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1. [bookmark: _Toc66360294]INTRODUCTION
In C# is an object-oriented programming language that runs of .NET frameworks and one of the most popular programming languages around the world. The language offers a clear structure allowing for code reuse and hence ease and cost-effective programming language. As a language, C# offers robust ways of handling variables and constants, requires definition of various data types and means of controlling the programme execution through various control structures. This gives the language ability to be used in development of various applications such as mobile and desktop applications, web services and web applications, games, database applications and many more (Nakov, amd Kolav, 2013). This report is divided into four sections. Section one will look at the various concepts of C# such as use of keyword const and how its use differs from setting a variable to a constant. In addition, the section will look at different types of data types and how they are important in C# programming before looking at the various types of control structure in programming. The second section will utilize a prior provided source code for application to explain how the application works together with how the code has been implemented. The third part will entail various exercises with C# with first exercise involving development of an application to calculate the average marks for a student on a course, the second will be a program to calculate the shaded area upon entry of the radii by the user and the third will involve construction of a program to allow entry of names of pupils in class and their corresponding marks for course and examination. 
2. [bookmark: _Toc66360295]PART A – UNDERSTANDING
2.1. [bookmark: _Toc66360296]THE DIFFERENCE BETWEEN SETTING A VARIABLE TO A CONSTANT NUMBER AND USING THE KEYWORD CONST TO DEFINE A CONSTANT IN C#
USE OF READONLY KEYWORD
In C# the use of readonly keyword is applicable in local constants while const is applied when a constant is a global one. Use of readonly converts a variable into a constant when declaring the variable or a constructor within the same class. As a result, the same variable or constructor remains constant as long as it is in the same class but when outside the class, it can be altered when outside the particular class. As such, readonly cannot be assigned upon exit of the constructor
Example:
class Car
    {

        
        public readonly int mycar1; // readonly variable
        public readonly int mycar2; // readonly variable

           
        // Using constructor 
        public Car(int b, int c) //values of the readonly
        {

            mycar1 = b;
            mycar2 = c;
            Console.WriteLine("Display value of myvar1 {0}, " +
                            "and myvar2 {1}", mycar1, mycar2);
        }

        // Main method 
        static public void Main()
        {
            Car obj = new Car(100000, 200000); 
        }
    }
	Output:
Display value of mycar1 100000, and mycar2 200000
From this example, even though the values of mycar1 and mycar 2 had been declared as b andb respectively, they are changed when declared in the new object using different values.
USE OF KEYWORD CONST 
The keyword const on the other hand is used to declare a constant local. It is a keyword used in defining a constant variable whose value will not be altered during the lifetime of the program. As such, a value is assigned to a constant during its time of declaration since it will be immutable and is a compile time constant. For example, the following programme will result into an error because, the price has been declared constant at 100 and hence cannot be changed to 120. 
class Program
    {
        static void Main()
        {
            const int price = 100;
            price = 120;
            Console.WriteLine("The price is " + price);
        }
    }
Difference between readonly keyword and const keyword
	Const Keyword 
	Readonly keyword

	Creates fields using readonly keyword
	Creates fields using const keyword

	It creates a compile time constant 
	It creates a runtime constant

	It is declared in the method
	It cannot be declared inside the method.

	Values once declared cannot be changed throughout the programme
	Values can be changed.

