CSE 332 Summer 18
Section 02

O, (2, and © oh my!

Give a formal proof of each of the following statements, along with the scratch-work to find
the ¢ and ny.

(a) Bn+ 7 is O(n)

Solution: Scratch work:
5n < 5-n for all n
T<nforn>7
Sobn+7<6n forn>"7.

Proof. We take ¢ = 6 and ng = 7. For n > ng we have both of the following
inequalities:
Sn<bnand7<n

Adding together the two inequailities we have: 5n + 7 < 6n as long as n > ny,
which is what we needed to show. O

(b) 3n? —17n is O(n?)

Solution: Scratch work:
3n? < 3-n?foralln
—1m<0-n?ifn>1Takec=3+0=3and ny = 1.

Proof. We take ¢ = 3 and ng = 1. For n at least 1, —17n is negative, so it is
certainly at most 0 = On?, and 3n? is always at most 3n?. Adding together these
inequalities we get 3n?—17n < 3n? for n > 1, which is what we wanted to show. [

(c) logs(n) is Q(logy(n))



Solution: Scratch work:
Applying the change of base formula, logs(n) = %.
Proof. We take ¢ = m, and ng = 1. Applying the change-of-base formula:
logs(n)
log = > c-logs(n
5( ) 10g3(5) 3( )
for all n > 1. ]

(d) 2n® + 3 is ©(n?3)

Solution: This is basically two proofs in one.
Scratch work for O:

2n3 < 2n3

3<3n% forn>1.

Scratch work for {2:

2n3 > 2n3

3> 0n?

Proof. To show 2n3 + 3 is O(n?), we take ¢ = 5 and ng = 1. We have the following
inequalities for n > 1:
on® < 2n? and 3 < 3n?

Adding these inequalities together gives: 2n3 + 3 < 5n?, as required. Thus 2n® + 3
is O(n?).

To show 2n3 +3 is Q(n?), we take ¢ = 2 and ng = 1. We have 2n®*+3 > 2n® = ¢-n?,
which is what we needed to show to conclude 2n? + 3 is Q(n?).

Combining these two statements we have 2n® + 3 is ©(n?). O




