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Notes:
· There are four sections in this exam, later sections are worth more points. Try to manage your time wisely and avoid spending too much time in the sections with lower amount of possible points. The maximum points you can obtain in this exam is 120 points.
· For the word problems, write down the steps you take to arrive at your answers to get partial credit.

· Write down your last name on every page of the exam, so that broken pages will not be lost.
Section 1 (10 points)
Indicate whether the sentence or statement is true or false.
____
1.
If the while expression becomes false in the middle of the while loop body, the loop terminates immediately.

____
2.
Statements that might generate an exception are placed in a catch block.

____
3.
A polymorphic reference variable can refer to either an object of their own class or an object of the subclasses inherited from its class.

____
4.
The first step to the problem-solving process is to implement the algorithm in a programming language, such as Java, and verify that the algorithm works.

____
5.
Members of a class consist of packages, methods, and libraries.

____
6.
Reference variables as parameters allow you to return more than one value from a method.

____
7.
All switch structures include default cases.
____
8.
In reality, if you execute an infinite recursive method on a computer it will execute forever.

____
9.
If a Java arithmetic expression has no parentheses, operators are evaluated from left to right.

____
10.
When an array object is instantiated, its components are initialized to their default values.

Section 2 (20 points)
Identify the letter of the choice that best completes the statement or answers the question.
____
11.
How many constructors can a class have?

	a.
	0
	c.
	2

	b.
	1
	d.
	Any number


____
12.
Consider the following definition of a recursive method .

public static int mystery(int first, int last)

{

    if (first > last)

        return 0;

    else if (first == last)

            return first;

    else

        return first + mystery(first + 1, last – 1);

}

What is the output of the following statement?

System.out.println(mystery(6, 10));

	a.
	13
	c.
	40

	b.
	21
	d.
	None of these


____
13.
Which of the following statements about a named constant is NOT true?

	a.
	Its content cannot change during program execution.

	b.
	Its value can be changed during program execution.

	c.
	It is a memory location.

	d.
	It is declared using the reserved word final.


____
14.
When is a finally{} block executed?

	a.
	Only when an exception is thrown by a try block

	b.
	Only when there are no exceptions thrown

	c.
	At the end of a program

	d.
	Always after the execution of a try block, regardless of whether or not an exception is thrown


____
15.
How can a method send a primitive value back to the caller?

	a.
	It cannot send primitive values back to the caller

	b.
	By using the return statement

	c.
	By assigning the value to one of its parameters

	d.
	It can call its caller with the value


____
16.
Consider the following list.

list = {24, 20, 10, 75, 70, 18, 60, 35}

Suppose that list is sorted using the selection sort algorithm as discussed in the book. What is the resulting list after two passes of the sorting phase, that is, after two iteration of the outer for loop.

	a.
	list = {10, 18, 24, 20, 75, 70, 60, 35}

	b.
	list = {10, 18, 20, 24, 75, 70, 60, 35}

	c.
	list = {10, 18, 24, 75, 70, 20, 60, 35}

	d.
	None of these


____
17.
What is the value of the following expression?

5 < 3 || 6 < 7 || 4 > 1 && 5 > 3 || 2 < x

	a.
	true
	c.
	x

	b.
	false
	d.
	It cannot be determined.


____
18.
An abstract class ____.

	a.
	does not have any subclasses
	c.
	cannot be instantiated

	b.
	is a superclass with many subclasses
	d.
	is the base class of all other classes


____
19.
Which executes immediately after a continue statement in a for loop?

	a.
	initial statement
	c.
	loop condition

	b.
	update statement
	d.
	the body of the loop


____
20.
In a Java program, the file name must be the same as the ____.

	a.
	method name
	c.
	object name

	b.
	class name
	d.
	data name


Section 3 (35 points)

Short problems
21. 
[5 points] Consider the following piece of code:



int a = 2;

        int b = 0;

        int i = 0;

        while (i < 5)

        {


  System.out.println("a = " + a + " b = " + (++b));



  a = a + 2;



  i = a / 2;



  if (i > 8)



    continue;



  i = 2;



}



What is the output displayed after executing the code?


22. 
[12 points] Imagine a rectangular grid like the one shown below.  Each square has a 


unique row and column number (x,y).  The square (0,0) is at the middle; x values 



increase to the right and decrease to the left; y values increase going up and decrease 


going down.  A few (x,y) values are shown as examples.  

