COT 3100 Final Exam 

12/5/06

Name: ____________

Lecturer: Arup Guha

TA: _______________

Section: ____________

(Note: You will have 2 hours and 50 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. It's okay to leave any answer in factored form with powers, factorials and combinations. Full credit will only be awarded if all work is shown and justified.)

1) Answer the following questions about permutations of the letters in the word ABRACADABRA. Explain your answers and put a square around your final answer. Leave answers in terms of factorials, powers, combinations, etc.
a) (2 pts) How many total permutations are there?

b) (2 pts) How many of these permutations start with A?

c) (3 pts) How many of these permutations list the consonants in alphabetical order?

2) (8 pts) A car dealership owner is ordering exactly 100 cars from headquarters. In particular, she is ordering the following cars: Civic, Accord, Element, Odyssey, Pilot, Ridgeline and Fit. She must order at least one of each car, but order no more than 20 Civics. (Some people are concerned that Civics will take over the world and our fearless dealership owner wants to address these concerns!) In how many ways can she place her order?
3) (7 pts) A chip is built with 1,000,000,000 transistors. Each individual transistor has a 5% chance of failing. The chip will run properly as long as 900,000,000 transistors or more are working properly. What is the probability that a chip built with these constraints will run properly? Please express your answer as a sum. 

4) (5 pts) After experimentally testing a particular program 100 times, you've charted the following run-times:

	Number of Trials
	Run-Time for each of those Trials

	50
	1 second

	20
	5 seconds

	25
	10 seconds

	5
	100 seconds


What is the expected run-time of this program, based on the 100 sample runs for which data are provided above?

5) (8 pts) Fill in the following truth table:

	P
	Q
	r
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6) (5 pts) Using the rules of inference, given the following premises (above the dotted line), prove the desired conclusion (below the dotted line). Please list each rule used (along with which deductions/premises it was combined), and each deduction made.
1) 
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7) (5 pts) Given a set A = {1, 2, 3, 4, 5}, a set B = {2, 3, 5, 7} and a set C = {1, 3, 6}, taken from the universe U = {1, 2, 3, 4, 5, 6, 7, 8} list out the following sets:
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Power(C) = __________________________________________________________

8) (8 pts) Let X, Y and Z be sets taken from the same universe of elements. Prove the following: if 
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9) (5 pts) Let A = {1, 2, 3, 4, 5}. Give an example of a relation over AxA that has exactly 5 elements that satisfies each of the following properties. (Give a different example for each property.)
Reflexive: _____________________________________________________________

Irreflexive: ____________________________________________________________

Symmetric: ____________________________________________________________

Antisymmetric: _________________________________________________________

Transitive: _____________________________________________________________

10) (7 pts) Let R be a non-empty relation over ZxZ. If R is irreflexive and symmetric, prove that R is not transitive.
11) (6 pts) Let f(x) = 
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 , with a domain of all reals except x = 
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. Determine the range of f(x) as well as f-1(x). Finally, determine both the domain and range of f-1(x).
12) (8 pts) Let f: A
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C. Let f be a surjective function and g be an injective function. Show that 
[image: image21.wmf]f

g

o

is not necessarily injective, nor is it necessarily surjective.

13) (5 pts) Use the Euclidean Algorithm to determine the greatest common divisor of 648 and 510. (You must show each step of the algorithm in order to receive full credit.)
14) (5 pts) Consider dividing a positive integer a by a positive integer b. The division produces a unique quotient q, and remainder r that satisfy the following equation:


a = bq + r, 0 ≤ r < b

Given that a > b, prove that 2r < a.

15) (10 pts) Prove, using induction on n, for all positive integers n, that 
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16) (1 pt) What initials do the course Discrete Mathematics and Dan Marino share? ____
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