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RLEAEFRIE O(X), A EMBLE ¢ @ X — YV W NEFEREFE o : O) - OX) (K X 1IARITE
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BRIV SRAE N 5 LASHIANT L7 S M 8 SRS 2 TR). EE R 5 A 38 A R Bl R B AR G T IR R S 1 SR AR 4R
RO AR K ERAR, AR KRS 25 58 A SRR A 2R 25 7 E AR B BRT-IR . 1T 7 K A8 4 bR () (1 34 [R1 25 ) 3 SR AR
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SpecRy [FIfE. IXUEHI & KA H IR 215 A B CLE B IR AR 5 ) R AT 0 BEAE R A At b 22 5] N Al o 5
FMIRZE ST A N EE R, TRFEBLEWZ (W [ER2.1]) KEEAFL.
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W A YA S AT (1 (R S 0 S Ay b LE 0 o O 2 R R A ST, DL [19112.6]). e, k-7 S A i ]
S HBIRN k- D7 R BETEERE. T2 FTEME AL 0t Fe 22 S i i B i

1 EiEm

JERM . RBh N BT JEBERIR G DURAE LTS5 Uk i H TR, R R HOA i AT 1945
- Jean Leray (15[, 1906-1998) A&, B G #2805 12 N SIS . iR ml vt v, LT A
C #2& BAMIEWs, BIfEAE C BIHES TG Sets HIESEE T, L A € obC XML WIRNILE A.

Definition 1.1. % X Z#ih=(H), C 2{uks. il Top(X) £H X F&ARFEXTELSLTKRE TN RT
fults, FX Top(X) ¥ C WA v/ X FEUEZE C hEFE.

Remark 1.2. fEXBERALE — i T 5RE. W Z : Top(X) — C £RUEEEEE C FHITE. Wk V,U
& X B FEBRE V CU, AKX C FM F(U) 8] .Z(V) KAE, iB1E Res), : F(U) — F(V), BN
(U £V L) BREIZSS. RV CU & X KIFFER fe ZU), % Rest (f) iBfE flv. X X KNI
T U, Wit Z(U) L T(U, 7)), MEFMIGRERN 7 £ U ER8E. ¥ 0(X,7) FuEih 7 .

NBGRTTAE, Z a2 & LA HIATEIEIC/E CRing, HA A R AH S R EF LT ).

Example 1.3. % X 2700, id €U) £ X BT U ERSE %S R 5 AR B E 22 R 28,
BV, U R X MIFTERL V CU, I8 Resh, : €(U) = €(V), f — flv. MAESCHIEA R T € : Top(X) —
CRing. 7x ¢ 7 X HEGREHTE, HEAHT A D(X,6) = C(X) & X BHELLREIR.

FURE UL, 2 M LT 3502 BT 22 IR 2% A RIS SR LAt RA A Jmy Bl el ™ m] DAME— A5 3] “ AR s~

Definition 1.4. & X @&#H7S[E], C &l 7 : Top(X) — C 2TE. Wi 7 RSN, X X 1
R4 U, U W EDS {Uili € IVBEIFELRINE U, 26N U) UK s; € T(U;, Z)(i € I), RE
silv,nu, = Silvinw,, Vi, j € I, WAFAEME—I) s € T(U, Z) 615 slu, = s;,Vie I, WK ZF 3 X EHE.

Remark 1.5. W 7 BT 0 X LE BLAR U =U, =1 =92, ZE U FIFEDSE {U}icr HFAHER
TE SIS PR S 7 (o) R e, L2 usE C RB0EEEL & L AZ a7 (2) = 0.

Example 1.6. #{ .7 2 20E X EREAEEE C THE, BE X KT 748 U, 4 U KO rEE8 X
T4, TRARG 7 & X2 Fly : Top(U) — C, KN F fEIF 5 U LIBRE.

W2 58 AR Y [511.3] g LIELLREBOA TR 2R, FRHUESE CRing FIZNIFE.
Definition 1.7. % X 22, Ox 2H EMZ. K (X, Ox) ZWMIFZE, Ox PHAHEHE.

Example 1.8. % X &3 k Fi%, X84 X MIFT74E U, 12 Ox (U) NUS%E U FIENREER, i
V,U & X MIFTHEE V C U, € X Rest : O(U) = OV), f — fly NIEN R EBR I, 04 3RA 153
AR Ox : Top(X) — CRing. HIENREN € L5 A= Ox &2 X EE, v X EIENEREIFE. X
) IE U] bR BIOR 2 SR i Aoy X B IE U RREOR. 25 k 2REHIE, M T(X, Ox) w2 X HIARARIE.



SRR k B % X, RIEWBREGE Ox(X) KTRA p e X WM KB AE RIS X /£
mp AR Ox . BAVFIE X 1 p miAOEH 2 HACE R O,(X) —IENEHRIA. AT L% X i
JESIN “REES " RMGE LT BAEL E M AR R AR EL.

Definition 1.9. % X 242, F SEUEEEEE C FHITIE, p € X. WRIERHKIR

Fp = limF (U)
AAE, WIFR 7, & X 1 p AHIZE. XHEMIERRE p IARITEE " TRR < U<V &V CU B3N,
HAKMH, XF p ﬁﬁ’]ﬁ A3k UV, MRV CUU < V), WXRE C &S Res), : F(U) — F(V).

Remark 1.10. 4 C = Sets I, .7, W[~ BAAHAIE: FHEES T = {(U, s)| U= ZpHIIFAE, s € Z(U)},
T EEXLZIERER ~: (U,s) ~ (V,t) HHKIFEE o BIFARE W C UNV i1 Res,(s) = Resyy(t).
BORUFXZE T FEMRR. BIEHE 7, =T/ ~. Lk C 2HuW;EE CRing, #AIE T/ ~ L& LH
FHRNACE S, WA X BT U, Z(U) 3 2, HE BRI ap : F(U) = Z,, [ — (U, f)]. DE%IE
(Fp, {au|p € URIFANEY) #ie F 1 p 2. UUsH# 7, 5L RARREMAESER, Rt W X fJFF4E
U br#TH s € T(U, 7) MRiZE 7, FI6EK (U, )], BA s ER p REIEF.

IRTRIA ] (X, Ox) WM p = Ox ), = (Ox), ZREH, TR (X, Ox) £ EEPMIFIE).

Example 1.11. £ [{#11.6] H3A1E B0 4075 18] B0 JE T BR$IES € T4 B, W RESIRHAE (X, Ox)
HHFEE U, 551 (U, Ox|y) A2 2.

Example 1.12. HEH k E7%E X FIENREAE Ox. X84 p e X, Ox EZRLNZERZS X £ p
RIRHEH Ox,p. T (X, Ox) 2 RMBH A, X BN FFE U EIEWRE s : U — Kk X IE N & 2F
(U, s)] € Ox,p. FIAKFRHT Ox, BN X £E p A IEN R #ZFIF.

