B ok %h K& 2T o 3. HE
& #F K 44 & ?ﬁ_’ P ‘lﬁhi&}%%fﬂ

1. Find the Fourier cosine series of the function fi{x)=x", re (0 (10%)

From the series, find '~ . (5%)
nsl

2. Let the random variables X and ¥ have the joint pdf’

Jfix,py=x+yp, Usx<cl eyl

=10, elsewhere

(a) Find the pdf of X {5%)

(b) Find the correlation coefficient of X and Y. (5%)

3. The pdf of Pareto distribution Xis fis) =™ ", 121 <w, whereais
a positive shape parameter. It 1<a <2,
(a) find the mean of Pareto distribution {2%)
(b} find the variance of Pareto distribution. (4%)

(¢} find the pdf of X*.(4%)

4. XX, -.X, are independent and each is uniformly distributed in the
interval (0,1).

(a) Find the pdfof ¥V = max(X X, X ).(5%)
(b) Find the pdf of Z =|X, -.x,| (5%)

(c) Find the pdf of W, if X, =1-e™"* (5%)
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5. (a) If the dlﬂﬂrﬂtﬁ Fourter transform (DFT) for an N-point sequence x[»] is defined as
Enkﬂ

X[k]= r Effﬂlﬂ N , please give the formulation of the inverse DFT and justify

i {5%)
(b) An B-point sequence is given as y[n] = [-2 4 -4 7-2 4 -4 7]. If ¥Tk] denotes the 8-

Y
point DFT (defined in 5 {a)) of y[n], please compute % {_lj“: YT&]. (5%)

k=2

6. If an N« matrix 4, whose elements are expressed as {ay, for | <1, f = N}, has eigenvalues,
Als A2y o ..an Prove that,
M

W
() 2% =29, . (5%)
=] il
(b) det[A]= Jiha. . ha- (5%)
55— 65 +6

P45 +4)
{a}ﬂﬂ}ﬂ? (5%)

(b) inf}df =9 (5%)
)

7.1 Fis }— 7 denotes the Laplace transform of f{1), please find

12 3
8. 1f4=|0 08 12 , please compute (A resuliy expressed in B30 % [OM where m iy an integer)
0 0 05

{a) A°=7 (2%)
(b) All the eigenvalues of A° (3%)
(¢) All the eigenvalues of 4" (5%4)

4y
9. (a) After three experiments, we obtain (1, 2), T y=ax . (5. 4)
(4, 2), and (9, 4) points. To fit all these T

four points to one line, y = ax + & in the

least mean square error sense, please find

optimal a and b, (5%) T
(b) Generalize the above problem for 50 experiments.

(s ¥k (s )y o (sa, yso) (5%)




