£+HE &R

F5HE. e R T sk B,V RBF Lt n ks,

§1 KT
5 % A€ L(V), L € N 1£4F ker(AY) = ker(A“Y). 48 s T4& i € Z7,

ker(A%) = ker(A“).

JEBR. HIEER ker(AT) = ker(A“2) BIFT. # x € ker(A“Y). M Al (x) = 0. T2,
A (x) = A(A™ (x)) = A(0) = 0.
H x € ker(A“2). HIARH
ker(A™) C ker(A™?).

K2, B x € ker(A2). M A2(x) = 0. THE, A(A(x)) = 0. Bl A(x) € ker(AH).
A ker(AY) = ker(A“Y), ATLL A(x) € ker(AY), Bl A“1(x)=0. Bl x€ ker(A*T). M
ker(A“?) C ker(A“Y). O

SRR 1.1 e, £AMA
im(A") = im(A“!) = im(A™) = im(A"?).
ERA. 9% x € im(A72). MAE y € V 543 x = AF2(y) = A% (A(y)) € im(A“Y). F

A, im(A?) C im(A).
RZ, % x €im(ATY). MAEy eV &7
x = A" (y) = A(A(y)).
N——

z

HA ze im(AZ) Fa im(Af) — im(.AZH), FrAGE weV 1843 2 = AHI(W). FR,
x = A2(w). # x € im(A2). HFAFE] im(AT) C im(AT2). O



§2 Jordan FRERIHIITE

5l 2.1 & n AR HH

10 01
0 1
A= : € M,,(C)
01 1
O --- 0

2 Jordan AR/ER.

R, BBt A2 =24 BH A RRBRIEEE, Ik pg=t>—20=1t(t—2). TR, AT
TR (TA AAFIREV)E A BAFLEAR N\ =0 Fo Ny = 2. RAMNRBHIR J, 69 235
BEERSZ Y M\ Ao Ny BPFT. 3%k n =2k AT HMF R(\,0) =2k, R\, 1) =k BH
A2 =2A, FTVA R(\,2) = k. TR,

N(M\,1) =2k +k — 2k = k.

Orx
Jy= | "k O
2B,

5l 2.2 % n Af&%. HH J,(0)2 & Jordan iRER.
fiR. X ep,...,e, £ CagtrA. W J,00)=(0,e,...,e,1). & A€ M,(C). N

BILIFH N, 1) = k. %

—

AJ,(0) = (AD, . A" (0,eq,... e, 1) = (0,AD . A=),
TE,
B = Jn(O)Z e (07 el) e 7en71)<0, 61, e 7en71) — (O, 0’ el’ L 7en72)

7T 4o
AB = (0,0, A0 .. A2
Kon =2k HMA
B*=0 4t BFA£O.
¥, oup =t AHEITHF

ng="g1+7T41 —2rg,=2+0-0=2.

Jp = (J’“(O) ) .
Ji(0)

WHE_FTE LI 14.9,



5 2.3 HH J,(\)F 89 Jordan #FEAE, K4 A e C\ {0}, k> 0.
fR. 2&3 A\E £ M,(C) 89w, At HF

Joa(NE = (AE + J,(0))* = NE + kEN1J,(0 -+§:<:)ﬁZJ

i=2
TR,
D 5 N *
0 AP RN s *
L) = | . . : .
0 0 0 e EARL
0 0 0 0 M

0 kXL % %
0 0 kAL * *
rank(A—)\kE) =rank | : : : e : =n—1.
0 0 - 0 kX!
0O --- 0 0

FTVA NF 9T EHF T 1. dsbF il Jy RA—A Jordan 3. B9 Jy = J,(\F). O

§3 AIIEZEFEHY Jordan AR/EZRY

SIFE 3.1 XL A€ M,(C) B xq4=(t—A)™---(t=X)™, P A\,..., )\, €C, BATF.
% fecCl). m
Xpa) = (E—= FA))™ - (f = F(A))™.

WERA. AR¥EZE B S =1 8.12 R ESEFEN Jordan FRYERY, fAERISSERE P AL E=f
FEIE T 415
A= P 'Tp.

-‘Lﬁ T E@Xﬁ%@é% Ap,...,0n,. D—\[U A1,...,0p - {/\1,...,)\3}, E. )\1 ?:Er?ﬁ” Ap,...,0n, EF'&
WM EERE n, i =1,2,...,s
HAEPERVEIEH MR ke N, TF X AL R of, ... of. %

f=fa"+ fart™ + - fo.



