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	In event registration in the JAVA event model you have to

· register the listener to the source

· register the event to the listener

· register the source to the listener

· register the event to the source
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	In JAVA, in order to perform an action caused by a JButton,

· the button must be visible only

· the button must be registered to a listener only

· the button must be visible and a listener must be registered to it

· the button must be visible and registered to a listener
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	What does overriding mean ?

· Defining an identical method (name, i/o-parameters) in a (super-)class  that is performed instead of the original method in a subclass, derived from the superclass

· Defining an identical method (name, i/o-parameters) in an inherited class that is performed instead of the original method in the superclass

· Defining multiple methods in one class with the same name but different input parameters
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	Suppose public void explore() being a method in a class A, overridden in a derived class AE (AE extends A). What’s correct?

· A.explore MUST have an empty body (= { } )

· A.explore MUST have a non empty implementation in A

· A.explore can never be overridden

· A.explore can always be overridden
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	I want a method necessarily being overridden.

The modifier needed:

Overridable

Abstract

Private

Dynamic
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	I want a method not being accessible by ANY other class.

The modifier needed:

Public

Protected

Private

Final
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	The time to insert an element into an array is 


O(___)

The time to copy all values of an array into another one is               O(___)

The time to copy each second value of an array into another one is   O(___)

The time to insert an element into a linked list is


O(___)

The time for random access to an element in an array is 

O(___)

The time for random access to an element in a linked list is 
O(___)

The time for pair wise multiplication of all elements of an array is    O(___)

The time for pair wise multiplication of all elements of a list if no 

    iterator is given  is                                                                         O(___)

The time for pair wise multiplication of all elements of a list if an 

    iterator is given  is                                                                         O(___)

The time to remove an element from a stack is (list implementation) O(___)
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	Consider a double linked non circular list with a reference to the first and last element. After removing an element, these references should still address the first and last element. The times for removal are defined as the time needed for the removal only, NOT the initial indexing (=finding the element to remove)

The time to remove the first element is



O(___)

The time to remove a middle element is



O(___)

The time to remove the predecessot to the last element is

O(___)

The time to remove the last element (and setting the last pointer to its new destination) is                       


                                   O(___)
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	Now consider a single linked circular list, where the first element is referenced. 

    R

    ↓

┌-> O -> O -> O -> O -> O -|

└--------------------------┘

The time to remove the first element is



O(___)

The time to remove a middle element is



O(___)

The time to remove the last element is 



O(___)
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	Consider a double linked list with nodes containing the data, and the references next and prev. Assume you have a reference ref to a middle node (=ref.next and ref.prev are both not null). What are the steps to DELETE the node ?
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	Same situation as in the previous question. What are the steps to INSERT a new node behind the node referenced by ref?
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	Let jll be a JAVA object of type LinkedList. What will happen if you use the command jll.getFirst(); to attempt to read an element of jll ?

· the first element will be returned as an object
· won't compile, since there's no method getFirst() in LinkedList

· runtime error, since the return element must always be casted to an appropriate return type

· runtime error, if no iterator is initialized, otherwise the next element will be read
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	Let jll be a JAVA object of type LinkedList. What will happen if you use the command jll.getNext(); to attempt to read an element of jll ?

· the next element will be returned as an object
· won't compile, since there's no method getNext() in LinkedList

· runtime error, since the return element must always be casted to an appropriate return type

· runtime error, if no iterator is initialized, otherwise  the next element will be read
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	Let jll be a JAVA object of type LinkedList. What will happen if you use the command jll.getLast(); to attempt to read an element of jll ?

· the last element will be returned as an object
· won't compile, since there's no method getLast() in LinkedList

· runtime error, since the return element must always be casted to an appropriate return type

· runtime error, if no iterator is initialized, otherwise the next element will be read
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	What's true ?

· A Stack's functionalities are a subset of the functionalities of a general linked list

· A Stack's functionalities are a superset of the functionalities of a  linked list

· A Stack has no connection whatsoever with a linked list, since it is always implemented as an array

· A linked list can be implemented using a stack as the underlying data structure
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	Write a short code to display all data of a LinkedList<String> object jll, using an iterator !
For (                                          ){

}
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	What's the output of the following code ?

