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WAL, RFAF TR AEATHE AN AR ARV FART Y T HEANIH
R UHFGRAFAMEBERNEATE. A TEAABHNEL E4 H
EHRARHERE A THEELFER U ERPEBERNERBRA, BEF TR
RAEMPRAT ERLEANEEED CRBTERBINERITE,

HEHEMAE ASHE 125 FHEEEFRIEAEREIT,E 3.4 FhH
BHEHERBIT,
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ECRAGBIN"BLy, —REEAMCHAMNER L - FF AT H
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Fidh R BENY AN RAFRANBERB S ik, —~ O AALHT — &
M, E—(PBARZE. UNENRR  RAFEIRNAE, EHAANE
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W, 6P EEREE R IBR AAMRETANHEMAZKRT KEH X,
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() RBEER

1. BRI

(1) R E X

MBI F B mXa Ma;,i=1,2,,m;j=1,2,,n,HBH—1 m
11 n 5%

ami ama v ay,
AP F LB —Dm X n JERE B A A = (a;),x, HF o, il A HES
i1TEFIMIE, i =1,2,,m;5=1,2,,n.

Hm=nb, KA n WEES K.

(2) EEEMEE

1‘&A=(a;,-),,,x,,,B=(bij)xx,,m!|A=B(:)m=s,n=r,ﬂaij=b,~j,i=1,
2, ,m;j=1,2,,n.

(3) T4

A=(ay) o HEHEEGEE A= 0)Sa,=0,i=1,2,,m;j = 1,2,
n. HILE AFO0, N A BELHEE—ATCa,;70.

(4) TTEMTTFIR

MNF n EREA=(a;), <., 05

'au L R 1

Az Az Ut Az,

an an2 oo Qun
P A TSI, iCHE det A, A, q;l.
OB E X : :

n

det A = Z a,-jA,-j(izl,Z,"',n)EZ det A = E a,inj(jZI,Z,"',n),

ji=1 |




ﬁq] A;j%ia,‘jﬂg'fﬁﬁ%?ﬁ;i,j:192,"',71-
i OALEMTANNES —MERNNENL , IRZ A B FEEX:
det A = 2 (_1)r(f,j2-.-j,,)a1jlazjz...a_nj"’

Hep jijoj, REBE—Dn BHF, c(Grjre i) WEHET RIS FFE
THEENE EER IR, MITHI X E— NN E R — D — L5
PR B . H RE A GEE XAT5 XK. [T, HES T X M5S0
EiR
2. EENER
(1) s
BWA=(a;))mxnsB=(05)pmxn W A+B=C(a;+b;),x,-
MEHRUTEEEN .
A+B:B+A_;(A+B)+C:A+(B+C);A+O=A;A+(—A):o.
Hir-AKRRIABRERE, -A=( _aij)an‘
(2) ¥k
W A=(ay)mxn kb HEE N LA = (kay),, .-
ok R L TEREEN:
E(A+B)=kA+EB;(k+1)A=EFA+IA;R(IA)=1(kA)=(R)A.
He A,B HERE L, L RER.
(3) Feu:

®A :(a,’j)mx;,B: (b,-,-)sx,,,ﬁl'l AB = C=(c,-j),,,x,,,E¢‘ Cjj = E a,-,(bkj,
k=1

i=1,2,,ms3j=1,2,~",n.
REHEUTEEEN .
(AB)C=A(BC);A(B+C)=AB+ AC;(B+C)D=BD +CD;
k(AB)= (kA)B=A(kB).
H¥ A,B,C,D N5, HEE.
(4) &
WA=(a;)mxn B ARWTEIMNBEEE, BN »xm EERIA B
BAEM,ICHE ATER AT,

apr  azy U am
ap an Am
AT:(aji)nXm: . 2
A1n A2y Amn
HEWELUTEEEN.

- 2 .



(AN T=A4;(A+B)"=AT+BT;(kA)T=kAT;(AB)"=BTAT.
HF A,B REME £ HHEE

3. B R

ﬁA:(aij)nxy,‘

B 1 det AT=det A.

MR 2 WA WEMNTEREFHIDEEERS B, det B= —det A.

|iE A AABWTEWI)TEME N dec A=0.

MHR3 MR RAWE—IT(ERE-F),BBHEE B, det B=
kdet A.

PERR 3 AT RN AT R FE 1T (FRE—F) W B TR BT 5.

