Lecture |
Recall $eom last lectuce...

Wdiss - WP Wﬂ’.\/ = W-af

T

D(SS'P&%d How MM(,L\ wark Was wasjrut Ezmse, 79.4
\/\/M‘Q Were [MP«"’E/\f and. WO—(\M 7[17 mD\/é,sz/cly

Dne. W % SQ/Q/W wosted. Wwork s to ool

ﬂj(m (‘//(/ 12 Fo&e/éé NM AA 0

= wclss W
M STLFG,JCLL\

Comp Ness

Haw Aoes P(W) Compqr& 1LO P(’W) ?

—Plw)

/\ Pld) W
\ Plw) ~ €
P('w)/ AFQ‘( /H’lQ/ A AZ\/b('e\/ = O>

( Vel 75“0 Prace,éé

i <\;";\1/\J



Wlﬂevx \/\/m\/ % V\OJ( V\QCC%M\b O)

P(W 36 WAAS , S
2 :6@ CV‘oo[Qs FIMC!LKNLW\ [heorem
P(-Wyss)
{ (Hw)
- w‘;s 7, !
<6 B & >: 1 Jensens

' Jnequalit
(jow-‘bymliu E%unﬂn%) 3—5\7 <Né\ss> 20

MO MDCH‘W L\ow \Ljow pnM) 9owf '{MPAJﬁ@nce, | [
&\ﬂw < reamre movre ww,é on M@Mf& ﬁwm /'7[
(jOVL WMJU tm@.n}%e,simlu@ s‘low\/y ad 5%@@1

)N ﬁin'x/r'éf”/'omh

ene
l)ojfb\ 3 e«\%\j&

wiisea ) the e,njmp +f the bath
g
|

Wil increase (on auefaje)

—~ BM&M%%&SJQLW rpﬂtwns {77 HEK W@V\éﬁ stede.
% U/;J) ts entropy Aid not change %72244@/
D Hie botls rncrease i e/réropy méans © the
N wniverse. ' has increaced in eo'fro'p\/q




%M\JW%)Wa second faw holds _on

oenage

Where doos Hie Croks Fluctnation Theaream. come from®
A Sjmme}rj_ LeJC’-f See ...

— Short — — ﬁonj —

AH?) A ﬁm&'iep@nlmt Pm’f@cw&) hera
SFQci{y‘lf\j 'f{,tg/ Iﬂﬂjﬁ/\ oy O IEW\C‘HOY\
D{' {T‘(Meﬂ

Al)
stact e libruted

ot short fongtl < Ly
< Shorf

¥
: F-‘na.l time
“ -F[MZ/ T S (ast {'eMpw:h«re,)




AN F A

~

C/OMP ~Ness

rme'FeVCPSAL >

Alr)
Ao)=AT) AT =R)

stack e%mlélom{‘ei PLJC

\ <y
& Sl\orf

O T(me, "r

These PloJCé only show the ﬁlne d@peﬂd(?/lce/ 01[ the
controled J@jme of freedom (A) : but there

1S Also Q ﬁ}jhw[}m@nsion% %m)euLorj ?(t) {’@“\rfl
ﬁ\e Polymer corn[‘«jwmﬁon as a ‘(W\(,Jg}(m (ﬂC 1%6



HOW Pfa‘oaua ore ﬂ% Varioms %fc;jwl’oﬁes x (t) 2
CMOVEQS)
T}le answeyr ﬂ(QPB/W(S on ﬁ\& nox{’ure ‘DG H/IQ, ijnmvu“c,s)
l\‘et) are ﬂth l)eM(S D% H/L& E)olj/v\e,(‘ Modinj &Lwrciif\ﬁ %@:
- Newtons Laws?  (MD)

: Lod\ evin Ajnm]cs?‘ (dymmzcs ﬂmf mimnics

ﬂ\e &\C\l’u/{’ O“( £D|\I(’/l‘t ﬂ\ﬂ)»ﬁL (\a/\p(ow\ E’d@Q)

For the simplest illuskiabion of Fhe Crokes ceselt,
WNe assume Newfo(\fS /anos CHW}H'O/]'(M djnc\mics>

Kzu? 'o(e,u
\,el[s H/\M/Q ng% {m{y 0][ Fraj(och 1Li me. re\/ersej,

Alt) &= j\({;)

l“mr\e/

K&/wsi

})WJE &«@So tﬂ[ %fzjecztarj YL/'/na fel/&“%ﬁ
m (W@MBML@C I/\rlel ﬂéllmenﬂrwns)
(-

le
??('E) @ ;;(‘H BO‘HA Pmss ‘H\erl\ 'Hw/ eXacl Soame—
CMovie) é@;;;i CMovie) S(Lzm&q@e/ Up foiyw\ef con'p{jumf(,\(m\s

£u+ In reyesse oriecr.



