A K characteristic polynomial F0f% x(A), A BJ minimal polynomial 2% pa(A),

0 -15 -5
(—) (28) A= [% —z § :2]’ A N\ =2, A = 3 BIFEF T, IKTHIFBEE Jordan form,

a) BHEME generalized eigenspace FIEHEE R R,
BAR ker(A — 21), ker(A — 21)?, --- EFTT WEE:

LR
_g _é g :2 reduced row echelon form (1) (1) 8 :?
(sol) A=2I= |25 ;7| """ o012 (e
-1 02 -2 000 0
4 vy € ker(A — 21) \ {0},
Al vg=(2,1,2,1) 4, B vg = (2,1,2,1)". (+2)
BAR ker(A — 31), ker(A — 31)?, -+ AT BEHE:
LR
_3 _1 5 _57 reduced row echelon form 00 -1
(sol) A—3I= [ R :?] ®: EHyEH [8 o ol (+4)
-1 02 -3 000 0

¥ vy € ker(A —31)\ {0},
Hl v = (1,2,2, 1) 2y, B0y = (1,2,2,1)7. (+2)
4 vy € ker(A — 31)? \ ker(A —31) HEX (A—-3Nvy=v, (H vy M ® )
Al vy = (1,2,2, 1) wy + (1,1,1,0), BUERMEER vy = (1,1,1,0)" BIAL, (+4)
4 vy € ker(A — 21)? \ ker(A —31)? HER (A—-3Nvs =va, (H 1 M ® )
Al vs = (1,2,2,1) 24 + (0, —1,0,0)!, BURFGER vs = (0,—1,0,0)7 BIR], (+4)

Avg = 2, ker(A —2I) = (vy) = ker(A — 2I)? = ker(A — 21)? =
AEL/E AUl = 3U1 ker(A 3]) = <U1>
R Avy=3vs+ v’ ker(A—31)? = (vy,v9) °
Avy=3v3+v2  ker(A —31)° = (v1,v9,v3) = ker(A — 3I)* = ker(A — 3)° =

(+1) (+1)
b) va(A) = (A —2)(A—3)%, pa(N) = (A —2)(A —3)® o A Jordan form B J = S—TAS, B S, J .

0 2
é] <+4>J:[8
0 0

=N =N
(o] Neu] VL] Hen]

1|1
201
201
1/0

0[]0
NI
3| (+2)
GlE

(sol) S:= [U0|Ul|vz\v3] = [

(Z) (8) fHER “power method”? EMEM? fHEHHRTE [B2hl? (BN [ETh] K] DUSEIHE?)

(sol) ME—EHME A,x,, BEEN x € R", § v := ‘, BHEM v, Hﬁv i =1,2,3,. o (+4) AR
HERANEFEE B, v, ?@5@3%@& ZILI?O v, BHHENRERE (+2), B H Zlggo | Av;]]
BERHENREE (+2) .

IERE. RS, TS, RY .. HEEE. SO SEREOE, DEAHE. B 1H &%



— 1 1 1 1

-2 2 2 1
(Z) (28) A= [ 0 1 %}, P IEZARE U,V #15 VI AU = [% 8] , #FTEERT SVD .

1 -1-1

(sol) H:= ATA = [—g 10 _1§] xar(t) = 3 — 252 + 150t = (t — 15)(t — 10)t, (+6)

b= 15 H 157 = | 2 TH R = (1,11 (42
0 _5]’ HYEF#%&WE Uo 1= (0, 1, —1)t/\/§ (_|_2)
s =0: H—0I = [

. 0'1:\/]__57 ’U1:Au1/0'1—<—270,0, )t/\/g (+1)
’ 09 = \/1—0, V2 :A'LLQ/O'QI (O,—Q,—l,())t/\/g (—‘rl) ’

== 1002)t/\/3 = =
E\[ s 1 R ,—2 ,2 t— 17070’2t O’]_ _20t:> Y U3 (7 ) 7 3)s
[ oy, 09 L (2, y, =2y, 22)" = 2( ! +4(0,1,-2,0)", = K os = (0.1, —2.0)1/v/3 RFEE (+3)
-2 0 01
5 1 Va2l ol2 vVI5 0 0
1 0-2-10 1 B
vl Aﬂﬁﬁﬂ‘[% “gﬁ§] ()
0 1-20 N ~
e - U N
Vit n2+:[%8]

o b=(1,1,1,1)% L SVD K || Ax — b||? WH/IME BF [ || Ax — b||? FHHK/IME 1 x| HHEKEEN.

