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[bookmark: _Toc507682435]Part A – Understanding
[bookmark: _Toc507682436]Introduction:
In this document I will show an understanding of programming practices by demonstrating some of the knowledge I have learned whilst studying the Programming 1 module. Course Code ACCA4004.

[bookmark: _Toc507682437]What is a variable and why are they important in writing programs?
Variables are used in a program to store values as text which the programmer can use continuously throughout their code. Anything with a data type, such as integer, string, double any many others can be stored as a variable. A variable’s unique identifier means that it should be easy to find and use throughout the code block in which it is created. The main purpose for using a variable is due to the fact that when a program is running it will need to store information; a variable is used to store a value in memory. By having a variable it allows the programmer to change, access and store these values.
For a variable to be created it must have these five identifiers: 
[bookmark: _Toc507682438]Unique Identifier 
A variable must have a unique identifier; this means that it must have a name that isn’t used inside the class in which you have created. It is also important that the variable you have created isn’t already a function that is used in the language. An example of this is using the name string and a variable name. Because string is already reserved for a function name the user wouldn’t be able to use this name. It is good programming practice for the user to call a variable something meaningful as this will be a reminder of what the purpose of the variable is. 
[bookmark: _Toc507682439]Memory Allocation/ Address
When a variable is created it is given a memory location which associated with that location. When the memory location has been established the data created can then be stored and accessed within the memory. 
[bookmark: _Toc507682440]Value
Variables must have values assigned to them which is heavily reliant on the data type. Some examples of values could be text, a number, true or false as well as many others. Another important point to mention is variables are very much subject to change and is often changed while the program is executed. 
[bookmark: _Toc507682441]Data Type
A data type decides what type of information can be held within the variable. There are many different data types that are important for the smooth running of a program. Examples of data types are:
· Integer – This data type will only hold whole numbers e.g. 1, 2, 3 etc…
· String – This will hold plain text such as “Hello world”, which is a very common starting point for new programmers. 
· Double – This will hold numbers with decimal values, 1.2, 2.3, 3.4 etc… 
· Boolean – This data type can only hold two types of values; either true or false. 
It is important to note that values stored in these data type cannot be mixed, e.g. a variable defined as an integer cannot hold text as this is conflicting and will cause bugs in the program. 
[bookmark: _Toc507682442]What is a for loop and why are they also referred to as counting loops?
When creating a program the creator may wish to reduce the amount of code they write by utilising the different loops patterns that the programming language has to offer. Using loops in a program is very handy because it will execute and repeat a section of code until the condition has been met. 
A for loop, which is different to a while loop because when creating a for loop the programmer already knows how many times the code needs to be repeated before the loop can then be exited.  
[image: ]
This image above is a working example of how a for loop works. Firstly, I created an integer variable called “i” and set it to 0. I wanted to count to 10 starting from 0 and lastly increment each iteration by 1. 
[bookmark: _Toc507682443]Arguments in functions
Arguments in a function are data values or variable names that are passed through a function which then usually produces a result. [image: ]
Above is a working example of a function with an argument passed through to return a result. Firstly, I created a function called “displayHello” which then had a string variable called “name” passed through it. The function then had to look for the information in my main to find what was going to fill the variable “name”. 
[bookmark: _Toc507682444]Classes in Object Oriented Programming
Object oriented is a programming language style based on the concept of objects. It allows the programmer to take a large programming and reducing it into smaller problems by giving them names, making them easier to manage for programmers and teams of programmers. Unlike the original methods of programming where the programs were written as a large set of instructions, object oriented programming uses objects which are organized into classes allowing the objects to be grouped together (data encapsulation). Another big advantage of using classes is that it allows the programmer to create multiple objects which will inherit the classes’ rules; this reduces the amount of code the user has to create.
As well as reducing the larger problems into shorter ones there are also many other good reasons to why a programmer would use object oriented programming. One of these reasons are data encapsulation; this is the method of grouping data together. Data encapsulation also allows to programmer to choose what and how information can be changed. 
A class in object oriented programming can be thought of as a blueprint of an object within it. A class can also be thought of as a container to give a set of instructions used to build an object. Classes are very important in programming because they allow the users (programmers) to create their own user defined type, which means that they are no longer restricted to the previous data types mentioned. 

