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Submission: hand in by 6. May. 2010, before 4:00 p.m.

• The solutions should be submitted in English.

• You are encouraged to work in groups of two, and submit one solution.

Exercise 1.1 - Tree Traversal [Points: 5]

Consider the following Java classes:

public class Node {
int data ;
Node l e f t ;
Node r i g h t ;

}

public class Tree {
private Node root ;

...
public stat ic void preOrder (Node n)
{ . . . }
public stat ic void inOrder (Node n)
{ . . . }
public stat ic void postOrder (Node n)
{ . . . }
public stat ic void inOrderSucc ( int key )
{ . . . }

}

Complete the methods, preOrder, inOrder, postOrder and inOrderSuccesor using iterative pro-
gramming. (no recursive calls are allowed).

Exercise 1.2 - Internal Path Length [Points: 5]

The internal path length l(t) of a search tree t is defined as follows:

l(t) =

{
0 if t is empty
l(tl) + l(tr) + size(t) otherwise

where tl, tr are respectively the left and right subtrees of t and size(t) denotes the number of
internal nodes of t. Now, let N(t) denote the internal nodes of t. Using induction show that:

l(t) =
∑

p∈N(t)

(depth(p) + 1)

where depth(p) is the distance of node p from the root of t.
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Exercise 1.3 - Trees [Points: 5]

Consider the following Binary Search Tree:
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1. Which sequences (permutations) of the keys 1,2,3,4 will result in this shape, if keys are
inserted sequentially in an empty tree?

2. Draw all structurally different binary trees with four internal nodes. (Do not draw the leaf
nodes).

3. Derive the formula for the number BN of structurally different binary trees with N internal
nodes. Explain your solution.

Exercise 1.4 - AVL trees [Points: 5]

Consider an empty AVL tree, then:

1. Insert the keys 20, 30, 40, 50, 60, 70.

2. Delete the nodes 70, 60.

For every insertion draw the resulting AVL tree as well as the intermediate AVL trees. Indicate
the corresponding operations. (rotations, upin, opout procedure calls).
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