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Introduction
This assignment brief has been written to demonstrate the understanding of syntax, semantics, and the software constructs of the programming language of C++.
This is shown by deploying the language of C++ to develop the appropriate programs with well-defined scenarios. 
[bookmark: _Toc38663462]Exercise 1
Exercise 1 will present how variables can contain different types of values. The program will request the user to input three variables; A book title, a measure of length (e.g. 5.45cm), and how many more products the user would like to add to a shopping cart. The program will also need to provide appropriate validation of the input values. If the validation is successful and all values have been entered, the program will then display the input variables onto the screen.

[bookmark: _Toc38663463]Analysis and design of the program.
To implement the required features of the program, Microsoft Visio was used to illustrate the logic of the program in the form of a Business Process Model Notation (BPMN) diagram which can be seen in Fig 1.[1] The program will start by requesting the user to input the name of a book title this will be stored as a string, then the program will perform validation checks on the input variable and if the validation checks are correct, the program will then store the value as a string in an array. [2] Once the title has been stored the program will request the length of the book in cm. The user will need to input an integer value before validation will return true.[3] The program will then ask how many more products would like to be entered into the shopping cart. The user will need to enter a valid integer between 0 and 100 before validation will return true. When validation of the variable returns true, If the value is equal to zero the program will display the values entered to the shopping cart, which are the book title and the size of the book. The values of the book title and the size of the book will be stored in an array.[4] If the user enters more than 0 and less than 100 the program will request the user to input that many products into the shopping cart. Once the user has input as many books as instructed the program will display the values that have been input into the shopping cart.


[bookmark: _Toc38663475]Figure 1 - BPMN Design of the variable type program
[bookmark: _Toc38663464]Implementation
The program was created in Microsoft Visual Studio. The code written below is compiled in C++ and has been annotated.
#include <string>
#include <iostream>
#include <sstream>
#include <windows.h>

using namespace std;

//functions
bool characterCount(string x, int y);

string inputWords(string x);

double inputNumber(double x);

int inputNumberChoice(int x);

bool checkValue(double x, bool flag);

// Main
int main(int argc, char* argv[])
{
	// Variables

	// Book input and Array
	string booktitle;
	string books[100];
	//Check valid Book
	bool validBook = false;
	// check valid character entry variable initialization.
	bool validTitle = false;
	int maxChar = 30;
	bool validLength = false;
	// Variables for Measures
	double measure = 0;
	double measures[100];
	// Variables for shoppingCart
	int loopCount = 1;
	int shoppingCart = 1;
	bool programEnd = false;
	int choice = 0;


	//Introduction
	cout << "Input titles of books and their length and display the data once entered.";
		   
	// Keep Adding products until Limit is met
		for (int i = 0; i < loopCount; i++)
		{
		
			// Input Valid Book Title
			while(validTitle != true)
			{
				// Request user to input a book title.
				cout << "\nInput book title " << i + 1 << ": ";
				booktitle = inputWords(booktitle);
				// check if booktitle character count is more than maximum allowed return true or false
				validBook = characterCount(booktitle, maxChar);
				//Is the book title and other validation true?
				if (validBook == true)
				{
					// if true, store the book title
					books[i] = booktitle;
					validTitle = true;
				}
				else
				{
					// else invalid entry and try again.
					cout << "Invalid entry";
					validTitle = false;
				} 

			}
			// reset validity of title
			validTitle = false;

			// Input a valid length of measure.
			while (validLength != true)
			{
			// Request user input and validate
				cout << "Input length of book " << i + 1 << " in cm : ";
				measure = inputNumber(measure);
				// check if measure is valid and return the value.
				validLength = checkValue(measure, validLength);
				measures[i] = measure;
			}
			// reset validity of measure
			validLength = false;
			// if first time through the loop.
			if (i == 0)
			{
				// Request user to input how many products they would like to add to the shopping basket.
				cout << "\nHow many more books would you like added to the basket?";

				shoppingCart = inputNumberChoice(shoppingCart);
				// increase the loopCount by how many more products they would like to add.
				loopCount = loopCount + shoppingCart;
			}
		}
		// Complete.
		cout << "\nComplete";
		cin.get();
		system("CLS");

