%My, TTue. 6f a Markor Chain.
Dcﬂl. € mixly tlue s o Meaksy Chain A
s the swllt tlue [win®) such €hat go ol £ >Twexe)
and o all bl State B (a Hstvibdm e, %")

égm> & ‘KT l-r\/ é'i
| \

@@. ol
wheve (P—Z,JTV‘“‘%%G&ELM*Z%MI s the total voriatiom Mistouce.

.SC‘aeﬁaw?’ Aestrtbition

*66(4»«41!% M/chﬁ— tuwe Vi c_ﬁeli&
(DQVL A CoaPl( éVL o Yalﬂlﬁm \/ar(aUQS X tm«l.Y N

ﬁs&ﬁéuums ch) aud R T o Coustructlon 671
a Jotut proénéaééf ékee./cém%u oy (XY) e Reix)
§u(,l£ -ﬁ&aé -de W#ﬁ-j‘tﬂ(-s are P?eé‘e/reaé'—

i ;Z Re 0cr) = Reco

2 B ) = Pe)

- P
X= o 1 %

8)(&6 V"‘p@> P?( N Beva CP) E’% Pa’ﬂ =0 "2‘

P\(e\, Bewa( ). 3| PZ pa
Pey
?(:1_ X=0 ) 62{«.0.,| “cy IT >2—
= peseel “coplig P23
Z (L) L0 0. L l—%
o & 1 [
Xz1 Y=o
X~ o
l=p P

¥ How o sople Frow opElmal Teoup(i
?ffepi oLwtw Xvylal]: ShaWoerbag'—lw;
Seep2.: x~i1 £Zp  Y=¢1 . B<E
aflew:-}e O 6{'1«4’«)?5@



Degt. Opeiual QWPIY% tor XY C¥ qlen Pby

ol(“f‘:‘? er (X#Y) “ T 2!
(.t '/“'»t’q}tj& % P;( el PY C [ DDGDG]

Clein Copliey Lesumnn.
7,-9‘7 A rv:s ;)(,Y/ we Llave

| Px—[o‘rlrvz 1M Par Cx#1)
Covrl“‘ﬁcs

) provf RLK#D)
/-L./j“j 1

2 o)

—)

\
Pﬂct)

© Cm’é‘l&‘fzf :
| P X P‘(t] ™ < P’B% SCEE “T ety



K Coupling cfor Bowulley Totx 2) o Gllls Spllgy-
Strtapr coupled Marbar Chaus. (16%) =7 (Xe Ye)

| Pre- wley g% | P~ Bl
X

Couplig Z max ,@m{gyt#re)

’QZUAW“ T — PXD' Pro

Ak
f
Essler o 0“"0{756
* Prepssed. Coopling. 9%=T013,
Im'(-ebllw'ws rXo Y
ereaé t-1, - (Xw ) Y&))
§+Q,P 1: 8a\wP|€ @% 14, .- B
Step - roue ﬁ‘f) , Tr o~ pe fwlwl"ﬁ'ﬂ’
jg.,t—e()
%=1 p %= bes Al HgY (L ooP B3 [ O
ZL o =10 1€ PG| Tff)
N \
o 1 6
& ) S
POE2| Xz ) =p
(o 6 0600)= )(0

W )<( - Tl—iéflga’
Cocre (/()"‘Yb



] [Bubley, Dyer; (92
*>'BWMU%,jP(XﬁﬁY§) bY ﬁ%ﬁ Ca?ﬁah / kWF@;]

De»&\ DCX,Y) s ’e«lle, ML?WZ“!C(M #(’le 'tlfqu-s'?é'kn_g oN M—C '['o
Wove From X 1o Y

Sy t Sup ) K
Foy GTbbs "«Pl/'Q* DCZ(,‘() - Haqu. Distauce (X,Y)

& #of dfferek enbies botuw, KUY

o1 127 [5]_*[2
%\/i@ 7 J
f
/ ] | ( [

NN

4 Lawsitions, = Ay (B4)

N OO ~~

do some oLl i
@ l:cmf)l“ﬂ' NN
) Px't-el - P’(f—r/ TV é—; PXw,Ym OCE"‘ #Y{”‘)

D) :iC) =¥ — _é-—: HE.(MY%)LD<X€-H/\(G(—|)]
21 XY

et — :E@x) [ ) ﬁ&w[@w ) & ﬁﬂm lm]

