Bz (SFRH (D) wmaKs
KF B F s & S, KR R 2024 e & T

FEHIF. BRI,y HE REEAR: ALK FXam
24.11.13

1.3 77 FRA = (a,B,7), B = (@, 3,8). #idetA = a, detB = b, W17 %1 :Udet(3A — B) =
. 12a—4b

1
2 WA= 2 , W 5 AFRRA W] A2 B A FEBTE 40 . diag(a,b,c), a,b,c € F
3

3 WA = (aij) 3K J7 B, Aij Na RIAREUR T3, HARRAT 0 R 282, HARAT 51 X
N3, MA +Ary +Az = ) %

4 Wi EHo, o, -, 028 TEK, FFH T H R EHS, B, -, B MERH. N (I&IH
“ PR« ﬂidZ\ 2 )ﬁ?i%/l\ﬁiﬁj (] — 1727 . J) {ff%‘;l‘{;ﬂ%éﬂﬁj’ o, - 7(%23%‘[‘%369\%_ W

1 200 3
o e .| 0010 4 "
5. % (ay, 0, 03, 04, 05 ) AT HI AR Al Ay 00010 , ) fEo, 0, 03, 04, 0is ]
00 0O0O
R To R, R mn] FHIZR R RAR RN . oy, 05,04; 0 =20,
o5 =30 +403
1 1 2
6. WA= 2 x —1 |, GAEEEFHEEBEFRAB=0,Nx=__ .-5
-1 6 3
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T FRIEE (184, BER3Sy, M)

1 .i%A, B,C¥I B 77 B, CLF Ui IR 1 2 A
(A)A’—E=(A+E)(A—E) (B)A®>—B>=(A+B)(A—B)
(C) #AB =AC, MIB=C (D) #AB = 0, A = O3B = O
ay ay as 1 1 00
2WA=| b by b3y |[.P=| 020 |,0=|010 [.WPAQO=__.C
1 €2 C3 0 3 1
ay 2a+3az as aj 2a, aj
(A) | by 2br+3b3 2b3 (B) by 2b, b3
c1 200+3by 3 c1+3by cy+6by c3+3B3
a, ax+3as a3 aj ap as
©) | 2b, 2by+6b3 2b3 (D) 2b; 2b, 2b3
c1 433 3 c1+6b; cy+6by c3+6b3
3 . WARm x nfEFE, BiEn x mHERE, N .C
(A) AB=BA (B) r(AB) = r(BA)
(C) (AB)T = BTAT (D) det(AB) = det(BA)

4 .S HInBY JTFEA, B, Cli JEABC = O, EZ:nffy BT 50 B, 25

0O A AB C E AB
r =ry, r =ry, r =r3,
BC E 0O E AB O

Il .B
A)r<rn<n B)ri<n<n
O rn<rn<n D)rn<rn<n

5 .i&ﬁ%al = (a,l,—l,l)T, O = (1,1,b,a)T, o3 = (1,a,—1,1)T. %OC],(XQ,O@,@%'I@E*H?\%, H

HAFEEWA I ES LT, N A
A)a=-2,b=2 B)a#-2,b=2
OCa=1,b=-1 D)a=1,b# —1
6 .53 B T FEA = (o, 00,03), B = (B1, B2, B3). A EHa, ap, 037 LA R B, B2, B3
etERM,N_ D
(A) AX = OFIfiR¥) NBX = OfIfi# (B) ATX = O f#¥ABTX = Of)fi#t
(C) BX = OHIfAEINAX = ORI (D) BTX = OMIf# ¥ NATX = OFIfiE

201, 91T
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(1047) TH&EAT 515
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0 0 0 d+m

a b+m

b
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m

d
d

C
0O b c+m

0

0

m

0 0 ¢ d+m

0 0 O

1

0m 0 O

00 0 m

m 1 0 0
010 0

m

0

JA

m3a+b

B
l_l
)
&
IT
S o © 8§
OmOO\W/
f o o o +
S
© +
—+ ©
< +
“ )
b T
S =
s s

) Inidyk

(k.

—a —b —c —d

1

—d

0 a+m b
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0

a

c+m

Jiis =



2024200545 55— ¥ I TIIFHUERRE 2 (RAFRBD) %%

#rm =0, 1752 N0. F5m #£ 0, N

| atbtetd g —p ¢ —d
0 m 0 0 O
JRx = 0 0 m 0 0 |=m’(m+atb+c+d).
0 0O 0 m O
0 0O 0 0 m

ik, R=m}(m+a+b+c+d).

(5= BB A BB A :det(AE; — AB) = A*'det(AE, — BA), 15
-1 —1

JiF = |mE4 — | (a,b,c,d)| =m’det(mE — (a,b,c,d) | y=m’(1+a+b+c+d).
-1 —1
1 0 00

- 0 1 00 _q 1 .
0. (1247) BA* = HABA™!' =BA~! +3E, >KB.

