The Master Method
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The ”Master Theorem” provides a formula for the solution for many recurrence relations.

Suppose that a > 1 and b > 1. Consider the recurrence

n

T(n) =aT( b) +O(nY)

in sloppy or exact form. Denote x = log;’. Then

O(n®) ify<ux
T(n) € ¢ O(n*logn) ify==x
O(nY) ify>x

The Master Theorem is really similar to Merge sort (O(nlogn)).
Suppose that a > 1 and b > 2 are integers and

T(n) = aT(%) tent, T(1)=d
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