Fundamentals of Algorithms Fall 2010 HW 3
  DUE: September 20, 2010, 10 am
1. Order the following functions from fastest growing to slowest growing:

	3n^2
	Fastest Growing
	1
	

	100
	.
	2
	

	2^n
	.
	3
	

	4n
	.
	4
	

	2n^3  
	.
	5
	

	(4/3)^n
	.
	6
	

	2^(n+1)
	.
	7
	

	6sqrt(n)
	.
	8
	

	log log log n 
	.
	9
	

	 n^3+ log n 
	.
	10
	

	(log n)^10  
	.
	11
	

	5n log n  
	.
	12
	

	n+ n^2+5n^4 
	.
	13
	

	7log n
	.
	14
	

	n^n
	Slowest Growing
	15
	


2. Please show which function is faster growing between the following two functions:

a. n + log(n) and n*sqrt(n)

b. n^11 and n^10 + 3n + 4

c. log n + 1 and 2loglog(n)^2

d. (n^3-n)/2 and 6n^4

e. 3nlog(n) + n^3 and (n^2-n)/2

f. sqrt(n) and nlog(n)

g. n^2 + n log(n) and n*sqrt(n)/2
h. n and n^5 + 2sqrt(n)

3. Prove by induction that
F(1)^2 + F(2)^2 + F(3)^2 +…+F(n)^2 = F(n)F(n+1) 

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

4. Master Theorem: Find a closed from expression for T(n)

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

(b) T(n) = 5 T(n/2) T(1)=1

(c) T(n) = 6 T(n/2) T(1)=1

(d) T(n) = 7 T(n/2) T(1)=1

(e) T(n) = 3k T(n/2) T(1)=1

5. What is the running time of the best and worst cases of the following sorting algorithms?

	
	Heap Sort
	Selection Sort
	Bubble Sort
	Merge Sort

	Best Case
	
	
	
	

	Worst Case
	
	
	
	


Explain for each one.
