Random Signals and Systems (157108)

Hajek’s lecturenotes and additional course notes
and your own notes & homework can be consulted
(but other notes are not allowed)

Date: 14-04-2009
Place: Vrijhof, VR6
Time: 9:00-12:00

1. SupposeX, Y are random variables witK, Y € {1, 2, 3} and that its joint pmfp(Xx, y) is

p(1,3) =0, p2,3)=1/6, p(3,3)=1)9.

Are X andY independent?

2. Let{Zn}nhen be aniid sequence with(Z,) = 0 andE(Zﬁ) =1. LetXg =0andXp1 := Xn+2Zn
forn > 0. Is the proces§Xn}ney @ martingale?

3. LetY = foz Xt dt and assuméX }icr is zero mean WSS witRx (t) = 1 — |z| for r € [-1, 1]
and zero elsewhere.
(&) Which proposition(s) in Hajek gaurantee that foz X dt is well defined (in some sense)?
(b) Determine vay).
4. LetX andY be independent exponential distributed random variald#s\with parametef. Let
U=X+Y,V = X-Y. Determine the joint pdFyv (u, v).
5. Consider
e X/yY ey

if0 <x<o00,0<y<
v (X, ) = Y=

0 elsewhere
(a) Determinefyy (x|y).
(b) Determinee(X|Y).
6. Consider the discrete proc€s&,}nen With Xg = 0 and

1
Xn = Exn—l‘f‘wn, n> 0,

where{Wh}nhen iS @ white noise process. Does i Xn exist in m.s. sense? (Referring to
examples in Hajek is not allowed. You have to prove it fronasadr.)

7. SupposéXi}icr is zero mean WSS with correlation functi®y. Leta > 0. Show thaf (| X (t+
7) = X(1)] > @) < 2(Rx(0) — R(r))/a?.

8. SupposégXn, Yninez are zero mean jointly WSS stochastic processes with wehee@fpectral
densitiesSx (w), Sy (w). Are X, andYk uncorrelated processes (mean@ygy () = 0Vr € Z) if
and only if Sxyy (@) = Sx(w) + Sy (w) for all w € R?

problem:{ 1 (2| 3(a)|3(b)|[4|5@)|5Mb)[6]|7|8

points: | 3|3 3 4 |5| 4 4 |14|14|4

Exam grade id + 9p/38. (Final grade may depend on homework.)



