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Classical Poisson equation Two formulations, Two algorithms

1) Weak formulation: (PDE viewpoint)

Physics Stochastic Optimal Control EIVO(X) - Vi(X)] = E[(X)(h(X) — B Ve € HY(RY. ) Vﬁb

A6 =h 6= P¢+h

¢ 1S the electric/gravitational potential ¢ 1s the relative value function Algorithm: (Galerkin)

» Select basis functions {4, ..., ¥u}

error

Weighted Poisson equation and Problem statement

» Solve system of M linear equations Vo) 5
Weighted Poisson equation 2) Semigroup formulation: (Stochastic viewpoint)
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> p:RY — R* (prob. density) P, Algorithm: (kernel-based) o Wi,
» h:RY — R (given function), h := [ h(x)p(x)dx - " - » Approximate P with a finite rank Markov operator “ . o
> ¢ : RY — R (solution) N . . .
N ' N Po(x) = ) kd(x,X")p(X')
Input:  {X',..., x"} "%, X d(XN) i
Output: {¢(X1), L ¢(XN)} » Solve the fixed point equation iteratively
[Coifman, Lafon, 2006] [Hein, et. al. 2007]
[R. S. Laugesen, et. al. SICON, (2015)]
— — Numerical result
Application: Classification
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Application: Transporting densities Error analysis
Input: {XJ,... xé\’} ~ po (prior) T Galerkin Algorithm Kernel-based Algorithm
Po Pt 1
: 1 Ny 1.0 3 M : -
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