RaxP L R& 1132455
AL ER AR R B A 2R

FEEM: BER [EBRAAARLHETEA]

— VK EEIE—

A IREER ¢ 100 448

FRMGEEN R FENRA > BRBLTE ~$l0e - R HhBmEL
FE (1) 2BLEEE - RARS BRHABATESL WwAHRE X
BPss B A B R -

EZELRAE - ZLESH4E)TE -REZET THBREE &
EERRXFRIR S RBBER (F) ~ FEEMIEESH) - BA
BHEBER —HARE  BHHEL -
BERFUBHERw > RTERGER (B) B kEH 2B 4
E- AR ABAFTHEBCLEMEREE MRS EL B EdELEE -
BEE (F) BRHEFERYE  FAHE  BORREHUELBES AL
B PAREELAMEL - BLERBRALER W ETXERYG
gj}g o
THEERATEMSREAE T NN EEE > o TSI 4 H 0 R 3
R B RBETEHE 45k (BABRGHGTERTE) - A4B
WMo EMAUBRE RN ETFERRERERBGRE F
WP SR EH NG o

MENERE (F) FBELHE - RYEEZRRBUSHHE -
AEIREESIE - EERTEHEEEREEEE -
ERERFRAEEHBUSRRAFERRBEEEE -




Bid LAS13SEEHIEEEEEMEI g s+

#BAM RE [BRmsmALET ] A+ 437005

XA BRMERE "o, AN E# OBig -~ AT H) (REH) #4BH 1R

— EFMEE W F AR EEHBLALY IR BHRAEEEED)
1.

(3%) A box contains x white balls and 30 black balls. If a ball is randomly drawn from the box, the
probability of drawing a white ball is i Find the value of x.

(A) 3
B) 5
©) 6
®) 10
) 30

(5%) There are s boys and ¢ gitls in a class. If a team of 2 boys and 3 girls are selected from the class
to participate in a competition, how many different teams can be formed?
(A) 6st

®) =
(C) 6st(s —1)(t —1)(t —2)

st{s—1{E-1)(t—2)
(D) -

st{s—1){t=1){t—2)
(E) =

(5%) Suppose that 4 and B are two independent events, Which of the following is correct?
(A) A and B must be mutually exclusive,

(B) P(AY+PB)=1

(C) P(AUB)=P(A)P(B)

(D) P(ANB) = P(A)P(B)

(E) None of the above.

(5%) Suppose that the probability distribution of a continuous random variable X is memoryless. Let
p,q = 0. Which of the following is correct?

(A) PX<p+qlX<p)=PX<q)

B) PX>p+qlX>p)=PX>q)

{€) PX<p+qlX<p)=PX <p)

(D) PX>p+qlX >p)=PX>p)
(E) None of the above.

(5%) The number of customer arrivals in a working hour of a bank follows the Poisson distribution
with mean 8.8. What is the probability that there are not more than 3 arrivals in a working hour?

(A) 0.0171
(B) 0.0230
(C) 0.0244
(D) 0.0416
(E) None of the above.
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6. (5%) Let T be the packet transmission time at a router. If 7 follows the exponential distribution with
nen-zero mean %, what is the median of 77
@ %
®)
©
(D)

(E)

h RN oS S ':-.;]
[

7. (5%) Define EX) =2, E(Y) =3, and E(XY) = 2 . Find gy .
33
(A -

®) ——

(©) 0

9

D) =

33

®) 5

8. (5%) Let.X and Y be two random variables such that gy, = 0. Which of the following is correct?
(A) Xand Y are uncorrelated.
(B) X and Y are independent.
C) X=0o0rY =0
D) EX)=00rE(Y) =0
(E)Y oy =00ragy =20

9. (5%) Let 4 and B be two exponentially distributed random variables with parameters 1, and Az,
respectively. That is, A ~Exp (1,) and B ~Exp (1) . Which of the following is true about
min (4, B), the minimum of 4 and B.

(A) min(4,B) ~ Exp (min (i4,45))
(B) min(4,B) ~Exp (44 + Ap)

(Cy min(4, B) ~Exp (1445)

(D) min(4,B) ~Exp (44 — A5])
(E) None of the above.
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10. (5%) Denote x and y as two real numbers. Let U7 and ¥ be two independent random variables such

that their probability density functions are f;;(x) and fi;(x), respectively. Which of the following is
correct?
(A) fov(oy) = fulx) * fr(¥)
B) fur(xy) =fulx + )+ frx +)
_ Fulx)
(C) fUV(xry) - frin
D) fuvx,y) = fu(fy )
(E) None of the above.
=~ M A
1. (10%) Consider a four-point sample space Q={w,w,,w,,w,} with probabilities assigned to the
sample events as given by
1 1 1 1
P({m})=7, P(lm}) = P({n})=5, P((n})=5
Define random variables (RVs) X and Y as
X(w)=1, X(w,)=1, X(w,)=2, X(w,)=3,
Y(w)=3,Y(w,}=3, Y(w)=1, Y (w,)=1.
Determine the distribution function of X. Is it the same for ¥?7
2. (10%) Assume that two RVs X and ¥ are related by
Y=cosX.
Let the PDF of X be given by
L, —r<x<m
p _J) 2z
Jx (x) {O, elsewhere.
Determine the covariance of X and Y.
3. (10%) Consider the two RVs X and Y with the joint PDF:
LA
\ — e 207
fX,Y (‘x y) 2”0_2
Let Z be a complex-~valued RV, and define Z = X +j¥. Determine the joint PDF of Z and its complex
conjugate Z'.
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4. (20%) Let g(x) be the Gaussian probability density function (PDF) given by
2
g(x)= \/57—;‘3 )

and let A(x) be an antisymmetric function shown in Fig. 1. Define a function expressed as
FOx,) =g (%) g(x,)+a(x)h{x,).

Please provide your reasons for answering the following questions.

(a). (5%) Is f(x,x,) awell-defined joint PDF of the RVs X1 and X> ?

(b). (5%) Whether X7 and X are jointly Gaussian?

(c). (5%) Is the marginal PDF of X| Gaussian?

(d). (5%) Are X and X3 independent?
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