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[bookmark: _Toc60327283][bookmark: _Toc60750758]Part A (Understanding)
1. Arrays: 
The array is the data structure which is contained the group of the elements. Mainly all these elements are of same data types like string or integer or double. These arrays are generally used in the computer programs for organizing the data to search or sort a related set of the values (Alayan et al. 2019). So, this can be recognized from the above discussion that the arrays are the data structure which can store the fixed sized sequential collection of the elements which are same type. These arrays are mainly used for storing the collection of the data. By using this, user can use only one array variable instead of using multiple variables. For example, instead of using many variables like num1, num2, num3, num4, num5, user can use the array variable named num and store the value of num1 into num[0], num2 to num[1], num3 to num[2], num4 to num[3] and num5 to num[4] (Li et al. 2019). Any particular element in the array can be accessed by the index of the array which is started from 0. The arrays are contained contiguous memory location.
	To declare an array, user can first indicate the type of the elements like string, int, double and after that user can give a name of the array and after that user can give the size of the array. So the syntax of the array is as follows:
datatype arrayname [ arraysize ];
This is the syntax of single dimensional array. For example, int marks [15]. In this example, the data type of the array is integer, the name of the array is marks and the size of the array is 15 (Dageförde and Kuchen 2020). User can also initialize any array with the values. For example:
int marks[5] = {45, 65, 78, 75, 98};
Here, marks[0] has the value 45, marks[1] has the value 65, marks[2] has the value 78, marks[3] has the value 75 and marks[4] has the value 98.
	The importance of the array in programming are as follows:
i) This is mainly used for representing same types of the multiple data elements by using the single name.
ii) To implement other data structures like graphs, queues, linked lists and many more by using this array.
iii) To represent the matrices, the concept of two dimensional arrays.
iv) The arrays are mainly strongly typed, for this reason, performance of application will be better, and this can prevent the runtime errors.
	The example of the array is as follows:
[image: ]
Figure 1: Example of the array
Source: Created by author
[image: ]
Figure 2: Example of the array
2. Inheritance in Object Oriented Programming (OOP):
	Inheritance is a main concept of any object oriented programming (Wang 2019). This is the mechanism in which user can derive a class from any other class for the hierarchy of the classes which is shared a set of the attributes and also the methods (Kouraklis 2020). In the inheritance, two classes are observed one is super class and another class is sub class. 
The super class is the class from which the features such as attributes and methods are inherited. This class is also known as the parent class (Browning and Sutherland 2020). The super class has all the features such as the attributes and methods in it. All these features are inherited from these class by other classes for reusability.
	The class that is inherited the features from the super or parent class is known as the sub class or extended class, child class or derived class. This class is also added its own methods and attributes with the features of super class (MEHTRE and VERMA 2019). The inheritance is supported concept of the reusability.
	The example of the inheritance is as follows:
[image: ]
Figure 3: Example of the inheritance in Object Oriented Programming (OOP)
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Figure 4: Example of the inheritance in Object Oriented Programming (OOP)
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Figure 5: Example of the inheritance in Object Oriented Programming (OOP)
[bookmark: _Toc60750759]Part B (Testing)
	The testing of software is the technique for checking if the actual product of software is matched the expected requirements also for confirming that the given product of software is free from defect. This is involved the execution of the elements of the system or software by using the automated or manual tools for evaluating one or more than one properties of the interest. The motive of this testing of software is to recognizing the missing requirements, gaps or errors with respect to the actual requirements of the given software. So, in the simplest way this can be stated that the testing of software means verification of the AUT or Application Under Test. This testing is important and the reason is if in the developing software has any errors or bugs in it, then this can be identified early and solved this problem before completing the product. If the testing is done successfully then this will remove all the errors from software.
	There are many types of testing present, which are as follows:
i) Unit testing
ii) Regression Testing
iii) Integration Testing
iv) Alpha Testing
v) Beta Testing
vi) System Testing
vii) Smoke Testing
viii) Performance Testing
ix) Object-Oriented Testing
x) Stress Testing
[bookmark: _Toc60750760]Part C (Implementation)
	The implementation of the programming exercise is as follows:
[image: ]
Figure 6: Implementation of the programming exercise
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Figure 7: Implementation of the programming exercise
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Figure 8: Implementation of the programming exercise
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Figure 9: Implementation of the programming exercise
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Figure 10: Implementation of the programming exercise
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Figure 11: Implementation of the programming exercise
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Figure 12: Implementation of the programming exercise
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using System;
using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading. Tasks;

namespace Test

{
| class BaseClass
{
public string n;
public string s;
1 public void readers(string n, string s)
{
this.n
this.s
Console.WriteLine("The name is " + n);
Console.WriteLine("Favorite Subject is: " + 5);
i
i
| class Childclass : BaseClass
{
1 public ChildClass()
{
Console.uriteLine("This is the child class");
i
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}

class Program

{

static void Main(string[] args)

{
ChildClass g = new ChildClass();

g-readers("Abcdefgh”, "C#");
Console.Read();

i
i
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his is the child class
he name is Abcdefgh
Favorite Subject is: i
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using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading. Tasks;

namespace ProgrammingExercise

{

class Car

{
private
private
private
private
private
private
private
private
private
public
public

"z VR
"2 Manufacturer;
“in Model;

int Engine_size;
int No_seats;

