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[bookmark: _Toc47998808]1.0 INTRODUCTION
In software development, it is important for developers to have a clear understanding of various concepts involved in the development of the program, its testing and debugging. In relation to C#, this report will look at the difference that exists between use of keyword CONST in defining a constant and setting of a variable to a constant. It will also look at the different data types together with their importance. The different control structures in C# programming will also be looked at. Through use of the given code, the report will describe how the given application works by offering stepwise instructions of its use together with a line by line explanation of how the code has been implemented. The report also contains development and implementation of various programmes to address various problems. 
[bookmark: _Toc47998809]2.0 PART A
[bookmark: _Toc47998810]2.1 THE DIFFERENCE BETWEEN SETTING A VARIABLE TO A CONSTANT NUMBER AND USING THE KEYWORD CONST TO DEFINE A CONSTANT IN C#.
A constant is a variable whose value cannot be altered during program execution. The means that it is not possible to assign values to the program during the run time but instead, values must be assigned during the compile time. Therefore, this means that there are two types of variable constants, compile time constants and run time constants (Wadje, 2019). 
Compile time constants (const)
Compile time constants are declared using the keyword const in which the value can not be changed during program execution. These compile time constants must be assigned a value during the time of declaration, for example; int const a = 22; the const, only allow constant variable into expressions e.g. 
int const a = 7;
int const b= 3;
int const c + a = b; // correct
int d = 2;
int const c = a +d; // this will give compile time error since d is a non-constant in the expression
In addition, const can be declared at class level and inside the method. const cannot be declared through use of static keyword since they are static by default, and also the constant variables are compile time variables. 
Therefore, const is only used when the value is absolutely constant such as PI value which cannot be changed but depending on one’s needs, it can be used as one wishes rather than declaring PI values.
Example;
using System;  
namespace UsingConst  
{  
    class Program  
    {  
        const int a = 5;  
           
       static void Main(string[] args)  
        {  
            const int b = 15;  
            const int c = b + a;  
            Console.WriteLine(c);  
            Console.ReadLine();  
        }  
    }  
}
The output of the program shown above is 20 and this clearly shows that the const must be assigned the value at declaration time and also both variables must be const in the expression.

Runtime constants (Readonly)
These are declared through use of keyword Readonly which values cannot be altered or changed during the execution of the programme. However, the variable can not only used in assigning a value at the declaration but also to assign the value for read only using through the constructor, for example;
	int readonly ;c
c=0;
As opposed to const , readonly allows both readonly constant and non-readonly constant into the expression, for instance;
	int readonly x=10;
int y=1;
int readonly z=x+y; // correct

Therefore, readonly is used when its value is not absolutely constant but rather when it can be changed frequently from one value to another for example, currency conversion from Euros to Pounds and vice versa (Wadje, 2019). 
In conclusion, the difference between const and readonly are that in the former, fields need to be initialized with declaration only while in the latter, they can either be initialised with declaration or in the constructor. In addition, const variables are declared in methods while readonly fields cannot be declared in the methods. Whereas const fields cannot be used with static modifiers, the same can be done with the readonly field (Wadje, 2019). 
[bookmark: _Toc47998811]2.2 DATA TYPES AND MENTION THEIR IMPORTANCE 

