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o 1 m xn NMGTER)HHK m 17 n FIE

a1 a2 - QAin
a21 Az - G2n

A= . . . . = (aij)mxn
aml Am2 *°° (mn

FRAN—A m x n HIHERE.
o a; AAIHK (i, j)-TLHR
o Ma,;; € Fif, FRANF EIAERE CUnsfefe, SRR
m=kHn=1

A = (ai5)mxn T B = (bij) xx1 183
o (i) mxn 5 (bij)kx HBE = {aijbw(\ﬁ’j)
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a2
A= . :diag(alva'Qv"' 7an)
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cl, 2. . .| AAEMESEER.
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S0 TR B A e %o R o
o XFREEFE: A = (aij)nxn W aij = aji (V1 <i,j <n)
o &X’ﬁdh\fﬁﬁt A= (aij)nxn ﬁﬁ/@ A5 = —Qjj (Vl <i,j< TL)
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a1 *
0 as9 *
*
o m >n I,
ann
0
0 0
all * e PR .. e e *
O a99 *
o m < nhf, 0 0
0 0 0 amm * *
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a1 0 o --- 0
* as9 0 0
0
o m > n i,
ann
*
* *
air 0 0
* a99
o m <nif, | , o
* * *  Qmm 0 0
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ﬁ A= (aij)mxn7 B = (bij>m><n’ I)_I\U
ai1 + b1y a2 +biz -+ a1 +bin
A | @t bo1 agz +baa -+ a2y + b2y
A+B=
Am1 + bml Am?2 + bm2 o Omn + bmn

B BRIy A2 DA 1
(A1) ZC#eft: A+ B=B+ A

) &af: (A+B)+C=A+(B+0)
(A3) FICMFEFE: 3O, st. A+O0=A

) UG E: 3— A, st. A+ (-A)=0
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—aix  —a12 -0 —Qip
—Q@21 —Q22 - —Q2p
2) —A& | o | —A R
_aml _am2 e _amn
(3) EIHE: A— B = A+ (—B) = (aij — bij)mxn
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aiy a2 - Qip Aair Aaiz o Aaig
a1 az - aop Aa21  Aage - Aagg
AA =\ 2
Am1 Am2 - Gmn Aam1 Aamz o Amp
e /2 LT 1

(D1) AM(A+ B) =XA+ B

(D2) A+ p)A=IA+pA
(M1) A(p ) (Au)A
(M2) 14

A\
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k=1 mXxs
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® Ex £ (0k0i1)mxn, WA A= (aij)mxn = 21 Z ai;j Eij-
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o MILHRINAE
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(1) (AB)C = A(BC)

2) A=Al = A

(3) (A+ B)C = AC + BC
(

(

1) A(B+C) = AB + AC

)
)
)
5) A(AB) = (\M)B = A(AB)

|
\

(1) —fdh, AB # BA!
o SRR n Iy BEFAHSE AT He )07 B — € BRI el

o WA= diag(al,az,-” ,an), H a1,az2, - ,an FIAASE. N5 A MR HH)—
TE e X} B

(2) CD=0%C=08 D=0
(3) AC=BC%A=B
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AR 2 gk 4

WFZWK f(x) =co+ 1+ ...+ ciat

f(A) Lol +cA+ .. Al

H 2 WAL f(2)g(x) = h(z), W f(A)g(A) = h(A). B, —Bkit

(A+ B)(A—- B) # A - B2
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FEIEBH k, 5 AF=0

T 2
FEIEBY b, 15 AF =1,

S
e A2 =A
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% TAERE A = (ai; )
o JLHIHIE: A= (@i5)mxn
o HEMME: AT = (aji)nxm
o i (ﬁﬁif—) tr(A):all + a9y + -+ ann
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UNIES YN TR
(1) tr(AT) = tr(A)

(2) tr(A) = tr(A)

(3) tr(A+ B) = tr(A) + tr(B)
(4) tr(AA) = Atr(A)

(5) tr(AB) = tr(BA)




] SR A A E S
GESEREA € P, WIRAFESEREB € B, (19 AB = I,,, BA=1I,, Ml
FRAATI, 2B = A~

o WIRAMIY, NMm = n, JFHITME—.

it 77 [
A = (aij)nxn, AijNTCRa,; IRECR T, E Xnbir I7FEA* N
App Az -0 Am
N A12 A22 e An2
A* = : - . : — (Aji)nxna
Aln A2n o Ann

FRONTT B AT fEBE 7 BE (adjoint matrix).

.
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o XMERITMEARAA* = A*A=det A - I,.
o JiFFARY < det(A) # 0.

o /7K AR, N
1
-1

~ det(4)

*

.

HEMEA € T,
o WRGFMIEIEB € F™*™, [#15AB = I,,,, WFRAG A1,
o WBIFERFEB € F*™, {4 BA = I,,,, WIFKRAZ AT .