{

 ...

 Stack st=new Stack();

 st.push(0); 

 for (int i = 1;i<10;i++){

    st.push(i);

    st.push(doMath(st));

 }

 System.out.println(st.pop()+"");   

 ...

}

public int method doMath(Stack st){

 return(st.pop() - st.pop());

}

The output is: ___________
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	What is the value of the following postfix-expression?

1 2 7 9 6 + * 4 + + *
Answer: _______________

While evaluating the expression using a stack, what is the maximum stack-size (=numbers of elements on stack) ? 

Answer: _______________
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	Write a short RECURSIVE code that computes the value of 

f(n,m) = n * (n+1) * (n+2) * ... * (n+m)
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	How is the JVM-internal stack used calling an object’s method ?

· The return address and local variables are stored

· the method itself is put onto the stack

· the JVM stack is not used during a method call

· all class variables of the program are put on the stack to be visible to the method
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	Build a heap from the following data set by inserting the elements (read the elements from left to right)  and show it as a tree:

0, 2, 7, 4, 3, 17, 29, 9, 5
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	Show the heap created in the previous question as an array



	2

	Build a Binary Search Tree with the data from the previous question ( again: read the elements from left to right) :
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	Elements from a heap are always removed from the root. Please remove 1 element from the heap above and show the resulting heap:
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	A heap is a useful data structure to

- store data in a memory efficient way

- look for the minimum

- check if a certain data element is present in a data set

- it’s a special case of a binary search tree with less implementation effort
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	Representing a heap as an array (root=index 0), the index of the right child of an

 element at index k is _____________________
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	Write recursive pseudo code to insert a value into a binary search tree.
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	A SET is a datastructure especially useful for

· Fast retrieval in  time < O(n)

· fast ( = O(1)) indexed random access

· sorting, getting an order of magnitude O(n)

· storing massive amount of data in a memory efficient way
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	Consider the following set of doubles:

S = {5.1, 4.3, 1.1, 7.8, 4.7}

Given a hashfunction h: S-> N (=the integers):  h(s) = round(s) *2

and a 7 element array A, where would the elements of S be placed in A, assuming they are added to A in the order given above (i.e. starting with 5.1) ?

0

1

2

3

4

5

6
How many collisions occured during the insertion  of the last element ?
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	Given a set of 20 arbitrary numbers, and an array of size 20. what's true ?

· in this case (the array is filled 100%) collision always occurs, independent from the hashfunction

· in this case (the array is filled 100%) collision does only not occur if all numbers are distinct, independent from the hashfunction

· It is always possible to find a hashfunction inserting the numbers into the array such that there's no collision if the numbers are known

· there's no hashfunction such that no collision occurs
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	Consider the following set S of integers:

S = {0, 1, 4}

Consider  the hashfunction h  given by: h(s)= s+1.

Which is the MINIMUM size n of the hashtable such that there’s no collision ?
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	Use the following array for the following sorting questions  Q1-6:

1

7

5

4

2

9

7

0


	

	Q1: Show the result of the first 2 passes of Bubble Sort

(a PASS consists of multiple comparisons and possible exchanges)


	3

	Q2: Show the result of the first 2 passes of Selection Sort
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	Q3: Show the result of the first 2 passes of Insertion Sort
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	Q4: rearrange the array such that it is a heap.

b) Show the result of the first 2 passes of In Place Heap Sort
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	Q6: Show the result of ALL steps of Merge Sort
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	Whats the order of magnitude for 

· Bubble Sort, worst case                                    O(   )

· Bubble Sort, best case                                      O(   )

· Heap sort, worst case                                       O(   )

· Heap sort, best case                                         O(   )
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	What is the best case for bubble sort ?
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	Give an example for a binary tree that is unbalanced in the sense of binary search trees, but balanced in the sense of AVL-trees:
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	Show all steps of building an AVL tree using the numbers

1,2,5,3,4
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