[bookmark: _Toc507682445]Part B – Interpretation
[bookmark: _Toc507682446]Introduction: 
In this next section I will look at code provided and give a brief overview of how the application has been implemented. To do this I will be taking a series of screen shots and providing diagrams that will give the reader a further understanding. 
Firstly, from the header file we can see that the maximum numbers allowed to be entered is 3 which is declared as a constant in the Header file.
[image: ][image: ]

The next thing I want to mention is the while loop which is being used to display information while the user hasn’t decided to quit the program.
[image: ]
Above is a screenshot I have taken of the code showing the while loop. A while loop is used in a program when the user wants to repeat a section of code but isn’t sure how many times it will need to be repeated (unlike a for loop where the programmer knows how many times the section of code needs to be executed). 
[image: ]
In this function the programmer has created a for loop which will allow him to execute this code three times, while performing this loop, index is going to be incremented by 1 each time. I believe this is being done to create an array for three numbers to be stored. 
The creator of this program has created many different functions to perform different sections of the code. This is good practice because it breaks up the code into smaller, easier to manager sections. 
[image: ]
This image above shows the programmer calling the display header function.
[image: ]
When the function has been called it will execute this block of code above. 


[image: ][image: ]
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. 
[image: ]
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. 
[image: ][image: ]

The purpose of this function is to take the index set it to 0, increment it by 1 each loop until it gets to 3 and add 1 to the index array each time the loop is executed. Each time the loop is executed it will also ask a user for a number. The program will then jump to the ReadNumber function to check that what has been entered is valid and if it is, it will add the new number to the array. Once all three numbers has been entered the program will hit the break function. The purpose of this function is to exit out of the switch statement so the program can continue at the next statement. The code then asks the user to enter a number again which then allows them to choose other options.
[image: ]

[bookmark: _Toc507682447]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. 
· Header file didn’t have “#include <string> nor “using namespace std;” This was causing all string functions problems. 


[bookmark: _Toc507682448]Part C – Implementation
In this section of the assignment I will demonstrate a knowledge of programming by doing the exercises that has been given to me. I will test all exercises to ensure that they are working as should be. 
[bookmark: _Toc507682449]Exercise 1:
[image: ]
In exercise 1 I was asked to show how variables have their own data types. For this I have used a string to create a variable called name. This variable will only hold text that are inside speech marks. Although numbers can be entered as long as they are in the speech marks they are not considered numbers but text. 
The second variable I created was a double call length. A double can hold numbers with decimal values, in this case 1.21.
And lastly, the variable called playerPoints which is set as an integer value. Integer values can only hold numbers without decimal values (whole numbers).
[image: ]
When run, this is what is produced. 

[bookmark: _Toc507682450]Exercise 2:
In this second exercise I was asked to create a program that allowed users to enter values to work out the area of a circle after an area of a triangle has been removed. To do this I worked out the area of the circle then the area of the rectangle and then took away the area of the triangle. Please see code in Appedix 1.
[image: ]
This image above is a screenshot of my program executing to prove this code is working I will provide the workings out…
3.14 * 52 = 78.50
2 * 4 / 2 = 4
78.5 – 4 = 74.50
[image: ]
This is another screenshot of my program running another set of numbers to further solidify the reliability of my program. 

[bookmark: _Toc507682451]Exercise 3:
In this exercise I was asked to create a program for a company that wanted to enter the amount of gravel they wanted to purchase in tons then calculate the appropriate discounts. Once that is completed the purchase price should be calculated, displayed and the program should exit. 
[image: ]
This image is a working example of my program. You can find the code in the Appendix.