B 7,9 R aE X _EREEEN ¢ RINHUR, RSN T 7 B ¢ FBEREEON 7 B 9 1S
5. Bl .7 2] 9 BSHE 2 T R It

n:obTop(X) = ) Home(Z(U),4(U)), U ny:

Ue€obTop(X)
HTHE X PHFFHEE V CU, TR H:

FU) —— 9(U)
Resy (?)l J/Resg (9)

FV) —LE 5 9(V)
RN Top(X) &/Nuls, Frbh .7 2| ¢ BIFTA SRR ES. aTH BRI S R E LTHZ R &

AokfEE] X _FROTRRIERS, iLfE Psh(X,C)(fE C BHIH R T, M54 PSh(X)). K X LHiAEHRMT
A TN X L (RSERS, iCfE Sh(X, C) (RN Sh(X)).



B .F 59 2miaER X ERETE Abel ﬁizulﬂﬁﬂiﬂﬁ’l}:’ n:F = G ERH, WAMREIE R E X,
MENE pe X, BEES n FREEEN 9, 7, =9, Eﬁﬁ?lx?ﬁ%ﬁﬁﬂﬁ A

A — 5 A
N e
FU) —2—— 9(U)

ay

v - Bv
Resy (&) Resy (¥)

FV) —2 s g(V)
Hh v CU 2 X WiEES p RIFF8EEE. Tx 2, n, KA 7, TRW (U, s)] TEIE (U, nu(s)))].

Proposition 1.13. % % 5 ¢ Z%TET]\ SlE) X _E Abel B2, AT n: F — G RFEMMNFTREFZAMZIE
il pe X, n BRHZEMEES n, : F, = 9, ZFM.

Proof. WEMIHE, RTKIERSME. & 0, 0 F, = 9, WA p € X RAK, HFERIES X WENTFF
LU, ny: ZU) - 9U) 2AME. BX s e FU) WL nu(s) =0 [EEpe X, W [(Us) € F, i
R ((Unu(s)] = 0, #H n, REESFALE p WIFAIEL V C U 13 Resi(s) = 0. TRFI AR R0
33 s = 0, XYL ny RS, BEUH gu ZHH, F t € 9U). XD p e X, FIH n, HRAEE
[(Vy, sp)] € Fp A3 (Vv (sp)] = (U, )], Fort v, 72& p BIFFARIEL FH UNV, BARE p HFEEHR V, Wik
nv, (sp) = tlv,. BN {V,}pev =& U MIFE R, TR ZARIEAE s € Z(U) E15 s|v, = sp,. T52 nu(s)
1E V, LRBRHIZ ¢y, . BUCE R FDRSHE A P (M — MRS 2 ny (s) = ¢, X VLA ny 25T O

Remark 1.14. [RIFEFUEB I RE A A0 4510 06 P+ 25 18] B30 2Rl oT.

MR TE X ERIELE Abel FEMITE 7 5 9 [AAAES n, WEENTFTHE U W RB R
Kerny, ¥ 748 V C U MME| Kerny ] Kerny #)HRRIBRFIBS, IATTEIZE Kern. FHift— P ERK
F.9 YIRIE, MGAE Kern 2z, KM, 1 X MENIT 748 U X REINRE Cokerny W HAME XTUE
fIR#% Cokern. HY .F, 4 HRRZN, —BIERIETUZE FIREZZEZE. Rl S RIZAIMIELE T Z1L.

Proposition 1.15. % .% & A%5E X FHUELE Abel BEEBERITIZE. WAAE X FEUETE Abel BEYEWER)
B Z MWENES iy F - .7 5 (7, Zy) W TR ST X _EEUETE Abel FHGEBEE @
MESH ¢ . F -9, FHEM—NEN ¢:.F - G 1115 gig = o, AIF B H#:

BN (F,iz) EFRMEXTHE—, KN F HEKRENE. 7 WHHEE (Z,iz) WHE 7 2INET
J : Sh(X,Ab) — PSh(X, Ab) [z .

Proof. BIZ MR I IR ME— A0 R IAE AR EE. (B4 X MIFTFHE U, @ X F(U) N

F(U) = {(sa)sev € || FuliHMESw € UAFAERMTFIRW C U5t € F (W) B s, = t,,Yw € W},

xzeU



W4 F(U) LA ERIINBEL g AT FIFT9EE V C U, F(U) TRATEE (s0)ser BE (s0)aev € F(V),
SR BRI 7 F(U) —» F (V). HILATE UEER T F : Top(X) — Ab. FHRIE X L2 #
RZ.ATHIF T8 U METFE R (Ui € I}, f; € Z(Uh),i € T3 filvou, = filvino,, BAEX f = (s0)scr
WALH o € Uy W s, 0 fi (L3RR « SLOPIRE. 1P BOSE SN f = (s0)ver EXAELEL [ € F(U). 1R f
RS BIAE R fly, = fi,Vi € I WMRIEAT g € Z(U) W2 glu, = fi,Vi € . BAEAN 2 € U, % z € U,
W g 78 o Sb RS fAE o Ahori—5 XU £ ORME— T RIREIERA U LR £ TE, Wik 7 B2 T
f5E LRSS is 0 F = F RGN X WIFTHE U BEMBRE isv: FU) > F,5 > (sp)rev B
i F(U) MEL, W (50)ecr € F(U),Vs € FU)YRW =U,t = s HIT). Fibh iz o R5E LATRINBE
A, IFH 7 WAHERT X (FF 45 V C U A RS

F(U) —=— F(U)
Resgl | lﬂ[f
F(V) —25— F(V)

Fibh iz « F — F RWZERAREHR. TEWZEEHN ¢+ F - 9, WA 2 € X, ¢ FFEAAS
G+ T = G, [(T,0)] = [(Tpr(v)]. FHFHEWERL iz = o MEN ¢: F - 9. [FEFTHEU
M (sp)eev € Z(U). WA z € U, 1Y F(U) W5E X, FE o B W, C U M tx) € F(W,) 13
(@) = S, Yw € W BIKIIR 2,y € U W2 W,.NW, # @, B4 t(x) M t(y) £ W, W, H8E AL 8 ZFAH R
I ow, (t(2)) 5 ew, (t(y)) 1E W, NW, AR ZEARTE, FIH & BREEFAER ow, (t(z) 5 ow, (t(y))
£ W, "W, ERIREAARE. BTl (W, eer MK U BIFFEHE AT RGAEM 0 ¢((s0)zer) € Y(U) f#15
O((50)zev) ERENTFTHE W, EHIBRHE ow, (t(z) OF BT EERIE 3((s0)ecr) MHIERKIBTH L 2 (U)
SE SLITFFEEIR (W, eer HIEHD). BIRAE Gy : F(U) = 9U), (s0)scr — ¢((52)ecy) F7E XA BRI INTE
SIHH ¢ ARNREN. NEA s e Z(U), H ¢ M8 LEBMEER ou(s) = ¢((S2)zev), FEUH Gig = . &
JEAEW A Giy = o B ¢ R, WEEEEN ¢ F - G WL vig = gig, WA T4 U
MU R s 85 ¢u((se)ecr) = Yu((82)zev). FEL (to)sev € F(U), TAS © € U FAZLETFARR W, LUK
W, L# g(x) 15 g(2)w = tw, YVw € W FHUH Yy ((s2)ecr) = u((s2)zev). ZH Yw, ((tw)wew,) =
bw, (9(2))wew,) = Pw. ((9(2))wew,) = Gw, ((tw)wew, ), B Yu((s2)zev) M Gu((se)zev) ERANIFFHE W,
FIRFEIFEE. BF (W, eer & U BITFES, FTURIH ¢ BRI R LEE R Yo ((s0)eer) = Gu((S2)eev)-
B oy = Yo X X PHUEFFFF5 U oL, HIE S ¢ frE—. O