We want to create a Robot class.  Each Robot object represents one robot.  Each robot has a location (x,y), and a direction in which it is facing (up, right, down, or left).  A robot can move one square forward in the direction it is facing.  It can also turn one quarter turn to the right.  In addition, you can inquire about the robot’s current x and y position and facing direction.

On the following pages, write the Robot class by filling in the data and method definitions.  You need not do any error checking nor write comments.
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Facing direction:

                                          UP                  RIGHT              DOWN           LEFT 

                                      0 degrees          90 degrees        180 degrees    270 degrees

public class Robot

{

  // Current robot location and direction.

  // Constructors

  // No parameters: locate the robot at (0,0) facing up.

  public Robot()

  {

  }

  // Two parameters: locate the robot at (x,y) facing up.

  public Robot(int x, int y)

  {

  }

  // Methods

  // Move the robot one square in the direction it is facing.

  public void move()

  {

  }

  // Turn the robot one quarter turn to the right (e.g. from up 
  // to right;from right to down; from down to left, 
  // and from left to up).

  public void turn()

  {

  }

  // Question continues on the next page.

  // Continued from the previous page.

  // What is the robot’s current x position?

  public int whereX()

  {

  }

  // What is the robot’s current y position?

  public int whereY()

  {

  }

  // What direction is the robot currently facing 

  // (in degrees: 0, 90, 180, or 270)?

  public int whatDirection()

  {

  }

} // End of Robot class

23. 
[8 total points] This question uses the Robot class, but does not require that you got the 
right answer to the previous question. It requires only that you understand the 
abstraction created by the Robot class.

a. [1 point] Write the code to create a Robot object r1 on grid square (0,0) facing up 


(0 degrees).

b. [1 point]  Write the code to create a Robot object r2 on grid square (0,9) facing up


(0 degrees).

c. [2 points] Write the code to move the Robots r1 and r2 toward each other so that they meet at squares (4,0) and (5,0).  Leave the robots facing up.

d. [4 points]  Which of the following should be defined static?  

[ ] A method to move the robot backwards one square.


[ ] A method to report how many Robot objects have been created so far.

[ ] A set of constants defining the boundaries of the space that robots are    

    confined to.  That is, the maximum and minimum x and y values that define the 
    space for all robots.


[ ] A toString() method to display the current robot position and direction

    in a nice form.

[ ] A variable allowing the robot object to have a name (like “Robby” or   “Tobor.”)
24. 
[10 points] Consider the following recursive method that returns an integer obtained from input parameter n by replacing every digit with two of that digit.  For example, stutter(348) returns 334488.

int stutter(int n)

{

  if (n < 0)
    // Negative case: stutter(-71) = -stutter(71) = -7711
    return -stutter(-n);
  else if (n < 10)
    // Single digit case: stutter(5) = 55
    return n * 11;

  else
  {

    // General case: do the last digit then combine with

    // the answer for the digits to the left

    int last = n % 10;
    return 100 * stutter(n/10) + 11 * last;
  }
}



Write the iterative version of the method. That is, you should use loops and you must not 

have any recursive calls within the method.

Section 4 (55 points)

Programming problems
25. 
[10 points] Write a Java method (subroutine) that takes an integer array as its parameter and returns true if the array contains two or more elements that are zero.  It returns false if the array contains one or fewer elements that are zero.  For example, the first two arrays below should return true; the next two should return false. Try to be efficient.


1,2,3,0,4,5,0,6,7,8


0,0,0,0,0,0,0,0,0,0,0,0


0,1,2,3,4,5,6,7,8,9


1,3,2,5,4,1,2,6,4

Remember: if z is an array, z.length tells us how many elements are in the array.

26. 
[20 points] Write a method named pickUnique that takes an integer array and returns another integer array containing the input elements without any duplicates. For example, given {10, 2, 7, 8, 2, 3, 7} the method returns {10, 2, 7, 8, 3}.

Hint: You could use another array that marks whether each element in the original array is unique or not.

27. 

[5 points] Write a method named isPrime that tests whether a given positive integer is prime. The method returns the boolean value true if the number is prime and false if the number is not prime.

Hint: Use the definition of a prime number.

28. 

[20 points] Write a method that prints the prime factorizations of a positive integer. The method takes one integer argument and returns no value. Examples:

- Given input 18 the method should display
   18 = 2 * 3 * 3

- Given input  100 the method should display

   100 = 2 * 2 * 5 * 5

The method should throw an exception if the integer does not have any prime factors.

Hint: You only need to consider prime numbers less than the given integer, starting from the smallest until you obtain the whole number as product of the factors. You can assume that you have the correct version of the isPrime method described in #27 to find the prime numbers.
