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GI : find a global minimum of f .
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Example of fonctions of i- tuent :
-

• optimisation pwbl is hard generale y for high
dimensionnel fets .

Eleni] G = ( V
,
E) . Roper cobriry is

an assigneront of celer , × c- LI , . . . , q } to

( q colons )

Kev s - t -CK , l ) e E Xp, # Xp .

State space i ⇒ Ia -_ (X , - - - Xiv , ) .

Mini mix the
"

costft
"

'

fi -a CCI ) = [ 1 ( x * = Xe ) . 70
CK
,
l) C- E

= Nimber of edge where two verbier have
the same color

.
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C : 5=4
.
. . .
- q } → R .
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Ising Hamiltonien or energy fat a cost fct :
- - - - - - - - - - - -

G- = ( V
,
E)

. assigne 5¥ = ± 1 to rentrer Kev

assigneront Se = ( si , - . - - , {~, ) .

Cost tt ( E ) = - [
*lsee

Jkl Sx Se .

-

c- R .

Geoff:L É s - t HII ) = min HCE )
{ C- ftp.v

H : S = f- it
"

→ R
.

÷÷÷±üî.
minime & can have merry

Fbl minime .
-

↳ H Algos (g-diff) will typiully
be Stack i- local minime .
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t

-
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• To illustrer Du concept of haute cpply the

Metropolis - Hasting algo Pure au easy

fct ( one dimension el ) . But conceptuel, what

come , Next is general .
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¥ ? ÷. !..Ï
Assume lim fuis = t • .

i→±x

"
First
=

"

Ifa : une sain of the uniforme dish over

global minime →
BY Using some farm Meme .

Ty ( i) =
Il iisagbbdminepf }
-

7-
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7-
•
=
[ 1 { i is a global min off ) .
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q
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Bette Idea considére sampling by FINN of
- -

the following distribue

Hp ci , =
e-
Plais

.

- ; p > o .

ftp. de

internet mis
- p fois . lek !

and Ttp = E e
.

i c- Z

:

Reina : Fer § → + x Tp cis → Tact .

f- lis

UN Note ton of sommeils•Âje I. h set the problem et

min fuis = o .

ÙEZ

Recule : in fact if you think of I sing Model men

cleary you can internet pas
"

in
"

and fci , as the
"

energy of state i
"

a
"cost ofsbtei

"
.
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Metropolis algorithme : ←%
.

-
on TE = S

→

1 .
Cheron a barre chain µ. . there I propre to done

S - t Yi
,
i ± , = f and Zero otherwine

.

( syn random walk m 'Z )
.

2. Accent mener with accepteur- probabilités

ça
,

aij = min ( s , )={
mince, éÆ¥»
if d' = it

, .

0 othexrw.ie
.

New
-

] .

The following is the Markov Chair construited

in
! pij =

"

ijaijixjlzs-f-itixaix.it- t '
PFREOFWHATHANNENS-JKJi-sfo.frLitt ) - frisco ⇒ ai l

•
&
,

certaine accent this were .÷*.÷¥h.az?::::::::::::::::::i-z
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proposed
-RRemarki.ae if a mon levers me cost then you

mn certain ly accent it .

• if a pupond meme inverser the cost
,
nell

you should sourdiner avertit ! That is the

orly way to get out of local minime and
"

un- stuek
"

your self !

•
What effect of p ? "

the inter temperature"
- murmure

✓ * If I is large mur a = minfp, e-
Mf4"

num

q
verylowpwbeh.ch← is my small if fcjisfeis
to accent a is eyed to I if f- 4) 4fmen tkt

inverser the cost .

you dont henetoomanyselfloepr-schainr.sn#-

you have tendeney of being shek in local mirs .

✓ * If P is smell then aij = 1 .
so you

me

tend to always accepte mere and chain wall explore
the ulule shek space and all tend Tp lut fa
§ small and this my different than Toy

.

=
.



⇒ One must be Core fl hew you chou P .

This is a Kid of art .
In me met fin d

ballpark estimete trou to chrome it v

# .

Simuliez : combine both I smell
- and plonge .

• Start with po Smell (appropriée ) ¥on explore well
. ←

"

p
= % un if disney

the whale state space and

° where shek space after a reasoneble auront
° if P = o . of time you have alsmmest

armada xp. .

Bo

• aaa po ti .
=

• Then you inaeare § by a little .
And run the new

chain for some time . Converge epyrex Tp, .