		// Output the values of the array.
		cout << "\nThe values you entered were:";
		cout << "\n\nBook # |  Title    |    Length\n";
		for (int i = 0; i < loopCount; i++)
		{
			// Display Book title and measures from array and their index.
			cout << "Book " << i+1 << " | ";
			cout << books[i] <<   "   |   "   << measures[i] << "cm\n";
		}

		cout << "Thank you. Program Terminated";
		cin.get();
	return 0;
}




// Input a price and check its appropriate.
string inputWords(string x)
{
	bool flag = false;
	// Loop until valid.
	while (flag != true)
	{
		//Accept user input.
		string input;
		getline(cin, input);
		// if not a letter . or too big for data type
		if (input.find_first_not_of("abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ -0123456789") != string::npos)
		{
			cout << "Invalid input.";
			flag = false;
		}
		else {
		x = input;
		flag = true;
		}
	}

	// return user Input.
	return x;
}

// Count characters
bool characterCount(string x, int y)
{
	bool flag = false;
	int count = 0;
	// Loop through each character in string
	for (int i = 0; x[i]; i++)
	{
		//increase the count
		count++;
		// if the count is more than the max return true or false
		if (count > y)
		{
			flag = false;
		}
		else {
		flag = true;
		}
	}

	//return the bool value
	return flag;
}

double inputNumber(double x)
{
	bool flag = false;
	// Loop until valid.
	while (flag != true)
	{
		//Accept user input.
		string input;
		stringstream stream;
		getline(cin, input);
		stream.str(input);
		// if not a number or .
		if (input.find_first_not_of("0123456789.") != string::npos)
		{
			cout << "Invalid input.";
			stream.clear();
			flag = false;
		}
		else {
			stream >> x;
			stream.clear();
			flag = true;
		}
	}

	// return user Input.
	return x;
}
int inputNumberChoice(int x)
{
	bool flag = false;
	// Loop until valid.
	while (flag != true)
	{
		//Accept user input.
		string input;
		stringstream stream;
		getline(cin, input);
		stream.str(input);
		// if not a number.
		if (input.find_first_not_of("0123456789") != string::npos)
		{
			cout << "Invalid input.";
			stream.clear();
			flag = false;
		}
		else {
			stream >> x;
			// if x >= 100 too many characters
			if (x >= 100)
			{
				cout << "Cannot process that many values at once";
				stream.clear();
				flag = false;
			}
			stream.clear();
			flag = true;
		}
	}

	// return user Input.
	return x;
}

// check if value is less than 0 if so the value is too small. return a true or false
bool checkValue(double x, bool flag)
{
	if (x <= 0)
	{
		cout << "Measurement is too small.";
		flag = false;
	}
	else {
		cout << "Thank you";
		flag = true;
	}
	return flag;
}

[bookmark: _Toc38663465]Testing
Each subprocess of the program was tested to check if implementation worked and validation functions worked correctly.
i. The input value when entering a book title was tested by entering a book title:
[image: ]
[bookmark: _Toc38663476]Figure 2 - Exercise 1 subprocess for entering a book title
	Result: The value was input correctly which can be seen in Fig 2.
ii. The input value when entering a book title was tested by entering numbers:
[image: ]
[bookmark: _Toc38663477]Figure 3 - Exercise 1 validation test for the book title
Result: The validation function accepted the variable as some book titles have numbers in them which can be seen in Fig 3. 

iii. The input value when entering a book title was tested by entering special characters:
[image: ]
[bookmark: _Toc38663478]Figure 4 - Exercise 1 validation test for the book title (special characters)
Result: The program displayed an invalid input and requested the user input again. There seems to be an error in the code’s validation function which can be seen in Fig 4.

iv. The input value when entering a book title was tested by entering more than 30 characters:
[image: ]
[bookmark: _Toc38663479]Figure 5 - Exercise 1 validation test for book title (more than 30 characters)
Result: Invalid entry was displayed correctly if more than 30 characters were entered and requested the user to input the value which can be seen in Fig 5.

