



Assignment 1

Part A : Understanding

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

VARIABLES
A variable is a storage location which can hold a value. We should give variable an unambiguous name so that its context should be understandable in the program. 
Every variable is unique by its name and we cannot declare two variables with the same name.
Never use special characters in variables.
Never start the variable in with a number or digit.
CONSTANTS
The Math class contains the methods for performing mathematical calculations and fields containing mathematical constants. The Math.PI field contains the value 3.14159265358979323846, which is an approximation of value of pi. (Microsoft Visual C#, 2008).
Constants are have fixed value stored in it and these value can never be changed throughout the program life cycle.
We use keyword const to denote the variable as constant.
Constants can be used to  

Variables can be declared of types :-
[bookmark: _GoBack]Global Variables
Local Variables

Global Variables
Global variables are declared outside the main function and it can be accessed anywhere throughout the program. Its scope is global and any function can use it as and when they want.
Global variables can store any type of information be it is a integer or a string.
Example:-

using System;

namespace Hello
{
	class abc
	{
		const pi = 3.14;
		void main() {
			console.write(pi);
		}

		void area() {
			int radius = 5;
			float area;
			area = pi*radius*radius;
			console.write(area);
		}
	}
}




Local Variables

Local variables can be used within the main function.
They have a limited scope to the function where it is defined.
They can also store any type of information be it a string or decimal.
Example:-

using System;

namespace Hi
{
	class show 
	{
		void main() {
			int a = 5;
			console.write(a);
		}
	}
}


DIFFERENCE
Variables can have values which can be altered during the program lifecycle.
Constants are also a type of variable but its values cannot be altered.
Variable doesn’t require any extra keyword to declare except the data type.
Constants require the keyword const before the data type to declare a variable constant. Ex:    const int a = 5;

IMPORTANCE OF VARIABLE IN PROGRAMMING
The main importance of variable is that it makes the program more practical and dynamic
Programmer has the chance to improve the program in the way they want.
We can use variable as a counter to count the occurrence of something.
Variables can be used to store different types of information either it is integer, decimal, string, boolean etc.
Variables can be used for debugging purposes.
Variables can be used to store the address of other variables.
We can use it to solve many complex computations and maths problems easily.
Can be used to store large amount of data either it is data coming from server or from any other source.

We can use variables to store information in it for future use by storing it in session. It comes very handy in solving real world problems.


Q2. Explain data types and mention why it is necessary? Discuss about implicit and explicit type conversion with suitable examples. 
Data types are memory units for different types of data or information which we can store in a variable. There are basically two types of data types:-
Primitive Data types :
 These are pre-defined data types which we can use to store different types of information in it.
Some of them are integer, float, double, string etc.
Each of the above has some fixed size which indicates how much information they can store.
Abstract Data types :
These are user-defined data types which user can define and use it as they want.
Some of the types of these data types are : Classes, structures etc

It is necessary because it will help us to store different types of information in it.
We can use many of the data types which can make our life easier like boolean which can be used to check the conditions are true or not. Character which can store string values etc.

There are numerous amount of data available today and to manage it in a proper way we need data types. If you want to do division and want the result in decimal numbers then without the float data type you can’t achieve it. If you want to store the form data then you need a string variable to do so. If you want to compare two entity then you need boolean to do so.

Implicit Type Conversion

This conversion is done automatically by the compiler. This is done when we have variables of two different types.
Example:-


int main() {
	int length = 56;    //integer x
	float breadth = 45.34;	// float breadth 

	// length implicitly converted to breadth
	
	breadth = breadth + length;

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


Explicit Type Conversion

Explicitly type conversion is done by the user as and when required. 
User can use the cast operation to cast a particular type to a desired type.
Example:-

int main() {
	double area = 120.34;
	
	// Explicit conversion from double to int
	int totalArea = (int)area + 1;

	printf(“Total Area = %d”, totalArea);
	return 0;
}



In above example the value of area is 120.34 which is in decimal now we are casting the decimal or float value to integer by casting it with (int) , which will result in giving the 120 which will added to 1 and it will give 121 as output.


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 used to control the execution of some tasks based on certain conditions which have either two possibilities ‘true’ or ‘false’. It can control the execution by giving two options based on the result of the condition.
If the condition comes out to be ‘true’ then execute statement 1. else statement 2.

Decision making changes the flow of any execution by giving two alternative for the condition. It can help to solve any problem very easily as any problem will have two outcome or result and decision making can help it do so.

We can use the following operators for Decision making:-

<        : Less than
>        : Greater than
=        : Assign operator
==      : Equal to operator
!=       : Not equal to operator
===    : Equal to and also of same type
<=      : Greater than or equal to
>=      : Less than or equal to

Boolean operation is either ‘true’ or ‘false’
Boolean operation can be helpful in if we can find true status for a condition then we can execute the true statement and so on.

Let’s take an example to understand it more clearly:-

int evenFunction(int val) {
	
	float c;
	
	if (val%2 == 0) {
		return true;
	} else {
		return false;
	}
}  

int main() {

	boolean even;
	
	even = evenFunction(4);
	if ( even ) {
		Console.Write(“Even Number”);
	} else {
		Console.Write(“Odd Number”);
	}

}

In the above code we have a main function int main() and the evenFunction() which takes one argument of type integer.
The evenFunction() will take an integer as argument and it will modulo it by 2 and if reminder is 0 then function will return ‘true’ else ‘false’.

In the main() function it will declare a variable ‘even’ of type boolean which will store the outcome of evenFunction() in it and then if the variable is having ‘true’ as its value then it will print even number else it will print odd number.




CODE EXPLANATION

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 Explanation

This is a menu driven program which is about finding the greatest of the three inputs. The user has to first choose the option to enter the numbers. Then once the numbers are entered they can see the entered numbers by choosing the appropriate number in menu. Then they can also find the greatest of the three.And they can also find the smallest of the three numbers. And at last there is a option in which you can quit the menu driven application by enter ‘y’,’yes’,’Yes’ or any other input will be considered as ‘no’.
FindLargest() is the function which will find the largest of the three numbers.
FindSmallest() is the function which will help you reach to the smallest number out of the three.
DisplayNumbers() is the function using which we can view all the three entered numbers on the screen
GetNumbers() it will read the numbers from the terminal and it will store it in an array.
ProcessMenu() this is the function which will have all the menu options and also have the switch case which we have used to select the option from the menu. Based on the selection of particular number it will execute the operations associated to that case.
DisplayMenu() is used to display and print the menu on the screen with the help of ‘x’ and ‘y’ co-ordinates of the screen.
IsQuitting() is the function which will have the ladder if-else statement which will decide based on the user input, whether to quit or not.
int main() is the main function which will have the starting point of the whole program. It will have the initialisations of all the variables and constants. All the important function calls and also the exit of the application.
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