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Recursively find all products Flel
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Horse problem
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array of integers

Olp kth smallest element

useful Heaps
Creation O n

if BST
Creation O n logn

Ypchanges

dynamically sorting O n logn

Find smallest and remove R times O Rn



Heaps O k logn n

Good when k is small

k 1 2 median as good as sorting

Goal find kᵗʰ smallest element in O n time
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Integer multiplication Karatsuba's algorithm
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Matrix multiplication Integer multiplication

1969 Strassen Karatsuba 1961

Based on FFT 1962
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Given A 1 2 n find the kᵗʰ smallest element

Suppose we have an algorithm B Heaps O klogn.tn
which can find the median in O n extracting smallest

takes logntime time
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A1 Az Arooo

To find Aroo add 800 elements smaller than the minimum

call B returns 900ᵗʰ smallest element of new list
100ᵗʰ smallest element of old lost

Ranka a 1 of elements a in A

smallest element has rank 1

largest element has rank a

ApproximeMedan a is an appropriate median for array A

it rank a 25 Endian
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If we have an algorithm C which can return some

approximate median in O n time Then we can find the kᵗʰ
smallest element in O n time
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Idea Find an approximate median by making a recursive call

to a subset of A
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