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(e |
f(J(c)) = ! h!( )H}J +oo, HM1 <0 < g (f()Ey — f(Ji(e)) =

f(h)(c) X i _ "
S HY) +--. FEIk=hqg+r,0<7r <h H¥i>qghltH
(F(e)Ex — F(Ju(e))) = 0. L () + 0, Tt

n; = rank(f(c)Ex — f(Ji(c)))" = rank H} = {k —hi #H1<i<g,

0 #Hi>q+1.
h #1<i<gq,
a; = Q1 a; = k_hq:r %’qu—i-l,
0 Hi>q+2
0 %1§23q_17
h—r #i=gq,
by = by — by = !
r Fi=q+1,
0 ii>q+2.
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W RBAEER b B by = h—r, by = . RIWLN 13-5.6 BI45L (2),
F(Ji(c)) BB THHLE f(c) B9 g BOa/RERA b —r A4, ¢+ 1 R 88 r
A XA 2.5 1Y (2) BIZ5IE.

*11. &

mA) = (A=A (A= A)* - (A=A,

= ()\ _ )\l)kl e ()\ —_ )\iil)kiil ()\ - )\i+1)ki+1 A ()\ - )\S)ks.

15K 1 \@ .
pij(A) = 7 > o (m) (A=) i(A),

T a=0 A=A

Hrp A EAE (o) KT N B a Bra8, £ MR A = N FoRTE N A9
BE. B

1, #p=iq=j,
(%j(/\))&q:)Ap = o
0, HEIHE.

XA Z2 IFR s Y H P9 R e R (H 2 T

TERR: Y p # i B, (A — X,)™ & my () B, BRI (A — X,)™ | @i (),
M 035 (A) 7E Ay AEBI/INT my, - SECERSE T 0. AT %18 p = @ BINE. A
B ()% N /AW

(Soij()‘))gq:)x
Rkici 1 1 (@) . O] y
fzh‘ (EZZJQmuOLw“_A”M> O,
Al 1 (I=3) o '
Jl Z (g — l (I — ) < ()\)))\_)\i (mi()‘))f\:\z,

Mg < i EXFETFO0, Hq= 0, FXFEF 1L 0Rq> 4, RFERIERAE
RPN, A

~_ (a—9) L\ -
Z (l —j)!(q _ l)! <m2()\)) i (mz()\))f\z,\z

I1=j

:(Wbymuomﬂzmgﬁ=&
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BORERIEN T4 ¢ # § I (p5(\)'2,. = 0.

§4 SEPEEYS W
1. ARIEATRE 4.1 SR R

010 2 -1
A=]011 -1 1
001 -3 2
WA {1} 3.
i WA
010 2 —1|100 100 0 O0]1 0 0
o11-11o1o> o1ooooo1>
001 -3 2 1 000 0 O0|-11 -1
100 0 0 001 0 O
—
010 0 0 100 -2 1
001 0 0 010 3 -2
000 1 0 000 1 O
000 0 1 000 0 1
é\
001 0
1 0 0 100 -2 1
P=] 0 0 ., Q=]l010 3 -2/,
-1 1 -1 000 1 0
000 0 1
WA
E, 0
PAQ = .
AWBrE {1} 5k
1OU1
0 1
GQEQUPQ UQP
= == V11 V19 W .
VW 11 12 Wi

Vg1 V22 W2

V31 Us2 W3
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A O

©)amo-

M‘%%ﬁ:% A1X12A2 = A2X21A1 = 0.
WERA: A F

aca— A0 AV X, A 0

0 A, X, ALY 0 A,
o AAVA AXpA A A XA,
O\ AXy A AAA, Ay XAy Ay ’

AWM X,

2. A=
Xy A

) = AW {1} Hry5Esr

ﬂ:t AGA - A é’ﬂ{lﬁ A1X12A2 - A2X21A1 — 0
3. IEM AAW 5 AW A FCRFEEH (B A% = A BO%EFE). H

rank(AAWY) = rank(A®" A) = rank A.