v. The length of the book subprocess was tested by entering a valid float: 
[image: ]
[bookmark: _Toc38663480]Figure 6 - Exercise 1 validation test for measurement value
Result: The program worked correctly and requested the user to input how many more books would like to be added to the basket which can be seen in Fig 6.
vi. The length of book subprocess was tested with negative numbers:
[image: ]
[bookmark: _Toc38663481]Figure 7 - Exercise 1 validation test for measurement value (negative numbers)
Result: The program displayed an Invalid Input and requested the user to enter the value again which can be seen in Fig 7.

vii. The length of the book subprocess was tested by entering characters:
[image: ]
[bookmark: _Toc38663482]Figure 8 - Exercise 1 validation test for measurement value (letters and words)
Result: The program displayed Invalid input and requested the user to input a value again which can be seen in Fig 8.

viii. Shopping basket inclusion process was tested by entering a correct value:
[image: ]
[bookmark: _Toc38663483]Figure 9 - Exercise 1 validation test for the shopping basket
Result: The program requested the user to input 5 more products and stored the variables to their respective array which can be seen in Fig 9.

ix. The input validation process was tested if the input would accept characters:
[image: ]
[bookmark: _Toc38663484]Figure 10 - Exercise 1 validation test for the shopping basket (letters)
Result: The program displayed an invalid input and requested the user to input a valid value which can be seen in Fig 10.

x. The input validation process was tested if the input would accept special characters:
[image: ]
[bookmark: _Toc38663485]Figure 11 - Exercise 1 validation test for shopping basket (special characters)
Result: The program displayed Invalid input and requested input from the user again which can be seen in Fig 11.

xi. The input validation was tested again and a value of over 100 was entered:
[image: ]
[bookmark: _Toc38663486]Figure 12 - Exercise 1 validation test for shopping cart (maximum value)
Result: The validation process displayed correctly that too many values at once and requested the user input for the next book title which can be seen in Fig 12.

xii. The program was tested fully by inputting the correct values to test the final output:[image: ]
[bookmark: _Toc38663487]Figure 13 - Exercise 1 full program input test 1

[image: ]
[bookmark: _Toc38663488]Figure 14 - Exercise 1 full program input test 2
Result: The program accepted the required values which can be seen in Fig 13 and then displayed how many values were entered, the book title, and the book's length. The program terminated after completion which can be seen in Fig 14.

[bookmark: _Toc38663466]Exercise 2
This exercise will allow the user to enter the dimensions of a container, then allow the user to input the dimensions of a circle inside the container. The program will also request the user to input another container inside of the area remaining. The program will calculate the total area remaining of both the large container when the circle and smaller square container are inside and then display these values.
[bookmark: _Toc38663467]Analysis and design of the program.
The design of this program was created in Visio and can be seen in Fig 15. The logic of this program was to request the user to input a height value and if valid to return true. The height value entered must be a number otherwise the request will return false this can be seen in Fig 16. The program will request the user to input a valid width and check if the value is valid. If valid, the program will continue and calculate the maximum sized circle the user can enter and display the maximum radius.[5] The program will continue and display the maximum size and request the user to enter a value. This value will be validated to check if a correct input has been entered. The program will calculate the diameter of the user’s input radius value and if that value is equal to the width and height of the container the program will display the remaining area. If the diameter of the circle is less than the height or width, then the program will allow the user to input another container inside. The program will request the user to input height and width, these values will be validated. The program will calculate the area remaining, minus the area of the second container, and display this value.



[bookmark: _Toc38663489]Figure 15 - Exercise 2 BPMN Diagram
[image: ]
[bookmark: _Toc38663490]Figure 16 - Exercise 2 BPMN Check if valid
[bookmark: _Toc38663468]Implementation
The program was implemented in Visual studio. The code below is written in C++.

