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Executive Summary
The following report sheds light on the relevant sections of c# programming in terms of using different library functions. This report has been divided into three parts focusing on constant and variable setting of constant value in a c# program along with discussion of different data types used in c#. Researcher has also discussed about the control structures and looping used in c# programs.  
[bookmark: _Toc48580196]Introduction
The following section is briefed on the desired set of aspects such as data type identification, looping functions that are required in this context. C# is a programming language with a strong structure format that uses different specifications for performing program executions. Researcher has focused on difference between applying a variable and constant for addressing the constant in c#. The study also focused on different data types with example of data type conversions along with explanation of different looping functions used in c#. 
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1. Difference between using keyword CONST and setting a variable for defining constants in c#
	Using keyword CONST to constant number
	Setting a variable to constant number

	1. In c# coding, constant keywords are used for creating constant fields.
	1. On the other hand, random keywords are used for creating random fields.

	2. Using the keyword CONST in c# acts as a compile time constant in this context. 
	2. However, setting a random variable to a constant in c# acts as a runtime read-only constant.

	3. The respective value of the CONST integer cannot be varied. 
	3. The values of selected random integers can be changed. 

	4. The value of the CONST integer can be set inside the program as per requirement. 
	4. On the other hand, value of a random variable for setting as the constant in c# cannot be addressed inside coding.

	5. The integer value of constants is set in the declaration section only of a particular coding. 
	5. However, the value of a variable constant is set during both the contractor and declaration part of a program.

	6. Using a constant integer in c# program cannot be performed with static modifiers. 
	6. Unlike to constant integers, setting a variable in c# is used in assistance static modifiers. 


Table 1: Difference between using variable and constant in C#
(Source: Created by the researcher)
Taking a relevant example in this context, the following set of coding shows specific practice of setting a variable to a constant in c# with pre-defined data class GFG.
Coding for setting a variable constant 
// c# program for illustrating use 
// of readonly keyword 
using System; 

class GFG { 

	// readonly variable 
	public readonly int randvar; 

	// Value of readonly 
	// variable is assigned 
	// Using constructor 
	public GFG(int b) 
	{ 

		randvar = b;  
		Console.WriteLine("Display value of randvar {0}, " randvar); 
	} 

	// Main method 
	static public void Main() 
	{ 
		GFG obj1 = new GFG(100); 
	} 
}

Output
Running the above set of coding in a c# software shows the output as application of a random variable as ‘randvar’ with no pre-defined integer value. 
Coding for setting CONST as a constant 
// C# program for illustrating
// use of Const keyword 
using System; 

class GFG { 

	// Constant fields 
	public Const int newvar = 5; 
	public Const string str = "CONST"; 

	// Main method 
	static public void Main() 
	{ 

		// Show value of Constant fields 
		Console.WriteLine("Value of newvar: {0}", newvar); 
		Console.WriteLine("Value of str: {0}", str); 
	} 
}

Output
The above set of coding in c# using shows the defining of a constant number named ‘CONST’ with integer value 5. Compared to the coding and output for the previous case, the difference in this scenario can be observed as assigning of a constant integer with a pre-defined value of 5 that remains the same in further applications of this constant value (Sedano et al. 2017, p.132). 

2. Data types and their necessity
The following diagram shows different major categories of data types used in c#. Value types and Reference types are the two major data types used in c#. Value type data is further divided into multiple categories like Simple, Enum and a few other types. Strings, Integer, Floating-point and Boolean are some of the most commonly used simple data types in c# (Calefato et al. 2018, p.1353). 
Necessity of different data types can be assessed for strongly typed C languages such as c#. Data types in c# are necessary for addressing different variables and constant according to the types of the nature of the entities. Data types are also necessary for strong type checking of all assigned variables in a program (Assal and Chiasson 2018, p.282). Data types also ensure other necessary actions such as reliability enhancement and error reduction in codes. 
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Figure 1: Different data types c#
(Source: Calefato et al. 2018, p.1353)
Example of Explicit conversion
Explicit data type conversion is subjected to data loss and related to conversion of base type data into derived data type. The following is an example of explicit conversion of integer data type in c#.
#include<stdio.h> 

int main() 
{ 
	double a = 2.5; 

	// EXPLICIT conversion from double to int 
	int add = (int)a + 1; 

	printf("add = %d", add); 

	return 0; 
}
Output
The above example shows an explicit conversion of the integer data ‘a’ for performing the summation action. Result of the above example gives the output as 3. 
Example of IMPLICIT conversion 
Explicit conversion of data types can be described as the alteration of derived data types into base types. For example, conversion of an integer value into a floating type data can be addressed as an explicit data type conversion (Baltes and Diehl 2018, p.188). The following is an example of IMPLICIT conversion in c#.

