Programming in C
Declaration
The work of this report has been completed under the supervision of Mike Dacey. I declare that this report is the product of my own work and is not being submitted for any other degree etc.
May Davies.
Introduction
The following report goes through a series of programming problems coded in C++. Each problem is different and shall be detailed upon further in their own sections. The purpose of these exercises is to show capabilities in programming, as well as problem solving and planning before immediately going straight in to programming a solution to each problem, then testing afterwards.
Main Menu pre-programming notes and analysis
Firstly, before going straight in to the problems, a main menu should be created, so that all exercises can be accessed quickly and easily from one program, with all relevant source code in one place. Any complete code for exercises will be available to read in the appendices of this document.

A main menu should be relatively simple. A list of options should be displayed to the user with meaningful choices to load each exercise. For this, the following is needed:
1) User input, in the form of a number
2) Converting the number input to a string
3) Validation to prevent the user entering “abc” or any other unexpected input to break the program
The main menu should also automatically appear after finishing an exercise.
The code for the main menu can be seen in Appendix A.
Selecting an option in the menu could be done by making use of a switch statement, meaning any invalid inputs would simply result in being asked for a correct input instead of doing nothing.
Overall this should be relatively straightforward. The user should be presented with options, their input will be converted through a stream to make it an int. The reason that it should be streamed to an int in the first place is to make use of it a switch statement, though, this isn’t completely necessary, as a string could be used with a lot of If statements instead, though this would probably clutter code.
Main Menu Problem List
The following is a list of problems for this particular part, in order of difficulty from easiest down to hardest, including if the problem was completed.
	Problem
	Complete?

	Input for choosing an exercise
	YES

	Converting input from string to Int
	YES

	Using switch statement on said input to call relevant exercise
	YES

	Validation of input.
	YES. Note: a default statement was used to prevent invalid inputs from the user.



For initial testing purposes, as the main menu has been made first, the exercises will only contain a message saying they have been opened. An additional series of tests will be performed upon completion of all exercises.
Main Menu: Initial tests
	Test number
	Input
	Expected output
	Result
	Success?

	1
	1
	Load exercise 1
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	YES

	2
	2
	Load exercise 2
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	YES

	3
	3
	Load exercise 3
	[image: ]
	YES

	4
	4
	Load exercise 4
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	YES

	5
	5
	Load exercise 5
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	YES

	6
	
	Told input is invalid, loop back around to entering input
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	YES

	7
	HelloWorld
	Told input is invalid, loop back around to entering input
	[image: ]
	YES






Exercise 1
Exercise 1 pre-programming notes and analysis
The description of the first exercise contains a few key notes. Overall this exercise should not be difficult at all. This exercise wants the user to enter information about a book, the length of something, and the total number of items in a shopping cart.
3 inputs will be needed: 
· Book Title. (This will be a string.)
· Length (This will be either a Float or a Double, in this instance it wont matter much whichever is picked).
· Shopping Cart Item Count. (This will be an Int. You can’t have 0.7774 of an item from a shop).
Validation would be ideal for all 3 of these inputs. Where book title is concerned this validation should only be to check that a name has actually been entered, as theoretically, a book could have any title, as for length, validation should be used to ensure a number has been entered, as well as to ensure that the input isn’t empty. The shopping cart item count should allow for the user to input numbers, only checking that the user actually inputs a number (and that it isn’t negative!), and that the user hasn’t just left the field blank.
Validation of double may require the use of a condition to check if input is NaN, using a while loop. This way, validation for both the input being empty and the input is indeed a numeric value can be done in one line. 
The user should also be given the option to go back to the main menu.
The code for Exercise 1 can be seen in Appendix B.
Exercise 1 problem list
The following is a list of problems, ordered from easiest down to hardest, as well as if they have been completed.
	Problem
	Complete?

	Inputs for book, length and shopping cart
	YES

	Moving back to the main menu
	YES

	Validation of input
	YES

	Validation of double type input
	YES









Exercise 1 testing
	Test Number
	Input
	Expected Result
	Result
	Success

	1
	“Book” for entering a book.
	Book name stored, moved on to next section, result output
	[image: ]
	NO
User was unable to input after entering book, additionally NaN did not work as intended. Trying to use NULL instead.

	2
	“Book” for entering a book.
	Book name stored, moved on to next section, result output
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	YES

	3
	0.77 for length
	0.77 sent to input, then streamed to lengthOfObject.
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	YES

	4
	“bob” for length.
	User will be asked to enter input again.
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	YES

	6
	-27.5 for length
	User will be asked to enter input again, as a negative length should be invalid.
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	YES

	7
	0 for shopping cart total
	User should be asked again to enter number, as you can’t go to a checkout to pay for something if you have bought literally nothing.
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	YES

	8
	-1 for shopping cart total
	Asked to input again, cant buy -1 things.
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	YES

	9
	1.27 for shopping cart total
	Should correct to 1, as input is an Int. Cant have 1.27 of an item in a basket.
	[image: ]
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	YES

	10
	27 for shopping cart
	Output should be 27 items.
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	YES

	11
	“Book” for book title, 0.77 for length, 27 for shopping cart
	All outputs should be displayed correctly.
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	YES

	12
	Going back to the main menu by typing 1 after entering inputs.
	Should go back to the main menu.
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	YES

	13
	Choosing to exit instead by typing 2 when queried about opening the main menu
	Should end the program.
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	NO
Forgot to add a break; to the exit switch, so it continued to default as well.

