CS 171

Homework Assignment 12t

Given: April 10, 2012 Due: April 12, 2012

This assignment is due by the end of the class on the due date. Unless all problems
carry equal weight, the point value of each problem is shown in [ ]. To receive full credit all
your answers should be carefully justified. Each solution must be the student’s own work.
Assistance should be sought or accepted only from the course staff. Any violation of this
rule will be dealt with harshly.

1. Let G = (V,E) be a connected graph that is not Eulerian. Prove that it is possible
to add a single vertex to G, together with some edges from this new vertex to some old
vertices such that the new graph is Eulerian.

2. An Eulerian walk in a graph is a walk that traverses each edge exactly once and
returns to a different vertex than where it started from. Prove that a connected graph has
an Eulerian walk if and only if it has exactly two vertices of odd degree.

3. The complement of a graph G is a new graph formed by removing all the edges of G
and replacing them by all possible edges that are not in G. Formally, consider a graph
G = (V, E). Then, the complement of the graph G is the graph G = (V| E), where

E={{z,y} |z #y{z,y} € E}

Prove that for any graph G, G or G (or both) must be connected.



