Introduction to Discrete Structures

COT 3100 Exam #1: Counting, Probability, Induction, Number Theory

Date: 6/9/08
Name: _______________________

Directions: Please leave the answers to each question in terms of powers, factorials and combinations.

1) (18 pts) Each of the following questions will deal with permutations of the letters in "BARACKOBAMA"

a) How many permutations are there utilizing all of the letters in BARACKOBAMA?

b) How many permutations of the letters in BARACKOBAMA do not have any consecutive vowels?
c) How many permutations of the letters in BARACKOBAMA have all of the consonants in non-descending order? (For a set of letters to have their consonants in non-descending order, all consonants that come before a particular consonant  in the alphabet must appear before it in the string, and all consonants that come after a particular consonant in the alphabet must appear after it in the string. For example, BOBCKAMARAA counts since the order of the consonants in it is BBCKMR.)
2) (15 pts) You are buying trees to plant on your new plot of land. You have the choice of the following types of trees: oak, palm, maple, birch, coconut, cypress, elm and magnolia. 

a) There are plenty in stock of each type. You want to buy 15 trees total. How many different combinations of trees can you buy?
b) Your mother has asked that you buy at least two oak trees out of the 15 total trees. Furthermore, the inventory is low and there are only 10 birch trees left. With these two restrictions, how many combinations of trees can you buy? (Note: You are still buying 15 trees total.)
3) (15 pts) In the gameshow Deal or No Deal, there are 26 suitcases containing money, ranging from one penny to $1,000,000. In the game, you are forced to reveal 10 suitcases before you get an opportunity to make a deal. You are guaranteed that you WON'T get the amount of money in each of the revealed suitcases.
a) What is the probability that the $1,000,000 suitcase is NOT revealed in the first 10 picks?

b) The three highest valued suitcases are $500,000, $750,000 and $1,000,000. What is the probability that NONE of these three suitcases have been revealed in the first 10 picks?
4) (10 pts) There's an 20% chance or rain on any given day. Given that it has NOT rained, your chance of being late to work on that particular day is 10%. Given that it has rained, your chance of being late to work on that particular day is 50%. On a randomly chosen day, you were late to work. What is the probability that it had rained that day?
5) (15 pts) Find all integer solutions to the equation 1112x + 920y = 8. 

6) (10 pts) Use induction to show that 
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 for all integers n ≥ 2.
7) (15 pts) Prove that 49 | (23n – 7n – 1) for all non-negative integers n.
8) (5 pts) On what day of the week did Palm Sunday occur? ______________________
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