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Question 1 	 (60 marks; 60 minutes) 

a) What is a subclass and superclass? (10) 

b) What is a protected method? (5) 

c) What is a polymorphic data structure? (15) 

d) What are the main differences between an interface and an abstract class? (10) 

e) What are the three main uses of the interface type? (20) 

Your answer should include diagrams and small code fragments where possible. 

Question 2 	 (120 marks; 120 minutes) 

a) Create a Tic-Tac-Toe game like the one shown below. Use nine buttons to 
represent the game positions, and a "Reset" button to restart the game. Game 
information (e.g. "Noughts Go") is printed in a text field. (80) 

Tic Tac Toe 

When the "Noughts" user takes a turn, a "0" becomes the text of the pressed button. 
When "Crosses' takes a turn, an "X" is added to the chosen button. If three X's or O's 
are detected in a row, column, or diagonal, then that person wins. You should report 
the win in the game's text field. 

Coding hints: JButton.setText() and JButton.getText() will be useful. A blank button 
can be labelled with a 1-space string, " ". My solution uses an array to store the nine 
buttons making up the game positions. I check for a winner by calling a 
checkWinner() method, which makes multiple calls to an isWinLine() to check the 
different ways of winning. 

b) Apart from the code for Tic-Tac-Toe, make sure to properly document the code 
with comments (as specified in Part 16 of the notes). (20) 

c) Draw three diagrams to illustrate your code: (20) 

• a class diagram; 
• a component layout hierarchy of your GUI; 
• an event model diagram. 

--- End of Examination --- 
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