SECTION 1
Part A
1.Constants (C# Programming Guide)
Constants are permanent values which are known at compile time and don't alter for the life of the program. Constants are pronounced with the const modifier. As it were the C# built-in sorts (barring System.Object) may be pronounced as const. User-defined sorts, counting classes, structs, and clusters, cannot be const. Utilize the readonly modifier to make a lesson, struct, or cluster that's initialized one time at runtime (for illustration in a constructor) and from there on cannot be changed. C# does not bolster const strategies, properties, or events. The enum sort empowers you to characterize named constants for indispensably built-in sorts (for case int, uint, long, and so on). For more data, see enum. Constants must be initialized as they are pronounced. For illustration:
[image: ]
In this illustration, the steady Months is continuously 12, and it cannot be changed indeed by the lesson itself. In reality, when the compiler experiences a steady identifier in C# source code (for illustration, Months), it substitutes the exacting esteem straightforwardly into the middle dialect (IL) code that it produces. Since there's no variable address related with a steady at run time, const areas cannot be passed by reference and cannot show up as an l-value in an expression.
So distant, we have managed a part with factors and as the title infers, factors can continuously be changed. The inverse of that's a steady, presented in C# with the watchword const. When declaring a constant, you have got to promptly relegate a esteem to it and after that, NO changes can be made to the value of this consistent. This is often incredible after you have a esteem which doesn't ever change, and you need to form beyond any doubt that it's not controlled by your code, indeed by accident. You will discover numerous constants within the system itself, e.g. within the Math lesson, where a steady for PI has been characterized:
Console.WriteLine(Math.PI);
But of course, the curiously portion is to pronounce a few constants of our possess. A steady can be characterized within the scope of a strategy, like this:
static void Main(string[] args)
{
    const int TheAnswerToLife = 42;
    Console.WriteLine("The answer to life, the universe and everything: " +  TheAnswerToLife);
}
In any case, most constants are pronounced on the course level, so that they can be gotten to (but not changed, of course) from all strategies of the lesson and indeed exterior of the course, depending on the perceivability. A consistent will act like a inactive part of the course, meaning that you simply can get to it without instantiating the lesson. With that in intellect, let's attempt a full illustration where two constants are characterized - a private and a open consistent:
using System;

namespace Constants
{
    class Program
    {
    static void Main(string[] args)
    {
        Console.WriteLine("The fake answer to life: " + SomeClass.TheFakeAnswerToLife);
        Console.WriteLine("The real answer to life: " +  SomeClass.GetAnswer());
    }
    }

    class SomeClass
    {
    private const int TheAnswerToLife = 42;
    public const int TheFakeAnswerToLife = 43;

    public static int GetAnswer()
    {
        return TheAnswerToLife;
    }
    }
}
Take note how I characterize a lesson (SomeClass) with two constants. The primary is private, so it can as it were be get to from the lesson it self, but the other one is open. So, in our fundamental program code, I get to both constants in an unexpected way - to begin with straightforwardly, since the fake reply is freely available, and furthermore with the assistance of the GetAnswer() strategy.
Which types can be used as a constant?
Since constants must be announced instantly and can't be changed afterward on, the value you allot to a consistent should be a steady expression and the compiler must be able to assess the esteem as of now at compile time. This implies that numbers, boolean values and strings can be utilized fair fine for a consistent, whereas e.g. a DateTime question can't be utilized as a constant. Since the compiler has to know the esteem instantly, it moreover implies that there are a few impediments to what you'll do when setting the esteem. For occasion, these are idealize illustrations of what you'll do:
const int a = 10;  
const float b = a * 2.5f;

const string s1 = "Hello, world!";  
const string s2 = s1 + " How are you?";
On the other hand, you can't utilize the result of a strategy call or a non-constant lesson part, since these are not consistent expressions. Here comes a handful of cases of what you CAN'T do:
// NOT possible:
const int a = Math.Cos(4) * 2;
// Possible:
const string s1 = "Hello, world!";
// NOT possible:
const string s2 = s1.Substring(0, 6) + " Universe";
The distinction lies in what the compiler can be anticipated to know when it comes to your code, e.g. numbers, strings and other constants, in differentiate to what it should execute to urge the esteem for. A steady elective: The readonly field If you're searching for a somewhat less prohibitive form of a course consistent, you'll need to have a see at the readonly watchword. It's not accessible on the strategy level, but it can be utilized on the lesson level, to characterize a field which can as it were be adjusted amid announcement or the execution of the constructor strategy of the lesson. So, as before long as the protest is accessible for utilize, the readonly field will have the same esteem until the end of time and can't be altered by the client. Let's attempt it out:
class SomeClass
{
    private readonly DateTime rightNow;
    public readonly DateTime later = DateTime.Now.AddHours(2);

