INSTRUCTIONS TO OTA

1. typeset solutions

2. send solution as attachment

3. Use words to explain solutions.  DO NOT RELY ONLY ON ALGEBRAIC MANIPULATIONS/ OR SYMBOLS.

[image: image1.png]18. What does it mean for two graphs to be the same? Let G and H be graphs. We say
that G is isomorphic to H provided there is a bijection f : V(G) — V(H) so that for all
a,b € V(G) we have a ~ b (in G) if and only if f(a) ~ f(b) (in H). The function f is
called an isomorphism of Gto H.

We can think of f as renaming the vertices of G with the names of the vertices in H in a
way that preserves adjacency. Less formally, isomorphic graphs have the same drawing
(except for the names of the vertices).

Please do the following:




[image: image2.png](a) Prove that isomorphic graphs have the same number of vertices.

(b) Prove that if f: V(G) — V(H) is an isomorphism of graphs G and H and if
v € V(G), then the degree of v in G equals the degree of f(v) in H.

{c) Prove that isomorphic graphs have the same number of edges.

(d) Give an example of two graphs with the same number of vertices and the same
number of edges that are not isomorphic.

(e) Let G be the graph whose vertex set is {1,2,3,4,5,6}. In this graph, there is an
edge from v to w if and only if v— w is odd. Let H be the graph in the figure.

Find an isomorphism f: V{(G) — V(H).




