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Programming 1 (ACCA4004)
Assignment 1
Habib Muin (P150191)| habib.muin97@gmail.com | 01/01/18

Part A (Understanding)
1/.  What is a variable and why are they important in writing programs?
A variable is simply a symbolic name for the data/information. The reasons it’s called a variable is because the interpreted data can be reciprocated, but on the other hand, the executions of the variable doesn’t change. The names of the variables basically mean what data the values hold. 
A variable can be used hold values such as text. In programing there are multiple data types, and these data types such as, double, integer and string etc.…. can all be contained as variables also. A variable can also change on its own especially whilst its being executed in the program,
There are 4 different identifiers that must have in order for a variable to be made. These five are the following:
Value
It is mandatory that a variable has value. It must be profoundly susceptible on the data type. An example of other values are things such as numbers, text, true or false, yes or no etc.…
Memory Address
Memory address or memory location is simply something that is given to a variable once is has been made, so the memory address is accompanied with that location. Once the memory address had been recognized, the information then can be determined and held there inside the memory.
Data Type
The function of a data type is it determines exactly what sort of data can be sorted in the variable. Bellow are examples of different data types:
· String
Function of the string data is to carry text. E.g. “My name is Habib”. 
· Integer
The function of the integer is to carry any whole number the user desires.

· Double
Unlike the integer function, the double function is the complete opposite and can only use decimal place values such as 9.1, 2.3 etc.….
 
Unique Identifier
Last and most importantly, a variable should have a unique identifier. This simply means that the names you have assigned in the programs must be complexly unique to one another otherwise it will cause major problems. Another key factor to keep in mind is the variable is being used in another language. An example of this would be to use ‘double’ as a name for the variable. This wouldn’t work, reason being, ‘double’ is composed as a name for a function. This would cause the program cause problems and not function adequately.

2/. Why the for-loop can also be referred to as a counting-loop?
The uses of loops is to minimize the amount of code that you are writing. What it does is it executes the code and it then constantly keeps repeating itself until the conditions are established. There are many different loop functions that can assist a programmer when it comes to reducing code. A for loop is a pattern a programmer may use, when making the for-loop the creator knows exactly how many times the code is going to repeat itself before the program is left.
Here bellow is an example of a for-loop that I made. 
[image: ]

3/. How arguments in functions can be used.
An argument in a function is simply a variable name or even a data value that rendered though which then displays the results. Here bellow I displayed a screen grab of an argument in a function being used. 
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4/. The purpose of a class in Object Oriented Programming.
What an object oriented is its simply a language based on a perception of objects. The function of this to hold a big program and minimize it to reduced problem. The way it does that is by dividing it up and giving it names. This makes them a lot simpler to take care of. 
Object oriented is a lot different from the standard way of programming. It uses objects that are arranged in smaller classes. This allows them to be put together. This is called data encapsulation. 
Part B (Interpretation)
This part of the assignment I will be going over code and making a brief analysis of how the function was achieved. I will be providing many screengrabs t0 allow the reader to have a clearer interpretation.
· Header
The header clearly indicated that there can only be a maximum of 3 numbers in which can be declared.
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· Loop
Here I noticed a loop being used. This is used to simply show the data before the user closes down the program. 
Bellow I have a screen grab of a ‘while loop’. This is implemented in to a program so that a part of the code can be repeated. While loops isnt like normal loop, normal loop is used when you know exactly how many times you when to repeat the code, whereas a ‘while loop’ is used when you don’t quite know how many times you want to repeate it. 
[image: ]
WHILE LOOP  



The next loop is that was used was the ‘for loop’. This allowed the user to carry out the piece of code 3 times. All while the loop is being achieved, the index is being increased by one every time. My personal conclusion for this that the user used the for loop to make an assortment for the 3 numbers to be saved. 
Here bellow I provide a screengrab of the for loop being used.
[image: ]   
                      FOR LOOP