    public SomeClass()
    {
    this.rightNow = DateTime.Now;
    }
}
So, we have two readonly areas: The primary is private, the moment one is open (we ordinarily have properties for that, but bear with me here). The primary is pronounced without a esteem (ready to do that with readonly areas, not at all like with constants), whereas the other one is initialized quickly. You may too take note that we're utilizing the DateTime lesson as the information sort, and we dole out a non-constant esteem to it. In other words, we do a parcel of stuff that we can't do with constants, making readonly areas a decent elective to constants. Notice how I relegate a esteem to the rightNow field within the constructor of the SomeClass course. As as of now specified, this is often the final chance to dole out a esteem to a readonly field. After that, whether you're in a strategy interior the characterizing course or exterior, you'll get a compile mistake in case you attempt to allot a esteem to a readonly field.
Summary
A steady can be characterized either interior the scope of a strategy or on the lesson level. It permits you to characterize a esteem which is known as of now at compile time and which can't be changed afterward on. Normal sorts utilized for constants are integrability, drifts, strings, and booleans. In the event that you're seeking out for more adaptability, attempt the readonly field, as portrayed over.
2.Type conversion
In computer science, sort conversion,[1][2] sort casting,[1][3] sort coercion,[3][3] and sort juggling[4][5] are diverse ways of changing an expression from one information sort to another. An case would be the transformation of an numbers esteem into a coasting point esteem or its literary representation as a string, and bad habit versa. Sort changes can take advantage of certain highlights of sort chains of command or information representations. Two vital perspectives of a sort transformation are whether it happens verifiably (consequently) or explicitly[1][6], and whether the basic information representation is changed over from one representation into another, or a given representation is simply reinterpreted as the representation of another information type.[6][7] In common, both primitive and compound information sorts can be converted. Each programming dialect has its possess rules on how sorts can be changed over. Dialects with solid writing ordinarily do small certain change and dishearten the reinterpretation of represe.
Pigeonholing, or sort transformation, may be a strategy of changing an substance from one information sort to another. It is utilized in computer programming to guarantee factors are accurately prepared by a function. An case of pigeonholing is converting an integer to a string. This may be exhausted arrange to compare two numbers, when one number is spared as a string and the other is an numbers. For case, a mail program might compare the primary portion of a road address with an numbers. In the event that the numbers "123" is compared with the string "123" the result can be wrong. On the off chance that the integer is to begin with changed over to a string, at that point compared with the number within the road address, it'll return true. Another common pigeonhole is changing over a coasting point number to an numbers. This could be utilized to perform calculations more effectively when the decimal exactness is superfluous. In any case, it is critical to note that when pigeonholing a drifting point number to an numbers, numerous programming dialects essentially truncate the decima
int float_to_int(float a)   // example: a = 2.75
{
    int b = (int)a;   // typecast float to int
    return b;         // returns 2
}
In arrange to circular to the closest esteem, including 0.5 to the drifting point number and after that pigeonholing it to an numbers will create an accurate result. For case, within the work underneath, both 2.75 and 3.25 will get adjusted to 3.
int round_float_to_int(float a)   // example: a = 2.75
{
    int b = (int)(a+0.5);   // typecast float to int after adding 0.5
    return b;               // returns 3
}
Whereas most high-level programming dialects back pigeonholing, each dialect employments its possess strategy to change over information. Hence, it is critical to get it how the dialect changes over between information sorts when pigeonholing factors.