Exercise 4:
In this exercise I was asked to make a program which would display a cross shape after the user entered the length they wanted it to be. 
[image: ]
This image above is from my program and it shows that the user has to enter the length before the image gets displayed. 
[image: ]
[bookmark: _GoBack]This image shows that when the user enters the length they want the cross to be, it will then be displayed to the users specifications. 













[bookmark: _Toc507682452]Appendix 1:
Exercise 1:
source.cpp
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <stdio.h>
#include <stdlib.h>
#include <iostream>

using namespace std;

int main(int argc, char** argv) {
	string name = "Andrew";
	double length = 1.21;
	int playerPoints = 10;

	printf("Hello %s the length is %0.2lf and your total points are %i\r\n", name.c_str(), length, playerPoints);
	system("PAUSE");
}


Exercise 2:
Source.cpp
using namespace std;

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

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

	double base = 0;
	printf("Please enter the base for the triangle...\r\n");
	scanf("%lf", &base);

	double height = 0;
	printf("Please enter the height of the triangle...\r\n");
	scanf("%lf", &height);

	double areaOfCircle = pi * (radius * radius);
	double areaOfTriangle = (base * height) / 2;

	printf("The area of the circle after the triangle is removed is %0.2lf\r\n", areaOfCircle - areaOfTriangle);
	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 amountOfGravel = 0;
	double gravelCostPerTon = 40.50;
	double discount = 0;

	printf("Please enter the amount of gravel in tons you wish to buy...\r\n");
	scanf("%i", &amountOfGravel);

	if (amountOfGravel > 4 && amountOfGravel < 9) {
		 discount = 0.02;
	}
	else if (amountOfGravel > 8 && amountOfGravel < 41) {
		 discount = 0.04;
	}
	else if (amountOfGravel > 40) {
		 discount = 0.06;
	}

	else {
		discount = 0;
	}

	double discountAmount = (amountOfGravel * gravelCostPerTon) * discount;

	printf("Total cost before discount %0.2lf\r\n", amountOfGravel * gravelCostPerTon);
	printf("Discount amount %0.2lf\r\n", discountAmount);
	printf("You wish to buy %i tons of gravel. Your discount is %0.2lf\r\nTotal Price: %0.2lf\r\n", amountOfGravel, discount, (amountOfGravel * gravelCostPerTon) - discountAmount);

	
}

Exercise 4:
Source.cpp
#define _CRT_SECURE_NO_WARNINGS
#include<string>
#include<stdio.h>
#include<stdlib.h>
#include<iostream>

using namespace std;

int main(int argc, char** argv) {
	int length = 0;
	string spaces = (" ");


	printf("Please enter length\r\n");
	scanf("%i", &length);

	int halfWay = length / 2;
	int evenOrOdd = length % 2;

	int starOneSpaces = 0;
	int starTwoSpaces = length - 2;

	for (int i = 0; i < length; i++) {
		for (int j = 0; j < starOneSpaces; j++) {
			printf("%s", spaces.c_str());
		}

		printf("*");


		for (int k = 0; k < starTwoSpaces; k++) {
			printf("%s", spaces.c_str());
		}

		if (starTwoSpaces >= 0) {
			printf("*");
		}

		if (i + 1 == halfWay && evenOrOdd == 0) {
			//do nothing
		}


		else if (i < halfWay) {
			starOneSpaces++;
			starTwoSpaces = starTwoSpaces - 2;
		}
		else {
			starOneSpaces--;
			starTwoSpaces = starTwoSpaces + 2;
		}

		printf("\r\n");


	}


	system("PAUSE");

}
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original methods of programming where the programs were written as a large set of instructions,
object oriented programming uses objects which are organized into classes allowing the objects to
be grouped together (data encapsulation). Another big advantage of using classes is that it allows
the programmer to create multiple objects which will inherit the classes’ rules; this reduces the
amount of code the user has to create.

