Math 180: Graph theory. Midterm

Instructor: Damir Yeliussizov

Exam time: 14:00-14:50 PM, Apr 27, 2018

Last name: [5erd7 First name: A C\Ca A
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There are 5 problems.

No books, notes, calculators, phones, conversations, etc.
Turn off your cell phones.
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1. (10 points) Find the number of pairs (4, B) of subsets 4, B C {l...., n} such that
i’n B =2 (ie disjoint). (Explain your answer. Note: count (X,Y) and (¥, X) as different pairs.)
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Problem 2. (10 points) Decide whether these are gra.ph dagree sequences:
(a) {1 2,3,4,4, 5)
(b) (2,2,3,4,4,5)
(c) (2; 2: 2r 4) 5, 5)
’ (Explain your answers. If yes, then show a graph.)
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P oblem 3. (10 points) Let G = (V,E) be an undirected simple graph on n vertices satisfying the
r

/ condition deg(u) + deg(v) > n for all vertices u # v € V. Show that G is connected.
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/ problem 4. (10 points) Show that in every connected undirected graph on n vertices we can add at most
n/2 new edges so that the resulting graph will have an Eulerian cycle. (Multiple edges are allowed.)
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4 e Tttt i¢ if i es of odd length.
/ problem 5. (10 points) Prove that a graph is bipartite if and only if it has no cycl
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