· Display Header 

The users also used the display header being used. Here bellow I provided a screen grab of the code that was used under the ‘display header’.
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· Read Number 
This part of the code, I found that the user set an option to 0. By this I could tell that the users wanted me to enter any number. This is then used in the ‘ReadNumber’ function. 
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           CHOSENOPTION
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The use of this function is so the numbers that are inputted will only use compatible numbers to the program itself. If a number that isn’t relevant with the program is entered it display an error message or it just gets ignored. 
[image: ]Once the users enter a number, it will then take them to a switch statement. The switch statement had been made by the creator beforehand. There are 5 different options in the switch statement and if the users does happen to choose the first option or option 1, then they will be required to insert any 3 numbers before proceeding. 

[image: ]

              “GetNumbers”
Here bellow I can see the code of get numbers being executed. The reason of the code is to simply set the value of the index to zero. After doing that, it will increase it by one every time it loops, this will happen until the index becomes a three. Every time the loop beings, it will constantly request that the user inserts a number.
What happens next is the program follows onto the function of ‘Read Number’. This is done to make sure the numbers that have been inserted by the user will reach the break function in the program.
The whole reason of the break function is to leave the switch statement in order to allow the program to follow to the statement after that. This will lastly result in the program requesting the user to insert a number once again which will bring back the user to have a multiple choice in 5 different options. 
Bellow I have the screengrab which displays the 5 options.
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· Bugs
Whilst doing the overview of the program. I came across a couple bugs that I will be reporting down below.
The first bug I discovered was that there was no way exiting the program unless the user had entered 3 numbers. The second bug I came  across was the string functions were having problems. I then realized that it was because the header file was missing important code. The codes were “#include<string> nor “using namespace std;” 
Another bug I found was that the user had to remove the numbers themselves which was causing problems and the last bug I found was the switch case 4 and also 5 where to quit.
Part C (Implementation)

Exercise 1:
In this part of the exercise I had to show how variables can contain different types of vales by declaring 3 variables.
The three variables I did were name, the second variable was to display a score and lastly the third variable was to show a measurement of the length. Here bellow I will provide a screengrab of my result 
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Exercise 2:
For this part of the exercise I had to make a program which would be able to help users to put in a value to get an answer of what the area of a circle would be when the area of the triangle is taken away. 
The way I did this is by working out the area of the circle first hand after doing so I then subtracted the area of the triangle.
Here bellow I have a screengrab of the program being executed.
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Exercise 3: 
	Tonnage
	Discount

	Between 5 and 8
	2%

	Between 9 and 40
	4%

	Above 40
	6%


For the third exercise I was asked to make a program that would help a company, this program is to allow the user to insert the quantity of gravel in tons that they wanted to buy, then apply the correct discount. 

Here bellow I have a screengrab showing the program being executed. The program is then exited after the completion of the purchase.
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Exercise 4: Using counting loops
In this part of the exercise I was asked to create a cross pattern using a counting loop. The program I created allowed the user to enter a length of a whole number and then made cross pattern to be exactly the length. 
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Exercise 5: Use a C++ class
For exercise 5 I had to write a program which would allow users to inset 5 product prices. Once the prices have been inserted the program then abducted the price to the total which is maintained by a tax calculator.
INSERT PRINTSCREEN HERE


 After the user entered the prices, it then displayed the total tax as well as the average payable tax.
INSERT PRINTSCREEN HERE


Exercise 6:
In this exercise I was told to use the ‘Appendix 1’ and fix the errors within the provided code. When running the code, I came across exactly 192 errors.
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One thing I noticed it was missing was this code “  “ Here bellow I provided a second screengrab of the code being executed into the appendix 1 error. By adding the code at the beginning, it minimized the error from 192 to 26 errors.
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Appendix
Exercise 1:
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>
#include <stdio.h>
#include <iostream>

using namespace std;

int main(int argc, char** argv) {
	string name;
	name = "Hello, my name is Habib";

	int score = 5;

	double length;
	length = 2.15;

	printf("%s, score %i, length %0.2lf\r\n", name.c_str(), score, length);

	system("PAUSE");
}

Exercise 2:
Source.cpp
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>
#include <stdio.h>
#include <iostream>


using namespace std;