#include <string>
#include <iostream>
#include <sstream>
#include <windows.h>
#include <iomanip> // Sets the precision of values

# define PI 3.14159265358979323846 //Define Pi

using namespace std;

// Functions
// Input a valid number function
float inputValue(float x);

// Find the max radius that can be entered
float findMaxCircleRadius(float x, float y);

// Take a value and compare it function
float inputValueCheck(float x);

// Find the area
float squareArea(float x, float y);

// Find the area of a circle
float areaCircle(float x);

// Find the diameter of a circle
float findCircleDiameter(float x);

// Find the remaining value from a value.
float findRemaining(float x, float d);


// Main Program

int main(int argc, char* argv[])
{
	// Container Variables
	float containerInputHeight = 0;
	float containerInputWidth = 0;
	float containerArea = 0;

	// Circle Variables
	float maxCircle = 0;
	float circleInput = 0;
	float circleArea = 0;
	float diameter = 0;

	// Remaining Variables
	float remainingArea = 0;
	float remainWidth = 0;
	float remainHeight = 0;

	// Second container variables
	float sndContainerH = 0;
	float sndContainerW = 0;
	float maxSndContainerH = 0;
	float maxSndContainerW = 0;
	float sndContainerArea = 0;




	// Introduction
	cout << "This program will calculate the remaining floor area of a container, with a circle and a box inside of it.\n";

	// Request the user to input the height of the outer container
	cout << "Input the Height of the outer container. \n";
	containerInputHeight = inputValue(containerInputHeight);
	// Request the user to input the width of the outer container
	cout << "Input the Width of the outer container. \n";
	containerInputWidth = inputValue(containerInputWidth);

	// Calculate the containers area
	containerArea = squareArea(containerInputHeight, containerInputWidth);
	// Calculate the maximum radius
	maxCircle =	findMaxCircleRadius(containerInputHeight,containerInputWidth);

	// Request the user to input a radius of the circle.
	cout << "\nPlease Input the radius of the circle you would like to include.\n";
	// Display maximum value
	cout << "The largest radius you can enter is " << maxCircle << " cm\n";
	// set the precision of output
	cout << setprecision(2) << fixed;
	// request input and store the value in circleInput once has been checked.
	circleInput = inputValueCheck(maxCircle);
	// Calculate the circles area.
	circleArea = areaCircle(circleInput);
	//calulate the diameter.
	diameter = findCircleDiameter(circleInput);
	// calulate the remaining area
	remainingArea = containerArea - circleArea;
	// If the diameter of the circle entered is the same as the container width and height
	if (diameter == containerInputHeight && diameter == containerInputWidth)
	{
		cout << "It is difficult to include a second box inside this area." << "\n";
		// calculate the remaining area
		remainingArea = containerArea - circleArea;
		cout << "The remaining area is " << remainingArea << " cm squared";
	}
	// if the diameter of the circle is less than height or the width then another box can be added
	else if (diameter < containerInputHeight || diameter < containerInputWidth)
	{
		// if container height more than the width
		if (containerInputHeight > containerInputWidth)
		{
			//set max width & find the remainder (Container height - diamater)
			maxSndContainerH = findRemaining(containerInputHeight, diameter);
			// set max width to be the same as container width.
			maxSndContainerW = containerInputWidth;


		}
		// if container width is more than the height
		else if (containerInputWidth > containerInputHeight)
		{
			// set max width & find the remainder (container width - diameter)
			maxSndContainerW = findRemaining(containerInputWidth, diameter);
			// set max height to be the same as container height
			maxSndContainerH = containerInputHeight;

		}
		// Input second container width and height.
		cout << "\nPlease enter the height of the second container \n";
		cout << "The max height you can enter is " << maxSndContainerH << " cm\n";
		sndContainerH = inputValueCheck(maxSndContainerH);
		cout << "\nPlease enter the width of the second container \n";
		cout << "The max width you can enter is " << maxSndContainerW << " cm\n";
		sndContainerW = inputValueCheck(maxSndContainerW);

		//calculate the second containers area
		sndContainerArea = sndContainerH * sndContainerW;
		// calculate the remaining area
		remainingArea = remainingArea - sndContainerArea;
		cout << "\nThe remaining area is " << remainingArea << " cm squared";
	}

	cin.get();
	return 0;
}


// Input a floating point number
float inputValue(float x)
{

	bool flag = false;

	while (flag != true)
	{
		string input;
		stringstream stream;

		cout << "Input the measurement in cm: ";

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

		if (input.find_first_not_of("0123456789.") != string::npos)
		{
			cout << "Invalid input.\n";
			stream.clear();
			flag = false;
		}
		else {
			stream >> x;
			flag = true;
		}
	stream.clear();
	}

	
	return x;
}
// Check input is valid
float inputValueCheck(float x)
{

	bool flag = false;
	float y = 0;

	while (flag != true)
	{
		y = inputValue(y);

			if (y > x)
			{
				cout << "This number is too big" <<  "\n Please try again.";
				flag = false;
				
