MATH 223B – Exam III

November 18, 2005
NAME:








1. This exam has 6 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.

	PROBLEM
	POINTS
	SCORE

	1
	16
	

	2
	16
	

	3
	6
	

	4
	14
	

	5
	16
	

	6
	10
	

	7
	24
	

	TOTAL
	102 100
	


1)  a)  Express the decimal number 4271 in hexadecimal.  (6 POINTS)

b)  Express the octal number 4314 in decimal.  (6 POINTS)  

c)  Add the following hexadecimal numbers:  57 + E4.  (4 POINTS)
2)  a)  Find lcm(126,280) using the Prime Factorization Method.  (6 POINTS)  

b)  Find gcd(14495,16056) using the Euclidean Algorithm.  (6 POINTS)
c)  Find lcm(14495,16056) using your answer to part b, making sure to clearly display how you used your answer to part b.  (4 POINTS)

3)  Let a, b, and c be integers.  Show that if 
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4)  Suppose 
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a)  Find the matrices 
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 and 
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 of the relations 
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 and 
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, respectively.  (8 POINTS)
b)  Use the matrices 
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 to find the matrix of the relation 
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.  Show your work, including what operation(s) you performed on 
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5)  a)  Define equivalence relation.  (4 POINTS)

b)  List the members of the equivalence relation on 
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b)  The relation 
[image: image19.wmf])}

,

(

),

,

(

),

,

(

),

,

(

),

,

(

),

,

(

),

,

(

),

,

(

),

,

(

),

,

(

),

,

{(

b

d

a

d

d

b

a

b

d

a

b

a

e

e

d

d

c

c

b

b

a

a

 is an equivalence relation on the set {a,b,c,d,e}.  List the equivalence classes of this relation.  (6 POINTS)

6)  Consider the following program written in the language of the TI-83 calculator:
PROGRAM:EIII

:Prompt LSEQ

:dim(LSEQ)→N

:0→S

:For(I,1,N)

:S+(LSEQ(I))^2→S
:End

:Disp “THE OUTPUT IS ”, 
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A user runs the program and inputs {1,2,3,4} for LSEQ?  Make a table showing how I and S change as the program is run, and determine the final output (10 POINTS)
7)  Dr. Swanson creates a review sheet for each of the four Discrete Mathematics exams he gives.  The AU Math Department has 9 different colors of paper that he can use to make copies for his students.  (24 POINTS)

a)  In how many ways can Dr. Swanson select colors for his review sheets if he does not repeat colors (but the order he selects the colors matters)?

b)  In how many ways can Dr. Swanson select colors for his review sheets if he does not repeat colors and the review sheet for his 3rd exam must be copied on yellow paper?

c)  In how many ways can Dr. Swanson select colors for his review sheets if he does not repeat colors, one review sheet must be copied on yellow paper, and one review sheet must be copied on blue paper.

d)  In how many ways can Dr. Swanson select colors for his review sheets if he does not repeat colors and the 2nd review sheet is blue or the 3rd review sheet is yellow?

e)  In how many ways can Dr. Swanson select colors for his review sheets is he is allowed to repeat colors?

f)  In how many ways can Dr. Swanson select colors for his review sheets if at least two of the review sheets are of the same color?
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