	14
	Selecting exit
	Should end the program
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	Yes

	15
	Selecting “Bob” as an option when choosing main menu or exit
	Should display input as invalid.
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	Yes



Please see Appendix B for all code that is relevant to Exercise 1.



Exercise 2
Exercise 2 pre-programming notes and analysis
Exercise 2 seems to be a problem that requires the user to enter the dimensions of a rectangle. The area of the rectangle will be calculated, then, the area of a circle inside the rectangle should be calculated, taken away from the rectangle area to give the area of the rectangle that does not have the circle inside.
I have also made 1 assumption here:
The user also enters the value of the radius of the circle (to do pi*r^2)

This exercise should be straight forward, and will only need validation for if the input is a number, and that all numbers are greater than 0.
3 inputs will be needed here.
· Rectangle width
· Rectangle length
· Circle radius
The following list is a list of problems, descending in order of difficulty from easiest to hardest, and if the problem has been completed.
	Problem
	Complete?

	Inputs for width, length and radius
	Yes

	Calculating area
	Yes

	Calculating area minus circle area
	Yes

	Validation of inputs
	Yes

	
	



In this case, a value will also be set as a constant to represent Pi. The value of the constant for pi will be set to 3.14159.
Code for this exercise can be seen in Appendix C.



Exercise 2 testing
The following testing is testing for Exercise 2. Note: the menu call will not be tested as nothing about it has changed since the first time it was used in exercise 1.
	Test number
	Input
	Expected result
	Result
	Success?

	1
	“bob” for rectangle width.
	Ask the user to input again
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	YES

	2
	-1 for rectangle width
	Ask the user to input again
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	YES

	3
	0 for rectangle width
	Ask the user to enter again
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	YES

	4
	24.27 for width
	Store 24.27for width
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	YES

	5
	-1 for rectangle height
	Ask the user to enter again
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	Yes

	6
	“bob” for rectangle height
	Ask the user to enter again
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	YES

	7
	0 for rectangle height
	Ask the user to enter again
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	YES

	8
	42.73 for rectangle height
	Store 42.73 and stream it from a string to a double.
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	YES

	
	-1 for radius
	Ask the user to enter again
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	YES

	
	“Bob” for radius
	Ask the user to enter again
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	YES

	
	0 for radius
	Ask the user to enter again
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	YES

	
	15.21 for radius
	Automatically output circle area (726.788 cm^2).
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	YES

	
	Area of 24.27x42.73 rectangle
	1037.06 cm^2
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	YES

	
	Area of rectangle minus area of circle
	Output answer of rectangle – circle (1037.0571-726.788 = 310.2691)
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	YES

	
	
	
	
	

	
	
	
	
	



Please see Appendix C for the code for this exercise.



Exercise 3
Exercise 3 pre-programming notes an analysis
Exercise 3 is broken down in to 3 parts. The first part is for the user to enter a set of prices in to an array.
The next part requires the prices to be added together and then the result displayed.
The last part, requires the total to be converted from GBP to Euros.
An array will be needed for the initial prices. As well as a total. The total will need a loop in order to calculate the total with as few lines of code as possible.
An additional variable for input will be added. This will be the base exchange rate between GBP to EUR, as currency exchange rates change all the time, it would be bad to hardcode a specific rate in to the program, and therefore is instead entered by the user.
A variable for total in euros will NOT be needed, as the conversion can be calculated and displayed in the output without needing to store it.
Validation will also be needed, though, much like the previous exercises, only for if the value actually has anything in it.
The assumption that has been made here for this work is that the user probably wont enter more than 10 prices at a time, therefore the array for the price will be set to have an index of 10.
The following list is a list of problems, descending in order of difficulty from easiest to hardest, and if the problem has been completed.
	Problem
	Completed?

	Input for exchange rate as variable
	Yes

	Input for prices as array
	Yes

	Calculate total price
	Yes

	Convert total price to EUR
	Yes

	Loop for prices to be input to array
	Yes

	Validation of inputs
	Partially.

	
	





	Test number
	Input
	Expected output
	result
	Success?

	1
	“Bob” in price
	User asked to input again
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	NO. 

	2
	-1 in price
	User asked to input again
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	YES

	3
	0 in price
	0 input
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	YES

	4
	100 in price
	100 input
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	YES

	5
	All prices (other than the first) set to 100. The first set to zero.
	0 should be 0, while 1-9 should be 100.
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	YES

	6
	-1 in exchange rate
	User asked to input again
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	YES

	7
	 0 in exchange rate
	User asked to input again
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	YES

	8
	1.14 in exchange rate
	Input accepted, should then display total cost (which should be £900, then displayed in EUR, which should be 1026
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	YES



Code for this exercise is available to read in Appendix D.



Exercise 4
Exercise 4 pre-programming notes and analysis
This problem, is a small game. The game involves setting a location to bury treasure, 3 times. 
Chances are it is not intended to bury treasure all in one spot, meaning that an array of the size of 3 should be used to store the x and y co-ordinate of the treasure. Likewise, the player cannot guess the same spot 3 times. A 2D array should be used to display the map.
The player also has 3 lives.
So, a list of inputs and arrays:
· Treasure placement array, index of 3
· Player guess array, index of 3
· Treasure map 2D array
· Player lives
The following is a list of problems for this exercise, descending in difficulty from easiest to hardest as well as if they have been complete or not.
	Problem
	Complete?

	Inputting treasure
	YES

	Ensuring treasure is not in the same spot
	YES

	Keeping track of player guesses
	YES

	Validation
	Partially



Relevant code for this exercise can be seen in Appendix E.



Exercise 4 testing
	Test number
	Input
	Output
	Result
	Success?

