FLE EHEPKRSEMRNEE

§1 EEHRRK

1. XA R, ¥ oy ¥ IR R R — R TC A

(1) ar = (1,-1,2,4), as = (0,3,1,2), as=(3,0,7,14), au=(1,—1,2,0),
as = (2,1,5,6);

@2) a1 = (1,-1,0,1,1), as = (2,1,3,-1,0), ag = (3,0,3,0,1), ay =
(1,-1,1,-1,1), as = (—1,-5,-6,5,3), ag = (2,1,2,1,0).

f#: (1) ag,an,04.

(2) ay, g, ay.

2. WHEH o, an, - o, IR, aq), 0y, BER— DA
WERH: W3R oy, ag, -+ ATH Qs Oyt QG ZebEFRoN, W Qs Oyt QG
T o, 0, o BRI G

WERR: RN mAE TR, ay, o BRI oy, - -+, o RESR
. BB SR, A AR B RR o TR A 1.9 nl a4
Qoo RMETESE. RIS 1.8 TIHIE B R T 4.

3. B A M FEA R, HH A AT DI ) — APk Ros. ik
B: 3K ) E 2 A

IERR: Wl (D) nrgimadl (I0) eth2os, 1A mp gt 145 |4
IR Ly, Ly. W Ly C Ly, XHEATAHRIRE, B EATARALNE 2510
AFAFRLEE, I Ly = Lo, B (I) 5 (II) 48477

4. W ay, g, 00 Hag,an, 0 0y, 01, Quyay e o AAHRIFE. JIE
Wl: o, 00, 00 5o, as,- -0 SR

IERR: MR, A

L(ala"' )at) g L(ala"' y Oy Olpyq,y 0t )as)a

SCPX A ) A AR TR O RE, R B AT 3k s etk 52 W) A AR R RO 4E 8, DA
TAHAE. A A 1.1, AR P 1] B 2 P



§1 a2 MRk S111 -

5. UEHA:
rank{al,--~ aasaﬂl)”' aﬂt} S rank{ala"' ,Oés}—f—rank{ﬂl,--- ;ﬂt}-

-i‘IEHH ]"/}% Qjy oyt 7a’ir1 7\% A1,y 0 E{/‘Jg/l\*&jtéjzlﬁﬁéégE, ﬁjl, tee 76jr2
S By, B B IORENETT A, T

{ala'” )asaﬂl)”' )ﬂt} gﬁ‘rﬁ%ﬁ:": {aila"' )ai7-laﬂj1"” ’ﬂjrz}’
Fr LA

rank{al,--- )QS)ﬂla"' aﬂt} :rank{ail,--- aairl)ﬂjl)'” )ﬂjTQ}
<ry+ry =rank{ay, -+ ,a.} +rank{f, -+, G }.

6. ﬁm%éﬂ {alaa%"' )as}a {ﬂl)ﬂ%"' )ﬂt}) {041,042,"' )QS)ﬂlaﬂQ)
o aﬂt} E"Jﬁ%ﬁ]”% T1, T2, T3. ﬁEEﬁ

max {ry,ro} <r3 <1471

-‘L[EHH Fha:mﬁ‘gﬂ {aln'” ’aS}’ {ﬂl)"' aﬂt}%ﬁmmmizﬂ {ala"' s Qg
ﬂl)' o aﬂt} gf‘@?‘?ﬁ?, ﬁ&

ry < rs, ro <13,

NI}

max{ry,ro} < 3.

r3 <1+ ry SRS 5 BIEIR.

T EH {og, 00, as), {61, B, Bt {an + Bias 4 Bay -
as + Bs} MBI AE 11, roy ra. WEWL: 73 <1y + 1.

BB O {an + Bu, oo + Bs) FTH {ou, - ag, Br, oo, Bo bR
~, HIE Rk

T3 S rank{al’--- 7asv/817"' 7/88}
< I'al’lk{()[l,--- ’aS} +rank{ﬂ1,--- ’ﬂs} =7+ ra.

8. WMEd ay,ag, -, o IR 7,y 0y, u, HERI—AH5)
2H. ER:

rank{o;, ,q;,, -+ ,0; } >r+m—s.
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R B ay,, e, qu, BIBRSET , MIER— KT o, -y, 2
Qo IERMETCRA, BT R aq, -, oy BI— DR M T R4,
X LY FERY ] AN AT B oy, -, o, OISR, 5 SR TC A P . T
ap, o, PR s —m AIANET au,, -, PR, S r — ¢ AR
AR INE] oy, o, AR aq, -+ a BI—IROREEMETEEAL, i

r—t<s—m,
I
rank{o; , - ,q; }=t>r+m—s.

9. i 8 AT EH a, -+, oy ZIEFRIR, (HABEH a1, a0, -+,
s MEFOR. W] MEH o, 0,00 SEA a0, 05, 0 5F
fr.

IERA: Wi, £7F a1, -+ ,as € K #1158

0 =a1aq + asay + -+ + asa;,.

WIS a, = 0, 0 B ATELHE 00,00, 0y BT, ST, 4 a, # 0.
TR

g g g
Hp O YN 1,0, Q1,0 ePEFR R, M) 40 Qp, g, -+, 0l nJ gk
ap, 0o, s, 0 RMEFOR. S —J7 T, ARG, MEH o, a0, 051, 0
AL R oo, o, -0, g SRR, PRIHGIX A 1] i 2 550
*10. (B#REE) WhiHH oy, a0, -+ o KT, Hal w4 6y, 6s,
v By BeMEROR. UEWT: FETE By, Boy -, B D EL R Birs Bins 5 Bis fif7
M o, 00, 500, Biny s Bivyss o B, S By, Bo, -, B T (r =
1’ A 73)'
IERR: W aq, -+ o RVETEOG, HOTHIRIEAL By, Bo, - -+, By ERMETR
IR, s <t
T TE R VA R e B R 4 e 2L
(i) & s=1
B cn T By, B SRR, BUAFHE a; € K 61 ay = 3 aifh. T

o SR, B on £ 0, FBLay, - a, ReNE. Bt a £0 (1< <),
)
/8 o 1 i ai/@
I — alal ; a; 79

il
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HEI BT v, B, s Brors B, 5 B SIVRAL B1, B, By .

