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where it denotes stationary distribution ,

It denotes time t distribution .
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Morkorcouphhglemmai for transition matrix P
,
to prove

e-mrx time is ≤ T
,

it suffices to show

for all initial state distnbs To

7 a Markov coupling with transition Mta P
and initial distnbs To , it,

such that

Yt≥t Pr(✗¥xj)≤ e.



Glauberdynamiasi Markov chair on proper g- colorings
of graph G=(4E) defined by this

state transition dynamics: in state XiV→[q]
- choose VEV

,
CE Ef] uniformly at random

- let y :V→[g] be defined as

you)={
a * v.v

✗(a) if u≠V

- if
y

is a proper 66kg transition to y
else remain at × .

Assume max degree of G is D
, q

> 4A
.

Couple ✗
+ , XÉ by proposing to recolor

Saine ☒ ¥ with sa-meo-br.at
in both Markov chains .

Analyze Pr(Xt≠×É ) using Hamming distance

1- = * { u / Xtluttxicul }
Observe d+≥1 When Xttxi so Prk+≠xil≤E[dE .

How does d differ from It ?b- +1

try
ᵗ § -1,0

,

I} , (4- is the onlydt - d vertex whose )
color changed

dt+ , = It-1 When a ¥ merge takes place :



4-4-7=1×+16+1 but

✗
++,
(4) =

*
(4) = Ct

color merge happens exactly when Pnb_
- Vt is one of the dt vertices dt

T
colored differently in Xt , XE

- C
,

is not one of the neighbors '

≥ 8-21Colors in Xt or ×'t . of

Pr lob- merged ≥ (8¥)(ᵈ¥ )
day = ¥+1 when a coke split occurs.

- ✗+61--46+1
-

✗++f¥=q , ¥l≠q or vice-versa

because 7 neighbor W sit Xtwtct , # lwtct
or ✗

+
N=ct , (w) #€ .

Blame the split on directed edge % ,w) .

Every color split can be blamed on at least one edge.

Prl color split) ≤ ☒ [ blamed edges]

⇒ [ Pr ( Gw) is blamed for a color split
Gw)In

= 0 unless w is one of the dt
≤ dj D.2. ¥q vertices where Xttxt

and Cte { Xtlw , ✗'tlw}
= d¥ . ¥ and ¥ is neighbor of Wi



Pr ( color merge) ≥ qˢ)dt

Pr6lorsp1iden@qldtlEfdt.y/ of] = It- Prado morsel + Rhetor split)

⇐ 1- 19%1+12%11
= ( I -8¥)ᵈt

7-duct on ti

E- [ di ≤ ( 1- 4¥)ᵗd .
≤ ( 1- 8¥)ᵗn
<

expf(8¥- It + kind
To make this ≤ E

,
We need

expf (85¥)t + enemy ≤ E

(IF )t - lnln) ≥ bite ) mixing time

t ≥(q¥s)nln(e upper band ,