(sol) W z=U'x, |[Ax —b|? = |[VE,U'x = b|* = |2 .U'x — V'b||* = |X;2z — f( 1,-33-1)' |2 (+2)
= [|(v1521,v/1022,0,0)" —%( 1,-33,-1)f[]? = H(\ﬁzﬁ\} VIOz+2, 28, )|? = (VB + )2+ (VIO )2 42(+2) |
BN & m’ZQ ED x = U (ck.=%.) FEBR/ME |[Ax —b|> =2 (+2),

TfﬁX—U(5f =20 = 30( 2,711 BHFREN. (+2)

4 -6 -2 4

(I) (18) A — [_g 51 _14} B g(x) = xTAx TR BERES A0S AR TE 1 AT

4 -8 —14
4 -6 —2 4 1 2 = 1
5 11 -8 (—73)2 _Td_Tl —73.1 B 4 8 —2 ” 1 —9 % B L. .
(sol.) a7 —1a 0 T (2 Ha | —48 —12 (+5), ~-1) (EI —32 —16 (+4),
0 (1)2 —4 ($)? -3
—(—32) 1 =l (#3),
(%2)2 5
Bl: q(x) = 4(xy — 3wy — Sag + 14)” — (w0 — 205 + 534)% — 32(23 + S24)? + 527 (42)o
e AW LD LT MRS R (L. T=AMEE, D: B fAEeE)
: 1P
=3 o1
(sol) HEAMIRER, EEIR L= |2 | | | D=diag(,—4,-32,5), | LT = PR e || AL
bt (+2) 1
(+2)

2K R, R ER. MRS ... BE. SO EERELE, UESHE. ®2H, B/



— 1 1 1 1

2 -1 0

0
(1) (26) A = [_(1) 2 _(1)} KHE Rayleigh quotient R(x) := TAX RS/ MEFIR R (B
0 2

0 -1

(sol) % f(x) =xTAx = 2(2} — 2129 + 2% — Tow3 + 2% — 2374 + 27),
g(x) = x"x = a? + 2% + 22 + 23,
R 3K R(x) WERME] WE FERP 1 g(x) =1 & K f(x) BBE] (+2),
*”T{Eﬁﬁfjﬁ = Vf Vg *‘r?]@l‘ﬁ%ﬁ EI] (21'1 — X9, —T1 Tt 2$2 — T3, —T9 + 21E3 — Xy, —T3 + 21‘4) // X (+2),
I = tl’g
_ 42y, .
B (g, 21 + 23,9 + 24, 23) // %, Bl iz _ igﬁ;iii% , PRI 8 B iggii _ g;’ MR 23 = 22,
Ty = tﬂfg
=(t1,1,1,t1)*(+2)
Ty=as: Pt —1=0=1t = =5 t2=7 2 (141) x= (t211t2)f(+2) =
x2=—$31t2—t—1=0=>t3:12+2\/5, ty=1 \/E(H-) , Bf% ﬁX// =(t3,1,—1,—t3)'(+2) R

x4=(t4,1,—1,—t4)" (+2)
SETES A R(x) BT

g

R(x)) = QtQtQii-i-l _ —_4&—3 _ 3—2¢5(+2)
R(xp) = it = 2 = 3504
R(x3) = tht;itiﬁ = tsiQ = 572\/5(4‘2)
R(x4) = 2titﬁi+3 = t4i2 - 5+2\/5(+2)

Bl min R(x) = 25 (+1), max R(x) = 255 (41),

x€R4 x€R4
2 -1 1
(K) (20) A= |2 > ]
-1 -1 2
a) 3 T .
200 01 -1
(sol) Se=|o20|(+1),T = |20 2| (+1), BB S REAREE, |ST| = |57 |T],
00 2 11 O
5 1 4
FINESEE T 7T = | v 2 -1 | (42), o(T'T) = {0,3,9}, (+4)
4 -1 5

TN = (T T) = 3(+1), IS T = 1S - 1Tl =5 -3 =35> 1 (+1)

b) K Gauss-Seidel’s method B ||S~1T| -

2 00 01 -1 0 1/2 —1/2
(sol) S:=1| 2 20| (+1),T:={00 2| (+1), " B:=S""T= |0 -1/2 ~1/2 | (+4),
1 -1 2 00 o0 0 0 —1/2
0 0 0
B'B= o 12 o |(+2), BB, o(B'B) ={0,3,3} (+1),
0 0 3/4
LIBI = Vo(BB) = % <1+

B BBV, R ER. MERRE ... MiE. SREOEER EEREEE, UESEHE. %3 H, B