B B = Bis Bia = Bus oo B = Biots Bicps = Braas o B, = fs VRS
.

(i) IBOELHERT 5 — 1ML 5% s MEHTRIIIRE a1, 00, 0

O, 0oy M, BIADIL, 1E0E B, B, B— A B
Birs s Bis i

{ala"' )araﬂj,-+1a"' )ﬂjt} = {ﬂl)"' aﬂt} (T: 15 )S_l)°

XCES ﬁ[EE /81,"' ,6,5 ?ﬁ‘fﬁi@ﬂ?, iju Qg HUEE Qe 7048—17/8]'57'” 7/8j1, éﬁ
Ao, WOEAE bl € K, im 1, s—1, ks, ¢ i3

s—1 t
g = Z kzaz + Z lkﬁjk-
i=1 k=s

BT aq, oy VIO, 8L, - L AERE. BB —DARNEFRE [, W
h Z S. }J\ﬁzﬁ ﬁjh mum Ay ’aS’ﬂjh+1’.“ ’ﬂjt gﬁ‘l‘éé\%ﬁ—\‘ é\ /Bis = /th’
/8i1 = 5j17 teey 61'571 = /8]3717 /8i5+1 = 6j5+17 ey ﬁit = 5_]}7 IJ_UJ

{alv"' 7a87ﬁi5+17”' 7/8i1,} = {/817"' 7/815}'
SR E NP ELIE BRI Ay v

§2 SEFERYTR
1. SR RO R
1 4 10 O 2 1 11 2
3 2 4 2 1 0 4 -1
(1) (2)
4 1 1 3 1 -1 1 =5
2 3 7 1 2 0 8 =2
1 0 0 1 1
2 0 3 1 -1
0O 1 0 -1 1 ) 5 1 9 1
(3) 1 -1 1 3 1 (4)
3 -2 5 0 -3
0O 0 1 1 1
—1 1 0 2 3
1 1 1 2 3

(1) 2;(2)23) 4 (4) 3.
2. KT A AR SR KM TG :
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(1) an = (3,2,-1,-3,-2), as = (2,-1,3,1,-3), as = (1,-4,7,5,4),
s = (1,-7,11,9,5);

@) ar = (1,-1,1,1,1), ap = (1,1, -1,1,1), ag = (1,1, 1, ~1,1), ca =
(1,1,1,1,-1), as = (1,1,1,1.1);

(3) a1 = (2,-1,3,-2,4), an = (4,-2,5,1,7), as = (2,—1,1,8,2), ay =
(2,-1,2,3,3);

(4) ar = (1,3,3,5), as = (3,2, -5,1), as = (2,3,0,4), cau=(5,4, ~7,1),
as = (3,5,1,7).

i (1) Bk 4, oy, an, as, ay.
(2) Bk 5, oy, o, iz, g, .
(3) Bk 2, oy, o
(4) ® 3, oy, an, ay.

3 SRMRA o = (=3,1,1,1), a0 = (1,-3,1,1), a5 = (1,1, -3,1), ay =
(1,1,1, =3) BT ARRZMTC 4.

R AT 3 Il ARG A R TE G2

4. SR )i 2H B ok s 2 ] ) 6 5 44K

(1) ar=(4, —5,2,6), as=(2,1,3,2), as=(2, —6, —1,4), aa=(2, 13,5, —6);

(2) a1 = (1,0,0,1,—1), as = (0,1,0,2,1), ag = (0,0,1, —1,-2), ay =
(1,1,1,2,-2).

fi&: (1) 435 3, o, a0, 0.

(2) 48451 3, % oy, g, 3.

5. KT HH AR

a1b1 a1b2 e albn
(1) a2b1 a2b2 e aan : (2) a
axby apnby -+ aub, a a a - a 1

BB (1) IR I 1 T 2 P AT A PR, DR < 1. 0 B A
BT 0 170400 B 4 P2 B AT 10 aiby — 0. 0 (any--- an) # 0, WIS
B (biy--- b)) = 0, 81 (by,--- 1 by) # 0, WAT (ar,--- ,an) = 0. BILY
(ay, -+ ,a,) =08 (by,--- ,b,) = 0BF, BN 0, BN, BA 1.

(2) %=1, BA 1 Moo=~ 0, Bn— 1 (n > 1); HRHE,
A n.

6. &

W:{(al,"' 7ar707"' ,0)‘0@6[(, 1:1’ 7,r}g}'(m
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PERH: dim W = r.

-i‘IEEH ﬁal = (1707 707”' 70)7 sy O = (0707 71707"' 70)7 IJ_UJ
ap, g, o, TR, AXEESN o = (a1, ,a,,0,---,0) € W, H
o=ao+ - +apo, FILAdmW =r.

7. ﬁalva%”' y Oy éﬁ‘l‘ijﬁ?\é7 5j = Zaijai (.7 = 17 78)7 é\A =

=1
(ai;). UEWI:
rank{(, B, - , Bs} = rank A.

WERR: (i) B By, -, 05 2 Bu, oo, Be B—DRREMIE R, B4 A 1510

B v,y W
(53‘1 ﬁjt) = (g -+~ Oér)(%‘l ’ij,)-

t
i=1

kl kl
(/le e 6jt) = (al e a"‘)(le U fyjt) =0,
kt k:t
WSS kB, = 0, T By B BT Bk = - = k= 0, )
=1

ST TERERINe = 1 & ve S5 O

rank(A) > ¢t = rank{f, -+, [}

() By, v, 2 A BT ALK AL, M S kB, — O
=1
e

k1 k1
(r o)y )| 2 [ =GB | =0,
ki ki
HT ay, -, ap RIETE, UHE
ky
(i == w) |2 | =0

ke
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a5} Yivs s Ve AR Moo 15 ki=---=k =0, &l 5j1, s ,5jt gﬂﬁ%;é,
PSYT]
rank{/3;, -+, s} >t = rank(A).
139
rank{/;, -+ , s} = rank(A).

