F+HE SRR
HFAZT. R massh 2, V &% F L&y n L&M=,
§1 KT3I
4. % D& R[z], LWKFHETF, A=2D, B="D> H¥ Rz], AR ABEHFRTH, £

TR BAEFREN, R R, KA ETFEE
. R

(D)1, 2,22, ... 2" 1) = (0,z,22%, ..., (n — 1)z )
000 - 0
010 - 0
] B
0 0 n—2 0
000 - 0 n—1

24

KA A fext s RE Bt Mmdk ERTeR AR, BTl pa =t(t—1)(t—2) - (t—(n—1)).
KN deg(pa) = n, Fﬁu deg(pa) = n. WIEH _=HEIIPHEH 10.7, Rlz], & A-TEHH.
E MBI )
l+x+4-+a"

(R 58 — = 258 DU ) 10.8).

Mo =2k B, B¥ = O. 8 deg(up) < n. B FHEIIHEE 10.7 751, Rlz], 2
BAEH. M n=2k+ 10, B¥ = O, # n > 1 B, deg(ug) < n. HE _FHIPE
H 10.7 W5, Rlz), A2 B-EA. M2 n =1 K, R XHMEATE AR 0G0 H AR
AR S, O

5. &

(i) BB : C T3 AL,



(ii) & f € Clt]. £ det(f(C)).
iR (1) 5 C W2 T

t -1 0
=1 ...
Xc(t) = det _
-1 0 0 t
nxn
t —1 0 -1 0 0
0 ¢t - 0 1 to—1 0
=tdet | — (=1)""" det .
0 0 - ¢ 0 0 - —1
(n—1)x(n—1)
o1

(n—1)x(n—1)

KN ged(xes xe) = 1, BTBL C £E C it n DEAMFRR. T2, ¢ XA — &

FEVYPHER 9.8).
(ii) ic n KEAARE

2km
ep=e€en, k=0,1,...,n—1.

EALE C oo NRAIR. BY C #) n MFIER. (W2 —22 W58 L5 =95 =10). R

(i), FEfE P € GL,(C) i3
C = P 'diag (g, €1, ...,6n-1) P.

MXHE=E m e C,
C™ = P ldiag (gom, ET sy Em 1) P.

=0, fitt. W

fi5i7

d d
1=0 =0

fi€2_1> P = P~'diag (f(co0), f(e1), -

d
i

ST
1=0

f@nz;P*dmg<
T,
det(f(C)) = f(e0)f(e1) - f(en-1). DI

WAL 1.1 % C B3 Ao f = fu it '+ fusat™ 24+ fit + fo € F[t]. 0

foo fr oot faa fasr

Joor Jo i fass faa

fey= s o

fo fs foo foo N
fr fo fs o faer So

2

oy flen-1)) P.



MERR. FATVSEIER R A ) A € M, (C). W

Vke{l,2,.... n—1}, ACF = (A0=kD  A=D A 40 L@ A=k ()

+
k.

M k=10, (1) ATEEERAE. Wk — 1 B (1) oz
ACk — (A’(n—k-{—Q)".‘714'(71—1)714’(11)’14'(1)714’(2)’"'7A’(n—k;+1))c
- (A’(nkarl), L AnD fe) g f@) ’A’(nfk)).

(1) BT

B A=FE N (1) C* = (e, ki1, €n1,€n,€1,€2,..., €5 1), k=1,2 ... . n—1.
EME C° = (er,....e,). H f(C) = forrC" 4 foaC" 24+ 10+ foC° 1311 f(C)
sl A O

A Bkl 7Aar A5 2 7R RERAT AR A (LR AR LRSS = =
HIB1-5).

6. 8 AeM,(C) #HZ A=A, X+ k>1. 9

(i) A STF AL,
(i)) 3 k=28, A~y (? g) H tr(A) = rank(A).

WERR. (1) & f(t) = ¢t —t. W f(A) = O. T2 palf. BN ft) ZIFITH), B
ged(f, f1) =1, Frbh pa ££ C MRS — B8, BXAAHRNEY, A "X A1k,

(ii) BEIF pal(8® —t). FEFFE A BIRFIEE R ATRER 1 A1 0 (Hamilton-Cayley & EE2Z M
sEhR (B B e EE 12.3)). W A KT 1 EHGE r. RBRIE (1),

E
A~y |7 © .
O O

—_————
B

BRI A9 BRI A AR L, rank(A) — rank(B), tr(A) = te(B). HULEE]

rank(A) =r =tr(A). O
82 KM EEPE Jordan */TT;EEL_JE"]'W%

5l 2.1 #2 M3(C) ¥ A A &9 Jordan 4R-/EA.

