MACROSCOPIC LIMITS AND
FLUCTVATIONS FOR THE
ALDOVS-DlAaConIS- HEMMERZIEY PrRoCESS

g

e _ ; : : 'Z"'--;\ _ :
@ e e e @ )
i v I z.
at

STATE: 2()=(2,(0):/€¢Z)
?d (f) & R . = LOCATION ¢E PARTIZLE 4

Z_q(8) £ 2,(€) For ALL 4,

- DYNAMICS: % PARTICLES JUMP LEFT

¥ 2Z; JUMPS AT RATE Z— /-4

MEANS : WAITING TIME OF JUMP Has E%P.
DISTR. W. MEAN (Zy—Z/=4)" 1

/ P L
-* NEW LOCﬂTMN z" NS :;UJ“*:N;(?,'.4 ’ gj ) .



NTERFACE PICTURE

STICK MODEL PICTURE

= - =
7[: ) /=g =SLOPE IN INTERFACE PICTVRE

I e A :
o R ity I ] et
Ll&m‘:?{"i&df’. P e A e i e e . , . A
= AR ﬂ. .‘,‘L.- LR i e T e
detml e __.;.;;_-_::;_:_,;f e ,"'-:.' ¥z N Fed SRl _'_-:'- -':‘--.‘-":;-'..—'.~:'.".'" i .
= et i T Pt e i
e R R e s

STICK PROCESS

| | [ 1eeGeeR)




TueE QUESTIONS

~ulxt)

‘f LAWS OF LAR%E NUMBERS
—'2[“]("*)—“‘5 Mf” )
b
LS ped — > Sptutdels

. N=» o0
[pa]€ < [nb]

2. FLUCTVATIONS 2pa0t)=nui-) o
A 5 — —> J(x,t)
n

s ERE S -n I(r)+°(ﬂd)
P{z[“] (nt)=nulz,) S nrf=€

1. TYPICZAL




HISTORY

HAMMERSLEY 1992 :

'(N 4’(5(1—)'—'2
w0 ¢ -2

/N== Iena-H. oﬁ '1\'(,)_' :

MAyers fntespnys T [
$u£s¢1_ o{ a vandom ™ (3) ..--*"T“ T
TC £ Sy =il 5 |

VERSHIK - KERoV 1977: <=
LOGAN-SHEPP  |977: ¢ 2

ALDOUS-DIRLONIS 1995 :

pnExpard Hammersley's rdea to oo parhicle
- process , ° dapt (ROST 1981) +o s *uaﬁy
process and prove =2 wfo recourse

Yo combinatorics of permutahons (Yownj
oll'cﬁran:)

WoRK CONTINVES: Most recent cn*u‘n()r

original pf. of c=2 5) LROENE Boo M
2 000.




LONSTRUCTION W, CPACLE TIME F0iSson
PoinT PRoCESS X

! !
it | =
| =
x_'é ,,_._4.! B =t
e o ®==< ] .;i %t [
.’ : e m.é . e
< Z, z, 2y E >R

contains 7}9@% f m Pom'l's f

LEMIA 2, (t) "n'?{ 2,00+ ﬂ’;(z-k,f)}

k<aA




SPECIAL CASE: z;(0)={ 0 for r=o

oo =1
A Ze(t) 2,(¢) 23(¢)

t T °

L ?f%}W):= MAX. # PoINTS ON fPATH (N (ob FJX(‘%%?/

A
nl— ﬁ/![ Rt
e
&ﬁ %
AT L .
gﬂf:erada(a‘lfw‘iy : L (”; ”) \ -

n

Cor: %F(Ex],n%)——) -2’5;:';




STEADY STATES
| Z
pS:= proBAB DIsTR. ON [0,) > g'g.-}.'ez

P
AR 11.D.ExP’s w. E[p.]=¢

THEOREM:: fvf}o INVARIANT FoR 1z(wrt).

5J’-'<oo

{t__ )
JUSTIFICATION = | BY ANALOGY W M/M[1 @ueves

ASSUME STIckS INDEPENDENT EXP-R.V.)s,

RATE (g,—) 7, +u E[?_1 __:: 1{7." /“}

?
Vf(?:)RHTEp/ A (e =V Z(f]a"‘ u) ‘RATE ( O+u-> ‘7}\ =
% _“ = 1.’-1- v
e U % § oy o1

oK

DETAILED BALANCE HOLDS FOR ?,.

= CAN FoLLOW QUEUEIN§ ARGUMENT
To PROVE INVARIANCE.

?




