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475] X (determinant) ¥ AR FM A FRAH RKRMR L EAK. 4%
AERANBFILIREZ — TP XEKBEREK . $AXE LRI IUATFAHIR
bAE ABAEERHER. TR XGRBTENE 1782 AEBHEAR
HFREFA (Seki Takakazu) 5E B F K EAH BK (Leibniz) & AR L/F
. R EFEEFEME (Cauchy) T 1841 $4) 1 TARMHITH Xic A
5.

AFEIBZHATEIUANAFTEGAS: 1. FAXHEL, 2. /77 XK
Foit B, 3. ABERED.

§1.1 _Br5=RFrirHX

FoREHE R — MG RFERE. KA%E 1500 4£57, (IFHEZ ) Fie
BRI NHEHEE: “SHERRE, LA=1+Hk, TALTIE, F%g
REILA? XWAFENERE: AETRERFEE-NMETE, N EEE, A 35
Ak NTEE, A 94 R REREFILAEHE? At KRABARES
*ﬁ: ﬁfﬁxgﬁ z1 /El, ﬁ.ﬁ ) R, ﬂlJ

T1 +x2 =35,
221 + 4z = 94.

(1.1)

FETTESE: r, =23,2,=12. BIA8H 23 B, &F4H 12 K.
B —m— KT BH L, RMERARER. BB RAH T BYE

(1.2)

@111 + a12%2 = by,
a21Z1 + G22Z2 = ba.

X a11a22 — arza21 # 0 B, HTHICEE A8 5 B4 KR



_ biazz — baarp
=
a11Q22 — Q12421

1.3
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EX 1.1. £
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l_bz azz’ 2 a1 b2.

RATEBAGES SR ZENGH, £HEA (1.1) P,

11
2 4

35 1

1 35
=2+40, D=
# 1= 0,

2 94

= = 6, o = =24’

TR m=2=23, m=2=12 MEFHS 23 7, 4T 12 2.

AURT LIS T EEE X
EX 1.2. 4

a11 a2 a13

D =\|asn a2 a3

a3 asz2 as3

= @11Q22Q33 + 412023831 + A13021a32 (1.4)
—@11023032 — A12321833 — 13022031,

BAVRZ A= F75I=.
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BRLLIH A IS, BT A RS
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a11Z1 + a12%2 + a13x3 = by,
@211 + a22%2 + a23T3 = ba,

a31T1 + a32T2 + a33T3 = b3

W REATIIA N

a;; a2 013

D= #0,
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A TCEE FIRE R R AR
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=D
sy D2
D 3
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BrfTFI=, B
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by a2 ais ain b a3 a11 a1z b

D)= |by az a|,D2=|an by ax3|,D3=|az a2 b2
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PR 1.1, BHEE

3z -2y+2=15,
5y —2z=9,
2r+y—z=1.
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3 -2 1
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15 -2 1
D1 = 9 5 =2|= _551
1 1 -1
3 16 1
D=0 9 -2(=-99,
2 1 -1
3 -2 15
D3 =10 5 9= _198y
2 1 1
Bk 55 99 198
s v s TR T

§1.2 n BrHEAI B EE . St

£ §1.1 PRITATUED, = =B T5NBF R A WIRBUE S, A KT
715, IMRHITHIRE XY BRI n(n > 4) B, BABRBESHBUXEHRIE. B
28— R HMFSRETH AMBTTE T RANR? BIFXNNIBOLZZ/DR?
XRBEABRITX — TG EERE n BrHEFIHEEE.

EX 2.1. HAR¥ L2, -, n ARMEE N n TERFPEA i142- i,
H—A n BrHEF. HepHES 12 -0 R0 B RHEZ.

Heim 2413 2 4 BrHES, 253164 2 6 Byl |REEFERR, 1123 & 13567
HARHD. BA, n BHHEF|—HEF nl=nn-1)(n—-2)---3-2-1 14~

EX 2.2. E—HFIF, R -MEREEFHE—NB/MIBFEZ AT,
RFRXH M FHE— N EF. T8 iz - -1, B, HFRSEFR XA
HEFI R R, 18K T(iviz - - - in). BIFECHETBEIHTIFR A AHES, iP5k 18
B HEFFR S BHES.

Hein 8 BrHED 57864312, D WA ¢ SHEZEH A A%k B
Bigk n, W 7 = 6,72 = 6,73 = 5,74 = 4,75 = 0,76 = 2,77 = 0,73 = 0, T4
7(57864312) =6 +6+5+4+0+2+0+0 = 23, # 8 HirHEF 57864312 Jy—AFHE
5. HRE: AR ST T EG?

