Math 412, Fall 2023 — Homework 1
Due: Wednesday, August 30th, at 9:00AM via Gradescope

Instructions: Students taking the course for three credit hours (undergraduates, most
graduate students) should choose four of the following five problems to solve and turn in—if
you do all five, only the first four will be graded. Graduate students taking the course for four

credits should solve all five. Problems that use the word “describe”, “determine”, ”show”,
or "prove” require proof for all claims.

1. Of the following graphs, determine which pairs of graphs are isomorphic (and which
are nonisomorphic).




. Let G, H, K be simple graphs.

(a) If G = H, prove that G = H.
(b) If K C G and V(K) = V(G), prove that G C K (NOTE: corrected from original)

. Let GG be a simple graph with incidence matrix M.

(a) What meanings to the entries in position (i, j) of MM* and M* M have in terms
of the edges and vertices of G7 l.e. what does entry (i, j) tell you about G?

(b) Prove that all diagonal entries of MT M are 2.

. Prove that every group of six people contains either a set of three people who all know
each other or a set of three people who all do not know each other.

. Prove that the Petersen graph has no cycle of length 7 (i.e. a subgraph that is a cycle
consisting of exactly 7 vertices).



