COT 3100H

Introduction to Discrete Structures

Exam #2

Date: 4/6/05

Lecturer: Arup Guha
Name: _________________

(Note: In order to receive full credit, you must justify each answer given. Correct answers given without proper justification will NOT receive full credit.)

1) (20 pts) Let Hn = 
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, the nth Harmonic number for all positive integers n. Prove that the following formula is true using induction on n for all positive integers n:
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2) (15 pts) A certain type of bacteria grows approximately as follows: for each cell that was alive on day n-1, 1 new cell is produced and alive on day n. We also assume that all of these cells alive on day n-1 stay alive. However, of the cells that were alive on day n-2, 75% of these die on day n. Let t(n) represent the number of bacteria cells alive at the end of day n. Also, assume that t(1)=8 and t(2) = 6. Explain why t(n) satisfies the following recurrence: 
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Using strong induction on n, prove that 
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3) (15 pts) Determine gcd(127, 89) and find integers x and y such that 127x+89y = gcd(127, 89), using the Extended Euclidean Algorithm. Most of the credit awarded for this question will be for properly executing the algorithm and not the final answer.

4) (10 pts) Let R and S be symmetric relations over AxA, where A is a non-empty set. Prove or disprove: R ( S is a symmetric relation.

5) (10 pts) Prove that 
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. (Hint: Utilize the integral technique with the integral 
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6) (15 pts) Prove that the following relation over the integers is an equivalence relation: R = { (a,b) | ab = c2 for some integer c.} (You may use the following fact in your work: any non-integral rational number squared is also non-integral.)

7) (10 pts) Given a set A with n elements, how many relations on AxA are both reflexive and symmetric?

8) (5 pts) In what year did Abraham Lincoln, who was born in 1809, turn 6 years old? 
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