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	Question 1 (parts a,b. a: 2 points, b: 2 points)


a)

What’s the value of the following postfix expression ?
6  7  +   3  11  +  3  5  *  +  +
Result:___________

b)

Assuming that the expression is processed using a stack, and only the operands are put onto the stack, what’s the max. number of elements on the stack (max. stack size) during the process ?
Max. Stack Size is ________________

	Question 2 (1 point)


Structured programming, in contrast to event based program design, gives the control over the program at runtime to:

· The programmer (pre defined data structure by the programmer, no freedom for the user)

· The user (full freedom for user)

· The JVM
· The president of JAVA-islands ( = President Suharto of Indonesia)

	Question 3 (3 points)


Assume a class P (for parent), and a class C (child), C inherited from P.

P has a method ‘print()’, which prints “PARENT”, C overrides this method with its own implementation, printing “CHILD”.
What’s the output of the following code?

	Parent a = new Parent();

Child b = new Child();

Parent c = new Child();

Child d = b;

Parent e = b;
Child f = (Child)b;
a.print();

b.print();

c.print();

d.print();

e.print();

f.print();

	ANSWER:


	Question 4 (parts: a,b. part a: 2 points, b: 2 points) 


Implementing a button using javax.swing, a program typically contains code like:

...

JPanel p = new JPanel();

JButton b = new JButton();

b.addActionListener(this);  
// adding...

p.add(b);




// adding...

...

a) (2 points):

There are two types of ‘adding’ in this code (‘add’ and ‘addActionListener’). Explain the difference between them:
b) (2 points):

Which requirement must be fulfilled by the class ‘this’ (i.e.: the class containing the method containing the specific line) such that the line 

...

b.addActionListener(this);
// adding...

...

can be processed by the compiler, or: what’s the condition that I can use ‘this’ as an argument for the function call ‘addActionListener(this)’ ?
	Question 5  (4 points)


Extend the code below to create the following layout:
	

	
	
	

	
	
	
	
	

	
	
	

	
	

	
	


…
JPanel a = new JPanel();
JPanel b = new JPanel();

JPanel c = new JPanel();

// ADD YOUR CODE HERE ----------------------------
//----------------------------------------------------------------
JFrame f = new JFrame();

f.getContentPane.add(a);

f.setVisible(true);

…

	Question 6. (2 points)


Select the best answer to each question below from the choices:
Double linked list, stack, array, iterator

· a referenced  element of  a  __________________, is removable in O(1)

· An internal  _____________ is heavily used by the JVM (Java Virtual Machine) when processing recursive functions

· You have random access in O(1) to every element of a   ___________

· In Java, the ________________ can be used to traverse any kind of Collection, e.g. lists
	Question 7 (1 point)


What’s correct?
· Static methods come with the JAVA distribution and can only be altered by SUN

· Static methods can not contain variables, they are for ‘static’ purposes (like System.out.println)

· Static methods can not be overridden

· Static methods can only access static (class) variables  

	Question 8 (2 points)


In JAVA, in order to be an ActionListener, a (possibly abstract) class must
· Be inherited from a java.awt or javax.swing class

· Implement the addActionListener() method

· At least declare (but not necessarily implement) all methods of the Interface ActionListener

· Be registered to a source that is able to fire an ActionEvent

	Question 9 (2 points)


The event registration ‘addActionListener()’ is a method of

· JButton (and all other ActionEvent sources)
· The JVM

· ActionEvent()
· javax.swing
	Question 10 (2 points)


Please fill in the words ‘event’, ’source’, ’listener’ to describe the event flow in an event driven program:
Triggered by the user’s action, the _________ fires a(n) _________ which is received and processed by any registered ______________ .

	Question 11 (0 points)


What’s the german word for someone who likes soda?
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -    
	Question 12 (2 points)


Suppose public abstract void explore(); to be a declaration of a method in an abstract class A. abstract class AE is a derived abstract class. (AE extends A). 
What’s correct?

· AE MUST implement ‘explore’ since it is derived from an abstract class
· AE can not be derived from A, since explore is abstract

· AE is NOT ALLOWED to implement explore, since AE is abstract
· AE might or might not implement explore, it doesn’t matter

	Question 13 (parts: a,b. part a: 3*3=9 points, b: 2 points)


Consider the following list-structure (a double linked list with a pointer to the first and last element. ATTENTION! THE IMAGE SHOWS A SINGLE LINKED LIST. PLEASE ADD ARROWS TO PRECEDING NODES!):

[image: image1.wmf]
Each of the n nodes of the structure contain instances  of the class ‘NodeSingle’, defined below:

public class NodeSingle{


int value;


NodeSingle previous;


NodeSingle next;

}

The list-structure should be implemented by the class SingleLinkedList:
public class SingleLinkedList{


NodeSingle start = null;


NodeSingle end = null;


int size = 0; // number of elements in list

...

public void addFirst(int val){ };

public int  get(int index){ };

public int  removeLast{ };

...

}
a) (3 points for each method, 9 points total):
Please implement the methods. Don’t forget:
· you have to handle the ‘size’ variable. 

· take care of the ‘end’ reference !
· this is a DOUBLE linked list!

//--------------------------------------------------------

// addFirst: Inserts a new element at the beginning of the // list, assigning the integer value ‘val’ to it

public void addFirst(int val){

}
//------------------------------------------

// removeLast: Removes the last element from 

// this list and returns its value
public int removeLast(){

}

//--------------------------------------------------------

// public int get(int index): Returns the integer-value at 

// the specified position in this list

// returns -1 if index is out of bounds

// THIS METHOD SHOULD TAKE ADVANTAGE OF THE REFERENCE TO 
// THE LAST ELEMENT IF POSSIBLE
public int get(int index){
}

b) (2 points):

In this structure, what is the complexity of removing an element at the last position (removeLast)?

Answer:  
O(___)

What is the complexity of reading an element at an arbitrary position (get), if the reference to this element is NOT given?
Answer: 
O(___)
	Question 14 (parts: a,b. part a: 3 points, b: 1 point)


a) (3 points):

What is the output of the following program ?

public class Untitled1 {

  static LinkedList ll = new LinkedList();

  public static void main(String[] args) {

    for (int i=0;i<10;i++){

      ll.addFirst(new Integer(i));

    }

    Iterator it=ll.iterator();

    while(it.hasNext()){

      Integer iv = (Integer)it.next();

      System.out.println(iv); // prints the value of iv

    }

  }

}
Answer:
b) (1 point):
Why must the field ‘LinkedList ll’ be declared static ?

	Question 15. (1 point) 


Which of the following is correct:
· abstract classes may not contain non-abstract (=implemented) methods
· interfaces may contain non-abstract (=implemented) methods

· an abstract class may implement the methods of an interface

· an interface may be derived from multiple abstract classes
	Question 16. (1 point) 


To make a button appear in a GUI context, it must be added to some layout of some container and

· A listener must be registered to it

· The corresponding container must be visible

· Be clicked by the user

· The design must be defined (defineButtonDefaultDesign(true))

	Question 17. a: 5 points , b: 3 points


a) Write a recursive function to compute the Fibonacci sequence. In this sequence, each element is the sum of the previous 2 elements. Example: starting with 1,2, the first 6 Fibonacci numbers are: 1,2,3,5,8,13.
b) How many calls to the recursive functions are performed to compute the first 4 Fibonacci numbers?

	Question 18. (4 points) 


Write a function ‘public String reverse(String s)’ that returns a reversed String (“hello” turns into “olleh”). You have to use a Stack (java.util.Stack()) and the methods pop() and push().
	
That’s it ! Goodbye !
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