CS 105 Problem Sets

1.) Order the following functions by asymptotic growth rate:

	4n log n + 2n
	210
	2log n

	3n + 100 log n
	4n
	2n

	n2 + 10n
	n3
	n log n


Plot these functions at the points when n (x-axis) is equal to the values in the table below (except where area is shaded). Fill in the entries below and draw the graphs of each function, superimposed on a single sheet. (assume a base of 2 for the log function).
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2.) Compute the running times of the algorithms below and give a big-Oh characterization. When computing the running time, count the following operations:  assignment, addition, subtraction, division, comparison, and returns.  Include those operations implied by the for-statement headers.

a. Algorithm 1:

Algorithm ReverseAlgo1(S)


Input: A string S of length n.


Output: String S in reverse order.

num ( 0

for i ( 0 to (n-1)/2 do


num ( n – 1 – i


S[n-1] ( S[i]


S[i] ( num

return S

b. Algorithm 2

Algorithm ReverseAlgo2(S)


Input: A string S of length n.


Output: String S in reverse order.

Let T be a string of length n

for i ( 0 to n-1 do


T[i] ( S[n – 1 – i]

for i ( 0 to n-1 do


S[i] ( T[i]

return S

3.) Verify that the following Big-Oh statements are correct and consistent with the definition of Big-Oh, by providing constants c and n0 for each.

a. n/2 + 1 is O(n)

b. 2n2 + 5n – 4 is O(n2)

c. 8n – 2 is O(n)