Remark 1.16. W% 7 AGHE X FE W .2 =7 UK iz NESRFHEMLELRNTES.
Corollary 1.17. & X &4hFh=30E], M Sh(X, Ab) HAEMESIFERE.
Proof. & n: F — 9 & X LRENEN, % € £ n MMHRZEREZ, WSS I 758 U M2 Cokerny,

MNFTFHEFE V C U MMNE| Cokerny F Cokerny HIHAFSERMHZE, Hid 7: 9 — € ZIZRZIIbRE
B, FATFTAE U WA mp B, TRV (€, ien) & n f£ETE0ET R

¢ g

n g s
P

F




B ARYEFEBE E I YR 0] 5 i S22 0BG epic &, B4 X L2 o2 MBS €9 — o 1% &n = 0.
Mo m E XATRIEESH €6 — 0 18 € = &n. HltEHERZIERERIEE € : € - 2 15
Ciw =€ TR &=CEigr. B (C,ign) £ n EETEWETHIRE. O

FEBATH AN 2 W RELBES £ X - Y WSR2 ERT. X X BE F, Rk
LAY BB f(F): AR5 Y BIFTHEV, EX L(2)(V) = Z(FHV); (R4 Y WIF T4 V C U,
fHV) C U, BB RGBS Res), () - Z(F71(U)) = Z(f1(V)), 4 Res)_,(})) i24F Res)
FL EE Res) « f*(F)(U) = f(F)(V), TRAJBUZ [.(F). BH F RE, B [.(F) 0ELHE
BT f.(F) WRMEAE. HIBEINE £.(F) WA 7 W f IR, R 20058 X, 12T X
LRMES 0 F — g WA LLEARIMBL f.(F) Bl £.(9) WSS £.00) 1 f(F) = L9), R Y FiA
TEFHE VR R 11 vy RIS RIS IR R T £, - Sh(X) — Sh(Y).

Definition 1.18. % (X,0x), (Y,Oy) Z2BRH 2. WK f: X -V BIESMHH [7: 0y —» f.Ox 2 Y
PRI S, WK (f, £7) ZRHE20E (X, Ox) B (Y, Oy) H—7SET.

W (X, 0x),(Y,0y),(Z,0z) ¥REIAAE, WAES (f, f#) : (X,0x) = (Y,0y) fl (g,9%) :
(Y,0y) = (Z,02), GHESLEMY gf - X — Z ULIRZHES (9.f7)9% : Oz = 9.f.(Ox) = (9f)(Ox). X
(f. %) 5 (g9,9%) WEHA (gf, (9. F%)g%) : (X,0x) — (Z,04). @it EEHELI0E A &1 FR 7% 8] 2 18] 25 5
P& RS S AE B NI T N (X, O0x) EMBEASE (1dx, lo, ). HEAEERE (X,0x) 3| (Y,0y) 1)
SRR RIS E S, BT (IR 25 0] 96 F B3R 5 RIS 5 DA £ iR T B, RO IR ER 22 (813 i

Lemma 1.19. 11:R (X, Ox), (Y, Oy) & FIRIA 2R, WARFER Ox(X) = Oy (Y).

TNHBRATE R R 2E]. % (X, Ox), (Y, Oy) 2RI, W2 8 2 W pas (f, /) -
(X,0x) = (Y,Oy) W @XEM p € X, R ERIRFEZE (F#), : Oy,p) = Ox,p mEFEZE (W NHE (5]
H1.20]), AR (f, f#) : (X,0x) — (Y, Oy) NEEBMIAE 8] Z B BY7S 5.

Lemma 1.20. % (R,m), (S,n) &3 #FEHIF, W f(m) Cn PWREZME m= f"1(n). & f SEEBEE.
Remark 1.21. X% f(m) Cn FENT m C f~(n), WENT m= "1 (n).

AR5 J5 B MR 2 18] 2 ) 25 55 1D 58 SCANKETS H J) i A 2 18] 22 1) 25 5 P AT 9 Jey BRI 22 1), BRI e i A
JRy RV A 22 ) g BRI 25 18] Y s (1) 1 Y b, AN TVl (AR AE TR S S A2 R B A 25 S i 81 7).

Conclusion. AN T HUZFIMES (€ X1.1]) PAEAHIRIEAARAE ) 51 Wt 25 7 3 4123 (8] i BTG 1 SR B
T 252 R KO 15 FE PR i it SR ] P AR TUZ BT ((B11.3]). FRATTAT AR Fh 0 2= R) B B TUZ AR Z 45 7ok 7
TE € S TUAT B A3 07 (8] BN TF 1B BB B30, BA L5 0 R AT 1B 8E XS B ok 2088 1] 1)
BRI, R TR R )E ([5E X 1.4)), K5 mT DU #6127 )b 3% 258 ok 50 ) e A6 1 o 37 DA
fife: WIRIRINZN X W48 U AHES {Uli € 1}, BBAmREGA U, FEAESRE £ 2 E S8R5
W { fitier 12 B A I/ AAH R BUE, 82X PELL KRBT ME— il U EREZL R A, B8R
] BRI ERELLREON (X BRA N4 RIE S, 7T RS T 75 ERDGTE R 8R4
DI R R ) BURT SRR T A T T 4R B IR R B ([111.8]) ERRE AL E B 1. B S R A b7 A
AR T g RALZERIMES ([ X1.9]), &R T0FFT LA G Jy e . 51 a7 S5 A 0 1 0 BR BOA R AE 45
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JE AL R ZE RS RRAE S E FAC R B ([111.12]), X2 AE45 T AL 252 1 U= B 24 24 HLA 1% mi & i
. RS TZ AN AR AL bR T, PRI R 1)) B AR AR T 45 (T JR IR0 s, b 2R e sE dh A A b
f (F) JZ3uws. 8L (Al 13] W] 0z 1) 02 R A 2 HAN 2028 000 S 8 R 25 1032 R, 302 2
AE B R R A BB AR VRN SR, A [ fLL15] RO TR INAERER, B E TR B ¢RI
W 22 VB KR A BRI 77 BRI S BRATT 41 7 TR 22 R s 5 J5) A A 2 8] Vs .

2 {FSTHLH

A H AR B L8, SINFL RS E— AN AR S5 21530 A 450 )= 1 3R R iy B 20 3E.

