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[bookmark: _Toc50030633][bookmark: _Toc50030752][bookmark: _Toc50049979]What are Arrays?

An array is the collection of values or values of variables having the same data type. It is used to define many data points in one time rather than separately defining them. Moreover, it should be clear in mind that data types used for array elements can be same. By this I mean that only one type of variable can be stored in an array. For instance, an array defined with float type variables can only hold the data point of float type variables and likewise for the other data types. The reason for using an array is the easy searching of data and it can be sorted easily.

[bookmark: _Toc50030634][bookmark: _Toc50030753][bookmark: _Toc50049980]Why Arrays Are Important?

One of the main helping factors of an array is they can save a large amount of time. Undoubtedly, we can also program without using arrays, but it can be tedious work and it can slow down the execution part of code. Moreover, they are the oldest and commonly used technique in almost every program. They behave as a memory chain. By memory chain, I mean that we can easily search out all the elements of array if the first element and its location is known. They are helpful in making the code easy and easy to understandable. Arrays also work with iterative scheme of for loop which is a great helper while assigning the numbers to array entities.  

[bookmark: _Toc50030635][bookmark: _Toc50030754][bookmark: _Toc50049981]Types of Arrays

There are two types of arrays:

One Dimensional Array:

It is called one dimensional because the data is represented in sequential order. For instance, “array ” presents the first entry of data. (FACE Prep, 2020)
Multidimensional Arrays:
If more than one dimensions are introduced in the array, then it is called multi-dimensional arrays. They are 2D and 3D arrays. These arrays can be assessed by the subscript of column and row index. The multidimensional array will produce a matrix structure of data. For instance, “array “presents the entry of first row and second column. (FACE Prep, 2020)
	
[bookmark: _Toc50030636][bookmark: _Toc50030755][bookmark: _Toc50049982]Terminologies Used with the Arrays: (Beginners Book, 2020)

Array length:
Length means the total number of storage areas in an array. It means how many points the arrays of given length can store. For instance, array [6] has the capability of storing 6 data points.
Array Elements:
Array elements means the constituents of array or the members of array. These elements can be assessed by calling through the index.

Array index:
Index is the location point of an element in an array. By index, we locate the position at which the element is present in an array.

Whenever we define an array, it gets certain memory locations. These locations become the address of array elements and they can be easily called from these locations. Let us take an example of array and the code that helps in assigning the data points and calling the data points from arrays: (Beginners Book, 2020)

Example 1:  (Programiz, 2020)
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After knowing the introductory terms of array, it is important to learn the operational terminologies. Such as:
· Traverse: This means printing of the elements one by one.
· Insertion: This means the insertion of elements on the given indexes.
· Deletion:  Delete implies the deletion of entities from the index of arrays.
· Search: Search is used to search the value of any array element.
· Update: Update is used to change the value of any array element.

Example 2: (Programming in C)
We can consider a scenario in which we need to find the average of 200 integers. You have two ways to do this:
1. We can define 200 variables having the int data types and then performing 200 scanf () operations for storing the values to other variables and then taking the average.
2. The second method is to define an array and loop it for assigning values and calculating the values.
It is very clear from the above points that option 2 is less time consuming and will work very smoothly. Because in an array we don’t need to define the points individuals but we just define then using an index.
I have a sample code for an average of 5 integers:
[image: ]
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Example 3: 
If you want to store the roll numbers of 100 students, you just need to make an array of 100 slots rather than individually introducing every boy name with roll number:
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Example 4:
Let us take another example of arrays in programming: This program will take input form the users and display it into the array. We will use for loop for the execution of the program which uses the iteration method.
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The output of the following program is:
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Advantages:
· Arrays can represent different data points using a single name.
· The elements can be assessed easily by just using the index number.
· Array arranges the data in regular format and hence the space issue on the memory is resolved.
· Arrays can be used two-dimensionally to represent a matrix.
· The data structures like graphs, stacks, trees can also be implemented using arrays.
 
Disadvantage:
1 We have to preselect the number of elements space in the arrays.
2 Arrays are not dynamic but a static one. The static behavior means one size is allocated to an array, it cannot be further changed.
3 The deletion and replacement of new elements is a difficult task.
4 Allocating both more or less memory can make a problem.
5 A place occupied or assigned to one array cannot be used by other arrays.
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[bookmark: _Toc50030640][bookmark: _Toc50030759][bookmark: _Toc50049987]What is OOP?
OOP is abbreviated as object-oriented programming and it is the advance and applied level of programming. It works on the principles of encapsulation, abstraction, inheritance, and polymorphism. The real aim of introducing OOP is to connect the data with the functions that are dealing with it. This is done to ensure the security of program and its reliability. The basic function of OOP is to create objects and use them throughout the program.

