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Ci tiu libro estas disponebla lati 1a Nul-Kondi¢a Permesilo de BSD. Jen neoficiala
traduko de la permesilo en Esperanton. Gi estas provizita por helpi pli multajn ho-
mojn kompreni la permesilon. Gi ne estis publikigita de la aiitoro de la permesilo,
kaj ne latilege deklaras la distribukondi¢ojn por programaro, kiu uzas la perme-

silon—nur la originala angla teksto de la permesilo faras tion.

Attorrajto © 2024 Determinantulo

Permeso uzi, kopii, modifi kaj/atl distribui €1 tiun programaron por iu ajn celo
kun ati sen pago estas Ci tie donita.

La programaro estas provizita “tiel, kiel estas”, kaj la alitoro ne donas
iujn ajn garantiojn rilate al Ci tiu programaro, inkluzive de Ciuj implici-
taj garantioj pri merkatkapableco kaj tatigeco. En neniu okazo la atitoro
estu respondeca pri iuj ajn specialaj, rektaj, nerektaj, ali konsekvencaj
damagoj ali iaj ajn damagoj rezultantaj el perdo de uzado, datumoj au
profitoj, Cu en ago de kontrakto, neglektado ati alia delikta ago, sekvan-
taj el ali rilataj al la uzado ati rendimento de Ci tiu programaro.

This book is available under the Zero-Clause BSD License. Here is the license.

Copyright © 2024 Determinantulo

Permission to use, copy, modify, and/or distribute this software for any purpose
with or without fee is hereby granted.

The software is provided “as is” and the author disclaims all war-
ranties with regard to this software including all implied warranties of
merchantability and fitness. In no event shall the author be liable for
any special, direct, indirect, or consequential damages or any damages
whatsoever resulting from loss of use, data or profits, whether in an ac-
tion of contract, negligence or other tortious action, arising out of or in
connection with the use or performance of this software.




This book is available under the Zero-Clause BSD License.

https://opensource.org/license/0bsd


Here is an unofficial translation of the license into Esperanto.

https://gitee.com/septsea/permesiloj/blob/cxefa/0bsd.md
https://gitee.com/septsea/permesiloj/blob/cxefa/0bsd.md


Here is an unofficial translation of the license into Esperanto.



It is provided to help more people understand the license.



It is provided to help more people understand the license.



It was not published by the author of the license,



and does not legally state the distribution terms for software



that uses the license—



that uses the license—



only the original English text of the license does that.

https://opensource.org/license/0bsd


a person who is associated with determinants


Ci tiu libro estas dediéita al miaj edzinoj.




The Esperanto sentence roughly translates as "This book is dedicated to my wives." By "wives," I mean fictional female characters from non-live-action visual media to whom I am romantically attracted.
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KB~ TMEHNIR AEFEEZNATT ETHIRIE S ER
TR



2 F—= 7K

11 FRINEAL

TEIERHAR TN ST, HERE—RKEHEE. % a,b, ¢, d, - &
ETAXF.- o, a=b=cE“a=bHb=c" 2 A, a=b=c=d
Ea=bHb=cHc=dad" 2B B0, 5 x,y, z BEE N x <y < z &
“x<yHy<z? 2B B, x<y<zE“x<y Hy<z 2l HEEE
TEAEEREAL AT AL,

BT — e B Tr) .

Fl1a FBEXFHIIL,2,3,4,5,6,7, 8,9, 10. FATEFREE 2,5,8 ™Y
7 (EtE, £k 2, 5, 8), N FHHIG KT, 58I FY 11: 1, 3, 4,6, 7,
9, 10. WA A RFR TN ST x FEXXFH I IALE f(x) (Fetn, X
7 WML EE 5).

L IR, 7 B, AT 5

-

1, x=1;

, X

9

=
I

’

2
3
f(x) =14,
5
6
7

=
Il

=
I

2 2

3
4
6;
7
9

, X

b

10.

, X

A, P BEF R Z 0. RES IR 0 BRAVEE 2 1X2 A DARY. b, TR S

X, x <2

x—1, 2<x<5;
J(x) =1

x—2, 5<x<8;

(x—3, 8<x.

PINNIZNEIREL, RO EEARIL <A x /s LI, FAL B L.



1.1 HRIUEN 3

BAEHE— P A R, AT E—De s, & i, j A=
B BN
0 i<i:
p(i, j) = { =/
1, i>j.
EER, NARIBEEN DEE, j, pG, ) = 04T i < j, M p(i,j) = 1 FHY
F i > j. FAXAD <p-ic 5, BATR FERE H, XTI HIXF x (EXF
F 11 B B
J(x) =x—=(p(x,2) + p(x,5) + p(x, 3)).

FATIE m(x) = p(x,2)+ p(x,5) + p(x, 8). THEFH, x < 2 I, m(x) = 0; LI, x
BIARERIA. 2 < x < S B, m(x) = 1; BEAS, x A6 1 T, 5 < x < 8 B, m(x) = 2;
BEI, x AiTER 2 TR 8 < x I, m(x) = 3; BRI, x A6R 3 T, Fr A, A p-Id 53%0R
B f(x) BRA BRI f(x) 2 —FERY.
WH —FHESR. ROVERIINEE S48 & A 5 S, k1A S
F(x) =x—(p(x,2) + p(x,5) + p(x, 8))
=x — (p(x,5) + p(x,8) + p(x,2))
=x — (p(x,8) + p(x,2) + p(x,5))
=x = (p(x,2) + p(x,8) + p(x,5))
=x —(p(x,5) + p(x,2) + p(x,8))
= x = (p(x,8) + p(x,5) + p(x,2)).

NFE, FENE—IR p-i 5.
ENX 12 (p-185) &, j N DEEL EX
0, i<}/;

pi,j) =
1, i>]j.

THEBH, i £ j B, pG, )+ p(,i) = 1; ZIEBRMSHEIE. YK, i =
I, p(i, j) + p(j, i) = 2)

— Rt FATH



4 F—= 7K

IR 1.3 BRTEN) W NET 1 EEBE OIRCFYIT 1,2, -, n 17
k AT n FOIEREEL. & iy, iy, -, iy s NE n 19, HERERIBIIEREES. £
BRCFINT I iy, iy, -, i DXF LR, BB iy, iy, -, iy), TR XF
MRS R F, 1B2ISCFH 1. AR 2, SCFF T IS x TESCFA T AL E

Jx) = x = (p(x,iy) + = + p(x, iy)).

S BAVEANEIHIHE i), iy, -, B, 15, o 0L
HITE, BT i = 0,1, =n+ 1L WEEE i) < 1<i, Bil, >n>il.

SCEFI T M  HFTE ST i), i, -, 1! B9, ELEE n FOIERESE
FERCCFAI T N x. B, TEAERARTE k HOAE SR o, (8 1) < x <
i1 TR x BT o T R

v+l
p(x, i) + -+ p(x, 1)) = v.
B x I T AL E
f)=x-v

= x = (p(x,1}) + - + p(x, 1))

=X- (p(-x’il) + ot p(x’ lk))

BATH T HINERIEE &8 S . IEEE.



1.2 71 5

1.2 H%

A ATRIEFNE. AEATARIMERL T FZNE (HHE, R
W BN “IEENE” HIT).

NTT B, BAE—HTHIE X

EX 14 HA) % ay, ay, -+, a, REREREB n DCF. BATH, HIX
0 AR — MR a0y, - 0, GEH iy, iy, i, R
FHERBAEL n 1 n DNEEE) 2 a4, ay, -+, a, FI—HEF.

AHEREH 0 DPEAERBSCFIHYEE. M ay, ay, -, a, BiE—1
NEN1DFE, B n DR, MBI n— 1 DCFEE—DNE 2 M,
A on— 1 DIEIE; - NI 2 DCFBIE— D NE n— 1 P B2 1
115 NRITNEY 1 D SCFERE— DN n DCF, B 1 DIEE. B ik
UL, JIEE

n(n_l).21

A, XAR AT ERE A

WXFAINTN,2, e, B iy, iy ey iy 58 1, 2, o, n BI—DHEF. BATERR
SCFHNTIIER iy, i, ooy iy DT (BHUE, BBR iy, iy, -, i), TR
HIRTE IR, F2ICFHI L i), (AT — 307, B2, i, INE fG,) =1. 5
— 77, M <SRITEM AT, B

f(ln) = in - (p(lrp l]) + e+ p(irp ln—]))

T& &H

5 iy, iy, iy s 1,2, -, n F—DHEF WELZE, iy, iy, -,
i BRI n YRR, ELERARR. T

in - (p(l}fp l]) + p(irp 12) + -+ p(irp ln—])) = 17

&

p(ln,ll) + p(i}’l’ 12) + - 4 p(in, in—l) = ln - 1
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1.3 -1 IR A

BAEDE —1 BYEBERIRTT . AEUERT TSI AN, Bl TS H R
& i, j R E I, BATAIE

(=D = (=1)'(=1Y.
K +1 FIEIEGLE 1, 1

-D'=(=D7".

A

(D™ = (=11 = (=1D=D7 = (=)',
JFH

(=) =D = (=) = (-7
{Ef3HE,

(-D¥ = 1.
I
(=D = (=1)"

BATVHNE, (LA — MEBE n, H—DEEE k #H n = 2k (XBE N); (T4 —
/l\zréﬁz R, N REEIREE ) n', B —DEEE L' 0’ = 2k" + 1. FTLA,

B m BB N (=)™ = 1; FHEEE m 23 N (—1)™ = —1. kAT A,
E%ﬁééﬁzm EED" =1L, 0m 2B HGBE mIES )" =1, U m 2
AL

B, TR, SRS n, n(n — 1) 22— MBS HHAT W, (-1)" =
SN



1.4 HERHSTS 7

14 FFESHS

A ATRIEFNE. AEATARIMERL T FZNE (HHE, R
W BN “IEENE” HIT).

FAENE, HEY BRI SCFA: HEAI B — N F R B MERE. A
1, AR LR HEY | SR &

TERFRHEFIR, FRATIBE & S5 AREL BAH, BEAE RKDRR. &
ay, ay, -, a, = B ARERB n DR TAIWDEIKHSE a4, ay, -+, a, T by,
by, -+, b, (by < by < -+ < b,). BA VL, XBEEE a, ay, -, a, NEARHF. &
R, ay, ay, -+, a, WARHIIEHREGE .

B cp, 0y, o, € BB Ay, ay, o, a, DS SFEER L j, 1 <i<
J<n Hep> e, BATH, BFX (¢, c;) WA ¢p, ¢y, -+, ¢, BI— DB, LLUN,
HEFI 1,2,3,4,5 EWiE, 1M 3,2,5, 1,46 5 MF: (3,2), 3, 1), (2, 1), (5, 1),
(5,4).

AMEFR H, Bt (¢ cj) L i < j) BHA ¢, ¢y, oo, ¢, BI—PNIE7, $BE
FW o, c)) = 1 GER, BN ¢y, ¢y, -+, ¢, BEAERAIEELL, HCRATREH IR
i<j,fHe = ¢ HITEIE.)

AT, — NPT I P R B D B R, e, #E71 1, 2, 3, 4,
5 HEREECN 0, 1 3,2, 5, 1, 4 BIEFEECH 5.

THERIH p- 1255 HHF ¢y, ¢y, -, ¢, FIIETEL

7(cy, ¢y, 0, c,) = p(cy, )
+ p(cy, e3) + p(ey, ¢3)
+ p(cy, c4) + p(cy, cq) + p(c3, c4)

+ p(cl’ cn) + P(Cz, cn) + e+ P(Cn_l, Cn)
n j—1

2 2 p(c;, cj)

j=2 i=1

= Z p(c;, Cj)~

1<i<j<n
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LA, 2 ¢y, ¢p. €30 04005 1, 2,3, 4, 5, B p(e;c;) 1 < i < j <5) %D
& 0; Y ey, ey, 03, 04005 M 3,2,5, 1,4 W, plcy, cp), pley,cy), pley,cy), ples,cy),
p(c3, cs) O 1,1 p(cy, c3), plcy, cs), pcy, c3), p(cy, cs5), plcy, Cs5) 22 0.

B NEESRE & MRS — e, T, BRETF, M
e FECN 0. XERATHEH AR E —FFI: BEREERERS (1,) &8
1<i<j< 1, ABXRDFIELE 0.

FIA -1 BRI TT, Bl T 5| A—LEERHRY A CH=.

EX 1.6 (fF5id5) &’ x NEH EX

1, x> 0;
sgn(x) =<0, x =0;

-1, x<O.

RHEBH, 5 u, v EFREEFHEEE, U sgn (v —u) = (1)@, FH, i1
(cicp) R i < j) BHEA ¢, g, +ovs e I D7, BT U sgn(c; —¢) =
-1.

BN AT CEECCFIIEE) 1 ey, o, ¢, B PXFFH, ALIHLF
SR BRI, 1. o9, s ¢ B “HLFHN). B HIFEN

s(cy, ¢, ,c,) = sgn(cy —cyp)
-sgn(c3 —cy) - sgn(c; — ¢y)

~sgn(cy —cy) - sgn(ey —cy) - sgncy — c3)

-sgn(c, —cy)-sgn(c,—cy) -+ -sgn(c, —c,_1)
n j—1
= HHsgn(cj -c;)
j=2 i=1
= H sgn (c; — ¢;).
1<i<j<n

BAR, H cp, e s ¢ BEZMHRIRSCTY (R, FEBL, j,
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1<i<j<n He=c) MHSCFHIRITESN 0. ISR, KAIEFHIEL
HIFIE 0, BT B 0 (IS FHIE — MEFRI ST,

B/ NEEERE. A5V S — D E, BliTi, & (FX
FH) 52 1. XERATEA A E—FER: BEARAEEN ,) &6
1<i<j< 1, A RELZ 1.

AEIRIE sgn BR s: LbAO, s(0) = 1, 1H sgn (0) = 0; X [bal, s(=3) =1, 1H
sgn(—3) =—1.

HEFZ R A B S HEFHI S AR, S E RS, HE 2
&1, BAE -1 RYE sgn 5 p KRR, BHAAH -1 B9 RTTHIMER, A
REHA I PG TS HIRAR:

EIE1.8 & ay, ay, -, a, eEFREREB 0 MEEE & ¢, -, ¢, R ay,
ay, -+, a, B—"PHEZ.

S(C], Cy, e, cn) — (_1)T(C1,c2,...,cn).

—MEE DX FHISCF AR S F R BAME R, SO 24
B M. BB, 18 & — D CFERHFIRS R EC 0. B (-1° = 1,
W, ZETR S X HISCFA HEP) RS 1, NEREIEHER.
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1.5 [%

SR, BHICHD, BRI HEE CEIEEER) BT, B 77 EE",
PRIE Fe A 8P R ELAL. AR N, 1T HIEOE SONTT R (IETT R B —
NETE.

EX 19 (B8 & m, n 2 1EEEEC FBATW, H mn DNXFAERM mx n 58
TR (AR 7, — oz E, tnEEEr, A o8&, SR, a2
“BRECH 27, [HEX BRI ZR, 8K 7 EH)

[Al;; [Alip - [AlL,
Ao (Al [Al, - [Aly,

(Al [Alpy - [Aly,
22— mxn k.
AU, B (m,n) & A BIRSE. St BATHRIE (m,n) 79 m x n.
FERXEISCF x: —J7H, ErRREE, RorEE mn AIT; 55— 75 H,
EEAEAV DA x FoRafeik, BEEBATH x I, BRI se AR EE. e,

a d
[a c e] B
b d f

b e |WRSTBA—FEH, BARX = ANEEEE 6 TIT.
[AlL;
FATBE, 1 x n bE [[A],.,1 [A]i’n] BAMITIL,mx1E] : |2A

c f
[Al,,,

H9Z j. AT, 4T 0, 5] j R XAERITE (AL /2 A BY (i, ))-TC.

ST, FATHEE 1 xn [ [[A]i,1 [A]i,n] N AT, -, [A] ) IXE,
N T E =B DTN Z— T, BAERE — DIl E — T
J&, T —MES (&R, ZES)E, A2 H).

EH—DNBERIRST (m,n) &G m = n, BATHE, X NEER—DITRE. nx n BE
A — " T2 n BB (n RTTFE).

ST, FATAN, 1 x 1 FE [a] BR a B2E—PHNER; Fll1E a = [a].

A DRI R R, TATH, XDER— DB H— DT e
N FREL, FATTHL, XN FER — AR, 7 — DRI TR S8, BT, X
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MR —ERE, H— DR TT R EL, BATU, XD — D, AR
BB R — AR 2 2, Y IRE R B BE R Z HIE R

w&Ja, (B AENEEHM, W A, B HHE, L, A BUITE (BIER
STmxn BB 1 0E m) FT BRATE, A WPIELENER mxn 895 2 73
= n) FT B WAIEL, BAHMEMANEEITE m BUIEEEEL i, S 51
n BIEEEEY j, 06 [A];; = [B),;. CEGHL, NS, T g2 —
) #HZAE A, B, 15 A = B.

BATH SIS YR, A ERIESE, N, BB R T, €X T
FERIFESE. SCFRIHEIE SN =& MM

() B—XF x #BER H A, Bl x = x.

QE N F x,ylEE x=y My=x

QE=NNFE X, y,zEEx=y, Hy=2 M x =z

FAITAT CAUEBH, FEAYAHSE tiE & 20U = 25145

EIE 110 FERIMESEEW R =M
() B—FE A BER A CAESE, Bl A = A.
Q) E N A BIEE A=B, I B=A.
B)VE=T A B CiEEA=B HB=C,lA=C.

IE (1) % A ITESHIE 50 m, n. A8 4, A TR m ET A T
£, A BIE 0 T A 5L FHH, SEAREIEITE m BIEREE i, 51T
(ARSI n BIIEREEL j, 25 [A]; = [A];. GATHE T SCFRIAEEFRTE
5 (1).) FfEA, A = A.

Q)L A BIEE A = B. % A RITEEYEDBIZ m, n. B4,
AWATE m T B WITEL, A AIE n T B AL FR DA, B B9ATEUE m,
B IFIEGZE n. 7F H, MHEMREIIATE m BUIERE i, 5 E N EEFIE n
HUIEEEEL j, &6 (A, = [B], .

AT, B BT m T A BATEL, B 5 n T A 1955 IF
H, SEAREISTE m WL i, ST SNE n BEEEL j,
[B];; = [Al,;. (BATHZ T SCFRIMEFHIMER (2).) ATEA, B = A.

3) ="M A, B,CIE& A= B, H B=C.% AWTESHESH 2
m, n. BB, RN A = B, 80 A AT m T B WIITEL ATIFIEL n FT B 1Y
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HIEL. MM, B FIATEUE m, B BIFIECE n. 1 H., MHEAAAEILITE m B IEEE
i, SRS n BIIETEEL j, 46 [A],; = (B,

NEHN B = C, ) B FITE m FF C B917EL B 58 n FF C 197
. I, C BITTEEE m, € BIFIECE n. 3 B, XHEAABISITE m B IEEEEL
i, SETANEE I n BIIEEEEL j, &6 [B];; = [C],.

AT, A BTE m ET C BATEL A FIE n T ¢ BFIEL IF
H, AEAREISTE m W IEEE i, ST SNE n HEEEL j, 2
[A];; = [C);,;. (BATHE] T SCFRIMESFRME (3).) ATPA, A = C. UEEE.

FEME AL AT, BIEs I A —RREIPERIEE.

EX 1M (EE) BARMmxnE. EX ANEBN D nxmbE
AT, HoAp BRI 0 RS i SEAAEIE m I IEEESL .

[AT]i,j = [A]j,i'
112 &%
(Al [AlLip - [Al,

A= [A?Z,l [A?z,z [A?Z,n

[A]m,l [A]m,Z [A]m,n
BN mxn FE N A QEEE AT 2 nxom B, BN (AT = (4], 1K

[AT], [AT] ., - (ATl [14l (AL, - (Al
AT = [AT]z,l [AT]z,z [AT]2,m _ [Al;, [Al, - [Aln2
[AT],, [AT],, - [ATL,) LAl (AL, - [Al.,

Ht, FHERH: (@) AT BIIT i R A 895 i B (1 < i < n), H AT 193] j R
AT j XA (1 < j < m); (b) Bt A TS5, BifS AT,

FTEE, Tl — MEBRRgse.
EIE113 W AR DM U AREEE AT VEE AN B2 A, B

AT = A.
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E RAZ—DmxnBE N AT 22— nxmBE AL, ADT 22—
mxn B, AWTTREMTE, 2OFXMEFER RS 2AESR. BIE, HETT
B

[(ADT];; = [AT];; = [A],.

BR, L. fEEE,
[AlL; |

ST, R, BATAIE mx LBE | ¢ | N (Al - (AL, 10 1D
(Al

-
2

FikEA RN, AR A4 —Eag: M35 [1,2,3,4,5]".
4
_5_

22 STHN, S H B R ERRMERNS 17, & A ENEEI
B, X2 <R
EX 14 (T 1) BAZR— D mxnlE %, -, i, @ FEE mWE
AR EREEL K iy, -, j, BN n (YE AR IEEEE A4, FrATTAT
ER AT iy, e, iy, BERR AR jy, o, jp B BT m— s 175 n—1t 4.
AEERERNTTHIA E, IXER T —1 (m — s) x (n — 1) B, BATIEE R
A(il’ ’is|j17 ’jt)'
1 4 7 10
fl1as ‘& A =2 5 8 11|. MW AQJ2) = [2 ) 11], A(2,3|14) =
369 12 591
[1 4 7],HA(3,1|4,2)=A(1,3|2,4)= [2 8].

i, j AL B

0, i<y,
p(i,j)={

1, i>j.
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RHERE, 75§ AT iy, o i, FUER—A, B j AET . -, j, BEAI—D,
WA B (i, j)-TCZ Ay, -+ 5 igliys =0 dp) B (= p(is i) =+ = p(is i), j = p( ji) —
v = p(j, j))-TE.

AT, FAT < & X T T (MIES), RvEATERRE T176 T4
B, BRI T35 TAIE— R 5 75 R, BT CA, F 1 <0
o TR (MRS

EX 116 (FFE,2) B AN mxnbE &iy, iy, -, i, e NET m BUIEE
8, BEAMR. B jy, jo, -0y N n E/‘]E%‘ﬁ(, HET*BH. AL, Fredl
ICEA BT iy, -, iy Ty, e, j, RXCHY TR R RBR R HE AT s x ¢ [

A
A<i1’i2"“’is>.
J1sd2s s Jy
1 4 7 10
Gl1a7 HA=|2 5 8 11 .U\”JA<§> =[8],A<113> = [1 7],H
369 12 ’
A 2a(23) 2 | O e v mm mseerE a3 ) ®
4,2 2.4 6 4,2
12 6
F .
10 4
WANmxnfE Z1<ij<ip < <i;<mB1<j<j,<<j, <

n. NEEH, AT s BFIIEEEL p STEAAEIT « B91EEEEL ¢,
() et
Jisdas i) | g plq

PAE, BATEREABEERITE. MBITEFFIR, PR IFEERZ 2R 0%
P, WEF RN EE R IaE. T IR <Pk <
e ITia. KR EEHEIEEREE 21z E.

EX 118 FEHIMNZE) B A, BEZ mxnfE EX A+ BHE—T
mx n B, HAp, S EAREIT m R i ST A8 n BIEEEEL

[A+ B, = [Al,; +[B],.
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CafaHl, (FRSTHY) BERINTRR A NAL B R TR INTE.)

5119 T&A:[l : 5],3:[7 i 9].)FJIJ

2 46 10 11 12
8§ 11 14

A+ B = .
12 15 18

AHERIE, FERIE B S e RS . R, % A, B, C 2=THR
SPHIRE. AR, (A+ B)+C=A+(B+C), H A+ B= B+ A.
I UESE SR, FE A HE N IR S .

W & A, B, C IRSTHESRZE mx n. B4, A+ BHIRSTHE mx n, i
(A+B)+C IR~STHE mxn. A, B+ C RS RE mxn, L A+ (B+C)
FIRSTHIE m x n. BUTE, BEROT R G AHEE:

[(A+ B)+ C][’j =[A+ B]i,j + [C]i’j
= ([Al,; + [B];)) +[C],;
= [Al;,; + ((B];; +[C1;)
=[Al;; +[B+Cl;;
=[A+(B+ C)]i’j.

FEER, AR TR &1, HFEE.
RINeE &R, Bl Ir RS (A+B)+CEH A+ (B+C) N A+ B+C.

FATAT AR % W A, B mxn [ AE—D mxnE0ENF
F), i1 (0], = 0. FXEFH, B+0 =0+ B = B (FE VARSI, FHE
— M mxn B —B, B [-B], ; = —[B], ;. THER M, B+(-B) = (-B)+B =0
(B IAER S, FA15, X AMEH —B 2 B HIMERME. FATHIE, 11
R TN, WL 1 ANEL 1 FURE B AL, BATTEN, A~ B= A+ (-B). T2

[A - B]i,j =[A+ (_B)]i,j
= [A]i,j + [_B]i,j
= [A]i,j + (_[B]i,j)
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= [A]i,j - [B]i,j-
CEBHY, (FRSTHY) BERYIRITE L2 A AL B B TT RS,

FBAVHNE, D x, y HHE, 4T x — y = 0. FHIEATIE: MR STRY
M A, B, YT A-B=0.

BBz E L RAT.

EX 1.20 (FERIEGE) KAEZ— T mxn b % k2N EX kA
BN mx n B, B, SHEAIREDE m BERE 0 SEAAET o fIEE
J,

[kA],; = k[A], ;.
CERHl, FERECEFE A— M CREN S — T,

. 1 3 5| .
F121 E A= I k=7
2 4 6

[7 21 35] [7 21 35]
kA =17 = .
14 28 42 14 28 42
Bk, ¢ BEE A, B ESAFEIRSTRIRE. RHERGIE,
1A= A,
k(£A) = (k£)A,
(k+£)A = kA + £A,
k(A + B) = kA + kB.
UEBAZC 1, BEAE 1x = x (x 2%50); IFBAT 2 I, SEH 25 sR L1 4s &
UERAEK 3 53K 4 B, ZH 2B IRTE S AR 2 ECE.
FEIIER 2 5 4; B UEEARRY .
W %k, ¢ BELE A BHRSTEE mxn.
2 AN AR mxn FE, 8 £A 2 mxn B, T k(£ A) 2 mxn [E.
HIR, KN AR mxnlE, 8 (k6)A & mx n V. ITE, HEOT R GHEE:

[k(£A)];; = kIZA); ; = k(Z[A]; ;) = (kO) [A]; ; = [(kO)A] ;.
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X4 E RN A BEmxnlE A+ B E mxn [, M k(A+ B)
ZmxnPE HIX KN A BEmxnlE kA, kB mxnBE, Ml kA+kB
02 mx n B ITE, tEBTTE G

[k(A + B)l;; = k[A + B,
= k((Al,; +BI, )
= k[Al;; + k[B];
= [kAl;; + [kB];
= [kA + kB], . iF g,

&ia, BRI NE.

(1) AEAFE A, 04 = 0. XH, FXXAEMAY 0 Z2EF 0, mFX AN 0
BTN 0 B (SR, B5 A RSTHES).

(2) NAEATEL k, k0 = 0. X H, FUeG MR 0 #R 2R

(3) K k, ¢ B % A, B 2 MNEIRSTHIRE. 1)

(k—0)A=kA—-"7A,
k(A— B)=kA — kB.
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H—% IR

1.6 1751

AT, FEE NAENFA, BITT5I (determinanto).
EEFENE, BH AN —DEEE ATHIE T 77 REE T8I
EX 122 (THI0) % AR n FBE (n>1). B A BITTHI

[A]l,la n=1,

det (A) =9 « .
) Y (DAL, det (A1), n>2.

ATE 4 M.
123 & A=[a] B | HPEAEE Y, det (A) = [A]}; = a.

51 1.24 &A=[Z§]%—I2ﬁﬁﬁﬁﬁal

det (A) = (-D'[A]} | det (A(1]1)) + (=D)**'[A], | det (A(2]1))
= [A]} det [[A]l, 5] — [Aly det [[A]} 5]

= [A]}1[ALy, — [Aly 1 [A] 2
=ad — bc.

WHEREER, RMEFE A E. B, BATATH <AL 10 2 RETT

¢l

v

125 & AR 3 HEE RIETE S EMBIRIZER,

det (A)
= (=D"[A] | det (A(1|1)) + (—=D)**'[A], | det (A(2]1))
+ (=1*1[Al5, det (A(3|1))
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(AL,
(415,
4] 12
| [AlL

= [Al]} det

+ [A]; ) det

Alyz

19

3|~ 1AL, det [[A]I,Z [A]1,3]

[Alz [Als3

= [Al1(1AL15[ ALy — [Al350ALy3) — [Aly (A} 2[Als 5 — [Al35[A]; )
+[Als 1 ([A]1 5[ Al 5 — [Al,,[ Al )
= [Al1[AL,lAlL s — [Aly (Al (Al 5
— [Al,1[A]} 5[4l + [Al 1 [Al35[ Al 5
+[Al31[A] 5[ ALy — [Al3 1 [A]y5[ Al 5
= [Al[AL,lAls 5 + [Aly 1 [ALs 1Al 5 + [Als 1 [A] 5[ Al 5
— [Al11[AL3 5[ ALy 5 — [AL1[A]} [ Als 3 — [Al 1 [ALy o[ Al 5.

BF K Pierre Frédéric Sarrus 28 1 F A 1—"ME 3 HBERITH G 777X, 3
IEMERN N ES . HA L2 A TR AL (04k) ERIEBIFRBIFI R
HA N2 BRI ALZ (k) _ERVEEIFIRYFI R Y e FERY 1741 =

+

+

+

[A]l,l [A]I’Z [A]1,3
[Al,y  [AlL, [Als

[A]3,1 [A]3’2/ [A]3,3

LSS
S

-

(Al [Alip [Als

\
\
\
4

[A]Z,l ] [A]Q’Z [A]2,3

[Als / [Als,  [Als3

EfERRR, A B ASTRNITCIESHE 2] 0 HEE (n > 4) BITTS]
T CHAR, BAESRIEIE “Anib B A0 fEide CHTA] )
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126 K AZE—D4KE BIEEX,

det (A)
= (=D"™[A] | det (A(1|1)) + (—=D)**'[A], | det (A(2]1))
+ (=1*[Al5 det (AG|D) + (=D)*F'[A], | det (A@]1)).

HMFER BB 75 7%, FAIFE EBIRISEER, rlAIEE R 24 T

1A o[Al3[Aly + [Aly 1 [Al2[Al 3
— [Aly1[Aly5[Al43[Al3 4 — [Al}1[Al3 5[ A3
— [Al1[A]1 2[Al33[Aly 4 — [Alp 1 [AL3 2[Al 3

+ [Aly,1[A]1 2[Als3[Alz 4 + [AlL 1 [Al35[A] 5

[Al33[Al, Alyy + [A1 1 [AL [ AL 5[ Al
[Al,3[A]
[Al35[A4]
[Aly3[A]
[Al,5[A]
[Aly3[A]
[Al5[A]
[Al35[4]

Aly g — [Al11[Al42[ Al 3[AD 4
Al 4 — [Alp1[Aly2[A] 3[A]3 4
Alyq + [Aly1[Aly2[Al3 514D 4
Al 4+ [Al31[Aly2[A] 3[4 4
Alyq — [Al31[Aly2[ A 3[A] 4
Aly 4 = [Aly1[Al AL 5[A] 4
Alz 4+ [Aly1[AL 2[A]y 5[A] 4-

+ [Alz1[A] 2[ AL 5[Aly 4 + [Als 1 [A]y2[ Al 5
= [Al31[A]1 2[Alg 3[AL 4 = [Als 1 [AL22[A] 5
= [Alg1[A]1 o[ AL 5[ A3 4 = [Aly 1 [A]y2[ Al 5
1[A]12[AL3 3[Ay 4 + [Aly 1 [Al2[A] 5

_ .~ — e,

FRAE <X Lk BN, BATMIRE A NE24A X ALk ErRERIR. 72, k-
U, [Aly 1 [Als 5[ Al 5[A] 4 BIFIFFSSENDY 1, AR <X AL IENFTA
Y —1.

[Al;;  [Ali,  [AlLiz  [Alig
e
(Al [Aln  [Alz  [Aly
/
[Al;;  [Alz,  [Alzz [Alsg
/
[Aly; [Alsn [Alyz [Alyg
+
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1.7 EHIRFTHIN

A, BT — BRI TSI
BATSEEAETE L.

ENX122(THIR) BAZn M (= 1). EX ATHIR

[A]1,1, n=1;

det (A) = n
e Z(_l)i+l[A]i,ldet (A1), n>=2.

B, [A] ), (AL, - [Al, &N A BIF] 1 B97T, SEATB, HE X
241 1 @ﬁﬁﬁﬂf H 7AHE, ?ﬂzﬂ]ﬁ*ﬁ FATRER g HAMAIFIRFATHI.
R EER <2

EE127 BAZRa PP (> 18 WEE H1<j<n N
det (4) = Z (=)™/[A]; ; det (AG1))).

B, RN AERE, 2 A B 1 TP, det (A1) BT 4. TR, EBR AR
E——1T5ME—M—FG, BAE NEA— DT 7. FREHIBERNE LT
IRV R, Fda HBTHIR I E SR I BT, FAUE—DLI5E:

1 4RBE A BYFPE A(1|1) & “0 %", B “0 &fF” B91T5IXR 1. X4 FE R,
(—D"[A] | det (A1) BEZ 1 - [A]y, - 1, BI[A],, BRATAINAYE —FE.

BAVTEY e 2 FPEGIE A 1% A 2 2 b (HEtE, B n = 2).

j= 10 XHEEN; j =2,

det (A) = [A]l,l det [[A]Z,Z] — [A]Z,l det [[A]l’z]
=—[A];» det [[Aly 1]+ [Aly, det [[A]} 1]
= (—D)**'[A] | det (AQ2]1)) + (—=1)**?[A],, det (A(2]2)).

FTBL, n =2, j =2 I, ez (ERARY.
W BATSHEEE)AGNEIEA L EE. BARH, 1% P(n) Nfni
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KR n 2BE A, SHERIA AT 0 BIIEEEEL J,

det (4) = Y (~=1)*[A]; ; det (AGL)).
i=1

T, BATTE EARSE: SALAIEEEEL n, P(n) R IERA.

RBCZANIEAR N 2 — DRI R, T T8I E 2 e E
NN FERIATAI, BRI EERII TR E KRR TAI. EEFEER
B, BERIE T B —5; X— 3, TE/EEVISIE R, 2EER.

Wn=1j=1K, 2R H PQ1) 2IEFHH.

Wn=2 =18 WEARCEN.j=2K, BIMNEKLKIEL T. # PQ)
EIERf.

PIE, BMEBE P(m — 1) B1IEFRY. BATEIE P(m) 2 IEFRY. (TH—
DMmPEAE j =1, XBEN, NE. B j £ 1. 758, N D,

j, BATE XL
0, i<j;
p(i,j)={ =/
1, i>]j.
TR
det (A)
= ) (=D)*'[A] det (AG|1)) (1)
i=1
= ) (=D)AL Y (=DEPEDRITDIAL et (AG.£]1.)  (2)
i=1 I<f<m

C#i

=) D, (DCPEDRGED A (A, det (AGL211,5)  (3)

= D D (=DTERUED A (Al det (AGL 11, ) (4)
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= D) ) (D=1 (-1Y AL [Al, det (AGL 211, ) (5)

=1 1<i<m
i+
= D D, (D) A] [A]y det (AG, 211, ) (6)
=1 1<i<m
i#0
= D DAL, Y, (CDITPEOMA det (AG, 211, ) (7)
=1 1<i<m
i+
= Z(—D“J[A]fJ det (A(Z]))). (8)

Fir A, P(m) 2 IERARY. FHECEANTER B, fAE amdi L.

A, BER T AREGMAFES. X2 7 3R E A, B4, 152 g
REIX L, B AR,

(1) BATHIAE L.

() A TEE. FA1ERE 2 E @5 RBAER m — 1 RFERITHI
A1) TELE m — 1 PRS2 BB, BATHEAE A1) 9% j — 1 BFF. A1)
HIF j — 1 RGN A W% j. e, ERE], ¢ # i I, A B &, j)-TTia2
AGID W (€ = p(¢, i), j — 1)-TL.

(3) FIAH T 7Bl (A INENG SRS ).

4 M TINERSSE & A 5 2SR, B A HD, B2 KIS AR Al #.)

S) FIAT —1 BIEEER T IR,

(6) B FI A —1 FRERUR T BV 7ERE, i # 2B, pli, O)+p(&, 1) = 1.

(1) XH T —R7EE (CEIMENG SRS HE). N, R (3) X,
XIS JOE KA.

®) AEITATAIAYE X TEEER, i # ¢ N, A BY (i, D)-TT16 2 AZl)) 1Y
(i — p(i, ), 1)-7C EH j #1). IEEE.

AR R EFLZ EE.
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1.8 EZIIRFTIIN

A ATRIEFNE. AEATARIMERL T FZNE (HHE, R
W BN “IEENE” HIT).

A, BT 28 I T
BATTER, BATTRHZET— 2RI T

EI127 BAZn P Em> ). 8 WEECH1<j<n U
det (A) = ) (—=1)™[A],; det (AG])).
i=1

B, FATAE, BATRES 225 RITHATHIZ . ERIEEE <27

EIE128 R AZnKE > 1) %k Z2NEE n BIIEEEL K i, j).
vy Ji N n BUIEEEEL, B ) < jy < e < T
det (A) = Z det <A<l'1’l_2’ ’lf‘>>
1<i1<i2<'“<ik<" .]1’.]2’ o ’.]k

: (_1)i1+i2+m+ik+jl+j2+‘”+jk det (A(ll’ i2’ Sty iklj]’jz’ o ’.]k))

Bho= LI A(T) = (1AL, 1 R |G T, 190 (o) BT

J
B2 a. FTEA, 45 k - 1, W e “i%—2 It T 4150,
ICUEC AT, BAEMH — D RIBH R, e AT 2.

ffl1.29 %

1 6 11 16
2 7 12 13
A= .
38 9 14
4 5 10 15
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— 7718, HHEE X,
det (A)
= (=D"'A] det (AQID) + (=1)* ' [A], det (42| 1))
+ (=11 [Al3 ) det (AGB|D) + (=D*'[A] det (A(4[1)).

AR

det (A(1]1)) = det

det (A(2]1)) = det

det (A(3|1)) = det

0 N O L 9 Y Lt o0 N i 0
[a—
[a—
[S—
@)}

det (A(4|1)) =det|7 12 13]|=-156.

AT A
det (A) =1-(—180) =2+ (—20) +3-20 — 4 - (=156) = 544.

S, B2 1, 2 B B jy, j, N1, 2. DESH, &6 &M
“UVLip <ir K4 W (i, 1y) B 61 (1,2), (1,3), (2,3), (1,4), (2,4), (3,4). HIIt,
A H

1.2\ |1 6] | [0 14]
Al 7)) = . (=DM - 4 A1,211,2) = ,
<1,2> 2 7 =D (1.2]1.2) 10 15

(1 6] (12 13]
A<1,3> — ) (_1)1+3+1+2=_1, A(1,3|1,2)= ,
1,2 3 8 10 15
2.3\ [2 7] e len (11 16]
Al27) = . (DI =41 A,31,2) = ,
<1,2> 38 | 10 15
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AG:;) = _i 2_ . (=DM A1L,4)1,2) = _192 13 :
A<2,4> _ 2 7] LI L a@.a2) - (11 16] |
1,2 4 5] |9 14
T T Y
TEF,
det (A) =  det <A<1§>> (=212 det (A(1,2]1,2))
+ det <A<i;>> (=342 det (A(1, 31, 2))
+ det <A<?;>> (=1)*H3* 142 det (A2, 3]1,2))
+ det <AG;>> (=12 get (A(1, 41, 2))
+ det <A<?3>> (=D)>H1+2 det (A(2,4]1,2))

N

b

+ det <A< 2> ) (=112 det (A3, 4(1,2))

= (=5 (-5 -(-10)-50
+(=5)-5+(=19)- 51
— (—18)- 10 + (—17) - (=49)
= 25+ 500 — 25 — 969 + 180 + 833
= 544,

IE FATAHECATGNRIERA . BARHD, 1% P(k) vani
KHER n % A (B n > k), MEAEANET n 89 £ DIERE ), j. -

Ji (B j < jip <o < i),

_ TR LY 7%
det (A) = Z det <A<jl’j2’ ’jk>>

1<i1<i2<~~<ik$n

_—

: (_l)il+i2+.”+ik+jl+j2+.”+jk det (A(ll9 12a "t lkl.]l’.]29 i ’jk))
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], FATTHT B s AHEATIEREEL k, P(k) 2 IEHR.

k=1, XE2RITEER “d%—F 1751

HAE, BAMRE Pk — 1) 2IEFR. FATEIE P(k) 2 1IEFM. (LE—
D5 A (n > k) AEBNEE n BIEEEE Gy, jos 0 i B jiyp < p < o < i
&5 j, RAHATHIE, A

det (A) = ) [Aly,;, (=M1 det (A, |j,).
di=1
ERE, AW jy, ja, o, Ji BR A ) BB jo — 1, j3 = 1, e, jp = 1 XS
R FEE, AWIAT i i # d)) BR A(d, 1)) BT i — p(i, dy) X R FIRERGE, Fdi]
9 jy =1, jy = 1, -, j — | BFFE— det (A(d, ), B

det (A(d;]j)) = Z det <A<d2’ ,dk>>

1<dy<-+-<dy<n Jos s Jk
dy#dy,dy,

(= 1)d2_ﬂ(d2vdl)+“'+dk_P(dksd1)+j2+"'+jk_(k_])

: det (A(dl, d27 Tt dkljl’jZ’ e ’.]k))

M DECE: (EE ARG SRS 5cHE), B

det (A) = 2 [A]dl,jl(_l)dl+jl det <A<d'2,°-.,c.lk>>
1<d,<n J2s s Jk

1<dy<-+<d, <n
dy#dy, . d,

. (_1)dz—p(dz,dl)+---+dk—p(dk,d1)+j2+-~+jk—(k—1)
-det (A(dy, dy, -+, diljys dos 5 Ji))-
E=
di+j+dy—pldy,d)) + - +d; —pld;,d)+ jo+ -+ j,—(k=1)
== (d1+"+dk)+(_]1++dk)

+(p(dy,dy) = D)+ -+ (pdy,d}) — 1) — (k= 1)
=i+ +d)+ G+ + )+ (pdy,dy) + -+ pdy, dy)) = 2(k = 1),
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e

(dydo )+ +p(dy dy) dy, -, dy
det(A)= ) (=1y@drrldidory, det (A :
ISdlﬁn ]2""’]k

1<d2<---<dk$n

dyF#dy,-.dy

(=1 Bttt e det (A(dy, dy, -+ 5 diliys das s Ji))-
e~

y .= ¥ Z('“)‘deis

1<d;<n 1<i <ip<-+<ip<n 1<s<k dp=i,_ s ) 2<r<k)
1<dy<-<dy<n
d#dy,+dy

TR, ZEM 1 F n IX 0 DEEPIEL K DM, dy, -, dy, EESRIF
dy < -+ < dy, B dy TR dy, -, d;, BEA—DHEZE, FATAPUXFE. JeM 1,
2, -, n BMINEIRIBE &k DLy, iy, - i IRE, BATIM iy, iy, - i TSR s
INVIEL i, 9 dy, BT ANER dy, ds, -y dye N gy ey iy By oo i (B S = 1,
MIARHE i; % s = k, MAAHE i, NI BHEAM, A6 d, i, B d,
(r22) Nigp, HA2<r <s W 20) =r— 1,1 r> s B £(r) = r. FIH p-1
SR d =i, Hd, =i,_,,Q<r<k).
Hdy =i, Hd =i,_,,,Q2<r<k) i,

dl = iS’

p(dyody) + o+ p(dy,d) = s — 1= (s +1) =2,

[Ala, j, = [ALi -

A<dz,“',dk> =A<il"”’is—l’is+l’"'»ik>

jZ’""jk jZ’.”’jk

di+ - +d, =i+ +i,

A(dladz, ""dkl.j]a.jZa'",jk) :A(il’iZa'",iklj],jz’ "'ajk)-
¢

det (A)

= 2 Z (_1)s+1[A][S’jl det <A<i1’”.’iis_1’is+l’”"ik>>

1<i <ip<--<i <n 1<s<k J2o o Jk
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: (_1)i1+‘"+ik+jl+.”+jk det (A(l]’ i2’ Tt ikljl’j2, A ’.]k))

HERE i+ +i, 5 Ay, ip, g |j1sdoy - Jy) BRER s TR, U BLER (08
BINENE &S A,

det (A)
— Z ( Z (—1)s+1[A]~ . det <A<i1"“’iS—l’is+l"”’ik>>>
B Ls2J1 i cee i
1< <ip<--<ip<n \1<s<k J2o s Jk
. (_1)i1+...+ik+j1+---+jk det (A(il’ iz, e ikljl’jZ’ ’jk))'

PR (4], %A(i )Em (5. 1)-7E, #
. Ji> sk

+1 ST S P S PRLLIN %
(-1)y° [A]is,jl det <A< ? S >>
1<s<k Jos s Jk
_ det <A<1k>>
jl’ cee ’-]k
Zi b, BATE
det (A) = Z det <A<l'19l'2,-.-,l.k>>
1<i | <ip<--<ip<n J1:J2s 5 Jk
. (—1)il+i2+"'+ik+j1+j2+---+jk det (A(ll, iz, “tt ikljla.j27 ot ’jk))'

FRA, P(k) B 1EWREY. BB VANTEF I, fF ik dn @l ar. TFEE.
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19 TEEATIIR

A ATRIEFNE. AEATARIMERL T FZNE (HHE, R
W BN “IEENE” HIT).

T, BATIFE T #—FIRIFATHIZN. BEERFRE I T8 2o — L/ N
BERIATHIS. BAE, B35 8“2 2RI T4 2, AR SoIm A
KFRITF

HSE, RAHATHIRIE G, TADLEVEH T/NREE (R 4) 11T
FIKHY BRI AT 1 FEERATAIRAER &8, G 1 I 2 KEERIITHI 0N,
A 2 Ii; 3 P TH) NeHE, (B HEID, & 6 T, 4 RFEI1TH 0 5 2%
T, TEFIE (ARIE), A 24 T AT, BA I ERE, 5 HITHI 0 B KRR
A3

EE130 AR IEE = 1).3% jy, jp, o0 j, s NI n FYIEEEEL,
HEFRER.

det (A)
= D stpig i) S o ) [AY; LA , -+ AL
1<y ig, e sip <
i1sigyeesiy BATEIE
W FfilZ4 j, BIT det (A), H

det(A)= ) (=DI™I[A] ; det (AG,j)).

1<i <n
TEREN, A (93 j, RN AG1jy) BB jy — pGns j1), B A BIFT iy iy # i)
KR A j) BT iy — plin, iy). FHERE
in — plip,iy) + jp — pUa, j1) = iy + jp + pliy, ip) + p(jy, Jo) — 2,
e

det (AGi11j,))
= ) (D)L A L det (A iy o).

1<i2<l’l
Ir#iy
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ERE, ARIBN iy NBL AGy, i g ligs s dien) BN i = pGigs ) — -+ =
p(jk’jk—]), H A E/\j//f—j‘ ik (lk 75 i]a tty ik—]) X:J‘EZ A(ll’ o 7ik—1|j]’ ot 7.jk—1) E/\]
?i‘ ik - p(ik, ll) — e — p(ik’ik—l)' ﬁ&%%u

iy —plig, i) — = pl,i_) +je — PUks J1) = = = PUks Jk—1)
=i+ j+pi)+ -+ pli_y, i)+ pGpsdi) + -+ plk_1,Ji) — 2(k = 1),

4

det (A, =51 lj1s =5 Jke1))
2 (_1)ik+jk+l7(i1’ik)+"'+l7(ik—1sik)+p(j]’jk)+"'+p(jk—l’jk)

1<ip<n
i ik

[A] det(A(il"“aikljla'”’jk))'

)

&), T2

det (A(ll, ccc in—l |j1, b ,jn_l))
= Z (= 1)ttt tpliy i) P+ +pUn-1:n) [ A]

Ipsin”
ISinSI’l
in#il""vin—l

L, XAtE [A]; ;3 IXE, A TZERE

in’jl’l;
1+1

= in - p(lnall) - = p(ln’ in—l) +Jn - p(]n’]l) - = p(jn’jn—l)
= in +.]n + p(ll,ln) + e+ p(in—]’in) + p(.]]a.]n) + e+ p(jn—l?jn) - 2(” - l)a

4

1 ] (_1)1+1 — (_1)in+jn+p(il’in)+”'+p(in—l’in)+p(jl’jn)+'”+p(jn—l’jn).

%I@%ED%T’ f@ﬂ%zk%’ jl%-‘ 19 29 39 4')
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BAIMNEARTHAN, B

det (A)
= Z (= )itz byt 471250 )

1<i1,i2,~~,in<n

i1sinsesiy HAHIF]

[A];, ,[Al;, = [A]

iy (Al gy = 1AL, -
BJ5, EEE
ir+ji+ig+jp+ o +i+j,=201+2++n)
BB -0 IR, DU —1 BB IR, BfS
det (A)
= Do slipin i) S o dn) (AL AL, =+ LA
1<iin, iy <n

i1sigyeesiy BAEIE
=)
BATEFEEL s os +es iy H 1,2, oo, n FEREN 51,2, -, n) = 1, BIfF
det (A) = Z (i, ig, -5 i) [Al; 1 [AL o - [A]; -
1<y g,y <n
i1sigyeesiy BAEIE
B1.31 1% AN 3REE A, EESRM <1 iy is <3, B iy iz A
AHEE B iy, i, 13) T6E 6 1
(1,2,3), (2,3,1), (3,1,2),
(1,3,2), (2,1,3), (3,2,1).
[E] A8
S(iy,in,i3) =sgn(ip —iy) - sgn (i3 —iy) - sgn(iz — iy).
AHER
s(1,2,3) =5(2,3,1) =5(3,1,2) =1,
s(1,3,2) = 5(2,1,3) = 5(3,2,1) = —1.
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G4

det (A) = [Al[Alyx[Al33 + [Al1[Al3 5[ Al 3 + [Als 1 [A] 5[ Al 3
— [Aly1[Al35[Aly 3 — [Al 1 [Al o[Aly 3 — [Al3 1[Al o[ Al 5.

MAZERRIT, BATEEH, n FEERTAHE -1 -1) - - 2- 1T

eS8 1 < iqigy o yiy <y Hoiy, gy ooy iy, BAMERIMEY T iy, iy, i B 1, 2,
o, n FIHES. BATENE, n DPEAEEN X FEEEG n-(n— 1) -2 1 DA
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110 [ER—THIES
AT, Bl ST — T B AT T AR 51511,

EMX 132 W, e e, mnPmx1 [ EX ¢, ¢ o, BT

A mxon B, FAR, SMEAIANEIE m HYEREE | SEAANET o BIEEEL

[[Cl cy e cn]]i’j=[cj]i,1.

CGEIAH, [e ¢ = c,| G n N mx 1N ¢, ¢, ey ¢ I mxn
R HILEER.)
S5, AR E [cl cy e cn] N legs e e syl

XANETE, BRI TR 2, RN AT RN, 1S
REAE R

7 10
B133 B =|2)c,=|5c3=|8]cs=]|11] NI
12
1 4 7 10
[c1,c.c3,¢41 =2 5 8 11].
36 9 12

WUE T I AT BOA Y — N ST R
EIE134 ¥y, e mne,dy,dy, od, B 20 D mx 1 FE 5k 2E

[Cl,Cz, see ’C}’l] + [d],dz, ’dl’l] = [Cl +d1,02 + d2, see ,Cn +dl’l]’

klcy, ¢y, o+, c,] = [key, key, -, ke,
HE FRIEK 10180 2 PRIg e 1 B B, SR T o R S
EE%%U [Cl, Cp, ety Cn] % [dl’ dz, tty dn] R mxn Izi, 'Eﬁ] Q%EUJH, él:l:l:
PR mxn B 3L ¢, d, #55 mx | B, ¢, +d, B2, RHTTREHE,
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EOERX MR RS HFR. BE, ot G5

[[cy,¢p, 0, ¢, ] + 1dy,dy, -+, d,] ]i,j
= [lep e,y +[dyady, oo, dy 1],
= [c;li1 + 14
=[c; +d;l;;
=[le;+dj,cp+dy, e, +d, 1]

BoK, LA
UEPARE A HHRAE 1 FE X UEEE.

¥y, ey, ey mn D ux 1 BEHRA, (e, cq, o5 ] BIRTR— n 0%,
MAETTHIE det ([cy, ¢y, -+, ¢, ). THEFF], XEBEH 2 EHLS. S0, TATE

det ([¢], ¢y, -, c,]) =det[cy,cr, -+, Cp .

NG () PLEFHAZFHRIRAR, FTLA, X2 R @AY,

1 5 9
ﬁu1.35 i§01= 2 ,Cz= 6 ,C3= 7 Ij_\”J
3 4 8

det[cy,cp,c3]=1-6-84+2-4-94+3.5-7-1-4-7-2-5-8-3-6-9
=48 +72+105-28 -80—162
= —45.

AT, FATE “SHRRIRE N — DR, AT A AT E “REHERRE O
—PREE.

1

\ N NI r
EM 136 ¥r,ry - r,Em ™ 1xnlE EX ‘2 = mxn B,

r

m
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HA, SN B m BIIERE i SEAANED n B EEEL
r

ry
. = [ri]l,j-

mA 4y,
ry

CEfAEHL, r_z WG m D Lxn N ry,rg, v,y A0 mxon “KEE” [

Fm

ZEIR.)
SERRUM, AT

TBIE137 By, ry, o Py S1s Sas o005 Sy 2 2m > 1xn B k250 T

r 81 ry+ s
r S ry+ s
2 2 2 2
+ . = . ’
. S P+ Sm
r kry
r kr
k|2 =|"?].
I'm kr,,

i RN IEH.
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111 TeRATIR (48)
I A TNREFAR. AMEART AN TAAZANSE (WEE, &
B AN IR B7H).

& A B n B A2 A WIFIRIRT, 15 n %F% B.
HMHsE2RIT, BATAE A, B FITTHIZIHIRAR.

T 138 10 n BE A HIF 1,2, o, n 950N ay, ay, -, a,. 1 £, 5,
e, £, BRI 0 (UTERSRY, ELERARMEL T

det [afl, afz, cee afn] = S(fl, 52, cee fn) det (A)

AN, VLRI AL, FABH — Mo B EE R, e B U4

1 5 9
B139 &a =|2|a=|6|a3=|7] N
3 4 8

det[a,,ar,a3]=1-6-8+2-4.943.5.7-1-4.7-2.5-8-3-6-9
=48 + 72 4+ 105 — 28 — 80 — 162
= —45.

B\, 6y, 65 92,3, 1.0 5(2,3,1) = 1. AHERE
det [ay,a3,a;1=5-7-3+6-8-144-9-2-5.8.2-6-9-3-4-7-1
=105 +48 +72 - 80 — 162 — 28
= —45.
;\[Z?jt% det [al,az,a3].
HE £, 6, 659 1,3,2. 0 5(1,3,2) = —1. THERE H
det[a,a3,0,] =1-7-442-8-54+3-9-6-1-8-6-2-9-4-3.7-5
=28 480+ 162 — 48 — 72 — 105
= 45.

iz;?jEXEE - det [al . az, 613].
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iIE /f/l'z n é&BE B = [af17 afza Tt afn]' ?E\E%r:élja [B]u,u = [afu]u,l = [A]M,fu'
B2 R det(B). B jy, jyo = jy N 1, 2, =, n, FHFFEEEZ

s(1,2,---,n) =1, H

Y. slyig i) (Bl (Bl (Bl

léil,iz,"',insn

i1,in, i, BAHEE

det (B) =

BATHZ2REITF det (A). B jy, jo, =+ j, N1, Eas o Cy B

det (A)
=5(C1. L0, L) D sliyin i) (AL g LAl g, - [AL p,
1<iy,in, i, <n
i1siny iy HAEE
=5(£1, 65, C)) > slyig. i) (Bl ([Bl 5 [B], ,

l<i1,i2,~-,i"<n

i1sinsesiy HAFHIF]
= s(£4,0,, -+, ¢,)det (B).

FERR s(fy, 6o, ) = +1,

det (B) = s(£,, 05, -, £,)det (A). IEEE.
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112 (%

e IO TAIZRT, TR — S B 75 B
ENX 140 (5-105) &i,j 2 TXF. EX
.
5@,;):{ el
1, i=j.

TR, - ISR NN FEEMEEN—NE. 6G,j) =1, Wi, j &
Fl—NXF; 636, j) =0, BiBH i, j @RI =D FE.

EX 1.6 (AL B n NIERE 1E n RFF 1, 8 (1,1, = 6G.)).
(A <i,j<n). BATH, I, B n PEANIRE.

SPATTA G BRAL R A RS I, FRATT AT ] B S B RN T
— e, n FERAIES 0 D1 5 n? —n D0, H 1 1RTETES 555 HEEN

77 (EHEE, 0 1eTEIT S 5SS AFHIHT).

Bl 142 1 TSR 1, 5% (1], 2 FREB AR [(1) ‘1)] 3 AL

0
0
1

oS O =
o = O

IS — nx 1 BN n REALIRE 1, BIFIAIERANAD. BLARHE, A1 x
N nx 1, HiZ I, = ey, ey, -, e,] HBLE, & ey, e, -, e, & I, B
1,2, -, n). 18 k; = [x];;. W

X = klel + k2€2 + -+ knen

n
= Z kfef.
=1

NUERHIE X, Pl T BAAL PR A E SRR E S BORRE S (P EER H, 55
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K MEIRSTEZ nx )

2]

n
= Z lkeerlin
7=1

i1

n

= Z kelesli
7=1
n

= Z kell,li e
7=1

= ) k8, ¢)
=1

= k(i) + ) ky8(i,0)
1<<n
C#i

=ki+ ) kO

1<¢<n

£
=k

i

EZU—NHAE D nx 1 BN n FEANIFE T, FHIECERIA. BIR
ﬂﬁ, i& e], ez, ooy en ZEE[ In H/‘Jﬁu 1, 2, cee, N ﬁiﬁ

n n
> ke = Yover
=1 =1

AHERE
n _kl_
Z ke, =| |,
=1 _kn_
n _pl_
Z DPeep =1\ :
=1
s
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M

L ATAL k, = p,.
b BATE

143 AIDL, HREBEA—DTRAE =D nx 1 BN n REALRE 1, #Y
HIHTE TR

3
Bl1as & x=|5| T=& —/HH,
7

RN
gl
eI

FHILATE, &y, ko, ks 73R 3,5, 7.

55— T3, Tl

|

s, 4asm] FH 52 2 2R 7T 1A UERH

EIE 145 AL HRBE—DTHE = 1 xn BN n REBALRE 1, HY
TTHIEGRRIFN.
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113 1THIZNRYIERR
AR, AN ITHNRAY LS EZRI M
B 146 PN SARERITTHIZON 1.
IE BATHEBCAENRUERA . BARH, 8 P(n) Jyamd
det (I,) = 1.

], FATHT B s AMEATIEREEL n, P(n) ZERH.

P() BAREIEFR. A ERIRE T, BT,

B, BAMRE P(m—1) BIEFRY. FRATEIE P(m) 2 1IEFRY; 2,
det (1) = 1. %45 1 B, H

det (1,,,)

= Y (=D)*[L,];, det (I,,(i] 1))

i=1

= (=81, D det (1,,(1]1)) + Z (=D)*6(, 1) det (1,(i[1))

i=2
= det (I, )+ Z (-0 det (1,,(i|1))
i=2
= det (Im—l)
= 1.

FITLA, P(m) SEIERARY. BECAVANTR IR B, RREanlakar, UEEE.