€ & X8I R, & R W ZE SpecR, A& SpecR EFI—MHE Ogpecr 815 (R, Ospecr) 7
JEBIRIF 2 18] B Ogpecr IR 2244 T(SpecR, Ospecr) = R, HEZHE CLL4S R TG MEHER (€
#2.1]). LFIEBHAICEK a € R XM X = SpecR HIIEFE {P € SpecR|a ¢ P} N X,, H W {X.|a € R}
& Zariski M —MAINE. 2 FEWIERHE Ox 22 T(D(f), Ox) = R,, Bl R fE70E o AR X
LRI R, JF BIRNSE B8 L SCHIRTE0E 5 05 5 BT g 2 s o B ) (W, € #2.5]).

PAEX A X IFFEE U, € L Ox (U) NIA TR FIR KM s : U — [ R, HMRMES:

peU

A p e U, 145 p MENFAIR V CU UKk ae Rose R— | q 813 s(q) =a/s € Ry, Vg € V.

qeVv

BIBUH s : U — [1 Ry Rl Lalonhgi—ana, b [] R, R {Rylp € SpecR} BRI
S

U

U
Wi R, E‘J%%T@ﬂﬁﬁﬁiﬂﬂﬁﬁ% Ox(U) LE@@Z%@%%’F@. XX ENMFFEE V CU, ARAK

BREIBST Res) : Ox(U) — Ox (V). @iz LHIEA KT Ox : Top(X) — CRing. RNEANHTHE U XM

1 Ox (U) HI5E SGERERR, A S IAIETE Ox WeMEAR, 8 X EWZE. MZ xR ENERE.
THIEATU (X, Ox) &R E, 3 H Ox ATEBL4E K& X588 R.

Theorem 2.1. & R & & LA #HIN, X = SpecR, Ox sl e XWER)ZE. B4
(1) MEANREAE p, 2 Oy, & R, ZFRFAH, i (X, Ox) &R 7H.
(2) WA a € R, FIFE X, XRME LZEIR Ox(X,) = R, Al Ox(X) = R.

Proof. (1) [E& R MIZEE p, HhUEB ¢ : Ox, — Ry, [(U,s)] = s(p), X2&EXEEMAFL. FEH
R—p FEANICEK v XN Ox, FHIAETC (X, 0/1)], HIAFEE R = Oxp,a = [(X,a/1)] T R—p FILHR
MLE Ox, FRIATH G, X B o/1 EBS o/1: X — [[ Ry, q+— a/l. XHFEFHAFS

qeX

Y : Ry = Oxp,a/v— [(X,,a/v)],

Hrfa/v: X, = [I Rq,q— a/v. BHRAE ¢ 5 o ZELWHIBRY, SERFEY Ox, = R,.

qeXy

(2) [E a € R, HAFEE R — Ox(X,),b — b/1 ¥ a BIERECFEIZE /] 0 ANZARSEFHES
Y R, — Ox(X,),b/a™ — bla™, XH b/a™ € Ox(X,) Tk X, PENREHEBE b/a™ MBS, T
R o RHG. R b/a™ € R, W b/a™ f& X, EEBY, WA p € X, WL anng(h) € p, XHE
anng(b) = {c € R|cb = 0}. Bk V(anng(b)) N X, = @, #Mi a € /anng(b), XV R, + b/a™ = 0.
WJGIUE ¥ Ry — Ox(X,) RS, EH s € Ox(X,). s KT o FURHIHE 5 NP5
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Step 1. HAEWMALE ui,..ou, € R X, = X, U---UX,,, H s BN X,,(1<j<r) EAIERHN
a;/u; BB IR Ox BsE X, X, WRA—EIFT8E {U]i € I} MIF, BESAD U, b s B ¢ /v, Hrp
v; € RIHRE v ¢ q,Vq € U, BN {Xo|b € R} RFEWEMIHINE, FIOA U, IR N—2 X, 1FF, Brolnl
AR U, BRAEIE, AN U, = X, NIt X, NV (v) =2,Vie I H X, N {Xy,|i € I} 2. T
bi € \/(vi), FTUMAEAE d; € R RUIEREEL n; 1845 0 = dyvy, XHB d; ¢ q,¥q € Xy, FTUL s ERA X, EATE
TR cidi /U] VEREE] Xy, = Xy, UM w; B3 b, a; B ¥ cid;, TS X, RS M RIEAE A IRA
ui,..,u, € R X, = X,,U---UX,, HsEHNX, (1<j<r) EAERA a;/u;.

Step 2. XNEFD X, N Xy, = Xy, L, s B ai/u; 5 aj/u; WIERZRTTH, #l Z ATEIR o 5 R m]
%DT:E Ruiuj E{j ai/ui = (Ij/uj. JktXﬂLJ:JZEEE/‘] 1<4,5<r, ﬁ?’fﬂf%ﬁl Ei]‘ 1%?:5? (Uiuj)zij (aiuj - ajuz‘) =0.
WOATE TS 7 K ERE AL n 849 (wiuy)™(auy — aju;) = 0,V1 <, 5 < 7. A ul™ Bk u,, a; B ula,;, WTH
X, =X, U---UX,,, s B8N X, (1 <j<r) EAIRRN a;/u; HIFHZ au; = aju;, V1 < i,5 <r. FiH
{X,, Y, i X, BBAETE 21, ..., 2, € R VURIEREE ¢ fH43 ! = 201 + -+ zoup. 7 b= 2101 + -+ + 2,0,
AN 1< <7, uib=ajzius + -+ a;z,u, = aja’. XU s A X, ETRA b/

LRI PHE, 152 o (b/al) = s, FTEL o T O
Definition 2.2. 15 —ANJ5EIIA 7S (8l R AFAE S L ZHI R A% WAE N R [ 5 (R, Ospecr)
[FI), B A% IR B IR IR 2 (6] e — MASH R, B & Z58HIN R AR HER T Y (R, Ospecr). PRETH
477 55 R TR T ) FSCFY J B2 22 [ Y s 1) 41 Y 0 9 A ST AT ST .

Remark 2.3. W R T, K HFE &8, N7 SRR = 8.

[EEE2.1] PJ— AN EEHR R R L E A T 451E .

Corollary 2.4. WIRE XAZHIF R, S REMFRET MY (R, Ospecr) M (S, Ospecs) [, 4 R~ S.
Proof. M [5131.19], XK Ogpecr(SpecR) 2 Ogpecs(SpecS), M [ERE2.1] BIA]. O

REAE k EOIRFETERE S kA B AR R 2258 3 AREOTE W (R g o BUAJ7 5 7R P AR B8 ) 7= A o o 1) Y
XAy, TR S FAR W7 S R TR S R S5 I T8 K A SR T W AR Y
Theorem 2.5. 7 L AZHIN G4 5 )7 55 WETE T 05 42 Tu W X5 1.

