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[bookmark: _Toc509517301]1. Part A   
[bookmark: _Toc509517302]1.1 Variables
[image: ]A variable has different types which are written as strings, which is a word or letter. If you save a value as a variable you can use it later in the code, 
‘A variable stores a value in memory so that it can be used later in the program’. [1]
 An integer which is used for single numbers. A double which is used as a number with decimal places in it. A bool can be used as true and false(bool). When writing a program, you use variables to store a word, number, decimal or true or false. As cited ‘variables are used to store information to be referenced and manipulated in a program’ [2], this source says that variables can store information and this means that if the variable type is the same as the information being stored in the variable, it will be stored in that variable. This is because when you use a variable in a program, you must do this because you assign a word to another word, number or a true or false statement. They are important because without them they are just a word and it has not been assigned to anything and is not worth anything. It is also important to use the correct variable type, this is because if the wrong one is used the program will not work. Another reason in why it is important is because if writing a program for a game and you wanted to display the score you would create a variable called score and make the variable an integer, then you can use this to display the score. You would make it an integer because the score in a number and you would then if you assign a number to that variable, when you display the score and use the variable score, the number you assigned to that variable will appear.
[bookmark: _Toc509517303]1.2 for Loops
A for loop can also be referred to a counting loop because in the arguments in a for loop, there is always a variable with a number. This is the same with a count loop, just there is a variable called count and count is then in the arguments in the for loop. for example: Variable > 3; count = variable; count++. The loop will loop through the code inside of the for loop until stopped or if it hits the number of times told to loop and then it will stop. This source says that ‘…that is continually repeated until a certain condition is reached [3]’, this source means that it will loop until the count is reached. This is also why they are also referred to as a counting loop because they both have a count and this is how many times they will loop.
An example of a for loop and a counted loop being use and why is if you were making a times table calculator, you would make it calculate the times table and then for the count the value would be how many times you would want it to loop.   
[bookmark: _Toc509517304]1.3 Functions
Arguments in functions can be used to pass values. You can pass values such as numbers and letter that have been assigned. For example: void example (int a, int b). usually int a and int b are in the main function and they are assigned to a value. This means that when you use int a and int b in the example function the values that they have been assigned to in the other function are still the same and are not just two random letters. As cited, ‘a function is a unit of code that is often defined by its role within a greater code structure.’ [4]
[bookmark: _Toc509517305]1.4 class
A class is used in object-oriented programming, usually classes are used for object and contain variables. They are in the header file of a program and have objects inside them, they are usually things that are being used in the program. The class could be used for a library program and the class could be called library, the objects could then be called things like the book name, price and author. Using properties and methods you can then use the object in the CPP file. The class starts with a name which is the ‘valid identifier’ [5], which is used throughout the project and is called through the project as functions a lot. These classes have objects which are also called variables. These objects. The objects inside of the class can be public and other objects in the class can be private. If it is public it ‘ can be accessible from anywhere where the object is visible’ [5], if they are private they ‘are accessible only from within other members of the same class’ [5], as cited, this means that the objects inside of the class can be private or public. As cited by Eker and Astrom in the book ‘a c++ Class for Polynomial Operations, the advantage of using an object-oriented language like C++ is that you can overload operators, 
‘one of the greatest advantages of an object-oriented language like C++ is the possibility to overload operators.’ [6].

[bookmark: _Toc509517306]2. Part B
[bookmark: _Toc509517307]2.1 Code Implementation
The code that was provided in the appendix was a program that when you enter the numbers it will give you an option to enter the numbers, find the smallest, find the largest, display all numbers and quit the program. The first thing we see when we open the program is the menu with the different options that we can do with the program. As shown in the photo below the options are the different numbers that you can enter with the first option in the program which is to enter numbers. The options are controlled using a switch statement, this means that you can put in different cases (options) and you must put in the number in which the option you want to select is. Where it says, 
‘please choose an option’, that is where you will enter the number of the option that you have selected.’





