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ERfE-EBAI ML

% (BRfE-BBEA~I L)

n JRIEAFTTE A ICXFL T,
Az = \x

(eigenvalue), z ZEIHME )\ ICHILT BEBEANY kL (eigenvector) &LV 5.

EBIETANS— N CIEEOARI ML z (2 # 0) NEEITZEE, N & A OEHIE

J

12 2 2
Bla=|0 2 1|,z=|1| 93 cors
~1 2 2 0
12 2\ (2\ (4 2
Az=| 0 2 1]||1]=|2|=2]|1|=2=
-1 2 2/ \o/ \o 0

L7cht>T, 213 A DEBETHD, = IFEHE 2 ICHISTBEENY MLTHS.
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EfZENLETLER

o n REAITH AICRLT Az =z <= M —-A)xz=0&D,
A D ADEEE <+ BEARERXR OI-A)z=01EELORT MNLOEERD
< det(A\]—A)=0.

& (BAR3EN, BRAER)

® fa(A) :=det(A\ — A) # A ODEIFEZIAN (characteristic polynomial),
® fa(A)=0% A DEHBEATEN (characteristic equation) ELV5.

~ EREIZEREHFEXDR

BEEAEXIE n RAEXNTH D718, ABFEOEREENSRIWVZ S:
£ (BREOEHIIESRITHOY 1 X L—5)

BERBOBLETER I E, n REATTS A IZERZFFLT n BOEREZHD.
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BEIRE-EBNRY FLICAT 3 EER

o EH1T9) ADRITINTH->TH, BIBEIRRERATH S LISRS AL
o EHRIC, BBNRY MLHEART MILTH B CIFRSAL.

Bl A= ( )aré CorE, BEAERE

A1
-1 A

det(A\I — A) = =X +1=0.

* £oT ADEBEIL +i THH, RETIFEL.

(e (S0

¢ XoT x IFEBME i ICHRI BEERT MILTHBH, ENT FILTIEZRL.
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[EH 2=
[EERY FLOEES| —DOBEEEICHET 3EEAY M LIGERICTE

* n RIEATTH A DEIEEZ N\ NI BEERT MLZE ¢ £T5
¢ CDLE, x DANT—F ax (o #0) ICRLT
(AT — A)(az) = a(A] — A)z = 0
* £->T azx HBEBRT ML
EE (BBFZERM)

EA1T A DEEE N ISHLT, RDOKSICERTNIES
W) ={x| (M - Az =0}
ZEHME X ISHIGT BEHZER (eigenspace) £ W 5.

e EELERIZEEANY MLEEoESICEONY MLEMZIES
o L TEBARZ KNI WS EEIE, YO MLUANOBEEZER EOANY MLEIET.
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EBEZROEE

EEZHEOME: BEZEMIEME AN —EICEAL THU 9%
EEZER W) IEEHEMTHS.

ZAS—fEICELTHLTLA I

o HIDR—J X EARDERTTREDDTHER.

AICEILTELTWAC Y

e FBD z,y e W(\) ICXL,
Alx+y)=Axz+ Ay =z + \y = Az + y).
e koTxz+yeW((\) THH, MICEALTEHLTWS
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EREOEELEE
T (BEEOKHE, BNIEThEhTIR, FL—RICELL)

n RIEFHIT) A DEBEZ A, Xo,..., A\ ET B L, RHBYIL:

det(4) = [T, tr(4) =D A
i=1 =1

SEFA DR | (Fe2 B EERR IS B ER)
® AL, .., A BEBEARERDIRTH S 78, BEZENIIRDL S ICEHR DB TE 3!

det(Al —A) = A=A)(A=A2) - (A= Ag) (1)
e I (1) X N ICBEHTREBERTHD, ﬁL@Ei&Iﬁc‘: DU kv e 3 R
[EHUE] det(— H i T ORE] -4 =-> N
L 1> TIREDER %185, .

