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Aim
The aim of exercise 1 is to design a simple program that will ask the user to enter 3 separate values/entries for 3 chosen variables. These variables are in order, a book title, a measurement of length in centimeters, and number of products in a shopping cart. 

 The best choices for these variables in order would be string, float, and integer. A variable declared is used for words or numbers not immediately to be used for calculations, known as string literals. Float is used for when values with decimal points are required, so for currency, temperature, any scenario where whole numbers will not give an accurate representation of the chosen value. An integer is used for when the required value must explicitly be a whole, where a fraction of a value would not be relevant.

Background Information

Header Files
A header file is a precompiled library of defined instructions. They are used to make writing programs faster and more efficient by having common functions readily available for programmers. [1] It also prevents errors when writing code, as the basis of writing code includes declaring elements or variables, whether it is a int, class, function etc. 
Because these variables or functions may be used in other parts of the program ( where you may be using multiple .cpp files), these must be declared exactly the same, otherwise programs will not run as intended or at all.
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The first steps to design the program, and any program to be written for these following exercises, will be to first initialize the libraries that will be used. 

#include <string>
#include <iostream>       
#include <sstream>

using namespace std; 


The first line is including a header file ‘string’. This is required to use the functions such as ‘stream >> variable;’, which is part of the code required to take input from the user, and to then place it into a variable.

The second line is including header file ‘iostream’. This is required for assigning values to variables with ‘operator=’. [2]

The third line is including header file ‘sstream’. This is required for being able to operate on strings on both input and output streams. A stream is a generic term, but iostream as the chosen header allows the use of functions ‘cin’ & ‘cout’. These are used for awaiting input from the user, or to print a chosen variable or output.
The fourth line is including the namespace statement. This refers to the contextual scope of names being used in the current code. This is used primarily for short example code or trivial programs. This is not considered good practice outside of these applications as it can cause namespace pollution. Namely from defining names which may also be included in other libraries. [3]

Once the initial headers and namespace have been defined, the next part of design is to create a main function container for the code. 

int main(int argc, char* argv){}

‘int main’ is the main function of the program and is where the code to be executed will be written and contained. ‘argc’ defines argument count, and ‘argv’ defines argument vector. These commands are used to be able to provide command line arguments to be executed by the code. [4] These arguments are passed to main() when executed.

The next step in the code is to define the variables that are required for the exercise. These variables are described as a title of the book, a measurement of length in cm, and a number of items in a shopping basket.
string BookTitle = " ";
float Length = 0.0;
int ProductAmount = 0;

Setting a value to these variables is known as initialising the variables. If variables are defined but not assigned a value, it can cause errors or unexpected behaviours in the code. 

The next step will be to set up some code so that user input can be taken. 

string input = "";
stringstream stream;

The above two lines of code will allow the program to take an input from the user and utilise it into a stream, which can the be used to assign it to a chosen variable. 

cout << "Please enter a book title" << endl;

	
getline(cin, input);
stream.str(input);
stream >> BookTitle;
stream.clear();

The above lines of code will print the question to the user to input the required information, it will then make ready to accept an input from the user, it then places the input into a stream ready to be assigned, it then assigns this input to the chosen variable, and then clears the string stream ready for the next use. The code above is repeated for each of the chosen variables. After executing these lines of code, the user will have input values for each of the variables, and they are then ready for use to be called upon. 

cout << endl;
cout << "The book title you entered is: " << BookTitle << endl;
cout <<  "The length you entered is: " << Length << "cm" << endl;
cout << "The amount of product you entered is: " << ProductAmount << endl;
getchar();
The above lines of code simply print the stored values of the chosen variables to the screen. 
 [image: ]
The first question is posed. 
[image: ]
Once the input has been given for the first, the code is then repeated for the second and third. 
[image: ]

This now works to the basic brief. However, this is assuming that the user enters in the appropriate values. There is nothing in place which prevents the user from entering inappropriate values. 
[image: ]
As can be seen by the figure shown above, inappropriate values have been entered into the code, and it has produced unexpected results. The book title variable is a string type. Values can be stored as characters or numbers, so there is nothing wrong logically with what has been stored and shown here, however realistically it is unlikely that this is an appropriate book title. The second variable length, a string has been entered, so no numerical value has been assigned to this variable. This results in the initial value being printed when the program is asked to cout the value. Similarly, for the third variable product amount, it is an integer type variable, so when a negative floating point number was attempted to be assigned to it, the variable has cut off the remainder of the value, so that only -1 is stored. It is for this reason that only the integer -1 has been printed. From the perspective of having an appropriate value entered, realistically you would not normally have a minus figure for an amount of product of basket, so this is incorrect also. 

For the reasons shown above, it is required to provide input validation. Input validation is putting in place a method or function that will prevent or deter a user from attempting to input values which would otherwise be inappropriate or irrelevant. 



