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1. Define variable and constant. State the difference between variable and constant. Why variable is important in programming. 
Ans-Variable:-
 Variables can be Implicitly or Explicitly typed. 
- In a program, firstly Variable must be declare before use it so that can be specified by its name and characteristics. 
-The name of a variable is referred to as an identifier. C# has specific rules concerning the identifiers such as:
· An identifier can only define in digits, letters, and underscore characters. 
· An identifier must start with an underscore or a letter.
· An identifier of a variable shouldn’t be one of the keywords of C# which are reserves for its own use. (http://www.infocodify.com/csharp/csharp_variables)
-It is possible to declare more than one variable in a single declaration by using comma separator but all variables declared in this way have the same data type. 
- Declaring Variable: 
//DataTypeVariableName;
-int price;
//Or
//DataType VariableName1, VariableName2;
-int price, tax;
- Variables can also be defined by using “var” keyword instead of specifying an explicit data type such as int or string. When the complier sees the var keyword, it uses the value that is assigned to the variable to determine the type.
-Implicit type variable example:-
var price=20;



-Constant:-
- Constant are fields whose values are set at compile time and can never be changed. (07/20/2015-Bill Wagner, Maria Wenzel) 
- Const is a keyword that use to define a constant. We cannot reassign a constant. with constants, we lose the ability to modify variables at run time but we gain performance and compile-time validation. (https://www.dotnetperls.com/const)
-We cannot assign const identifiers after compile time, but we can access them as much as we want. 
-E.g
conststring_name= ”priyank”;
-Difference between Variable and Constant:-
-A constant is an entity whose value doesn’t change during the program execution.
-A variable is an entity whose value keeps on changing throughout the program execution. However, it’s not a rule that value of the variable will change. A variable value might remain same throughout the program execution. 
-However the main difference between variable and constant  is that we can’t change the value of constant in between the program, but we can change the value of the variable during program execution. (konduruvijayalakshmi, Software Test Engineer at Wipro) 
-Why variable is important in programming:-
-A variable play an important role in computer programming because they makes easy and flexible work for programmer. 
-Rather than entering data directly into a program, a variable can be use to represent the data and during execution of the program variables are replaced with real data. This makes possible to use different data types in the same program. 
-Every variable has name called the Variable Name and a Data Type.  (Vangie Beal)

2) Explain data types and mention why it is necessary? Discuss about implicit and explicit type conversion with suitable examples.
-Data types are blocks or limited area confined for storing some specific item. With respect to programming language, data type of int type can store integer value. (Sidhant Mishra, Mar 2018)
[bookmark: _GoBack]-If a variable is defined as int then that variable can store only integer values. 
-In the same way there are so many data types in programming language such as double, float, char which can store integer value, large decimal value, and character value. 
-Here are the list of data types used in programming along with their range. 
	Variable Type
	Keyword
	Bytes Required
	Range

