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The main objective of the report is to outline some understanding about programming by analyzing and developing solutions to a variety of problems. For this, it will first outline the different between setting a variable to a constant number using the keyword CONST in C#. It will then explain data types along with their necessity. By taking suitable examples into consideration, a discussion will be also being given on how to convert from one type to another. At last, the report will explain different types of control structures in programming. By referring to repletion, compare and contrast on different types of loops in programming will also be outlined. 
1. Difference between setting a variable to a constant number and using the keyword CONST to define a constant in c#.
Variables in programming are nothing but a name given to a storage area, which programmers can manipulate. Each variable in programming has a specific type that determines the layout and size of the variable’s memory along with the range of values that can be stored within that memory. It is also to set of operations that can be applied to the variable. In programming, the name of the variable could be composed of digits, letters and underscore character. Lowercase and uppercase are distinct as C is case-sensitive. The main role of the variable is to tell the compiler where and how much storage is required for creating variable. There are mainly five types of variables, namely, char (a single octet (one byte and is a integer type)), int (most natural size of integer for the machine), float (having a single-precision floating point value), double (double precision floating point value) and void (represents the absence of type). In variable, the value could be changed and assigned at anytime and can be used without assigning a value.
Examples of variable:
 [image: ]  [image: ]
VARIABLE ANALYSE PROGRAM
[image: ]
One the other hand, a constant variable is a variable whose value cannot be changed during executing a program. As values cannot be changed, the compiler or the programmer cannot assign values to the constant variable during run time. Rather, it needs to be assigned only at the compile time. Constant are of two types, namely compile run time and runtime constants. The compile time constants are declared by using ‘const’ keyword. In this, the value cannot be changed while executing the program. On the other hand, runtime constants are declared by using the ‘Readonly’ Keyword, which value cannot be changed during the program execution. The name constant is given to variables or values in the C programming language which cannot be modified once they are defined. They are the fixed values in the program. Every constant has some range that different from unsigned to signed bits. Under the signed bit, the range of an int ranges from -128 to + 127 and under the unsigned bit; it varied from 0 to 255.
Example:
 [image: ]  [image: ]
CONSTANT IN C# PROGRAM
[image: ]
In C#, variables could be declared as constant using the const keyword or by the #define preprocessor directive. Variables could be declared by using the keyword but before the datatype of the variable. The constant variable can be initialized only once. In C#, the default value for the constant variables is zero. The following is the example that shows the declaration of the constant variables in C# using the const keyword:
[image: ]
The Output of the program is as follows:
[image: ]
By using the #define preprocessor directive, a variable can be declared as constants as it declares an alias for any value. The following program demonstrates the declaration of constant variables in C using the #define preprocessor directive:
 [image: ]
The output of the program is as follows:
[image: ]
Difference between variable and constant
	Variables
	Constant 

	A storage location along with an associated symbolic name which has value 
	The given value cannot be altered throughout the program

	The storage area holds data
	It is similar to variable though with a defined value 

	Can be changed as per the programmer need
	Cannot be changed

	Value can verify 
	Fixed Value




2. Data types and why they are necessary?
A kind of data used for programming is known as data type. It represents different types of data that are processes in programming (Walker et al., 2018). Data types are used for much more complicated types of data, some are used for storing texts, and some are used of storing numbers (De Sousa et al., 2012). The data types are categorized in for types namely, Boolean, integer, float and string. The Boolean types of data use either Yes and No or True and False. Integer type of data is representation of numbers. Float type of data is the real number that represents the data in point format like 10.3. String is the representation of the name or title. 
Data types are very crucial in programming language because it is a strongly typed language. For the compatibility, all the operations are type-checked by the compilers by the use of data types. This are helpful in minimizing the risk of compiling illegal operations and also helpful in enhancing reliability and preventing errors (Verma, 2020). Data types are present for enabling strong type-checking, values, expressions and variables. An attribute of data that tell the interpreter or compilers how the data is intended to be used is termed as a data type. The data types are very essential because each programming language requires working on different types of data like strings and integers and so they are stored as that data type.
Program of data types
[image: ]
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Figure 1 types and keywords of data types (Verma, 2020)

The bool type: it represents yes/no or true/false values. By the use of reserved words true and false, the true and false values are represented in the programming (Walker et al., 2018). The bool value can be identified in the out by “False”, “True”, or WriteLine ().
Characters: a set that can represent all of the characters found in all human languages is termed as a character (De Sousa et al., 2012). It cannot be freely mixed with integers in all cases because of the reason that there is no automatic type conversion from integer to character. 
Float: a number that has a fractional component is represented by float numbers. 
Implicit type of conversion: it is an automatic type of conversion done by the compliers in the case of intermixed data types or whenever the data from different types is intermixed (Szalay et al., 2020). It resulted in the conversion of the value to an equivalent value in the new type and it is also a reinterpretation of the value of expression. For example, a variable of type long can store any value that an integer can store. 
Example: - 
// Implicit conversion. A long can
// hold any value an int can hold, and more!
int num = 2147483647;
long bigNum = num;

