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(1) (20%) Let P, denote the vector space of polynomials of degree<n.Let T:P, - B, be
a linear transformation defined by T (p(x))=xp(x).
B={u,,u,,u,} and B'= {v,,v;,v;,v,} arethe basesof P, and P, respectively;
where u, =1, u,=x, w,=x>; v,=1, v,=1-x, v;=x+x", v,=x-x

(a) Find the matrix for T such that [T 5.8 [x]z =[T®]y

(b) Verify the matrix obtained in part (a) for every vector x=c¢, +¢x+c,x* in P,.

(2) (20%) Show that the functions f, =1, f, =¢",and f, =¢* form a linearly independent
set of vectors in C?(—co,0) by using Wronskian. C"(~o0,0) denotes the subspace of

n times differentiable continuous function on the interval (—oo, oo).

(3) (20%) Let W = Span{(1,2,3),(4,5,6)} be a subspace in R’.
(a) Find a basis for W, where W is the subspace orthogonal to W,
(b) Show that the vectors (1,2,3), (4,5,6)and the basis of #* from part (a) form a

basis for R®.

(4) (20%) Let X and Y be continuous randomn variables having joint density function
given by

an-1)(y—-x)"? 0<x<y<l,
0, elsewhere

f(x!y)={

Please compute the conditional expectation of ¥ given X =x and the expectation of
Y.

(5) (20%) Let X,,...,X, beindependent and identical distributed random variables having

variance o’. Please compute Cov(X —X, X )