A datatype is a specification of the size and types of values that variables has together with the type of mathematical, logical or relational operations that can be applied to them without resulting into an error. These datatypes include int, with a size of 4 bytes storing whole numbers, double with a size of 8 bytes storing fractional numbers, a bool with a size of 1 byte storing true or false values, string with a size of 2 bytes per character storing sequence of characters that are surrounded by double quotes. Correct data types are necessary for use with their corresponding variables in order to avoid errors, save time and memory as well as making the code maintainable and readable (Purdum, 2013).
In C# during execution of the programme, there are many occasions where a value must be converted from one data type to another. This process of conversion from one data type to another is called casting or conversion and can be classified as implicit conversion of explicit conversion (Clark, 2013).
Implicit conversion 
In this conversion, the C# will perform data type conversions automatically. This means that there is no special syntax needed since the conversions is always successful and there is no data that is lost. For instance, numeric type of number is implicitly converted when the value to be stored can fit into the variable without truncation or rounding off. Another example can be seen when converting smaller to larger integral types and from derived classes to base classes. 
Example;
// Implicit conversion. A long can hold any value an int can hold, and more!
int num = 2123456276;
long bigNum = num;
Explicit conversion 
This is also referred to as casting and it is mostly done when the conversion cannot be made without having a risk of losing information. Casting informs the compiler that a conversion needs to be done and that data loss might occur. It involves specifying the type of data that is being cast to in a parenthesis in front of the variable to be converted (Clark, 2013). 
For example, when casting a double into an int, the program will not compile without casting as shown below.
class Testing
{
    static void Main()
    {
        double x = 1234.7;
        int a;
        // Cast double to int.
        a = (int)x;
        System.Console.WriteLine(a);
    }
}
// Output: 1234
[bookmark: _Toc47998812]2.3 DIFFERENT TYPES OF CONTROL STRUCTURES IN PROGRAMMING. 
Control structures
Control structures in programming are ways in which the flow of control in programmes is specified. They analyse and choose the direction in which the programme will flow based on certain parameters or conditions that have been specified. They therefore allow the programmer to define the order in which execution of statements will be done and this can be implicit or explicit (Teufel, 2012). There are three types of control structures; sequence, selection and repetition control structures. 
Sequential logic 
This as the name suggest, follows a serial or sequential flow where the flow is depended on the series of instructions that are given to the computer. This sequence is executed according to  the way the statements are written in the programme and this can be given through implicit or explicit (Bandyopadhyay and Bhattacharya, 2014). 
Selection logic 
This involves various conditions which decides one out of the several modules that have bee written. The selection logic uses conditional structure and this can be classified as single alternative, double alternative or multiple alternatives. 
Single Alternative This structure has the form:
If (condition) then:
     [Module A]   
[End of If structure]


Double Alternative. This structure has the form:

If (Condition), then:
     [Module A]
Else:
     [Module B]
[End if structure]
Multiple Alternatives (Nested). This structure has the form:

If (condition A), then:
     [Module A]
Else if (condition B), then:
     [Module B]
        ..
        ..
Else if (condition N), then:
     [Module N]
[End If structure]
Iteration logic 
This logic is also known as repetitive flow and it employs a loop which involves a statement that is repeating followed by a body of a loop. A loop is a basic programming construct which allows repeated execution of a section of the source code until a given condition becomes true. An example of iteration loop is the “while” loop, e.g.
WHILE loop 
This loop returns a Boolean result as true or false and determines how long the body of the loop will be repeated. In this loop all the Boolean expression is calculated and if it is true, the sequence of operation in the body will be executed. Again, the condition of input is checked and if it is true again, the body is executed again and this happens until a point where the condition returns the value false then the loop stops and the program continues to the next line. However, if the beginning of the condition in the while loop is false, then the loop is not executed at all (Nakov and Kolev, 2013). 
while (condition)
{
Loop body;
}

DO WHILE loop 
This loop is similar to while loop but it checks the condition after each execution of its loop body (Nakov and Kolev, 2013). 
Structure of “do while” loop 
do
{
Executable code;
} while (condition);

FOR loop 
This loop is more complicated compared to while and do-while loops but is able to solve more complicated tasks with less code (Nakov and Kolev, 2013).
for (A; B; C)
{
D;
}
The for loop contain an initialization bock, condition, body and updating commands. 
for (initialization; condition; update)
{
loop’s body;
}
Example;
for (int i= 1, sum = 1; i<= 128; i=i*2, sum+= i)
{
Console.WriterLine(“i={0}, sum={1}”, i, sum);
}
[bookmark: _Toc47998813]3.0 PART B
[bookmark: _Toc47998814]3.1 CODE EXECUTION AND HOW THE APPLICATION WORKS
The program prompts the user to enter width of the window between 0.5 and 5. Once the user enters values and presses enter key, the program checks if the values are within specified range. If the width is not between the 0.5 and 5 it prompts the user to enter width again until the user enters a value within the range. The same applies when user enters height values out of range. (do while loop executes until the condition evaluates to false). 
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Flowchart
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[bookmark: _Toc47998815]3.2 A LINE-BY –LINE EXPLANATION OF HOW THE CODE FOR THIS APPLICATION HAS BEEN IMPLEMENTED
	