In the above example the complier has implicitly converted the value of ‘num’ on the right to a type ‘long’ before assigning to ‘big number’. 
Explicit conversion: it is a type of conversion that is explicitly defined within a program a runtime check is done if the destination type can hold the source value before the conversion is performed (Szalay et al., 2020). It is a special programming instruction that specify what data type to treat a variable as in a given expression. The complier use explicit type of conversion if a conversion cannot be made without a risk of losing information. 
Example:
If the complier converts a higher numeric value into a lower one:

double d = 69.69:
	     int I;
	     I = (int)d;

Now, if ‘I’ will be printed by the complier then the outcome would be 69 and the values after the decimal point will be lost in the conversion. 
3. Different types of control structures in programming. Compare and contrast different types of loops in programming
Control structures are the ways of specifying the flow of control in programs. If the control structures are used in the program this would help in understanding the program or algorithm. Controls structures are useful in analyzing and selecting in which direction a program flows based on certain conditions. The common three types of control structures are following:
a) Sequential flow: 
This type of structure follows sequential or serial flow where the flow depends upon the series of instructions given to the computers (Choe, 2016). The modules are executed in the obvious sequence unless new instructions are given. By the use of explicit conversion method the sequences are given by the mean of numbers. In this control structure the statements are executed sequentially in the same order in which they appear in the script. 
FLOW DIAGRAM OF SEQUENCE IN C#
[image: ]
Figure 2 Sequential control structure (De Sousa et al., 2012)
b) Conditional flow: 
It involves server parameters or conditions which decides one out of server written modules. This structure depends upon the condition whether true of false (Szalay et al., 2020). For example, the outcome of the question would be either true or false; where the question is ‘Is the result less than 10?’ the outcome of control structure is the following:
FLOW DIAGRAM   C#

[image: ]
Figure 3 Conditional control structure (Choe, 2016)
c) Repetitive flow: 
A loop, which involves a repeat statement followed by a module, is known as repetitive flow (De Sousa et al., 2012). This type of control structure allows the execution of a block of statements multiple times until a specified condition is met. 
[image: ]
Figure 4 Repetitive control structure (Szalay et al., 2020)
Loops 
A loop is a sequence of instructions, in computer programming, that is repeated until a certain condition is reached. The statement of loop is required to written only once and it would be executed ten times. Two types of loop are presented in programming namely, entry control loop and exit control loop. The main two entry-controlled loops are FOR and WHILE loops (De Sousa et al., 2012). In the entry controlled loop the test conditions are tested before entering the loop body. In the exit-controlled loops, the test conditions are tested at the end of the loop body. Do-while loop is the kind of exit controlled loop. 
A for loop is a repetition control structure that allows a programmer to write a loop that is executed to a specified number of times. This loop enables the programmer to perform n numbers of steps together in one line. ‘While loop’ is used when the programmer does not know the exact number of iterations of loop beforehand (Choe, 2016). The test conditions are the main basis of termination of loop execution. The loop execution is also terminated based on the test condition in do-while loop but in this loop the test condition is tested at the end of loop body. 
[image: ]
A SMALL PROGRAM OF LOOP
[image: ]

Comparison of entry controlled and exit controlled loops:
	Entry controlled loop
	Exit controlled loop

	These are used when the checking of test condition is mandatory before executing loop body.
	These are used when checking of test condition is mandatory after executing the loop body. 

	While and for loops are the examples of this types of loop
	Do-while loop is the example of this type of loop. 

	Loop body will not executed in the case of false test condition 
	Loop body will be executed in the case of false test condition

	The loop body is executed after checking the test conditions 
	The test condition is checked after the execution of loop body. 

	This loop would be executed if and only if the condition is evaluated as true 
	This loop always executes at least once, regardless of condition (De Sousa et al., 2012). 
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This section will discuss about the various steps which are required to build the program which was given as the part of the assignment. 
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 (
START
)FLOW DIAGRAM 

 (
ENTER THE HEIGHT
) (
ENTER THE WIDTH
)


 (
WHILE CONDITION
) (
WHILE CONDITION
)	
 (
RESULT
) (
Woodlength=2(width+
heigth)*3.25
length=2*(width*heigth)
)

