
2024 - Feb-17 Random Walks
Random walk an weighted , connected G

M = adjacency matrix M=Mzz .. =Nen
Pr[move from a to b3=

W = MD"walk matrix
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Usually work with lozy walk
A andW have same eigenvalues

stays pat with prob 12 E = EI + EW
Warning : 11W11 -Keest eigenvalue .

Eiguals 1 = W , = W2 = -- Wn = O



Similar
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Cd = MD"d = M1= Forcy po
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write D"* po = Editi , Ci =D" Po
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#I Faster . If po = Ja ,
then FD ITCD-P-Call=d(a) Wit

#of Pt(d) = G
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Pt = π(p) +&pic=D
(witial (WE(i)(a))=Z Itical =coll
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Say walk mixes by time + if It(l-Pt(/ = ETTID) FDEU. arbitrary



Normalized Laplacian N = D
**LD"* = F - A eignals 0 = U

,
=.. - Un Ci = 1-Vile

= I - EDEND Thm I says (4t(D)-all=ac (1-rep)
Note 1-xe* Ex andx = e * small
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mixed by t =2).

need It(D-i-(l-*-
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Un =minSozi
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Mix in logn steps of lazy walk...
need logm to leave start vertex.

Pu : X2-** If stat in middle , Stdewof position) is
So

,
need te cu2 to leave middle



CBT/) T From not mix in d stepshe

From leaf
,
need to hit root . Takes-2dnn steps

&2=m
,

02 = %

Dreubbell . Qui If in the port , need - n2 steps to go to right .
So

, mixing time =n2 .
Testrec +h -I day
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Xmi = n -> V2 = %2

Es If G is unweighted of diameter t
,
then X2 = Fn-1)

b For Dumbell, +
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,
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proof . Let Pal be path in Go from atod of leath = r

Fu=[Gadab=
So
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xz(Ful = n = ((h) => XChl=






