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[bookmark: _Toc48865890]1 INTRODUCTION
C# is an object oriented programming language uses various concepts to ensure code reusability and integrity of the system as well as dealing with large complex scientific numbers. One such concept is inheritance which enables a code used in one class to be reused in other classes. This ensures that the developer is able to develop a programme with reduced repetition of the code. Another concept is the use of arrays which enables working on large and complex data value that cannot be handled in conventional programming. This report will look at the meaning of arrays and how they are important when it comes to C# programming. In addition, it will also look at the meaning of inheritance as far as OOP is concerned. The report will further look at the different ways of testing programmes before using the OOP concepts mentioned above in developing a programme that represents various characteristics of a car. 
[bookmark: _Toc48865891]2 PART A (UNDERSTANDING)
[bookmark: _Toc48865892]2.1 ARRAYS AND THEIR IMPORTANCE IN PROGRAMMING. 
According to Solis (2012), a variable is a set of uniform data elements which are represented by one variable name. Arrays enables working with multiple objects of the same type and C# has a special notation used in declaring, initializing and using arrays. An array can be declared by defining the type of elements inside it followed by an empty bracket and a variable name. For example; int [] thisArray;
An array can be initialized in order to allocate a memory on the heap for it to hold the elements which is a reference type. This is done by initializing the variable of the array through use of the new operator. For example, thisArray = new int[5]
After an array has been declared and initialized, its elements can be accessed through use of indexer. However, arrays only support indexers that have integer parameters. The indexers help in passing the element number in order to access the arrays. The indexer always starts with 0 for the first element and the highest number that can be passed to the indexer is the number of elements minus 1. For instance, for a array declared and initialized with 4 integer values, the elements will be accessed with indexer values of 0, 1, 2 and 3 (Nagel, Glynn and Skinner, 2014). For example, 
int[] thisArray = new int { 5, 6, 9, 1 }
int number1 = thisArray[0];//read the first element
int number2 = thisArray[1];//read the second element
Arrays can be classified as one dimensional arrays or multidimensional arrays. One dimensional arrays are single line or vector of elements indexed by a single integer while multidimensional arrays are composed of several vector or subarrays indexed by two or more integers. Multidimensional arrays can be further categorised as rectangular and jagged arrays. Rectangular arrays have all subarrays in any particular dimension have same length and these always uses a single set of square brackets no matter the number of dimensions. To declare a two dimensional array, a comma is placed inside the square bracket and to initialize it, the size of ever dimension is specified and then the array elements can be accessed by use of two integers with the indexer.
int[,] thisArray = new int[2, 2];
this can also be done using the array indexer when the values of the elements are already known as shown below
        int[,] thisArray2 = {
            {1, 3, 4},
            {4, 2, 9},
            {5, 7, 1}
        };
Jagged arrays have different lengths of subarrays as shown below;
int[][] jagged = new int[3][];
        jagged[0] = new int[2] {2, 3};
        jagged[1] = new int[3] {0, 1, 4};
        jagged[2] = new int[4] { 2, 4, 2. 1 };
Arrays becomes very useful compared to variable and other data structures due to their ease of data accessibility and reusability. Arrays are considered homogenous collection of data hence are used in storing of multiple data values under one variable. In addition, array stores this data in sequential manner which makes it easier to track the values using indexers. Arrays are also important when it comes to reusability of data. This is because once declared as a single variable, they can be used multiple times thus enhancing code reusability and readability. This means that when debugging, it becomes easier due to use of specified indexes and direct traversing.
[bookmark: _Toc48865893]2.2 INHERITANCE 
In C# inheritance is the process through which one object automatically acquires the properties and behaviour of another object. In this case the object that inherits properties of another class is object is called a derived object while the one who properties are inherited is called a parent or base object. Inheritance is an OOP concept that ensures code reusability in C#. This is because, the members of the parent class can be reused in many derived classes which means there is no need of defining the class again (Javatpoint, 2020). 
In C# inheritance is indicated by use of colon between the derived class and the base class, for example, class DerivedClass : BaseClass. Inheritance can be classified as single level, multilevel, multiple level and hierarchical level. Single level inheritance happens when one class inherits from another class. 
class Car
    {
        public void Mode()
        {
            Console.WriteLine("Automatic");
        }
    }
    class VolkwagenPolo : Car
    {
        public void World()
        {
            Console.WriteLine("Automatic");
        }
    }
This shows a single level inheritance where a derived class VolkswagenPolo inherits the mode property of the base class Car. 
Multilevel inheritance occurs when one class inherits from another class which has further inherited from another class. Since inheritance in C# is transitive, the last derived class acquires all the properties of all its base classes. For example;
  public class Employees
    {
        public void id() { Console.WriteLine("Name and ID"); }
    }
    public class Permanent : Employees
    {
        public void payment() { Console.WriteLine("Basic Salary and Car Allowance"); }
    }
    public class SalesAssistant : Employees
    {
        public void additionalBenefits() { Console.WriteLine("Commission"); }
    }
    class TestInheritance2
    {
        public static void Main(string[] args)
        {
            SalesAssistant s = new SalesAssistant();
            s.id();
            s.payment();
            s.additionalBenefits();
        }
    }
Output 
Name and ID
Basic Salary and Car Allowance
Commission
Multiple level inheritance is achieved through multiple interfaces in C#. 
Interface A {}
Interface B {}
Class C: A, B {}