3.Control flow
In computer science, control stream (or stream of control) is the arrange in which person articulations, informational or work calls of an basic program are executed or assessed. The accentuation on express control stream recognizes an basic programming dialect from a explanatory programming language. Within an basic programming dialect, a control stream explanation may be a articulation that comes about in a choice being made as to which of two or more ways to take after. For non-strict functional languages, capacities and dialect develops exist to attain the same result, but they are as a rule not named control stream statements. A set of articulations is in turn by and large organized as a piece, which in expansion to gathering, moreover characterizes a lexical scope. Interrupts and signals are low-level instruments that can modify the stream of control in a way comparable to a subroutine, but as a rule happen as a response to a few outside jolt or occasion (that can happen nonconcurrently), instead of execute
Stream of control through any given work is actualized with three fundamental sorts of control structures: Sequential: default mode. Consecutive execution of code explanations (one line after another) -- like taking after a recipe Selection: utilized for choices, branching -- choosing between 2 or more elective ways. In C++, these are the sorts of choice statements: if if/else switch Repetition: utilized for circling, i.e. rehashing a bit of code numerous times in a push. In C++, there are three sorts of loops: while do/while for The work develop, itself, shapes another way to influence stream of control through a entirety program. This will be talked about afterward within the course. Some valuable apparatuses for building programs or program segments pseudocode - helps "think" out a issue or calculation some time recently attempting to code it flowcharting - graphical way to define an calculation or a program's flow stepwise refinement (top-down plan) of algorithms
Genuine and False Selection and reiteration articulations ordinarily include choice steps. These steps depend on conditions that are assessed as genuine or false C++ incorporates a boolean information sort (called bool) that has values genuine and untrue. Progresses readability. Most capacities that reply a yes/no address (or a true/false situation) will return a boolean reply (or within the case of user-defined capacities, they ought to be coded that way) Important: ANY C++ expression that assesses to a esteem (i.e. any R-value) can be translated as a true/false condition. The run the show is: If an expression assesses to 0, its truth esteem is false If an expression assesses to non-zero, its truth value is true Logical Operators: The number-crunching comparison administrators in C++ work much just like the images we utilize in arithmetic. Each of these administrators returns a genuine or a false. x == y // x is rise to to y x != y // x isn't break even with to y x < y // x is less than y x <= y // x is less than or break even with to

Part C
using System;
public class Exercise5
{
    public static void Main()
    {
 
        double r,per_cir;
        double PI = 3.14;
        Console.WriteLine("Input the radius of the circle : ");
        r = Convert.ToDouble(Console.ReadLine());
        per_cir = 2 * PI * r;
        Console.WriteLine("Perimeter of Circle : {0}", per_cir);
        Console.Read();
    }
}
[image: ]
[image: Why is the area of a circle of a circle pi times the square of the radius?] 
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SECTION 2
Part A
1.C – Arrays
Clusters a kind of information structure that can store a fixed-size consecutive collection of components of the same sort. An cluster is utilized to store a collection of information, but it is frequently more valuable to think of an cluster as a collection of factors of the same type. Instead of pronouncing person factors, such as number0, number1, ..., and number99, you announce one cluster variable such as numbers and utilize numbers[0], numbers[1], and ..., numbers[99] to speak to person factors. A particular component in an cluster is gotten to by an index. All clusters comprise of bordering memory areas. The most reduced address compares to the primary component and the most elevated address to the final component.
[image: Arrays in C]
Pronouncing Arrays To pronounce an cluster in C, a software engineer indicates the sort of the components and the number of components required by an cluster as takes after –
type arrayName [ arraySize ];
Usually called a single-dimensional cluster. The arraySize must be an numbers steady more prominent than zero and sort can be any substantial C information sort. For illustration, to pronounce a 10-element cluster called adjust of sort twofold, utilize this explanation –
double balance[10];
Here adjust could be a variable cluster which is adequate to hold up to 10 twofold numbers.
Initializing Arrays You can initialize an cluster in C either one by one or employing a single explanation as takes after –
double balance[5] = {1000.0, 2.0, 3.4, 7.0, 50.0};
The number of values between braces { } cannot be bigger than the number of components that we pronounce for the cluster between square brackets [ ]. If you exclude the estimate of the cluster, an cluster fair huge sufficient to hold the initialization is made. In this manner, on the off chance that you compose –
double balance[] = {1000.0, 2.0, 3.4, 7.0, 50.0};
You may make precisely the same array as you did within the past case. Taking after is an illustration to relegate a single component of the cluster –
balance[4] = 50.0;
The over articulation allots the 5th component within the cluster with a esteem of 50.0. All clusters have as the file of their first component which is additionally called the base record and the final list of an cluster will be add up to measure of the cluster short 1. Appeared underneath is the pictorial representation of the cluster we examined over –
[image: Array Presentation]
Getting to Cluster Elements An component is gotten to by ordering the cluster title. Typically done by setting the file of the component inside square brackets after the title of the cluster. For case –
double salary = balance[9];
The over explanation will take the 10th component from the cluster and dole out the esteem to compensation variable. The taking after illustration Appears how to utilize all the three over said concepts viz. affirmation, task, and getting to clusters –
#include <stdio.h>
 
int main () {

   int n[ 10 ]; /* n is an array of 10 integers */
   int i,j;
 
   /* initialize elements of array n to 0 */         
   for ( i = 0; i < 10; i++ ) {
      n[ i ] = i + 100; /* set element at location i to i + 100 */
   }
   
