Question 1.

The following section of code is part of a program to display and move simple shapes. 

1 class Shape

2 {

3 public:

4     void moveTo (int newx, int newy);

5 protected:

6     int x,y;

7 };

8 void Shape::moveTo (int newx, int newy)

9 {

10     x = newx;

11     y = newy;

12 }

13 class Rectangle : public Shape

14 {

15 public:

16     Rectangle (int x, int y, int w, int h);

17     void draw (void);

18 private:

19     int width;

20     int height;

21 };

22 void Rectangle::draw (void)

23 {

24     cout << "Drawing a Rectangle at (" << x << "," << y<< "), width " << width << ", height " << height << "\n";

25 }

26 Rectangle::Rectangle (int initx, int inity, int initw, int inith)

27 {

28     x = initx;

29     y = inity;

30     width = initw;

31     height = inith;

32 }

33 class Circle : public Shape

34 {

35 public:

36     Circle (int initx, int inity, int initr);

37     void draw (void);

38 private:

39     int radius;

40 };

41 void Circle::draw (void)

42 {

43     cout << "Drawing a Circle at (" << x << "," << y<< "), radius " << radius << "\n";

44 }

45 Circle::Circle (int initx, int inity, int initr)

46 {

47     x = initx;

48     y = inity;

49     radius = initr;

50 }

(a) Describe in detail the code shown above.

(10 marks)

(b) Write the main function, including all the necessary variable declarations to 

(i) create one rectangle and one circle, 

(ii) allow the user to move the shape to an absolute position.

(10 marks)

Question 2.

(a)
Define operator and function overloading and discuss the way in which they
are implemented in C++. 











(8 marks)

(b)
The following sample of code represents a queue structure, with operations 
defined to add and remove elements. 

1
class Queue

2
{

3
private :

4

int front, back;

5

int q[5];

6
public :

7

Queue(void);

8

~Queue(void);

9

void operator + (int item);

10

int operator -- (void);

11
};

12
void Queue :: operator + (int item)

13
{

14

if (back >4)

15

{

16


cout << "\nthe queue is full, the value " << item << " could not be added \n";

17


return;

18

}

19

else

20

{

21


q[back] = item;

22


back++;

23


return;

24

}

25
}

26
int Queue :: operator --(void)

27
{

28

int i;

29

if (back == (front + 1))

30

{

31


cout << "\nthe queue is empty \n";

32


return -1;

33

}

34

else

35

{

36


for (i=front; i<back-1; i++)

37


{

38



q[i] = q[i+1];

39


}

40


back--;

41


return q[front];

42

}

43
}

44
Queue :: Queue(void)

45
{

46
}

47
Queue :: ~Queue(void)

48
{

49
}

Explain, in detail, the operation of this class.












(12 marks)

Question 3.

(a)
Briefly evaluate the role of use case diagrams in the development of 

software systems.











(8 marks)

(b)
An automatic teller machine (ATM) within a bank system allows customers to 
access their account details and carry out transactions. The 
customer is able to
withdraw cash (a limit to the daily amount that can be withdrawn is enforced), 
check the account balance, and deposit money. The ATM is also used by bank 
staff to monitor the usage of the system, printing reports of 
transactions and 
checking that cash is available to be dispensed. Finally, the 
ATM is connected 
to the bank’s computer system, so that transactions are checked to ensure that 
the customer’s ATM card and PIN (personal identification number) are valid 
and that sufficient funds are available to satisfy the customer’s request.

Produce a use case diagram to illustrate the relationship between the ATM system and its environment. 









(6 marks)

Produce a sequence diagram to illustrate the sequence of events and messages 
which take place when a customer withdraws cash via an ATM.









(6 marks)

Question 4.

Identify and analyse the fundamental principles which form the basis of the object-oriented approach to programming. Consider how these principles should lead to the development of improved quality software. Your answer should include examples of object-oriented code to illustrate their implementation.











(20 marks)

