Cot 4410 Final Exam

1) (6 pts) Give a theta bound for these recurrences:

a) T(n) = 9T(n/3) + n2
b) T(n) = 7T(n/2) + n3
c) T(n) = 5T(n/4) + nlgn

2) (5 pts) Find the closed form solution to the recurrence T(n) = 4T(n-1) – 4T(n-2) for n>=3 with T(1) = 16 and T(2) = 52.

3) (6 pts) Using integration, find upper and lower bounds for the sum below. 
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4) (10 pts) Find the following sum: (Note that c and n are positive integers.) 
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5)   (10 pts) Prove that if n is an integer divisible by 6, then phi(n) <= 1/3*n.
6)   (8 pts) Assuming that a, b, and n are integers greater than 2, find x such that 

(a+b)n + (a-b)n = x (mod a2b2) such that 0<= x < a2b2.

Choose one of the following questions:

7) (5 pts) By using generating functions, find the number of ways to distribute 10 pieces of pizza among 4 kids: John, Mary, Richard, and Gwen if the following restrictions are put in place:

a) John can have no more than 2 pieces.

b) Mary must have at least 1 piece.

c) Richard must have in between 2 and 4 pieces.
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