#include<stdio.h> 
int main() 
{ 
	int a = 10; // integer a 
	char b = 'x'; // character y

	// b implicitly converted to int. ASCII 
	// value of 'x' is 97 
	a = a + b; 
	
	// a is implicitly tramsformed to float 
	float Z = a + 1.0; 

	printf("a = %d, Z = %f", a, Z); 
	return 0; 
}
Output
The output of the above coding can be presented as implicit conversion of a pre-defined integer with value  of 107 which is converted into ‘float’ data type as ‘Z’ with value of 108.0000.
3. Control structures and different looping in c#
Selection statements, iteration statements and jump statements are the three major control structure used in c#. Taking example of the selection statements; if, else and case are some of the control structures that are used for general selection statements based on two or more given condition statements (Lei et al. 2017, p.60). Iteration structures, such as do, for and while, are used for repeating of a certain condition until one of the given conditions becomes false. Jump structures like break, continue and return are used for performing new tasks based on different conditions located in other sections of a programming (Kuhrmann et al. 2017, p.31).
Taking the reference of repetition, while, for, do-while, nested and infinity loops are the five major types of looping in c# program. While loop is used for repetition of a single or group statement based on fixed condition. Compared to while loop, for loop is used for executing a statement group several times for addressing the c# code that assists the loop variable (Cosentino et al. 2017, p.7174). In comparison to for looping, do-while loop is partly identical to while looping except its final phase testing 	of looping conditions. Compared to other looping functions, a nested loop is used for using multiple sub-loops within an existing loop in a c# program. 
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Source Code for An application
using System;
namespace Glazier_App
{
class Program
{
static void Main(string[] args)
{
double width, height, woodLength, glassArea;
const double MAX_WIDTH = 5.0;
const double MIN_WIDTH = 0.5;
const double MAX_HEIGHT = 3.0;
const double MIN_HEIGHT = 0.75;
string widthString, heightString;
do
{
Console.Write("Give the width of the window between " + MIN_WIDTH + " and " + MAX_WIDTH + " : ");
widthString = Console.ReadLine();
width = double.Parse(widthString);
} while (width < MIN_WIDTH || width > MAX_WIDTH);
do
{
Console.Write("Give the height of the window between " + MIN_HEIGHT + " and " + MAX_HEIGHT + " : ");
heightString = Console.ReadLine();
height = double.Parse(heightString);
} while (height < MIN_HEIGHT || height > MAX_HEIGHT);
woodLength = 2 * (width + height) * 3.25;
glassArea = 2 * (width * height);
Console.WriteLine("The leng of the wood is " + woodLength + " feet");
Console.WriteLine("The area of the glass is " + glassArea + " Square metres");
}
}
}
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Figure 2: Execution of Appendix Code

Description of the Working Process
C # (C-Sharp) is a common programming language and it is developed by Microsoft. C# mainly runs on the framework of .NET. It is also an object-oriented programming language and supports different working principles such as boundary checking of the array, checking of strong type, automatic collection of garbage, and so on (Hoda et al. 2018, p. 58). First, it needs to write the entire code in any online compiler of C#. Then, it needs to use click on the run button which is shown from the above figure and it gives the output in the console. It gives the range of width and needs to enter the value which is in between. The researcher has given the value 4 and for the range of height, the provided value is 2. Therefore it gives the length of the wood along with the area of glass which is 39 feet and 16 Square meters respectively. 
Line-by-Line explanation of code for this application
In the first line, it needs to declare the command Using System and after that line, it needs to use the namespace as Glazier App. Next, the class is declared which is a program, and then, public static void main needs to be declared for strings and arguments. The researcher has used the command for double wood length, height, area, area of glass, and so on. It needs to give the width of the string and use the console. It needs to use the condition for a while loop and use the height for double parsing as well. The length of wood is 2 * (width + height) * 3.25; and glassArea = 2 * (width * height). 
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Exercise 1
Program for calculating the average marks of students
Source Code (Using C++)
// C++ program to find list of students having maximum average score 
#include<bits/stdc++.h> 
using namespace std; 

// Function to find the list of students having maximum average score 
// Driver code 
void getStudentsList(string file[],int n) 
{ 
	// Variables to store average score of a student 
	// and maximum average score 
	int avgScore; 
	int maxAvgScore = INT_MIN; 

	// List to store names of students 
	// having maximum average score 
	vector<string> names; 

	// Traversing the file data 
	for (int i = 0; i < n; i += 4) { 

		// finding average score of a student 
		avgScore = (stoi(file[i + 1]) + 
					stoi(file[i + 2]) + 
				stoi(file[i + 3])) / 3; 

		if (avgScore > maxAvgScore) { 
			maxAvgScore = avgScore; 

			// Clear the list and add name of student having current maximum average score in the list 
			names.clear(); 
			names.push_back(file[i]); 
		} 

		else if (avgScore == maxAvgScore) 
			names.push_back(file[i]); 
	} 

	// Printing the maximum average score and names of students having this maximum average score 
	for (int i = 0; i < names.size(); i++) { 
		cout <<names[i] + " "; 
	} 

	cout << maxAvgScore; 
} 

// Driver code 
int main() 
{ 
	string file[] = { "Shrikanth- Computational Thinking", "30", "40", 
					"10", "Ram -Computational Thinking", "100", "55", "10" }; 
	