	Character (signed)
	Char
	1
	-128 to 127

	Integer (signed)
	Int
	2
	-32768 To 32767

	Float (signed)
	Float
	4
	-3.4e38 To 3.4e38

	Double
	Double
	8
	-1.7e308 To 1.7e308

	Long Integer (signed)
	Long
	4
	-2,147,483,648 To 2,147,483,647

	Character (unsigned)
	Unsigned char
	1
	0 to 255

	Integer (unsigned)
	Unsigned int
	2
	0 to 65535

	Long Integer (unsigned)
	Unsigned long
	4
	0 to 4,294,967,295

	Long double
	Long double
	10
	-1.7e932 To 1.7e932



-Implicit Type Conversion:
-When the type conversion is performed automatically by the compiler without programmers intervention, such type of conversion is known as Implicit Type Conversion. (David Griffiths, Head First)
-The compiler converts all operands into the data type of largest the largest operand.
-The sequence of rules that are applied while evaluating expressions are as shown below:
· All short and char are automatically converted into int, then,
· If either of the operand is a type long double, then others will be converted to long double and result will be long double.
· Else, if either of operand is double, then others are converted to double.
· Else, if either of the operand is float, then other are converted to float
· Else, if either of the operand is unsigned long int, then others will be converted to unsigned long int.
· Else, if one of the operand is long int, and the other is unsigned int, then
i) If a long int can represent all values of an unsigned int, the unsigned int is converted to long int.
ii) Otherwise, both operands are converted to unsigned long int.
· Else, if either operand is long int then other will be converted to long int.
· Else, if either operand is unsigned int then others will be converted to unsigned int.  (Editor, July 2012-https://clanguagebasics.com)
-In implicit conversion no special syntax is required because it is type safe conversion and no data will be lost. (Bill Wagner, 2015)
-An example of implicit type conversion:
Int variable1= 10;
Double variable2=variable1;
-In above example I’m assigning an integer to a double is implicit conversion and there is no data loss. 
-Explicit Type Conversion:
-Explicit casting requires a casting operator. This casting is normally used when converting a double to int or a base type to a derived type. 
-Casting is needed when information might be lost in the conversion, or when the conversion might not proceed for other reasons. (Luke Latham, July 2015-)
-double y=123;
int x= (int)y; 
-In the above statement, the type operator (int) is needed when converting from double to int else the compiler will generate an error.
-Example of Explicit conversion:
Class Match
{
	static void Main()
	{
		double a=1122.8;
		int x;
	//cast double to int.
	x = (int)a;
	System.console.WriteLine(x);
}
}
//Output: 1122

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.

	(Selection)	                         (Iteration)                          (Sequence)

-
	True		False	False
		
	True	





[image: ]
(I mentioned picture of figure because when I’m using Ms word file on different computer, the figure was not comes up as it looks in picture. )

-According to the structure theorem, any computer program can be written using the basic control structure shown in above figure. They can be combined in any way necessary to deal with a given problem. 
-The selection structure tests a condition, then executes one sequence of statements instead of another, depending on whether the condition is true or false. 
-A condition is any variable or expression that returns a Boolean value (True or False). 
-The iteration structure executes a sequence of statements repeatedly as long as a condition holds true, means the loop will keep executing until condition become false. 
-The sequence structure simply executes a sequence of statement in the order in which they occur. (Ella Wheeler Wilcox)

-Decision Making 
-Decision making structures requires one or more conditions to be evaluated or tested, along with a statement or statements to be executed if the condition is determined to be true, and optionally, other statements to be executed if the condition is determined to be false. 

-C# provides different types of decision making statements, such as
· If statement
· If else statement
· Nested if statement
· Switch statement 
· Nested switch statement

-If statement
-An if statement consist of a Boolean expression followed by one or more statements. 
-The syntax of an if statement in C# is:
If(Boolean_expression)
{
			Statement(s)
//will execute if the Boolean expression is true//
}

-if else statement
-An if statement can followed by an optional else statement, which executes when the Boolean expression is false.  
-The syntax of an if else statement in C# is:
If(Boolean_expression)
	{
		Statement(s)
		//will executes if the Boolean expression is true//
	}
	Else
	{
		Statement(s)
		//will executes if the Boolean expression is false//
	}

-Nested if statement 
-Nested if statements can use one if or else if statement inside another if or else if statement(s). It is always legal in C# to nest if-else statements, which means it can be used one if or else if statement inside another if or else if statement(s).
-The syntax of nested if statement:
if (Boolean_expression 1)
{
	//executes when the Boolean expression 1 is true//
	If(Boolean_expression 2)
	{
		//executes when the Boolean expression 2 is true//
	}
}

-Switch statement:
-A switch statement allows a variable to be tested for equality against a list of values. Each value is called case, and the variable being switched on is checked for each switch case. 
-The syntax of switch statement:
Switch (expression)
{
	Case constant-expression: statement(s);
	Break;
	//can have n number of case statements//
}

-The expression used in a switch statement must have an integral or enumerated type, or be of a class type in which the class has a single conversion function to an integral or enumerated type. 
-when the variable being switched on is equal to a case, the statements following that case will execute until a break statement is reached.
-when a break statement is reached, the switch terminates, and the flow of control jumps to the next line following the switch statement. 
-Not every case needs to contain a break. If no break appears, the flow of control will fall through to subsequent cases until a break reached. (Teong cheah, April 2017)

-Nested switch statement:
-It can be used one switch statement inside another switch statement(s). it is possible to have a switch as part of the statement sequence of an outer switch. 
Even if the case constants of the inner and outer switch contain common values, no conflicts will arise. 
-The syntax of nested switch statement:
switch(ch1)
{
	Case’A’:
	Console.WriteLine(“This A is part of outer switch”);
Switch(ch2)
{
	Case’A’:
	Console.WriteLine(“This A is part of inner switch”);
Break;
	Case’B’:
	/inner B case code//
}
Break;
Case’B’:
//outer B case code//
}

