B A RPEI042FEB LA RALRAE

PREEMIAERAALE Ro@(—&E) HE TERBRE wnKkE) £ [ 7 %2 [ &
$~ﬁ+7’%“i"*}’ﬁ*’rfw *xFEEEE (F) AEE

1 3 ~2
1. (5%) Letxi= [2], X2= [1}, X3=[ 1 ] For what value of z will these vectors be linearly independent?
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2. (5%) Let A=[O 1 O] and B=(I+A)1(I-A). Find the inverse matrix of (/+B).
2 0 3

3. (10%) Let A be an m»n matrix. Prove that rank{4)=n if and only if A7A is an invertible nxn matrix.

4. (10%) Let T: V-> W be a linear transformation. Prove that the dim(V)=dim( Im(T) )+dim( Ker(T) ] is true,

where a'zm() Im{.) and Ker(.) mean the dimension, image and kernel of a subspace (.) respectlvely

5. (10%) LetA be an nxn matrix and A be an eigenvalue of A.
(a) (3%) Clearly give the definition of “eigenspace”
(b} (7%) Prove A-Al is singular.

6. (10%) Use the matrix exponential to solve the initial value problem:

V=AY, Y(0)=Yo, whered= [> Z] andv= [7]

7.(8%) Box 1 contains 2 black and 8 Wh1te balls, and Box 2 contains 2 white and 8 black balls. Two balls
are picked from a randomly selected box, ‘
(a) (4%) Find the probability that both balls are black. :

(b) (4%) If both balls are white, find the probability that they came from Box 2.

(0 z< 1,

02 1<z <3,

8.(10%) The random variable X has C.D.F. Fx{z)=1¢ 06 3<2<4, DefineY = (X —2)%
| 0.9 4<z <6,

! z > 6, -

(a) (4%) Find and sketch C.D.F. Fy (y).
(b) (6%) Find the expected value and the variance of V.

9.(10%) Suppose the random variable X has p.df. fx(z) =kz, 0 < 2 < 27, and ¥ = sin X
(a} (4%) Find the value of k.
(b) (6%) Find fy (y).

. : 3 <9
10.(22%) The joint p.d.f. of random variables X and Y is fxv{z,y) = { s O=y<w< :

, 0  otherwise
(a) (6%) Find the p.d.f. of W= X — V.

(b) (6%) Find the conditional p.d.f. of ¥ given X.

(c) (10%) Find the correlation coefficient of X and Y.