Proof. AT SHBETEJamE A BT A T W (SpecR, Ospecr) MR HBIRIA 723 [0 44 L 41605 C A0, BT DAL
WEAZE IR ARG C 5 CRing ZIAITEREXT (R, T 11 26 A8 H 4 [A) 065 0R 1, P58 10E S SIS 2 R B8 1
Step 1. EACULIGE—HARMIEZR T F : CRing — C /& F(R) = (SpecR, Ospecr). 5 FIAZ 34 ] [H]
A f: R — R WHAMIEFESMS f*: SpecR’ — SpecR, Q — f~1(Q). XF SpecR [HNTTH V UK
Q € (f)NV), HERMBHEAS fo : Ry) — Ryrafs = f(a)/f(s), WARIEEWE LAHENE XL, 7
%B]aﬁﬁ {leQ € f_l(V)} B%E“Hy%%# (f*)#(v> : OSpeCR(V) — (f*>*OSpecR'(V) = OSpecR’((f*)_l(V))7S —
(FRV)(s), KR (f)F(V)(s) B fH(V) BEADREAR Q IR fo(s(q), HH q= Q). HEIE (f)*(V)
FE 8 LA B FEZA I H

(f*)* : obTop(SpecR) — U Homcring(Ospecr(V), ()« Ospecr(V)), Vi (£ (V)

V €obTop(SpecR)



FERT Ospecr Bl (f*)«Ospecr HIEIRAEH, XU (f*)# 1 Ogpecr = [*Ospecr MR RIS
Wl (f*)* BIE AT RIS REAS Q € SpecR, q = f*(Q) LA q HEFTITFARIE VA T ik s #e &

fa

N "

OSpeCR<V> w OSpecR/((f*)ila/))

R, R,

EH Ry = Ospecn, (@) By = Ospeerr,os PIE (f*, (f*)#) © (SpecR, Ospecr) — (SpecR’, Ospecry) A5 HIRIA
U2 A S, TR E X F(R) = (SpecR, Ospecr) FXHEM MR MFRF f: R — R 0 b5E X
F(f) = (f*, (f)#) AI§¥45 %K F F : CRing — C.

Step 2. THRIGUEFT &K F : CRing — C s uWix . 45 C e X EEA R F 2R TR T,
WOLTIUE F 2 MR £, RIS F @ HomeRing (R, R') — Home ((SpecR’, Ospecr ), (SpecR, Ospecr))
R, JBiE F s, mRAEE f,g: R — R W2 F(f) = (f (%) = (¢, (g")*) = F(g), M4
H ()% = (¢)* FIFEZ (f*)#(SpecR), (¢°)# (SpecR) : Ospecr(SpecR) — Ospecrs (SpecR’) FH[H. @it
[EEE2.1) ATERIAFE R — Ospecr(SpecR),a — a/1, FTLL (f*)#(SpecR) = (g*)# (SpecR) £ f(a) =
g(a),Ya € R, Bl f = g. SJEIRIUE F 250, AEBURRIAFEL (h, h7) : (SpecR’, Ospecr’) — (SpecR, Ospecr),
LIRS ¥ Ospecr — haOspecrr, BT h = h#(SpecR) : I'(SpecR, Ospecr) — T(SpecR’, Ospecr),
&8 [EF2.1] TERFEZ ¢ : R — S, W2 h {844 a/1 € ['(SpecR, Ospecr) (FE T'(SpecR, Ospecr) It
REHRBEZMIE) BE p(a)/1 € T(SpecR’, Ospecrr). HEI R KRB Q, MAXENT Ospecr.ng) TILHR
(U, s)] F14E h(Q) BITFEIE V C U 15 s ££ V. EW[ERN a/v KB, JHETTAN h# Frifs S0 25 2 8] 1 [F) 254
[(V,a/v)] € Ospecrniq) BE [[(h'(V), p(a)/¢(v))] € Ospecrr,o- BN (b, h#) RFHRIRIABES, FrLL Ry, M
—RKRIEME Qo = {v(a)/e(v)|a € M(Q),v € R—h(Q)}, HILEFE] p=1(Q) = h(Q). H Q MALEMH Lk
WHZ ¢ Frifs SRR AELBS o g2 h. BTIHER] p* 52 M RS [(V,a/v)] BRI
[(W2(V),0(a)/p(v))] BITEE, AT EZITERIE (0*)% = 7. FTLL F(e) = (h, h¥).

H IR RGBS F - CRing — C, 456 C 2 S MR B 41 Jams DL LT S BETE 1 e SUAE1S-4518. O
Notation. 475 EH 7 FMEIE & HEN & LM R YE BFIAREDT H Y (SpecR, Ospecr) B, fiiic A SpecR.
Example 2.6. % X &R k L%, Ox 2H EIENREIFE. 2 ic&rt (#1.12]) HiH (X, Ox)
IR E. FIE X PIAFRIE Ox (X) Y B SpecOx (X), H4 SpecOx(X) HILHESE X 1
ANF LA F IR —— X R, AT A s S X i ——X R, SIIESH A FEIE X = maxSpecOx (X).
—fEH (X, Ox) KRR, Bl EHNEL X = C, EaAAn 730, RIAAAES MY SpecR 1§
2 (C,0c) Hz Ay, MAFMR C = SpecR, Kt R MER N(R) f£REAE. #MmAEE C RAAEFED ST
Zariski 2N, X5 C h i mELHTE7E.

Remark 2.7. IR X hri p Wi {p} RIWEHLE, WK p &2 X H—=.
Example 2.8. % R & & LI, WAL SpecRz1, ..., x,]) & R £ n ZEAHTEE. 2 n =1 B

SpecR[z] A EZ; 4 n = 2 WK SpecR[z,y] 2AHFHFE. R R = k =B, MZ M52 6 k»
FHEE, SpecR[wy, ..., x,] “HHA” T k"™ AR B s AT 2 TR AR

9



Example 2.9. FEiHIE X = SpecR PEMHETE FTE X, FIEF RSB EEFEM (X, Ox|x,) =
SpecR,. FHJERAAIRAEMS X : R — R,,b — b/1. {EH [EBE2.5] FHTEBEXE F ol 15 725 [ A& 5
F(\) = (\*, (A\)#) : SpecR, — SpecR. [FIA \* S SpecR, F| X, Mh4hFEIRE, ArCArrE F(N) RS 9055
MUY SpecR, % (X4, Ox|x,) BIAS, ZASFHIXNIAZE Ox|x, 3 £.Ospecr, MAH (HH ¢ : SpecR, — X,
2 N IESEINER) £ A p € X, TR EFESAFHERM R, = (R,),,. IAENH [fr1.13] 7]
3 F(\) BRI MY SpecR, # (X,, Ox|x,) BRSNS 2 R, 5 (X, Ox|x,) 205 HE.

Remark 2.10. FULEERTGIHREY X (9554 p AGEERATEAEL V, (64 (V. Oxy,) DTSRI,
SR BT AR A RS A TP 10 TL TR R, T 2 Tk R A DS A 6 LT

Definition 2.11. % (X, Ox) &R#MMATFME, & X FETER X = J U, 1784 (U;, Ox|u,) 205
T, JUFK (X, On) SUER, X 2 SUREESIEL. 5974 ETP A6 1 0 5 SO 2 T 4 -0 2 X MR S0,
Notation. £ 3 RIAEHEHIL (X, 0x) fiEH X.

