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[1]. (16%) Let

-1 2 -2 G
1= 0o 1 3 and b= 1|0
4 2 5 9

(a) Solve the linear system Ax = b for x.
(b) Compute det(4).

[2]. (16%) Let L :R? — R® be ddmul by
_ 1 — 2w + 213
L (X) = T1 -+ T2 -+ 3.’?'3

5:?’1 == 4:173
(a) Find a matrix A such that L (x) = Ax for each x = (a, a5, .1'37)T in R?.
(b) Let = ([1,0,1],[1,1,0],[1. 1, 1]) be an ordered basis of R?.
Find the matrix representation B = [L]; of L with respect to 3.

[3]. (14%) Find the projection matrix onto the plane 22 — y — 3z = 0 in R3.

[4]. (14%) Find a linear function that is the best least squares fit to the data

(5], (24%) Lot A= { 0 ]

1) Is A diagonalizable?
b) Find the characteristic polynomial of 42°.

) Find the eigenvalues of A?2.

(a

(

(c

(d) Find the minimal polynomial of A,
(e) Find the minimal polynomial of A,
(

t) Find the Jordan form of A.

[6]. (16%) Let A € R™" B € R™P and (! = AB. Show that
(a) I A and B both have linearly independent cohunn vectors.
then the column vectors of ' will be also lincarly independent.

b) The colinn space of C'is a subspace of the column space of A,
. I ,
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