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

	double pi = 3.14;
	  double radius = 0;
	    printf("Enter the radius:\r\n");
	scanf("%lf", &radius);

	double base = 0;
	    printf("Triangle Base:\r\n");
	scanf("%lf", &base);

	double height = 0;
	    printf("Triangle Height:\r\n");
	scanf("%lf", &height);

	
	double aOfCircle = pi * (radius * radius);
	
	
	double aOfTriangle = (base * height) / 2;

	printf("Area of circle once triangle removed is %0.2lf\r\n", aOfCircle - aOfTriangle);
	
	system ("PAUSE");
}

Exercise 3:
Source.cpp
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdlib.h>
#include <stdio.h>
#include <iostream>

using namespace std;

int main(int argc, char** argv) {
	
	int gravelAmount = 0;
	     double costPerTon = 20.30;
	double discount = 0;

	printf("Amount of gravel in tons: \r\n");
	
	scanf("%i", &gravelAmount);

	if (gravelAmount > 2 && gravelAmount < 5) {
		      
		discount = 0.02;
	}
	else if (gravelAmount > 4 && gravelAmount < 21) {
		
		discount = 0.04;
	}
	else if (gravelAmount > 20) {
		
		discount = 0.06;
	}

	else {
		
		discount = 0;
	}

	double discountAmount = (gravelAmount * costPerTon) * discount;

	printf("Total cost no discount: %0.2lf\r\n", gravelAmount* costPerTon);
	
	printf("Amount of discount: %0.2lf\r\n", discountAmount);
	
	printf("Purchase %i tons of gravel. Discount will be %0.2lf\r\nTotal Price: %0.2lf\r\n", gravelAmount, discount, (gravelAmount * costPerTon) - discountAmount);

	system("PAUSE");
}


Exercise 4:
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdio.h>
#include <stdlib.h>
#include <iostream>
#include<stdio.h>
int main(int argc, char** argv) {

	int n, a, b, x, y;
	   printf("Input:");
	scanf("%d", &n);
	
a = 1;
	
b = n;
	
for (x = 1; x <= n; x++)

	{
		for (y = 1; y<n; y++)
		{
			if ((a == y) || (y == b))
			{
				printf("x ");

			}
			else

			{

				printf("  ");

			}

		}

		if ((x == 1) || (x == n))

		{

			printf("x");

		}
		else

		{

			printf(" ");

		}

		printf("\n");
		a++;
		b--;

	}

	system("PAUSE");

}

Exercise 5:
#pragma once
const int MAXNUMBERS = 3;
const int MAXINPUTCHARS = 100;

void InitialiseNumbers(int numbers[], int size);
void DisplayHeader(void);
void DisplayMenu(void);
int ReadNumber(string prompt);
void IgnoreInput(void);
void ClearText(int x, int y, int length);
bool ProcessMenu(int option, int numbers[]);
void GetNumbers(int numbers[]);
int FindSmallest(int numbers[]);
int FindLargest(int numbers[]);
bool IsQuitting();
void WriteText(string text, int x, int y);
void SetCursorPosition(int x, int y);
string FormatText(const char *format, ...);
void ClearConsole(void);
void Pause(void);

// AssignCode_Menu.cpp : Defines the entry point for the console application.
//

#define _CRT_SECURE_NO_WARNINGS


#include <conio.h>			// For pause
#include <string>
#include <stdarg.h>
#include <Windows.h>		// To change cursor position

using namespace std;

#include "main.h"


int main()
{
	int theNumbers[MAXNUMBERS];
	int chosenOption = 0;
	bool quit = false;