	Values can only be assigned n declaration
	Values can be assigned in both declaration and constructor



2.2. [bookmark: _Toc66360297]DATA TYPES AND THEIR IMPORTANCE
Any variables in a programme are stored in the RAM. However, for this to happen, the variables must be stored in a form that is understandable by the program and this is why it is important to declare data type for each variable. Data types are sets of values with similar characteritics (Nakov, amd Kolav, 2013).
Since C# is a strongly typed language, it means that variable types must be declared to indicate the kind of values that are going to be stored within the variables in terms of strings, integers, float, decimals, Booleans among others. 
In C#, data types can be categorized into two main types, reference types and value types. Value types are simple data types such as int, float, char, and bool, enum types, nullable types and struct types. Reference types on the other hand include class types, interface types, delegate types and array types. 
[image: ]
According to C#Corner (2021), data types are important especially in C# because it is a strongly types language where all operations are type-checked for compatibility by the compiler. During compilation, checking for compatibility of illegal operations by the compiler is done resulting into errors in ace of wrong data types. As such, the strong type checking helps in prevention of such errors and ensures reliability of the code. However, in order to ensure strong type-checking, all variables and values in the code must have a type to determine which operations are allowed on any given data type and not another (Nakov, amd Kolav, 2013). 
2.3. [bookmark: _Toc66360298]DIFFERENCE TYPES OF CONTROL STRUCTURES IN PROGRAMMING
There are three control structures in programming. These include sequence control structures, decision control structure and loop control structures. Sequence control structures are line by line execution where statements are executed following a sequential order in which they appear in the within the script. 
For example;
public static void Main()
        {
            int x = 20;
            int y = 25;
            int a; int b; float c;
            a = x + y;
            b = x - y;
            c = x / y;

            Console.WriteLine("The sum of x and y is " + a);
            Console.WriteLine("The difference between x and y is " + b);
            Console.WriteLine("The quotient of x and y is " + c);

        }
This compiler follows the sequence of the lines in the code and as such, it returns the values according to the sequence in which they are arranged in the script. 
Decision control structures depend on whether the condition is true of false which determine whether they skip the execution of the line or entire block of statements or execute one block and not the other. Examples include the IF and IF…ELSE…IF. 

public static void Main()
        {
            int x = 20;
            if (x >= 18)
            {
                Console.WriteLine("You can have driving license");
            }
            else
            {
                Console.WriteLine("You cannot have a driving license");
            }

        }
The condition first checks whether the if condition is True or False and then returns the corresponding value. 

Loop control structures allows for execution of a block of statements many times until a specific condition is met. These include WHILE, DO…WHILE… and FOR LOOPS. 
Example of WHILE LOOP
This loop will loop through the loop as long as a given condition is true then jump when the condition become false.
class Cond1
    {
        public static void Main() 
        {
            int i = 0;
            while (i < 10) 
            {
                Console.WriteLine(i); i++;
            }

        } 
    }
Example of DO… WHILE LOOP
The loop starts by executing the block and then checks if the condition is true before repeating the loop (W3Schools, 2021).
class Cond2
    {
        public static void Main() 
        {
            int i = 0;
            do
            {
                Console.WriteLine(i);
                i++;
            }
            while (i < 10);
        } 
    }
FOR LOOP
Example for Loop;
public static void Main()
        {
            for (int i = 0; i < 10; i++)
            {
                Console.WriteLine(i);
            }

        }
The loop iterates through the condition checking for values of i and returns the values until the condition changes from True to False.

