PRAFI0FEBRALII B YR

96/03/25 14:00~15:30 £+ 1425 s BRI E A,

o

ApEE Tipg el g n

3 e R (S i 50% ~ 8 F 50%) (1 7% 1F)

W=7 5 N B Rt S ey []7 7 /& % 2+ 5 4%

1.

(20%) Is the given set (taken with the usual addition and scalar multiplication) a
vector space or not? (Give a reason.) If your answer is yes, determine the
dimension and find a basis.

a.  All vectors in R® satisfying vy — 3v, + 2v3 = 0.

b.  All polynomials in x, of degree not exceeding 3.

c. All skew-symmetric 2 x 2 matrices.

d. All 3 x 3 matrices with main diagonal 1, 1, 1.
(15%) Use Gram-Schmidt Orthogonalization process to find a orthonormal basis
for the subspace W = span {(1,0,-1,0), (1,-1,0,0), (3,1,0,0)} in R*.
(15%) A zero-mean Normal random vector X = (X1, Xo)" has covariance matrix K

3
given by K:{ 1 3}. Find a transformation Y = DX such that Y = (Y3, Y2)" is a

Normal random vector with uncorrelated (and therefore independent) components
of unity variance.

hint: fy(x)= exp(-%(x-p)TK(X-u)), where p is the mean

1
(27)"?[det(K)]"*
vector of X and n is the number of elements of X, herein p = [0, 0]" and n = 2.
(20%) Consider a random variable X with possible outcomes: 0, 1, 2, ---. Suppose
that the probability P(X = j)=(1-c)c’, j=012,---.

a. For what value of c is the above model meaningful?
b.  Show that for any two positive integers s and t,
P(X>s+t| X >s)=P(X >t).
(10%) Let X be a continuous random variable having cumulative distribution
function F. Define the random variable Y byY = F(X) . Show that Y is uniformly

distributed over [0,1].
(20%) Let X,, X,,..., X, be i.i.d. (independent and identically distributed) random

variables wWithE[X,]=x and Var[X,]=0c?. Letx :iz X, . What is the value
N4

of a in @ =au will generate the minimum-mean-square-error estimator of z ?

(i.e., find the optimum value of a=a, to minimize E[(6 — )*]) When n — o,

ag —>7?



