MIDTERM EXAM # 1
EES507 - Spring 1989
Time allowed : 1 Hr.

Open Book and Open Notes

February 22, 1989




Problem 1 : (20 pts.) The joint pdf of random variables X and Y is

C.

d.

1 r 0sz<y.

fxy(z,y) = { 2 Osys<??

0, otherwise.

Find the marginal pdf’s, fx(z) and fy (y).
Find the conditional pdf’s fyy(z|y) and fyx(y|z).
Find E{X|Y = 1} and E{X|Y = 0.5}.

Are X and Y statistically independent?

Problem 2: (20 pts.) The RV’s X and Y are independent with exponential densities

fx(z) = aexp(—az)U(z),

fa@) = Bexp(—Py)U(y).
Yy

Find the pdf of Z = min(X,Y).

Problem 3: (20 pts.) X; and X, are two independent RV’s each with the following

density function

Let

a.

b.

Yi=X1 + X,

X1

Yo = — v
? /Xl +1‘<2 v

Find fy,y,(y1,%2)-

Find fy,(y1) , fy,(y2) and show that Y; and Y3 are independent.



Problem 4: (20 pts.) The time-to failure in months, X, of light bulbs produced at two

manufacturing plants A and B obey, respectively , the following PDI"’s
Fx(z)=(1- 6—3/:5 Ju(z) for plant A

Fx(z)=(1- e %2 Ju(z) for plant B.

7,

Plant B produces three times as many bulbs as plant A.The bulbs, indistinguishable to
the eye, are intefmingled and sold. What is the probability that a bulb purchased at
random will burn at least (a) two months; (b) five months ?

Problem 5: (20 pts.) X is a Gaussian random variable with mean zero and variance o>.

Find the pdf of Y if

1. ..



CORBRIBRIA

PY\X (x14) — _Txyoow

g 00

| »

— S>ox X< BT 8s)
{/g 75 Q(ngkewe

$‘X[:‘( (glx ) =

WDXT‘(X{*@

£t
_— ¢ Dey stU
= 3 G o8
\ ©

K< T

0Sfj<2_

. (QQW\\Q 2N

AN |



[ o)

(

E[X[T:Vj': Y! P R |

Q

4y X ad T

beecause P -y (gD #’Mﬁﬁ»{(%/‘ﬂ)

-
e,

1%@

RN et T C-C &fﬁ(ﬁ L =2V«

]

K




| |

Plesgd= Ffmncx, vilen

X

=P Uxs<%, vreg)

+PUXss, v >3] + PIx>z T3]

% R, N R |
o f%ﬁf o2 © (Xﬁfm&f&%

FI g et ay

+ . e = T ety

=" e dx
)

sk Qfxx [% "“E)% KXQWDO('(AQ‘FLJ

Lo &yj&x




| |

Q.2 CooNT. )

= thw; (—e ) (- Q’f%)

#
Vi
£

= —g: (xé.(x(g(\“'gw/@&')




B
T[—-—X\"“XZ = Xt X
1 = %Yl [ z
== ey i 402 =K
ol X\ . Y[ TL
X+ = Y| Tl

—81 —
O\) ?leZ(E(u(JZ,} - FX‘X‘Z (3(5L Y givg‘\jz\) \ﬂl

F— - Y42 =iyl
21 e Ty

Ao

Pre g0 = [ a0 dy = [Ty de¥

(ST

T, -8‘Q#8'[04 + ‘S‘f}é—"(j; OQ%i ;
G

T{/\/\/\§ X Slevgr :‘i}\(—" (‘j.)?‘(,_(‘;h)
‘9\(1\(1 CH;,\323 = |

| 0 = TwWfre
L™

= ~J dr =HE ~Ji \«W/f%o‘\’0<gl<oo

0< Y. <ceo

i O eleswwhere

L 1Ny, L ~
j,:liéf ] 15 [=Fe41 0 -8 +4g| =,

o< (3|<C50

7Y

jz< oo

’0([{‘<m

0 <Yrcwo

) @(E:sod\\cve

=5 e, ome ondepedent



b .

a\

4

e ‘Pm‘cmgp‘@i%%\af L Ldb%w?\mv%'A will buwen ot | east
+uwo e m?*fxi'['\g RS
}pA&: Fxte)= |“é2/g

The ;zymVoou\w&'@?j +hot a bulb ~$WW~ plowt B
vo i W\ bu;rv\ ok Lqu.‘{" S o wo nothe o R
) e f

PBO\: Fx(ey = 1€

; ::b A I)L{,Uo will  burn ot legst r+wo wnwo vt

3
‘:PO\ s ¢ \>Aq -

= %X(f«\ew

'




9(»(‘ )

X X =0

T=— Ux+1\x1]= ?
| 0 X <O \/

Ll N = X AR

B R = Fefd | >0

Forod> = Fxty) wayd

g

:> ?\\' L8 = ?X Yy weyd + Fx(q)g(t&

- J\fx (@) weyd + Fx(o) §oy;

2
( -’;éxl

20 — dszQ erOS Sqy)
/4

~

e

S

/i




1
S

=t S

MIDTERM EXAM # 2
EES507 - Spring 1989
Time allowed : 1 Hr.

Open Book and Open Notes

April 6, 1989 \w,/



Problem 1 : (20 pts.)

Let {X,} be a sequence of RV’s defined by

X = e™ with probability 1/n?
" 10 with probability 1 — (1/n?).

Let X £ 0.

a. Does X;, — X in probability?

b. Does X, — X in mean-square sense?
Problem 2: (25 pts.)

X(t) is a complex-valued random process defined as
X(t) = Aexp(27jY 1 + jO)

where A, Y, and © are independent random variables. Moreover O is uniformly dis-
tributed on (—m, 7). Find pg ,and Ree(f, ¢ + 7). Is X (1) WSS random process?
Problem 3: (15 pts.)

Using the Markov property, show that if X(n), n =1,2,3,..., is Markov, then

E{X(n+ 1)|X(1), X(2),..., X(n)} = B{X(n + 1)|X(n)}.



Problem 4: (25 pls.)

The member functions of two random process X (1) and Y (f) are shown in below figure.

X(t) Y(t) e(t)= t
{ Az lt) =4 \ 1 /&'a(f): 1
0 % (£)=0 0 Vs(t)=0
—1 X1(t)=-1 -1 Yalt)= -1

/ \%(t)=—t

Assume that the member functions have equal probabilities of occurence.
a. Find pig, and Ry (1,8 4+ 7). Is X (1) WSS?

b. Find gy, and Ry,(t,t + 7). Is Y (1) 11557

c. Find Rgy(0,1) assuming that the underlying random experiments are inde-

pendent.

Problem 5: (15 pis.)

a) (10pts.) X (1) is a WSS process and let Y (1) = X({ +a) — X({ — a). Show that

Ryy(m) = 2R02(7) — Ryw (7 + 2a) — Ryp(7 — 20).

b) (5pts.) Determine whether the function

2sin 27(1000) 7

can be the autocorrelation function of real valued WSS random process.
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