Null input check
It is important to know what should be considered a realistic value in the context of the program. In this exercise, having characters and numbers in a string for the value for the book title would be possible, so it is up to the user to make sure it is the correct input. The input validation for this will be designed such as if the user enters no input, or enters numbers, then the input will return an error message.

if (input.compare(BookTitle) != 0)
cout << input << "Entry cannot be empty, please enter a valid title." << endl;

The above code compares the entry of input, to the already assigned value of BookTitle “ “. If it is any shorter than this, then it will return "Entry cannot be empty, please enter a valid title." .

[image: ] 
 
It will then carry on with executing the rest of the program.  If a valid input is seen, then it will carry on with the code. 
[image: ]

For validation of the 2nd and 3rd questions, it will be required that no characters be entered as displayed before, where entering characters will bring back the value which was assigned to the variables when they were initialized.







getline(cin, input);
stream.str(input);

while (ProductAmount < 1 || ProductAmount > 999) {
cout << "Invalid amount, re-enter: ";
cin >> ProductAmount;

getline(cin, input);
stream.str(input);
	}
stream >> ProductAmount;
stream.clear();

The above code has entered a sanity check for the values being entered for ProductAmount variable. This ensures that only a realistic value of anything between 1 and 999 can be entered.
[image: ]
Demonstration of the above input validation. The input request will loop until a valid entry is input and will provide an error message to state the error. This method though does not prevent any floating-point numbers from being entered and will simply drop the remaining digits if a float has been entered. 

The program now runs as per the required brief, validates that a title will be read in for Q1, and checks for sane inputs in Q2 & 3, however will still take digits in Q1 for a book title, and will drop floating point numbers for Q3.
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The aim of exercise 2 is to take the below shape and allow users to input a height and width of the rectangle and calculate the area. The total area must then be calculated, and the empty shapes within the rectangle must be removed from the total. 

[image: ]

For this assumption, to gather respective sizes approximately, the width of the rectangle is 10, the height is 4. The box width*height is 2*1.5, and the radius of the circle is also 1.5. These assumptions will assist in the calculations of the area for the program, so that the ratios can be applied to any measurements given in by the user. 
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User enters rectangle height
Entry is assigned in variable
Variable is multiplied by 0.2
Assigned to both radius and box height variables
User enters rectangle width
Entry is saved in variable
Variable is multiplied by 0.375
Assigned to Box Width
Area calculations made for all shapes
Total area is calculated ( Rectangle – ( circle & box))
Area is printed to screen 
[image: ]
Input for the height is requested

[image: ]
Input for the width is requested
[image: ]
The result is displayed.
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To prevent the program from having invalid input, input validation to make sure only float type input is taken is required.

while (!convertOK)
	{

		getline(cin, input);
		stream.str(input);
		stream >> RHeight;
		stream.clear();


		stringstream convert(input); 

		if (convert >> CheckInput) 
		{
			string leftovers;
			getline(convert, leftovers); 

			if (leftovers == "") 
			{
				convertOK = true;
			}
			else {
				cout << "Not a valid input! Try again: ";
			}
		}
		else {
			cout << "Not a valid input! Try again: ";
		}

	}

	convertOK = false;

The above input validation checks to make sure that the input through stream string can be converted to a number from a string type. If it is not able to, then leftovers will be left with no value, and will assign convertOK value to true, which will end the loop and the code will continue to assign the input into RHeight (The same has been done for RWidth also).

If there is a value in leftovers, the program will print that it was not a valid input and ask the user to attempt again. 

The end line assigns the value of convertOK back to false, otherwise the code will not run for the input for RWidth as convertOK will have the value of true assigned to it and will skip the validation lines. 

[image: ]

This form of input validation also works if the input starts with a number but also has characters in it. 
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Exercise 3 is about asking the user to entire a list of prices and save them into an array, and then to print out all of the entered prices as GBP. The second part is to then sum up all of these figures from the array, and thirdly to convert the total GBP into the total as EUR. 

This will involve an array, and a loop to line up the input for each of the array markers.




 [image: ]
First the user is asked for the 1st price, and the code will loop through to a total of 5 prices. 
[image: ]
Once the last price has been entered, the program will simultaneously print the list of prices entered in GBP, the total in GBP, and then the total in EUR.