	1
	X:9

	Asked to input again
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	YES

	2
	X:-1
	Asked to input again
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	YES

	3
	X:7
	Input successfully.
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	YES

	4
	Y:9
	Asked to input again
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	YES

	5
	Y:-1
	Asked to input again
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	YES

	6
	Y:6
	Input successfully.
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	YES

	7
	X2:7
Y2:3
X3:5
Y3:7
	Input successfully
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	YES

	8
	Guessing a random co-ordinate that isn’t the treasure
	Mark a spot, lose a life
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	Partial success. Bug where “you already tried this spot” dialogue appears for a new spot.

	9
	Choosing an already guessed spot
	Guess again, no penalty
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	YES

	10
	Guessing a spot that is out of range (9,9)
	Ask to input again
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	YES

	11
	Finding a spot. (7,3)
	Mark spot and increase score.
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	YES

	12
	Winning by getting 3 score
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	YES

	13
	Losing by losing lives.
	Be presented with the option to go back to the main menu, while displaying lost map.
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	YES



To see code for exercise 4, please refer to Appendix E.
Due to taking longer to develop Exercise 4 than previously expected, Exercise 5 could not be attempted due to poor time management, though will be attempted outside of this report, as exercise 5 does seem particularly interesting. 
To see the whole code of the entire assignment in one section, please see Appendix F.

Appendix A: Main Menu Code
This appendix contains all relevant code to the main menu at the time of initial testing. Note: where each exercise only has “TEST. EXERCISE X OPEN”, please see Respective appendices for the exercises, as this code is from the testing stage when the menu was created first, meaning only the menu is present.
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Appendix B: Exercise 1 code
The following code is code that is relevant to exercise 1.
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Visual studio seems to suggest I may want to use && here, for some reason, though I do not.



Appendix C: Exercise 2 code
The following are snippets of code relevant to exercise 2.
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Appendix D: Exercise 3
[image: ]The following code is code relevant to exercise 3.




Appendix E: Exercise 4
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Appendix F: Entire program’s code.
#include <iostream>
#include <sstream>
#include <string>
using namespace std;
void mainMenuQuery();
void mainMenu();
void exercise1();
void exercise2();
void exercise3();
void exercise4();
void exercise5();
int main(int argc, char* argv[])
{
	mainMenu();
}
void mainMenu()
{
	bool inputIsError = true;
	int userInp;
	string input;
	stringstream stream;
	///Main Menu. User selects exercise and then the respective exercise is called.
	while (inputIsError == true)
	{
		cout << "The following exercises are available to load: " << endl;
		cout << "1) Exercise 1: Books, Lengths and Shopping Cart" << endl;
		cout << "2) Exercise 2: Rectangles minus circle area" << endl;
		cout << "3) Exercise 3: Add up currency and convert currency" << endl;
		cout << "4) Exercise 4: Yo Ho, Yo Ho,  a Pirates life for me." << endl;
		cout << "5) Exercise 5: Checkers" << endl;
		cout << "Please enter the number for the exercise you wish to load:";
		getline(cin, input);
		stream.str(input);
		stream >> userInp;
		stream.clear();
		switch (userInp)
		{
		case 1 : cout << endl << "You have selected Exercise 1. Loading Exercise 1." << endl;
			inputIsError = false;
			exercise1();
			break;
		case 2 : cout << endl << "You have selected Exercise 2. Loading Exercise 2." << endl;
			inputIsError = false;
			exercise2();
			break;
		case 3 : cout << endl << "You have selected Exercise 3. Loading Exercise 3." << endl;
			inputIsError = false;
			exercise3();
			break;
		case 4 : cout << endl << "You have selected Exercise 4. Loading Exercise 4." << endl;
			inputIsError = false;
			exercise4();
			break;
		case 5 : cout << endl << "You have selected Exercise 5. Loading Exercise 5." << endl;
			inputIsError = false;
			exercise5();
			break;
		default: cout << endl << "This input is invalid." << endl;
			break;
		}
	}
}
void mainMenuQuery()
{
	///Used to ask the user if they would like to open the main menu or close the program.
	string input;
	stringstream stream;
	int optionSelect = 0;
	//Validation on option select.
	while (optionSelect != 1 || optionSelect != 2)
	{
		cout << endl << endl << "1) Go back to main menu." << endl << "2) Exit program." << endl << "Please type the option that you wish to select:";
		getline(cin, input);
		stream.str(input);
		stream >> optionSelect;
		switch (optionSelect)
		{
		case 1: cout << endl << "Returning to main menu." << endl;
			mainMenu();
			break;
		case 2: cout << endl << "Closing program." << endl;
			exit(0);
			break;
		default: cout << endl << "Invalid Input." << endl;
		}
	}

}
void exercise1()
{
	bool inputIsValid = false;
	string bookInput;
	string input;
	
	stringstream stream;
	double lengthOfObject = NULL;
	int ShoppingCartTotal = NULL;
	cout << "EXERCISE 1 OPEN." << endl;
	//User asked to enter book, will be asked over and over until book input is not blank.
	while (bookInput == "")
	{
		cout << "Please enter the name of your book: ";
		getline(cin, bookInput);
		cout << endl;
	}
	//User asked to input length, will be asked over and over until input is not nothing, or until input is greater than 0.
	while (lengthOfObject == NULL || lengthOfObject < 0)
	{
		cout << "Please enter the length: ";
		getline(cin, input);
		stream.str(input);
		stream >> lengthOfObject;
		stream.clear();
		
		cout << endl;
	}
	//user asked to input total number of items in shopping cart, if the value is nothing or less than zero then the user will need to keep inputting until otherwise.
	while (ShoppingCartTotal == NULL || ShoppingCartTotal < 0)
	{
		cout << "Please enter the total number of items in the shopping basket:";
		getline(cin, input);
		stream.str(input);
		stream >> ShoppingCartTotal;
		stream.clear();
		cout << endl;
	}
	cout << "Your book title is :" << bookInput << "." << endl;
	cout << "Your length is :" << lengthOfObject << "cm." << endl;
	cout << "You have " << ShoppingCartTotal << " total items in your shopping cart." << endl;
	//calls main menu option.
	mainMenuQuery();

