MATH 224A – Final Exam 

May 3, 2006
NAME:








1. This exam has 10 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
	10
	

	2
	8
	

	3
	14
	

	4
	10
	

	5
	10
	

	6
	28
	

	7
	24
	

	8
	8
	

	9
	6
	

	10
	16
	

	11
	8
	

	12
	8
	

	BONUS
	0
	

	TOTAL
	150
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  1)  a)  List the order in which the vertices in the binary tree above are processed using postorder traversal.  (5 POINTS)

b)  List the order in which the vertices in the binary tree above are processed using inorder traversal.  (5 POINTS)

2)  Let 
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 be the postfix form of an arithmetic expression.

a)  Represent this expression as a binary tree.  (4 POINTS)

b)  Find the prefix form of this arithmetic expression.  (4 POINTS)
3)  Consider the recurrence relation given by 
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a)  Find 
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 using this recurrence relation (without finding an explicit formula).  Show your work.  (4 POINTS)

b)  Solve this recurrence relation, making sure to show all of your work.  (10 POINTS)

4)  For the graph below, assume the starting vertex is A (if you need a starting vertex).  Find a minimal spanning tree for this graph using Kruskal’s Algorithm.  Make sure you list the order in which you add edges to the spanning tree, and give the weight of the minimal spanning tree.  

(10 POINTS)  
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5)  Twelve coins are identical in appearance, but one coin is either heavier or lighter than the others, which all weigh the same.  Below is a portion of the decision tree that gives an algorithm that identifies in at most three weighings the bad coin and determines whether it is heavier or lighter than the others.  Fill in the outcomes corresponding to the terminal vertices.  For example, if coin #4 is heavy, you should write C4, H.  (10 POINTS)
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6)  a)  Fill in the missing edge flows in the network model above so that the result is a flow in this network from a to z.  (8 POINTS)
b)  What is the point z of this transport network called?  (3 POINTS)
c)    Find a maximal flow in this network starting with the given flow.  You do not need to redraw the graph, but may simply lightly cross out edge labels as they are replaced with new labels.  List the paths along which you increased the flow below.  (6 POINTS)

d)  What is the value of the maximal flow of this network?  (3 POINTS)

e)  Find the capacity of the cut 
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f)  Find a minimal cut in this network.  (4 POINTS)  
7)  For each of the following problems, draw a graph having the given properties or explain why no such graph exists.

a)  Five vertices each of degree 2.  (4 POINTS)
b)  Degree sequence 4,3,1,1.  (4 POINTS)

c)  Simple graph, 2 vertices, 2 edges.  (4 POINTS)

d)  Tree, five vertices, three edges.  (4 POINTS)

e)  Full binary tree of height 2 that is not a complete binary tree of height 2.  (4 POINTS)
f)  Planar graph with chromatic number 5.  (4 POINTS)

8)  Place the words “Swanson needs to get more sleep” in a binary search tree.  

(8 POINTS) 
9)  Suppose T is a full binary tree with 224 internal vertices.  

a)  How many terminal vertices does T have?  (3 POINTS)
b)  What is the minimum possible height for T?  (3 POINTS)
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10)  For each of the following questions, if the trees are isomorphic, display the isomorphism.  If the trees aren’t isomorphic, explain why not.
a)  Are T1 and T2 isomorphic as binary trees?  (4 POINTS)

b)  Are T1 and T2 isomorphic as rooted trees?  (4 POINTS)

c)  Are T1 and T3 isomorphic as free trees?  (4 POINTS)

d)  Are T1 and T3 isomorphic as rooted trees?  (4 POINTS)
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11)  Solve the Traveling Salesperson Problem for the above graph, showing the appropriate work to verify your solution is correct.  (8 POINTS)

12)  Five students (denoted A, B, C, D, and E to protect their identities) believe this exam is too difficult and decide to pull 5 practical jokes on Dr. Swanson (teepee house, fork yard, place flaming bag of dog poop on front porch, create rude chalk drawings in driveway, moon family on their way to church).  From here on out, these practical jokes will be denoted J1, J2, J3, J4, J5 respectively.  Student A is qualified to perform practical jokes J2, J4 and J5.  Student B is qualified to perform practical jokes J2 and J4.  Student C is qualified to perform all 5 jokes (due to his/her mischievous childhood).  Student D is qualified to perform jokes J2 and J5.  Student E is qualified to perform jokes J4 and J5.

a)  Model this situation with a matching network, with students listed on the left.  (4 POINTS)

b)  Is there a complete matching?  If there is, find it.  Otherwise, use Hall’s Marriage Theorem to explain why a complete matching does not exist.  (4 POINTS)  

BONUS – Who in your section of the class is the most likely candidate for Student C?  Anyone who answers with the name of the student who gets the most votes will earn 2 bonus points.  
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