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¢ Your exam should contain 17 problems.
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MATHI113 01F EXAM 1 Page 1

The following multiple choice questions are worth S points each.

1. In the graph below, we see a territory for a parking — control officer that has no Euler circuit. How
many sidewalks (edges) need to be dropped in order to enable us to find an Euler circuit?

a 4 c 3
b 2 d 5
e 1
2. Using the “edgewalker” technique, what is the minimum number of edges which must be

duplicated in the accompanying graph in order to eulerize the graph?
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3.

Consider the path represented by the sequence of numbered edges on the graph below. Which
statement is correct?

G

The sequence of numbered edges traverses each edge exactly once, but is not an Euler
circuit.

The sequence of numbered edges forms an Euler circuit.

The sequence of numbered edges does not traverse each edge exactly once.

The sequence of numbered edges forms a circuit, but not an Euler circuit.

After a major natural disaster, such as a flood, hurricane or tornado, many tasks need to be
completed as efficiently as possible. For which situation below would finding an Euler circuit or
an efficient eulerization of a graph, be the appropriate mathematical technique to apply?

a.

b.

The Department of Public Works must inspect traffic lights at intersections in the city to
determine which are still working.

Relief food supplies must be delivered to 8 emergency shelters located at different sites in
a large city.

The Department of Public Works must inspect all streets in the city to remove dangerous
debris.

An insurance claims adjuster must visit 10 homes in various neighborhoods to write
reports.

How many different Hamilton Circuits are there in a complete graph with twelve vertices?

a,

b.

19,958 400 c. 9,979,200
79,833,600 d. 39,916,800

e. None of the above
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6.

When a spanning tree is found on a graph, which of the following statements is/are true?

I. Circuits not permitted in the tree.
II. The tree is not necessarily connected.
III.  Three or more edges may come out of the same vertex.

a. O and I ' c. All are true
b. ITand 0 d. I and HI
e None are true

T1 T4

T3

Use the accompanying graph to answer questions 7 and 8.

Find the critical path for the order-requirement digraph.

a. TiT2T;5 c. T3T6TsTe
b. T2T3T7Ts d. TiT4T7Ty
e.  TsTsTsTs
Use the critical-path scheduling algorithm to find a priornity list for the tasks in this order-
requirement digraph.
a. T1T2TaT4TsTeT7TsTo c. T3TsTaT1 TaTTsT7Ts
b. T3TsT2TeT T4TsT7Ts | d. TsTsTeT7T2[3T4TeT

€. T1T3T3T5T5T4T7T3T9
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9. Use the decreasing-time list algorithm to schedule independent tasks of lengths 8, 11, 17, 14, 16,
9 2, 1,18, 5,4,7,6,2, ] minutes on three processors. Find the completion time.

a. 43 min. c. 42 min,
b. 40 min. d. 38 min.
e None of the above

10.  In the Powerball Lottery game, five white balls (numbered 1 to 49) and one red ball (numbered 1
to 42) are selected. How many different lottery combinations are there?

a. B8,466,564,960 c. 10,451,584,210

b. 9,610,695,360 d. 11,863,960,460
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Name:

Section:

The following questions are free response. Please show all work in order to receive credit.

11

12.

The following questions are true/false and are worth one point each.

A)

B)

C)

D)

If a graph of six vertices has only four edges it is not connected.
True False

Every connected graph has an Euler circuit.
True False

The minimum-cost spanning tree produced by applying Kruskal's algorithm will always
contain the lowest cost edge of the graph.
True False

The nearest-neighbor algorithm for solving the traveling salesman problem always gives
optimal results.
True False

(6 pts) The following diagram is of a hypothetical city with a river running through the middle of
the city. There are two islands and 6 bridges. Draw the graph that would be useful for citizens to
use to determine whether it is possible to take a walk and cross each bridge exactly once.
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13.

14.

(6 pts) For the street network below, draw the graph that would be useful for ﬁndmg an efficient

route for checking parking meters.

(6 pts) Find an Euler circuit on the graph below. Be sure to use numbers on the edges to indicate

the direction of the circuit.
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152 Use the nearest-neighbor algorithm starting at vertex C to find a Hamilton Circuit.
Write the circuit. (6 pts)

15b.  Use the sorted-edges algorithm to find a Hamilton circuit. Write the circuit. (6 pts)
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16,  Use Kruskal’s algorithm to find a minimum cost spanning tree for the graph below. (6 pts)

17.  Given the order-requirement digraph below (with time given in minutes) and the priority list
Ts,Ts5,T6,T7, T2,T3,T4,To, T1. Apply the list-processing algorithm to construct a schedule using
three processors. (10 pts)

=1
w0