o det(A — A) DFRHBOFAEICIIREFRAZED. O
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e YSZADRHATEBZERZF]EITD L H35 200
A+4 0 3
det(A\T—A)=| -6 X+1 —6
—6 0 A=5
=A+4)A+1)A=5)+18(A+1) /
=A+DN=X1-2)
— A+ 1)2(A—2). T
o &oT ADEGIEIR 2 —1 (E*’EE 2). =a11a22033 + @12023a31 + 013232021

— a13G22031 — 411A32023 — 412021033
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Z= ]
BBz
EBEICHIET 3

D

e 1DH

—Ax =
={e| (21
W(2)

"

1
T2

3

I

Z2

x3

6 0
-6 3
-6 0

3
—6
-3

1
T2

z3

I

Z2

T3

~iﬁ$- EU) 7‘5 _nE ’(13:7‘\' \
N K D L; N

g =\
/. N N

9/23



e 2 DHODOEABEICHES 5 EHZER
W(=1)={z| (-1 - Az =0}

Z1

T3

Z1

= T2

x3

3 0 3\ (= 0
6 0 —6|[z]=]0
6 0 —6) \z3 0
Ty
(10 1)fa]=0
z3

0
+t]1 s, teR :< 01,1 >
0
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AT EEDF R
SEBAUANDEA DTN TEODITFZ X H1TF (diagonal matrix) &LV S.

dy 0 - 0
0 doo --- 0
p=| 7
0 0 - dpn

AITR DM
o #5175 D OEEMBIEHBRS dii,do, ..., dun CZELL.
o W75 D O k TIE, HARSZE k TLIHATITHS (EOFEHHE):
d 0 -~ 0
0 d&, -~ 0

DF =

0 0 --- dF

nn
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18175
AR 155
n RIEHTTH A, B IS5 LT B EANTHI P HEEL,

B =P AP
MEDIIDEE, A & B I3HEBL (similar) BITHE WS,

IR (AT DEEE)
72175 A, B DEREIZ—ET 5.

B=P AP Z#I-SERNTII P 2E 3. COLE,

fB(A) = det(A\ — P'AP) = det(P~'(A — A)P)
=B

= det (P—l)det(,\f — A)det(P) = det(M — A) = f4(N).
&>T A ¥ BOEBZERIT—HL, BEEGREKIC—RTS.
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S AEATRE
£ (HBILAE

n RIEFTTE] A DRAETI LR E, L5 HBEITH P e ATITH D H'ERE
LTA=P'DPHHDIIDE, A IIWAILEIEE (diagonalizable) X\ 5.

AL AT A TE O |
o A DHBILERER L &, AUATHOMED S
(ADEG1E) = (DOEGTE) = (DOFHBAS).
* AD kT k 18

~ ™~

AF = (P~'DP)(P~'DP)--.(P"'DP)(P~'DP)
= P~ 'D*pP
0, DF #AVWTHEICHETES.

2 WAL ITIIRE D & S5 BRITHIH?
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R (WAt BE+2EM)

n RIEATTH A ICHLT,
ADNAILAE <<= AD n @AORIIRILEBNS bLZHD

SRR | (n EIDEBNRY bILHRAZIRIL) = (MA{LETEE) 2R 9.
® v,v,...,0, T A DREHIIBEBARY ML, ThEhICHILT 2EHEZ
ALA2 Ay £T B (TADE Av, = \w; (1 =1,2,...,n))
o P=(v,v9,...,v,) £TBK, PIFERITHTHD,
AP = A(vy,v9,...,v,) = (Avy, Av,, ..., Avy,)

A 0 .- 0

= ()\1’01,)\2’02,- --’)‘nvn) = ('01,'02,.. . 7”71) . . . .
3 :

0 O An
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e £oT, LomilIZ Pt ZENSHEITR L,

priap- | MY
0 0 - M\

o N&D, AN n EORIIMIBEBNRT FILEDHDETE, A IFWALAIETHS.
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(XfAMEETRE) = (n EDOEBEANY MILHMRAIRITL) =R Y.
°* AWXALAIREG &,

di1 0 0
0 d 0
PlAP = i | 2)
0 0 - dpm
DrH<

% il 9 ERITTS) P EXMA1T9) D H\FE.
o P=(v,v9,...,v,) £TBK, P DIERIENSHIRT ML vy, v9,...,v, (SHFHIRIL.
o I (2) DIZIZ P EENSENTZ L,
AP = PD.
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AP = A(vy,v2,...,0p)
= (Avy, Avs,. .., Avy),
PD = (d11v1,d22v2, . .. ,dppvy)
Th3dh5, AP=PD &D
Avy = dy1vy, Avs =dopve, ..., Av, = du,v,.

