MES529 FINAL EXAM SAMPLE EXAM

Throughout the following problems n;(t) (or n(t)) denote Gaussian white noise processes with

E{ni(H)} =0, anj(tlatZ):zDijé‘(tl't2)5 Dij:O for 17&]

1. Consider the following system of random equations:

4X o= Y, o=
o Y(t) =n(t), 1 X(®) =n(v).

a) Determine Sxx(®), Syy(®). b) Rxx(1), and E{X?}. ¢) E{X(t)®} and E{X(t)}.

2. Suppose Z and W are two independent random variables with

1 1

for OSZS2>, and P(W=O)=_ P(W:l):%, P(W=2)=Z

1
2
0 Otherwise

f,(2)=|2 2

We define two random processes X(t) = 8(Z-t) and Y(t) = U(W-t). For 0<t <1,
a) Determine E{X(t)], E{Y(t)}, and Rxy(t;,t). b) Find P{~-1<Z<1Uu-1<W <1}

3. Let

Z(t)= j tX(1)dt

0
with R, (t,,t,)=[t, —t, | Min{t,,t,}. Find E{Z?(t)}.

4. Consider the following random differential equation.
dX
—+2X =Yn, (1),
" n, (t)

dYy 3
—+Y" =Xn,(t).
" »(1)

Set up the Fokker-Planck equation.



Table of Fourier Exponential Transform Pair
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