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1. (2 points)

  JAVA uses two kinds of data types, ‘primitive data types’ and ‘classes’.
What is the difference ?

2. (2 points)
 You can declare variables as ‘static’, such that they are ‘class-variables’ instead of ‘instance-variables’. Which of the following is correct for static variables ?
· they are accessible without creating an instance of the class

· you have to create an instance of  the class to access these variables

· they are accessible as long as there is no instance of the class created

· they are never accessible

3. (2 points)
 You often used the method ‘System.out.println(String s)’, but you never created an instance of a class ‘System’ to access this method. Why is it possible to use the method ?
4. (5 points)
 What is the output of the following code:

public class Untitled1 {

static int var1 = 1;

  
int var2 = 2;

          
public Untitled1(){

  
}

          
public static void main(String args[]){

  

Untitled1 x = new Untitled1();

   

Untitled1 y = new Untitled1();

                  
x.var1 = 3;

  

y.var1 = 19;

  

x.var2 = 253;

  

y.var2 = 1833;

System.out.println(x.var1 +  "," + y.var1);

System.out.println(x.var2 + "," + y.var2);

System.out.println(Untitled1.var1+” ”);

  
}

}
The output is:   
_________________




_________________




_________________

5. (5 points)
 write a program-fragment defining a 2-dimensional integer array of the size 4x5, filling it  with the following values:
	0
	1
	2
	3
	4

	0
	2
	4
	6
	8

	0
	3
	6
	9
	9

	0
	4
	8
	9
	9


use a loop-construction to insert the values into the array !
(please use the backside to write your program)
6. (2 points)
 Explain why the principle of information hiding (→abstract data types) is important to the software designer:
7. (3 points)
 Explain the main differences between the Waterfall-Model and the Unified-Model in software engineering
8. (2 points)
Below you find the steps of  designing a program from the requirements to the object design in arbitrary order. Place them in their correct order:
A. define objects using a class diagram, 

B. define the objects methods, collecting the messages for each object in each sequence diagram

C. define use-cases

D. define the object-interaction using sequence-diagrams
The correct order is:
· B D C A

· D A B C

· A C D B

· B A C D
· C A B D

9. (2 points)
Why is a syntax-error (usually) less critical  than a runtime error ?
10. (2 points)
Why is a runtime-error (usually) less critical than a logical error ?

11. (2 points)
 A runtime error is detected by

· the JAVA Virtual Machine (JVM)

· the operating system

· the JAVA compiler

· the Teaching Assistant
12. (1 point)
A logical error is usually detected by

· the JAVA Virtual Machine (JVM)

· the operating system

· the JAVA compiler

· the Teaching Assistant

13. (2 points)
Which technique should you use in JAVA to handle possible runtime-errors ?
14. (2 points)
If you test a program top-down, you should use ‘stubs’. 

What is meant by that?

15. (2 points)
If you test a program bottom-up, you have to write ‘drivers’. 
What is meant by that ?

16. (3 points)
Explain the difference between upcasting and downcasting

17. (2 points)
Why is upcasting always possible ?

· because the resulting object contains less information

· because the resulting object contains more information

· because the resulting object contains no information

· it’s wrong, upcasting is never possible

18.(1 point)
Which of the following is correct ?

· an abstract class MUST be instanciated

· an abstract class MAY be instanciated

· an abstract class MAY NOT be instanciated

23. (1 point)
Which of the following is correct ?

· an abstract class MUST contain non-abstract methods

· an abstract class MAY contain non-abstract methods

· an abstract class MAY NOT contain non-abstract methods

19. (3 points)
In JAVA, interfaces are typically used to enable classes to receive events, i.e. make them ‘listeners’. Which steps are needed  in general to make your class a ‘listener’ and to make it receive the desired events ?
20. (2 points)
What is the main difference between event driven programming and sequential programming ?

21. (4 points)
Look at the code below.
What happens if the button is pressed ?
public class ButtonTest extends Frame{

public static void main(String args[]){



ButtonTest bt = new ButtonTest();

}

public ButtonTest(){


JButton  b = new JButton(“Test”);


add(b);


pack();


setVisible(true);

}

public void ButtonPressed(Button b){


System.out.println(“pressed !”);

}

}

The (simple :-) answer is:  _____________________________
22. (6 points)
Extend the program in a way that the line “ok, now i’m really pressed.” appears on the screen each time the button is pressed.
(please use the backside)
23. (2 points)
Imagine an array of n (> 10000)  elements. What’s the order of magnitude of...

· reading an element at position 1 ?      O(___)
· reading an element at position 10000 ?  O(___)
· filling the array with values ?  O(___)
· adding each pair of entries ?  O(___)

24. (2 points)
Given two algorithms with order of magnitude O(n^2) and O(n) respective. Is the latter one ALWAYS (for every n) necessarily faster than the first one ?  Explain your answer.

Bonus – Questions:

B1. (1 point)
JAVA does NOT provide multiple inheritance. Every class, especially your own classes, has ‘Object’ as a superclass. But you can also derive your classes from JPanel, for example, such that your class has Object AND JPanel as superclasses. Why is that possible ? 
B2. (2 points)
The paintComponent()-method in Swing-applications is invoked e.g. if the window-size is altered although you usually never call it directly. What’s the secret behind that ?

B3. (2 points)
You run a JAVA-program by typing ‘java <programname>’, where <programname> denotes the java classfile compiled from your sourcecode. Why can’t you simply start the program by typing <programname> ? What is this ‘java’ needed for ?