8. W A€M, (K). BF AWK i1,do, - i, TTHK A W7 IR EL
REHTCHRH, AWE ji,d2, -, 4 FVHL A B9F ] 2H B9 R Z PTG
LR

Qiygr Qiggo "7 Qg g,
Qigg1 Qin,go  ~ 7 Qiyj, ?é 0
@iy Qipjo " Qi g,

UERR: S H AR R AT S 81, TR ERYRT » AT SR 515050 N AR
Fr )i 2l 5580 ) B 2H OB RERMETE AL TR R ] 2200 S5 A T8 e Ak Ay

ap1 Aaip2 a1.n
Ar 1 ar,Q Ar n
B = ,
0 0 0
0 0 0

DA A WIS A T A AN MO MR A B [ HE R PG &R, BOGHERE B BT » 31047508
B {3 ) 4 I ORNMETCOCH. T B AT Z840) 5591 A8 1k

a’l,l a172 oo a’l,’!‘ 0 oo 0

C _ Qr1 QAro2 a’r,'r‘ 0 0
0 0 0 0 0

0 0 0 0 0
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§3 FIFEFERIBRABr 4 F AR AR RYIF 5L
1.\ BT, Jral

A+ 3)z;, + o + 203= A

AT AEAMATEOLT, K —B#.
B ZBUTHISET 2N —1). X £ 0,1 B, JrfgfE—f:

A-3
NI
L At3
T A1

3\
x?z_)\_lv

M =00, R 2 = —x3, 10 = 23, 23 & H HARHIE;
M\ =10, JFr R T
2. a, b PUT{ER, IR

ar,+ xot+x3=4
1+ bryt+x3=3
.’L'1+2b(I,'2+fII3:4

HE? EAMRENT, K H—E.
f#: (a) M a#1Hb# 0K, FiEdAME—f:

- 2b—1
1:
bla —1
ﬁ )
ZCQ_E
. 2ab —4b+1
’ bla—1)

(b) M b=0R, 8 a=1,b+ % i, B BRI

() Ya=1,b= % i, RN 2y = 2 — 2, wa = 2, @y S A,
3. i F A S R T R B, TR,
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axy +brs +x3 =1

(1) S 2y +abzy + 253 =0

x4+ bxry + axs = 1;
(()\+3):c1+x2+2:c3:)\

(2) § Az + (A — Doy + 25 = 2X
3A+ Dy + Axy + (A + 3)z3 = 5;
axy + bry +2x3 =1

(3) §awy + (2b— 1)y + 325 =1

axy + bxy + (b+ 3)x3 = 2b— 1.
& (1) 24 b(a—1)(a+2) # 0 BHAfR:
a—b ab+b—2 a—"b

N @—D@r2) T ba-Da+2) T @-D@a+2)
MBa=b=20F, Bt 21 =25 = —1 — 2x5;
Ba=b=10, Aty =1— 25 — x3;
HARH IO ) ,
AN +4N—15 M+ A+15
(2) XN #£0, X\ # 1A S VI T s v
—AN 4 A+ 15
e
é’[)\:llﬁ‘ﬁﬁ’% II,'1:2—.%'3, $2:—7+2$37
2\ = 0 IHJC#; : )
5—b -2 2(b—1
3) M a A0, bA ] BAM: 7 = ——— 2y = = ;
()é[a# ) 7& Tﬁﬁ?‘ I a(b—f—l)’xQ b+17x3 b+1 9
Mh=10EM: 2o =1—axy, x5 =0;
1 4 -
Ma=0,b=50H z,= 3 I= g n AT EEL
HARIEE T
4. FIHLMITRAMBSIER: R EL
I Alx—i—Bly—i-Clz—i-Dl:O
1 .
Asx + Boy+ Coz+ Dy =0
HEHZ
I - A3$+Bgy+C3Z+D3:O
9 :

A4$+B4y+C4Z+D4:0
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HHAE, AR4
A Ay Ay Ay
By By B; B
G Gy C3 Cy
Dy D, D3 Dy

fif: MYEMH 3.3 (U, WK Ly 5 Lo M3, IBALrfedl

Az + By + Ciz=—-Dy
Ayz + Boy + Coz = — Dy
Asx + By + C3z = — D3
Ayx+ By + Cyz=—Dy

ATME—ff, AT rank(A) = rank(A) = 3, XH A 5 A /351 EARTT B4R R
WOHERE SR HIATHI Al = 0,

A, A, Ay A, A, B, C, -D,
Bi By By Bi|_ | A By Co —Dy|_
C, C, Cy O Ay By Cy —Ds
D, D, Dy D, A, B, C, —-D,

5. R=ASF Aiz + By + Ciz+ D; =0 (i = 1,2, 3) 205l 2 FHIE 5K
W FEEE A

(1) A=A (2) A—FNILHE;
(3) =A-FiF1T; (4) =A==t

g BRI R

Alx + Bly + Clz =-D,
AQ.’I] + B2y + CQZ = —D2 (*)
A3.’I] =+ B3y + ng = —D3

TR RBE R SRR E R A 5 A
(1) = FiA — AR = R4 (x) A < rank(A) =

rank(A) =3 < |A| #0.
(2) = PHA - FALEL «— JrfRd («) A, MH. () B

P RRL R R R & — i < rank(A) = rank(A) = 2.
_ A, B, C; , D
=N % - :—Z :—’L - 1< 3 < .
(3) =FilFAT — A, B C7D <i1<j<3

J
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(4) =PI = ekl <= JrBedl (x) JOff, 107 (x) B 7R3

R & — i <= rank(A) = 2, rank(A) = 3, M H A FHEEPITHAR
B

LB R HL AR

1. FRIT 51 WIF e ke S Ay e 1Ak ok a2
(1) ZEmEZSE V) AE) = o, i o HEE N &E;
2)A: K? — K3
(z,y) — (=1,2,3)
K3 ., K

(21,29, x3) — (2z1+T2—23, —To+T3, T1+2T2—23)
4)A: K¥ — K?

