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Section-1

Part-A

1. Define variable and constant. State the difference between variable and constant. Why variable is important in programming?
· Define variable and constant.

Variable
In programming, a variable is a container (storage area) to hold data.
To indicate the storage area, each variable should be given a unique    name (identifier). Variable names are just the symbolic representation of     a memory location.
The value of a variable can be changed, hence the name 'variable'.
In C programming, you have to declare a variable before you can use it.
Rules for naming a variable in C# 
1. A variable name can have letters (both uppercase and lowercase letters), digits and underscore only.
2. The first letter of a variable should be either a letter or an underscore. However, it is discouraged to start variable name with an underscore. It is because variable name that starts with an underscore can conflict with system name and may cause error.
3. There is no rule on how long a variable can be. However, only the first 31 characters of a variable are checked by the compiler. So, the first 31 letters of two variables in a program should be different.
C is a strongly typed language. What this means it that, the type of a variable cannot be changed.
  * Constants
A constant is a value or an identifier whose value cannot be altered in a program. For example: 1, 2.5, "C programming is easy", etc.
Below are the different types of constants you can use in C#.



1. Integer constants

An integer constant is a numeric constant (associated with number) without any fractional or exponential part. There are three types of integer constants in C programming:
· decimal constant(base 10)
· octal constant(base 8)
· hexadecimal constant(base 16)
2. Floating-point constants
A floating point constant is a numeric constant that has either a fractional form or an exponent form. For example:
3. Character constants
A character constant is a constant which uses single quotation around characters. For example: 'a', 'l', 'm', 'F'
4. Escape Sequences
Sometimes, it is necessary to use characters which cannot be typed or has special meaning in C programming. For example: newline(enter), tab, question mark etc. In order to use these characters, escape sequence is used.
For example: \n is used for newline. The backslash ( \ ) causes "escape" from the normal way the characters are interpreted by the compiler.
5. String constants
String constants are the constants which are enclosed in a pair of double-quote marks. 
6. Enumeration constants
Keyword enum is used to define enumeration types. (https://www.programiz.com/c-programming/c-variables-constants)

· State the difference between variable and constant


· Variables are quantities with changing magnitude, hence can assume different values based on the application.
· Constants are quantities with unchanging values, and used to represent numbers with significance.
· Both constants and variables are represented algebraically by English or Greek letters.
· Constants are used to represent quantities in nature which are fixed, and the variables are used to represent unknowns.(Olivia,November,2012-https://www.differencebetween.com/difference-between-variable-and-vs-constant/).


· Why variable is important in programming?
Imagine you have to calculate the amount of oil in a large tank.
You could calculate the radius, say 100 meter, the height, say 20 meter .. apply the volume formula. So that would give you an answer. There is however absolute no point in doing the calculation twice or several million times per second.
It be nice to vary it a bit, maybe by connecting some device to the measure temperature, because liquids expand if they get warm. Maybe another device measures the exact height of the oil… after all some of it is added during the day, and some gets shipped to customers. Maybe a rain meter be nice. Because rain will push up the middle of a large oil tank.( Peter Nierop, june, 2017-https://www.quora.com/Why-are-variables-important-in-programming).

2. Explain data types and mention why it is necessary? Discuss about implicit and explicit type conversion with suitable examples.

-Variables are stored in RAM but it is necessary to let the program know the type of data that each variable will hold.

	Data type
	Description
	Sample data

	INTEGER
	Stores positive or negative whole numbers
	20

	REAL
	Stores numbers that contain decimal places/values and can also store integers
	20.31

	CHARACTER
	Stores a single character which can be a letter, number or symbol
	£

	STRING
	Stores alphanumeric combinations and text. String is really a group of characters stored together as one. Numbers to be used for calculations should not be stored as string data even though they can be. They should be stored as INTEGER or REAL
	Bitesize

	BOOLEAN
	Stores True or False only. This is sometimes taught as 1 or 0 only where 1 is true and 0 false
	False


(https://www.bbc.com/education/guides/zghbgk7/revision/1)
-Why Datatypes  are necessary in programming?
In simple language, if variables are container then data type is the type of container. type of container actually tells that what kind of stuff can be put in it. For example you don't want to put cookies in a bottle similarly you don't want to store an integer value in a variable of data type String.(Pavan kumar, October,2013-https://www.quora.com/What-is-data-type-and-why-it-is-important-in-programming-languages).
-Discuss about implicit and explicit type conversion with suitable examples.
Implicit
“Something that is implicit is expressed in indirect way.”

