MATH 224A – Exam II

March 22, 2006
NAME:








1. This exam has 7 pages including this cover.

2. You must show all of your work and your solutions should be neatly and clearly presented so Dr. Swanson can follow your reasoning.

	PROBLEM
	POINTS
	SCORE

	1
	8
	

	2
	10
	

	3
	15
	

	4
	18
	

	5
	12
	

	6
	8
	

	7
	14
	

	8
	15
	

	BONUS
	0
	

	TOTAL
	100
	


1)  Use depth-first search with the vertices in alphabetical order to find a spanning tree for the following graph, listing the edges in the order they are added to the spanning tree.  (8 POINTS)
[image: image1.emf]A

B

F

G

C

E

D

H


2)  Use Dijkstra’s Algorithm to find the shortest path from vertex A to vertex Z in the graph below, displaying all preliminary labels.  Make sure to state what the shortest path is and give its length.  (10 POINTS)
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3)  Let T be the rooted tree drawn above, assuming A is the root.

a)  Find the ancestors of vertex E.  (3 POINTS)

b)  Find the height of the tree T.  (3 POINTS)

c)  Find the eccentricity of vertex E.  (3 POINTS)

d)  Find all internal vertices of T.  (3 POINTS)

e)  Find the smallest value of m such that T is an m-ary tree.  (3 POINTS)  
4)  Determine whether each of the following graphs is planar.  Justify your answers.  

(18 POINTS)
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5)  a)  Find the adjacency matrix A of the following graph.  (6 POINTS)
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b)  Find the (1,2) entry of 
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   by inspecting your graph, i.e. without using your calculator.  Justify your answer.  (6 POINTS)

6)  Construct an optimal Huffman code for the set of letters in the following table.  (8 POINTS)

	Letter
	Frequency

	M
	7

	A
	5

	T
	6

	H
	3


7)  Determine whether each of the following pairs of graphs are isomorphic.  If the graphs are isomorphic, display how the vertices correspond.  If they are not isomorphic, give an invariant that demonstrates how you know this.  (14 POINTS)

a)
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b)  

[image: image9.emf]A

D

E

5

4

1

C

B

2

3


[image: image10.emf]A

B

E

F

D

C


8)  a)  Find the chromatic number of the above graph.  You do not need to fully justify your answer, but you should display a coloring of the graph corresponding to your answer.  
(5 POINTS)

b)  Draw the complement of the above graph in the space to the right of it.  (4 POINTS)
c)  List all Hamiltonian cycles of the above graph (where two Hamiltonian cycles are considered the same as long as they consist of the exact same edges).  (6 POINTS)

BONUS – How many distinct Hamiltonian cycles does 
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 have?  (2 POINTS POSSIBLE)
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