Lomma 2.12. B X & AHBIRAE I, M X RROGS ALOCY X B8 S TEAS U 18 (U, Ox ) R0 B,
Proof. F54 P B 3L, B2 S 4 T T 0 (s AT 2 L . [12.9), -
Proposition 2.13. ¥ (X, Ox) M, MALATFTHE U WL (U, Ox|y) B, 75 U A X (TETHER.
Proof. KU [31582.12), 5 SRR A AL RBEIE: 24 FL(L 24 S 2R 3 2 O T 9 B -

Remark 2.14. WRME X KIF7&E U AEATFFRIRE S5, R U ZAFHFFER. RiE [$512.9],
7 S RETE 1) BT 05 6 0T -1 BRAE 2 & W OB T SR A5 1A (0 — SR 4h . TR S5 S MR 1€ A5 3145 € P
BT U7 5T TR R 4. R X BT & {Usier WA U, & X B0 7808, TR
{Uitier & X W—MAHAES.

FEATT i Ja A 1 A 45 e TV _E ORI LA K 45 5 A2 3 B T

Definition 2.15. ¥ X, S =ME, ¥ f: X — S BEERIKSSH. 7% (X, f) & S B8R S-#if, XK
S f WFONEERTSES. R S = SpecR =& H LW R REKIVIMBIE, 7K (X, f) BAZ#A R EHIEEL
R-#H2. w (X, f) 5 (Y, g) ¥4 S-BUE, WERBUERIKIESN h: X — Y 2 gh = f, WK h & S-#RRE7S5T.
FTAT I S-MAE LB S-BEFEAA BRIRNEE AR -4 SE .

X— " L,y

N A

528 LAZHIA K, WSHTAT & L8R A, RLHFAS o K — A S A B KRB, k2, 1
% K-ZHARE A FESHAE o K — Ak — kla. BT K-ZHARBAR LEERFES o K — A W
R f:A— BREATHIFEKAFRR, SFRHEBS 0 K — Ajas : K — B, f /2 KRS S HALY
far = ao. FHEBATEH K-SR S KA ARB0E W A1 AR 6 5 60 5.
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Theorem 2.16. % K &8 X3 #H, it K-CAlg /& K LR EGE;, K-AffSch & K-#EEE;.
XK T H : K-CAlg — K-AffSch: Y&~ K-AZ#AVEL A, id fa : SpecA — SpecK M [AZS
aa: K — ATE [EE2.5]) Hyawx il FAEH FERMGEMIESH Faa), £ H(A) = (SpecA, fa). ST
fif K- HREAL ¢ A — B, W ap = pay, XiFEF fp = faF(p). EX H(p) = F(p), 4

F(p)

SpecK

IAZHMARIE T F(p) : H(B) — H(A) 2UiISMERET K-MEES. Bibl H 2@ AN R 1. B4
H : K-CAlg — K-AffSch & a8,

Proof. 56U H AR T, AE K- % (X, f), "IAW % X = SpecA, f : SpecA — SpecK. KN
[EH2.5] fRIUE T BT F 2R T, FTUAFERFAE ax : K — A 1S Faa) = f, B aa 7 A UE KRB
(X, f) & H(A), 8 H ZAFUHER T MU T E U XMER K283 A, B, H : Homg.cag(A, B) =
Hompg_assen(HB, HA), p — H(p) = F(p) X, TIXH F 28 S0H RRAE. O

Remark 2.17. FO9EAIE k _EOTSRIERE S k-0 3 2 S BB B [0 47 JE W0 8, MUz e 3R] k =
77 58 752 T T RS SR RN - 017 S T Y .

L [FEF2.16] FTLAE B, BFFCASHIR K LI MY AR R AR K28 B R, 3O LA 2] 5
PARBCZ I 2. IR FER, T LA S AR A B REER AR B U SE 8L “ e se i) . 4ot 22 T AR B
O(k?) = K[z, y] A RTHHFIH K2, ABARS ¢ € k*, ATLURAEAC AR O, (K?) = k(z, )/ (vy — qya) BN
FiEAS B ), — ks O, (I2) FROVEBFEE. 24 ¢ — 1, iIZAE5TIAREIN “ S IR 2 O(K?).

Conclusion. A7 /eI & L2 HHF R 1 SpecR & X T 3 F4HZH13 (SpecR, Ogpecr) W
FRRFR A3 ] (€ #E2.1)). A D(SpecR, Ospecr) = R, FTLAZR M EISHZE S TIHRRIPTE S G R, K
Hi, AR IRIR B S L3 R 1] i RIS E, (R0 45 M0 2 I 3 M 7E R M 2 SR Pl SR ([HEvR2.4]). AR %0
Bk AT ARTEE S L0 2 R AR BRI 1 SRR, [ ER2.5] M L7 T 2 B R B
B B — AR TEE I, 0 R S 2 15 2 B A LTS, b T AR50 B b 0 S n E A BB £ A
CHE WA R e R, 7 DA S0 S5 ST S BT RS 23 I JF AR 1 98, R 0 5 A B R e 1 S 7 5 T
JEE 2% ) ) — A KR AR 5 R A2 B AR R R T 3 LA 1R R R - B —— W K BB 56 T 5 R 25 FR R AR R 4
CERAR. [1912.6] T8 HEARKEE b IF T 5RO 2 B 00 2 ER R 20 SR B 2 D — A R 0 S R 2K
TV SRR R, ATV 2 S5 B0 07 ST 1 ([51302.12) ), I FBETH [R5 AN TF -8 FAR 4k AR 25 40 2 RO FF- 11
T ([fr2.13]). MR HFTA 075 TT TR A — R ANE. SR T 4 e WY b IR LA R SS 48 b f R
T, [FEE12.16] 72 W14 5220 BRI WG 5 1% 50 e b b2 B R BT BE )75 14 AR 0188, b AR AR, & -
07 5 A W TR S M RN T 077 ST AR TS Y0, b T ZE M TAME 2 R0 9077 51 7.

SpecA SpecB

3 EAKRMR

U SRR 2 T, MIFRZ M R, AR RS R, AR Z M. Bl R 2 2
UK. AR B2 (B AT 2, MIFRZBE AT, BRI AN rT 29 MEY o2 1 m .
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Example 3.1. §i$#J¥ SpecR AT ZIH2 HAY N(R) & R PZREAE.

Definition 3.2. WIRME X FEMGHITERS (Ui € I} #8384 T(U;, Ox) &3 Noether 3, MFR X =&
J5EB Noether #if2. W —IL X Z2HEN, WHK X & Noether HEifZ.

Remark 3.3. RN TEWRTH AR Z MR FEE S, WS RASGHLHER. FUME X 2
Noether #E/% 4 HAUCUAAAER RIS & &5 {Un, ..., U, } (5584 T(U;, Ox) &35 #: Noether .

Proposition 3.4. FEHMEE X = SpecR, M X 7& Noether B/ 2 HAV Y R 232 #: Noether .