1-in the C# we are using system to define the function for the program
2- namespace is used to separate the codes and classes from each other in C#
3 the third step is to design the class for arguments to pass which are taken as a parameters
4 double is used to take define the floats and integers data type
5 thereafter, constant variables are given with various values along with string inputs
6 do  along with console.write to ask user specific input and thereafter, using console.read command to allow user to type and then it is parse to check while condition which has basically two condition of maximum and minimum, this do function would work for the width 
7 second do function is used for the height with the same login as used above in width
8 at last wood length data type is used to collect the data after calculation as used in logic
9 same data type is used to store the area calculated. 
10 at last the results is shown as printed with use of the command console.writeline which is used to show the results to users in a string format.
11 The whole program is developed to focus on user input as width and height and give relevant results as per the data collected by it and then doing the evaluation which is done by the while loop  condition which is based on true and false , if the condition is true , result would be provided and if the condition is false, the result is not shown or the user will get the query of writing the correct data between the minimum and maximum width and height. 
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Excercise-1
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Excercise-2
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Excercise-3
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CONSOLE OUTPUT
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EXCERCISE-4
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CONSOLE OUTPUT
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int myhum = 5;
double myDoublelium = 5.99D;
char myLetter = ‘D'

bool myBool = true;

string myText = "Hello";
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c=

static class Constants

{
public const double Pi = 3.14159;
public const int SpeedofLight - 3668@@; // km per sec.
}
class Progran
{
static void Main()
{
double radius = 5.3;
double area = Constants.Pi * (radius * radius);
int secsFromsun = 149476006 / Constants.SpeedofLight; // in km
+
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#include <stdio.h>
int main() {
const int a;
const int b = 12;
printf("The default value of variable a : %d", a);
printf("\nThe value of variable b : %d”, b);
return 9;
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The default value of variable a : @
The value of variable b : 12




image9.png
#include <stdio.h>

#define num 25

int main() {
printf("The value of num i
return 9;

: %d", num);
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The value of num is: 25
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Consolle uritetine("double: * + &)
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Sequence control structure

Sequence control structured continued
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Selection Control Structures
pseudocode: If then Else

If age > 17

Display a message indicating you can vote.
Else

Display a message indicating you can't vote.
Endif

If then Else control structure
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count assigned zero
while count < 5
Display "I love computers!®
Increment count
End while

While control structure
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Example I: Tor loop

7/ Print numbers from 1 to 10
#include <stdio.h>

int main() {
int i;

for (i 1< 115 ++1)

1
printf("%d ", i):

¥

return 0;

Output

12345678910
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L Using system;
g
class program

1

i s o)
double width, height, woodLength, glassArea;
Const double WA WIDTH - 5.

Const dousle MIN WIDTH

Const doutle WA HEIGHT
const double MINHEIGHT — 0,75
string widthstring, heightstring;

width ~ double. Parse(uidthstring)
3 hile (width < MINMIDTH || width > WAX WIDTH);

o
{

Console.Mrite("Give the height of the indow between ™ + MIN HELGHT +  and " + MAX_HEIGHT + * : *);
heightstring - Console.ReadLine(

helght - doiblc.parse(heightstring).

} Wiile (height < MINHETGHT || height > WAX HEIGHT);

woodLength - 2 © (idth - height) © 3.25;
glassarea - 2 © (width * height);

Console.riteLine("The leng of the wood is * + woodLength
ConsoleriteLine("The area of the glass is * + glassArea
¥
3

feet®);
Sauare metres
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Usine Systen;
125 Helloworld {
static vold Main() {
ouble Coursel,Course2, COUrsE3, courses, COUTSeS, COUTSeS, CourseT;

Console.urite("Enter the marks of Computational Thinking:
course1 - Convert. Tobouble(Console. ReadLine());

Console.urite("Enter the marks of Academic and Enployability Skills:
course2 - convert. Tobouble(Console. ReadLine());

‘Console.urite("Enter the marks of Inforaation Engineering
course3 - convert. Tobouble(Console. ReadLine()).

‘Console.urite("Enter the marks of Internet Protocol
courses - convert. ToDouble(Console. ReadLine());

‘Console.urite("Enter the marks of TP Internetworking:
courses - Convert. Tobouble(Console. ReadLine());

‘Console.urite("Enter the marks of Network Principls
courses - Convert. Tobouble(Console. ReadLine());

‘Console.urite("Enter the marks of Software Developner
course7 - convert. Tobouble(Console. ReadLine()).

double result - (coursel - COUPSe2 + COUNSE3 +  COUPSe4: COUISESCOUTSES Course7)/7 ;
Console.uriteLine(“The average marks = {6}, {1}, {2}, {3}, {4}, {5L, {6} is: {7} *,
coursel, coursez, course3, courses, CourseS, courses, course7, result);
b
3
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using Syste

class 66

{

// Function to find area between the
7/ two given concentric circles
Static double calculateArea(int x, int y)
{

7/ Declare value of pi

double pi = 3.1415926536;

// Calculate area of outer circle
Gouble arx = pi * x * x;

// Calculate area of inner circle
Gouble ary = pi *y " y;

