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[bookmark: _Toc40028287]PART A 
[bookmark: _Toc40028288]Question 1:
[bookmark: _Toc40028289]Variable:
A variable is an identifier name and given to allocate memory space. It is used to store different types of values which can support different data types that programs can use it for manipulation. Each variable ha different data types to determine the memory size of the variable. 
[bookmark: _Toc40028290]Constant:
The constant variable is treated as regular variable but except that the value of the constant variable will be fixed and it cannot modify once defined. The constant value is also known as literals. The constant variable can support any datatype such as integer, float, double string etc. The constant variable declares using “const” keyword and it is immutable values. 
[bookmark: _Toc40028291]Difference between variable and constant:
	S.No
	Constant
	Variable

	1. 
	The value of the constant variable cannot change.
	We can change the value of the regular variable.

	2. 
	Declare constant variable using “const “key word
	Not required any key word to declare regular variable. Just have to specify datatype and variable name

	3. 
	It cannot change once it is defined
	It can change once defined



[bookmark: _Toc40028292]Importance of variable: 
The Variable provide the memory storage area and the variable of the value can change during execution of the program. The different types of variables can store the different values such as int, float, double, string etc
Important of variable:  
It is not possible to store the values in the program without variable so not possible to perform any operation in program without variable. 
[bookmark: _Toc40028293]Question 2:
[bookmark: _Toc40028294]Data types:
The variable holds the specific type of data is called data type. The data types in C# is  integer, double, floating, string, character, boolean etc. 
[bookmark: _Toc40028295]Necessary Datatype:
The Strongly Typed programming language is C # so it's necessary to define a variable with the correct data type which indicates what kind of data that variable may carry in program.  
[bookmark: _Toc40028296]Implicit and explicit type conversion with suitable examples:
	Convert one data type into another type is known as type casting or type conversion. In C# we have two different types of type castings are there given below
· Implicit type conversion – C# programming language itself perform this implicit conversion. An example for implicit conversion is converting smaller data type to larger data types and conversion can apply on derived classes to base classes.
Example for Implicit type Conversion
class ImplicitConversion
{
    static void Main(string[] args)
    {
        double x = 12.45;
        int y= 10;
        x = y + x;
    }
}
The above code x variable type is double and y variable type is int. The expression x+y, the compiler performs implicit conversion y integer value to double then store the result to x value.  
· Explicit type conversion − The explicit conversion has to be performed explicitly by the programmer using pre-defined functions. The cast operator is required to perform explicit conversion. 
Example for Explicit type conversion
class ExplicitConversion
{
    static void Main(string[] args)
    {
        int a = 10;
        int b = 5;
       double result = (double)a / b;
    }
}
	The above code converts integer value of expression a/b value into double using predefined function (double) and store double value into result variable. 
[bookmark: _Toc40028297]Control structures in programming. 
	There are three types of control statements in C# programming language which are given below
· Selection statement – if, else, case, switch branching
· Iteration statement – for, while, do, foreach looping 
· Jump statement – continue, break, goto and return statement
Selection Statement:
If statement:
Based on the specific condition if statement will execute. The syntax of if statement is given below
if (statement)
{
	statement;
}
Example for if statement:
if (age >= 18)
{
	Console.WriteLine(“Eligible for voting.”);
}
Else statement:
	The else statement differs from if statement. It executes when if statement of the condition is false. The syntax of else statement is given below
if (statement)
{
	statement;
}
else
{
	statement;
}
Example for else statement:
if (age >= 18)
{
	Console.WriteLine(“Eligible for voting”);
}
else
{
	Console.WriteLine(“ Not eligible for voting.”);
}
Switch statement:
The switch statement used to select from a list of possible statements based on a set of results. 
Syntax for switch statement:
datatype condition variable;
switch (condition variable)
{
	case 1:
		statement;
		break;
	case 2:
		statement;
		break;
	default:
		statement;
		break;
}
Example for switch statement:
int day;
switch (day)
{
	case 1:
	Console.WriteLine(“Sunday.”);
		break;
	case 2:
	Console.WriteLine(“Monday.”);
		break;
	case 3:
	Console.WriteLine(“Tuesday.”);
		break;
	default:
	Console.WriteLine(“Other days.”);
		break;
}

