11 WRITE YOUR NAME, STUDENT ID. BELOW !!!

NAME : ID :

1(25pts) A is a 3 x 5 matrix whose reduced row ethelon form is equal to:
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(1) Find a basis for the null space N (A).
(2) Assume that A = (v1 v2 v3 V4 vs) where v; denotes the i-th column.
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Recover the matrix A. (Be careful of the subscripts of column indices)
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2(25pts) Let T': P,(R) — P»(R) be the linear transformation given by

T(f) = 2*f"(z) + f'(z) + 2f (2).
Let 8 = {1, z,z?} be the standard basis.

(1) Calculate the matrix representation A = [T|g w.r.t. the standard basis f.
(2) Determine whether T is diagonalizable or not. If yes, find @ such that Q~*AQ

is a diagonal matrix. O
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3(25pts) Let V be the subspace of P;(R) spanned by
l+z+4a?, 20+48, 2+282-2% 1+47°

(1) Find a basis for V.
(2) Is f(z) = 2— 2% 42 in the subspace V7 Write down reason and calculations.
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6(.20pt8) Assumt? that V is a vector space with a basis § = {v1,vs,v3,va}. Let
T :V = V be a linear transformation that satisfies:

Tv, =vy, Tvya=ws, Tuz=1us, Tvs=20;+7s.
(1) Calculate the characteristic polynomial of T'
(2) The linear transformation T satisfies the identity:
T —T?=qa-T+b-ldv
on of V. Find the numbers a and b.

where Idy is the identity transformati
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