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FR XA (P BRI

Theorem 3.2

(B z 1.2P13)
FRIXFTeE—1T 3 nHxEARKELTF AR A,
EP:

D =anAa + aindis+ -+ + ainAin

D = alelj =+ CLQJ'AQJ' + -+ an]An]

LR B E=BBTLAE—E n TR



a1 a2 s Q1n

D = ai1+0+-~~+0 0+CL¢2+"'+0 O—|—0++am

Qan1 An2 e Ann
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aii

a2

An2

a1n

A1n

Qin

ay; G2 - Alp
0 ;9 0
Ap1 Ap2 - App
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ARIEATE 5|, fFE| LR

D = a1 A + aipAio + -+ - ainAin

BAEM: T AZE, &G —AIERA G & sHEF
Kt QupyQopy -+ Qip, + Ay, K, RIEF 0 T T Arpi 0 k-

A1p) A2py "+ * Qi1 ** * Anpps A1py A2py *** Ai2 ** * Anpy, 5

ey A1p A2py * Ay * + * A,

BP: AR p,=1,2,...,n #IT5 K An ARG S£:

LR B E=BBTLAE—E n TR



_ t(p1-Pn
D = E (1) ( )a1p1a2p2 " Qipg t Anpy,

P1"Pn
_ E _ 1\t(p1pi—11piy1-pn)
— ( 1) i i n a1p1a2p2 R R anpn
P1-Pi—11pit1-DPn
t(p1-Pi—12pit1-P
+ ) (—1)irPeaPersBelgy g, - iz G,

D1 Pi—12Pi+1°"Pn

E t(p1Pi-11Pit 1P
+ (—1)/prpimanis ”)a1p1a2p2 w0 Qin t Onpy,

P1-Pi—1MPit+1°Pn

Note that:

D1 Dim1JPis1" " Pn =
P1: - Pi—1Piv1 " Pn € {1,2, ,n} = {]},j =S 1,2, ey M

S EBEILAE—E n MITHIN



(_]_)t(pl"'pi—ljpi+l"'pn)

A1p, A2py * ** Qi—1,p;_1 AijQit1,p; 1 * " Anpyp
— (_1)t(il'"i—17i+1:"'n)+t(jpl"'pi—1Pi+1"'pn)
QijA1py A2py ** * Qi—1,p; 1 Ait1,pipq * " Anpy,
— (_1)i*1+t(p1"'mf1p¢+1-"pn)Jrjfl
GijA1p A2py * * * Ai—1,p; 1 Ait1,p;1 ** * Anpy
— (_1)i+j(_1)t(p1'"pi71m+1-"pn)

QAijA1p A2py ** * Qi—1p; 1 Ait1,pipq * " Anp,

ZEFRILAE—E n MITHIR



K37 @ n A ffe, HPE ji=1,2..,nA:

_ 1\t(p1-Pi—1JPit1Pn) 0 0 0 (fleg 00 o
E (=1) o "1p, opy + Qg A,

P1-Pi—1JPi+1""DPn

= azzj(_l)l‘i’] Z (_1)t(p1...pi71pi+1_._pn)

P1'Pi—1Pi+1""Pn

A1py A2py *** Qi—1,p; 1 Qitlpyq * " Anpy
_ L —
= a;;(—1)" My; = ai; Ay

D = ajAit + apdiz + - + ainAin = Z aijAij
j=1
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Example 6

z y 0 0 0
0 = y 0 0
D=]: : : Do
0 00 x Yy
y 0 0 0 =z
3| X% —7 EF, /F2T
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Y
45

0
Y
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Example 7

a 0 oo oo oo . 0 b

0 b 0

0 0 a b 00
DZ”_oo c d 0 0
c - d 0

0 .0 d

BE— TR, A

MR B E=BBTLAE—E n TR



D2n

b 0
b - 00
d - 00
d 0
0 d

b

a b 0

c d 0

d

()

LR B E=BBTLAE—E n TR




adDy(—1y + be(—1)" 2" (=1)*" "1 Dy, 1
(ad — bC)DQ(n,l)

(ad — be)" ' D,

(ad — be)™

LR B E=BBTLAE—E n TR



1 1 1
Z1 ) T
2 2 2
D(zy,...,z,) =| 71 x5 Tn
x?f 1 xg, 1 1:7717,—1
= H (fL’l .Tj)7n>2

1<j<i<n

S EFEILAE—E n MITHIR



By induction, we have

D(x1,29) = 29 — 1, D(21, .., Tpey) = H (i —z;),n>2

1<j<i<n—1

Sd—f— D<$1,---,xn>' #HtT T?']'f‘ Q;}g’ﬁ\-,

EnfTREn—14789 2, 12 7, — 21701
Fn—1HREN—21T89 21 15: 11 — T17Th_2.