			}
			else {
				flag = true;
			}
			
		}

	return y;
}


// choose which is largest and then calculate the radius from a given diameter.
float findMaxCircleRadius(float x, float y)
{
	float result = 0;

	if (x > y)
	{
		result = y / 2;
	}
	else if (y > x)
	{
		result = x / 2;
	}
	else {
		result = x / 2;
	}

	return result;
}
// calculate the area of a square
float squareArea(float x, float y)
{
	float result;

	result = x * y;

	return result;
}
// calculate the diameter of the circle from the radius
float findCircleDiameter(float x)
{
	float radius = x;
	float diameter;
	diameter = radius * 2;
	return diameter;
}
// calculate the area of a circle
float areaCircle(float x)
{
	float resultant;
	float radius = x;
	float radiusSq = radius * radius;

	resultant = (float)PI * radiusSq;

	return resultant;
}
// find the remaining value
float findRemaining(float x, float d)
{
	float result = 0;

	result = x - d;

	return result;
}



[bookmark: _Toc38663469]Testing
Each subprocess of the program was tested to check if implementation worked and functions worked correctly.
i. The input values of height and width of the first container were tested with correct values:
[image: ]
[bookmark: _Toc38663491]	Figure 17 - Exercise 2 Validation Height & Width Input
	Result: The program worked correctly and displayed the largest radius that could fit which 	can be seen in Fig 17.

ii. The height and width measurements were tested with characters:
[image: ]
[bookmark: _Toc38663492]Figure 18  - Exercise 2 Validation Height & Width Input (characters)
Result: The validation functions worked correctly and displayed invalid input then requested the user to input the value again which can be seen in Fig 18.

iii. The height and width input validation functions were tested by entering special characters and negative numbers:
[image: ]
[bookmark: _Toc38663493]	Figure 19 - Exercise 2 Input Validation (special characters)
Result: The program displayed invalid input when a special character or negative number was entered which can be seen in Fig 19.

iv. The radius input was tested by entering the same radius as the maximum:
[image: ]
[bookmark: _Toc38663494]Figure 20 - Exercise 2 Input Validation of circle
Result: The program correctly displayed that a second box would be difficult to fit and displayed the remaining area which can be seen in Fig 20.

v. The radius input value was tested with different height and width measurements:
[image: ]
[bookmark: _Toc38663495]Figure 21 Exercise 2 Input Validation (measurement tests)
Result: The program requested the user to input a second container which can be seen in Fig 21.

vi. The program was tested by entering correct values into the second container:
[image: ]
[bookmark: _Toc38663496]Figure 22 Exercise 2 Correct values
Result: The program displayed the maximum height, which could be entered and the maximum width the second container could be. The remaining area was calculated and displayed which can be seen in Fig 22.

vii. The same values were entered into the Height and width of the container and a smaller radius of the circle was entered:
[image: ]
[bookmark: _Toc38663497]Figure 23 Exercise 2 Program Error
Result: The program displayed 0 as a maximum height, which shows there is an error within the program that needs to be debugged.[6]

viii. The circle input subprocess was tested by entering characters:
[image: ]
[bookmark: _Toc38663498]Figure 24 - Exercise 2 Input validation of radius input
Result: The program displayed invalid input and requested input from the user again which can be seen in Fig 24.


[bookmark: _Toc38663470]Exercise 3
This exercise will allow the user to input prices into an array. The program will then calculate the total price and allow the user to convert the values to another currency, then display the stored values.

[bookmark: _Toc38663471]Analysis and design of the program.
The program has been designed to allow the user to input values in which to convert and store in an array, then display the data.[7] The program will start by requesting the user to input how many prices to convert. This value will be checked via a function and if the value is a number will return true. The program will create an array of the size that the user requested.[8] The program will request the user to input a price and return true if the value is a number. If the total number of entries entered is equal to the array size entered the program will convert the values, display them, and then end. If the total number of entries is not equal to the array size entered, the program will keep repeating using a for-loop until the total is equal to the number of entries.[9] Once complete the program will convert each variable in the array by multiplying the value by its currency rate and display the values.[10]


[bookmark: _Toc38663499]Figure 25 - BPMN Diagram of Exercise 3



[bookmark: _Toc38663500]Figure 26 - BPMN Diagram of checkValid process

[bookmark: _Toc38663472]Implementation
The program was created in Microsoft Visual Studio. The code written below is compiled in C++ and has been annotated.