PISE) | ALY)) = 2 (D) Pobabibly of o movie
gJven a ‘Forwmi Pro‘focol

~ ~ N |
PIRE) I ALE))= BAF W) Pbabibly oF o revercat movie
qven a reversed Pmﬂ[oco,(

rn

WL\%JV 1S Hle/ m\aﬁv@ PF (SZ (JC>>
Pfobab}[;'@ O“F ﬁ\gs@ ‘/LWD ? E{():ZJ (‘lj))
Pro\mtjnl‘@ +L\ﬁ—(f O

- _ PFOXDABUJF mﬁ , YR
PF(X (t)> e inhial \ZOMU%'IOVI " +rﬂeojwij) I(\\{(AL?/QJ-
% (o) A X (o) and saéjwt'

to AlE), will geld % [5)
}A\ (’/OY\A\\{}IIOY\OL/@ Proba(aili‘é‘]

_RE(X[0)
e ¢ )

T ame  PEBIRe,AW)

For HaMiHoniM dyn&m}cs) +A;£ IS
Like 4 & ][Ma%}ﬁn — either O or 1,




5 )
_Re(Xe
o @

PR(§ ) = X PR %(@,KU:))

QUK(E)
QAE) and QUAW) are ditferedt!

QUAL) - M?PMA[%ME{M constant foe /4 po/ymr
cvnﬁﬁwﬂ/ﬁonﬁ with I\ = SL»D(JC distance .

QLK@) : MPMA[MEM Conlea/ne ﬁr A/Z/ pO/jMef
Cvnﬁﬁwmﬁom with N\ = /(zmj distance .

P]:(?(tw — 6’@6@(0))/@5%0(1]
= PR(%/(H) 5@6&(@))/[:\)/@0@

— e”@EWO))/QSAort
_Re(XM)
Iy,




s E(Rl)) fhe same as E[i(t))?
(H&M\\Mofﬁa/ﬂ &vnw 03)

CM ewﬁmﬂ \,

Bﬂwvwe/ e canllro[ /1(15) we Can do work on The
§j51L€M M/[vlj or remmfj &/lefgg

) E O)) \/\/ okw\e, on {—b\Q, S jS‘l’QM over JV\Me, \

PF(;(M _ o PERE) / [\)SAO(JD_, &(3\/\/[?@5):) BAR
~ - —
5 _Re(XM) )
PR(X ( )> e Q/C\)/@ﬂy}j
where o BAR _ _ﬁ'l”i
Y shoct
AR = A(/@Mj ) - A(SL\”J@) = Wyey (SL‘”JDA”@Wj)
_—y PlJong )
B ”kg\ﬂv\ P(Sﬁ\ok;t)

AA 18 wa reverénlole/ work l)uLJC \/\/[X(Jc:) [S ]LL\& Ldor/{
(V\MLSMQA I J[r/jeuj[ofj x(Jc w[AwL\ Was dyriven (r(‘eVer"s»LZj

by \It)]



\/\‘6 NowW \f\c\\re PF (

How does J(Lis P<\’\{J\ee> _ Q@V\/&%
di €80 rom ... Plowl,)

\/\)6 wowlo{ LIZE TLO Cﬁ/e/%PPeés H\a LHS In ltermg b\c
Work mH«@r {’L‘A«\ JrLe qu Mov)e ;(f),

P]:(fdt)) 1S Super L”jl‘ ﬂ(r'm&nﬁonﬂu(_/
{
SPO/f/‘lWC(‘aS ﬁoca ‘(O!’Lf O]C Q\/erj MmoOnomer af
every frame of the movie.

I Can Alm\y

ﬂ(rl/VIMSI.on AK

macsinalize to jeJr 2 Jon-
1y

s

( (Y Aistribution

R = [axD R ((0) 8 (W W [Fen])

W
Add wp the probability of every movie
that yie\ols wal& \/ﬁma W



P(WJ:;9>

one Vociaole (W

A \t\/vr\c}V\OY\ o{l
Los)

/\

| \
A” /le/;'e} A“ Mov;'ej

with WA;Z with wdisg

Jaze) RF) PUED S0, 2 W Fe)

digs diss

- W [x(f])

5 dis5

_ eﬁ\/\{ass fdf(t) PR(%/(H) CC(W dis

J lﬂS]LGAA D-F vamrhin? over

-porwavw( Movieﬁ) St pler
revecsed (% )

< P LRI R(F D) S (W ;\ALL}&D
= G/GWA;SS PR(_M)

¢SS

_~ PWyg) B Wy
__> d1s¢ _ 55
P(‘ \’\{Al%> y




P(Nd'\%}

b Mmj ery Lot

P‘AMM\? 3 IOW(’X

N