H2HME 14789 2 £2: ro — 17y,

LR B E=BBTLAE—E n 75X



= (2o —z1)(x3 —21) - (¥ — 1) D(22, ..., T4)
= (22— 71)(T3 —21)* (Tn — 71) H (: — ;)
= H (z; — ;)

LA % & X (Vandermonde) FE4&3 477 K 691 5 F1 4,

LR B E=BBTLAE—E n TR



Theorem 3.3
(5% % 321.3,P16)
FAIR D = |ayl, W FI) RE5F5—iF Gl) et
RE AT MR, Rz FHE, Bp:

anAp +apApp+- - +anly;, = 0,i#7
a1;A1j + az2ila; + -+ aniAn; = 0,0F# ]

KAV ZNGER, AT EGIE £,

MR B E=BBTLAE—E n TR



M —ANTPX Dy, % 5 PIstA D WS %, £€&55 D
8 :

a/ll o .. a’l’L o e bl] DTN aln

0/21 PR 0/21. o e b2] DY aZTL

a’nl .. a“rLZ .. bn] o .. a/nn

blj = Qy;, bgj = A4, .-, bnj = Up;- Note that: D1 Q{J% ] ﬁ]%’f&éﬁé"}
TXED®F jIRTE—H, Rie D %% j P EF:

a1;A15 + agAg; + - - aniApj
blelj + ijAQj + ot bnjAnj = D1
= 0

MR B E=BBTLAE—E n TR



UERANEIE (Bh e 12f23¥13) %—KEH:

- D,i=j
S { 0157)

k=1

- D,i=j
Z“’”A’“’:{ 0,i#j }

LR B E=BBTLAE—E n TR




Crameri& 1

4. Crameri& ]
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Crameri& 1

Cramerix )

Crameri& U 7T VAR ki ik — RAFFR TAZAOME: n DRI E
o n ANTTAZA:

a11Z1 + a12%2 + - + A1nTn = by,

a1 + A%y + - -+ + ag, T, = bo,
............... (8)

Ap1T1 + ApaTa + -+ - + App®y, = bn

LR B E=BBTLAE—E n TR



Crameri& 1

Cramerix )

REATHIXALA

a1x Qa2 -+ Aip
Q21 Q22 -+ A2y

Ap1 Qp2 - App

SRR HEA: by, by, b, RKEDFE 13, %273, ..,
n 7, 128 n MR

LR B E=BBTLAE—E n TR



Crameri& 1

aiy - G151 b, arj+1 - Qin
Ag1 - G251 b, Az j+1 - Qon

Ap1 a'n,j—l bn an,j—i—l s Qnn

ZEFRILAE—E n MITHIR



Crameri& 1

(232 1.4,P17)
Theorem 4.1

S$FnAn LHAEHE (8) , WmERMANNKXNDA0, NHA
AR, ME—, REKXA:
gD DD g

D D

MR B E=BBTLAE—E n TR



Crameri& 1

HpE—ANn+1MF0XE

by an a2 - aip 1

by an aig - A1n 2
E=10by ax azxp - ag 3

bn An1 Ap2 - App n + 1

EE IMMTIXEEFE: F1A5% i+1 1724 4E, Ak
EZOO

BETkR, ZMNFEENE—ITHTE: b,a, ..., am EITF)
X E PREET o

LR B E=BBTLAE—E n TR



Crameri& 1

7‘@: —Dl.
by aix -+ a,
by azx -+ ag,

== T T =-D

bn Ap2  +++ Qpp

LR B E=BBTLAE—E n TR



Crameri& 1

K -—

ﬁ%:«/\aﬂéﬁﬁa’%’(é}%iyg

by an - au, a; b A1n
by agn -+ ag, as by Q2p,

(_1)1—1-3 . . — _ _D2
bn an1 Ann an1 bn Ann

s

"‘7%‘1 5]_%""7‘ %] + 1 ?]éﬁﬁ;%\— aij éj]’f&%ﬁé”}%i&ﬁ

LR B E=BBTLAE—E n TR



Crameri& 1

by an --- a15-1 G1454+1 - Qin
( 1)1+j+1 by axy - a25-1 G2454+1 - A2n
bn Qp1 * Apj—1 Qnj+1 *°° App
ai; - Qr-1 by arg+1 - Qin
( 1)j+j_1 Qg1 - Q25-1 by Az j+1 -+ Q2n
Qp1 - Qpj-1 bn Qpj+1 " App

ZEFRILAE—E n MITHIR



Crameri& 1

SHATFNX E #5% — 47T

0 = FE
= 0D —anD1—apDy— -+ —a;pDy
= anDi+apDs+ -+ ay D, =b,D
= ale +a12D2+ —I—amD — b0 =123
D D D

WL T A K (9) AR AL (8) HE.