IERE: (AAMW)?2 = (AAWA)AD = AAD (ADA)?2 = AD(AADA) =
AWA, I AAW 5 AW A #RE R,
FRYEH R AR B AN 52 rank(AB) < min{rank A, rank B}, 71§

rank(AAY) <rank A PIM& rank A = rank(AAMA) < rank(AAW).

I rank(AAMW) = rank A. [FJEEATIES — 55K
4. W A€ M, ,(R), A & A f—A4 {1} ¥, WESF B € M,,,(R),
Jift AX = B Afit. WEW R BT i RE R S L R IE L

X=A9B 1+ (E, - AVAZ

Hh Z € M, 1 (R) JRATRAYFN .
(77 4R Xy £ AX = BW—A2, TR Z = X,.)
WERR: IR L e LAY X B SR T RE I

AX = A(AYB+(E,—AWA)Z) = A(AVB)+(A-AAWA)Z = A(AVB).

BT AW & AR {1} 36, Fik AV B &2 AX = B g B A(AYB) = B.
I AX = B.
Rz, %t AX = B Hfft Xo, Bl AX, = B,

AYVBH(E,-AVA) Xy = AYVB+ X —AYAX, = AYB+X,—AYB = X,.

HEW Z = Xo, Xo #n] H_ERAHXFOR.
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5. ﬁ A € Mm,n(R)v G € Mn,m(R)’ B € Mm,l(R) 7%*4‘5'“@% ﬁEEﬁ
# GBJ&: AX = B Wf#, Hi e (GA)T = GA, WA (B, —GA)Y(GB) = 0.
iERR: T GB & AX = B Wi, Ktk AGB = B. J\ifii

(E, — GA)"(GB) = (E, — (GA)")GB = (E, — GA)GB
= (GB — G(AGB)) = 0.

6. W (4.2) B LM AT BS0R A B M-P 3.

iERR: i G = VI(VVT) L (UTU) U,

(1) AGA = (UV)(VE(VVTD)"L(UTU)WUT)UV) = UV = A.

(2) GAG = (VI(VVT)~LUTU)"'UT)UV)(VT(VVT)-L{UTU)tUT)
= VT(VVT)-Y(UTU)'UT = G.

(3) (AG)T = (UVVT(VVH)-Y(UTU)"'UTT = (UWUTU)'UTT =
U(UTO)")'UT = U(UTU)TUT = AG.

4) (GA)T = (VI(VVH-\(UTU)WUToV)T = (VE(VVTDTIV)T =
VI((VVTT) IV = VT(VVT)- IV = GA.

7. &
1 -1 2 0
A=| -1 2 -3 1
0 1 -1 1
) M-P 36,
fi#: SRR
-l 10 1 1
A=UV=| -1 2 ( )
01 —1 1
0 1

VVT:30
0 3)’

AT =VIVVT) Ut U) U

— = O

—_
S W=
Wl O
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3 0 3
_1 1 1 2
92 -1 1
4 1 5
8. FIH]I M-P ¥R LA 7 B4 i e/ N — 3 il
$1—$2+2$3:3
—CC1+2(E2—3(E3+CC4:6
To —x3+ x4 = 0.
fi: L
1 -1 2 0 3
A=1| -1 2 -3 11, B=1]6
0 1 -1 1 0
R FIR RV IFRA N AX = B. R SGE AT DS B — 5N — 3k fi
3 0 3 1
1|11 1 2 s 1
912 -1 1 0 0
4 1 5 3
Bz, =1,20=1,253 =0,2,4 = 3.
9. Wil 4.3 fIZEIE.
A, 0 - 0 A;r o --- 0
Ay -+ 0 0 A;r 0
(1) AATA = . . . . . .
0 O A, 0 0 At
A0 - 0 A AT A, 0 0
0 Ay, --- 0 0 AQAJAQ 0
X =
0 0 A, 0 0 A AT A
A 0 0
0 A 0
- ” = A
0 0 A,
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T

AMAT 0 0
0 AAf - 0
(3) (A4 =1 | o .
0 0 - AAf
AAf 0 0
o
| A2f42 _ U aan
0 0 - AAF

(2) 5 (4) AIALIERT.
10. 246 (AB)* = BYAT R—ZIEH.