[image: ]
The flowchart above shows the process of what happens when you open the program. It displays the options on the screen and the first option that is given is to enter numbers, you can enter numbers, or you can choose another option, if you choose to enter numbers, you can then choose another option. If you do not want to enter numbers, you can display the smallest number. You can then choose to select the display the smallest number and it will display the smallest number of the ones entered, if you did not enter any numbers it will display 0. You can then display the biggest number, it will display the biggest number, if no numbers were entered, 0 will be displayed. Once the biggest number has been displayed on the screen you can then display the numbers that were entered, if selected the numbers that were entered should be displayed. If you do not want to display the numbers, you have the option of quitting. If you do not wish to quit, you have the options to do any of the options displayed. If you wish to quit you enter ‘YES’ when asked, the program should then quit.

[image: ]

The first option is to enter numbers, this is done using a function which is then linked to the switch. It is using a counted loop, it is using variables and values from the header file to help enter the numbers. Numbers is a variable which is used throughout this program. The function is called Getnumbers, so when you press    the 1, which is to enter numbers, the program will jump to this function and read through it. It will then give you the option to enter numbers and it will then be saved to the memory so that you can then use these numbers to do other things with them. 


[image: ]
The next option is to find the smallest number of the number that you have entered before that. It is also a counted loop that is linked with the switch so that when you press 2 in the program it will jump to this function and read through it and display the smallest numbers of the ones entered beforehand. Once it has read through the code it will return smallest which means it will look at what the last value was so for example, a number was entered and the smallest was displayed it means it will stop the function and return the last value which could be the smallest value and the smallest value can then be displayed on the program.
[image: ]

The next option is to find the biggest number of which the numbers you entered. This will also go to the function to which it is called when 3 is pressed in the program and read through the code and display the smallest number. It will then return the biggest number out of the ones entered, stop the function and return to the switch.
[image: ]

The fourth option is to display all the numbers that were entered. When you press four on the program, it should display all the numbers that were entered before. Just like the other options, it will go through the function and display the numbers that have been entered. In this case, when you press 4 in the program, it will ask you if you want to quit the program and this is what it is meant to do in the fifth option. It is meant to call the numbers from the memory and display them when asked to.
For the last option it will ask you if you would want to quit and you can either answer no or yes and it should quit the program. It does this by calling a function in the switch called Is Quitting, it will then find the function and read through the code. Firstly, there is a bool variable called quit which equals false. Then there is a piece of code which prints the option for you to quit (“do you wish to quit”). There is then an if statement which reads if the response is equal to YES, the program should quit. After looking at the program the option to not quit the program and go back to the program is not there. 
[image: ]


[bookmark: _Toc509517308]2.2 Code testing 
After looking at the code many bugs were found, and these are what I have found. The first bug is that when you are given the option to display all of the numbers, the same bit of code in which you quit the program and the same code in which you use in option 5. When trying to choose option 4, after entering yes and no to see what happens, the program crashes. Another bug in this program is that when you choose the quit option, there is no option to press no and to return to the program. After looking at the code there is no code which lets you choose no. for the option to type yes and quit the program, you can type in yes and it still crashes. You can add some more words so when it asks you if you want to quit instead of just having one word to type being YES, you can have other words like no, N and n. with the no option you must add in the option say no. This can be done by adding in an if statement, if the response which is the input is equal to no or similar words which can be added to the code, the program should then return to the program, instead of quitting the program.





[bookmark: _Toc509517309]3. Part C
[bookmark: _Toc509517310]3.1Analysis of exercises 
[image: ]Exercise 1
Exercise 1 is a program that has three different variables with different values. One being a string which is going to print a word, one being a double which is going to be a length of something and the last one being an int which is going to print a score. In the code for the string the variable is “josh”, in the printf below it says that my name is %s which will call the name from the string variable. For the length, it is 2.111, in the printf   it says the length is &Lf which is calling the length value from the line above. For the score, it is 200. For the printf is says your score was %i which calls the score which is 200 and displays it where &I is.












[image: ]Exercise 2
Exercise 2 is a program which works out the area of a circle excluding a triangle in the middle of it. Firstly, it asks you to input the height and base of the shape which can be entered as any number. Once you have entered the height and base it will run through the rest of the code. It first works out the area of the triangle, it then means that area is base multiplied by height, once it has worked that out the area of the triangle is saved under the variable area. Then the area is divided by 2 to get the final area of the triangle, then that is saved under area. Then the final area is worked out by taking away the area of the triangle by the area of the circle which is worked out in another function called circle. Area is then equal to the final area of the circle, it is then printed in the program.

















