Master Theorem
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The  master +he OC e

= The Master Theorem:

Leta>1and b>1 be two constants, let f(n) be a function, and let T (n) be defined
on the nonnegative integers by the recurrence:

T(m) =aT(n/b) + fin)
. —ef—

then T(n) can be bounded asymptotically as follows

If f(n) = O(n'¢»“—€) for some constant € > 0, then T'(n) = O(n*er9).
_> If f(n) = O(n'"=» %), then T(n) = O(n'=> g n).
If f(n) = Q(n'"#r9%€) for some constant € > 0, and if af (n/b) < cf(n) for
some constant ¢ < 1 and all sufficiently large n, then T'(n) = O( f(n)). [
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c. = Time complexity analysis of MergeSort:
i T(n) = 2T(n/2) + ©(n) = 2 T(H) +con ;
= By sBWg this recurrence relation, we find: =
T(n) = ©(n log n) Ry expansion :?1,3 )
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