3. [bookmark: _Toc66360299]PART B – INTERPRETATION
3.1. [bookmark: _Toc66360300]DESCRIPTION OF HOW THE APPLICATION WORKS
The program prompts the user to enter values of width and height for the window between 0.5-5. Once entered, the program checks for the validity of the values, that is, if they are within the specified range. If the entered values are not within the required range, the programme prompts the user to enter new values. The programme executes until when the DO…WHILE loop evaluates to FALSE.  
[image: ]
Flowchart
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3.2. [bookmark: _Toc66360301]HOW THE CODE FOR THIS APPLICATION HAS BEEN IMPLEMENTED
1.using System – enables use classes from the system namespace.
2.namespace – it is the container for classes and other namespace that is used in organising the code. 
The curly braces {} – this indicates the start and end of the code block.
3.class – this contains data and methods that enables functionality of the program and as such, every executable code in C# must be in a class.
4.Static void Main method. This method is the main entry point of the programme allowing any code inside to be executed. Static means the method is callable even without instantiating while void means the method returns nothing.
5.Variable declaration and initialization. This is where variables are declared with some being assigned values. The use of const during declaration of some variables makes them immutable throughout the program. 
5.Do while loop. The loop executes the code before checking the condition for True or False. If the condition is true, the loop executes again until it evaluates to False where it terminates and the programme continues with execution of the code sequentially. 
6.Calculation. this are code lines that undertakes calculations; woodLength = 2 * (width + height) * 3.25
7.Console.WriteLine(). It is a function that displays the results in the console adding line break at the end. 
4. [bookmark: _Toc66360302]PART C – IMPLEMENTATION
4.1. [bookmark: _Toc66360303]EXERCISE 1: A PROGRAM TO CALCULATE AVERAGE MARKS FOR A STUDENT ON A COURSE
[bookmark: _Hlk66881537]Code 
This programme allows input of the student names and the marks scored in various courses to return the name, total for all marks scored and the average marks. 
[image: ]
Output
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4.2. [bookmark: _Toc66360304]EXERCISE 2: A PROGRAM TO ALLOW THE USER TO ENTER THE RADII TO CALCULATE THE SHADED AREA
Code 

[image: ]
Output
[image: ]
4.3. [bookmark: _Toc66360305]EXERCISE 3: A PROGRAM TO ENTER A LIST OF NAMES OF PUPILS IN A CLASS AND THEIR CORRESPONDING MARKS FOR COURSEWORK AND EXAMINATION
Code 
[image: ]
Output
[image: ]

5. [bookmark: _Toc66360306]CONCLUSION
C# is a strongly types language that requires initial declaration of variables and changing of variables into either local or global constants. This prevents all runtime and compile time errors that may arise ensuring code integrity. In addition, C# requires use of data types and as such, it is important to declare the right types of data to ensure validation of user inputs. Another important concept that helps in programming is use of control structures that ensures that certain conditions are met during programme execution for the code to perform as required. This has seen use of conditional statement and loops that ensure that a program is executed following certain required conditions.  
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using system;

=inamespace CalculateshadedAreaofCircle

[EIENIINIF

{
0 references
6 |=  class Program
7 {
0 references
s |= static void Main(string[] args)
9 {
10 const double PIE = 3.142857142857143;
11 string R1, R2;
12 double radius1, radius2, biggerArea, smallerArea, shadedArea;
13
14 //radius of bigger circle (first circle)
15 Console.WriteLine("AREA BETWEEN TWO CIRCLES");
16 Console.WriteLine(" ");
17 Console.uWriteLine("Enter the radius of a bigger circle : ");
18 R1 = Console.ReadLine();
19
20 //Check if the user entered anything and if nothing entered prompt user again
21 while (string.IsNullorEmpty(R1))
22 {
23 Console.Writeline("Radius can't be empty! Enter radius of bigger circle :
24 R1 = Console.ReadLine();
25 }
26
27 //convert the user inputs to double
28 radius1 = double.Parse(R1);
29
30
31 //Prompt the user to enter radius of smaller circle (second circle)
32 Console.Write("Enter the radius of a smaller circle : ");
33 R2 = Console.ReadLine();
34
35 //Check if the user entered anything and if nothing entered prompt user again
36 while (string.IsNullorEmpty(R2))
37 {
38 Console.WritelLine("Radius can't be empty! Enter radius of smaller circle : *
39 R2 = Console.ReadLine();
20 }
21
a2 //convert the user inputs to double
23 radius2 = double.Parse(R2);
a4
45 //po calculation for shaded area
46 biggerArea = PIE * radiusl * radiusl;
a7 smallerArea = PIE * radius2 * radius2;
a8 shadedArea = biggerArea - smallerArea;
49
50 //output the results
51 Console.WriteLine(" ");
52 Console.Writeline("Area for the bigger circle is : " + biggerArea + " Square units.");
53 Console.WriteLine(" ");
54 Console.WriteLine("Area for the smaller circle is : " + smallerArea + " Square units.”);
55 Console.WriteLine(" ");
56 Console.WriteLine("Shaded area is: " + shadedArea + " Square units.");
57 Console.uWriteLine("Press any key to exit ...");
58 Console.ReadKey();
59
60 }
61 }
62 }
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Susing System;
using System.Collections.Generic;

