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 Part A

1. An array is defined as a list of data items that share the same name and type. An example of array declaration is:
string[] salesFigure;
 The index is an integer contained between square brackets that indicate the position of one element from the array. The array’s elements are numbered beginning with 0. Arrays have default values, the programmer being able to assign nondefault values when creating the array.
Examples: 
   string[] workingDays = new string[5] { Monday, Tuesday, Wednesday, Thursday, Friday  };
   string[] freeDays = new string {Saturday, Sunday};
The use of arrays has many benefits. The most noticeable one being the fact that loops can be used together with arrays making code more efficient. An array is also more efficient when variables are used as subscripts instead of constants. Because every array is a member of the class System.Array, fields and methods that are part of System.Array can also be used. 
Example of loop iteration in an array: 
using System;
class Program
{
    static void Main()
    {
        string[] arr = new string[4]; 
        arr[0] = "one";               
        arr[1] = "two";               
        arr[2] = "three";             
        arr[3] = "four";              
 // Loop over strings.
        foreach (string s in arr)
        {
            Console.WriteLine(s);
         }
}

2. Inheritance is one of the core concepts of object-oriented programming languages. It is a mechanism that can derive a class from another class for a hierarchy of classes that share a set of attributes and methods. Inheritance is used to declare different kinds of exceptions, add custom logic to existing frameworks and even map domain models to databases. The class whose members are inherited is called the base class and the class that inherits those members is called the derived class. A derived class can only have one direct base class. On the other hand, inheritance is transitive, meaning that if Class3 is derived from Class2 and Class2 is derived from Class1, Class3 inherits the members declared in Class2 and Class1. A derived class is a variation of the base class. For example, if you have a base class Animal there may also be a derived class named Mammal and another derived class named reptile. When a class is defined to derive from another class, the derived class acquires all the members of the base class, excluding constructors and finalizershe derived class reuses the code in the base class without having to execute it again. The derived class increases the functionality of the base class.
The following example shows how the class relationships are expressed in C# :
class Vehicle  // base class (parent) 
{
  public string brand = "Ford";  // Vehicle field
  public void honk()             // Vehicle method 
  {                    
    Console.WriteLine("Tuut, tuut!");
  }
}

class Car : Vehicle  // derived class (child)
{
  public string modelName = "Mustang";  // Car field
}

class Program
{
  static void Main(string[] args)
  {
    // Create a myCar object
    Car myCar = new Car();

    // Call the honk() method (From the Vehicle class) on the myCar object
    myCar.honk();

    // Display the value of the brand field (from the Vehicle class) and the value of the modelName from the Car class
    Console.WriteLine(myCar.brand + " " + myCar.modelName);
  }
}


Abstract and virtual methods.
 When a base class declares a method as virtual, a derived class can override the method with its own implementation. If a base class declares a member as abstract, that method must be overridden in any non-abstract class that directly inherits from that class. If a derived class is itself abstract, it inherits abstract members without implementing them
Abstract base classes.
 A class can be declared as abstract to prevent direct instantiation by using the new operator. An abstract class can only be used if a new class is derived from it. Furthermore, an abstract class can contain one or more method signatures that themselves are declared as abstract. These signatures specify the parameters and return value but have no implementation. Derived classes that are not abstract must provide the implementation for abstract methods from an abstract base class.
Interfaces.
   An interface is a reference type that defines a set of members. All classes that implement that interface must implement that set of members. An interface may define a default implementation for any or all these members. A class can implement multiple interfaces, but it can only derive from only a single direct base class. 
Interfaces are used to define specific capabilities for classes that do not have a relationship. The  System.IEquatable<T> interface can be implemented by any class to determine whether two objects are equivalent. IEquatable<T> does not imply the same kind of relationship that exists between a base class and a derived class.
Preventing derivation.
A class can prevent other classes from inheriting from it, or from any of its members, by declaring itself or the member as sealed.
Derived class hiding derived class members.
A derived class can hide base class members by declaring members with the same name and signature. The new modifier can be used to explicitly indicate that the member is not intended to be an override of the base member. Moreover, The use of new is not required, but a compiler warning will be generated if new is not used.








Part B.
Testing.
The three testing models I will be talking about are the: Waterfall model, V model, and Agile model.
The waterfall model is a classical model used in system development life cycle to create a system with a linear and sequential approach. This model is divided into different phases and the output of one phase is used as the input of the next phase.
The V-model is an SDLC model where execution of processes happens in a sequential manner in a V-shape. It is also known as Verification and Validation model. This means that for every single phase in the development cycle, there is a directly associated testing phase. 
Agile SDLC model is a combination of iterative and incremental process models with focus on process adaptability and customer satisfaction by rapid delivery of working software product. Agile Methods break the product into small incremental builds.
Overall, software testing is very important as it helps the developer to find coding mistakes and correct them before the user does.


Part C
Source code – Class1.cs
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

namespace Car_Class
{
    class Car
    {
        private string vrn;
        private string make;
        private string model;
        private int engine_Size;
        private int numberofSeats;
        private string type;
        private int maxSpeed;
        private int power;
        private int currentSpeed;

        public Car()
        {
            this.vrn = "XY20VGD";
            this.make = "Ford";
            this.model = "Kuga";
            this.engine_Size = 1500;
            this.numberofSeats = 5;
            this.type = "Saloon";
            this.maxSpeed = 136;
            this.power = 106;
            this.currentSpeed = 0;
        }
        public Car(string vrn, string make, string model, int engine_Size, int numberofSeats, string type, int maxSpeed, int power, int currentSpeed)
        {
            this.vrn = vrn;
            this.make = make;
            this.model = model;
            this.engine_Size = engine_Size;
            this.numberofSeats = numberofSeats;
            this.type = type;
            this.maxSpeed = maxSpeed;
            this.power = power;
            this.currentSpeed = currentSpeed;
        }
        public string VRN
        {
            get { return vrn; }
            set { vrn = value; }
        }

        public string Make
        {
            get { return make; }
            set { make = value; }
        }

        public string Model
        {
            get { return model; }
            set { model = value; }
        }

        public int Engine_Size
        {
            get { return engine_Size; }
            set { engine_Size = value; }
        }

        public int NumberOfSeats
        {
            get { return numberofSeats; }
            set { numberofSeats = value; }
        }

        public string Type
        {
            get { return type; }
            set { type = value; }
        }

        public int MaxSpeed
        {
            get { return maxSpeed; }
            set { maxSpeed = value; }
        }

        public int Power
        {
            get { return power; }
            set { power = value; }
        }

        public int CurrentSpeed
        {
            get { return currentSpeed; }
            set { currentSpeed = value; }
        }

        public void AccSpeed(int speedIncrement)
        {
            currentSpeed += speedIncrement;
        }

        public void DecSpeed(int speedDecrement)
        {
            currentSpeed -= speedDecrement;
        }
    }
}
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