- 1 -

Data Structures and Algorithms CS 308-251 A - 1999 Problem Assignment #5 (due November 16, 1999)

1. Balanced Search Trees (3 points)

Consider the following sequence of keys: (5, 16, 22, 45, 2, 10, 18, 30, 50, 12, 1).

(a) Consider the insertion of items with this set of keys in the order given into an initiallyempty (2,4) tree T. Draw T after each insertion.

(b) Show that a (2,4) tree can have a different structure when the order of the items inserted is changed. Use the keys used in (a) in a different order of insertion.

2. Planar Graphs (3 points)

Prove or disprove that for every positive integer n, every planar graph of n vertices contains a vertex of degree less than or equal to four. Note that this is not a multi-graph and therefore multiple edges are not allowed. For a multi-graph this problem is trivial.

3. Hamiltonian Graphs (4 points)

For each of the two graphs shown below prove or disprove that it is Hamiltonian. In G_2 all intersection points are vertices. In G_1 the black filled circles are the vertices.

G_1 G_2