[bookmark: _Toc50030641][bookmark: _Toc50030760][bookmark: _Toc50049988]Terms used in OOP

Class:
Class is the blueprint or home address of the object that carries the variables for storing data and functions to perform operations on data.
Object:
Object can also be called as the member of class and it is a data types which a developer creates. A simple example of object can be the registration form on a website. :  (C# Corner, 2020)

[bookmark: _Toc50030642][bookmark: _Toc50030761][bookmark: _Toc50049989]What is inheritance in OOP?
Inheritance is the mechanism in which one class acquires the property of another class. It can be understood by an example that a child inherits the traits of his or her parents. By applying the inheritance, we can use the characteristics of the existing class. One class is called the base class whose numbers are inherited and the other class is called the derived class. There are several types of inheritance in OOPS. Moreover, it is one of the most important concepts in OOP. By defining a class in terms of another class it becomes easy to manage the application. Furthermore, the time consumption will also decrease.
 
[bookmark: _Toc50030643][bookmark: _Toc50030762][bookmark: _Toc50049990]Types of Inheritance:
 
Single Inheritance:
In the single inheritance, one class is dependent on only one class. This means only one mother and child class.

	Class B
 Class   A
Single Inheritance



[bookmark: _Toc50031334][bookmark: _Toc50049869]Figure 6 Single Inheritance



Multiple Inheritance:
In multiple inheritance, one class is the extension of more than one classes. For instance, class c extends from class A and class B.
	
	Multiple Inheritance 
 Class   C
Class B
 Class   A
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Multi-level Inheritance:
In the multilevel inheritance, once class inherits from the already derived class.

	Multilevel Inheritance
 Class   C
Class B
 Class   A
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Hierarchical Inheritance:
In this inheritance one class in inherited by many subclasses.

	Hierarchical Inheritance 
Class B
 Class   A
 Class D
 Class   C
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Inheritance with the Example of Program in C:
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	The area total= 35
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While inheriting from the base class, it will be inherited through public, protected or the private inheritance. In the following inheritances, public inheritance is commonly used. 
· Public Inheritance:
In case of public inheritance, public members of base act as public of child class and protected becomes protected members. The private members cannot be assessed directly by the base class.
· Protected Inheritance:
If we derive from the protected base classes, public and protected members act as protected members of child class
· Private Inheritance:
When deriving from the protected base classes public and protected members act as the protected members of child class.

Example for the Inheritance Classes:
[image: A screenshot of a cell phone

Description automatically generated]
[bookmark: _Toc50031339][bookmark: _Toc50049874]Figure 11 Example of Inheritance Classes
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	Total area: 35
Total paint cost: $2450
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Advantages:
· It helps in reusing the code of the already defined class.
· It helps us in saving a lot of time and effort.
· It also improves the program structure which is readable.
· The structure of the program becomes shorter and easy.
· By using inheritance, we can diagnose the bugs easily.
· The code can be changed by using inheritance.
 
Disadvantages:
· One of the disadvantages of using inheritance is the tight coupling of both classes and they become interdependent.
· The functionality change of base class requires the functional change of the child class.
· The deletion or change in the method of the mother class reflects a change in the child class.

[bookmark: _Toc50049993]Part B
[bookmark: _Toc50049994]What is testing in C#, what types are there and what is the difference?
Software testing is a process to evaluate the functionality of a software and improve the quality, by identifying problems and errors. Software testing is used to demonstrate programmers and users that it meets defined functional and non-functional requirements and that it works fast, reliable and gives correct output. 
In this essay, 3 types of testing will be covered: development testing, release testing and user testing. Development testing is done by programming team or testers, where they check if the software is working correctly and giving the right output. Development testing can be split in unit testing where only methods and objects are tested, component testing where methods are integrated in components which are tested, and system testing where the whole system is tested. Second type is release testing which includes testing a specific version of an app before it is delivered to a customer. Here, testers are end users or other programming team, and it is used to determine whether software meets the requirements and if it is ready to use. Third type is user testing, better known as beta testing, but there are also alpha and acceptance testing besides beta testing. Here, users are the ones to test the software in their own environment, and they give feedback to developers. 
The differences between these types of testing are who conduct testing and which part of the software is being tested. Development testing is done first, then release testing and the last testing before release is user testing. 
(Microsoft, 2020)
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using System;

namespace Part2Exercise1Cars
{
    class MainClass
    {
        public static void Main(string[] args)
        {
            Car Toyota = new Car("UM56KGH", "Toyota", "Prado", 2.2, "Diesel", 190, 4, 260, 1, true);
            Car AUDI = new Car("LN98HJK", "AUDI", "Q7", 2.8, "Petrol", 220, 4, 280, 1, true);
            Car Citroen = new Car("PR34FJH", "Citroen", "Berlingo", 3.4, "Diesel", 180, 4, 280, -1, false);