Pz PREVH —MEFHNCIEN A 142 () —FIITATHIEI 2~
X IEATFERG AR

EIE127 BAZnEEMm>1). % NEE H1<j<n N

det (4) = )" (=1)[A], ; det (AGL))).
i=1
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TIE 147 (240 FTHIR CETH) B2EIER. BLARH, XTI AR
i n MTEEEL j, (T n— 1D nx 1B ay, -, aj_y, a4y, o, @y EAZA
nx 1 [ x, y B =D s, t, B

det [a, -+ Aj_1,SX 1y, a,q, ,a,]

= sdet [ay, - i1, X, Ay, ,a,] +tdet[ay, - i1, Yy Ajggs e ,a,l.
& =1, M a) REIL 2 j = n, W o, FHIL FFAL)

iE fE=1n9F A, B, C: A, B, C 9% kN a, (k# j); ARIF] j A x;
B WA j Ny, € BIF j 2 sx + ty. HR A,

det (A) = det [al, M ’aj—l’ X, aj.}.]’ ot 7an]’
det (B) = det [al, ot ,aj_p Y, aj+]9 ot ’an]’

det (C) = det [ay, - Qi1 SX 1Y, a5y, ,a,].

AMERIL, 7 k # j, W [A];, = [B;x = [Cl; 1. B AG|j) = B()) = C(il)). &
FERF[C),,; = s[Al; +1[B],;, &

det (C)

= 2 (—D™[C]; ; det (C(il )
i=1

= ) (1) (s[Al; +1[B]; ;) det (C(i)))
i=1
=5 ) (=17/A] jdet (CGL) +1 Y, (~1*[B]; et (C(il )
i=1 i=1
=5 ) (=DM[A]; det (AGi|j) +1 ) (=1)H[B], ; det (Bl ))
i=1 i=1
= sdet (A) + t det (B). UEEE.

ZEMEE - DE T B, SR &S o BYIEREEL j, (A
n—1M"nx1FEay, -, aj_1> Ajy1s s Ay F] 2 > nx 18 by, by, -, by, 1E
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] £ ML sy, 590 0 50 B

4
det| ay, - a1, Z skbk,aj+1, -, a,
k=1

4
= Z Sk det [al, e ,aj_l,bk, aj+1’ oo ,an].
k=1

AT ECEIAINET ¢ DOEE (EEE] s1b) + - + spby = (s1b) + -+ +
Se_1by_1) + spbp); BIE, IXHUE 2 IR 2SS R,

EIF 1.48 M) 171X GET3) BB M. AR, 25 n fE A
A ZFHE[E], W det (A) = 0.

A—FHERRE. PR, 1 FEARTRER SR, B2, RYE <45 p 2
BBy, W 5 p, W ¢ ZEAT JFN, AN 1 RFERIFT I 52 1
(F p, W g T MEE A p FIEN R o, o WIEE A 7. A <K
EAT A, 2 B” BNEHI SR “FERD A, (. 23E B, i BA, = 3AT A2
“JE B” B9 A, FATRINT, “KHEM] A, 256 B” EXTHY. Ripllith, 25 A NFLER,
HARRA “IF B 1Y AL H, BATIADY, BIE A RELE, KRl A, £ B” ZXf
.

IE FATHEATGNRIERI S, BARHE, 1% P(n) Nanil
X E—MEHEEI ZFN8) n 98 A, HATHIH6 0.

U, FATIHT EARE: AHERTEEEE n, P(n) Z1EHHHY.
R ERETS, AT, P(1) ZHH.
WAESE PQ2). it EBCEHRR =5/ 2 5%

A=[Z Z]-

det (A) = ab— ba = 0.

7l

W P(Q2) BEM.
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WA, TARE P(m — 1) BIEFN (GEE, A m > 3). BATEIE P(m)
B2 IER. B — AR A0 m B A 1% A 8951 p FT51 q,
Hb1<p<qgsm EL2, -, miXm MR, BATDERERE—NL ), B
MEAZET p, WAFET ¢ 125 j BHTHI B

det (A) = ) (=1)"™/[A], ; det (A(il ).
i=1

EEE m—12K%E AG|j) TEHEBIR . FrCA, ARIEERE, det (A(]))) = 0.
2 det (A) = 0.
FTA, P(m) 52 IERARY. AR IR0 R BE, FRRIE Al plar. TFEE.

178 — M U H 2 M 5 AR MERYHE LS. Ehan

EIE 149 (ArE) 1780 CGETH) B RARIER. AR, 1% A 2 n 2
[, 12 A F p 5% q IFISEIBIFES B (p < g). W] det (B) = —det (A).
CEBHE, ZH 5 BER) — 1], W HATHXZE S )

W % A =ay,a,,a,]. NTTEGIE, FKNE
f(x,y) =det[ay, - Oy X, Apis g 15 Vs Agys ,a,].
]
0= fla,+aya,+a,)
= f(a,a,+a,)+ f(aga,+a,)
= (f(@y ay) + f(aya)) + (f(aga,) + f(aga,)

= f(ay a,) + f(a, ay)
= det (A) + det (B). TREE.
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114 RITRIERBETHIR

A, AT SRR A T A — 2= B T A1

e, EAE LN (AR “HIEMNEE. B2AM, EHAE
ARy —E R, FMIXEE N B — A, AR, AT DA I B LR
B2, ROIK, Fei H AL MR, ERERE A NS? JE— e~ —E Y.
AN, HPEA TR A RVRHALER, AR A Al RERY.

R, n PIERTHIRR — DE XAERIE n P05 ERYREL Wi —
NNEZHIRHERREE, 178 A 2 RIRHE (85, 1), itz “AEr”
(BAFH), 2 AR BERTERE, —EREHFNETIIRER:
Eean, TR z(A) = 0 LA A RAEAATHT n 0% &S 24N, ST SR
P, TEE 1 HYRREL w(A) = 1IESHLENE, EETEARITHIE. A, A3
BREAT AR TLANMRHE, e TR e T 51K

T 150 1E XAE R n UM IERL £ B A
(1) (2Lt LRI 1 (ERE, 0T n— 1A nx 1 ap, -
G 1r ey, o ag LA nx 1B x, g, (L AN 5, 1,

f([a]’ o 9aj_]asx + ty’ aj+]a o aan])

= Sf([ala o 5aj_1’ X, aj+15 o ’an]) + tf([al’ o 7aj_],y’ aj+1, o aan])'

() M) B n Kb A _FIMEE, U] £(A) = 0.
AR, FHEAA] n 220 A, f£(A) = f(I)det (A).
Fepllth, 25 £ = 1 FTEME), W 7 #7415

RN g(4) = £(A) — f(I) det (A). FHERIE, g th 2Lk, 225
PSRRI (BUARHE, 152 H#: n K% A 195 p 551 q JE1S2IHIREN B, H.p < g,
Tl g(B) = —g(A); XZ2RT —~MERAFER), H g(1) = 0. BATRIEIRE: IIE g
B (BN, 15 0).

BB n FE A1 n REAIRERIZN 1, 2, -, n A2 e, ep, -+, €, R
ABIFN 1,2, oo, n B 0y, ay, -, 0, T2

ai = [A] gey + [Aly ey + -+ + [A], ke,
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2 [A]’k k€

(R, IXHE, T T n DRFEEIR iy, iy, o, iy, FR L, EHAE N 2 TR
X5 T ) i, FIH 221,

g(A) = g([a]’ a27 R an])

= g[[z [Al; 18,5 ap5 ’an]]
ij=1

n

= 2 [Al;, 1 &(le; > az, -, a,])

i1=1

- Z [Al; 18 [[eil, Z [Al,, zei,. ,an]]

= Z Z[A],ll[ALzngell e, a,l)

112

n n n
= D) 2 DAL AL, - (A, 8(e e ey D
11=1 12=1 ln=1

ﬂ%iﬁﬁﬂ%ﬁ%ﬂ%Tﬁ%ﬁnq@1<p<q<m55=@ﬂﬂ

le, iy se; | BRI H glle, ey, e, 1) = 0. BT,

i’ 12

g(A) = > (Al 1[Al o [A] ,8(le; e .. ).

1<i1,i2,-~,in<n

i15inye iy ELAHEIE
ROV RAEER G glle, e, e, ) L iy, iy, -, 1, TR
n MIERSSL, BLE A 552 0. 08 Y HIZHE (e, ,e,,, -, e, 1 HIF, FTAEE Ay
[e]’ €, ", en]’ ED n é&%"fﬁﬁi }\}\ﬁﬁ
g(le; e, e 1) =xg(l)=0.

FTL g(A) = 0. 8 f(A) = f(I)det (A). (SUIH, RHERIUF, & FA1E X
f(A) = f(I)det (A), M| fIEHEZEIESZHENE) TEEE
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EIE 151 A X ELK n iP5 ERIRREL £ IEEHITEME, 240, 5
M, ] f 5 (n FERY) 17515 (BRED).

H ikt B iGH, FATA] AT =5 BRE XATHI =

EX 152 % f BENIERIK n RBFE LKL & fIEEW N =55,
Wi f 2 (n PPERY) —MTHIZNREL (B, 5 A 2 n 0%, T fF(A) 2 ARY
—MTEI):

(1) NTENE) %5 T 2 n FEANIRE, W) £(1) = 1.

(2) (ZEME) ML n FIIEERE j, B n—1 "D nx1FEay, -,
a1, @y, s G B 0 1 BE x, y, (BRI s, 1, H

f([ala o ’aj—]a sX + tya aj+]7 o0 7an])
= Sf([al, eee aj—l’ X, aj+1’ CLLIN an]) + tf([al’ cee aj_l’y’ aj+1’ e, an])

(3) CTHETE) & n % A B ZHIHEME, W £(A4) = 0.

A, BERERXME, KWy, GBI E ATAIE, WIEATZEUER (n 2
BER) AT 51 R U A ELIE —, X A] B2 A PRARAY.
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115 “17" 5IR

AT, Bl 1223 TATHI A — A XSGR eNE2 6 - MR B
TR TRl 558, 17 HI3 A0 a2 1451 1 T, AR E S, 3Tl
JE T EM—FRIATH R 2 ARG, TAFE] 7175 —& L
THIE) PER.

B A, BATIA): AT AR S AR TATR AN S HER? HEFEREE 2
B A, BAeEAT 1 I TR

EIE153 WAZndEm=1). N

det (4) = ) (=1)'*/[A]; det (A(1])).
j=1
HATTY e NIRRT L .
B AR I IR ARIEE— DT 0 M R 75130 19205%).
B AJE 2 B (HUE, B n =2). W

det (A) = [A]}, det [[Al,,] — [Al, det [[A]; 5]
= [A]} det [[Al,] — [A]yp det [[A]y ;]
= (—-D'[A]} | det (A(1]D)) + (=1)'*2[A] , det (A(1]2)).
FrA, n = 2 B, dn 2 IERREY.
W BATHECERNTEUEBH LS. BAHD, 1% P(n) van
XHER] n 0% A,

det (A) = Z (=D'[A] det (A(11))).
j=1
M, FAIH EFRE: B EREEL 0, P(n) 2 1R
FATEH P, PQ) H = IERA.
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PIE, BA1BE P(m — 1) BIEFR. BATEIUE P(m) 12 IEMI. (TE—
N m B A THE, BATE (-DIA] det (A0 D) A f. TR

det (A)

= £+ ), (=D)*'[A], det (AGi] 1)) (1)

i=2

= [+ ), (DAL, DL (=D)AL det (AG, 111, ) 2)
i=2 j=2

3

™M=

=f+ (=D)AL (D' [A] det (AG, 11, ) 3)

M= M

= [+, D (DAL (=D)AL det (AG, 11, ) 4)
Jj=2i=2

= £+, D (“D™A] (~1)T AL det (AG, 111, ) (5)
j=2i=2

= £+ ), (=D'"™M[A]; Y (=D)AL det (AG, 111, /) (6)
j=2 i=2

(=D)'™/[A]y; det (A1) (7)

[
~

+
M=

<.
Il
[\

LA, P(m) 2 1ERARY. AR IR B, FRFUE A A L.

A, BB T ARGMM TS, X EFBE 0. 3R, 1E 2 g
BIX L, BEHFAH.

(1) BATHIBVE X.

Q) FMATEE. & i> 1. BAURERFAT 1 BIFEA] m — 1 HKFERTTH
. AU AELZE m— 1 RFEIE? AR 2., BATEZ AG|1) BI1T 1 BH. A1) /Y
71 1IEGFR R A BT 1. &5, IERE, AR (1, j)-TeiE 5 AG)D B (1, j—1)-TT.

(3) A 7Bl (BB AN SRS ).

(4) M THINERSS & A5 2SR, GBAHD, B2 < SKRINSHY IR Al#.)

(5) FIAT —1 BEEER T B MR R (FRAERTE BT ). 42K, T A H T 3k
BN G R HER.
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(6) XH T —IRIEE (CE NN SRS ). R, R (3) XL,
IXIRE RIS SR AL

(1) BB THFIRAE . FES, i > 18, AR G, D-TCEE AL B
(i—1,1)-JT. UEEE.

RHEF R, 1217 1 BT R AR ERIZS] 1 BT A A 21
B, TS, BAEW N E X
ENX 154 (1T HIR) BABAHEEn= D). EX AW 7 FK

[A]l,l’ n=1,

det’ (A) =4 & _
TS oAl der AG ), nz 2.
j=1

B ENEE, SRS IAEIE, 7 ZIRFE 275X, fEa
P(n): XHEA] n 2% A, A B <17 FRXFET A TR P1) BRZIER
B BE P(m — 1) IEHE. AFEL— m ZF A. T

det’ (4) = ) (=D'M[A], ; det’ (A(1])
j=1

= ) (=D)"V[A], ; det (A(1]))
j=1
= det (A).

AT 477 FI3 det’ 1EITHIRRYE S, BB 2, BRI 222K AR5 A,
MRIEHTHYE S, UERATE — 1T R THIZ I A (WA, 715 7):

det (A)

= Z (—D![A]}; det (A(1])))

j=1

m
= D (=D™MAl; Y (~DEDREAEDLA), L det (AL i), )
C#j
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m
= D DAL, Y, (~DMTPUOLA] det (AL i, 2))
=1 I<j<m
J#C

= Z (—D)*[A); , det (AGi]©)),
Hr, AEE G, j,
0, i<y,
p(i,j) = { Y
1, i>j.
AN, BT B,

FIE155 BAZnEEm= D). N ANEE, AT, T RET A K
175128

W FATHEERAGERRAILEE. BAAH#, 1% P(n) Fydnt
SHEE n 2% A,
det (AT) = det (A).

T, AT EARE: AHERTEEEEL n, P(n) Z1EHHY.
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P(1) ZIERAIY. 38, 1 REEHEERZEC.
HAE, BAURE P(m — 1) RIEFHH). TATZEIE P(m) W2 ERFRY. LER—
D mRPE AERER [A] =[AT],,. T2, ATRAIRIE, AG|k) = (AT(k|i)T. T

det (AT) = ) (=D[AT];; det (AT(1]))

i=1

= Y (=D"™AT] det (41N
i=1

(—D™[A]; | det (AGi|1))

Il
M=

I
Q_. -~
& I

(A).
FITLA, P(m) JEIERARY. BECAIANTRIR B, RREanlaRaT, UEE:.

€

et pUR R M e, BATAEAT AR T AR e N X TATHY
amel. B — DRIBIEERAR, BT | BT AR

EIL156 WAZnHKEnm>1). 1% NEH, H1<i<n N

det (A) = ) (—=1)™[A],; det (A(i]))).
j=1

IE EARHIERS: SUEE, Mk TAIRa A B, B ERR. [[HE,
AT BIF i BR A BAT i KR, BT § R AT BT A

det (A) = det (A1)

= ) (—1YT[AT];, det (AT(jli)
j=1

= ) (=1)T'[A],; det (AG])T)

j=1
= ) (=1)[A], det (A(i] ). IE5e.
j=1

778, BERTE BT A RIS TAIHEROY R TATRITER. AT,
HEEAT]. TR BRI UE A SRR >
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EIE 1.57 (4 1THI GRT1T) B 2L, AR, MHEMAE
i n BIEEEE i, (R0 n—1 D IxnFE ay, -, a;_y, a1y 5 s @y, (BT A Ixn BE
x, y, (B =N s, 1, B

ap a; a;

a;_1 a;_1 a;_1

det|sx +ry|=sdet| x |[+tdet| y

ait1 ait1 i1

L an . . 'n . 'n

C&i=10a AHN;Ei=n N a, FHI FFEL)

EIE 1.58 M) 1791 GeT17) BN, BARHL, 25 n JE A
B —ATHMIE], N det (A) = 0.

EIE 1.59 (ArME) T8I GEFAT) BRARIMER. BAKHI, % A & n 2
M, 12 A AT p 517 q 515 EIBIFE B (p < g). W] det (B) = —det (A).
CEAHE, ZH T BER) — AT, WIHATYXZE S )

IR 1.60 BE XA n P LRIREL £ 1ES:
(1) (&M AEMARED 0 BEEE D, T n -1 1 xnBE a, -,
Qi1 Qs s Ay TEAAI =D U X0 BE x, y, (BRI =8 s, 1, B

a a4 a4
aj-1 aj-1 aj-1
fsx+eyll=sfll x [|+¢f]] »
Qi+l Qi+l Qi+l
L an . L an . L an .

(2) REEME) 5 n b A B —ATHEE], W £(A) = 0.
AR 2, FHEAR] n G205 A, F(A) = f(I)det (A).
R, 2 £ = 1 FFEME), W £ stz1751.
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EIE1.61 0 AERIR n PPE ERIREL fES I CRTTHY) £
ZRME, GRTATHY) ZZHETE, W f W2 (n KFERT) 1755 (R ED.

F i, BRI HE, Pl TH AT A0 RE XATHI A

EX1.62 & fEEXEREn K EHRE. & FIEEW =%, 1
Vi f 2 (n PFEHY) —MTHIEE (BAHE, 5 A T2 n KFE, U f(A) 2 AKY
—MTH0):

(1) GRIEME) % I J& n AR, W) £(1) = 1.

() (&) MBI n FIIEEEE i, £/ n— 1D 1 xn FE ay, -,
Qi1 Qs s Ay TEAAI =D U 0 BE x, y, (BRI =B s, 1, B

ay a; a;
a1 a1 a1
fsx+eyll=sfll x [|+¢f]] »
i1 it it
| an | an . | an .

(3) M) & n KB A B ZATHFE, U] £(A) = 0.
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1.16 u/—n §|J—t ( )

A ATRIEFNE. AEATARIMERL T FZNE (HHE, R
W BN “IEZENE BYT).

XE R, FEFERTEP T A TR AR R TAT AT
BAes | HBATE R = DA,
EIE153 RAEZEnREm=1). M

n

det (A) = ) (=D)'™/[A], ; det (A(1]/)).

j=1

FEIE156 HARnTEn=>1D. 8 NEH H1<i<n N

det (4) = Z( 1Al ; det (AG17)).
Jj=
HUE, A HHTI AR, 5D~ MERIX LR AR % (2) 457
DA TTIA, LT 2 —REIEIE: (b) AT URIFEE B, BEAI AR,

EIE163 WAZnKEm>=1). & kB NET n IEEEL & iy, i),
by e n BUIEEEEN, By < iy < - <. T

det (A) = Z det <A<’1 sigs k>>
1<) <jp < <j<n Jisdos s Jk

. (_1)11+lz+'"+lk+11+Jz+---+Jk det (A, in, =+ > ixli1sdos > Ji))-

EIE1.64 HAZBnEKEMN=1). &, iy, -, i, BT n FIEEE,
BEAHERE.
det (A)
= Z S(il7i29°"’in)s(j]’j2’""jn) [14]1'1,1‘1[14][2,1‘2 .”[A]invjn'

1<j17j2""’jn<n

jlﬁj27""jn EZ:;FEE
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él:%%”ima E:X l]’ 129 Y in yg 17 27 Y na ﬁa

det (4) = > $Grsdas e dn) [AlL [Aly =+ (A, .
1<j 2 jos  sipSh
J1odasenin BAER
XL B EXATHIRA A, BB WIEE N, TR 2T,
EE 165 WnfE AT L2, -, n BN ay, ay, -, a,. & 24, €5,
e, £, NI n FIEEEEL, HEAHEE. N
afl

ae
det| “2|=s(£y,85, -, 0,)det (A).

ap

n
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117 PERIFD

A, BATESI R — s &, RIFERYSETE.

BER RIS, BRFEAIAN, I8, BERAE L, B 24—, 3T, AR, FERIAN. 3.
Bk, 5SATENICHSRIZE, B2 EERBEREE .

TN, “KRT, A T, N2 A ERN. #1775 RER, T
H, A2 B 1 24 107, MTIAEERE 16 — 9 = 7. 10BN, FAEH
H, 2 12 + 173 = 5/6, TS 172 + 13 = 2/5. F1PFEFRTTRER, IAEAHE,
It a-b-c)=a—b+c; BENIAN, a—(b—¢) NEFETF a—b—c WHL
7B, (a— b) —¢). T, BIFEFR L RE A T . 1A RIS, (BRI
X)L ENTT.

A, A R IR .

TT, WX A%, REFF R I AFERIRAT.

EN166 HAEmxslE, BRsxnlE (e, A BZL/0H, Bita
Z/017). BATEX A5 BRI ((FE A, BRIIRFE) N—mxn % AB, H
H, SHETAREE m A IEEEER i STANEIT n A IEERER §,

[AB]i,j = [A]i,l[B]l,j + [A]i,z[B]z,j + e+ [A]i,s[B]s,j

= ) [Al 4[B],;.
k=1
(A, AB & mxn B, H @, j)-TeitE A BT i R B B9%1] j HIAER A B RY
TCHIFBIH.)

Al DAE 2, MERISRIRERFERIINTE B, BRI B e, MITRZER = %
ARSI AEIA], ToRTEZEREE 1 DERYSIEEE T58 2 DRERYATE. HR, FERIHN
TERYE SCHEIRY R A 2 BRI, T e Y SR 7R R E S R F 21 Emyin
PSP Sr

MRl TE, MRS, ARl REZ A ATy, BIAHD, 1% A, B 2512
mXxs 5 sxnFE RIEE N, AB ZHENN.HZE, BATTESN, BRIEn = m.
XA —77H. 55—, SEE n = m, AB IR BA W RS HAR—FE, BRIE
m=s=n &5, & m=s=n, ABHALITZET BA.
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167 %
2 5 9 6
A= . B =
37 4 8
MRAEE X,
(2.9+5.4 2.6+5-8] [38 52]
AB = = :
39474 3-6+7-8] |55 74
(9.246-3 9.5+6-7] [36 87]
BA = = :
4.2+8-3 4.5+8-7| |32 76]

FiDA, B AB, BA E552 2 9%, BT AEE.

BATHIE, 7 a, b 2 NAEERIEL A2 ab # 0. HZE, X 1N A, B, Bl
A0, B0, /YER6E AB = 0 (WAEHY 0 =ZE, Blotah 0 BIFE).

51 1.68 1%

ARAETE S,

g |0°0+0-0 0-0+0-1] _fo 0
" l1-040-0 1-0+0-1| |0 o

B SRIRER AN B SRTA A A RIRYH Y7, (5, BB, AR (32
{UAHY) 75

EIE1.69 KA BCHAEmxs, sxnnxplE. & DEmxs M, 1%
G & sxn [ 1% x 28N

(1) (&5E57E) (AB)C = A(BC);

) (7B 1) (A+ D)B = AB + DB;

(3) (ECEE 2) A(B+ G) = AB + AG;

4) (AR 1,A = A= AT, EF 1, I, 3512 m, s BNk,

(5) (FERIER S 3RTE) (xA)B = x(AB) = A(xB).
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W () ERF| AB & mxn M, 8 (AB)C & mx p [F; ¥&E%| BC 2
s X p B, Bl A(BC) 142 m x p M. HAEFERIFIRE X,

[(AB)C], Z [AB]; /[Cl,

< [Al; [ Blk f) [Cly,

Al k[Bli r[Cly

Il
@ ||M
||M= ||M

Al k[Bli ¢[Cly,

[A]; <Z [Bl./ICl, ,-)
=1

[A]; [ BC]y

II
_

Il
MU,

~
Il
—_

I
M -

~
Il

= [A(BO)], .

(2) EIEZZ WP, SFAX MRYFERIRSTERZ m x n (BRE AR
). AR MR S IR E X,

[(A+ D)B], Z [A+ D], [Bly;
= D (Al + D], 0 [Bl,
= Z [A);[Bly; + [D); [ By

lk[B]k]+Z [D]; [ Bl
=1

Il
IS ||Mra

AB;; + DBl
=[AB+ DB],

(3) IXER D BCE 1 HIIRUESE 2R 100 BB IO IERY >l
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(4) Sk 1,A = A 1B R Z5E A, X ZMBIRERI R STERE mx s (3
BE oM S ). B8, BEANLRE T Y (6, j)-TT02 8, j); BLRHE, i = j N, B2
1,1 i # j I, B4 0. iRIEMERIRIR E N,

[1,AL; = ) [1,],[Al,;

Il
=g
~.
<
N—
—
0N
—
<
<

= 8,0 [Al;+ ), 8G,u)[Al,,
I<usm

u#i
=1[A];+ ), O[A],;

1<u<sm

u#i

15 TR 55— 807 B > .
(5) fElE (xA)B = x(AB). iR 2 E i BH, S50 A FE ) RS 2
m x n (BB AR S 8. AR IERERECR S FERIFIRYE X,

[(xA)B],; = Y [xAl4[Bly;
k=1

= ) x[Al4[B],

k=1

=x ) [Al[Bl,
k=1

= x[AB]I-J
= [x(AB)]i,j-

TR IRV 55— AR 3. UEEE.

PAG, FATAI ] B (AB)C BY A(BC) 2 ABC, ] & s #lE x(AB),
(xA)B, A(xB) 5 xAB (42K, x =—1E).

UL E R FE LG RAT.
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EIE170 KBEsxmlE. IR AR mxnfE KAWL, 2, -, n 735
& ay, ay, -, a, (T2, BME A =[ay,ay,-,a,]). N

A =[Bay, Ba,, -+, Ba,].

n

IE 1C C = [Bay, Bay, -+, Ba,]. B Ba; &2 sx1[F, 8 C & sxn [%.
IR, BA 2 s x n B ARIEFERIFRRTE N,

[C]i,j = [Baj]i,l

EIE171 HAZmxnlE EANYL,2, -, n 732 ay, ay, -+, a, (T
&, MRS A =[ay,ay, - ,a,]). & X & nx1FE N

AX = [X]l’lal + [X]Z,laz + -+ [X]n’lan.

IE AX BARR D mx 1 B AEEH, FIEFHEMEE mx 1 .
ARIEFEHIAR A BERRYTE X,

[AXT = ) [AL X,
k=1

n

= ) lagli [ X1k

=
Il
—_

[X]klak] 1

Il
||M=

= Z X]klak] . ]\«J—_El—ﬁé
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118 Binet-Cauchy A% (5&hR)
% A, BEBE n %, A8 2., BA MR n K. A, B, BA #5.2 n 9%,
1, EATEE 1T
AT, B 1S =ZFHRATHII L AR,
EIE 1.72 (Binet—Cauchy AT\, HHER) 1% A, B #JE n 2FE. N
det (BA) = det (B) det (A).
FH— Mo B IR, e B AT 4.

51173 %

THEREH
[38 52] [36 87]
AB = . BA= .
55 74 32 76
FICAEZ, AB # BA.
i, det (AB) = det (BA). —J7TH, FA T EHIRLIE:

det (AB) = 38 - 74 — 55 - 52 = —48,
det (BA) = 36 - 76 — 32 - 87 = —48.

5 —77 i, Binet-Cauchy AT\ (F &) f5H,

det (AB) = det (A)det (B)
= det (B)det (A)
= det (BA).

EeTE, BIRIEZ ATHHY.



64 F—8 175X

W FEENTERR n KM ERIKEL £(C) = det(BC), EF C =
[C1, Cp, ety Cn] & n PfE.

(1) f 2NN, MBS n FUIEEE , B n—1 T nx 1,
o €jps Cigs s G AR nx LR x, y, (BT =N s, 1,

F ey sx +1y.¢40.0+])
= det[---, Bc;_j, B(sx +1y), Bcjyy, -]
= det[-, Bc;_j,sBx + 1By, Bcjy, ]
= sdet[n-,Bcj_l,Bx, Bcj+1,---]+tdet[---,Bcj_l,By,Bch,-'-]
= 5f ([ € X e DA (€ p €y oo ).
BATHE T R E ST 240,
Q) f BN, NE ¢, ¢, -, ¢, FH ZMEZ, M| Be,, Bey, -,

Bc, A ZMEE. HHHITHIB9REE M, £(C) = det (BC) = 0.
FIT A, SHEAR] n 0% A, f(A) = f(I)det (A). ¥ EZF| BI = B, i

det (BA) = f(A) = f(I)det (A) = det (B) det (A). JFEE,

BVF, (F7) BERITTAI NS FERYRARYE SO R 2% 1Y, ERFERYRL B D, I,
BERFLL. (H2, Binet-Cauchy AT\ (HIFEFM) 28t 17— PRER: DR
73 FERIRBIA T A S X = AN EERIA T A YR



119 #%—4 (17) B TAIRHI AT IR IA 65

119 -5 (17) BT AT
e, TNEVE, Fll VAT, FeA B, AT B — 17, T — Mg
1731541

EIE127 BARnEFEm=>1D). % NEE H1<j<n
det (A) = Z (=)™ [A],; det (AG]))).
i=1
FIE156 WAZEnBKEnm=>1).8i NVEH H1<i<n N

det (A) = ) (~=1)™[A], ; det (A(i]))).

j=1
RV, BORICIBLIE: 2 A B 1 R0, a1 A(1) BT E R ©0 4%

B, B0 2B TR 1. A E AT R TR A S A R
BT ARB LT, WA SRR — R 5 R

EIE174 B AZnTE = 1) %k, jEEREN n VIEES, A
k# j.

n

Y (~1) 4[4l det (A1) = 0.
=1

R, 5 i, k AR 0 BIIEFEEL, Hoi # &, N

(—DF*S[A]; det (A(k|s)) = 0.

s=1
FH — DI IR, e AR DT 2.

175 %

W N =
~ O W

(o ~B NI
— ]



66 F—8 175X
AHEFLH,

det (A(1]1))=6-8—4-7 =20,

det (AQ|1)=5-8—4-9 =14,

det (A3|1))=5-7-6-9 =—19.
BB, IXANEHY, 4 j =280 j =3,

(=D)AL} det (A(1]1)) + (=1)**'[A],; det (A(2]1))
+ (—=1y*'[Al3; det (A1) = 0,

I
20[A];; — 4[Al,; — 19[A]3,; = 0.
PATEZMIRIELE B j=2,F
20-5-4-6—-19-4=100—-24-76=0.
Bj=3%8

20:9-4-7-19-8=180-28-152=0.

IE FIER 1, e 2.
B n Nz, 25, -, z,,. TAME n f% B, Hr

CEGHE, B W] s FF AMWF s (s # k), T B H95] k ITTDBIE 24, 29, -,
z,.) HILFAT UL, B(Z)k) = A(Z)k) (¢ = 1,2, -+, n). FTPA

det (B) = ) (~1)"**[B], det (B(Zk))
=1

_ 2 (=) Fkz, det (A(Z]k)).
/=1
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ERE. WL, R, BT z,, 25, -+, 2, N [A]} . [A]y . -, [A],;. WL, B
BB A (B B3 j BN B B k, FEEREZ k # j). A det (B) = 0. i

Y (—1)*K[A], det (A(Z]k)) = 0. JEEE.
=1

M 6-105, A (T EHRISUE AR > )

EHE176 AR nFFE (> ). 5 k, j WRAEL o FEEEE N
2, (D det (A(Z1K) [Al; = det (4) 5(k. J).
=1

KA, 75 i, k AR AT n BYIEEEEL, N

D [A; (~1)** det (A(k|s)) = det (A4) 8(i, k).

s=1
ERIREEE T, A BHIFRIEN S SR G ZIENE 7T At A?

EX 177 (G BABnTFE > D). EX ANSHE GF, HHEE
FEBE) N n P adj (A), ER, XHMTAAE n BIIEEEEL, j,

[adj (A)]; ; = (=1)/* det (A(j]1)
FERFENAMR i, j BIRF).

AN EESRE RIELDE, — 1 HEERE SR (1], BT 1
L.

5178 %

w N =
~ O W

oo I O
—
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Bl

FITEA

H—% IR

HHE A NS adj (4). RIFE S FATZEHE 9 D 2 JBEIFTHIE

det (A(1]1)) =6-8—4-7 =20,

det (A(1]2))=2-8-3-7 =5,

det (A(1|3))=2-4-3-6=-10,

det (AQ2]1))=5-8—4-9 =4,

det (AQ2]2))=1-8-3-9=-19,

det (AQ23))=1-4-3-5=—11,

det (AB|1)=5-7-6-9=-19,

det (AB2)=1-7-2-9=—11,

det (A(3|3))=1-6—-2-5=—4.

adj (A)

[(—D!* det (A(1]1)) (=1)** det (AQ2[1)) (=1)**! det (A(3|1))
= | (=D det (A(1]2)) (=1)*"%det (A2[2)) (—=1)*"*det (A(3]2))
(D! det (A(113)) (=17 det (AQ2I3)) (—1)** det (A(3]3))
[+ det (A(1]1)) —det (A(2]1)) +det (A(3]1))

= [ —det (A(1]2)) +det(A(2]2)) —det(A(3|2))

| +det (A(1|3)) —det (A(2|3)) +det (A(3|3))

20 -4 -19
=5 -19 11
10 11 -4

179 R AEn T (n>1). 1% adj (A) NEEHE T
adj (A) A = det (A) I = Aadj(A).

E EOL SAEFERREE ER n 2.
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F B (RT3 ),

[adj (A) A]; ; = Z [adj (A)]; [Aly
£=1

= Y (=) * det (A1) [Al,
=1

= det (A)6(i, j)
= det (A) [1];;
= [det (A) I, .

IEJEE,
[Aadj(A)],; = ) [A];[adj (A)],,
s=1

= ) [Al,(~1)** det (A(j|9))
s=1

= det (A)6(i, j)
= det (A) [I]i,j
= [det (A) I]i,j- UEEE.

f511.80 1%

1
A=]2
3

A~ O W

9
7]
8

BAHIIE, A BITHIUZE —45. TATIEHIE, A IS

20 -4 -19
adj(A)=| 5 =19 11
~10 11 -4

A DA Ik

adj (A) A = —451 = Aadj (A).
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% A JE n 2B, HEATHIE det (A) # 0. 7E n 2%

det (4) 4 A

M

A= <det1(A) adj (A)>A

(adj (4) A)

1
~ det (A)
1

= m(det (A) I)

= (det ) &t (A)>I

=117
=1.

KU, AI%0 AB = 1. FRDL, BAITHE

H—% IR

EIE1.81 HAEn P (n>1). 4 det (A) # 0, NTELE n % B &

BA =1 = AB.

Rz, %A n2RkM B i BA =1 = AB, M|, RN A RIZATT FERIFIRY

1TAIAEFETIRX AR TAI IR,

1 =det (1) = det (AB) = det (A) det (B).

M det (A) # 0.

FATRA, EHAFET 0 BUE o, 0B —DE b ba = 1 = ab; SR,
#iba=1=ab, W a# 0. X2ER THFIFZHIERAFTRIL B H=E,

e, ITHIAETRY 1 M2 IEZ AL



1.20 ZMHREH 71

1.20 i HTE4A

TR NoRBE T B, TABATYIIT e 4 A EA R, X275
H—NN . B, 80T DAFEIX LT Bk =2, <475 g — DT A “174
N7 FEN— B fEE.

AT, 15 S — A RN,

¥ ay, ay, -+, a, & n NEEL ¢ BEE x, xy, -, x, B n DARFIEL FAT]

Ui, AN
a1 x;+ayxy+--+a,x,+c

I E =D n 78 <1 R H ay, ay, -+, a, TE—DEARN 0, FATHL, XD
T Mnit 1 RR. & ay, ay, -+, a, 210, 2, XPALE—DEEL
fEan

a\x; +arx, + - +a,x,+c=0

HITRER— n 7T <1RFBRE A, SHEEH, BATEHE LN ¢ 2FXEM;
W, e
ax; +ayxy+--+a,x,=b
HIREAE — n JC <1 IRTTRE, H b SUZ WL —c. BB TR ARAT
BB n, BATL, JXZ— <1 RTFFHE; BAEATE, X2 —MEMETITE.
B m 4 n 7T <1 RFGIE(ERRIITEA, 2P

-
al’lxl + al’2X2 + -+ al,nxn = bl’

az’lxl + 02’2)(72 + -+ az’nxn = bz,
P,

(LN

(A1 X1 + ApoXy + - +ay, X, = b,

FITTREH, HoF ay 1, aya, -, ay,, a1y Gygs 0 Qo 0 Gyt Qs s Gy D1
by, -+, b, B HICIEER mn 4+ m DEL T x, x,, -+, x,, EEEARFEL. G HATH
FESR VA T FEEL m, FATATUE, X B —1 n 7T <1 RATEA; E AT EREAR



72 F—= 7K

FECZ Bn, BATATHL, X2 — 1 m 4 <1 RBRIERBATEA. FEA <1k
TR S — N RAME TR, BATHATH, X2 — I A TEA.
%é& C1,Cy, ***, Cy E/El\

Cl]g]Cl + a]’2C2 + -+ a]’nCn = bl’

az’lcl + 02’2()2 + -+ az’ncn = bz,

Ay 1€+ apoCy+ -+ ay, ¢, = b,

ATV, (cqscn, oo ) ILTTEEAR— MR, AR, FATHB, TEW x, = ¢,
Xy = €y, 0, X, = ¢, B n DEFEX (VLR BT EHB— M.

% Cl=Cy = +=¢C, = O, E (Cl, Cy, cn) %Ebﬁ%ﬁéﬁﬁq—ﬁ\ﬁﬁ, ﬁ'ﬂ]i%,
BRITTEANERE 1, ¢, ¢, TR0, (01,000 c,) RILTTIR
HI— Mg, Tl T, X277 BA— N EEHE.

Bl1.82 (REBAHTRYSETRRPOAERTL. REF—R8HE 11D
k52 HEE BES—HRE 1 NkE 4 JE RE, TAFE, XEG 5%
—3F 35 k5 94 HAE. FATIREH LA S5 REE 2

BB EZ LE. A x, A, F x, AR A4, XEn 55—t
B xy+x, D3k, 5 2x, +4x, HER FEE], X=ANEE 2 7T <1 R 3l
AJFIHE 2 1 2 7T <1 IRITRRERRBY 7724

x| + xy =35,
2x; +4x, = 94.
B RoRIYAI, st MX N AR, RIS, FI0 B 12 RGBS, FAE
Z SE WA RIX D T R
A DABGIIE, (23, 12) BRI — M [N 23 +12 =35, H 2-23 +
412 =94. A2y 23, 12 BAE—PERZ 0, i (23, 12) 2 TTEHA— DR
TR, PATHATY, x, = 23, x, = 12 BIHTEAN—D JEZ) f7.

A, (12,23) MR GEHN—ME: BAR12+23 =35 HF 2 12+
4.23 =116 # 94.



1.20 ZMHREH 73

fl1.83 FEEH 21 3 7T <1 RITEERRY T EA
X+ 2xy +3x3 =0,
{4x1 + 5x, + 6x53 =0.
A]DASRE, X 8— 4K k, (k, =2k, k) =TT EHER— Mg
k+2(-2k)+3k =k -4k + 3k =0,
4k + 5(—2k) + 6k = 4k — 10k + 6k = 0.

Yk =0K, XEFM Y k+08, EHN Kk -2k k BE—M kK TEO, K
X E— N EEAE.
BATHATYL, x; = k, xo = =2k, x5 = k IR — MR

HIFHFERIRL, FATTAT el it 'T — DM TT R4, 1%

aip A o Ay X1 b,
a a - a X b
A= 2-,1 2.,2 2.n X = .2 B = ‘2
An1 G2 = App Xn bm
[, REAFEIL m A IEEEEL
[B]i,l =b;

== al,IXI + al’zxz + b + al',nxn
= [Al [ X111 + [Alp[X oy + oo + [A][X
= [AX],,.

FER AX RS E mx 1, i)
AX = B.

FTCA, BATHEGZ AN AX = B BURESEEN (X BT ARAEL, X B1aH 1 411
By B —DEMETTIEAH. tHNHE, 5 nx 1 B € HITER X RyTTHEtl, BAAERZ
CAE) &S AC = B, T, ¢ BIHTTRAN—M# 5 € =0 (HE, C
HE—DICENE 0) ZITTREHRN— M, T, ¢ BT RARNZTM; &5
AFET 0 HY ¢ (HRLE, ¢ BE—1AN 0 HUID) BT — M, 1%,
C 2T RRAHAN— M EZME.



74 F—w 75K

5l 1.84 FAIRINE

x| + xy =35,
2x; +4x, = 94.

s fl -1

ﬂ%%&c:[ﬁ]%kﬁﬁ%%#ﬁ%gﬁxiaﬂ‘

11| [23] [r-23+1-12] 35
2 4| 12| |2-2344-12|  |oal’

?ﬁibzlgl$%ﬁﬁ&ﬁ%—¢%:
1oa] [r2]  [1-12e1-23] |35 7é35
2 4| 23| |2-12+44-23] |116 04"
11.85 FAIATKE

X;+2x, +3x3 =0,
4X1 + 5X2 + 6X3 =0.



1.20 ZMHREH 75

1
TR LE, M & — 1k, C =k l—z ST AR B — M

1

[123] [1] [123”1]
4 5 6 4 56

1 1
_k'1-1+2-(—2)+3-1
4145 (-2 +6-1

4 k=00, E2FM L k0, B2 NIFEMH.

&Ja, B —f/NFEESE. /T, TS5 —DE m D ot <1 IRTEME
RN E I SOdK, % A B mxn [, B2 mx 1 B, X ZARHAH
nx 1B B4, BATANEE AX = B WFEEXH m 4> n T <1 IRFT
RRERH 7T REE. b, FATA]S

X1

2 3 =5 7 0 ]|x
0 1 11 13 —17||x;|=
4 -6 8 -9 12 ||x,

X5

2x1 + 3X2 - SX3 + 7X4 = 7,
Xy + 11x3 +13x4 — 17x5 = 8,

4x) —6xy +8x3 —9x4 + 12x5 = 0.

(ERR, BATRE REY 0 HIIT.)



76 F—w 75K

1.21 Hn 1™ nio <1 ZBAEEERNETES (1)

£ B, B2 TERME A RARN — S AR, 7 B, BATFIE, 7]
FABESE Al st s — PDERME TR (B, TP AX = B BIREERlE —
MM TTRA).

MATTE, BATITIEH n 4 n ot <1 IRTFTREERM TR, AEEAR
TRIXR TR, w2 AX = B, HF A n iM%, B 2 nx 1 [F, X 2 RHH
nx1FE A %ﬁﬁi WEETAIR. AX = B BIRER A TFNEGHEXR?
HEREIER <2 A, BT — MRS E .

EIE 1.86 (Cramer N, 1) WAZn P Em>1). % BEnx1[E %
X BRI nx 1 B, 75 det (A) # 0, NIERMEFEH AX = B BME—RIR

= e MW B

TEWUEI SRR, FABH — PMa s f B I HE R e

51 1.87 % a b BHEE — 17T <1 IRFFTRE ax = b HARME— Tk
MEFTRRH: X B RRECN 1 BRI, BATEFZADNE, 2 a # 0 K,
ax = b BHME—MIME x = ib- — 7, x = éb =M

a<éb> - (a%>b= 1b=b.
H—TH, 58 y IEE ay = b, N
=ly= <%a>y= %(ay)= =

AT, HLEZ Cramer AR — DN, 56, BAAIE ax = b HFESF
1\ [a] [X] [b] (EEEF, [a], [x], [b] S 1 %) Cramer A, % det [a] #
0, M [a = [b] BME— EI’Jﬁ]fF (GEE, 1 RKEEREHEE [1])

[x] [1][5] =§[b] - Eb]

QI*—‘

= det (] adj ([a]) [

XERBATE A5 1E /2 —FEHY.



121 HnDnit <l RAEREMRTEH (1) 77

IE BAERIE C = m adj (A) B & & AC = B:

AC = A< adj (A)B)

det (A)
(Aadj(A) B)

~ det (A)
o

"~ det (A)
- B.

(det (A) I, B)

FRATHIE AX = BEZH—ME. % nx 1 DHiES AD= B. |

D=1,D
_ (detl(A) adj (4)4) D
= et A) adj (A) (AD)
= der(a) WA B
=C. IEEE.

51 1.88 FHELMTHEA AX = B, HA
A= ., X = ., B= .
2 4 Xy 94

det(A)=1-4-2-1=20,

AR

FITDA, M 77 R4 A M — O i

X =95 adj (A) B

14 - f3s] 1 ]435-1-94
202 1| |94 2|-2-35+1-94

1 [46] |23
2 (24| 12|




78 F—w 75K

BATAH— T HIKE Cramer A7 A1 BAAHEAEH adj(4) B & —
ML

[adj (4) Bl = ) [adj (A)); /Bl
=1

= Z (=17 * det (A(2]i)) [Bl,,;.
=1

% A{i, B} 7£LL B f\IF A B9%1 i JaPfs Ay, Rl

[A]f,ka k # i,

[A{l, B}]f,k =
[Bl,;, k=i

HH AT O, A2l = (A{i, BD(E|i) (£ = 1,2, -, n). T 2A

D, (=D F det (A1) [Bly,g
‘=1

= ) (=" det (A{i, BN(Z1i) [A{i, B},
=1

— det (A{i, B)).
MM
X0 = | g 205 () B] |
= der () 2Y (D Bl
= Seuen %t (AL B
_ det (A{i, B})
 det(4)

1t FATF 2] Cramer ARAIH —PMER:



121 HnDnit <l RAEREMRTEH (1) 79

I 1.89 (Cramer AT, 2) R&MEHIEA

-

auxl + (,1172.7(32 + -+ al’nxn = bl’
612’1)(1 + 02’2X2 S R a2 nxn = b2,
J »

LN

(@p1 X1+ AuoXy + -+ a,,x, = b,.

(ERE, TEEEE TR #) id

aj; ajp a4y, by

a a - a b
A =|%1 %22 2.n . B= 2|

ay1 dpp 0 Ay, bn

£ det (A) # 0, W77 24 A ME—

_ det (A{i, B})
T det (A)

Hrp Afi, B} 2L B fUF A B3 i S5 TS HIFE.

= 1’ 2’ .-.9 n’

fl1.90 ZEH 22 7T <1 RTTERIERKY 7T 124
{01,1x1 +ay %y = by,

az’lxl + a2’2x2 = bz.

HRAE Cramer 2338, % d = det [“1’1 "1’2] = ay,ay, — aya, # 0, W FT 2

ar1 a2
HAEME— R

det b ain
by ayp|  biay, — byag,
X1 = p = p ,
det |91 b
(a2 ba|  aj by —ay by
Xy = =

d d



80 F—8 175X
5191 EZEELMEHEA
X+ x, =35,
2x; +4x, = 94.
KANd=1-4-2-1=2+#0,# HEM, ILFEAEE—N#E

_35-4-94-1 _
2
_1:94-2.35 _
2

— &, Cramer A3, H2— PRI A XKDy, —8, 1+81T
HIFEE 2 EOF, BIR1015, 3 HFERITHI BB A E 6 TR, 1
4 RIERATHIAY BARH) A S 24 TN). A CA, BAT— MR A8 7775 AN
BT IRTHTCIRSR) fREIETT R4,

iz LA
X1+ x, =35,
2x) +4x, =94

N BT L A x) =35 - x,. fRAEEITIRE 2, F 2(35 — x,) + 4x, = 94,
Bl 2x, = 24. HILATH] x, = 12. RAHE x, =35-x,, B x, = 23. &5, &
KIE, (23, 12) HUBR 7T FRH A — M.

23,

X1

12.

X2



122 HnDnit <l IRAGERERTTEH () 81

122 B n1nio <l RAEEIEHRBGIEA (2)

A AT RBIEFANER. NERT AN AL FENE EE, R
BB IR ENE BT,

£ B, BATEEMINGE TH n D nJt <1 IRTEER B AR, B
IR, 2 n 0% A BITHI0 0 I, BATHATYIAEH T AX = B fE—
IR, B B 2 nx 1 [E, X @ ARAW nx 1 [ HE, % det (A) = 0, M Cramer
NIRRT (B3 BRR] 0 0). HSE, 2 det (A) = 0 I, AX = B 256

B MNEZRHI AL

f5l1.92 %

o[ 8- f)

Hep p 255 FHEEH, det (A) = 0. 2 p BULLLEL, Tl 15718 AX = B
.
M b= -1, A TEHE

H [ 1-141-0 ]
Al |l = - B
0 1-14+(=D-0

—HH, AX = B BIEARME—. FHERLH,

H [ 1-041-1 ]
A = = B,
1 1-0+(=1)-1

Wy = 0 I, IR TR FRIER:. % A [y 1] = B,
Y2

-y1 =¥, =0.
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M
1+0=0+y)+ =y —»)
= =y + -y =0.
XTI
MASTT G, FATEMEMB T n D n TC <1 IRTTEIERAY 7T ZE A

HARHD, BATTEZTCRAIIER, mAZRH A2
HRYE Cramer AT, FATAKES AN FFHL:

FIL1.93 % AEnJE 1% det (A) # 0. A4, SEFRIF nx 1 [ B, 1%
E—Nnx 1 C,f AC = B. #A)IEN, HIFESR nx 1 [F B, R
nx 1B C, 2% AC # B, U] det (A) = 0.)

BRI, MR SIS R AR

EIE1.94 & AZn B TR nx 1 B B, FE—Tnx1EC,
& AC = B. U] det (A) # 0. GRAJIEVL, %5 det (A) = 0, MIFTER nx 1 [F B, #
MAEMAPI nx 1 B C, & AC # B.)

S 0 GERIEE T B 1,2, o n DR e, ey, oo 0. T e, B
2o 1| WE R FE— 1 nx 1 B 7 6 Af, = e, 1F n 2206 F =
[fpfz,"‘,fn]-m”

AF = Alfy, f2, - [l
= [Af]’AfZ’""Afn]
= [el’ez’ ’en]

= 1.
RN Z AR T BRI T A A T I AN TSI U AR,
1 = det (I) = det (A) det (F).

M det (A) # 0. JFEE.



123 HnDnit <l IRAFEREMRPTEH 3) 83

123 Hn 1 n it <1 RAEIEMBIGIEA (3)

A ATRIEFNE. AEATARIMERL T FZNE (HHE, R
W BN “IEENE” HIT).

Al BRI 7R 0 A n 70 <1 IRTTREVERLHY FTAZZH .

BT, FRATFDE, 75 n JBE A BITH0I08 0, WIFTESR: nx 1 [ B, {4k
MR AX = B TofiR. 249K, MHLe B AX = BIAZHMRI: BL B =0, N
AX=BZEDVE—MMEX=00ET2N01 nx1F).

AT, BRATIHSE, B AX = B G, WEeESHE W7

A E — A R ESL.

EIE195 BAZn T IZEBEnx1 . Enx1 M CiES AC = B.

()& AX =0 REZMR, N AX = B HIfFEHE—;

Q) BEAEIEZER nx 1B D AD =0, | AX = B BIfEAME—.

W (HD&nx1MEY &S AY = B. |

AY —C)=AY —AC=B-B=0.

MY -CRAX =0 —"E. AN AX =0 HEEM, Y — C =0. M\
Y =C.

QKRN D#£0,C+D+C.RHN AC+D)=AC+ AD = B+0= B,
HC+D#C,# AX = B BfERME—. UEEE.

AT UL, & AX = 0 HIEZEME, | AX = B SN, HfgrlE— &
AX =0 HEZEME, N AX = B BN, HighE—.
FRIE Cramer AZ, FATAHES RN RESL:

TEIE196 & A2 n HIE 5 AX = 0 GIEZM. N det (A) = 0. (Haf]
T, 45 det (A) # 0, | AX =0 A EEME)

BRI, MR SO R AR

FIE197 E A En i % det(A) =0. M AX =0 BIEEM. daE
Wi, 5 AX =0 A EZM, N det (A) #0.)
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NVIETTE, RETIAN—D/IMEE. Uik Z 2 A —1 p RFE, 52
W, Z 2 AR~ DT (WAE, 77 5), H Z 21 p R
TEICUE LA, FARH =B EFR R S 0 2 2 IERRRY.

198 & A Z—1D5%%, H A =0 4, BAMEER—DNIEEH
5x 1S, %F AS =0.

B1.99 B AZ—DS5HKE Hdet(A4)=0,1H A +£0.

FATHNE, A adj(A) = det (A) I, b adj(A) 2B A I, T2 5 HERqL
B, [RI°H det (A) = 0, L A adj (A) =

1 adj(A) # 0, MFFTE k, v, fif [adj (A, # 0. T adj (A) A9 v 2
Y A, (YT = [adj (A, # 0, I Y # 0. FATIE AY = 0:

[AY];

5
2
Z lirladj (A)],,
= [Aadj(A)];,
= [O]i,u
=0.
511100 5% A B—"1 5 9%, H det (A) =0,1H 4 #0.
£ ENEIE, BAMRE adj (A) £ 0. A] 2, BEHERTEEN 0, B A # 0
(Eban, A7 DABGIE

11 -1 -1 1
2 0 0 2
M=|2 1 -3 =3 1
-10 2 2 0
-1 1 3 3 1]

HIE FERLZE 0).
PITE, BATMERE adj (A) = 0. LEES, FRATAEEFIA adj (A) B AX =01
EZ R, BATRGnfarE?
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5 adj (A) = 0, ] A (05— 4 FFRERITHISERE 0. T, 12—
6T 4 (ESE - EAHT: A B—1 r BFM, HITFIRIES, B A 95—
Ao+ | BFHEHTFIRERR 0. (GRATEUE A H9E— 4 T W71 A
520, BATHE A 13 FFWE, 25— 3 FEBATHIATR 0, TR
r o 3 BRI A 3 BT MERITASRERR 0. A1 A 1 2 BT
B B 2 TR TR 0, BTN = 2. 2R, A B9 —
o T HERITAIR AR 0. B T8 A 19 1 LT WE. BN A 20,8 A 1 1 %
FRERTHISRE 0. M, B - = 1 AL

UL r = 2 W AX = 0 BAEBARAITTIE (AT AL, B M
AT 1,2 5% 1, 2 7B 2 RFFERVATHICANZ 0, (HE M B —1 3 R F
FERATHI DR 0): r = 3 8% r = 1 UMLKY,

RTIZ A, = AG ;) HTATEN 0, L A B9E—A 3 R TRERI(THI

REE 0. I8 E = AG;g) B E 5 A B 3 BT HE # det (E) = 0.

MM E adj (E) = 0. IEEEF [adj (E)]353 = (=1)*F det (4,) # 0. ¥ adj (E) 1Y
I3 8T AT #0. 3 H, BATATHZE2ELITTE, UEH ET = 0.

B, BATEHRAR—N AX = 0 HIEEME. A UWE—D5x 1 FE
w, 51

[adj (E)lz3, € <35
W, ={ ) 23

£ > 3.

ARG, BAE T ERE—TITEM2 N0, L3 1BET H—P5x1 B
W) B (W5, # 0, 5 W # 0. FATIERH AW = 0.
B 5 B IERESL ¢. U

I
Nl
>
Q
B

[AW 1,4 AW ey

A
I
—

5
(Al AW gy + D [AL AW
=4

I
M

Y
Il
—_

5

[Al, oladj (E)lz5 + ) [Al, -0
=4

Il
M-

AN
Il
—_
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3
2 lg.r[adj (E)]z 3.

=1
g <3,

3
[AW],, = 2 1,.¢adj (E)] 3

3
Z [E], ladj (E)],,
P

= [Eadj(E)], 5
0.
¥ q>3. N

3

[AW ], = Y [Al, ladi (B,
=1

3
= Z [Al,.,(=1)**7 det (E3]2)).
=1

E—13 4% C,, Hrf

q/\

[Elpe h#3;
Clne=1
[Alye h=3.

T2, C,(31¢) = EQG|£). M
3

[AW],; = D [Al, (=1 det (EG3|£))
=1

[C, 15 ,(—=1)°* det (C,(3£))

Il
Y
||Mu

Il
o
o
Q

~~
a
N
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1,2,q9

HERE C, = A<1 : 3) 7 A B~ 3 T, i

[AW], = det (C,) = 0.
R AW =0, HW #£0.

N, BRAHMHEICUE. IEFH D = NMEF: ) A = 0; (b) A # 0, H
adj (A) # 0; (c) A # 0, H adj(4) = 0. 15/¥ (a) &AE#, FKAIFEFER—DIEEF
B nx 1 BEEIR]. BT (b) tAKE, FRATER A B9 FER— N EZHI%IBI]. 15T
(c) BEEZMN. AE L MR, BAMRETAIRIEZNTFIEZH A VET r 175
/i r ZERH), BE— r+ 1 FFEITHIERZ 0 (thAb r = 2). GEGHE,
BAURETHNXIEZH FIEE L B i, X —&aukE, 17750 XIEZH+
MER—TETE L LA, IXBICUER B RAIHEK.

WE % A E n 2%, H det (A) = 0.

HA=0, BAMER—PEFR nx 1 [E S AS =0.

PAR, FAURE A # 0, W2, A H—1Ic 2 0 (AR, XY+
n > 1: [FI48 1 KENTHIZT4).

FATHNE, Aadj(A) = det (A) I, HA adj (A) 2 A BUEFE, 152 n BN
B%. K4 det (A) = 0, # A adj (A) = 0.

# adj (A) # 0, MTETE k, v, 8 [adj (A)],, # 0. FA & adj (4) HIF] v 2
Y. BB, Y] = [adj (A)]g, # 0, I Y # 0. FRATIERH AY = 0:

n

[AY],; = ) [Al (Y],

=1
= z [A]l’f[ad.] (A)]f,l)
=1

= [Aadj(A)],,

= [O]i,y
= 0.

£ adj (A) = 0, M A B — n—1 FFFERTTHIREDE 0 (RN, X tAE
T 0> 20 [BIFE 2 RFERY AR 4 FREAERTIEE FUERE A # 0). AT,
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e —MET n— | ESH BB PER: A B—1 r BFHE, HATFIRIES,
B ABE— r+ | RFHEMTHIRBE 0. GRINEH A K5 n - 1 %
FHERTTHIREE 0. TRATTEEE A 0 n— 2 FFVE ZH—A n — 2 BTIERY
FFBIRALE 0, RITRER r = n— 2. BRI, A 1 n — 2 HFREAIFTHI
KER 0. BATHIE A 9 n— 3 BFWE, £ n— 3 BFHIOFHIR TS
0, TR r = n — 3. - BRI, A WF— 2 HFBEFHIRER 0. 3
58 A 19 1 TFRE. B A # 0, 0 A6 | TFREAITHISRIE 0. JEM,
HY r =1 BA])

RANL A 10 - BT A, = A<;1’ ) WTSRAEE H  <, <
iy By < gy < o < g TR 1, 2L e, SR ¢ NEERL 1, iy e
io R, SRR = r NEERE BT RE— N i, 25008, BATAIM 1.
2, o n FREIR r AR . . o Jy WA BRI R 1 — - ANEERE, TR
A A 1 906 E = () g e,
oy RS £G,) INKEL B J, 18 Jy. v o s PR g(7,) /NITEL
HNEZEAN—Dr+1 9T, i det (E) = 0. \ifi Eadj(E) = 0. FEZ|
[adj (E)g(; ) fai,,) = (=1 Ur*80r) det (A,) # 0. B adj (E) BIF £ iyyq) T
TIBAT # 0. 3¢ B IR A5 22008577, 4E9 ET = 0.