[image: ]Exercise 3
Exercise 3 is a program which works out the total price for a gravel being bought. Firstly, the gravel is entered and then the cost per tonne. There is then many if statements, the first one being, if the gravel entered is between 5 and 8 tonnes it will work out the price and a 2% discount and display the price and the discount applied. If the gravel entered was between 9 and 39 it will work out the total and a 4% discount and then display the final price. If the gravel entered was higher than 40, the total and a 6% discount will be displayed. Finally, if the gravel entered was less than 4 tonnes, the total would be worked out and no discount would be applied.




















[image: ]Exercise 4 
Exercise 4 is a program which when the user enters the size of the star, a star will be displayed in the size of the number which was entered. It is done using a counting loop, when the user enters the number it is worked out user rows and columns. A star is then displayed depending on how big the number was, which was entered.






















[image: ]Exercise 5
Exercise 5 is a program in which the user can enter a price for five items and the price will then be displayed with the tax taken away from the total.


























Exercise 6
Exercise 6 is a program in which once displayed, 5 options are on the screen and the options are to enter numbers, find the smallest of the numbers entered, find the biggest of the numbers entered, display all the numbers, and quit the program. The program had errors and the errors that I found were:
-display all numbers didn’t work, after testing the program, I found that it didn’t display all the numbers, and this is because the code that was supposed to display the code wasn’t there and the quit program code was there instead. To fix this error, a function would have to be created so that when the display option is called in the switch statement, it will display all the numbers.
- the quit option didn’t work, this was because in the code there was an if statement, this said that to quit the program the word ‘YES’ would have to be entered and this was the only word that was there. This meant that if you were to enter yes in lower case it would not work. Also, if you were to choose no it would not work, this is because there was no code for a no option. For this to happen a second if statement would have to be created, saying if the word inputted was no or any other variations, the program should return to the main program.
















Exercise 7 
Exercise 7 is a program in which you start the program and it will display three random numbers, depending on the numbers that will be displayed, you will get a certain amount of points. The higher the number, 5 Is the highest you can go, the more points you get. For example, you will get more points if you get fours and fives. This is done by using a piece of code which will calculate a random number in a separate function and you will call it into the main. You then print three of the random numbers which range from 0-5.
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[bookmark: _Toc509517312]Appendix 
Exercise 1
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdio.h>
#include "stdafx.h"
#pragma warning(disable:4996)

[bookmark: _GoBack]using namespace std;
int main(int argc, char** argv)
{
	char text[100];

	string name = "josh";
	printf("my name is %s \r\n", &name);

	double length = 2.111;
	printf("the length is %lf \r\n", length);

	int score = 200;
	printf("your score was %i \r\n", score);

	return 0;
}

Exercise 2
#define _CRT_SECURE_NO_WARNINGS
#include <string>
using namespace std;
#include <stdio.h>
#include "stdafx.h"
#pragma warning(disable:4996)
int main(int argc, char** argv, double circle)
{
	int height;
	printf("height: ");	//height is inputted and saved to memory  
	scanf("%i", &height);


	int base;
	printf("base: ");	//base is inputted and saved to base 
	scanf("%i", &base);

	double area;
	double total;
	

	area = base * height;	//the base and the height and multiplied together and saved as area
	area = area / 2;	//the total of base * height divided by 2 to make the calculation to work out the area of a triangle 
	total = circle - area;	//the area of the circle which is from the circle function is then subtracted by the area of triangle
	
	printf("total area: %i ");	//the total area is printed 
	


	return 0;
}


double circle()
{
	return 3.14 * (4 * 4);	//the area of the circle is calculated in this function and then pulled into the main function

}
Exercise 3
#define _CRT_SECURE_NO_WARNINGS
#include <string>
using namespace std;
#include "stdafx.h"
#pragma warning(disable:4996)
int main(int argc, char** argv)
{

	int gravel = printf("enter amount of gravel in tonnes: ");
	scanf("%i", &gravel);

	int cost = printf("please enter the cost per tonne: ");
	scanf("%i", &cost);

	double total;
	double discount;
	double finalprice;

	if (gravel > 5, gravel < 8)
	{
		printf("2 percent discount applied \r\n");

		total = gravel * cost;
		discount = (total * 2) / 100;
		finalprice = total - discount;
		printf("the total is: %lf", finalprice);

