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First we simplify some of them, and classify them into exponential, poly-
nomial, and poly-log functions.
Class 1: Exponential (or higher than polynomial)
f5s =n!

fo = (Ign)! = ©(n'#'8") since lg fs = O(lgnlglgn) by Stirling’s approxima-

tion.
fr=03)
fu= 22"
f15 =nNn-: 2”

*in P.58 of the textbook “Introduction to Algorithms” by Cormen



fi6 = n'slen — @<f6)

fao = (Ign)l8™ = nlelem = O(f;) since lg foo = lgnlglgn.

Jor=¢e"

fos = (n+1)!
Jog =27
o = 2"

Class 2: Polynomial

fa= (V" = ()12 = i

fi0 =1g(n!) = O(nlgn) by Stirling’s approx.

fio=2"%"=n

fop = 4lEm — (2en)2 — 2

Jas = 2V gince 1g fos = v/21gn = ©(1g/%n), and then fos < n
Jor=mn

fag =nlgn

Class 3: Poly-logarithm or smaller
fi=1g(lg" n)
fo=26

fo= ngn



fra = nl/8" = 2 since Ig f1, = 1

Jfi3=Inlnn

Juu=1g"n
fir=1Inn
Jis=1

for =Vlgn

fos = 1g7(Ign)

For Class 1:

First
n n n 3 n
fao=€"> fis=n-2"> fog =2 >f7:(§)
Note Exponential functions with different bases are of different orders.
fo=0(n"®"%") = fig = fa
faa=Mm+1D)=n+1)x f5>f5
f30 = 22" > fi=2"
Since 1g f30 = 21g fi1, fz0 = (f11)%
1gf7 =cn > lgf(; = lgnlglgn

Ig fu = 2" > 1g fos, I8 f5 = nlgn > 1g for = cn.

Finally, we have

Js0 > fi1 > faz > f5 > for > f15 > fas > fr > fo = fie = fao
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For Class 2:

fs=n*> fi=n%= foo =n®> fio = O(nlgn) = fog =nlgn

> for=n=fig> fs=vn> fa

because lg fos = v/21gn < lg f3 = (1/2)lgn.

For Class 3:

fo= lgzn > fir=Inn> fou =/lgn > fis=Inlnn > fil, =2=0(1) = fis

fo=25"> fiu=lg"n > fos =lg"(gn) > fi = lg(lg" n)

To see the relation of the last two, suppose that 1g"n = k. Then, fo5 =
k—1and f; =1gk.
Note 1g* n is almost constant (but not). Where should the second sub-

class be in the first row?

lg fo =1g"n <lg fi3

So,

Jo> fir > foa> fis > fo> fuu > fos > [1 > fi2 = [is



