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1.Arrays

In the first part of this assignment we talk about variables and constants and how to use loops in programming. 
We can define arrays as a list of data. We can declare an arrays using the square brackets symbol ‘[ ]’ as an example ( int [] values = {12, 5, 13, 17}; ).
What we done in that example we declared values as a list of integers. We can use strings and other types of variables to create list of variables. 

Arrays has their own part in programming like the other components.
With arrays we can create one variable that can store multiple values, so we don’t have to create every time a new one. This will save us time and resources.
We can specify Object in our type of array that we want to define it. But about the “Object” and OOP we will discuss later.

There are three types of arrays: Single-Dimensional, Multidimensional or Jagged.
When we talk about Single-dimensional and multidimensional arrays is that the length is set up when the array is created. Those values can’t be changed until we change the value from our code.
Arrays start from zero and their reference elements are set to null. 
Jagged arrays mean and array inside of another array, which make it a reference type that will have the numeric value set up to null.

An array can have n elements which will start from 0 (not from 1) up to n-1, which we can say that arrays are zero indexed. As I mentioned earlier, arrays can be any type of (integers, variables, double, string, bool) as well as arrays itself.  

Just for us to understand better we can create an array.

Fig.1
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In Fig.1 we created an array using a string variable which we named it students. We named 4 students.
When we called the command, we asked the code to access no.1 element from the string (which is student named Andi).
Next we will see that we can change the elements of an array, by adding another element/data in our string.

Fig.2
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What we done in figure no.2? We changed the array elements by adding another element and refer it to an Index number. As you saw in the previous Fig.1, no. 1 index number was “Andi”; now by referring another element to that index ( [1] ) which is now “Joanne”, will “replace” “Andi”. Practically, “Andi” will be element no.2 ( [2] ) in our array.



Using Length command, we can find out the number of elements that our array has.

Fig.3
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Also, we can run loop through an array.
We can run a loop by using the for loop command and use the length property to specify how many times you want your loop to run.

Fig.4
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The output for this will be all the data that is stored in our string.

Now talking about loops, for loops is not the only one that we can use; we also have  foreach. Now, there is a difference between for and foreach. The difference between those two is that, foreach is simpler to write it down, plus we don’t have to add a counter such as Length and It is for others to read the code.

In conclusion, arrays are very helpful because sometimes when we build a code in C#, so it will be easier to create arrays then a lot of variables. Code will be easy to read, imagine if you have a case when you need to add 50 or 100 or variables, you can use only a few arrays which will contain all the variables that we need.

2. OOP

OOP stands for Object Orientated Programming language and the whole logic of this is to combine into a single unit data and methods. 
Why do we use OOP and how does it function in our benefit?
It is simple. It will provide a clear structure of your program, faster and easier to execute your code, it saves time and resources by helping you to write less code but to reuse it and the last thing to say will keep your code DRY.
What means DRY code? DRY stands for “Don’t Repeat Yourself”. DRY is a principle which will help you to not to repeat same code block, which will take long time to debug, maintain or modify.

Principles of Object Orientated Programming.
Those are: 
1.Inheritance
2.Polymorphism
3.Abstraction
4.Encapsulation

Let take them one by one and explain them.

2.1.Inheritance – what is inheritance and why do we use it.
Inheritance has two basic categories: base class (parent) and derived class (child).
This means that derived class (child) will inherit fields and methods from base class (parent).
So why do we need inheritance? Because it will save us time by reusing the code.
As example we have the following.
Fig.6 
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We can see in Fig.6 at line 34 where we use the colon symbol “:” which is the inheritance symbol, that the child class will inherit from base class parent.

2.2Polymorphism. 
Polymorphism means that one name can have many different forms. We can have many forms of a different object. Polymorphism comes from “poly” which means “multiple” and “morph” which means “form”, so that’s why we can call it many forms.

There are two types of Polymorphism: methods overloading and methods overriding. 