   /* output each array element's value */
   for (j = 0; j < 10; j++ ) {
      printf("Element[%d] = %d\n", j, n[j] );
   }
 
   return 0;
}
When the over code is compiled and executed, it produces the taking after result –
Element[0] = 100
Element[1] = 101
Element[2] = 102
Element[3] = 103
Element[4] = 104
Element[5] = 105
Element[6] = 106
Element[7] = 107
Element[8] = 108
Element[9] = 109

2.Inheritance in Java Programming with examples
The method by which one course procures the properties(data individuals) and functionalities(methods) of another course is called legacy. The aim of legacy is to supply the reusability of code so that a lesson needs to compose as it were the special highlights and rest of the common properties and functionalities can be amplified from the another class. Child Class: The course that amplifies the highlights of another course is known as child course, sub lesson or determined class. Parent Class: The course whose properties and functionalities are used(inherited) by another lesson is known as parent lesson, super course or Base class. Inheritance could be a prepare of characterizing a modern lesson based on an existing course by expanding its common information individuals and methods. Inheritance permits us to reuse of code, it makes strides reusability in your java application. Note: The greatest advantage of Legacy is that the code that's as of now show in base lesson require not be modified within the child class. This implies that the information
On the off chance that you're finding it troublesome to get it what is course and protest at that point allude the direct that I have shared on question situated programming: Oh no Concepts Lets back to the topic: Syntax: Legacy in Java To acquire a lesson we utilize expands catchphrase. Here lesson XYZ is child lesson and course ABC is parent lesson. The course XYZ is acquiring the properties and strategies of ABC lesson.
class XYZ extends ABC
{
}
Legacy Example In this case, we have a base course Instructor and a sub course PhysicsTeacher. Since lesson PhysicsTeacher amplifies the assignment and college properties and work() strategy from base course, we require not to pronounce these properties and strategy in sub class. Here we have collegeName, assignment and work() strategy which are common to all the instructors so we have announced them within the base lesson, this way the child classes like MathTeacher, MusicTeacher and PhysicsTeacher don't ought to type in this code and can be utilized specifically from base lesson.
class Teacher {
   String designation = "Teacher";
   String collegeName = "Beginnersbook";
   void does(){
	System.out.println("Teaching");
   }
}

public class PhysicsTeacher extends Teacher{
   String mainSubject = "Physics";
   public static void main(String args[]){
	PhysicsTeacher obj = new PhysicsTeacher();
	System.out.println(obj.collegeName);
	System.out.println(obj.designation);
	System.out.println(obj.mainSubject);
	obj.does();
   }
}
Output:
Beginnersbook
Teacher
Physics
Teaching
Based on the over case we will say that PhysicsTeacher IS-A Instructor. This implies that a child class has IS-A relationship with the parent course. This can be legacy is known as IS-A relationship between child and parent class Note: The determined course acquires all the individuals and strategies that are pronounced as open or secured. On the off chance that the individuals or strategies of super course are pronounced as private at that point the determined lesson cannot utilize them straightforwardly. The private individuals can be gotten to as it were in its claim course. Such private individuals can only be gotten to utilizing open or secured getter and setter strategies of super course as appeared within the case below.s.
class Teacher {
   private String designation = "Teacher";
   private String collegeName = "Beginnersbook";
   public String getDesignation() {
	return designation;
   }
   protected void setDesignation(String designation) {
	this.designation = designation;
   }
   protected String getCollegeName() {
	return collegeName;
   }
   protected void setCollegeName(String collegeName) {
	this.collegeName = collegeName;
   }
   void does(){
	System.out.println("Teaching");
   }
}

