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Section A (Object Oriented Programming)

Programs are to be written in C++

Q.1.

(1) 8 marks

Correct the class definition in the header file below, which contains 7 syntax errors
and one possible runtime error. You’ll get 1 mark for every correct answer; for every
incorrect answer 1 mark is subtracted. The total amount of marks you can achieve is
between 0 and 8, e.g. you don’t get a negative overall mark.

// bug.h: Class definition of bug
#include <iostream.h>

class bug

{
private:
int wvaril,
int* var2;
public:

// Comstructor
void bug(int k) : varl (k)

{
}

// Member function void assign(intj
void assign(int j)

{

var2 = new intlk];

for (int i = 0; i < J; i++)
var2[i] = i;
}

// Member function void print_size(void)
void print_size(void)

{
}

// Prototype for int GetContentOfVarl (void)
int GetContentOfVarl (void)

cout "varl = " << varl;

// Destructor
bug(void)

delete varl;



(i1) 4 marks
What are the benefits of inline functions in C++? Provide a code fragment to illustrate
your answer.

(iii) 8 marks

" Prototype and implement a ComplexNumber class which has two attributes RealPart
and /maginaryPart. Both attributes are of the type double. Overload the minus (“-”)
and multiplication (“*’’) operator in order to implement subtraction and multiplication
operations on instances of the ComplexNumber class.

Hints: If (a + bi) and (c + di) are two complex numbers, the equations for subtraction
“and multiplication are

(a+b)—(c+di)=(a-c)+(b-d)i

(a+bi)* (c+di)=(ac-bd)+ (bc+ad)i

a and c are attributes RealPart, b and d are attributes /maginaryPart.

Write also an implementation for the output operation
friend ostream& operator<<(ostream& os, const ComplexNumber& f)

Q.2.

(i) 8 x 2.5 marks
Explain the meaning/purpose of the following terms:

(a) const

(b) operator overloading
(c) default parameter
(d) friend function

(e) virtual function

(f) namespace

(g) this

(h) <<



Q.3.

(1) 6 marks
Distinguish between functions using pass-by-value and pass-by-reference. What are
the benefits and problems of references passed as arguments in functions?

- (11) 7 marks
What are constructors and destructors useful for?

Implement the constructor function and the destructor function for the following
class:

class Person
{ ;
private:
char *name; // Pointer to char array, which will contain name
char *prof; // Pointer to char array, which will contain
// profession of person.
int age; // Age of person

public:
// What to implement in constructor:
/I A) Allocate two char arrays for name and profession on the heap
/I using strlen (see hints below) to determine their sizes. The
/I attributes name and prof will point to these arrays.
/' B) Copy content of myName and myProfession into these arrays using
/I strcpy (see hints below).
/I C) Update attribute age.
Person(const char* myName, const char* myProfession,
const int myAge);

// Destructor
~Person(void);

}

Hints:

int strlen(char *p) returns the length of the string passed without the terminating
character.

You probably need the string copy function strcpy(char *destination, char *source).

(iii) 7 marks
What is the meaning of the terms “virtual class” and “class inheritance”? Explain the
difference between deriving a class using the keyword protected and deriving a class

using the keyword public.