-Boolean operations:
-Boolean logic can be very useful for making decisions in programs, particularly in conjunction with the if..then.. type statements that most languages have. 
-
	Operator
	Description
	Example

	>
	Greater than
	if (total_run >100)

	<
	Less than
	if (price < 30)

	!=
	Not equal to
	if (score != 70)

	==
	Equal to
	if (age == 18)

	>=
	greater than or equal to
	if (total >= 20)

	<=
	less than or equal to
	if (value <= 40)



(Section 2)

1) Define Arrays and explain the importance of arrays in programming. Give relevant examples to support your answer.
Ans: An array is an unordered sequence of items. All the items in an array have the same type, unlike the fields in a structure or class, which can have different types. 
· The items in an array live in a contiguous block of memory and are accessed by using an index, unlike fields in a structure or class, which are assessed by name. (Microsoft visual C# 2013- John Sharp).
· To handle such situations, almost all the programming languages provide a concept called Array. 
· An array is a data structure, which can store a fixed-size collection of elements of the same data 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. 
· Instead of declaring individual variables, such as number1, number2,..number10, we can use one single array variable to declare multiple variables by giving an index number. 
· 
2)Define function and discuss about function definition and explain the call by reference and call by value with suitable example. 
-A function contains a unit of code that works on various inputs, many of which are variables, and produces concrete results involving changes to variable values or actual operations based on the inputs. 
-A function definition specifies the name of the function, the types and number of parameters and its return type. 
-A function definition also includes a function body  with the declarations of its local variables, and the statements that determine what the function does. (https://msdn.microsoft.com)
-There are two types of parameters:
Call by reference:
-In call by reference when method has been call, the reference address of variable is passed to the method. If some changes occurs in values within the method that changes occurs in actual variable.
-To specify this parameter we use ‘ref’ keyword at the time of parameter declaration as well as calling method. 
Call by value:
-In call by value when method has been call of any class (which takes some parameter) from main method using object. Then value of parameter in main method will directly copy to the class method to parameter values respectively. In this case if some changes occurs in values within the method that change not occurs in actual variable. 
-Example of call by reference and call by value:
Using system;
namespace callbyvalue
{
	Class program
		{
			Public class employee
			{
				Public void display(int a, string b)
				{
				Console.WriteLine(“Integer value is {0}, a);
				Console.WriteLine(“String value is {0}”, b)
				Console.ReadLine();
				}
			}
Class student
{
				public void show(ref String str)
				{
				Console.WriteLine(“Enter the value”);
				String s= Console.ReadLine();
				Str = str +s;
		Console.WriteLine(“value in str variable is {0}”, str); 
			Console.ReadLine();
				}
}
//all class member is called through main method
Static void main(string[] args)
{
	//creating the object of employee class first and implementing the call by value concept
			String m = “priyank”;
			employee emp = new employee();
			emp.display(200,m);
			Console.WriteLine(“value in variable m is” + “ “ +m);
			Console.ReadLine();
	
//creating the object of student class first and implementing the call by reference concept
String msg=”Hello”;
student st = new student();
st.show(ref msg);
Console.WriteLine(“value in msg is” + “ “msg”); 
//value at address msg will be print, because here address is copy not value that’s why at same address value will be print
Console.ReadLine();
}
}
}

Output:
	Integer value is 200
	String value is priyank
Value in variable m is priyank
Enter the value
Priyank
Value in str variable is Hellopriyank
Value in msg is Hellopriyank

Description:
-First I have created a employee class, In employee class I have taken a display method which takes two parameters. Ex display(int a, string b). On this class I have implemented call by value concept.

-After that I have created a student class. In student class I have taken a show method which takes one parameter with ref keyword. This class is used for implementing the call by reference concept. 

-After that I have created object of employee class in main method, here I have define a variable m which holds the priyank value. After that I called display method using object, Ex. emp.display(200,m), these value directly pass to the display method and it will print a and b values, if I print m value then priyank will print because here value is copy not reference address. 

-After that I have created object of student class in main method and called student class method by the object.ex st. show(ref msg); here reference address of msg will copy to the str variable. 

-In call value actual value is copy to the method but In call by reference, reference address of value is copy to the method. 
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