            Console.WriteLine(Toyota.Forwards());
            Console.WriteLine(AUDI.Forwards());
            Console.WriteLine(Citroen.Forwards());
            Console.WriteLine(Citroen.MovingForwards());
            Console.WriteLine(AUDI.Traction());
            Console.WriteLine(AUDI.Traction());
            Console.Write(Toyota.ChangeSpeedBy(40));
            Console.ReadLine();
        }
        class Car

        {
            public string vehicleRegNum;
            public string manufacturer;
            public string model;
            public double engineSize;
            public string type;
            public int power;
            public int numberOfSeats;
            public double maxSpeed = 1;
            public double currentSpeed = 1;
            public bool movingForward = true;
            public bool has4x4 = true;

            public Car(string VehicleRegNum, string aManufacturer, string aModel, double aEngineSize,
                string aType, int aPower, int aNumberOfSeats, double aMaxSpeed, double aCurrentSpeed, bool aHas4x4)
            {
                vehicleRegNum = vehicleRegNum;
                manufacturer = aManufacturer;
                model = aModel;
                engineSize = aEngineSize;
                type = aType;
                power = aPower;
                numberOfSeats = aNumberOfSeats;
                maxSpeed = aMaxSpeed;
                currentSpeed = aCurrentSpeed;
                has4x4 = aHas4x4;

            }

            public Car()
            {
            }

            public string Forwards()

            {
                if (currentSpeed >= 1)
                {
                    return manufacturer + " is moving forward";
                }
                while (currentSpeed < 0)
                {
                    return manufacturer + " is moving backward";
                }

                return "";
            }

            public double ChangeSpeedBy(double ammount)

            {
                currentSpeed = currentSpeed + ammount;
                if (currentSpeed > 40)
                {
                    currentSpeed = 40;

                }
                if (currentSpeed < 0)

                {
                    currentSpeed = 0;

                }

                Console.WriteLine("the speed for " + manufacturer + " " + " " + " " + " " + " is:");
                return ammount;
            }

            public bool MovingForwards()

            {
                if (currentSpeed < 0)
                {
                    return false;
                }
                if (currentSpeed >= 0)
                {
                    return true;
                }
                return movingForward;
            }
           


                public bool Traction()

            {
                if (has4x4 == true)
                {
                    Console.WriteLine(manufacturer + " has 4x4");
                }
                if (has4x4 == false)
                {
                    Console.WriteLine(manufacturer + " is not a 4x4 car");
                }
                return has4x4;

            }


        }




    }

}
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Array will be defined like:

#include <stdio.h>

int main()

{

Int RN[100]; were RN for roll numbers.

RN[0]= 00238;

and so on we will allocate the roll number till the last boy of your class.

RN[o

return=0;

}
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#include <iostream>
using namespace std;

int main() {
int numbers[s];

cout << "Enter 5 numbers: " << endl;
/[_store input from user to array

for (inti=0;i <5; ++i) {
cin >> numbers[il;

cout << "The numbers are: !

//[_print array elements
for (intn =0; n <5; ++n) {
cout << numbers[n] << "_"

return 0;}
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Enter 5 numbers:
11
12

13
14
15
The numbers are: 11 12 13 14 15
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#include <iostream>
using namespace std

// Base class
class shape {
public:
void setWidth(int w) {

width =

}

void setHeight (int h) {
height = h
}

protected:
int wi

int height

b

// Derived class
class Rectangle: public Shape {
public:
int getArea() {
return (width * height);
}
bi

int main(void) {
Rectangle Rect:

Rect.setWidth (5) ;|
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Rect . setHeight (7

// Print the area of the object.
cout << "Total area: " << Rect.getArea() << endl;

return 0;
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#include <iostream>

using namespace s

// Base class Shape
class Shape {
public:
void setWidth(int w) {

}

void setHeight(int h) {
height —
}

protected:
int wi

int height

b

// Base class PaintCost
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class PaintCost (
public:
int getCost (int area) {
return area * 70:
}
}i

// Derived class
class Rectangle: public Shape, public PaintCost {
public:
int getArea() {
return (width * height):
}
bE

int main(void) {
Rectangle
int area:

Rect.setWidth (5):
Rect.setHeight (7

area = Rect.getArea():

// Print the area of the object.
cout << "Total area: " << Rect.getArea() << endl;

// Print the total cost of painting
cout << "Total paint cost: §" << Rect.getCost(area) << end

return 0;}
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1 using System;

