
all "has property that
"

de

Forfractions fin),oris age"fisbigo=ei
(n)

eX ↳
-

- ↑
-n =0(n) 0

f(u) g(n) -> non-neg #S

2n =0 (n) 0 3

n+8 =0(n)4 3

10 =0(n) 1 10

ritumso for positive
real byade

logbXis thereal number
y s.t.

log, I means "thenumber we need to

=2
raise" totoget16"

109,100
=2

109 28
=32

=
2.2.2 =8



6.7 Let b> 1 and K =0.

logb (nx) =0 (loga)
missing basebecauseit

f(x) =0Clogn)
&x10g,on

=0 (log: (n) by Lemma6.7.
Lemma 6.7, intuitively:base, exponents in logsdon'tmatterasymptotically.
of WTS 7 <> 0, no?0 s.f. Frrno:

logb (n) =c109
can be anything,

Notethat so we'll drop later

log (nx)
=

klog (n) log rule:exponent
=K(n) log rule:
loga(b) change of

base

Now take no = 1, gab C g(n)

unz, login") =ioga(n)I
↓r de

10ga(b) (b) ·loga(n)
we ne

so log b (n)
=

0Clogan).



Since a could have been anything, we drop
it

&

3" =0(2)? x
"

=0(e)?
XK,

ma Letb, d> 1. If dcb then b"fold".
-
letd =2, b =3.db because 23.

3=0(2Y).
"" is asymptotically larger than 2"

"

This lemma tells us that thebase ofan
exponentdoes matter, asymptotically.

n=0(n2)



cemm2 Asymptotic Equivalence of
Max +Sum

f(n) =0(g(n) +h(n))=> f(n) =0(max(g(n),h(n))
=>f(n) =n2

+n =0(n +n)

By lemma 6.2, f(n)
=

0 (max (n2,n))
f(n) =0(n2)

g(n)
=n2,h(n) =r

This lemma is whatallows us todrop
lower-order terms.

Roof Because lemma 6.2 is an EE),
we prove each direction separately.I
(=x) f(n) =0(g(n) +h(n)) =7f(n)

=0(max)
g(n,h(n))

Assume f(n) =0(g(nith(n)). wis
f(n) =0(max(g(n),h(n)).
5CTO, no?0:FnEno!

f(n) =c. (g(n) +h(n)7
=c. [max(g(n),h(n)) +n(n)]
=c. [max(g(n),n(n) +max(g(n),n(n)]
=2. [2.max(g(n),h(n)))



-=2c -max(g(n),h(n))
choose C

=
22, ni =no.

goal:find some 20, no'0 s.t.
Ans-no:(n)=g(n),h(nl]
(=) in book some imposes here

am3 transitivityof0 (-)
If f(x) =0 (g(n)) and g(n)

=0Ch(n)), then
f(n) =0(h(uh).

exf(n) =3n

gasin find
Bi =0(h(n))

34 =0(4n2)

um4Additionand multiplicati
e

1f(n) =0(h, (n)) and g(n)
=0 (n2(n)),

then
f(n) +g(n) =0(h,(n) +hz(n))

f(n).g(n) =

0 (h, (n)-h2(n))

Nottrue for e, 4



eX f(n) =ne f(n) -g(n)
=B

↑ g(n)
=

n
2

n3 - n3 =0
against
ummagint8s] is n -n =0 (0)?
6.4 &

for - I

ze

ex ofLemma 6.4 in action

n3 +n2 =0(n3 +n2)

am6.5Letp(n)=ain"
x - 1

-axh+ap-4 + ...+a,n
+90

be a polynomial. Then pin)=0(n").

exp(n) =3n3 - 2n +5 =0(n3)
Common DistinctFunctions

name n
&

.
-

constant LEN"O 0(1)

109 logb, bER" ollogn)
linear 2. n, CEIR>o 0(n)

n-log-n n109b O(nlogn]



quadratic deg-zpolynomial 0(nY
C2U2+Cin + 10

cubi2 deg-3 poly. 0(n3)

:

ag poly. 0(nY)

n

exponential 2 0(2)

3 0(34)

↳ .

Let's think aboutn!