R, BRI E— A AX = 0 FIAETAR. Tl 10— n x 1 1
w, Hr

[I/I/]f71 — {[ad_] (E)]g(jp)sf(ir+])’ ;:ijp, p= 1’ e 1, F + 1’

CEAH, BATEESIMNES 0,2 r+ DX 1IBET A—Dnx1Ew.) A
(W1;,,,1 # 0, W # 0. FATIEMA AW = 0.
HUCANHEIS n B IEREEY ¢ ]

[AW],, = Z [Al, /W1,

=1

= Y (Al Wi+ Y (Al W],
1<8<n 1<f<n
¢=i, $fts

I<psr+l
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= ) Al [adi (B s,y + D, [AlgrO

1<¢<n 1<¢<n
£=j, HAth
1<p<sr+1

r+1

= Z 0.7,134 (B g0, £y

g FTEA G, W

r+1

[w@rwammew
~
r+1

= > LE) 0,12 (B)g ) 1)
p=1

= [E adj (E)] s,

=011y
= 0.

r+1)

g NFT iy, iy iy PEIEA—, T

~

+

Z 0.7,134 (Bl gy, £
=1
1

[AW ],

= D (Al (=1 (e *eU) det (E(f (118U p)).
p=1

E—=Dr+ 1% C,, Hrf

[E]h,g(jp)’ h# fi,11);
[Cq]h,g(jp) = .
[A]q,jpa h = f(lr+1)'

T, Co(f (4180 ) = E(f (i141)180))- M

r+1
[AW 1,1 = D [Aly (=D 04800 det (E(f (ir41)18(,)
p=1
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r+l1

= D [C1 1. g, (= DT #0800 det (Co(£ (i1,
p=1

= det (C,).

FE— A r 4+ 1 920 D, = A< o ) A I, 4 A C,
B, BVRTEE €, % D, wﬁfm& ’Jét (C,) = +det (D,). (ELI,
WogTE iy, i g EF'XE?@ u /J\Eﬁéﬁz. A2, Y flipy) =ul, C, = D,. 2
i) < u B, BATZEAT fGp) 5 flp) + 1, BREIT fG)+15
flo)+2, -, B T u—15 u, 18 u— f(i,,) AEITRIA #E, BIW]
B C, N D, = flipyy) > ulf, TATZHAT [ T fliy) — 1, B
T fl) =15 fly) =2, BREIT ut+ 15 u, 18 f(ip) — u UAHAT
TR, BIRT4E €, o D) K8 D, 2 A B9—"1 r + 1 R, BOEATHIE
0. M

[AW],, = det (C,) = +det (D,) = 0.

i b, BATHRAN T — D nx 1 FEW AW =0, HW #£0. UEEE.
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124 Hn 1 nio <l XAEERBGIES (4)

A ATRIEFNE. AEATARIMERL T FZNE (HHE, R
W BN “IEENE” HIT).

AT HTHIRTA,
REE LTINS, FATEI N ERL

FIE1101 B ARG BREix 1 X 2RAN nx 1 [,
(1) 24 det (A) # 0 I, AX = B HMHE—AIfE;
(2) Y det (A) =0 I, AX = BELTLR, BELEZ T ME.

XEEH 1 D 0t < IRAFEERN T EANBENEENER FE
i), NI, 24 det (A) = 0 I, anfafE— P HIB AX = B 256 R? X2t
B TCIE MR Y (R

£ det (A) # 0, W], & &Hl, FATTH Cramer A5 H AX = B 1 (HE—
1)) . A, 5 AX = B, {H det (A) = 0, TATAMAI T HE K (FTEHY) fiE?

TSTER FRIYUTE, We—8BHH m D n T <1 IRTEEERB T
21, FfR DXL ()
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1.25 B m ™ nrit <l XAEERBEIEA (1)

A ATRIEFNE. AEATARIMERL T FZNE (HHE, R
W BN “IEENE” HIT).

FEfE FoRAYFE T B, BRERATHIZUTIEE m D n ot <1 OTEIERHT
JiEHRIE. B BEERE, RS m A F TR n.

e n 4 n ot <1 IRTTREVEREY TR RIMERS, BAT7ex —DRelE
AR T BHIIIE (Cramer AT0), BN —RAVIBEAE T2 ERIITIE,; #a)ih
Wi, BATHRRITE R, BEt. A, XX, e H m > n ot <1IROTEIENK
HTRRAN, BAVE s, HEE. XaFET .

BVF, SRR, H D n R A BITHIECN 0, M AX = 0 HAEZFRE. 8¢
VR, OEIETS, AX = 0 2 HAEEMIR AX = B (BRI 25 A E—/IRE
K —REHIE m > n JC <1 IRDTREMEREY T EA, BN TEA PRI E.

A, BATIE, LIETRAE A R, 2 G

BB — M R HEL.

EIE1102 K AZ mxnbf. % BEmx1 F. % nx]1 M CIEE AC = B.
()& AX =0 REZMR, N AX = B HIfFEHE—;
Q) BEFEIEZER nx 1B D AD =0, | AX = B BIfEAME—.

W (HD&nx1MEY &S AY = B. |
AY —=C)=AY —AC=B-B=0.

WY -C2AX =0 —"ME. AN AX =0 RAEZM, Y —C = 0. M\

Y =C.
QEHND#0,C+D+C.[KNHNAC+D)=AC+AD=B+0= B,

HC+D+#C,# AX = B WEARIE—. IEEE.

HILATL, & AX = 0 HIEEM, W AX = B Bfgh, HfgrE—. &
AX =0 HEZEM, N AX = B BREh, HigmgE—.

NG, BATIE, AX = 0 BEEIESM. i, NETHERE 3, FATELE
HERS.
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EIE21103 & A mxn . & AKRETHRIEETN r+ 1 2+, N
KHEMET r FVEEEL s, A IRETHIRAEEN s H1- 4.

IE FATAECATGNEIERA LS. BARHD, & e P(s)
A BETANHAEFRY s 71

MFATH BEARE: AEMET r BEEEL s, P(s) BIERRY.

P(r+ 1) EIERAY.

R P@) B 1EHAR. BATEHMAE, P+1) IR IEFIRY. 35 A IETE 1+1 2K
TR, WEHEBARB M. & A FE 1+ 1 1B, FIFE X, 1250 1 BT EAT
FIZ, ATH, e TFRERATAIRE A B9 ¢+ 14 ¢ ST BERA TR A S AIFD. B
HERTED, A ETHIEAEEH  + 1 TR

FRPA, P(t + 1) 1B, (HECE IR R, RRUEar UL, IEEE,

FIE 1104 & A Z mxnFE FE—DE—RVEREEL r,
(1) A B—MTHNIAEEN r TR
) A BETHIRIEEM r+ 1 KT FE.

IE ME— PR RIERAY. BOE AR s @A A

(1) A B —MTHNFIEERY s PoTFh;

2" A EITHIRAEZH s + 1 HT P

[i& s > r. BESR A IEATHIAERRY r + 1 HFFE, B A IBE1THIX
TR s TP IXER (1) FJE. LA, s < o R0, FRATTATIE » < s. AT
S =r.

N, AT, BATR 1 & m 5 n THRNE. FH A BITHIRX
EFHT ¢ B, BATATE r = o S, BATR e Bhe - 175 A BIAIRAER
)t — 1 R, BATATE r =1 — 1 &0, AR =1 PAr =2, Jz & Hh
fERE, BAIREERENL r. (EEER], TATLE <0 B BITTHIEON 1, Fr A
MIFERELAE ) IEEE,

FEIE1105 O IEH) BAEmxnlE EBEmx1 M. & k22—
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IS m FIIEREEL AE—1 (m+ 1) x n [ A, KA

(Al i<k
[4];; =40, i=k+1;
[Ali_yy, i>k+1

CEMRH, A BA1E A BT k N5 —17 0 fERAYRE) B/E— (m+ 1) x 1 [F B,
Hrp

[B]i,b lS k7
[Bl;i1 =40, i=k+1,
[Bli11, i>k+1.

(EfAHL, B 21E B BT k N5 0 /ERKHYFE.)

() #FH nx 1 CiEH AC =B, ] AC = B.

Q) #Fnx 1 CiEH AC =B, ] AC = B.

(3) i A B—MTHNXIEZW r 7B, (BREITHIRIEEN r+1 T
B, W A B —MTHIAEERY r 7B, (BIREITHIIESH r + 1 PR

@) A B—MTANRKIEZW r 7B, (BREITHIRIEEN r+1 T
B, W A 5 —MTHIAEERY r 7B, (BIREITHIIESH r + 1 PR

IE (1) % AC = B. FATEIFE AC = B.
H5C, ACH BHIRSTHEE (m+ 1) x 1.
i<k, N

Il
M=

[AC],, [Al; /[Clz

Y

s |l

—_

2 [A41/[Cpy

A
I
_

== [AC]i,l
= [Bl;; = [B];;-
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s

Hi=k+ 1,1

Fi>k+1, 01

LACT;, Z [A];/[Clz

= Z [A];i_1,,[Clp
= [AC];y,
= [Bli_11 =[Bl;;-

FHItkAT i, AC = B.
(2) & AC = B. &ATEIE AC = B.
B, ACH BHIRNEZ mx 1.
HR, FEE

N
o

[é] j o 1 ;
[A][,j = o
[4][4—1’]'7 l > k-

A,

/A
Pl

[Bl;1, i<k
[B];) = b
[Bliy11, >k
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i<k,
[ACT;,; = ) (Al /Cly,

=1

= Y [Al;/[Cl;
=1

= [AC];,

= [B],l = [B],l

>k M

= [Bliy11 =[Bl; -

HItAT UL, AC = B.

) FHER, A FEEEZ A WTFBE AR, &5 A B—MTHIRIEEW
r TR, N A BE—MTHIRIEED r KT8 X A IE—DTIE, B4 A
HIAT k+ 1 B0EAF, B2 A BT k+ 1 A, FrDL AR A B T b+ 1 R
ORI r+ 1 PTBE GEFEE) 2 AN r+ 1 RTE EFE), TR
H 0. THAREE A B9AT k + 1 BOEFRR r+ 1 RTFF CEFE) E—1THITEN
0, BHATHIA Y 0. M, A HIEFEITHIIESW r + 1 TR

@ XN AW —DFEE B4 AT b+ 1 80EF, BA AT E+1 1R
wkrh W A G —MTAIRIEER r T 7B A4, XN FRERE TN 0W
7. R, I FFE, A 8917 k + 1 Ag0E. prRA, X2 A l—1 r 2
T FRLA, A E—MTHIRIEZW r K705 FER), A B TREERZ A 1Y
TFE. BER A REITHIRAEZN r + 1 KT, Ab 2 A WIREFTHIRIAEZH
r+ 1 911 TEEE.

XEARTHE DN EERLEL.
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FIE 1106 % A mxnlE & AF—MIYNRIEZN r FT0F, H%
BITHRAEEN r+ 1 HFE B r<n N AX =0 BIFEMRE.

I W AZEmxnlE.

ALY m = n. 5 m < n, BAWE—1D n KFE A, Hr

[Al;, i<m
[é]i,j = v h
0, i>m.

CEIAHL, A AE A M1 m K5 n— m 17 0 (BRI B, THEAEL a) 75
nx 1 CiES AC =0, AC = 0; (b) A B—"MTHNRIEZH r F 1B, B
BATHIRIEEN r + 1 FTHE BT, BROIRET AX = 0 HIEZAR, T
BRITHBIREN T AX = 0 AR, DI, AT m > n.

A A=0, BAMMER—TEZER nx 1 S. ] AS = 0.

DI, Bl A £ 0; IR, A H—ATERR 0 (A, X kg F
n> 1: [BIAE 1 FFERITHIZZT2). M r > 1.

BRI A0 r B0 A, = A7) IR, Bt 1y <, <
i By < gy < o < g BT, 2 e, AR ¢ N 1 by, e
i s BN, ST m — r NEERL, TR — AN 7, . 25U, BATFLM 1,
2, oo n BB+ NEEH Gy, s s Jy BB, TR 1 — ¢ EEEL, T
0 i AF 18086 E = () g e,
by SR £G) ANIEL T ) TE Jy. s Jos doy PR g0,) NITEL
NE A= r+ 1 KT det (E) = 0. NI Eadj(E) = 0. FEF]
[adj (E)g(s,, 0,10y = (D7 Ure7 801 det (4,) # 0.

TSR, T TR — N AX = 0 MITEERR el IfE— nx 1 1
w, H

[W]f,l = {[adJ (E)]g(jp)’f(ir+l)’ ;:ijpa p = 1, e, Iy 1 + 1’

CEAHL, FATEEYMINMES 0, 25 adj (E) B9% f(i,.) I— T nx 1 BEW)
RN W, 1 # 0, 8 W # 0. BATEH AW = 0.
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BRI m PIIEREH .
[AW ], = D (Al AW,
=1

= Z [A]qf[W]f,l-i_ 2 [A]qf[W]f,l

1<f<n 1<¢<n
t=j, HAth
1<p<sr+1

= X Al adi ()l + Y, 140

1<f<n 1<f<n
¢=), 3ty
1<p<sr+1

r+1

= 3 1AL, i (B,
p=1

g FTED 6, W

r+1

DAL [adi (B £, )
p=1

[AW]; |

r+1

= > (Bl 60,184 By ) 1)
p=1

= [E adj (E)] (),

=[0G 1 s
= 0.

B g RET iy, i i,y FEHET—A, T

r+1

[AW 1,1 = ) (Al [adi (E)ly ) s
p=1

r+1)

r+1)

r+1

= ) (Al (=1 %800 det (E(f ()8 Gp))-
p=1
(A r+ 1 05 C,, Horf

[E]h’g(jpy h ?é f(lr+1);
[Cq]h,g(jp) = .
[A]q,jp’ h = f(lr+l)'
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T, C(f(ii)180p) = E(f (iy41)18))- M

r+1

[AW 1,1 = ) [Aly (=D 04800 det (E(f (ir41)18(,)

p=1
r+1 . .

= D [Colp, 0, (D80 det (Co(f (i) 180,
p=1

= det (C,).

FE— 1 r + 1 9405 D, —A< e ) T 1, B C,
roJr+l

HATHIRFe, BIRI4E C, 4 D, *E?Efﬁ” Y, det (C,) = +det (D,). (R,
WqfE iy, i, q HE E'M Fou /J\EI’E&. B, H fliy) =ull, C, = D,. 3
flip) < u HT, BAVZEAT flipp) T flp) + 1, BREAT G+ 15
Flippy) +2, e R EAT u— 15 u, 1F u— (i) WHHAATRIZSHE, BIA]
B C, N Dy flipyy) > u N, BATIRAT £l 5 fliy) — 1, B
17 fl) =15 flipp) =2, AR T u+ 15 u, 7F £3i,,) — u (XA
TR, BIRT4E €, o D) K9 D, 2 A B9—"1 r + 1 R, BOEATHIE
0. M

[AW], | = det (C,) = £ det (D,) = 0.
Li b, OB T — D nx L BEW AW =0, B W #0. UERE.
XA 5 — N EEREIL.

EIL1107 1R AZ mxnFE & AF—MIANXAEZN n K (I,
A SRATHIAEER n+ 1 0. W AX = 0 HEZH/E.

W Eax1MECHES AC=0.1% AW n P+

E— 4 iy, iy, i,
1,2, .,n



100 H—E 75K
ATHIARAES, A 1 <i) <iy < <i, <m. KA CIER

[A],1[C]y + [AL15[Cly g + -+ + [A]} ,[C],1 =0,
[Al1[C]y ) + [Al0[Cly g + -+ + [A],[C], =0,

[A],1[Cly + [Al2[Clyy + -+ + [Al, 4[Cl, =0,
W C HARMES

[Al; 1[Cly1 + [A] 2[Cloy + - + [A] 4[C, =0,
[Al; 1 [Cly; + [Al o[Clyy + -+ + [A], ,[Cl,; =0,

[Al; 1[Cly; +[A] o[Clyy + - +[A] ,[Cl,1 =0,
Bl EC = 0. K2} det (E) # 0, #, F Cramer AZ, B C = 0. TEEE.
IAE, FAUWE— 1IN

EIE1108 K A ZE mxn P % AB—MTHAEEN r 7B, HE
BI5RAEZH r+ 1 FTFE.

() B r<n U AX =0 HIEEME;

Q) Hr=nl AX =0 R EZfE.

EIE1109 % AJE mxnFE. % BJE mx1 . % nx1 [ECIEE AC = B;
HElZE, AX = B B & A B—MTHNAEZW r R+, BERATTHIIE
T r+ 1 P TFE.

(D& r<n W AX = B HIfEAIHE—;

(2) % r=n, | AX = B HIfFEME—.
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126 H m 1 n it <1 RAEERBIAIELA (2)

A ATRIEFNE. AEATARIMERL T FZNE (HHE, R
W BN “IEENE” HIT).

AT, BT T “AX = B AMRES, B2 A IE— WM. H #A0E2R
AW TRRITRE R L AH n 5. % A G AMTFIRIER n BT
i, TR —; 24 A ST TTHIR AR n TR, 15 A R
Rl

BT, (800, B TIH LR /7 R (A AR, S, — MR 2 T
M4 AX = BB, A, B BIEA 440 A5, ok, RAITE T
& SIXEEA RN A, B R TRERE AX = B HHE

FIE11M0 B AR mxnPE. I BEmx 1 FE BEEnx 1 FECES
AC = B.E— 1 mx(m+ 1) F G, Hf
Al jSm
(G] —{[ LA

ij — )
[B]i,l’ J =n+ L

CEfEHL, £ A HURE—FIAEMMA—5 B, B2 RSMHRHIE G.) MIFFAE
—NEREE r, A B MTHIIEERY » H7FF (AT G BF —MT151
TAEEH r F7 0, B G ITETTAIRAERH r + 1 715 (T A BIETT
FIRAEZH r + 1 HFFE).

W BAVEDE, FE—DIEFEEE r, A 5 —MTHRIEEW r KT
B, (2 A EITHIRIAEEW r + 1 RFFE. BANEH, ¢ EETHIIEFH
r+ 1291,

G IRAEA r+1 KB N G YR AETTHIIERD r+1 HFFE.

H GEr+1 RTFEAL,NGHE—Dr+1 HTF B, EHL GHFI n+1
Wk, B2 G B n+ 1 AHE.

G HF n+ 1 AHGER, A4, XNFEMZE A r+ 1 70, i
17517 0.

G B n+1 BOEAH, BATWH, XD FFERTHIE A FI—2E r4+1 21
FRERIATAI A5 B9, BEEATHIT59 0. K29 AC = B, 8, AHERIAEE



102 HF—= (75K
m P IEEEEY i,
[B]i,1 = [A]i,1[c]1,1 + [A]i’z[c]2,1 + -+ [A]i,n[c]n,p
&l
(Gl pp1 =[G 1[Cly 1 +[Go[Clyy + - + G ,[C -
WX FFEN
D G< : l ‘r+1 )

Ji» -,],,n+1

Hf1<ij < <i,<ippy <m1<jy<-<j,<nldr+)xnfE
A<i1’ ’ir’ir+1>
1,2, -, n

BI50 1,2, o, n 2 hy, hy, oy e T2, DS 1, 2, oo r R hy by e i
m DA r+1 72

D, [Clhy

1<t<n
MM, R 2220,

det (D) = det (D,)

det |hy ..k, Y [Cl hy

1<t<n

= ) [Cl, det[h; = h; k.
1<t<n
ot T i, o o e B W [y e kb)) B ZHIAAIRL B ACEEE,
det[hy, - by, h] = 0.4 t NFT jy, jo, oy jp BEAT—A, FATIE =

A3k [y, e by, byl BISIETIRRE, AEEH A B r + 1| SFRE. R,

=]
det [h; .-, h; . h] = +det <A<’lj ""’r’.’r+1>> =0.
jl’ cee ’-]I"’t

TI2, det [k, h; , h,] EJE 0. 8 det (D) = 0. k5.
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127 Hm 1 nit <1 RAEEERBATELA (3)

A ATRIEFNE. AEATARIMERL T FZNE (HHE, R
W BN “IEENE” HIT).

A, B T AX = B BN, A, B MIES I

FIE1110 BAEmxnPE B BEmx 1 E BFEEnx1ECES
AC = B AF— T mx(n+ 1) E G, Hrf

[A]; ;. J<m
[G]i,j = " h
[Bl;1, j=n+1

CafaH, £ A FRE—FIRE A —% B, 52 RSTEREIME G.) MIFFE
— DAL r, i A B DMTHIHAERR) r R (T G HFH —MTF]
TAEFH r 7 F5), B G ETHIRAERH r+ 1 H7 1 (AT A AT
FIXAEEH r + 1 HTFE).

WMo, oIk, 5 A B MTHRAEFR r 71, H 6 IETTHIAEE
THY r+ 1 T N AX = B R2EAMR? IHEHRER <27 AN, ATt
HEE SR, AT E S

EE1IM KA B nKFE % p, g B DAEE n FWIEEEL, Hp +£ 4.
% x BN AE n RbE E, H

Al £ g
[E], =4 " /7
[Al,, +x[Al,. Jj=aq

CEGHL, AT A 8% p B x 5 T8 q, R EHMBF, 156 E.) N
det (E) = det (A).

KA, HBATI A BT p B x 5 TAT g, PEEEHAMAT, 56 F, T
FAHEE det (F) = det (A).

IE FRIERR TAIRE, BATAI LB IR R TATHI S (3,
MAATHI S HERXR).
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I"Q A = [ala az’ Tty an]-
Jei&k p < q. NITEBLE, BA1E
f(u,v)=detlay,--,a,_;,u,a, 1, ,a,_1,0,a041, ", ay,l.
T2, f(a,.a,) W2 det (A), 1M f(a, a, + xa,) L det (E). MAZLM 55
B,
det (E) = flay, a, + xa,)
= f(ay, a,) + xf(ay, ap)
= f(a,, a,) + x0
= f(ap, a,)
= det (A).
& p > q. NITEGIE, F1E
g(u9 U) = det [a19 R aq_lau9 aq+], ERE) ap_l’ v, ap+15 R an]-

T2, g(a,. a,) WIE det (A), T g(a, + xa,,a,) HiE det (E). MHZLM552
I,
det (E) = g(aq + xa,, ap)
= g(ag. ay) + xg(a,, a,)
= g(ag, a,) + x0
= g(a,, ap)

= det (A). UEEE.

EIE1112 B AEmxnlfE HA+0 & AB -MYREZH

r R+
a0
Ji1s s Jr

1<l <o <y Sm 1<y <o <y < ), (8 A BETHIRAERN
F+ 1T IV, R m BITERER p, 11 r M d, ). dy s o d

p,r’
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EXRMEAAER n FYIEFEE g,

[A] Al gdpy + (AL 4dpy + -+ +[A], ,d

pa =1
= Y (Al ,d,,.
s=1
A AT an e BT E R4S 18

FIE1113 B AEmxnlE HA+0 & A -MARETH

r F I
a7 )
-]1’ ces ’v]l‘

HP1<ip<<i, <m1<j < <j <n,HARETIHEEN
r+ 1 RFRE R ABAT L, 2, -, m N ay, ay, -+, a,,. B2, XAEAIAEIE m B9
B p, FHEr T d, . dyy, . d, . fE

p,r

ay=d,1a; +dypa;, + - +dpya;
r
- Z dp s,
s=1

B, X EHEY, A — N EERE A, BRAITERERHERHR r 17 q;
ays s a; (8 A WE—ATARAIE S MIX r ATHZGRITAI, B HIX r AT1ERI
THEAE - MIEAEFR r H7 0.

Bl 111s %

S O O =
— O = O
- - O O
o O o O
oS O O O

THE, A H—1 3 FF M, HATHIRIET:

1,2,3
tlAl 20 )) =1
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i, A EETHIRAEERN 4 K+ FATZE A 195 4, 5. (FH A B9—1
4 5P AHIF 4 8081 5 s, IR BATAIEA N 0.5 ARYSI4 5
B 5 EAIE A, XA T2

A(123.4) _
1,2,3,6

AXERH, ERITHIEN 0.
BTV, A IE—ATAIE N A BIET 3 ATHYEGRAYAN. B A BUAT 1,2, 3,

4 yg al, az, a3, a4. }H\[J

o O O =
- O = O

a, = la; + 0a, + Oas,

a, = 0a; + la, + Oas,

ay = 0a; + 0a, + las,

a, = 0a; + la, + las.
HH, HIX 3ATERH T A — MIAIAEER 3 o7 F5: 3 RPNFFRLZE
—4

JfE—3E, A E—1TZIRRIE N A BT 4 1TRIEGRIIAN:

a; = la; + 0ay + Oaz + Oay,
a, = Oal + 1612 + 0613 + 0(14,
ay = 0a; + 0a, + lasy + Oay,

a, = 0a; + 0ay + Oaz + lay.
AU, X 4 AT1ERHY T MERA 1T AR Y 4 207 FE.

i BRI m (I IEREEL p.
HpETHEAN I (s=1,2, -, r), AT
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T2, MBI B n B EEEEL g,

[Al;, gdp1 + 1AL, gdpo + - + AL 4d),, = [A]; 41 =[A]
& p AT AT,
ZEH r D r ot <RGN TREH
(1AL %1+ (AL %0+ - + (AL %, = (Al
JUAL, 31+ TAY %o + e (AL, = (A,
(AL, x) + Al Xy + -+ + AL, x, = [A], .
Bl
X [A]

K24 det (A7) = det (A4,) # 0, #, B Cramer AR, 1F7E r T dyy,dyg, -,
d, . %

p;r’

[A]ll J1 P1 + [A]lz J1 P2 + o+ [A] rJ1 Pr [A]le’
[A]ll g pa + 1AL jydpa 4o + [Al; = [A]

irsJ2 pr - D.jy’
(AL j,dp1 + Ay dpo + o +[A]; jd)y, = 1Al
FBATHILUER, XHERASEIE n B91EEEEL 4,
[A]p’q = [A]il,qdp,l + [A]iz,qdp,2 + e 4+ [A]ir,qdp,r'

B TR, BR TR g ST .
218 AW -+ | BT

E=A(i1’m’ir,p>-
jl,'"’jr’q
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PATH “B 0 B IEFRA TSR,

— 77, FATHIE, BER A A ITHIARRH r+1 £ FF, i det (E) = 0.

55— 77 H, BATHOATE Y R BN RE, HATHIET E 917515, AT,
HEX R FENTY, st THHE E TsI 756, &A1
byl = Py = Q- B BAE iy, oo, iy iy T [ DIVEG IR iy BAE jy, -,
Jrrdrir T g(ip) /NHTEL BATIN E BIAT £Gi) B9 —d, 1B TAT £(p), 505 Ey,
N det (E)) = det (E). BT E; BIAT f(ip) B —d,, ETAT f(p), 56 E,,
N det (E,) = det (E;) = det (E). -+ BATIN E,_ BIAT f(i,) B9 —d,, 15T
1T f(p), 158 E,, W] det (E,) = det (E,_,) = det (E). TEEE, E, 1917 f(i)),
[, =, f(Q,) BB E BT f(y), fip), -+, f(i,) T, A,

)
[E ) fre0) = [Alpy = D 1AL od, s
s=1

;H;EFI U= jl’ T jr’ q. ﬁﬁ[y\a %/l g(U) ?é g(‘]) HTJ‘, [Er]f(p),g(v) = 0 ﬁ,ﬂ‘]?ﬁ?ﬁ: f(p)
It E, HATHI B

det (E,) = (=1)/ P*D[E ] ) o0 det (E.(f (P)|2(9)))

= (_1)f(p)+g(q) det (A,) ([A]p,q — Z [A],.S’qdp’s> .

s=1

[E4H8, 0 = det (E), H. det (E) = det (E,). tbE I EMIER, BN A

0= (_1)f(P)+g(‘1) det (A,) ([A]pg — Z [A]is,qdp,s> .

s=1

HERER, (-1)/P+8@ det (A4,) # 0, X

[Al,, — Z [Al;_yd,,=0. IEEE.

s=1

IAE, FATA] DAUERAAS T Y EE S5 10 T

EIE1A15 WAZmxnBE. RBEmxIEAEF—Tmxmn+1) G,
Hrh

G = [A][,ja J <
Y Bl j=n+l.
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(BRI, £ A WSS AMIMA—%] B, SRR KNEG) % AE
—MTBNIRIEZH r 7B (AT G 0 —MTHIRIEE r K715, H G
BEATHRIEZW r+ 1 P 7BE (T A HEETHIRIEEW r+ 1 K715,
WAEE— nx 1 B C, ff AC = B.

W B A =0. 4, A B—MTAIEFEEH 0 R+, H G ZHE1TS
AIEFH 1 TFFE FTA G = 0. FTA B = 0. BB 4, (B —" nx 1 FE C #Ri&
& AC = B.

TR A£0. AR r 70

HP1<ip < <i, <m 1< j; < <j, <n) BITHIRIEE. A, 4RMHZE

G H¥FE, H
A<i1""’ir> =G<i1’m’ir>
J1s 2 dy J1s > dy )
Pt DA, SHEFIANEIE m BIIEREEL p, 74E r D d, . d,s. -+, d,, .. SEXHERIA
T n 4 1 FYIEREEL q,

[Glpq = [Gl;, ydy1 + 1[Gl ydpr + -+ + 1[Gl ,d

p.q .97 p.r
r
= ), [Gl; yd,
s=1

IR r D n It <1 IRTTREEREY 7T TEA

[Al;, 1x1 + [Al; 2x0 + - + [A]; px, = [B]; 1

[Ali, 1 %1 +[AL;, 2%0 + -+ + [A] %, = [Bl;, 15
P

\[A]ir,lxl + [A]i,.,2x2 + -+ [A]ir,nxn = [B]ir,l'
BT, XN IEHE R

Hr =n WXZE—THnT™nit <l REBRENNTEHA. HH
det (A,) # 0, i, HH Cramer A Z, WA EAE —1 (HE—H)) #E.
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ar<n M1,2, -, nEER i, jo, s g, J5, BF n — r DEC RATNNE]
KUK 1 — r DEEN pogs -oos dipe BATAICS LT FEEH N

2 (AL, = Bl = X (AL,

=1 r<t<n
HA p =iy, iy, -y ip, NIAL
B, s S, PHEMAIE n— r DL BATEEH r A r JT <1 RTREAE
RS 77 R4

Z [A]p,jfyf =[Bl,; - Z [A]P,jffjf'
=1

r<¢<n
FHFEE, JATAIE
Y1 Z”
14r Y2 — ZQ
Yr Zi,
Hor

z,=[Bl, = Y, [Al,, [,

r<t<n

[ 74 det (A,) # 0, T, H Cramer 3\, f21E r K Fips Fiys s £is d

;1 [Al,;,f;, =Bl — Y [Al,;[;,.

r<t<n

M

n

[Al,;, fj, = [Bly1-

A
I
—

i& n /I\iﬁ cl, C2, Y cn ﬁ/ﬁ[\
[A]; 1¢1 + [A]; 200 + - + [A]; 0, = [B]; 1

[Al;, 161 + [Al 00 + - + [Al, e, = [Blyy 15

[A]ir,lcl + [A]ir’zcz + -+ [A]ir,ncn = [B]ir,l'
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Enx 18 C, K [C); | = ¢;. FATUERA, AC = B.
HiFETHR G, N

[AC 11,” C]fl

s ||M

[Al]; pcr

Y

1
BJ;

r—|

i ANETAEA—D 0, T

[AC);; = ) [A];/Cly,
=1

= Y (Gl /Cly,
=1

n

= 2 (Z [G]is,fdi,s> [Cls1

=1 \s=1
n

= Y\ D [G; od; [Clp,

=1 s=1

= 2 2 [Gl fdls[c]fl

= Z Z [A]l fdl sC¢

s=17¢=1

= Y D 1Al scpd;,

s=17£=1
Z [A]; f%)

[Bl;, 1d; s

~
S

~
S

Il
i ~
/‘\

Il
M-

)
Il
—

I
M -

[G]is,n+ldi,s

L)
Il
—_
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= [G]i,n+l
= [B]i,1~ EEI—:}E

E ) LoRITIE, ATATLMS AN AX = B 25 H R, 5ERNE
RS ME—HTTIR CEERIEDR, SERAR):

EE11M6 BAZmxnfE. ZBEmx1EAFE—Tmxm+1) G,
Hrp

[G] _ [A]i,j’ J< n;
Yoy, j=n+l

(BB, £ A WG —FINAMIMA— B, BRIRHRIEG) & AR
—MTHNRIAEFW r B, (BB THIRIEFN r+ 1 PTFE.

() & G WEETHRAEZN r+ 1 9075, W AX = B G Ht—5Hl,
Br<n W AX = B BIERME—; % r=n, M| AX = B FIfEME—.

() # G B —MTHNNIEZH r+ 1 7B, N AX = B LR
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128 H m 1™ n it <1 REEIERBSTEA (4)

A ATRIEFNE. AEATARIMERL T FZNE (HHE, R
W BN “IEENE” HIT).

AT, BANSR] 7Sl R R ARRYE TRV ER L

EE11M6 R AZmxnfE. ZBEmx1EAEF—Tmxm+1) G,
Hrp

[G] _ [A]i,j’ J < n;
Yoy, j=a+l

(EAH, 72 A e —2IRAMHIA—%] B, REIRSTHRKNMEG) 1 AT
—MTHNIEEN r BB, (BIEETHIIEEN r+ 1 RTFE.

() & G WRETHNRIEEN r+ 1 75, N AX = B GfiR. #t—0Hh,
Lr<n W AX = BHEAME— % r=n, U] AX = B If#EMHE—.

Q)& GE—MTHNRXIEEN r+ 1 978, W AX = B IfiRt.

e, BAMEEERITHS: 24 AX = B Bk, B’ATREE AR, IER
EHIfE.

WARB— PmxnPE. B BE—Tmx 1 % AX = BH#E.

H A=0,NK AX = BEfRE, 8 B=0. Ik, B4, 51 nx1FEED
B P A£0. 18 AF—MTAIXAEER r K10

T:A(il’m’i’>

Jis sy

GEF 1<y <o <ip Sm LSy <o <y <o), (RIHATAURAEEA
r+ LSRR SRS T, B rxon B

U= A igy ey,
l,-,n)’
V=B<i1’m’i’>_
1

5—"1Prx1
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EEE, UG MTAREEN r L FFET.
FATEE EIIHE. N T TE4H AX = B, Bl

[Aly 1% + [A]y oxp + --- + [Al} ,x, = [Bl} 15

< [Aly1x) + [Alyoxp + -+ + [Aly X, = [Bla s

([Aly %) + [Aly 2%y + - + [Al, px, = [Bly s
TATEHE T B0 m N FTRIIE i), iy, -, i, DR A2
([AL; 1 x) +[A] 0%, + - + [A];, %, = [B]; |,

) [A]iz,lxl + [A]i2,2x2 +-t [A]iz,nxn = [B]iz,l’

[A]; 1x1 + [A]; %0 + - + [A]; ,x, = [B]; 1,

BlUux =v. 45, BITELIEA T, UX = V EEZ AX = B IR, od
R, AX = BWREAAE UX = Vv IR, RAEE N A E2EE R B 5
FH. X LER, AX = BIR UX =V BHREME AL, 158 AX = B [Ufi#
FIAR, HY TR UX =V IR AZ.

% r=n, WFHNTEEH Cramer AR, BIFIEH UX = Vv BIME—RIE (E
B2, MU Z2—Drxr)

= 5@ adj (U) V.

BAM s BRI R R Uk, V) 2R rx1 Vv R U W5 k 5155
AR, Tl
L _detWik V)
k det(U)

TN&Er<n BNTAFHGTEA UX =V FIFTERIAE.

EE1M7 RV ETrx1BERUZB—DrxnfE Ebr<n HU
B—"MTHNRIEZH r T

T = U<.1,'2,...,r‘ >’
.]]ajza “".]r
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Hf1<jy < <j, <n M1, 2, o, n BBR jy, jos -+, J) JE, I n— r DL
FATMDNEIRINNIX 1 — r DECH joy, -, Jip R U BF 1,2, -, n 35102

Uy, Uy, *++, Uy,.

(DB, ey mn—r NMEEAFnx1FEC, HA
det (T{k,V}) Z . det (T'{k,u;,}) N
J 1 . T~ X/
[C]jk’l — det (T) r<t<n ¢ det (T)
Cjk’ k>r.

HT{k,Y}) ElArx1 Y R T W k GIRRIE MUC =V.
Q) Enx1BEDEEUD =V, WHFEn—r Mhe; - c;

det (T{k,V}) Z . det (T'{k,u;,})
Je

[ D]jk,l _ det (T') det (T')

7
r<t<n
Cje> k>r.

WANEN, UX = V BB PMRIAIB (1) FRIARER.

W () FMTAIREHBEEUX =V H

r

DL, x, =Vl = Y, [Ul,,x,

=1 r<t<n

Hrp=1,2, -, r, NAELFZES r D r 70 <1 IROTREEREI T RA

Z [U]p,jfyf =Vl = Z [U]P’jfcjf'
=1

r<t<n

AR, BATTATE

b
»|_
T . —V_ Z ijujf.
. r<f<n
Yr

KA det (T) # 0, #2, HH Cramer AT, F4E r DL Cjis Ciys t0s € G

Jr’
r

D W, e, =Vln— Y, [Ule,

=1 r<t<n
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Hrh
I
¢, = et (T) det (T {k,V — r;ncjfujf}>
_ 1 1
= Ga @ TV D - «ZS ¢;, det (T{k,u;,})
_ det(T{k,V}) Z . det (T'{k,u;,})
det(T) &4 ¢ det(T)
M

n
2 [U]P’jfcjgf’ = [V]p,l
=1

ERECl,  =¢;, . FILLUC=V.
QEDIEEUD=V. N

n

YU, [D), = V],

=1
M
Y [U1,,ID);, =1V, = ) [U],;[Dl,, ;.
=1 r<?<n
Hlc;, =D, . £ > r. G774

Z [U]p,jfyf =WVl - Z [U]P,jfcjf'
=1

r<t<n

(1), FATAIIE

_ det(T{k,V}) Z . det (T'{k,u;, })
Vi det (T) Je™ det (T)

r<f<n

HA ke =1,2, -, r, NE) 22— 55—, y, = [D];_, &1
h det (T) # 0, 2, H Cramer AT, 1X —2HfEN EHEFIAY, Bl

_det(T{k,V}) Z ‘det(T{k,ujf})

LB
Dl = et e det (T) L5,

r<t<n
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TEE, L r=n, FRIGEEE TGS r < ¢ < n. BRARREERN, A
2, FEAn

WG

r<t<n
FIZE 0. FRXNE, BTG —HEE r=n5 r < n X°NMEE NERY
NI
EE1M8 BV 2 DrxI B IRBUEZENrxnbf, EFr<n, HU
BG—MTHNRIEEW r P15

T=U<_1’_2""’r.>,
JI’JZ’ ...,Jr
Hf1<jy < <j, <n M 1,2, o, n BBR jy, jos -+, J) ST, I n— r DKL

BATMWNEIRIIX 1 — r DB jogys s e TR U BB, 2, o, n 51
Uy, Uy, o, Uy A, UX =V RGN

det (T{k,V}) Z . det (T'{k,u;,}) <
=1 d@® Gz ded |
Cje> k>r,
Hefre;, e AR n—r DML
&a, BAVEEEX U R T LM R R F 245 R
FE1119 B AERmxnfE RBEmx1EAFE—Tmxmn+1) G,

Hrf

G = [A],‘,ja J <
Bl j=n+l

CEfEHL, £ A BRE —FIREMIMA—2 B, REIRSTRIIE G) 1R AR
—MIANAIEER r P 0, B A RAETHIREFR r+ 1 KT IRGHE
—MTHNRAEFRY s K705, (B ¢ IREITHIRAEFR s + 1 RTFFE & X 2
ARFHY nx 1 FE.
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() K5 A2 GHTFFE B AWNFHENE GRIFE N s=rs>r

() % s>r, M AX = B T, it 2, &5 AX = B A, Hs=r.

B3) & s=r, M AX = B A 2, & AX = BT, & s > r.

DiEs=rMAX =BEMRE.Er=n Nl AX = BWEHE—; & r <n,
N AX = B BfEAME—.

(5) W A £0. % ABF —MTHNXIEZWN r R+

T=A<’:1’i.2""’i.r>

-]1’-]2’ ...,Jr

1<l <o <y Sm 1<y <o < < ), {2 G EATTHIRAERN
r+ VTR M s = r. W AX = B Ff.

2 rxnlg
1,2,--,n
T, AL T 9 U 89— MTAIIEE r 7P FHId rx 1 FE

y =g,
1

Mux =V B, AX = BIER UX =V U, HUux = v U2
AX = B fi&.

M1, 2, oo, n BBR iy oy o Jy S, T 0 — r DEL BATI BRI X
n—r N oy, s gy BEU YL, 2, o n 3812 uy, uy, -, uy,. A,
UX =V BIf#E (BN AX = B HIf#) 18N

det (T{k,V}) _ Z . det (T'{k,u;,})

det (T) Je ™ det (T) S
xjk = r<£<n
Cje> k>r,
Hebre, oo RAEAE n—r ML T Y)Y BB rx 1 Y T 8931 k J5

S2IHME, H x; = [X1;1.i = 1,2, -, n.
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129 H m 1 n o <1 REEERBATELA (5)

A ATRIEFNE. AEATARIMERL T FZNE (HHE, R
W BN “IEENE” HIT).

T IREHRMCE G T B, RAC R T IBHN = N EE
FAJ [P

(1) — " TT FEE TN A 2

(2) = MEMETTIEE A R, HAR 2 A IE—2

(3) — M TT IR A RN, BATTUAEE & Y 2 BB g2

BATAATAIREE TIX= R, (F 747N — DS, b, B
weHh, 48 T — MR, BT A E—ETH KU e e e G A #, A
A AN EL AT

Ak, WE— 77T RO 2 2 B EHE: 3 RFERITT4I50
HI BRI AR 6 T, 1 4 HFERITTHIAY BRI A0E 24 T0. Fr A, 18
Cramer A~RAKE, FATXAE T —1 “BILHY” BHIR.

B8, AR EERN. 8, BiB12E, (45— 1M A, DFERE—
HIAETEEEL r, 8 A B—DMTHIAEERT r HTFE, 2 A ZETHIHFEEH
r+ 1 1B BRI R EIRE, 1 r BEEN), WETTNEER T — 14
Z, R RIG, TR T RE, &I (a) A ATEIE S BT A, J28—1
Wik E, H A5 E BMEFRBIFE; (b) “1& 4002 BRIHE 7 FER 7Y, &
BUDRITHE R (B, 0L R T BREVIRED); (c) E FIREAETTE, EE R AT
HiZEH. T2, BEaX MRS AR, Bl — N EHFaLt a4
Hit, HEEAEE %, 0] DAL EE .

BotiiIX 2%,
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1.30 Binet-Cauchy AT

A ATRIEFNE. AEATARIMERL T FZNE (HHE, R
W BN “IEZENE BYT).

BCVF, (F7) BERITAIZNS FERYRR R E SOUBRE 2% 1Y, ERFERYRL B DI, I,
BoRFLL. AT, ENMTE P LERAR.

B AR— DN mxnlE BRE— nxmE RIEERTIRE N, BA Z—
A n R, e H T8

I 1120 (Binet-Cauchy AR) & A, B 775/ m x n, n x m FE.
(1) & n>m, N det (BA) = 0.
Q)& n<m N

det (BA)

= > det <B<.1’.2’""n_ >>det <A<J1,12,"',Jn>>.
1€j1<jp <+ <j,<m J1:J2s s Jn 1,2,...”1
FAHL HF no=m, MATEG R 1<y <jp < - <jp SmHTjp,ja s s
2 HHEER 1,2, -, n, 1)

B 1,2, ,n 1,2, ,n
det (BA) = det <B<1,2’ ,n>> det <A<1’2’ ,n>>
= det (B)det (A).
T A BIBN B, R4

e

f5l1a21 %

7 10
1 35
A= , B=|8 11{.
2 46
9 12

AXERH,

=130 68 106].
33 75 117

100 136

27 61 95
76 103
AB = , A
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HiEHSE, il

det (AB) =76 - 136 — 100 - 103 = 36,

det(BA)= 27-68-117+4+30-75-95+33-61-106
—-27-75-106-30-61-117—33-68 - 95
= 0.

s, ATEI A 2R E 2409, 1A Binet-Cauchy A, FHitH
Bl
KA A, BRIRST 25 2% 3,3x2, T 3 > 2, H4E (1), det (BA) = 0 (IF
=3, BA & 3 %[%).
[R5 2 < 3, 1, iR4E (2),

]]1

() (o) () )
oo (1)) (o(23)

XE, BEEFEE]L EEEM <1 < Jjy <j, <37 W (. g A= (1,2), (1,3),
(2,3). THES

2) [1 3] 1 (710
A i = s B ’ = s
) 2 4 1, 8 11
(1 5] (710
(12 - (13 2 ,
1,3 2 6 1,2 9 12
3 5] 8 11
(12 _ (232
, 4 6 1,2 9 12

M

det (AB) = (=2) - (=3) + (—4) - (=6) + (=2) - (-3) =
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51122 %

R
[38 52] [36 87]
AB = . BA= .
55 74 32 76
AIPLES, AB #+ BA.
A4, det (AB) = det (BA). — /7 H, BA 1] EAEKILE:

det (AB) =38-74 —55-52 = —48,
det (BA) =36-76 —32-87 = —48.

%5 —77 M, Binet—-Cauchy A= F5H,

det (AB)

det (A) det (B)
det (B)det (A)
= det (BA).

EeTs, BIRIEZ AT A,

e IR AT, T2 =S5, WX =N S LAY AT =1,
BAE—EEZH A
EE130 RARnTEm= ). % jy, jp, s j, AT n FIIEEEEL,
HERER. M
det (A)
Z S(il, iy, in) S(j1,j2, ajn) [A]ilajl [A]iz,jz [A]in’jn.
1<iin, iy <n

i1sin,esiy BAKHIE]
E:X Jl’ J2’ ) .jn yg 1’ 2’ T n’ #E%ﬁ%” S(1,2, o 7n) = 1’ ﬁ

det (4) = Y sy i) [AL G [AL e [A]
ISil,iz,---,in<n

i15i,siy BAKHE
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EEE 1.38 i& n é&lz$ A E/‘J§IJ 1, 2a Y n éj\jnj”yg a]a aZa R an~ ]\’Q f]a fza
e € NI n Y IEEEEL, HEARHER. 1

det [afl, g,y afn] = s(£1,0,, -, C,)det (A).
HIAE, REF R = LT

1123 W CHnxmBE Hm>n R CB¥ 1,2, -, m 2504 ¢,
Cyy oy Cpp L Ky Ky, oo, K SEANET m BIIEEERY, B EAMEE. & jy, oy s Jy
I ky, ky, -, k, B EIRHEZ. T

det [Ckl’ Chyr ™o s Ck,,] = s(ky, ko, -+, k) det [le’ Cjprtts Cjn]'

W &k, TE ky, ko, o, k, RIBREEA jy, o, -y j, BHINLEDY f(k,)
(t=1,2, -, n.FE fG) =t HH, &k, <k, 8 fk,) < fk,). K&
K, fk,) < flky), F k, < k. GRA— D REIERBIGIBIIEERE. & m =9,
n=23. % ky, ky, ks 7019 8,9, 6. A, ky, ko, ky FIBEIREES jy, jos js 72 6,
8,9. 8 f(ky) = f(p) = f(8) =2, flky) = f(j3) = f(9) =3, f(k3) = f(jy) =
f(6) = 1.) MIT sgn (k, — k) = sgn (f (k) = f (k).

TEFE G = [cj . c)po vy L WG HIBN L, 2, -, n TP g1, 82, -, g, W

[ekys Cryo oo e, ] = (85 h)r 8riky) " Btk
e

det [Ckl, Cys "t s ck,,] = det [gf(kl)’gf(kz)a ’gf(kn)]
= S(f(k1)7 f(kZ)a tty f(kn)) det [glng, R ’gn]
= s(ky, ky, -+ k) det[c; ¢, 1. UEEE.

EIE1126 WD NmxnlE BHm>n %iy, iy, -, i, & 8L mIE
BEEL Hoiy <y <o < iy T

)
], 2’ P )
> stky ke k) (D] 4[Dy, 5 -+ [Dlg e

kyoky ook, B

i1si,e iy, FIHEF
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W 1%
H=D<i]’i2’m’i”>.
1’2’...,,1
Kxﬁ%tﬂ’ [H]u,u = [D]iu,u'
I fG) =t =1,2, -, n). &k, kyy e, k, SE iy, iy, -, i FI—DHEF.
B2, £y, fky), =, k) FB 1, 2, o, n BI—DHEF]. IR, & vy, vy, -,
Oy 5B 1,2, e, n BRI DI, Wiy iy s s iy R iy, i, ooy iy BT DS IF

B, % k, < ky, 08 f(k,) < fky). RIS, # fk,) < f(ky), B k, < k,. M
1M sgn (k,, = k,) = sgn (f (k) = f(k;)). B

g (o157
1,2, ,n
= det (H)
= Z s(f(ky), f(ky), -, f(ky)) [H]f(kl),l[H]f(kz),z [H]f(kn),n

kyukoy ek, B

i15ig,miy BIHEF
= Y. stky kg, - k) Dy, ([Dy, 5 -+ D]y . IEEE.

kyuky,eee ke, SB
i1sinyeesiy BIHE
EIE 1125 & n < m BB fky, ky, -, k,) (EH ko, ky, ok, 33 1,2,
Tt m) Eé\ % kp = kq (1 < p<q < n)’ )I_I\IJ f(k]’kza o ,kn) =0. ﬁlz/é\

Z flky, ky, -+ k)

1<ky Ky, <m

- Z flky ky, e k)
1<k1,k2,---,kn<m

ky.ko,-ek, AR

D Y fle k).

1<) <jp < <jpSm  ky kg, .k, 58
Jisdasesin HIFES]
IE o BIMERTATA, B — D E G 5 — DR TEE R, B
M m DAFEEEBRIRRFERIE n DRV Ly, ky, -, k,, TATATPUX
FE: SEMINBIRRMIX m DNEERIE n DAFEIIEL )y, jy, -, J,, FERIRRE
HPEIX n DNEREIHES &y, Ky, -+, k. ITRAE— DKL ==
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IWFE, XA TUERA Binet—-Cauchy A7,

IE W B2, -, m HIZ by, by, -, by, I ABIFN L, 2, -, n 57 ]
& ay, Gy, -+, a,. BB

BA = [Bal, Baz, cee, Ban]

m m m
= [ Z [A]kl’lbkl’ Z [A]kz,Zbkz’ Tt Z [A]kfvnbkn] .
k=1

k1=1 k2=1
FATHR 2 &,
det (BA)
m m m
= det Z [A]kl,lbkl’ Z [A]kZazbkz’”.’ Z [A]kn,nbkn
k1=1 k2=1 kn=1
m m m i
= Y [Al, det| by, Y [Aly by, D [Alg by
k1=1 k2=1 kn=1 .
m m m i
= Z Z [Alg, 1[Alg, 2 det | by by, -, Z [Al, bk,
ki=1k,=1 ky=1 i

= Z [Aly, 1[Alg, 2 [Alg ,det by by, by 1.
1<ky ke ky<m
12 fky kg, e k) = [Aly, 1[Al o = [Al ,det[by by .. by 1 RAE(T
FIREIAZEENE, Y Ky, ko, -, k, FE ZNEREREN, £k, ko, -, k,) = 0.
D) H5 n > m, W ky, ky, -+, k, HUEE AR R ). BT, & — 0
#ESE 0. # det (BA) = 0.
(2) & n < m, A2 det (BA) T

> DY Al (Al - (AL, det (b by, by 1.

1)1 <jp<-<juSm iy iy, B
J1odnsreesdn HIEES
RN 1< jy<jp < <j,<m Bk ky, o, ky & jis jo» - ji, FIHEF,

det [by,. by . by 1= s(ky, kg, -+ k) det [b; b, -+ b; 1,

jl’ j2’ n
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M det (BA) T

> detlb; by b, ]

1<j1<ja <o <jpy$m

Z stk ko, -+, k) [A]kl,l[A]kz,z [A]k,,,n'
Kk, k,
J1ndaseesdn BIHES

Z s(kys ks oo k) [Al 1 [Alg, 2 -+ [Alg
Ky kg, ke, B

1o sdn FIHES
= det (/172 J))
1,2,---,n
FHERCEL BUH 1<y <y < - <, < m, B HFRERYIC SHE L,

18> bjys w0y, 1 = B< L2eon >
l " J1-J25 5 Jn

MIT
det (BA)
= > det <B<.1"2""’”. ))det <A<J1,J2,“',Jn>>.
1<) <jp <+ <j,<m J1sJos s dn 1,2, ,n

IEEE.
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1.31  Z=f5
11126 & A JE n . 1% k B SKIE: det (kA) = k" det (A).

XH, BRI — M RATHIE0E HTTTA.
A, SelrlfEE X

ENX122(THIR) BAZnME = 1). EX ARTHIR

[A]1,1, n=1;

det (A) = n
e 2 (=D)AL det (AGD), n>2.
i=1

IE FRAVHECATGTR RIS, B k. BAAt, 12 P(n) yanidl
SHEAT n 2B A,
det (kA) = k" det (A).

M, FATH B R A EREEL n, P(n) 2 1EFHRY.
P() BIEHERY. (B 1 2% A = [a]. AR, kA = [ka]. FITEA,

det (kA) = ka = k' det (A).

ME, BAMRE P(m — 1) B 1EFR. TA1ZEIUE P(m) 2 EFARY. (FH
mME A E kA A 1 BT, B

det (kA) = Y (=)' [kAL, det (kA1)

Juy

™=

I
—_

(=1 k[A]; ; det (kA1)

1

FEREL B (kA1) B m—1 2005, 3 H, THERIE, (kA1) = k(A|1)).
M, ARBE R,

det (kA)[1)) = k™! det (A(i|1)).
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Fir A
det (kA) = ) (=D)*K[A], k" det (A(i] 1))
i=1
= k™1 Y (= 1) [A],; det (A(|1)
i=1
= k™ det (A).
FItCA, P(m) 2 IEWRAY. FRECAVAGIRIREE, FRIEanBlNaL. T

SR, A A H A RIREE. 35 RS L iis AT AR TR, e RERR
8T BRI A L R

FEVFE— P BIRT, Th B ELR K FERHTIC S,

EX 1127 % A B, C,D 7Rl mxs,nxs, mxt,nxt [ FANLIE,

s
A C
B D

TR (m+n) X (s + 0)-FF M, BXHEATAED m+n BRUEREG 508D
s+t BUIEREEY j,

tean, 1%
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oo |28 30 32 34 36
129 31 33 35 37|’
38 42 46 50 54
39 43 47 51 55

D =

40 44 48 52 56|
41 45 49 53 57

il
10 12 14 28 30 32 34 36]
11 13 15 29 31 33 35 37

[A c] 16 20 24 38 42 46 50 54

B D 17 21 25 39 43 47 51 55|
18 22 26 40 44 48 52 56
19 23 27 41 45 49 53 57

WA B C,DOAlEmxs, nxs, mxt,nxt [ B
A C
M = .
B D
AMERE, #5 i <m, H j < s, N

Ailj) c<i|>]

Ml = [B(Ij) D

Hrh B(|)) F#nERR B Y j EREIRE (RERBRERTT), Ci)) bk
C AT i IF1R2IMEE (R EBRERIA).

511128 & A, D PRI n, 1 B % C & nxt B SRIE:
A C
det [ ] = det (A) det (D),
0 D

HPZE AR 045 t x n T/E.

POEIE M 7E AR, IR 92225 (17) T4 20, SR FRERL
i8] EA AR L L.
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IE PATHEATGNRIERAI S, B 6% D. B AR, & P(n) Judnil
XHEAR] n 2B A, AT nx 1 B C,

A C
det [ D] = det (A) det (D),

HAIZE AR 045 t x n ZE.

M, FATH B bR A EEEEL n, P(n) 2 1EFHEY.
P(1) Z2IEHR. 1% A = [a]. 18

o
J = ,
0 D
HAZE AR 045 1 x 1 . N

det (J)
141
= Z (=D, det (J (] 1))
i=1
141

1
= D (DI det (JGEID) + Y (=D det (J (1)
i=1 i=2

141

= (D" det (J(1D) + ) (=1 0det (J (] 1))
i=2

= [A], , det (D)
= det (A) det (D).

A, BAURE P(m — 1) 2 1EFRY. FATEIUE P(m) 12 EFBRY. TE
m 9 Al
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HAZE NARI 045 t x m ZFE. N

det (M)
m+t

= Z (=DM, det (M (i[1))

i=1

m+t
= Z( DM det (M) + ) (=D [M], ; det (M(i]1))
i=1 i=m+1
m+t
= Z( DAL det (M) + ) (=D 0det (M(i]1))
i=1 i=m+1

—1)*[A];; det (M(i]1)).

Il
Ms

=1

TEEA1<i<m,

MGl [A(Ql) cgl)] |

HAZERAR 045 t x (m — 1) FHE RIEEE,
det (M (i|1)) = det (A(i|1)) det (D).

NI]
det (M) = Z (_1)i+1[A]i,1 det (A(i|1)) det (D)
= (Z (=D)AL, det (A| 1))> det (D)
i=1

= det (A) det (D).

FITLA, P(m) J2 IERARY. EECA VAR B, RREanlplar. =3
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1.32 La lasta leciono

A ATRIEFNE. AEATARIMERL T FZNE (HHE, R
W BN “IEENE” HIT).

IXJ8 “Bfg—IR”, la lasta leciono.

X B 58 T AR, RAVTHINIRRESE T AT gE A8 “FRIERETS
R A AT, XA A, MRS e, TR RN T AME. b
an, e IRAVIRAR fT, Al DU — i S et &k

AR DLAI B SRR, DA BT R EC VN 102 A Y.

S, TP — (WPOER) (E&E &R “REFE, A2 “FE (4R,
“TTkE BN,

ST, A= 1 x n BE—DTIAE, = mx 1 FE3—4HA
= [TrESYmEr g — IR & AN, SPREEN, AMEREZL
APk, IR E RGN 8 7.

TR AW (i, j)-TCLA [A), . IS B IR HERRRY; F H, TATE=ER]
H LSS AV RS A LEZRAISCF, W 3A+4B (4 A, B ZFRIRSTH
B, H77 I EI &

[3A +4B];; = [3A];; + [4Bl;; = 3[Al;; + 4[B]; ;.

HL, St 20078 AHICS [A], MARRIRATILS o (EEEF],
RXILEAIES):

I VA S (Al [Aliy - [Al,
ar; ayp - ay, | |[Alhy [ALy - [Aly,
Ap1 A2 Ay [A]m,l [A]m,Z [A]m,n

T, AEWEIET, A B (2,3)- 702 a3, B (4,2)-T02 by B2, % i, j I
—ANTREW “BA ST FOR, MBS Hl, € B9 (11,9)T52 ¢ . H
H, XMOS, BREER BT FoR. LA, 8 A, B 2RI mx s, s xn .
S, 5 AB 11 . J)TEN aby; (FA, abyy, SR, ZHORAES— 18 0
B B I (i, j)-TC by IBY, T € = AB (FhE, J AB B /N&” ©), Bl
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AB W (i, j)-TT
Cij = ajbyj+apby; + - +a;b

isYsj*

—EEEAHIES [, AES (), REEEER, fER— 1

apip 4y ot 4y app a4y
dyr Gyy tt dgp | | G211 G2 o Qyy
A1 Gy o Ay Aul Q2 = Ay

—EEEHAKEN T 78 0 BR—1E/.

—EEERAREN TFE E RR— DA —SEEHT 1 /R
— DAL,

— LV AR X 7 RoREE. BARH#, {115 A, B,C, E, 1,1, 0,0, x,
-, M2 A, B,C,E I,1,0,0, x, ---. IX{FHIX 73 TSR 2RISR, =
I, TR S FEAERE RS, M0 5 — o2 ENRIE F .

—LEfEE, SR, B— 175 A 89174158 det (A) 9 Al & A BITTHE
BEE H, MEILS

app 4y o 4y app 4y ot 4y
dy; Qpy vt doy| || Q21 Gt Ay
Ayl Gy = Ay, Ayl Qo o Ay,
VI L
a a cee a
— det |92t 922 2n |
Ay Qo " Ayy

HLSL, P s, T8 R I T2, (T E T TR EL&ID S,
—EAEEIMTAIAN, 28RN “RT0 5 RE8RT0. @i, —1
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FTME A B G, ))-TE 0, BT M, ,, BATFIR
TS S A N WY I W

ai11 v Qi—1j-1 Qi—1,j+1 7t Gi-ln

Aiv11 " Qiglj-1 Gkl j+1 7 Gitln

a

nl 7 Gpj-d Apj+1 " App

— T AR G J)-TC a; IREERTI A, (CEEFIEEN C ). 2
(DM, ;. T2, AR, SHERAEE n BIIERE, j,

|A| = (—1)i+1ai,1Mi,1 + (_1)i+2ai,2Ml‘,2 + -+ (_1)i+nai,nMi,n

= (—1)1+jal,jM1’j + (—1)2+j612’jM2’j + -+ (_1)n+jan,jMn,j,

|Al = a;1A;1 + ;24,5 + - +a;,A

i,n‘tin

= al’jAl’j + az,jszj + b + a A

n.j<in.j:

BRAE VXS, RGN T FHEREIES (— /AN AR T
FERIIES). HSL, R A2 TFERITHIE: M, ; = det (A(i]))). X2EXR, T
AR T, WABSIAREBR T T HH, TABLEZRIPE.