}
void exercise2()
{
	string input;
	stringstream stream;
	double rectWidth = 0.00;
	double rectHeight = 0.00;
	double rectArea = 0.00;
	double radius = 0.00;
	double circleArea = 0.00;
	//value for pi is constant, therefore not a variable.
	const double pi = 3.14159;
	cout << "EXERCISE 2 OPEN." << endl;
	//input with validation to prevent the user entering width as 0 or lower.
	while (rectWidth == 0 || rectWidth < 0)
	{
		cout << endl << "Please enter the width of the rectangle: ";
		getline(cin, input);
		stream.str(input);
		stream >> rectWidth;
		stream.clear();
	}
	//input with validation to prevent the user entering height as 0 or lower.
	while (rectHeight == 0 || rectHeight < 0)
	{
		cout << endl << "Please enter the height of the rectangle: ";
		getline(cin, input);
		stream.str(input);
		stream >> rectHeight;
		stream.clear();
	}
	//calculates are of rectangle and outputs it.
	rectArea = rectWidth * rectHeight;
	cout << endl << "Rectangle area is: " << rectArea << " cm^2.";
	//input with validation to prevent the user entering radius as 0 or lower.
	while (radius == 0 || radius < 0)
	{
		cout << endl << "Please enter the radius of the circle: ";
		getline(cin, input);
		stream.str(input);
		stream >> radius;
		stream.clear();
	}
	//calculates area of circle.
	circleArea = pi * (radius * radius);
	cout << endl << "Circle area is: " << circleArea << " cm^2.";
	//Outputs area of rectange that is not empty (empty being the area the circle takes up in the rectangle).
	cout << endl << "Area of rectangle without circle area is: " << rectArea - circleArea << " cm^2.";
	//Calls main menu dialogue options.
	mainMenuQuery();

}
void exercise3()
{
	int count = 0;
	double price[10];
	double exchangeRate = 0.00;
	double totalCost = 0.00;
	string input;
	stringstream stream;
	cout << "EXERCISE 3 OPEN." << endl;
	//this loop sets every value to be negative to allow for the user to enter 0 as a price while still allowing for validation for anything under 0.
	for (count = 0; count < 10; count++)
	{
		price[count] = -999999;
	}
	//inputs prices while also making sure prices are validated. Prices entered one at a time.
	for (count = 0; count < 10; count++)
	{
		//the "\x9c" here will force the output of a £ sign.
		
		while (price[count] < 0 )
		{
			cout << endl << "Please enter the price for price number " << count << ":\x9C";
			getline(cin, input);
			stream.str(input);
			stream >> price[count];
			stream.clear();
			
		}
		totalCost = totalCost + price[count];
	}
	//allows for the input and validation of an exchange rate.
	while (exchangeRate < 0 || exchangeRate ==0)
	{
		cout << endl << "please enter the exchange rate: ";
		getline(cin, input);
		stream.str(input);
		stream >> exchangeRate;
		stream.clear();
	}
	//displays total and then shows it converted to euros.
	cout << endl << "Your total is: \x9C" << totalCost << "." << endl << "In euros, your total cost is : EUR " << totalCost * exchangeRate << "." << endl;
	mainMenuQuery();

}

void exercise4()
{
	cout << "EXERCISE 4 OPEN." << endl;
	cout << "Yo Ho Yo Ho A Pirates Life For Me: The Game" << endl;

	string input;
	stringstream stream;
	int playerLives = 3;
	int storedTreasure[3][2];
	string displayedTreasure[8][8];
	string treasureSpots[8][8];
	int playerXGuess = -1;
	int playerYGuess = -1;
	int count = 0;
	int count2 = 0;
	int score = 0;
	//Makes the known spot map for comparing to the visible map to the player.
	for (count = 0; count < 8; count++)
	{
		for (count2 = 0; count2 < 8; count2++)
		{
			treasureSpots[count][count2] = "-";
		}
	}
	for (count = 0; count < 8; count++)
	{
		for (count2 = 0; count2 < 8; count2++)
		{
			displayedTreasure[count][count2] = "-";
		}
	}
	//sets stored treasure co-ordinates to an "impossible" value so that the user can enter 0.
	for (count = 0; count < 3; count++)
	{ 
		storedTreasure[count][0] = -99999;
		storedTreasure[count][1] = -99999;
	}
	//Stores the treasure on the map.
	for (count = 0; count < 3; count++)
	{
		while (storedTreasure[count][0] < 0 || storedTreasure[count][0] >7)
		{
			cout << endl << "Please enter the X co-ordinate of treasure number " << count << ": ";
			getline(cin, input);
			stream.str(input);
			stream >> storedTreasure[count][0];
			stream.clear();

		}
		while (storedTreasure[count][1] < 0 || storedTreasure[count][1] >7)
		{
			cout << endl << "Please enter the Y co-ordinate of treasure number " << count << ": ";
			getline(cin, input);
			stream.str(input);
			stream >> storedTreasure[count][1];
			stream.clear();