1| #pragma once
#include <string>

Diagnostics session: 45 seconds

I 405 I

using namespace std; 4Events

4 Process Memory (KE) ve
0 %02

//no include string nor namespace std

As wel as reducing the larger problems into shorter ones there are also many other good reasons to
‘why a programmer would use object oriented programming. One of these reasons are data
encapsulation; this is the method of grouping data together. Data encapsulation also allows to
programmer to choose what and how information can be changed.

const int MAXNUMBERS = 3;
const int MAXINPUTCHARS = 100;

Void InitisliseNumbers(int nusbers[], int size); .
Void DisplayHeader (void);
void Diszhxnu(viid) ;) 4 CPU (% of all processors)

iﬂfdl?dmﬂ?er(izri'_‘i)w«mpt); 100 100 can also be thought of as a container to give a set of instructions used to build an object. Classes are
Void Ignorelnput(void);

ot oo st vy very important in programming because they allow the users (programmers) to create their own
bool Processhenu(int option, int number<[]); user defined type, which means that they are no longer restricted to the previous data types
void Getlumbers(int nurbers[]); mentioned.

int Findsmallest(int nurbers[]);

int Findlargest(int numbers[]); Summary Events Memory Usage CPU Usage
bool TsQuitting(); &
void WriteText(string text, int x, int y);

void SetCursorPosition(int x, int y); > Show Events (20f2)
string FormatText(const char *format, .

void ClearConsole(void); Memory Usage
void Pause(void); B Take Snapshot

A class in object oriented programming can be thought of as a blueprint of an object within it. A class

Part B — Interpretation
Introduction:
I this next section | will look at code provided and give a brief overview of how the application has
been implemented. To do this | wil be taking a series of screen shots and providing diagrams that

will give the reader a further understanding.

& Enable heap profiing (affects performance)

Firstly, from the header file we can see that the maximum numbers allowed to be entered is 3 which
is declared as a constant in the Header filel

CPU Usage
® Record CPU Profile

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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#define _CRT_SECURE_NO_WARNINGS
As wel as reducing the larger problems into shorter ones there are also many other good reasons to

‘why a programmer would use object oriented programming. One of these reasons are data
encapsulation; this is the method of grouping data together. Data encapsulation also allows to
programmer to choose what and how information can be changed.

B#include <conio.h> 1 For pause 4 Process Memory (KB) ve
#include <string> %02 202

#include <stdarg.h>
#include <uindows.h> 1/ To change cursor position
0 0

using namespace std;
e P 4CPU (% of all processors)

#include "Header.h" 100

A class in object oriented programming can be thought of as a blueprint of an object within it. A class
can also be thought of as a container to give a set of instructions used to build an object. Classes are
very important in programming because they allow the users (programmers) to create their own
user defined type, which means that they are no longer restricted to the previous data types
mentioned.

Sint main()
<
int thetlumbers (MAXIUNBERS] |
int chosenoption
bool quit = false;

Part B — Interpretation
Introduction:

I this next section | will look at code provided and give a brief overview of how the application has
been implemented. To do this | wil be taking a series of screen shots and providing diagrams that
will give the reader a further understanding.

Summary Events Memory Usage CPU Usage
Events

const int MAXNUMBERS = 3

InitialiseNunbers(thelunbers, MAXNUMBERS); @ Show Events (2.0f2)

while (quit == false) Memory Usage
< B Take Snapshot
Displayteader();
Displaytenu(); @ Enable heap profing (afects performance)
chosendption - ReadNunber("Please choose an option:
quit = Processhenu(chosenOption, theNumbers); CPU Usage

® Record CPU Profile

Firstly, from the header file we can see that the maximum numbers allowed to be entered is 3 which
is declared as a constant in the Header file.

I o | come toe wiouseess

Clearconsole();

i

Bugs
return 0 « Switch case 4and 5 = quit.

1 *  User has to enter three numbers otherwise no way of getting out.

« Numbers have to be removed by the user.
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{
5 for (int index = 0; index < size; indextt)

{
i

nurbers[index]
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Clearconsole(s;
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Above is a screenshot | have taken of the code showing the while logp, A while loop s used in a
program when the user wants to repeat a section of code but isn't sure how many times it will need
to be repeated (unlike g for loop where the programmer knows how many times the section of code
needs to be executed).

