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e Writing instruments (e.g. pens, pencils).
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Instructions to Students:

Answer questions in English. Perfect English is not required.
Attempt all questions.

Write your answers in an answer book.

Start your answer to each question on a new page

Clearly number your answers. ‘

Any unreadable parts will be considered wrong.

When writing programs, use good layout, and short comments;
marks will not be deducted for minor syntax errors.

e The marks for each part of a question are given in brackets (...).
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Question 1 (75 marks; 75 minutes)

A grid of 25 random integers between 0 and 99 are shown in the top half of the
window. The player must press one of two buttons depending on whether "43" is in
the grid. In this example, the user pressed the "No 43" button, which is incorrect since
there is a "43" in the numbers grid.

The textfield on the right is then updated with the game number and the score, and a
new grid of random integers is displayed:

Ref's‘ult: Nof1i0

If the user had pressed the correct button ("Has 43"), then the text field would show
"Result: Yes/ 1/ 5". The first number is the number of games played, the second is
the total score. The score depends on the amount of time that has passed since the grid
was generated and when the user pressed on a button.

The user can keep playing until he presses the window's close box.

Some statistics are printed to standard output as the game exits:

No. of Games: 2
Total Score: 0
Average Score: 0

Hints

The GUI should use a BorderLayout, GridLayout, and JPanels for organizing the
components. You may need other layout managers as well.

The grid of random numbers should be represented by an array of JLabels.

Random integers in the range 0 to 99 can be generated using a Random object and its
nextlnt() method:

Random rand = new Random() ;
int numo rand.nextInt (100) ; // random integer
int numil rand.nextInt (100) ; // another random integer

An ActionListener should be attached to both buttons.

printeq.

Your application should not have a GUI interface. Input should be read from standard

input (the keyboard) using a suitable input reader class, and output should use
System.out.

--- End of Examination ---
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Use System.currentTimeMillis() to get the current time in milliseconds.

The close box should be monitored by a WindowListener, which prints statistics
before making the application exit.

Question 2 (55 marks; 55 minutes)
Explain the meaning of the following Java thread issues:

a) race condition; (15)

b) mutual exclusion; (20)

¢) condition synchronization. (20)

Each answer should include small code fragments and diégrams if they are useful.

Question 3 (50 marks; 50 minutes)

Write a Java application which reads in a calculation from the keyboard, prints the
result of evaluating it, then exits. A typical input calculation would be:

23 / 47

The output would be: 4.8936

You may assume that a calculation occurs on a single line, and has the form:
<double> <operator> <double>

The opérator should be +, -, *, or /. The doubles and the operator will always be
separated by spaces.

Your code should deal with the possibility that:
e the operands are not doubles

e the operator is not +, -, *, or /

e division by zero may occur. The division by zero problem must be handled by a
new exception class, created by you.

The output should be a double, but formatted so that only at most 4 decimal places are
printed.

Your application should not have a GUI interface. Input should be read from standard

input (the keyboard) using a suitable input reader class, and output should use
System.out.

~-- End of Examination ---