—EAEET T A BTEE adj (A) A%, B <A (D <H BLAERERE)
N “FERE” “HERERE.

FAEE, XL, AT B AAE Y H A Sk _ERRT S

iJa, BARU, AT HIF A J BB TR ATHIREMA 2 5 LA E A
B A Y, 28R AR RIS R SCRR B R EI B 22 Y118

PABIX 242, L.



IR A 2752 R=

ARE, AT 2 T 2 IR

135



136 s A 2702 Ik
Al EF
HTTRE, B X

air 412 413

a1 ayp 02,3‘: Q1102033+ a1 50y 303 + a1 30,103,
daz1 4azp 433

—ay,1023032 — 41201433 — 41307743 1.

AT HRBI . HIE 6 T, B — IR E AR AESIRY 3 DRI, 3R
TR 317 3 PINEEREME S, 1ER—1 3 1T 6 FIREER. A L&
NI fa sk (SR£R) _ERIBUINFIRIFIR A L2 A NI ALk (84 L1
LA CRE AN EIDSE

+ + + -~ - —~

a arn ars aip arp a3

az1 %) a3 a1 5%) a3

\< P \<
P AR »

as aszo ass as aszo as3

AREER B FRRE L IXZRDY, ERMATE E, TA T TR, A
EFTE RISEEGETRE (15 SEECE) FRAR (LL, RAEAESEEL x ff x* = —1). (B,
PATVE ] IE R BUEITAR. B,

TEAl Bz2EW FEER wlf w =z

AR, BATEZE TR, BAEFAEAE, & PLEHERE (E5E
) TR A, 2P, BlHA

EEA2 Wz ZEN FEEHvE S =2

FEIE, BALAUERDX AN 1. R AE R AEN, (B2 “XHEMIRY R
SEE y, AR x i x? =y 5 KHEMBIREL y, DEFE u o’ = 7
AR, BRI FATZEITIC RN A FH AR E 1A HIRIE.
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T, FREM RN EAHBIREZER.
EIEA3 Ka b xzEH Ha#0. M

(ax + b)> — b*
_—

ax? + 2bx =
Kl B a = 1, %1

x2 + 2bx = (x + b)? — b

UE
(ax+b)* —b*  (ax+b+b)ax+b—b)
a a a
_ (ax +2b)ax
- a
= (ax + 2b)x
= ax’ + 2bx. UEEE.

FIEAL Ha b EEFN

a + b = (a+ b)(a® F ab+ b).

IE
@ —b=a—ab*+ab* - b
= a(a®* — b*) + (a — b)b?
= (a — b)a(a + b) + (a — b)b*
= (a — b)(@* + ab + b).
&G, b —b, IS H — DR UFEE.

TEAS5 Bo=1+iV3)2Me*+o=-1,Ho’=1.
E BFEF 20+ 1 =iV3. FH, A4

4 + 4o + 1 = =3.
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Gics i
e FEHN1=1"=0o=0-1,W
P =1+@-P)=14+w-D@*+w-1+1>)=1. UEEE.
EEBA6 %a bEELH N

@ +3a*b+3ab* + b° = (a + b)°.

a +3a’b + 3ab* + b’
=a’ + b + 3a’b + 3ab®
= (a + b)(a* — ab + b*) + (a + b)(3ab)
= (a + b)(a® + 2ab + b?)

= (a+b)’.
/o, # b 9 —b, BEH — D3 IEEE.
FHEAT BabcBER Ro=(-1+iV3)2 N

@+ b+ —3abc=(a+b+c)d®+b* +c? —ab— be — ca)
=(@a+b+c)a+wb+ a)zc)(a + w’b+ wc).
Uk
a> + b + ¢ —3abe
=a + ((b+ ¢)® = 3b*c — 3bc?) — 3abe
=&+ (b+c)’ = (a+b+c)3bc)

=@+ b+o)a*—ab+c)+(b+c))—(a+ b+ c)3bc)
=(a+b+c)(a2+b2+c2—ab—bc—ca).
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4(a2+b2+c2—ab—bc—ca)
= 4(a® — a(b+ ¢) + (B> = be + ¢?))
= (2a)* —2-2a-(b+c)+4(b* — bc + ¢?)
=Qa—b—c)’ = (b+c)* + (4b* — 4bc + 4c?)
= (2a— b —c)* + 3(b* — 2bc + ¢?)
=Q2a—-b-c)*—Qw+1)*b-c)
=QRa-b-—c+QRow+1)b—-c)2a—-b—c—QRw+1)(b-rc))
= (2a + 2wb — 2(w + 1)c)(2a — 2(w + 1)b + 2wc)

=4(a+ wb + a)zc)(a + w’b + wc),
¢

@+ b+ ¢ = 3abe
=(a+b+c)(a2+b2+c2—ab—bc—ca)

= (a+ b+ c)(a+ wb + w*c)(a + &*b + wc). JEEE.
A8 % x, b cBEH Bo=(1+iV3)2.1
x> = 3bex — (b2 + ¢*) = (x = (b + ¢))(x — (wb + @*¢))(x — (@b + wc)).
iE R ENEEM a, b, ¢ PAx, —b, —c. JEEE.

ANEFE AR ARG 2 YRIGAY 1 7T 3 IRTT L.
EARH, % AP+ Cx+ D=0 262 IR 1 T3 IRSGFE (A #0). DA A
ERAFER M, &

X+C'x+D =0,

H Cc'=C/A, D =DIA. & C' =0, Xt EF L HRRE. i C’ +0.

EEFTEH
—3uv =C’,
—@W+vH=D.
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G BATRERRE— M u = uy, v = vy, BUb, ¢ 79 uy, vy. N
X} +C'x+ D =x>=3bex — (b + )
= (x = (b+ ¢))(x — (Wb + ®*¢))(x — (0*b + wc)).

XFE, BATRAREN T x° + C'x + D' = 0 [
WA, PATHZE T EA

—3uv =C’,

—-@+0vH)=D"
BAEHIE, B u=uy, v=10v, 2T ENEETLMER AR C' #0, H
—3u0U0 = Cl, li—fk UO = —36‘70 }\)\ﬁﬁ

"3
—u(3)+ « )3 =D'.
27u0
e 178 2 R
’ , (C,)S
D'z — =0
z°+ D'z 77
HIfE.
BATHED, 1 T2 RAGEEE — M. T2, TRMTEEE z, &G
> c
zg+ D'zy— > =0.

FFSLITHR, ATAL FFE— NG b 68 5 = 25 FIIE ¢ = -5 FHERIE, JX 41
b, ci&E —3bc=C', H (b’ +c)=D'.

EIEA9 EEHMHELT, F—1 1 It 3 IRTTIEE AT Yk 2 (RIGHY

TR
IE EX17733?7\7%7@Ax3+Bx2+Cx+D:O.ﬁxU\y—%,ﬁ
B? 2B> BC X
Ay +c-= D - == =0. ==
y+< 3A>y+ +27,42 3A -

ATCA, Be L, FRATRI AR — 1 7T 3 TR, A, XMETTERT 7T
IRRE R, PR E.
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A2 27552 R=
& A, B,C, D, E, F NE¥. AN
flx,y) = Ax? + 2Bxy + Cy2 +2Dx+2Ey+ F

HHXE—M2 Q2R E A, B,C ZEVEHE—PNZEO0, FATW, fx,y) B—
N2 2R A, B, C 290, BATH, f(x,y) B— 27T <1 I H A,
B,C 270,18 D, EZVDEHE—1TTE 0, BN, f(x,y) 2—D 27T 1 IXF.
i A, B,C, D, E #5720, BT, f(x,y) 2 THFEL

EIEAI0 %A B,C, D, E,FNER L f(x,y) = Ax*+2Bxy+Cy* +
2Dx+2Ey+ F. 2, 2% A, B, C, D, E, F &0 0 i, XA EHKT (z, w),
f(z,w) = 0. IR, FHXMEMPIEER (z, w), f(z,w) =0, A, B,C, D, E,
F2h70.

IWE AT —E = AR, RN 0 BRI RYIRER 2 0. BATE 5 —HB77.
RE, MEMPELX (z,w), f(z,w) = 0. AN £(0,0) =0, # F = 0.
[N f(1,00 = A+2D+F = A+2D =0, H f(-1,00 = A-2D+ F =
A-2D =0, A =D =0.[AN f(0,1) = C+2E+F = C+2E =0,
H f00,-1) = C-2E+F =C-2E =0,8C = E = 0. &5, AN
f,1)=A+2B+C+2D+2E+F=2B=0,#{ B=0. UEEE.

EEE A-11 iﬁ Al, Az, Bl, Bza Cla Cza Dla Dza El’ EZ’ F]a F2 %B%Ei&. i&
fi(x,y) = A;x* + 2B;xy + C;y* + 2D.x + 2E;y + F, (i = 1, 2). 4., “FHEAA
Ei&xtj (Z, LU), '/Z‘ fl(Z, I/U) = fz(z, w)” *BM:—’I%: “Al — AZ’ B1 — B2’ Cl = CZ’
Dl = Dz, El = Ez, Fl = Fz”.

IE ¥

f1(x,9) = f2(x, )
=  (A; — A)X? +2(B| — By))xy + (C| — C,)y?
+2(D; — Dy))x + 2(E; — E))y + (F, — F,).

g(x,y)

fiti N EFRT g(x, y) HITA. UEEE,
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ENX A2 % f(x,y) = AX>+2Bxy+Cy> +2Dx+2Ey+F. EX f(x,y)
ENEEIFIFay

A B D
A=|B C E
D E F

= ACF + BED + DBE — AEE — BBF — DCD
= ACF +2BED — (AE* + CD* + FB?).

278 LRI f(x,y) WHAFIAZSEN 0 5BEHE fx,y) N1 27T
<1 IRARIE .

FBE A & f(x,y) = (ax + @y + a3)(agx + asy + ag). N f(x, y) BIH|
A o.

W B f(x, ), B

f(x,y) = AX*> + 2Bxy + Cy> + 2Dx + 2Ey + F,

/\EI:I
A= a;ay, C = aras, F = asdag,
2B = a a5 + ayay,
2D = ajaq + aszay,
2F = a,ag + asdas.
M

A= ACF +2BED — (AE?> + CD?* + FB?

= i(4ACF +2B-2E-2D) - %(A(2E)2 + C(2D)* + F(2B)?)

1
= Z(4a1a2a3a4a5a6 + a2a§a5a‘2l + a%a3a6ai + a1a§a§a4 + a1a§a§a4
+ 2a,aya3a5aqa, + a%azaSaé + a%a3a§a6)

L2 2, 2
- Z(a1a3a4a5 + 2a1aya3a4a6a5 + aya5a,a;
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+ a2a§a5ai + 2a,ayaza5aqa, + a%azasaé
+ a2aaca’ + 2a + d’aza’ )
243060, 14243050604 T 41430506

=0. IFE.

EIE AL ¥ f(x,y) = AX® +2Bxy+ Cy> + 2Dx + 2Ey + F HJH[HI5
9 0. MIFETEE £ ap, a, as, 4y, ds, dg fi

f(x,y) = (a1x + ay + a3)(ayx + asy + ag).
W 1%
A= ACF +2BED — (AE*+CD? + FB*) =0.

BRI,
(WDA=B=C=0.1

f(x,y)=2Dx+2Ey+ F =0Ox+0y+ 1)2Dx+2Ey+ F).
(2)A=C=0,/EB#0.1
f(x,y)=2Bxy+2Dx+2Ey+ F
=%(Bx-By+D-Bx+E-By)+F
=%(Bx-By+D-Bx+E-By+DE—DE)+F

= 2(Bx-By+D-Bx+E-By+DE) — 2 -DE+F
B B

2ED—-FB

_2 _
= B(Bx+E)(By+D) 3

2BED — FB?

E
= <1x+0y+§>(0x+2By+2D)— e

KRhAa=0 HA=C=0,i
A=0+2BED—-(0+0+ FB>=2BED - FB?>=0.
INiil]

f@JO:(Lx+Qw+%>®x+2By+2D)



144 fifs A 2702 k3

(3)A+0. M

f(x,)
= Ax’> +2(By+ D)x + (Cy* + 2Ey + F)
_ (Ax + By + D)* - (By + D)

+(Cy*+2Ey+ F)

A
2
= %(Ax + By+ D)* + %((AC — B®)y* +2(AE — BD)y) + #.
FA B — 3 20518
(3.1) AC — B? = 0. i, € = £ g
2 212
A=A-%-F+2BED—AE2—M—FB2
= —%(A2E2 —2AEBD + B’D?)
_ 1 B 2
= A(AE BD)>.
KA A=0,% AE — BD = 0. \\[fii
Ax + By + D)> — (D? — AF
fory = B D SO 22D
BEJIES d> = D> — AF. M|
f(lx,y)= %(Ax+By+D+d)(Ax+By+D—d);
Flx,y) = <1x+ §y+ D+d>(Ax+By+(D—d)).
(3.2) AC — B% # 0. ILi
(AC — B*)y* + 2(AE — BD)y
1 AE — BD)?
= B ((AC — B>)y+ (AE — BD))* — (AE - BD)? v BZ)
it A
(Ax + By + D)> ((B> = AC)y+ (BD — AE))*
f(x’ J’) = -

A A(B? — AC)
AF - D*> (AE - BD)*.

+ ;
A A(AC — B?)
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Foxy) = (Ax + By+D)* (B> - AC)y+(BD — AE))’ .4
)= A A(B? — AC) AC — B2
KA A=0, i
(Ax + By + D)*> (B> - AC)y+ (BD — AE))?
f(x’ y) = - .

A A(B% - AC)

WEH e JEG o = B - AC. K f = 222E 71|

_ (Ax+By+ D)’ (&y+ef)

Jf(x,y) "N v
_(Ax+By+D)* (ey+/[)
B A A

=%(Ax+By+D+ey+f)(Ax+By+D—ey—f)

_ <1x+Bzey+D:l_f>(Ax+(B—e)y+(D—f)).

4)C #0. 1
f(x,y) = Cy* + 2Byx + Ax> + 2Ey +2Dx + F.
& 2 70 <2 IR
glx,y) = Cx? + 2Bxy + Ay2 +2Ex+2Dy+ F.
HATE, MERE BN (2, w),

gz, w) = f(w, z).
FATTE g(x, y) BIHAFI:

= CAF +2BDE — (CD? + AE? + FB?)
= ACF +2BED — (AE* + CD? + FB?)
= A
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}‘Aﬁlﬁ, EEI (3), ??E/E@Z a, ap, as, 4y, ds, dg 'f%
g(x,y) = (a;x + ayy + az)(asx + asy + ag).

Fr A
f(x,y) = g(y,x) = (ayx + a1y + a3)(asx + a,y + ag). IEEE.

g b, BANSRNA T 1Y E A e #E:

EIEA % f(x,y) = AX> +2Bxy+ Cy* +2Dx +2Ey + F. % f(x,)
HIFIAIAN 0, MIFRATAATE Ho —A (B REHY) 2 7T <1 IR, Ok,
H f(x,y) BN ERE) 2 7T <1 IREIFR, TEHFI 8 o.

FAIE =M.
Bl A6 &
b(x,y) = 24x? + 20xy — 16y* — 14x — 26y — 2.

A, B,C, D, E, F 75I/& 24, 10, —16, =7, —13, —2. HILRTA], b(x, y) Z HIHI

24 10 -7
A=(10 —-16 -—13|=—434.
-7 =13 =2

FTRA, BATRE EN =4 T x, vy 1) 2 7T <1 RGEHIRA.

B A7 1E f(x,y) = X2+ Y2 RHEEH, f(x,y) BHBIRE 0. LA
fx,y) AICE N A RT x, y BY) 2 7€ <1 IRECHIFR.

HZ, XA <1 IR RECTRRER NS

SORAFAESREN ay, ay, a5, ay, as, ag TF

x2 + y2 = (a;x + a)y + az)(aux + asy + ag).

K x, y L0, 0, 10 = azaq. KIDYFETERE AIZZHLRY, BICYT1E a3 = 0.
Kx,yPA1L,0, 5 1 =aj(ay+ag); fNx,y LA -1,0, /1 1 = —a;(—a, +ag) =
al(a4 - (16). EE”J:[:EJ‘%D ay + g = a4 — ag, ﬁk g = 0. }\)\ﬁlﬁ aja, = 1. E& a, = al_l.
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FQX,yL\J\O, 1, %Dazas = 1.&&05 =a51.}\}\ﬁ'ﬁ
x? + y2 = (a;x + azy)(al_lx + a;ly).

Kx,yA1,1,H

a1+a2
2=(a;+ay)- ,
a,a,
&l
aj +a§ =0
Fir A

0= (aj +a3) - ai = (ayas)* + 1.

KN ay, as BSREL, ) a)as WR2SLEAHZ, FATHIE, EMAISLEAYF 7500 1
AHTREZ 0. X 2T JE.

x2 + y2 = (x +iy)(x —iy).
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A3 2I7c2RAFE4A
AN, AT A0 AR iy R
{fl(x, ») =0, A
f2(x’ y) = 0’

HA fi(x,y) = A,x* +2Bxy + C;y* +2D,;x + 2E;y + F, (i = 1, 2).
BATE— R

5 A8 i/ FRLH

fl(x,y)zxz—y2—4x+4=0,
fz(X,y)=x2+y2—2x=O.

fiey) =X =y —4x +4
= (x> —4x+4) -y
=(x-27-y

=(x =24+ Px-2-y).
4
x=2-y B x=2+y.
BRIZx =2—y 5 fo(x,y) =0, AT
Ly =1 B (x,y) =(@2,0).
B2 x=2+y5 fo(x,y) =0, Al
Ly =,-1) 2 (x,y)=(2,0).

Z2I6F, (1,1), (1, =1), (2,0) #ZfE.
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FHEEH £ (x, y) BHHI

1 0 =2
A1= 0 -1 0 =0.
-2 0 4

Fir DA, BEIGHE, £, (x, y) BASERIHCE 0 =4 2 7T <1 IR A, fo(x, y) BY
HHI

1 0 -1
0 1 0
-1 0 0

FITLA, fo(x, y) RIS 8 =4 2 78 <1 IREAIRA.

A2= =—1

AR, EBATRES 5 EH (A D) BI— DRI ZEMDN = 2 7T <1
FUHIRR, IBATAT R IR 1 7T <2 IRVTHE, AR H TR IR,
AN, AEATE R AR A 4 A B

5l A19  fETEH

fl(x,y)=x2+3y2+2x—ll =0,
fz(X,J’)=3X2—y2—4x—3=O.

AT 7T MR TR R, W T, %L £, () 5 folx, ) 8718
B TR, IR, TR BRI SIHIBIE, £,(x, ), fo(x, ) BRI B2

1 0 1
Ar=10 3 0 |=-36
1 0 —11
30 -2
A=|0 -1 0|=13
2 0 -3

BR, PATRIEB AR fa S st gt 77 F 2.
A, BAFHFAETEH AT
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EIEA20 %k ZEE NHERH A1) 5HEHE

{fl (%, ) + kf2(x, ) =0, a2

fo(x, ) =0
[ A
iE EETREA A B—DR (s,0). THE, f1(s,1) = fo(s,1) = 0. AT
fi1(s,0) + kfo(s, 1) = 0+ k0 = 0. TR (A1) NE—MREZ TIEA (A.2)
I fie.
PO K, AEETTREA (A2) =D (u,0). T, f1w,0) + kfru,0) =

fo(u,v) = 0. N f1(u, v) = (f1(u, v) + kfr(u, ) — kfr(u,v) =0 — k0 = 0. #
FIEH (A.2) NE—MERETTIEH (A1) HIME. TEEE,

HE EANER, FTREAE (A1) 5H5RH (A2) FIfE. I8, RESBUE YR
k, B FRH (A2) IE DN AR EM AT A 2 76 <1 IRNAIFL? F41]
HWE £3000) = f1(x,9) + kfy(x, y) BIHBI:

A, +kA, B, +kB, D,+kD,
A3 == Bl + kB2 Cl + kC2 El + kE2
D, +kD, E,+kE, F,+kF,

= A, + ¢k + ek + A,K5,

HAf, 4, 72 £y BPAGIK G =1,2), H

L= B2 Cl El + Bl C2 El + Bl Cl EZ N

CH = Bl C2 E2 + B2 Cl E2 + B2 C2 El .

A B DT k17T B IRA, 4, = 02— 170 B RAGHE. #Hit
#, IX B RTAER. i — D k. T, BATAT A “EB 15 IR EE (A1) [F
R TR (A2), TSR FEH (A1) BIAE.
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B A9 (5)  FRATfE I AR BE K A 75 FELE

f1(6,y) =x>+3y* +2x - 11 =0,
fo(x,y) =3x" —y* —4x -3 =0.

e B8 k. MEHRET A

f3(xay) = 0,
fz(X,y) = 0’

E

f3(x’ y) = fl(x’ y) + ku(x’y)
= (14 3k)x*> + (3 = k)y* +2(1 = 2k)x + (=3k — 11).

HE f3(x, ) BIHAHIEC

143k O 1 -2k
4y = 0 3—-k 0
1-2k 0 =3k-11

= (k = 3)(13k> + 32k + 12).
FITCA, FATTRTEN & = 3. 1]
f3(x,y) = 10x? — 10x — 20 = 10(x — 2)(x + 1).
Mifix =28 x=—-1. B x =25 f,(x,y) =0, AlfRH
=021 B (x,y=Q2-D.
PZx=-15 fo(x,y) =0, AlfiEt
x5,y =12 B (x,y=(-1,-2).

ZIE, (2,1), (2,=1), (=1,2), (=1, =2) EZfE.
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A4 17504 R5F%

FAVHNE, BICH, §—D 1 70 m 5 RERZ AT (R SRRy, Hp
m=1,2,3. BE, TEI— 1R 1 T 4 RFENTTIE.

FE—D 1 TC 4 IRJTHE Ax* +2Dx + Fx? +2Ex+C =0, HHFF A £ 0.
£ C =0, MBATAIE

Ax* +2Dx® + Fx> + 2Ex = x(Ax3 +2Dx*>+ Fx + 2FE).

FESEAE— 17T 3 A X, BIgH, Zal ey, Al 8 N3k, 1R
C #0.

BRE s B AxX* +2Dx3 + FX? + 2Ex+ C = 0 U—"Mi@ AN C # 0, iR
s # 0. AT

As2+2Ds+F+2—E+£2=O.
S S

FHIE AT, (s, 1/s) 52 2 6 2 IR JTRE4H

,y) = Ax* + Cy* +2Dx +2Ey+ F =0,
f1(x,y) X y X y (A3)
fHx,y)=2xy-2=0
1 — M.
SO, 1 (u, v) BIXDFTRRHAR—DNE. I, v = u. T
Au2+£2+2Du+2—E+F=O,
u u
&l

Au*+ C + 2D’ +2Eu + Fu? = 0.

W u B Ax* +2Dx3 + Fx* + 2Ex + C = 0 f—" M.
XOER, AT 2SR 1 IT 4 IRITIER R BN R 2 7T 2 IR 5 FR4H 1Y A) .
FHFEEE k. AE— DA TRA (A3) [R5 R

f3(x’y) = 0’
f2(x’y) = 0’
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Hrh

f3(x’ )’) = f](x’ Y) + ku(xay)
= Ax* + 2kxy + Cy2 +2Dx +2Ey+ (F — 2k).

P £, ) HIHIBIR

A k D
A= |k C E
D E F-2k

=2k> - Fk* = 2(AC — DE)k + (ACF — AE* — CD?).

Ay B KT kB9 1703 IR, # 4; = 02— 1 70 3 IRUTHE. FRIGHE,
XZ AT, B — k. AT, BATTRI A <Z757R7 T4, s sl 1 7o
4 XTI REHIfR.

BlA21 fESE
xt—6x3+11x2—6x—24=0.
HEREF 0 RN (—24) IEZE, Mtk F R . ZEMEHRH

106, y) = x* —6x + 11 — 6y — 24y* = 0,
fox,y)=2xy—-2=0.

BT R R E D BRIV R TR
e B8 k. (EHRE T R4

f3(x’y) =0,
fZ(xay) = 0’

w

f3(x’J’) = f](x’.V)+ kfz(x’Y)
= x? +2kxy—24y2 —6x —6y+ (11 —2k).
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HE f3(x, y) FHHI

1 k-3
Ay= |k -24 =3
-3 -3 11-2%

= (k — 1)(2k*> = 9k + 57).
Fr A, FRATATE k= 1. 1]

f3(x,y)=x2+2xy—24y2—6x—6y+9
=x?+2x(y—3)—24y> —6y+9
=(x+y-37-(-37-24> - 6y+9
= (x+y =3 = (5y)°
=(x —4y—3)(x + 6y —3).

FITLA
x—4y-3=0 B x+6y—-3=0.
M
x?—4xy—-3x=0 B x*>+6xy—3x=0.
KN 2xy =2 =0, 1%
x?=3x-4=0 = x*-3x+6=0.

TR, A ERZ K FTRER) x, Ty FO2mBheE, s3Il y = 1x
HET y, BEMERSKE x. AT BRINFEL x 5 .
1 7T 2 R R HESK g AXERH

. . V1 . —iy1
x=—1 W x=4 x:3+1 5 o 3—-1 5.

2 X 2

2I0UE, EATHZIR T RERTRE.
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156 sk B SRFIES. KIS B2 3907k

B1 KRS

M E R R SR A, ATHRBARLCE 7 «<SKAFn5> Y. @&, 1EF0E, <f1”
F Esperanto Ui, /& sumo. £ T R} S, s XN AAETFHE 2, o/c.)

B ay,, ap, 1> a, & n—m+1 " (n > m). BATAIEEHME X n—m+1 1
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Fean
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i=0

n

142+ +(n=1D+n= Zi.
i=1
2 (B.2) B i /& “SRAERR”, B HE—NMEBIER . YA TIEE (B.2)
AR (B.1) B, SRAFERR | AW B Eean, AR5 R B.1) N

n

Y,

J=m

FITEA, BATTRT AR SR SRAIFERR, BRIF SO ER AR SO TR IE. Hedn,
s 17 t IR R

arp 4o vt 4y
ay1 GQpp =+ 04y (B.3)
a1 Ggp 0 dgy

IS i 1THY ¢ DEEIRTZ

t
ai’l + ai,2 + -+ ai,t = Z ai’j.
j=l
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XE, BATAREA ST i 1ERFIFERR, KN
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Y st DEEIAT S ROMEHIIITRIE G456 15 e, SA TRl MR IR
RN R pllbl, BATTRT ASESRAT i B9 ¢ DAY

t

ai’1 + ai,2 + -+ al-,, = Z ai,j’
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NTTE, TIN5

XFLE «2 ERF.
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G, BRSNS T MRS, EEENNHEREH 2, g
FEARIE B F L KRR —E0 5. IXI, BATERAS N5 HstRiE & pI s,
Fean

2 ai,j
I<i<j<gn

= ap

+taj3+ay;
tajgtaystasy

+ eee sos see ses see see see o

+ al,n + az’n + -+ an_l,n.
NN, & ¢ BRI n BYIERREL, T

Z a;, = ay + - +af_1 +af+1 + -+ a,.
1<i<n
i#=
R, BN AHE W o, ., R ERRES N R, R, 2
KTHEIR iy, iy, -, iy, LR HAFERNIES Ry, R, BIFEFR iy, iy, -+, iy,
], ARAE ARV & S AT e,
a
iy, i, JEE Ry B R,

i1in,meiy

(B.4)
= Z ail,iz""’in + Z ail’iZs"'sin'
g, iy EE Ry isig, iy JTEE Ry
ke,

2= i+ )
1<i<10 1<ig4 5<i<10
2 oap= Y ayt Y ay
1<i,j<n 1<i<j<n 1<j<i<n
i#j

MR, YARFEERRE SR N B (g2, N 2 “=45 B,
I (B.4) AL, FATTE X (8L, £97E)
a
ilsinsrnsiy EE N

=0. (B.5)

iyt siy
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kean,

FEREIL)E, BAUEE—D2IR R AR FEAEIEIRESZIR N, B
IR, WANFIEIEREIRIES N, R HEEZR, “iy, iy, -, i, IEH N B R tHY
T iy, iy, e, i) JEE R FTLA,

ailsiz""’in
i15ig,miy JEE N B R

= E Qg + E Qi ig,eemiy

ifsig, i BE N i1sig, i JEE R

HEAMERI, BIEE (B.5).
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B.2 KA

Nt R R RAA, AMTHRBAHAE T <SREIS T (BF, 1ERE, <R
FH Esperanto i, /& produto. 7 T 58} P, p A N A FEF5F 11, 7.)

B ay,, ap, 1> a, & n—m+1 " (n > m). BATAIEEHME X n—m+1 1
HHIH

am . am+1 « eee o an (B.6)
)
I]a (B.7)
i=m
Eegn
5
6-5x - 4x%-3x3 - 2x* - O =H(6—i)xi,
i=0
n
1-2---(n—=1)-n= i.

i=1

X (B.7) i & “SKFfein, B E—MHBIPER. YBATEE N B.7)
AR (B.6) B, SREFERR i AW L. Bran, BRI 52 (B.6) N

n
aj.
j=m

FIT A, BATTA] FAR AT S VSR BRTERR, BRAF I SO R =AM A SR E. bean,
s 1T 1 FIRREFEER

arp 4rp ot Ay
a a ) a

21 922 2.1 (B.8)
asq1 Ggp = gy

IS i ATE ¢ DEIIRLE

I
8
<

ai,l . ai,2 « eee o ai,l
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XE, BATAREM ST i 1ERBHERR, Ky

I I a;;

i=1
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i

a1 ayy- - ay,

A, ORI s Matrg 5. tein, TA T EREREGER (B.8)
f) st DMEREIRE P. RODEUSRIZIE B 45 G 1 5 22, SR T AR IR
KR Rt BRI DAYESRAT i B ¢ DRI

L R e I I a; j»

t
Jj=1

BERGTHH, BT

NI, TAE

IXHtE <2 ERA.
SR, BATERTLASERA j 1Y s DEHIRA
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BEFREHIRIA, BIF
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P=[lau-[Tan e
i=1 i=1 i=1
t N
= [1{ I
j=1 \i=I

t N
= ai’j.
j=1i=1

i=1 j=1 j=1i=1

JEAEHE, PATA] < SSHRFISHIRFE, AR
KRB, BATATTIA «3 EERE

Lo T[T T

i=1 j=1 k=1 1

FEIEELA b, BATATSIA <4 ERE

np m Np-1 "Mp Rp—1 Mp
[111 - H J e H H [T IT @iy, |
i1=1iy=1 _1=liy= =1 i, =1i,=1

KA, 5 ny = ny = - = n, = n, TATAI R EAHE

n n n

n n

i1=1 i2=1 ip_1=1 lp=1 ll lz,"',ip=1
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G, BAM RIS T MRS, HEVEERNHEREH 2, fig
FEARIE B F L KRR —E0 5. IXI, BATE RS N5 HstRiE & nI s,
Fean

I]: 4ij
I<i<j<n

= a1
*a13°4dx3

*a14 Ay a3y

. al,n . az’n TN al’l—l,i’l'

Xbean, # ¢ BRI n HIEREEL, N

H ai =a1 PR 'af—l .af+1 .« ese .an_
1<i<n
i#f

R, B NEEHE W, ., BEEHS I E R, R, 2
SETAERT iy, i, - iy, BT, ARG ERBHES R, Ry WHEHT iy, iy, - iy,
I, BRI TR R4 & 5 A e,

Qi o
150250y
.. RN .
g, i, JEE Ry BUR,
(B.9)
= I I Qi ig,eiy I I Qi ig,eiy
isigseoiy JEE Ry iysigs iy JEE Ry
tean,
1= I I i- I I I,
1<i<10 1<i<4 5<i<10
II 4ij = II 4 II ajj-
1<i,j<n 1<i<j<n 1<j<i<n
i#j

AT L, M ARFEEREME SR N B (2, N 2 S48 i),
I (B.9) 5L, TATE X (L, £17E)

H ail’iZ""’in - 1. (B'lo)

i1,ig, i, TEE N
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kean,

NRREIL)E, BATNZ

= H Diigyeensiy
i1sigsniy EE N
FAMER— DK R BEANFEIERE SR N, B, tWAFEEFEIRFE]
&S N, R FHERE “iy, iy, -+, i, GE N B R YT “iy, iy, -, i, TE
R’ FRtLA,

|

i1sip, iy BE R

op

= a
i1,in, i, JEE N B R

= II iy ig,ensiy II Qi ig, ooy

ifsiny i BE N i1sin, i JEE R

i1,in, iy

op

op

BRI, AR R AN, B x =x2, Bl x = 080 x = 1. HFATH x = 0, W XHESA
2R R, XF

a =0;

i1sin, i EE R
tHmtE, GEATE x = 0, MHEAIZ M EAVTRERZ 0. X2 N EHAY. P A, 3
TIAEAE x = 1; g, FANTAEALER (B.10).

iy ey

SLVF, (EEE R, K B NI B TR A TG 255 2 5 2, WO
25D R,
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B.3 #ZF)3AME
RVIAGER — NIERR Y 77 .

I BA BUFEANE) W P(n) BEREH n GXRIAT. WAETE—DE
£ ng {#:

(1) GEE4EH) P(ny) NE,;

(2) (B NEB—NMET ng BVEE n, & P(n) WE, N P(n+ 1)~
H ZEM.

A2, B NMET ny BB 0, P(n) BEM.

g, BATRIE—D P(n) H—ARZZH . T “P(n) NE” N
“Bn RPEITBRE, TATHER] T2 1 A PQ) (XX “#aa57), H—AK
FE T RSERAE T/ EAAR—ARFET (XXM <EBIED). B4, 2 1 K
W, SHFHER A, #NE .

BATE— BRI,
5 B.2 1% n 2IEEEL. FECEVANEUERA
1434 -4+Q2n—1)=n’ (B.11)

BESR, FRATEIE, A IEERER n, X B.11) BIEMAY, FRATRE ny = 1, 3
W P(n): 143+ -+ 2n — 1) = n?. TAVRAEEAIAGNER) &4, BIEELE
5B, R EBAL.

(1) P(ng) B P(1), B 1 = 12, X BIRBX Y. B GAH RIT.

Q) BAMRE P(n) BXEY, B n > ny = 1. BATEHLEERA P+ 1) 18
R

143+ +Q2n-D+Qun+1-1)
=(1+3+-+Q2n-1)+Q2n+1)
:n2+(2n+1)

=(n+1)>%
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Hor, MAT 2 247 3, BATHEN T “P(n) NE” BIERE (FATIUIZAERIEE N
VALIRTE). A A, G5 P(n) ZATHY, M) P(n + 1) SRXTHY. BOEAED BT
MRAEECEL VAR, P(n) MBI IEFEEL n BRIZ BSLAY.

ESFENE, B39 B UEA B — N 7. B, BATrI &
A By 7 RS (B.11). B 1iE

S,=1434+ - +Qn-1)-1)+Q2n-1).
RN INRIE A4S & S i, 1
S,=Qn—-D+Qn—1)—1)+ - +3+1.
M, AT ZS S 5 A,
28, =(1+Q2n—1)+G+QRn—1) 1)+ +(@n—-1)+1)=2n-n.

HIEATHE] S, = n?.

TERCA VAL R, UG 518D R — R AT .

5l B.3 (BRiia) % n R IEEERR. A IIYNTE <IERE

143+ +Qn—-1D=n*+1. (B.12)

BESR, FRATEIE, X IEEE 0, R (B.12) R IEMAY, FRATRE ny = 1, 3
W P'(n): 14344+ Qn—1) =n> + 1. BAVGAUERE TR &M, B
UGS 5B, B R E AL

(1) P'(ng) B P/ (1), B 1 = 12 + 1. IXBIRZRT Y. HURGAS AT

Q) TAMMRE P'(n) BN, EHF n > ny = 1. FATEHIIERA P'(n+ 1)
2 X HY:

143+ +Qn=1D+Qn+1)-1)
=(1+3++QRn—=1)+Q2n+1)
=+ 1) +2n+1)

=+ 1) +1.
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Horp, W7 2 2047 3, BATTHEN T “P'(n) NWE” ERGE. ATEL, & P'(n) 22X
(9, Wy P’ (n + 1) 2. BOBHESD BT

BT DA, ARAEER2E 094075, 20 (B.12) BIEHMY. ATZ, X (B.12) RAJEEX
(91 _EMEN, ZEMIE n2, T n® BR n® + 1 RAHEREZE.

FRAEMP) LH T (A2 AAEFR Y, ACda A0 H (A 1 3R g5 I P/ (1)
BN,

I AT UL, B A9k G 2 A T /DA,

Bl B.4 (RIBHES)  FHECEIRGNE “IERR” a7/ O(n) (n W IEEEEY): XHE
il n M ay, ay, -, a,, © (1T) #HEZE.

BESR, FRATZIE, N IEEEEL n, O(n) 2 IEWRAY, FATATIAE ny = 1. TA 15
TEBCEEITAINTERI SR, BRI 5, B ET AL,

(1) O(ngy) B O(1), Bl: RHEATT 1 Nk ay, & (1) #AEEE, —fRHh, FATIA
N, = MEFETEC. FrlA, o) 2XHY. BOEEIEH L.

Q) BAME Q) XY, HHF n > ny = 1. FATEHIIER 0+ 1)
BN R n+ 1 M ay, ay, -+, ay, a1 BIEX n+ 1 DEEYET 0 1 ay,
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al =a2= eee =an.
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E;E% ap=ap, -+, 0, =a,,1, ﬁk

a]:azz-..:an

FITEA, G55 O(n) XSHY, M) O(n + 1) BT HY. HURIHELS BT

T LA, ARYEECEEVAGNTE, X — D IEEE n, Q(n) B IEFARY. AlE, X H=E

NEEIR R, 05 1 R MERIE AN

FRAEME) Lt 7R H52, () 2AREHEH 02) By (HIZ, 0(2) HIHfA]
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o) NE, M 02) NE” ZHEHY, BUSHED A NAZ.
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BJa, B ARG B) 14 B8 4 PR AR 5 18 B VAT,

BBS5 &ES a, ap, -, @y, o TEE

a,_1+2a,, n2=3.

FAECAIAARTFEIERA: XHE AT IEREEK n,
2n — (_1)/’!
a, = ————.
" 3
RIERTHEIN LR, BRI ny = 1, FHFEHB P(n): a, = 2" — (=1)"/3.
Kk a2 I, WA 2R
2'— (=)' 3

—=1=al.

3 3

A, TERUEIBHED N, T TR, FATEIEE PQ) #EH PQ). B3, KB
HIET 2 TIEX A 1, ay BR a, T2K.

AL, BEIRIE ny 9 1 AETE, BATRESIE ny 9 22 B 5L, PQ) HEXHY:

22 _ (_1)2 _ 3

- = =ay.

3 3

a5, BAMHTCIEH P(n) #HEHE P+ 1) (ERE, IWEERE n > 2). AR
TE P(n) XY, FANEW, RAVEE a, = Q" = (=1)"3. BRAFIE a,,, =
Q™ — (=)™ 3 RIBEGINE XL, a,, = a, + 2a,_,. BRI a, PAS
MEE, H a, | AR

AW & HECEAEIEA®E O(n): P(n) 5 P(n+ 1) Z1ERH.

B, 0(1) BXHY; BATRIE.

g, BAURE Q(n) BX . BATZE B HIERH Q(n+1) ZXHY. BEZR O(n)
BN, BBZ P(n) BR P(n + 1) #ZATEY. A TIERH O(n + 1) XY, FrflE
IEPh+1D5 P((n+ D+ 1), Bl Ph+1) 5 P(n+2) BRI RIBRE,
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P(n+ 1) A FATHZIUE P(n + 2) W2, BIRTAL, O(n + 1) ZXHY:

Qpip = a,, +2a,

n+l _ _1yn+l n__(_1\"
_2oenptt 2
3 3

2 1 2 2
e L G T R Y N A R Y
3 2 t7 D +3 3 D
4 1
= 2. (=1)

3 7 D

2n+2 _ (_1)n+2
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FrRA, (& Q(n) BATEY, M) O(n + 1) BXTHY.

IRIEECZVANIE R, O(n) AT IEREEL n ERE RALIY. #ET, P(n) AT
(BT IEEEEL n S BLIY.

LR, AT AT &, FAECEIAGNIEIE@ R R(n) (n HAEKT 2 FUEEER):
WHEAA AN n BIIETEEL k, P(k) BIEFRY. GERE, W ny = 2; 3 H, K
B S R ST L) IXRE, BATTHAEIERA, P(n) XA (E AL n 2 AL HY.

FH IE AT AL

(1) NREF— M EREEEUE SR am il ER B Bt 8 T AN TR UERA.

(2) B, iz AEE VAN, BATEE 2 H /R Bl A,

(3) B, B EEZ T —.

51B.6 ¥ a bR HFEELEEE c#a=be, BATHU, b Ea
— 1 EF.

FEE, 1 28— ERERWE T

TR, B NEER o« AR T 1, a (FE, XA —E 2 NHEAHER
B, 6RAE a > 1), AT, X2 o BIFERBE T

WIERE 0 > 1. % a BENEE LA F g, « ® EREFELW
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B ORIEE X, 1 R EEE)
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B2, BATHEARELE, 2 n > 2 N, P(n) BIEF.

BN EZ AR ANIEIE P(n). B ng = 2. K28 2 B2— DR, E
MIRE “— PRV EPE D). B2, TMMUPETLER P(n) #HH P+ 1),
KA, n B8 n+ 1 FIRFRIEEE “BREERER. (RTFIE X N IR,
BRI RIS 2K, AR B IEFE 2 /& n IR T, BBIEAIE n+ 1 B
LEARB LRI FRY R 152 IX B PR 2 XERY.)

RHE LRI, BATXERMBI&G™ Q(n): P(n) 5 P(n+ 1) BIEM
1. B ng = 2. FHEIRIE, O(ny) B 1IEFRY. (B2, BAMELEANIEIEE Qn) HEH
o+ 1).

BUE, BERMRE. BIEFBI @ Rp): NE—1ET 1 EAMET »
HIEEEL i, PG /2B, BAE, FRERECETAINEIE: 24 n > 2 I, R(n) ZIE
Faf.

B ng = 2. THERLIE, R(ny) 2 IERAEY.

WAE, % R(m — 1) BIEWAY. TREHHIUE R(m) 2 1IEWR. OXER “1%
R(n) ZIERR, HILIE R(n + 1) 2IEMI” WABUZ —HR;, A ZH n
m—1ME. 2=, n,m—-1H22E “Yis")

KA R(m — 1) ZIEHRY, 5 P2), -, P(m— 1) S EHARY. BT DA, &3]
REEHILIERA P(m) 2 1EFERY, W R(m) /2 1EHARY.

a om oz PNERY N m LRE — DRI EIED). #, & m ~
B NEY, 2 AR m R — DR, B4, #%E X, EETEFEL
A FIET b, Uit 2, FE—TET 1, BIRT m BB b, T — 1%
B, m=be. THEEBEH, b c 2&ET 1, BAKT m 8. ATLA, P(b), P(c)
SEIEME. WIFEERE py, -, p, b = p, - p,, BFEZEE pyys - p, fE
C=Dys1 " Dy M

m = bc :pl “.pllpLH-l ...pU

a1 RV

FH AT UL, R(m) 2 IERfRY.

WRIEECA VAL, R(n) A EAIET 1 BYREEL n BRB ALY, M,
P(n) MEMET 1 BRI n B RALRY.
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B4 A1 IR DR

AR, FAETHOLE S, S, D EE.

FATHIE, BEIINEIE &4 &35 HE; B REHES S5
o JFH, RIESINEE G O B, 1% a, b, ¢ 2 ((FRATHY) =
ML A, IMEREE SR (a4 b) + ¢ = a+ (b + o); IENE S
(a-b)-c=a-(b-c); MMENZMERZE a + b = b+ a; FIEA I Z
a-b=b-a;lEZa-b+c)=a-b+a-c5@+b)-c=a-c+b-c, HH,
il a-b+c-dBISCFNHEIERRA (a-b) + (¢ - d) GRATNEFELERE, 58
).

XEIZBHE AR, BERM—BEEHEIEHTE.

B B.7 e/, Tfi1Fad iRk, A HRIER S E A, FATAT A
TE =YL, B,

2357
=23-(50+7)
=23-50+23-7
=23-(5-10)+23-7
=(23-5)-10+23-7
=(23-5)-10+23-7
=((20+3)-5)- 10+ (20 +3) - 7
=(20-5+3-5)-10+(0-7+3-7)
= (100 + 15) - 10 + (140 + 21)
=115-10+ 161
=1150 + 161
= (1000 + 150) + 161
= 1000 + (150 + 161)
= 1000 + ((100 + 50) + (100 + 61))
= 1000 + (((100 + 50) + 100) + 61)
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= 1000 + ((100 + (50 + 100)) + 61)

= 1000 + ((100 + (100 + 50)) + 61)

= 1000 + (((100 + 100) + 50) + 61)

= 1000 + ((100 + 100) + (50 + 61))

= 1000 + (200 + (50 + (60 + 1)))

= 1000 + (200 + ((50 + 60) + 1))

= 1000 + (200 + (50 + (50 + 10)) + 1))
= 1000 + (200 + (((50 + 50) + 10) + 1))
= 1000 + (200 + ((100 + 10) + 1))

= 1000 + ((200 + (100 + 10)) + 1)

= 1000 + (((200 + 100) + 10) + 1)

= 1000 + ((200 + 100) + (10 + 1))

= 1000+ (300 + (10 + 1))

= 1000+ (300 + 11)

= 1000+ 311

=1311.

HSL, R 2mg 7L et s i RE R TE AT
TENE, BATRALE, FIINE GRiX) Eaas oS S, B 3]
KA T DERTR () I, BATARE R A I BRIk e, ELRT DM A7 3
RN GRi%). tean,
(23+52)+77) +48
= (23 +52) + (77 + 48)
=(23+52)+(48+77)
= (23 + (52 +48)) + 77
= (23 + 100) + 77
= (100 + 23) + 77
=100+ (23 +77)
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= 100 + 100
= 200.
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NE— P ME—FRERVEL p; XD, AIHERTRN a - by B2, Ky, B el
RN ab.

EMX B3 1% S BN EEME. X NIEN o (&S B S x S 1—
NEFA (a, b), AFTE S BHIME—BI—DIT r, SEEXRNIEN] o R, (a, b) ER 7
XN (T E: (a) BB S I=TT a, b (R EAHERE), F21E S BITT r, ETEXS
REFEN] o R, (a, b) BR r XTRZ; (b) A EXRIEN] o K, (a,b) BR r XN, H (a, b)

B ¢ XERZ, W) = 1), AL L, BATTH, 0 2 S BI— 1N ZITisE.

RAER RIEN o R, (a, b) BR r XN, FATIRMFE L aob=r.

Bl Bas IESFIEEE N B ItizH: “NAEHAEN L o, b 1Y
(AR BAME—TE R AR TUEEEL a + b (B ab). N, IBTENZE: R
R EA—ERAR L

HZ, k2 Z F—Jtis®. H28, INESRIEHE.

WS NEEHE. "o B SHI— 1N JTIBH. XF aoboc BEHEREN?
TR, BAVPHREE N ENE X 5, —tisEBRAN N efFissE. |
&, BATE AT ISR =N TelEis &, N e BIE—IRisE. thll, Joiti o T a, b,
AJ18 (@ob)oc; fclfio T b, c, Al1F ao (boc). ~EA—EME; B3, — iz
HEH Y B H.
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BlBA5 (11-5—-2#11-(5-2).
AL, K, ME (@ob)oc BET ao(boc) EF.

EX B16 1% S E—NFEHIE Wo 2 S HI— P Jtia®. EX S /Y
EI=7T a, b, ¢ (F—EREAHFH, FAE), &LF

(aob)oc=ao(boc),
BAT, o EEES

W, S5 EEN, HIFEHE S N _JTER o Ea4 e, a, b,c N S
HE =T, NITCIREInFE S (BERSOThRET G RT), Has REl 2 EEER,
FTA, ao boc BHENM.

HMTEAEFET2H.

WS ZBIFEHNE Ko B SH— 1M ITIBE. ® o EAFEAH. % a, b,
c,d JE S M4 NTL. BEXF aobocod. B, BIHEAMNLEN (ZiTi
BEXREN A lFis®). Ad, BATERI A=A iz &, BiRH, 3%
ITEWE 5 DS (IHES) 73

rg1 =(@ob)oc)od,
ryp=(ao(boc))od,
ry3 =(aob)o(cod),
rgqg =ao((boc)od),
rys =ao(bo(cod)).

Z:X&ﬁﬁééé\ﬁgﬁiﬁ, 7'4,2, r4’3, I’4’4, 7'4’5 %B%? r4’1:

rys=ao(bo(cod))

=ao((boc)od) (ra4)
=(ao(boc))od ("4,2)
=((aob)oc)od (r41)

=(aob)o(cod). (rg3)



B4 S5 AR, S FLRE 177

LA, JEEH, HAEEHIER S I —JtisR o EEET G, a, b, ¢, d N .S HIEA
4 78, WITCIe s S (BEAOTHIRTG IRFR), HEEREZAHER).

PATEHEBIN, 83, 4 AEMET 2 BIREEL, HEJINAL. VIEE,
BT NIIES.

EXBI17 o SH—1T_Itiz®. % ay, ay, -+, a, & S B n PIL.

TE S
ap, n=1;
la;,a,,-,a,] = a o a,, n=2;
[a17a2"“9an_l]oan9 n>3

AT, [ay, ay, -+, a,] WU MATREHE, =D 0 T ay, 0y, -+, 0, 15
FIREER.

HPTE, AT, o T 8 B9—NIE 0 FIEERME o BT

BIFEFR A LA — B,

T B8 WAESIE S 9" TIEH o EALEAHE. 0y, ay, . a, 5 S
BEET n 7. MITCIE ARG = (B RBORIRTE ), Hbh S A,

S EEE, AREATE REERS MHEENTR. I 0, 4y, - a,
1 5, MTHESEI R (LA, 5, = 5y = 1, 53 = 2, 5, = 5). LIS § MIHEE
975 RELHIOEE RN r, . BN NER: BATEET [0y, ap, - a,] (SRR

2 XM MESH7T I SRR 1,y r0, s, PRI D AR
HE). Bk, Bam@E P(n) N

FEBLS 1 0 T ay, ay, -+, a,, T AAATE S (EREERIRE ), 1
o Fitt n TR REET [y, ay, -, a,].

BATHEAE—DHB A Q(n):
XHEAIANER n BIEREEL 6, P(i) 2 IR

FATHEAVFGNTEUERH: N & — 1B n, O(n) 2 IEWRIY.
HX ny = 3. IR, O(3) 2 IEWRH.
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WTE, FAURE, Q(m — 1) BIEHBY. FATEIE, O(m) 2 IEFHRY.

KN Q(m — 1) ZIEHAHY, # P(1), P(2), ---, P(m — 1) &2 IERARY. AT LA,
A RATREH HLUERA P(m) ZIERAN, T Q(m) ZIEFRY.

EE S B m TC ay, ay, -+, a,. (BB~ r,,,. TR, TILWAINES
EHE, &ENAL—2 B2 At & (R][E4E 4 DIl YIS, &A1&
P = by o by, 1 b BEEG ay, ay, -+, a,, AT kK DITINEER, T b, BES
ay, ay, -+, a, MG m—k DTSR, FEE k, m — k #AKT m, WEMET
1 (K9 k= 1), 8%, BiRE,

by =lay,ay, -, a;l, by =1lay.q,,a,l
Hm—k=1,38% by, B2 a, HC.
Fmi = lap, ap, - 0,110 a, =lay,ay, -, a,l
Hm—k> 10

Fi =bjob,

=lay,ay, - aq ] olagy s, a1, a,l

= lay,ap, -+, a ] o (lagqy, =+ ap_q1 0 ay,)
=(lay, ap, -, arlolagyy, a1 0 ay,
=lay, ap, -+, a, Apy15, apgl 0 ay,

=[ay, ay =, a,].

FITEA, Q(m) /2 IEHAIT.
WRAEECAITNE TR, O(n) AHAEATTIEEEEL n #OR AAZHY. BEMT, P(n) X
AT IEFEEY n 2 ARAZHY. UEEE.

1% o RIS S 19— NEAE AN ITLER. W ay, ay, - a, N S
HIFEAT n TE. UG, RTR S

[al’ az’ Tt an]

ajoa,o--oa,.
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SR, RN, AT RIREMA— DS SHY 772N RS

&S NEEHER. R o B2 SH—P"JtizH. Ka, be S. BHAM, aob
5 boa WAREX. KN —ITIeB 2 S B HY, &N —EHF.

flB19 7-3+#£3-7.
ik, 249K, 1H ao b AFET boa IEE.

EXB20 ESENESHE Ko SH— N _JtizE. HX S HY
F]—JC a, b, OF

aob=boaq,
BATUL, o TEETIRIE.

PAE, BATUERA AT 2 AV E EE I HPATRE T HEEIA (L) B,
BATTAT Bl A X B R e, HoA] MR 75 AR GRIK).

EIEB21 RIAFZEHE S N TTeH o @A S A S ST, a), gy, -,
a, NS BIEST n 7. WFCIEAHATHIE S5 52 #oTRI TS IR, HEERE 2
FH.

W A P(n) N

(LELS (9 n T ay, ay, -, a,, TEILUANE B 5HTHIRS IR, 7 o
T n FEHERBET ay0ayo - oy,

FATHEAVAGNEUER: X & — D EEEE n, P(n) Z1EFR.

P(1) SR, RN i% .

P(2) JEXRTHY, RN A2 .

IAE, FAMBRGE, P(m — 1) Z1EWARY. TATTZUE, P(m) B2 EHHRY.

EE S B m IT ay, ay, -, @p. Wiy, in, =+, iy = DB m FIIEEEEL, HE
L BN S, 5, TRUITIES, o F o, , a,, - a, FURERERS
+ a; oa;o-oa . BATEEET ajoayo--oaq, RITA.
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% lm =m, IJ_\HJ il’ i2, oy, im—l IEéZ:iﬁLEﬁ m — 1 E{JE%%%&, HEZ:*HE E&

a. od; o-.-0qQ: oa.
I ]

Im—1 I'm

= (al.l o al.2 0.0 aim_l) oa,
= (a0 ay00a,_)oa,

= al o az O «+¢ 0 am—l Oam.
iy #m, FANB i, =m W G iy =m, M a; 00a, A

4 °aj, 00
= (ail 00 aij_l) o (aij ° (aij+] Or-0 aim))
= (ail 00 aij_l) ° ((ain 00 aim) ° aij)
= ((ai1 00 aij_l) ° (ain 00 aim)) °ay,
= (al 0@y 00 am—l) oa,,

=dapoapo--oa, 1°4ay,.
Fir A, P(m) 2 1ERARY. ARIBRECE AN, FRIUEan AL, UEEE.

EETENE, AARBREMEESEEEN _TBE R RA XM
[

V|

fIB22 EN Z FHZTTIZE aob = ab— (a+ b). FHERIF, o EER
g A8 a, b, e, d N 2,3,5,7. T&,

203)o(507)=1023=-1,
(205)0(B307)=3011=19.

PRI, o NEEEEHE:

(1c0)o0=-100=1,
l1o(0o0)=100=-—

B, T 1E T BCE.
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ENB23 &S E-PEENE .2 SH—1P_ItidE. %o th
Z S H—"1_JtizE.
EZXF S WA =TT a, b, ¢, HFH

aoc(b®c)=(ach)®(aco),

BT, o 5 @ EEESEERE.
=S TR =JT a, b, ¢, VF

(a®b)oc=(aoc)P (boc),

BT, o 5 @ ESRDER.
o5 @ MESENECHE, WEAHE DA, T, o 5 @ EESES
=7

£ @ EAEAE, BATAFREIIN R =145

EIEB2s XS ETNEEHNE 2SN _IizE. %o =
S W—1NJrizE, HIEAEaE Hik o 5 @ & A nE . WX S fE
fffn+17T b, ay,a -, a,

bo(a, ®ay® - ®a,)=boa)®(boay)® - @ (boay,).
IE i&amE P(n) N
R SHE n+17Tb, ay,ay, -+, a,

bo(a, ®ay® - ®a,)=boa)®(boa)® - @ (boay,).

BATHBCZIAGNEUERR: XN — N EEEL n, P(n) 1Y
P() BN (AR
P(2) BATHY, R 5 FifE.
BITE, BAMRAE, P(m — 1) BIEFIY. BATEIE, P(m) 2 IER.
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EE S B m+ 17T b, ay, ay, -+, a,,. W

bo(a;®@a,® - Da,)
=bo((a;®a,®--Pa,_)Da,)
=(bo(a;®a,® - Da,)Ddboa,)
=((boa)®(boay)) @D (boa, ;) D (boay,)
=(boa))®(boa) ®--D(boa,).

FTLA, P(m) J2 IERRAY. RAEECAAGNER R, Rk an L. UEEE.
AT SE 2R BRI, UEBRAN R =S B IE T

EEB25 &SENEZENE &Ko E SH— P JtizR. Ko =2
S H—PotisH, HEE4 6/ B o 5 @ &a G 7R NIXE s #HIE
/fﬁJ n+ 1 ﬁ b, a17 a2 ) an’

@ @0, ® - ®a)ob=(a0b)® 00 @ & (a,0b).

EIEB26 KSENIEEHE Ko SH—P_ItizHE. X &
S W—NZILEH, BIEAHAH. B o 55 © WA WX S WE
n+ 17T b, a, a -, a,,

bo(a, ®a,® - @a,) =(boa) @ (boa)® - ®(boa,),
(@ ®a ® - ®a)ob=(a0b)Ba0b)® & (a,ob).



iRk C BR%

FHIIA — LW RS, A, REEAESES i 32, 11
IEETEMSR A BYSR B B P DA, Bt eix ) L.
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C1 EHEBMAENXITHI?

AR 22 TN, BREODTRRE (FE: n JR0% A (OTBE [A], , +[Albo+
e+ [AL,), IR UR T — BT E. T3, XA BT R AT
[, Yt IXATRES AR, “IFAIRRER A H7E SOBE e, 175 E
HRH: /0, FRAIE R SEMBS S U, R .

HTF 2B, Bk, 5 — AT 15 . BERE NI, &
AT R, AR D = A (B RIZERIN) & ST R

EXCIFAMEN) AR EE n=1). EX AWFTHIR
[A]l,la n=1;

e D (DAL, det (A1), n>2.
i=1

EXC2HEEN) BAZnHEn=1). EX ARTHK

det (A) = Y sliyig, i) (AL AL - LA
1<l‘1,[2,"',in<n
i1sigyeeesiy B

w

S(i1’i29"'9in): H Sgn(lq—lp)

I<p<qsn
B (@, HEH, FAXEE iy, iy, -, i, 2 BB iy, i, -,
HIFF5.

EMX C3(NHEN) ¥ fBENXERE n K LIREL % fiEa
=25, W £ 2 (n RBERY) —MTHIRE (B R, 5 A 2 n B, T
f(Aa) & A H—PM751X):

(1) FYEME) & T 02 n SN, W £(1) = 1.

(2) (LM MMEMAREE n FWIEEE j, T n—1 D nx1FEa, -,
a1,y s @ BN nx 1B x, y, BRI s, 1, F

f([a]7 o ’aj—]asx + tya aj+]a ot 7an])

= Sf([al, cee aj—l’ X, aj+1’ CLLIN an]) + tf([al’ cee aj_l’y’ aj+1’ e, an])
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(3) BZEEME) & n 9 A B —FIFE[E, | £(A) = 0.

