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Sampling from an unnormalized distribution :

- Given a state set X

I typically size at least 2
"

where n is the size of

the "problem description")
- Given a function w : X.+ (0

, 0)
such thatE= > 0

- God : draw one random sample from

the distribution T(x)=
(exact sampling)

or draw one random sample from

a distribution The sit.

11 +-+ ll = [(+- +(x)) >d.
xx

lapproximate sampling)

Noe .
We typically don't have time

to compute E
.

We was to draw

samples from = anyway.



MAC (Markov Chain Monte Carlo) :

Design an engodic me with transition

matrix P satisfying w . t = w .

· FPF = It is the

stationary distrib of P
.

& is reversible wit
.

It if

Vxy +X + 0 = + P
x xyyyx

IfP reversible wit
.
Tt then

T is a stat distrib for P

f Must show it Pin ine.

Vy x(xy =

my
Il Il

=



tropolis-Hastingsrule
.

stochastic
Given a symmetric maix K = (xy)

xyeX
called the "proposal distribution :

(row sums = 1)normalized
(think of K as the adjacency matrix of

the state transition graph)
for xty

define

P = 1 . wi
xY xY

For x =

y

Pxx = 1 - [P
yexy

Ne . D Row sums of P equal I by design.

② Entries of P are =0 .

off diagonal : obvious from formula
-

on-diagonal : use ExyKxy for yex

Pay key is

(x = 1 - [070.

y*x
*

Y
① +& : P is a stochastic matrix . So

7 a MC with trans mix Pr



P reversible wit it = Z ..

#xPy=y
mys

~(x)

= Kmy mind we , way 1 symmetric

Tylyx = Kixmingways, wh
=>

Kxy : Kyn
Z

Procedural interpretation of By : Kyo
mmmaplys

~ (a)

① . Suppose current state is X.

1

. "Propose" a next state
, y ,

with

probability Kxy
umw(), why

2
.

With probabilibity w(x)

accept the proposa
=> transition to

yo
3. Else, remain at X-

example . Ising model.

X = functions ~: V(G)+ 4 = 13 ,

w() = exp)c . [x()x()0
.

(u,)+f(G) "inverse temperture



Glamber dynamics uses

kxy = S we V
,Y differ at a

S

single vortex

① G
.
W,

Metropolis - Hastings says :

1 . Propose to relabel one random

vortex in V(o) ,

2 . Accept the proposer with prob.

michwach-mindt,
w(x/

w(y) = ex) CdyluyI
wea = exp) c. xxl
= ex(c - 9 (yaxyx - xxx))(a

,-)8E

If X
, y

differ at r : let Or : Sedgeswita

:ex( (yaym- xxxx))
= exp(c(yx)- x()) · yO())



& The mixing
time of a

Markor chain with transtion matrix &

is the smallest T(s) such that

/
time step

x starting distrib

↓
distric at time t#staty

it It = marginal distrib of state & time to

ThxmayPt = E

stationary -

a-mixing time is analogous to running
time for McMC algorithms


