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Exercise 1

a) Using the fact that ∆Bi = B(ti) − B(ti−1) ∼ N (0, ti − ti−1) and that increments
of Brownian motion are independent write a program that creates one path of
Brownian motion on a given array of time points. The signature of your function
should look like

function [B] = BrownianMotion(t)

where t is an array with time points, B is an array with values of Brownian motion
on points from t. In your comments be explicit about whether t should be sorted
or not and why.

b) Run a simulation of N = 100 Brownian paths on the interval [0, 2] with uniform
mesh of step h = 0.1 and compute and plot the graph of mean and variance of

exp{B(t)}

Compare the results with the true value. Repeat for other values of h and N .

Exercise 2

a) Using the definition of the Itô integral write a program that computes the appro-
ximation of the Itô integral. The signature of your function should resemble

function [I] = ItoIntegral(t,f)

where I is the approximation of
∫ b

a f(t) dB(t), t is the array with time points and
f is an array of evaluations of f on time points t.

b) Run a simulation of N = 100 computations on a uniform mesh of size 0.1 of∫ 2

0
exp(t) dB(t).

Compute and plot the mean and variance from the simulation and compare with
the true values. Repeat for other values of N and h.
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c) Repeat part b) for ∫ 1

0
B(t) dB(t).

Note that you may have to write a function other than ItoIntegral used in the
previous parts.


