S E ERE LS EAT 0 RAFER A

BlardiERg 112 LEEBAIIEAIANLKA

APrPE4n) - BE2 A

# B8 A& 5 0102
# R F B HaERAK

— R R EA

1.
2.

FRHEES (F) LxAEESE - B AL FTEHE -

HRMHE > FIMES AT MR AB A SR SRR R
FoBBRFFERABRAE R F2REEEE -

.%imﬁgﬁﬁiﬁai-@%%%wgJ@mwg’ﬂmq%%ﬁ

£~ R RIS E W2 T R -
AEEREFHEZEME -

BRETAEMEE AL AT EMEIS SR EERES
R2BEEF A EFTRABAEET R wERRF (RREHE
) BOL SR BB EIREA LS ARG LATER -

A BERR - EREE R s F X FHTEMELEAE THY
FERERFAMNABAREMSE > BXRARAH NS EEFHE
PR EA MG KL K o ‘




ByFEAL 112 L24E BAR LA RA LR
AprzEsmn) & LB

A E (KRAE): &aEARE (0102) |
# 1 H %18 *%el85%84-Fl14%

(1) (10%) Let
3 -1 2
A=]2 1 1
1 -3 0
For which triples C* = (ci, ¢z, ca) does the system AX = C have a solution? And
find the solutions, if any. Here C* is the transpose of C.

(2) Let
1 V3
= X2 10
A= 2 4 and B= .
5 -} 0 -1

(a) (5%) Prove that the left-multiplication transformation Ly is a reflection.
(b) (10%) Find the axis in R? about which L, reflects.
(c) (5%) Prove that Lp and Lpa are rotations. ‘

(3) (20%) Let V = Pa(R) be the space of all polynomials with coeflicients in R, havmg ,

degree at most 2. Define a linear operator T' on V' by

T(f(z)) = —=f"(z) + f'(2) + 2f(2).

Find the minimal polynomial of T

(4) (20%) Describe all linear operators T on R? such that T is diagonalizable and T° —
9T2 4 T = Ty, where Ty is the zero transformation.

(5) (15%) Let g be a non-degenerate form on a finite-dimensional space V. Show that

“each linear operator T has an operator 7" such that
g(Tv,w) = g(v, T'w)

for all v, w.
(6) (a) (5%) If N is a nilpotent 3 x 3 matrix over C, prove that A = I+ }N — 3 N?
satisfies A%2 = I + N i.e., A is a square root of I + N. |
(b) (10%) If NV is a nilpotent 7 x n matrix over C, find a square root of I + N.