Big1 HABFTE—FDTEHIE, M det A=0.

Wit 2 & A BFT(EFI)TTHEELF], W det A=0.

MR 4 EHRPOEAT(HE-FDWEANTTHRR A EH M, Y
AT R AT AR A I AT IR, BD

ay ap Ay ap ap Tt Ay, an ap 7t dip
antby aptbn v oantb,| =lay an v oay |t by by v by,
a,| a2 e Aun Ayl [22%] o Qpn Ay a2 o Ay
B
ay -t oaytea; toay, apg *ttoap Ut Qs aj "ttoCyy "ttt Qg
ay oAyt oyttt ag, _|Gn 't Gy 7T Qoa + (25T O F B ¢ & P
Ayy °77 Ay + Cpj """ Qpn A,y "t Ay R Y Ayy 0 Cpp *'0 Ay

MES W ARNE—-F(EE-INK L EMAES —17(8F—5) 1,53
50 B, det B=det A.

AT FI R SCFI PR Rl HE L -

EE 1.2 ﬁA=(a,~j)nx,.,)ﬂ'J

u _|det A, Hi=k,

(U;aijAkk— 0, ik

- det A, %]:17
2 aA — ', — R ’.--’ .
();,ﬂ, 0. %j;«sz(]llz n)
F AT FI P R 4B B SR ke /T AR 3
BT n MEREA,B,det(AB) =det Adet B.
WEERAT I HERDS » BrEBERBRER.

(i kb=1,2,,n);




LR ETsA

1 1 1 1
o I x3 o Iy
_ 2 2 2 2 - T -
D,=| = 5 5 xt | = l[ (x; = x;).
I<j<isn
n-1 n=1 a=1 n-1
I T2 x3 Ty

Mo, ax0, 1, MR EARHFR, D, 70.
4. EENIRRIREKNEE
FHENE WA HRERE A 5B e, ERK A 5B 4R
M BT HRERE A 5B EREAB i, ER A IO BRTREB
FrE9sr R AR FERBPEFENITHIRIRE A BRI 82507 R
5 B WHEHE.
5. AR
(1) ASERERH LT BB MG
n M A ESTEE » MEKB, AB=BA=E
©A AR (FIERM) Bl det A0
SA WEMIREENE
SA AT LUURRAEBRA n B 9055 B 5 R
Sr(A)=mn.
F ERE/LES ES¥B—BXT » MEMA THEMASLELME,
BEREMT .
n MEKFA TSESFREMETBH Ax=0LETMH(FE2 &)
SARITODRBALETX(E 2 &)
SR FEE—Tn BRI M BB TUERN A B95)
(T EMBANKELHS, HEREE—(F 2 %)
SA WITFDHBRHAN R —HHE (S 3 =)
SARR WERARZFMATEER(ES =)
SA WBEEIAAZ(EIE)
SATA HEREMK(E 4 %)
(2) W 3 5 B A 42 S
WABEIn B (nZ=2)0l %M, AT EHL, N

(AB>-':B**A-';<AT>*1:(A‘l)ﬂ(kA)-l:%A-l;

1
det A

sdet A* =(det A)" 1;(A*) =

A.

~1_ s 1
det A (det A) dot A

.4.



(3) s 4 I ) BE B AR R 2

Ay Ay A,
i} i 1 |A2 An ' An
1 _ *
A= det AA T det A : |
Aln AZn ot Ann

(4) JUFp 455K i 40 B S 4 0 396 %6 [
WA K BT, B Ha MATERE,C NEE m X n B, D AT
BaxXmERE,N

A 0! (A" o o A" (o B!

O B :[o B"}; [B o :[A"' o ]

A 7' (A -a'eB') (A 07 A o

) B} _[0 B! ]; D B _LB“DA‘l B"]'
6. EENVSERSMFER

(1) MEEH

B A= (ay) .

RS T A EBIT(BRER);

BRI ERER A NE-TEHE-F;

ST A X (EE-FDB & FMBES 17 (FHB )
E.

(2) WIS

P EERE SR EME TOENDEE ITFD)BRMER, IEE
P(i,j);

BEoFMYSES HEZSFR L RE NS TODBAMNER,ICHE
P(i(k));

BEMUEEE S ENSE TODK ENEE; 7O L, BENE
M, iCfEP(i(k),j).