	

	using System 
	Use of the class from the namespace of the System 

	namespace
	Used in organising the code into classes and other namespaces

	{}(curly braces)
	Marks the start and end of the code block

	class
	Contains data and methods of the programme

	Static void Main
	The main entry of the programme that does not return upon execution and the method can be called without instantiating 

	Variable declaration and initialization
	Involves declaring and assigning values to variables apart from those that gave been declared using CONST keyword and cannot be changed during execution. 

	Do while loop
	Start by executing the code before evaluating the condition for true repeatedly until the condition evaluates to false for it to terminate and proceed with execution

	Calculation
	Lines in the code that contain calculations 

	Console.WriteLine()
	Outputs the results of in the console then adds a line break at the end 
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[bookmark: _Toc47998818]4.1.1 DESIGN AND CONSTRUCTION OF A PROGRAM TO CALCULATE AVERAGE MARKS FOR A STUDENT ON A COURSE. 
[bookmark: _Toc47998819]CODE
using System;

namespace AverangeMarks
{
    class Program
    {
        static void Main(string[] args)
        {

            string name;
            int total, average;
            //Declaring variables to store module names 
            const string module1 = "Academic and Employability Skills : ";
            const string module2 = "Computational Thinking : ";
            const string module3 = "Computer Architecture : ";
            const string module4 = "Information Engineering : ";
            const string module5 = "Internet Protocols : ";

            //Declaring variables to hold marks for the modules
            int AES, CT, CA, IE, IP;


            Console.Write("\n\n");
            Console.Write("Calculate marks for a student on a course:\n");
            Console.Write("-------------------------------------------");
            Console.Write("\n\n");

            //GETING MODULE MARKS FROM USER
            Console.Write("Enter the Name of the Student :");
            name = Console.ReadLine();

            Console.Write("Enter marks for {0}",module1);
            AES = Convert.ToInt32(Console.ReadLine());

            Console.Write("Enter marks for {0} ",module2);
            CT = Convert.ToInt32(Console.ReadLine());

            Console.Write("Enter   marks for {0} ",module3);
            CA = Convert.ToInt32(Console.ReadLine());

            Console.Write("Enter  marks for {0}",module4);
            IE = Convert.ToInt32(Console.ReadLine());

            Console.Write("Enter marks for {0}",module5);
            IP = Convert.ToInt32(Console.ReadLine());

            //COMPUTING TOTAL MARKS FOR THE COURSE
            total = AES + CT + CA + IE + IP;

            //COMPUTE AVERANGE FOR THE COURSE
            average = total / 5;

            //OUTPUT MARKS FOR EACH MODULE TOTAL MARKS AND AVERAGE MARKS
            Console.Write("\nName of Student : {0}\n",name);
            Console.Write("Marks in "+module1+": {0}\nMarks in "+module2+": {1}\nMarks in "+module3+ " : {2}\nMarks in " 
                + module4 + ": {3}\nMarks in " + module5 
                + ": {4}\n",AES, CT,CA,IE,IP);
            Console.Write("Total Marks = {0}\naverage marks = {1}\n", total,average);
            Console.Write("Press any key to exit ... ");
            Console.ReadKey();
        }
    }
}

Screenshot
[image: ]
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[bookmark: _Toc47998821]4.2 EXERCISE 2 (SHADED AREA OF A CIRCLE)
[bookmark: _Toc47998822]4.2.1 CODE

using System;

namespace CalculateShadedAreaOfCircle
{
    class Program
    {
        static void Main(string[] args)
        {
            const double PIE = 3.142857142857143;
            string R1, R2;
            double radius1,radius2,biggerArea,smallerArea,shadedArea;

            //Prompt the user to enter radius of bigger circle (first circle)
            Console.WriteLine("**************POGRAM TO CALCULATE AREA BETWEEN TWO CIRCLES***********************");
            Console.WriteLine(" ");
            Console.WriteLine("Enter the radius of a bigger circle : ");
              R1 = Console.ReadLine();

