
Exam IIMar
h 1, 20071 Vo
abularyOne point for ea
h blank.1. is a graphi
al representation of a set or sets.2. or an onto fun
tion, is a fun
tion from A to B su
h that every elementof B is the image of some element in A.3. is the set of elements in the universal set that are not in the set A.4. is a fun
tion with a domain that is a subset of the set of integers5. is the number of elements in a set6. is an algorithm that makes the best 
hoi
e at ea
h step.7. is the amount of time for an algorithm to seolve a problem8. is a positive integer greater than 1 with exa
tly two positive integerdivisors.9. is a type of en
ryption where the en
ryption keys are publi
 knowl-edge, but the de
ryption keys are kept se
ret.10. is the matrix obatined from A by inter
hanging the rows and 
olumns11. is the proof of P(1) in a proof by mathemati
al indu
tion of 8nP (n).12. is the prin
iple that every non-empty set of integers has a least ele-ment.13. is an algorithm that pro
eeds by redu
ing a problem to the sameproblem with smaller input14. is a property that remains true during every traversal of a loop15. is the proof of P (k) ! P (k + 1) for all positive integers k in a proofof 8nP (n).
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2 SetsLet A = f1; 2; 3g and B = f3; 4; 5g.16. Compute A \ B (2 points)
17. Compute the power set of A. (4 points)
18. Compute A�B. (6 points)

3 Matri
esLet A = 241 2 12 0 10 1 235 Let B = 242 0 00 2 01 2 33519. Compute A+B (3 points)
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20. Compute AB (5 points)

21. Put B in row-e
ehlon form (5 points)

22. Find the inverse of A. (8 points)
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4 Fun
tion Notation2 points for ea
h 
orre
t X. WARNING! Guessing 
an be very bad on these problems.23. Pla
e an 'X' by ea
h fun
tion that is in O(x2).2x 207:3x+ 1045 20x2 + x=10 x3=1000 log2(x)24. Pla
e an 'X' by ea
h fun
tion that is in 
(x2).2x 207:3x+ 1045 20x2 + x=10 x3=1000 log2(x).25. Pla
e an 'X' by ea
h fun
tion that is in �(x2).2x 207:3x+ 1045 20x2 + x=10 x3=1000 log2(x)26. List 5 
ommon big-O 
lasses used in 
omputer s
ien
e. Put them in order as
ending order. (5points)
27. Use the Extended Eu
lidean Algorithm to �nd the inverse of 2 modulo 17. Show your work!
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5 Proofs and Algorithms10 points for ea
h proof and algortihm.28. Provide by indu
tion that nXi 1(2i� 1)(2i+ 1) = n2n+ 1.

29. Prove by strong indu
tion that if you have a 3 
ent stamp and a 10 
ent stamp, you 
anrepresent all values of postage over 27 
ents.

5



30. Write a re
ursive algorithm to �nd a2n , where a is a real number and n is a positive integer.

31. Extra Credit! Who were the inventors of the RSA algorithm? The more you 
an tell me aboutthem, the more 
redit you will get.
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