HYDRODYNAMIL L MIT

HYPOTHESES: A SEQUENCE f?"(-)} oF
ADH - PROCESSES ; A LEFT-
CONT. NONDECR. FUNCTION u, on R >

Vye R y . 7"—2’;’] (o) = uof)/) IN PROB.

n-p»p O

-+~ TEcHNICAL ASS,

THEOEEM Y (x,t) € B x (0,00)
/EV"'\ "_"' 2[,,,:7 (ﬂ‘t) = U(X 'f‘) I Frol,

h= 00
The determinishe hmid ulnt) s given b)/

ulx,t =Ji23c ;“o{j)"" (x=y)* ; (HL)

.Jf\.

::;-fi.#_—-.i-'RE M A R K | ,‘_',x_? Comef frOn\ {I'N "“" F ([ﬂ

(HL) => «® is a week gl 0;5 (“X) =0

- U
u/-é::o °

Under some res on Uy 5 i's +the UNIQUE
Viscosity <Sol.




PF OF HYDRODYNAMIC LIMIT AND ¢=2

1
1. 2[“] (hf) (n f { 2[7]( ) + ([hﬂ-Inﬂ n%)g

" iz

“o(y) (*"Z)
ctt
-z[m](nt)—> ulx,t)= - inf | (hi) ?

Z.To cirecveiaTe e -
Equlbriam : 2,(0)=0 , 7 (o) iid Exp }'-)
Ez,®) = - f“ t

§' Te pil: - - 2, m —>u ( 0, 1) -,mf { £yt }

:'.-..--—-‘o ¢
= c=2 )




EXAMPLES OF MACROSCOPIC EVOLUTIONS

A <o
SHoCcK A > u,(y) = J+J
f 7 ?’; 3?0

r(x,f)

STick PROFILE

pOt) = uy (x,t)




FLUCTVATIONS

A INCREASING SEQUENCES
(BAIK - DEIFT - JoHANSSON )

where +he TRACY-wiDOM DIsTRIBUTION def. by
F(t) = exP( [ -ty o )
* )

u solves +he Painleve’ IC eqn

3

3 -

¥ 4

x*m -

= TR '-: s 'L L0 s -':'-"-'n = . . e
i R é D rg o S

J?RACY 3- WI'POM l‘?"‘# F = lanu"‘ dan‘r -for
(Sca/eJ) m ax ea,enva]ue £ reandom NxXN

Hermitvan matrix M

dM"*—L' sl Trdm d(Re m,. )J(ﬂmmJ
‘< p
{quE)

P2 = 20 + 35 ) —> F(d

N-> 09




FLUCTUATIONS
DIFFUSIVE SCALE 4/n IN KYDRoODYNAMIC LIMIT

® INITIAL FLUCTUATIONS TRANSLATED ALON&
CHARACTERISTICS OF P.D.E.

NO DPYNAMICAL NOISE AT THIs SCALE

LET u(x,f)—yli\)c {“0(7)4“4* (x-)') }
%

I68)=fy: ubnt)=up(y)+q5 =y}
3, (,t)= z?"*?("f), nu(xt)

Yh°

THM  Suppose ;,.(-,o)—d==m>-§°(-) IN THE ToP.

UNIFORM CONV. ON coupnc.‘rs AND ? ¢-)
"’ Eomee FiER e
4 (% CoNT THEN

,&}m '§ (, i')—% ? (y 0) =0 \'-nProL.

n—=> &9 yéI(":

4, (n,f:)—‘!—%» Clx,¢) 1= o % (y)
yéI(":'e)




“poed g g (46 — nu(s, )

—M*é‘{ -(o) +’—,(P'*7—A nf) — nufx -%—)

AL N

)\. {3& (o) + ([nﬂ-[")"l nf) —nu(x,t) ;

By?
yel (x¢) 4

< b (x,+)= u, (,) +«, (t-)) f-r }é I(X;f)’/
[z[n 71 (0) —nwu, (]) + r[;] a.""]-l"ﬂ nt)- ﬂ_(gl., }

O(V“) O(,. rg p7]
o - - \
éf gn{”ﬁ"} - "&A’é ’@B -%‘ f) /'M kL

y€1ix



CHOCK CASE

a

- B = oo N - e e e v ae v ==

IG,6)=$y%,

ELSEWHERE

I(&t):{{fx— Qtf}a %> X




PERTURBATION OF THE EQUILIBRIVM

?_70 fired refevence slope .
ﬂé{Q;;) ‘u/ f-tf::d..%g FuncFlon

Imha”y (o) sum of EXF rv.’s w.,
E[zk (0)] = k_’_ + n' FVo(;‘)

2[nu]+[2n"'t?] ("“P\'-) = n”F-L' 32 + nX %

+n Pvi,t) +0(n'"F) as

t X
where Vixt) = y;v&f‘; (y\+%L}",




