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THEAHSABEAR AR RA BN L &R,

G BA—ANEE, R ¢ B— M ESEAH ¢ YE—MNEASEERIANEE
“COWR: GHREERMT W G, HRANMER ccGHHa e=¢c-a=q,
MH G PEATERE YT, NER cc G, LG, B a b=ba=c I8
HE ST HRNBER N Abel BB, Abel BNEHERBRME. HHFEE
EAEERE—NMHEEHEHE.

IR B EE M “+” ffey: “.” AREEEN—MEZEE B R XTIk
“1” MR —A Abel B, %« BAEABREARENINEE SR REES
THARIIIRFR A ZHRIF.

B F R—AZLEEHAITRBFE LU THZHRR, WR F P8 MEET
FEREYTT, WK F Ah—ME. R F BFREARET B, S0T F L8
BAMREKXTEHEERE F PHEE MR, WK F 3— MBI, fi, B8
B C BE— MU,

BB TR IR RE BALTRZHFR. B, F L —KEB AR FlX]
Rt R K S BB E.

B UERER LR RESN. % R R—PHEMT 1 KK, (M, +) B—
Abel B, WRFE S

Rx M- M,

(rym)—r-m,

H/RNERE r,sc R, m,m' e M EF

Qr-m+m)=r-m+r-m/;

2)(r+s) m=r-m+s-m

@)r-(s-m)=(rs) - m;

4)1-m=m,
WFR M R—A R ¥, FEOBKRIAHE. HYREELEERAEBRE—-NM 2
EREMER OO (1))

®’I1,J & RKEM &

I:J={a€R|aJCI},



2. W& R

W I:J & RH—NEME RAEESE. BEEH, THERBRL:
(1) ICI:J
2 (:J):K=1:JK=(I:K):J;
(3) (ﬁ L):J= N ).
i=1 i=1

W S B—AH, 4§ HR2—4 RBE, KRS AR KE. #H—PH, mA
BEEREANTE 61, ,0, € S, FRAMEE a ¢ S BEED F(X1,---,Xn) €
R[Xy,--- ,Xn] i

a=f(a11"' san)s
MR S A—AERERN R RE. EEE, S B—MERESRN R A%, 1EMN
HH— N TR A R -
R[Xy, -, Xn) — S.

% R % S B‘J?%B‘T, ﬁ&%m?ﬁ& i, - ,0n € S ﬁﬁ S=R[U:1,"' ,an]-
B R B—H R TTHIR IR
BME—ITRE ¢

Amng(M) = {a € R | aM = 0},
NEBEmeM, 2
Anng(m)={a € R|am = 0},

W Anng(M) R Anng(m) 2 R KB, B3R M A1 m HELF.
BXRiTie R WA EENEM PRRKH, KBWLFRHA Jacobson . R
FIT 5B 5(R) KA R F/MR:

j(R)={ac R|FHE n>0, 8 a" =0},

HER R, MRERHEFTHRNES.
:f ]
i®w= (1 »
p b R fEE
ERl #®p B2 RPEE—ANEEME MWHE " =0¢cyp, BB acp, AT
F(R) C p. AUEH

N pCi®),
p % R REE



WE R 3.

REXEEIERERTT o RUEIE p B adp, WMER n>0FH a ¢p. £
S={I|I% RMBHRAER n>08F a" ¢ I}.

BREIEM 0 c S, K S 2. BERIE, S X TEAHEERRIHBHIHFR
$ R Zorn SIEMEM. FTUL, #4E Zom 318, S FFRAT. W £ S H—F
AT, RATKIES p £ R H—AREM. ARIEE, WEAR, WH .6 fi#
afey. TR
pCrp+(a), pSp+(8)
B p BIREAHER p+ (a),p+(8) € S, BHE m,n > 0 fF8 a™ € p+(),a™ € p+ (D),
HILEIE ot e p + (of) = p, X5 p e SHFE. Fitlp £ RIH—AFEE &
BRBIE. O
Xt R BERER T, &
r()={ac R|FEn>0FR a" € I},

A I BIR. BBHRAE r(I) & R H— BB HRT LEFmE, 7T UEY (B1E
X):
r(I) = ﬂ p.
p2 1% R EES

R WIFTHE EEMABMNESER Spec(R), A R HIKH.