Hierarchical inheritance is where there is one base class with many other derived classes that inherit from it. 
class Vehicles
    {
        public void Fuel()
        {
            Console.WriteLine("Use diesel as fuel");
        }
    }
    class Car : Vehicles
    {
        public void Mode()
        {
            Console.WriteLine("Automatic");
        }
    }
    class Truck : Vehicles
    {
        public void Capacity()
        {
		Console.WriteLine("3600cc");
        }
    }
The above example show how two classes Car and Truck inherits from the base class Vehicles. The output will give Car: Uses diesel as fuel and Automatic and Truck: Uses diesel as fuel and 3600cc. That is, both classes have inherited the property of Use diesel as fuel from the Vehicles which is their base class. 
[bookmark: _Toc48865894]3 PART B (TESTING)
[bookmark: _Toc48865895]3.1 ESSAY ON TESTING
It is important that after development of an application it be tested to ensure that is will functions according to initial user requirements. To ensure these tests, there are several methods used such as white box, black box and grey box testing. 
Black box testing entails reviewing of the functionalities of the application without studying its internal structures and functioning. It is only aimed at checking if the application works well and can serve its end users as required. It is thus simple since it focuses on inputs and output; it is fast due to short tests and impartial (Saunois, 2016). 
White box testing entails reviewing the internal structures and functions of the application. It therefore involves testing of all internal processes of the application through the source code testing data flows and handling of exceptions as well as errors. This type of testing is vital during development stage since it allows for debugging and code optimization thus ensuring it is completed exhaustively. 
Grey box testing on the other hand combines both the white box and black box tests where both functionalities and internal functioning and processes of the application are tested. It this involves giving the input to the application and checking if output is what is expected and also goes through the processes to identify how the results were obtained (Saunois, 2016). 
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[bookmark: _Toc48865897]4.1 CONSTRUCT A PROGRAM USING OOP CONCEPTS, FOR THE PURPOSE REPRESENTING A CAR
    using System;
    namespace Car
    {
        class Car
        {
            public int seats;
            public string type;
            public int maxspeed;
            public int currenSpeed;
            public string color;
            public string model;
            public string VRN;
            public string manufacturer;
            public string engineSize;


            public void getCarDetails()
            {

                Console.WriteLine("– Vehicle Manufacturer " + manufacturer);
                Console.WriteLine("– Vehicle Model " + model);
                Console.WriteLine("– Engine Size " + engineSize);
                Console.WriteLine("– Vehicle Registration Number " + VRN);

