CMPS 101
Fall 2009
Homewor k Assignment 3

1. (1 Point) The last exercise in the handout entiatde Common Functions.

2n n
Use Stirling's formula to prove that |=0© 4 :
n Jn

2. (2 Points) (Exercise 1 from the induction handout)

Prove that for aln>1: ’i°= [ n(n2+1)

i=1
a. (1 Point) using forria of the induction step.
b. (1 Point) using form Ilb of the induction step.

2
j . Do this twice:

3. (1 Point) Exercise 2 from the induction handout)
Define S(n) for ne Z* by the recurrence:

S(n) = 0 if n=1
|S(n/2])+1 if n>2
Prove thatS(n) >Ig(n )for all n>1, and hences(n) =Q(lgn .)

4. (1 Point)
Let f(n) be a positive, increasing function that satisfiga/2) = ®( f(n)). Show that

Z f (i) = ©(nf (n))

(Hint: follow theExample on page 4 of the handout on asymptotic growthsretevhich it is proved

that > i* =@(n***) for any positive integek.)
i=1

5. (1 Point)
Let T(n) be defined by the recurrence formula

T(n) = 1 n=1
(n)_{T(\_n/ZJ)Jrn2 n>2

Show thatvn>1: T(n) < gnz, and hencédl (n) =0(n* ) (Hint: follow Example 3 on page 3 of the

handout on induction proofs.)



