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(¢L)"
Sef = exp(tL)f =) ——f forf e Gy(S)
By duality S; acts on P(S): S¢ o = put is defined by
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To complete the construction: exten5|on and regularization.
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lm:S—S, meM.

rates {r(n, m), m € S}. Formal generators

Lf(n) =Y r(n, m)[f(Tmn) — £(n)]

m

V = Z: uncountable state space
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Aldous’s criterion. Probabilistic version of Arzeld-Ascoli:
1) S|,.|VpIP’[XtN ¢ K(t,e)] <e

2) msup P[X"N : /' (XN, 7) > €] =0

lim li
v—0 N

Then there is a subsequence { N, k € N} and X* € D s.t.

XNy x*
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A continuous adapted process (M;,t > 0) is a d-dimensional
Brownian Motion if and only if

(Mo — () — 3 [ Br(me o

is a local martingale for all f € C2(R).
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Martingale problems

A continuous adapted process (M;,t > 0) is a d-dimensional
Brownian Motion if and only if

(Mo — () — 3 [ Br(me o

is a local martingale for all f € C2(R).

Theorem:(Lévy) If (M, t > 0) is a continuous real valued local
martingale with .
(MA, MP)e =ty

then M; is a Brownian motion.
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Proof (Lévy)

Goal: to show that M; — Ms ~ N(0,t — s) and M; — Ms L F;
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Panorama

[ Xe — Xo — [1b(Xs)ds = M, ] [ M = [{o(Xs) dB ]

Problems
Particle
systems

[ Xe = Xo + £ b(Xs) ds + [ o(Xs) dBs ]

Y
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- ?(S)

Thank you!

(X=X~ fib(x)ds = m ] (M = f3otx) 8. )

Martingale

E[ei)\(Mf—Ms)lA] — P(A)e_)\Zp(t—s) e ]/ Problems —
systems s

(X = X0+ Jgb06) ds + [ o(x) B )
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