F+_—F SRR
HEUR R TR E VAR P L SR .
§1 KT 3in

2. 1%

0 1 Jy O J, O B O
Jy = A= |"7? . B=|[" O = 2 0 .
0 0 O O O E, 10
4x4 4x4 0 0
4x4

I pa, ps 0 pc.
R BRUEAS uy =03 po=1t, pp=1t—1, uy = (¢ — 2)t, Hrp

M_(g g).

pa = lem(py,, po) = lem(t?,t) = ¢, up = lem(puy,, pp) = lem(t, ¢ — 1) = t*(t — 1),

TR,

pe = lem(pg,, par) = lem(t?, ¢(t — 2)) = *(t - 2). O
6. % Ae L(V). iR T4k,
(i) ker(A°) C ker(A) C ker(A?) C -+ F= im(A%) D im(A) D im(A%) D ---.
(ii) H4 k€N, 473 ker(A¥F) = ker(AF1). pBsHEE i €N, &
ker(A¥) = ker(AM)  fo im(AF) = im (AP,
(iii) & k 4= (ii) Pri&. N ker(A*) @ im(A*) = V.
MERA. (i) ¥ i e N. Wik x € ker(AY), M Ai(x) = 0. T2,
At (x) = A(Ai(x)) = A(0) = 0.
H AT ker(AY) C ker(A™Y). #IRATH
ker(A") C ker(A) C ker(A%) C --- .
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W x € im(A™), WAFAE y e V 115 x = A (y). T5E, x = A'(A(y)) € im(A").
HEATED, im (A C im(AY). K

im(A") D im(A) D im(A%*) D---.
(ii) B ker(A°%) C ker(A) C ker(A?) C ---, TAE BT 8IG 751
dim(ker(A°)) < dim(ker(A)) < dim(ker(A%)) < --- (1)
A% A PR — T A KT dim(V), BrBAFAE ke N i3 fE& i e ZF
dim(ker(A*)) = dim(ker(A**)).
HIUEAT (1) 73 ker(AY) = ker(ARY). HIRZARYERLA M (1) AT, SRR @ € ZT,
dim(im(A*)) = dim(im(A")).
LA (1) 15 im(A%) = im (A,
(iii) KN im(A*) = im(A%*), BTLL rank(A*) = rank(A%*). RIEZG TR T,
ker(A*) @ im(AF) = V. O
§2 EARGIF
Bl 2.1 A LB LI
2 3 1 5 4 2
A=13 2 4|, B=14 5 2
00 -1 2 2 2
AT AA? dn BT LA, KT 4% P e My(Q) 443 P1AP & P~ 'BP &3t A%,
iR, A4 HAF
xa(t) = (t=5)(t+1)%  xpt)=(t—10)(t —1)°

FERIEE A BH 5 ORKEHFT 1, Ak dim(V5) = 1.

-3 -3 -1
rank(—E — A) =rank | -3 -3 —4| =2 = dim(V ") =1.
0O 0 0

Wt AR AR A RRest Ak,



FELEE B BA 10 9RKEHKET 1, Hd dim(V10) = 1.

—4 —4 -2
rank(F — B) =rank | -4 —4 -2 | =1 = dim(V"') =2.
-2 =2 -1
w3t AR RRTL B T3 AL
T H ARG =
5 —4 =2 2
W0E-B=|-4 5 —2|=V"=(]2])
-2 -2 8 1
Fo
—4 —4 -2 1 0
E—-B=|-4 -4 2|=V=(lo]|,l 1]
-2 -2 -1 —2 —2
4B [
2 0 1
P=12 1 01,
1 -2 =2

fd PO eyl p@ pe) ¢yl

il 2.2 % A€ L(R®) EARERT 4L

1 0 1
A=10 -1 1|, v=1]1
1 0 0 1

P RIA v 89— A
R, HF A(v)=v, A(v) = Av = (2,0,1)". CMNAKKEALXE. Bi+H
A*(v) = A(2,0,1)" = (2,1,2)".
AHEIRIETHE v, A(v), A2(v) REBEL X, A=AmEMR RA-v 9—@ i O
B 2.3 % A, BeL(V), ARBRELT, AB=BA iEW: Be F[A.
JERR. & V =F[A]-v. U v, A(V), -+ , A" (v) RV 89—k (= EwWe 4 10.2
(iii)). #&IEH —FH QB 10.2 (i), HE f e Flt]) 1£7F B(v) = f(A)(v). W3xT4
& kecZt, &MA

B(A*(v))

(-AB=BA

L AR(B(v)) = A F(A) (V) = FA)(A)).
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TR, BA f(A) ELEERFPENOETRAIR. ARBERERFE AT LI (% —F
FrE 4.12), B= f(A). O

5124 %n>1H
¢: My(F) — M,(F)
A = At

(i) Bik ¢ & M,(R) L% bE 5T,
(ii) & rank(¢);
(iii) 5 ¢ B9 AR AT 2 )
(iv) % ¢ TR AL,

R, (i) AAMNEE o,8€ F, A, B € M,(R), (ozA—I—BB)t = oAl + BB, FTVA ¢ &Mt

(ii) B A ¢* =&, PTek ¢ TTi£. T2, rank(¢) =

(it)) 3 F 9FAERFT 2. BA n>1, Bk ¢ ?rméfuiﬁr% TR pa=t"—-1. &
$_FHWBHEL 10.12, specp(¢) = {1, —1}. &2 Ac SM,(F) ¥ BIXE ¢(A) =
TR, 1 RBFEARL V' =SM,(F). £, A c SSM,(F) % BXYE ¢(A) = —A.

