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Glossary
¢/ (G): the maximum size of a matching.

B'(G): the minimum size of an edge-covering, i.e. the edge-covering number.

Problem 1.(15%) In how many ways can a natural number m be written as the
sum of n non-negative integers

m=zy+Ty+ -+ Tn,

where two sums are considered to be different even if they differ only in the order of
their sums?

Problem 2.(15%) Let n be a positive integer and ¢(n) the value of Euler’s function,
that is the number of positive integers less than or equal to and prime to n. If
n= p’i‘ p’; e pfj’ is the decomposition of 7 into ¢ distinct prime factors, prove that
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Problem 3.(15%) Let G = (V, E) be a graph without isolated vertices. Show that
o(G)+ (@) = V(@)

Problem 4.(15%) Show that every 2r-regular graph has a 2-regular spanning sub-
graph. (Hint: Hall's Theorem(Marriage Theorem))

Problem 5.(10%)
(1) Show that any complete graph has a nowhere-zero integer flow.
(2) Find a nowhere-zero integer flow for the Petersen graph.

Problem 6.(15%) State Brooks’ Theorem and prove it.

Problem 7.(15%) Show that if a digraph G has no dipath of length &, then x(G) <
E+1. (Note: the following dipath has length 2)
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