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Instructions
1. Do read the complete question paper before attempting any of the questions.
2. Write legibly for complete credit. Clearly state all your assumptions.
3. All Java programs must adhere to proper style as suggested by authors of Objects First with Java book.

A non-adherence to proper coding style attracts a penalty of 2 marks for each class.
4. You are not required to write Javadoc.
5. Start each answer on a new page and answer all parts of a question at one place.
6. Make an index on the back side of the front page of the main answer sheet.

1. Design a class named Person and its two subclasses named Student and Employee. Make Faculty
and Staff subclasses of Employee. A person has a name, address, phone number, and email address.
A student has a class status (freshman, sophomore, junior, or senior). Define the status as a constant.
An employee has an office, salary, and date hired. A faculty member has office hours and a rank. A
staff member has a title. Override the toString() method in each class to display the class name and
the person’s name. You only need to write appropriate fields and toString() method. Constructors and
getter/setter methods are not required. (15M)

2. (a) Define Circle class with radius as an attribute. The radius can be initialized only in the constructor.
The Circle class has the following methods: (5M)

public Circle();
public double getArea();
public double getPerimeter();
public boolean equals(Circle circle);
public String toString(); {

return "[Circle] radius = " + radius;
}

(b) Define a class named ComparableCircle that extends Circle and implements Comparable<Circle>.
Be sure to implement the compareTo() method to compare the circles on the basis of area. (8M)

(c) Draw the UML class diagram for Circle, ComparableCircle and Comparable<Circle> classes.
(5M)

3. A stack is a container that stores objects in a manner indicated by its name – a vertical stack where only
the object at the top of the stack is accessible. It works rather like a sprung stack of plates in a cafeteria.
Only the top plate is at counter level and, therefore, is the only one you can access. When you add a
plate to the stack, the existing plates are pushed down so the new plate is now the one that you can
access. Define a generic Stack<T> type with a method push() that adds the object that is passed as an
argument to the top of the stack, and with a method pop() that removes and returns the object that is
currently at the top of the stack. The pop() method should return null when the stack is empty. Also write
the isEmpty() method that returns true if the stack is empty; otherwise the method returns false. All the
stack objects have an initial capacity of 10 items; If the stack is full, the stack capacity gets incremented
by 5 items.

(a) Write the java code for Stack<T> class with the following methods: push(), pop(), isEmpty(). (10M)

(b) Write JUnit tests for all the three methods of Stack<T> class. (10M)

(c) Write an iterator() method for Stack<T> using an anonymous inner class. You need not write a unit
test for the iterator method. (5M)