#include <string>
#include <iostream>
#include <sstream>
#include <windows.h>
#include <iomanip> // Sets the precision of values


using namespace std;

// Function declaration.

int inputPriceIndex(int x);
double inputPrice(double x);
int inputChoice(int x);


// Main
int main(int argc, char* argv[])
{
	// Initialize variables
	int prices = 0;
	double userPrice = 0;
	double total = 0;
	int choice = 0;
	double conversion = 0;

	//conversion rates
	double euro = 1.14;
	double usd = 1.24;
	double coin = 0.00016;

	// Introduction
	cout << "\n-- -- GBP Currency Conversion Tool -- --\n\n";
	cout << "Please enter the amount of prices needed: "; 
	//request user to input the total prices to be entered.
	prices = inputPriceIndex(prices);
	cout << "\n";


	// Create Array
	double* array = new double[prices];

	// Input values into array and calculate the total value of the entered prices.
	for (int i = 0; i < prices; i++)
	{
		cout << "Please input product price #" << i + 1; 
		cout << " : " << (char)156;
		// request user to input a value
		userPrice = inputPrice(userPrice);
		// store value to the array
		array[i] = userPrice;
		// each iteration of the loop, increase original total + userPrice
		total = total + userPrice;
	}
	
	//Request user to input currency to convert.
	cout << "\nThank you\n";
	cout << "Total value: " << (char)156 << total;
	cout << "\nWhich currency would you like to convert?";
	cout << "\n [1] Euro's";
	cout << "\n [2] USD";
	cout << "\n [3] Bitcoin\n";
	cout << "I would like to choose: ";
	// Request user choice
	choice = inputChoice(choice);

	// check choice.

	//If choice is euro
	if (choice == 1)
	{
		// loop through the index values
		for (int i = 0; i < prices; i++)
		{
			cout << setprecision(2) << fixed;
			cout << "\nPrice - " << i + 1;
			cout << " : " << "E ";
			// check array value and multiply by its exchange rate and store.
			array[i] = array[i] * euro;
			// display the calculated value
			cout << array[i];
			// calculate total converted value.
			conversion = conversion + array[i];
		}
	}
	//If choice is USD
	else if (choice == 2)
	{
		// loop through the index values
		for (int i = 0; i < prices; i++)
		{
			cout << setprecision(2) << fixed;
			cout << "\nPrice - " << i + 1;
			cout << " : " << (char)36 << " ";
			// check array value and multiply by its exchange rate and store.
			array[i] = array[i] * usd;
			// display the calculated value
			cout << array[i];
			// calculate total converted value.
			conversion = conversion + array[i];
		}
	}
	//If choice is bitcoin
	else {
		// loop through the index values
		for (int i = 0; i < prices; i++)
		{
			cout << setprecision(6) << fixed;
			cout << "\nPrice - " << i + 1;
			cout << " : " << "c ";
			// check array value and multiply by its exchange rate and store.
			array[i] = array[i] * coin;
			// display the calculated value
			cout << array[i];
			// calculate total converted value.
			conversion = conversion + array[i];
		}
	}
	// Display total converted value.
	cout << "\nThe total currency value is: ";
	// Display euro total.
		if (choice == 1)
		{
			cout << setprecision(2) << fixed;
			cout  << conversion << " " << "Euro";
		}
	// Display USD total.
		if (choice == 2)
		{
			cout << setprecision(2) << fixed;
			cout << conversion << " " << (char)36;
		}
	// Display Bitcoin value
		if (choice == 3)
		{
			// Changed precision display to display Bitcoin value
			cout << setprecision(6) << fixed;
			cout << conversion << " bcoin";
		}