“If a quality or element is implicit in something, it is involved in it or is shown by it.”
Explicit
Explicit
“Something that is explicit is expressed or shown clearly and openly, without any attempt to hide anything”

“If you are explicit about something, you speak about it very openly and clearly.”

Example
The implicit and explicit keywords in C# are used when declaring conversion operators. Let's say that you have the following class:
public class Role
{
    public string Name { get; set; }
}
If you want to create a new Role and assign a Name to it, you will typically do it like this:
Role role = new Role();
role.Name = "RoleName";
Since it has only one property, it would perhaps be convenient if we could instead do it like this:
Role role = "RoleName";
This means that we want to implicitly convert a string to a Role (since there is no specific cast involved in the code). To achieve this, we add an implicit conversion operator
public static implicit operator Role(string roleName)
{
    return new Role() { Name = roleName };
}
Another option is to implement an explicit conversion operator:
public static explicit operator Role(string roleName)
{
    return new Role() { Name = roleName };
}
In this case, we cannot implicitly convert a string to a Role, but we need to cast it in our code:
Role r = (Role)"RoleName";
(Fredrik Mork, July, 2009-https://stackoverflow.com/questions/1176641/explicit-and-implicit-c-sharp).
Example: 2
int x = 10;
long y = x; // Implicit conversion from int to long
int z = (int) y; // Explicit conversion from long to int
(Jon Skeet, July, 2009-https://stackoverflow.com/questions/1176641/explicit-and-implicit-c-sharp).


3. Explain control structures in programming. Also, discuss how decision-making changes the flow of the execution. Describe the Boolean operations that can be used in decision-making.

· Explain control structures in programming.
A control structure is a block of programming that analyzes variables and chooses a direction in which to go based on given parameters. The term flow control details the direction the program takes (which way program control "flows"). Hence it is the basic decision-making process in computing; flow control determines how a computer will respond when given certain conditions and parameters. (https://en.wikiversity.org/wiki/Control_structures)

· discuss how decision-making changes the flow of the execution
The following illustration shows a decision structure that tests for a condition being true and takes different actions depending on whether it is true or false.
[image: ]
· If...Then...Else constructions let you test for one or more conditions and run one or more statements depending on each condition.
· Select...Case construction lets you evaluate an expression one time and run different sets of statements based on different possible values.

· Try...Catch...Finally Construction let you run a set of statements under an environment that retains control if any one of your statements causes an exception. You can take different actions for different exceptions. You can optionally specify a block of code that runs before you exit the whole Try...Catch...Finally construction, regardless of what occurs. (  https://docs.microsoft.com/en-us/dotnet/visual-basic/programming-guide/language-features/control-flow/loop-structures )

 The following illustration shows a loop structure that runs a set of statements until a condition becomes true.
[image: ]



· Describe the Boolean operations that can be used in decision-making.

	Operator
	Description

	==
	Equal to

	!=
	Not equal to

	<
	Less than

	>
	Greater than

	<=
	Less than or equal to

	>=
	Greater than or equal to











                         
                 (Lisa Tagliafer, November, 2016- https://www.digitalocean.com/community/tutorials/understanding-boolean-logic-in-python-3).








Section 2
PART-A
1. Define Arrays and explain the importance of arrays in programming. Give relevant examples to support your answer.
Arrays 
· An array stores a fixed-size sequential collection of elements of the same type.
·  An array is used to store a collection of data, but it is often more useful to think of an array as a collection of variables of the same type stored at contiguous memory locations.
All arrays consist of contiguous memory locations. The lowest address           corresponds to the first element and the highest address to the last element.


