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3'x1—7'x2—2'X3=—7
1. (15%) For a linear system given by {—3 "Xy +5-x,+1-x3 =5,
6'x1—4'x2+0'X3=2

X1
(a) express this system in matrix form, i.e., A-|Xz2| =7,
S
X
1 0 o0 (? ? 7?
(b) find the corresponding LU factorization, i.e., A=|? 1 0] y [O ? ?];
? 7?2 1110 0 7
L ]
(c) find the solution of X.
2 3 2 1
2. (15%)For A=[a, & a&]=|3 2 -2| withaknown eigenvector v =|-14,
55 0 0

(a) find the eigenvalue A, corresponding to eigenvector v,;

(b) find the eigenvector v, corresponding to eigenvalue A, =5;

X
(c) the value (x,y) suchthat A-{1|=0.
y
4 0 1 1
3. (10%)For y=|5| and p=[0|+a-|1|+a,-|-1|,find min|j—J| and
6 1 0 0

{al,aQ}, where ||¥]| = VXT - ¥ denotes the norm of the vector X.

4. (10%) For an inner product definition given by < f, g> = _[_]1 f (t) g(z‘)dz‘ , and

1, 0<y

:1 2 = >

s0-1. 50-{; 1%
(a) find the value of <s],s2>; rif‘% I A A

(b) find s(t)=s,(()+a,-5(), a €R,ie.,the value of a; such that <s,,s> =0.
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5. (10%) X is a binomial random variable with the probability mass function (PMF)
4 4
P.(x)=| |(1/2)".
X

Find the probability P[X <(u, +0,)], where 1, and o, denote the expected
value and standard deviation of X, respectively.

6. (10%) X is a Gaussian random variable where the expected value and standard
deviation are 0 and 4, respectively. Find the conditional expected value E[X | A]
given the event 4 ={X =>0}.

7. (15%) The 4-dimensional random vector X=[X, X, X, X, has probability
density function (PDF)

0<x <li=1234

otherwise.

1
f X (X) = JL 0
Find the expected value of X, E[X,].

8. (15%) Random variables X and Y have the joint probability density function (PDF)
2 x20,y20,x+y<],
f Xy (xa Yy )= {

0 otherwise.
Find the variance of X, Var[.X].
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