
Instructions: Show all  work,
correct notation.

Y F Y
Math 1116, Exam #2, Spring 20L3 Ntame N L- |

complete al l  parts of each question, and answer as ful ly as possible.

L Determine whether the graphs berlow have each of the fol lowing character ist ics:
a. ls the graph connected?
b. Does the graph have an Euler circuit? l f  not, does it  have dn Euler path?I  ner,  ooes tr  nave En Euler pathi
c.  Does the graph have a Hamil ton circui t? l f  not,  does i t  haUe a Hamil ton path?
d. ls the graph a tree?
e. ls the graph complete?
f. How many bridges does the graph contain?

Use

t l

,7 .w
lt , g"r^ou'*r

- (?, (.,a' tr'{'tt"tr"'t

d ,no
e, {lffi

.(, o

&. wa
\CI, {\ptt-t--

L' Kpwl--

d' '/l'r)

2 ,  v \a

a-,
b,
C ,

a,
e.
n
t '

WA

/'LfYr3-

NNYLL

Wn

Vln

t ( > r

l t l



properties. (5 points each)
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For each of the condit ions below, draw a
a. A connected graph with 5 vertices.

b. A connected graph where one vertex has degree 6.

c. A disconnected graph.
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d. A complete graph.



e. A graph with an Euler path, b,ut not an Euler circuit.
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A graph that contains exactly three bridges and one circuit.
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g. A tree with 7 vertices.
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4. Determine i f  each statement is True or False. (3 points eabh) r

a.\y

b . T

c . T

F The redundancy ,of a graph is the number of e
h r r r a  o  a n n n a a + a , J  ^ - ^ ^ Lhave a connected graph.

A Steiner point ir ;  a native junction.

AB is not the samre edge as BA.

dges that can be removed and st i l l

o
o

d. U F A loop is an edge that connects a vertex to i tself.

F\
e.qJ F An Euler path may contain no odd vert ices.

f. T (L An Euler circuit may repeat edges but not vert ices.

g O F '  A semi-Eulerized graph is obtained by duplicating edges unti l  al l  but two vert ices
are of even degree.

h' T ( l) A complete graphr has N vert ices and each vertex is of degree N.

i. T tD lt's possible to construct a graph with one ve1-tex of odd degree.
/s\

j 
0) F An efficient procerdure is something that takep comparatively little work to find

the result.

An Euler path mus;t start at a vertex of even degree.

An approximate procedure f inds the best posslble result .

A tree always contains at least one circuit.

Kruskal 's algorithrn is ineff icient but optimal.

The minimal spanning tree is the tree with the fewest edges.

5. Def ine the fol lowing terms: (5 points each)
a. The degree of a vertex
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b. Fluery's Algorithm

' CLD.aAA o'ta*h^-+ ii;'rJ"*f-

u g,La&,at ,1ta s-e# -fl-"j L/J &-

fert.m 
l7 -fl*tt, 2';rr't-yt"t^ //'u-:t;l



Hamilton circuit
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For a complete graph of 8 vert ices, calculate the number of uri ique Hamilton circuits that wouldbe possible. (5 points)

7 '  In an ideal situation, a graph with E odd vert ices can be semi-Eil lerized with no fewer than howmany edges? (5 points)

consider the graph below. Determine if  the graph has an Euler l ircuit or path, l f  i t  does not,explain why not'  Then Eulerize the graph (i f  needed). r inJrn r jrr.r circuit,  Labelthe edges asyou use them' (You may label the vert ices i f  you wish, but this i f  not necessary.) (L2 points)
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9. For the graph below, find a n circuit usi Nearest N(ighbor. (L2 points)
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L0. Use Cheapdst l ink to f ind a Hamilton circuit on the data in the ble below. (L2
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SlaRh below, (12 points)rn circuit on the
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LL. Use Brute Force to find the
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L2.  UseKruskal 's.algorithm to f ind the minimal spanning tree of graph below. (12 points)
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