The creator of this program has created many different functions to perform different sections of
the code. This is good practice because it breaks up the code into smaller, easier to manager
sections

DisplayHeader();

“This image above shows the programmer calling the display header function.

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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Above is a screenshot | have taken of the code showing the while logp, A while loop s used in a
program when the user wants to repeat a section of code but isn't sure how many times it will need
to be repeated (unlike g for loop where the programmer knows how many times the section of code
needs to be executed).

Evoid Initialisehumbers(int nubers(], int size)
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51 b1 for (int index = 0; index < size; indexts)
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nusbers[index] =
}
¥

In this function the programmer has created a for loop which will allow him to execute this code
three times, while performing this loop, index is going to be incremented by 1 each time. | believe
this is being done to create an array for three numbers to be stored.

The creator of this program has created many different functions to perform different sections of
the code. This is good practice because it breaks up the code into smaller, easier to manager
sections

DisplayHeader();
This image above shows the programmer calling the display header function.
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‘When the function has been called it will execute this block of code above.

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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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
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©  User has to enter three numbers otherwise no way of getting out.
©  Numbers have to be removed by the user.
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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.

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.
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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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Constraint: You must use printf(“%s”, “*”) to display the stars and spaces making up this
figure, and may only use printf(*\r\n”) to move down a line.

Exercise 5. Use a C++ class.

‘Write a program that allows the user to enter the price of 5 products. As each price is entered
it is added to a total maintained by a tax calculator. Once all the prices are entered the total
tax and the average tax payable should be displayed.

A C++ class should be written to perform these calculations.

Exercise 6:
Fix the errors found in the provided code in Appendix 1.
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gravel they wanted to purchase in tons then calculate the appropriate discounts. Once that is
completed the purchase price should be calculated, displayed and the program should ext.

ter the amount of gravel in tons you wish to buy.

rotal cost before discount 445.50
piscount amount 17.

Vou wish to vel. Your discount is 0.04
Total Price
press an

This image is a working example of my program. You can find the code in the Appendix.

In this exercise | was asked to make a program which would display a cross shape after the user
entered the length they wanted it to be.
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js image is a working example of my program. You can find the code in the Appendix.

this exercise | was asked to make a program which would display a cross shape after the user
tered the length they wanted it to be.
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+ js image above is from my program and it shows that the user has to enter the length before the
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£("%s", spaces.c_str());

v
print

(starTwospaces >= @) {
printf("*");

(i + 1 == halfilay 8& evenorodd
//do nothing

(i < halfiay) {
starOneSpaces++;
StarTwoSpaces = starTwoSpaces - 2;

{

starOnespaces--:
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This image above is a working example of how a for loop works. Firstly, | created an integer variable

called “§” and set it to 0. | wanted to count to 10 starting from 0 and lastly increment each iteration
byL

Arguments in functions
Arguments in a function are data values or variable names that are passed through a function which
then usually produces a result.

Classes in Object Oriented Programming

Object oriented is a programming language style based on the concept of objects. It allows the
programmer to take a large programming and reducing it into smaller problems by giving them
names, making them easier to manage for programmers and teams of programmers. Unlike the
original methods of programming where the programs were written as a large set of instructions,
object oriented programming uses objects which are organized into classes allowing the objects to
be grouped together (data encapsulation). Another big advantage of using classes is that it allows
the programmer to create multiple objects which will inherit the classes’ rules; this reduces the
amount of code the user has to create.

As wel as reducing the larger problems into shorter ones there are also many other good reasons to
‘why a programmer would use object oriented programming. One of these reasons are data

encapsulation; this is the method of grouping data together. Data encapsulation also allows to
programmer to choose what and how information can be changed.

A class in object oriented programming can be thought of as a blueprint of an object within it. A class
can also be thought of as a container to give a set of instructions used to build an object. Classes are
very important in programming because they allow the users (programmers) to create their own
user defined type, which means that they are no longer restricted to the previous data types
mentioned.
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