 [image: ]
(https://www.tutorialspoint.com/csharp/csharp_arrays.htm )
Importance of Arrays in programming

There are many importance of arrays, some of them are-
· It is better and convenient way of storing the data of same datatype with same size.
· It allows us to store known number of elements in it.( Nikhil Vaibhav, February, 2018-  https://www.quora.com/What-is-an-array-What-is-the-importance-of-an-array-in-C   )

· Consider a scenario where you need to find out the average of 100 integer numbers entered by user. In C, you have two ways to do this: 1) Define 100 variables with int data type and then perform 100 scanf() operations to store the entered values in the variables and then at last calculate the average of them. 2) Have a single integer array to store all the values, loop the array to store all the entered values in array and later calculate the average.
Which solution is better according to you? Obviously the second solution, it is convenient to store same data types in one single variable and later access them using array index

Example :
Example of Array In C programming to find out the average of 4 integers

Input :

#include <stdio.h>
int main()
{
    int avg = 0;
    int sum =0;
    int x=0;
 
    /* Array- declaration – length 4*/
    int num[4];
 
    /* We are using a for loop to traverse through the array
     * while storing the entered values in the array
     */
    for (x=0; x<4;x++)
    {
        printf("Enter number %d \n", (x+1));
        scanf("%d", &num[x]);
    }
    for (x=0; x<4;x++)
    {
        sum = sum+num[x];
    }
 
    avg = sum/4;
    printf("Average of entered number is: %d", avg);
    return 0;
}

Output:
Enter number 1
10
Enter number 2
10
Enter number 3
20
Enter number 4
40
Average of entered number is: 20

2. Define function and discuss about function definition and explain the call by reference and call by value with suitable examples.

· Define function and discuss about function definition 
In information technology, the term function has a number of meanings. It's taken from the Latin "functio" - to perform
 1) In its most general use, a function is what a given entity does in being what it is.
2) In programming language, a function is a named procedure that performs a distinct service. The language statement that requests the function is called a function call . Programming languages usually come with a compiler and a set of "canned" functions that a programmer can specify by writing language statements. These provided functions are sometimes referred to as library routines . Some functions are self-sufficient and can return results to the requesting program without help. Other functions need to make requests of the operating system in order to perform their work.( Margaret Rouse, https://whatis.techtarget.com/definition/function )

· explain the call by reference and call by value with suitable examples

Case 1:

I have two numbers first i have to add two numbers then subtract two numbers.

In this case you should send copy of two variables to Add function, because if you call function by reference some change will affect your subtraction result.

Case 2:

You have Rs 1000 in your account and you deposit another 2000 to your account.

In this case your should call Deposit function by reference . Because if you call Deposit function by value , the original balance will not reflect after your deposit, It will remain Rs 1000. And you will get wired when you see your balance !! (Premkumar Ramakrishnan, August, 2016- https://www.quora.com/What-is-the-use-of-call-by-value-and-call-by-reference-in-c )


Call by value

In call by value the copy of the argument is passed by the calling function

Ex:

void main()

{

int a=5,b=10;

funcsum(a,b); // call by value.

printf("a=%db=%d", a,b);

}

void funcsum(int c,int d)

{

c++;

d++;

}

Output

a=5b=10

Call by reference

In call by reference adress of the argument is passed by the calling funtion. Any changes made to the arguments in the function definition changes the original variable.

Example

void main()

{

int a=5,b=5;

funcsum(a,b);

printf("a=%db=%d", a,b);

}

void funcsum(int &c, int &d)

{

c++; // increament the value of the variable at the address of a

d++;

}

Output

a=6b= 11

Call by refrence uses less memory than the call by value as it works on the same address as defined previously. So it is used where memory is limited.

On the other hand call by value uses more memory as it makes copy of argument. But it has its benefit of securing original passed value of arument, unlike call by reference in which original value are lost.( 
Divyanshu Mishra, August, 2016- https://www.quora.com/What-is-the-use-of-call-by-value-and-call-by-reference-in-c )
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