public class JavaExample extends Teacher{
   String mainSubject = "Physics";
   public static void main(String args[]){
	JavaExample obj = new JavaExample();
	/* Note: we are not accessing the data members 
	 * directly we are using public getter method 
	 * to access the private members of parent class
	 */
	System.out.println(obj.getCollegeName());
	System.out.println(obj.getDesignation());
	System.out.println(obj.mainSubject);
	obj.does();
   }
}
The output is:
Beginnersbook
Teacher
Physics
Teaching
The imperative point to note within the over case is that the child course is able to get to the private individuals of parent lesson through ensured strategies of parent lesson. When we make a occurrence variable(data part) or strategy ensured, this implies that they are open as it were within the course itself and in child course. These open, protected, private etc. are all access specifiers and we'll examine them within the coming tutorials. Types of inheritance To learn sorts of legacy in detail, allude: Sorts of Legacy in Java. Single Legacy: alludes to a child and parent course relationship where a lesson expands the another lesson.
[image: Single Inheritance]
Multilevel legacy: alludes to a child and parent course relationship where a course amplifies the child course. For case course C amplifies lesson B and course B expands lesson A.
[image: Multilevel Inheritance]
Various leveled legacy: alludes to a child and parent lesson relationship where more than one classes amplifies the same lesson. For case, classes B, C & D amplifies the same course A.
[image: Hierarchical Inheritance]
Different Legacy: alludes to the concept of one lesson amplifying more than one classes, which suggests a child lesson has two parent classes. For illustration lesson C expands both classes A and B. Java doesn’t bolster different legacy, perused more approximately it here.
[image: Multiple Inheritance]
Half breed legacy: Combination of more than one sorts of legacy in a single program. For case course A & B amplifies course C and another course D expands lesson A at that point typically a hybrid legacy illustration since it may be a combination of single and various leveled inheritance. Constructors and Inheritance constructor of sub lesson is conjured when we make the protest of subclass, it by default conjures the default constructor of super course. Consequently, in legacy the objects are developed top-down. The superclass constructor can be called unequivocally utilizing the super catchphrase, but it ought to be to begin with explanation in a constructor. The super watchword alludes to the superclass, instantly over of the calling course within the hierarchy. The utilize of numerous super watchwords to get to an predecessor lesson other than the coordinate parent isn't allowed.
class ParentClass{
   //Parent class constructor
   ParentClass(){
	System.out.println("Constructor of Parent");
   }
}
class JavaExample extends ParentClass{
   JavaExample(){
	/* It by default invokes the constructor of parent class
	 * You can use super() to call the constructor of parent.
	 * It should be the first statement in the child class
	 * constructor, you can also call the parameterized constructor
	 * of parent class by using super like this: super(10), now
	 * this will invoke the parameterized constructor of int arg
	 */
	System.out.println("Constructor of Child");
   }
   public static void main(String args[]){
	//Creating the object of child class
	new JavaExample();
   }
}
Output:
Constructor of Parent
Constructor of Child
Legacy and Strategy Overriding When we pronounce the same strategy in child course which is as of now display within the parent lesson the typically called strategy abrogating. In this case when we call the strategy from child course object, the child course form of the strategy is called. Be that as it may able to call the parent course strategy utilizing super watchword as I have appeared within the illustration below:
class ParentClass{
   //Parent class constructor
   ParentClass(){
	System.out.println("Constructor of Parent");
   }
   void disp(){
	System.out.println("Parent Method");
   }
}
class JavaExample extends ParentClass{
   JavaExample(){
	System.out.println("Constructor of Child");
   }
   void disp(){
	System.out.println("Child Method");
        //Calling the disp() method of parent class
	super.disp();
   }
   public static void main(String args[]){
	//Creating the object of child class
	JavaExample obj = new JavaExample();
	obj.disp();
   }
}
The output is :
Constructor of Parent
Constructor of Child
Child Method
Parent Method
[image: ][image: ]

[image: ]
[image: ]
[image: ]
[image: ]

[image: ]
[image: ]

image7.jpeg
Single Inheritance




image8.jpeg
Multilevel Inheritance




image9.jpeg
(5] [c] []

Hierarchical Inheritance




image10.jpeg
Muttiple Inheritance




image11.png
Vehicle

car Truck.

S s
Station  Sedan  Pickup  18-wheeler
viagon,





image12.png
public function Generic_Shape ( starting x : int, starting y : int, starting size : int
{

this.x = starting x;

this.y = starting_y;

this.size = starting_size;

this.color = Color.red;
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public class Car extends Vehicle // CAR IS A Vehicle
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class Two_Door_Sedan extends Sedan // Probably not a good idea

class Sedan extends Car // Probably best to use a variable

number_of_doors : int = 2;
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var car
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public function Generic_Shape ( starting x :int, starting y :int, starting size
{

this.x = starting x;

this.y = starting_y;

this.size = starting size;

this.color = Color.red;
¥
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public abstract void paint (Graphics g);
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public void move (int deltaX, int deltaY)

x + deltaX;
y + deltay;





image1.png
<3

class Calendarl
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public const int Months = 12;
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using System;

public class Exercises

{
public static void Main()
{

double r,per_cir;
double PI = 3.14;

Console.WriteLine("Input the radius of the circle :
r = Convert.ToDouble(Console.ReadLine());

per_cir = 2 * PL * r;

Console.Writeline
Console.Read();

Perimeter of Circle : {0}", per_cir);
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