(@,y,2) — (22 +y° — z,2y)
A(§ece + tee +1e5) = 8+ T)ew +

84

(3) A:

(5) (§ — 1+ 1)ee + (T — Des, Hrh

€1,60,63 NERMEZS[R] V 3L,

(6) JLf=sia) R? o, RN BT [0 SEbE i ieRs 45° 7Tk

fg: () WMa=0,4; Wa#0, N2
(2) A
(3) f2.
(4) A&
(5) 2.
(6) 2.
2. XTI e, SR ETFEARRN RS T BFERE (AnAHR B, )
SRIL).
f#: (1) o = 0B AEHERE.
2 1 -1
@) lo -1 1
1 2 -1
1 1 0
G)[1 -1 1
0 1 -1

6) c?s 45°
sin 45°

—sin45°

cos 45°

).
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3. U A I REA L Vy 0 B2V BOR AR, 0,00, o, €
Vi, Alay) = By, i = 1,2,--- ,m. WEW: WG, Bo, -+, B AT, W
a1, Qo Oy WERPETTK.

ERA: & kiog + kaan + - - + Kk, = 0, W

JZ{(kflOél + k2a2 + -+ kmOé.m) =0

:>k1427(041) + kQJZ{(aQ) + -+ kmd(am) =0

=ki101 + kofa + -+ kB = 0,
Hﬂﬂ: /817627"' 76711 gﬁlﬁjﬁa\év mﬁ%’ kl = k2 == km = 07 }J\ﬁﬁ Qp, 0,0,
am EBMETCR.

4. THETR (1)-(7) #ZE (0) Lo e FEOHE FF Y Lt A8 4 i 45 21 1.

[’ (0) Hdmit TR O KM & ny,no. il i B m e R (1)-(7) B
RUNSCENIRT nu,me BARAR (X 08E%0) LAS HAH 2 R A4 0 R

72

AN A4 A4 174 N[N

m

N A4 A4 i NN

<\
N

(5) (6) (7)
55 4 A
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5. A— MK T BYSLITAR A EEAS R IHSING b 1 R 7] A0 7 R - 1 4.
PRI RE SR I3 =5 §8 Frid YR I B m e B SR (InF ).
b 2 B I BRSPS Rk AR el REAS: 2 T i AN T 6 P EE (A
7). AR A ZE T A BOIE U, 55 T Ao O i i TR o
AL .

§5 MMM REMENEZE

1. TR R As 4G

113 1 -1 1
MWA=|2 1 2]|,B=0 2 -1];
2 3 1 1 2 0
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b ¢ b a
(2) A= c a |,B= c b |;

a b a c
)k AB, AB — BA, (A — B)%.

4 7 0 3 4 -2
f#: (1)AB=|4 4 1 |,AB-BA=| 2 5 -2 |,(A+B)?*=
36 —1 -2 3 -8

o o 2

c
a
b

6 0 8
1 8 4 ].
3 2 6
ac+ba+cb ac+ba+cb a®>+b*+ c?
(2) AB=| ac+ba+cb a*>+b*+c* ac+ba+ch |,
a’?+b*+c* ac+ba+cb ac+ba+ch

(b—c)(a—b) —(a—c)(a—0) (a—b)?
AB—-BA=| —(a—c)(a—b) (a —b)? (b—c)(a—0) [,
(a —b)? (b—c)a—b) —(a—c)(a—0b)

(a—c)la+b—2c) 0 —(a—c)la+b—2c)
(A+B?*=| —(a—b)la+b—2c¢) 0 (a—b)(a+b—2c) |.
—(b—c)la+b—2¢) 0 (b—c)la+b—2c)
2. A
2 21 ’ -1 1 ’
Ml1212]; (2)] 0 -1 1;
1 2 2 -1 0 1

0 1 cosf) —sinb !
4| . ;
1 1 sinf cosf
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1 ... 1
1 ... 1
(8) (A\E, + A)", A=
1 1 1
9 8 8
g ()| 8 9 8
8 8 9
-3 -2 5
@2 3 0o -2
-2 3 -3
3 5
3 .
<>(5 8)
) cosnf —sinnb
sinnf cosnf |
(5) (a® + b* + 2).
a? ab ac
(6) | ab b* be
ac be
)\n n}\nfl ’I’Z(’I’Z2— 1) An72
(7) 0 )\n n)\n—l
0 0 A"

(8) A" <E - %A) 4 %()\ + )AL
3. LT, 1

3 1 1
(1) fAN)=X=-32-2,A=]|3 1 2 |;
-1 0
1 2 0
2) fFAN)=X-2224+1-1,4A=] -1 -1 1
0 1 2

12 2 4
& (1) | 11 3 3
-1 11
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1 2 0
@2 -1 -1 1
0 1 2
4. Wk AB = BA, FriERF A 5 B w5cHe. &

10
(UA=<12> (2) A=

—_ = =
—_ =

KITA S A W] SRR

0
#: () (Z a+b )

S R

(2)

o

(3)

o @ oo & o
o

o O 2

5. &
A = diag(ay, ag, -+ ,a,), HAa; #a;, Vi#j.

HER: 5 A WSS R RSN A R
UERA: & B = (bi;) 5 A nlsgs, M

azb” = b”aj, ’L,j = 1,’ e, Nn.

T
(az—a])bwzo, Z,]:l, ,n.
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*6. UEW: 5T PSS A [ I RS e R

IERA: W ORAR A R 5 T A A MR T S dk. % B S TA ARV scHe, IR
B B = diag(by, -+ ,b,). XIEEM i # j 5 BE;; = E;; B, HNILX i#j H
bi=b;, b, =by=---=b, =b, fiill B =bE,.

7. WE: REEERM A, B, fff AB—- BA=E,,.

E: A - BA AR 5 (35 et ) - 3 (55 b
— 0, 11 By BT E 2 = n, T AB — BA £ B,

8. W A=DB+E. IEW: A2 =2A4H{Y B>=FE.

iEBR: (=) B2=(A—E)?=A>—24+E=E.

