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Abstract: We present a probabilistic method in order to represent the vis-
cosity solution of the path dependent PDE:

∂tu(t, φ) + Lu(t, φ) + f(t, φ, u(t, φ), ∂xu (t, φ)σ(t, φ), (u(·, φ))t),

t ∈ [0, T ), φ ∈ �,

u(T, φ) = h(φ), φ ∈ �,

where � := C([0, T ];Rd), (u(·, φ))t := (u(s, φ))s∈[t−δ,t] and operator Lv(t, φ) :=
1

2
Tr
[
σ(t, φ)σ∗(t, φ)∂2xxv(t, φ)

]
+〈b(t, φ), ∂xv(t, φ)〉, for v ∈ C0,2([0, T ]×�;Rd).

The viscosity solution is a function u : [0, T ] × � → R defined by
u (t, φ) := Y t,φ (t), where Y t,φ is the unique solution of the backward stochas-
tic differential equation with time–delayed generators:{
−dY t,φ (s) = F

(
s, Y t,φ (s) , Zt,φ (s) , Y t,φ

s

)
ds− Zt,φ (s) dW (s) , t ≤ s ≤ T,

Y t,φ (T ) = g
(
Xt,φ

(T )

)
,

with Y t,φ
s := (Y t,φ(r))r∈[s−δ,s] and Xt,φ

(T ) :=
(
Xt,φ (r)

)
r∈[0,T ] (is the solution

of a forward delay SDE).

Applications to the mathematical finance are also envisaged.

1


