Examples of Annihilator Page 1

A B, & p(t) = co+ et + -+ cp th T+ tF BETERES 1 %ER (monic polynomial) H
p(A) = col + 1A+ -+ A1+ AR RIS p 5 T8 A 2TEA. A WRHEZER (characteristic
polynomial) 525 ya(t) := det(t] — A) (HEFREES 1),

* fEfG P A, Bl PAP B A MRS EAMER, Bl det(t] — PTAP) = det(tI — A)s

A B35/ (minimal polynomial) ﬁ.r # A ZHEAF RERIER, 528 ma(t)o
* my DAREREAR A ZER, Bl p &R Aiff ma B po
Cayley-Hamilton EH: x4 £ Ao FTLA, % my DEER x40

B TRREMEN R L EHANR NS EN, KM RAENEREET. &, ABERERENLE, B
PRSI EE. EEER: % SEEHEELIERBILEENE Ko
* EHEZ orthogonal, 2 HBEHER —H,

Example 1. E = [V]] = (1 2), BE%#, yp(t) =
LA =1= 12— 1% Ao R ma BAFRER—R, my
HIER, & 5 RI xal(t) = me(t)- (t—1)%

Apsn = (1 J) B 1<i#j<n (i) #R). BEGEM, A* =1, ®k, ¢* — 1 5% A, R ma B
BER—Ro AL i n BED, ma(t) BER 2 — 1. T xa & n K, FlA

mp(t) =18 =10 Asxs = (12) = [77]],
(1) = ms(t) = t2 — 1o T xa, BIRITTIR

n=2: ya(t)=(*-1)
n=3: xalt)=-1)(t—-1)
= (= 1)(t-1)°

n=4: xa(t)

Example 2. P = E é g] (123) REERS 3WEER, . PP =1=1—-1% P (EfH
8 mp AN, THBTE £ — 1R xp(). T 1= [000]. P =[101]. P2 = [100] 9 %8
1,2,3 FE, 1 HIEEOEBEARR, B «f ++P ++P2 £ 0, B yp £ 3 K, Hibl mp BRIK:

xp(t) =mp(t) =3 — 1,

Apn=(i j k) BREES SHWE—EE (1 <i,j,k <n tHE), BEEM, A3 =1 Eit, 3 - 1% A,
SR my BATTRER KR, REBE 1, A A28 5 0,4,k 511, 1 HIRAIEE AR, bl 3/ n 2%
D oma(t) BER P — 161 xa & n K, Fibh

n=3: alt)= (= 1)
n=4: yal)= (£ -1t 1)
— (* — 1)(t - 1)?

n=>5: xalt)

HRTRBIATA, HEE A, REES k E—EE (n > k), Al

xa(t) = (" = 1)(t = 1)"* ma(t) = t* - 1,

EETHABERANRTN,A B &, MAREWHEEL x4 B2 (15 3) M (2 4) FESEANRE T
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EWHER (153)(24) #1925 38, Si&8 (123)(45) T: P:=(25), PPAP=(123)(45) =
010|00
(2376%) = EEE?E] =[G ] PAP W L e, WRITIIRSIER, dot(PTLAP — tT) =

det(A; —tI) - det(Ay — tI), FTLA xa(t) = (£ — 1)(¢* — 1),
HREDE A BRERR. RERM, —EREGEEN P K EF A WAEER BEGEE.

Example 4. A,,, = (13)(24) BRER 2,2 WRERER (n > 4), ENFHESEN RNLEX #
(12)(3 4) FR—BM. Fill xa(t) = 2 =D - 1)t —1)" % Xlem(2,2) = 2,= A2 =1, &
ma(t) =t* — 1o
Apin = (153)(24) BRER 2,3 WRETREER (n > 5), ENFEEZER. R/NLHENX & (12 3)(45)
IR, FTEL ya(t) = (88 — 1)(12 = 1)(t — 1)" % X lem(2,3) = 6, = AS = I, # ma(t) L%
Bt —1=0+1)(E—t+1)E-1D)E+t+1), B xa TH may BLEE (2 — ¢+ 1) WEKX, M
ma REULE > max(2,3), RFT ={E7]5E