EfERRE, XERE XCZXR TN, TATHIE, — PRI E T
HEBRTHIE, BEERT S FERIFET A E A2 — R Ry, 3R]
WA SR TATRIRRCAE ATAIE X, FA o, AR N A EHME. B, 17
sBIANZEAR . e, 240 S = A

R, PABRNH=E X, MRIFEATHIRIA, #2E LAk,
NENTERE KT AERHREEENE. ITANE A, R EAEA— 2 BB
FIAGNE. R A AR, BEAGEE D BT, AR, i T LE, #ri
MEREEINERIE TR, Hftss i AEmE Y. HEE XA, BN
FARERE (CEBAANEMRAY) HE5ECE . I H, £ S8R
Fovr HL, HEPI B BB LT FOM TN AT . AR AN, e 2
Y. IR E L R, BRI <2 RATHIE <3 FATHIEC (R
2 RBEITHIS 3 FEERIITHIEN); AL, BB R AN, (BFH)) B I%E
TATHNE (R FrBM A 1TAI BOAN, XA TP, 2 EZ
HIRIFE A AP AERAE T 2 MR,

BRI =ANE SCER SR 22 — kb, PadZ2ie 17 IH9E S B3, 3
18, BEAAGTEN R (FEEERY) NEB TRy (GRAHRY) R

T&, FITRE ARBRE .
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C2 FHEHIED?
T, AT AR TAIR. B, BT DX A KATHIR.

REX Ca FRATAY N 55 BEREEEKATH n AT n SITTlERAI N —
N n FITFIR

ajp Qrp o Ay
a a cee a

D — 2,1 2,2 2,11 . (C. 1)
ap1 Gpp 0 Aup

CH n AT n A, e n® DITOERL BATUAT i 89 n NIT a; ), a;9, -, a;,, FITH
R D BT i, WF j B n DNIT ay . ay ), . a,; FATHIR D BIF j. BATMAT 4,
B j 2 E EHITT a; ; ATHIE D 1Y (i, j)-TE.

BAVEN a;; FIRFN M, ; WEATHIK D FERIT i 51 j FEFTHY
n— 1175 n— 1 FITlER AT

A o 4j-1 Ayt Ap
a,_ cee a_ i a_ . cee a_
Mi,j — |7 1,1 i—-1,j—1 i—1,j+1 i—1,n )
Aiv11 " Qiglj-1 Gkl j+1 7 Gitln
7% N | Apj+1 0 App

Hn=1K,EXFKC.1HNH
D=a,. (C.2)
o> 2 B, JgHE S (C.D)

D=a M| —ay My, + -+ (-1)""a, | M,
" . (C.3)
= Y (-D)*a; M,
i=1
A DAER, EIXNENE, 79X 208 AN EE: —2Fu C.)
B EEENR, ZE2hR (C.2), (C3) EXH—NE AR (C.1) HE—
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N, XEAZAKEE R ENNERESE, 5 5T = n 2
175X FTREAE S

Feafrr e XATHNR? FAE B FETREER), FE 5B (T TEEER) 1Y
175U HE SR F 77 FES 2R 5. (BLARHY, B —, 75 5, 6 BIAL)

FH I AT L, 3XNE RSB —EAYE N, R L, B — X B, A
19 AATHNACA 77 BRI — N, X NE X, & — 1 “Fan = (C.1) 75
TEEGERAIF, 5 <3 (C.2), (C.3) FERYEL .

P s, AT RE R B, DA, IX AR R R E X, 2 o B0, 12
H, BIA 4L R, Fei, —2 4 X475 52 A PR, B
=, _EBKEEAZ, HIE WiE) 51757 00 &R BEII2E 2 E —
SEHk KA.

AR B A AR L (R Y 75 IR B ST VRS (B /0, SEHBERIE S, BT
FIL XA, P B ERE RS, (THIE T N —DNEME. 240, BAELEA]
LA P Z PR,

LU, F SEHh, SEELFERCR IR, B, BAE = 2B CER, R
PR, FEEL M, BUb T8GR

w5, A MR AVFIEEFAT.
TAEATE VLI, n 2% A BIIEZ [A] | + [Aly, + - + [A,,. BEG AR
TE SCHRY FAR, FEIGHE, Y RA] DA FARME T —NE S B e AN

EX C5 BN THARES { | (FE XREKREDEN—NES)
FEIEE R 0 AT n FITTIERBI N —1 n 4RI%E:

aip 4o ot Ay
a a e a

T =1%1 92 20| (C.4)
ap1 Apo 0 Ay,

CH n AT n Fl, 3w DITERL BAIMAT i 89 n NI a;1, a5, -, a, HIET
HIAT i, IS j 89 n DIT ay . ay . -+, a,; NS T BIF j. AT i, 3] j 22
EWIIC a; ; AT WY (i, j)-TT.



188 sk ¢ JEHIE
BAIE XK (4
T = al’l + 612’2 + -+ an’n.

X2 DD NELFL AR, 26 NFEREE.
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C3 1T5INRIIER

'\&al,az, e, ay, X, yEn+2 Dnx1 . Z A= [al,az,---,an].iﬁszaz—

NATHIA W R

(D) = NTFESHEENTHIEMESE. T2, BWADRN P THIER S5
HITERT, RIOVEE AT AR B, S IE FUNATRIPE R (BOFT I BN SIHY
PERD.

(2) #H — D FERYIE—FI2 ZHEHI, B2 PRI T A SE T = FERY
TTHIZCHIRL, M=, BRIX—FILASE, 25 RFERON A HIF—FE. AT
5, W2

det[-,a;_,x+y,a;.p, ]

= det [ , aj—l’ X, aj+1’ cee ] + det [... s aj—l’ y’ aj+l’ cee ]’

Hrp, RERSIIZAZRY, R,
(3) A= NECRFE R — 8 a3 2RI MR T 53 T DU B = MR T 471
i HARE, w2

det ["‘ ’aj—l’ SX, aj_;,_l, "'] = Sdet ["' 9aj—l’x’ aj-‘rl’ e ]'

@) FH—FEAE AR E, NEATHE0Y 0.

(5) R —ER —F1], MHATHZE S,

(6) H A AR ERA, MIEATHIZ08 0. (RIFHMER (3) (4) BIEIL)

(7) & I—DBEN—FI B T 55 — 21, WIEATHIAZE. (R MR (2) (6)
BRI,

(8) FANLPEIATHIZE 1.

9) & j e AR n BIIEREEL

det (A) = )" (=1)"*/[A], ; det (A(i ).
i=1

AHEEB L, (2) 3) BBREEZ LM, H () w2 sets it
XL FUEE B, BATETLM.
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fillce WnZifE ANGG: H 1<) <i<n, [A]; =0 E5M,

(Al [Al, - [Alj,or [Aly, |
0  [Aly - [Ab,o1  [Aly,
A= : : : :
0 : [A]n—l,n—l [A]n—l,”
| 0 0 [A]n,n i
FATHHE det (A).
%y R, A

det (A) = ) (=1)*'[A],  det (A(i]1))
i=1

= (=D)AL det (A1) + )] (=1)*'[A], | det (AG|1))
i=2

= [Al det (A(1]1)) + Z (=D 0det (AGi[1))
i=2
= [Al}; det (A(1[1)).
AHEEH, Y 1<j<i<n— 1N, WA [A0ID],, = 0. T2, K00,
det (A(1]1)) = [A(1|D]; ; det ((A(1|1)(1]1)) = [Al,, det (A1, 2]1,2)).
4

det (A) = [A] [Al,, det (A(1,2[1,2)).

det (A) = [A]l,l[A]z,z see [A]n—l,n—l det (A(l, 2, s, — lll, 2, e, N — 1))
= [Al1[ALy -+ [AL—1 -1 [AL
= [A]1,1[A]2,2 [A]n,n-



C.3 f7HI=RAPER 191

flc? ®ndifs AEG: H1<i<j<nlf [A]; =0 JERH,

[ Al 0 0 0 |
[Al;  [Al, - 0 0
A= : : . : :
[Alp-11 [ALciz o [Alipr 0
| [Al, (Al - [Alyu—r [Aly
FATHE det (A).

FHEEH, AREE ATIEA: M 1<j<i<nl, [AT]; =[4];, =0
PERT (1) 5 LB
det (A) = det (47)
=[AT]4[A ]y - [A],,
= [A]y1[Aly, -+ [Al, -
Bl c8 AR (7), AIEH —L o, (T E M . bhan, %

4 9 2
A=13 5 7]
8 1 6

|

det (A) = det

—_ W
[©) RN
+ o+
YA

= det

—_ W \O
BN
+
(V)]
+
(O8]

0 W A~ 0 W A 0 W R~ 0 W N

= det

9-15-L 15
5-15-L 15
1-15-L 15

= det

I
—_
W
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B 8
4-15-% 8 15

— det 3—15-% 4 15
8
8—-15- 0 15
[—4 8 15
=det|-5 4 15
|0 0 15
(—4+8-2 8 15
= det|-5+4-2 4 15
| 0+0-2 0 15
(6 8 15
= det|0 4 15
0 0 15
—6-4-15
= 360.

BAMTH 3 PFEHIATHI U AR RS R

det(A)=4-5-6+3-1-2+8-9-7-4-1-7-3-9-6-8-5-2
=120+ 6+ 504 — 28 — 162 — 80

= 360.
Blco &

16 3 2 13

5 10 11 8

A= .

9 6 7 12

4 15 14 1

]
16 3-2 2 13
10—-11 11 8
det (A) = det

6-7 7 12

I5-14 14 1
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[16-13 3-2 2 13
5-8 10-11 11 8
9-12 6-7 7 12
4-1 15-14 14 1

= det

(3 1 2 13
-3 -1 11 8
-3 -1 7 12|
(3 1 14 1
FIFERR (6) FTAI BJa— MNERIFTHIR N 0. AT A, A HIFTHIRMIE .
AL AR WATH 4 ZRERITHIR I ARIIESE . R, X EE 240,

5 WA X,

det (A)

= (=D'"'[A] | det (A(1|D) + (-D**'[A], | det (A2]1))

+(=1)’1[Aly ) det (A1) + (-D*'[A],; det (A(4]1)).

= det

AJELHY

(10 11 8
det (A(1]1)) =det| 6 7 12|= 136,
15 14 1

det (AQ2|1)) =det| 6 7 12|=—-408,
15 14 1

det (A(3|1)) =det|[10 11 8 |=—408,
15 14 1

det (A(4|1)) =det|10 11 8 |=136.

FIt A
det (A) = 16136 — 5 - (—408) + 9 - (—408) — 4 - 136 = 0.
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flcio & x,y B8 AEnKIE AUTR:

TE 5 H,
o ’ .
y y
A=|: :
X
i y X
BATHE det (A).
BT AKIFN 1,2, -, n— 1 FF n, 18 n 5
[ x y -y x+(n—1)y_
y x =y x+m-=1)y
A= : : :
y ¥y = x x+(m-=1)y
ly ¥y -y x+(—-1y]

FEER, A WETn - 1515 AT n - 15—, {2 A, 9% n TEH
x+ (n— Dy A n—1RER (7), F det (A) = det (A)).

1€ n %
o .
y 1
A, =1|:
-ox 1
i -y 1]

FEER, A, ETn— 1515 A WET n - 1 5)—FE, {2 A, 95 n BTN 1.
FESR (3), B det (A) = det (A4)) = (x + (n — 1)y) det (A,).
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BTN Ay BIZN n 0T —y (E T80 1, B n BY —y (ET5 2, - , B n 1Y
—y ETH n - 1,15 n %

(x—y 0 0 1]

0O x-y - 0 1

Az = : : : :
0 0 oo x—y 1

| O o - 0 1]

Fi n—1 MR (7), B det (A) = (x+(n—1)y)det (4,) = (x+(n—1)y) det (43).
EREL1<j<i<nl, A [43];, =0.1

det (A3) =(x— )" -1 =(x—y"".

W
det (A) = (x + (1 — 1)y)det (A3) = (x + (1 = Dy)(x = »"".
Bl Ccn & x, x,, o, x, BEAE n KEE V(X xp, -, x,) TR
-1
[V(XI,xz, "'9xn)]i,j :xi .
TEgH,
_1 x4 x% x;il—Z x,il_l_
1 x, x3 xp2 !
1 2 n—2 n—1
V(xl, Xo, e, xn) = x.?’ x.3 x3. x3.
(R R XT3 X
1 x, x2 X2 xn=t

BAIHE det (V (xy, x5, -+, x,).
BATINV (xy, xg, -+, x,) BIF n = 1 BY —x,, £5 T n, 5l n = 2 BY —x,, 5
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A
(1 x;,—x, x% - XX, x'l’_2 - x'l’_3xn x’l’_l — x’l’_zxn_
I x,—-x, x% — XpX, xg_z - xg_3xn xg_l — xg_zxn
_ 1 x3-x, x% - X3X, xg’_z - X3 3%, xg’_l — X5 X,
2 n—2 n=3 n—1 n—2
I x,_;—x, Xy | =Xy Xy X, =X, (X, X, =X, (X,
| 1 0 0 0 0 ]
_ 3 5 -
1 x;—x, xp(xp=—x,) e X[T700 —x,) X7 (g = xp)
-3 -2
1 x,-—x, Xp(xp = X,) 0 X5T(xp—x,) X5 T(xp = X,)
-3 -2
B 1 x3-x, x3(x3 — Xx,,) xg’ (x3 — x,,) xg’ (x3—x,) |
-3 -2
1 Xp—1 = Xp xn—l(xn—l - xn) xZ_l(xn—l - xn) xz_l(xn—l - xn)
| 1 0 0 0 0 ]
H R H,
1, j=1
[Al;; =
Y i1 j2 )
J J — ) .
Xp o —Xp X, =xp (xp—x,), J>2.
BB (7), B
det (V' (xq, x5, =+, x,,)) = det (A).
AT n BIT, B
det (V(xq, x5, ++,x,)) =det(A) = (=1)"*! det (B),
i1
_ 3 S ,
X; — X, xp(xg = x,) e X[ —x,) XX = x,)
-3 -2
Xy — X, Xp(xp = X,) e X5T(xp —X,) Xy (Xp = x,)
— -3 -2
B=| x;-x, x3(x3 —x,) 0 X3T(x3—x,) x5 C(x3—x,)
_ _ n=3 _ n—2 _
Xp—1— %n xn—l(xn—l xn) xn_l(xn—l xn) xn_l(xn—l xn)_
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Fn—1IRMER 3) T, B

det (B) = (x1 — x,)(xp — x,,) = (x,_1 — x,,)det (V' (x, x5, ==+, X,,_1))

= (—1)"_1(xn —x)(x, = x5) - (x, = x,_) det (V(xq,%5, **+, X,_1))-

i1
det (V' (x1, %9, *+, X))
= (=1)""! det (B)
= (=" (=DM x, = x)(x, = x5) -+ (x,, = x,_p) det (V (x1, X5, =+, X, 1))
= (xn - xl)(xn - x2) (xn - xn—l)det (V(xl’xZ’ T xn—l))-
KRBl
det (V(X], R TR xi’l—l))
= (Xpo1 — X)X, = Xp) =+ (X—y — X)) det (V(x, x5, 0+, X,0)).
i1

det (V (x1,x9,+,x,)) = (X, —x1)(x, = Xp) =+ (X, — X,,_1)
(X = XX — X0) e (X — X,20)

- det (V(X] s Xyttt xn—2))'

&Ja, TME

det (V(x1, X9, +,x,)) = (x, —x)(X,, —X5) - (X, — X,_1)

(X = XX = X0) e (X — X,20)

(X3 = x (X3 — x3)
: (xz - x1)
~det (V(x1))

= (xn_xl)(xn_XZ)“'(xn_xn—l)
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“(Xpop = X)X, — Xp) - (Xm) — X,20)

(X3 = x (X3 — x3)
: (xz - x1)

-1

[I I -

2<v<n I<u<ov-1

H (x, = x,).

1<u<v<n
THEBH, 7V (xp, x0, -+, x,) FIFTFIRIER, W x, xy, -, x, EAME]
FOER, H5 x, xg, -, x, AL WV (xy, x5, -+, x,,) BTHIRAER.

flca2 & ay,ay, -, a, & n NAE n KE Cay, ay, -, a,) W

~y_ip1s S =

[Clay,ap, -+, a,)];; =41, 2<i=j+1<nm
0, HoAth,
T4,
[0 0 00 -a, |
10 00 —a,,
0 1 00 —a,,

C(al, ay, =, an) =
00 «— 10 -a

_0 0O --- 0 1 —ay |
B x BT P(riagay, . a,) = x1, = Clay,ay, -+ . a,). JTEBU,

x 0 - 0 O a

-1 x - 0 0 a
o -1 - 0 O

P(x, ap,a, -, an) — . - . an.—2

0 0 - 0 -1 x+a]
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BATHE det (P(x;ay,a,, -+, a,)).
EREL I 1 < j <nl, [P(xiay,a, -, a)]y; = 0. TI&, %17 1 J&IT,

A

det (P(x;ay,ay,+,a,))

=  (-D"™[P(x;a;,a,, .0, det (P(x;ay,ay, -+, a,)(1]1))

+(=D""[P(x;ay, a5, -+, a,)]; , det (P(x; ay, aj, -+, a,))(1|n)).

RHEE H,
[P(x; ala aZa Tt an)]l,l =X, [P(x; al’ a2’ Tt an)]l,n = al’l'

AXEE H,

n—1
-1 0 an—2
(P(x;ay,ay,,a,)(1|1) = : :
0 -1 x a,
| 0O - 0 -1 x+ a |

= P(x;a,ay, - ,a,_).
%

det ((P(x;ay, @y, -+ a,)(1[1)) = det (P(x: @y, ay, -+ @)
THGHI,

-1 x 0
0 -1 0
(P(x;ap,ap, - ,a,)An) = R
0 O -1 x
0 0 0 -1

B,

[(P(x;ap,ay, - ,a,)|n)];; =9x, 1<i=j-1<n-2;

0, Hfth.
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W1<j<i<n—1H, 8 [(P(x;a;,ay, -, a))A|m)];; = 0. T
det (P(x; ay, ay, -+, a,))(1|n)) = (=)' L.
2k,
det (P(x;ay,ay, -+, a,))
= (D"P(xap,ap, -, a,)]y det (P(x; ay, a5, -+, a,))(1]1)
+ (—1)1+”[P(x; ap,ay, -, a,)l , det (P(x; ay,a,, -+ ,a,))(1|n))
= xdet (P(x;ay,ay, - ,a, ;) + (=) ™a, (- 1)""!
= xdet (P(x;a;,ay,++,a,_1)) +a,.
KA,
det (P(x;ay,ay,+,a,_1)) = xdet (P(x;ay, a5, ,a,_,))+a,_;.

4

det (P(x;ay,ay, -, a,)) = xdet (P(x;a;,a,,++,a,_1)) +a,
= x(xdet (P(x;ay,ay,,a,_5)) +a,_;)+a,
= x> det (P(x;ay,ay, - ,a, ») +a, 1x+a,.
&, &8
det (P(x;a;,ay, -+ ,a,)) = xdet (P(x;ay,a,,,a,_1)) +a,

= x? det (P(x; ay,ay, -, a, ) +a,_1x+a,

= x""!det (P(x; ap)) + azx”_2 +-+4a,_ x+a,
=x"Mx+a)+ax" 2+ +a, x+a,
=x"+ax" ' +ax" 4 +a, x+a,.
BARIE 17206, THANEEAR D BRI F AT E— D FERAT
FIF BREF AR IS, AT HAR R BT T X AR B §)2
{58 15 B G St 3 A A7 2 SRR MR . 5 SRR AIE T B — D RERI AT H1 A B 2 R
TR, JERT AL — S MBS, 85 PO S HY SRR
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C4 HE%

— et £ A G XOE ATHN AR B B, 721 (BE ) B — LR
HITE PR Z R, RO ENTXIRUEATAI R UGB HE, XL
HAIWTFAT AN, BAREART FHATHIIT S HES CBfaHE, TRE RIS HKAF).

WFEHEFIR, B —MT R EZE.

EX C13 O Hr) ¥ ay,ay, -, a, m— M. & i, j B2 AEE n =D
ANEH) EEEEL. FATZIRIHANBIEE | DCFEEE j T (R, L
T a;, a;), HABERHAMR ST, W, BAVRE] T —S#rH0HR by, by, -, b,
Hr

aj, k=1
ak, /\’f‘m.

PATVE, 22 ay, ay, -+, a, H by, by, -+, b, BT R — IR IR Al 7 j = i+1
5 j =i— 108, g, a;, B a;, a;, 1E a1, ay, -+, a, B, B AT,
FATUL, IX— O 2 — IRAB GBI 5.

Bl cae FEHY1:3,2,5 1,4 K3 5 1 L E, BEHYI 1, 2,5,
3,4, BAITUE, 28 T8 I BT R — IO .

RZEAA L 2t 1 5 4 BN E, BEHEFI L 3,2,5,4, 1. 2 T 9 1T
AT YRR — O, A, [RIR 1, 4 76 T B2 MEARRY NS0, BT
AT, 28 129 I BY1T 78— IR AT AT #E.

EEFERNE, — RS R ] DUR Z IRAE A e 45 SR —AF. bk,
T2 T 910 FATR] UK A

3 52 AE, BHEYI1V: 2,3, 5, 1, 4;

#3555 AE, BHEYI v:2,5,3, 1, 4

#3511 AE, BHY VI 2,5, 1,3, 4

ZHL5 51 IAE, BHEY VIE 2, 1, 5, 3, 4;

ZH2 51 IAE, BHEY VI 1, 2, 5, 3, 4.
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ATDAEE, BATAI 5 OAR B HSCHL T — IR (2 RHRREY) X =
2, XA

HE, ABE L XA—E. 1] a, ay, -, a, =T, i, j BT n
HY AR IERRE, Hoi < j. W, BATTAIE 2(7 — i) — 1 AR i ASZ i
HHEFIRIES | DXFEE j AT

FRAT X 5 3 PP EUR A R R AR,

EEC5 ®ay,ay, -, a, EELAEER n DI L ay, ay, -,
a, WY FE ©(ay, ay, -+, a,) = T. AL, BATAIME T IRAEAAHZHES T
H KA.

IE BA1KR ay, ay, -+, a, 72 1,2, -, n HHEH]. AEaTE P(n):

EW 1,2, -, n W=D ay, ay, -, a,, BATTRIME 2(ay, ay, -, a,) IRHH
X B HA BIAHES 1, 2, -, n.

BATHECAIGNEUERH, N EREEL n, P(n) AL,

P() ZIEFARY. 5, 1 JE 1 DY 1L AT EEDN #:, EE 2
HRHEY). HEY) 1 B A E SR SZ 0.

WAE, A& P(m — 1) SEIEFEY. FAE P(m) W2 IEF. B 1, 2,
ey m =N ay, ay, -, a,. B, TETEE— DA m BIIEREEL k, {#
ap =m FAIRHMm 5 ap .y, B m 5 ay, M m 5 a, MNTA]
A5 ay, ay, ey Gy ST Ay, s Qg Gppys s Gy M. IX m— k AR HAAE m 2
B®E— M G a,, = m, WABENR T, Bk R T587), BFrHESIRIAT
m—1 1M ay, -, a1, Gpyqs s a2 1,2, -, m— 1 IHEY]. ERCE, AT
AIVE T,y = 7(ay, -+, Gy, Qyrs > @) AR, 22 @y, oo agy, apys -,
a, NEBRAAN 1,2, -, m— 1. FRCA, BATOIAE T,,_, + (m — k) (RAHERXS
2% ay, ay, -, a, NEBRAA1, 2, -, m.

FEL, F—NEEGEME1<i<j <mWERFEEX 1, ) REEGLT
MKz @itzkHjtk®i=kHk<j<m@l<i<kBf
j =k HERE, $E—NMET k, BB m WIEEE ¢, 5 a, < m.
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G4

T(a], a2’ Tt am)

= Z P(ai’aj)

1<i<j<m
= ) Manap+ Y plagap+ Y, plagap)
I<i<j<m k<j<m 1<i<k
ij#k
=T(@y, 5 Qs Apgs 0 > ) T Z 1+ Z 0
k<j<m 1<i<k
=T,_1+(m—k).

M, FATRIE 2(ay, ay, -+, a,) (RAEREXN AR ay, ay, -, a,, WE BRI 1,
2’ <o, M.
I LA, P(m) 2 1ERARY. EECEVINTEREE, N EEEEL n, P(n) AROL.

Bia, BRITE—RVIEE.

¥ ay, ay, -, a, FWERHIIEZ ¢, ¢y, =+, ¢, AL fe)) =i (i =1,2, -,
n). CBIGHY, f(a,) TR a, 25 f(a;) MIEL) HE L, AEEH, % dy, dy, -, d,,
B ¢, €y, oy ¢ I DEEF, W] £(d)), f(dy), -+, f(d,) 7B 1,2, -, n BI—DHE
Bl ROLSR, 45 vy, v, o, 0, B 1,2, o, n =S W ¢,y s ¢y, o€ R €,
¢y, ey BI—DNHEF. AR, & d, < d,, V8 f(d,) < f(d,). RIIK, #
fd,) < fd,), %F d, < d,. I\, f(a)), f(ay), -, f(a,) BIHFEET a,, ay,
ey a, TR FAT2 5N ay, ay, -+, a, BL/NZ f(ay), f(ay), -+, f(a,),
BIRT 1, TEIR a4, ay, -, a, BISFE—FE 2 BB HIRE AR AT, 22 ),
ay, -, a, NEBRHEY ¢\, ¢, -+, ¢, (ERER, BAVERA] AL 5%, ZE—
REFIHEF ARS8 1, 2, -+, n BIHEFIBIBFSR. FRRA, BEATEE] 1, 2, -, n Y
YRR FEE XWERE, BATVEANEE N —ROHETIIMER.) IR

T C16 EBHA I ay, ay, -, a,. FE—UTHTHES 1, 15HE5 1L: by, b,,
ey b M

S(bla b27 "ty bn) = _S(a]7 a2, Tt an)'

CEMAH, — IO BZEHEART S )
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WE oA L &R 1, 2, -, n BUHER; BT R Z BT 2 75 I
IS T AR EIHER.

Won PHRNEE T = [ef, e, el TFE D nPE A =[e,,e,, e, ],
B = ey, ey, ey 1 AL, BAIHONARIZIR T A 5, HAZEAMEIG
FIHRE. M,

S(b]’ b2’ Sty bn)
= s(by, by, -+, b,)det (1)

= det (B)

= —det (A)

= —s(ay, ay, -, a,) det (I)

= —s(ay, ay, -, a,). IEEE.

EIEC17 ®n>2.®ay, ay -, a,&n DPETEFEINEE B4, TE q,
ay, -, a, FIEEHSIF, f7500 1 BHBIERF S0 -1 BIHES IR B AR

iE W ay,ay, -, a, WERHIIE ¢ g, -+, ¢,. THEBH, F—1 ay, a,,
e, a, BHEBIERZ ¢y, ¢y, -, ¢, BIHEA, BHE—1 ¢, ¢y, -, ¢, BIHEAIERZ ),
ay, -, a, HIFEA,

T ¢, cy, -y ¢, THIN 1, 2, -, m; A TR BITERIR 7 4 I =
FATATHIHER .

18 n 2% U, Ht (U], ; = 1 (BB, U B8~ ITHR 1. IRIEZH
T, det (U) = 0. fRIBFERETF By, Jos s g N 1,2, 0, 1),

0= det(U)
= 2 S(il, i2’ Tty ln) [U]il,][U]iz,Z o [U]i,,,n

1<iy,in, i, <n

i1sin,e iy ELAHHR

- Z s(iysin, - 0.

1<i1,i2,"',in<l’l

i{sinyeeeiy HLAFHIRE

WA — A LRI R H kD BN 18 -1 BB 0, 18
A, BJL 1L AL 17 B8, EReEH, 18R -1 B9DEERE k2. IEER
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AT UL, S22 BT n 0E (n > 2) BITTAIEII AR E, 7550 1 IR
TFER -1 NI EE R n-(n=1) - -2 1)/2.

B, B AT .
BCIF, IRICAR, FRAESE — &, 5 14, “FATHIAME BT E 74150 B
TP RHIRLENE, 240 s Ik Rl e T8 2K

I CI18 KENIERIK n FKfFE _EWIREL £ IES:
(1) (M) MMEMAEE n FWIEEE j, M n—-1 D nx1FEa,
aj_1, a0, s 4y AR AN nx 1 FE x, y, (B = s, 1, B

f([al’...,aj_l,sx+ty aj+1 an])
= Sf([ala ] 1% a )+ tf([al j—l’y’ aj+1’ eee ,an])'

(2) BZEEME) & n 9% A B _FIHEIE, U] f(A) =
AR, FHEAR] n 2205 A, fF(A) = f(I)det (A).
Fepllih, 25 £ = 1 FTEE), W 7 #EfT41

IS PANFTUEE SR ? Tl T — MBI R L

g(A) = f(A) — f(I)det (A).
AT USRI, g B LRI, 255, B g(D) = 0. T2, RIEIEXE( n 505
A, g(A) = 0 BIA]. R A BIEXA g2
NIRRT, BATE, BRAMEL ¢, 2. B, Bl £ NBEIEER
B, B TR RS H
fAy= Y (AL [Al - (AL, fe e e D,

1<11 REMIIN N /}

i1,in, i, BAEE
Hrbe, /2 n EBAINE T HIF k.

RIE, BAVEWE f(le; e ,e; 1) HZERM SN, BATA]
R, SR, BT DUE 4 M5 8t e, e, e, ] HOF, AT EL R
ler, ey, =+ ,e,), BN n EALRE 1. T, FAE—TH iy, iy, -, i, FAERIEL
o(iy,ip, -, iy), EET 18 —1,

Fley-ery ey ) = 0liy, iy, i) (D).
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SO =) Y oliyig i) (Al (AL, - (A,
1<y ig, i <n
i1sin,e iy, B
A
on BI—ANHER iy, iy, e, 0, FRATTRET /R
H jj AR, AT A, BATAIE (i, iy, -4 iy) IR
ceiys e 1N 1. FRIRIE,

1 2

f([ei19 eiz’ R ein])
= (D)7 f (e e, e,])
= S(il,iz, ey, ln) f(I)

AR 12 6(iy,ip, -+ .i,) 7
FATEAE, 4 1
T(iy, in, e, )(M‘H”Bﬂﬂﬁ%
ﬁlJEl’Jsc?ﬁ% (BFRE A1),

(S P“}
Fﬂlh

)4%

><1#

FRRA, 6y, in, - i) ISR s(ipsin, o, i,). FFRIBTEZEREIT B, jos s dy
1,2, -, n), ATH] f(A) = f(I)det (A).

F AT O, B, ASMERIBI R AL ¢ o2 IR R, (B2, BRIEHBIER
g FRRIEMAELE, XINMABEETE f(4) FigiEE/D AR T 5.

(1) TERRIS 80— 2 BRI AR RD A #, AT 28— NHEFI DN B 2R HEZ;

() EERFATHIAY A

FEEEL () 2FRCHEIN, 1 Q) (EFREFR) BIEFHANE. AL,
BT ISR B A AR AR, o8 T EICIE T B, FRAE T BN EREL ¢ BU—NMRE
SE g(1) = 0. FT A, FIFIRARIERE g(le; ey -+ o e; 1) N g(D) B, BT
FE T ILRE, WARKIEMAIZS iy, iy, ey i, N 1,2, -, n (FEO0, B2 3, 2,
5.1,4°81,2,3,4,5 Al AFER S, 4 INLE, E&iﬁﬁe 4,1 A E, FHAcH
3, 1 A E); FARIIE, AEEHMR IR FIME, 25 iy, iy, -, i, N 1,2, -,
n, BT, <0 FRAEAIEHIRER 2 07 T RAVTEA.

FREER 7T 7%, RIIE

I C19 % c BHELIENIELIR n RBE LIIREL £ 1EE:
(1) (L) WAL n IEERE j, B n—1 D nx1FEaq,
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Aj_1>8j41s "5 Qps E’E{ﬂ:/l\ nxl1 Ki X, ), E'E'fﬂ:/l\éy S, I, ﬁ

f([ala ot ’aj—]asx + tya aj+]7 h 7an])

= Sf([al, cee aj—l’ X, aj+1’ CLLIN an]) —+ tf([al’ eee aj_l’y’ aj+1’ e an])

(2) CZEEM) & n % A B ZHIMEIE, W] £(A) = 0.

3) CHLTEME) £ = c.
WE XAERIR n RKE ERIRRE h HIEEIX =M. MR n 9B

W TERIBIEREY g2(A) = f(A) — h(A). It g hEZEMS3H# M, B
g() = 0. RJg, AR (FFE—E=, 1 14) A ERR]. (BE, hEERE
T2 ATHIF” “det” FHFEF) JEEE.
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C.5 Binet-Cauchy AT,

FENIUE Binet-Cauchy AR 5H — PN HTE.

R —8, 17 30 B, RAZ 2RI AR T B, X MEER
o = S S

(1) iDL S,

Q) HEEXNIEF NS “Binet-Cauchy AR 5 F AR “Binet—
Cauchy A (BER)”.

LR, MR — D RIER A2 “H B TR (& Aa e HXH
N EHIEEMAS 8, AMER) A, HAESUR T #EN{AIIERH Binet-
Cauchy A3\, TAEX LG —DHHIEZ Z P EHATII A AIER. £/,
T2 HRIFATHIN (REIRIE) N K “HEF ) T80 “fF5 FFE.

X MGUE R TR A F: Binet—Cauchy 22NN 2 ZAYUERA. X MG UEARTE T
M B TR BRPAREEE RN RN, B2 T 2096 AR

RTAE, BV s | IR 25 RH1T5:0/~7\5 Binet-Cauchy 23X

TFHEC20 B AZnE > 1) 1% k BRET n WIEEEL K j), jos
Tt jk %Xﬁiﬁﬁ n E@IE%%%&, —E‘jl < j2 < < jk‘ }H\IJ

det (A) = Z det (A(il’iz’m’ik>>

1<y <ip<-<iy<n J1:J25 5 Jk

. (_1)11+12+---+lk+J1+J2+---+jk det (A(il’ iz’ e ik|j1,j2, ’jk))'

FIE C.21 (Binet—Cauchy AF) & A, B 73 HIE mx n, n x m [,
(1) % n > m, N det (BA) = 0.
Q) FHn<m N

det (BA)
= Z det <B<1’2’.’n >>det <A<.]1’.]2"“7.]n>>.
1<) <jp<+-<jp,<m J1sd2> s 1,2,--,n

Realldth, 2 n = m, MIBEEE R 1 < jy < jo < o < gy <m B i, jos s s
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&, HHBER. 1,2, -, n, 1

det (BA) = det ( B 1,2,---,n det [ 4 1,2,---,n
1,2, .,n 1,2,-.n
= det (B)det (A).

AILHFHERE.

(D) &N EE—1TRITEAN 0, MEATHIZA 0.

ATDAE R E X (3%50 1 RITATHIE0) IRUE S, Al % — 1T RITTS)
KRR, S8, WRTAIA GRTATHY) Z2&MEIRIEt S, Fat A~ E
XJLUET .

2) EM—DFEE—FIRI & T 55—, MHEATHAZE.

X2 AL AT R 2 AT A1 — MR

(3)I% A, B,C, D THlE mxs,nxs,mxt, nxt[E AL,

A C
B D
FoR—D (m+n) X (s +1)-FF M, BIHMEAIAREIT m+ n BIEEER 58T

s+t BIIEFEEY

-

[A]i,j’ lgm’,lgsa

[Bli—m.j» i>m,j<s;
(M), =4 ™

[C]i,j—s’ i<m,j>s;

k[D]l-_m’j_s, i>m,j>s.

XERMNESE—F, 731 EUERICS. IfE, FeEH S HA Eitid
=, EKHL 1% A, B 350 mx s, nx s FE. HV A,

A

B
= (m+n) x s-FF L, BXEAIAEIE m + n FIEEE 0 58 s iY
IEREEL

(L], = {[ li.j i<m
[B] i>m.

i—-m,j»
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KU, % A, C 2AE mx s, mxt B A,

4 ]
FR— mx (s + -8 H, EXHERRE m SR 5T s + 1 )
TEHEHL .

(H],, = [Al; J<s
[C]

i,j—s°

W % A, BAIE mxn, nxmBE AEm+n 2R

5

J = ,

—-B 0

B AW L, & m PN, G NAR 0 Z nxn B OTe 0 FE).
BATH A RHE T 8917515
— 5, B2 m+ 1, m+2, - m+n B, B

det (J) = det [ J b2 in
) z ( <m+1,m+2,---,m+n>>

1<ll <i2<~~~<i,,<m+n

. (_1)1'1+i2+‘--+i,,+(m+1)+(m+2)+~-+(m+n)

~det (J(iy,ip, = i, im+1,m+2, -, m+n)).

E%ﬂﬁ%pmeEJ< i1igs sy >%ﬁn%ﬁéﬁamﬁ
m+1lm+2,--, m+n

ANTFHEEITIIRN 0. BRI, 2 1 > m. W1 BET m GRS, 8 n > m
0. 7 BFEIRN 0.

n<m W, BMERME i, >m Wi, iy, i, B

Piin. oo 0
det (J) = det | J b2 tn
) Z < <m+1,m+2,---,m+n>>

1<i<ig<+<i, <m

(= 1)i1+i2+---+in+(m+l)+(m+2)+---+(m+n)

~det (J(iy,ip, i, lm+1,m+2,--- m+ n)).
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PHEH, FN1<i| <iy < <i,<m,

J ilaiZa""in = A il’iZ’”.’il’l ,
m+1l,m+2,--- m+n 1,2, ,n

I (iq, iy, i
J(i],iz’-.-,inlm-l-1,m+2,...’m+n)=[m(l 2 nl)]’

—B

HA 1,3, iy, -, i,)) RIREBR 1, AT iy, iy, -, i, Jo (PEEA]) 152K R
S iy, iy, iy BIFT, o = J(ipin, i lm+ 1, m+2, - m+n) BT

i1,y
HI,
det (T i i)
kl’kZ’ ...’k
= Z det( l] 12 < . . . . "
1<k <ky <+ <k, <m fts ety
Koy ddon ool i i e
. (_1) 1Ko+, i Fig+--+iy, det (]—}17i2,"',in(kl’k2’ eee |ll’l2’ -, }’l))

FEREEL % k) < m -, W T, ._,,n<"1”‘2""”‘n> BT 1 HITER 0, i

Lislgyeeeyl

XANFRERATHIE 0. H B, 5 ky > m—n, W ky, ky, -, k, 5&, HHEEZ
m—n+1,m—n+2, -, mig

det (T}, ..;)
—n+lm—n+ 2
B det <7-‘il’i2’.“,i”< >>
ll’ 12, .., n

. (_1)(m—n+1)+(m—n+2)+~ +m+ig+ig+e+i,

- det (T - (m—n+1,m—n+2,---,m|i1,i2,---,in))
= det <( B)( L2, : >>

11’127 ’ln
. (_1)(m—n+1)+(m—n+2)+ ~H(m—n4n)+i|+ir+--+i,
'det(Im(i17i27“' |l]7127' ) n))

— (_1)(m—n+1)+(m—n+2)+---+(m—n+n)+i1+i2+---+in (_1)n det (B( 1,2,- . >>
Iy,0p, 0y,
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NID]
det (J) = Z dot <A<11,12,-..,1n>>
1<i | <ip<-+<i, <m 1,2,-n
(= 1)zt DA 2+t )
. (_1)(m—n+1)+(m—n+2)+~-+(m—n+n)+i1+i2+-~+in (_Dn
- det <B<,1’_2’ e ))
ll’ 12’ e ln
E=
(_1)1'1+i2+~-+i,,+(m+1)+(m+2)+---+(m+n)
. (_1)(m—n+l)+(m—n+2)+---+(m—n+n)+i1+i2+~-+in (=1
— (_1)2(i1+i2+-~-+in) . (_I)Zmn . (_1)2(l+2+~~-+n) . (_l)l’l—n2
— (_1)—n(n—1)
=1,
i

det(J): z det <B<1’2”n>>det <A<11,12,“',1n>>‘
1<i<ig<+<i, <m 1,050, 1,2,"-,}'1

53— 77T, B T AT FRAT AR ME R, S 4 MU T T, 15— N K
B 7, K TR, L, R0 T (951 1 59 —[A], | 5 TFE m+ 1,
5112 19 —[Al, | EFEI m+ 1, 5 m B0 —[A],,, (ETFEF m+ 1,13

0 0 0 [Al, - [A]l,n_
0 1 0 0 [AlL, - [Al,
| = ,
—-[Bly; —-[Blip - —[Blyy Prg O - O
—[Bly; —[Bly - —[Blyy P2y O - 0
__[B]n,l _[B]n,Z _[B]n,m P 0 0 _
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Hrp

Py = (=[BlgD(=[Al} ) + (=[Bli 2)(—=[Aly 1) + - + (=[ Bl ) (—=[Al,.1)
= [Bli 1Al + [BliolAlyy + - + [Blg ml Al
= [BA]k,l

RABITHIKAVIER, det (J) = det (J)).
AT I, 950 1B —[A], B THI m+ 2, 5 2 B9 —[A],, T H
Glm 42, AN m B —[Al,, ETEI m+2,15

1 0 0 0 0 - [Al,
0 1 0 0 0 - [Al,

; 0 0 1 0 0 - [Al.

2= )
—-[Bly,; —[Blip - —[Bli P1gx P12 == O
—[Bly,y —[Blhy - —[Blyu P21 P2p =+ 0
__[B]n,l _[B]n,Z _[B]n,m Pna Pn2 0 i

Hrp

Prp = (_[B]k,])(_[A]],z) + (—[B]k,z)(—[A]z,z) + e+ (—[B]k,m)(—[A]m,z)
= [B]k,1[A]1,2 + [B]k,z[A]z,z + e+ [B]k,m[A]m,z
= [BA]k,Z

IRIEITHIAVIER, det (J)) = det (J,), X det (J) = det (J,).

AT T, HIF 1 B —[A)y, BT HI m+ n, 52 B9 —[A],, BT E
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Hlm+n, N m B —[A],, BETHI m+n, 15
[ 1 0 0 0 0 1
0 1 0 0
;o 0 0 1 0O 0 - 0
" |-[Bli, -[Bli, -+ —[Bliw P11 Pia " Pia
—[Blyy —[Blay, -+ —[Blyw P21 P22 ' Pan
__[B]n,l _[B]n,Z _[B]n,m Pn1 Pn2 ° Pppnl

oo
~ |=B BaA|’
HeH FAM O Z mxn EME, B

Prn = (Bl D(=[A] ) + (=[Bli2)(=[Aly ) + - + (=[Bly ) (—=[Al )
= [B]k,1[A]1,n + [B]k,z[A]z,n + -+ [B]k,m[A]m,n
= [BAl; -
MRAEFTHI IR, det (J,) = det (J,_;), B det (J) = det (J,).
BATEAUAIHE g, ATHI00 RAE =K @ S —F, 311
22 M R J, BIERERITTAIZ); (0) %17 1,2, -, m JBIT; (¢) 88 m+ 1,
m+2, -, m+n B EZ, EHEEE, ErEH,
det (J) = det (J,) = det (I,,)) det (BA) = det (BA).
BUAE, BATE R R E IS R IX /2 Binet—Cauchy A3X. ==

P8 —LE1E,

& A, BAIZE sxng mxs B AEEL, BAAENX, B BA Z2—1
m X n [ BA AIRENZ— 177 FE, B0 BA BI1TFINATRERTC R Y. (H2,
BAULAIEL BA BIFBERIATAIR, EIXDFHERIETTH. ¥ k 2 — B AE
o m, WA n FIIEREL R I <iy < <ip <m 1< <<l <

PAT, BATTAICAH B 5 A WY k HrFERITHIAE H BA B k 1 1%

F=(BA)<11’"'”k>
£y, 0
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HIFT515
BT, BAEES

(BA)<11,-.-,1k> :B<11,..-,1k>A< L,-,5 >
£y, 0 1,5 l1, .l
NGBS, T
il”"aik 1’...’5
D=B , C=A .
1,+,5 l’ﬂl""’fk

N D, C 73772 kx s, s x k [%, H [D],; =[B]; ;,[Cl;, =[Al,, . N

[DC]u,U = Z [D]u,j[c]j,u
p=1

= Y [B], ;IAl; .,
p=1

= [BA]iufu
= [Fluo

HAE, FATRT LAXE €, D A Binet-Cauchy AT 7. FHEIH —IX, C & s X
k), B D& kxs . T&:

(1) % k > s, W det (DC) = 0;

() % k< s, M

det (DC)
= Z det <D<.l’m’]f>>det <C<J1,"',Jk>>
1<) < <j <s Jis sk 1,k
= Z det <B<l.1,-.-,l.k>>det <A<‘]l’.’]k>>
1<) < <jp<s J1> s Jk fl’...,fk
Zi b, BlTE

EIEC22 WA BAFIR sxn 'S mxs FE. B k B— MR m,
RS n FBEL IR 1<ip < <ip <m i 1<E <<t <n.
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(D) k> s, N

det ((BA)( ook >> —=0:
£1,
Q)& k<s, N

det <(BA)< ' >>
1, b,
L3 (o) Jaa (a8
1<) < <ji<s J1s s Jk Lﬂl’""bﬁk
AJALIEE DY Binet-Cauchy ATAY— P - &H m = n, k = n, H i, =
£,=u=1,2, -, n), MiXmHZ Binet—Cauchy 223,
GEME m=n=s N

EIEC23 R A BREn KM &k 2—PPEE n FIEEHK &1 <
| << <mE1IL<l <<l <n N

i
s (00(75)
= ) de <B<i_1"”’i_k>>det (A(jl’""j">>.
1)) < <jp<n J1> s Jk Z’ﬂl""alfﬂk
A THIE, A B—DFFEAMERTBOA N ZE A F—51T75 — &5 Y

AEBITTAZ IR R AR PV AT R, JE I BN N2 RPR A B —2175 — 251
J&, T NHITTAL R R BIR PR RCHT . BT LA, AT AT A0 20 w2516

EIEC24 XA BEnE KEE—DTHEY n WIEEE &1 <
<< <M1 << <n N
det (BA)(iy, -+, ig|€1, -, C1))
= Z det(B(i17"'aik|j]a'"7jk))det(A(j]""ajk|bﬂ1’"'afk))'

1<j1 <---<jk<n
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C.6 HE—ITEFITHIX
AT, BTREAE X @4 1 B, IRt —1T R 77 XB A=K

FIEC25 WARnEEm=1). 35 NEE BH1<i<n Nl

det (A) = ) (~1)™[A],; det (A(i]))).
j=1

IE FATHEATGNRIERA S, BARHE, 12 P(n) Nanil
XHEST n 2B A, SHEMAES n BIIEFEL G,

det (A) = ) (—=1)™[A], ; det (A(i]))).
j=1
N, FATTH BARSE: SR IEREEL n, P(n) 2 IERA.

P(1) B2 IEHARY.

] DASRIE, P(2) /B IERIEY (SIRK).

A, BAMRE P(m — 1) 2IEHM. JRMBIE P(m) t12 ERM.
TE—D m R A TERAET m EEE i NAHE BAE f =
(=D)AL, det (AG| D). T (58 2 DMESFIATEE, RS, A T H
ok # i) N A(k|1) BIAT i — pGi, k), A FIF j (ELAR j # 1) XN A(k|1) 7Y
Hlj—1)

det (A)
=f+ ), (DAL det (AK| 1)

1<k<m
k#i

= /4 Y, CDMAY Y ()TN AY,  det (ACK i1, /)
Jj=2

1<k<m
k#i

m
— f + Z Z (_1)k+l[A]k’l(_l)i—l’(l',k)'l‘j—l[A]l.J- det (A(k, ll 1,]))
1<ksm j=2
k#i
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m
— f + Z Z (_1)k+] [A]k,l(_l)i_p(i’k)-l_j_l [A]Z,J det (A(k, lll,]))
j=2 1<k<m
k#i

+2 D, DAL (1P A] ) det (ACK, i1, )
j=2 1<k<m
k#i

m
= [+ ) DMAL; D (DRI AL det (A, i1, )
k#i

= [+ ), (=D)M[A], ; det (A(]))).

j=2

FTLA, P(m) JEIERAAY. BECAVANTRIR B, RRIEanARAT. UEEE.



C.7 HMESHEHEENITHIRHE 219

C7 FESHEENTIIARF

A, BARUERH: — 7S B BRI TS

HSL AR5 —5, 11 15, MWEME X d%51 1 BIT) 5147 1 RITIER T
LA, AR, RIE R AU

DAR, % P(n) sl

SHESE n 2085 A,
det (AT) = det (A).
T, AT B2 AERTEEEEL n, P(n) 2RI
IE (RN %5 1 RIFS5H4T 1 JIF) W —=, 75 15. IEEE.

IE (A8 P(1) BIEMRY. 555, 1 KRR EMZ E C.

BAE, BAMRE P(m — 1) ZIEMRY. BATEIE P(m) 2 IEWHRY.

(EB A m e A — 77T, BATRGE, XHEMEL x, SEMEREL s, 424
=]

S
1
xX=-=) x.
s 1=

55— I, TATER, ME—"1 s Kb B, 55— NET s BIEEEE ),

det (B) = )’ (~1)¥/[B], ; det (B(il)).
i=1

BE, TERE, BER (AL = [AT),,, W, RAERIE, ATG1)) = AGl)". EE
X=HE, SHEZRIINENSG G @RS G, HAHRRE G8 4 1MEFS),
®i1E

det (A1)

1 < T
= — det (A
m;e(>
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§|||_
L
14+ 14

A

(=D [AT]; ; det (A (i])))

I
3=
.MS

~

Il
_

Il
—_

—1)™[A];; det (AGi[i)T)

(=D)™[A];; det (A(j )

I
S|~
.M§

3=

4 iMs

(—1Y*[A]}; det (A(jD))

M= 1M
- 1

(=1)/*'[A]}; det (A(j[)

1 Z det (A)

i=1

3=

|
s 0
n
.
1l
n

3

= det (A).

FITLA, P(m) /2 IERAAY. EECE V9075 R B, RRIE an i p L. TEEE.
IE (A8 1 IR ERIB A Q(n):
P(n—1)5 P(n) BIERH.

FATRHBCEAVAGEIERE: SEAET 1 B9 n, O(n) B 1IEHANY. HIHL, FAT]
ALH, XA IEEEEL n, P(n) 2 IERAH.

FHERIAE Q(2) B 1R,

WA, BAVMRE O(m — 1) BIEWR. FATEIUE Q(m) 2 IERIY. FESR
O(m — 1) JZEIEHARY, W P(m —2) 5 P(m — 1) ZIEHARY. AT LA, B BRATRE I
UEBH P(m) ZIERAEY, N Q(m) /B 1IEHAEY.

B m PP A N

det (AT

D (=DAT], det (AT (1)
i=1

(=A™, | det (AT(1]1))
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+ ) (=1)F'[AT], | det (A1)
i=2

= (=D''[A]; det (A(1]1)) )
+ i (=D*[AT];; det (A(1])) 2
=
= (=D"'[A]; det (A(1[1))
+ f‘, (=D™'AT], f‘, (—=DF 1Al det (A1, ki, 1) 3)
i=2 k=2

= (=D'"'[A]}, det (A(1]1))

+ D D AT (DAL det (A1, ki, 1)

i=2 k=2
= (=D"[A], det (A(1]1))

+ 20 Y (1A (=D A det (AL K], 1)

k=2 i=2
= (=D'"'[A]}, det (A(1]1))

+ 20D (=DFLAL (= 1THAT, ) det (X1 Kli, 1))

k=2 i=2
= (=D"'[A]} det (A(1|1)
+ f} (=D)AL, f‘, (=111 [AT]; ) det (A1, ki, 1)
k=2 i=2
= (=D"™'[A]} det (A(1|1))
+ i (=D)AL, i (=D*AT]; ) det (AT (L 111, k) )
k=2 i=2
= (=D"'[A]y, det (A(1|1))
+ i (=Dl det (AT (1]k)) (5)
k=2

= (=D'"'[A]}, det (A(1]1))
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+ D (1Al det (Ak|1) (6)
k=2

= Z (—DM*1[A] | det (A(K|1))
k=1
= det (A).

Fr LA, P(m) ZIERAM. BT LA, Q(m) /2 IEHHRY. A IT9NER B, RFIE il
Fr (e B HO VR AR RE.
(1) Q) HAH TIRE P(m - 1). &, AT(|1) EERZ A1D).
) M TH8 1 BIT. 1=, [Al, 2 AQL) HY (k= 1, D-TC G,k > 1).
@) M TEE P(m—2). TFE, AL ki, 1) RIEER AT6, 1)1, k).
(5) R TH251 1 BIF. FEE, (AT, 2 ATk B G - 1, D-TT Gk > 1).
6) FIFH TIRE P(m—1). 7EE, AT(1|k) A ER AKk|D). UEEE.
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C8 (XTFIR) Z&ki%

AT, FABUERA CRTHIRY) Z4:1E.

HSL, fEE—, W 13, REAZ Y RBIFITHIRAKIUER T 8. it
A8, KIIE R HIERH AT,

AR, & P(n) JNan@d

KA 0 TR (T 0 — LA nx 1B ay, v ay 1. dyp, o
a,, =D nx 1B x, y, BN s, t, B

det[ay, -+, a;_y,5x +1y,a;,1,,a,]

= sdet [a, - i1, X, Ay, ,a,] +tdet[ay, - A1 Vs Ajygs ,a,l.
], FAIH B b AEAIIERE n, P(n) B IEFDY.

WE (A —7EH) WE—=, 113 IEEE.

WE (%5 1 ) AYERIE PQ1) /2 IERERY.

IAE, FAERE P(m — 1) B IERER. FRATEUE P(m) 2 IERREY.

AT m BIERE . B m -1 D mx 1 ay, -, a1, a;,,

o EECEAD mx 1B x, y, AN s, t fTE= T mifE A, B,C: A, B,C Y
ﬁlejjak (k # j); AW j o8 x; BEYF j 09y, C WIH j 9 sx + ty. AR 4,

det (A) = det [a], e ,aj_]axa aj.}.]’ o 7am]’
det (B) = det [al, ceey, aj—l’ Yy, aj+19 Sty am]’

det (C) = det [ay, - Aj_1,SX 1Y, a5, Ay

AHERIL, 5 k # j, WAL, = [Bly = [Ci . BUAG])) = B(ilj) = C(il ).
%=1 34

det (C)

= Z (=1)*[C], ; det (C(il )

Z (=)™ (s[A],; + t[B]; ;) det (C(il)))
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—sZ( D*[A], det(C<z|J))+tZ( 1B, ; det (C(il))
i=1

=5 ) (=1)*[A4], det(A(z|J>>+tZ< 1)*/[B];; det (B(il)))
i=1
= sdet (A) + tdet (B).

& j > 1.3% A@|1), B(i|1), C(i|1) B9% j — 1 735Z p, g, r. W r = sp+1q.
HEAE, det (C(i|1)) = sdet (A(i|1)) + 7 det (B(i|1)). MIfi

det (C)

= Z (—D™[CY; ; det (C(i[1))

i=1

(—=1)*'[C]; (s det (A(i[1)) +  det (B(i|1)))

Il
M =

i=1

= Z( D C]lldet(A(lll))+tZ( D*[C];,y det (B(i[1))

i=1

- 2( D A],ldet(A(zll))+tZ( 1)1 [B];  det (B(i| 1))

i=1
= sdet (A) + t det (B).

FITEA, P(m) J2 IERAHY. B IHARIR B, ik amdl BT, IEEE.

iE (4T 1 B RERIE P(1) Z1ERRY.

WTE, FAURE P(m — 1) ZIEFRY. TATZIUE P(m) 2 IERRRY.

A m EEE . FlR m -1 mx 1 a, -, aj 1, Qjgys -
a, D mx 1 B x, y, EBR D s, t fE= T m B A, B,C: A, B,C Y
k7 a, (k#j); AWIB j 9 x; BEIF j N y; € BIBN j 219 sx + ty. AR,

det (A) = det [a], ce ,aj_]axa aj.}.]’ o 7am]’
det (B) = det [al, °e 7aj_19 y, aj+19 ot aam]$

det (C) = det [ay, - Aj_1,SX 1y, a5y, s ap].
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—JiH, & k = j, W [C1;, = x[Al,, + y[Bl,,, H A(llk) = B(1]k) =
C(llk). 75 —J5, % k # j, W [Al;x = [Blx = [Cl;x B A(|K), B(1]k),
C(11k) B3 j — p(j, k) 3312 p, g, r. M r = sp + tq. HIRE, det (C(1]k)) =
sdet (A(1|k)) + t det (B(1|k)). M

det (C)

= ) (=D¥K[C]y  det (C(11K)

k=1
= (=D™[C] det (CA[N + D, (=DFICI,  det (C(11K))
1<ksm
ki)

= (=D"(s[A]y; +1[B]; ;) det (C(1])))
+ Z (—D)™[C, i (s det (A(1k)) + t det (B(1]k)))

1<k<m
k#j

= s(=D'"[A], ;det (C(1]j) + t(=1)'*/[B], ; det (C(1]))
+5 ) (=D, det (A(1]K))

1<k<m
k#j

+1 ) (=DHCI, ; det (B(1]k))
1<k<m
k#j

= s(=D'"[A]} ; det (A(1])) + 1(=1)'*[B], ; det (B(1|,))
+5 ) (=D'FA]  det (A(1]K))

1<k<m
k#j
+1 ) (=D)¥[B], ; det (B(1|K))
1<k<m
k#j
= s(=D"[A] jdet (A1) +s ), (=1)'[A], , det (A(1]k))
1<k<m
k#j
+1(—=)'[B], ;det (BA|j) +1 Y. (=)' [B], ; det (B(1]k))
1<k<m

k#j
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=5 ) (=D"*FLA]  det (A1[K) +1 ) (=1)#K[B],  det (B(1]K))
k=1 k=1
= sdet (A) + t det (B).

FITEA, P(m) S22 IEFARY. BB ITGRIR B, Ak amdl plar. UEEE.
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C9 HEmITHIERATIIN

A, PAEUERA — DA BB R — MER S AR TERT —MIERA
HAEH.

EIEC26 W AR nIE (n>2). N

det (A) = Z det

1<i<k<n

[Al [Alip ik 142 .
(-1 det (AG, k|1,2)).
[[A]k,1 [A]k,J
E EEE] S dy # d) 1, [Aly,, /2 AW 1) BY (dy — pldy, dy), D-TC. N
iil]

det (A)

= Z (—1)d1+1[A]d1,1 det (A(d,]1))
di=1

= D (DAL, D) (DB AL, ) det (A(d), dy]1,2))
d1=1 1<d2<l’l
dy#d,
n
= D, 2, CDITAY ()RR AL, 5 det (Ad), dy]1,2))
d\=11<d,<n
dy#d,

= D DAY, (DB AOY A, o det (A(d), dy]1,2))
1<d1,d2<n
d#d,
= D DPNBAY, L [Aly o (— DT det (A(d), dy 1, 2))
lgdl,d2<n
d\#d,
= D (DAL, Ay K (— DI det (A(d), dy 1, 2))
1<d1,d2<}’l
d1<d2
+ D (=1PIRAY, (Al (- DR det (AW, dy1,2)

1<d1,d2<l’l
di>d,



228 fisk C  JEHIE

= D (=DPUPLAL [AL (=D det (AG, k|1, 2))

1<i,k<n

+ D (—DPEDLAL LA (=D det (A(k, i]1,2))
1Lk, ign
k>i

= ) (ALl Al — [Al (Al ) (- 12 det (AG, &11,2)

1<i<k<n

Z det [[A]“ [A]i’zl(—1)i+k+1+2det(A(i,k|1,2)). IEEE.

1<i<ks [Al1 [Algo



C.10 CETAIHY) REEME 229

C10 (XTF5IrY) ZiE1E

AT, FAEUERR G TAIHY) 2 EE 14

Hsz 5 —2, 1 13, BREAZ Y EFTH X ARIEH T E. 7T,
FAE, HIE BIAIERA T

PAR, & P(n) St

K NEHEEI 8 n 5 A, HATH068 o.
M, FATH B brs: ST EEEEL 0, P(n) 2 1EHRY.

