C# Exam Questions
1. (a)
(i)
Consider the following C# code fragment :






Give the Java code to show how class MyDerivedClass is derived from MyBaseClass where MyDerviedClass contains an additional private instance integer variable attr_der and a public member fu


Give the C# code to show how class MyDerivedClass is derived from MyBaseClass where MyDerviedClass contains an additional private instance integer variable attr_der and a public member function WhatAmI() which prints out the message “Derived Class”.    
[4]


(ii)
Give the implementation of the constructor for MyDerivedClass
[3]

(b) 
The set of animals can be divided into farm animals and domestic animals. Farm animals live on a farm and domestic animals live in a house. Cats and Pigs are examples of domestic and farm animals respectively. Each animal has a name which is stored as a private instance field. A  base class Animal has methods WhatAmI() and WhereILive(). WhatAmI() prints out what sort of animal it is and its name, WhereILive() prints either “House” for a domestic animal or “Farm” for farm animal.  




(i)
Give the C# code for the Animal class and all of its derived classes. Implement the member functions WhatAmI() and WhereILive() for your classes.















     [8]

(ii) Create a Cat object whose name is “Tabatha” and a Pig object whose name is “Porky” and show how polymorphism can be used for these two objects so that the correct functionality is performed when the WhatAmI() and WhereILive() methods are called for each one.
[5]

2. 
(a)
 Explain what is meant by multi-threading and mention the key difference between threads and operating system processes
                                     [4]

(b) A C#  application MyThreadedApp is to run in two threads. The first (Main) thread prints out the message “First thread” and the second thread prints out the message “Second thread”. Give the complete C# implementation of MyThreadedApp. 
                                                [8]

  (c) Explain how the Join() method of class Thread works and demonstrate how this can be used to implement a watchdog timer which enables a thread to wait for a second thread to respond within a certain number of milliseconds otherwise it aborts the second thread












[8]

3.  (a)
(i)
In the following C#  program, explain what is meant by the

 emboldened key words :













[6]

(b)

Suppose we have a Person class. A person can have a birthday and a name.  The name is stored as a string object and the birthday is stored as a Date object.  The Date class stores the date as 3 integers representing the day, month and year







(i) Give the C# implementations of the Person and Date classes. Include suitable constructors for each class.







           



          








[4]


(ii) Produce a test class PersonTest which creates a person and sets  




their birthday to 1/5/1990.












             [4]




(iii) Suppose the Person class contains a method setBirthdate() which takes a Date object to set the persons birthday to some value. This is implemented as follows:


where birthdate  is the name of the Date object in the Person class used to store their birthday. This method can then be used as in the following code fragment :


Explain why this leads to multiple references to a date object and why this may be undesirable. 

Amend the method setBirthdate() so that this is avoided.










[6]
4.  
(a)
(i)
Explain what is meant by the terms inheritance and polymorphism when applied to object oriented programming.
[4]

(ii)
 Give a code example to illustrate how these two concepts are implemented in a simple C#  program.



     [4]

(b) Suppose we wish to represent geometrical shapes as classes. All shapes have an (x,y) co-ordinate. Specific shapes we wish to represent are circles and square. Circle objects are characterised by their radius and square objects are characterized by the length of their side. Also, for each object we want to compute the area and be able to input the shape’s characterizing attribute.

(i) Give the C# code for all of the classes that are required in order to carry out the above functionality
[6]



(ii)   Consider the following C# code fragment :







Replace the ‘//’ comment lines with actual C#  code and add any additional code you think required (for example declarations) which enables the above code fragment to work.

State any assumptions you have made












   [6]

5.
(a)
Explain briefly what is meant in C# programming by :

(i) An abstract class

(ii) An interface

In each case mention under what circumstances you would use each as well as one difference between them.












[6]

(b) You wish to create a game of chess application. The application simulates two players to playing chess against each other and updates a graphical user interface when player selects a legal move for a piece. Each chess piece is modelled as being extended from an abstract class ChessPiece. 

(i) Give the C# definitions of the ChessPiece abstract class along with sensible private instance variables and methods 











[3]

(ii) Show how a piece class Bishop can be extended from ChessPiece.  What do you think might be sensible functionality of this class?












[3]

(iii) The chess board is modelled as a separate ChessBoard class Explain why this is a better approach than making it a part of the GUI (in other words the array representing the chess board being a private instance variable of the GUI class).











[3]

(iv) In which class would you put  game intelligence in assessing the current board status and deciding on the next move? Explain briefly how this class would interact with other classes in the application. Also explain how you might use inheritance and polymorphism to represent different standards of player (for example beginner, intermediate, master, grand master etc). 











[5]

6.
(a)
(i)
Explain what is meant by the following terms when applied to object oriented programming:

· inheritance

· polymorphism










                         [4]

(ii) Give a example C# code to illustrate how these two concepts are implemented.






















[4]


(b)
Suppose an electricity company maintains a list of customers and each customer is identified by their name, address and customer reference number which is represented by an integer. The company wish to sort the list of customers into increasing order of customer reference number. They have access to a sort function sort(Sortable[] s) which is a static member function of an algorithms class Algorithms and where s  is an array of objects of abstract class Sortable which contains a member function isGreaterThan(Sortable s1).

(i) Explain in words how the electricity company would re-use the member function Algorithms.sort() in order to sort an array of customers.











[6]

 (ii) Provide all the necessary C# code to show how this is done (there is no need to provide code for Algorithms.sort()). State any assumptions made.












[6]
using System;


class MyBaseClass


{


	private int attr;





	public


		MyBaseClass(int a) {attr=a;}





		void WhatAmI() {Console.WriteLine(“Base class”);}


}





public class MyClassTest


{


public static void  Main(string[] args)


{}


}








class myClass


{


	private int n;





	public


		myClass(int nn) {n=nn;}


}





public class myClassTest


{


	public static void Main(string[] args)


{


	myClass m=new myClass(1);


}


}








setBirthdate(Date date)


{


	birthdate=date;


}





Date d = new Date(…);	// Suitable constructor call


Person p=new Person(…);	// Suitable constructor call


p.setBirthdate(d);





/********************


Console.WriteLine(“Which shape do you require :”);


 int         s= Console.readInt(“Input  0 for circle or 1 for  square : “);





if (s==0)


{


	// Create circle object


}


else if (s==1)


{


	// Create square object


}


// Input shape attribute


 // Compute shape area





/********************











PAGE  
7