1 0 10
0 -3 0 8

fit HT-detA* = 8FAA* = detAE,, 7] %ldetA = 2.
HABA™! = BA! + 3EVH LRI A A, F2 TRA* 15

A*AB = A*B+3A*A,

FiTLA(detA)B = A*B+3(detA)E, HI2B=A*B+6E. HIL(2E —A*)B=6E, {iB=6(2E —A*)~.
HIIHEA

1 1
. 0 1 N
2E —A* = = (QE-A")"'=
-1 0 1 101
0 30 -6 05 0 —¢
6
0 6
FITUAB =
60 6
030 -1
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Fiv (1299) ¥kl # 1, 55F5A, Bifi )EAB+kA+IB+E = O.

(1) WEBH: A 4 [E W] 306 R
(2) AB = BAMS? 5 [8AT, WEUERH; B AN AL, 15288 A1,
UEW (1) &R, (A+IE)(B+KE) = (kI — V)E. Tkl £ 1, A+IETH HI R EHE,

(2) (2) WAL, I EIR(A+IE)(BH+KE) = (kI — 1)ER[FI(B+KE)(A+1E) = (kI - 1)E, BRI LA K
1 C 0 551 RV AT R1BA = AB.

AN (1299) Enfh T FEA = (o, @, - -+, 04 [Tl — 1 F [ B ERE R 2%, Jan — 1481 1A B4R 1 T

K, B=o1+0n+--+a.

(1) WEH: TRRHAX = B T TS 21

(2) KT FRHAX = BIFiEfR.

ERA (1) (BRP5R, J7 38R, G, 228, A, s, dmEw, T8, T2, F5Yl, 2%
L, SR, VPR 2, WhR AL, AR TEZE 45)

(WD HTFB=01+0+-+a, BB Ha, o, -, 0,k R, Wr(A) =rA B). TRAX =
BAfE. X HTA T — 1N MR A, Wr(A B) = r(A) < n. FrAlHL, AX = BELH
E2N 3

() B TAM TR — 1P B LML, WrA) < (n—2)+1=n—1. XHTFAMK G — 11
A EEVET R, Mr(A) >n—1. Fillr(A) =n—1, IS H4AX = O IERIR R 54—
(AEZ) &, HHEEEE e Mo T Ho,. ..o, R&HEERH (B o, ..., a1 TG R A
Koy, 0n,... 0,1 BVEFD | AFAEME— ) — ALk, . ..k, € FIETS

o =k + - +ky 101 =kt + k10,1 +0- 0.

UL A %0, An =0, Hdn = (—1,ka, -+ ,k,—1,0)T. FTLAIH N2 S HAAX = ORI FERE R &,
HEB=ai+om+-+a, THIy=(1,1,--- ,)T/RAX = BHI— MR, T RAX = BIIEM N

X=vy+cn,cekF.

HILARRD RIEM N AAX = BH R

WILER] S-S HAHAX = Ol R DL OB RIS A e .
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+. (104))

(1) WA I, E I’( Ié IB; ) = r(A)+r(D—CA_1B);

a% ajap+1 -+ aya,+1
. ara; +1 a3 - apa+1
@M=\ " 2 2 SE: (M) >0 1.
aar+1 agar+1 --- afl

WUERA (1) RCAATTIYE, fy BA
A B A B A o0
— —
(C D) (0 D—CAIB> (0 D—CAIB>
E 0] A B A —A"'B [ A 0]
—CA™!' E C D 0O E “\ o D-—ca'B

Frbhr ( A B ) =r(A)+r(D—-CA™'B).
C D

g

(2) GE—) (RLAEM, T HCH, 2 K28, XUE T, WE7A0, Pheatl, RGBS, Riw, RIEM, BT,

BR R, BhATEE 25 AA = ( “1‘ "12 “1 ),)”JJM: _E,+ATA. —J77H

E, A E, A E> 0
— —
AT E, O E,—ATA O E,—ATA
E, A E, —AAT 0O E,—AAT 0O
— — :
AT E, A E, o E,

1—-Y" . a2 —Y" a
r(Ey—AAT) =r =147~ Lim1 4 > 1,
Y ai 1—n

HiEEA

Wr(M) =n—2+r(Ey;—AAT) >n—1.
(%) Uk B

ay ap ay
a; 1
01 0 0 1 !
a
M=ST, s =| 7 T=|1 0 1
a 0 0 1 h
" 11 0




2024-2025 245 R T TR B R 2B G Ry ~FIE G

0 1 1
XK 1 .(.) 1 = (1" N (n—1) %0, FibAr(S) > n, (T) > n, HETl
1 1 0

rM)>r(S)+r(T)—(n+1)>n+n—(n+1)=n—1.