W (HE—5IREH) WHE—=, 713,

TENHEAMPUERARG, BB E —NME AL,

EI €27 &l I & — 77 FEAMEEBRY —ZIAHE], WEEATHI=R o.
Wl 11 23077 B A BIFESBRY %1, 15 75K B, M| det (B) = — det (A). W, FH
I (GETFAIRY) S22, FATaT | 1 HEH 1L

IE RAZB— D nBEm>2). AW L2, - nNay, a, -, a, %
1<j<n AR j,j+1,158 B. 12

fix,y)y=det[-,a;_,x,y,a;4, ]
2, fi(aj,a,4) = det (A), f(a;;,a;) = det (B). NI

0=filaj+a;i1,a;+a;,)
= filaj,a;+a; )+ filaj,a;+a;4)
= (fiaj,a) + fi(aj,a;,. 1))+ (fi(a;1.a) + fiajiy,a;41))
=/Jjaj a0 + (a1, a))
= det (A) + det (B). IEEE.
EIEC.28 i&amdl I1: 22477 [ A HURESBEY — 41, 1577 /% B, U det (B) =

—det (A). Bl 1L #7578 A B4, 15778 B, M| det (B) = — det (A).
|, BATAT H 10+ TII.
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IE 1R A2 n RFE, B A RIS p, q IF1SEIRIRE N B (p < ). TATIE
HH: det (B) = —det (A).

BA1z2 e A Y5 p, p+1, 1585 B,. | det (B) = — det (A)(—1)! det (A). F&
11284 B, W93 p+ 1, p+ 2, 13B% B,. M| det (B,) = —det (B) = (—1)* det (A).
------ Bl 1Zee B, 095 g—1, 4,158 B,_,. W det (B,_,) = —det (B,_,_|) =
(=1)97P det (A).

I Cy = B,_,. M det (Cy) = (—1)77Pdet (A). T2 ¢y BIF q - 2,
g — 1,188 €. M det (C)) = —det (Cy) = (=177 det (A). Fefi15He €, 1Y
Hl g —3, g —2, 1% C,. M| det (Cy) = —det(C)) = (=17 det (A).
------ Tz c,, o W5 p, p+ 1, B C,_,_;. W det(C,_, ) =
—det(C,_, o) = (=P Ddet(A). FHEM, B = C,_, ;. LA
det (B) = (—1)247P~1 det (A) = —det (A). ==

ariy. BUAE, P AR MR HARAYIERA.

IE (RIS 1 A SR =5 ) PQ) Ak EHA.

AHEIGUFE P(2) R IERAFY.

A, BAMRE P(m— 1) Z1IEF (m > 3). BATEIE P(m) 2 1IEHA.
B —"1 m 5 A.

% A B 1, 2 FEE.

det (A) = Z det (Al 1Al

(=1)HHI42 det (A, k|1, 2))
1<ickem  [[Aler [Alkz]

= Z det | Al 1AL (=1)FR+142 det (A, k|1, 2))

1<i<k<m [[Alr [Alia ]

= ) 0= det (4G, k|1,2))
1<i<k<m

= 0.

B AWH G, j+1MEE A <j<m).

det (A) = ) (—1)*'[A], ; det (A 1)).
i=1
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HEE, AG|) WIF j -1, j A, HIRE, det (A(i]1)) = 0. # det (A) = 0.

zE b, A BIFRSRRY —FIAEE, MIEFTFI5 0.

HEE A B p, g HHEl (1 <K p< g < m). & q—p=1, NEXEHLRA
I, B det (A) = 0. % g —p > 1, MIZHH p, g — 1, 15FF B. B BHEHI 54
[A], B det (B) = 0. M, H “H AL, det (A) = —det (B) = 0.

Fir A, P(m) 2 1ERARY. FHECEFNTERBE, Ak amdi L. EEE,

ERER], FAERZS) 1 RITTHIH AR E, §1 1 5HASRI A A —
FE, BB — DT AR O A1 1 5 HASI A2 A PRy, A3, 75
BATRFAT 1 IHATHIE R A, NX 2 R AR,

IWE (%47 1 B PQ) AUEEBA.

AHEIGUFE P(2) R IERAF.

A, BAMRE P(m— 1) B1IEF (m > 3). BATEIE P(m) 2 1IEHA.

WAME G, j+ 1A A <j<m).

ERL AL = [A]y . B AQL) = AQ+ D). FER Bk #j,j+ 1,0
A(llk) B (FEAREY) —FAEF]. HERE, det (A(1]k)) = 0. M

det (A)
= )\ (=1)¥KA], 4 det (A(1]K))
k=1

= (=D"[A] det (A1) + (=D)AL 4, det (A(1]j + 1))
+ ), (=DELA] g det (A(1]K))

1<k<sm
k#j.j+1

= (=D'"[A] det (A1) + (=D)AL det (A(1]))
+ )L (=D)AL 0

1<k<m
k#j.j+1

= (-D'"[A]}; det (A(1]j)) — (=D [A]; det (A(11)))
=0.

Zi b, 5 A BIREERRY —FIFHRE]L, NIEATHIZCY 0.
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HEE A B p, g HHFEl (1 <K p< g <m). & q—p=1, NEXEHLRH —
HlI, T det (A) = 0. % g — p > 1, MZZHH p, g — 1, 15F% B. B HHEATHI 51
[A], B det (B) = 0. M, H “H AL, det (A) = —det (B) = 0.

Fir A, P(m) 2 1ERARY. FHECEFNTERBE, Ak amdil L. EEE,
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C11 (XFFI8Y) =R

AT, FABUERA GETHIRY) ARIE.

HS, fFE—5, 7 13, REAZ LSRR T B, i, 348, &1
& FIAIERA .

PAR, & P(n) Hydnidl

KHEATT n b A, FHEATAEL 0 BET 1 B9 g, XHEART g FYIE
B p, &5 det (B) = —det (A), HH B 2%t A 1% p, q JE15EIIFE.

T, BATIHT EARE: AHMEREEEEY n, P(n) Z1EHHY.

IWE (A% —4EH)  PQ) AIEEBA.

AHEIGUFE P(2) = IERfAR.

AE, BAMRE P(m — 1) B1IEHARY (m > 3). TRATEIUE P(m) B2 IERARY.

EB—D m FfFE A TBR—DREE m H&ET 1 B9 g (LB MK
T q BIIEEEEL p. 254 AWIH p, q, 15 B.1E 1,2, -, m X m DR, FATT4E
REEREI— 1Y j, EBEASET p, AT ¢. W

det (B) = ) (~1)™[B], ; det (B(il,)).

i=1

ER. [Bl; = [A),,. FHEE, B(l)) AIHONNRZH AGlj) BI=SIFS 2K
m— 1 K%E. HIRGE, det (B(i|j)) = — det (AG|j)). AT

det (B) = )" (=1)"W/[A], ;(~ det (A|)))
i=1
== ) (=1)'"¥[A], ; det (A(i]))
i=1
= —det (A).

FITLA, P(m) J2 IERARY. BECA VAR B, RFiEan i plar, IEEE
S AH AU AT, TRENAE— D AR EE.
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EIE C.28 A I A2 77 B A HUMESBRY —%1), 1575 F% B, N det (B) =
—det (A). W 1L 2337 A B9 =41, 15778 B, M| det (B) = —det (A).
T, FATTRT 10 HEH T

iE . IEEE,
arpy. BUAE, A28 SRR AR IERA.

IE (RIS 1 A SR =5 ) PQ) Ak EHA.

AHEIGUFE P(2) = IERAF.

A, BAMRE P(m— 1) B1IEF (m > 3). BATEIE P(m) 2 1IEHA.

EB—D m R A ATB—MET m BEEEEL j. He A 195 j, j + 1,
5 B.

W= 115, i # kN, AG, k|1,2) = B@, k|1,2). T

/4

(B, [Bl;,] ik 142 .
det (B) = det ’ (=1 det (B(i, k|1,2))
1<i<zk<m _[B]k,l [B]k,z_

(141, [41.,] .
= Z det [Aliz 1AL (=1)TRH12 det (AG, k|1, 2))
1<icksm | A2 [Alg]

= Z (—det [[A]“ [A]"i] > (=D)RH12 det (AG, k|1, 2))
I<i<k<m [Al; [Aleo
= —det (A).
%> 1.1

m

det (B) = )’ (=1)""'[B];  det (B(i[1)).

i=1
&, [Bl,, = [Al;,. BIER, BG|1) AIBOAZEM A1) B —FIFMEEIK)
m— 1 KB, HRTE, det (B(i|1)) = —det (A(i]1)). M

det (B) = ) (=1)*'[A],(—det (A(i[1)))
i=1

= Z (=D A];; det (AGi] 1))
i=1
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= —det (A).

7 b, ZZH5 MR BRY 41, MIHATAHIZ S,
A A RIS, S35 MR — 41, WIEATAHI AR S
FITEA, P(m) 2 IEFARY. BHECAITGRIR B, Rk amdl paL. IEEE.

R, RS 1 RITATHII AR E, §1 1 5HAMSF A A —
FE, FEIER— T AR S 1 S HASI RN 2 A PRy, A,
BATRFAT 1 RIHATHIAI AT, NXZ A Y.

WE (%47 1 B PQ) NUEEBA.

RHELUF P(2) = IEFAF.

ITE, FAURE P(m — 1) BIEFN (m > 3). BATEIE P(m) 2 1EHAM.

EE—D m P A AT —™MET m BIIEEEL j. e A 1951 j, j + 1,
13 B.

TERE, (Al = [Bl 410 [Al 4 = [B). BHERL k# ),/ + 1 ¥, [A], =
[Bl; - W A(ilj) = B(ilj+1), AG|j+1) = B(lj). % k # j, j+1, W B(ilk) FTHIA
TR AG|k) B9 (FEARRY) RS EIH m — 1 2FE. HRAE, det (B(ilk)) =
—det (A(i|k)). M

det (B)
= ) (=1)"*K[B], x det (B(1]k))
k=1

= (=D'"[B] det (B(1|j)) + (=D [B], ;,, det (B(1]j + 1))
+ Y, (=D'™[B] ; det (B(1]K))

1<k<sm
k#j,j+1

= (=D"[A]} ;, det (A(]j + 1) + (=D [A]} ; det (A(1]))
+ D (“DMEA] (= det (A(1]6)))

1<k<m
k#j,j+1

= —(=D"HA] ;4 det (A(L]j + 1) = (=1)*[A], ; det (A(1],))
— D (=D)"™[A], g det (A(1]K)

1<k<m
k. j+1
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= _ Z (—D)™[A], , det (A(1k))
k=1

= —det (A).

7 b, ZZH7 IR BRY 41, MIHATAHIZ A S,
B B FHRVES, Z2H05 e =41, WIEATAI RS
FITEA, P(m) S22 IEFARY. BHECAITGRIR B, Ak amdl plar. IEEE.
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C12 R¥RMERINZFE

AR E .
HATHIZCHYE S, AMEUERH, XHEAT n— 1 > nx 1 FE by, -, b, FEAI A
nx 1B x, y AL =D s, t, B

det [sx + 1y, by, -+, b,] = sdet [x, by, -+, b,] +tdet [y, by, -+, b,].
FA PR, 24 j > 11,

det [aq, -+ i1, SX + 1Y, )4, ,a,]
= —det [sx +1y,--,a;_1,a1,a;41,,a,]
= —(sdet[x, -, a;_y,a,a;,y, -, a,] +rdet]y, -, a;_y,a;,a;,y,,a,])
= s(—det[x, -, a;_j,a;,a;41, -, a,]) +t(=det[y, -, a;_y,a1,a;,1, -, a,])

= sdet [al,---,aj_l,x,ajH,---,an]+tdet [al,---,aj_l,y,ajH,---,an].

AT AT PR MEHE L AR 5 . 1877 R A 198 p, q BHEFRIEY (p < ¢). X
112248 A W3 p, q, 15F% B. tR4ERFRME, det (B) = —det (A). NI, K9 A BY
H p, q BHFEI, # B = A. ATLA, det (A) = — det (A). HIATEN det (A) = 0.

BATAT RIS ElZ (A —SIRHATHIA A A R— D2k
B (n>2). 1% j# 1.2 AR j -1, j, 156 B,. Z#k B, %] j -2, -1,
138 By. -+ e B, , W% 1,2, 1585 B, WA, AT DU IR, B, #9511 Bl
A ARIB j (BIB; 1, = [AL ), B B;_,(I1) = AGL)). FMHE T j— 12K (HH
LBHY) FHIR HE, K

det (A) = (—=1)/ " det (B;_))

= (=171 Y (=1 [B];; det (B;_(i]1)
i=1
= D (=17 (=D*A], det (A1)
i=1

= Y (~1)¥[A], det (AGL)).
i=1
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Ca3 AT RBEITIIN

A, BAETHEW A AT R T B E 1741 2K
PATTRNE, 22552 n] “HoARHE 1741

I C29 KENXERIK n I EREL £ &S
(1) (L) MEMAEL n FIERE j, EM n-1 1D nx 1 a, -,
aj_ 1> Qjyys s Gy T =N nx1 M x, y AL D s, 1, B

f([a]’ o 9aj—]asx + ty’ aj+]a o aan])

= Sf([al’ cee aj—l’ X, aj+1, LTI an]) + tf([al’ cee, aj_l,y’ aj+1, e, an]).

Q) M) B n Kb A B _FIMEE, U] £(A) = 0.
AR, FHEAA] n 2205 A, f(A) = f(I)det (A).
Fepllth, 25 £ = 1 FTEE), W 7 #ElT41

IAE, E R — AR,

IR C30 BENAERIR n b5 FRIREL £ 1EE:
(W) AMEA n— 1D nx1FE ay, ag, -+, a, A= nx 1 [ x, y, (£
Ms, 1, B

f([SX + tya a2’ ) an]) = Sf([x’ a2’ ) an]) + tf([y, a25 ) an])'

(2) (FRTE) B A 72 n B, RAXH A I8 p 551 q JE1SZIHINEDY B
(» < q). N f(B) = ~f(A).

A2, WALAA] n 2F% A, £(A) = f(I)det (A).

R, 25 f(D) = 1 (TR, M f 217415

IE WLETTRIIIE. BATTATE (1) S FRE, 1§22 2, BATA] B AR
P, G2 . IEEE.

FATE AR IR LA “HHABRFRIE: 1% A 72 n IE, 1RAZH A BI% p
55 p+ 1 JEREIBIFEN B (p < n). W f(B) = —f(A).” B55, HABKARERA]
FHEH SFRPE.
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PAT TSR DL <A RBEZHE M <F5 n P A BHAHLREI —FIHEF,
T f(A) = 07 B33, 240 5 MR A B M RTHHE AR AT SR, AR QB S FR it Al
fHEH SOPRPE, HARSBASHEME S SRt ml k52w 1 (W <O TAIIHY) i
HITFIE).

Ra, ERI A “RA—FERY 2R, A, WEITE L —MTH:

EXCIEI AR TN mxnlE & p, g & DAENE n BYIEEE
B Hp+#q%s BT AEmxnlE B, Hrf
Al . i :
[B]_:{[ lij» J#q

i,j )
[Al, +s[Al, Jj=4q

G, T A B2 p B9 s T8 q, AECZEEAMAIS, 1565 B.) AT,
2 AN B BT NZE IR (FIRY) fE00.

FEREE, s AIDAE 0, TIXHMEE T B = A Fr A, FATAN, “fH 2852
2 —IRAEN.
M 224t 52381, BATE

RIBC32 W AR n G B f LS s N /0
& “REIIRAEE

AR n R W p, q BB n FIEEE B p#q. K s 2
— A n BE B, HAp

AL, £ g
(Bl =4 /74
(Al +5s[Al, j=q.

N £(B) = f(A).

W & A=ay,ay,,a,l

Jei& p < q. NITEEE, TATE

g(u’ U) = f([a19 R ap_19 u, ap+1, Tt aq_l, v, aq+19 R an])
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T2, g(ay, a,) WU f(A), M g(a,. a, + sa,) $LZ f(B). MHZEM 51,
f(B) =g(a,,a, + sa,)
= g(ay, a,) + sga,, a,)
= g(ap, aq) + s0
= g(a,, a,)
= f(A).
B p > q. NTTEEIE, BA1E
h(u,v) = f(lay, -, AgsUs gygs =5 Ay 1,05 Apis s a,l).
T2, hia,, a,) B2 f(A), T hia, + sa,, a,) BUZ f(B). FIF 24tk 5258,
f(B) = h(a, + sa,, a,)
= h(a,, a,) + sh(ay, a,)
= h(aq, a,) + s0
= h(aq, ap)
= f(A). IEEE.
IAE, ET | HAT R EELHL.
IR C33 IE AR n HFE LRIREL f &S
(1) fE AR
(2) (ZTF1E) AHERIEL n FERE j, Ef n—1 D nx1FEa, -,
aj_1,Qjyqs s Ay B/ nx 1 BE x, (EA% s, B
fay, -, a;_y,sx,a;,1, -, a,]) = sf(lay, -, a;_1,X,a;41, -, a,).
AL, RHEART n RFE A, f(A) = f(I)det (A).
Renltth, 7 (1) = 1 IEh), W f st21741K.
IE R E R, P =g MIERA.

THEBH, EINAEMS 255 rT HE A5 M. BARHE, 1% A 9% p, g #E
[, H p#q. 0 AR g 89 -1 ZTF5 p, 15F% B. Hi 2., B 8% p BIIT 2N 0.
HZF51E, £(B) = 0. HEIIRZENE, f(A) = f(B) =0.
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BN S Z 5T MEE AT PR IE. 1 p < ¢. 12
g(U, U) = f([a19 Tty ap—l,ua ap+]7 Tty aq—l, v, aq+]7 St an])~
]

glag, a,) = gla, + lay, ay)
= g(a, +a,, ap)
=g(a,+aya,+ (=1)(a,+a,))
= g(a,+a, —a,)
=g(a,+a, + 1(-a,),—a,)
= g(a,, (~Da,)
= (-Dg(a, a,)
= —g(a,, a,).

GEATREE, XHEMT n— 1 D nx 15 a,, a3, -, a,, BT =D nx 1 [E
x, y, B A s, 1, A

f([sx + 1), ajy, -, an]) = Sf([x’ ajy, -, an]) + tf([y’ ajy, -, an])’

AR, M S ARIE, TATTRIG 221
fEEE—%, 11 27 B, B NEsie:

FIEC34 BAEmxnlE HA#0 2 AFE -MARETH

r PR
Ar:A<1_1"“’1_’>
Jl’ s ’Jr

HA <y < <ip <m 1 <y < - < <n), B ARAETAIFEERN
r+ 1 RFFE R ABAT 1,2, -, m N ay, ay, -+, a,,. B2, NAEAIAEIE m B9
J—_E?Ekéﬁp, ﬁ%—t‘r/l\ik dp,l’dp,Z’ "',d ,fé

p,r’

ay=d,1a;, +dypa;, + - +dpya;

-
= Z dp ;-
s=1
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RS TTIE, A E, FATATIE

FIHEC3 HAEmxnlE HA#0 1 AFB -MAREZTH
r TRE

i)
Jis s dr
EA 1<y <o <ip <m 1<y <o <y <), B A REFTAIRAEZ
r+ 1 RFIE ' ARSI, 2, -, n D ay, ay, -+, a,. BV, AR n B9
R g, 718 r D d) g, dy go s dy g 8

=dya; +dyga; + - +d, a;

4 r.q~jy

- stq aje-

MBS, FATRIATIERA, MHERT 7 — 1D nx 1 BE ay, a3, -+, a,, (BT
Dax 1B x, y, B Es, 1, H

f([sx + 1), ajy, -, an]) = Sf([x’ ajy, -, an]) + tf([y’ ajy, -, an])'
H I, FATATIE 2 21

IE {Fnx(n—1)FF B=lay,a3-,a,]; LHE, BHIFj - 172 a,.
# B =0, HZME,

0=fsx+1ty,ay - ,a,) = f([x,a5,,a,]) = f(ly, a3, -, a,]).
Ni& B # 0. A, FAE—MET n BIEEE r, B H—MTHIRAEZ

1 r &+ FE
Br=B< ifye i, >
ji=1,j =1
EHEF1<i; < <i, <n2<j < <j <n),H BEETHRIEEL
r+ 1 1%,
Hr<n— 1, Bo, BEERETF ji, - J, WEER ¢. 5 r T4y,
dags oy g £

=dya; +dyga; + - +d, ;.
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EE nx 1 B z. 1

gw) = f([z,ay, a4 1 U, gy, ayl).
A& IANEE L,

g(aq) = g(aq + (_dl’q)ajl)

= g(aq + (—dl’q)aj1 + -+ (—dr’q)ajr)
= g(aq - (dl’qajl + 4+ d,’qajr))
= g(0).

FIFZFFE, g(0) = 0. # g(a,) = 0. FTLA,
0= f([SX + 1y, ay, - ’an]) = f([x’ ay, - 7an]) = f([y’ ay, - ’an])-

T&r=n-1.

VM 1,2, ey 1 R iy, iy, o, ey S, =N i 0y 2 1 AT
BERIF i AF n JRFE A = (a1, ap, -+, a,]. W AG,|1) = B,. FHEELH, det (4) =
(=1t det (B,) # 0.

1 nx (n+2) B C = [ay, a5, a, x.31. TH, € HMIFIRAEER
n W A B CIEFTHIRAEBI n+ 1 B THE. FFLA 775 n N80 dy dy, -,
Ay 1 X = dyay + dyay + -+ dya, HTELE n DELd], )y -, d)y B y = d]ay +
dyay+--+dya,. FTLA, sx+ty = (sdy +td))ay +(sdy +1d))ay + -+ +(sd,, +td,)a,,.

id h(z) = f((z,a, -, a,]). N

f([x’ ay, =, an]) = h(X)
= h(X - dzaz)

= h(x - d2a2 — e — dnan)
= h(dlal)
= dlh(al).
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[FIH,

f([y’ aj, - ,an]) = d;h(al)a
fsx +ty,ay,-+,a,]) = (sd| + td{)h(al).

%, 15

fsx+1ty,ay,-,a,])
= Sf([x’ ay, ***, an]) + tf([y9 ay, =, an]) -I«_[Elﬁé

BEROR, B A —MIERA. HOERs i E A R E.

EIC36 AR mxn B MAHTIR @I E0, BT A
A= mxnbf B, £ < j,[B];=0.

IE PATHEATGNRIERAI S, BARHE, 1% P(n) Nanil

AHEARTIEREEL m, AHESR] m x n B, R TREN (& “FIE I, T
[A), FATAIZE A N—D mxn i B AE2 i < j I, [B],; =0.

], FAT8Y B s AHEATIEREEL n, P(n) 2 ERH.

PQ) BIRENEY.

BE P(n—1) 2XHY. FATHLLIE P(n) tH2XTHY.

EBUEEEE m. AT m x n [F A.

FAFE VA, RS TR, FATATZE A A— D mxnPEC,E4 1 < j
i, [C1;; = 0.

A BT 1 7T Ee 0, Bl “HH 288128, BL C 9 A.

# [Aly # 0, FATATIN A 9% 1 Y —[A] o/[A],, T80 2, 156 A,.
HE 2, [Az]l,z =0, H [A2]1,j = [A]l,l (U #2). RE, BATAIN A, 51 1
—[Ay] 3/[ Ay BT 3, 1JFE Ay BB, [As]y, = 0 (k =2,3), H [43]); =
[Ay]y; (G #3). Rig, BATRIIN A,_, B9%0 1B —[A,_ 1, (A, ]y, 5T
G n, 50 A, BB, (AL, =0 (k=2,3, -, n). ATELC 7 A,

Al =0, BEX (Al #0( # 1, BTN A K95 j 191 FT3 1,
158 D. BB 2., [D]; ) # 0, XHAR By AT I 18 A 1.
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g b, EE T IREM, BT A N— D mxnEC, Y1 < j K,
[Cl,; =0.

EE C A N (m—-Dxn-1) T c|l). HIRE, f’ﬁ%ﬂ%ﬂ%hn,
%ﬁﬂ‘ﬂ“‘“ CAI =D m-Dx -G HYi< )l [G];

ERE, AN 1 < j I, [C]y; = 0, BB4, TTIRafArxt © E’JTE@J 1
HIFIERS AN, FrERIBERT (1, j))-TT2 0. HR 4, 1B TIRE G, T2 C
A= mxn B, 08501, [B],.J = [Cl,;, Hi5 jAH1H,
[B);; = [Gl;_y 1. FTEA, =i < j WY, [B],

ﬁﬁu P(n) ;2 1ERAY. Hﬂé&%)ﬂ%éﬁ}?fﬁ mEn RARNAT. IEEE.

B C37 WE XK n KI5 LRVEE £ ESEMAZNS 2571,
BAZE-Dn M, BHE i < j I, [A]; = 0.0 f(A) = f(I,)det (A).

IE FATAHECATGNEIERA . BAAHD, 1% P(n) yanil

B AR AR n 05 ERIEREL f G SIS 25571 8 A B —
DR, B i< j N, [A]; = 0.1 f(A) = f(I,) det (A).

M, FATI B AR NETEREEL n, P(n) ZIERR.
P(1) BIRZEXHY.
RE P(n— 1) BXHY. FATHILIE P(n) HEXHY.
R n 0F%F A, B i < j N, [A]; = 0. BT, A TN

[A]} 0
(A, [Aly, 0
[A]n—l,l [A]n—l,Z [A]n—l,n—l 0
| [A]n,l [A]n,Z [A]n,n—l [A]n,n_
B2, HZ 551
[ [A]} 0 0 i

(Al [Aby - 0
f(A) =[Al,.f : : o : :
[Alpo11 [Almin o [Alimier O
| (Al (Al - [Alr 1




HMH n =1 SN,

[A] 0
[Al,;  [Als
f : : :
[Al—11 [Aliip o
| [Al, [Alp
[ (Al 0
(Al [Alp
=f : :
(Al 11 [Alcip o
| 0 0
[ [A] 0
(A,  [Alp,
f(A=f : :

0 0

ZIRE AR n — 1 20 ERYEREL

(X1, [X]2
(X1, [X],
gX)=r : :

0 0

g(A(n|n)) = g(I,_y) det (A(n|n)) = f(I,) det (A(n|n)).

[Al,—11 [Algp

[A]
[A]

[A]

[A]

(X1 [Xlmp

n—1

n—1

0

n—1

0

n—1

n,n—1

,n—1

,h—1

[ X1y -1

(X1 O

[X]

n—1,n—1

0

Biis% C

0

0
1_

J5 H

2

AMEIRIE, g WE IS 2570 EEE], & i < j, W A(nln) B9 G, j)-TC
0.5, HRE,
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M
[ [Al}, 0 0 0]
(A1 [Als
f : : : : :
[A]n—l,l [A]n—1,2 [A]n—l,n—l 0
|0 0 0 1
= g(A(n|n) = f1,) det (A(n|n)).
il
f(A) = f(1,)det (A(n|n)) [Al,, = f(I,) det (A).
FRTCA, P(n) 2 IERARY. FHECZITANTE R, FRIEan AL IEEE,

A TR, FATRTAIERAA TRy T EA5 L.

WE 8E MAERIR n M LKL f IE A BN S 2551

BB —" n KM A FEETREM, BATAIZE A H—D n K% B, (#
4 i< j i, [B]; = 0. BIAEIAZME, f(B) = f(A). HEDNEE, f(B) =
f(I)det (B). ¥ f(A) = f(I)det (B) = f(I)det (A). (FUIFK, THERIE, 7 Fr
TIEN f(A) = f(I)det (A), N] fIEERBINAENSZ55E) EEE,
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Cl4 15

15 B, BATVHIGE, 58 NAESWE n M ERES £ @S EInrerts
2550, M £(A) = f(I)det (A). FATH T =D EUEAE: — DN IRIERH
fIEG 28N, HEHEANHETYIRNEHE,; B — 1 ENMERAZ LN,
WA EMHE TN THE. G N7k, S2FE “2B17
FIF BT, AT, FATT5EE X —2R R AL

EX C38 & m B XA EWREL & m() =1, BXHEAE s, 1, B
m(st) = m(s) m(t), W m E{RTFeh.

TR, TEERE m(r) = t BRI, 5 k /B IEREEL, HHR TSR, 7T A
BAE, m(t) = (* 2RI, AN, L3S EHRE m(r) = || RN (FH
1] = 1, BXHTAEL a, b, B |ab| = |a] |b]).

EIE C39 WENIELK n R LR £ 185

(1) fEIREE M.

(2) “LFFHERIZRR) SHEAIAEI n BIIEEEEL j, BT n—1 1 nx1 [
ap, s a;_y, @y, s a (B a1 BE x, (EAE s, B

f(ay, - A1y X, Ajyy, e ,a,]) =m(s)f(lay, -, aj_1,X,djyp, ,a,l),
Hrb, & ER R m 2R m(1) = 1, BXHEAAEL s, 1, B m(st) =

m(s) m(t).
A2, FSHEAR] n FE A, f(A) = f(T) m(det (A)).

DNUERHIEE SR, FRATJCIELN T Al

I C40 BWE XAE2IK n HFF EREL [ EEHEMAZENES <2
FEERIRER. & A B—D n KFE, HE i < j I, [4]; = 0.0 f(A) =
f(I,) m(det (A)).

HE BATABCERGRIERIER. BLRH, 352 P(n) Hyanil

BE AR IR n 5 ERREL f &SNS <277 R,
B AZ—Dn R, BE i< j I, [A]; =00 f(A) = f(I1,) m(det (A)).



C.14 177X

T, BT E AR AL IEEEER 0, P(n) SRR,
P(1) BB,
fBoE P(n— 1) XY BATHLIE P(n) HUZXSHY.
R n 0F%F A, B i < j N, [A]; = 0. BT A, A TN

[ [A] 0 0 ]
[Al,; [Al,2 0
[Al,—11 [Alip o [Alogper O
| [A]n,l [A]n,2 [A]n,n—l [A]n,n_
I, B < LA (A,
[ Al 0 0 0
(Al [Alp 0 0
f(A) =m([A], ) f : : . : :
[A]n—l,l [A]n—l,Z [A]n—l,n—l 0
| [A]n,l [A]n,2 [A]n,n—l
HIF n =1 IRESHAZEE,
[ [Al, 0 0]
(Al (Al 0
f : : . : :
[Al,_iq [Alip o [Almip—1 O
| [A]n,l [A]n,Z [A]n,n—l 1_
[ (Al 0 0 0]
[AlL; [Al,2 0 0
=f : : : :
[A]n—l,l [A]n—l,Z [A]n—l,n—l 0
| 0 0 0 1]

1_

249
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e
[ [Al, 0
[A], (Al
fA=71 : : )
[Al,—11 [Al—ip
0 0

EIEE NAERIR n — 1 iP5 LRTREL

(X111
[X12,1
gX)=f :

0

[X]n—l,

(X112
[XTpo

1 [Xl—ip o

0

K

sk C¢ EHIE
0 0]
0 0
: s [ m([Al,)-
[Al,—1 -1 O
0 1
[X1y,-1 O]
[X]Z,n—l 0
[X]n—l,n—l 0
0 1]

AHERRUE, g EEEINAZNS “ZFFHERRE. RS, & i < j, W A@n|n)

F (i, j)-7Th 0. #, FIRGE,

g(A(n|n)) = g(I,_1) m(det (A(n|n))) = f(I,) m(det (A(n|n))).

NID]
[ [A] 0 0 0]
(Al [Al, 0 0
f : : : :
[Al,_11 [Alip - [Alpmip—1 O
0 0 0o 1]

= g(A(n|n)) = f(1,) m(det (A(n|n))).
Il

f(A) = f(I,) m(det (A(n|n))) m([Al, )
= f(I,) m(det (A(n|n)) [A],,)
= f(1,) m(det (A)).

FITLA, P(n) B IERARY. AR, RFUEam@ipliaL.
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A 7R, TATRTAIERAAT Ry ZELE L.

W IRE AR n M FRIREL fIE SIS “2 55 1R
K,

BB — n KFFE ARG TS, FATRIZE A 59— n 2% B, &
i< j I, [B]; = 0. AR, £(B) = f(A). HEANER, £(B) =
f(I) m(det (B)). # f(A) = f(I) m(det (B)) = f(I) m(det (A)). (S 3K, THEL:
UE, HBATE X f(A) = fI)m(det (A), W] fIEEEMAZENES “ZF7 MR
ARF[AR) IEEE.

Rl i, B m WAL, TATE

EE CH BE AERIK n 5 LRV £ &G

(1) fEhnAZELE.

(2) MHEATANE n FIEEEEL j, B n =1 D nx 1B ay, -, a5y, a4,
vy a,, (B0 nx 1 BE x, (B2 s, B

flag, - ,a; 1, sx,a;41, 5, a,]) = |s|f(lay, -+, a;_1, %, a4, a,]).
AR, RHAEA] n 20F% A, f(A) = £(I) |det (A)].

IR I BCEE AR RN, BB — & AT OA N 2 € AT
n B ERIBEEL (n BIREDIEEERD, HIESEIMAZNES 277 MERIZRR. BB
2, HARTHIEH, B — DNERITHIZE RATE. XA R R, X2 RH.
R, TAE.
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C15 LEIMERIMER (1)

% a S8 N o gaHE

{a, a>0;
la| =
—a, a<0.

LN ENIRHES)

(1) |0] =0; HFLE a IEE |a| =0, W a = 0.

KM 0> 0, # |0 = 0.

Ha>0Mal=a>0;,%Ha<0,M|al=-a>0 T5& % la|=0Na
THEZIEE, WAREZEL, i a = 0.

(2) MAEATSEER a, 46 |a] > 0.

BAIEH, & a>08a <0, |a| >0. 54k, |0] =0.

(3) AHMEAAISEEL a, &5 |a| > a > —|al.

LZaz>0,M|al=at|al=a>-a=—la; & a<0, N |a] =—a
la| = —a>a=—|al.

(4) % a, b BIAESEER. # a > b, W a® > b2 SOTHK, 5 o > b2, M a > b.

Ha>b>0,Maa>bb, W a>>b*Fa=b>0,MN|aa=bb,H da* = b
£ 0<a<b W aa< bb, M a*> < b> FRCL, & a > b, M| a* > b*; RITHK, &
a? > b*, MK a < b TEIEHES o > b2, B a > b.

(5) FHTATIEL a, & a|* = a>. FTLA, FHEAIEL a, & Va? = |al.

a0 M a?=d%a<0 N |a? = (-a)? = a*. K NIERITEE |qf
SEE al? = o, W E X, Va? = |a.

(6) XEAAISEEY a, b, & |ab| = |a] |b].

HZa>0b>0 M ab >0, |ab] = ab = |a||b]; & a > 0,b < 0,
M ab < 0, # |ab| = —ab = a(—=b) = |a| |b]; FH a < 0,b > 0, M| ab < 0,
lab| = —ab = (—a)b = |a| |b]; % a < 0, b < 0, M ab > 0, # |ab| = ab =
(—a)(—=b) = |a| |b].

(7) AHEAAISEEL a, b, & |a + b| < |a| + |b].

HZa+b>0,Mla+bl =a+b<lal+|b; B a+b<0, N |a+b]
—(a+b) = (—a) + (=b) < |—a| + |-b| = |a| + |b].



C.15 #XHMERITER (1)

KM, 5 ay, -, a, 2RI, N

lay + -+ a,| < lag| + -+ + |a,|.

] A AGNEIEE.
(8) XHTASEEL a, b, #5 |a — b > |a| — |b|.
KA |a — b| + |b| = |(a — b) + b| = |a].

XEE SR A Y.

253
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Cl6 ZEIERIER (2)

%z = a+ib BEE (HEA, i BELERN, o, b BRI, FR). W z HY
A HE

|z| = Va? + b2.

QNN 2 IE R

()10 =0; EE z1EE |z| =0, z=0.

B, 10l =0 +10] = V02 +02 =0.

Hz=a+iblEE |z =0, M Va2 +p2=0. M >+ =0. M a=b=0.
Mz =0.

) NEEE z, & |z| > 0.

B v/ B9, X T AARY.

3) FMMTATEEL z, w, & |zw| = |z| |w].

Wz=a+ib, Hw=c+id. N

|zw|* = |(ac — bd) + i(ad + be)|?
= (ac — bd)2 + (ad + bc)2
= a*c® + b*d* + d*d® + b*c?
= (a® + b*)(c?* + d?)
= |z|*|w]?

= (|z] lw])*.

KN |zw| 5 |z| |w| BAETEEL, T |zw| = |z] |w|.
i, FEREE, MEASEE a, b, ¢, d, B

(@* + b>)(c? + d?) = (ac — bd)? + (ad + bc)? = (ac — bd)>.

@) MEMER z, w, 2 |z + w| < |z] + |w).



C.16 #XHMERITER (2)

Wz=a+ib, H w=c+id. N

lz+w|> = |(a+c)+i(b+ d)|?
=(a+c)+(b+d)>
=a® + b + 2+ d? + 2(ac + bd)
= |z|? + |w|? + 2(ac + bd)
< |z + |w)? + 2|ac + bd|
= 122 + |w]? + 2V/(ac + bd?
= |z|? + |w|? + 2V (ac — (=b)d)?

<1z + [w]? + 2V(@ + (=b)2)(c? + d?)

<z + [w]? +2V(|z] Jw])?

|2 + [w]* +2V/|z[?|w]?

V/A\

2 2
= [z|" + |w]” + 2]z] |w]

= (] + |w])*.

KN |z +w| 5 |z| + |w| BIETEEL T |z + w| < |z| + |wl.
KM, & 2y, -, z, B EEL, N

2+ 42, < Dzl + o+ 2,

A B IA9EIEE.
(5) FMEATEEL z, w, 2 |z — w| > |z| - |w].
KA |z —w| + |w| > |(z-w)+w| =|z|.

XS H HIHY.

255
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C17 4EIHMERIIERR (3)

&z, w B8 1% z NEEHESE |z|. T
(0| =0; HE z1EE |z] =0, N z = 0.
(2) |z| =2 0.

(3) |zwl| = |z| |w].

@ [z+w| < |z| + |w.

5) lz—=w| = |z| = |wl.

XS A HIHY.

Biis% C

J5 H

2
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C18 KRTFEHMHIANLNEFE
By, p o v TN, TRAEAT WA MEHFE 1], i

EIECL2 Ky, y,, )y, s TR MAFEEAET n I IEES G,
XA n EI’JIEW@Z k, %y, = y,.

EIECL3 Ky, -y, i TN (n>2).

(1) FFAEAHEIT n, HT%E/HE%(@U j, XML 0, BAET i 1Y
BBk, 2y, 2y, 2w

2) ML n, BAEFT i FIERS L, 2y, >y,

(3) N n FIIEEEE k, &5 y; > .

By, yo, o0 vy s TNEERSEL, AR 0. WA B n HIIE
BH p, By, > 0. FHIREAEE n FEEE &S XHEMNED o fYIERE
?ﬁk,M\yl>yk.JJyl>yp>O.ﬁﬁL/{

EECas Ky, y,,- yn 2 T ERSEE, HFR2R 0. NTFEERE
it n B IEEEEL @XTEHTT i n BUIEEEE k, &5 y; > v, Hoy; > 0.

EIEC45 Ky, -y, b T TNERALEE, HRE2R0 0 > 2).

(1) FZAEAHEI n, HT%E/HE%(@U j, XML n, BAET i 1Y
EB K, 2y, 2y, 2 y. By >0.

2) ML n, BAEFET i FIERS L, 2y, >y,

(3) AMEATAHEIT n BIIEREE k, &5y, > y,.

@) B PRBIRERR. By, = 0. # Q) H, MEMAED n, H
PET i EEE k240 = y; 2y 2 0. OIS n, BAET i IE
Bk, Wy, = 0.
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C19 1750 0 BUPERY 4R
AT, BATHSATEIA 0 FIRERY LA,

IR C46 2 A2 n Pk 1% det (A) = 0. NIFELEREIT n BYIEEK
i, (F
AL < ) 1AL (C.5)

1<u<n
u#i

M HH det(4) = 0, BUEIEEM nx 1 B x, (# Ax = 0 (L,
I 23).

EEARR 0 BIARTSEZEL ([x]) 1, [[xla |, - 1[x], | WA 0 BUIE
B i, AT A n R u, B |[x],-’1| > |[x]u’1 |, B |[x][’1| > 0. |

0 =101,
= [Ax]i,l
= D [Allx],,

1<ugn

> LAl Ix], g + (AL [x];
1<u<n

u#i

1l

[[AL; ;| [[x]; 1] = [[A]; ;[x]; 1]
= |_[A]i,j[x]i,1|

Y, [Allxl,,
1<u<sn

u#i
< D) AL Ix],, ]

1<u<n

uFi
= D 1AL, x],;]

1<u<sn

u#i
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< Q) AL x|

1<u<n
u#i
=< > |[A],-,u|>|[x],-,1|.
1<u<n
u#i
K ([x1;,11 > 0, 83X (C.5) BXFH. UEEE.

A, RIS RA—TE B A

0

5l Cc.47 iﬁA:l (1)] B2k Bi=180i=2 816

ALl =0< 1= |[A],l
1<ug2

uFi

A&, det (A) =1 #0.

FIEC48 HAZ—DnE (n>2). 1% det (A) = 0. MAFELEREL n,
HASEEEREE ), k, (#

ILA1; ;| 1[A] 4] << > |[A],-,p|>< > |[A1k,q|). (C.6)

l<p<n I<q<n
P#j q#k

WE K2 det (A) = 0, EIEZEM nx 1 B x, {f Ax = 0 LE—F,
7 23).

FIEARRTY 0 HIARTUSEEL (x|, 1Ixloq |, oo, 1[x], | WIEAES 0, H
PEWNEREL ), k, ENERAED o, EAET j NIERE p, A |[x];,] >
[Ix] s = 10x1,0 1 H 1[x];,4] > 0.

FEER, ML n (IEEREE u, B

0= [O]u,l
= [Ax],,

= ) [Allxl,

1<v<n
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= Y [Allxly + (Al [x],).

1<vgn
v#u
¢
~[Alulxlg = ) [Allxl,;.
1<v<n
vF#u
i

|[A]u,u| |[x]u’]| = |[A]u,u[x]u’]|
= |_[A]u,u[x]u71|

Y, [Allxl

1<vkn

v#uU
< D) AL LX)l

1<v<gn

v#u
= > 1Al [x],l.

1<vsn

v#u

W B u = j, FEREGHEMANEL n, HAFT j BIEES p, F |[x],,] <
(X111

WAL XD <0 D) 1LAL ]I,

1<p<n
P#j

< D) LAY Ix] |
I<p<n
PEj

( D |[A],-,,,|)|[x]k,1|,

I<p<n
PFJ
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H B ou =k, FHERIRMERAEL n FIEEE 9, B |[x],,] < lx];, D

AL XDl <D 1ALl x4

I1<gsn
g#k

< D LAl I Ix];, |

I<g<n
q#k

=< > |[A]k,q|>|[x1,,1|.

1<q<n
qtk

(|[A]j,j| |[A]k,k|) (|[x]j,1| |[x]k,l )

<< > |[A],-,,,|)< > |[A]k,q|>(|[x],-,1||[x]k,1|>.

I<p<sn I<g<n
PEj q#k

KN |[x1;,1 > 0, 8

(|[A],-,,-||[A]k,k|>|[x]k,1|<( Ol ,p|>< D |A]kq|> [x]j -

1<p<n 1<q<n
P#j q#k
A x| > 0, WK (C.6) BARZNH. H |[x]i | = 0, NSRBI
n, BARET j RIIEEE p, B 0 = |[xl; | > I[x],] = 0. 8 [[x],,] = 0.
[x],, = 0. 1

—[Al; X1 = ) [Alj,lx],; =0.
I<psn
P#]

A [[x1;1] > 0, 8 [x];,; # 0. Wi [A],; = 0. WK (C.6) ZEMIZ 0. EEE.

MO SR A—E 2 X8 ZE B A Bla],
FATB, BIEENET 0, BEAZERIEEEE j, k, #20 (C.6) 2 XaY, NITFE
EANEE n BIIEEEEL G, (5K (C.5) B . FRIEE, THEEH, #7 (C.6) &
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XFEY, Tl

LAl ;1> D 11ALL,l
1<p<sn
P#j

ALl > D 1ALl

I<qsn
qFk

NRERBATHY. #

LAl ;1 <)) 1AL,

I<psn
P#j

ALkl < ) ALl

I<g<n
q#k
I/ D—"DEXNY. B i N j 81k BIA].
B, IE=A8:
®AZE—DnE (n>3). ¥ det(A) =0. NIEEREL n, HEAMEF
HIIEREEL j, k, £, fH

I[A]; ;| [[AL k| [[Alz /]

s( > |[A],,,,|>< > |[A]k,q|>< > |[A]f,r|>.

I<p<n l<g<n 1<r<n
pi gk rit

A, AR A
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11 1
flca9 A=[1 1 1|21 3%K%E THEH, det(A) =0. A2
1 1 10

(A j, k, ¢ R 1, 2, 3)

I[A]; ;| [[AL k| [[Alz£]

=1-1-10

>2.2.2

=< 2 IIAL,A)( D |[A]k,q|>< D |[A]f,,|>.
1<p<3 1<9<3 1<r<3
P#j g7k r#t

Ji ke, ¢ BOLHREIN, tBERPIRIZER.

Bia, RS, PS5 EEENTHRES: & deta) = 0, T
det (AT) = det (A) = 0. BT - DNEHT AT, 3715

EIE C50 & AR nKFE 1% det (A) = 0. MIEFEARRET n Y IEEE
B, i

ALl < D) (1AL
1<u<n
u#i

FEIEC51 AR nlE (n>2). 1% det (A) = 0. NFELEREIL n,
HAEIERE j, k, ff

|[A],-,,~||[A]k,k|<< > |[A1p,,-|>< > |[A1q,k|>.

I<g<n
P#j q#k



264 fisk C  JEHIE

C20 FIERFERITTHIRAARRE 0 UG IE
FATHIE, E— M RERITHIR R 0, WHTRATR (C5), (C.6) RS
Sy FIR IR, Bl AT TAR TR 0 1977
I C52 1% A B n i VORHE T 0 MOIEREA i,

ALl > D (1ALl
1<u<n
u#i
| det (A) # 0.
EIE C53 K AZ N ndlE > 2). AMEAAEE n, BAERIE
B, k, A

|[A]j,j||[A]k,k|>< Z |[A]j,p|>< Z |[A]k,q|>‘

I<psn 1<q<n
PFJ qFk

M det (A) # 0.
LR, I a2 B (R A B):
FIE C54 1% A n BIE MBI n BYIEEREL i, 25

1ALl > D 1ALl
1<ugn

u#i
| det (A) # 0.

EEC55 AR ndE (n>2). BIMEAIAEY n, BAFENLE
BH G, ke,

|[A]j,j||[A]k,k|>< Z |[A]pj|>< Z |[A]q,k|>-

l<psn I<q<n
P#j qFk

M| det (A) # 0.
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XEETE B — R FH B, X280, RIEERATTA T EATHI, 2]
W RTHIBATSIAAZ 0. IXBLFHY.

lc.56 &A= BN 3R AR, (9] > 16]+12], 18] >

— 00 O

9
4
5

~N W

14] + |3, B 17| > |5] + |1]. 42, det (A) # 0. (52, FHEEH, det (A) = 327.)

B, =N A FTRERIG & E B, BT EE A .
i, BERIRMTIFSR A det (A) # 0, FATATHR AR A FIRSTHIFE B,
C, ff BAC lE&EHIIEME. N det (BAC) # 0. [KIH 0 # det (BAC) =
det (B) det (A) det (C), & det (A) # 0.

20 11 1
fflcs? EA=|4 15 1}%—4\3é&ﬁi%x&%ﬁﬁ,ﬁﬁﬁﬁ%ﬁ%t&
13 15 3
FHRT 4 @B — AW det (A) 2 HIEE.
il
1 00 10 0
B=|0 2 o], Cc=|o 1 o].
00 1 0 0 10
|
20 11 10
BAC =|8 30 20].
13 15 30
AHEF H

Ry = ) |[BAC],,| = [11]+ 10| = 2L,
1<u<3

u#1
R, = Z I[BAC1,,| = |8] + |20] = 28,

1<u<3

u#2
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Ry= ) [[BACl;,| = [13] +|15] = 28,
1<u<3
u#3

|[BAC]1’1| |[BAC]2’2| = 600 > 588 = R1R2,
I[BAC], ;| |[[BAC]53| = 600 > 588 = R, R3,
I[BACl,,| [[BAC]53] = 30% > 28? = R, R;.

(ERT, BRATMEHEH, D |[BAC]; ;| |[BAC], | FBRT R;R; (j < k),
A ARIRHI S, BATA AR [[BAC); | [[BAC] | B EAART
R;R, (j > k).) ¥ det (BAC) # 0. M| det (A) # 0. (3K, FHERH, det (4) =
476.)

Hlcs8 Hnz2 KnlFAEE

2, 1<i=j<n

18 -1, 1<i=j—-1<n-1;
[Al; =9 .

18 -1, 2<i=j+1<m

\O, /\{m.

TEGHh, 24 n =4I, AT

2 1 0 O
+1 2 +1 O
0 1 2 =<1
0 0 =+x1 2

(XH, [EfMEr BHtAE)
AEH Ni=18i=nf

ALl =2> 1= ) |[Al,l;

I<u<gn

u#i
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MNl<i<n B

Al =2=2= ) |[Al,l
1<u<n
u#i
T2, 6 n = 2, BATATAES | ANEHE, 155 det (A) # 0, X n = 3, BATATA
%2 NEHL 195 det (A) # 0; K n > 4, 3X 4 DNEFLICIE E B .

BATHIR— D n RE C, 6 AC IEEFNEHISRME, MIMA det (A) # 0.
TeHi%
Cl O O
C _ O 02 O
0 0 c

Hf e, ¢p, oo, ¢, BRIEHIAFZREL AR,

¢, 1<i=j<nm
[Cli; =
0, HAth.

R, EEHENHED, o WA MEENE. BRI, 977 8, JATR
Qﬂiﬁijk Ci > 0 Z:X&%ﬁ, [AC],,J = CJ[A]I,J’ #%%Uim, |[AC]1,1| = zci‘ T'a

R, = ) [[AC],l.
1<u<n
u#i
i
Cy, i=1;

Ri= Cl-_1+Cl~+], 1<l<n,



268 % C BFEHK

AT, $REE ¢, ¢3, -, ¢y T [[ACT;| > R;, BD

201 > Cz,
2¢y) > ¢y +c3,
2C3 > (&%) + Cyq,

2¢,_1>c,_0 +cp,

2¢, > c,_y.
IXEAEAMEY T
C1>C'2—Cl,
CZ—CI>C3—C2,
C3—C2>C4—C3,
Cpel =€y > Cp = Cp_1>»
C,— Cy| > —Cp-
A TR IE
oLy 1
1-2 2
1 1 1
@TT33757y
1 1 1
SRR i s
C —C = 1 = 1 _l
T Y R P
c,—¢C = 1 _l_ !
n T i+ ) T n on+ 1
Bl
ck=1—L=L k=1,2,--,n



C.20 HWrFERIITHIAE 0 B IE

AHERIE, ¢ E1EEL, B
2

|[AC]1’1|—R1 :2C1—C2:1—§>0,
n—1 1
I[AC], | = R, =2¢, —c,_1 = n+1+; > 0,

1 1

I[ACT; ;| — Ry = (¢; — ¢i—1) — (g — ¢)

W AC TEESE 1 DNEFRIISLE. W det (AC) # 0. # det (A) # 0.

= >0
iG+1) (G+D3E+2)

269



270 fisk C  JEHIE

C21 FIEFSERERYITHITNAT 0 K954
SR, B AT IR AT 0 HIFTIE
I CSO WA n JLSERE, WAHE T n HYTEREEL 1, 24

[Al; > ) I[ALl.
1<u<n

u#i

M1 det (A) > 0.
BARLL —ANMIERA. 58 1 MR B, HERER.
IE (LD @ P(n):
SHENE AU N EZH n SLFE A, & det (A) > 0:
ST n FIIEEER i, 25

[Al; > D I[ALl.
1<u<n
u#i

BATRAEBCEIAGNEIERR, AHETIEEEEL n, P(n) BXTH.
P(1) BXHY; X2 TR,
P(2) BN, ALEY 2 952k

a b
A= ,

det (A) = ad — bc > |b| |c| — bc = |bc| — be > 0.

Hera> |6, Hd>|c|]. M

& P(n—1) BB, BATEHILUE P(n) BXHY.
& A B n PR, BXHMERIRED n RS, 2

[Al; > ) LAl
1<u<n

u#i



C21 HIWrsepEr 77T 0 777k 271

RN [Al; RT—DAEREL 50 < [A); = [Al;,]. 76 n 50 B, = A
[B,1;; = [Al, H det (B)) = det (A).
BATI0 By BIAT 1 BY —[Aly, /[A),, 152 B, HIAT 2,15 n EEFE B,. N

[B,];; = [By];, i <2

[B]o,1 = 0;
[Al
[A]}

det (B,) = det (B;) = det (A).

[Byl, = [Aly,; — ——[Al, ;;

AT B, M7 169 —[A; /[A], , (55 B, (917 3, 1% n JRSEHE By W]

[B3]i,j = [B2]i,ja i <3;
[Bs]3; =0;

[Al3,
[B3]3,j = [A]3,j [A ] —[A ]1J

det (B3) = det (B,) = det (A).

FATHN B, , B91F 1 19 —[Al, 1AL, | (551 B, | B91F n, 15 n 45205 B,

]
[Bn]i,j = [Bn_l]i,j’ i < nm
[Bn]n,l = O;
[ ]nl
[Bn]n,j = [A]n,j [A] 1[ ]1J

det (B,) = det (B,_;) = det (A).
g5 b, BAUWEH T — n 2R B, &G0 5=

[B,]1, = [AlL:
[Bn][’l = O, i> 1;

[B,l;; = [Al [A] i>1;

[Al;;
YAl

det (B,) = det (A).



272 fisk C  JEHIE

fEn— 12950 C = B,(1]1). N

(Al |
[C]i,j = [Bn]i+1,j+1 = [A][+1’j+] - [A]l’l [A]]’j+1’

det (A) = det (B,) = [B,];  det (B,(1]1)) = [A], ; det (C).
ERERL A j# kN

[Alix > D) 1ALl > A1,

1<u<n
u#k

4

[C]i,i = [A]i+1,i+l - W

[Aliy1ir1lAlL = [A] i1 [ALg
- [Al1
S LAl i1 [ HTAL 1| = TAL i LA
(A1
AL [ALi | = TAL 4 [ALig
- [Al}

> 0.

0 < [C; = |[C];,l.
FEER

[Aliy1,
|[C]i,,‘| = ‘[A]i+1,i+1 - W?[A]l,iﬂ
[Alif11

2 [Aligy il - W[A]l,m

I[ALi11]
=|[A],' i |_—|[ ] i |,
LA | b




C.z2l1

H

/N

Y, lCl,l

HINFSRERITHI AT 0 B9 7715

1<v<n—-1
v#Ei
Z I[C; o1l
2<8<n
£4it1
[A] i+1,1
2 [Alit1., = — LAl f’
2 (A},
£#it1
[Aliy1
Z <|[A]i+1,f| + l [A]lf >
L [A]}
C#i+1
|[A]'+1,1|
Z <|[A]i+l,f| + l—|[A]l,f|>
ZL I[A]} 1]
£#i+1
I[Alis1,1]

2 (ALl +

2<8<n
C#i+1

I[Aly1]

Z [[Ali41.0] — I[A]

1<f<n
£#i+1

Al
I[A]y ;]

Z [[Alip1,0] -

1<¢<n
£#i+1

_ |[A]i+l,1|
[[A] 1]

2 (ALl -

1<f<n
£#i+1

AL
[[ATy

I[A]

[[A]

[[A]

[[Ali411]

1J+1|

|L41+11|

I[A]y1]

Littl

|[A]i+1,1|

LAl

1J+1|

D AL

2<<n
£#i+1

(AL 41,1

et bl A
+|Mhd22|[hA

—|[A]} 1] +

<|[A]1,1| -

I[A]
- A
thﬂle[hﬂ

<C<n

i+1l|

<f<n

D, Al .|

2<8<n

)

273



274 fisk C  JEHIE

[[Ali1 1l
Z [[Alig1 el — —+11|[A]1,i+1|'

<
1<¢<n |[A]14]
C#i+1
4
Clal = ), NCLul 2 ALy il = ) 1[Alyy 0l > 0.
1<v<n—1 1<¢<n
vEi C#i+l1

2% b, HRE, det (C) > 0.
BEA Al > 0, H. det (C) > 0, # det (A) = [A],  det (C) > 0.
FITCA, P(n) 2 IERARY. FHECZITANTE R, RRIEar iRk aL. IEEE,

2 MEARITHERD. A, BNETEE M/ NE.

EIE C60 % m, b EIEL E b > 0, HIMEMAEE 1 WiES+, &
mt+b#0. M m+b>0.

W HARIEE REm+b <0 M0 < b < —miks = bl(—m). N
O0<s<1.H E ms+b=0 XZEFE. TEEE.

W (% 2) TEdndl P(n):

SHEADE G0N R AF n FEERE A, 25 det (A) > 0
SHEATANEERE n (Y IEREE i, 25

[Al; > ) (LAl
1<u<sn
u#i
FBATHEEEITGIEUERA, SHTAR [EZEE n, P(n) EXFHY.
P(1) BXHY; IX B TR
& P(n—1) BB, BATEHILUE P(n) BXHY.
B A n P, BT n B IEEEE G, 26

[Al; > ) LAl
1<u<sn

u#i
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KN (Al KRT—DAEAEL, #00 < [A); = I[A]l.
Enxn LA WT:

[A]i’j, i #1;
ij = [A]l,la i=j=1
t[A]l,j’ /H\:ﬁﬁ.

[A;]

BAVERE A, BTHIE 3207 1 T, B

det(A)= ). (=D'[A,], ; det (4,(1])))

1<j<n

= 2 (=D'[A]1, ; det (A(1]))

INANG

= ). (=D™[A]det (A1) + (=D''[A]; ; det (A(1]1)

1<j<n
J#1

Y (=D"t[A]} ; det (A(11))) + [A],; det (A(1]1))
1<j<n

Jj#1

=t ) (=D)AL det (A(1])) + [A], ; det (A(1]1)).

1<j<n

J#1

iZ

m= Y (~D)™[A],; det (AL])),

1<j<n
J#1
b= [Al, det (A(1|1)).

M m, b ZTEL, H det (A,) = mt + b.
En— 1 L0 C = A, W [Cly, ), = [Alpy1y1- BN w <,

[C]w,w = [A]w+l,w+l
> ) 1ALl

1<u<gn
uFw+1
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D ALl

1<ugn
u#l,w+1

= Z |[A]w+1,y+1

l<y<n—1
y#EW

= ) lCly,l

Isygn—1
y#w

Pt A, HIBGE, det (A(1]1)) = det (C) > 0. KA [A]y; > 0, Tl TH b > 0.
& BB 1 IERL W0 < 1] =1 < 1 AEBUREIS n IVIEEEEL . 45
i# 1,0

WV

|[At]i,i| = |[A]i,i|
= [A]i’,-

> ) 1Al

1<u<n

u#i

= 2 ALl

1<ugn

u#i

Fi=1M1

|[At]j,i| = |[A],~’,-|
= L4LJ
> I[A];

1<usn

uFi
> 1l ) 1ALl

1<u<gn

u#i

= D Itl1IALl

1<u<n

u#i

= Y 11l

1<u<n

u#i
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= D AL

1<u<n
u#i

M| det (A,) # 0. I, MR 1 BIIEE , B me + b #£ 0.

BER b > 0, EXMEMIAED 1 BUIEE 1, B me + b # 0, FRATREHEH
m+b > 0. det (A) = det (A;) =m+ b > 0.

FITCA, P(n) 2 IERARY. FHECAITANTE R, FRIEar AL IEEE.

2R, 0 Nt = BRI (R E):
EIE C.61 W AT n B BAMEMAED n HUEREEL i, 24

[Al; > D) 4]

1<ugn
u#i

M det (A) > 0.

BAEE _EFTRIB.

il Cc56 (52 ®A= B 3R, AREEH, 9 > 16]+2],

I — o0 o
<X WM

_HUI-P@
CL

8 > [4]+|3], H.7 > |5|+|1]. T2, det (A) > 0. (L3, FHEFEH, det (A) = 327.)

B, —ETTFE A RIRENIE G E BRIV &M, Aok Bt A E .
A, BEARFANTARZ A det (A) > 0, BATTERZER A FIRSFRYSERE B,
C, f# det (B)det (C) > 0, H BAC & & EHEAIZELE. W det (BAC) > 0. KN
0 < det (BAC) = det (B) det (A) det (C), H. det (B)det (C) > 0, # det (A) > 0.

