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	Question 

No
	Question
	Marks

	1(a)

1(b)


	The answer should include a discussion of the following points :

Lines 1-7 class definition (Shape), protected variables for inheritance
Lines 8-11 method (moveTo), parameters passed in

Lines 13-21 class definition (Rectangle), inheritance from Shape

Lines 22-25 method (draw), output message

Lines 26-32 constructor (Rectangle)

Lines 33-40 class definition (Circle), inheritance from Shape

Lines 41-44 method (draw), output message

Lines 45-50 constructor (Circle)
Typical code is shown below 

void main (void)

{


int x, y, reply;

      Rectangle rct(10, 20, 5, 6);

      Circle cle (15, 25, 8);


rct.draw();


cle.draw();


do


{



cout << "1. reposition rectangle \n";



cout << "2. reposition circle \n";



cout << "Enter number corresponding to choice : ";



cin >> reply;



switch (reply)



{



    case 1:

cout << "Enter new x coordinate : ";






cin >> x;






cout << "Enter new y coordinate : ";






cin >> y;






rct.moveTo(x,y);






rct.draw();
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	                             break;



    case 2:

cout << "Enter new x coordinate : ";






cin >> x; 

                              cout << "Enter new y coordinate : ";






cin >> y;






cle.moveTo(x,y);






cle.draw();






break;



    default: cout<< "Incorrect choice \n";



}


}


while(1);

}





The answer should include a discussion of the following points :

Operator overloading – ability to redefine operations e.g. +, context specific behaviour

Use of operator keyword

Some operators cannot be overloaded e.g. ::,.

Distinction between binary and unary operators

Specification of more than one function of the same name in the same scope, e.g. duplicate constructor

Overloaded methods can differ in a number of ways

  different number of parameters

  different types of parameters

  different return type (only if parameters differ)

The answer should include a discussion of the following points :

Lines 1-11 class definition

Lines 12-25  + method – adding to the queue (overloading)
   Lines 14-18 checking for queue full

   Lines 19-25 adding to queue

   Line   22 increment number of elements in queue

Lines 26-43 -- method – removing from queue (overloading)
   Lines 29-33 checking for queue empty

   Lines 36-39 moving elements forward in queue

   Line  40 decrementing number of elements in queue

   Line 41 returning head of queue

Lines 44-46 constructor

Lines 47-49 destructor
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	The answer should include a discussion of the following points :

Use case diagrams – made up of use cases and actors

Used to capture user requirements, functional requirements

basis for design and implementation

Use case - sequences of actions performed by system, things actors can do with system, “perfect world”

Alternative scenarios

Actors - role of external entity, people or things who/what uses system

roles, not specific individuals interaction with other systems

Typical diagrams are shown below
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	The answer should include a discussion of the following points :

Object oriented programming - implementation of entities that represent objects in the real world, both physical and conceptual, organise program around objects consisting of function and data - described as a class
Basic underlying concepts

abstraction

encapsulation

inheritance

polymorphism

abstraction – extract the relevant information from the problem, discard unnecessary detail

encapsulation – information hiding, implementation of method not available to program in general, published interface
inheritance - relationships between objects/classes - use existing objects and modify properties - one class inherits characteristics of another - allow class to be extended (existing functionality built on) - similar objects share common properties

polymorphism - operations behave differently depending on the context, allows different objects to respond to the same message in different ways
 operator overloading plus sign for addition and concatenation of strings (), 

 parametric polymorphism
classes - public and private parts (information hiding, encapsulation)

- specific instances of objects derived from class – operations normally known as methods - details of object hidden from outside
e.g. in C++

class Stack {




public :

void push (int);

int pop (void);

int empty (void);





private :

int *stackbody;

int stacksize;

int current;





};

protected level required to support inheritance (public to subclass, private to outside world)


Benefits

programmer productivity - reuse of existing code, inheritance 

rapid application development - reuse of existing code, assemble applications from components, framework available, improved robustness and reliabilty

reduced maintenance costs, enhanced maintainability - encapsulation of data and related operations
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