
 

Final Prep Complexity Analysis

Rules I won't ask you to prove

SBTLD Strange but true Log Domination
Rule ie login E O ns fr Ks 0

Log Base is irrelevant

logan E O logan f a b 1

Polynomial rule

fan a polynomial in n of degree k

gon a polynomial in n of degree K 7 K

Fan E Olgin

Note logarithms do not appear in polynomials



Let's prove the Reciprocal Rule

Suppose Fln E Olgin
F c o no o sit fan I c g n Fns no

catgut E f n no

I s ca f f n no

get E O In demo'd by same c no

as for fin eOlg n Ty

Let's prove the Sum Rule

Suppose F n EO g n and faln eOlg n

I C O h 0 Ca 0 ha O such that

f n E c gin f n I n

Fa n E G g n f n I na

f n faln s c o gin t ca gin
An max n n

F n fln s ate g n And max myna
Film fan EO gin
emo'd by ca at Ca no max nigha



Do some Big Oh proofs

Claim Bn 4h 6 E O n n using deft

Proof 3h74m the E3 n't n't n Fn 34
E 5Mt n bn An 6

6h2 ten In 6

662 n Fn 6
80 3nI4nt6 E 0 n n as demo'd by
0 6 no 6



Claim log n e 0 Ign

Proof Using the rules

1 logan EO n SBTLD rule

2 In E O Ign CF

3 log h E O Ign 1,2 Product Rule 1.8

Claim 2h Ign 4 Oln

Proof Bwoc Suppose Ln Ign EO
n

I c 0 no o such that

2h lyn E c n f n 7 no

Ign
E E f n n

218 I 2 f n 3 no

ie n E 24 An no where c is a constant

2n Ign Ocn
contradiction



Master Theorem

Ten at B f n is defined on positive ints

Fln is a positive valued function
f pos ints n

a t

b I forge Img
positive

Then

case 1 if fan EO n
98 E

T n e nigra

case 2 if fan e n
9 Ten EG n'ossalogn

case 3 if f n e I nigha
E

and Fc Occ l where a f 5 c fln
when n is sufficiently large

A
T n e Fcn regularity

condition



Tcn 4T E n'log n n't

n'logn 4 0 ri

Heyn 4 0 n

n'log n 452 nite

MT is silent on this case

T n 4T 3 n log n

n