() A2=(B+E)>’=B?*+2B+ E=2(B+FE)=2A.

9. CHBI K FWA T A5 B A, Ed:

(1) (A+ B)> = A> + 2AB + B

(2) (A+ B)(A — B) = A% — B%,

(3) (A+ B)" = 3 Ck AR B+,

iERH: Eg. 0

10. WERA: I (F) =MIBAERRMIRBILZE L (F) = AMIBHFE.

ERR: B A = (ay) 5 B = (b;) #2 L =AIBAERE, BIRE i > 4 a; =0
DI by =0. TR&%d>j0A

n 1—1 n
Z kb = Z aixbi; + Z @b
k=1 k=1 k=i
i—1 n
:ZO-bkj+Zaik-O:0,
k=1 k=i

ik AB 2 b =M. T N =M a] DIEHIE].
11. SRIFITAE R 5 .

A= M M) A2 0 R by, =0, W]

a1 Q22
0 az,

42— ( at, (ay; + agg)a > _0,

0 a
3:7%@11:%2:0714:(0 0)-
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i a =b#0, a1 =a HFTO <rank(Ad) =1 < 2, MH A=

a ka o
(b k:b)'jtﬂz

$2 a(a + kb) ka(a + kb)
~ \ bla+kb) kb(a+ kb)

HTb£0, T8 atkb=0, k= -%. PR A BT RETE 2

2
0 a .| a &
(0 0) - (b _2 ) '
“12. % AR m x n 565, IEH: FA4E n x s IEFJEM B, i AB = 0 197
B R rank A < n.
iERR: (=) WHIREMM B #if5 AB = 0, W] B {931 7 B AR &5 kgt o7

2 AX = 0 Wfig, i HIPEJEZTfE. I rank A < n.
(<) W rank A < n, MFREH TR AX = 0 IR

by
| #0.
b,
é\
by 0 0
B = : # 0,
b, 0 o)
M AB = 0.

“13. X A, B mxn5n x s 8. EH: R AB =0,
rank A + rank B < n.

IERR: B W3 [a) e IR DT R AX = 0 BOfk, XSSkt Tr
PR PSR Z A n — rank A DMERMETCRM MR, I

rank B <n —rank A,

LY rank A + rank B < n.
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*14. % AR n xr 5%, B R r x s 5%, rank B = r. WERA:

(1) ik AB =0, W A = 0;

(2) ME AB=B, W A=E.

HERR: (1) W EA%, rank A + rank B < r, i rank B = r 7]#§ rank A = 0,
M A = 0.

2)HWAA-E)B=0,H(1)HA-E=0,A=E.

15. W A mxnfEFE. WEM: WERXTIrE R n i & X = (21 2o -+ x,)T
#A AX =0, A=0.

WERR: PN R RS A2 AX = 0 B9f#, itk A = AE = 0.

§6 FEFERARMTTII XSRS
1. HE R AR

<1><1 §> <2><§ i)

W

1 10 2 0 1
@ o1 1] @l -11 0l
00 1 3 21)
2 10 4 2 1
G120 610 3]
00 1 2 12)
] 1( 3 -2
ﬁ¢:(1)—g<_4 1).

-7 5
3 -2/

~~

w

N~—
AK\
o O =
O»—l'

—
D—‘ID—‘

[—
SN~—

2 1o
5) 5| -1 2 :
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3 3 -6
(@é 4 6 11
-1 0 2
2. SR A P e e -
2 31 2 1 -2
M1 2 3|; 2| -22 1 |
3 21 1 2 1
2 0 0 -2 3 4
@[ 1 2 o |; 4] 0 -1 2
-1 2 -3 3 -2 1
—4 -1 7
g [ 8 -1 -5
-4 5 1
0 -5 5
2] 3 4 2
-6 -3 6
-6 0 0
B 3 -6 0
4 —4 4
3 —11 10
4) 6 —14 4
3 5 2

3. W Ae M, (K). iEW: tRFEFEHIEHEENZIA f(2), [ f(A4) =
0, M| A w]5.
ERR: % f(2) = apx™ + a1 2™ 4 - 4 Q1T+ Ay G # 0,

f(A) = a()Am + alAm71 + -+ am,lA + amE == 0,

)

A<_ﬂAm—1_ﬂAm—2_..._ME):E’
(47 Ay, (47
PRI A A3

4. % B* =0. iFM: E — B A3, 35k E — B Ay,

iERE: Nk (E— B)(E+ B+ B?) =E—B*=E, ifll E— B, A
(E—B)"'=E+ B+ B

5. % A3 =2E, B=A2+2A—E, 3k B,
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UERR: AR R

B=A>+2A—-F
AB =2A%2 - A+ 2F
A’B = —A? +2A +4F

IR ARG RS F, 11t (5A% +4A — 3E)B = 31E, Hilk
B'= 3—11(5A2 +4A — 3E).

6. ¥ A% = A UFM: E+ AT, 3K (B + A)~

{ERE: % B = E+ A W A=B—E, it (B—E)? = B—E, B*—3B —
_9F, B(3E—B) = 2E. Wit B — %(3}3—3) _ %(3E—E+A) _ E—%A.

7. W A, B € M,(K), iEW: W AB = kE, (i # 0), Il BA = kE,.

SERR: M1 AB = kE, (k # 0) ilf% A1 = %B, B = kA" HUL BA =
FA-1A = kE.

8. WEM: (1) L (F) =M ERER RS2 L (T) = MAIEHRE;

(2) AR L (F) MRS 2 b () = fMAIEAERE.

ERR: (1) &

11 Q12 -+ Aip
0 axp - a

A=
0 0 - au

MY 5 >0 i, a; AT My W2 =M, H M; 8 (i,i) T€ = AR
(i+1,i) JGFE =0, Filh M;; =0 (j >14). INifi24 5 > i B Ay = 0. g
BEAERE A* & b =AM, %‘é@ﬂiﬁ?zﬁ;%ﬁ@%ﬁz.

