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Let 'w,=(1,.2,0,3). v,= (4,05 8). v,= (8156
la) (5% Show that the above vectors cnn_l"c-rm & bazig for & three-dimensional

—

subspace Vof R®,
(b) (10%} Use v, . v. and/v, to' cofistruct ab orthonormal basis tor the
three-dimensional subsproe W of ,l(i . |

(15%) Let e, and e, be two eigenvectors corresponding to two distinet

cigenvalues . and A, {A, :}\] of & real symmetric matrix 4 {11‘.:.‘1:'!'.

respectively. Show that the two eirenvectors e, anci e, are orthogonal to each

other. "That is, show that e e, R o P |
(a) f"[]'f{} Show that if = = ¢' and .|_' yix) ,then
dy _ 1 dy . dy (L

& e Tjt_* -d¢-~
(b) (10%] Use the result of (a)l to salue the ﬂnllo_jg differential equation
ey — ety - =0, =0

(15%) Let ®{f) be » fundamental matrix satisfying the system X'(f) = AX(t)
derive the general solution for the system X'(t) = AX(t) + F{1).

(15%) A random variable X undergoes the T.quufnrmntinn Y =2X"4+3, Find
the density function of Y gimf'hmrthe rlms‘:r_t_' function fy (Z).
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Two random variebles X and Y have|means X =1 and Y =2, variances
vy =4 and oy =1, snd q wor ltt.i/nn/mefﬁr}itgal fyy =04 . New random
vanables W and Vare defined-by

V==X+2¥ W=X-237.

{a) (8%) Find the means of Vand W
(b} [8%) Find the variances of Vand W
(e} (4%) Find the correlation coefficient g, of VVand W