EX 2.3. BT HPIFEANIETF i, BB ERMRREKBEFONE
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IERA X4 (4, 5) MAHEERXTRET, XHRATIG, 1,7 ZIMEFERLEEBANE,
BRI 53 S 7 BT # BB 3 P A, 4, 5 PR A U P AR, R
THIR 1,7 PIEZ BB, R « M j FORFBAE YR (B i < j), BBATEX#HR
Ja IFTHES | P 218 8 — BRI E, BRI T — A8 %G IRk PIE s
I (B i > 7), IRABER S BRIIT, Bl T — P8, XA EE P HE
FIRTfE A RYERR R 4 T 283
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BEHES A

cevikika e kejer (2.1)
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MWK i, ke ks—1,- -+ , k1 ¥E s+ 1 WHEEXTHME (2.2), BP (2.2) AT i (2.1)
2 25 + 1 AR TR, E—BatRA, B— MBS AR E A HS | B3
B, T 25+ 1 B— 8% BT (2.1) #1 (2.2) WEAERHMEK.

#ig 2.1. HASLEHFBUHHRRFEER S U, S0 BmBH 138
AR,

R B EEAE AN B R

#it 2.2, % n>2 0, 7 n BHHSIT, SREASIBENS, WEH D 4

UERR  fEBON#R (i, 7), XA MEHFIE (i,5) X, B LRSI LR
HEF I 3R N BHES, BEHI A K TRHFIA . FIE, XETA BB HE
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EE 2.2. ARAF 12---n TUSER n BPHFY i1iz - - i, 2 —FFINE
B EFH, B ENBRRESHES ii; - - - i, RAMRRFTEE.

iERA  SoRE B ERHFIZER RS HEFI R, X n ARFAAE. 4
n =10, —BrHFI A BRHS, AR n =2 B, “HHEFIAERA, BEA
HEF 12 F—fRHES 21, BRI, BT n — 1 MEBABERL, Bl n -1
B B RHEFI AT 2 — RIUNHREERHIFNHES. B dvio - - - in BAE— n PrHEF,
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E in =, W irig - in_y B n—1 BYHEF, GRBIAETEB), B iy = £,
FEH (G, m), A4 i, = n BOTTE, EIRLST.

TR, FE— n HBIRIS (FREM) — REINHBE H B B RHES.
B 2.1 1, PEEHIE S RIS HE ivis - i BRI
#

§1.3 n BrT3iIneE X

AT §1.2 BRESE TR, AWRATEUSGH n BT M0e X RHHE.
BAVH

ail a12 - Qin
Q21 G2 -+ Q2
Qn1 Qn2 °*°* OQOnpn

FBAR— n BriFAIR, HPLE aij € C, (5,5 = 1,2,--- ,n), XE C WEHE.
R THRITHIIRPREANMLBRITE, RITETIIROBEHR AT (tow), BHERR
H1% (column), X RMBTFIA KM LEXFRIRERZE. B4, a;; TR n
BrT3lEE 4758 j FIMTCE, § FROMATIRER, § FROMFITEHR.

BATH e ti A =mrir5 e X.

XF B =br, FTFIRAEBRTEZ B B . SFTF R TEI, B
BB ARFETARFIHFHEATTENR, BN 2! = 2 1, anan BUES,
a)12a21 Elﬁi%

SF=BFIR, HERRAARAFTARFIM=ATRATEMH, £ 31=6
A Hh =30, BP a11a20a33, a12623a31 Fl arsazias; WIES, HH= a11a03a32,
a12a91a33 Fl a1zaz2a3 WHE. :

B—H A LMD, ZRITE B LR B ART ARSI TE BT
ik R B AP HER K, SRR, WX F M3, HIAMSIHEIRR 12,
21, T 12 BEHH, HIATEHFAES, T 21 BEHHH], 3R ATETHEHA it
5. M FEMrFIs, FrEbnik iR 5 RAWUFHERE S, W IES HTMFIEIR N 123,
231, 312, B IRRT 1,2,3 BWBHEF; HHREBHTRNFIIERR 132, 213, 321, B
A& HES).

M F=EBRTARNBRAXTBEGE . TEEBT n BrEs i3k
E X n B3I EE. '



EX 3.1. n HrfTHIA

@11 aiz *°° Gin
a1 a2 -°* Q2
Gnl QGn2 *°° Gnn

LT HiA R A RRGRRSE n ATERBOREA. b TREMEGTECY n!
A, KT REHE, BRITTLEETRE n MTTRETHERH/NEKEBFHS,
BB 01,02, - - - anj, BB, FHHE BFHERR jrjz- - jn RABHESIR, BIART
B IES; BT jije- - jn RFHFIH, WRREHRS. XH, n HHEFIX
A ARRA

ail a2 *-° Gin
D= a?l a.22 a?,. = Y (-1 Inay a0, O, (31)
: : J1d2+Jn ’
Qpn1 Qp2 " Qnn
Hep FoRnt A FTREE n HEFISRAN. (3.1) BRAATHIRM BRI .
J1dz-++Jn

Lk n BriTFIEHER D = det(aij) % |a,~j|.

