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This is based on the CS1JAV exam paper for August 1999.  It has been modified so as to be suitable as a practice paper for students who have used the second edition of Cay Horstmann’s Computing Concepts with Java 2 Essentials.


B.Sc. RESIT EXAMINATION - AUGUST 1999


CS1/JAV


Introduction to Programming in Java


Time Allowed: 2 hours


Answer FOUR of the SIX questions.


No credit will be given for attempting further questions.


All questions carry equal marks.


The use of an electronic calculator is not permitted


in this examination.


Books, notes or other written material


may not be brought into this examination.


All programs and parts of programs should be written in Java.

Use can be made in programs of any Java library classes, or the ConsoleReader class introduced in the course textbook.

In several questions there are comments labeled SUGGESTION or REMINDER.  These suggest a possible way of answering part of the question, but you do not have to follow the suggestion if you do not want to.

1.
(a)
Assume n is an int variable whose value is 5.  What will be the values of the following expressions?



(i)
n / 2



(ii)
n / 2.0



(iii)
n % 2



(iv)
"The result is " + n + 1



(v)
n + (1(













[ 10 marks ]


(b)
Suppose n is an int variable, and suppose a is an array of type int[].  Assume the length of a is greater than or equal to n.  For what values of n will the following two pieces of program not have the same effect?



(i)
int r = 0;




int i = 0;




while (i < n)




{  r = r + a[i];




   i++;




}



(ii)
int r = 0;




int i = 0;




do




{  r = r + a[i];




   i++;




} while (i < n);














[ 5 marks ]


(c)
Write a complete program that will ask the user to enter two numbers.  Then it will ask her to enter the product of the numbers.  If she enters the correct answer it will say “Correct!”.  If she inputs the wrong answer it will keep asking her to try again until she gets the answer right.  If at any stage she enters the words “give up”, it will tell her the correct answer.  Here are two examples of what might appear on the screen.



(i)
Enter a number: 143




Enter another number: 72




What is 143 times 72: 10256




No, try again: 10296




Correct!



(ii)
Enter a number: 137




Enter another number 86




What is 237 times 86: 21562




No, try again: 20552




No, try again: give up




The answer is 20382













[ 25 marks ]


(d)
Suppose st denotes a string that contains the last two digits of a year.  Assume the year lies between 1970 and 2069.  Write statements that will store the year in the int variable y.  For example, if st denotes the string "01", y will be set to the integer 2001.  It is not necessary to write a complete program.













[ 10 marks ]

2. 
(a)
(i)
What is a parameter variable?  Describe two ways in which parameter variables differ from the local variables declared in a method body.



(ii)
What are side effects?  Give an example of side effects produced by one of the methods in the Java library or the ccj library that you have used during the course.














[ 10 marks ]


(b)
Write a method called sum1 which will do the following.  It will read an integer n input by the user at the keyboard.  Then it will read n floating-point numbers entered by the user.  Finally, it will output the sum of the floating-point numbers.  The method will have no parameters or return value.














[ 10 marks ]


(c)
Write a method called sum2 that has two parameters called row and n.  row is an array of floating-point numbers; n is an integer which will be greater than or equal to 0.  The method will return the sum of the first n elements of the array row.  This method should not be recursive.














[ 10 marks ]


(d)
Write a method called sum3 that has the same parameters as the method sum2 described in part (b) of this question, and returns exactly the same result.  This method should not contain a loop.  It can be recursive.














[ 10 marks ]


(e)
(i)
Suppose st1 and st2 are String variables.  What will be the value of the expression





s1 == s2




What will be the value of the expression





s1.equals(s2)



(ii)
Suppose b is a boolean variable.  What will be the value of the expression





b == true




What will be the value of the expression





b = true














[ 10 marks ]

3.
(a)
Suppose a program contains a method with the following heading.




public static void main(String[] args)



What do the words public, static and void mean?














[ 9 marks ]


(b)
Write the definition of a class called Product.  An Product object should represent a product stocked in a supermarket, e.g. a 500 gram pot of Onken pineapple yogurt.  It should contain the following information: a code for the product, the name of the product, the cost of the product, and the quantity of the product currently in stock.  Assume the code and the name are represented by strings of characters.  Include the following constructor and methods in the class definition.



(i)
A constructor Product(code,name) which creates a new product with the given code and name.  Initially, the cost and the quantity of the product should be set to zero.



(ii)
An instance method getName() that will return the name of the product.



(iii)
An instance method addStock(int n) that will add n to the quantity of the product in stock.



(iv)
An instance method outOfStock() that will return the value true if there is none of this product in stock.  Otherwise it will return false.



It should not be possible to access the fields of a Product object except by using the methods listed above.














[ 23 marks ]


(c)
The Java library contains the following three items.  For each one, say if it is a field, a method, a class, or a package.



(i)
System



(ii)
System.in



(ii)
System.in.println














[6 marks ]


(d)
Write an application which will accept any number of command line arguments when it is executed.  If there is at least one command line argument, the program will display a message that says which of the arguments is the longest string.  If there are no command line arguments, it will display a message that says there are none.



For example, suppose the program consists of a class called Longest, and is executed using the command line




java Longest cat dog badger fox



Then the following message will be displayed.




The longest argument is badger














[ 12 marks ]

4.
(a)
Write an applet an applet that displays on the scrren a set of concentric rings, like this:

                                 [image: image1.png][ Applot
At

Applet started







The colours of the rings, and the colour of the background should be chosen at random.














[ 40 marks ]


(b)
Describe the difference between what happens when an application is executed and what happens when an applet is executed.














[ 10 marks ]

5.
(a)
Define a class Item and two subclasses Book and Periodical that might be included in a very simple program for keeping records of items in a library.  A Book will have a title, an author and an ISBN number, all of which will be of type String.  A Periodical will have a title which is a string, and a count of how many times a year the periodical is published.



Include in the class Book a constructor Book(t,a,i) which will create a new Book object with title t, author a, and ISBN number i.  Define a similar constructor Periodical(t,n) for the Periodical class.  Also define for both classes an instance method display() which will display on the screen all the details of a book or periodical.



For example, given your class definitions, it should be possible to execute the following statements.




Item it = new Book("Java 2D Graphics",




                   "Jonathon Knudsen",




                   "1565924843");




it.display();














[ 42 marks ]


(b)
What does it mean to say one class extends another class?  What is dynamic binding.  Give an example of both these things using the classes defined in part (a) of this question.














[ 8 marks ]

6.
Write an applet that can be used to draw lines in the display area.  The user should be able to click the mouse at one point, which will be marked by a small circle.  Then she will click it at a second point, and the program will draw the line joining the two points (and the small circle disappears).  The user should be able to do this as many times as she likes, and build up a picture with the lines.  The picture should be redrawn whenever the window is temporarily minimised or overwritten.


(HINT.  Store the lines in a List.)














[ 50 marks ]

