Fundamentals of Algorithms Test 2 September 22, 2010  80 min                         Closed Book, Closed Notes
Please Answer all Questions in the Spaces Provided
NAME______________________________
1. (20 pts) Order the following functions from fastest growing to slowest growing:

	n^(log n)  + n log n
	Fastest Growing
	1
	

	1,000,000,000 + 1/n
	.
	2
	

	3^n – n^1000
	.
	3
	

	(1.000000000001)^n – n^100
	.
	4
	

	1000n^50 + 1,000,000
	.
	5
	

	(log n)^200 + 1000sqrt(n)
	.
	6
	

	(log log log n)^1000000 + 100,000,000
	.
	7
	

	n^300+ log n
	.
	8
	

	(log n)^1000 + 50,000,000
	.
	9
	

	[2^(2^n)]/(10^1000) – 1000^n
	Slowest Growing
	10
	


2. (20 pts) Give a complete analysis of the running time of Merge Sort and prove that it takes O (nlgn) comparisons (you may assume n=2k to simplify the analysis).

Hint: (1) State the appropriate recurrence equation

         (2) Guess the closed form solution

         (3) Prove the closed form solution you guessed in (2) by induction.

3. (10 pts) Karatsuba’s algorithm for multiplying two integers works in a recursive fashion. The running time T(n) of this algorithm can be characterized by the following recurrence equation: 

T(n) = 3T(n/2), T(1)=1

Solve this recurrence equation in terms of n.
You may assume n=2k to simplify the analysis BUT STATE THE ANSWER IN TERMS OF n
Hint: Plug in values and guess the closed form solution
4. (10 pts) Master Theorem: Find a closed from expression for T(n)
where T(n) = 2p T(n/2) and T(1)=1
Hint: Plug in values and guess the closed form solution.

5. (20 pts) Prove by induction that

(1)F(1) + (2)F(2) + (3)F(3) +…+ (n)F(n) = (n)F(n+2) – F(n+3) + 2

for all n>=1 and where F(n) is the nth Fibonacci number. 

6. (20 pts) Prove by induction that

(1)(F(2)) + (2) (F(4)) + (3)(F(6)) + … + (n)F(2n) = (n)F(2n+1) – F(2n)

for all n>=1 and where F(n) is the nth Fibonacci number. 
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