ELEG-636 Homework #1, Spring 2003

1. Show that if3, (t) = fa(t)x > t), B,(t) = f,(tly > t) andB,(t) = kB, ()
thenl — Fy(z) = [1 — F, (2)]F)

2. Express the density,(y) of the RVy = g(x) in terms of f,(z) if (a) g(z) = |z
e U (x).

; (b) g(x) =

3. The RVsx andy are independent with exponential densities
fa(x) = ae”*U(x), f,(y) = Be U (y)
Find the densities of the following RV&x + y; §

4. The RVsx andy are N (0; o) and independent. Show thatzit= |x — y|, then

B{z} =20/V/7, E{z*} = 25°.

5. Use the moment generating function, show that the linear transformation of a Gaussian random vector
is also Gaussian.

6. Let{zy(n)};_, be four 1D random variables with exponential distribution with 1.

k
yr(n) =Y x(n),1 <k <4
=1

(a) Determine and plot the pdf gf(n)
(b) Determine and plot the pdf af(n)
(c) Determine and plot the pdf gf,(n)
(d) Compare the pdf o4 (n) with that of the Gaussian density.

7. The mean and covariance of a Gaussian random ve@og given by, respectively,
|1
lU’I - 2

r, =

and

— ol —

|

Plot the I, 20, and 3 concerntration ellipses representing the contours of the densitiy function in
the (x1, z2) plane. Hinits: The radius of an ellipse with major axis a (alant) and minor axi® < a
(alongx2) is given by

N[ =

9 a’b?

"~ a2sin20 + b2cos26
where0 < 6 < 2r. Compute the b ellipse specified by, = v/A\; andb = /A, and then rotate and
translate each point(i) = [z\” )] using the transformatiow® = Qyx! + /iy .




