CS 610, Spring 2009, Prof. Calvin
Homework #1 Solutions

R-1.6
1/n=0(2') = O (loglogn) = O (Viogn) = O (1log?n) = O (n"") = O ([v/n])
=0 (3n%%) = 0 (2'8") = © (5n) = O (nlog,n) = O (6nlogn) = O (|2n log? n))
=0 (4n*2) = 0 (49%") = O (n*logn) = O (n*) =0 (2") =0 (4") = O (2*").

R-1.15 Suppose that f(n) < c;g(n) for all n > ny and d(n) < coh(n) for all n > no.
Then

f(n) +d(n) < (e1 + ¢2) (g(n) + h(n))
for n > max(nq, ng).

C-1.1 For j = 1 to j = |n/3], the 3jth job will take time ©(35) and the other
n — |n/3] jobs will take time ©(1). Therefore the total time is

[n/3]
> O@)) +(n—[n/3))6(1) = © (3 V‘/?’J(“;/SJ L Ln/3j) =0 (n?).

C-1.4 For the base case, we have T'(1) = 1 so the claimed solution is valid for
n = 1. Assume that
T(h) = k(k 2+ 1)
for all k£ < n, for some n > 1. Then
T(n) =T(n—1)+n Dby the defining recurrence

-1
= u +n by the induction assumtion
n(n—+1)

2



