
MATH 579: Combinatorics Exam 6

Please read the following instructions. For the following exam you may not use any papers,
books, or computers. You may use a calculator. Please turn in exactly four problems. You
must do problems 1-3, and one more chosen from 4-6. Number 7 is optional. Please write
your answers on separate paper, make clear what work goes with which problem, adequately
justify all answers, simplify all numerical answers as best you can, and put your name or
initials on every page. You have 50 minutes. Each problem will be graded on a 5-10 scale
(as your quizzes), for a total score between 20 and 40. This will then be multiplied by 5

2
for

your exam score.

Turn in problems 1,2,3:

The first two questions concern the cube graph Q3:
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1. Determine, with adequate justification, whether or not Q3 is Eulerian and/or Hamiltonian.

2. Determine, with proof, whether or not Q3 is bipartite.

3. Let G be a connected (finite, simple) graph. Prove that G is a tree if and only if removing
any edge of G leaves G disconnected.

Turn in exactly one more problem of your choice:

4. Let G be a graph. Prove that G is bipartite if and only if it contains no odd cycle.

5. Let G be a graph. Prove that it is connected if and only if it has a spanning tree.

6. Let G be a graph with n vertices and m edges. Prove that G has at least m−n+1 cycles.

You may also turn in the following (optional):

7. Describe your preferences for your next group assignment. (will be kept confidential)

Please keep this sheet for your records.