		}
	}
	//sets the known spots to record the mapped treasure.
	treasureSpots[storedTreasure[0][0]][storedTreasure[0][1]] = "T";
	treasureSpots[storedTreasure[1][0]][storedTreasure[1][1]] = "T";
	treasureSpots[storedTreasure[2][0]][storedTreasure[2][1]] = "T";

	//Players turn begins.
	while(playerLives > 0)
	{
		//Displays map for this turn.
		for (count = 0; count < 8; count++)
		{
			cout << endl;
			for (count2 = 0; count2 < 8; count2++)
			{
				cout << "    " << displayedTreasure[count][count2];
			}
			cout << endl;

		}
		//player enters x and y to guess.
		while (playerLives > 0 && (playerXGuess >= 0 || playerXGuess < 8) && (playerYGuess >= 0 || playerYGuess < 8))
		{
			cout << endl << "Please enter your X value. You have " << playerLives << " remaining. X:";
			getline(cin, input);
			stream.str(input);
			stream >> playerXGuess;
			stream.clear();

			cout << endl << "Please enter your Y Value: ";
			getline(cin, input);
			stream.str(input);
			stream >> playerYGuess;
			stream.clear();
			//check if area has already been discovered.
			if (treasureSpots[playerXGuess][playerYGuess] == "X")
			{
				cout << endl << "You have already dug this treasure up!";
			}
			//Player guesses wrong, records spot as incorrect. Loses life.
			if (treasureSpots[playerXGuess][playerYGuess] == "-") 
			{
				cout << endl << "You guessed wrong. Life lost." << endl;
				treasureSpots[playerXGuess][playerYGuess] = "N";
				displayedTreasure[playerXGuess][playerYGuess] = "N";
				playerLives--;

			}
			//Player guesses correctly. Increments score by 1.
			if (treasureSpots[playerXGuess][playerYGuess] == "T")
			{
				cout << endl << "Spot found!" << endl;
				treasureSpots[playerXGuess][playerYGuess] = "X";
				displayedTreasure[playerXGuess][playerYGuess] = "X";
				score++;

			}
			//Prevents player picking an already guessed spot.
			if (treasureSpots[playerXGuess][playerYGuess] == "N")
			{
				cout << endl << "You have already tried this spot. Try again.";

			}
			//updates map.
			for (count = 0; count < 8; count++)
			{
				cout << endl;
				for (count2 = 0; count2 < 8; count2++)
				{
					cout << "    " << displayedTreasure[count][count2];
				}
				cout << endl;

			}
			//ends the game if victory condition is met.
			if (score == 3)
			{
				cout << endl << "Congratulations, you win!";
				playerLives = 0;
				break;
			}
			
		}
		
	}
	//calls main menu dialogue.
	mainMenuQuery();

}
void exercise5()
{
	cout << "TEST. EXERCISE 5 OPEN." << endl;
}
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3) Exercise 3: Add up currency and convert currency

) Exercise 4: Yo Ho, Yo Ho, a Pirates life for me.

5) Exercise 5: Checkers

Please enter the number for the exercise you wish to load:
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You have selected Exercise 1. Loading Exercise 1.
EXERCISE 1 OPEN.
please enter the name of your book: Book

Your book title is :Book.
Your length is :-nan(ind)cm.
You have © total items in your shopping cart.
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You have selected Exercise 1. Loading Exercise 1.
EXERCISE 1 OPEN.

Please enter the name of your book: Book

:Please enter the length:
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b @ input
@ lengthOfObject
» @ stream
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You have selected Exercise 1. Loading Exercise 1.
EXERCISE 1 OPEN.

:Please enter the name of your book: Book

Please enter the length: Bob

Please enter the length:




image12.png
:Please enter the length: -27.5

Please enter the length:
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Please enter the total number of items in the shopping basket:@

Please enter the total number of items in the shopping basket:
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Please enter the total number of items in the shopping basket:-1

please enter the total number of items in the shopping basket:
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Please enter the total number of items in the shopping basket:
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You have 1 total items in your shopping cart.
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You have 27 total items in your shopping cart.
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‘ou have selected Exercise 1. Loading Exercise 1.
EXERCISE 1 OPEN.

please enter the name of your book: Book
|Please enter the length: 0.77

lease enter the total number of items in the shopping basket:27

Your book title is :Book.
four length is :0.77cm.
fou have 27 total items in your shopping cart.
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1) Go back to main menu.
2) Exit program.
please type the option that you wish to selec

Returning to main menu.
The following exercises are available to load:
1) Exercise 1: Books, Lengths and Shopping Cart

e
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1) Go back to main menu.
2) Exit program.
Please type the option that you wish to select:2

losing program.
nvalid Tnput.

:\Programming\Year 1\C++\Assignment 1\Assignment
0 automatically close the console when debugging

[Le when debugging stops.
press any key to close this window .
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1) Go back to main menu.
2) Exit program.
Please type the option that you wish to select:2

Closing program.
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1) Go back to main menu.
) Exit program.
lease type the option that you wish to select:bob

tnvalid Input.

