











































































































LECTURE 21
GCBigheta

CUD is the set of functions w the

same order of growth as gCnSo gCn is asymptoticallytight boundfor fan

gcn fun there exist positive constants
Ct Cz and n Such that for all

n z No
OEC gcn c Faik ca gCn

rogan














































































































pg
Ex prove that n2t5nt7 0 na

Pf when n IFIinen
1h2 E n 5N 7 In 2 5 of t7h2 13h2
g f G g

fo n 5 n 7 h2 by def of 0with no C l D ca 13

EX prove that n5 th tf n the Cns

Properties of the Notationsthru f Ch a 0cgCn iff Fcn 0cgCn
Fcn regard

PI Exc Proof follows from the defns














































































































Ex Show that Lana 3N Q n 2

w out using defn ofOPRI f n Z I Lana 3 n In 2 3 of 7zn2
So In 2 3 n Ocha i

when h z 0 I n I na t 3h
So In 3 na r n 2

cDt In 3h re

IcfRelations btw
f O Cf

and h OCF

Thm Transitivity If An 0cgCND and
gin O hcm then fcn O hln
fame for Big Q R

fig














































































































Pf Exc
Ex Since 4h2 3h 17 EE O Cn3

Def
and n35 0 n 4Def

we have 4h2 Bnt 17 0 n4

Thru Scaling by a constant
IF fCD 0cgCND then KCfCnD O CgchD
for any K o

Pf Assume that far CgCND
then by def there exist positive
constants c and no such that
f n ecgon for all nano

Let K then KfCrDEko gC.nfor all n z O

fthus Kfcn 0cgCND














































































































FACT from
calculus

let a b and k be positive real S

with a b 1 Then logia 109510g
ab

Ex Leta b 1 be positive s then

logna 0 Clogb

Them Sums tf fcn Ogcn and fin Ogcn
then f n t f LD OLg Ch tgacnD

0 max g Ch go.cmSame for on

Pf we prove that the result for 0
notation
fi Cn OgiCnl fos i l z

Def There exist constants c and n
such that filn e e g en for all

n Zhi Ci 112
Let no Max hi na

If h Z no we Ge
f Ch t f Cn Ec g Cn tczgr.cn

Imax Ci Cz n

Max Ci gzCX














































































































g
Max G Cz g ch t ga Cnconstant

Max G G 3 2 max g Cn gold3constant

Thus f t Fa E O Lg tg a

also fitfz E O LmgX g f
Ex previously we proved

n2 th O na and 3h3 Ocn 3

Then
Ch2 th t 3h3 2h t 13h I 5 Och3in

Max na n 3

Thru Products
If f.cn Ocg.cn and Fach 0 ginthen f Ch foCn 0cg cm g CND
card fees 0 and r

n 2 th 3h3 2h2 t 13h I 5 O HD



















































https://u.osu.edu/alzalg.1/files/2019/10/HW9W.pdf

Thnx symmetry fin 0cgEn
IFF g n defend

Thml Reflexive f n OECD

Homework