Method Overloading.
With method overloading, we can declare methods with the same name but under different signature. 
The advantage of this method is that we can perform different tasks with the same method name.
Example in Fig.7.
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Method Overriding.
If with the method overloading, we could declare methods with the same name under a different signature, with method overriding things are different. With this one, we can declare methods with same name and same signature.
Bear in mind, that for this method to work, we need to override a method in base class but we need to create a similar method in derived class. This can be done by using “virtual” and “override” keywords following the inheritance principle. 
Example in Fig.8.
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2.3.Abstraction.
Abstraction will display only necessary and essential content of an object. If we define a class as abstract, we can’t create an instance of that class. 
There are a few basic concepts about Abstraction. Object of that class can’t be created which means the abstract class is instantiated. We can call it pure abstract class an base class if all methods are abstract. Abstract class holds the methods, which are implemented by derived classes.
As an example, we can see it in Fig.9. 
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2.4. Encapsulation.

Encapsulation means an object can conceal data and actions that are not necessary to the user.
The similarity between abstraction and encapsulation is that both are related feature in OOP, but there are a few differences. 
Encapsulation will authorize you to implement your desired level of abstraction. Abstraction will allow you to make relevant information visible. As a simple example, when you go into a taxi , you don’t need to know  the internal parts, engine ( what type of engine, how many horse power), what type of fuel does it runs, exhaust system, etc. All those things are encapsulated. 

Like abstraction and Inheritance, we have different types of encapsulation.
Those are:

1.Public - As the name is says, Public encapsulation, will allow a class to show up members, variables and member functions to other functions and objects.
2.Private – The “Private” access will give the property to a class to conceal his member variables and member functions from other functions and objects. Private members can be accessed only by functions with the same class. 
3.Protected – This will give you a specify level of access to the child class, who can access the member variables and member functions of its base class.
4.Internal – With internal access, any member who has a specified access can be accessed from any class or method. 
5.Protected internal – Will allow a class to conceal his member function from other class object and function. Exception from this one is a child class from the same application. 
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string[] cars = { "Volvo", "BMW", "Ford", "Mazda" };
for (int i = @; i < cars.Length; i++)
{

Console.WriteLine(cars[il);
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class Program

{
static void Main(string[] args)
{
ChildClass childClass = new ChildClass();
string result = childClass.Call();
Console.WriteLine("" + result);
Console.ReadLine();
}
public class ParentClass
public ParentClass()
{
Console.WriteLine("I am the Parent");
}
public string Call() —
{ Close
return "I am from parent class";
}
public class ChildClass : ParentClass
{
public ChildClass()
{
Console.WriteLine("I am the Child");
}
}
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using System;

namespace Polymorphism
{

class Program

{

static void Main(stringl[] args)

DerivateClass dc = new DerivateClass();
string dcResult = dc.Call();

BaseClass bc = new BaseClass();
string bcResult = bc.Call();

Console.WriteLine(dcResult, bcResult);
Console.ReadLine();

}
I

public class BaseClass

public virtual string Call()

{
return "I am the Base Class";
}
}
public class DerivateClass : BaseClass
{

public override string Call()
{
return "I am the Derivate Class ";
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class Program

{

static void Main(string[]l args)

[
Volvo aVolvo = new Volvo();
string x = aVolvo.Sound();
string y = aVolvo.Drive();
Car aCar = new Volvo();
string z = aCar.Drive();
Console.WriteLine(x, y, z);
Console.ReadLine();

A

abstract class Car

{
public abstract string Drive();
public string Sound()
{

return "Car use horn";

}

}

class Volvo : Car

{
public override string Drive()
{

return "Volvo car are nice to drive";

}

}

}




image1.png
string[] students = { "Jo", "Andi", "Mike", "Luke" };
Console.WriteLine(students[1]);
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string[] students = { "Jo", "Andi", "Mike", "Luke" };
students[1] = "Joanne";
Console.WriteLine(students[1]);
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string[] students = { "Jo", "Andi", "Mike", "Luke", "Jim" };
Console.WriteLine(students.Length);
//0utput will be 5