R WA RKEBRNERE R B—EE, RN R MJacobson 1], 2k J(R).
BRI, FaecJR), W 1-a Rk RPHANE XREY, & 1 - o A, Y
l-—a —ERTEMEKEE m, MWeem B 1 cm, FFE. B8R j(R) C JR).

MR R EHME—RKEE n, WK R AR, L4 (R,w), BRELEN
(R,m, k), ¥ k = R/m B— MR, &I, F (B,m) ZRHIF, W m &H R K
FAEv¥nd sk (BEX ).

THHIBEMR AT BN EL SR RREER.

Nakayama 5|2 # M B—/MERERN R, I B RNEM. F I CI(R)
8 IM =M, W M =0. _

ER B M= (m, - ,ma). R ma, - ,mn, B M BDEBRDRERT
@, A ERTH BEMA0, Ma>0 BIM =M% m, cIM, TR

My =a1my+ - +apMy, o €li=1---,n.

TG (1= an)mp = axmy + -+ an1mn—1. BT I C J(R), 81~ an AT, BT

Bl my, € (ma, -+ ,mn_1), AT M = (mq,--- ,mu_1), X5 n RDMERFE. BT
B M=0. .
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#it WM AEBERERNW RE ICJR) BRY—AEM NEMBN—
NP R M=IM+N,l| M=N.

iRl S M=M/N, Wi M=IM+N®B IM=IM+N/N=M. MiiH
Nakayama 5|3 M =0, { M = N. . O

RMNEE, F L, ,I, B RWEM p &2 R WEREEE/ p D ,Dl L, WH

P2 I Lo, ATGHE K 408 p 2 I, T2, ¥ p— () L WAFE k e p = 1. F

T B [B]588 5 | AT DL BX — & BB K.
ER5IF  ¥p, - ,p, B REEME T & RPY—EME MR

n
IC U pi,
i=1

WIFEZE & R I C ps.
iERR X n HBgNE Y n=1 K, ERERBT.
B n > 1 BEWRX n— 1 BRI FEFE i1, ,in1 € {1,2,---,n} F8
n—1
IcC _U1 pi,, WHHABRRNAL®R. TRABREN =12, nHFIZ g pi, B
J= j#i
MRAHFIE. B 1\ py,i =12, A, 17 C U pi &0 € pi. 4
J#i i=1

a= E al...ai_lai+1...an,
i=1

Wocl ERag Up, SREHH k=1, ,n, BF o a-r0e1an £
X i # k #HF a1 ai—18i41 -~ an € pi, BT Zal"'ai—laﬂi+1"'an € k. TR

i=1

12 U pi, ¥ 5IBBIE o
3 B

L & (R,m) 2— MR, W m t4H R WHTE TR THR.

2. % R BHBATHZEEHIF, Bt R WA T TARNESHR R B
—ANEM, ¥ R —ANREIRK.

3. ®I,J & R EM, iFH:

(1) r(r(2)) = r(I);

2)r(IJ) =r(INnJ)=rI)Nr(J);

@) r(I + J) =r(r(I) + r(J)).
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4. B R REBMILHHIAF, [ B R B— N HER, -

r(I) = ﬂ p.
pO 1% REAE
5. ¥ p REEM, IFH: SHMEE n> 0 #H r(") =p.
6. ¥ I REBM {FH: 1 =r() BRENY 1 B—BFEENT.
7. WEB: RIS —E R TR,
8. #t R BH BALTGAACHIR, R BN T M J RAERN, R I+J = R,
W, I, RABELREE, EH:

L I,=LN---nI,

BFE R
R/I1 oo I, %R/Il X oo X R/In

9. BME—IH, KRMNEMBHEAMATHE. B K+NRM KON #BRE
FRAERLM), iE8H: K 1 N L RH R4S,



E1E ZIRZTIARSKEE

REZREHRRHRBE, MABREELTEHANARER. EAES,
BRAVERTREBEEHAAMABENEARER. AP RR—RRIAHREER
TIRFF A HARB B R KL R, HE BT R HARBE R B STEN, RATX
AH 2 KX — A ARBERBA R st — P BR4E.

1.1 ZLEHAHR

B F B— K, F TURLHE R, BHH C, BTURERRK F,. 4
F[Xy, -, X & F En ARRT X, -, X, FIETEIMAIF. BAVAE, H—5
PRI LR (—T0) ST, HLHA FlX, -, X, BME—
SHEEEIR. T FX1,- -, Xo] FRER—NSTR £(X1, -, Xn) #AT U ER
—ERTHZ AR TR

f:c {1 :8,

ﬁq:' cE Fa fla"' 7f.s € F[Xh )Xn] %Ex*ﬁﬁm—é‘mg\ﬁk 1 B@sz‘?gglﬁ
K, ri,--0 1 RIEEH, TH, XBERRARENE £, f, BIRFEEXTEM®S
—HhE .

BT FIX1,- -, X,] BEER, RATTLMME F(Xa, -, X, BRI, FXy, -,

F(Xla"'aX’n)={_gf"|fag€F[X1""3XTl]’g7£O}-

SERE FXq, -, Xn) B BHR.

W1 MER (i1, i} C {1,200}, (X, o, Xa) B FIX0, 0, Xa
IR

R 2 {1,2,-- n}\ (i1, - i} = {1y ydner} BF

IR

F[Xl"" ’Xn]/(X’iw"' 1Xir) F[le’?“ 7X]'n—r]

E—/[\Eﬁy ﬁu (Xila"' ’Xi,.) % F[le"' 3X'n] m?ﬂﬁ- O
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W8 1.2 | feF[Xy, -, X, BESEHA, W
FRATAZHR o ()R FX1,- -, Xn) FIREH.

R ‘<" B f RTAN, W f = fif, FF deg(fi) <deg(f),i=1,2. T
B fi,f22(H) B fifs € (), FFBA (F) RRREHM, FE. BT f BATABHA.

“=” 8 g1,92 € F[Xy, -, Xn] W 9192 € (F), W f | grgo, T f R, B
B f g1 B8 F oo B0 g1 € (F) B g2 € (f). BT (f) BREEA. O

JEHEERABE] FXy,- -, X,] B—S8E— BT, IXLeHE FO BT S0t
E—RHIASERTEER X

1.2 R H &

BAIS £ thek, B E L, R BE. g, fatiimn g
FAZMAFTRRRBME. X FIX, Y] FR—MEHR F(X,Y), HHFR f(X,Y) =0
LU LA XY P LR LR

RENALFE_ LR EHH T

11 FEXI+Y2-1=0SHKAKMER—MLEN 1 WE, LE
11

Bli12 FRYZ-XY - XY+ X3=08HHREHBENE 1.2.
}Y
CO\

B 1.1 B 12

er

1 X

Fl13 FRY’-X3-X?2=0LHHREHBSILE 1.3.
Bl 1.4 FHER(X?+7Y?)?2+3X2Y - Y3 =0 SHKMRBHELE 1.4.
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1.3 14

X5 TSR RE T, RITRI T HLA AEEA -

B 1 WMTAARERLE. R, A 1.2 PRREFHAHEBNERY, R
TIREASMFFOXFH L BMBMTULT . 04T\ LR E T ERE H HLH (L
) A7 S8 1.2 PR R BGR S, XA R R, KRR, Y2 - XY -
XY+ X3=(Y-X)(Y —X?), TiHRR Y - X =0 S R RETIHER, TR
Y - X2 =0 @M R B P ek, {ER, — M2 e B0 AR e ?

