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[20] 1. Fill in the following table according to these directions:
In the column labeled vertices, write the number of vertices of the graph.
In the column labeled edges, write the number of edges of the graph.

In the column labeled regular/ dégree, if the graph is regular, write yes and then
the degree of each vertex; otherwise just write no.

In the column labeled Eulerian, write yes if the graph is Eulerian, otherwise write
no.

In the column labeled Hamiltonian, write yes if the graph is Hamiltonian, oth-
erwise write no.
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12| 2. For each of the following, draw a graph on n vertices that satisfies the given
3 5 [=]
properties if one exists. If no such graph exists, clearly show why not.

(a) n = 6; isomorphic to its complement.

(b) m = 5; complete bipartite with no vertices of degree 3.

X

(¢) m = T7; Eulerian but not Hamiltonian
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(d) n = 6; simple with degree sequence {1,2,2,3,5,5}
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[10] 3. (a) List all non-isomorphic 2-regular graphs on four vertices. (Draw the graphs.)

Jhew are 5 Zogudars graphs one 4 yedicrs.
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(b) Solve the following four cube problem (If a solution exists). Include the

graph of the problem, as well as the graphs that give the solution to the
problem. (If no solution exists, explain how you know this.)
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(8] 4. For the following signed graphs, decide if they are balanced or not. (If it is
balanced, include the sets that show it is balanced. If it is not balanced, give an
explanation for how you know it is not.)

b oalanced. .
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(8] 5. The following diagram shows a house plan with doors indicated by small parallel
lines. Someone wants to find a way to walk through the house (and outside -
the big blue room) passing through every door exactly once. Can this be done?
Describe how this problem can be solved with a graph. Mention what the vertices
represent, what the edges represent, and what a solution is with respect to the
graph. Build a graph to solve the problem and solve it.
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[12] 6. (a) Inthe space below, draw the graph Q3. Be sure to properly label the vertices.

(b) Find a Gray code on words of length 3.
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(¢) Indicate which edges are associated with the Gray code in the graph drawn
above. (You may do this by drawing a squiggle over the appropriate lines.)

(d) What do those edges form (in terms of the graph)?
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[10] 7. (a) Explain why there is no Knights tour on a 4 x 4 board.
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(b) Explain why there is no solution to the knights tour problem on a 5 x
board.
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(c) In each square of the following 5 x 5 board, write the degree of the vertex
associated with that square in the graph used in the Knights tour problem.
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