                //Check if the user entered anything and if nothing entered prompt user again
              while(string.IsNullOrEmpty(R1))
                {
                    Console.WriteLine("Radius can't be empty! Enter radius of bigger circle : ");
                    R1 = Console.ReadLine();
                }

                //Convert the user inputs to double
                radius1 = double.Parse(R1);


            //Prompt the user to enter radius of smaller circle (second circle)
            Console.Write("Enter the radius of a smaller circle : ");
            R2 = Console.ReadLine();

            //Check if the user entered anything and if nothing entered prompt user again
            while (string.IsNullOrEmpty(R2))
            {
                Console.WriteLine("Radius can't be empty! Enter radius of smaller circle : ");
                R2 = Console.ReadLine();
            }

            //Convert the user inputs to double
            radius2 = double.Parse(R2);

            //Do calculation for shaded area
            biggerArea = PIE * radius1 * radius1;
            smallerArea = PIE *radius2 * radius2;
            shadedArea = biggerArea - smallerArea;

            //Output the results
            Console.WriteLine(" ");
            Console.WriteLine("***************************************************");
            Console.WriteLine("Area for the bigger circle is : " + biggerArea + " Square units.");
            Console.WriteLine(" ");
            Console.WriteLine("Area for the smaller circle is : " + smallerArea + " Square units.");
            Console.WriteLine(" ");
            Console.WriteLine("Shaded area is: " + shadedArea + " Square units.");
            Console.WriteLine("***************************************************");
            Console.WriteLine("Press any key to exit ...");
            Console.ReadKey();

        }
    }
}
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[bookmark: _Toc47998825]4.3.1 A PROGRAM TO ENTER A LIST OF NAMES OF PUPILS IN A CLASS AND THEIR CORRESPONDING MARKS FOR COURSEWORK AND EXAMINATION. 
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[bookmark: _Toc47998826]5.0 CONCLUSION
Successful development and implantation of programmes requires a detailed grasp of the basic concepts of programming such as conversion of variables to constants and control structures among others. The developers should also be in a position to look at already developed programmes and understand their workability. This will ensure that one is able to develop programmes aimed at solving various problems easily due to possession of the necessary concepts and skills required in coding.
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//Prompt for number of pupils
Console.Write("\n Input number of pupils: ");
students = Convert.ToInt32(Console.ReadLine());

while (pupilNo <= students)
{
//prompt student name,course marks and examinationation marks
Console.Write("\n Enter name for pupil {@}: ", pupillo);
name = Console.ReadLine();
Console.Write("\n Enter coursework marks for {0}: ", name);
crsharks = Convert.ToInt32(Console.ReadLine());
Console.Write("\n Enter examination marks for {0}
examMarks = Convert.ToInt32(Console.ReadLine());
% //compute overall average mark between coursework and examination
total = crsharks + exanMarks;
scores = total / 2;
//add results to dictionary
var thename = new Pupils(name, crsMarks, examMarks, scores);
names .Add(pupilNo, thename);
pupillio++;

, name);

}

return names;

Oreferences
static void Main(string[] args)

{

//Call the method to call add student nas
var thelames = setNames();

,course marks and examination marks into dictionary

//get number of pupils in the dictionary
int totalpupils = theNames.Count;

Console.WriteLine("\n\t\t\t Total pupils : {0}", totalpupils);

Console.WriteLine("\nName \t\t Coursework Marks \t\t Examination Marks \t\t Module marks\n");
// string value = theNames["1"1.name:
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using System;

using System.Collections.Generic;



namespace Arraylist

{



    class Pupils

    {



        public string name { get; set; }

        public int courseworkMark { get; set; }

        public int examinationMark { get; set; }

        public int Tscores { get; set; }



        public  Pupils(string Name, int courseMarks, int ExaminationMark, int tscores)

        {

            name = Name;

            courseworkMark = courseMarks;

            examinationMark = ExaminationMark;

            Tscores = tscores;