B 2 WTHBMRE—RETE UL, WEXRARTETFRENEN. H
fw, B 1.1 e B e — R B RIET R, T 1.3 TR (0,0) M 1.4
A (0,0) FERAFRR, WEATIL. 0/ M i L 723 m I i 4 R A i i £ 723X
—RERBEDR?

S 3 ARSIt ERIER AN AR BE. flim, # 1.3 P (0,0)
B 1.4 K (0,0) M REERER—HK, BXRMHE, # 1.3 9HK (0,0)
RFi& A&, T8 1.4 HIKA (0,0) R=EK MBI K, BIENK “BEEE”
RA—REN. BE3), “EZE” B—NRBERE, BIR5X RTS8
KPR E R, T MRH LRI “EFRE”?

: L b 1) B R HoAth A % MR B AR B R E R, 3X e LA R R AR AR
R RIS, XAHE SR BT HAL, THRAERAY LR K E— R AR
JUTE S R,

1.3 /£ & £
£ 1.2 Wb, RITES, XY PHEHEHFE £(X,Y) = 0 A HEREHERE



1.3 f ¥ £ 9.

HA {(a,b) | fla,b) =0}, B F(X,Y) MFPE B AHWBMNES. BE, RIAKRITE
—fRIITETE.

4 Fr={(ay, - ,an) | @i € Fi=1,--- ,n}, Bl F* & F ERIBFTH n RN
RINES. WHEE f e FIXy, -, X, B V() 2R f WHESEHBRRRE, B

V(f):{(al,---,an)eF"]f(al,--v,an)=0},

WA MR TRRE V() BF f € FlX1, X
—fh, | 1 R FlXy, -, Xn] N—AEA, 4

={(a1,+- ,an) | faa,--- ,an) =0,V f €1},

v RIFPRHEFRANARBEMERNES B—KHM, & S & FlX1, -, Xl
B—TFHE, 2 V(S) £ S PRIZTAMARFBEAMBKNEE. BR, HES T &H
S ERREAE, W V(S) =Vv(I).

EX 1.1 Fr BRI V() BFERIRYE, HF IHh FlX, - X B
HAE.

EE 1.1 REERETIHER:

WMFEICI, WMV CVI);

@ VAN =vInJ)=VI)UuV(J);

(3)V(E-’) ﬂVI),

€S

(4) V(F[Xl"" s 'n]) =&

(5) V(0) = Fm

iER (1) BA

(2 B Q) BB VI uVI) CcVvInJd) C VUJ), TRRBIER v(IJ) C
VIHUV(I). B P = (a1, ,ax) € V(IJ). BR P ¢ V({), WHEfelE
f(P)#0. WEK g € J, BT fg e 1J, Fill (f9)(P) = f(P)g(P) =0, Wi f(P) #0,
BBl g(P) =0, \TT P e V(J). RRIEBAT V(IJ) CV{I)UV(J).

(3) (1) B vV (ZL) CNVWE). H—FHE, FEPevV (ZL>, 7

€8 . i€S ics

zE fe ZIl ﬁ f(P) #0' ﬁ-& f_fkl "'+fk” flcj € Ik_,-’j = 17"' 511 mU#E
i€S
KA fr, BR fi,(P)#0, TR PEV(I,), M P ¢ JARAORE V(ZI)
icS
A V(L)

€S
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(4) BRI EEN 1 € F[Xq, -+, Xn]

(5) BAR. ad

F&, BRI e X, HIEFTERYE V) ERmE WefleXT Fr &
F—A a3

ENX 1.2 F* FHFEFEREE v) EAREREXRRIKRY Fr Lk
B Zariski #a¥h.