=1 +t+1) =t -1 — HEE 3 ER, BFrTE 2 1R,

(t+ 1) +t+1) — B &TTE 3R WA TR 2 1B,

HE mat) =+ 1)t -1 +t+1) FAE 2 & 3 8%

’@fﬁ%ﬁ, HE (& 3 BBENR/NEER) M (& 2 BENR/NZER) B (BNARER)

lem(®® — 1,2 1) =+ 1)t -1 +t+1)

FAIRER B R B R, MARERA A Y, 55T HIBKE T e
A5><5 (1 2 3) (4 5), A :El $2,$3,$4,$5)T - A(zl,$2,1‘3,0,0)T + A(0,0,0,1174,:7:5)T
= ($27m3,m170,0)T + (0,0,0,%5,I4)T E/‘]%:\EXE

3, _ 3_ _
U RS ER U = (e 0,0)7) BV = ((0,0,0005)7) HIF, VueUAueU B A’u=u, Bl (A —1Du=0,

VoeV,AveV B A%2v=wv, Bl (A2~T)v=0,
TR reR, FHEuclU veV #HFr=u+tv,

(A+1)(A-1)(A2+A+)z = (A+1)(A—1)(A2+A+1) (utv)
= (A+1)(A-1)(A%+A+1) u +(A+1)(A-1)(A24+A+1) v
= (A+1)(A*—1) u(A*+-A+1)(A* -1 v
= (A+1)0+(A%2+A+1)0
=0,

FTLAME (A+1)(A—1)(A*+ A+ 1) BFEM, A t+1)t—-1)E+t+1) &% A,

—EBESCAIRAALE RS IEIEE BEE, AENRIE T EMEE MR RERE R

=N
Ho

Example 5. A 4 = (éfig) =(12)(34),
2 _

xa(t) = (1) = (t+1)*(t — 1),
ma(t) =lem(t> — 1,2 - 1) =t*—-1=(t+1)(t — 1)o
1(1,1,00)T

—1(1,-1,0,0)T W A (AR, S 4 (E, B m, BB,

(

(
10,0,1,1)T
—1+(0,0,1,-1)T

REAE
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1 ¥ eigenspace =null(A — I) = ((1,1,0,0)7,(0,0,1,1)T), \ 4 e gn A .
—1 # eigenspace =null(A + I) = ((1,-1,0,07,(0,0,1,-1)T), M RY, SEREAR A B cigenspaces

TEEfEH (the set of eigenspaces of A is complete). FTLARTK—HIER M A A1,

Example 6. Ay = (420755) = (14)(25)(36),
xa(t) = (¢ —1)° = (¢ + 1)°(t — 1)°,
ma(t) =lem(t* — 1,8* = 1,t* — 1) = (t + 1)(t — 1),
145(1,0,0,1,0,0)7
—14-(1,0,0,-1,0,0)T
1<+(0,1,0,0,1,0)7
—14-(0,1,0,0,—1,0)7
14-(0,0,1,0,0,1)7
—1+-(0,0,1,0,0,—1)T
1 B eigenspace =null(A — I) = ((1,0,0,1,0,0)7,(0,1,0,0,1,0)7,(0,0,1,0,0,1)T ),
—1 B eigenspace =null(A + I) = ((1,0,0,-1,0,0)7,(0,1,0,0,—1,0)T,(0,0,1,0,0,—1)T ),

R HE: 6 EREEEE, 1A 6 #, B ma ERER,

B RS

BB ESERE, cycle —E2RE 2 TBER. REZRETIE?

Example 7. Ageg = (15220575%) =(1)(235986)(4 7),
xa®) =@t —-1D)° =) —-1) =+ 1)t —-13E —t+ 1)+t +1),
ma(t) =lem(t —1,t* = 1,2 - 1) =t —1=(t+ 1)t - D)2 —t+ )2+t + 1),
1<@,0,-,0)7
1<+(0,1,1,0,1,1,0,1,1)T
FEmE —1lo01-101,-101,-)7 FE: 9 EFREEEE, EWRE 5 # (BERTE ma E2EIR),
1+-(0,0,0,1,0,0,1,0,0)7
—14-(0,0,0,1,0,0,—1,0,0)7
1 B eigenspace =null(A — I) = ((1,0,0,0,0,0,0,0,0)7,(0,1,1,0,1,1,0,1,1)7 ,(0,0,0,1,0,0,1,0,0)T ),
—1 i eigenspace =null(A + I) = ((0,1,-1,0,1,-1,0,1,-1)T,(0,0,0,1,0,0,~1,0,0) ),

T2 R%
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