1l

Z?:o fio‘li * e *
d d . Z .. %
f(4) = P f(T)P = P~ (Z fz-Ti> p=p ol
=0 .. :
E?:o fz‘Oé;

HfF(A) B AZAE flar), flaz),. .., fla,). RAEFE ZFH-LCUFIIH 15.1, f(A) ~, f(T),
3:% Xf(A) = Xf(T)- EEHHZ?%&,

Xfay = (t = flar)) - (t = flam)) = (£ = f(A))™ - (f = f(A))™. O

5] 3.2 % A € GL,(C). iE# spece(A) = {1} ¥ B G3EFH ke Zt, A ~, AF,
MUEBA. X specq(A) = {1}, B

Jdl (1>
Ja

)

Jg, (1)%.

(W —FF i3 15.1). #IBH 2.8, sHEE i € {1,2,....0}, Jo,(1)F ~, Jg (1), T
R AP~y g~y A AR AL
BZ, % A~y A* k€ Z7F. 3% spece(A) = {1, ..., N} B LK G| LT 4a,

SpeC(C(Ak) = {)‘Ifa SRR )‘];} = SpeC(C(A)‘

EES N espece(A), k=1,2,.... TR, B i jeZ" HBRi<j LN =N %
AN =1 m TR R (e {1,2,..., s}, AE m € ZARF N =1, 4

m = lem(my, ..., my).
WA =1,0=1,2,...,s. A specp(A™) = {1}. # specc(4) ={1}. O

5 3.3 % A € GL,(C). £ &4y k€ Z, H4& X € GL,(C) 4£4F X* = A.



MERR. &iE A A Y € GL,(C) 43 YrE = J,(\), £+ X #0. & E

=9

M 2.3 T4, B ~, B*. ¥ A& PcGL,(C) 113 B= P 'B*P. % C = P"'BP. N
Ck=B. 4 Y =XaC. M YF=AB=J,(\).
FL B Z € GL,(C) 843 ZF = Jy. &

Jdl()\l)
Jq =
Ja,(Ae)
BH A T#E, Bk A, \ BFRETFE FRAE Y, € GL,(C) #4F Y = Ju (M),

i=1,...,0. &
Y

Y
BPeT. % A= PLJ,P, % PeGL,(C). 4 X =P'ZP. 1

Xk=plzkp=pP ' ,P=A O

84 Jordan-Chevalley 97 f%

FE 41K AcLV), £ F F=C. WAEE—W SNecLlV)HZLA=S+N,S
T A, N BE 4= SN =NS. #tm, SN € ClA].

MERR. AIRHAALR T S MIFRRF T N HIAALEME— M &R B (FAAE I WAH — &5 Tk >
REURAG 2.4, ME—PE WSS BB N IR B SRR A1), FIHNER S, N € C[A]. R EEH
S € C[A] By,

W ospece(A) = {1, .., A} WIAELE my, ... m, € ZT 15

pra = (t = A)™ - (E =A™



WA SCRFIE 73 6] 43 A,
V:Kl@...@[(&
H Ky =ker((t—X\)™), i =1,2,...,s. % m &V B K; T LREMPHE. WIEE
TR IR R 2.4
N =\ 4 - 4 A
T, BATRTFUEH 7, ..., 7 € C[A]. AYHIEH m € ClA]. FIEFRIRGTFEH

;

ft)=1 mod (t — \)™
f(&) =0 mod (t — X\y)™

f)=0 m(.)d (t— As)™

\

M4 22 Db ) A ) R e B R R F e B 6.6), 774E f € Flt] Wi LiRTTIEH. T
HIUE: m = f(A). xeV. M x=x;+ - +x,, HF x, € Ky,...,x, € K,. BN

f(t)=1 mod (t = A)™,
FTUAFAE hy € Flo) 18 f(1) = ha(H)(t — \)™ + 1. T2
FIA) = hi(A) (A = NE)™ + €.
e A5
FIA) (1) = i (A) (A = ME)™ (x1) + E(x1) £ E(x1) = x1. (1)

FONAHER i € {2, 5},
f(t)=0 mod (t —\)™,

FTUAFAE hy € Flo) 13 f(t) = ha(t)(t — \)™. T2

H LB A5 H

TR,
1),(2)

FIAX) = FA) ) + FA) ) + -+ FA) () " %y = (%),
WEseEe. AME R 7, € ClA]. KIS 1, € ClA4], 1 =2,3,...,s. [



