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Question 1 - Some Difficult Graph Proofs

Select and prove one of the following:

©® The Odd Degree Parity Theorem. In any graph, the number of
vertices with odd degree must be even.

@ The Triangle-Free Theorem. If G is a triangle-free, simple graph
2
with n vertices, then G has at most 7- edges.
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Question 2 - Computation and Conjecture

(Rosen 3-8/466) Determine whether each of the following relations are
reflexive, symmetric, antisymmetric, and/or transitive.

Q@ R= {(2, 2)7 (27 3)7 (27 4)7 (37 2)7 (3, 3)7 (37 4)} on {17 2,3, 4}-
@ R={(1,1),(1,2),(2,1),(2,2),(3,3),(4,4)} on {1,2,3,4}.
Q@ R={(x,y) :x+y=0}onR.
Q R={(x,y): X—yEQ}onR
@ R={(x,y):x=y (mod 7)} on Z.
@ R={(a,b): aand b have a shared grandparent} on the set of all
people.
@ R = O on a nonempty set S.
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