MATH 223B – Exam II

October 24, 2005
NAME:








1. This exam has 5 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
	38
	

	2
	12
	

	3
	15
	

	4
	10
	

	5
	10
	

	6
	15
	

	BONUS
	0
	

	TOTAL
	100
	


 1) Consider the following relations defined on the set {1,2,3,4}.
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a)  Is 
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 symmetric?  Justify your answer.  (4 POINTS)

b)  Is 
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 antisymmetric?  Justify your answer.  (4 POINTS)

c)  Is 
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 reflexive?  Justify your answer.  (4 POINTS)

d)  Is 
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 transitive?  Justify your answer.  (4 POINTS)

e)  Find 
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.  (4 POINTS)

f)  Find 
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.  (4 POINTS)

g)  Which of the above relations are functions from {1,2,3,4} to {1,2,3,4}?  (6 POINTS)

h)  Of the relations you claimed to be functions from {1,2,3,4} to {1,2,3,4}in part g, list all that are onto or write NONE if none is onto.  (4 POINTS)

i)  Of the relations you claimed to be functions from {1,2,3,4} to {1,2,3,4} in part g, list all that are one-to-one or write NONE if none is one-to-one.  (4 POINTS)
2)  Determine whether each of the following statements involving sets is true.  If the statement is true, produce a Venn Diagram verification of it.  If it is not true, give a counterexample.
a)  
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b)  
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3)  a)  List all partitions of the set {1,2,3}.  (5 POINTS)
b)  Find P({x,y,z}).  (5 POINTS)

c)  Find 
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4)  Consider the sequence t:  1, 2, 2, 3, 3, 3, 4, 4, 4, 4.
a)  Is this sequence increasing?  (2 POINTS)

b)  Is this sequence nondecreasing?  (2 POINTS)

c)  Assuming the index of the sequence starts with 1, find 
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d)  Assuming the index of the sequence starts with 1, find 
[image: image12.wmf]å

=

8

3

i

i

t
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5)  Consider the sequence u defined by the rule 
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a)  Find the first 5 terms of this sequence.  (3 POINTS)

b)  Find a formula for 
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c)  Find a formula for 
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6)  Use the Principle of Mathematical Induction to verify that 
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 is divisible by 3 for 
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BONUS:  Find the 1000th term in the following sequence:

1, -1, 2, 2, -2, -2 , 3, 3, 3, -3, -3, -3, 4, 4, 4, 4, -4, -4, -4, -4, …  
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