Mathematical Analysis of Algorithms

Use guessing method to find the leading term from recurrence:

Example 1.| P(n)=n! = (Recurrence) P(n) =nP(n—1)

Guess:
P(n) =n°? ne = n(n —1)° LHS is smaller
L petl 4 O(n°) n is too small
P(n)=a"7 a" < na"! LHS is smaller
L ogn a™ is too small
a

1
P(n)=n"7? n" = n(n—1)""1 =np(1 - =)t LHS is bigger

n
L prel n"™ is too big
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Example 2.| 0O, =12+2%+.

--+n2 = Dn:Dn—1+n2

Guess:
O,=a-n°"? ancia(n—l)c+n2
L an® — aen® ! +n? + O(n?)
=3 1
T = O, = om?) =
a = § 3

1 3
7 = (3n) +7 (3n) +n
Guess:

2 1 3 .

T(n)=n? n=n+ontn LHS is smaller
< on n is too small

5 97 (1 2 3 \?
T(n)=n*? n® = (4n> + <4n> +n LHS is bigger
10

Z EnQ +n n? is too big

T(n) =anlogn? anlogn

[~

Elo <E)+ 3—nlo ?ﬁ +
Gpoe\y) Tepeelyy )

a%(logn —log4) + a?an(logn+log3 —log4) +n

([~

= anlogn—ka% [—log4+3(log3— log4)} +n

? n
= anlogn + Z[a(?)log?) —4log4) +4]

. T'(n) =anlogn, where

= a(3log3 —4logd) +4 =10

a = 4/(log 256 — log 27) [



