MATHS858D Maria Cameron

Homework 8. Due April 17

1. (5 pts) Consider the mesh

Let {z; }évzl be independent Gaussian random variables with mean 0 and variance 1.
Consider the Gaussian random walk By (t) defined by

By (0) =0,
By(tj) = By(tj_1) + z;Vh, j=1,...,N,
1

Bu(t) = o [Br(tj-1)(t; — 1) + Bp(tj)(t = tj-1)], tj-1 <t <t j=1...,N.
Prove that this random walk satisfies axioms (1)-(4) of Brownian motion at the points
t;,j=0,1,...,N.

2. (5 pts) Consider the construction of a Brownian motion via the refinement procedure
described in Section 1.1.1 in SDEs.pdf. Verify that for any n = 0,1, 2,..., B, satisfies
axioms (1)-(4) of Brownian motion at the dyadic points.

3. (5 pts) Problem 3, Chapter 3, page 78, from Chorin&Hald, 2nd edition [!]. Evaluate
exactly [ FdW for the following functionals F

(a) F = sin(w?(1));
(b) FZSin( (1/2)) cos(w(1));
(c) f1/2 2(1)2 4 s)ds
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