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1. State the definition of a graph.
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State the definition of a graph isomorphism.
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2. Answer each of the following.

A graph has degree sequence 5, 5, 4, 4, 3, 3, 3, 3. How many edges does it have?

15

True or false: As we apply the Floyd-Warshall algorithm, the value of a particular matrix
entry sometimes increases and sometimes decreases.

C

Suppose a plane graph has 10 vertices and 13 edges. How many regions does it divide the

plane into?

True or false: K4 is isomorphic to a subgraph of Ky 4.
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How many Platonic solids are there? Name one.

5 Cube



3. Show that the following two graphs are isomorphic by giving an explicit isomorphism.
You can describe your isomorphism by labeling the vertices of the graph on the right by the
corresponding labels from the graph on the left.




4. A city has the following map, with land masses labeled 1 through 6.

Is it possible for someone to take a walk, cross each bridge exactly once, and return to the
starting point? Why or why not?
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5. Decide whether or not the following graph is Hamiltonian. If it is, exhibit a Hamiltonian
cycle. If it is not, explain why not.
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6. Find the length of the shortest path from A to Z in the following weighted graph.
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How many paths of this length are there?



7. Find a minimal spanning tree for the following weighted graph. What is its weight?
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8. Is the following graph planar? Explain your answer.
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9. What is the chromatic number of the following graph? Explain your answer.
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10. Suppose that we want to find the number of spanning trees for the following graph.
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Kirchhoft’s theorem says that we should find the cofactor of a certain matrix. What is that
matrix for this graph?
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How many spanning trees does the graph have?
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or Count the Spanmhg trees by hand .



Extra credit (5 points). Explain why trees are bipartite graphs.
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