Iteration Statement:
For statement:
The for-loop statement is used to repeat block of the code execution until condition false. This statement has three sections are initialization which is used to initialize the iteration variable and second section is condition statement and last one is increment or decrement statement. The above sections in for loop will be optional. If omit the sections can create infinite loop.
Syntax of for statement:
for (initializer; condition; iterator)
{
	statement;
}
Example of for statement:
for (int i = 1; i<= 25; i++)
{
	Console.WriteLine(i);
}
While statement:
The while condition is true then while statements will execute. When condition false then the control will come out from the while loop. 
Syntax for while statement:
while (statement)
	{
		statement;
	}
Example for while statement:
int i=1;
while (i<= 25)
	{
		Console.WriteLine(i);
i++;
	}
Do while statement:
The do statement is used to repeat the execution of block of the code until specified condition become false. Do statement is called as exit controlled loop and it will execute at least one time before evaluate the condition
Syntax for do while statement:
do
{
	statement;
} while (statement);
Example for do while statement:
int i=1;
do
{
	Console.WriteLine(i);
i++
} while (i <= 25);
For each statement:
The foreach statement is modern for loop which is used to repeats statements for each element of an array or collection. 
Syntax of for each statement:
foreach (int element in ArrayName)
	{
		statement;
	}
Example for each statement:
foreach (int rollNo in class)
	{
		Console.WriteLine(rollNo);
	}
Jump statement:
	The jump statements are used to pass the control. The jump statements are given below
	Statement
	Description

	Break
	It is used to break the control statement and pass the control to the next statement

	continue
	Continue statement is used to pass the control to next.

	Return
	The return statement is used to return execution method value and this statement is optional.

	goto
	Goto statement is used to transfers the control to a specified statement.



[bookmark: _Toc40028298]Decision-making changes the flow of the execution
The Decision-making structures is used to test one or more condition along with statement to be executes. If condition is true then if statement will execute or condition is false then other statement will execute. The following flowchart shows the decision-making structure in programming language. 
[image: Decision making statements in C#]
Figure 1: Flow control of decision-making statement 
[bookmark: _Toc40028299]Boolean operations:
The Boolean expression is used in if statement to evaluate Boolean value. If value of the Boolean expression is true the if block of the statements will execute otherwise next statement will executes. 
[bookmark: _Toc40028300]PART B 
	This is menu driven program to display menu as enter number, find the smallest number, find the largest number, display all numbers and quit application. Each menu has separate function.  The following steps explain the execution of the program
Step 1: Display menu using DisplayMenu() function
Step 2: Read user input option
Step 3: If user entered option 1 then system will read number MAXNUMBERs 3. Using Readnumber () function
Step 4: Again display menu for option to read. In case user enter option 2 then system will call FindSmallest() with array argument. This function will return smallest value in the array.
Step 5: In case user enter option 3 then system will call FindLargest() function with array parameter,
This function will return largest number in array.
Step 6: In case user entered option 4 then it will display all elements in the array
Step 7: In case user enter option 5 then application will terminate.
[bookmark: _Toc40028301]PART C 
[bookmark: _Toc40028302]Exercise 1:
[bookmark: _Toc40028303]Program:
// Read customer name, price and quantity to prince total price
using System;
class MainClass 
{
  public static void Main (string[] args)
 {
    	  string  name;
        double price;
        int quantity;
        double totPrice;
        Console.WriteLine("Enter Customer Name:");
        name=Console.ReadLine();
        Console.WriteLine();
        Console.WriteLine("Enter Price of the product:");
        price=Convert.ToDouble(Console.ReadLine());
        Console.WriteLine();
        Console.WriteLine("Enter Quantity:");
        quantity= Convert.ToInt32(Console.ReadLine());
        totPrice=price*quantity;
        Console.WriteLine("Customer Name:" +name);
        Console.WriteLine("Quantity:"+quantity);
        Console.WriteLine("Total Price:"+totPrice);
        
  }
}
[bookmark: _Toc40028304]Screenshot for Exercise 1:
[image: ]
[bookmark: _Toc40028305]Exercise 2:
[bookmark: _Toc40028306]Program:
//Calculate area of the shaded region 
using System;
class MainClass 
{
  public static void Main (string[] args) 
{
    string  name;
        double x;
        double y;
        double areaOfSquare;
        double areaOfRect1;
        double areaOfRect2;
        double areaOfShade;
        Console.WriteLine("Enter X value:");
        x=Convert.ToDouble(Console.ReadLine());
        Console.WriteLine("Enter Y value:");
        y=Convert.ToDouble(Console.ReadLine());
        Console.WriteLine();
        areaOfSquare=2*2;
        areaOfRect1=7*3;
        areaOfRect2=(x-7) *y;
        areaOfShade=areaOfRect1+areaOfRect2-areaOfSquare;
        Console.WriteLine("Area of shaded region is :"+ areaOfShade + " cm");
        
