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Let v,=(1,2.0.3), v,= (4,005 8), v,=(8,1,5,86)

(a) (5%) Show that the above véciors cali forfi a basis for & three-dimensional
£

subspace Viof RY.
(b) (10%) Use v . v, and/v, t¢ cofstruct ap orthonormal basis for the
three-dimensional subspace I of ,.Ff‘ -

(15%) Let e and e be two ecigenvectors corresponding to two distinct
eigenvalues A and A, (A =2) of a real symmetric matrix 4 (A =4").
respectively, Show that the two eigenvectors e, aud e, ‘are arthogonal to each

other That is, show that e/el=0. | 1
. s
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(a) (10%) Show that if & = £ mui y= yg’x_)_ﬂnlxw
|

ib) (10%) Use the result of ta,l m.nnwe—ehe fol!owmg differential equation
2y —dr’y’ — 20y =0 >0, .

(15%) Let @(t) be a fundamental matrix satisfving the sysiem Xt = AX(t),
derive the ganeral solution for the system X'(t} = AX(2) + F(i)
S| it R
{15%) A random variable X undergoes the trangformation )} = 2X° — 3. Find
the density function of 1" given that X Tae thefdemsity function [, (20,
= .

(. |
Two random variables X m bﬁve;—lmeanb ¥=1 and ¥ =2, variances

oy =4 and o] =1, and Eor &Wmﬁnt fiyy = 0.4 , New  random
variables Wand 1V are defined-by

' Ve==X+12V W=xX-3Y

(s) (8%) Find the means of Vand W

(b} (B%) Find the variances of Vand W.

(¢} (4%) Find the correlation coefficient py, of Vand W
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