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What does 1t mean for a value to be
randomly selected?

How can we make use of randomness?

Monte Carlo Algorithms (451)
e Don’t always give the correct answer.

e The runtime can be described
consistently.

Las Vegas Algorithms (35))

e They always give the correct answers.
o Thelr runtime Is not consistent.
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Algorithm

e Select a value at random, call it p.

e Partition the list around p.

e See If it was the median (same
number in each side of the
partitioning).

o |fitiIs, great. If it wasn’t, oh well,
try again... n-t °S

n-3

n-y

Question #1: Does this work?
Question #2: Is It a good algorithm?
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Algorithm
e Select a value at random, call it p.
e Partition around p.

e See If It was the median (same number In
each side of the partitioning).

e |f It wasn’t, then we have still found the
xth smallest value in the list (the value of
X will be based on the size of the
partitions).

o If X Is “before” the median, take the right
side and find the (n/2-x)" smallest.

e Otherwise, take the “left” side and find the
(n/2)" smallest.

Note: If this ends up being a good idea,
we’d end up coding general selection.

Question #1: Does this work?
Question #2: Is it a good algorithm?
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How do we analyze the runtime of
something like this?

Partitioning takes n-1 comparisons.

Random number generation may take
some time (we'll ignore this for now).

The recursion may or may not be
needed, and we don’t know exactly
how many values will be passed Into
that recursion.
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We will assume unique values in the list.

We’ll round things and say the partitioning
takes n comparisons.

We will look at “waorst™” expected runtime.

We’ll compute assuming we have to look In
the larger of the two sub-lists (which is true
for median finding).

We won’t worry about floor/ceiling Issues In
this Initial exploration.

Led oS be the

POSlJf'(OV\ of the
pc«rl—ntton value .

\ %

We know 1§ p 's between 1 and T
Then n- posp ls tfgger,

And 1F Pos, 1s between £~ and n,
pospe =1 15 bjjer‘

T(n)an + %T(M“"CPOS —n- FOS"»

Assume equal [ilelihood >N

)




How can we simPhT\/ Hus 7
We kinow e +wo sizes are
symmetbrc

So wWwe can r*e,wri-‘—c e Summa'l'tbn

Gbove :
T (n-1)

h
T2 n +2 2 TC“-posf){ﬁé‘éi \
POSP:I :
T
wWhat s r\—-PoSF-.? \_ £

led Si1ze = n=posp
-1
TN) & N+ %—(né TCSIZ@,})

n
Slzéce =

Ho w b'\g 18 e’
Let's guess T(n) ccn.

Use nduction 4o See ¥
we are right.




T aave v
ond wsed™”
wns4ead of

Assu\me ¥L<n,T(L) £ CL é
Show T(n) « ch .

T(n) 2 n+ 22 o) 2 en

n-l Nox: Svze \S
Slzecz'; AV N v§ dess Haeen
IH n SO We
N+ § Size <CN can apply
Stzect -
upporPtccc.
A2+l kg
( S - 25) £Chn
zl
Smcl—om
lower piece

N +

(("")('0 2-1) (")> ZCn

(reon-t-0 (3)) Lo
V\+—-(n -l *—']>’

nec(n-1-gh+g) e

=
2

&
n



%
(

N4+ cn-c-wcn+LC £Cn

n 4—%<:n ZCn
7

——
Nt 2cn-Scen+gu 20N

n
Goal
/ New

0 E‘ o"ccl
™ Cn P=
)
zt-C

A

l S2 O (%n)

Crpzcded fime '

Value 18 of
Worit 4¥n

(NV IN'N




