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Section:1

Q1. Define variable and constant. State the difference between variable and constant. Why variable is important in programming ?

VARIABLES
A variable can be a container or box which can store some amount of data inside it. And the data can be manipulated during the program execution. And Variables have different attributes associated with it like data type, scope, access modifiers. 
A C# variable is like a box in which you can store things for later use. The term variable is borrowed from the world of mathematics. ( C# 2005 for Dummies )
Ex:-   n = 1

- A C# variable is like a small box in which you can store things, particularly
numbers, for later use. The term variable is borrowed from the world of
mathematics


The different data types which a variable can use are int, float, long, short, double, string, char etc.

Example :-

int a;
float area = 4.5;
double square = 5.34;
char box[23];
short int a;
string blue.

A variable can be any name, identifier but it cannot be a special character, number alone.

Valid variable examples are:-

· hello, ram, john, rita_9, ron_9_345 etc.

Some Non-Valid Variable examples are:-

· 93, @#$, 9ram, dfdsf_@_dfsd 

- Variables can be anything except some special keywords which are having some predefined meaning in the programming world. 

For Example :-

int, for, if, struct, string, float, double, char, long, class, switch, while, do, else, return, void, public, private, protected, namespace, using, main, static, const, cout, cin etc.

There are two scope of a variable which can use :-
Global Variable
Local Variable
· Local Variable
· These are those variables whose scope or access is limited within that function where it is declared.
· Example:-       
		function addition(int a, int b) { 
			int c ;   //Here variable “c” is having scope within the function addition.
			c=a+b;   
			console.log(“Addition of a and b :”,c);
		}

· Global Variable
· These are those variables which are accessible from any part of the program.
· Example:-
		
			int a = 10;  
			// Here variable “a” is globally declared and it can be accessed in the program.
			class hello {
				
				public void main() {
			
			
				}

			}

CONSTANTS
A constant is also a type of variable, but the main difference is that its value cannot be altered or manipulated throughout the program. Its value will remain fixed and unchanged.

Different types of constants are:-
 Integer Constant
Integer constant consist of one or more digit like 1,5,7 or 234
Floating constants are one with decimal values like 4.5 or -45.43

 Character Constants
Character constants have special function or task they can perform. ex: ‘\n’ for new line.

String Constants
There are these constants whose values are a string enclosed in double quotes “” and ‘\0’ is added to the end of the string by the compiler.
Ex : const char value = “Hello World!”;

DIFFERENCE
So the difference between variables and constants is that variables can contain any value like integers, string, float values etc and these values can be altered at any point of time in the program.
But constants can also store these values but their value is not alterable by any mean, they will work as literal in the entire program execution.

IMPORTANCE OF VARIABLE IN PROGRAMMING
The main importance of variable in a programming is to speed the execution time. Also it can store any value in it and it can be used later on when required. 
Variables play an important role at many places in programming for example:
If you want to count the number of visitor’s visiting your website everyday, then this could be very challenging to do without the use of variables, but with the use of variable you can easily create a variable of type Integer and initialize it with 0 and increment it whenever the webpages gets loaded on the users browser.

	
Variables are used to store data in local storage which can be used at a latter stage. We can compute 	 complex problems with the help of the variables. We can make our code user friendly with the help of variables. We can store information inside it and then we can encrypt the variable and send it to the backend server. 

With the help of variables the programmers can write flexible programs and variables are also helpful in solving the real world problems.



Q2. Explain data types and mention why it is necessary? Discuss about implicit and explicit type conversion with suitable examples. 

All variables uses data-types during the declaration to restrict what can be stored inside the variable.
The complier allocates different memory for different types and every data type requires different amount of memory.
Data types are divided into two categories
Primitive Data Types
These data types are built-in and predefined data types given by the compiler.
For Example:-
Integer
Character
Boolean
Floating Point
Double Floating Point
Valueless or Void
Wide Character
Abstract Data Types
These are user defined data types defined by user itself
Example:-
Class or a Structure.

Data types are necessary because it specifies what kind of data a variable can store. These are also necessary as it comes handy while fixing real world problems. There are different types available for different needs.

