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Can be solved as the limit of interacting particle systems.
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transition operators: transition rates:

ot (n) = n+dx, R (n) = FF(n(x)),
r=(n) = n—dx R~ (n) = F(n(x)),
e ) = n—0c+8, REIm) = plx.y)-n(x),

Reaction functions:

0<FY<F~, F(0)=0; FT —F isdecreasing

Dynamics: n jumps to (n) with rate R?(n), for all a € M.

State spaces:
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Construction in E,,

®™M:  m-truncated version of ®

X i < ] - Ux i S - 4
F(X’H’m(n) _Jn + ox if n(x) = m—1 F(X’Y)’m(r]) _Jn ox + 9, if n(y). m-—1
n otherwise; n — Ox otherwise.

E™ is compact: L™f(n) = > e R2(n) [f(ra’m(ﬁ)) —f(n)

Lemma Forn € Eg N E™
(1) monotonicity-m — ®{7(n) is increasing.

(2) convergence- For any n € Egp, almost surely there
exists mg = mg(w, n) such that

[P7(w)]e(n) = [®(w)]e(n)  for all m > mg, t > 0.
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a:V = (0,1 st > alx)<oo Norm: [nll, =) a(x)n(x)

X

Non explosive diffusion: 3C, Zp(x,y)a(y) < Ca(x).

y

Obstacle: non linear rates

“Supermartingale” estimate

(C+1)T . R
e 0
P( sup_[lne — ] >A> < Vo ]l
0<t<T
Extension: 1, 17 € Ea, (1) T 95 (n) € Ea
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x,yeV
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A Family of IPS

Laf(n) = > n()p(y) [Fr™) = £l + > For (0 ) = £(n)]
x,yeVv xeV
transitions rate + ; Fo () [Fr7) = F(n)]
jump n—nY n(x)p(xy) |
birth n— et i (n(x) mass-scaled processes
death n—n"  Fo(n(x)) % (77."(X) . V>
n= , X .
Macroscopic constraints forall A > 0, "
{'imnmi [Fr () = Fr Q)] ==¢5 (sup [n2(F ()~ Fi () — (=¢)| = 0.
iMoo & |F (nQ) + Fa (nQ)] = ¢t { A
I = [F,T( ¢)+ F (C)] ¢ supH (C)+F;(C))*CZH%0~
C<A
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Tightness

a-ball in V:

IC Truncation:

Uf approximation:

no esCape:

oscillation:

B(r):=={xeV]a(x)>1/r}.

nr . PL(nlp(r)
G = R

sup P{ sup HCF—C?"HZ&) -
n

) — 0.
R—00

0<t<T

sup P sup HCt Lg(R)e

0<t<

sup sup sup P
0<ép TETT neN

(

(s (X) = €20

— 0.

60%0
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a-ballin V: B(r) :={xeV]|a(x)>1/r}.
IC Truncation: (" := L(US;B(’)).

Uf approximation: sup P | sup HC{’—Q?"H 25) — 0.
n 0<t<T

no escape: sup P sup HCt ILB (R)<|| = ) — 0.
n 0<t< R—00

Grap) = 2| > €) = 0

oscillation:  sup sup sup IP’(
(50%0

0<ép TETT neN

Tightness: sup sup sup IP’( ¢ - >8) — 0
0<do T€TT neN H (7+9) H do—0
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Dynkin Martingales

M = (@) 1) - [ L)
t T t 0 0 n s)as

In particular, for £(¢) := ((x), f, (¢)L = {(x)¢(y):
Mt = o) — CB(x) — /0 Lo(¢P(x)) ds

M P = () = GG () —/0 Ln(¢5 ()¢S () ds
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solution to the local martingale problem associated with L.

t

<MfX>Mfy>t:/o axy(775)d5
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Martingale Problem

Lof(C) = 2o, OxF(O)(DpC(x) = [CONTF) + 5 Xy 050y F(O) Lx=y [C(X)]
L, — Li: fe{ffy|x,yeV} A >0,

lim sup ||£"f(¢) — L*f(¢)]| = 0.
" lcli<A

<MX7L*7 Mny*>t = 1xy/ (C:(X))Z ds
0
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Constructing a Gaussian family

By the Martingale representation Theorem we can construct a
family of independent Brownian motions { B* },cv such that

almost surely
t
X, Ly * X
vt = [y ass.
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Constructing a Gaussian family

By the Martingale representation Theorem we can construct a
family of independent Brownian motions { B* },cv such that

almost surely
t
X, Ly * X
vt = [y ass.

This means that
G =G0+ [ (AGE)— (G0 ds+ [ (007 a8y

We have found a solution to the SDE on the infinite Graph.
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Convergence of the full sequence

Uniformly in n: P(||¢™" — ¢™F|| > 6) < e
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Convergence of the full sequence

Uniformly in n: P(||¢™" — ¢™F|| > 6) < e
C.n,r s C.*,r C.n,R N C-n

<e <e

C.n,R - C-*’R C.m,R N C.m

19/19



o e

Thank you!

(AT o —ng |
A .

P( sup_[|ne — il > A> <<
0<t<T
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