1) Go back to main menu.
) Exit program.
lease type the option that you wish to select:
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Please enter the width of the rectangle: bob

Please enter the width of the rectangle:
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Please enter the width of the rectangle: -1

Please enter the width of the rectangle:
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Please enter the width of the rectangle: @

Please enter the width of the rectangle
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Please enter the width of the rectangle: 24.27

please enter the height of the rectangl





image27.png
Please enter the height of the rectangle: -1

Please enter the height of the rectangle:
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Please enter the height of the rectangle: bob

Please enter the height of the rectangle
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Please enter the height of the rectangle: @

Ib1eace enter the heicht of the rectansle:
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» @ input 273
@ rectHeight 42.729999999999907
b @ stream 001406360 "42.73"
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Please enter the radius of the circle:

Please enter the radius of the circle:
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Please enter the radius of the circle: Bob

Please enter the radius of the circle:
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Please enter the radius of the circle: @

Please enter the radius of the circle:
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Please enter the radius of the circle: 15.21

circle area is: 726.788 cm*2.
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1037.06 cm~2.

Rectangle area is:
'
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rxrea of rectangle without circle area is: 310.269 cm®2.
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Please enter the price for price number @:£bob

Please enter the price for price number 1:£0
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Please enter the price for price number 2:

Please enter the price for price number
5
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Please enter the price for price number 2:£0

Please enter the price for price number 3:£
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Iplease enter the exchange rate: -1

e e (o e s
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please enter the exchange rate: @

please enter the exchange rate:
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please enter the exchange rate: 1.14

Your total is: £906.
In euros, your total cost is : EUR 1026.
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Please enter the X co-ordlnate of treasure number ©: 9

Please enter the X co-ordinate of treasure number ©:
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Please enter the X co-ordinate of treasure number @: -1

Please enter the X co-ordinate of treasure number ©:
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The following exercises are available to load:
1) Exercise 1: Books, Lengths and Shopping Cart

2) Exercise 2: Rectangles minus circle area

3) Exercise 3: Add up currency and convert currency

4) Exercise 4: Yo Ho, Yo Ho, a Pirates life for me.

5) Exercise 5: Checkers

Please enter the number for the exercise you wish to load:1

You have selected Exercise 1. Loading Exercise 1.
TEST. EXERCISE 1 OPEN.
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Please enter the X co-ordinate of treasure number @: 7

Please enter the Y co-ordinate of treasure number ©:
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Please enter the Y co-ordinate of treasure number ©: 9

Please enter the Y co-ordinate of treasure number ©:
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Please enter the Y co-ordinate of treasure number @: -1

Please enter the Y co-ordinate of treasure number ©:
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Please enter the Y co-ordinate of treasure number ©: 6

Please enter the X co-ordinate of treasure number 1:
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Please enter the X co-ordinate of treasure number 1:

please enter the Y co-ordinate of treasure number 1:

please enter the X co-ordinate of treasure number 2:

please enter the Y co-ordinate of treasure number 2:

3 remaining. X:
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You guessed wrong. Life lost.

You have already tried this spot. Try again.

have 2 remaining. X:
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Please enter your X value. You have 2 remaining.

Please enter your Y Value: 5

You have already tried this spot. Try again.

Please enter your X value. You have 2 remaining.
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Please enter your X value. You have 2 remaining. X:9

Please enter your Y Value:

Please enter your X value. You have 2 remaining. X:
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Spot found!

.- x - -

Please enter your X value. You have 2 remaining. X:
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Spot found!

- x - x -
Congratulations, you win!
1) Go back to main menu.

2) Exit program.
Please type the option that you wish to select:
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The following exercises are available to load:
1) Exercise 1: Books, Lengths and Shopping Cart

2) Exercise 2: Rectangles minus circle area

3) Exercise 3: Add up currency and convert currency

4) Exercise 4: Yo Ho, Yo Ho, a Pirates life for me.

5) Exercise 5: Checkers

Please enter the number for the exercise you wish to load:2

You have selected Exercise 2. Loading Exercise 2.
TEST. EXERCISE 2 OPEN.
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You have already tried this spot. Try again.

1) Go back to main menu.
2) Exit program.
Please type the option that you wish to select:
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El#include <iostream>

{

cout
cout
cout
cout
cout
cout
cout

bool inputIsError
int userInp;
string input;
stringstream stream;

while (inputIsError == true)

<«
<«
<«
<«
<«
<«
<«

#include <sstream>
#include <string>
using namespace std.
void maintenu();
void exercisel();
void exercise2();
void exercise3();
void exercisea();
void exercises();

Eiint main(int argc, char* argv[])
{
| maindenu();
1

Elvoid mainbenu()

{

true;

"The following exercises are available to load: " << endl;
1) Exercise 1: Books, Lengths and Shopping Cart” << endl;

"2) Exercise 2: Rectangles minus circle area” << endl;

"3) Exercise 3: Add up currency and convert currency” << endl;
"4) Exercise 4: Yo Ho, Yo Ho, a Pirates life for me.” << endl;
"5) Exercise 5: Checkers” << endl;

"Please enter the number for the exercise you wish to lo:

getline(cin, input);
Stream.str(input);
Stream >> userInp;
stream.clear();
suitch (userInp)

{
case 1 ¢ cout << endl << "You have selected Exercise 1. Loading Exercise 1.
| inputiskrror = false;

exercisel();

break;

case 2 : cout << endl << "You have selected Exercise 2. Loading Exercise 2.”
inputTsError = false;

exercise2();

break;

<< endl;

<< endl;
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break;

break;

break;

! break;

Elvoid exercise1()

{

| cout << "TEST.

1

Elvoid exercise2()

{

| cout << "TEST.

1

Elvoid exercise3()

{

| cout << "TEST.

1

Elvoid exercised()

{

| cout << "TEST.

1

Elvoid exercises()

{

| cout << "TEST.