AT ABRIE Y n = 2,3 B, RITE XMW=, ZH35IR5E §1.1 EXH =, =K
FrFIRR—BRY, B
a1l Q12

= E(_l)r(jlﬁ)aljx Q2324

az1 Q22 Jide

a;; 12 a3

B Guiada)
a1 az aa|= E:(—l) 13233)qy ;. G, a5

J1J273

a3y a32 G33

Y n =10, BE |au| = au.

FEEXAFFIR R R TR EATIEAR N B RITFHEF . —4~ BRE
MR, B —TEEERFIFRN B RIRFHFIR? EREEEHN. B THRERE
W T A, RGTBIEIR a1, a2), - - Onjr,, VREITCE BT, B

Q15,0255 * * " Onj, = Bi;1Qi32 " i, n-

RAVAERFERE 7(j1d2- - Jn) RRE. W EREXZMLNENETLIE
TR Z T ER R, SE—UTTRA S, hETTRETHRRAETRH
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FRAHES LR B E— YO, R iriz- - in T jije- - jn FIRTEEAEME,
B (—1)rlhiein) = (—1)TU ) TR, n ATFIRM A —RFFRX A

ailx a2 - Qin

az a2 -+ G2n T(i1i2-in)
. = E (—1) 03,1032 ** * Qi (32)
: i1ig - tn

Qp1 Qn2 -*° Qnn

B 3.1. HE 4 PITHIR det(ai;) MBFRXFRFIM as1a14043a20 FIH
RS

MR ABOTRERMIRE, SEEATHERKE RN B RNHIIER, &

431214043022 = 014022331043-
B S th 5 B HES 3 R B 7(4213) = 4 AR, BTN azia14a43a22
WIS NIE.

— RS, B FE SCRRITHIRME R RN, B RBRANAE 10
TR BRFF A 101=3628800 Ti. {HX THEAFERMIEIE, AT LAHRE X E
HEHME. 26T

B 3.2. tHE n BATHIR

010 -- 0
0 2 .- 0
D=i: 1 : :
06 00 .- n-1
n 00 .- 0

ﬂ iﬁfﬂm%ﬂﬂl, lftﬁﬂﬁﬂﬁfﬁaﬁ—‘/l\ﬂkiﬁﬁ 12023 ** * An—1,n0nl1, ﬂ?l
FFFR AT R HE BB PR 7(23 - - (n — 1)nl) = n — 1, BUREFTHIR

D= (_1)1’(23...(7;—l)nl)alﬂl23 e Gp_1nGn = (_l)n—ln!.

BIfE 3.3. HE n HTHIR

a1y ai2 --° a1l,n~-1 Q1n
0 ax -+ agzn1 A2n
D=
0 0 7t OGp—1,p—-1 Qn-1n
0 o .- 0 Qnn

R BEEX,D KRR E AT UG R (-1) (jlh"'j")aljlagjz < Qnj,
MR, BTXMTFIRE n THRT ann SMLRITRER 0, FTUT jn £ 0
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MTUHE S NE, BATERTFE ju =n WIHEIA. FHB n— 117, X
PR R an_1ps B anr FOIURHE, BERY 0 MSRATTREE oy
B n— 18 n 688, AFR—FIRRITUER—TGE, B ja.o1 #n, FE
RAE juo1 =n— 1. MARKHEETEKKRESY, D R PIETHATEER
(-1)702"™ay1899 -+ - Gnn. FTIUH

D =aj1622-* Qpn.

#TFIAT, i EABRA T AFTERNBSHRN 22 A K, iA LAZA
T AT BRI R 8 5t A . X THIRE 3.3 B9 n BHT0IX, ZEEWAKTH
MR 2RF, A L= ABTH X, MRENAL EHKTRERT, WKRZ
ATEZAHBAAFX. EZARATFIRAT ZARGHIRER D= A HA7 X, W
RBRT EARZIMITTRERNT, MFRZ At A 75| X RIEE LT8R

0 0 .. 0 Q1in
0 0 ce a2,n—1 az.n
= (1) Vaya0 01 anr.
0 n—-1,2 *** Qp—-1n—1 Qpn—-1n
an1 an2 tte An,n—1 Gn,n

§1.4 n BriTHIARMEREHE

ELETAAT n BTSRRI EZ )G, BITEHHETIRGHE. B TH
WATFIRBIHR, THES HTFRN— S E BN
MR 4.1. T5IER, THIAMEAZE, B

a1 a1z - Gin a1 @ Gl
az1 Q22 -:° Q2n a2 G2 -+ QGn2
Anl Qn2 °*°° Qnn Qin Q2n *** Qnn
LY > . 3
iR &% bi; =aj,~(z,J =1,2,---,n), )
bir b2 -+ bin

ba1 b2z -+ bon o
. C = D0 (F)TOEIb b b

Jrjz+jn

Al =

bnl bn2 bn'n,