	InitialiseNumbers(theNumbers, MAXNUMBERS);

	while (quit == false)
	{
		DisplayHeader();
		DisplayMenu();
		chosenOption = ReadNumber("Please choose an option: ");
		quit = ProcessMenu(chosenOption, theNumbers);

		ClearConsole();
	}

	return 0;
}

void InitialiseNumbers(int numbers[], int size)
{
	for (int index = 0; index < size; index++)
	{
		numbers[index] = 0;
	}
}

void DisplayHeader(void)
{
	WriteText("*******************************************************************************", 0, 0);     // Top left hand corner of screen is x = 0, y = 0
	WriteText("* This application is designed to allow you to choose numbers                 *", 0, 1);     // Next line down is x = 0, y = 1, etc
	WriteText("* and finds the biggest and the smallest value                                *", 0, 2);
	WriteText("*******************************************************************************", 0, 3);
}

void DisplayMenu()
{
	WriteText("Select an option", 20, 8);               // Display menu at at x = 20, y = 8
	WriteText("1. Enter the numbers", 20, 9);
	WriteText("2. Find the smallest", 20, 10);
	WriteText("3. Find the largest", 20, 11);
	WriteText("4. Display all numbers", 20, 12);
	WriteText("5. Quit", 20, 13);
}

int ReadNumber(string prompt)
{
	int number = -1;
	int inputCharCount;

	WriteText(prompt, 20, 14);
	inputCharCount = scanf("%i", &number);
	if (inputCharCount == 0)  // Wasn’t a number, so ignore what they typed in!!
	{
		IgnoreInput();
	}

	ClearText(20, 14, prompt.length() + inputCharCount); // Clear the text at this line

	return number;
}

void IgnoreInput(void)
{
	char ch;
	while ((ch = getchar()) != '\n' && ch != EOF);
}

void ClearText(int x, int y, int length)
{
	// Write space ' '  characters starting at x, y for 'length' times
	string spaces(length, ' ');
	WriteText(spaces, x, y);
}

bool ProcessMenu(int option, int numbers[])
{
	string message;
	bool quit = false;

	switch (option)
	{
	case 1:
		GetNumbers(numbers);
		break;
	case 2:
		WriteText(FormatText("The smallest value is %i", FindSmallest(numbers)), 20, 15);
		Pause();
		break;
	case 3:
		WriteText(FormatText("The largest value is %i", FindLargest(numbers)), 20, 15);
		Pause();
		break;
	case 4:
		displayNumbers
		break;
	case 5:
		quit = IsQuitting();
		break;
	default:
		WriteText("Unknown option value entered", 20, 15);
		Pause();
		break;
	}

	return quit;
}

void GetNumbers(int numbers[])
{
	for (int index = 0; index < MAXNUMBERS; index++)
	{
		numbers[index] = ReadNumber("Enter number: ");
	}
}

int FindSmallest(int numbers[])
{
	int smallest = numbers[0];

	for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1
	{
		if (numbers[index + 1] < smallest)
		{
			smallest = numbers[index + 1];
		}
	}

	return smallest;
}

int FindLargest(int numbers[])
{
	int largest = numbers[0];

	for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1
	{
		if (numbers[index + 1] > largest)
		{
			largest = numbers[index + 1];
		}
	}

	return largest;
}

bool IsQuitting()
{
	char input[100];
	string response;

	bool quit = false;

	WriteText("Do you really wish to quit? ", 20, 13);
	scanf("%99s", input);

	response = input;

	if (response == "YES")
	{
		quit = true;
	}

	return quit;
}


void WriteText(string text, int x, int y)
{
	SetCursorPosition(x, y);
	printf(text.c_str());
}

// JUST USE THIS FUNCTION
// This function positions cursor in Console window,
// and you DON'T need to understand it!!!
void SetCursorPosition(int x, int y)
{
	static HANDLE handle = NULL;
	if (!handle)
	{
		handle = GetStdHandle(STD_OUTPUT_HANDLE);
	}
	COORD coords = { x, y };
	SetConsoleCursorPosition(handle, coords);
}