D> < by
++1
£ X7 Dwyg) <¢

c 977 = Tot ()  —+ \Pm; P*(.t JTvé g



Tutt€lvely,

= %o

Taxer) @ ELDUeR)]E T
= lPXt/~PY—t,‘TV 4.,6
= \P%'T\Tvé—a

Doux)

egelibrede

(it )

* Llotw, 17 %ﬁtx&mﬂ)l DY )=1] 9
thon BLoUe ) [ ko ] £ o DURY) (D

— —\
presl> ¢ tt Tostad
)% o X@( xtP, Ei—\;tf ‘
Dé@g)l Dl Yexr) : \

Y{/Yt—?/ Pp_[z
‘ Y e«

@M'Dl‘ﬁafwé t
Cous%» & pathP= é( P, P, -~ Ppogv-1, Yt)
R R PR AT PR , Ye)

A UA
E[DM{\)X{—&)]XQYt]< E): D(XH—( P) D(thﬂ_)* L D(Eﬂap;z; Yf«n)‘]
ol -
10\/ = PPO?\{ 0< D(X-ﬁ)ﬁ;)



¢Ne ae lfe + Jud x st
H;[ (D(—)C('-ﬂ/\/'f—t'() ( O(X;Yt)a’l_] é_O(

x Concieke 6"“”"73’€> I&T'% MZJ@[ " <C'T:€0"5}>

G5 X X5
Dy =L e 2N X 65+1-13
Z (DeE ’
€l (- EL D eet, Yeer) | O(Xt/}rt)zg_) % i_ 1“?«*%4*&«11(9!»%))

Awm*l’t"‘“l( (0“%0' <i ,tblel\ OL<1} 7Lvstv"(‘x7;«¢

* Pros]. ) Cibls Semplis. (XY) L esame X-i=Yog g “Y:
Stp 1: o T E {9, ”',"3
”bf 2 Z™~yrLe.1] /
’(@"f S- XKI:{ T :%gé IP(XIr:“'( X—IZX:',:>

P

Y1 i T Y &4 PO Er)

opper bsund L O (x5Y7) ) £






Cose i: 1 :] L“lﬂzob‘ heppevs P 'JVT)

Xt ¥ —
ofrrt ¢ — %

£

>(/sz — ELOCXY!) I J\E::j ,X-z:\(_—(] .
l?(zl';'ol‘h

Cose 22 TEH300)

L D¢ %Y/)i R 1%@‘3U&7):]:1
H)( D= |— H o7
o



\ IP( Xj/_'l‘i‘l Xaz_) ’"l‘P(Y{:—(—I Xa:.)l ,(ﬁ_hﬁ H

X~ =15
borves — || X X
o ‘7( I + [
A ' 'il('*/f) AC) %?l(ll—) '\') (f@e)
AG). J\(j—(*'f) ’f“/% &)‘J“?I('tf:) AQT)U[E;‘ T ACF)QL:CA/F)
&) {f{? &) 1 >
= ﬂ 2 X3 = = YT 3 X‘ —L
A 56—61\?,237[01( 0’ ) ) A T 56dINE i3 sz( {«’.) )
Y5 >
clewm bex) & | toult (.QII)\
&
1
A_(‘ﬂ 69’ v A_L“)&—'G‘ A_(:F) e 6, A(‘ﬁeﬁ’
1
(A2)*« (47)*+ A4 (&™)
" - 1 AGF) AC‘)
< \ & -e } - g
2 te*e™ SR

=1



(AT (4"
2 L
= () ()
= (A"~ (3}”)1—&2 >

= |tanh (8 |
@?I

R Pw&éf(\ﬁ, S cews ‘%&U
EL Doas) | X =]
é—L'O “+ <[—— H_&L‘o)i
L > 32 1@Lz93>2+1(z~t&~waw)}

oéaf

(7— —t_L bec) lﬁauh(@M

A< gt 00

Hofree= 4 rondom Groph .
037 =10 1 08 | xizo
N=20 — i . =
02 - =0 06 r N =0
S M\ 6§ =0.2 S L 0=05 |
01} . tanh(8) = 0.1975 ] tanh(6) = 0.4621
— 02 | — 1
0 R 0 : : : '
I 2 4 8 16 2 I 10 100 1000 10000 100000
1 1 ’
C(t) = — 0)zi(t) L= number of steps