Proof. #8%% Noether MEFZIR @ 3, R TR IAELE M. B N1 [5133.5] L& X FIHNE MR HIAFE a,...pa, €
R {§13 SpecR = X,, U---UX, HEA I(X,,,0x|x, ) & Noether . 752 (a1,...,a,) = R. FHBEH R ¥
FEATEEAR T /A FRAZRUHIRAFE] R 1) Noether Y. YRS R, 2 T'(X,,, Ox) /& Noether ¥, FrLA I,, /E N
R,, "EAEEBRAE R, DR [512E3.6) fE501 T 2&ARAMM, Ll R /& Noether 3. O

Lemma 3.5. W U & X = SpecR Wi 8K, Hild T(U, Ox) /& Noether 3. NXAEAT] FFF4E
X, # 2 CU, T'(X,,Ox|y) /& Noether 3.

Proof. WM, fFEZH Noether ¥ B FlSEEKIL 2 W [F44 (b, h#) : (U, Ox|y) — (SpecB, Ospec). W
A C SpecB Z&H X, = h™1(A) #EMIF 48, WA FdA#AE:

X
Resy;

F(X» OX) E— F(U» OX) F(SpeCBy(,)SpecB)

Resgj( l
R% l “

F(Xa7 OX) W F(A7 OSpccB)

h# (SpecB)

ZH p# (V) X} SpecB WAL T4 V #AKFE. W b€ B 2 T (SpecB, Ospecn) Wi /e h# (SpecB)(b) #& a
T Respy W% @, FiE A 52 SpecB W b ERIEFFHERES R, = T(X,, 0x) 2 T(A, Ospecs) = By(N
[EFE2.1]), #mfFE I'(X,,Ox|v) = ['(X., Ox) = R, 12 Noether 3f.

18 Y = SpecB, T EZWIE h(X,) =A =Y, il p e X,, W a/1 FIXIRH) T(X,, Ox) T p
fH2 R, HIATITT. BN (h, h7) 2RI = AN, e kS MR #El:

(h*)p

BSpecB
ay

# ec
U, Ox) LT BpecB) I'(SpecB, OspecB)  pa

! |

F(Xa7 OX) T F(A> OSpecB)

Bh(p)

ZH ae (U 0x) £ ay FIMEA a/1 MPLT(X, Ox) FELE p HUE. FEEER] (), 2R, el b/1
XTI T(A, Ospeen) THGHTE h(p) HEMEHE AT, XU b & h(p), T W(X,) C Y, RZ, WS p € SpecR ff
3 h(p) € Yy, M4 b1 SR D(A, Ospecn) THESEE h(p) AHUE R By TG, KL a/1 X3 DU, Ox)
PR AE p AABUE AT . XK a ¢ p, Bl p € X,. FTCAH b Z2FREMER h(X,) =Y. O

12



Lemma 3.6. % R &% A, a1,...,a, € R 2L (ay,...,a,) = R. MR R M 1ERA o ERIRIE L
PR R A M, 1E8 Ry, - BRAERL, W M 2 G BRA R R-AE.

PTOOf. &/l\ Mai 'ﬂzy\j Rai—ﬁﬂﬂﬂ :E“/a?“, ...,xi)ki/a?i’ki Eﬁfc 'La N % {ll'ij|1 S 1 S T, 1 Sj S ]{31} EEEEE(J
M B R-7HL WA N,y = M, V1 < i <r. BEAX R MRANREE p, HAFEEND o AE p 1, FTEL M/N
TEBARIA p AH)JRFBARTH, XU M/N = 0. %5, M = N 2 HRER RAS. O

B ATHIA R AUIREMREE, Bl R ZFF3, WK R ALK,

Definition 3.7. & X RME. WARMLM p e X F Ox, ZLMI, WFR X ZLUHR.

Remark 3.8. 5 WAWMIZHIT 7ML (12 [frii2.13]) 52010, 18FEA T L2 RTE R B .
) i ARUERE T 2T AN BE R i 44 0 iR A

Proposition 3.9. &% X &ME. 4 X 2LAMMTEM R EX L X AR U W2 T(U,O0x) &2
IR, SHgE—0 X RBMIEMN R LR X FMEAEHEE T4 U i T(U,Ox) %X,

Proof. W U ~RAWME X WHFTF5H, 8% T(U,0x) THRATEEZEET f, W " =0. WafFfEpecU
513 (U, f)] € Ox,p AEFR (BRI, U TR p WRAE p WPV, 845 f|y, = 0, FIF R 1F15 3]
f=0). T2 (U f)] 5HZE Ox, H—PMEFFEET, X5 X 22MWBETE. k2, WRME X 2T
T4 U F#IHSE T(U,Ox) ZRAIF. AEA Ox, FIREIT (U, f)] #RAALEEEE n fp BITFAR
WV CU G fly = (flv)" =0. B T(V,0x) ZRALKEE fly =0, Fik (U, £)] = 0. # Ox, L1k

AR X REBME, Ba X PEMEAESIF T8 U E AT ARSI TR AT L), Bt AT
TR U #2 B, RN RFHE I(X,O0x) RBXESR X E=H T4 U SHRKHT T(U,0x) 1
HNEX. B f,g € D(X,0x) W2 fg =0. XEEGEMER [(X, )] & Ox, TEZFTHA p € X EA]
TEARIR V, ERW L fly, # 0. Fealth, BoA X 2 REOHR ([5132.12]), BredalEi v, 2 X B srr
BE. #EmERE (flv,)glv,) = (f9)lv, = 0. WRBATREWIEA LSS IR X 207 MIBRE R kAL, Ba—
REE TR ST PRI V, (RRAE AU T 1038, V, 2B TE) NS g R 2 T(V,, Ox) 28X, T
ZH fly, # 0 8335 gy, = 0, TRW [(X,9)] =0 € Ox,. FRWIBEN X = {p € X|[(X,f)] =0 ¢
Ox,ptU{p e X|[(X,9)] =0 € Ox,}. W X AR p —EMAR f Bl g PRIEANE p LHFRE. R
ZEMENSGN {pe X|[(X,f)] =0¢€ Ox,} 5 {p € X|[(X,9)] =0 € Ox,} #2 X HIFTE (UL f R,
mE pe X W (X, f)] =0 € Ox,,, WAAELE p KIFFEBIR W, 13 flw, = 0. XBAER ¢ € W, W2
(W, )] = [(X, f)] € Ox,q &FI0). FILh X = {p € X[[(X,f)] =0€ Ox,} 5 {p € X|[(X,9)] =0 € Ox,}.
BRI R E AT RN f = 0 8K g = 0. [, AT AT 8 2 B % A AAIE B AT AL ORAE R X A2 1 SR TR 1)
1B, A5k X = SpecR, AWR f,g e T(X,0x) ZRHLE fg=0, 4 X =V(f)uV(g). BN X A
AIZIH, BT X = V(f) B V(g). AR X =V (f), B4 fe NR). i X RLAUMERY R 2L, A
L N(R)=0. T2 f=0, At ['(X,0x) = R Z%#IX.

