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1 (6%) [fj*87er5%])
Let 4 be a 2 by 2 matrix. If tr(4)=8 and Det(4)=12, what are the eigenvalues of 4 ?

(o3 ] e /5 12A.
[i#] det(4d-xI)=x-8x+12 GRERSLCHI12E2F113)
=(x-2)(x-0),

Apteigenvaluet}2,6.

2 (8%) (aﬁ«smﬂ
Classify the following matrices into positive definite, negative definite, and indefinite

2 0 1 12 1
32 3 4
(a) (b) © |0 -1 0| @ |2 1 1
2 2 4 1
1 0 =2 11 2

(5347 4 R IR 10C. 2 BRilCHI0 %19, CHI0EE28,

L] G
(a) principle minors {&H-£5+3, +2. A7l Jilpositive definite.
(b) principle minors [#&H-£4+3, —13. Fl'| fiLindefinite.

(¢) principle minors{#3-£3-2, 2, -3. F7l'| hlnegative definite.

(¢) principle minors (& -£41, -3, —4. A7l | hlindefinite.
{ﬁ]ﬁzu] ) principle monors | 1% OEJI??W i 4 ZF 1 H [CH13 2R 1 Te 2] 3L

3 (10%)  [ffj*~87+1F]
Factor the following matrix into a product LDL", where L is a lower triangular with 1's on

the diagonal and D is a diagonal matrix.
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(5347) 7 fERb RETSI03E. % BilkistCH3 RS,

€
— 9 3| (173) 9 -3
H -3 2 0 1
9 -3 1 0 9 -3
- (CH3ZE27:LU 5 i)
-3 2 -1/3 1 0 1
1 0 9 0 1 -1/3
B (CH3#(7]13a)
-1/3 1 0 1 0 1

T ®%) [ 877]

Given the basis {(1, 2, —2)T, 4,3, 2)T, (1,2, I)T} for R3, use the Gram-Schmidt process to
obtain an orthonormal basis.

[5347] 2 e [ % 109C. ﬁ%%&ﬂ%ﬁ\CHﬁTﬁJU
@9 WERENG
R CH {1,2,-2), (1073, 5/3, 10/3), (<2/3,2/3,1/3)" )
FIRSHIA (U {(1/3,2/3,-2/3)", (2/3, 1/3,2/3)", (-2/3,2/3,1/3)" }
5 (8%) [ *87%v7)

(CHOEZE!16)

Determine whether or not the following are linear transformation from R™" into R™™.
(@) L(A)=24  (b) L(A)=A", (c) L(A)=A+] (d) L(4)=4-A4".

(i) A B fEE07A. ﬁ%ifﬁaﬂ?%?&'\CHT{g%l, CH27E2E123, CH7EE20(a).
[##] (a) Yes. (b) Yes. (c) No. (d) Yes.
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6 (10%) [fj*~87¢r#]
Let D be the differentiation operator. Find the matrix 4 representing D with respect to

[ 1, x, x*] and the matrix B representing D with respect to [ 1, 2x, 4*21.

(5347 RE %1078, % HICHT E%0.
HABT HARECHTERIOML, (H7% 4 R [ 18,
Life] Griaps

01 0 0 2 0
A=| 0 0 2|, B=| 0 0 4

0 0 O 0 0 O

7 (10%) L] ~87c5]

1 -13 0
Givend= | 3 -1 0 |, find34"+4%+4%.
4 43 —1/3

(o3 #7] 2 iR 16C.
(] ch(x)=det(4—xI )= —x*(x+1/3)
q&J 3x =g () (P (x+1/3) rax*+hbx+e,
Ilx=0,-13(%* i 0=c, 1/3%=a/9-b/3
BRSSO 3007 +9x M 8x = ( g(x)(—(x+1/3)) ) x*+g(x)(—(x+1/3))2x+2ax+b,
= qi1(x)x+2ax+b .
Flx=0f%* # 0=b,
il F i 3x " hx=g(x)ch(x)+(1/3%)x
o 34"+ A+ AP=0+(1/3% 4 (CHI672E18)
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0 0 0
=135 0 0 0
~12 4 1

[5bie) (REIEII6BfiAE, + PR GRIa
5%5{5]’14 (*#3Jordan form: A=PJP',

1 1 0 0 0 0

pP=| 0 3 0], J~|1 0 0

12 0 1 0 0 -173

J=S:®(-1/3)1I,

B2, J*=8"@ ((1/3)) =0,®(1/(=3))] (CH16#5f7]5a)
2L 3P =3(0.0(1/3' ) + (0.8(=130)]) + (0.D(1/38)])

= 0,®(1/3%1,
Co 34+ A+ A =PGBI+ P+ P! (CH167:2R12)

=P(0,®(1/3%)P '=...... (F&r Tl-F)

8.(10%) [ *~87%¥#])

Given 4 = , compute e’ .

(73171 R 168, % BIRERCH 676,
[i] Gerapes

2 0 1 1
U ASE [~ D= , P= , A=PDP".
0 -1 2 -1

¢ '=Pexp(tD)P"'= Pdiag(e ™, ¢ )P '= ...
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9 (15%)  [ffj*~87:r¥]

2/3 -1/3 2/3
Given4d= |2/3 2/3 -1/3 |,
-1/3 2/3 2/3

(a) Show that this is an orthogonal matrix. (5%)
(b)Find4'.  (5%)
(c) Determine if the matrix A4 is (1) positive definite, (2) positive semidefinite, (3) negative

definite, or (4) negitive semidefinite.

(53471 % () (b) B JEE13A.
()BT RERI3D. i RECHIZ L Te.
(i) (a) FHFIERAA=L
PRA S [, AATzlﬁfﬂﬁﬂ GIR P AL PR (CHI3ZEZEI3)
(b) Hi(a)fE

213 23 -113
Al=4"= | 213 23 273

2/3 -1/3 273

(o) MHZREpE, Al i, P P Ped . (CHI0EEN9c)
(C)[ P i) det(A—x )= —(x-1)(x*~x+1), H eigenvalueth— HEr— #Hp:
TR Pl el TRt (CH13¢2H17c)

10 (15%)  [f*87%v7)
Let 4 and B be nxn matrices over the field F. Prove that if (/-4B) is invertible, then
(a) I-BA 1is invertible; and (7%)
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(b) (I-BA) '=I+B(I-AB) 'A. (8%)

(53 #7) 4 REgih 2 16F.
(i) ﬁ%ifﬁaﬂ{%#&'\CHmtfﬂl PR T F B H

11(15%), 12(10%), 13(15%), 14(10) EEfeH=