2

3 namespace Part2ExerciselCars

A

5 class MainClass

g { class PartZExercise1Cars. MainClass

¢ bl | © Sl PanzEReriseiCas

8 <

9 Car Toyota = new Car("UMS6KGH , "Prado", 2.2, "Diesel", 199, 4, 260, 1, true);
10 Car AUDI = new Car ("LN9BHIK", 7", 2.8, “Petrol”, 220, 4, 280, 1, truel
1 Car Citroen = new Car("PR34FJH", "Citroen”, "Berlingo", 3.4, "Diesel", 180, 4, 280, -1, false);
12

13

1 Console.WriteL ine(Toyota.Forwards ()

15 Console.WriteL ine(AUDI. Forwards())

16 Console.WriteLine(Citroen. Forwards());

17 Console.WriteLine(Citroen.MovingForwards());

18 Console.WriteL ine(AUDI. Traction())

19 Console.WriteLine(AUDL. Traction());

20 Console.Write(Toyota. ChangeSpeedBy(40)) ;

21 Console.ReadLine();

2 b

23 class car

2

2 <

26 public vehicleReghu

27 public manufacturer.

28 public model;

29 public double enginesize;

30 public SEring type:

31 public int power;

32 public int number0fSeats;

33 public double maxspeed = 1;

3 public double currentspeed

35 public bool movingForward

36 public bool hasax4 = true;

37

38 public Car(string VehicleRegNum, String aManufacturer, string aModel, double aEngineSize,
39% btring aType, int aPower, int aNumber0fSeats, double aMaxspeed, double aCurrentspeed, bool aHasdxd4)
a <

a1 vehicleRegNun

a2 e e R

a3 model = atode

a enginesize = aEnginesize;

a5 type = aType;

46 power = aPowe

47 number0fSeats = aNumberOfSeats:
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number0fSeats = aNumber0fSeats;
maxSpeed = aMaxSpeed;
currentSpeed = aCurrentSpeed;
hasaxd = aHasaxd;

}
public Car()
{
}
public string Forwards()
<
if (currentSpeed >= 1)
<
return manufacturer + " is moving forward";
b
while (currentSpeed < 0)
{
return manufacturer + " is moving backward";
b
return
}

public double ChangeSpeedBy(double ammount)

<
currentSpeed =, currentSpeed + anmount;
if (currentSpeed > 48)
<
currentSpeed = 40;
b3
if (currentSpeed < 8)
<
currentSpeed
b

Console.WriteLine("the speed for " + manufacturer +
return ammount;
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Console.Writeline("
9 return ammount;
91 }
92

93 public bool MovingForwards ()

94

95 <

9% if (currentSpeed < 8)

97 <

98 return false;

99 b3

100 if (currentSpeed >= 0)

101 <

102 return true;

103 b

104 return movingForward;

105 3

106

107

108

109 public bool Traction()

110

11 <

12 if (hasdx4 = true)

13 <

114 Console.MriteLine(manufacturer + " has 4xd");
115 b3

116 if (hasx4 = false)

17 <

18 Console.WriteLine(manufacturer +  is not a 4x4 car");
119 b

120 return hasdxd;

121

122 }

123

124

125 }

126

127

128

129

130 }

131

132 b3

133

he speed for © + manufacturer + " © +
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% return ammount;
91 b
%2

9 public bool MovingForwards()
9

95 <

% if (currentSpeed < 8)
o7 <

% return false;

99 b3

100 if (currentSpeed >= 0)

101 <

102 return true;

103 b

104 return movingForward;

105 ¥

106

107

108

109 public bool Traction()

110

11 <

12 if (hasax4 = true)

13 <

114 . Console.WriteLine(manufacturer + " has 4x4");
b3

if (hasx4 = false)

<

Console.MWriteLine(manufacturer + " is not a 4x4 car');

L= I T

Name Value

Toyota is moving forvard
AWDI is moving forward
Citroen is moving backward
False

ADI has 4xa

True

AT has 4xa

True

the speed for Toyota
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The code written is for C++ language:
#include <iostreamz;
using namespace std

int main ()

{

Int Array [6]; // a one dimensional array of 7 entities with integer data type has been
created.

Cout<<” Enter the values of each place in an array”; // a message on screen
Array [0] =3; // means the value of first element is 3
Cout<<Array [0]; //shows the value of first element on screen.

Return 0;

}




image2.png
‘A sample Code for the implementation of Average of 5 Variables:

#include <stdio.h>
int main()
¢
int avg.
int sum =0;
int x=0;

int numl[S]; /* Array- declaration — length 5%/

for (x=0; x<S;x++) /* We are using a for loop to traverse through the array while storing the
entered
values in the */

{
printf("Enter number %d \n", (x+1));
scanf("%d", &num[x]);

}

for (x=0; x<Six++)

{
sum = sum+numix];

}

avg = sum/5;
printf(" Average of entered number is: %d", avg);
return 0;

¥
Output:

Enter number 1
10
Enter number 2
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