
which function is "smaller (or equal)"?
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in CS, we focus on "grows no fasterthan
"

as an approximation to"smaller man or
equal to."

Def f:IR**tIR", g: RY- R"
-



we s

if1to19""h"?n?"S n=9"gens.
Note:f =0(g) is standard, butituses"="to
mean "has the property"
To prove f(n) =

0Cg(n)), we need toconstruct no, a sit. Our no:f(x) =c.g(n).
To prove f(u)F0(g(n), we need toshow
that Fuo, c, JM? no:f(n) c.g(n).

Examples;a",ofafewhuntthe
*@°f(n wiSf(n) =n is O(n).I
>

Letno =0, c =3.

Anz0:ne3n 1

·wis filein3x

letno =5, c = I

Fn=5: f(n) =2n = 1.n
---
WTS f(n) =n +8 is 0(n).⑭ro does no =0, c =3 work?

nO

doesn't
my n=10

would need F nx0:ntoy. wasto



asentto choose c =3. Whatno

smallestno? plug in:not8=3 no

8 =2no

4 =no

any no?4 would work.

consider no =1, c
=3.

Anzno=1):n+8 < 3n. is

-
WTS f(x) =10 is O(n7 10 =3 no

Letno = 3.4, c
=3

-

An= 3.4:10 = 34

3-

-
WTS f(n) =0(n).

let no:5, c
=3.

1 -check:0.595) +11= 13.53.g(5) =3.5 =15

Fr= 5:f(n)= 3.n
17



Example:nFO(n2).

Proof:WiS F <>0, no =0:Jn=no: n >cn?

wepromethis byshowing
how toconstruct

Leto,no?0. We need nano s.t.
n3> c.n2. Letn =(c +1). Then n3 =(c+ 173
and c.n2=c(c+1)2Notice that
(C+ 1)> c. (c+ 1)2 because O, son> c.n?
-

we have n s.t. n >n2, butwe also
need thathe no. Letn= max 240, C+13.

Is

Logantums for positive real number byand- real number x 30, 109bXisthe real number 4 S.t. b3 =x.