RMEARE (B 1) BB



T YRR

7 BB FEANE

A1+ B -+ As+ B
All Als Bll Bls
Ay - A, By, -+ B, Ao1 +Bo1 --- Azs+ Bas
: S I N
Ar e Ars Br e Brs
! ! Arl + Brl e Ars + Brs

A\

M Mg - My,
Agr Ay - Ay Ao; Aoy - Mg,

)\Arl )\A'r'2 et )\Ars
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W A= (aij)mxn, B= (bij)nxi- ¥ A F B a0

Yal ng o Ny l1 Iy cos l;
mi A11 A12 200 Als ni Bll B12 coo Blt
mo A21 A22 - AQs ny | Bay  Baa -+ By
A= . . . ) B = ,
my \Ap A - Arg ns \Bsiy Bsy -+ Bg

Hmy+ma - +me=m,ni+na+-tns=nlitlh++l=10M1

I ly -
my /Cni Cia -+ Cu
mg | Cor Co -+ Oy

AB=c= |~
my Crl CTZ et Crt

/E\:]:F‘Cpq = Ap1Big + ApaBag + - + Aps Bog = kzl Apk Blq-
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TR A [ 5 A2 46 1
FiA
A 0 0
0 A, 0
: o . : :diag(A17A2;"' ?AS)
0 0 .. A

fR 73 SR OT RERR RS B, FLrp A R 2 Uy [, SRAUTT € SUE B (TR) = FkE.

(2) % A =diag(ailn,,a2ln,, - ,asl,.), FH a1 a9, ,as FHAE, W5 A
AH 3R] e [ KB R — 5

By

By
= diag(Bh B27 T ,Bs)

He B, & ny BrIiFE.
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A%l A%l ao0o A%l
Ay Ay - A

A{s A%; o AL

All A12 o TIS
A21 A22 U AQS

|
|
I
=

ﬁti;—l;

7457” =S, EAn’ ﬁf%ﬂjﬂgi, )”JJ

tI‘(A) = tI‘(All) + tI'(AQQ) 4+ -4 tI'(ASS).

A\
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R 4 5547 51 3% R
o ZHATMIT (T
o AT HHBINRAKK 1T (B
o HAKIFE—1T () WIMEIMBIAK S —47 (B

X EALRERE T, BEAT —IRFIE AR B B R R DA RERE. W55 A =
2 Sig, Di(A), Tig(V)-

o

o Xt A € FmXn f—IR¥IZAT (F)) A, MH¥T A K Ch) RLE—NHM
B m x m WISERERE (n x n ISR .

o [ GaussiH JuiZ R AFL 7 PRl 2 X 18 e e AT R S5 AT A k.
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1 A
T;i(A) = : , 1<y
1
1
IES R p s

o S;l = SZ]
o Dy(\)~t =Di(A 7).
o Ty()~! = Tiy(-) /
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| XA e
X HERE AT HISEAT (F1)) AR, BRIk

] ISR

(Im 0) SR XA
_—

o I\ (O I,\ (P O\ (I, O\ (I, O\ (I, Y
1, o)'\r, o)'\o 1,)’\o @)'\x 1,))\0 1I,)

Giid
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LUy it
1 57 R AT LA R A T Fr) e AR

A=L.-U

Hrp LE—nbr T =M 0, XML ERTRARL UR— Pl E=/%E
K, IR i N ARILU 53 8.

EERFEA € F, AAEmB ATy BE PRI /1385 [ Q, 15

PaQ=(§ Q). HbF ot AN

o Ji K ARI 2 HAN 2 ART BLME N — R 51 (7 IRAN) R 55T7 B (3R
o XIHUIHRE (A | I) MHI55AT A4

(A0 22 (1) 4.
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SELEEE S

WA, B € F™ ", WRAFAE — R (A FRA) W15 A Bkt 251 AL SOEFE B, I FREE
B AFN BRI,

& H
WA, B € F™™, WA, B BACAAAAEmE AT 87 BE PRI vl 38 5 QAR

B = PAQ.

FHACE —FhEFM X R

(1) A5 AR,

(2) A5 BHEE, B ARHE;

(3) A5 BHHE, BBSCHAE, NASCHIE.

Pifm x nE R I e AR IR AR R T 20l o8 — AN HSS I TR IF, BT 4R
WA MEIRFMN .
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FEMRA

o ALK CARM. M. FBMKXATNFNKR, FMRR
— R ~ER.

o WTHEEATTRa, B X[a] 2 {be A|b 5 a N}, B ASTIENZFMNE.

[a] = [b], @R a~D,
e [a]N[b] = {
0, R a £ b.
N

(1) PINAERE R T A — IR R 2 A RAT A7 BB U, A, BE¥ Am x nfE
MEAS BRI FERF MR A7 (IRIRAEE)

(2) EREMMHRSE R, Fef] B AR FRTTEA B NEA? i il x4
Amox nFERE, 5 EARHIR I B R AR R (R IRAR RS ) 2 AT 47
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ELHEIE VRS EEile

WA € Frxn, ﬁﬁi&fﬁﬁqﬂ%%ﬁﬁi(g 8) TR AR AT Hes oy

IziAE'(Jik, iﬂ%jrank(A) = T(A) = s %T =1m, )H\UA$k?'§;Eé?f;ﬁﬂE’\], %r =n,
WU AR 9/ G THRA RS . e 31 M, 20 R AR RS0,

i€ B
o WA, BRFIMHKE, WAY B2 HAY ZHrank(A) = rank(B).
o WA e F™ " P Q7 lZm, B Al 75 B, Mrank(PAQ) = rank(A).

o WA e F™*", P,QJH=m, nfh W15 77 1, 25 AR A ki 7 X #NE,
M PALAQWIFTA k1t N ZE.

o FFEAMIAEZ T 3 i i B T AR PR AR BR.
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BHEARDH—NrIEZR 7R, HARMFTAr + 1N FREAE, AR AR
Jr. B ARIFRRE SON AR T 2 S e 4

)5t
o rank(AT) = rank(A).
e rank(AB) < min(rank(A), rank(B)).
e rank (é g) > rank (é g) = rank(A) + rank(B).

o AMETTIEH Ax = bA R, 2 HAL Hrank(A) = rank(J) = rank(A4,b) = r.
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