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(10%) Let R be the set of all reai numbers. Let ¥ be the vect

ot space of all poivnomials
over . Please show that V iz infinite-ditnension al.

. [10%) Let V be a subspace of B* with an crthogonal basis {[-1,—1,1,1},i2,-1,0, 1]},
Pleaze find the arthogonal complement VL of 1V {e.

Vi={@eRYF-7=0, vire V],

Let ©=[3,—1,0,-2] be a vector in B, Please find a vector #in ¥ and a vector of In L

-

such Lhat & = § + 1w,
The Fourier transform X (Jw) of a continuous-time signal #(t) is defined as

X(ju) = f

v 7]

z{tle g

Find X(juw) for the following signals:
E;::II #(1) = sinf{wst + x/7) where wy > D. {5%)

2(t) = f Z A(TYR(r + t)dr

1, 0<t<1
A{t) = { 0, ptherwtse
- [a%)
c) #(th =D& 8(t + &T) where T > 0 and (¢} is the Dirac delta function. (5%)
Please write down detajled derivations, otherwise no credit}

: The Laplace transform X{s) of a continuous-time signal =(t) is defined as
X(s) = fm x{tle™"dt

for all 2 bebnging to Region of Convergence (RQC).

- {a) Find X{(s) for z(t) = e=*!l and the associated ROC where b > 0. {5%)
(b} Find the cutput ¥(2) of the following second-order differential equation system

¥ (8 + 3508 + 2u(t) = 2'(2) — =(1)

when the input z{t) = 6{2) (the Dirac delta function) provided that the initial condi-
tions 3'(0} = y(0} = 0. (5%)
{¢) Find the outpat (£} of the differential equation system given in Part (b) when the
input z(f} 15 given by

z(£) = Hu(t — 100)

where w(f) ia the uait step function. {3%)
{Please write down detailed derivations, otherwise ng credit}
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5 Suppose that we have a coin and two boxs which are labeled as #A
and #B respectively.  Box #A conmins 3 red balls, 2 white balls, and
{ blue hall; while box #B conmins 2 red balls and 4 white balls. We
then throw the cein. [If "head" is shown, we randomly pick up a bail
from hox #A; otherwise, we randomiy pick up a ball from box #B.
Assume that the probability of obraining ‘head™ is P{H}=0(.&: o)

(2} Please write down the ourcome space of this ex[':;erimem. How
many different evemts exist i that outcome  Space.

P
(b)  Suppose thai the "head" is shown, and then a red ball 15 picked
! up. How many different events have occurred?

(¢} Randomly find someons to do the experiment.  What Is the prob-
ability that he will pick up a red bai?

{)  Suppose that somebody et a rad I::all_m' the experiment.  What
is the probability that he get this bail from box #B?

&. Suppase  that X and Y are jointly normal random wariables, and both
are zere mean. The conditional density functlon
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{(10%)
(a}  Find the regression line $(x} that minimizes the mean square
ErTor.

(b)  Show that the random wvariables X and Z = (¥ —$#{X )] are
Indepengdent.

7 True or false. You should give reasens er counterexamples, otherwise no credits.

{a) (4%) Define the sum V 4+ W of twa subspaces V and W of a real vector space to he
the set
V+ W= {F+dve Ve W}
Then, this set is a snbspace too.

(b) (3%) If the rank of an rm x n matriv is 4, it is impossible that there are two Hneatly
dependent columne in this matric

(c) (3%) A is a 5 % 5 matrix with three eipenvalues A;, A; and Asz. Both of the eigenspaces
Ey and Ey corresponding to 4 and A; have dimension 2. Then 4 js diagonalizahle.
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Evaluate the foilowing integral, {(10%}

{ ze™®
J = +ze™ |d
jELz*—lé : )E

Where C is the ellipse @x%+ % = Q counrerclockwise.

[ @ Using the method of least squares, fit'a straight line y=a+bxto the fol-
lowing four points. (10%)

(-1.0, L.00y, (0.1, {.D), (0.2, 0.8), (1.0, 1.0}