        }



        public static Dictionary<int, Pupils> setNames()

        {

            var names = new Dictionary<int, Pupils>();

            //var thename = new names("student 1", 60, 70);

            //names.Add(1, thename);

            int students, crsMarks, examMarks, pupilNo = 1, scores, total;

            string name;



            //Prompt for number of pupils

            Console.Write("\n Input number of pupils: ");

            students = Convert.ToInt32(Console.ReadLine());



            while (pupilNo <= students)

            {

                //prompt student name,course marks and examinationation marks

                Console.Write("\n Enter  name for pupil  {0}: ", pupilNo);

                name = Console.ReadLine();

                Console.Write("\n Enter coursework marks for {0}: ", name);

                crsMarks = Convert.ToInt32(Console.ReadLine());

                Console.Write("\n Enter examination marks for  {0}: ", name);

                examMarks = Convert.ToInt32(Console.ReadLine());

                //compute  overall average mark between coursework and examination

                total = crsMarks + examMarks;

                scores = total / 2;

                //add results to dictionary

                var thename = new Pupils(name, crsMarks, examMarks, scores);

                names.Add(pupilNo, thename);

                pupilNo++;

            }



            return names;

        }





        static void Main(string[] args)

        {

           

           //Call the method to call add student name,course marks and examination marks into dictionary

            var theNames = setNames();



            //get number of pupils in the dictionary

            int totalpupils = theNames.Count;



            Console.WriteLine("\n\t\t\t Total pupils : {0}", totalpupils);



            Console.WriteLine("\nName \t\t Coursework Marks \t\t Examination Marks \t\t Module marks\n");

            // string value = theNames["1"].name;



            //loop through dictionary items to display all students

           for(int j=1; j<= totalpupils; j++)

            {

                var value = theNames[j];

                //display names of all students and their marks

  Console.WriteLine(value.name + " \t\t" + value.courseworkMark + " \t\t\t\t" + value.examinationMark + " \t\t\t\t" + value.Tscores);

            }



            Console.WriteLine("");



            //display names of those students who have failed 

            Console.WriteLine("\n\t\t\t Failed Students");

            for (int x = 1; x <= totalpupils; x++)

            {

                var value = theNames[x];

                if (value.courseworkMark < 40 || value.examinationMark < 40 || value.Tscores < 40)

                {

   Console.WriteLine(value.name + " \t\t" + value.courseworkMark + " \t\t\t\t" + value.examinationMark + " \t\t\t\t" + value.Tscores);

                }

            }





            //A graduated pass list indicating the grade

            Console.WriteLine("\n\t\t\t ============================Graduated Passlist================");

            Console.WriteLine("\nName \t\t Grade \t\t\t\t Class\n");

            for (int y = 1; y <= totalpupils; y++)

            {

                var value = theNames[y];

                if (value.Tscores >=80 && value.Tscores <= 100 && value.courseworkMark >= 40 && value.examinationMark >= 40)

                {

                    Console.WriteLine(value.name + " \t\t" +" A "+ " \t\t\t\t" + "    1st Class ");

                }else if (value.Tscores >= 70 && value.Tscores < 80 && value.courseworkMark >= 40 && value.examinationMark >= 40)

                {

                    Console.WriteLine(value.name + " \t\t" + " B " + " \t\t\t\t" + "  Upper 2nd Class ");

                }else if (value.Tscores >= 50 && value.Tscores < 70 && value.courseworkMark >= 40 && value.examinationMark >= 40)

                {

                    Console.WriteLine(value.name + " \t\t" + " C " + " \t\t\t\t" + "  Lower 2nd Class ");

                }else if (value.Tscores >= 40 && value.Tscores < 50 && value.courseworkMark >= 40 && value.examinationMark >= 40)

                {

                    Console.WriteLine(value.name + " \t\t" + " D " + " \t\t\t\t" + "   Third Class ");

                }else

                {

                    Console.WriteLine(value.name + " \t\t" + " E " + " \t\t\t\t" + "  Fail ");

                }

            }



            Console.Write("Press Enter to exit...");

            Console.ReadKey();

        }

    }



 

}
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