Snamespace Arraylist

NouswN e

{
4references
s |8 class pupils
9 {
10
8 references
1 public string name { get; set; }
8 references
12 public int courseworkMark { get; set; }
8 references
13 public int examinationMark { get; set; }
12 references
14 public int Tscores { get; set; }
15
1 reference
16 |= public Pupils(string Name, int courseMarks, int ExaminationMark, int tscores)
17 {
18 name = Name;
19 courseworkMark = courseMarks;
20 examinationMark = ExaminationMark;
21 Tscores = tscores;
22 }
23
1 reference
PYR = public static Dictionary<int, Pupils> setNames()
25 {
26 var names = new Dictionary<int, Pupils>();
27 //var thename = new names("student 1", 60, 70);
28 //names.Add(1, thename);
29 int students, crsMarks, examMarks, pupillNo = 1, scores, total;
30 string name;
31
32 //Prompt for number of pupils
33 Console.Write("\n Enter number of pupils: ");
34 students = Convert.ToInt32(Console.ReadLine());
35
36 while (pupilNo <= students)
37 {
38 //prompt student name,course marks and examinationation marks
39 Console.Write("\n Enter name for pupil {e@}: ", pupilNo);
20 name = Console.ReadLine();
41 Console.Write("\n Enter coursework marks for {@}: ", name);
22 crsMarks = Convert.ToInt32(Console.ReadLine());
43 Console.Write("\n Enter examination marks for {@}: ", name);
a4 examMarks = Convert.ToInt32(Console.ReadLine());
a5 //compute overall average mark between coursework and examination
46 total = crsMarks + examMarks;
a7 scores = total / 2;
48 //add results to dictionary
29 var thename = new Pupils(name, crsMarks, examMarks, scores);
s0 names.Add(pupilNo, thename);
51 pupilNo++;
52 }
53
54 return names;
55 }
56
57
0 references
ss | static void Main(string[] args)
59 {
60
61 //call the method to call add student name,course marks and examination marks into dictionary
62 var theNames = setNames();
63
64 //get number of pupils in the dictionary
65 int totalpupils = theNames.Count;
66
67 Console.WriteLine("\n\t\t\t Total pupils : {e}", totalpupils);
68
69 Console.WriteLine("\nName \t\t Coursework Marks \t\t Examination Marks \t\t Module marks\n");
70 // string value = theNames["1"].name;
7
72 //1oop through dictionary items to display all students
73 for (int j = 1; j <= totalpupils; j++)
74 {
75 var value = theNames[];
76 //display names of all students and their marks
77 Console.Writeline(value.name + " \t\t" + value.courseworkMark + " \t\t\t\t" + value.examinationMark + "
78 }
79
80 Console.WriteLine("");
81
82 //students who have failed
83 Console.WriteLine("\n\t\t\t Failed Students");
84 for (int x = 1; x <= totalpupils; x++)
85 {
86 var value = theNames[x];
87 if (value.courseworkMark < 4@ || value.examinationMark < 4@ || value.Tscores < 40)
88 {
89 Console.WriteLine(value.name + " \t\t" + value.courseworkMark + " \t\t\t\t" + value.examinationMark
% }
o1 }
92
93
o //A graduated pass list indicating the grade
95 Console.WriteLine("\n\t\t\t =:
96 Console.WriteLine("\nName \t\t Grade \t\t\t\t class\n"
o7 for (int y = 1; y <= totalpupils; y++)
98 {
99 var value = theNames[y];
100 if (value.Tscores >= 80 && value.Tscores <= 100 && value.courseworkMark >= 40 && value.examinationMark
101 {
102 Console.WriteLine(value.name + " \t\t" + " A " + " \t\t\t\t" + " 1st Class ");
103 }
104 else if (value.Tscores >= 70 && value.Tscores < 80 && value.courseworkMark >= 4@ && value.examinationMa
105 {
106 Console.WriteLine(value.name + " \t\t" + " B " + " \t\t\t\t" + " Upper 2nd Class ");
107 }
108 else if (value.Tscores >= 50 && value.Tscores < 70 && value.courseworkMark >= 4@ && value.examinationtMa
109 {
110 Console.WriteLine(value.name + " \t\t" + " C " + " \t\t\t\t" + " Lower 2nd Class ");
111 }
112 else if (value.Tscores >= 40 && value.Tscores < 50 && value.courseworkMark >= 4@ && value.examinationMa
113 {
114 Console.WriteLine(value.name + " \t\t" + " D " + " \t\t\t\t" + " Third Class ");
115 }
116 else
117 {
118 Console.WriteLine(value.name + " \t\t" + " E " +{ AR\ + 7 Fail v);
119 }
120 }
121
122 Console.Write("Press Enter to exit...
123 Console.ReadKey();
124 }
125 }
126
127