// JUST USE THIS FUNCTION
// This function does creates a string
// using a format string and values i.e.
// FormatText("Number is %i", 5) returns "Number is 5",
// and you DON'T need to understand it!!!
string FormatText(const char *c_format, ...)
{
	char ch[100];
	va_list args;
	va_start(args, c_format);
	vsnprintf(ch, 100, c_format, args);
	va_end(args);
	return string(ch);
}

[bookmark: _GoBack]// JUST USE THIS FUNCTION
// This function clears the screen,
// and you DON'T need to understand it!!!
void ClearConsole(void)
{
	system("cls");
}

void Pause(void)
{
	// Pause
	while (1) { if (_kbhit()) break; }
	_getch();   // Clear the keypress
}
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By here the programmer has set the chosen option to 0 and asked the user to enter a number to
choose an option which can then be used in the ReadNumber function. In this function the designer
of the program has created it so that it will only use numbers relevant to the program, all other input
will be ignored or an appropriate message will be displayed.
it = brocessten(chaseniption, theknbers)s
The number that has been entered by the user now becomes the argument in this function.
This code will then take the user to the switch statement that has been created and choose the
option that has been chosen. If the user chooses option number 1 they will have to enter three
numbers before they carry on
Bugs
®  Switch case 4 and 5 = quit.
©  User has to enter three numbers otherwise no way of getting out.
©  Numbers have to be removed by the user.
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Oisplaytens();
chosendotion

By here the programmer has set the chosen option to 0 and asked the user to enter a number to
choose an option which can then be used in the ReadNumber function. In this function the designer
of the program has created it so that it will only use numbers relevant to the program, all other input
will be ignored or an appropriate message will be displayed.

quit = Processienu(chosendption, thelumbers);

The number that has been entered by the user now becomes the argument in this function.

This code will then take the user to the switch statement that has been created and choose the
option that has fzaen chosen. If the user chooses option number 1 they will have to enter three
numbers before fhey carry on.

Bugs
e Switch case 4and 5 = quit.

o User has to enter three numbers otherwise no way of getting out.
o Numbers have to be removed by the user.
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Hello, my name is Habib, score 5, length 2.15
Press any key to continue .
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5 | #progma once
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5 | const int womBERs - 35

6 | const int maXINPUTCHARS - 1003
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5 | void Initialiseumbers(int numbers[], int size);
9 void DisplayHeader(void);

10 | void Displayhenu(void);

11| int Readumber(string prompt);

12 | void IgnoreInput(void);

13 | void ClearText(int x, int y, int length);
12 | bool Processhenu(int option, int numbers[1);
15 | void etwumbers(int numbers[]);

16 | int FindSmallest(int numbers[]);

17 | int Findiargest(int numbers[]);

15 | bool Tsquitting();

15 | void uriteText(string text, int x, int y);
20 | void Setcursorosition(int x, int y);

21 | string FormatText(const char *format, .

22 | void Clearconsole(void);

25 | void Pause(void);
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#include <stdio.h>
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6 void DisplayHeader(void);

7 | void pisplaymenu(void);

5 | int Readuumber(string prompt);

9 | void TgnoreInput(void);

o | void ClearText(int x, int y, int length);

1| bool Processenu(int option, int mumbers[1);
2 | void Getmumbers(int numbers(1);
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incllue “stdafh”

cinclude <stdio.h>
#include <string>
#include <stdlib.h>

int main(int arge, char** argv) {
§odnti

for (i =05 i<5; i) {
printf("B\r\n", i);

System("PAUSE");
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Fderine  CRT_SECURE NO_WARNINGS
Ei#include <string>

#include <stdio.h>

#include <stdlib.h>

#include <iostream>

using namespace std;

Bvoid displayhello(string nane){
printf("Hello ¥s\r\n", nane.c_str());

i

Bint main() {
displayHello("Habib");

Eysten("PAUSE™);





