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Final Exam, MAT 351
8:00 am, Friday, May 16th, 2003
For Arthur Baragar

There are eight questions. Each question is worth the indicated number of points. This
exam is out of 90 points. Not all questions are of equal difficulty, so do the easy ones first.
A 4′′ × 6′′ crib sheet is allowed. If you want your grade posted, please include a pseudonym.
If not, please leave it blank. Good luck.

1. (10 points) Evaluate 247 (mod 39).

2. (20 points) Let f(x) = x127 (mod 299). Find the inverse function for f(x).

3. (10 points) Let G be the complete graph on four vertices. Use three colors to color the
edges of G in such a way that every triangle (complete subgraph on three vertices) has an
edge of each color.

4. (10 points) Let G be a complete graph on five vertices and suppose the edges of G are
colored using three colors. Prove that there exists a triangle (a complete subgraph on three
vertices) in G that has two edges of the same color.

5. (10 points) Give an embedding of K4,3 in the plane that has only two edge crossings.

6. (10 points) Suppose the complete bipartite graph K4,3 is embedded in the plane. Prove
that the embedding includes at least two edge crossings.

7. (10 points) Let n ≥ 2. Let Gn be the graph whose vertices are all the two element subsets
of {1, 2, ..., n}. In this graph, we have an edge between distinct vertices {a, b} and {c, d}
exactly when {a, b} ∩ {c, d} = ∅. (This is a graph we saw in the homework and looked at in
class.) For which n is Gn Eulerian?

Question 8 is on the next page.



8. (10 points) For the graph G pictured in Figure 1, prove that χ(G) = 3.

Figure 1.
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