[image: image1.png]P LREAFEEE L A HRRA

8 EANRY (BRZAR) : Wl xn

1 (17 points). Let G be a graph with mk edges. Prove that if G is k-edge colorable, then there

is a k-edgé coloring f of G in which every color class contains exactly m edges.

2 (17 points). A homomorphism from a digraph G to a digraph H is & mapping J : V(G) = V(H)
~ such that f(z)7(y) is an arc of H whenever & is an arc of G. Let CI_': be the transitive tournament -

on n vertices, i.e., T),. has vertices zg, Ty, ** , Tn-1, in which z,—a;} isanarcifand only ifi < j. A
directed walk of length n in a digraph G is a sequence vo, v, - <, ¥, of (not necessarily distinct)
vertices of G such that #;;7] is an arc for i = 0, 1,---,n—1. Prove that there is a homomorphism

from a digraph G to ’1_".: if and only if G has no directed walk of length n.
3 (16 points). Prove that if a cubic graph G has a Hamilton cycle, then G is 3-edge colorable.

4 (16 points). Prove that an r-regular bipartite graph can be partitioned into k-regular bipartite

subgraphs if and only if & is a factor of r.

5 (17 points). Prove that a graph G is a forest if and only if every i)airwise intersecting family

of paths in G has a common vertex.

6 (17 points). The Ramsey number R{p, g) is the least integer n for which the following holds: If
the edges of K, are colored by two colors; say red and blue, then there is either ared X, (i.e., a K,

as a subgraph of X, all of its edges are colored red) or a blue I,. Prove that R(p,q) < (":52 .
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