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1. Find the kernel of the linear transformation T : R3 — R3 deﬁned by
T(z,y,2]) = Box —y + 2, -2z + 2y — 2, 2z +y + 4z]. (10%)
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-2.—(a)-Find_the rank-of the-matrix Lo 1 S(10%) T — -
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(b) Determme whether the matrix gwen in (a) is 1nvert1b1e (u%)

3. Let P, be the vector space of polynomlals of degree at most 7! Let T : P3 — P3 be the lmear
transformation defined by T'(p(z)) = ”(x) +p'(z).
(a) Find the matrix representation A of T relative to B = {1,z,2% :1;3} (5%)
(b) Find the change-coordinates matrix from B to B’ = {z, 1+ 2,27+ 2%,23}. (5%)
(c) Find the matrix representation A’ of T relative to B'. (5%)
B l
4. Let {v1,v2,--- ,v,} be a basis for a vector space V. Prove that, ifw & span(vi,vz, - ,vn_1),
then {v1,v2, -+ ,¥,_1,w} is also a basis for V. (10%)

5. Let A and B be both n x n matrices. Prove that the product AB is invertible if and ounly if
both A4 and B are invertible. (10%)
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6. Let A = 0 0
01 1
-2 0 0 1

. (a) Find the characteristic polynomlal of A. (5%)
(b) Find the real eigenvalues and the corresponding exgenspaces of A. (10%)
(c) Determine whether the matrix A4 given in (a) is diagonalizable; if yes, please diagonalize it.

(5%)

7. Let A = - Find a Jorden basis and the corresponding Jorden canonical
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