	}

	else if (gravel >9, gravel < 39)
	{
		printf("4 percent discount applied \r\n");

		total = gravel * cost;
		discount = (total * 4) / 100;
		finalprice = total - discount;
		printf("the total is: %lf", finalprice);
	}

	else if (gravel >= 40)
	{
		printf("6 percent discount applied \r\n");

		total = gravel * cost;
		discount = (total * 6) / 100;
		finalprice = total - discount;
		printf("the total is: %lf", finalprice);

	}
	else if (gravel < 4)
	{
		printf("no discount available \r\n");
	}

	return 0;
}




Exercise 4
#define _CRT_SECURE_NO_WARNINGS
#include <string>
using namespace std;
#include "stdafx.h"
int main(int argc, char** argv)
{

	int starNo = 3;
	int row;
	int col;

	printf("enter number of stars:");
	scanf_s("&i", &starNo);

	for (col = 1; starNo < col; col++)
	{
		for (row = 1; starNo < row; row++)
		{
			if (col == row, col == (starNo + 1) - row)printf("*");

			else printf("*");
		}
	}

	return 0

exercise 5
ProductCalc.h
#pragma once
#define _CRT_SECURE_NO_WARNINGS
#include <string>
using namespace std;
#pragma warning(disable:4996)
class ProductCalc
{
	//attributes 
private:
	double _TotalNoVat;
	
	double _Total;

	//constructors
public:
	ProductCalc(double TotalNoVat, double Total);

	//properties 
	double GetTotalNoVat(void);
	
	double GetTotal(void);

	//methods

};





ProductCalc.cpp
#include "ProductCalc.h"
#include "stdafx.h"
ProductCalc::ProductCalc(double TotalNoVat, double Total)
{
	if (Total < 0)
	{
		_Total = 0.0;
	}
	else
	{
		_Total = Total;
	}

}

double ProductCalc::GetTotalNoVat(void)
{
	return _TotalNoVat;
}

double ProductCalc::GetTotal(void)
{
	return _Total;
}

Source.cpp
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include "stdafx.h"
using namespace std;
#pragma warning(disable:4996)
#include "ProductCalc.h"int main(int argc, char** argv)
{
	char text[100];

	double ProductPrice;


	for (int i = 1; i > 5; i++)
	{
		printf("please enter price of product: \r\n", &ProductPrice);
	}



	return 0;
}








Exercise 7
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <iostream>
#include "stdafx.h"
using namespace std;
#pragma warning(disable:4996)
#include <stdlib.h>
#include <time.h>
int  RandomValue(int maxValue);
int main(int argc, char** argv)
{
	char text[100];
	
	time_t  theTime;
	srand((unsigned)time(&theTime));    


	int spin;

	printf("press 5 to play: ");
	scanf("%i", &spin);


	if (spin == 5)
	{
		printf("%i \r\n", rand());
	}

	return 0;
}

  
int  RandomValue(int maxValue)
{
	return rand() % (maxValue + 1);
}
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int EindSmallest(int numbers[])
{

int smallest = umbersfe];
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bool I5Quisking()
[
char input[160];

string response;
bool quit = false;

WriteText("Do you really wish to quit? ", 20, 13);
SCanf(*%09s", input);

response = input;

if (response == "YES")
{

quit = true;
¥

return quit;
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suitch (option)
{
case 1
Getumbers (nubers) ;
break;
case 2:
WriteText(Fornatlext( "The smallest value is %", Eindspallest(numbers)), 20, 15);
Pause();
break;
case 3:
WriteText(FornatText("The largest value is %i", FindLargest(nunbers)), 20, 15);
Pause();
break;
case 4:
quit = IsQuitfing();
break;
case 5:
quit = IsQuitfing();
break;
default:
WriteText("Unknown option value entered", 20, 15);
Pause();

break;
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void GetNumbers(int numbers[])

{
For (int index = 0; index < MAXNUMBERS; index++)
{
nunbers[index] = ReadNumber("Enter number-
¥