L FMRHEFT2 BA >, I ¢ RAKERET. TR ua=0t-1>% 8%
ZFHFWHARR 10.12, specp(¢) = {1}. E&E A€ SM,(F) T HMRE ¢(A) =A. T
A, 1 RAFMEARE V= SM,(F).

(iv) M % ZFFWBHE 9.23, 4 F HIERFT 2 0, ¢ T AL, R, RTaF
At O
(iii), (iv) BIBRE. &K A= (a;;) € M,(R). A 89 E{LZA

vec(A) = (a1,1, 02,2, - - - G, b1, €1y - bp(n1) /2, Ca(n—1)/2)"

-ﬁ:-EP bk,ck 53\791'14&% Qj 5, Aj i, (Z < j) H bl,cl, c. ,bn(nfl)/g,cn(nfl)/g —5 A “F'EH:-S(']‘IIQ é&—k—
L FE——3 . N

VeC(At) = (a171, a22,...,0nn, C1, bl, <+ Cn(n-1)/2, bn(nfl)/2)-

%o EAELTELEER Bc M, (R). N

E, O O O

o T, O 0 01
vec(AY=| O O Ty -+ O |vec(Ad), H¥ T,= (1 O).

O O O --- T



n(n 1) n(n+1) +1) n(n 1)

TR, xot) =t —-1)"(*—1) =(t—1) (t+1) CHREH Y F R

FT 2 B, specp(¢) = {1,—1}. F R, specp(¢) = {1}.

Y F 4 ETRFT 2 8, rank(E—B) = n(n—1)/2, rank(—E—B) =n(n+1)/2. T
A2, dim(V!) =n(n+1)/2, dim(V"!) = n(n—1)/2. B/FE, dim(V?)+dim(V 1) = n?.
B Xt ARV R AR I, ¢ T3 AL,

Y F M EFT 2 8, rank(F—B) =n(n—1)/2. T, dim(V!) =n(n+1)/2 < n?.
Bt AR ARV, ¢ RT3 A, O

§3 IRTREEIE

EIE 3.1 AL E K 117 R) & Ac L(V) T Ak, N
(Z) f},&“ﬁ-——é’] Al,...,)\k S F, %%KF’], ﬂ{“j ii%ﬁ il T1yeo.o, Tk l%/i

A:)\17Tl+"'+)\k7Tk;

MERR. (i) By A "I AL, PiEL
V=VMa . pVh, (2)

He A, 2 A FEAHFEIREHMEE. (X AHIBEEID). ¥ 2% T EREM
e« MRS, i = 1,2, k. W omy, ... om REEERSETHEE-ZEF Lol 12.2).
YRR x € V. H(2) ATHL, /71 x1 € VP, .. x € VA E1R

X=X+ "+ Xg.

TR
Ax) = AQ) + o+ Alxe) = Jixa + 0+ g

FA m(x) =x;,i=1,2,..., k, Bl
A(x) = M (x) + - 4+ e (x) = (Mg + -+ -+ Aeme) (X).

M x MEREMERTRL, A= Ny + -+ \omg. AATEVERROL.
B op,...,on & NEEIEZFETHFLE A= aj01+  +0m0m, HH aq,...,an€F,
PIPANE]. MR8 25— B -Likar il 124,

V =im(oy) ® - @ im(o,,) (3)
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H oy BT ZEMPIE i M, i=1,2,...,m. % x; €im(oy) \ {0}. WFE y, €V
1515 X1 = Ul(Yl)- T/

A(Xl) = (0610'1 + 09 * * + OémO'm)(O'1<yl))
= 107 (y1) + a20201(y1) + -+ + Wmomoi(y1)

=oo1(y1) (IEZRZET)

= (1X1.

T, o & AR Hx, e VoL B, 72 A EEIEEE. SORY3 aq = ).
AR im(oy) C VM. R0, & S AR ERATTHE o = N H im(oy) € VA,
i=2,3,...,m. FRHL m < k. 1 (2), (3) M ERBEERAEH

V = VM @ ... @ V™M g ... @ VM
V = im(oy) & --- @& im(o,)
UL H k= m. B
V= VM @ - e UM
U e U - (4)
V = im(oy) & --- @ im(oy)
MRYE SR — F 5 UFan il 4.16, JATA
dim(V) = dim(VM) + - +  dim(V*)
VI Vi
dim(V) = dim(im(oy)) + -+ + dim(im(oy))
TR,
dim(V) = dim(VM) + - +  dim(V™)
I I
dim(V) = dim(im(oy)) + --- + dim(im(oy))
H (4) 5
V= VM @ .- @ VM
| I
V = im(oy) & --- @& im(oy)

BATENT k=m, 00 =N, 03 =m, 1= 1,2, k. ME—TEROL.
(ii) Xt i=1,2,... k &

(E =) (=N = X)) - (E = )
N = A1) (N = AN = Aiga) - (N — M)
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M f;(N) = 64y, 4,5 € {1,2,... kb & gt) = gat® + -+ + g1t + go € F[t], HH

90,91,---,94d € F.
d
g(A) = g A
i=0
d .
= Z Gi(Mm 4+ - Apmy)!
i=0
d ’ ‘
= S g Nm e+ X (BB 4)
i=0
d d A
= (Zgz/\’1> T+ (Zgz)\z) T
i=0 =0

=g(M)m + -+ g( M)

TR, FMER i € {1,2,...,n}, fi(A) =30, i(\)m =m. O

84,