51 C58 (&) "n>2. R nEFEAES

2, 1<i=j<nm

186 -1, 1<i=j—-1<n-1;
Yol -1, 2<izj+1gn
o, Hfth,
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BATCTEE R E A det (A4) > 0.
ey =1=1Utk+1)=ki(k+1)>0,k=1,2, -, n{F n 85WE

Cq 0 0
C = 0 C‘2 . 0
0 O c

H AR,

¢, 1<i=j<nm
[C]i,j =
0, A,

THEEH, det (C) > 0 (5L, det (C) = 1/(n + 1)).

RTE, FXATUERA, det (AC) > 0.

Bt AC HRR DKM AR, [AC); = ¢ (4]
[AC];; = 2¢;. 1T

R Il 4,

i,j°

R = ) I[AC],,l.
I<ugn
u#i
]
Cy, i=1;
Ri=qci_1+cy, 1<i<m
Cu_1> 1=n.
AMERIE,
2
[AC]L] _Rl :2C1 —C2:1—§ >0,
n—1 1
[Ac]n,n_anzcn_Cn—l = n+ 1 +; >0’

1 1
— - ; > 0.
ii+1) (@(G+DE+2)

[ACT;; = Ry =(¢; —¢i) = (cjp —¢) =

T2, det (AC) > 0.
FEIR 0 < det (AC) = det (A) det (C), H. det (C) > 0, i det (A) > 0.
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BABEH W R EH.

FIEC.62 WA nBERE (n>2). EXEAIARET n B IEEEE
i, % [A;; > 0. wﬁ&ﬁ? 8l n, BEAZERVIEEEEL j, k, &0

[A] [A]kk>< DA ,p|)< > |[A]k,q|>.

1<pgn 1<g<n
P#j g7k

M det (A4) > 0.
W {Earl P(n):

FHENE S NS n 2R A, #25 det (A) > 0:

(1) MNAERANET n BUEREEL, & [A];; > 0;
Q) AMEMAHEIS n, EAERIEEEL j, k, &6

[A] [A]kk>( D 4 )( D |[A]k,q|>.

1<p<n I<q<n
p#j q#k

FATHEEEIAGNEUERA, ST T 1 B91EEEE n, P(n) EXTHY.
PQ2) XY, (B 2 952

a b
A= ,

det (A) = ad — bc > |b| |c| — bc = |bc| — bc > 0.

HA ad > |b| |c|. W

& P(n—1) BB, BATEHILUE P(n) ZXHY.
& A B n LM BAERIANED n FUIEREEL G, &6 [A]; > 0. 1K
AR n, B AERIEEEEL 5, k, 20

[A] [A]kk>< DA ,,,l)( > |[A]k,q|>.

1<pgn 1<g<n
P#j g7k
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7F nx n SZfE A, WH:

[A]i’j, i #1;
[At]i,j = [A]l,la i=j=1,
t[A]l,j’ /E\:'ﬂﬁ

BAVEE A, BTHIE 3247 1 T, B

det(A)= ). (=D'[A,], ;det (4,(1])))

l<j<n
= Y (=D'™[A,]; det (A(1]j))
INANG
= ) (“DM™A]L; det (A1) + (=D'A],  det (A(1]1)
I<j<n
J#1
= ), (=D"™r[A]; det (A1])) + [A]} ; det (A(1]1))
I<j<n
J#1
=1 ) (=1)'V[A],; det (A1])) + [Aly; det (A1]1)).
1€j<n
41
id
m= 3 (=D"™[A]; det (A(1]),
I<j<n
J#1

b= [Al} det (A(1|1).

M m, b TEL, H det (A,) = mt + b.
fEn— 1 KM C = AU, W [Cly,, = [Alpr1ye1. BA 0,0 < n, H

vV#£w,

[C]U,U [C]w,w = [A]U+1,U+1 [A]w+l,w+1

>< 3 |[Alu+1,u|>< > |[A]w+1,u|>

1<u<sn 1<u<n
u#v+1 uFw+1
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Z( Z |[A]U+l,u|>< Z |[A]w+1,u|>

1<u<gn 1<u<gn
u#1,0+1 u#1,w+1

:< 2 |[A]u+1,y+1|>< Z |[A]w+1,y+1|>
l<ysn—1 I<y<sn—1
y#U YEW

=< > |[CJU,y|>< > |[CJW,y|>.
I<ysn—1 I<ysn—1
y#u y#W

Pt A, HIBUE, det (A(1]1)) = det (C) > 0. BN [A],; > 0, Tl TH b > 0.
Wt BRI 1 BIESL N0 < 1) =1 < 1 AFECREID n FYEEEL ), k,
Hji#kHj#1Hk#1, 1
|[At]j,j| |[At]k,k| = |[A]j,j| |[A]k,k|
= [Al;; [Alix

>( > |[A],~,,,|)< D I[Alk,q|>

I<p<n I<q<n
P#j q#k
=< D |[At],-,p|>< D |[A,]k,,,|>.
I<p<n I<q<n
P#j q#k

Hji=1Hk+j N

|[At]j,j| |[A;]k,k| = |[A]j,j| |[A]k,k|
= [Al}; [Alix

>< Y |[A]“,|>< > |[A]k,q|>

I<p<n 1<g<n
PFJ qFk
>|t|< > |[A],~,,,|>< > |[A]k,q|>
I<p<n I<gsn
P#] qFk
=< > |t||[A],-,,,|)< > |[A]k,q|>
Ispsn I<q<n

P#j q#k
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=( > |r[A],~,,,|>< > |[A]k,q|>
I1<p<n

I<g<n

P#j q#k

=< D |[At],-,,,|>< > |[A,]k,q|>-
I<p<n I<g<n
PE] qFk

Bk=1Hj#k 20U FE

LA 1 1TA ]l >( > |[AJ,-,,,|)< > |[Af1k,ql>-

1<p<n I<q<n
P#J q#k

] det (A,) # 0. I, AAEMAEIL 1 BYIEE 1, B mt + b # 0.
BER b > 0, HXHMEMAED 1 BYEE r, B mr + b # 0, FRATREHEH
m+b> 0. det (A) =det (A)) =m+b>0.

FITLA, P(n) R IERARY. AR, RFUEan@ipaL. IEEE.
SR, W a2 I BT (R E):

FEIEC63 AR nKIEME 0 >2). WHEAAEL n BYIEEEL
i, % [A];; > 0. wd&ﬁ? Il n, EAZFERVIEEEEL j, k, &0

[A] [A]kk>< D A >< D |[A]q,k|>.

1<p<n I<g<n
p#j a#k
| det (A) > 0.
20 11 1
fflcs7 (%) A=|4 15 1|21 3 FELE.
13 15 3
JEgSMd
1 00 10 0
B=|0 2 0], c=|lo1 0
00 1 0 0 10

AHEFEH, det (B) > 0, H det (C) > 0.
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AXERH

20 11 10
BAC =8 30 20]|.
13 15 30

Ht AT, BAC /25EF%, H [BAC],; > 0.
AHER

Ry = ) |[BAC],,| = [11]+ 10| =21,
1<u<3

u#1
Ry= ) [[BACl,| = [8] +[20] = 28,

1<u<3
u#£2

Ry= ) [[BACly,| = [13] +|15] = 28,
1<u<3
u#3

[BAC]1,1 [BAC]272 = 600 > 588 = Rl Rz,
[BAC]I,I [BAC]3,3 == 600 > 588 == Rle,
[BAC1,,[BAC];3 = 30* > 287 = R,R;.

(ERT, BRATMNCHEL, 81 [BAC);, [BAC), , #KT R;R, (j < k), H
FIRAI A, BATTA TR BAC]J.J [BAC],, BE#HAT R;R,
(j > k).) % det (BAC) > 0.

BESR 0 < det (BAC) = det (B) det (A)det (C), H. det (B) > 0, det (C) > 0,
0 det (A) > 0. (FLSZ, FAEEH, det (A) = 476.)
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C.22 HERE
AT, BATTHe— Lz B TE 3.
EIEC64t Wxyze2fll BHx+y=x+zHy+x=z+x, M y=z

FATIFNIE:

(1) FAAEEL O, T2 0, % 0+ a=a=a+0;

(2) XAEAAEL a, MAFAEEL —a, ff (—a) +a =0 = a + (—a).
W, B x+y=x+z N

=)+ (x+y)=(—x)+ (x+ 2).

H
I
op
@
ot

(=0 +x)+y=((=x)+x) +z,

0+y=0+z.

Wy=z.
RO, FATAE, H y+x=z+x, Wy =z
ZRADLHE:
Q) FEmxnBE0, EN T mxnfE X, 0+ X=X =X+0;
(4) AEAT mxn BE X, AFTE mxn FE =X, (= X)+ X =0 = X +(=X).
T2, FhA,

FIEC65 HABCHEmxnlE. %5 A+B=A+C,5 B+A=C+A,
N B=cC.

Ni& x, y, z 28 AL, B xy = xz, B yx = zx, 0H y = z 15?2 A —%E.
B JHEE g, 2 0a=0=0a0. T2, BR0-1=0-2,1H1 #2.

AR, BRRATEER x # 0, M| y = z BXH. B

(5) FAEE 1, EXEA[EL a, & la = a = al;

(6) SEMAETIIEL o, DFAEE o, Fala=1=aa™".
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B x #0 Hxy=xz M x'xy = x\xz). BEEERE B (x %)y =
x ')z W1y =1z M y = z.
KM, ATIE, B x #0, H yx = zx, M y = z. .2,

EIEC66 WKx, v,z Hx#0.5Hxy=xz,8 yx =zx, N y = z.

PERIRAA MAHIPE R, AT, BT PRI R AR 25T, A ORHY S SE Y1
UEA 2R SR
JoE —PRIERAHE L,

TIEC67 WA BEmxnbfE i%x+0E2—7TH & xA = xB, N
A = B.

IE EREES i <m ST j<n
x[A);; = [xAl,; = [xB];; = x[B], .
HI IR PR, BESR x # 0, LA [A],; = [B], . IERE
AT B ATH EHEEIL.

T C68 % AT ndfE, H det(A) £ 0.
WnxmPfE B,Ci&& AB=AC. | B=C.
BmxnlE F,GIE& FA=GA. N F =G.

W FRUESE 1 D FeBHEE 2 NNIERT ST .
AR T nfF, Hdet(A)£0. X&nxmlE B, CJEE AB = AC.

]

adj (A) (AB) = adj (A) (AC).
EEESEEE

(adj (A) A)B = (adj (A) A)C.
o FERY IR R,

(det(A) I)B = (det (A) I)C,
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Rl
det (A) (I B) = det (A) (IC),
Al
det (A) B = det (A) C.
(K24 det (A) # 0, FATH B=C. IEEE,

DAL ESSIeATHEE . A, 2 DA Eg5Ie EH A, HE UL
I C69 AR sxnbE & ABF—MIPIXIEZTH n T4
A<il’i2’ ’in>
1,2,-.n )’
Hb1<ij<<i,<s. WnxmPE B, CIEA AB=AC. N B=C.
& HZ D nxtBF & HAEMIPRAEZH n F7 1%

ub2n),
.]la.]Z’”".]n
HP1<j<<j,<t.®&mxnlE F,GIE& FH=GH. I F =G.

IE B 14 B 2 DR S L

I
L=a(02 ),
1,2,---,n
EREL (L], = [A];

M1, 2, e, s BEBR iy, iy, -, iy ST, B s — n DEL FATTMNEIRHIAY X
s—=n NN iy, s .
YEnxsFE X WH:

ladj (D)), ,, pP<n;
(X1, = {0 !
, p > n.
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Ul'J

I
M

(X1, [Al; ,

N
(X1, [AL o+ D X1 [A];
1 p=n+1

hS]

= Y ladj(D)l,,[L],,+ Y, O[A] ,

p=n+1

=
I
—_

= [adj (L) L], , + 0
= [det (L) 1],

W XA=det(L)I,.
H AB = AC, Al

X(AB) = X(AC),

Rl
(XA)B = (X A)C,
Rl
(det (L) I,)B = (det (L) I,)C,
Al
det (L) (1, B) = det (L) (1,C),
Al

det (L) B=det (L)C.

KM det (L) # 0, L B = C. UEEE.
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C.23 HEMIMR (1)

AT, AR R =N R
— D n KB A BIEEE adj (A) B n PF, H G, j)-7T

[adj (A)];; = (=1)* det (A(j]i)).
ST A, B
adj (A) A = det (A) I = Aadj(A).
I C70 & AZ n FKFE N adj(AT) = (adj (A)T.
iE R ATG) = (AG|))T, ]
[adj (AD)];; = (=1)/* det (AT(j]i))
= (=1)/*'det ((AG]j)D)
= (=1)" det (A(il}))

= [adj (A)];,;
= [(adj (A)"],. IEEE.

EIEC71 % AR n B (n > 2). M det (adj (A)) = (det (A))" L.
WE AR, & B2 n HKI%E, k 22L, W det (kB) = k" det (B). T2

det (A) (det (A))"~! = (det (A4))"
= (det (A))" det (I)
= det (det (A)I)
= det (A adj(A))
= det (A) det (adj (A)).

£ det (A) # 0, BATAIEZE X ZMEEE, BE4Eie.
= A =0, adj(A) =0, # det (adj (A)) = 0.
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i A # 0, H det(A) = 0, FANFHRIETEWHA det (adj(A4)) = 0. K&
det (adj (A)) # 0. M

adj (A) A = det (A) T = 0 = adj (A)0.

KA det (adj (A)) # 0, HIHERE, B A =0. X2T/E. IEEE.
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C.24 THHEAIER (2)
AT, BATHS SRR TR T2 =X

T C72 2 AR n 05 1% k BRI n RS LTS i, iy,
ooy iy, FHBIE n, ALEMINBIKHT, B ETEEK 1, oy, ooy jp A n, RN
S, T

det ((adj <A)><’?’ ”?‘))
Js s Jk (C.7)

= (det (A) ! (=1 T det (AG, - dglig -+ 1)),

HEX k=1 2. R, 2892 MBI adj (A) BY @iy, j,)-7C, T
FRAIEMZ 1 (-1)1+1 det (A, |i)). RKIER S HRIE L.

PARIE k> 1.

ML, 2, e, n BBR iy, -, iy T, T n—k DL BATMDEIRIIYIX n—k
N gy e, iy BRI, 1,2, o, n BER jy, e, i S5 BT 0 — kDL TR
TIMINEIRHIIYIX 1 — k DEON jigrs s o T n RFE BATH:

dj(4)]. ; , < k;
(1, =4 Wi
(1,1,

l,lq

q> k.

g, B W% jy, -, j 7305 adj(A) B9F j,, -, j, M, H B F j, 4,
ooy jo B n FEANLEE 1, 9B Gy, -oes iy EHIEAT UL,

i 9"'9i . . . . . l ,“',i
B<1 k) :B(lk-l-]’“"lnl.]k-f]’“.’.]n):(adJ(A))<1 k>7
Jl’."’-]k Jl’...’Jk

. . . . i ’...’i
B(ll,'“,lkl_]]a”".]k):B<.k+1 .n> :In—k'
.]k+]’ ot ’.]n

?"ﬁﬁ” jk+1 %ﬂ: det (B), ﬁ

det (B) = (—=1)k+1*ikst 1 det (Blipy 1jj41))-
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ERE B WA jiyo BN Bl k) 5 oo — 1 AZ5 jiyn — 1 JEIT
det (Bigy1lirs)s B

det (Bligy1jgs1) = (=12~ e 1 det (Bligy s iggaliie1s Jxe2))
1

det (B) = (=1)*+1 2ttt tis2 det (B(iyy 1y igrn | kats Joan))-
------ o, BdTAE
det (B) = (= 1)kt ittt Hn det (B(ipy 1, -+ s ipliigts = > Jn))-
BATE & AB BITHI. — 75,
det (AB) = det (A)det (B)
— (1Yt bt dot (A) det <(adj (A))<",1’ el ) )

\]1’.“’-]](
B—TH, 4 q < k i,

[ABI,,,

D [Al[Bl,,
u=1

= X 1AL ladi (A,
u=1

= [Aadj (A)]i,jq
= [det (A) In]i,jq;

g > kK,
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g, AB WIS ji, -, j, 73515 det (A) I, B8 jy, -, j, HHE, {H AB HI%I
Jrats s gy 73AE AWIB iy, ey, HERTIAL,

(AB)(:;I, o ,jk> = (AB)(.]k+l’ ot 7jn|.jk+1’ ot 7jn) = det (A) Ik7
s Jk

H

(AB)(j1s s Jilits == Jx) = (AB)<J-k+1’ jn) = AQs s Jilins s i)
-]k+1’ cee ’]n

124 j, BT det (AB), H

det (AB) = (=1)/1*/1 det (A) det (AB)(j; |jy))-

HEEE AB W5 j, BN (AB)G 1y 95 j, — L $5 j, - 1 BT
det (AB)(j; 1)), B

det ((AB)(j 1) = (=1)"2""*271 det (A) det ((AB)(jys jaljy» Ja)-

e
det (AB) = (det (A))* det ((AB)(i1,i5lj1.jo)).
------ wjE, A8
det (AB) = (det (A))* det (AB)(jy. -+ » i lirs =+ ji)-
A IR BRSSO E
(—1)iket ki1 Fn det (A) det <(adj (A)) <]’1 ;1) >
= (det (A))* det (AGjy, -+, jglit, -+ ip).
A

T e N P S e
S (24 m) = (i + o+ 0+ (1424 o4 m) = Gy + - + i)

:2(1+2+"+n)—(_]1+'+Jk+ll+'+lk),
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G4

det (A) det <(adj (A))(l:l’ ’k>>
Jior ik

= det (A) (det (A))F (=11t HititFik det (A(jy, -, ji ligs =+ » ig)-

¥ det(A) # 0, RATAESR I = MIBED, BR C7). Fit, &
det (A) = 0, 2B A4

EIE C73 KA Z D nKl%E. % det (A) = 0. MTFEREIL n FIEEE
s, (RTINS n BYIEREEL j, FAEE m, BEXHMEAAEE n B EEEL
i, A [adj (A)];; = m;[adj (A)]; ;; IBEHL, FFHENEIT n BIIEEEEL s, (£ adj (A)
HE— &R 2 adj (A) BIF1] s FIEE.

BTIHE ~HEEH, & det(4) =0, H k> 1,1

det <(adj (A))(’?’ ”?C)) —0,
Jis s dk

X (C.7) 2 IE R
BB, BFATUERR 7 8, WIFRATTWAEIERE 72X (C.7).

UE 7 adj(A) = 0, ] adj (A) BYE—FIERE 0. )T adj (A) FIE—FI#ED
/& adj (A) B 1 HYEIGE.

T adj(A) # 0. WMAENEL n FIEEEEL s, 1,  [adj(A)],, # 0. N
(=1)** det (A(s|1)) #£ 0. E n — 1 2t C = A(s|r). M| det (C) # 0.

M 1,2, o n BBR ¢, BF n— 1 DL BATMDEIRHIIYIX 7 — 1 DL
Ky, ooy iy R, 1,2, - n BBR s 5, BF n — 1 DL BATMNEIR
HWIIX n -1 M £, -, €, . W [CL, , = [Aly ;. 120, =1, H ¢, =5

1% j BN n HIEER AE (n— D x 1By, 40F:

[J’j]u,l = [adj (A)]iu,j;

I, %5 D, 72 adj (A) BB j, W y; BRER D; AT ¢ FHIARA (n—1)x 1 [
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XS p < n,

3
|
—

[Cyj]p,l = [C]p,u[yj]u,l

I
—_— =

EI <

I
™M

(Al [adj (A)];

—_

<

s |l

= 2 1Al ; [adj(A)]; ; = [Al ; [adj (A)];

<
—_

s |l

= 2, [Aly Jladj(A)l, ; = [Aly ,[adj (A)],

= [Aadj (D], ; - [Aly [adj (D],
= [det (A) 1] ; — [Al ladj(A)], ;
= —ladj (A)], ;[Alz ;-

<
—_

Em-1Dx1FEzuT:
[Z]u,l = [A]fwt;

I, 7 w2 A B8 1 Mz BRER w BT s JEEVARD (n = 1) x 1 F%.
HIRTE AR, Cy; = —[adj (A)], ;z, H Cy, = —[adj (A)], ;2. i

—[adj (A)],
m,=——.
7 —[adj (A)],

Il
C(m;ys) = m;(Cy,) = m;(=[adj (A)]; ;2) = (m;(=[adj (A)]; ,))z

= —[adj (A)],,jz
= Cyj.

R det (C) # 0, B m;y, = y;. B mjladj(A)]; 5 = [adj(A)]; ;, X u < n. 1]
m;ladj (A)]; ; = [adj (A)]; ;, X i < n. IEEE.
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C.25 hHEFAIMRR (3)
AT, FATHINR G AR =R,
I C76 % AR n % (n>2). W adj (adj (A)) = (det (A))" 2 A.

a b

C —C a

ME & on =2 AHERH, 2R]EF A = [ ] M2 [d _b]. i

[d _b] ORES [ ? _(;b)] BT A RS (det (A2 2A=14=A.

—c a —(=o¢)

Ni&n>2 —J/MH,

adj (A) adj (adj (A)) = det (adj (A)) I, = (det (A)""' L,;

5—7iH
adj (A) ((det (4))"~* A) = (det (4))""* (adj (A)A)
= (det (A))""2 (det (A) I,)
= (det (A" I,.
e

adj (A) adj (adj (4)) = adj (A) ((det (4))"A).

# det (A) # 0, U] det (adj (A)) = (det (A)"" # 0. HITH A, BATAIEEXH
—MITEE adj (A), BI§4518.

# det (A) = 0, 1 ETRISEIL, adj (A) U — n— 1 FRERIFTHIRER
J£ 0. 2 adj (adj (A)) = 0 = 0A = (det (A))""2 A. IEEE,

EIEC75 KA, BEndfE N

adj (BA) = adj (A) adj (B).
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W R
(BA)adj(BA) = det (BA) I
= (det (B) det (A) I
= (det (A)det (B)) I
= det (A)(det (B) 1)
= det (A) (B adj (B))
= B(det (A) adj (B))
= B(det (A) (I adj (B)))
= B((det (A) I) adj (B))
= B((Aadj(A)) adj(B))
= B(A (adj (A)adj (B)))
= (BA) (adj (A) adj (B)),
1 det (BA) # 0, HIHZRAE, BIS451L.
% det (BA) = 0, T TX2ME. HFERIRRAVE X,

n

[adj (A)adj (B)]; = Y. [adj (A)]; ,[adj (B)],
u=1

n

= Z (—1)** det (A(uli)) (=1Y* det (B(j|u))
u=1

n

= Z (=1 (=1)/** det (A(uli)) det (B(j|u))
u=1

= ) (=1)Y/* det (B(j|u)) det (A(ul )
u=1
= (=1Y/* )" det (B(j|w) det (A(uli)
u=1

= (=1Y* det (BA)(jl))
= [adj (BA)], ;-

IXE, F{TH T Binet-Cauchy 2~TCHIHE . UEEE.
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C.26 PEMITR, pIRHME

ﬁﬂjﬂﬁﬁ, _‘E_P B IEI% S Xm IZE’ H a, ap, ==+, a, IEé mx1 Ki, )H\IJ
Blay,ay, - ,a,]l = [Bay, Bay, -, Ba,].

FEZ M, X2 LS FERYFA. TERA det (BA) = det (B) det (A) (A, B EFZ
BB BF, BATH 7 IR, (HEHEEE R A
HENG S — Dt S R 75 =K.

EIEC76 & A, A1y Ay, Ayy, Byy, By, By, By, BFE. R A,
A BB r 1T, Ay, Agny BB mp AT I Ay, Ay BB uy H1 1 A, Ay,
#H uy .18 By 1, By, #6 uy 17, 1% B, |, By, #YH uy 17,18 By 1, By #0H
¢; ;& B 5, By, #H ¢ AT (ry + ro) X (ug + up) B

A A
A= |Aur A2
Ay App

B,
( . .
[Ay1];), ISy, jSup
[Al,2]i,j—u1’ i<y, J>u;
[A]i,j =
[AZ,]]i—rl,j’ l >r]’.] Su];
([A2o]icr) jmuys B> 1100 > 1y

ﬁ; (”1 + uz) X (C] + Cz) lzi

B B
= |B Biaf.
B, B,

EL{RHD,
[By,11;- i<up,j<ep;
[Bilij—c,> iSup,j>c
[Bl,, =
[Bz’l][—ul’j’ l > ul J < Cl’
\[Bz,z]i—ul,j—q’ i> ul,j > .
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Koy A RIFEEET B BITTEL, T AB BE L.
—I/a Ci,j = Ai,lBl,j + Ai,2B2,j’ l,] = 1, 2. Z:X&EE[, Ci,j IEé r; X Cj IZ$ ’f’llf

(l"l +r2)><(c1 +C2) lg$
C C
C = 1,1 1,2 :
Gy G

B,
[Cy 1) i<ry,j<eps
[Cioliize,s i<ry,j>cq;
[Cl;; =+ L2lij=e, S 1
[Cotdier, o i>ry,j<c;
\[C2,2]i—r1,j—cl, i> rl,j > C.
Ml AB = C.
TE5 L,

Al Ap| [Bia Bia _ A By +ApBy A Bio+ABy,
Ay Axn| B Ban Ay 1B+ AypBy Ay Bio+ AynBys

T, B, R E RS B R E B IR A X
IE EEE

up +u2

[ABl,; = ) [Al (Bl
k=1

23] u1+u2
= D [AL[Bl; + ), [AllBl;.
k=1 k=u1+1
j<en W
23] u1+u2
[AB],; = Y [Al[Bl;+ D [Al Bl
k=1 k=u;+1

uytuy

Uy
= Z[A]i,k[Bl,l]k,j"' Z [Al; k[ B2, kv, .j-
=1

k=u1+l
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i—L/IlerEﬂ‘,

Ll]+u2
[AB];, 2 [Al; k[ By,1]x 2 Al k[By 11k,
k= u1+l
u1+u2
= Z[All]:k[Bll + Z LA 2] k—u, [ B2, 1 1k
k= u1+1

=[A 1By 1lij +[A1 2By 1]
=[A1;B;1+A12By1];;

= [Cl,l]i,j
= [C]i’j-
Mi> rq HﬂL,
uytuy
[AB]; Z[A] AT 700 PR S VY FL ) PR
k= u1+1
u1+u2
- Z[A2l]l —ry, k[Bll + 2 A22]1 —ry,k—u; [BZ l]k —uy,j
k= k= Ll]+1
= [A21 By 1liey, j + [A22Bo it
=[Ay1By1 + A2nBy1liy
= [CZ,I]l ri.J
= [C]; ;-

3] u1+u2

[AB],; = ) [Al4[Bl;+ D [Al Bl
k=1 k=u1+1
23] u1+u2

Z[A]i,k[Bl,z]k,j—cl‘F Z [AL; k[Bo 2 k—uy j—c,-

k=1 k=u1+l
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i_L/l l < rl Hﬂ"
Ll]+u2

[AB];; = Z[A]lkBl e+ 2 [ALBaolicu e,

k= u1+l
u1+u2

- Z[All tk[B12]kJ —cy + Z A12]1k ul[BZZ]k uy,j—cy
k=1 k= u1+1

AL1Biolije, T [A12B]i -,
=[A11Bia+A12Bosli

Mi> ry HﬂL,
uytuy

[AB];; = Z[A ik Biolkje, + Z [AL; kB lk—u, jme,

k= u1+1
u1+u2

= Z[A21 i—ry.k [BIZ]kJ —c + 2 A22]1 —ry,k— ul[B22]k —uy,j—cy
k=1 k= Ll]+1

A21B1 2]1 —r1.Jj—¢y +[A22B22]t —ri.j—cy
Ay 1By + Ao Bysl;

i—ry,j—cq
C22]l —ri,j—cy

=
=
=
=[Cl;; UEEE,
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C27 3ERYER

AT, FA TG R B — LR R

WAR— N mxnfE W AWEBE AT Z2—Pnxm P B isns
j<m A [AN];; =[A]);

BMEH, B AR~ D mxn g W AHT = A BATEHIE, & A 2

n %, N det (A) = det (AD).

BEE YRGB, BB R e

TFIEC77 BABEmxnlE B CEnxs B 1% kZH N

(1) A+ B"=A"+B";

(2) (kAT = kAT,
(3) (AC)T = CcTAT.

I ERIE, F3X () 5 Q) MR R~ 2 —FE; FREIE, FX
(3) B = MBIRERI R~ 2 —FE.
OXi<nEj<m,

[(A+ B, =[A+ B],
=[Al,, + [B];,
=[A"],; +[B"];,
=[AT + B"], ;.
QXi<n5j<m,
[(kA)T];; = [kA],
= k[A]j,[
= k[AT],
= [kAT],.

(3)AzEém><nEl/‘J,Cx;T‘zn><sE@,EﬁAC%mXSEl"],ﬁﬁl(AC)T%sXmEl/‘J.
B, CT B sxnl, ATE2nxmW, HCTAT B sxmM. Mi<s5
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T,

NTTE, FID N —DEERAHE. I A, B, C 0AlliE mx s, s x 1,1 x n [

|
(ABC)' = (AB)O)T
=CT(AB)T
=CcT(BTAT)
=CTBTAT,

— i, FATH

EEE C.78 iﬁ A], Az, ooy An éj\%u% my X my, my X My, ==+, My, X m, Izi

(R, A, BPIEET A, BT k=1,2, -, n— 1. N
(AjAy - AT = AT - ATAT,

IE B VPR S OV SR S S A R BT A]

UEEE.
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C.28 ¥P%

18 2m 2 —DAMET 2 B L 1F 2m %

Hrr 02 m KERE; Bk,

[01,, i<m,j<m
[I]"—a l<m3J>m
[Km]i,j _ mli,j—m
[ Im]i—m,j i>m,j<m
O]z jmms P> m, j>m
R ELRHD,
1 1<i=j—-m<m

FHEEH, K=K, HK K, =—1,,.
3 1 I det (K,,), B

1

0 m
I, , 0|

det (K, (m+1]1)) = (=D 1 det (K, (m+ 1, 1|1, m + 1))
= (=1)"det (K,,_;).

det (K,,) = (=)™ (=1) det (K, (m+1]1)) = (=1)" det [

BT 1 BFF det (K,,(m + 1|11)), B

M det (K,,) = det (K,,_y), 2 m > 1. THERE I det (K)) = 1. ] det (K,,,) = 1,
X m>1.
IRTE, FATT AT 2 X #R% (simplektika matrico) 1.

EXC79 AR 2mPlE 7 ATK, A=K, N AZ— 1 FK.
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PATTRTE H A PR — 2 o

AHER H, 2m RN 1, B— ¥ B K, BITER, AERIE, K,
E— R,

& A, B 2 2m P FE. N

(AB)'K, (AB) = (BTAT)(K,,A)B
= BY(A"K A)B
= B'K, B
=K,

K9
det (K,) = det (ATK, A) = det (AT) det (K,,) det (A) = det (K,,) (det (A)),

H det (K,,) = 1, B (det (A4))* = 1.
B ES 2 =1,

(tA)TK, (tA) = tADHK, (tA) = *(ATK,A) = 1K, =K,

N

R F det (K, A) = det (K,,) det (A) # 0, H.

(ADTK, ATY(K, A) = (AK, AT)(K, A)
= (AK,)(ATK, A)
= (AK,)K,,
= A(K,K,)
= A(_IZm)
= (—I)A
= (K, K,)A
=K, (K, A),

W (AHTK, AT = K,,,.
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&5, EEE

(adj (A))" K, adj (A) = (adj (A)) (AT K, A) adj (A)
= ((adj (A)" AT) K, (A adj (A))
= (Aadj (A)" K, (Aadj(A))
= (det (A) I,,) K, (det (A) I,,,)
= (det (A) I, ) K,,, (det (A) I,,,)
= (det (A))* (I3, K,y Tp,)
=K,,.

REEX LR, TATE

EIEC80 (1)1, 5 K, & 2m ¢ E.

(2) 2m =ERE A BATHIESFETT 4 1.

(3) 1% A, B 2 2m ERE %Kt 1TES 2 = 1. ] AB, tA, AT, adj (A) /2
L.

AHERXTITHNRA. T2, — N EARNAEE, FENTIIXEZD.
BAVHIE, FFEIATHIRIE R 2 1, BEERE TR0 1 8 —1. Rig, RF
UMl 22 RERATH A2 1. BB BIETRICIE RIS, e E/FHEA)L
W, M EEZ AR, IRARE.

BRI, BATEZREMRR 2m = 2 BT, 1%

=[]

B2 FEME. B ATK A = K, H]
a c 0 1 a b B 0 1
b d| =1 of|c 4l [=1 ol

0 ad — bc B 0 1
—(ad —be) 0O =1 o]’

% det (A) = ad — be = 1.
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C.29 [=¥FRf%E
MATT GG, Bl 18 R FRRE S HAE .

EX C81 & AR nZKfE # [A],; =0, H [A]; +[A];; =0, A
&R

Bl ce2 AHEEH, 1 FUARFERTA [0], 2 P AREE AN

Wt

3 P RFRFETZAN
0O a b
—a 0 ¢,
-b —c O
4 [ FRBETZ AN
0 a b ¢
—a 0 d e
b —-d 0 f|
—c —e —f 0

0

51 c.83 $ﬁ%ﬁjmﬁ@Kﬁ=[ ?]%ﬁ%@.

m

THEERH, [A]; +[Al, =0T AT = —A: EEF| [AT],; = [4];, 5
[_A]i,j = _[A],-’j. ﬁﬁj‘, EE??1EEZ}EH

EIEC84 & A, BE nRIFRFE & k ZEL & X /& nx m [E.
(1) n 2% 0 72 [ HRRE.

(2) A + B 2 HRRE.

(3) kA 2 FRIE; R, (-1)A = —A = AT 2 RHRRE.

@) XTAX 2 RFRIE.
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iE (H)0"=0=-0, H[0];, =0.
Q) HEBENMHR, A+ B = AT+ BT = (-A)+(-B) = —(A+ B).
FEEE

[A+ B);; = [A];; +[B],; =0+0=0.
3) HEFEBIERR, (kAT = kAT = k(-A) = —(kA). BEEEF
[kAl;; = k[Al;; = kO = 0.

DX EnxmB,MAX BEnxm B XT Emxn 9, N XTAx 2
mx m B, HEE BRI R,

XTAX)T = XTAT(XTHT = XxT(—A)X = —(XTAX).
HFERIFRBYE 3,

[XTAX];;
= [XT(AX)];;

= Y IXT] AAX],,
=1

n
= [X]f,i[AX]f,i
=1

= Z [X]z, (Z[A]f,k[X]k,i>

k=1

= Z Z [ X1 :[Alp [ Xk

=1 k=1

= Y X1 X1l Al

k=1

= ) XX hl Al + Y, (X1 [X 1l Aley

1<f=k<n 1<f<k<n

+ Z (X1, [ X1y i 1Al k

1<k<?t<n
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= ) X1 X1 04 DL [XD X LAl

1<f=k<n 1<f<k<n
+ ) XN XDl AL,
1<f<k<n
=0+ ) [XI[X1(Alsy + Al )
1<f<k<n
= ) (X1 X1, 0
1<f<k<n

=0.

T2, XTAX B2— m 9 FRI%E. UFEE.
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C30 EHBRHFERIITHIZ 0

BT RARFERIAT A2
BATEH BN ARFERITT A

fflc.85 & AR 1 KIFRFE. N A = [0]. # det (A) = 0.
flc8e 1% A 2 JHRIE W AT
-
—a 0
N det (A) = a*, Bl det (A4) = [A]7,.

5l .87 % A &= 3 PFRIE. M| A FE4N
0O a b
—-a 0 c]|.
b — O

deta)y=0det | O €| —caydet | ¢ Ol 4 pyder |0
- —c 0 —c 0 0 ¢

= a(bc) + (—b)(ac)
=0.

7l

5l C.88 1% A 2 4 JFRIE. | A FEQ

0 a b ¢
—a 0 d e
b —-d 0 f|
—c —e —f 0
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|
det (A)
0 d e a b ¢
= Odet|-d 0 f|-(-a)det|—d 0 f
—-e —f 0 —-e —f 0
a b c a b c
+(=b)det| 0 d e|—(-c)det| O d e
—e —f 0 —-d 0 f
=a(dfc—ebf +aff)—b(—ebe+afe+edc)+c(adf —dbe+ddc)
=af(af —be+cd)— be(af —be+ cd)+ cd(af — be+ cd)
= (af — be + cd)?,
Rl

det (A) = ([A]; 5[Als 4 — [A]; 3[Alo4 + [A] 4[A]y3)*
BATRIN, 1 PR 3 PIRFRFERIITEIA Dy 0. — M, Feli T
EIEC89 1’ AR PMEHPHRIE. N det (A) = 0.
RANCUES I RN
(1) & A 22— n K% N

det (A) = ) (—=1)*'[A], ; det (A(i]1)).
i=1

Xt e s 1 BHATEI=.
(2) & A B n RfE. N

det (4) = ) (=1)'¥/[A] ; det (A(1])).
j=1

XELRIEAT 1 RIFATHI.
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B)IEAZ— D nKE m>3). FANHE Q) Q),H

det (A)

= [Aly; det (A(1[1) + Y (=D)'*[A], ; det (A(1])))
j=2

= [Aly det (A(L[1) + Y (=D)AL ; Y (DT [A], det (A1, i, 1))
i=2

J=2

= [Al;1 det (A1) + Y D' (=D)AL j(=1)""H1[A], det (A(1, ]/, 1)

j=2i=2

= [Al;; det (A(L[D) + Y (=DM/7'[A]; 1 [A]} ; det (A(Li]1,))).

i,j=2
i, 75 A — D RFRRE, |
det (A) = Z( DA 1,j det (AL, i1, j)).
i,j=2

@) % A2 n . N det (A7) = det (A). XL BTV RS HEERN

(5) & A= n R B uB—DE N det (uA) = " det (A). Finllih,
det (—A) = (=1)" det (A)

(6) 1% A TB—"1 n RFRFE (n = 3). & r B ANEIT n IEREEL K s, t 2
AT n EGE?%‘@(, Hs#rt#r W AQFtrs) = (A, s|r, )" FEH,
A(r, s|r, s) =1 n— 2 FRFRFE.

() B—PMEEEKME <, j HRAMET p, B AMET q WEE (E 7N
GHBEGUT=AFHFZ@p<i=j<qg®p<i<j<q©
psJj<ixgqg.

®) FEB— N EFE n, FAE—TIEERE ki n =2k 1.

AR H)E, TEE AT DAL EH 1.
IE icamd P(k) N

B 2k — 1 FRFRERITTHIEZ 0.
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BATHECAIAGNZEAERR, AT EEEEL k, P(k) ZIERREY.

RHERAE P(1) F2 ERARY.

WTE, BAMRE Pk — 1) BIERY (k > 2). FATEIE P(k) 2 1IERAM.
IWn=2k-1.1% A B nRFRE. AL

det (A)

D (=M [A]y LAl det (AL i1, )
i,j=2

Y (=DM[A] [A] det (AL i]1, /)

2<i=j<n

+ ), (“DMLAL AL det (AL L))

2<i<j<n

+ 2 (=)™ [A]y ;[ A]} ; det (A(L,i[1, j))

2€j<i<n

Z (=D)AL LAy, det (AL, i1, 1))

2<ign

+ D (=D)AL [A] ) det (AL |1, /)

2<i<j<n

+ Z (=1Y*[ Al ;[A]y ; det (AL, jI1,D)

2<i<j<n

D AL}, det (A(L, |1, 1))

2<ign

+ ), CDMLA AL det (AL 1, )

2<i<j<n

+ ) (DAL [A] det (—(A(L i1, )T

2<i<j<n

Z [AJ}, det (A(1,i|1, 7))

2<igkn

+ 2 (=)™ [A]y ;[ A]} ; det (A(L,i[1, j))

2<i<j<n

+ ) CDMLAL AL (=1 det (AL i1, )T

2<i<j<n

D AT det (AL, i1, 1))

2<ign
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+ ), (CDMLA] AL det (AL L, /)

2<i<j<n

+ 2 (=)™ [A]y ;[ Al ;(=1)" det (A(L,i[1, j))

2<i<j<n

= ) [AR, det (A(Li]1,i)

2<ikn
+ (LD Y (=DM[A]A] det (AL i1, ).
2<i<j<n
EER AL LD B -2 B2k = 1) — 1 AR e, BT80N
0. BIEEF I n=2k-1,%1+=1D"=0. 1L det (A) = 0.
Fr A, P(k) S 1EHAMY. FHECAVAANEIR B, P E dn il kAL, UFEE.

BATEA T FRBEE SRR T, A, B2 G2 TRFERT.
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C.31 PERIFRS{ENN
B, TEFFRATANBIPE R, BAT 15 I T — N &0 AT :

EX C3(EM WAR—MmxnlE & p, g B8 n BEE
B Bp#q&s2 M AEmxnE B, Hp

[A]; ;. | # q;
[B]i,j _ J J7F4
[Al, +5[A),. J=aq.

CafaH, T A BI% p B s T8 q, NECZEEAMAIS, 1565 B.) AT,
A2 AN B BT NZE IR (FIRY) f8h0.

AU, BHIRIE, WAETTRIMEEI. BAE", I A l—1THIRS T 5 —17,
HABZEHMAIAT, & —KATHIE.

B8, ITHIE AL, B, EBRATINGHE A l—%] 37) IS
TH—8 (7), AABEHEAMKISI (17), 15778 B, N det (B) = det (A).

AT, BT FERIAR S IR KA.

BAEBmxnlE & AWY L, 2, -, n 352 ay, ay, -+, a,. W A =
lay,ay, -, a,]. B n REANRE 1, BIF1 1, 2, -, n 3HIE ey, ey, -+, e, N
I,=1[ej, ey, ,e,]. H AL, = A, Al

[Ael’ Aez’ R Aen] = A[ela ez’ R en] = [ala 029 R an]'

54 Ae; =aj, KA AL n B IEEEEL .

& p# q. TATIN A HIH] p Y s (5 T8 g, FEEEEAMATH, 15 n 0% B.
W BB 1,2, -, n SRR by, by, -+, by W B = [by, by, -+, b,1. M j # q B,
Hb,=a;, Hb,=a,+sa, W j+ql,

Be, = bq =a,+sa,= Aeq + s(Aep) = A(eq + sep).
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VB n BB E(n;p,q:s) = [f1, fon oo [l FHF
e, j ;
o
W Be; = Af;, NAERIAEIE n BYEEEEL ;. W
B = BI, = [Be,,Be,, -, Be,| = [Af|, Afs, -, Af,] = AE(n; p, q; s).
FHEE H

S, i=p Hj=gq

[E(n;p,q;9)];; =
[1,], HAh
T2, B1E

FECI0 KAEmxnlE & p, q 2 n WIERE, H p+#q %
s B AE n K% E(n; p, q;5) TR
s, i=pHj=¢
(7,1, HAth.

CEfAH, 0 1, %1 p B9 s 5 T4 q, N EAMIE, 15 n KEE E(n; p, q; 5).)
HE A, I A BB p B9 s 2T q, N EAMBYE], 15 m x n FF AE(n; p, q; 5).

LE(n; p, q; 9)]; ={

UE AT A BRARUE — LR, S8, A5 AT AR, BT AT E 5%
FIFERIRAAYE RIEE. B3, FATH B2
[Al; ;, Jj# 4
[A],, +5[Al,, j=q

[AE(n; p,q;9));; = { UEEE,

BHE A AT A B BRI SR, AT RO AN =4 SRt AT A PR YRR SE . B HE,

FIEC91 KWAZBmxnlE % p, g B NEEm WIEEE, Hp+£4q. 1%
s BB ANE m PP E(m; q, p;s) W
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CEAH, 0 1, BT p B s (5 T1T g, NECEEMABVT, 15 m RFE E(m; q, p; s).)
A2, A BN p 1 s (5T g, REZREHMAT, 15 m x n B E(m; q, p; 5)A.

IE B AVFIEA S OVERY S L SR, BARGAE— NER: IERH ISR HY

R JERIE

[A]i,j, i #q; N

[E(m; g, p; S)A]i,j =
[A],, + s[A]

sjr =4

FHEU LS. % p, g 28N n BUIEEEL H p £ q.

RHEE S, E(n;p,q;s) BTN 10 Be3, IX B A BN A E— IR S NG
B2 77 B, BB FERIATAI0Y 1.

AHMERTIE, E(n; p, q; 5) N EZ E(n; q, p; s); FEBIX = ANERITTRIA].

w&JE, T, ARMERRER R EIZ . TARE, FFRHE S —EisE
B T2, B8] AR s E R A IS AT LRI E. )OSk, Fefi1takn]
FA A3 A R R ) — E5 14 o
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C.32 RR¥RFESEM

A, BATRE DI SR
JoE—PMRIEHIZER.

B C92 W AR n PR 1% p, ¢ BB n FIIEEEL, H p # q.
% s B

(D) I ABIZ] p Y s (B T5 g, FBAZHAMAIZ, 13 n 6% B. Il B HIAT p
) s (5 T1T g, PECEEHMAT, 15 n P C. W] C & RFRFE. @B, X AR
B SeAE— R FIBIAE N, FEE— RO R BIATHOE AN, T =25 hin e B BTS2 I
PRI

(2) 1 (1) 77, FeATIRSIAREMIES SR, BARHD, -0 A HIAT p HY s (& T17 4,
ABARFAMAIAT, 15 n KB F. 0 F 895 p B s (5T q, AECRHABAIS,
FnfrG. NG =c.

IE () B ZATTIRIERAE.
IR 1IN A W8 p 19 s (5 T51 g, NSEEEMEYH, 15 n 2B B. N
[A];;, | # q;
[B]l.,j — J J q
(Al +5[Al,, Jj=a.
I B BT p B s (5 TAT g, NECZHAMMAIAT, 15 n FE C. N
Bj]; ; | # q;
(1, = [Bl; i #q;
[Bl,, +s[Bl,;. i=q.
Yi=gq, Hj+#qH,

[Cl,; = [B,; +s[Bl,; = [Al, + s[Al

i,j pij’

Mji=gq, Hi#ql,

[C]i,j = [B]i,q = [A]i,q + S[A]i,pQ
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Mi=g=jK,
[C),; = [Bl,, + s[Bl,,
= ([Al,, + 5[Al,,) + s([Al,, + s[A], )
= [Al,, + 5((Al,, + s[Al, ) + s*[A],,
=0+ 50 + 520
=0
= [A];

i.j
Hi#q Hj#qll,

[C]i,j = [B]j,j = [A]i,j-

HH I, AHERRIIE, C & — D FRRE.

15 2:% u, v BB 0 BUIEFEEL B ou # o AE n RBE E(mn;u, v;s) BT
s, i=u Hj=u
[1,], At
T2, A BB p I s 5 FH q, R EMAYE, 1§ n 8% B = AE(n; p, q; 9).
H—2H, 0 B AT p B9 s 5 FAT q, FECREMBIT, 18 n & C =
E(n;q,p;s)B. N

[E(n;u, v; S)]i,j = {

C = E(n; q, p; s)(AE(n; p, g; 5)) = (E(n; p, q; )V AE(n; p, q; 5).

W C 22— FREE.
FES R 2 AT AR I 1 8ER, %2 B
(2) THES H,

F = E(n;q,p;s)A = (E(n; p, q; 5))" A,

G = FEn;p,q;s) = (E(n; p, ¢;5)) " A)E(n; p, ; 5).
E ek &, BliTE

G = (E(n;p, q; ) (AE(n; p, q; 5)) = C. JFEE,
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A FH =, FATTATUERRGN ™ 3 A E .

EIE C93 % A n PURARFE. MHIFE TRBIRIEIN, S5 M AT
o, FTa]2E A A

[0 b 0 O 0 0
-b, 0 0 O 0 0
0 0 b, 0 0
0 —b, 0 0 0 (C.8)
0 0 0 0 0 b,
L O _bm 0_
(i n 21EE), 3¢
0 b O 0 0 0
-b, 0 0 O 0 0 0
0 0 0 b 0 0 0
0 0 —b, 0 0 0 0
_ . (C.9)
0 0 0 0 b, 0
0 0 0 0 - —b 0 O
0 0 0 0 - 0 0 0]

(& n SR HIRARRE.

BALTE, (RN, FATeANETT, 281 E. BRI, FAT1ErE—IRS)
HofEhn (Eean, iz p 09 s (551 g, b p # q), ARG IZEIVE— O R AU THY
B0 CIAT p B9 s (B T1T ). RJGFE—RIIRY, BEE—JO8 MAATH (5

o

B (CO)BIm A HEn=1,0 AW [0] EEX (C.9) B k2 0).

SR, n =2, A T
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WE AR P(n): AEAT n JURFRIE A, FFAEA T IRFIRIEIN, 5% R
FIATRIREAN, 28 A N— MBI (C.8) (& n 2 EEY 53X (C.9) (& n 2FE)
HIRFREE. FERRRE O(n): P(n— 1) 5 P(n) @AY, FATHEEEITGNEUERA:
MAEAET 1 BIEEEL 0, O(n) BXTHY.

0Q) XMW, A P(1) 5 PR) BXHY; FEER, AT 1—%] 37) B
0 f&FT5%5—% (17), N “AHT ot A2,

BTZOom—1) XM (n=3). M Pn-2)5 P(n—1) BN BATE
HHIHIERR Q(n) BXEY, Bl P(n — 1) 5 P(n) ZX. P(n — 1) HRZXRY, H
. FTbA, BATHIRE “P(n—2) 5 P(n— 1) XM IE P(n) BX Y, RIS
O(n) ZXTHY.

(B n TFRBE A, BATFEBRA: FEA RIS, 5% R AT
HOfEIN, 22 A A—PRFREE €, A [Cly; = [Cl,,; = 0,[Cl;; = [C];, =0,
AT T 2, BANEIL n BIEEEEL ;.

FAREMET 2, EAEE » IEERE j, BEF (Al = [A]; = 0,
[A]; = [A];, = 0, FAl] “HHAtBAZE”, BUC = A RIA].

#i [Al 5 # 0, W [A]y; SARMAZ 0. FATIN A BIF 2 1 —[A] 5/[A] ,
&40 3, HAMT 2 B —[Al31/[Aly, = —[A] 5/[A] o & 117 3, 15F% F;. M
Fy B NRAREE, [F3]y5 = 0, [F3l3; = 0, H [F3]y; = [Al, [Fsl, = (A,
G # 3). AJa, TATM Fy 895 2 B —[F3], 4/[F3),, & T80 4, BT 2 89
—[F3141/[F3lyy = —[F3l14/[F3) 5 5 TAT 4, 158 F,. W Fy 22— D RARRE,
[Faliz = [Falis = 0, [Fylsy = [Fylyy = 0, B [Fy; = [Fly, [Fyl;, =
[F3]0 G # 4. RIG, FATIN F,_y W95 2 B9 —[F,_ 1, JIF,_i], BT
B n, BT 2 89 —[F,_ 1,0 /[F,_1py = —[F,_11 J/[Fy_i]ip £ TAT n, 155
F,. W F, B—NRFREE, [F,];; = 0,[F);; =00 =3,4,-), H[F], =
—[F,l,, = [Al;, # 0. 85, FAIM F, 095 1 &) —[F,1,4/[F,l,, & 7T%1 3,
HIMT 18 —[F,30/[F,)12 = —[F,]3/[F, ], &7 3, 56 G5. Ul G5 2
— NI, [Gslas = 0, [G3ls, = 0, H [G3l; = [F,l, [G3l;0 = [Fl;
G # 3). A, AT G3 BIH 1 B —[G31,4/[G3),, BT 4, HAAT 1 B9
—[G3142/1G3]1 5 = —[G3],4/1G3], ETAT 4, 5% G, M G, B — 1 RARRE,
[Gslos = [Galoy = 0, [Galsp = [Gylsy = 0, B [Gyly; = [F,lp), [G4l;n =
[(Fulin G #4). e, B G,y BB 1 1 =[G, 1, G112y T
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B, BT 1Y ~[(G11,/(G—t]12 = ~[Gyoi Lo w/ Gy ]y TETAT 0, 1355
G, W G, BRI, [G,];; = 0,[G,);; =0,[G,]; =0,[G,];, =0,
(j=3,4,-). B C G, BIA].

#i[Alj, = —[AlL, =0, HEXED[A],; #0( =182, Hj>2),&
AT A W95 j F513 — ¢, BT j T473 - ¢ (EEE], & ¢ =1 80 2 [,
3—¢ =281, 735, 558 D. M [D],5_, # 0, IXFUAERIEOYHIHE I 18
HITETE.

25 b, MR TIRFIBIAE NN, 55X AT, FATAT2E A 9— AR
B C, Kt [C],; = [Cl,; = 0,[Cl;; =[Cl;, = 0, MEM&E T 2, EAEE n
[ IEREE .

ZE C A TNAN -2 KT C1,2)11,2). THEEWN, E2—1
n — 2 PRFRRE. BIRGE, 1E6 T RFIRIRE N, 50 N AT, FATAT 48
C(1,2]1,2) H—PHRFE H, HAd H 0K (C.8) (5 n—2 2% 5z (C.9)
(i n -2 27 E).

ERR ARG 2 < j W, [C]; =[C],; =0,[C];; =[C];, =0, B4, &
WRAMETAT ¢ W2 1 B85 2 ROFIWER N, ICIB et ¢ R 21T 1 80
17 2 BATPRGE I, FTSRIFERY (1, j)-TT, (2, )-TT, (j, D-TT, (j, 2)-T052 0. AT EA,
TEE T RFIIE N, 50 M RATRIE NS, BT ¢ H—1 n RIRFREE B,
i

((H1oy0r i>2,Hj>2
[B]i’j =3 ’

[Al,.  i=2Hj=1

0, HAh,

T7&, B BFU (C.8) (& n =% 838 (C.9) (B n BAE) B FRIE.

FIT A, P(n) /2 IEWARY. U Q(n) /2 IERAAY. ECAITONE IR, fFIEar
ave UEE.

HEIN SRR R R, BlTTE:

EIE C9% & AE n PUHRME. WIFEE T NEA E(n; p,q;s) (s &
N p, q BFEE n IEEEEL, p # o) BFE E|, E,, -, E,, [ VTAV 2
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A= (C.8) (& n 2B 5K (C9) (& n BFE) WIRIRIE, Hf v =
E\E, - E,.

WE B RN, FEE T NEA E(ns p,q;5) (s = — DG p, g 2 A&
it n HIIEEEEL, p # @) IR E|, E,, -+, E,,,, f&

E(El_ -~ (EJ(E[AE\)E,) - E,_))E,

w—-1"

B (C.8) (B n 218%) stk (C.9) & n B E) WM. Hes &1,
YT

(ELE! |- E)ED)A(EE, - E,_|E,).

IV = E\Ey - E,_E,. WEENMR, VT = ELJEL - EJE[. # 5HH
LFyTav. IEEE,

FATH RN (C.8) ARy ARFERIF T4, 12

0 b 0 O 0 0
b, 0 0 O 0 0

0 0 0 b ~ 0 0

B,=| 0 0 —-b, 0 0 0
0 0 0 0 b,

0 0 0 O —b, O]

%5 2m feFt, B

det (B,,) = (=D)*""*2"[B 1, | 5, det (B,,(2m — 1|2m))

B 0
= —b, det | ™! .
0 -b,

AT 2m — 1 JBIT det (B,,(2m — 112m)), B

det (B, (2m — 112m)) = (=1)>"~1+2m=1(_p )det (B,,_,)
= —b,, det (B,,_1).
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U] det (B,,) = det (B,,_) by, 24 m > 1. FHEEH det (B)) = b7. 1]
det (B,,) = bb3 - b2 = (byby -+ b,)*.

A —FEEISHE. RS, ISR THIE. Hitt, A5, T8
RARBERIATAIR DY 0: Bega, FIAEN, FATTATZE— D ay B SR — 2
W —HIRITTE 0 HIFE.
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C.33 Pfaffian

BATTUL, ATRIZORTT BERY — D E R YR L. SRR T %, BT 7 2
RARBE— N EZHEIE. A, FATF SRR 5 — e, et 2 B
Hy, H58IE K.

TEX C.95 (pfaffian) & A /& n PRFRFE. 7E X A [ pfaffian 2y

0, n=1;

[Al;,. n=2;
pf)=4 "

D (—1YLAL, pf (AL jI1, ), n23.
Lj=2

TR, TR RFRBEE X pfaffian.

BADHEARET 4 R FRFER paffian,

5l co6 i AZ 1 PUFRFE. W pf (A) = 0.
[]48, det (A) /2 0.

Bl co7 & AR 2 JUFREE. M pf (A) = [A] ,.
48, det (A) = [A]] ,; T2, det (A) = (pf (A))*.

5l o8 & A JE 3 P SHRFE. W)

pf (4) = (=1)°[A]} 5 pf (A(1,2]1,2)) + (=1)’[A]; 5 pf (A(1,3]1,3))
= [A]; 20 = [A], 50
=0.

[EI4E, det (A) 22 0.
5l C.99 1% A JE 4 P FRE. N

pf (A) = (—1)2[A]1,2pf(A(1,2I1,2))+(—1)3[A]1,3pf(A(1,3|1,3))
+ (=1)*[A]; 4 pf (A(1,4]1,4))
= [Al12[Al 4 — [A]l 1 3[Al 4 + [A] 4[AD 5.
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[A14E, det (A) = ([A] 5[ Al3 4 — [A]} 5[ Al 4+ [A]; 4[A]y3)% T2, det (4) =
(pf (A))%.

R, NAET 4 B A, FAT1H det (A) = (pf (A))%. Bl 12T,
IXAHEAT I R FREE A BB, i, FATSUERH pfaffian FY—LE145 5T, F
) FH A% e JER A R L R

Ba, WATE LR A FERY pfaffian.

5l C100 1 2m P FRIE

0 b 0 0 0 0
b, 0 0 O 0 0
0 0 0 b « 0 0
B=[0 0 -b 0 0 0
0 0 0 0 - 0 b,
0 0 0 0 - -b, O]

FATHE pf(B). H pfaffian FYE X,
pf (B) = (—1)*[B],, pf (B(1,2[1,2)) = b, pf (B(1,2|1,2))

(GEEEN, XHEM j > 2, F [B],; = 0). THEFH,

0 b
—b, 0 0 0
B(1,2]1,2) = : :
0 b,
—b, 0

], SABLH,
pf (B(1,2|1,2)) = b, pf (B(1,2,3,4[1,2,3,4)).
4

pf (B) = byb, pf (B(1,2,3,4|1,2,3,4)).
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------ o, B TE H
pf (B) = byby -+ b, pf (B(1,2,-,2m —2|1,2,,2m —2)) = b;by - b, b, .
[E148, det (B) = (byb, -+ b,,)*; T4, det (B) = (pf (B))*.

5l C101 % A 2 n PRI, 1% D 72 t PRI AE n + t P4

o

M = .

0 D

AMERUE, M 2 — DR BRATH B AGNEUER, pf (M) =

pf (A) pf (D).
TEaRE P(n): XA n FIAREE A,

N = pf (A) pf (D)
pf [, | =pf(Apf(D).

BEM Q(n): P(n— 1) 5 P(n) BXTH. FATHEE TR IER: XA S
T 1 B9EEEL n, Q(n) JBXTHY.
H5E, P() BN, KN n =1,

A0
0 D
BT 1 B97T228 0, B pfaffian BYZE S, FEFERY pfaffian 2 O.
R PQ) EX. T J = [;‘ f,] CEHT A 2 2 GURHRE. fH pfaffian (1)
pf (J) = (—1)2[111,2 pf (J(1,2[1,2)) = [A], , pf (D) = pf (A) pf (D).
AT, 02) /EXTHY.
BATE O -1 BN (n=3). W P(hn-2)5 P(n—1) XY, FATE
HIIERR O(n) BXHY, Bl P(n— 1) 5 P(n) XY, P(n — 1) HIAAZEXNAY, B

BE. FrL, BATHBE “Ph—2) 5 P(n—1) ZXE IE P(n) 22X, BT
Q(n) BXTHY.
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B n PUAREE A I M = [’3 g] )

pf (M)
= 2 (—1/[M],; pf (M(1, |1, )

2<j<n+t

= D CWYIMIpf (M(LILN+ Y, (1 [M];pf (ML, jI1, /)

2<j<n n+1<j<n+t

= D DIALpf (ML LY+ ), (=1J0pf (M1, jI1,)))

2<j<n n1<j<n+t

2<j<n

HEEF2<j<nhi,

A(l,j|1,7) O
M(1,1|1,j)=[ (L7 ]

0 D
FHRE, pf (M (1,11, /) = pf (AL, j|1, /) pf (D). AT

pf (M) =)' (=1Y[Al,; pf (M(1, j|1, )

2gj<n

= D (=1Y[Al,; pf (A(L,jI1, /) pf (D)

2€j<n

( > (—1>f[A]1,,pf(A(l,jll,j»]pf(D)

2€j<n
= pf (A)pf (D).