[image: ]
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The input validation used is the same in the last exercise, to prevent strings with characters from being entered. 
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Exercise 1
#include <string>
#include <iostream>       
#include <sstream>


using namespace std;

int main(int argc, char* argv)
{
	string BookTitle = "";
	float Length = 0.0;
	int ProductAmount = 0;

	string input = "";
	stringstream stream;

	cout << "Please enter a book title" << endl;

	
	getline(cin, input);
	stream.str(input);

	if (input.compare(BookTitle) == 0) {
		cout << input << "Entry cannot be empty, please enter a valid title." << endl;

		stream >> BookTitle;
		stream.clear();
	}
	
	

	

	cout << "Please enter your chosen length (in cm)" << endl;

	
	getline(cin, input);
	stream.str(input);
	stream >> Length;
	stream.clear();

	getline(cin, input);
	stream.str(input);

	while (Length < 0.01 || ProductAmount > 999.99) {
		cout << "Invalid amount, re-enter: ";
		cin >> Length;

		getline(cin, input);
		stream.str(input);
	}
	stream >> Length;
	stream.clear();
	
	
	
	cout << "Please enter in your product amount:" << endl;

	getline(cin, input);
	stream.str(input);

	while (ProductAmount < 1 || ProductAmount > 999) {
		cout << "Invalid amount, re-enter: ";
		cin >> ProductAmount;

		getline(cin, input);
		stream.str(input);
	}
	stream >> ProductAmount;
	stream.clear();

	
	

	
	

	cout << endl;
	cout << "The book title you entered is: " << BookTitle << endl;
	cout <<  "The length you entered is: " << Length << "cm" << endl;
	cout << "The amount of product you entered is: " << ProductAmount << endl;
	getchar();
}
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#include <string>
#include <iostream>       
#include <sstream>


using namespace std;

int main(int argc, char* argv)
{
	float RHeight = 0, RWidth = 0, BHeight = 0, BWidth = 0, CRadius = 0, CPie = 3.14, BArea = 0, CArea = 0, RArea = 0, RTotalArea = 0, CheckInput = 0;
	bool convertOK=false;

	string input = "";
	stringstream stream;

	cout << "Please enter height of the rectangle" << endl;


	while (!convertOK)
	{

		getline(cin, input);
		stream.str(input);
		stream >> RHeight;
		stream.clear();


		stringstream convert(input); 

		if (convert >> CheckInput) 
		{
			string leftovers;
			getline(convert, leftovers); 

			if (leftovers == "") 
			{
				convertOK = true;
			}
			else {
				cout << "Not a valid input! Try again: ";
			}
		}
		else {
			cout << "Not a valid input! Try again: ";
		}

	}

	convertOK = false;
	

	BHeight = (RHeight * 0.2);
	CRadius = BHeight;

	cout << "Please enter the width of the rectangle" << endl;

	while (!convertOK)
	{

		getline(cin, input);
		stream.str(input);
		stream >> RWidth;
		stream.clear();


		stringstream convert(input);

		if (convert >> CheckInput)
		{
			string leftovers;
			getline(convert, leftovers);

			if (leftovers == "")
			{
				convertOK = true;
			}
			else {
				cout << "Not a valid input! Try again: ";
			}
		}
		else {
			cout << "Not a valid input! Try again: ";
		}

	}
	

	BWidth = (RWidth * 0.375);


	//cout << "RHeight" << RHeight << endl << "RWidth" << RWidth << endl << "BHeight" << BHeight << endl << "BWidth" << BWidth << endl << "CRadius" << CRadius << endl;


	BArea = BWidth * BHeight;
	CArea = CRadius * (CPie * CPie);
	RArea = RWidth * RHeight;

	RTotalArea = RArea - CArea - BArea;

	cout << "Your total area minus the empty space is: " << RTotalArea << endl;



	getchar();
}










[bookmark: _Toc38636218]Exercise 3 
#include <string>
#include <iostream>       
#include <sstream>


using namespace std;

int main(int argc, char* argv)
{
	int count = 0, i=5;
	float prices[5] = { 0,0,0,0,0 }, checkInput = 0, GBPTotal = 0, EURTotal = GBPTotal * 1.14;
	bool convertOK = false;
	string input = "";
	stringstream stream;
	cout.precision(2);

	

	for (count = 0; count < i; count++)
	{
		cout << "Please enter price number " << (count+1) << endl;

			while (!convertOK)
			{

				getline(cin, input);
				stream.str(input);
				stream >> prices[count];
				stream.clear();


				stringstream convert(input);

				if (convert >> checkInput)
				{
					string leftovers;
					getline(convert, leftovers);

					if (leftovers == "")
					{
						convertOK = true;
					}	
					else {
						cout << "Not a valid input! Try again: ";
					}
				}
				else {
					cout << "Not a valid input! Try again: ";
				}
				
			}

			convertOK = false;

	}

	cout << "These are the prices that you entered : " << endl;

	for (count = 0; count < i; count++) {

		
		cout << fixed << (char)156 << prices[count] <<  ", ";
	}

	cout << endl;

	cout << "The sum of these costs is: " << endl;


	for (count = 0; count < i; count++) {

		GBPTotal = prices[count] + GBPTotal;
		
	}
	cout << fixed << (char)156 << GBPTotal << endl;


	
	cout << fixed << (char)156 << GBPTotal << " in EUR is: EUR" << GBPTotal*1.14 << endl;


	getchar();
}
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