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Asymptotic limits of random walks via generalized gradient flows

Anastasiia Hraivoronska (joint work with Oliver Tse)

Random walks as generalized gradient flows Question: Under what assumptions on the discretization does

M'W'A"v Let G" = (V", E") be a graph, where h = max | e|. the random walk converge to a diffusion process while preserv-
ecEh i i 2
(A‘N‘Vﬂﬁﬂ‘ The distribution p" € 2 (V") of the random Ing the gradient structure:
%ﬁ%{é‘%’ walk satisfies:
A‘WMM' o,p" =Qph, Assumptions
\VAVANIVAV,YAN - o
ﬂﬂmmw (QeM)(x) = Z( ") = "(x) k" (y, x) - ¢-reqular finite-volume discretization;
7T 7T - Lower bound: «"(K,L) = I(KIL).
T /1T
with jump rates «" such that x"(y, x)n"(y) = «"(x, y)n"(x) =: 6"(x, y). - Upper bound: sup sup h? Z K"(K,L) < 00;
The random walk possesses a generalized gradient structure with h>0KeTh [ egh

entropy &, and dissipation potential %, i.e. there exists j* such that | | | martinaale: MK Dixe — x.) = 0
the pair (p", j") satisfies: gale. Z K"(K,L)(xg —x,) =0.

Legi}
(CE,) op!+V-jt=0, (EDP)  4(p" j") =0; Convergence results
T dp" 1 dp
. . h :h . h._ —— .
H(p", ") = J Z(pl, 31+ Dp(p]) dt + &) — &(pp)- ("M e (CE) = (p, ) € (CE), u'i= 7 —ui=
0 - Entropy: &,(p") = Ent(p"|n") — &(p) = Ent(p|n);

. . . . - Dissipation potential:
Diffusion processes as Otto/Wasserstein gradient flows

The diffusion equation in @ c R4 ligiionf%h(l?h,jh) = %(p,j)= J
Q
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where 7 (p", & =2 >, (£'(K, 1)) yu()ut(L)6" (K, L);
can be interpreted as a gradient flow of the relative entropy . . . (K,L)eEh
&(p) = Ent(p|m), m ~ e Vdx with respect to the Wasserstein metricin - Fisher information:

2 (). Then the solution can characterized by EDP: o
. . D(p") = VVur| oMK, L) — 9(p) =f (v, TVu)dr.
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