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[bookmark: _Toc48486778]1. INTRODUCTION
C# programming which is an object oriented language has concepts that makes use of such concepts as arrays and inheritance with an aim of reducing workload through ensuring use of single variables and code reusability. With respect to C#, this report will look at arrays and explain why they are important during programming. It will further look at inheritance as one of the OOP concepts. The report also contains a short essay showing code testing methods available for C# programming. The last part of the report involves construction of a program through use of concepts of OOP. 
[bookmark: _Toc48486779]2. PART A (UNDERSTANDING)
[bookmark: _Toc48486780]2.1 DEFINE ARRAYS AND EXPLAIN THE IMPORTANCE OF ARRAYS IN PROGRAMMING. GIVE RELEVANT EXAMPLES TO SUPPORT YOUR ANSWER. 
An array is a set of data elements which are uniforms but represented by a single variable name. These elements are individually accessed through use of this variable name and one or more indexes between the square brackets, for example, thisArray[5] where Array is the name of the array and 5 is the index. Elements are individual data items of an array made of the same data type. Arrays also have ranks which make the number of dimensions an array has. They also have dimension length which is the number of positions in that direction and array length which is the elements contained in an array (Solis and Schrotenboer, 2018). 
There are two types of arrays in C# including one dimensional and multidimensional. One dimensional arrays are also known as vector and multidimensional arrays are made in such a way that each position in the primary vector is a subarray. Multidimensional arrays can be rectangular arrays or jagged. A rectangular array is the one whose subarrays are in a particular dimension and always uses a single set of square brackets regardless of the number of dimensions. For instance, int a = thisArray[3, 5, 9, 4]. Jagged arrays n the other hand are multidimensional arrays where all the subarrays are independent with even different lengths and use of separate set of square brackets, for example, jagArray[3][5][8].
Arrays are used in solving complex mathematical problems such as vector and matrices. This is achieved through application of multidimensional matrices such as 2x2 matrices (Nakov and Kolev, 2013). For example, the solution shows how to find maximum sum platforms of a 2X2 matrix. 
namespace Project1
{
    class MaxPlartform2x2
    {
        static void Main(string[] args)
        {
            //declaration and initialization of the matrix
            int[,] matrix =
            {
                {0, 2, 4, 6, 9, 5 },
                {7, 1, 0, 3, 4, 1 },
                {1, 3, 8, 0, 4, 3 },
                {4, 2, 4, 6, 6, 3 },
        };
            //Finding the maximal sum platform of size 2 x 2
            long bestSum = long.MinValue;
            int bestRow = 0;
            int bestCol = 0;

            for (int row = 0; row< matrix.GetLength(0) - 1; row++)
            {
                for (int col = 0; col < matrix.GetLength(1) -1; col++)
                {
                    long sum = matrix[row, col] + matrix[row, col + 1] + matrix[row + 1, col] + matrix[row + 1, col + 1];
                    if (sum > bestSum)
                        bestSum = sum;
                    bestRow = row;
                    bestCol = col;
                }
            }

       
      
        }
    }
}


Arrays form an important part of data structures in programming since they are used in implementation of many other data structures including lists and strings. When programming for most modern computers and storage devices, the memory is a one dimension array with their indices as their addresses hence arrays are used in optimization of such storage devices and processors. 
Arrays also very useful since the element indices can be able to be computed at runtime. This allowed for single iterative statement in order to process many elements of an array arbitrarily. This is made possible since the data structures of the elements of an array can have the same size and same data representation. For instance, an element in an array can be easily accessed through indexing through use of the array name where an index of the element s placed within the set of square brackets following the name of the array, for instance, double salary = balance [5];
using System;

namespace ArrayApplication {
   class MyArray {
      static void Main(string[] args) {
         int []  n = new int[10]; /* n is an array of 10 integers */
         int i,j;

         /* initialize elements of array n */
         for ( i = 0; i < 10; i++ ) {
            n[ i ] = i + 100;
         }
         
         /* output each array element's value */
         for (j = 0; j < 10; j++ ) {
            Console.WriteLine("Element[{0}] = {1}", j, n[j]);
         }
         Console.ReadKey();
      }
   }
}

[bookmark: _Toc48486781]2.2 IN OOP DEFINE INHERITANCE, USE SUITABLE CODING EXAMPLES TO DEMONSTRATE YOUR ANSWER. 
Inheritance is a process through which one object or class acquires the properties and behaviours of its parent object or class. In C# the class that inherits the properties is called the derived class while the one whose properties are inherited is the base class. As part of OOP, there concepts of reusability and extensibility of the programme code. Reusability is the property of a module that enables it to be used in different applications without change of the source code. Extensibility on the other hand is the potential of the module to be extended when a new need evolves. Reusability is achieved through reduction of coupling between different classes while extensibility is attained through sub-classing. The process of sub-classing where a class is able to extend its functionality to a sub class is called inheritance (Rasheed, 2006).
C# uses colon operator to show inheritance. For example, School : department. This means that Department which is a derived class of class School, inherits all the fields, methods and attributes of the School class. 
Inheritance can be single level, multilevel or hierarchical or multiple inheritance. For instance, a single level inheritance can be illustrated by example below. Consider a class Employee which has a sub class Sales assistant allocated different categories of salaries. This can be illustrated as shown below.
1. using System;  
2.    public class Employee  
3.     {  
4.        public float salary = 3500;  
5.    }  
6.    public class SalesAssistant: Employee  
7.    {  
8.        public float commission = 850;  
9.    }  
10.    class TestInheritance{  
11.        public static void Main(string[] args)  
12.         {  
13.             SalesAssiatant p1 = new SalesAssistant();  
14.   
15.             Console.WriteLine("Salary: " + p1.salary);  
16.             Console.WriteLine("Bonus: " + p1.commission);  
17.   
18.         }  
19.     }  
From the above illustration, there are two types of salaries for class SalesAssistant, salary and commission. However, since the salary is already defined from the Employee class, the sub class salaries can be determined by inheriting the salary of the Employee class hence avoiding redefining it in the SalesAssistant class. This will give an output 
Salary: 3500
Commission:850