) 55 R R R

P(i,j))T=P(i,j);P(i(k))"=P(i(£));P(i(k),j) =P(j(k),i);

P(z',j)“=P(i,j);P(z'</e)>*‘=P(i(%));P(i(k),j)‘1=P(i(—k>,j).

(3) FHEME A = (a;) ., HT—WWHFTEBR ALY TH—T m» HWEE
REZETE A AT — R EF| L Y TH— n IS EBFEATRA.

(4) 128 n AT AR A T LARARE RN » OIS ERBEHTRM.

(5) SRR FLT (B ZEHIE:



(A E) —»(E A*I)
A E
E DIESTEDE: Al

7. R

&A:(aij)mx,,,

(1) r(A)=kSA BELHELE—TE B TFRAXNE FEFAK £ +1 HFX
ERE;

(2) r(AY<min(m,n);

(3) r(A) = koA WEMTHIBA S REE—RBR N

o o
A= H
0O O

%%uﬂaﬁ r(A)=7n<n Hﬂ-vZ:(Em’o);
B r(A)=n<m HﬂL,ZZ [E"J;
o

M r(A)=m=n HTI,Z:E.
(4) WELEBRAWEEEI;
(5) RIS BREREERNT.

A YHER g ),

)
r(A)=r(B)=B WEZTR MM

(=) SBIGIRSTHT

1. AXEENESESER
1 10
0 1 1
0 0 1
B AR RS A WRHRER.

S BEBERETH,S3INERE A TRBRKERLSN 3 BERE. — R
R EERR:

®

Bl1 ®A= JETRTERERE X, B AX=XA MR X 54 %

X= |z x22 Z23

ES TR V) 113]

.31 T3 X33



5 A W8, REHTE AX 5 XA, HH AX= XA i X WoTHTEA RS
L, EFEES

A=

S - O

- o O
[l o BN )
S O =

1
0
0

S = O

0
1
1

1 1
0 1
0 0
ittE A=E+ B,
AX=(E+B)X=EX+BX=X+BX,
XA=X(E+B)=XE+XB=X+XB.
B8R
AX=XASBX=XB.
HT B FHELKA EL,.H BX 5XB MitBEEREME L.

1 10 1 0 0 0 10
B A=10 1 1 —lO 1 0j+|0 0 1|=E+B.
0 0 1 0 0 1 0 0 0
w
T Tz T3
X=|xn X2 X3
Ty T3 X33
5 A A0 AX = XA©BX = XB. K
0 1 O0)jxu X2 T3 X1 Tp X3
BX=0 0 1| |xa T Xxn|=lxy I I,
0 0 0)lxy x3m x33 0 0 0
Ty Xz xi3 {0 1 0 0 zy xp
XB=|x21 Im xzs} {0 0 1|=10 =y 122],
x3 x3m x3, 0 00 0 x3 zxx

B BX=XB#Hr,=0,23=0,2=0,xn=xpn=a33,22= x3. NI A5
A ]S e ) HE TR a0

Xy X120 X3
X= Ty T2,
0 0 Ty

Ht 0,2 HEBEE.

VAR R BRI S S R AR A R A R R R TP R BRAE L G
ShIEH s R ML SREM A ERBRIFE EEMN . X THMRRNER,
1A A T LA TR AR A M B IR IR T AR ) TR O T BE B O R AR SR i i )

. 7 .



LA BRI RPE BE
ay
a

B2 BIAERE A= . JHHb a0y, 0, FHERNH

a?l
B IEH: 5 A P HR ISR REER AT A AR
B ER.5 o NXAEREA TTRRAOERLN  RER. &’

Xy Xz Y ZLaa
Tz21 X2 Lon
X= .
. Il X2 L yp
5 AWZK. B AX=XA 8

a\xyy a1xryy Y a1y, a Xy dazXxyy "t ApTi,
axXz1 AxXp T A2, | |@1X2 A%y T Aplay
- ’
a,Tn1 AT y2 e AnZpnn ay1xyy azxyy ot AnX yp

B3
’ axy; = ajx; B la; —a))x; =0(i,;=1,2,,n),

MFY iAjbta,#a;, ANTTH ERBRIHEN £, =00iFj5i,5=1,2,,n),H
X WEMNALRLUINITENFT . K

11

x=| 7 Forb o HERERG=1,2,,n).
xrm

W HBTF AX=XASAX(i;j)=XA(i;)(i,j=1,2,,n). MHELERE
i’i,AX(i;j)=a,-x,~,-,XA(i;j)=afrij»EH1bwﬁm ax; = ax;, B (a; —a;)x; =0,
Bl a7, B8 2,=00iFj;i,j=1,2,,n) ZHEAFIEIEXE R FL.

