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Master theorem

I(n)y=aT(n/b)+ f(n)

CASE 1: f(n) = O(n'oghe - ), constant € > ()
= T(n) = O(nlogm)

CASE 2: f(n) = O(nloghe)

= 1(n) = O(n'ore1gn) .

CASE 3: f(n) = Q(n'oge * ) constant € >0,
and regularity condition

= 1(n)=06(f(n)) .
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Proof of Master theorem
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Proof of Master theorem

Lemma 4.3

Leta > 1 and b > 1 be constants, and let f(n) be a nonnegative function defined
on exact powers of . A function g(n) defined over exact powers of b by

logy n—1

gn)y= ) d f(n/b’) (4.22)

Jj=0

has the following asymptotic bounds for exact powers of b:

1. If f(n) = O(n'>?~¢) for some constant € > 0, then g(n) = O(n'°¢>2).
2. If f(n) = ©(n'°8r9), then g(n) = O(n'°e» % 1gn).

3. Ifaf(n/b) < cf(n) for some constant ¢ < 1 and for all sufficiently large =,
then g(n) = O(f(n)).
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Proof of Master theorem

e Case 3:
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