		else {
			treasure[l][1] = inputInt;
		}

		// Verify that the newly placed treasure hasn't already been placed
		for (int p = 0; p < size(treasure);p++) {
			if (p != l) {
				if (treasure[l][0] == treasure[p][0] && treasure[l][1] == treasure[p][1]) {
					// Already placed >:(
					cout << "Treasure already placed there! Bad!" << endl;
					return -1; // Error
				}
			}
		}

		cout << "Treasure " << l << " placed" << endl;
	}

	cout << "Player 2 Guess" << endl;

	while (p2_life != 0) {
		found = 0; // Reset back to zero.

		if (total_found == size(treasure)) {
			break;
		}

		// Now print the map. Probably not the best way of doing it, but it works.
		cout << "\n\t";
		for (int i = 0; i < size(map[0]); i++) {
			cout << "\t" << i;
		}
		for (int i = 0; i < size(map); i++) {
			cout << "\n\t" << i;
			for (int e = 0; e < size(map[i]); e++) {
				cout << "\t" << map[i][e];
			}
		}

		cout << "\nX: ";
		p2x = readInt();

		cout << "Y: ";
		p2y = readInt();

		// Now search the treasure array.
		for (int s = 0; s < size(treasure); s++) {
			if (p2x == treasure[s][0] && p2y == treasure[s][1]) {
				if (map[p2y][p2x] == "X") {
					// If the player has already found treasure there, they can't look the same place twice
					cout << "You already looked there! You're gonna lose a life for that." << endl;
				} else {
					map[p2y][p2x] = "X";
					found = 1;
					break;
				}
			}
		}

		if (found == 1) {
			cout << "Treasure found!" << endl;
			total_found++;
		} else {
			cout << "No treasure found!" << endl;
			p2_life--;
		}
	}

	if (total_found == size(treasure)) {
		cout << "Congratulations, you found all the treasure!" << endl;
	} else {
		cout << "You lose. Ye shall nevah find it all!" << endl;
	}

	return 0;
}





[bookmark: _Toc38598628]E: Code for Task 5:
N/A
[bookmark: _Toc38598629]F: Code for “main menu”
int main()
{
	if (task1() < 0) {
		cout << "\nSomething went wrong. Invalid input, perhaps?" << endl;
	}

	if (task2() < 0) {
		cout << "\nSomething went wrong :/" << endl;
	}

	if (task3() < 0) {
		cout << "\nSomething went wrong :/" << endl;
	}

	if (task4() < 0) {
		cout << "\nSomething went wrong :/" << endl;
	}

	return 0;
}


















[bookmark: _Toc38598630]G: Full code listing
#include <iostream>
#include <string>
#include <sstream>

using namespace std;

int readInt() {
	int returnv;

	if (!(cin >> returnv)) {
		cout << "Not a proper input." << endl;
		return -1; // Error
	}

	return returnv;
}

float readFloat() {
	float returnv;

	if (!(cin >> returnv)) {
		cout << "Not a proper input." << endl;
		return -1; // Error
	}

	return returnv;
}

int task1() {
	// Declaring my variables.
	string bookTitle;
	int numofItems;
	float measureofLength;

	cout << "Please enter the title of the book." << endl;

	getline(cin, bookTitle);

	cout << "Please enter the length of the object." << endl;

	measureofLength = readFloat();


	cout << "Please enter the number of products in the shopping cart." << endl;

	numofItems = readInt();

	cout << "The title of the book is: " << bookTitle << endl;
	cout << "The length of the object is: " << measureofLength << endl;
	cout << "The number of products in the shopping cart totals: " << numofItems << endl;

	// Pause
	cin.get();

	return 0;
}

float calculateAreaofRectangle(float x, float y) { // Calculate area of rectangle function.
	return x * y;
}

float calculateAreaofCircle(float radius) { // Calculate area of circle function.
	float pi = 3.14159265359;
	return pi * (radius * radius);
}

int task2() { // Circle
	float x,
		y,
		radius,
		result,
		innerRectangleArea,
		outerRectangleArea,
		circleArea;

	cout << "Enter the width of box 1" << endl;

	x = readFloat();

	cout << "Enter the height of box 1" << endl;

	y = readFloat();

	outerRectangleArea = calculateAreaofRectangle(x, y);

	cout << "The area of box 1 is: " << outerRectangleArea << endl;

	cout << "Enter the width of box 2" << endl;

	x = readFloat();

	cout << "Enter the height of box 2" << endl;

	y = readFloat();

	innerRectangleArea = calculateAreaofRectangle(x, y);

	cout << "The area of box 2 is: " << innerRectangleArea << endl;
	

	cout << "Enter the radius of the circle" << endl;
	radius = readFloat();

	circleArea = calculateAreaofCircle(radius);

	cout << "The area of the circle is: " << circleArea << endl;
	
	result = outerRectangleArea - innerRectangleArea - circleArea;
	cout << "The final result is: " << result << endl;