// END PROGRAM
	cin.get();
	return 0;
}

// Input a valid choice number value and check its acceptable.
int inputChoice(int x)
{
	bool flag = false;
	// Loop until valid.
	while (flag != true)
	{
		// Take input.
		string input;
		stringstream stream;
		getline(cin, input);
		stream.str(input);

		// If value is not a number or .
		if (input.find_first_not_of("0123456789.") != string::npos)
		{
			cout << "Invalid input.\n Enter value: ";
			stream.clear();
			flag = false;
		}
		//if it is a number or .
		else {
			//store value and check it the correct choice.
			stream >> x;
			if (x >= 4 || x <= 0)
			{
				cout << "Invalid input.\n Enter value: ";
				stream.clear();
				flag = false;
			}
			// If value is between 1 and 3. end loop.
			else {
			flag = true;
			}
		}
		stream.clear();
	}
	// return the value.
	return x;
}
// Input a valid index number and check its appropriate.
int inputPriceIndex(int x)
{
	bool flag = false;

	// Loop until valid.
	while (flag != true)
	{
		// Take input onto the stringstream.
		string input;
		stringstream stream;
		getline(cin, input);
		stream.str(input);

		// If value is not a number or .
		if (input.find_first_not_of("0123456789.") != string::npos)
		{
			cout << "Invalid input.\n Enter value: ";
			stream.clear();
			flag = false;
		}
		//if value is a number or . 
		else {
			stream >> x;
			// if the value is less than 0, or more than 500
			if (x >= 500 || x <= 0)
			{
				cout << "Invalid input.\n Enter value: ";
				stream.clear();
				flag = false;
			}
			// if the value is set at 0, invalid input.
			else if (x == 0)
			{
				cout << "Invalid input.\n Enter value: ";
				stream.clear();
				flag = false;
			}
			// if input is acceptable end loop.
			else {
				flag = true;
			}
		}
		stream.clear();
	}

	// return user input.
	return x;
}

// Input a price and check its appropriate.
double inputPrice(double x)
{
	bool flag = false;
	// Loop until valid.
	while (flag != true)
	{
		//Accept user input.
		string input;
		stringstream stream;
		getline(cin, input);
		stream.str(input);
		// if not a number or . or too big for data type
		if (input.find_first_not_of("0123456789.") != string::npos)
		{
			cout << "Invalid input.\n Enter value: ";
			stream.clear();
			flag = false;
		}
		// if a valid number
		else {
			stream >> x;
			// If 0 is entered. invalid input.
			if (x == 0)
			{
				cout << "Invalid input.\n Enter value: ";
				stream.clear();
				flag = false;
			}
			// end loop.
			else {
				flag = true;
			}
		}
		stream.clear();
	}

// return user Input.
	return x;
}

[bookmark: _Toc38663473]Testing
i. The total price values input validation process was tested with the correct value:
[image: ]
[bookmark: _Toc38663501]	Figure 27 - Exercise 3 Input validation
	Result: The program worked correctly and requested the user to input a product price which 	can be seen in Fig 27.
ii. The total prices needed process was tested by entering characters and numbers:
[image: ]
[bookmark: _Toc38663502]	Figure 28 - Exercise 3 total prices validation
Result: The program displayed an invalid input and requested the value again which can be seen in Fig 28.

iii. The program was tested by entering special characters:
[image: ]
[bookmark: _Toc38663503]	Figure 29 Exercise 3 total prices validation (special characters)
Result: Invalid input was displayed, and the value requested again which can be seen in Fig 29.

iv. The total prices needed process was tested with negative numbers:
[image: ]
[bookmark: _Toc38663504]	Figure 30 Exercise 3 total value validation (negative numbers)
Result: Invalid input displayed correctly and requested the user input again which can be seen in Fig 30.
v. The product price value was entered correctly to test correct function:
[image: ]
[bookmark: _Toc38663505]Figure 31 - Exercise 3 product price input validation
Result: The program displayed that the correct values had been entered and displayed the total value of the values entered and requested the user to choose which currency to convert the values too which can be seen in Fig 31.
vi. The currency choice process was tested with correct values:
[image: ]
[bookmark: _Toc38663506]	Figure 32 Exercise 3 Conversion
	Result: The program correctly outputs the converted currency value and the total currency 	of the values entered which can be seen in Fig 32.
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