FoTv,ve,...,v, I A DEBRI NLTHS.

o ELD, ADANAIREDOEE, A n BEOREHIUIBEBNRY MLZEDHD.
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HALICESITSERECERNY FLICHATSHEEYD

2 (RALICRN3 T CERE BBENT FLOMER)

n RIEATTS A HBERIATH P = (p1,p2,...,Pn) ZAAWVT

PlAP—D— 2 0
0 0 - A

EXALETNTVSRETS. COEIRHHDILD:
® D OXAMLTD M, A2y, n 1& A DEBETHS.

(N

o p; BEHEME N ICHET S A DEBRT FLTHS (i=1,2,...

CNETICRURRN S BICRS (SERRY ).
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EB AR FIVHRARILICE 553514

o —RIC n RIEFITID n BOMIBIBEENY MLZHFD EIFRS AL,
o RDeplE, BN MLAMRFIRIITH 2 e D+ RRAEZ5Z 5.
I (BBEAY FILHRHMIITH 3 1+575% M)

n RIEFHTTS) A DHEER D s HAOEBME A, Ao, ..., As ICHIGTBEENY LI
RN TH .

s 1T 3RWETRY.
e MMELRD s— 1 BEOEEME A\, A2,..., 1 [T BEERNY ML vy,v9,...,v5_1 B
TN CRAE.
® AL, A1 WETNEBRBRBIEEMEZ \s L, WIGTREERNT L% v, £ T 5.

~ V1, V2,. .., Vg1,V DARRFCIMII TH D _EZERT.

19/23



® ci,coy...,cs ZANT—E LT, ROV IIDCRET %:
C1V1 + CV2 + -+ - + Cs—1Vs—1 + CsVs = 0. (3)
o MAICENS A ZRNTTRZI1ES:
c1Avy + coAvg + -+ - + cs_1 AVs_1 + csAvs
= C1IA1V1 + AV + -+ Co_1 As—1Vs—1 + CsAsVs = 0. (4)

e (4) - X 3) x\s ZEABET B L,
c1( M = A)vr +c2(A2 — As)v2 + -+ -+ cs—1(As—1 — As)vs—1 =0
z19%.
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_CT V1,V2,...,Vs—1 ti&?ﬂ??ﬂﬁ’(%%f:&),

01()\1 = )\s) = CQ()\Q = )\s) == Cs—l()\s—l - )\s) =0.

As 1E A, A2, 01 WITNEDHER DT80,

co=cy=---=cgs_1 =0.
LeD'>T, I (3) 5 ¢s = 0.
UELD,
XB) = c=c=-=cs_1=cs=0.

DREN, v,v9,...,05-1,vs DIFHIRIITH B & HH B.
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¥ AL eI BB 1THI D153 &%
CNETOFELD

o n RESTHIHHALTLE < n BORPRILEEAY FILHEE
. HEG3EEBICHET 3EBNY MLIHSIRIL.

- CNBEBBFADET, HALTRIEOTREES3.

R (NALraL1T0+25%F)

n REHTH A DEEEHNTNTRAS LS, A SHBLTETHS.

o ITHINNAFIRETH S L DREI TEHE-BENY MLOIGHI TR%
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FLH

BBEOIEDIED
s EFME-EBENY MILDERL TDOME
o BB TTH E N BILAIRER TS
° TN NALARTH 57D DERM (BETDRHE L TDFRM)

HETOERE
o EHE-EENY MILOEHRZ BRI S.
s S XDRI, EBE EEERHDOEEE KD D RN ZHET 5.
o XA{LEIREMEICRE Y SRR RN Z ST 5.
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