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FBSDE

Let W, be a Wiener process, defined on a probability space
(Q, F, P), F: be its natural filtration. Consider a FBSDE
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If b,0, f, g are deterministic and Lipschitz continuous functions,
there exist F;—adapted processes (X, Y:, Z;) satisfying (1), such
that
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Nonlinear PDE

If u(t,x) is a classical solution to
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u(T,z) = g(z).

then Y; = u(t, X;), Z = v(t, Xs) 2 ua(t, Xo)o(t, Xp, u(t, X)),
solve (1). At the other hand one can use (1) to construct less
regular solution to (2).



Discretization

A natural time discretization of equation (1) is
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Here X{' 2 x, Y 2 g(X)), h 2 % and t; 2 ih,i=0,1,...,n, and
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AWiy1 = Wy, — Wy, E; denotes the conditional expectation
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W, simulation

w8
(n-11V5|
Set
2/5|
i

-
Wii=vh) e}, :

. 0

J=1

where {e7}7_, are
{1, —1}-valued i.i.d. with
Pl =1} =Ple} = -1} = ™
0.5. e




Numerical examples

Consider a simple case
dX; = dWy,

dY; = Yy Zy)dt + ZidWy,  Yp = cos(Wr),
y(t) = U(t, z) solves the Cauchy problem for the Burgers equation
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Explicit solution of Burgers equation
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G(t,z,0))do

e(y) =U(T,y),

T=T—t.



Explicit solution give us Yy = U(0,0) = 0.5564803023, and (3)
with different value n give

n 100 500 2000 4000
Yy' | 0.55588 | 0.55636 | 0.55645 | 0.55647

Figure: The solution surface with one trajectory, n = 500
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