R Gl A = (1 0), B = (1) W AB = (1), (AB)* = (1),
At = <1> B+:<1 1) B A+ = (1>
0 9 2 2 b 2
“11. % A e M, ,(R), G € M,,,,,(R) # /& LL F A 414
AGA=4, (GA)" =GA.

MFR G2 AW {1,4} #¥. & B € M, (R), fif577# AX = B ff#. LW
GB e HA B/ MCEERIfR (X ARSI R MG bR i RO L ELAS 25 (] B A o)
tmE X K X = VXTX)

(#7: AR 4,5 094 R)

TERE: T G AR {1} ¥ Wik GB BT AX = B Ry, B
A(GB) = B. H1%:>] 1A, iR A g v] LI L

X =GB+ (E, - GA)Z
HIE=. mARYEZR 5, A1
(B, - GA)Z)'GB = Z"(E, — GA)'"GB = 0,
(GB)Y(E, — GA)Z = ((E, — GA)"GB)*Z = 0.
T

| X|?=(GB + (E, — GA)Z)"(GB + (E, — GA)Z)
= |GB]* +|(E, — GA)Z|> + (GB)*(E, — GA)Z + ((E, — GA)Z)*GB
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= |GB* + |(E, — GA)Z|* > |GB|*.
Al G B S K BE e/ N
“12. W A€ M, ,.(R), AT 2 AWM MP . & B e M, (R). IEHHE
AX = B WA /N fefiAR e s i LA TR B
X=A"B+ (E,-ATA)Z
H Z € M, (R) AT BRI
(B BE%S] 40k
ERR: T M-P 48R {1} 6, NI AX = B Afi 454
43FEH]. BfER AX = B If#, 84 Xo i/ %ﬁﬁm?ﬁé}z\%ﬁ SR
ATAX, = ATB. WLl T AtB B&/N_3kf%, et ATAATB = ATB.
PURBAEZ S 45 1 X #fss 2y Rl fe/ N — 3
ATAX = ATA(A*B+ (B, — ATA)Z)
= ATA(ATB) + (ATA - AT(AATA))Z = ATAA™B = A™B.
AL X 25 AX = B B/ 3.
"2, # Xo mhifE AX = B /N _3Fff, Bl ATAX, = ATB, I
A+AX() - A+AA+AX() - A+(AA+)TAXO - A+ (A+)TATAX()
= AT(ANTATB = AT (AAY)"B = ATAAT™B = A'B.
At
AYB+ (B, —ATA) X, = ATB+ X, - ATAX,
- A+B + XO - A+B - Xo.
WRELEHER Z = X, X, $ial H ERAXER.
*13. % A€ M, ,(R), A* 2 AR M-P #%. % B € M,,,(R). il A*B
B AX = B WKE RN TR/ T fiE.

ERA: T (ATA)T = AT A, Ik E — AAY EXFRARE. Frlh
(E-ATA)TA"B=(E - ATA)ATB=A"B - (ATAA")B =0,
(ATB)"(E — ATA) = ((E - ATA)TATB)T = 0.
a5 12, AX = B WA /N _FfFn RN ATB + (B, — ATA)Z, T
=]
=

|A*B + (E, — A*A)Z|> = |A* B + |(E, — A* A)Z)?
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+ (A*B)N(E - ATA)Z + ((E—-ATA)Z)'A™B
= |A"B* +|(E, — AtA)Z]* > |ATB|%.
AL AT B SR KR fR N B/ N i

