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Lemma 0.0.1. Let T € (0,00), let (2, F,P) be a probability space, let ag € R = R, d € N, be
infinitely often differentiable functions, let ug € C'2 ([O,T] X,Rd,R), d € N, satisfy for all d € N,
t€[0,T), x € R? that:

(%ud> (t,z) + (Azug) (t,x) + g (x) ug (t,2) =0 (0.0.1)

Let W4 [0,T] x Q — R?, d € N be standard Brownian motions, and let X% : [t,T] x Q — R,

deN,te[0,T], s <€ [t,T], x € R we have P-a.s. that:
t
X = g 4 / V2dw? (0.0.2)

Then for alld € N, t € [0,T], x € R? it holds that:

ug (t,2) +E [exp ( /t ' oy (X,f”t"”) d7~> "y (T, Xﬁ’t“ﬂ (0.0.3)

Proof. Let T € [0,00), and let (€2, F,P) be a probability space. Foralld € N, let V € C1! (Rd x [0,T7, R)
be V(z,t) = aq(z), let o4 : RY — R4 be given by o4(z) = diagy (V2), let pq : R? — R? be given
by pq(x) = 04, and finally let f(¢,z) = 0. By Feynman-Kac and substituting the above, the

following expression:

0 1 "
(aud) (t,z) + 3 Trace (o(t,x) [o(t, z)]" (Hessg(uq) (£, x)) + (u(t, x), (Vauq) (t,x)) + V (¢, x)uq(t, )
+f(t,x) =0
(0.0.4)
is rendered:
0
<§ud> (t,z) + (Azug) (t, ) + ag(z)ug(x) =0 (0.0.5)
Note then that Feyman-Kac sates that the solution to (0.0.4) can be written as:
T r T
u(t,z) =FE [/ el VXA £ pYdr 4 e Je VXA () T) (0.0.6)
t



Where X is an (2, F,P)-adapted stochastic process given by:
t t
X, = x—l—/ pa (X) dr—i—/ V2dWe (0.0.7)
S S

Note then that the substitutions then yield that the solution to (0.0.5) is given by:

u(t,z) = E [exp (/tT aq (X) dr> ug (T, Xﬁ”)} (0.0.8)