	// pause
	return 0;
}

float currencyConvert(float exchange, float input) {
	return input / exchange;
}

int task3() {
	float prices[5], total = 0;
	float ex_gbptoeur = 0.865;

	// Ask for 5 prices
	for (int i = 0; i < size(prices); i++) {
		cout << "Enter the price:" << endl;
		if (!(cin >> prices[i])) {
			return -1; // Invalid input
		}

	}

	// Lets print the array and add the prices together
	for (int i = 0; i < size(prices); i++) {
		cout << i << ": " << prices[i] << endl;
		total += prices[i];
	}

	cout << "Total GBP:  " << total << endl;

	// Now to convert to Euro and print
	cout << "Total EUR: " << currencyConvert(ex_gbptoeur, total) << endl;

	return 0;
}

int task4() {
	string map[8][8];
	int p2_life = 3, treasure[3][2], inputInt, p2x, p2y, found, total_found = 0;

	// Generate a blank map
	for (int i = 0; i < size(map); i++) {
		for (int e = 0; e < size(map[i]); e++) {
			map[i][e] = "-";
		}
	}

	// Ask player one for coordinates of the 3 treasures.
	cout << "Player 1 place treasures now:" << endl;

	for (int l = 0; l < size(treasure); l++) {
		cout << "X: ";

		inputInt = readInt();
		
		if (inputInt < 0) {
			return -1; // Error
		} else {
			treasure[l][0] = inputInt;
		}

		cout << "Y: ";

		inputInt = readInt();

		if (inputInt < 0) {
			return -1; // Error
		}
		else {
			treasure[l][1] = inputInt;
		}

		// Verify that the newly placed treasure hasn't already been placed
		for (int p = 0; p < size(treasure);p++) {
			if (p != l) {
				if (treasure[l][0] == treasure[p][0] && treasure[l][1] == treasure[p][1]) {
					// Already placed >:(
					cout << "Treasure already placed there! Bad!" << endl;
					return -1; // Error
				}
			}
		}

		cout << "Treasure " << l << " placed" << endl;
	}

	cout << "Player 2 Guess" << endl;

	while (p2_life != 0) {
		found = 0; // Reset back to zero.

		if (total_found == size(treasure)) {
			break;
		}

		// Now print the map. Probably not the best way of doing it, but it works.
		cout << "\n\t";
		for (int i = 0; i < size(map[0]); i++) {
			cout << "\t" << i;
		}
		for (int i = 0; i < size(map); i++) {
			cout << "\n\t" << i;
			for (int e = 0; e < size(map[i]); e++) {
				cout << "\t" << map[i][e];
			}
		}

		cout << "\nX: ";
		p2x = readInt();

		cout << "Y: ";
		p2y = readInt();

		// Now search the treasure array.
		for (int s = 0; s < size(treasure); s++) {
			if (p2x == treasure[s][0] && p2y == treasure[s][1]) {
				if (map[p2y][p2x] == "X") {
					// If the player has already found treasure there, they can't look the same place twice
					cout << "You already looked there! You're gonna lose a life for that." << endl;
				} else {
					map[p2y][p2x] = "X";
					found = 1;
					break;
				}
			}
		}

		if (found == 1) {
			cout << "Treasure found!" << endl;
			total_found++;
		} else {
			cout << "No treasure found!" << endl;
			p2_life--;
		}
	}

	if (total_found == size(treasure)) {
		cout << "Congratulations, you found all the treasure!" << endl;
	} else {
		cout << "You lose. Ye shall nevah find it all!" << endl;
	}

	return 0;
}



int main()
{
	if (task1() < 0) {
		cout << "\nSomething went wrong. Invalid input, perhaps?" << endl;
	}

	if (task2() < 0) {
		cout << "\nSomething went wrong :/" << endl;
	}

	if (task3() < 0) {
		cout << "\nSomething went wrong :/" << endl;
	}

	if (task4() < 0) {
		cout << "\nSomething went wrong :/" << endl;
	}

	return 0;
}
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