Name

KEY

Math 1116, Exam #2, Spring 2013

Instructions: Show all work. Complete all parts of each guestion, and answer as fully as possible. Use

correct notation.

1. Determine whether the graphs below have each of the foIIowmg characteristics:

Is the graph connected?

Is the graph a tree?
Is the graph complete?
f.  How many bridges does the graph contain?
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Does the graph have an Euler circuit? If not, does it have an Euler path?
Does the graph have a Hamilton circuit? If not, does it have a Hamilton path?

Be sure to check each graph below for all 6 characteristics. Each characteristic of each graph is 1 point.
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2. For each of the conditions below, draw a graph with the statﬂd properties. (5 points each)
a. Aconnected graph with 5 vertices.
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b. A connected graph where one vertex has degree 6.
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c. Adisconnected graph.

d. Acomplete graph.




e. Agraph with an Euler path, but not an Euler circuit.

f. A graph that contains exactly three bridges and one circu
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g. Atree with 7 vertices.
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3. Determine if either or both (or neither) of the networks graphed below require the construction
of a Steiner point to find a minimal length network. (5 points each)




4. Determine if each statement is True or False. (3 points eath) )

a.@ F The redundancy of a graph is the number of edges that can be removed and still
have a connected graph.

b. T @ A Steiner point is a native junction.
c. T @ AB is not the same edge as BA.
d. @ F A loop is an edge that connects a vertex to itéelf.
|
e.@ F An Euler path may contain no odd vertices.
!
. T @ An Euler circuit may repeat edges but not vertices.
|
g. @ F A semi-Eulerized graph is obtained by duplicafting edges until all but two vertices

are of even degree.
|

h. T @ A complete graph has N vertices and each veﬁtex is of degree N.
|
F

It’s possible to construct a graph with one vertex of odd degree.

An efficient procedure is something that takes comparatively little work to find
the result. |

k. T An Euler path must start at a vertex of even degree

m. T A tree always contains at least one circuit.

Kruskal’s algorithm is inefficient but optimal.

L T CF) An approximate procedure finds the best poss:,ible result.
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(F) The minimal spanning tree is the tree with the fewest edges.

5. Define the following terms: (5 points each)
a. The degree of a vertex
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€. Hamilton circuit
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6. Foracomplete graph of 8 vertices, calculate

the number of urfique Hamilton circuits that would
be possible. (5 points) !
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7. Inan ideal situation, a graph with 8 odd vertices can be semi-Eylerized with no fewer than how
many edges? (5 points) ;
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8. Consider the graph below. Determine if the
explain why not. Then Eulerize the graph (if
you use them. (You may label the vertices if

graph has an Euler ,’circuit or path. If it does not,
needed). Find an E:uler circuit. Label the edges as
You wish, but this i#s not necessary.) (12 points)
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For the graph below, find a Hamilton circuit using Nearest Neighbor. (12 points)
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Use Cheapeést link to find a Hamilton circuit on the data in the table below. (12 points)

Zatar | Yolanda Xerxes Wanda Veronica Ulysses “
Zatar - 339 362~ 252 599 546
Yolanda - 634 12~ o 402
Xerxes > 618 798 _10~
Wanda 5 100 995
Veronica e 189~
Ulysses -
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11. Use Brute Force to find the optimal Hamilton circuit on the gTaph below. (12 points)
|

A 8
k 6?/
B s v [18 15
AN (D L
g L — " p le=g
12

ABCDA = IS 4o+ = 44
ABDCHA = 9415+ t+ 3= Yg

ACRBOA = RLts4 15+ 14 m @QKWUL-(-EI.

—

e T ey

e ———et vt o i

12. Use Kruskal’s algorithm to find the minimal spanning tree of the graph below. (12 points)
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