(2) AT, WA = oA SRR

9. iEH: XHEAT n BJ7FE A, WAFETE N € K, i1 \oE,, — A JE0] i,
iERR: RN AE — A| REITARECN 119 n kST, 1M n REIMAE K
TR ER n MR, BUMETE N\ € K #i15 [\ E — A| # 0. Il A\gE — A Al 3.

10. & A= (; (1)> REWK f(x), i f(A) = A~

. (1 0y (10 00\ 1 B
R A _<_2 1>_<2 1)—4<1 0>_A—4[§(A—E)]_

2E — A, bl f(z) = —x + 2.
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11. WERH: XSETAR A € My(K), 177 f(A) = aX + b, ffi f(A) = A*.
ERR: A= (a Z),JR"JA*: ( d _b>,FﬁLJA+A* = (a+d)FE,

C —C a
A = —-A+ (a+d)E. H f(A\) ==X+ (a+4d).
12, % A € M, (K), JEM:

n, rank A =n
rank A" = ¢ 1, rank A =n—1
0, rank A <n—1

IEBR: (1) XM rank A = n B, AW, |A| # 0. 1M AA* = |A|E, i A* &
A3, I rank A* = n.
(i) Mrank A < n—18, Af¥n—1KMFNEETF 0, WL 4;; =0,
A* =0, FIrlh rank A* = 0.
(iii) *f rank A = n — 1 0, A Z2DH D n — 1 BrFXARET 0, bk
A* # 0. P rank A* > 1. 55—J7 A AA* = |[A|E = 0, fiflA rank A +
rank A* <n. HHFrank A =n — 1, A[f5 rank A* < 1. Ht rank A* = 1.
*13. & A€ M,(K) (n > 2), uEH:
(1) (4 = |A]"~24;
(2) |4°] = | A"
iERE: X rank A = n B, AA* = |A|E, Tl |A||A*| = |A]", |A*| =
AP TR AY(A) = |A°|E = [APE. A = ﬁA* A AT =
|AJATY W (A%)" = [A]"H(AY) ™ = [A]" A
Mrank A =n — 10}, rank A* = 1, fIfLd (A*)* = 0 = |A|" %A, |A*] =
0=|A"""
Mrank A <n— 10}, A* =0, RS WRT.

§7 JEFERITHR
1. & A, B HWIAREBIERE. kb
rank(A + B) < rank(A | B) < rank A 4 rank B.

UERR: B A WS HEAEN o, o, B BISIERAN By, -, By, W
A+-B BIBNHRAA oy +P1, - -+, an+Bn, (A | B) BIFIHEAN oy, - - -, o, b1,
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coe By, WIS 5-1.7,

rank(A + B) = rank{a; + 51, -+, + B}
<rank{ai, -+ ,a,, 01, - ,0B.} =rank(A | B)
S rank{alv e ,Oén} + rank{/@h e 76n}

=rank A + rank B.
2. &
0 01 1
A 00 0 1 ’
2 1 1 -3
3 2 1 2
kAL
g

A — By By
Ba1 Ba ’
AA-Y — 0 A By B
Ay Az By Bsy

_ A2By, A12Bys
A1 Biy + Ao Boy Ag1Bio + AgaBo

E, 0
0 E, /|

B 1 -1
BQI:AI;:(O 1>’

By, = 07 ( A12 mlﬁ)

2 -1
B12:A211:<_3 9 )7

-1 9
By, = —A511A22321 = < ) .

FirLA

1 -14
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PRIt
-1 9 ]2 -1
o | L 143 2
1 —1[0 0
0 1[0 0

3. & A JnliEy n BTk,

3k DL
0 at
ﬁn: D—l — .
* AL 0
4. B A e AT (i =1,2,-- -, s),
0 Ay
A= As
A, 0
R AL
0 ATt
A—l
ﬁ: A,1 — s—1
ATt 0
5. % B M (i=1,2,---,8) BYEfERE, i
GlEl 0
CLQEQ
A= . ) a; 7& ajv { 7é .j7
0 asF,

WM 5 A Al S AR R L BEE r BR A HERG
IERR: W PR B = (Bj;) 9 A nZc#k, miH B frH05 A HfRE.
Ml AB = BA 1%
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B2 4 # j WA a; # a;, TN T i # j A By =0, 1

B, 0 0
0 By 0
B = . .
0 0 B,
6. &
0 0 0 ao
a; 0 0 0
A= 0 az --- 0 O a; #0,1=0,1,2,---n,
0 0 a, 0
kAL
0 a;' O 0
0 0 at 0
AT = o oo
0O 0 0 - at
a' 0 0 - 0

T. WHEIE Avs, Bisn BIFRN 14, 5, O MATER m x n 5EFE, M

(8
0B
WERA: JEFE D BFk rp > ra + 7.

UERR: BE A AT IR AE R RRAM IO RAN o), - s ap, , B I9FTIHERZH
AR R TC G2 Birs - ,ﬂj,,B )

gi! (ailv\*"'*,)772 (ahu*"'*,)v"' » Vra = (airAv\*'”*/)
Ik
81 =(0--0,8,),0 = (0---0,81,), - 16 = (0---0,5,.)

Y1, Y2, 7’77“147517527"' 757‘137
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LT, B
D Z {’717727'” 7’77“147517527"' 757'B} :rA+rB'

8. W AN m x n il EWH: rank A = 1 RSV EFZMRAE m
FEFmME o = (a1,02, - ,a,) 5 n FEEFNE S = (b, b, ,by,), fF
A=aT3.

ER: (=) ¥ rank(A) = 1, W A H—47 BN B = (by,--- ,bn)) B
T 0, MHREATEZIX —FTRIREEL, T

a1b1 albg te albn aq
asby  agby -+ agb, a

e 2. 1 2.2 . 2. _ .2 (b by -+ by) = 5.
ambl ame e ambn A,

(<) W o, B RPIDAEF &, WA FEA a; # 0, b; # 0, I a;b; # 0,
flifF A=’ = (a:b;) #0. T

1 <rank(A) < min{rank(«),rank(5)} = 1.