• Repeat . p , 1 pm .
Run the- chair and approx cour

↳ Tpz .
• Repeat - - -
=

Eventuels you reach sampler dishrihnkd as clemestIl Fo a ttpuençeaye ⇒ There sample au low lyiry Minima
Meybe you can reach Motel Minas



Interne .

-

Today : introduction & statement of a
meneur

.

Next time : Reef and anelyrii .

Recall the problem✓ 2 3 4
• @o •

G-- c. E ) 'K¥1←•
,

IVK 8-
8 \o/{ 9=4 .

• 7

• assigneront of colors [1,2 , 3 , - - . q }

is a vector ( X , sxz , _ . . Xpv , )=X• where

and Xp E { 1,2 , 3 , - - - 9f .

• Roper coloriez a propos clairement is s . t

any ( K,e) c- E are at Xp, # Xp .

•
Aim is to sample from i

RT ( ± ) =
ICI iseprernq - colony )
-

Tz .



Recule : arbitrery G = NE ) and arbitrera q
it is not Lucy , the can met e propres col existe .

{But a least if q 7 ff deg + I then

a pwpereoleriyex.tt .

⑧-

#
•¥0 deja = 4 .

| 0
!µ*¥#

Notation : Max degli ) I I .

vev

Fer Non on q 7 Dti .
-

Recule : Space of pro per q - coleving.is celle d

S = { ± = Y , - - qu , ) tt * l' EE Xx # Te } .

Îrrllpley the role of the state - grec of the Mc .

[See Space of all assigneront ]



• We went to sample uniforme from S
.

•
The following Algorithme is used and we will

pure Uxtirdeed this water it least for q
- -

- - - - - - - -

large enoyh .

- - - - - -
- - -

• ( Algorithme
.

1. start from a paper q - col IES . E)
.

2
. Select a vertex NEV unifomly et vaudou .

] . Select a color ce { 1 , _ . . ,q } mif et random .

4 . If c is cllowed et v men recaler vertex v

( that is ×
,
→ c) . Ifc is mot allowed then

I I you do no thiry .

old color New color .

• We will convive ou selon later that this is an

instance of a Metropolis Algo .



• First step is not really a problem because are

can clwcys start from any assigneront I and
proceed as the dja tells you i cpply sets 2→ 4 .

=

•
Nb of edge not heu c wong culer can orly demain .

ou story l
.

'

• Eventuelles yen will converse to 8$ .

# -

Théon . If q > 31 , then for all propres
- : II

initial ) colevirgs ± :

ÊÏËÏ¥Ï÷**ü±÷chain starting et over from col .

I running for
u - steps

EYE.me
.

Te E
,

NI ( login tease ) .

.



Remets : optimal qe s - t clgo morts gin A -

is it Dti ? . In general this quartier is difficult
and dépends ou G

.

•
Thm week for all G

'

s .

. Imkrertiy classes cf grands

e.g. , Et#es - Rémy i graph . qe CA)

can he déterminée .

* We limit emselver tu arbitrer y graphe .

1-
q > 3D

*
Book Levin

,
Rem you find a battu condition and

chek hm
.

However analysés is more diff -icnlt .

Remacle : We more the then (next time ) with no reference

↳ general theory of crgodic Mc's .



test Ming fa tokay : recojnite the also es

-

es Metropolis alger .

¥:û¥î±÷ùFJ3 . Select ce Lt , _ . . , q } et vaudou↳ jpeaf . cis alloued you
recaler v . Otherwiae dorothy

-

Boudin ? ± •
ns.I.IR

②

if I is suchÊËÉ¥:
1-¥-±Y±, if ⇐ I Neighbniy cols

self loup .

" - ¥±4±± .

in S
.

-

Ivllq - t )
= t - t'¥ = t - t - f-

4± if I & I are NOTNËighdosd a quel .



a : ( Yee = 4¥ )

←

a = min (si TÉ )
= min ( z ; I ( I is - menu

col ) z
-a-

¥
y
=L

at each step of
chair

⇒ a
± ?

= min ( s ; ICI is - remue ) )
= 1 ( I is a mener col ) .

tu
This mecs that if the recolore of v is allant

azy - I
and if me receler of v is metalleux
a
± y = O

and do mettriez .

Dean
Remonte : Nat easy to see if the chai is îrvednuble

.

un

Inndeed ne -ll Not have to pme this because me

prenne thedern by "box bands "
.

But If q s 3D → irred .
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