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Random walk on G

Suppose at a given time we are

at V EV

WemovetoVjw.thprobabilityPij

g.V E all ordings of a deck of 52
cards

Pig I Prob of going
from orders to

order j in one shuffle



Question Why do professionals
play after 5 shuffles

Two views of a random walk
1 Particle view def

2 Wave Probability dist or

large of simultaneous of
independent walkers

for 27 Xl dist at time i then

AD x X
A adj matrix
DE dia degree



Important 3

Accesstigo or Hitting time

Hij Expected time to visit j starting at a

Commutetiing
kCi D Ali Dt Ali i

Coverting

Expected time to visit all nodes

imax over all starting nodes

MixingRate not do



4Randomwalks the.snmmetricCase

Idea View a random walk as a
walk on a network of conductors

Input G N E c Cig Cji

Consider a random walk

starting at X and ending at b

Def h I prob we visit a before

b starting at a b

e g g 2 3 4 5

a k b

ha L hb 0

he ha Ya why
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Suppose X a b
oak

claim has Payhy HEY

Pay O pay
92 Y

o h is a convex comb of
its neighbors

his harmonic with bdary a b
t

Lets construct an identical
electrical prob

I
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Vx aa.bvxsf.CI
VybutCxy

q Pxy 7h
VThm

SetVasl Vb o Let a b

float then V s prob visita

beforeb Residualcurrent atX 0

G9 I I 34 k Yy O
ob
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he _3 4 ash Ibsen
Algebraically 4



In general may have multi
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Sinks and goals

a

IT

hi

b

Thus computable in one Laplacian
solve o
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Interpretation of current
for Random Walk

t

Consider 9 unit of potential
0

current flow from a tob say C

what does ixy correspond to
in random walk from ato b

Thy Ixy Expected net of

traversals of Exp in a random

Walk from a to b
No proof
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How to compute hittingtime

t

Det h H b expected time to reach
b from X

h x hLx b b fried
Lets write a recurrence

h b O

Xp b h It hy Pay
t

Lets think of hx as voltageVx
Vbso V s I t 4

Vy



GV C t G Vy

Giv ECxyk Cxw
Graph Laplacian residual current

n Constraints

by adding constraint for Web

1

where 8 Cn C

AI for hitting time to Vn
solve

vk.ro c

return Vx