¥

case 3 : cout << endl << "You have selected Exercise 3. Loading Exercise 3." << endl;
inputTsError = false;
exercise3();

case 4 : cout << endl << "You have selected Exercise 4. Loading Exercise 4." << endl;
inputTsError = false;
exercised();

case 5 : cout << endl << "You have selected Exercise 5. Loading Exercise 5." << endl;
inputTsError = false;

exercises();

default: cout << endl << "This input is invalid.” << endl;

EXERCISE 1 OPEN.” << endl;

EXERCISE 2 OPEN.” << endl;

EXERCISE 3 OPEN.” << endl;

EXERCISE 4 OPEN. endl;

EXERCISE 5 OPEN.” << endl;
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Jvold exercisel()
{
bool inputIsvalid = false;
string bookInput;

string input;

stringstream stream;
double lengthofobject = NULL;

int ShoppingCartTotal = NULL;

cout << "EXERCISE 1 OPEN.” << endl;

//User asked to enter book, will be asked over and over until book input is not blank.
while (bookInput )

{

cout << "Please enter the name of your book: "
getline(cin, bookInput);
cout << endl;

1

7/user asked to input length, will be asked over and over until input is not nothing, or until ir
while (lengthofobject == NULL || lengthofobject < @)

{

cout << "Please enter the length:
getline(cin, input);
Stream.str(input);

stream >> lengthofobject;
stream.clear();

cout << endl;
¥

7/user asked to input total number of items in shopping cart, if the value is nothing or less the
while (ShoppingCartTotal == NULL || ShoppingCartTotal < 0)

{

cout << "Please enter the total number of items in the shopping basket!
getline(cin, input);

Stream.str(input);

stream >> ShoppingCartTotal;

stream.clear();

cout << endl;

i

cout << "Your book title is :" << bookInput << "." << endl;

cout << "Your length is :" << lengthofobject << "em.” << endl;

cout << "You have " << ShoppingCartTotal << " total items in your shopping cart.” << endl;
7/calls main menu option.

mainMenuQuery();
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void mainMenuQuery()
{

///Used to ask the user if they would like to open the main men
string input;
stringstream strea

int optionSelect = 8;
//validation on option select.

while (gptionselect != 1 || optionselect != 2)
{

cout << endl << endl << "1) Go back to main menu.” << endl
getline(cin, input);

Stream.str(input);

stream >> optionSelect;

suitch (optionselect)

{

case 1: cout << end] << "Returning to main menu.” << endl;
| maintenu();

i break;

case 2: cout << endl << “"Closing program.” << endl;

| exit(e);

i break;

default: cout << endl << "Invalid Input.” << endl;
i
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lvoid exercise2()
{

string input;
Stringstrean stream;
double rectuidth
double rectheight
double rectArea = 0.60;

P

double circleArea = 0.60;

//value for pi is constant, therefore not a variable.

const double pi = 3.14159;

cout << "EXERCISE 2 OPEN." << endl;

//input with validation to prevent the user entering width as @ or lower.
while (rectiidth == @ || rectiidth < 0)

{

cout << endl << "Please enter the width of the rectangle:
getline(cin, input);

Stream.str(input);

Stream >> rectiidth;

stream.clear();

¥

7/input with validation to prevent the user entering height as @ or lower.
while (rectheight == © || rectheight < @)

{

cout << endl << "Please enter the height of the rectangle: "
getline(cin, input);

Stream.str(input);

Stream >> rectheight;

stream. clear();

¥

//calculates are of rectangle and outputs it.

rectArea = rectilidth * rectheight;

cout << endl << "Rectangle area is: " << rectArea << " cm'2.";

//input with validation to prevent the user entering radius as @ or lower.
while (radius == © || radius < 0)

{

cout << endl << "Please enter the radius of the circle: ";
getline(cin, input);

Stream.str(input);

stream >> radius;

stream.clear();

1

J/caleulates area of circle.

circleArea = pi * (radius * radius);

cout << endl << "Circle area is: " << circleArea << " cm2.";

//0utputs area of rectange that is not empty (empty being the area the circle takes up in the rects
cout << endl << "Area of rectangle without circle area is: " << rectArea - circleArea << " cm'2."
//Calls main menu dialogue options.

maintenuQuery ();
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void exercise3()

{

int count = 0;

double price[10];

double exchangeRate = 0.00;
double totalCost =

string input;
stringstream strea
cout << "EXERCISE 3 OPEN.” << endl;

//this loop sets every value to be negative to allow for the user to enter @ as a price while still allowing for validation for anything under 0.
for (count = 0 count < 10; count++)

{

! price[count] =
1

//inputs prices while also making sure prices are validated. Prices entered one at a time.
for (count = 0; count < 10; count++)

999999;

//the "\x9c" here will force the output of a £ sign.

while (price[count] < @ )
{

cout << endl << "Please enter the price for price number
getline(cin, input);

Stream.str(input);

stream >> price[count];

stream.clear();

<< count << ":\xaC";

1

| totalCost = totalCost + price[count];

7/allows for the input and validation of an exchange rate.
while (exchangeRate < @ || exchangeRate ==0)
{

cout << endl << “please enter the exchange rate: “;
getline(cin, input);

Stream.str(input);

Stream >> exchangeRate;

stream.clear();

3
J/d3zplays total and then shows it converted to euros.
cout << endl << "Your fotsl iz: \SC" << totalCost <<
maniensQuery ()1

endl << "In euros, your total cost is : EUR " << totalCost * exchangeRate << "." << endl;
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Svold exercised()