LR B E=BBTLAE—E n TR



Crameri& 1

,ﬁ:—/f(lﬂzﬂﬂﬁﬁ_éﬁ"/{{———lri’ ’f?iig;ﬁﬁ"_éﬂ (8) 75@71!— C1,C2y ..., Cp, /%
A

n
a;1C1 + a;2Co 4+ 4 QinCn — E A Cre — bl,Z = 1, 2, SO
k=1

A Aq R EBSXTF: 53]
Anapcr + Ajpapcs + - - - + Ajpagmen, = Anb;

n
= ZAilaika = Apb,i=1,2,....n.

k=1

LR B E=BBTLAE—E n TR



FEAE n AAF XAk, Bt i=1,2,...,n fke:

ZZA 10ikC = ZA,lb

=1 k=1

Z Z Azlazkck‘ - Z Azlb

k=1 =1

Z Ck Z apAn = Z biAa
k=1 i=1 i=1

TR E—E n T

tE:



Crameri& 1

z": aady =D

=1

ZaikAil =0,k 7é 1
i=1

i bjAin = Dy
i=1

By b VT £
ClD = D1
D,
|1 = —
"D
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Crameri& 1

RlZEuk % bk itA2, B Ay, A, .. Ay KT @HXF

n
a;1C1 + A;9Co + -4 AinCp — E ;1 Cl = bl,Z = 1, 2, ..., .
k=1

[5] 32 VT 4iE :

LR B E=BBTLAE—E n TR



Crameri& 1

Example 9

Cramer & | g 77 #2.:
1 — 3%2 S 7153 =)
201 +4x9 — 33 = —1
—3!)31 a4 7ZE2 aF 21‘3 = 3
1 -3 7 2 -3 7
D=|2 4 -3|=196,D;,=|-1 4 -3|=-54
-3 7 2 3 7 2
—54 D, D3
Ir =

106° 2~ 196"~ 106

MR B E=BBTLAE—E n TR



Crameri& 1

Example 10
—ANER—TAEZAN f(2) = ap12"  Han_ox™ 2+ - +a1z+ag,
RKFEHA -1, WERZH n—1 AR GH,

)i‘l.\]:-ﬂ{:\‘, &U% f(ZE) %‘ n /]\Z:]-";]éﬁ#ﬁ bl,bg,...,bn,f(bi) =
0,2=1,2,....,n, then
an,lb’f*l -+ an,gb?ﬁ qF 000 S Clel + ag = 0
an_lb';“l + an—2b§_2 +--+abp+ap=0

A 1B 4 ap b 4+ arby, +ag =0

MR B E=BBTLAE—E n TR




L@ KT, EHAKA:

ag + albl ALy an—2b?_2 + a/n—lb?_l =0
ag + a1b2 SFceo an,26372 + an,lbgfl =0

ag + albn qP oo o anf2b272 + CLnflbnil =0

n

S R ABATH XA




Crameri& 1

B4 D REAFFFIX, D#0, AFizE2:
D1:D2::Dn20

ARAE LRI E N, AR E—

D D D,
aoz31:0,&1:62:0,...,6%_1:3:0.

Hence f(z) =0, /. Hk, f(x) %A n—1 NRE G,

LR B E=BBTLAE—E n TR



Crameri& 1

Example 11

x
1
1
1

[N NI
I I
— ) o W

K oad 89 &R H

/\*ﬁ %—:‘ ]‘)A\fﬁﬂx T = as3 &7%— 43 — 356,117}%’%"5']"éﬁ
B oay =z, 5 =3 LMIX ayy = 7,

Q 01100003304 = 2°, 5 (—1)1024 =1
Q@ ai1anazaz = 923, 5 (1)) = 1
9 _91‘3 —|— Q}‘3 —= —8x3

LMRBE=BBTLAE—E n TR



Crameri& 1

it !
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