// Difference in areas
return arx - ary;

1

7/ Driver code
public static void Main ()

{
int x
inty
Console.WriteLine(calculateArea(x, y));
b
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> OPEN EDITORS € StudentManagement.cs
 ASSIGNMENT.EXAM 1 using System;
> bin 2 using Systen.Collections.Generic;
> obi 3 using Systen.Ling;
5 4 using System.Text;
» FEpETEs 5 using System.Threading.Tasks;
 App.config e
S Assignment Exam.csp.. 7 namespace Assignment Exam
© Programcs s {
© StudentManagementes  © public class StudentManagement
€ StudentProfilecs :? {
12 public List<StudentProfile> Insertion(int numberofstudent)
13 {
14 ListcstudentProfile> studentProfiles = new List<StudentProfile>();
15
16 For (int i = @; i < numberofStudent; i++)
17 {
18 Console.WriteLine("Enter Name of student”); =
19 string studentName = Console.ReadLine();
20 Console.WriteLine("Enter Courseliork Mark of * + studentName);
2 int coursehork Mark = Convert.ToInt32(Console.ReadLine());
2 Console.uriteLine("Enter Examination Mark of " + studentName);
23 int examination Mark = Convert.ToInt32[{Console.ReadLine())]
2
25 if(courseWork_Mark > 160 || examination Mark > 168 || courseWork M:
2 {
27 Console.WriteLine("Enter marks are not valid

28 3}
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{
Console.WriteLine("Enter marks are not valid ");
b
StudentProfile student = new StudentProfile()
{
d-i+1,
Name = studentName,
Coursetork_Mark = courselork_Mark,
Examination Mark = examination Mark,
Module_Mark = CalculatetoduleMark(courseWork Mark, examination
B

studentProfiles.Add(student);
b

return studentProfiles;

public void RequiredMeeting(List<studentProfile> studentProfiles)

{

List<StudentProfile> studentsFailed = new List<StudentProfile();
Console.uriteLine("List of Student need Meeting : \n");

studentsFailed = studentProfiles.Where(x => x.Examination Mark < 40 ||
x.Coursebork_Mark < 40).ToList();

if (studentsFailed.Count() > @)
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public void GetAverageMarks(List<studentProfiles studentProfiles)
{
Console.uriteLine("Name” + "\t + "Average Mark”);
foreach(var item in studentProfiles)

{
int avg = (item.CourseWork Mark + item.Examination Mark) / 2;
Console.kriteLine(item.Name + "\t" + avg);

b

private double CalculateModuleMark(int courseWork Mark, int examination Mai

{

double moduleMark =

moduleMark = ((coursework Mark * 6.5)/160 + (examination Mark * @.5)/1(

return moduleMark;

b

public void GetGrade(List<studentProfile> studentProfiles)

{
if (studentProfiles.Count() > 8)

{

Console.lriteLine("Id" + "\t" + "Name” + "\t + "Grade");

foreach (var item in studentProfiles)
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foreach (var item in studentProfiles)

{
StudentPassed studentPassed = new StudentPassed()
{
1d - item.1d,
Name - item.Name,
Grade = CalculateGrade(item.Hodule Mark)
B
Console.Writeline(studentPassed.Td + "\t” + studentPassed.Name
b

private string CalculateGrade(double module_Mark)

{

string grade = String.Empty;
if (module_Mark >= 75)
{
grade = "Upper First Class™;
b3
if (module Mark >= 66 || module Mark < 75)
{
grade = "First Class”;
b
else if (module Mark < 60 || module Mark >= 50)
s





image28.png
> Properties
© App.config

S Assignment Exam.csp...
© Programcs

© StudentManagement.cs
© StudentProfile.cs

119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

else 1T (WOGULE_MArK < 00 || MOGULE MArKk >= 59)

{

grade = "second Class™
b
else if (module Mark < 56 || module Mark >= 40)
{

grade = "Third Class”;
b
else if (module Mark < 46)
{

grade = "Fail”;
b

return grade;

b
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public void GetFailedStudents(List<StudentProfile> studentProfiles)
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ListcStudentProfile> studentsFailed = new List<StudentProfile>();
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© vehidecs 9 public class Vehicle
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& VehideVinag 1 public int Number { get; set; }
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1 public string Model { get; set; }
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string name = "Jomn";
Console. liriteline(name);
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int mytium;
myhum = 15;
Console. iriteLine (myNum) ;
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using System;

namespace VariableDefinition {
class Program {
static void Main(string[] args) {
short a;
int b ;
double c;

/* actual initialization */

a - 10;
b - 20;
c-a+b;

Console.Writeline("a = {0}, b = {1}, ¢ = {2}", a, b, ©);
Console.ReadLine();
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const int mylium = 15;
mylum = 20; // error