{

cout << "EXERCISE 4 OPEN.” << endl;
cout << "Yo Ho Yo Ho A Pirates Life For Me: The Game” << endl;

string input;
stringstream stream;
int playerLives = 3;

int storedTreasure[3][2];

string displayedTreasure[s][8];

string treasurespots[s][8];

int playerXeuess = -1;

int playerYeuess = -1;

int count = 0;

int count2 = 0;

int score = 0;

//Makes the known spot map for comparing to the visible map to the player.
for (count = 0 count < 8; count++)

{ for (count2 = 8; count2 < 8; count2++)
! e
5 i3
b (o o3 e 3 )
{ For (count2 count2 < 8; count2++)
§ ) = 5%

//sets stored treasure co-ordinates to an "impossible” value so that the user can enter 0.
For (count count < 3; count++)

{

storedTreasure[count][@] = -99999;
storedTreasure[count][1] = -99999;

1

//stores the treasure on the map.
for (count = 0; count < 3; count+)
{

while (storedTreasure[count][0] < @ || storedTreasure[count][6] >7)

cout << endl << "Please enter the X co-ordinate of treasure number
getline(cin, input);

Stream.str(input);

stream >> storedTreasure[count][0];

stream.clear();

<< count <<

cout << endl << "Please enter the Y co-ordinate of treasure number
getline(cin, input);
Stream.str(input);

<< count <<
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282 stream.str(input);
283 stream > storedTreasure[count][1];

284 strean.clear();

285

286

287

288 7/sets the known spots to record the mapped treasure.

289 treasureSpots[storedTreasure[0] []] [storedTreasure[8][1]] = "T";
290 treasu s[storsdTreasure[11[0]][storedTreasure[1][11] = "T";
201 treasureSpots[storedTreasure[2][0]] [storedTreasure[2][1]] = "T3
292

293 //Players turn begins.

294 while(playerLives > 0)

295

29 //Displays map for this turn.

297 for (count = 0; count < 8; countt+)

208 {

299 | cout << endl;

300 for (count2 = 0; count2 < 8; count2++)

301 {

302 | cout << " " <« displayedTreasure[count][count2];
303 3

304 cout << endl;

305

306 3

307 7/player enters x and y to guess.

308 while (playerlives > 6 8& (playerXGuess >= 0 || playerXGuess < 8) 8 (playerYGuess >= © || player¥ouess < )
309 {

310 cout << endl << "Please enter your X value. You have " << playerlives << " remaining. X:";
311 getline(cin, input);

312 Stream. str(input);

313 Stream >> playerXGuess;

314 strean. clear();

315

316 cout << endl << "Please enter your Y Value: ";

317 getline(cin, input);

318 Stream. str(input);

319 Stream >> playerY6uess;

320 strean. clear();

321 //check if area has already been discovered.

322 21’ (treasureSpots[playerXGuess] [playerYeuess] == "X")

323

324 | cout << endl << "You have already dug this treasure u
325 3

326 7/Player guesses wrong, records spot as incorrect. Loses life.
327 21’ (treasureSpots[playerXGuess] [playerYeuess] == *-*)

328

329 | cout << endl << "You guessed wrong. Life lost.” << endl;
330 treasureSpots[playerXGuess] [playerYeuess] 5

331 displayedTreasure[playerXGuess] [playerYGuess] =

332 playerLives-

333

334 3

335 //Player guesses correctly. Increments score by 1.
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//Player guesses correctly. Increments score by 1.
if (treasurespots[playerXGuess] [playerYeuess]

cout << endl << "Spot found!" << endl;
treasurespots[playerXGuess] [playerYGuess]
displayedTreasure[playerXGuess] [playerYGuess]
scoretts

//Prevents player picking an already guessed spot.
if (treasurespots[playerXcuess] [playerYeuess]

N

)

cout << endl << "You have already tried this spot. Try again.

//updates map.

For (count count < 8 count++)

cout << endl;

For (count2 count2 < 8; count2++)
{
! cout << " " << displayedTreasure[count][count2];
i
cout << endl;

1

//ends the game if victory condition is met.

if (score == 3)

{

cout << endl << "Congratulations, you wir
playerLives = 0
break;

//calls main menu dialogue.
mainMenuQuery();
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The following exercises are available to load:
1) Exercise 1: Books, Lengths and Shopping Cart

2) Exercise 2: Rectangles minus circle area

3) Exercise 3: Add up currency and convert currency

4) Exercise 4: Yo Ho, Yo Ho, a Pirates life for me.

5) Exercise 5: Checkers

Please enter the number for the exercise you wish to load:3

You have selected Exercise 3. Loading Exercise 3.
TEST. EXERCISE 3 OPEN.
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The following exercises are available to load:
1) Exercise 1: Books, Lengths and Shopping Cart

2) Exercise 2: Rectangles minus circle area

3) Exercise 3: Add up currency and convert currency
4) Exercise 4: Yo Ho, Yo Ho, a Pirates life for me.

5) Exercise 5: Checkers
Please enter the number for the exercise you wish to load:4

You have selected Exercise 4. Loading Exercise 4.
TEST. EXERCISE 4 OPEN.
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The following exercises are available to load:
1) Exercise 1: Books, Lengths and Shopping Cart

2) Exercise 2: Rectangles minus circle area

3) Exercise 3: Add up currency and convert currency

1) Exercise 4: Yo Ho, Yo Ho, a Pirates life for me.

5) Exercise 5: Checkers

blease enter the number for the exercise you wish to load:s

fou have selected Exercise 5. Loading Exercise 5.
TEST. EXERCISE 5 OPEN.




