MATH 1050, Homework 6

Kiumars Kaveh

October 3, 2013

Due date: Wednesday October 9, 2013

Problem 1: Let v, w be two vertices of a graph G. Show that if there is
a walk between v and w then there is a path between v and w. (Hint: take
the shortest walk between these vertices.)

Problem 2: (a) Draw Turan’s graph 7'(7,2). (b) Compute the number of
edges in Turan’s graph 7'(17,5). Explain your answer. (c) (Bonus) Write
a formula for the number of edges in Turan’s graph T'(n,r), where n is not
necessarily divisible by r.

Problem 3: Let A be the adjacency matrix of a simple graph G. Show
that tr(A43%)/6 is equal to the number of triangles in G. Here tr denotes the
trace of a square matrix, and by a triangle in G we mean a subgraph which
is a complete graph K3, in other words a clique of size 3.

Problem 4: Suppose we want to color the vertices of Turan’s graph 7'(16, 3)
such that any two vertices which are adjacent (connected by an edge) have
different colors. What is the minimum number of colors needed? Prove you
answer. (The minimum number of colors needed to color the vertices of a
graph G so that no two adjacent vertices share the same color is called the
chromatic number of the graph G, it is an important concept in graph theory
with many applications.)
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