COT 3100 Exam #2

11/7/02

Name: ____________

Lecturer: Arup Guha

TA: _______________

(Note: You will have 75 minutes for this exam.  Make sure to read AND follow all the directions. If you need extra room for your work, put it on the last page of the exam and CLEARLY number what problem’s work you are continuing.)

1) Permutations: You must explain your reasoning in order to get full credit on these questions.

    a) (3 pts) How many permutations are there of the word HALLOWEEN?

     b) (3 pts) How many of the permutations in part a start and end with the same letter?

     c) (4 pts) How many of the permutations in part a do not contain any adjacent vowels?

     d) (4 pts) How many of the permutations in part a contain the substring HALO?

2) (10 pts) Find the coefficients to x and x2 in the binomial expansion of (2x - 1/x)8.

3) (10 pts) Prove or disprove the following statement: For all positive integers a, b, and c, if the LCM(a,b) > LCM(b,c) then a > c.

4) (20 pts) Mike is buying sodas for the class picnic. He has to buy exactly 15 two liters of soda. When he arrives at the grocery store he finds that they sell 6 types of soda: Coke, Pepsi, Sprite, Welch's, Sunkist, and Dr. Pepper. Unfortunately the store only has 3 two liters of Sunkist left. (They have more than 15 two liters of all of the other types of soda.) Also, Mike must buy at least 4 two liters of Coke. How many different combinations of soda can Mike buy under these constraints?

5) (10 pts) Use induction on n to prove the following inequality for all positive integers n:
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6) (15 pts) Prove that the (3 is irrational.
7) (20 pts) The Fibonacci numbers are defined as follows: F0 = 0, F1 = 1, Fn = Fn-1 + Fn-2 , for all integers n > 1. Prove the following formula for all positive integers n:
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8) (1 pt)What state lies directly to the north of South Dakota? ______________________
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