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The Feynman Kac formula establishes a link between a solution of a parabolic second order
PDE and probability measures solutions to a martingale problem:
Under regularity conditions there is a unique solution v to the PDE
∂uv(t, x) + La,bv(t, x) = 0 , v(T, .) = h with
La,bv(t, x) = 1

2Tr(a(t, x))D2
x(v)(t, x) + b(t, x)∗Dxv(t, x).

From the Feynman Kac formula v(t, x) = E
Qa,b

t,x
(h(XT ))

(Xu) is the canonical process, and Qa,b
t,x is the unique solution to the martingale problem for the

second order elliptic differential operator La,b starting from x at time t. The martingale problem
for the differential operator La,b has been introduced and studied by Stroock and Varadhan (1969).

We generalize this result to the case where the coefficients a and b of the differential operator
La,b are path dependent.
The functions a and b are progressive functions defined on IR+ × Ω where Ω is the set of càdlàg
paths. This means that for given t, a(t, ω) and b(t, ω) can depend on the whole trajectory of ω up
to time t.
We construct a progressive function ϕ solution to the path dependent PDE:

Dtϕ(t, ω) +
1

2
Tr(a(t, ω)D2ϕ(t, ω)) + b(t, ω)∗Dϕ(t, ω) = 0

ϕ(T, ω) = h(ω)

The first step is to define notions of regularity for progressive functions.
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