MTH 140: Exam 1 CollegeC’ Lake County.

Name:

1. (12 points) Use the following graph to answer the questions:

(a) The degree of vertex A is
(b) The degree of vertex E is
(c) Is the graph connected?

(d) Give an example of two adjacent vertices.
(e) Give an example of two adjacent edges.
(f) Give an example of two different paths from A to D.

(g) Give an example of a circuit in this graph.



2. (5 points) Use the figure below to answer the question.

Graph 1 Graph 2 Graph 3 Graph 4
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Which graphs are connected? Circle all that apply.
a. Graph 1
b. Graph 2

. Graph 3

d. Graph 4

e. None of the above

o

3. (3 points) The degrees of all vertices of a graph add up to 16. How many
edges does the graph have?

a. 6 edges
b. 16 edges
c. 8 edges
d. 4 edges

4. (5 points) Use the figure below to answer the question. Which of the graphs
has an Euler path but no Euler circuits?
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a. Graph 1
b. Graph 2
c. Graph 3

d. None of the above



5. (5 points) Which graph has an Euler circuit?

Graph 1 Graph 2 Graph 3 Graph 4
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a. Graph 1
b. Graph 2
c. Graph 3
d. Graph 4

e. None of the above

6. (5 points) Given the graph, which of the following statements is true?

a. The graph has an Euler path.
b. The graph has an Euler circuit.
The graph has both an Euler circuit and an Euler path.

o

d. The graph has neither an Euler circuit nor an FEuler path.



7. (7 points) Consider the graph below.

(a) Is the graph a network?

(b) Does the graph have any bridges? If, yes, which edge(s) is a bridge?

(c¢) Does the graph have a Hamilton circuit. If, yes list one Hamiltonian
circuit.

8. (6 points) Does the graph have a Hamiltonian circuit? If yes, write it down.

A B

9. (4 points) How many edges are in the complete graph Kg?



10. (6 points) After a storm, the city crew inspects for trees or brush blocking
the road. Find an efficient route for the neighborhood below by finding an
Euler circuit. Write down the best route by listing the vertices.

11. (5 points) Considering the graph, which of the following is true?
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a. The graph has both an Euler circuit and a Hamiltonian circuit.
b. The graph has an Euler circuit, but not a Hamiltonian circuit

. The graph has a Hamiltonian circuit, but not an Euler circuit.

o

d. The graph has neither an Euler circuit nor a Hamiltonian circuit.



12. (10 points) Consider the following graph.

(a) How many vertices does the graph have?

(b) How many edges does the graph have?

(c) How many edges should a tree corresponding to this graph have?

(d) How many spanning trees does this graph have?

(e) Draw one spanning tree corresponding to this graph.



13. (12 points) A delivery truck must deliver packages to 6 different store locations
(A, B, C, D, E, and F). The trip must start and end at A. The graph below
shows the distances (in miles) between locations:
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We want to minimize the total distance traveled. Apply the Repeated
Nearest Neighbour Algorithm but only to the following vertices.

(a) Circuit starting at A

(b) Circuit starting at C

(c) Circuit starting at F

(d) What is the solution (optimal circuit starting and ending at A)? What is
the minimum distance the driver must cover?



14. (5 points) What is the least number of edges that must be duplicated to
Eulerize the graph below?
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15. (10 points) Kenzie wants to install an irrigation system to water her five
flower gardens. The distance in feet between her gardens are shown in the
graph below.

Jasmine

Hibiscus

(a) Use Kruskal’s algorithm to find the minimal spanning tree.

(b) (Bonus:) If the cost of installing irrigation pipe is $45 per foot, what is
the minimum cost of installing the irrigation system?



