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1. (10%) {Probability Theory) With your own words, nlease explain:

{8} Randem variczhiz. (5%)

b)) Fndependeni evesis, {5%)

2. (20%) The probability density fnction of random vanable X

057" x=20
th

otherwize,

What is the second moment of X7

3. {20%) Suppose that X is 2 Gaussian rendora variable with mean 4 and variance %, and let Z =

oX + 8, whers o (nonzero) and 7 are scalars. Please find the probability density function of 2.

4, (2086 Assume that
Ga |
Lo 1]
where o is 2 coefficient, which satisfies [p| <1
“(a) Please find the cipervalues () and cigenvectors (vy. (8%0)
(e} If p> 2, please find the eigenvector ir {a) which can maximize ¥"C™'v and determine the
maximum value of v C v (8%)
{c} If p<1, please find the sigenvecior in {&) which can meximize v'C v snd determine the
maximmum value of +7C . (6%6)
5. {10%) Consider the {ZM + D=2 meirix and A heing a posiiive integer
[t s ]
. 1
= ‘l LM
M

{2} Prove the cohumns of T are Haearly independent. {399)

{b) Please find the inverse of HTH  (5%)
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6. (20%) Let
[y 1 27
A=j0 1 1
115 4J

Find the bases for R(4), N{A), R(AT), 2nd N(AT).

{ R{A) and R(A") are the range spaces of Aand 47, respectively.)

=5

(Nta) and N(AT) are fhe null spaces of Aand A", respectively.)
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