Multilevel inheritance is when a class inherits from a class which has inherited from another class. Consider the example below. 
1. using System;  
2.    public class Vehicle  
3.     {  
4.        public void fuel() { Console.WriteLine("Fuel with diesel"); }  
5.    }  
6.    public class Car: Vehicle  
7.    {  
8.        public void engineCapacity() { Console.WriteLine("1800cc"); }  
9.    }  
10.    public class FordFocus: Car  
11.    {  
12.        public void maximumSpeed() { Console.WriteLine("360kph"); }  
13.    }  
14.    class TestInheritance2{  
15.        public static void Main(string[] args)  
16.         {  
17.             FordFocus ff1 = new FordFocus();  
18.             ff1.fuel();  
19.             ff1.engineCapacity();  
20.             ff1.maximumSpeed();  
21.         }  
22.     }  

The above example shows a multilevel inheritance with class FordFocus inheriting from class Car which in turn inherits from class Vehicle. The output will be;
Fuel with diesel
1800cc
360kph

[bookmark: _Toc48486782]3.0 PART B (TESTING)
[bookmark: _Toc48486783]3.1 WRITE A SHORT ESSAY ON TESTING
When a programme is developed, it is important to make several tests to ensure that it is complete, secure and works efficiently. In order to do this, there are several tests that can be done including black box, grey box and white box (Saunois, 2016). 
Black box testing in concerned with reviewing the functionalities of the application only without concerning with the internal structures and functioning. This means that the test is more focused on the role of the system rather than its internal mechanisms and hence becomes essential during the final stages of the application. it is therefore a simple test, fast and impartial but superficial. 
White box on the other hand is more concerned with the review of the functioning of the application and its internal structure where all the internal components are tested through the application source code. This requires that the tester have coding knowledge to be able to check al the lines of the code. 
Grey box testing combines both white and black box testing where both functionalities and functioning of the application are checked. The tester is therefore required to have knowledge of the application and its functionalities as well as internal mechanisms, that is, structures and algorithms used in the application (Saunois, 2016). 

[bookmark: _Toc48486784]4. PART C (IMPLEMENTATION)
[bookmark: _Toc48486785]4.1 CONSTRUCT A PROGRAM USING OOP CONCEPTS, FOR THE PURPOSE REPRESENTING A CAR
using System;
namespace Car
{
    class Car
    {
        public string manufacturer;
        public int maxspeed;
        public int currentSpeed;
        public string engine;
        public int seats;
        public string type;
        public string color;
        public string model;
        public string registration;
        

        public void CarDetails()
        {
            Console.WriteLine("Registration Number: " + registration);
            Console.WriteLine("Manufacturer: " + manufacturer);
            Console.WriteLine("Model: " + model);
            Console.WriteLine("Engine Size: " + engine);

            Console.WriteLine("Seats: " + seats);
            Console.WriteLine("Type: " + type);
            Console.WriteLine("Maximum Speed: " + maxspeed);
            Console.WriteLine(" Color: " + color);
            Console.WriteLine("Current speed: " + currentSpeed);
        }
        //methods for class car
        public void forward()
        {
            Console.WriteLine("Car is moving forward at a speed of:  " + currentSpeed);
        }

        public void bacwardward()
        {
            Console.WriteLine("Car is moving backward at a speed of: " + currentSpeed);
        }

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


    }
    class Program
    {
        static void Main()
        {
            //create a car object 1
            Console.WriteLine("\n");
            Car car = new Car();
            car.color = "red";
            car.model = "Kuga";
            car.registration = "LKZ 1631";
            car.manufacturer = "Ford";
            car.maxspeed = 160;
            car.engine = "2200 cc";
            car.seats = 5;
            car.type = "Saloon";
            car.currentSpeed = 40;
            car.CarDetails();
            car.forward();

            //create a car object  2
            Console.WriteLine("\n");
            Car car2 = new Car();
            car2.color = "red";
            car2.model = "Toyata Vigo";
            car2.registration = "YOV 1287";
            car2.manufacturer = "Toyota";
            car2.maxspeed = 220;
            car2.engine = "2200 cc";
            car2.seats = 4;
            car2.type = "SUV";
            car2.currentSpeed = 5;
            car2.CarDetails();
            car2.roughTerain();
            car2.bacwardward();

            Console.WriteLine("Press any key to exit…");

            Console.ReadKey();


        }
    }
}
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[bookmark: _Toc48486786]5. CONCLUSION
The C# use of OOP concepts provide a simplified way of programme development through use of such concepts as array and inheritance. Through use of arrays, enables use of complex programming problems such as mathematical problems like matrices involving considerable amount of data. Arrays also ensure that data can be easily accessed and processed thus speeding up computers and other storage devices. The use of inheritance also forms an important part of C# data structures which ensures that coding can be simplified through code reusability thus ensuring not only error reduction but also reduced coding for the developers. In addition, programmes work best depending on how well they have been developed. This is only ascertained through testing either during and after application development through use of such methods as white box, black box and grey box testing. 
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