Mat-1.3602 Stochastic Analysis.
Ezercise 24.4. 2008  Azmoodeh/Valkeila.

1.

Let H be a predictable process such that [° H2d(M, M), <
00, where M is a continuous martingale. Let 7 be a stopping ti-
me such that [ HZd(M, M), € L*(IP). Show that the following
processes are the same, and they are all martingales:
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Compute IEW,! using the fact that IEW? = s and the Ito
formula.
Let X, Y be continuous semimartingales. Show that

XY =XoYo+XoY +Yo X+ (X,)Y).

Let h', where ¢ = 1,2 be a deterministic functions with
E [~ (hi)? ds < 0o and W is a Brownian motion. Define M, =
Jy hidW, and N, = [; h! [ h2dW,dW,. Show that M and N
are martingales and that IE (N, M;) = 0.

Show that the process W, — fot WS/S ds is a Brownian motion

with respect to IFX, but not with respect to IF". Hint: direct

computation. Use also the fact that orthogonality is equivalent

to independence in the Gaussian case, which we have here.
Find the value of the stochastic integral fot WeeWsdW,.