FTCA, P(n) Z1EHERY. W Q(n) EERARY. BECEIIZNE R B, FFE a @l
[FIAE 24 A 2 n K%, D 2t FFE, ¢ 2 nxt FER,

o
det = det (A) det (D).
0 D

A, 24 A, D 2 RFRME, B C = 0 B, det (M) 4R 2 det (A) det (D). i,
FEIA AR, BATEREIEIX T M UATHIR 5 pfaffian FIXA.
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& & — MR, B HE—2KERTT458 1% A, D 733102 n BIRE
51 WE A CEnxt FEAEn+1 HKIE

[D ]

BATHE det (P). L, TATAT A RFRIE. B, Bl PRSIt +1 5
Ft, 1$F% P. W det (P,) = (—1)det (P). F§52#t P, 9% t 551t — 1,18F% P_,.
T det (P,_;) = (=1)det (P) = (=1)*det (P). - e p, 19512 5401, 1%
B P, T det (P)) = (=1)det (Py) = (=1)" det (P). {TEZE, FAE T ¢+ IXAHAD
AIBIIZZHE, 6 P YA e + 1 2051 1 OACE, BEMAFIRIMEN A E A, 2K
LU, AT BIUXS Py BIF ¢ 42, -, ¢ + n WABSRHOIA ZERS ¢ IR, BIR]fE P 1Y
e+ 1, t+n 2 HENH0 1, - n BIALE, 28 P DY

i
M = .
0O D
BAT—HAET t 4+ (n = Dt = nt IRFN IR HR. HE
det © Al (=)™ det A Cl_ (—=1)" det (A) det (D)
D o 0o pD| '
R, ZHFRATE D = —AT, H.C =0, N

0O A 2 T
det ~ 0 =(=1)" det(—A")det (A)

= (—1)”2(—1)" det (AT) det (A)
= (=1)""*D(det (A))>
= (det (A))%.

EEE, n(n + 1) 2 —MEE)

5l ca02 & A 22— m R NHE, Fl1id

S(A) 0 A
~[=AT o
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THEEH, S(A) 22— 2m PFRME. FATHEAIAGIEUER, pf (4) =
(=1)"m=D"2 det (A). IX L EAA, pfaffian FRITHIR G —LEX AR,

TEE P(m): RAEAT m 9REE A, pf (A) = (-1 D2 det (4). AT
SFIAGNEUERR: XA (2L m, P(m) S2XTHY.

P(1) X, & A = [a]. W] S(A) = 0 g] HE X, det (A) = a, H

—da

pf (S(A)) = a = (=1)!I=D2 det (A).

FATE P(m — 1) BXEY. FATZ AR ICIERR P(m) 2XHY.

EE m FKFE A. W

2m

pf (S(A4)) = Z(_l)j[S(A)]l,j pf ((S(A), j[1,/))

=2

= Z (=1 LS pf (S, jI1, )

2<j<m

+ ) (DS pf (SN, jI1,/)

m+1<j<2m

— Z(—1)10pf((S(A))(l,jll,j))

2gj<sm

+ Y D™ ELSA] s PE (AL m + k|1, m + k)

1<k<m

— Z (=)™ K[ AL, pf (S(A(1]K)))

1<k<m

= )0 (D" =D"FLAL  pf (S(A(K))

1<ksm

= D, DAL =D pf (S(AUTK)).

1<ksm
EEE), A(llk) & m— 1 %M. BERE,

pf (S(A(1]k))) = (=)~ D=2 det (A(1]k)).
il

PEGSA) = Y (=D™FLA] (=1 pf (S(A(1]K)))

1<k<m
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= D, DAL (=D DD det (A1)

1<k<m

= D (DAL (=1 D2 det (A(1]6)

1<k<m

= (=1"m=D2 N (— 1)K A]  det (A(1]K))

1<k<m

= (=1)"m=D2 get (A).

Fit A, P(m) /2 IERARY. EECEIA9NE R, FRRE an iR
B, THER H, det (S(A)) = (det (A))? = (pf (S(A)))>°.

BAWE— AN,

FIEC103 ()& A, D2 n 5 t FHRKE. M|
f A0 f (A) pf (D)
Py pl =P p :
(2) & A 72 m K% M|

0 A
pf[ P o] = (—=1)™m=D'2 get (A).

Fealh, BX A = 1, BDFI K, = [ (; I(;"] ff) pfaffian J2& (—1)"(n=D72,

3)

0 b 0 0 0 0
b, 0 0 O 0 0
0 0 0 b « 0 0
pfl 0 0 —b, 0 0 0|=bby-b,.
0 0 0 0 b,
] 0 0 0 —b, O |
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C.34 Pfaffian BY4f&

A, FATI IS pfaffian H—LEMER.
[E178, 1 FHRIES 3 P FRIERY pfaffian 2y 0. — R,

TEIE C104  FEGXHRFER praffian 9 0.

WE VEanRE P(k): MR 2k — 1 PR HRRE A, 6 pf (A) = 0. FRMTHECE
PAGHTEIERA: ST EEEE k, P(k) BN

P(1) NEHRA.

BANE Pk — 1) B, FATE A IIER P(k) BXTHY.

{EE 2k — 1 FUFREE A. |

2k—1

pf(A) = Y (=1Y[Al; pf (A(1, jI1, )
j=2

2k—1

= ) (-1)[4],;0
Jj=2
=0.
FTLA, (k) TETERAR. FHSCE D ANIR SU, F5E T RA . IEEE,

I C105 % m BEEL 1% A 2 2m FHREE. 15 x BEL N pf (xA) =
x™ pf (A). FE5lH, AT = (=1)A [ pfaffian & (—1)" pf (A).

UE AR P(m): SHEAR] 2m HREE A, 25 pf (xA) = x™ pf (A). FrAl]
FAECEIAGNEUER: ST IEEEEL m, P(m) ZXFHY.

P(1) ZXHY:
¢ 0 xa — va= 5l of 0 a
P —xa O B -rP —a 0|

BATTE P(m — 1) ZATHY. FATZE FHIUER] P(m) ZATHT.
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B 2m R FRRE A.

2m
pf (xA) = ) (1Y [xAl, ; pf (xA)(1, j|1, )

2m

= Z(—l)fx [A];; pf (x A(L, j|1, )
i=2

2m

= > (=1Yx[Al x""" pf (AL jI1, )
j=2

2m
= xx""' Y (=1Y[A],; pf (AL jI1, /)
Jj=2
= x" pf (A).
FITLA, P(m) FETERREG. EACR I AN SR, A2 UE AR o nae

I C106 1% A, B, C B=" n JXIRFE. 1% q B n HYIEREEL.
& s, t ZH % [A]; = [B]; [C],J IHERIAZFET g, BAEN n BIEEEL
i, j; R ICl,; =s[Al,; +1[B), ;. Hi=q8 j=q N

pf (C) = s pf (A) + 1 pf (B).
R EFIRAT A A 2 M B8 1Y, (B R 522 —FF.
W TEd@ P(n):

IHEAAIEY s, ¢, SRS n BIIEEEEL g, AHEMNE SR &A=
n RIHRFE A, B, C, 2 E pf (C) = spf (A) + 1 pf (B):

(1) [A];; = [B];; = [C]; ;. SMEFIAFET g, BAEE n BIEEEL, j;

2) [Cl;, —S[A] +t[B] FHi=qB j=q.

HAEA Q(n): P(n—1) 5 P(n) X Y. FATHECZITNEUERR: AE
T 1 L n, O(n) BXTH.

P(1) ANIEERA.

PQ2) R, T g = 1 80 g = 2, TATH [Cly, = s[A]; 5 +1[B],. T
pf (C) = s pf (A) + 1 pf (B).
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i b, 0(2) BXTHY.

BT O — 1) ZX (1> 3). W P(n —2) 5 P(n = 1) AT, Tl
FIHAERR Q(n) SEXHH, B P(n — 1) 55 P(n) 2RI, P(n — 1) SIAEH, F
BE. FTA, B THIRE “P(n—2) 5 P(n— 1) XA IE P(n) ZXHY, RIS
On) XTI,

W A, B, C REA n RTHIE % g RAE 0 IEREL & s, 0 2
8 (A = (B, = [C), MEATRET ¢ AR n (IERE L, j 12
[Cl;; = s[Al;; +1[B];, Hi=qij=gq.

Hq=1M [Cly,; = s[Aly, + t[Bl,,;, B C(L,j|1,j) = A(Lj|1,)) =
B(1,j|1, /), % j > 1.7

pf (C)

= Z(—1)1'[C]1,jpf(C(l,jll,j))

j=2

= 2(_1)j(S[A]1,j+t[B]1,j)pf(C(1’j|1’j))
j=2

=5 ) (=DY[Al,; pf (C(1L, jI1, ) +1 ), (1Y [BI, ; pf (C(1, jI1, )
Jj=2 j=2

=5 ) (=1Y[Al; pf (AL j|1, ) +1 ) (=1)[B], ; pf (B(L, jl1, )
Jj=2 j=2

= spf (A) + ¢t pf (B).

& q# L8255 j # q WL [A]; = [B)y; = [Cy;, B n—2 JU<HRE
AL, j11, ), B(1, j|1, ), C(1, j|1, j) i&&:

(1) TAL jIL D]y = (B jIL N = [CAL I, P, RAEATATFT
qd =q-pq.1)—p(q.j)=q-1-p(q,j), BAEL n -2 BIERL u, v;

@) [CA,jIL D = sLAQL jIL, D], + (B I D], & u = ¢’ B
v=ygq'.

T2, HUE, =) # q I,

pf (C(1,j|1, 7)) = spf (AL, j|1, /) + ¢ pf (B(1, j[1, /).
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77, % j = ¢ i, [Cl,; = s[Al,, + (Bl ; A C(1,jll,j) =
AL JILj) = BALJIL, ).
gk, 1A

pf (C)

= Z(—1)1'[C]1,,pf(C(l,Jll,j))

j=2
= (=D?C]y ,pf (C(1,4]1,9)) + Z (—1Y[Cl, pf(C(, 11, )
2<j<n
J#q

(=1)7(s[Aly; +1[B]; ) pf (C(1,4]1,9))
+ Z (=1 [CIy ;(s pf (AL, jI1, j)) + 1 pf (B, 1, j)))

2g€j<sn
J#4
s(=1)9[Al,; pf (C(1,q|1,9)) + (=1 B], ; pf (C(1,ql1,9))
+5 ) (=VICly;pf (AL jIL ) +1 Y, (—=1YIC]y ;pf (B(1, jI1, )

2€j<n 2€j<n
J#q J#q

s(—1)?[A],; pf (A(1,q|1,9)) + t(=1)*[B], ; pf (B(1, |1, )
+5 Y (=1YLAL;pf (A(L 1L i)+ ). (=1Y[Bly;pf (B(1, jl1, )

2<j<n 2<j<n
J#q J#q

=5 ) (=1Y[Al; pf (AL jI1, ) +1 ) (=1)[B], ; pf (B(L, jl1, )
j=2 j=2

= spf (A) + 1 pf (B).
FITLA, P(n) S2IERAIY. W O(n) SR IERARY. R ITANEF I, REEa
FSAL. IEEE.
Repilih, IR A= B, H =0, &ATH
I C107 A C 2N n PURFRRE. 17 g B8 n HYIEEEEL

s B W (AL = [Cly;, WERIAET ¢ AT n IR, j; &

[Cl,; = s[A), ;. & i = q 8L j = q. W pf (C) = s pf (A).
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EIEC108 & A2 n PXFRIE. 1% p, g = NEIL n BUIEREEL, H p # ¢
WA A B p, q, NECEEMATY, 158 B. A B AT p, q, FNNEH
AT, 156% C. W € B RFREE, H pf (C) = —pf (A).

HE BATEVERE ¢ B RFREE. TS H

[Ali g, T =D
[Blij =\[Al;). J=a
[A]i,j’ ﬁﬂ’fj
WS H
[Bly;» i=p;
[Cl;; =y[Bl,;, i=¢;

[B]; ;, HAh.

i
Hi#pi#q,j#pj#qH,

[C];; = [Bl;; = [Al; ;3
Hi=p,j#pj#qH,

[Cl,, = [Bl,; = [Al,;
Hi=q.j#pj#qH,

[C];; = [Bl,; = [Al,;:
Hj=pi#pi#ql,

[Cl;; = [Bl;, = [Al; 4
Hj=qi#pi+#ql,

[C]

ij = [B]i,q = [A]i,p;

Hi=p j=pMH,

[Cl,; = [Bl,, = [Al,;
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Hi=p, j=qMH,

[C];,; = [B]

i,j A]

a.q = [Algp;

Yi=q,j=pH,

[Cl,; = [Bl,, = [Al,;
Hi=gq,j=ql,

[C);; = [Bl,, = [Al,,.

H I, RYEIGUE, C & R HRRE.

FATEBEEA pf (C) = — pf (A). AR, BATETIE p < g.

VEGR P(n): AT n FRBE A, XTI 1 < p < g < n, 1T B @ #H
A WIH p, q, BABEEEABIHNERIETRE, I8 € 25 B T p, ¢, HABKEE
HARITERIREE, U] pf (C) = — pf (A).

BAE Q(n): P(n — 1) 5 P(n) X, FATHECEIANEIER: XHE
& 1 EEEL n, O(n) BXTHY.

P(1) NEHBA. BEAKAE A8 AT ] 2, TN, B2 F L
AFEY.

PQ) 2R MR n=2H1<p<qg<nMp=1,q9=2 THEH,
[ 0 ] MZEH1 1,2 547 1,2 /5, 814 € = [0 ‘O] .

—a a

A

pf (C) = —a = — pf (A).

2k, 00) BN

BT O —1) ZBXNE (n>3). W P(n—2) 5 P(n—1) ZXHY. FATE
HIEUERH Q(n) XY, Bl P(n — 1) 5 P(n) BXHY. P(n — 1) HIRZXHY, H
BRAE. FrbA, BATHIRE “P(n—2) 5 P(n - 1) X B IE P(n) 2XTH, BI1E
O(n) FEXTHY.

AR n PR % 1 < p<q<n i85 AR p, g, FEAZH AR
A, 158 B. 1ZZHE B HIAT p, q, PECZEHMAYT, 158 C. Fl17221118.
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(l)p = 1, q = 2 i—L/l dl > 2, d2 > 2, H d2 ?é dl Hﬂ" [A]2,d2 IEI% A(l,dlll,dl)
1 (1,dy — 1 — p(dy,d,)) 7C. W)

pf (4)
= ) (=DU[A] 4 pf (A(Ld,]1,d)))

ZSdl <n

= (—1’[Al, pf (A(L21L,2) + D (=DU[A], 4, pf (A(L,d,]1,d)))

3<a’1<n
= [Ali,pf (A(1,2]1,2))
+ Z (_1)0’1[,4]1’[11 Z (1)~ 1=p(dr.dy)

3<d1 Sl’l 3<d2 Sn
dy#d)

: [A]Z’dz pf (A(l’ 27 d]’ d2| 17 2’, d19 dZ))
= [Alopf (A(L,2]1,2))

+ Z Z (—l)dl[A]l’dl(—l)drl_"(dbdl)
3<d1 Sl’l 3<d2<l’l
dy#d,

: [A]Z’dz pf (A(l’ 27 d]’ d2| 17 2’, d19 d2))
= [Al;ppf (A(1,2]1,2))
+ D (DI A (AL 4, pf (AL 2,d,dy]1,2,d),dy)

3<d1 ,d2<l’l
dy#dy

+ Y (~D)IFRTIBADA), (AL ) pf (AL, 2, dy, do|1,2,d), )

3<d) <d,<n

+ ) (DRI A), (AL g pf (AL, 2, dy, dy|1,2,d), )

3<d2<d1<n
= [Aly,pf (A(1,2]1,2))
+ ) (=DPINAL ALy pf (A(L 2, ), KI1,2, /. K)

3<j<k<n
+ ) (DMYTIAL LA pf (AL, 2, k. 11,2, k, )

3gj<k<n

= [Al2pf (A(1,2]1,2))
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+ ) (DAL (AL pf (AL 2, j, KI1,2, j,K))

3<j<k<n

+ ) (DDA AL pf (AL 2, j. k|12, /. k)

3<j<k<n
= [A]opf (A(L,2]1,2))
Y DAL AL, - (Al (AL ) pf (AL 2, /. kI1,2, . )

3gj<kgn
= [A],pf (A(1,2]1,2))

; [A];; [Alx . .
+ (—1Y** det [ "/ ’ ] pf (A(L,2,,k|1,2, j, k)).
3<j§c<n [Aly; [Alyx

pf (C)= [Cli,pf (C(1,2]1,2))
, [Cly; [Clix . :
+ (—1)]+k det [ J ’ ] pf (C(1,2,j,k|1,2,j,k)).
3Sj§€<n [Cly; [Cly

TEF [Cl, = —[Al,, H A(1,2]1,2) = C(1,2[1,2); HIEREE, 3 < j <
k<n HTJ‘, [C]l,j = [A]z,j, [C]l,k = [A]z,k, [C]z,j = [A]l,j, [C]z,k = [A]l,k’ H
A(1,2,j, k1,2, j, k) = C(1,2, j, k| 1,2, j, k). 1

pt(C) = —[Al,pf (A(1,2]1,2))

. Al,: [A
+ Y CDMdet l[ b ”2”‘] P (A(1,2, /. k|12, j.K)).
3<j<k<n (Al [Alk

HEAT L, pf (C) = —pf (A).
Q)2<p=qg-1<n-1.1

pf (A)
= z (—1Y[A]y pf (A(L, jI1, )

2<j<sn
= (=1YP[Al, pf (AL, p|1, p)) + (=DP*[A] 1 PE (A(L p + 1|1, p + 1))
+ ). (=1YAL pf (AQL 1L, ).

2gj<n
J#p.p+l
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KBl

pf (C)
= (=1PICly,pf (C(1,pI1, p)) + (1) [C] . PE(C(L, p+ 1]1,p+ 1)
+ ) (=1YICly,pf (C(LjIL, ).

2g<j<sn
Jj#p.p+1

ERE [Cly, = [Al 1, [Cly ey = [A], B

C(Lp|l,p)=A,p+1|L,p+ 1),
C(l,p+1|1,p+ 1) = A1, p|1, p);

BERERLj>2 Hj#pj#p+1 W, [Cl, =[A],, H CQU,jlj) "l
PINNBEHE AL j|1,j) 5 p', p' + 1 517 p', p’ + 1 521 RFRE (H
Fp' = p—p( 1) = pp.j) = p—1—p(p,J). BIRE, pf (C(1,j|1,)) =
(—=1) pf (AL, j|1, j)). B

pf (O)
= (=1’[A]l} 4 Pf (A(L p+ 1|1, p+ 1) + (=DP*'[A]}, pf (AL, p|1, p))
+ Z (—1)j[A]1,,-(—1)pf(A(l,jll,j))-

25jsn
J#p.p+1
HEE AT L, pf (C) = —pf (A).

(3) HAPIER. SHEH, BATEIE, &5 p, ¢ AT p, ) BHLBEY ED
p=q-1;EE BIIELE p < ), N pf (C) = —pf (A). Ab 4., HMAVIER B
S p, q (AT p, q) TEMHRBRINRYTEE.

BAIZZ e A BI% p, p+1 51T p, p+1, 1FRFREE €. M pf (C)) = — pf (A) =
(=D pf (A). BAIZHe ¢, 95 p+ 1, p+2 51T p+ 1, p + 2, FRFRFE C,.
N pf (Cy) = —pf (C)) = (=1)*pf (A). -+ iz, ,  Wlg-1,95
1T q -1, q, BRIRFE C,_,. W pf (C,_,) = —pf (C,_py) = (=DTPpf (A).

12 Gy = C,_,. M pf (Gy) = (~1)77" pf (A). Bl 15He G, 151 g — 2,9 — 1
517 g -2, q— 1, BRI G,. M pf (G,) = —pf (Gy) = (=1)7P*! pf (A).
A1 Gy BI% g — 3, 9 — 2 51T q - 3, g - 2, BIRIRFE G,. W pf (Gy) =
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—pf (G)) = (=1)I7P*2pf (A). - AR G,_,_, BI5 p, p+1 51T p,p+1,
BRIREE G,_,_1. W pf (G,_,_)) = = pf (G,_, o) = (=142~ Dpf (4). &
MBI, C=G,_, ;. AL pf (C) = (=)™~ pf (4) = —pf (A).

FITLA, P(n) 2 IERRRY. W Q(n) 2 IERRAY. AN R B], RRIEan il
BavA IEEE.

FIFH =, FAT0] 5 H pfaffian FY7E AR,
EIEC109 ¥ A2 n FUHRIE (n > 2). 1% i BB n FIEEEL N

pf(A)= ) (=1)THHED 4] pf (AG, jli, ).
I<j<n
J#i
ME Ri=1Mi—14j4p6,j)=j, 4 j> 1 FTLA XX
Wi> 1M AWNSi—1,i 517i-1,i, BRIE C,. U pf (C)) =
—pf(4) = (=)' pf(A). ¥ C, Wi —2,i—151Ti-2,i-1, BN
B C,. M| pf (Cy) = —pf (C)) = (=1)?pf (A). ==+ T C, A 1, 2 517 1,
2, T RARRE €y M pf (C,_p) = —pf (Cip) = (=1)'"' pf (A). 1L C = C,_y. ]
pf (A) = (=)' pf (C). BATE W L.
(1) Aili) = C|1).
() Hj < il [Al; = [Cly ;2 J > i B [A]; = [Cly,;. T2 3
2<j il [Cly; = (Al _;; = j > il [Cl, = [A].
3)Hj <il, AG, jli,j) = CA,j+ 11,7+ 1); 5 j > i I, AG, jli,j) =
C(LJjIL j). T/, H2<j <i i, C(LjIL j) = AG, j = 1]i,j = 1); F j > i I,
C(L,jIL, j) = AG, jli, j).
i

pf (C)

Y (=1Y[Cly; pf (C(1, jI1, /)

j=2
= ) (=1YICly;pf (C(LjIL )+ ), (=1Y[Cl,;pf (C(1, jI1, /)
2<j<i i<j<n

> (=1Y[AL -y pf (AG,j = Ui j = 1)+ Y. (=1Y[Aly; pf (AG. jli, )

2<)<i i<j<n
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(1AL pf (AG. L) + Y (=[] pf (AG. jli. )

1<j<i i<j<n
D (=1TPED (A, pf (AG, jli, )

1<j<i

+ ) (1D LAY pf (AG, jli. )

i<j<n

> (1D AL pf (AG, i, ).
I<j<n

J#i
g

pf (4) = (=) pf (C)
= (=171 Y (1D [A] pf (AG, jli )

ISj<n
J#i
= D (=D)TH=1YED [A], pf (AG, i, )
1<j<n
J#i
= D (=)D LAY, pf (AG, i ). =3
I<j<sn
J#i

EE CNM0 % A JE n PUHRIE. % p, q 2 NEIS n IIEREELL H p 4 q.
% AR p, q B (T2, B, A B1T p, ¢ HAEZ). M pf (4) = 0.

IE FAERHA:

& A2 n PIXIRBE. 1% p, g BAEE n FIIEEEL, H p # q. 18 AHIF p,
q HF (T2, B, A BT p, ¢ UHESE). & u, v BNET n FVIEEEL, H
u # v. &AL A BB u, v, N HEAMAIZ, 150 B. WA B HIAT u, v, K
AHAMABHITT, 15 5HFREE C. U C 5B —FIFHR A28, A —ATHHIR).
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B, AT EAEH#E N C BTt

-

[Al;j, iFui#v jFuj#u;
Al i=uj#Fuj#u;
[Al,, i=vj#Fu j#Fu;
(Al J=uiFui#Fuv
[Clij =3[Ali,, J=vi#ui#uv;
(Al i=J=u

[Al,, i=J=u;

(Al i=u,j=1u;

|[A]

u,v’

NG, TATAT 2R, Wik p < q, Hu <o N
HpFup#vo Haqg#u q#ov WENTATRIE, C BI5 p, g HHEE;
p=u, H q=uv, WBATRIEIUE, C HIF] p, g HHZE;
4 p=u,q# v, WFATATIRIE, C HIF g, v HZE,
i p = v, WEATATIRIUE, C H9%) u, g HHEF;
i q = u, WEATATIRIE, C BI%) p, v HEF;
i q=v, H p#u WEANTRIEIUE, C HIF u, p HHEE.

GFH. BRAE, FRATIE R A,
LW p < q.
e p=1,q=2.M

pf(A) = [A]opf (A(1,2]1,2))

3<j<k<n

pf (A(1,2,/,k|1,2,j,k)).
2. [A]z,k]

Koy A 895 1, 2 RS, 5 A BT 1, 2 AR (EE, A B RFRME), H. (4], =
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[A];; =0. 7
pf (A) = 0pf (A(1,2]1,2))
+ Z (=1Y*k0pf (A(1,2,/,k|1,2, j, k)

3<j<k<n

= 0.

& p=1,1Hq>2 % A W5 2, q, FEZEHAMMZ, 1§ B,. 2 B,
MI9T 2, q, NERAZEAMAIIT, 18 AREE €. W ¢, 9% 1, 2 #HSE, 2 pf (C)) = 0.
5 —J7 M, pf (C,) = —pf (A), # pf (A) = 0.

Wop =2 M AW, q, TECZEHEAMAYY, 15F% B,. 2t B, (T 1, q,
AR HAMIT, 5 RFREE C,. W ¢, 193] 1, 2 #HEE, B pf (Cy) = 0. H—7F7
[, pf (C,) = — pf (A), # pf (A) = 0.

BE, %2 < p. K A WIF 2, p, RERZEHAMEVS, 155 B,. 2 By 1Y
17 2, p, PR HMBIIT, 1§ RFREE C;. M ¢ 951 2, ¢ FHE, B pf (C) = 0
(FATEUEMTETY). 55— 7 H, pf (C3) = —pf (A), T pf (A) = 0. IEEE.

B T IXEERKACIER MR, BAT7] AERAE IS RFRFER pfaffian 7Y
KA X BEEW.

EEBCIM K AZEnPUHRIE I A p BT s 5T g (p # q), T
AR HAMEE, 15 n FE B. il B 84T p B s (5 FA4T q, PR HEHAMAIAT, 15
n 2B%E C. N pf (C) = pf (A).

W S C YT

[Al,; +s[Al,;. i=q. Hj#q
[C]i,j = [A]i’q + S[A]i,pa .] = q’ ﬂ l ;é q’
[A]; HAh.
1E n 9% G 40T
[Al,;, i=q Hj#aq
[G]i,j = [A]i,pa .] =4q, E i ?é q;
HAth.
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W G 2R, G HI% p, g 1HF, H:
(1) [A];; = [G);; = [C]; j, MEFIAEFET ¢, BAEE n BIEEEL, j;
) [C),; = 1[A];; +s[Gl, ;. FHi=q B j =q.

Rt A,
pf (C) = 1 pt (A) + s pf (G)
= pf (A)+s0
= pf (A). UEEE,

PUTE, FAiTa] DAERH, RRARFERITTHI S pfaffian B KA.
EIEC1M2 & AR n FUHRIE. | det (A) = (pf (4))°.

W 1% n BEE N det (A) =0, H pf (4) =
& n = 2m B WA AT RFIEIN, S5X N TEIE I (<5e51
4T, 28 HAE), TATTRIZE A

[0 b 0 O 0 0]
-b, 0 0 O 0 0
0 0 0 b - 0 0
B=[0 0 -b 0 0 0
0 0 0 0 - 0 b,
|0 0 0 0 - —b, O]

| det (B) = det (A), H. pf (B) = pf (A). &J5, F R det (B) = (pf (B))?,
det (A) = (pf (A))°. IEEE

P A= N A RAT.

& S /2 <8, B F I, B s, B B R — J/INZE, 3 S 2
“Ee I, SEUR B Y S = R I, S-EUE BHEEr Y S 2 e
I, S-#U2 “L8 4 S = B I, SHUE “BE. T2, = S-ERIHL £,
Hit 2 S-#4.

A DERTT RN S TAT, TR —1 S-FF.
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AR, BATR A B— 1 S-FRFE (A 2 RFRFE, B A2 S-FF). K9 pfaf-
fian HYE N2 H— 2B, 22, BRIERRHY, BEASERIE, B pf (4) 2 —1 S-
B det (A) 22— S-EUHIFTT. BARHL, 35 A 2 — DEERFREE, T det (A)
B PNEHRETT GERVTIH); B A B — DRRAREE, W det (A) /& — 15K
BT ARFERED.
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C.35 PERIFRS{ZHN (45)

A, BATE— P FERIAR S GIRY) EIERAR.
[EI78, FATH I REEIE.

Ja Hi%

EHEC36 % AR mxn B FIHE TR GIE) &, FATAZE A
A= mxnbg B, #E3i< )i, [B];=0.

A2, Fenltth, LA NTTHE, B

IR C13 ¥ A Z n KM FAETXRIIRIEM, FATTZE A 9 n 4k
B B, 24 i < j INf, [B]; = 0.

FEZ M, WAEAT n 2255

[ (AL, (A, (Al (AL, |
(A1 [Al (Al [Aly,
a=| z : :
[Al—1p (Al - [Aliiaor [Alicis
| [Al,r [Alp [Alpnmr (Al |
AV ATEFIRIE 0, 25 A Y
[ [B], 0 0 0 ]
[Bl, [Bl,, 0 0
B = : : . : :
[Bl,—11 [Blpm1p o [Blimgp-r O
| [Bl,1  [Blap [Blyn-1  [Blynl

KN A, B 275 B, SFATAT U A, B FUFTAI . FIAE, T, 2 det (A) # 0,

TEATAT A IRIE AN, 3 —H2E B Oy

[Bly,1
0

0

[Bl,, -

0
0

- [B]

n—

1,n—1

[B]

n,n|
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HAAH, D2 —1 n 0%, H

[D]i,j :{ |
0,

i=J
HAth,

347

PATHDE, EHMARZELTHI. T2, det (B) = det (A) # 0. 75— /7 M,

det (B) = [B], |[Bly, -+ [Bl,,, # [Bly 1, [Blyy, «, [Bl,, #1& 0. AB4, F
I7m B #8941 n 89 =[B),, /B, (5T 5 n— 1, % n #) —[B],,_»/[Bl,, & T

Hlln-2,

----- B n 1) =[B, \/[B),, 5511, 13

[B]; 0 0 0

[Bl, [B]z,z 0 0

[Bl,—21 [Bly—2n ++ [Bly—au—2 0 0

[B]n—l,l [B]n—l,Z [B]n—l,n—Z [B]n—l,n—l 0
0 0 0 0 [B],.]

BATEIEN n — 1 B =[Bl,_y ps/[Bly_y oy BT n =2, 5 n-1HK

—[Bly—1 n—3/[Bly—1 y-1 ETH n -3,

T 1,15
[ [B],, 0 0 0 |
[Bl,; [Bly» 0 0
[Bl,—21 [Bly—22 -+ [Bly—ou—2 0 0
0 0 0 [Bli.s O
| 0 0 0 0 [Bl,.]
""" wfE, S
[[(Bl,;, © 0 0 |
0 [B]2’2 0 0
0 0 [B]n—l,n—l 0
| 0 0 0 [Bl,,.]

Zi b, BATE

Bn— 1) =[Bl,_y 1/[Bly_y oy 8
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EIE CNM4 1% AJE n BFF, H det (4) # 0. FIFH TUSIR N, Beff]
A28 AN n il D, (E2 i # j N, [D];; = 0.

2, i, TATIERTZE DOy

[det(A) 0 -+ 0 O]

0 1 00

M= : : R K
10

- .01_

HARH, M 22— n 0%, H.

det(A), i=j=1;

[M][,j: 1, i=j>1;
0, HAth.
% DB
[Bl,; O 0 0 0 |
0 [Bly, 0
0 - [Blis, 0 0
0 [B]n—l,n—l 0
i 0 0 (Bl

Hrp [Bly 1, [Blygos =5 [Bly, #AZE 0.
&l n 89 (1 - (Bl )/[Bl,, ET5n-1,F8

[[Bl,, 0 - 0 0 0
0 [Bl,, - 0 0 0
0 = [Blygwo O 0
0 .. 0 [Bl,ip1 O

I 0 0 1- [B]mn [B]n,n_
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& n—17F%n H

[B]; 0 0 0
0 [Bl,, - 0 0
0 0 - [Bly—on 0 0
0 0 0 [B]n—l,n—l [B]n—l,n—l
| 0 0 0 1 —[B],, 1
& n 89 (B, -1 &THn-1,H
[[Bl;; O - 0 0 0
0 [Bl,, - 0 0 0
0 0  [Bly—pn—2 0 0
0 0 0 [B]n—l,n—l[B]n,n [B]n—l,n—l
| 0 0 0 0 1
& n— 18 -1/B],, &T5n, B
[(B],, O - 0 0 0]
0 [Bl,, -
0 0 + [Blygpsn 0 of
0 0 [B]n—l,n—l[B]n,n 0
| 0 0 1]

349

NTTE, L dy = [B,_y p_1[Bl,, 05 n = 18I (1 — dp)ldy (5 TH I n—2,H

[Bl;; O
0 [B]2,2 .

0

0

| 0

0 0 0
0 0 0

[B]n—Z,n—Z 0 0 .
1-d, d, O
0 0 1
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aln-2F2n-1,8H

[Bl,;, O - 0 0 0
0 [Bl, - 0 0 0
0 0 -« [Blygnso [Bligss Of
0 0 - 1-—d, 1 0
0 0 - 0 0 1]
miln-10d, -1 EFHn-2,F8
[[Bl,;, O 0 1
0 [Blo, 0
0 0 - [Bly—ap—2dy [Blygy—a O .
0 0 - 0 1 0
0 0 - 0 0 1]
gl n 20 -1/d, EFH n-1,8
[[Bl,;, 0 - 0 0 0]
0 [Bl, - 0
0 0 = [BlyanalBl,_,[Bl,, 0 Of
0 0 0 0
0 0 0 0 1]
------ 5, B3
[[Bl;,[Bly, - [Bl,, O 0 0]
0 1 0 0
0 0 0
0 0 01

FERZ] det (A) = [B]1[Blyy, -+ [Bl,,,
gr b, JAE
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FIE C115 15 A 2 n 25, H det (A) # 0. FHAE TIRBIEM, Tl
AJ2S A 9 n GfE M,
det(A), i=j=1;
[M]i,j: 1, i=j>1;
0, HAth

BATTAE, BATA] RIS & 0. T2

EIE C1M6 W A B n 2%, H det(A) # 0. MELEE TN
E(n;p,q;s) (s =— "M p, ¢ B NE n BUIEREL, p # ¢ BIFE E|, E,, -,
E,, f#

det (A), i=j=1;
[AE\E, - E,);j =141, i=j>1
0, HoAth.

[[IAE, E(n;p,q;s) (s @— DG p, g B NEIE n IEEEEL p # ) BIES
WA n 9B

s, i=p Hj=g¢q

[E(n;p,q;9)];; =
[1,], FHfh.
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C.36 Pfaffian BY%G (4%)
A, FAEEN T pfaffian FIZ IR DU R =252 EHZEH:

B C107 K’ A, C 2 n PUHRRE. & g BAEE n BUIEEH
& s BEL W (AL = [Cl, ETAFET g, BT n BIERE, j; 17

[Cl;; = s[Al;, %5 i = 8 j = ¢. W pf (C) = 5 pf (A).

EECIM & AR n BREE I ABIF p 1Y s ETF5] g (p # q), B
R HABZN, 15 n 2 B. 0 B HIAT p B9 s &5 T14T q, FRCZHAMMAT, 17
n % C. N pf (C) = pf (A).

FEIEC1M2 B AJE n TUHRIE. T det (A) = (pf (A))%.

AR, BATERA pfaffian B — PDHTHIEZAIMERR. Vi, JATEKE
25 2 SRR

EIE CA17 & AZ n AR I s BEL K p, g B I n BYIEEEEY,
Hp#q. N

pf (E(n; p, q; )" AE(n; p, g5 5)) = pf (A) det (E(n; p, q; 5)).

W 0 A WA p B s T3 g, e HAMRA, 15 n 2% B. il B 1Y
17 p B9 s R FAT q, R EAMBT, 15 n 2% C. N pf (C) = pf (A).
FERE C = (E(n;p,q;5) AE(n; p, q; 5), T

pf (E(n; p,q; )" AE(n; p. g3 ) = pf (A).
FEEE] det (E(n; p, q;5)) = 1, 1
pf (E(n; p. g 5))" AE(n; p, q: 5)) = pf (A) det (E(n; p. g: 5)). IE5E.
TR0, BRALE, FATRT AVERAAR TR = L0 T
EECNM8 1’ AZ n BRHRFE. 1% P2 n 2% N

pf (PTAP) = pf (A) det (P).
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WE 4 det (P) = 0, M| det (PTAP) = det (PTA)det (P) = 0. | PTAP Y
pfaffian 24 0. FT LA, #5 det (P) = 0, M| & EUE X .

£ det (P) # 0, MAELEL T NEW E(n; p, q;5) (s 2— N p, ¢ 2
o n BIEREEL, p # ) WFE E|, E,, -, E,,, f M = PE|E, - E J&E&

det(P), i=j=1;
[AILJ =141, i=j>1
0, HoAth.

7l

pf (PTAP) = pf (PTAP)1
= pf (PTAP)det (E;)det (E,) - det (E,,_;) det (E,,)
= pf (E[(PTAP)E,)det (E,) - det (E,,_,) det (E,,)

= pf (E!_| -+ (E;(E[(PTAP)E|)E,) -+ E,,_})det (E,)
= pf (ER(EY | - (EJ(E[(PYAP)E))E,) - E,,_)E,)
= pf (ELE)_, - EJE{P))A(PE\E, - E,_|E,))

w-—1

= pf (PE,E, - E, E,)'A(PE,E, - E, E,))
= pf (MTAM).

BATHE MTAM:
[MTAM],; = Y [IMT], [AM],
k=1

= ) M [AM],
k=1

= [M1,,[AM],;+ ) [M], [AM],
1<k<n

ki
= [M],,[AM],; + ) O[AM],

1<k<n
k#i



354 sk ¢ EHIK
= [M]i,i[AM]j,j

= [M]i,i Z [A]i,f[M]f,j
/=1

= [M]i,i<[A]i,j[M]j,j+ 2 [A]i,f[M]f,j>

1<¢<n
C#j
= [M]i,i<[A],-,,-[M],-,,-+ > [A]i,f0>
1<¢<n
C#j
= [M]j’i[A]j,j[M]j’j'

i1, j# 1,
[M],,[A]; ;[M];; = 1[A],; 1 = [A],;

Yi=1,j#1H,

[M];[Al;;IM); ; = det (P)[A]; 1 = det (P) [A], ;;
Hi#l,j=1H,

[M];;[A]; ;IM];; = 1[A]; jdet (P) = det (P)[A], ;;
Yi=1,j=1IHF,

[M];,[A];;[M];; = det (P)0det (P) = 0 = det (P) [A], .

|

pf (PTAP) = pf (MTAM) = det (P) pf (A) = pf (A) det (P). IEEE,



C.37 ERERITHIEN 1 355

C.37 FRERITIIR A 1

TRAE, FATTAT ALERA, S=RERITTHICN 1.
A48, W— 2m PG A B3R, 7 ATK,A = K, EF K, 20

0 I,
4]

) 2m 9% AR

AHEEH, det (K,) = 1. U] pf (K,,) pf (K,,) = det (K,,) = 1. B pf (K,,) =
pf (ATK,A) = pf (K,,)det (A), & pf (K,,) pf (K,,) = pf (K,,)pf (K,,)det (A),
Bl 1 = 1det (A) = det (A).

SR, A RIAIERASERERI TSI 1 R IK, BREAEIX ) L el
T,
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C.38 Zf3l

Flco BARnRE EnRE DES

di, i=];
[D]i,j =
0, Hfth

|

det (A + D)
= det(D)

n—1 . .
+ 2 det<A<’.l""”.">>det(D(jl,---,jkljl,---,jk»

k=1 1<jl<j2<"'<jk<n Jl"”’-]k
+ det (A).
B A MBI 1,2, o n BHRE B, 00, oo, 0 8 DB 1,2, o, n B
B, b, e b M A+ D H9F j R

1
(1 |, 0 _ 0 , (1) _ (c))
b, + by =b; + b, _ij .

Cj=0
T, 22 2RI,
det (A + D)
1 1 1 ]
= det Z b(lcl), Z b(;Z), .. Z b
c1=0 c=0 c,=0
1 1
= ) det| 6. Y by, o 2 b(c")
Cl=0 0220 Cy =0 i
— Z Z det (Cl) (02) Z b(cn)
=0 ¢;=0 ¢, =0
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1
Z t[b(Cl) (Cz) . b(Cn)]

n

1 1
=22
c¢;=0c,=0

(C1) (6’2) (cn)

2

t[b ,"abn ]

0<

FIIRREE & RS 2, BA TR (A5 3K, (R sRIX L

<1

(cp) 4 (c2) (cn)
LU e by

BRI, Rl FMTRMHZ ¢) + ¢y + -+ + ¢, TPIXRERONE TAH, K —HRIIT
RN (RI—H R <41, FIXEZHA “AHAN AURD. AN 0 < ¢; < 1,110 <
ci+ey+te, < no T, BATRI XL n+1 H: 1EE ¢ +ey+-++c, = 0HY
THE—H;1EE ¢ +ep+-+e, = | INIIE—AH; - EE ¢ +ep+ o 4c, =n
T —4H. AEE L, BT, —4HE, HE T E M AEH
o

det[b, ", b

det (A + D)
= Y e )

0<eq,¢p,,¢,<1
n
= Y ders s,
k=0 0<cy,cp,++,c,<1
citeytetc,=k
_ Z de t[b(cl) () ,bg,c")]

2
0<cy,6p,000,¢,<1
ci+cp+-4c,=0

e B

€0 ) )
+Z Z det [b", b3, - by
=1 0<cy,cp,++,0,<1

c1tey+- +Cn=k

+ Y det (b b5, )

2
0<cq,cp,000,c,<1
(G] +c2+---+c,,=n

AHEEH, i +ey++c, =00, ¢, =cy=-=¢,=0.1

> det[b\ Vb5, by = det (67,5, o, 5] = det (D).

0<eq,6p,005¢,<1
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Z:X&Eﬁ,cl+CQ+°'°+C,,=HHTJ‘,(21=c2:-n:cn=1-m\[J

> det (6,657 by = det [, 65, 6] = det (A).

0<cy,6p,0,¢,<1

WIEB k<n He+cey+ - +c, =k FHE ¢, ¢y, oy 0, T, H kD1

Sn—-k70.%&¢ =, ==c =10 Hf1<j,<jp<<je<n, A

c. :...:Cjn:O( Hf 1< jpyy < <j, <n). 1d n fE

Jik+1

B [b(cl) (CZ), . bglcn)

€1

].

FEE, Y>>k Hi+#j, N, [B,,...,
A Jka1 JE&F det (Bcls...,cn)a ﬁ

=0,HIB, .1, =4d; 1%

]i,jf Jesle Je?

det (Bcl,-..,cn) = (_1)jk+l+jk+l [Bcl,-..,cn]jf’jf det (Bcl""’cn(‘jk"'l |jk+1))
=d; _ det(B, ... GUrsiliks1)-

?ﬁﬁ” jk+2 -1 Eﬂ: det (Bcly...’cn(jkﬁ-] |jk+]))7 ﬁ

det (B, ..., Gks1lik+1))

= (_l)jk+2_1+jk+2_l [Bcla"'acn]jfajf det (BCI,"',Cn(jk+1’jk+2|jk+1’jk+2))
= djk+2 det (Bcl,---,cn(jk+l’jk+2|jk+l’ Jk42))-

L
det (B, ...)=d; d;  det(B. .. . (ki1 Jks2licstsJis2))-
""" B, BATEH

det (B, ... )

= d]k+ld]k b djn det (Bcl,m,cn(jk+l’ ’jnljk+1’ ’Jn))

det (Bcls...,cn(jk+]a ot 7jn|jk+]’ ot 7]}1)) ot d-]n

Jk+1 Jk+2

= det <A<J_1’ ’J.k>> det (D, =5 Jxlips = s Ji))-
-]1’ cee ’Jk
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TR

det [5, 657, oo b
0<cy,cp,000,¢,<1
ci+eyt+te,=k

1)1 <jp < <jpsn T Jk

25 b,

det (A + D)
_ Z det [b(Cl) (52) . bf/lcn)]

0<cy,¢p,00,¢,<1
ci+ey+-+c, =0

(c) 4(c2) (cn)

+Z Z det [b,V, 5,7, -+ by"]
=1 0<Cl Cp,e C,,<1
citeyt+te,=k

b e 5, b

0<ey,c9,000,¢,<1
cp+eyteetc,=n

= det(D)

+ Z D>, det <A<J:1’ ’f")) det (DG, -+ s jiglits -+ » Ji)

=1 1)y <jp < <jy<n T Jk

+ det (A).

5 C120 1% A E n . 5% x BN

n .
det (xI, + A) =x"+ Y x"F Y det<A<’.1""

]l’ e

k=1 I<ji<<j<n

Z det <A<J'1’W’J.k>>det(D(jl,"'»J'kUb'"

a]k
9Jk

)

s J1)-

359
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e,

B

det (xI,, + A)

det (x1,)

D>

n
k=1 1<j1<~~~<jk<n

+ det (A)

n—1

+ det (A)

n—1
x" 4+ 2 x"
k=1

—k

det

)

(A(”’“’@))da«xaxh,
]1’“"-]](

| ’Jik>> ok
Jla"".]k

x"+z Z det <A<h’
k=1 1<j|<---<j<n

Biis% C

e (a1 1)
1<) << < J1s s Jk

e 3 aaa(t )
1<) < <j,<n J1> s dn

n

x" + Z X"k

k=1

2

@«ACV"
1<j1<"'<jk<” Jlao-.

Jk))
9.]k

Ja Hi%

’jkljl’ ’jk))

fflcat WEEH mniEEam=>n B A BOBEmxnS nxmlE.
W IEREEY k < n. B Binet—-Cauchy ATAVHE,

2

1<j1<"'<jk<m

2

1<j1<~--<jk<m

2

1<j1<"'<jk<m

2

det <(AB) <

2

Jis ’jk>>
Jis i

det (A(j.l’ '
1<iy<-<ip<n ath

2
2

1<i1<"

2

det <(BA)<Z.
-'<ik<n !

1<i|<-

i
det (B( A
<ip<n 1<) < <jp<m Jis

1"“’ik>>
1y

)
o))

iq,-
det (B( 1
1<y <--<ip<n Ji>

"’l.k>>det<
> Jk

7lk

> >~ o)
e N
) o P ot P Ll
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B1C122 BEES mniESmeniZ A BOUE mxn5 nxmlE.
8 x 2E
det (xI, + AB)

n . .
:xm+2x’"—k Z det <(AB)<§1’”"]_">>
k=1 1 Jk

1<) << jg<m

= xm+ixm_k Z det <(AB)<J:1""’jk>>
k=1

1<) << jp<m Ji> s Jk

S 5 (i)

k=n+1 1<) < <j <m J1s s Jk
n . .
= X"+ Y det <(AB)<J_1""’{k>>
k=1 1<) < <jp<m J1s s Jk
m
+ Z XMk z 0
k=n+1 1<) < <j <m
n . .
:xm+2xm_k Z det <(AB)<J.1"”’J_k>>
k=1 1<) < <j<m Jis s Jk
" . .
=x"TX 4 Y RN det <(BA)<’_1’ o fk>>
k=1 1<iy <+ <ip<n Ly oee s Iy

n . .
:xm—nxn+xm—nzxn—k Z det <(BA)<I_1""’l_k>>
=

1<iy <-<ig<n Lo g

= xm"n X”+an_k Z det <(BA)<I'1,'--’I.[€>>
k=1 1<ij<+<ip<n PITIN 8
= x"""det (xI, + BA).
R, £ x DB L, B

det (I,, + AB) = det (I, + BA).
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B ca23 % ay, by, ay, by, -, a,, b, & 2m DELAE m HKFE C W
1+ aibi’ i=J;
[C]i,j :{

a;b;, HAib,

FATHE det (O).
% A=la,a,a,]", B=[by, by, b,]. N

[AB];; = [Al;1[Bl; = a;b;.
Hit, FEEH, C =1, + AB. 1§

det (C) = det({,, + AB)
— det (I, + BA)
=[I, + BA];
= Uyl + [BA]y

=1+ blal + b2a2 + -+ bmam.

BATH R RT AN TR B m+ 1 05 G W T

1, i=j=m+1;
—a;, i<j=m+1;
[G]i,j =4 ’
0, m+1=i>j;
[C],;, F:fh.
TE5 L,
_1 + albl a1b2 o albm_l albm —al i
a2b1 1 + a2b2 o azbm_l azbm —a2
G = '
Ap_1by  ay_1by I+ay 1byy  Gpu1by  —ay
a,,b; a,b, - a,b,,_1 l+a,b, -a,
| 0 0 0 0 I
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— 5, T m+ 1 B, B
det (G) = (=)™ 1 det (G(1]1)) = det (C).

53— 7518, BAVF m+ 11 by (5FF 1, D05 m+ 1 1 by G5 F51 2, -,
Hom+1H) b, T m A5 m+ 1 KFE

0 -~ 0 0 -a
0 1 —~ 0 0 -a
o= :
0 —a,_
0 1 -—aq,
[ by by e+ by b, 1]

M det (H) = det (G). # det (C) = det (H).
BATIF] 10 a0y 5 FF m+ 1, 105 18 ay T m+ 1, - , A1
1 a,, T m+ 1,15 m+ 1 KkE

0
o 1 -« 0 0
7= : :
0 0
0o - 0 1 0
| by by - b,y b, 1+bja +byay+--+b,a,]

M| det (J) = det (H). &
det(C) =det(J) =1+ bja; + bya, + -+ + b,a,,.

Blcaze EnmBIEEE BHm+n>1.15

n
f(x) = 2 akx”_k = agx" + alx”_1 + - +a,,
k=0

m
gx) = Z bkxm_k = bpx™ + blx’”‘1 4o +b,.
k=0
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Biis% C

Ja Hi%

HFE, BATLE: £ k<08 k>n Wa, =04 k<05 k>m, N b, =0.

YEm+n 2% RAITT:

a_;, Jjsm;
[R]i,j :{ lj ]
bi—(j—m)’ J > m.

fEgH, L, FH n=2,m=5,1

ay a_; a_y, a_y a_y by b_y| [ag O 0 0
a, ay a_; a_, a_3 by b a a 0 O
a, a, ay a_y a_, by, b a, a; ay 0
R=la; a, a; ay a_; by by, |=[0 ay, a; ay
a, a3 ay, a; ay by by 0 0 a a
as a, a3 a, a; by by 0 0 0 a
[ag a5 ay a3 ay bg bs| [0 O O O

(1) 1% e 52 m + n FEELIFERIT m + n. FATTWL, B4 (m+n) x 1 B p {if

Rp =det (R)e.
B p 9 R I adj (R) B9%1 m + n. U]
m+n
[Rpl,1 = )[Rl lpls,
=1
m+n

= Z [R]if[adj (R)]f,m+n

=1
= [Radj (R)]; y4n
= [det (R) 1,4 )i mn
= det (R) [1 4 pi man
= det(R) [e];
= [det (R)e]; ;-

(IFfE—$2, 7 det (R) £ 0, ‘TBIRE p £ 0; & det (R) = 0, HHEE—=, ¥7 23 Y%
W, FEEIEER (m+n)x 1 FE g # Rg=0=det(R)e.)
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365

) 1 X (me+m) B X = [x™=1 xm#n=2 1) B, (X, = X",

M XRZE1x(m+n) [ H

m+n

[XR]]J = Z [X]l,f[R]f,j = Z [R]f’jxm+n—f.
=1

1<f<m+n

Hj<m, N [R]f,j =ap_j, H

[XR]; = Z af_jxm+n—f

1<C<m+n

—E=pHm=))

= X
1-j<f—j<m+n—j
= 2 ahx"_h XM=
1-j<h<n+(m—j)
= Z apx" x4 Z apx"" xm=
0<h<n 1-j<h<0
& n<h<n+(m—j)

= ( Z ahx”_h>xm_j + Z 0 x" 7 xm=J
0<h<n 1—j<h<0
B n<h<n+(m—j)

= f(x)x".
#j>m W [Rly; =bs . NI L k=j—m. N

[XR],; = Z by_ X"t
1<f<m+n
— m—(£—k)+(n—k)
= 2 beax
1—k<l—k<m+n—k
— Z bhxm—h xn—k
1—-k<h<m+(n—k)

= Z bhxm_h x”_k + Z bhxm—h xn—k

0<h<m 1—-k<h<0
B m<h<m+(n—k)

— < Z bhxm—h>xn—(j—m)+ z Oxm—h xn—k

0<h<m 1-k<h<0

& m<h<m+(n—k)

= g(x) x"~U-m,
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(3) BEA XR 2 1 x (m+n) FE, W (X R)p 2 1 FE. 12 r = [(XR)ply . W

=1

~.

m m+n
= Y [XRI lpl;; + ), [XRI,lpl;,
j=1 j=m+1
m m-+n
= D X" ol + Y, X"V [l
j=l1 j=m+1
m+n
=f<x>2x T plyy g Y, XUy,
Jj=m+1
n—1

= f(x) Z Ples ™™ 7 4 8 Y [l a7
k=0 k=0

i
m—1

u(x) = Y [plpyr 1 X" 7K = [l ;2™ [pl X 4 e+ [Pl

n—1

0() = D Pl1ek X" 7 = [l 1 X"+ [Pl 1 X"+ [P

T f ey u(x) + g(x) v(x) = r. 55— 77 1H,

r= [(XR)P]l,l = [X(RP)]M
= [X(det (R)e)];

m+n

= D [X] [det (R)el,;
j=1

= [X] 1,m+n [det (R) e]m+n,1

= 1 det (R) = det (R).

£ (%) u(x) + g(x) v(x) = det (R).
@) EWEL cTEE f(c)=0=g(c). H Q@) F, 20 = f(c)u(c) + glc) v(c) =
det (R) GXATX x DA% o). XEREHE FHY.
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flcazs iR

(C.10)

11x% = 2xy —44y? — x + 26y - 32 =0,
4x%? — 18xy +49y* —4x +9y — 118 = 0.

FATTAT I _EBIRIZE R 75 4 (C.10). Dyt FATid

[,(0) = 11x> + (=2y — Dx + (—44y* + 26y — 32),
g,(x) = 4x% + (—18y — 4)x + (49y* + 9y — 118).

B x=a,y=bi/EH (C.10) BI—"fE. T

0= 11a®> — 2ab — 44b*> — a + 26b — 32

= 11a* 4+ (=2b — 1)a + (—44b* + 26b — 32),
0 = 4a®> — 18ab + 49b> — 4a + 9b — 118

= 440> + (—18b — 4)a + (49b> + 9b — 118),

Bl f,(a) = 0 = g,(a). 18

11 0 4 0
—2b—1 11 —18b—4 4
—44b% 4+ 26b — 32 —2h—1 49b* +9b — 118 —18b—4
0 —44b% +26b — 32 0 49b*> +9b — 118

HIFTAIZE 0. 55— 77, Al DA, HFERIFTHIRE 342 125 (b2 — 1) (b7 — 4).
TR, fHx=ay=>bTEH CI10)H—DE NMp=18b=-18b=2
Bbh=-2. M (ALb A1

11a’> —2a—44—a+26-32=0,
(C.11)
4a* —18a+49 —4a+9 — 118 = 0;
8¢ (R b PA-1)
1la*? +2a—44—a—-26-32=0,
(C.12)
4a* +18a+49 —4a—9 - 118 = 0;
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g (X b DA 2)

11a*>—4a—-176 —a+52-32=0,
(C.13)

4a* —36a+ 196 —4a+ 18 — 118 = 0;

g (b DA =2)

(C.14)

11a*> +4a—-176 —a—52-32 =0,
4a* +36a+ 196 —4a — 18 — 118 = 0.

FIFR4H (C.11) BIRER a = —2; JHFE4H (C.12) WfEE a = 3; R4 (C.13)
Wi a=4 TEHCIHWERZa=-5 TE Gx=ay=b2HE
¢H (C.10) FI— MR, 245

8 a=3, b=-1;
B a=4, b=2;
& a=-5 b=-2.
B, BATRIEIXLE R A2 R4 (C.10) FfE. 7T DASRIE, BATE 2R, T2,
FiFRLH (C.10) RUMEE:
x=-2, y=1;

x=3, y=-1;
x=4, y=2;
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C.39 2%

FIAGNE SCE SATHIN ARV B A T 2 LA & XOE ATH)
ARV, B, NECEE AR R E DR A90E X — 2= 4R
FEAWER BB IAANE S (B2

%25 (17) BIHTHIFUBHFEN — MR B3, B DA e RATS)
BN, XN EEICH) (AN AR E 3. B8, ME 2 AW, &
L IBEHIYFE (REREGK). A A, Bl 7 — D BARRIB, F BB AT B~
RS 2 A RIT AT A3 IERARY 7T TRIC R B A9k, B2 144 ((EAT)
—BNRITATHIBI AT A B, BHEHD, X MSUE TR — A (B3,
— Nl P2 AR THIEAT, USRI THIE0). AT, BB 2
XAEHIEBA (EFE— A RIFAE SO SATHIE, R 2R AR
FHSMEARE ).

PALF P52 7 RAE VY. AR IAF Al BIEE AT, UL
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IBER

PRENRT FAFHZIN SIS 5H ME. X8, ILSH “ME” Z2I]E
UERHIE X MO SN E. 1.x B —FEAT x; Ky KRR KB
Ty, B K B2—PMREHLT FEE

8= I B SR
(i, j) 1.1
7(cy, ¢, 005 Cp) 1.4
sgn (x) 1.4
s(ey,ca,00,0,) 1.4
M A 1.5
(Al 1.5
AT 1.5
Ay gl ) 15
(i)
J1>J25 5 Js

k% 0 1.5
det (A) 1.6
[c1. ¢, 0, ¢, 1.10
o(i, j) 1.12
1, 1.12
1 1.12
adj (A) 1.19
A{i, B} 1.21
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s

A B2

A C
B D
ar a1 43

a1 4pp 433

az1 dzp 433
A

KM=y
KIS T
(S

SXT (%)
E(n;p,q;s)
pf (4)

1.31

Al

A2
B.1
B.2
B.4
B.4
C.31
C.33



18R

PAEME PARBHRN—EE5H AR, X, W8y & ZRERE
HE X (EHRE]) XMARAE. 1.x RRE—FET x; Ky Rz K1Y
Ty, K K B2—PREHL T FE)

1] ENIVA= RS
0 2 f% 1.7
17T 2 IXTT 2 Al
17T 3 IXT7 12 Al
1 7T 4 IXTTH2 A4
2 70 <2 IR A2
s-lb= 1.12
(i, j)-7C 1.5
n G 1.5
n It <1 X3 1.20
n It <1 IRT7#2 1.20
p RTIE 1.23
p-ic = 1.1
Binet-Cauchy A7 1.18
Cramer N1\, 1.21
pfaffian C.33
el 1.8
e —5l It 1.7
(2= B.4
RIERY C.14
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€9
1] ENIVA= g
N C.13
B[ 1.12
S C.4
pSpEEEERERI 1.6
EZ5 ks 1.13
—Jtiz®& B.4
AR 1.13
RARRE C.29
JitEdH 1.20
77 k% 1.5
EE 1.20
PaNLIME B.4
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