BV X R MRS 74 U #A T(U, Ox) REXE, X RBME. X T(U, Ox) ZL10LF,
DRI E TR BE O 2RI O 2 A B X R 2. Wik X RRAR 42500, A X AR EE I 7
LN KA X TS, ST BOX AN TR R D756 1. 73 B0A Uy, Us, 84 2 BIRHE%
PEARBIRER T(U, U Uy, Ox) 2 T(Uy, Ox) x T'(Us, Ox). T4 T(Uy UU,, Ox) NREEX, FIE. O
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Remark 3.10. PUYEX AR T A M RO, B AT B G R G2 B, e R R AL i 252
BIX. MM R RO, #6078 Re 4 52 RUAC BT T T M W AT MU AE B R AL 1 252 B (X

Corollary 3.11. FEJ S X = SpecR, Il X Z2FME M HAY R ZHIX.

Proof. WEVEH [f13.9) L R 2 (X, Ox) LRI 3. BIERIE 7. FUOVBX MR N RIAE, f2 %R
HAR BTl X @RAAL) 20, XA p € SpecR, B Ox, = R, TINEIX. #§ X L. O

Example 3.12. % X &3 k _EATTZ5 575, WHAARHE R = Ox(X) RERSHE SpecR & RAETE.
el ] CAAT ST B 2046 e mT DL ER PR 20 A0t 2. o e
Lemma 3.13. W& LA HI R 220401, WAL T4 S W2 Rs £Z1103F.

Proof. Wk Rs AREZEIC a/s, WAFLE t € R FIERE n 13 ta” = 0. M4 ta fEN R WHEEILH ta=0, T
f& a/s =ta/ts = 0. JrLL Rg ML O

Corollary 3.14. FE 5 X = SpecR, Nl X Z2ZALMEHE 2 HAY R ZZ140LIF.

Proof. WEMERE [Arf3.9], TUEAVE. XN [5133.13] R U] R & TARAT 2 EARAL I R E LA 24 R,
b [EB2.1] fRIE T Ox EENREBAMZZRLAMWIN. SBABIE R E TR X ZZAEHTE. O

Conclusion. AT H T H— L83 M SAREE . 245 FEbr DT ST AEE SpecR B, AT A4 1 5
BARIRNE SpecR MIIMET. BEGEH —LL3 & T(U;, Ox) #& Noether RIS I THEE U, G MHE X
F& Rl Noether #EIE, BEAE A FRANE R 1M BT 007 55 F 78R 78 55 P 2 Noether #EJE. 1E [A7/3.4] ik
11 ZMT S RETE SpecR & Noether BEESEM T R J& Noether 3. KA 85 FI AR AR IR S Z I, HAR AT BA
ZELRTE. B R AT A M2 E. [ardls.4] RMME X 2408 BY X B FFE U L
B2 T(U,Ox) AWK, X 2B Y HACY X PUEFHESH T8 U W2 T(U,Ox) 2K, X
BELR U EFHERZE U =2 i, (U, Ox) fENEHAREX. HILARK) [#E83.11] it SpecR 2 HAETE
L HEAY R X, Rl 07 558 B ARFR IR TR E 07 TR S AR T . R, [#E183.14] KW SpecR &
2R 2 BAY R = ZGEE.

4 HSREBEE
AT k. DAL kL0730 AR A M BRAR K, ST 22 I BT 51 A .

Definition 4.1. % (X, f) & k-#JE, HHd f: X — Speck 24N, R X AU ERS {Uli € I} 3
RN IT TR U 158 k-5 B kA BRAE B AR (WL [ #E2.16], BRI T'(U;, Ox) 1EH k-AX
HARAR), WK X & k FEEEREEE. il —»2 X %, WK X & k R BREMER.

Remark 4.2. 3 _ER 07 5REE 2 RE0A R Y BACY B2 A FRAL.
Example 4.3. % X &3 k 5%, WIHAFRIE Ox(X) YeE ST 2 A R

Proposition 4.4. ¥ X = SpecR & k EIM M, N X FERAME A HMNE R ZARAMR k-0
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Proof. £ PEHE XOLEITR R M XK SpecR WA RANERA K k-RE T(U;, Ox) FIZRIEHE .
N X ATHAERENFHE X, UX, U UX,, B, HFHTRENEFES TIHEAD U, IB4m [5123.5] 1)
ERHIE RN D(X,,, Ox) & Ry, R MWAR kA% TRBA TR [51214.6] 45 R. O

Remark 4.5. 45 [E#2.16] SLEISH] k EARA SR HABTETE S k-4 R 07 5 MU TS 065,

Lemma 4.6. & k-AZ#ARE R ITE ay, ..., am W2 (a1,...,an) = R B R, RARAER k-REL A
R A RA R k-1REL

Proof. HZ6AF, W 1 =bray + - + bnan. BONEEA Ry, AR k-8, FrARTBEH ¢ /a, .., cje/af,1 <
t <Ly, Horpr ATEHUNMKAE T § IR B8 R THTA ¢, bi, a BRI k-TAHE A 2GS b e R,
WAFAETE 7 KR RS N 515 olVb € A(BTE R., HHITCEK /1), HEEH] (o, af, ..., al)) = RO NTITE
fE5), BTl A = R. XUiW] R AR kA0 O

W [EEE2.16] HATCEE BB k 07 5 o v R s ik N k-MEFZYEmE . AN B ot v
AEFRIR P SE I B ETE . BLAEFRATT AT AAEMRE TR 37 50 1 45 H A5 S A s L.
Definition 4.7. ¥ k &1k, F8 k AR L40105 S MR SR 8%,

Remark 4.8. £i& [{E#2.16] 1 [#E1£3.14] SLEIG 3] k EA RA A MHAS 3 AREEIE A 3k g G741 k-1
S ARKZ Y W ) YA I SR T SR AR, B R T k R SRR S k-0 AR
TLBERVEREEAT. dk k B FRAY RO SR bR RIS -7 PR A BB X Ve (8] A YW X i ([HE123.11]).
Conclusion. AT H Jes 28k b= A IR AUBTE AN A R RUE ML, A BRAURETE R 4005 1 =) B BR R
DR b 24 25 R (BT 2 O S BT I, R A PR PR o S5 A7 PR ZE S S 4. [ 4. 4] R W kA0 S LT SpecR
RARENHEMNE R 2 k EARAEBSCHAE. FLh, £ [EH2.16] FRITMOZE 2 k EZHAANE
W L1/ S ME T Y W5 () B YW H : k-CAlg — k-AffSch, FIHE H 754 FRAE B AREE W EIER
HATAE] k A RS HABEEN 5 k-A R 07 5B et 5. & i — D BRHZ G 8 2 A PR R
WAZHARK LS, WA 45 kA7 BRAS LA ARV B AN - 05 S ARBOB VWS (FE € X4.7]) IRSCR). 551
b, WAR K AEACEPIE, A [ X4.7] A T ARG B S 28 S 07 SRRV B YRR SR Y. B K A2
AREPIR, WA TR VERE R 5 &, Herp BRSO B AR AOTEBFIR N (RBSIE R ), B IA) XA 3 Sk R T g X
i (FREGE B 5 B VE G (8] VEBE XA T 2 k QR Re PRIk, WL [ #2.16]).

Te- A A RER i g -7 S W Vi

[ I

k-Di S RIS« k- RAE RSB« k- AR E s

[ | [

k- AT T > kA AR XTEE «—— k- R R S MU Va6

S 3 HR
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