128 }
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1 using System;
2
3 Finamespace AverangeMarks
4 {

0 references
s = class Program
6 {

0 references

7 = static void Main(string[] args)
8 {
9
10 string name;
11 int total, average;
12 //peclaring variables to store module names
13 const string modulel = “Aarchitecturedemic and Employability skills :
14 const string module2 = "Computational Thinking : ";
15 const string module3 Computer Architecture
16 const string module4 = "Information Engineering : “;
17 const string module5 = "Internet Protocols : ";
18
19 //Declaring variables to hold marks for the modules
20 int employerbility, thinking, architecture, engineering, internet;
21
22
23 Console.Write("\n\n");
24 Console.Write("architecturelculate marks for a student on a course:\n");
25 Console.Write(" i
26 Console.Write("\n\n");
27
28 //GETING MODULE MARKS FROM USER
29 Console.Write("Enter the Name of the Student
30 name = Console.ReadLine();
31
32 Console.Write("Enter marks for {0}", module1);
33 employerbility = Convert.ToInt32(Console.ReadLine());
34
35 Console.Write("Enter marks for {0} ", module2);
36 thinking = Convert.ToInt32(Console.ReadLine());
37
38 Console.Write("Enter  marks for {0} “, module3);
39 architecture = Convert.ToInt32(Console.ReadLine());
40
a2 Console.Write("Enter marks for {0}", modulea);
22 engineering = Convert.ToInt32(Console.ReadLine());
a3
22 Console.Write("Enter marks for {0}", module5);
a5 internet = Convert.ToInt32(Console.ReadLine());
46
a7 //COMPUTING TOTAL MARKS FOR THE COURSE
a8 total = employerbility + thinking + architecture + engineering + internet;
49
50 //COMPUTE AVERANGE FOR THE COURSE
51 average = total / 5;
52
53 //OUTPUT MARKS FOR EACH MODULE TOTAL MARKS AND AVERAGE MARKS
54 Console.Write("\nName of Student : {@}\n", name);
55 Console.Write("Marks in " + modulel + ": {@}\nMarks in " + module2 + ": {1}\nMarks in " + module3 + " : {2}\nMark:
56 + moduled + {3}\nMarks in " + module5
57 + ": {4}\n", employerbility, thinking, architecture, engineering, internet);
58 Console.Write("Total Marks = {@}\naverage marks = {1}\n", total, average);
59 Console.Write("Press any key to exit ... ");
60 Console.ReadKey();
61 }
62 }
63 }





