MATH 224A – Exam I
February 8, 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
	30
	

	2
	12
	

	3
	8
	

	4
	16
	

	5
	20
	

	6
	14
	

	BONUS
	0
	

	TOTAL
	100
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1)  Answer all of the following questions regarding the graph above.

a)  Is this graph bipartite?  If it is bipartite, specify the disjoint vertex sets.  Otherwise, explain why it is not bipartite.  (6 POINTS)

b)  Give an example of a cycle for this graph that is not a simple cycle.  (4 POINTS)

c)  Find the degree sequence of this graph.  (4 POINTS)
d)  Does this graph have an Euler path?  If it does, display one.  If it does not, explain how you know it doesn’t have an Euler path.  (4 POINTS)  

e)  What is the diameter of this graph?  (4 POINTS)

f)  List all articulation points of this graph.  (4 POINTS)

g)  List all values of n such that 
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 is a subgraph of the graph above.  (4 POINTS) 

2)  Suppose 
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 is a special graph with 
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 vertices that I forgot to include in our class notes.  Suppose the degree sequence for 
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 has the form 
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 and the graph is connected.

a)  For what (if any) values of n does 
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 have an Euler cycle?  If there is not enough information to answer this question, state this.  (4 POINTS)

b)  For what (if any) values of n is 
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 regular?  If there is not enough information to answer this question, state this.  (4 POINTS)

c)  Find an equation involving n for the number of edges 
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 has.  (4 POINTS)
3)  Draw each of the following special graphs.  (8 POINTS)
a)  
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b)  
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4) a)  Let 
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 be the number of ways we can write n as a sum of 1’s and 4’s, where the order of the 1’s and 4’s matters (i.e. writing 5 as 1+4 is different than writing 5 as 4+1).  Find a recurrence relation for 
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, including appropriate initial conditions.  You DO NOT need to justify why the equation of your recurrence relation holds, but DO justify the values of your initial conditions.  (12 POINTS)

b)  Use your recurrence relation and initial conditions to produce two additional terms of the sequence.  (4 POINTS)
5)  Solve the following recurrence relations, making sure to show all of your work.
a)  
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  (12 POINTS)
b)  
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  (8 POINTS)

6)  Cupid is trying to identify the perfect love potion for his arrows.  He has developed numerous potions, giving each potion a label consisting of a letter of the alphabet followed by an integer between 1 and 10 inclusively.  He has dipped many arrows in each of these potions, but forgot to label the arrows.  Assume every arrow that Cupid shoots hits a person.

a)  How many arrows must Cupid shoot to guarantee at least two people were hit by arrows dipped in the same potion?  (5 POINTS)

b)  How many arrows must Cupid shoot to guarantee at least 5 people were hit by arrows dipped in the same potion?  (4 POINTS)

c)  Suppose Cupid shoots 2000 arrows into a room of 350 disheartened people.  Every arrow hits someone, and Cree P. Oldman claims no one has been hit by more arrows than him.  At least how many arrows has Cree been hit by?  (5 POINTS)  

BONUS – Let v be a vertex in 
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.  How many simple cycles begin and end at v?
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