MATH 223A – Final Exam

December 12, 2005
NAME:








1. This exam has 8 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.  For the counting problems, show at least one preliminary step so it is clear how you counted the objects described, and express your final answer as a number.  For problems involving the Pigeonhole Principle, make sure to say what is acting as the pigeons and what is acting as the pigeonholes.
	PROBLEM
	POINTS
	SCORE

	1
	21
	

	2
	12
	

	3
	10
	

	4
	13
	

	5
	16
	

	6
	6
	

	7
	12
	

	8
	16
	

	9
	12
	

	10
	4
	

	11
	4
	

	12
	24
	

	BONUS
	0
	

	TOTAL
	150
	


1)  a)  Find the next row of Pascal’s Triangle given the row  (5 POINTS)
1
11
55
165
330
462
462
330
165
55
11
1

b)  The first 330 in the given row above corresponds to 
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 for what value of n and what value of k?  (4 POINTS)

n = 



k = 



c)  Expand 
[image: image2.wmf](

)

4

2

5

t

s

-

 using the Binomial Theorem.  (6 POINTS)
d)  Use the Binomial Theorem to show that 
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.  (6 POINTS)

2)  Define the propositions P and Q as 
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.  Use a truth table to determine whether or not 
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.  EXPLAIN how you determined your answer from the truth table in one sentence.  (12 POINTS)
3)  Represent the following propositions symbolically by letting 




p :  You are awake.




q :  You are good.




r :  Santa Clause is coming to town.

a)  If you are not awake, then you are good.  (4 POINTS)

b)  Santa Claus is not coming to town if and only if you are awake or you are not good.  

(6 POINTS)
4)  Use Mathematical Induction to prove that 
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 for every positive integer n.  (13 POINTS)
5)  Santa’s elves have first names Dingle, Dangle, Jingle, Jangle, Pringle, Prangle, Bingle, and Bangle and last names Claus and Kringle.

a)  If each elf has a first name and a last name, how many different names are there for Santa’s elves?  (4 POINTS)

b)  Suppose Santa Claus has 2005 elves and Pringle Kringle is the most common name among these elves.  At least how many elves are named Pringle Kringle?  (6 POINTS)

c)  How many elves must Santa Claus have to guarantee at least 12 elves have the same first name?  (6 POINTS)

6)  Give an example of a relation on 
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that is reflexive, antisymmetric, and not transitive.  (6 POINTS)
7)  Find the number of integer solutions to 
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 subject to the conditions given.

a)  
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  (6 POINTS)

b)  
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  (6 POINTS)

8)  Determine whether each of the following relations is an equivalence relation on the set 
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.  If it is an equivalence relation, find 
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.  Otherwise, EXPLAIN why the relation is not an equivalence relation. (16 POINTS)
a)  
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b)  
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c)  
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d)  
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9)  a)  How many strings can we form by ordering the letters HAPPYHANNUKAH?  (4 POINTS)

b)  How many strings can we form by ordering the letters of HAPPYHANNUKAH if the 3 H’s must be consecutive?  (4 POINTS)

c)  How many strings can we form by ordering the letters of HAPPYHANNUKAH if the 3 H’s are not all consecutive?  (4 POINTS)

10)  Let f and g be functions from the positive integers to the positive integers defined by the equations
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Find 
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11)  Suppose a function h from A to B is one-to-one.  EXPLAIN what this means (using this context).  (4 POINTS)
12)  Santa Claus is watching 6 male reindeer and 10 female reindeer compete in the annual North Pole Reindeer Games to decide which reindeer will pull his sleigh this year.

a)  In how many ways can Santa select 8 reindeer to pull his sleigh?  (4 POINTS)

b)  In how many ways can Santa select 8 reindeer to pull his sleigh if exactly four male reindeer must be selected?  (4 POINTS)

c)  In how may ways can Santa select 8 reindeer to pull his sleigh if at least 6 female reindeer must be selected?  (6 POINTS)

d)  In how many ways can Santa select 8 reindeer to pull his sleigh if he must select Dasher or Dancer?  (6 POINTS)

e)  In how many ways can Santa select 8 reindeer to pull his sleigh if he does not select Dasher nor Dancer?  (4 POINTS)

BONUS – In how many ways can Santa select 8 reindeer to pull his sleigh if he selects Dasher or Dancer or Prancer or Vixen or Comet or Cupid or Donner or Blitzen?
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