I 0 «
E, A 1 1
rM)+2=r| 2 —rl 0 1 n |>r L T (N I
AT E, T T n' E, 0 1—-n

FirbAr(M) > n—1.
(L) (KA it = (ay,az,- - ,a,)T, W

0 1 1
1 0
M=aat+C, Hdc=
1
1 1 0

nxn
GHIr(C) =n. Fa=0, MM =C, r(M)=n>n—1, @KL Fa#0, Mraa®) =1,
r(M) = r(aa’+C) > r(C) —r(aa’) =n— 1, fir @ HAL.

AR M = aa®+C, FTLr(M) > r(C).

11 1

" - N N ay ay .-+ a4y B

AR M4E = (a4 1) pen ZATHIEA AN | "L B (M4 E) =1.
0 0 - 0
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I\~ (85) BB T BEATH EA? = O, Brr(A) = r. SRIE: 51 <r < &, WAFLER ATSE R REP, (415
» (0 E, 0)
P lAP= .
0 0 0

W () CGEE Ak, 14 585 180) XTA, A7 A Al 1 A RESHIT, fH15A = s(i’ Z>T. KT S5y

G

C; Cy

?ﬂZxZﬁ\ﬁ%’ﬁE]@< €1 >,/\¢C1Erl3u7il3$ MHHA? = 0, E#HHAAC, = 0. #i

» E 0O 0 G
STIAS = TS = .
0 0 0 0

KUAr(A) = r, BT CAr X (n— r)FEBEC, BIRE ur. DR MAEAE AT FEMAIN, Afi 45

cigg [© MEONY _ (M o E o0\/[M -
“\o 0 B NI 0O 0 0 NI '

M . O E O
AP=S ,PEiY, HP—'AP = .
Nt 0O 0 O

e - N O E O}, O E O
(57 (FHEERE, 28 BP-IAP = S FAP =P , A
0O 0 O 0O 0 O
RER BN EANETC R FTEP, Py, -, Pyl 2
AP,=0(i=1,2,---,n2r+1,2r+2,---,n); AP =P; (j=1,2,---,r),

W) iy AR

HL b BPL P, PARATIAI M B — DK TR, KIAX =P (1 <i<r)Bf#, W
NP (i=1,2,--- 7).

HTA%2 =0, FiblAP, = AP, ;=0 (i=1,2,---,r), BIP|,Py,-- -, PJEAX = OFIfiR.
HEEEIr(A) = r, FTUMFAEAX = OHIfEPor i1, Porya, -+, Py TP, Py, -+ P HREE FAX = O —
AR R, DUE WS RIE P, Py, - -+ B2 S METE R .
W

aPy+aP,+---+a,P, =0, ()

R0 NPTL AN 72 3AT a1 P+ araPo+ - +ax P =0, FRHIPL Py, -+ PERTE T R RIS a; =
0(i=r+2,r+2,---,2r).
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iﬁ—_‘ﬁ’ y\jPI,PZf" ,PV’P2V+17PZV‘|‘27"' ’PHX%AXZOE/\J%EH:;%E/%,?%{Q[:aj:() (i: 1727-.- ,r;
. O E. O .
J=2r+1,2r 42, n). ISP = (P, Py, -+, Py), W PRI, HAP:P( 0 r )Jﬁ

0O 0
O E O
mMP AP = .

0O 0 0O

WL R Hr(A) = rASAELE AT RES, (155~ 1AS = diag(E,, O).
BEANRE (1053) ¥tn > 2, A, Bi&nl J7 %, B 2B> = B. iE¥: r(AB— BA) < r(AB+ BA).
WEW (:i—) BT B* =B, A HE
(E—B)(AB+BA)(E—B) = 0.
4 & Frobenius 55 :Ur(ABC) > r(AB) + r(BC) — r(B), 1%

0 >r((E—B)(AB+BA))+r((AB+BA)(E—B))—r(AB+BA)
r(AB — BAB) + r(BA — BAB) — r(AB + BA)
> r(AB—BA) —r(AB+BA)

(£ ) (8 5% 58, 2R B8 5] B B = B, WAF 1£ v W56 [P, fE15P1AP =

(E, 0 ),EEPr:r(B).
0O 0O

T B, XIB, A7 RLRES, T, 1%?%3:5( 12’ g )T. BTSTr N2 x 257 BLHEBET S =

C C ) % i v
(Cl C2 ) HohC W U7 B, W B = B, BT H8C) = E,. HEfiSTIBS = ( 0 02)
3 4

E. C ‘ E. O
Ap=S§ 2 ), mparid, Ap—'Ap = .
0 E, 0 0

—r

FLEF(AB — BA) < r(AB—+BA). 13|30, % BIF(E AT WGP, (74P~ 1AP — ( i (O) ) 4P-1APS)

Eﬁzxzﬁj\ﬁiﬁﬁi< A A ) HE
Ay Ag
P~ '(AB—BA)P = ( O —4 ),PI(AB—i—BA)P: ( 241 A )
Az O Ay O

Kt r(AB — BA) = r(A2) +r(A3) < r(AB+ BA).

KoL, FLoTt



