


Order statistics
-

Ame ith order etat's tics of a set of n elements is

the ith smallest element

Noise given n elements

→ 5th order statistics = 5th
smallest element

for example, the minimum of a set of elements is

the first order statistics Lied ; and the maximum

is the nth order statistics Cien) .

A median is
-

the " halfway point
" of theset .

n is odd as median at ie Kerik
n is even as two medias at i= Is , nz+1 , take avg .

.



We assume that the set confab destino numbers .

we formerly specify the select- problem as follo

ftp.. A set- f of n distinct) numbers a-d on int i

1 E is n

Otp .

The element REA
,
that is larger than

exactly d- 1 other elements .
off .

→ One possible net is to sort the elements

using heepsortlnrergefort a simply return the i. 'th

element in the sortied array

→ O Cnhesnl

. I



i : - live - - time algo for finely
the minimumelement-

- 2 →
-

- .
ru → Ocn )

.

i 01km )
i -- K -

I Is 0(began → keep on fhdy
Smallest
, second smallest .

- -

in find Max → ans

i -- n- ' second man → 0km
!

mi cotton) → faster



I . Son- these aget ith element → Ocnhesn)

& find ith smallest/ Hittin largest Klement

→ man Abin
,
CnB

worst cage OCM

3 . Use Meats : Ion find Kth smallest element in

Ockham
← fenced A crate heap → 017

Ofntkbg

worst age : KEM, → Olntyn)



Can we do better ?
→ Cane achieve a worst case 01ms

A'me algo for finely ith smallest element 'd

- finding may. amin .

- General selection

mad i. → n- to comparison .
Think of it like
a tournament.

Max -- AID
n players .* i.ir?s:i::.:::....)a:::E:::neem..return max.

loses.



* Only one element can love in a game

for an element to win
,

elements have to loose

→ Attest MI comparisons are sequined.

Same thing goes for frhdeg the min. elements

→ Maxameoadly :- Canyon do better?

→ Knee comparisons ( trained legs
Better - 3 @ led comparisons

- Maintain max a min seen so far
-

-

for each element
- gather that company out against the consent mine max



→ Lump. 1 element

- we process the elements in pais

Maj meh,

tendon. effi } a companion.am.
largerelement .
¥ hinges than Sieg

⇒ Compose fi with man Sita win min

-
-

→ 3comparis.org/2elemantg
→ 13¥) comparisons



Selection in expected linear tetra ?
-

-
-

Can we use a variation of quick sort

-

W'
c:÷:÷÷÷:÷÷÷÷

qsost ffost

Aas a resultof partition z comes in its correct place
As the final sorted away .



WE,
Ken, 4¥:-<a fat • a¥

Me 1 Me Matheney

okth smallest element

if k= next ⇒ Pinot itself is the

Ktm smallest element of- A

tf K EN , or if K > Next
-

→ we zecussirely find the we zecussively find the

Kth smallest element entre CK-n. - 1) th Smallest

left embassy element in the sight

. subarray



the size of the sub-problem depends on the sizes or

left right asubarraeg

Suppose ma -- near mile

the sunny time of the selection dlgo

RINK fennel ton)

→ alms -- old
-

However
,
the worst case performance
-

ie
-

Bf in each recursive call
,
the size decreases jest byA

Mme Tcn -e) t 01ns

→ alma Ohio



* partitions based on Quick fort

→ Worst cease In't

→ Averaging → OCI

* If we can find a constant (say 940) smaller than Islam
e al Fon) -1067
-

⇒ Tenison
worst case linear- time also

target 's canine find a way tenners that my subproblem seduces

by a constant factor everytime ?!



* Partitioning may be skew
,

but we'ld be abled throwaway
a fraction of the array in each recessive call .

→ linear - time cheat- cases also

Blum
, Floyd, Pratt, Rivet, Ranjan
-

* Interesting part is how they select the pinot

*

Every recursive call reduces the size of the array
atleast by o

se → y
job

* But finding the pirot sequins another recursive call on
an array of size ¥51 .



A array of size n
-i

⇒

to
me m2 mi MEET

- Break A in Tmz) groups
of- 5 element each C.except the last may

fqta.name:": "Eagar → aether :Fm:a:S:3?

- Recursively call the alla on this array of medias & obtain

the median of medians. Call this element z .

-
Take seas the pinot for the partition, off

-

-

TEA
pivot n



As a a good choice ?

Can it help throw away a fraction of elements?

No

array of Tmz ) median
-

-

-

atleast [7,1/2]-2 are < a

-

Fr I
10

for each of these median
gang, the corresponding
6

far as m na

Tm Tm



group contains 2 ellnrenblees-l-ha.vn
→ less thanx .

⇒
The number of elements off that useless than

a
= a ¥114 -a)

•

7- 32,0 - 6

By asymmetric argument, number of elements larger than
a Z 32,0-6 .

→wind(
avg.io 77in

.
.rsI 7%+5



→ the next recursive call is made onasubasrray
of size S 7%+5

* You sequined a recursive call t find median of

Tmz ) medias
East 's

TCM = 1- ( Agt 'S taffeta) t 0cm
men

find pivot

↳ Third
→ Selves Kth order statistics in worst case bheas -line.



* Use quick sort partitioning based also

-

• Etat
n ,
I

n
, Ma

,
Met 737-8

choose a pinot at
-

-µK -- net ' → ans chat_T@5Ikcn.x
' → zeaissirely got left

median of medians. > nett - sight

gruff groups THE TIE.int Things)
- get median -

+ 041
- take their mediant Goecassimdy? I

⇒ Most - old