For Example:-

If you want to check some condition then you can use the Boolean Data-type which can store only “true” or “false”.
If you are solving some complex equations then you can use the Float Type, which can store decimal values.
If you want to store user input from a form then you can do that by storing the value in a variable of type “char” or “string”.

Implicit Type Conversion

Implicit Type Conversion, all the conversion is done automatically by the compiler. Implicit Type Conversion comes in action when we are having two different types in a single equation.
In implicit type conversion the LHS and RHS are having different data types so the compiler will covert the result by considering the data type which is having higher precedence.
Example:-

int main() {
	int x = 10;    //integer x
	char y = ‘a’;	// character c

	// y implicitly converted to int. ASCII
	// value of ‘a’ is 97
	
	x = x + y;

	// x is implicitly converted to float
	float z = x + 1.0;

	printf(“x = %d, z = %f”, x, z);
	return 0;
}

OutPut : - x = 107.  y = 108.00000

Explicit Type Conversion

It is also called type casting and it is also user defined. User can also use it as they want.
Here the user can convert the type to a particular data type as per their choice.
Example:-

int main() {
	double x = 1.2;
	
	// Explicit conversion from double to int
	int sum = (int)x + 1;

	printf(“sum = %d”, sum);
	return 0;
}

The above program is having ‘x’ of type double and ‘sum’ is of type integer, as we are storing the computation in ‘sum’ so we will type cast the ‘x’ from double to int by placing the ‘(int)’ before the variable ‘x’.

Output :-   sum = 2




Q3. 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. 

Control structures are very important in programming as they help in decision making easy.
Control structures helps in correctly implementing the business logic of the project.
We can check for any condition and then we can perform certain action according to the true and false  condition of the condition.
Different types of control structures in programming are:-
If else statement
If statement
While
do While
Ladder if else
Switch case
for loop

Decision making is very important in programming as they can be helpful in solving real world problems. It gives either two option for a given condition. Then user can implement their task based on the condition either the condition will be true or false.

Some of the Boolean Operation that can be used in decision-making are:-

Firstly the boolean value will lead to only two values either ‘true’ or ‘false’.

 ==      Equal to.    - It will check for the the equality of two values .
 !=       Not Equal  - It will check for the equality between two values.
<        Less than   - It will check for values which is less than other value.
>        Greater than  - It will check for the greater value between two values.
<=      Less than or equal to   - It will check for two condition, either the value is less than other or equal to.
>=      Greater than or equal to  - It will check for two condition, either the value is greater than other or equal to.


if ( 5 < 6 ) {
	printf(“5 is smallest”);
} else {
	printf(“ 6 is smallest”);
}

In the above code sample, it shows that if 5 is less than 6 then it is the smallest or less 6 is smallest.

This is how control structure work in programming.


Section 2

1) Define Arrays and explain the importance of arrays in programming. Give relevant examples to support your answer.

- An array is a data structure that contains a group of elements. 
- These elements are all of the same data type, such as an integer or string.
- Arrays are commonly used in computer programs to organize data so that a related set of values can be easily sorted or searched.

The syntax for storing and displaying the values in an array typically looks something like this:
arrayname[0]="This";
arrayname[1]="is";
arrayname[2] = "pretty simple.";
print arrayname[0];
print arrayname[1];
print arrayname[2];
-The above commands would print the first three values of the array, or "This is pretty simple.