Seine Types

int Max_speed;

int Power;

int Current_speed;
“nz Direction;

inz Terrain;

public Car() { }

public Car(String ven, String manufacturer, <

ring

fin€ max_speed, nt power, int current_speed)

{

his.VRN = ven;

Manufacturer = manufacturer;
Model = model;
Engine_size - engine_size;
No_seats = no_seats;

model, int engine_size, int no_seats,

“ine type,
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~Type = type;
Max_speed = max_speed;
“Power = power;

Terrain

b
public void set_speed(int current_speed)
1
“his.Current_speed = current_speed;
b
public int get_speed()
1
return this.Current_speed;
b
public “ring get_ven()
1
return this.VRN;
b
public void car_movement(<rin: d, int speed)
1
5 (d=E ] g
t
“his.Direction = “Foruard";
“his.Current_speed - speed;
b
iF (4 Il d=="b")
t
“his.Direction = "Backiard”s

thiz.Current_speed

speed;
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Console.WriteLine("Car is moving in " + Direction + " direction with speed: " + Current_speed);

¥
public void car_terrain()
{
iF (this.Type=="SUv" || this.Type=="4"4")
{
this.Terrain
}
else
this. Terrain
Console.WriteLine("Car is moving on " + this.Terrain + * terrain");
¥
public String toString()

{ /1 to string method

return "{* + * VRN + thisManufacturer + ™" + *, Hodel =
+ this.todel + 3 this.Engine size + " cc'™™ + , No of Seats='" + this.No_seats +
4, Type =" 4 this.Type 4 This.Max_speed + " mph'™ + *, Power ='" + this.Power
o *'bhp+" + %, Current Speed="" + this.Current_speed + *'* + "}".
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using System;
using System.Collections;
using System.Ling;

using System.Text;

using System.Threading. Tasks;

nanespace ProgrammingExercise
{
" class Progran
{
\ static void Main(string[] args)
{
ArrayList TsE = new Arraylist();
int 4, 3, n, ch;
“n2 vrn, manufacturer, model, type, cur_speedl, sizel,seatsl, max_speedl, powerl,chl,nl;

int size, seats, max_speed, cur_speed, power;
Serine direction;
Console.biriteline("Enter the number of car.
n1 = Console.ReadLine();
n = Convert.ToInt32(n1);
for (1= 051 <n; irt)

{

Console.uriteLine("Enter details for car:
Console.WriteLine("Enter VRN number: *);
vrn = Console.ReadLine();
Console.WriteLine("Enter the manufacturer: *);
manufacturer = Console.ReadLine();
Console.WriteLine("Enter the mode
model = Console.ReadLine();
Console.WriteLine("Enter the type
type = Console.ReadLine();
Console.WriteLine("Enter the engine size:

D)
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sizel= Console.Readline();
size = Convert.ToInt32(sizel);
Console.WriteLine("Enetr the no of seat
seatsl = Console.ReadLine();

seats = Convert.ToInt32(seatsl);
Console.WriteLine("Enter the maximum speed of the car:
max_speed] = Console.ReadLine();
max_speed = Convert.ToInt32(max_speedl);
Conzole.WriteLine("Enter the power: ");
powerl= Console.ReadLine();

power = Convert.ToInt32(powerl);
Console.uriteLine("Enter the current speed
cur_speedl = Console.ReadLine();
cur_speed = Convert.ToInt32(cur_speedl);

Car obj = new Car(vrn, manufacturer, model, size, seats, type, max_speed, power, cur_speed);
1ist.Add(obj);

1

Console.uriteLinef

while (true)

{

-Enter your Choice-

Console.uriteLine("1: Display the details of Car:");
Console.uriteLine("2. Enter the direction of movement
Console.WriteLine("3. Display the favourable terrain.
Console.WriteLine("4. Exit the program.”);
Console.WriteLine("----Enter your Choice-
chl = Console.ReadLine();

ch = Convert.ToInt32(chl);

suitch (ch)
{
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case 1:
For (i =0; i< list.Count; i+t)

{
Console.uriteLine(list[1]);
1
break;
case 2:

Console.uriteLine("Enter the VRN number:
vrn = Console.ReadLine();

Console.WriteLine("Enter the Direction as F for forward and B as backward:

direction = Console.ReadLine();
Console.WriteLine("Enter the current spee

cur_speedl= Console.ReadLine();
cur_speed = Convert.ToInt32(cur_speedl);
For (i 1 < list.Count; i+4)
{
i (Listlile=(ymn) == true)
{
Console.uriteLine(list);
break;
i
1
break;
case 3t
Console.uriteLine("Enter the VRN number:
vrn = Console.ReadLine();
For (i=0; i< list.Count; i+t)
{

Console.WriteLine("VRN number: {0}", vrn);

1

B
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1

break;

case 4:
break;

default:
Console.WriteLine("Wrong choice. Enter again !
break;
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namespace Test

{
\

class Program

{

static void Main(string[] args)

{

int[] marks = new int[s];
marks[e] = 45;
marks[1] = 65;
marks[2] = 78;
marks[3] = 75;
marks[4] = 98;
Console.uriteLine("Marks
Console.uriteLine("Marks
Console.uriteLine("Marks
Console.uriteLine("Marks
Console.uriteLine("Marks

Console.Read();

stored
stored
stored
stored
stored

the
the
the
the
the

index 0: {0)", marks[6]);
index 1} marks[1]);
index 2: marks(2]);
index 3: marks(3]);
index 4: marks(4]);
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