	// Number of elements in string array				 
	int n= sizeof(file)/sizeof(file[0]); 
	
	getStudentsList(file,n); 
} 
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Figure 3: Calculation of average marks student
As shown from the above figure, the calculated averages marks are provided for two students and the average is shown in the output as well. The Computational Thinking module is taken as per requirement and provided the marks.
Exercise 2
Construction of a program to allow a user to enter the radius for calculating the area the formula for Area of Circle is A = πr2
Source Code (Using Python)
from math import pi
r = float(input ("Input the radius of the circle : "))
print ("The area of the circle with radius " + str(r) + " is: " + str(pi * r**2))
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Figure 4: Formulation of Area of Circle

As shown from the above figures, in this program it needs to enter the radius for calculating the shaded area as per requirement. The researcher has put the radius value as 1.2 and it gives the area of the circle with a radius which is 4.523.
Exercise 3
Construction of a program to enter the pupils’ name and their corresponding examination and coursework

Task 1
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Figure 5: Flow Chart

As shown from the above figure, the flowchart is drawn based on the Name, Mark of Coursework, and Examination Mark.
Task 2
After entering the data, it gives the calculated marks and highlights the marks in the output section also specify those students who cannot get the pass mark either the individual subject or overall.
Task 3
Source Code
#include <stdio.h>
int main(void){
int num;
printf("Enter your Coursework mark ");
scanf("%d",&num);
printf(" You entered %d", num); // printing outputs

	if(num >= 80){
	printf(" You got A grade"); // printing outputs
		}
	else if ( num >=60){ 
		printf(" You got B grade");
		}
	else if ( num >=40){
		printf(" You got C grade");
		}
	else if ( num < 40){
		printf(" You Failed in this exam");
		}
return 0;
}



[image: ]
Figure 6: Execution of Grade program

As shown from the above figure, the program is provided for measuring the grade of students from their numbers. The researcher has put the marks 77 and it gives the output that the marks are falling on B grade. 
4. The program is done by using C programming and use the condition of if and else. It is also given the output between the ranges of two numbers. The program also gives the output that it mainly represents which grade and the student fail on the subjects.

[bookmark: _Toc48580200]Conclusion
In the report, on Part A, the difference between constant number and variables are described briefly and it is also used by the CONT for defining the constant on C#. Various data types are provided and explained briefly as per requirements. By giving suitable examples, the conversion of one type to another is provided and it includes both the explicit and implicit function on the conversion. Different types are structured regarding control is used and the suitable contrast and comparison are given regarding various loops used in the program. Coming to the next part, namely in part B, the source code which is provided in Appendix A is executed which is shown from the above figure. The explanation is given in line by line coding with appropriate screenshots. In part C, there is a various exercise for making a program. Those are executed successfully using c, c++ and python language.

[bookmark: _GoBack]
image7.png
#include <stdio.h>
int main(void){

1
2
3 int num;
4 printf("Enter your Coursework mark ");
5 oot (%", %num);
6 print(" You entered %d", num); // printing outputs
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8 if(num >= 80){
9 printf(" You got A grade"); // printing outputs
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11 clse if ( num >-60){
12 printf(" You got B grade");
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14 else if ( num >=40){
15 printf(" You got C grade");
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using System;
namespace Glazier App
{
class Program
{
static void Main(string[] args)
{
double width, height, woodLength, glassArea;
const double MAX_WIDTH = 5.0;
const double MIN_WIDTH = 0.5;
const double MAX_HEIGHT = 3.0;
const double MIN_HEIGHT = 0.75;
string widthString, heightString;
do
{
Console.Write("Give the width of the window between " + MIN_WIDTH + " and "
widthString - Console.ReadLine();
width = double.Parse(widthString);
} while (width < MIN_WIDTH || width > MAX_WIDTH);
do
{
Console.Write("Give the height of the window between " + MIN_HEIGHT + " and " + MAX_HEIGHT +
heightString - Console.ReadLine();
input

width of the window between 0.5 and 5 : 4

height of the window between 0.75 and 3

of the wood is 39 feet

of the glass is 16 Square metres
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// C++ program to find List of students having maximum average score
#include<bits/stdct+.h>
using namespace std;

// Function to find the List of students having maximum average score
// Driver code
void getStudentsList(string file[],int n)
{
// Variables to store average score of a student
// and maximum average score
int avgScore;
int maxAvgScore - INT_MIN;

// List to store names of students
// having maximum average score
vector<string> names;

// Traversing the file data
for (int i=0; i< n; i +=4) {

// finding average score of a student
avgScore - (stoi(file[ + 1]) +
stoi(file[d + 2]) +

Ram —Computational Thinking 55

Progran finished with exit code 0
bress ENTER to exit console.]
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from math import
r = float(input ("Input the radius of the circle : “))
print (*The area of the circle with radius " + str(r) + * is: " + str(pi * r*%2))

Toput the radius of the circle : [
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1 from math import pi
2 r = float(input (“Input the radius of the circle : *))
3 print (“The area of the circle with radius ® + =tr(r) + * is: " + str(pi * r*2))

Input the radius of the circle : 1.2
The area of the circle with radius 1.2 is: 4.523893421169302
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