FIF Zariski F3h, RATATUHSAREEHIRIMER. BRITEBNBHEANR
$orEskitie v LR, BR, v 8 T B3I, I REERIRER
VI BJUTEER. R, I R—EH V() FrsE, flln, SHER f € FX1,--, Xal,
V() =V, B (f) F—g5 () 18%.

Fr BARBERE FXi,--, Xo] B—NEBRERN, RER, EXRET
F[Xy,--- , Xn] B— 2.

EX 1.3 BV EF B— MU, 4

IV)={feF[X1, -, Xn] | f(P)=0,Y PeV}

B I(V) & F[X1, -, X, B—AEAE, #R4V 38,

R, HEw R F REE—NTE, BNEATRN EEX 1(W), B RiXHE
i I(W) B F[X1, -, Xa] B—NEHE

MRTFEHE 1.1, RATTLHEHEH 1.2.

EHE 1.2 REENEEEE TR

(1) F VL C Vo, W I(V3) C I(W);

(2) IV1 U V,) = I(V1) N I(Va);

(3) I(@) = F[Xy,--- , Xa];

(4) % F RERE, W 1(F™) =o0.

WEFR (1) BA.

(2) B (1) B 11U We) C I NI(VR). BW] f € I(V1) N I(Va), SHER
PeEViUWB MIBEPeVBE PecVo. HEPevy, Wil feIV) B f(P)=0. &
PeVo, MK feI(Vz) BB f(P)=0. FILLEE f(P)=0, fe IhUuVs). K
M I(Vi) NI(Va) C I(Vi U Va), ATT I(V4 U Va) = I(Vi) N I(V2).

(3) LR ERK. ‘

(4) HEH I(F*) = 0, ATERHRXFE—MEW: B f e F(X1,--, Xy, EXHT
FEPcF#E f(P)=0,N 5=0.

XFn RIRGE. 3 n =18, SREBRBL, BAEBHN—TEHAREER
MR F RERE. BEE n>1 HE®N n—1 B 4

F=Y_fiXi fieF[Xy, -, Xn].
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SHERBEREM (a1, ,an—1) € F*7L, BB X, B—KBHX
> filar, - an_1)XE.
HTFMER a, ¢ F HF
> filar,--+ an-1)ak = flar,- -+ ,an) =0,

B A Zfi(al, sy aam1)XE REBEIN, ATTERERE fi(ar, - ,an_1) =0, EIX}
R (a1, ;an-1) € F* 7 #H fi(ar, - ,an—1) = 0. TR, 3t f; ABHEREE
fi=0 FrL f=o0. 0

X F[X1,--, Xo] HERER J, BRE J CI(V()), MNESRIE? FH
RAVHIE, 4 F RAREAEN, FSRIHRELER J = r(J).

BHE, H W RAREE, WEH W =vIW)), XBREN, HS W =v(J), N
HJCIV) B VIV) SV, RVIW) CW, T W CVIW)) B
RRALH).

FEMV(f), f € F[Xy, -, Xn] ARBERNBER. KEP 2 EhiEs, 84
REEMEFH R L8 H 3L

3 nE
1. &feF[Xli aXn]a ai,---,0an € F.
(1) ﬁEﬂﬂ f = Z Qs .y, (Xl - lll)":1 s (Xn - an)i", Qjy..g, € F,

i1, ,in 20

(2) ﬁu% f(ala ’a"n):O’ DIIJ

F=2 (Xi—adgi, gi€FXy, - ,Xn);
i=1
(3) WEM: (X1 —a1,--, Xn —an) & F[X1, -, X,] B—MEAEH.
2. R F* FRFTHREE.
3. | F REWE, iEH Fr FHEBNFEBRALM.
4. iEH {(a,0?a®) € F3 | a € F} BR—AMRYEE, B {(a,b) € R? | b=sina} &
AL
5. BV, W £ Fr ¥, i

V=WeIV)=IW).



