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This ! ¥h⇐ point of view

0

£ point of view

- Dolphin refines the § Pov

- ¥ POV is obtained from projecting
the dolphin POV

→ reversible Markov chain
-

Goal ! How can ¥ sees Markov

matrix
,

P
,
tell if you can view

P as symmetric ?



When we study Markov chains we are

typically interested in

-

mixing times ← focus on

-

- other properties - - -

Last time !
"

expander mixing tenma
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We also want a lot of examples

of Markov chains & applications .

Textbook by Levin & Peres
←-
J
Markov chan as
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we'll mostly talk about Markov matrices



Markov matrix ! P E MNCIR) with

all rows being stochastic vectors .
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Think about shuffling cards : 52 cards
c- top

← 2nd
to top

:
I

← bottom card

Each card mhas one
of 52 values
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,
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Each card
,
in one of 52 fposioians ,

Shuffling !

sz ! × 52 ! matrix

Fix some shuffles

- take top card
, but it in random position

-

swap 2 cards at random
- riffle Shuffle ( randomness built in )
-

- - -

cards : 4 ! Set Set
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Say someone hands you 1 decks

of cards ! Ii ,
if Ch) ( n'52! )

for
cods

start shuffling ?

p
t after applying

P t times

( cards P -

- single
= shuffle )
want to claim #het for some t

( that we can identify 1 Zip # ipsuts

the Markov chain into a
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,
( E so
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Meaning :

- drstnib close to uniform :

-

W
q ← stationery

e- it p t dxtrib
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chain

M V ← maybe

V is uniform

what does it mean to
say that

in and W '

are close to each other ?
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Total Variation :

Idea !

Be Someone gives you ¥ , you

shuffle w get e÷pt

imagine tht you had been given

Ej instead



You allow one test to see if
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tests ! A c Cn] and look at

e ! Pt en us . e; Pt e p
- w

a.
? Leif than us §

.

↳

Define !

not
a.§ Ikat

is

11*-11
"

=

ma 1¥
.

x.af



If µ ,
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Deft ! for P stochastic mextrix
,

the E-mtme of P is

the smallest title) sit
.

np.gl/eipt-eTPtHq E E
.
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Claim : If

d- It ) = max Heept.uptph-V-tcched.ieTV
= max 11 E. Pt - Ejptll
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Then for any s.tt/N

d- ( set) E d- Cs) d- It) .
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.
t -- tk) is the E.mixing time of P

f's C- ( c
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at most t.tl
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Our goal : gwen, PENHA

Markov matrix
,
estimate the

E -

mixing time of p

-
-

n = 52 !
,

even to get to

all States wit prob close to

£ , is difficult . . .
-
-

HGH task ! define Cayley graphs . . .

4- min break



Cayley Gryhs ?

or

szµ
" 52 !
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Permutation ④n (3) =L 1,2 , 3)

bijectm
f : [33 → [33
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If we take a random "
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formally ! A group is a set G
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on tf
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times g,



① (g. 94g , = 9.4.93)
( ie . g. gag, is defined independent

of order )
( not generally gigs = gag , )

② there is an EEG at
,

e g ,
= g. e = g , far all
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③ for
every geld there is a
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Section 2.6 of CLP]
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Rem : Cyclic graphs are

described by the group

Mhz or integers mod h
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Claim :
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any Markov matrix
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