2) ANALYSIS:-ERROR SOLVED PROGRAM AND DESCRIPTION OF THE CODE

usingSystem;
namespaceConsoleApplication1
{
class Program
{
constintMAXNUMBERS=3;
staticvoidMain(string[]args)
{
int[]theNumbers=new
int[MAXNUMBERS];intchosenOption=0;
boolquit=false;
InitialiseNumbers(theNumbers);
while(quit==false)
{
DisplayHeader();
DisplayMenu();
chosenOption=ReadNumber("Please choose an option: ");
quit=ProcessMenu(chosenOption,theNumbers);
                Console.Clear();
}
}
staticvoidInitialiseNumbers(int[]numbers)
{
for(intindex=0;index<MAXNUMBERS;index++)
{
numbers[index]=0;
}
}
staticvoidDisplayHeader()
{
WriteText("*******************************************************************************",0,0);// Top left hand corner of screen  is x = 0, y = 0;
WriteText("* This application is designed to allow you to choose numbers *",0,1);// Next line down is x = 0, y = 1, etc
WriteText("* and finds the biggest and the smallest value *",0,2);
			WriteText("*******************************************************************************",0,3);
}
staticvoidDisplayMenu()
{
WriteText("Select an option",20,8);// Display menu at at x = 20, y = 8
WriteText("1. Enter the numbers",20,9);
WriteText("2. Find the smallest",20,10);
WriteText("3. Find the largest",20,11);
WriteText("4. Display all numbers",20,12);
WriteText("5. Quit",20,13);
}
staticvoidWriteText(stringtext,intx,inty)
{
            Console.CursorLeft=x;
            Console.CursorTop=y;
            Console.Write(text);
}
staticintReadNumber(stringprompt)
{
stringtext;
intnumber;
WriteText(prompt,20,14);
text= Console.ReadLine();
number=int.Parse(text);
ClearText(20,14,prompt.Length+text.Length);// Clear the text at this line
returnnumber;
}
staticvoidClearText(intx,inty,intlength)
{
// Write space ' ' characters starting at x, y for 'length' times
WriteText(new String(' ',length),x,y);
}
staticboolProcessMenu(intoption,int[]numbers)
{
boolquit=false;
switch(option)
{
case1:
GetNumbers(numbers);
break;
case2:
WriteText(string.Format("The smallest value is {0}",FindSmallest(numbers)),20,15);
                    Console.ReadKey();// Pause
break;
case3:
WriteText(string.Format("The largest value is {0}",FindLargest(numbers)),20,15);
                    Console.ReadKey();// Pause
break;
case4:
DisplayNumbers(numbers);

break;
case5:
quit=IsQuitting();
break;
default:
WriteText("Unknown option value entered",20,15);
                    Console.ReadKey();// Pause
break;
}
returnquit;
}
staticvoidGetNumbers(int[]numbers)
{
for(intindex=0;index<MAXNUMBERS;index++)
{
numbers[index]=ReadNumber("Enter number: ");
}
}
staticvoidDisplayNumbers(int[]numbers)
{
            Console.WriteLine("The Numbers Are:");
for(intindex=0;index<MAXNUMBERS;index++)
{


                Console.Write(numbers[index]+"\t");
}
            Console.ReadKey();
}
staticintFindSmallest(int[]numbers)
{
intsmallest=numbers[0];
for(intindex=0;index<MAXNUMBERS-1;index++)// <-- subtract 1
{
if(numbers[index+1]<smallest)
{
smallest=numbers[index+1];
}
}
returnsmallest;
}
staticintFindLargest(int[]numbers)
{
intlargest=numbers[0];
for(intindex=0;index<MAXNUMBERS-1;index++)// <-- subtract 1
{
if(numbers[index+1]>largest)
{
largest=numbers[index+1];
}
}
returnlargest;
}
staticboolIsQuitting()
{
stringresponse;
boolquit=false;
WriteText("Do you really wish to quit? ",20,
13);response= Console.ReadLine();
if(response=="YES")
{
quit=true;
}
elseif(response=="yes")
{
quit=true;
}
elseif(response=="Yes")
{
quit=true;
}
elseif(response=="y")
{
quit=true;
}
returnquit;
}


}

}


Code Summary

This is a menu driven program which takes 3 integer values from the user and then it will ask for the choices from the menu. 
User have to enter the choice numbers and based on the choice they want and then the switch case will perform the particular operation.
Then at last the there is an option to quit the application, for that the user can write ‘y’, ‘yes’, ‘YES’, ’Yes’ to quit the application and anything else will be stated as ‘no’.
If the user gives an invalid choice which is not available in the menu then user will be prompted with an error message.
User can find the smallest number of the three or they can find the largest of all or they can view all the numbers at once.
Menu is prepared using the custom function WriteText() which takes x and y axis values which is required by the cursor to fix the sentence on the screen.
Switch case is used to make the menu driven program.
User can enter a maximum of only three numbers in this program as we have taken a constant variable with value 3 which will be used for fetching the value from the user.
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