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1. [bookmark: _Toc1948291]Introduction:
When using a high-level programming language such as ‘C’, it is tremendously important that all aspects of the language are understood and used properly. It is also vital to ensure good practices are being used when programming, so that bad habits are not developed. The focal point of this report will be to explain some of the vital aspects of the programming language ‘C’, and why they are so important when writing a program. This report will also focus on giving some examples of written programs, showing good use of various aspects of the language and good programming practices. 
2. [bookmark: _Toc1948292]Part A:
Part A of this report will cover variables, the ‘for-loop’ and arrays. Their features and use in programming will be explained, along with their importance when it comes to writing programs. This is immensely important, as understanding and using them properly is vital for writing high-quality programs. 
2.1. [bookmark: _Toc1948293]Variables:
Variables are one of the most important features of programming. All people looking to get a beginner knowledge of programming should first try to understand what variables are, how they would be used and why they are important. 
C. Reas and B. Fry [1] mentioned that: “A variable stores a value in memory so that it can be used later in a program. The variable can be used many times…. And the value is easily changed while the program is running”. They also go on to explain that variables are immensely useful to avoid re-using code, which makes your program less cluttered and easier to change. 
C. Reas and B. Fry [1] then provide an example of how a variable would be used in a program. They use this example code to explain it: 
“int x; // Declare x as an int variable
x = 12; // Assign a value to x”
The first line of code shows ‘x’ being declared as an ‘int’ or ‘integer’ variable. The second line of code shows the value ‘12’ being assigned to x. The reason an integer is used in this example is because the value that will be assigned is a whole number. This is incredibly useful as whenever you want to use the value 12 in your program, you can call ‘x’ which is your declared variable and use it for your intended purpose. 
2.2. [bookmark: _Toc1948294]For-Loops:
In programming, loops are quite self-explanatory. They are simply used to repeat actions within a program. There are three types of loops in programming which are the for, while and do loops. These loops all serve different purposes, but for this report only the for-loop will be covered. 
Programiz [2] provide the syntax used for a for-loop in C programming, which is as follows:
“for (initalisationStatement; textExpression; updateStatement)
{
//codes
}”
Programiz [2] then explains this by mentioning: “The initialisation statement is executed only once … then, the text expression is evaluated … if the text expression is true (nonzero), codes inside the body of the for-loop is executed and the update expression is updated”.
For-Loops can be used to create a variety of programs, with Programiz [2] providing an example of how to use loops to carry out mathematical equations. 
2.3. [bookmark: _Toc1948295]Arrays:
Arrays can in some ways be the opposite of variables. This is due to variables containing one, individual value, which is not the case for arrays. D. Bell and M. Parr [3] mention that: “Variables are individual and isolated … in contrast, we very often in life deal with data that is not isolated but grouped together into a collection of information”. They also go on to say that: “An array can be regarded simply as a table, with a single row of information”.
There are various types of information that can be stored as arrays such as: “arrays of numbers, arrays of strings and arrays of other objects, such as graphical objects” [3]. Programiz [4] provides an example of how to declare arrays by providing the following code:
“data_type array_name[array_size]; or
float mark[5];”.
They mention that: “Here, we declared an array, mark, of floating-point type and size 5. Meaning, it can hold 5 floating-point values”. Based on this example, the elements mark 0 to mark 4 can then be used, as five values have been assigned, starting with 0. These values can then be used to create a variety of programs, most commonly maths related programs. 

