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lists, trees, graphs
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↑(1) Whatlistis vin?,5,5 ↓

linked lists

0 (2) where is itin the

list?

· Euler Tour Technique I Apps of body'slecture
- BW-Decoding

Tree Contraction (nextTrendy

LCAs, RMQ (Th)

-

↳Ranking - lotof inh 1980s

Input:collection of nodes in potentially multiple

limbed lists (imprt=pointers tothemhodes)

Output:compute theposition of each mode in the

listitbelongs to



Very easy
to do in Oln) time seqtialy.
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B(i]:D(i] +D(soc(i)]



DSi)=1 ifsrci(i): =5,000.

succ,
succ

for x =1 +log(a):
⑭2Is

parforiin 21:23:
123 1

DSi]:D Si] +D/soc (i]]

Succ'[i):succ(succ[.i]]

Swap (soca, socc)

After the bothiteration:

(i) Ifsocalisd, D(i) =2" and there

are 2"edges tosocalis in the lit

(2) Ifsoc(i) =1, then D(i):rank(i)

=> total rounds is log (n)

Work
=0(nlog(n))

Depta =OClogin) (in BFmodel).



O(n) word overal

---nam

1- 1 -4-1-1...

onlog(n)work ogla) => 0 (and work overal.

Random sampling withrateil > s) comples in

expectation.

P Bad Event 1 π => Plhood Event] =1- s

We say
thatan event(or costbound) occurs (holds) who

highprobabilityif

gla) -0 (f(ul) wp ifg(u) -> O(c. full

withprobahinty:1-

e, E(c,]
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E(c) E(Als) =E(i]
:

k Econ)



#G(Alz) =max ((i)

4,,,... ch

Message:need
tobound theprobe thatevery component

bound.
doesn'tfinish within some spen

4 (bad event] = a
Booke's inequality/union-bound.

L
↓

c
- z

#
for at components).

-

n

AmoffBound.EnW..W En] =Pklipl
LetX...Xo be independentR.V.s

where X:- [0, 1]

Deline X =E,Xi,a =E(xi),n =E2x]

VJ10:

Pr[X =(178)r]=exp(-
sr/(z +s))

· Hoeffding'sinequality, Benstein'sinequality



170las) samples whip

caploindMoccaanlength asideoneindicator 5.u.

(1) x i
=1.R.V.

x =E,xi,p(xi =1 =()

E(x) =fj(n) 2(10s(u))

Apply Chernoff:

P(x1(1 +b)E(x])=expS ()

=exp( - glog(n)(3)

=E=t

Eou)scientinto a an

sample
is short:O(loga) whp.



20(ij(n)
2 = # vertices traversed by our sample

P(z =x) =(1 - js(u)
x =cog-(n) clogCullog(n)

P(zzcog()) =(1 - f()
1 +x =(1 +1)"zex

n
=1,(X)=n

- clog(n)
I e

I
= -

H

bound for one sample.

=7 high probabiling

TODO:is this tight?
-

Whataboutsamples? Book's inequality

Union bound

P(E,UEnU... UEn]:P(E.)
+P[Ez) +...

+P(En]



(38)i) camps up

P (any sample has traversal length Iclos"sul) aat
= E1

(2) Eachraces
OClogin nodean

Randomied ListRank (A)
every

node ↓

(1) Saples
=sample n.p. login

(2) Splice outall non-sampled modes from thelist

(3) Determenitic ListRanh (samples
~

Wylie

17 O(n) work, OlogR)) depth

(2) O(n) work, OClogin) depth who

(2) O(a) work whp, and Oslogin depth(det).

0(r) work whp, OClosin) depthwho



Histrial Notes:
-

- Cole-Vishhin:0(a) worn OClogn 10s*) time

↓ algorithm.

"Ruling Sets"

0(10,(n)(os*(n)/ depth

May disser in a future lecture alg.