Bl3 & A,BH N MMER,IENR:

(1) & A AXFRER, B AIRFHERE, W AB IRREENATLESRN
A 5B AIXH;

(2) & A,BWRA=E,B°=E,N(AB)’=E WANLELZHRA SB
A 3.

iEf (1) BWMAT™=A,B"=-B.

WHEM(H(AB)T= - AB,iEB] AB=BA):

. 8 .



MA4d

HF(AB) = — AB, B —F1H
(AB)"=BTAT=-BA,

NI ¥
- AB= —BA,
Bl AB=BA;
#FE (i AB=BA,iF#(AB)"= - AB):
HT AB=BA,&
(AB)"=(BA)T=A"B"=A(-B)= - AB,
Bl AB Jy R FRHERE.

(2) B4 A*=E,B*=E.
YEW(H(AB)’=E,iE% AB=BA):
mF(AB)*=E, B
(AB)*=(AB)(AB)=ABAB=E,
A £%,B %X ABAB=E Wil ,15 %
A’BAB* = AEB = AB,

Bp
EBAE = BA = AB.
#4¥(h AB=BA ,iFHl(AB)’=E):
T+ AB=BA,#K
(AB)’=(AB)(AB)=A(BA)B=A(AB)B=A’B’=EE=E,
Bp

(AB)’=E.

Bl 4 HIHEES

TIEER T A R R ).

(A) B AKXn R, M(A-E)(A+E)=A’-E

(B) iR A, By hnx14EKE,W ATB=BTA

(C) &R A,B¥Hn BMEME, A¥%E AB=0,1(A + B)*= A*+ B?

(D) ZABH R BEKE BWE AB=BA, W EREEK £, m, H
A*B™ = B"A*

o (A) HEEmMESREMNSEE,F

(A-E)(A+E)=A*+AE-FA-E’=A’+A-A-E=A-E.

(B) HTF A'B 5B A Hh—HERKE, Mi—MESNEENRIEE &, B
(ATB)'=BTA,H(A"B)"=A"B,\Wi ATB=BTA.

(C) H(A+B)*=(A+B)(A+B)=A>+ AB+ BA + B>, % AB=0,0

. 9 .



m—%ﬁm:o(mzzm:[_l _1 ,B=[_i | b= gJﬁ‘ﬁ
BA = , z).%UH:,(A+B)2=A2+BZK—%521H(C) AIEH.
(D)4 AB = BA B, o] F) HEE A ML IEH A*B” = BmA*(WAZER 7(1)).
g RME(C).
2. REEMHAR()O
1 01
Bls WA=10 2 O, WMIEBEBE n=>2,5K A" -24" ",
1 01
1 0 1}(1 0 1 2 0 2 1 01
8 n=28f,A=1{0 2 0[|0 2 0|=|0 4 0}=20 2 0]|=2A,
1 0 1)1 0 1 2 0 2 1 01
AR U 9T HE
A"=A%A""2=(2A)A" " ?=2A"""1,
M

A" —2A" "' = 05x;.
F OWERMEP,BE AT=24,A°=A%A=2A7=2%4, -, A[HHAH A" =
2" AL X E—RR AT T
Ble #Ha=(1,0,-1)T, % A=ca” , W TFEEEH »,K A"
SH BFa=01,0,-1)" 4 A=aa” H3HEE, B e a I—FEE,
B — A% T
A" =(aa")(aa") - (aa")=a(a’a)(a"a)(a"a)a”

:a(a’ra):wlaT:(aTa)n—laaT:(aTa)n—lA.

1 1 0 -1
M HFa=0,0,-1T,A=ac™=| 0/(1,0,-1)=| 0 0 0].
-1 -1 0 1

A" =(aaT)(aa’) - (aa")=a(aTa)(a’a) - (a"a)a”
=(a'a)" 'aa"=(a"a)" ‘A,

. 1

H aTa=(1,O,—1)[ 0

-1

=2, T

O HH I ERSHH AT ITE, BUERE0).
<10 -



