MATH 211 EXAM II
Fall 2005
MNovember 9

Name: }‘( E \'\/

Instructions. Please write your name when you first receive this test, write clearly and justify all
your answers. Every question or part of a question is worth two points (a total of 24 points). This test
sheet, is to be submitted with vour answers.

(1) Prove that n! is O(n"). Show carefully the witnesses C' and & in your proof.
(2) Prove that 1% + 2% + ... + n? is O(n?'). Show carefully the witnesses C' and k in your proof.
(3) Find the remainder of 5354781334323
(a) when divided by 5
(b) when divided by 9
(4) (a) Write the decimal integer 1021 in base 3.
(b) represent the number (4B1AF);; in decimal. (make sure you provide the final answer.)
(5) Using just 7-cent and 10-cent stamps, any amount of money (or postage) greater than or equal
to k can be made. Find k and prove the statement using mathematical induction.
(6) (a) Use the Euclidean algorithm to find AND represent gcd(18,13) as a linear combination of
18 and 13.
(b) Find an inverse of 13 mod 18
(¢) Find an inverse of 18 mod 13
=7 mod]l3
=3 mod]18

(make sure you write down the final answer for the solution(s) x)
(7) Use mathematical induction to show that n® — 7n + 12 is a nonnegative integer whenever n > 3.

(d) Solve the system of equations

Do one or more of these Bonus Problems. You receive two points for each ‘round’ answer:

Bl Déja Vue. Use induction to show that a set with n elements has exactly 2" subsets.

B2 moderately challenging. Write a pseudo-code for an O(n) function that reports the second largest
value of a list with n integers. (Note: you still get one point if your function is O(n?).)

B3 Mind TeaZer. Use Induction to show that given any subset A with n + 1 elements of the
set{1,2,3,---,2n}, then there is an integer in A that divides another integer in A.
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