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1 (17%) Xy, Xa, X, Xy, Xs, e PDF{pmbahﬂlt\ deniry fum‘uon}

ponential random variables each mtk{
Ix(z)-

| ~fx(z) l.herwmf-
¥, = min{X;, Xy, X3}, Y, infiX%, Xl Xs}. Z = max{Y}1.Yz}. Find the PDF
| fz(z) of 2.

' 2. (16%) X and Y are two random varisbles with the joint PDF

| L_[1e<z<io0<ygl
Ixx(@ ¥ =9 ¢ otherwise

‘ Z=(X2+Y?, Let event A =--{-{-k’1 i- ¥ 21-:: 1}.| Find the conditional PDF fz.4(z).

3. (17%) X = (X1, Xa, Xa), X;, a.ussi.anra.ndom variables with E[Xy] = 0. for
k=1,2,3. The covariance majrix Ayis

-1 2
\x_E;’—T"J 8 —1].

41 5

| Find a matrix U such that Y = (¥;. Y3, ¥a), Y7 =UX". and Y}, ¥;, ¥; are independent
Gaussian random variables. (Hint: What is the covariance matrix Ay = E{ITI}‘?]
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4.Let x" represent the hermitian transpose of vector x and |x{, =(x"x)"”, prove
(10%) (a) [x"y|<pd,ly],
(5%) (®) fx +y], =§x§:+¢yL_J—*—

|
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3. Solve the following initial-vafie problemy.

| 10% a3p-dy 3o —
( Y(a) x'=-3x 2}' j

| y' =dx+3y+2cos2r-3sin
x0)=-~1, y(0)=1.
(10%) (b) ¥"+12y'+32y = f(r), y(0)=0, Y(0) =-1

fif D=2 <1
1} = i |
At {I—Iifls =5 g
| and f(1)= 1t g |
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| 6.(15%) Let P (x) and P ' (x) Fbe umma}‘ Leg:ndm s cquations

(1-2")y" =20+ m(m + )y 40.and F=Ty" L 22" +n(n+1)y =0, respectively.
| Prove that P, (x) and P (x) are nri‘ﬁagﬁma interval [~1,1] by showing that

[ PP, () = 0,m




