Advanced Algorithms

Lecture 4: Divide and Conquer, Recurrences



Announcements

e HW 1is out — start early!
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e Merge sort — detailed proof of correctness via induction
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¢ Running time via “recurrence relation” T(n) = 2T(n/2) + cn
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Recurrences
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e General form: f(n) = function ( n, f(1), ..., f(n-1) )

¢ Finding a “closed form” can be challenging

e no silver bullet
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e many “techniques” — recursion tree, plug-and-chug, guess-and-

prove, master theorem, Akra-Bazzi theorem, ...
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Guess-n-prove: T(n) =@T(n/2) + cT:n
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Example: integer multiplication




Elementary school algorithm
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Median/order finding

e An easy bound?

¢ Divide and conquer?



Almost-median

What if... for any array of size n, we have a procedure that:
(@) runs in O(n) time, and

(b) returns an element that is an “almost median”, i.e., it is the k’th
largest in the array, for n/4 < k < 3n/4




Recurrence fun
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