  }
}

[bookmark: _Toc40028307]Screenshot for Exercise 2:
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[bookmark: _Toc40028308]Exercise 3:
[bookmark: _Toc40028309]Program:
// Program to spin game and get points
using System;

class MainClass 
{
  static Random rnd = new Random();
  public static void Main (string[] args) 
  {
    Console.WriteLine("Do u want to spin game");
    String option=Console.ReadLine();
   
    int bonus=0;
    if(option=="yes")
    {
      do
      {
        int n1=rnd.Next(0, 9);
        int n2=rnd.Next(0, 9);
        int n3=rnd.Next(0, 9);
        Console.WriteLine(n1 + " "+n2+" "+n3);
        if(n1==n2 || n2==n3 || n1==n3)
        {
          if(n1 !=9 && n2 !=9 && n3 !=9 )
          {
            bonus+=5;
            Console.WriteLine("You win, your points are :"+bonus);
          }
        }
        else if (n1==n2 && n2==n3 && n1==n3)
        {
          if (n1!=9)
          {
            bonus+=5;
            Console.WriteLine("You win, your points are :"+bonus);
          }
        }
        else if(n1==9 && n2==9 || n2==9 && n3==9 || n3==9 && n1==9)
        {
          bonus+=200;
          Console.WriteLine("You win, your points are :"+bonus);
        } 
        else if(n1==9 && n2==9 && n3==9)
        {
          bonus+=2000;
          Console.WriteLine("You win, your points are :"+bonus);
        }
        else
        {
          Console.WriteLine("You lose, your points are :"+bonus);
        }
        Console.WriteLine("Do u want to spin");
        option=Console.ReadLine();
      
    } while(option=="yes");
    Console.WriteLine("Game Quit !!!"); 
  }
  }
}
[bookmark: _Toc40028310]Screenshot for Exercise 3:
[image: ]
[bookmark: _Toc40028311]Exercise 4:
[bookmark: _Toc40028312]Program:
using System;

class MainClass 
{
     static Random rnd=new Random();  
     static int Pos,CurrentPosition, upper;
     static int  dice; 
     static void Main() 
     {    
        Console.WriteLine("you are starting from 1 ");     
        Console.WriteLine(" \n2 ladder to 15 \n5 ladder to 7\n9 ladder to 27 \n18 ladder  to 29\n25 ladder to 35");   Console.WriteLine(" \n17 snake to 4 \n20 snake to 6\n24 snake to 16 \n32 snake  to 30\n34 ladder to 12"); 
        do
        {
          dice  =rnd.Next(1,7); 
          Console.WriteLine("\nYou have rolled a "+ dice);
          Pos+=dice;
          if(Pos >36)
           {
             upper = (Pos-36);
             Pos = (36 - upper);}  
             Console.WriteLine("You have landed on space .\n"+ Pos);
             checkPosition();
             if (Pos<CurrentPosition)
             {
               Console.WriteLine("\nWell done, you have landed on a ladder. You are now on space" + CurrentPosition);
              }       
            if(Pos>CurrentPosition)
            {
              Console.WriteLine("\nUnlucky, you have landed on a snake. You are now on space.", CurrentPosition);
            }
            Pos = CurrentPosition;
         } while(Pos<36);
         Console.WriteLine("Congratulations, you have won!!!");
     }
               
     public static int checkPosition()
{    
     switch(Pos)
{
         case 2:
              return CurrentPosition = 15;
              break;
           Console.WriteLine(" \n2 ladder to 15 \n5 ladder to 7\n 9 ladder to 27 \n18 ladder  to 29\n25 ladder to 35");   Console.WriteLine(" \n17 snake to 4 \n20 snake to 6\n24 snake to 16 \n32 snake  to 30\n34 ladder to 12");                    
         case 5:
              return CurrentPosition = 7;
              break;
          
         case 9:
              return CurrentPosition =27;
              break;
               
         case 18:
              return CurrentPosition =29;
              break;
               
         case 25:
              return CurrentPosition =35;
              break;
               
         case 17:
              return CurrentPosition =4;
              break;
               
         case 20:
              return CurrentPosition =6;
              break;
               
         case 24:
              return CurrentPosition =16;
              break;
               
         case 32:
              return CurrentPosition =30;
              break;
               
         case 34:
              return CurrentPosition =12;
              break;
               
         
         default:
                return CurrentPosition = Pos;
                 }}
}

[bookmark: _Toc40028313]Screenshot for Exercise 4:
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