3. [bookmark: _Toc1948296]Part B:
Part B of this report will cover four coding exercises that become increasingly more challenging to complete. For each of these exercises a solution will be given along with a clear, written-analysis of the solution, code listing and testing screenshots. 
3.1. [bookmark: _Toc1948297]Exercise 1:
Exercise 1 requires students to declare three variables that contain a name, a height and an age value. Once these values are declared, they must be displayed on the screen.
3.1.1. [bookmark: _Toc1948298]Stages:
1. Three variables are declared. ‘Char’ which is named ‘myname’, ‘int’ which is named ‘myage’ and finally ‘float’ which is named ‘myheight’.
2. The value for char is given as 7 with the letters ‘C, o, n, n, o, r’.
3. The values for myage and myheight are entered as 19 and 1.92.
4. The print code is written for each of the variables, which allows for them to be displayed on the screen.
3.1.2. [bookmark: _Toc1948299]Annotated code:
#include <stdio.h>

void main()
{
char myname[7] = { 'C','o','n','n','o','r' }; //char variable to hold name value
int myage; //int variable to hold age value
float myheight; //float variable to hold height value

myage = 19; //age value assigned
myheight = 1.92; //height value assigned

printf("My name is %s\n", myname); //print name value
printf("My number is %d\n", myage); //print age value
printf("My height is %f\n", myheight); //print height value
}
3.1.3. [bookmark: _Toc1948300] Testing:
[image: ]Normal values entered:




Program displayed all values as expected.
Impossible values entered:
[image: ]
Program did not work, which was the expected result. 
Impossible values entered:
[image: ]
Program did not work as the array number assigned was less than the number of letters provided. This outcome was expected.

3.2. [bookmark: _Toc1948301]Exercise 2:
Exercise 2 requires students to create a program that allows users to enter dimensions of shapes shown in a provided figure. Once this is achieved, the program should then calculate the area of the blue shaded part also shown in the figure. 
3.2.1. [bookmark: _Toc1948302]Stages:
1. [bookmark: _GoBack]User enters two numbers, which are the base and height values of the triangle.
2. The numbers are multiplied, and the total is divided by two to find the area of the triangle.
3. Prints the area of the triangle on screen.
4. The user enters another number, which is the radius of the circle.
5. The radius is squared, and then multiplied by PI to find the area of the circle. 
6. Prints the area of the circle on screen.
3.2.2. [bookmark: _Toc1948303]Annotated Code:

#include <stdio.h>
#define PI 3.42 //Pi is defined as 3.42
void main()
{
int base, height, radius; //three int variables which will hold the base, height and radius values
float area, area2; //two float variables which will hold the area and area2 values

printf("Enter the base value:"); //print base value prompt
scanf("%d", &base); //user enters base value
printf ("Enter the height value:"); //print height value prompt
scanf("%d", &height); //user enters height value
area=base*height/2; //area of triangle is calculated
printf("The area of the triangle is: %f", area); //print area of triangle

printf("\n Enter the radius value:"); //print radius value prompt
scanf("%d", &radius); //user enters radius value
area2=radius*radius*PI; //area of circle is calculated
printf("The area of the circle is: %f", area2); //print area of circle
}
3.2.3. [bookmark: _Toc1948304]Testing:
Normal values entered:
[image: ]
Program displayed all values as expected.
Impossible values entered:
[image: ]
Program did not work as a letter was entered as opposed to a number. This outcome was expected.
4. [bookmark: _Toc1948305]Conclusions:
To conclude this report, it was found that variables, for-loops and arrays are some of the most vital aspects of any programming language. All beginner programmers should ensure they understand these aspects, along with how to use them properly and the purpose they serve. This report covered these topics along with providing brief examples of code where these aspects have been used.
Furthermore, some exercises were completed to demonstrate how different types of programs can be written using C. These exercises included a simple program that displayed different values, and a program to calculate the area of certain shapes. These examples were provided through a stage by stage analysis, annotated code and testing screenshots. This report should demonstrate the basics of C along with some information about how to create different programs. 
5. [bookmark: _Toc1948306]Recommendations:
To further study this topic, more advanced aspects of the C programming language could be studied. This would then allow more advanced programs to be created, which opens up a much larger scale of the types of programs that can be created. Also, the exercises completed in this report could be improved on, which would allow the program to be more advanced and serve more purpose. 
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main.c: In function ‘main’:
9:9: undeclared (first use in this function)

myage = zz;//age value given





image5.png
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My number is 19
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name is Connor
number is 19
height is 1.920060
press any key to continue .





