ML RS 00 £ 4E B g8 o 47 Ak H KRR

A BERH =R i IR W AL
ARAE 5 kM 2 AL
¢ LERHETEAR.
%3
1. Let T': R® — R® be linear transformation defined by 1'(z, v, z) = (—2z + 2y — ;é'
2, — 2y — 32,5z — 3y + 22). £
(a) (5 points) Find the matrix representation of 7" in ti12 standard basis of R3. ?
(b) (10 points) Give a basis for the kernel and range cf 7T iﬁ!;

2 .Let V be the vector space of polynomials of degree at most 2. Let B = {1, z,z%}
and B' = {z,1 + z,—z +2?}. Let T : V — V be the map defined by T'(p(z)) =
p"(z) — 2p'(z) where p'(z) denotes the derivative and pM(z) denote the second
derivative of p(z).

(a) (5 points) Show that T is a linear transformation.

(b) (5 points) Find the matrix representation A of T rclative to the basis B.

(c) (5 points) Find the change of coordinate matrix from B to B'.

(d) (10 points) Find the matrix representation A’ of 7" relative to B'.

1 1 -1 0

0 1 1 0
3. Let A=

— -2 1 1

—1 1 2 1

(a) (10 points) Find the eigenvalues and the corresponding eigenvectors of A.

(b) (5 points) Find the minimal polynomial of A.

4. (10 points) Let {vy,vq,--- ,Un} be a basis for the vector space V. Suppose
that w € V is not in the subspace spanned by {v1,v2, -+ ,un_1}. Show that
{vi,v2, - ,vn_1,w} is also a basis of V.

4. For any n x n matrices A, B,

(a) (10 points) Matrix AB and matrix BA have the same eigenvalues.

(b) (5 points) Show that AB — BA # I,,, where I,, denote the n x n identity

matrix.
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5. (20 points) Let T : V. — V be linear transformation of the vector space V.

 Prove or disprove the following statements.

(a) If {v1,--+,vn} C V is linearly independent, then {T(v1), -~ ,T(vn)} is

linearly indep endent.

(b) If Aq,---, Ax are k distinct eigenvalues of T and vy, -+, v, are the eigen-
vectors corresponding to A, -, Ax respectively, then vy, -+, vy are linearly in-

dependent.




