
Asymptotic Notations .

Definition . Let TG) be a function
.

(Asymptotic) Given another function gcn) , we say TLn7=RlgcnD .

Lower Bounds iff 7- Constants E> o and no S -t

f- n > no .

Tcn) > E. gcn) .

[ Recall . Tcntocfcnll
"

Tcn) s c. fcn )
" ]

Definition 3 : If Tcn) = Offend and TGI =DCfcnl) .

CAFE
Tighe Bounds) we say that Tcn) = ⑦Cfny.

-

Examples:( Exercises :
⇐ 5 No =L .

Qin. 5n= OCNZ ) ? True - (yn> no 5nesri-c.nl
Q2 : 5n=QCn2) ? False .( 5h #Rcn

' )
.

- Fix no
,
E

.
Pick n=max(no

,
#+1.)

Q3 : login = Ocn
""

) ? True
. ( statement 12.8) on page 41

of KT book )
.

Q4 : (1.01 )n=r(n) ? True
. ( statement 12.9 ) on page 42

- of KT book )
properties off , A.Q :

Transitivity If f -- 0cg) and g-- Och) ,
then f -- och)

.

Proof . b- n> no fame c. gcn) . µ
n

an > no
'

gcn ) Ed . hen)
[ an > manion, fine - kn) )

new no new c

② If f- rugs r g -- Shh)
③ H. .

- tocsin go.cn , ; ITEN III.%
.

Sum of Function If f- = och) and g - och) ,
then ftg=0(h)

.

⑤ If gln)> o. and g --off) ,
then ft g = Off ) .

Proof sketch : when notes
, ft ftg a- Gtl) -f :

→
this is the c used in 9--04!



Properties of an .o .

£

⑥ If f- 0cg) .
then g-- oof ,

c. gas)

proof , ④ ft c
' -
- E

when n> ' - . ✓ Elite
µ

q.ge f ⇐ c. g
⇐ If c- 9 ⇐ If

⇒d. d. no
' on > no

,

e. fmesomt"⑦ If f -- Olg) then 9=524) . -g=oCf€-

f- = (Cogan) ⇒ f- = Occasion)

logan = HI logbn= inn
Ina lab .

"9' = = constant . This is why we often write

logan O

- fen )
f- = 0cg) ⇐ ⇒ c .

.

lim gin, SC
h→ to

f- = Ag) ⇒ ⇒ E using TT, > E .