§5 FEFRAFALIERYTER]
1. UG5 5.1 5t LA AR REAE (15

9 -1 1 2 -2 1
WA= -1 i 1| @ A= -1 10
-1 1 3 -8 2 20
(1) ABy3ADEitiSeARE Sy
G|z —9] <2,
Gy : |z —1] <2,
Gs:|z—3] <2

G2 5 G5 H15Z, Gy ZIGLHY, P H A A A — M RHIE(A.
BOSf4ERE D = diag(2,1,1), N

9 -2 2
B=DAD'=1| —-05 i 1
—-05 1 3

15308 B 5 it AR [
G, le -9 <4
G, : |z —i| < 1.5,
Gy lz—3| < 1.5.

3 ANIGLE. HAFEFAE B (2 A) B—MEREE. Hit A B9 3 M4F
A BT Gy, Gy, Gl h

Go

s, DD
& @ BW\J

/\-A-
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(2) A 13 A2 AR
G1 : ’Z — 2‘ < 3,
Gy |z —10] <2,
Gt |z — 20| < 10.

Gy 5 G5 tH3Z, Gy ZIRSL 0, B A A A — MR, 10 RS
BOSH 4R D = diag(2,1,1), N

2 -4 2
B=DAD'=]| -05 10 1
-4 2 20
FFEVHTAY S AR
G, :]z—2| <6,

G, : |z — 10| < 1.5,
G5 : |z —20] <6.

X 3 ML, BRI B (Mg A) f—PREEE. Pl A 59 3 My
MEE BT Go, Gy, Gy, T H AR SR

G3
G1 g, G/2
O
T/ v \V”
) A 1
2. I FH a6 il AR [ o PR o S
9 -1 -2 1
A— 0 8 -1 1
1 0 4 0
-1 0 0 1

PURHIEETE R, JHIER] A 204 2 A SR,
R A4 TIARIE

G1:‘2—9‘§4,
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Gy |z -8 <2,
Gs:lz—4| <1,
Gy:|z—1 <1
H Gy BRI, HIARSEEE 5.5, W8 — SRR EE. R R E
RO HHERAY, BT A 204 2 SR,
3. FIHHES 5.5 WEMALLTT n By (n > 1) 524

, 11 !
2 22 2n71
2 4 2 2
A= 3 32 3gn—1
n n n 2;1
n+1l (n+1)2 (n+1)3
AR T SR ARG
UERR: A B95F 0 Tl MR IR AR
r; = ! + ! +oF L 1- _ <1
Y41 (4 1)2 i+t (i1t
FITLL A Y n A>T it AR IR
G;i:lz—2i <y i=1,2,--,nm,

HEIALAY. AREHER 5.5, A BURFE(EIE n DAFRSEEL, FrLd A FHRL TS0
PR
4. GEW: QERRIARAERE A = (ay;) € M, (R) W2 AAF

aii>2|aij|>0’ izl)"')na
y
W) A S T AR
ERR: B TR BRA R A AR A A AT S, AR il S AR B 2 B, A
M1 <i <nfliff

n
Ao — aii| < Z |ai;l,
=1
i
il

n

)\0 2 Qg — Z |aij| > 0.
j=1
J#i
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it A FFTAREEEAZ ISR, A IR

5. &
n2

— 1 2 n—2 n-—1

2 2

n
n—1 > 1 n—3 n—2

2
A= n—2 n-—1 % n—4 n—3 |>

P
n
1 2 3 -1 —
" 2

WD [det A] > (2)". AR det A > (5)" w7
UERR: Xfi=1,2,--- ,n A

n? n(n-—1)
2

2
n
Hizg—(1+2+"'+(n—l)): 2

n
2)

HRYEHES 5.2 I
n n
| det A| > (5) :

UE EIRARE AR HEST S Al LUBGH, #2510 det A > 0. it %

2

% t 2 - (n=2)t (n—1)t

(n—1)t %2 t (n—=3)t (n—2)t

A) = n—2t (n—1) ”; (n—4)t (n—3)t
t 2t 3t - (n—1)t %2




