Introduction to Discrete Structures

COT 3100 Final Exam
Date: 7/28/08

Name: _______________________

1) (10 pts) Please just give the answers in factorials, combinations and powers, no explanations are necessary.
a) (2 pts) How many permutations are there of the letters in SUMMERSCHOOL?

b) (3 pts) How many of the permutations mentioned above have no consecutive vowels?

c) (2 pts) In how many ways can 2 boys and 3 girls be chosen for a team out of a total of 20 boys and 25 girls?

d) (3 pts) If you are buying 10 candy bars and the different types of candy bars you can buy are Snickers, Milky Way, Mars, Twix and Butterfinger, how many combinations of candy bars can you buy? (Assume plenty of each type of candy bar is available.)
2) (10 pts) Please just give the answers in factorials, combinations, powers and fractions in lowest terms, no explanations are necessary.
a) (5 pts) The Martian year is 667 Martian days long. Imagine a group of 10 Martians all together. Write down an expression that is the probability that no two Martians in that group have the same exact birthday.

b) (5 pts) A carnival game is played as follows: You pay X dollars to play the game. Then, you roll a single six-sided die. If you roll the value r, you are paid r2 dollars. What is the least integer value possible for X which makes the game profitable for the carnival vendor?
3) (10 pts) Show that the following two logical expressions are equivalent, using the laws of logic. To get full credit you must list each step and the law that you used in that step.
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4) (10 pts) Let A, B and C be sets taken from the set of integers. Prove or disprove the following assertion:
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5) (10 pts) Let A, B and C be sets taken from the set of integers. Prove or disprove the following assertion:
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6) (10 pts)

a) (5 pts) Prove that 
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  is irrational.
b) (5 pts) Determine the greatest common divisor of 756 and 666, using the Euclidean Algorithm.
7) (10 pts) Prove or disprove for sets A, B and C taken from the universe of integers: if 
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8) (10 pts) Prove or disprove for sets A, B and C taken from the universe of integers: if 
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9)(10 pts) Determine (with proof) whether or not the following relation over the positive integers is reflexive, irreflexive, symmtric, anti-symmetric and transitive:

R = { (a,b) | a*b > a + b }

10) (8 pts) Let 
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11) (2 pts) A light year is a measure of distance which equals the distance a particular entity travels in a year? What is that entity?
____________________________
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