3



iR, X Ac Ms(C), xa=(t—A)(t—X)(t—A3), A1, Ay, A3 € C.
TEIE 10 A, Ao, Az BRANARIAL sbid A T AfL (% —F $wirigie 9.8). T &,

M 0 0 Ji(A1)
JA = 0 )\2 0 - Jl()\Q)
0 0 X Ji(As)

WG 20 xa = (L= M2t = Do) B # do 40% iy = (= A)(E—ho), W A TH A
o AAHIHEY). TR,

A 00 Ji(A1)
JA = 0 /\1 0 - JI()\l)
0 0 )\2 Jl(/\Q)

Jo B pa = (t— M2t — No), W A RT3t A 4L (3t AR EY). FR,

A 1 0
! Jo(\1)
JA - 0 )\1 0 = .
T ()

0 0 X

B3 A== =\ R pa=1t—\ U ATxALALAANEV). TA,

Ja =

o o >

o > o

> o o
Il
S~
=

Yo f g = (t— N2 W Jy FEF NG Jordan R KN HEKETF 20 TR

(V)
- LN/

R g == N3 0 Jy FXT NG Jordan RO R KHMEFT 3 TA

Ja =

o O
S >
> o o

JA - Jg()\) |:|

oS O >

S > =

> = O
I

AR 2.2 EARAANPITIHA: B A B RANZNRIEBRN, A~y B 3 ERY x4 = x5
A= g = pp.



5] 2.3 % 4 Yr B 4E1E

N xa=x5 B pa=pup. 12 rank(A) # rank(B). # A », B. O

§3 XTHLASIRR

5 3.1 % Aec M,(C). iE¥: 4o tr(A¥) =0, k=1,2,...,n, N A REEHM.

i.l-.EHH. 'bu( XA = tn0<t—)\1)nl cee (t—)\s)ns, ;E-EP )\1, .. .,)\5 € C\{O}, @lﬁﬂ:[ﬂ’ No, N1,y ... ,TLSEN.

WEZF L] 812 HETELSENE P Ao L= A A4 % B 217
B =P 'AP.

BAHA x—xp L BRALEZA, ATk B&STALZE ng N0, ng AN Ay, ..., ng F2 N, 2B
TR, BY =P 1A*P R E=Z A& HE BY 893 A& ng N0, my NN, ..., ng A2 Ne A
. BA tr(BY) = tr(A*) (B =FFH 9 AL 2.5), BT tr(BY) = 0. dtde \g =0 1%

Y nd=0, k=125
=1

P
)\1 >\2 >\s nq
22 x| |
oA o ox ) \ny 0
~- _
3
1 1 1
A1 Ao As
det(C) = (A1 -+ - As) det .
Aifl )\371 .. /\i_l
) 3
H det(D) #0. TA, det(C) #0. wsbfFH ny=--=n,=0. BF xa(t) =t" =¢t". &

#& Hamilton-Cayley © ¥, A RFEH. O



5 3.2 3% A,B € M,,(C). iE#l: R AB— BA= B, | B R FEXH.
WERR. @ % —F Stk 195 T4, H4& P e GL,(C) 4% B

AP JgP) — (P~ JgP)A = P\ JsP.

RACESS
(PAP™YJp — Jg(PAP™) = Jp.
A C = PAP'. &M*A

CJp — JpC = Jg. 2)
Z.?\
Jdl (>‘1>
Ja, (A
Jp = d2( 2)
Jdk (/\k)
TR, (3) s
CiJa,(Ni) = Ja, (M) Cis = Jg,(N), (3)

EP O A CF B do+--+dig+1,dy+--+dia+2,...,do+ - +di_g +d; T
Fe PR F4EIE, i =1.2,... k B dy=0. 97T %, KAV BIEH -

ATy(N) = Ju(A)A = Jo(\) = A = 0.
W AN 0 % XiF

ANE, + Jo(0)) — (AE, + J,(0)A = (AE, + J,(0))
— AJ,(0) — Ju(0)A = (AE, + J,(0))

—

Ay

= (0, A0, ... Ay /T: = (AE, + J,(0)).

SR JE —AF XALAER tr 15 (A= (ai;)nxn):

(04ag1+ago+- - +ann-1)—(ag1+aza+--+ann-1+0) =nA = 0=nA = A=0. O



§4 BT MESERIME—E

k4.1 R Ac L(V), AF F=C. s ABFEE— SN cL(V)H L A=S+N,
S T AN, N BE F2 SN = NS.

SERR. 77 7EME LS 5 T ST 2.4, FIFRATIR % Fene— .
Fi 8 N7 € L(V) W2 A= + N, 8 WXL, N BT fl SN = N'S'. &

TREEI S = & HIAT. 4 ya = (F— M)™ -+« (£ = A)™ £ ya 76 CJt] TIRIRATZIBR
SR EH SURRE T2 1) G 2 A E 2 TR (3 — S b B 12.7),

V:Kl@...@[(&

Hft K, = ker((A — NE)™). N SN = NS, ikl SA= AS FI NA = AN #i4i5—
B U 6.5, K; & S-ATBHIM N-ATH. & A= Alk, Si =S|k, FIN; = Alg,.
W A; = S+ Ni. HATXFAHEIRNEV, S RTTX A (us, |ps 28 ps, 2T FI7H).
M N; BAREFEEN. MRYEE B2 LR IR Y 3.2, spece(S;) = spece(A;). TG #H %%
TG} (O SRR 725 18] 20 il 2 AR AIE 22 TR (5 — &8 b 2 12.7 (il))). T2,
Si=XNEi=12,... s

L Sl =8k, KM, S =NE i=1,2,....5. TR—RS =8,i=12,...,5s. &
xc V. WHEE x, € Ky,...,x, € K, f§if5

X=X+ -+ X;.

Sx)=8x1)+ - +S(xs) =S1(x1) + -+ - + Ss(xs).
S'x)=8(x1)+ -+ 8(xs) =S1(x1) + - + Sh(xs).
HK S =8, i=1,2.. .5 FitlS=8.0