                Console.WriteLine("– No of Seats " + seats);
                Console.WriteLine("– Type " + type);
                Console.WriteLine("– Max Speed " + maxspeed + " mp/h");
                Console.WriteLine("– Color " + color);
                Console.WriteLine("– Current speed " + currenSpeed + " mp/h");
            }
            //methods for setting vehicle speed forward backwards and 4wheel drive
            public void forward()
            {
                Console.WriteLine("Car is moving forward at a speed of  " + currenSpeed + " mp/h");
            }

            public void bacwardward()
            {
                Console.WriteLine("Car is moving backward " + currenSpeed + " mp/h");
            }

            public void roughTerain()
            {
                Console.WriteLine("This car has 4 x 4 engine for rough terain");
            }


        }
        class Program
        {
            static void Main()
            {
                //create a car object and use it to represent car details 
                Console.WriteLine("=======================================");
                Car x = new Car();
                x.color = "blue";
                x.model = "Kuga";
                x.VRN = "XY 20 VGD";
                x.manufacturer = "Ford";
                x.maxspeed = 200;
                x.engineSize = "4000 cc";
                x.seats = 4;
                x.type = "Saloon";
                x.currenSpeed = 65;
                x.getCarDetails();
                x.forward();

                //create a car object  and use it to represent car details 
                Console.WriteLine("=======================================");
                Car y = new Car();
                y.color = "red";
                y.model = "Grand Cherokee SRT";
                y.VRN = "XL 40 SCD";
                y.manufacturer = "Jeep";
                y.maxspeed = 210;
                y.engineSize = "5000 cc";
                y.seats = 7;
                y.type = "SUV";
                y.currenSpeed = -3;
                y.getCarDetails();
                y.roughTerain();
                y.bacwardward();

                //create a car object named y and use it to represent car details 
                Car z = new Car();
                z.color = "Black";
                z.model = "Chevrolet Suburban";
                z.VRN = "YL 40 SCD";
                z.manufacturer = "Chevrolet";
                z.maxspeed = 280;
                z.engineSize = "5300 cc";
                z.seats = 7;
                z.type = "SUV";
                z.currenSpeed = 40;
                z.getCarDetails();
                z.roughTerain();
                z.forward();


                Console.WriteLine("Press any key to end ---");

                Console.ReadKey();


            }
        }
    }


}
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[bookmark: _Toc48865898]5 CONCLUSION
The OOP concepts in C# allows for easier working with the source code. The use of arrays for instance does not only enable dealing with large amounts of data of same data types but also ensures fast and precise location of specific data elements as well as reusability. Inheritance on the other hand ensures reusability of the codes which enhances the integrity of the application. 
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- Vehicle Manufacturer Ford
- Vehicle Model Kuga

- Engine Size 4600 cC

- Vehicle Registration Number XY 26 VGD

- No of Seats 4

- Type saloon

- Max Speed 200 mp/h

- Color blue

- Current speed 65 mp/h

ar is moving forward at a speed of 65 mp/h

- Vehicle Manufacturer Jeep
- Vehicle Model Grand Cherokee SRT

- Engine Size 5000 cc

- Vehicle Registration Number XL 40 SCD

- No of Seats 7

- Type UV

- Max Speed 210 mp/h

- Color red

- Current speed -3 mp/h

This car has 4 x 4 engine for rough terain
ar is moving backward -3 mp/h

- Vehicle Manufacturer Chevrolet

- Vehicle Model Chevrolet Suburban

- Engine Size 5300 cc

- Vehicle Registration Number YL 40 SCD

- No of Seats 7

- Type SW/

- Max Speed 280 mp/h

- Color Black

- Current speed 40 mp/h

This car has 4 x 4 engine for rough terain
ar is moving foruard at a speed of 40 mp/h
Press any key to end -





