
February2024 Randomized Median Finding

Plan
* Problem Description
↳ Median & L " element

↳ Algorithms to beat

* Announcements

* Random Pirot

↳ Failure of Deterministic Pirot

↳ Expected Running Time













thelement .

Given : a list ofa integers

Task : Return the kth smallest element

First Algorithm. Tort-

Select By Sorting (L , k) .

-

- Sort L K

- Return kth element



thelement .

Given : a list ofa integers

Task : Return the kth smallest element

First Algorithm.-

Select By Sorting (L , k) .

- Sort L Can we do

- Return kth element better ?

Correctness By def/construction .---

Time. Olulogu) l

L





































Therem For any o ministic pivot selection

(that does not depend on L

the worst-case running time of Select is (n2).

-m

RomizedPirot

↳ Many pivots are good

↳ Upper bound the ed RT
.













RandomizedSelect (1 , k)

Choose pirotpUformly At Random from L

L [it L : i = 4)

↳ (it L : j > 4)

k+ l = (c)
if l = k : Return p/ pirot was ktnelem

if l > K : Return Select(L , k)
else : Return Select (L>, k-l)




