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Exercise 31
Given an undirected graph 𝐺 = (𝑉 , 𝐸), of which it is known that each node has at most 𝑑
neighbors. We are looking for a coloring of the nodes so that each node has a di�erent color
than each of its neighbors. Describe a greedy algorithm that solves this problem using at
most 𝑑 + 1 colors.
The chromatic number of the graph 𝜒 (𝐺) gives the minimum number of colors necessary to
color the graph. Prove or disprove that the algorithm you have described always produces an
optimal result. So either show that the number of colors you need is always equal to 𝜒 (𝐺), or
�nd a counterexample where your algorithm requires more than 𝜒 (𝐺) colors.

Exercise 32
Calculate an optimal pre�x coding using Hu�man for the following text, i.e., provide the code
tree and the codes for the individual symbols.

braunschweigerbierbrauerburschenbrauenbrausigesbraunschweigerbraunbier

Exercise 33
Dynamic programming can be used to avoid costly recursions. Examples for this are:

• The computation of Fibonacci numbers:

𝐹𝑖 =

{
𝑖 if 𝑖 ≤ 1
𝐹 (𝑛 − 1) + 𝐹 (𝑖 − 2) if 𝑖 > 1

• The computation of the length of the longest common subsequence (LCS, see lecture).

How can these recursions be implemented memory-e�ciently using dynamic programming?
(Example: Computing the length of the LCS of two strings of length 𝑛 can be implemented
with 𝑛 +𝑂 (1) additional memory.)


