
 

Mixing in Markov chains spaces with exp num

of configurations

card shuffling 52 cards 52 orders 1077

random transposition Ij 100

ti 300top to random

rifle shuffle 8

D 251 far from uniform over G
distr
overpermutations

rn
ooo a

oIsing model Cspin glass II
µJ rnx config Hx energy ofconfig

Gibbs distribution pix e P partition function

Glauber dynamics choose vertex atrandom
resample

MCMC method

sampling approx counting B
Given G bipartite Count perfectmatchingsin G

µcos calc permanentof matrixofG

P complete

C I



Thu JSU Thereis a fullypoly apx scheme for cow counting perf matchings

Example sampling min spanning trees in a graph

thfo toF

Examples Satisfying assignments in a Csp k SAT

Simplicial complex X is a hypergraph s.li SEX s'ss
s cX

Graph V E collection of size 2 subsetsof

Hypergraph V F collectionof subsets of V

z uniform ing all hyperedges have 3 elements

a



High Dimensional Expansion

Random walks

expanders a goldenstandard

Links def

A mini

edge triangle edge

Det X simp comp No vertices

Idris dim faces seX 1st in

X is d dim it X dtl

2 d de

11 11 11
i

a

It



let'm

CD E we o9 nghimp.ampux.nl
o

in 2 dimensional
X o E

xlil fscxlollst.it s cause
5

is g
X n 2 Sl s is a spanning tree

Teton
elements

G graph M normalized adj mat wer x Xn

G V two sided expander if 4,1 1 SO
t i I 85 Xi St

11 m t J Has 0 Emc
S T

HAHI
HAH sup t Xanax

f to

O one sided expander Xz SO
M IJ Of

Cheeger's
5,5



VD DV walks

xil
S

up operator
µ y

Down operator
i

f g E fledged
f xexlil Rf Ug CDF gl

g i
ftp.Xil fR C

g Xli
f Xliii

Et Ug CDT g

Ett ff

Ytl
o Nil f g
et Ug f Hs Vg s Ct Hs gct Egil El Hs

sexliti Sot t Sot
Xing Kil sexciti

since Ugcs i E get 4Df g
te s
text't

UD downup vs DU updown

for i o UDI II

Dui KID IMG
M where Gis the

1 skeleton