9. WA N, IER: s AR =0, W] A% = 0.
ERA: B AY = 0 7[f5 |A] = 0. it rank A < 1. @5 rank A = 0, W
A =0, 258 BT, s rank A =1,

a
A= ¢ b)), (IH4512)
Qn
3] aq n
A= by b)) | ] (B b)) =) aibi4,
Qn Qy, =1

n k—1
i=1

T A0, 30 aib; = 0. Bl A2 = 0.

i=1
*10. W A, B WA n Y7 FE, IEH: HRE TR AX = B AR E
A2 rank A = rank(A | B).
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IERR: (=) W AX = BAiff X = C, Wl AC = B. )\ B #9%]
AR AT A RS EHANEFOR, Bl

rank(A | B) = rank A.

(<) @k rank(A | B) = rank A, W B 93|52l A #9571 a2 26
‘l‘i%é/jf\‘, Eﬂﬁﬁ(cljﬁ e 7an)T 'fﬁﬁ%

Cl_] blj
A = |, j=L-,n
Cnj b
é\
C11 Cin
C= : ,
Cp1 Cnn
n AC = B.

*11. W A, B WA n B FE, IEM: FRREMET A AX = 0 557k
PR BAX = 0 [Alf# ) 5850 B 25142 rank A = rank BA.

IERA: B, AX = 0 MfERiE BAX = 0 Bffi, i BAX = 0 BYERE#
Z2/DEA n—rank A M. XA K rank A = rank BA, il BAX = 0 13
R 25 n—rank A M#E. 8 AX = 0 R R E BAX = 0 B95Ea
iz, itk AX =05 BAX = 0 [Alfif.

Rz, Wi AX =05 BAX = 0 [Ffi#, W e LA 5 & A AR %
HOf#. I n — rank A = n — rank BA, rank A = rank BA.

§8 WIFIEME
1. FHRIREARIRSR T 1) 4 B4 1t 2
1 -2 1 2 3 =2
Ml2 1 0]; 11 0 -11;
1 2 0 1 -2 1
1 200 -1 1
0110 1 -1 1 1
(3) 001 1} ) 1 1 -1
00 01 1 1 1 -1
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§ 8 I AEHE

2. fl NIV R

S O O - AN
0 0 0 e —
0 — (@] “ee 0
— N = e O
N~ O e O
(\

I
—
i s s R
e e s [e]
e e s (e
— - O o
— o o e O
(\

—~

2l
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Al
1 1 1 0 0 1 0 0 1 0 0 1
12 1 21 1 -1 0 0 1 0 0
1 0 —1 2 1 -1 1 20 0 1 0
— — — 1 1
_ - - -1
1 0 1 0 -1 1 0 —11 5 5
112 3.1 9 BN sl
2oid o1
1 -1 1 -1 - = —_Z -z
0 0 2 22 4 42
1 -1 -1 0 00 0
1 1 -1 -1 00 0
0 1 1 -1 00 0
(3) X =
0 0 0 0 1 -1
0O 0 0 0 - 01 2
3. &Mk
1 1 1 1
A 1 -1 1 -1
Sl 1 -1 -1
1 -1 -1 1
B TR .
fi#: A PIFp .
1 = —=-A.
() Wk AA = 4B, FTLL AT = 24
1 1 1/1 1 1
G) AMHL: A, — A7t =2 —A;.
w1 )21 )t
A, A |E 0O A A, |E 0
—
A, —A|0 E 0 —24,|-E E
1. .1
4, o0 |trlg E0|=A7" A7
27 9 — 7 2,
0 —24,|-F E 0E§A1‘1 —§A1‘1
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e LAY AT\ 1A A 1A
D) -1 _ 41 ] =4 . -
2\ A Aj 4\ A4 —-A 4

“4. #% A,B,C,D € M,(K), |A] £ 0, AC = CA. iF#i:

A B

— |AD - CB|.
C D

EBR: D3 |A| # 0, Hc A T3, i
E 0 A B) [A B
—CA! E ¢ D] \o D-cA B/’

A B
0 D—CA'B
—|AD — ACA™'B| = |AD — CB|.

FirLA

A B
C D

= |A||D — CA™'B|

“5. % A, B € M,(C), ifWl:

_AB i — |A —iBJ||A+iB].
(Horb i oM B EOA, 2 = —1.)
IERA: AR
E iE A B E —iE\ [(A-iB 0
0 E -B A o E ) \ —-B A+iB ]/’
FrLA
_‘2 i — |A—iBJ||A +iB].

*6. B A€ M, (K). iEW:
(1) ARFNHERRAE R ) 58 D BEAR A RAFE VW P e M, (K), A =
P LE)T ;
(2) A FFVHERHE R 7050 b B SR RAETEA T BRI B € M, (K), ffi
BA=E,.
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UERR: (1) [ ABIER, A BESEIE ( % > MR TR Py, Qy,
i

4

)

wen(F)en(@)-n (8 L)(0) - (V)

ROMERA 7 EE, e AR Y.
(2) FTorIER ARRY, PR

Hi (1) 0, AEAE R RS P, ﬁA:P(EO" ) |

P_IA: (ET>7
0

pl_ B \}r
B, )’
W B f7ii#k, H BA=E,.

7. XFFATHRANE, RUATHIEIRAIALEE.

MR (1) ANTFIHRRAEIE I 750 B 4 M A TE T AE IS Q € M., (K),
A = (E, 0)Q.

(2) A WATHRCAIHEA T A0 5 P RAPTES I RIERE B € M,,,,.(K), f
AB =FE,.

GEWIN)

8. 1 m x n KEFE A MBEN . WEWI: TELESIRERAERE P AV THERRERE Q
i A= PQ.

SERR: 7L TTIERE Py, Q.

E. 0
A=P " .
(5 %)a

4
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4

W P 3IEL, Q 1riitk, H

E, 0 [ E B

*9. WA, Bl hn xm5mxn(n>m) M, \#0. iEH:

A

IAE,, — AB| = \"""™|\E,, — BA|.
iERA: BT

E, —-A AE, A

0 E, B E,
E, 0 E, A

-B E, B )\E,

R
E. A
AE, — AB| = | M ,
B E,,
E. A
AE, — BA| = | © .
B AE,
i
\E, A \E, A
A"|AE, — AB| = A | _ | ABn
B E, AB )\E,,
B A
n| En VA, — BA
B AE,
R,

IAE, — AB| = A" ™|\E,, — BA.
*10. & A, B5lN s x n 5 n x m 5, 1EH:

rank (AB) > rank(A) + rank(B) — n.
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AB 0 AB -—-A 0 —-A
iER : — — . )
R ( 0 EFE, ) < 0 F, > < B E, > Al

AB —A
rank(AB) + n = rank 0 - rank 0
0 E, B E,

0 A
= rank >rank A +rank B, (4-7.7)
B E,

It rank (AB) > rank(A) + rank(B) — n.
“11. & A, B, C 73518 s x n, n x m 5 m x t 5%, 1EH:

rank (ABC) > rank (AB) + rank (BC) — rank B.
(R ABC 0 ~ ABC AB
0 B 0 B
0 AB 0 AB
— — .
-BC B BC B

rank (ABC) + rank B > rank (AB) + rank (BC),

FirLA

rank (ABC) > rank (AB) + rank (BC') — rank B.
*12. W A € M, (K), iEH:

A® = B, & rank(4 — E,) + rank(A + E,)) = n.

A+E A+E,|A+E
_— 0 [A+E,\ (A+EB,|A+E,
A-E,| 0 A-E,| 0

2E, |A+E, 2E, | A+BE,
— — s
A-E,| 0 0 | 3(A*—E,)

1
2

JIe LA
rank(A — E,,) +rank(A + E,) = n + rank(4* — E,,).

rank(A — E,) +rank(A+E,) =n <= rank(4A* - FE,) =0 < A*’=E,.
*13. & A € M, (K), iEHi:

A? = A & rank(A) + rank(A — E,,) = n.
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A Al —-FE
JERH: 0 — -
0o | -E, 0 |EB,
— — .
A*—A|A-B, A2— Al 0
rank A + rank(4 — E,,) = n + rank(A* — A).
rank(A) +rank(4 — E,) =n & A* = A,

*14. & A € M, (K) Zn ¥, X, Y~ n 450, iyl

A Y
Xt 0

A Y A Y
—
XT 0 0 —XTA Yy |’

= Al - XTAT'Y| = —XT|A|ATYY = —XTAYY.

FirLA

= —X"A"Y.

JERH:

A Y
XT 0

‘89 BAEBUNBIR T 5
1. B o WIEREST V) B0 Vo BZPENS, o 76 0 IR R RSN 2

-1 0 2 1 3
2 -3 -1 1
1 -3 1 2 -1
-1 1 1 0

(1) 3K o BB 5 SR

(2) S5 o BORS RN TR Vi 5V, B,

M (1) B rank A = 3, BULSZS FIAERCN 3. A M90S
e S22

%(51) = (_17 2,1, _1)7 ’52{(52) = (07 -3, =3, 1)7 %(55) = (37 —4, -1, 2)'
BHIHERL = 5 — 3 = 2, AX = O (JLARAE A RUA% 2 A i 5

51 = (27 1717070)752 = (17 1707 170)

A=
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(2) &, & AT 3E R Vi A
€1,62,85,64,E5.
o (1), 9 (£2),  (e5) TTLF TSR Vi HHE:
(1), 9 (&3), (5, (1,0,0,0).
2. W o N K3 RLEMAS R,
A (2,y,2) = (@ +y—2,0+y+z0+y—22).

(1) 3k o EALEE ST,

(2) 3R o IS5,

M (1) ZAE = 1, B =2,

(2) #% = L((1,-1,0)), % = L((1,1,1), (=1,1,—-2)).

3. W Wy, Wy BV BT, H dim W, + dim Wy = n. JE: f77E
A of | i Ker o/ = Wy, Im o/ = W,

IERR: W Wy BN o, o, Wo IIEER Br, - By B W HOZEYT
TRV I 1,y srs e . SHEEH @ = 3 aias € V, X

i=1

427(06) = Zar-i-iﬁiv
i=1

N o7 2V M, H Kero? =Wy, Imo/ = W,.

4. W o n HEm RS E LR, Vi, Vo iV DR 2510 IR
AR Ker o7 = ViNVy, WFEAELNME A o, o, [ Vi C Ker o7y, Vo C Ker a5,
H o = o) + o

ERR: Wy, A VNV IS B EY TAVIEE: v, v,
o, IR Vo BIEE: 1, -+, By, B WIHBIHEEU AT 4y, -y,
Qi By, B VL + Vo WL FHEEY R V B3

715"')’)/7“)051)'”aat)ﬂla"')ﬂsanl)""nu) (T+t+8+u:n)
I3 AIE LA AT
(7)) =0, () =0, H(B)=(3), )=o),

4272(%) =0, 4272(0%‘) = 427(0%)7 %(@) =0, @72(771') =0.



*§ 9 LRPEML 9 5R 23 8] 5 4% 5 1] - 145 -

WZHE Vi C Ker o, Vo C Ker s, H o = o) + .

5. & o, B HJn4Einm=sE) VAL, H o = o, B? = B.
UERA:

DIme =ImB < AB =B, BA = ;

2) Kerd =Ker B =& A B =, Bd = RB.

IERR: (1) (=) MEER a € V F-1E B € V, [li15 o (a) = B(B). Bl

o (o) = B(B) = #°(8) = B(B(8)) = B (o).

W o = B [MBEIVUE B = o B.

() BV) = dBV) C A(V), A(V) = B (V) C B(V), Pl
Im .o/ = Im A.

(2) (=) MMEEW a eV, BT

BB — &)(a)] = (o) = B(e) = B(a) — B(a) =0,

Fibh [(# — &)(a)] = 0. TR dB(a) = (), 4B = . [{MAIE
Bt = B.
(<) MMEEM o € Ker BH

o (o) = A B(a) = o/ (0) =0,

L)k Ker Z C Ker o7, [RIHAE Ker .of C Ker . Mt Ker &7 = Ker #.



