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LI, FEHTT IR T A IR B R 30K B3R LA PR A R E R B A R IR BRI R 5L
FIRIEI M TR N Yk 43 (pro-total dimension) ptdgN, YREEK 4% (pro-glo-
bal dimension) pgdsN, DIFRJDESIR S A B ry4d ¥ (totel dimennsion) tds; K#E
ESAOTIE T EREMAR AR ER, REESH ARENSEREMRUS=20EREH
RS, ERMTRI (1] RSB RER, ARSORESH (1] Se 3 e R
BT, FRXEGERETELOEE. ARGHET tds=1,2,3 fEREIHREE.

HTHGRFE, RIIRASHI—EHBESTILE, LREHRSENEERMRREE
WO BT PR B Noether 3R, I H ER0B 45 sdS<<oo, HTAHUS-EIRH FRAHHY
EFLHE,

§0 [IXpHFXEXFLER

B ERL, BRAWEN] hEXEXMGEP I T, BO%IIGES, Hn“” U
RATEEN LR,

3 1* S M RWIR, v RTH Jacobsen i, NZS-HL, {uy, -, w IR TH
—PRN-FEF, R

(1) hdgN¢;) +codimg , Ny = hdgN(j; + codimg ;N3

(1)  hdN(; +cohdgN(;) =hdsN(;) +cohdsN(jys HHIN() =N/, 0N, SH) =
S/ w.uns N =N, S(0) =8, 1<i<j<t,

FEN3.2% @ 3. 1% () hPRAEF AR N &4 (pro-iotal dimension),
J029ptdgN; Ay REs, 1% (i) th g St FEFRG N ok Btk 4% (pro-global dimension), {f124
pgdsN. ’

B3, 3* S}}p ptd N GELry N BRGR T A 89S- 1) #ROVER S Ay &4 %L (total dimension)
jofEtdS,

R4 1Y XHERS-MN, TFIARENRIL:

ptd,N=>gdS=pgdsN,
Hrh gds FIR S B AR,
L. 3¢ ERWIRS REMAYN MY
gdS = pgd,S,
* 19844F 5 A 24 Ak ],




2 B PR SR 19854

Ris.5* IHEREASADEBAREQERETS, B

tdSs>gds>cohd;s,

6.1 % S REAESAY LEATERICLRBIRE, W=, M SHRELT§H
T MRS EAL

o6 2 % SRAASAN LRAERIEBTE, WS=2, IS RABMK, B
S WIFAEE—MIKES, B S - MERT AR,

SH6.3* ik SREASD ERATBAK R, MRS BREREF, N s
=2,
$1 OIh 4. 1 56 3TR LN
HTREER B FEILAT R H:

B RZREUR, PR—FN, m= ) LM AR ZIORKEE, S=2, %72
%F m BRI, IS RRHE, JFAREEEds=1,
& Bk s ={Z|pta vezprbim,~{2|oro vempuim g R o

(23, §9.2 prop.2), @# S BAMEIR, ok, D SHENT, SRR, X
T SZEIR, Frll, SARERBREM, Miffeds>0 ([2], §9.1Thm, 1), 18 gdz,<gdz
([2], §9.2Thm,8), gdz=1([2], §9.1Thm,5), Frll, gdZ,=gdS=1,
B2 BAG=1,2) RS9 m G=1,2) AP KBEEREBWIR, NI =A xm,l,=m,
XA JBIR S = Ay x A, BB IR RER, B S 2RI, HHEH
S1.2As S;ZAL
E RIMTRAMES L ZA,, S,2=A, BIF], HEE0EEBAN. BX

sp,={ et
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,(J’l,’&_z)_ = (A1, '12) 7(0’ D = (0, A) MEA; 1=1,2), CCALCEC Az\st

c1,c9)  (e1,¢2€0,1)  (0.cz) °

MEAG=1,D0E A, 0 EANM,),

sl
d;: S;—> (A2) m,yy

0,42) | 4o
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Az
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WRIREW, #S1.Z(A) m=ZA,. REBAE S1,2A;.

Bz @A=Zp=1,2), ZREBEIK, p B—FH, S=AXA,, U] 8ds=pgdss=1,
FH i pgdsS S FETE S #Y Jacobson i v K S-SR IE R KB,

iE [Ngds=sup gds,, i1, B2

gdS =max{gdA,, gdA,} = 1.
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XK
T = (A Xmy) N (M X Ag) =M X Mz = (D) (py X (D) (pyy

WEUC (D) pyy u£0F @,w) € T, F (g, ) ES=A XA, {15 W, w) (g, q,) =0, Rug,
=ug; =0, HA)y ABEN, Mla=aq=0, Rluw c 1 RXESHIEERF, XHEER@,v)
B—AS-FE%, HiicohdsS=>1, # pgdsS =cohdS>1=gdS, &{uy, e, u,} v h—HX
S-%%, Wcohdss (t) =0, Hit pedsS=hdeS (1) <gds, Frll, pgdsS=gds=1,

BT 3 th S REFMER, {HedS=pegdf, Fril, [11hari 4.3 WRDSERRKIL.

Bis &S=FxZpy, HPFE—1, ZpREA1RKNEEHER, HE 2SS ELm =Fx
(D) pyy My =0XZpy APHMKRBRAERHIR, 7 B8 F SmZZ,, S.ZF. BN
=S/m,, WINRERERIEES- &, FAm=0xZ(,, FLl, &4 S-®EN =S/m,=F, E
= SHW—EHRI, MR s-#, ihdN=0, 5/ HEAN. =0, BX

codimgN = max{codims, N, ,codims, N, } = codims,, N,

=codimpN,, =0, ([1],prop.1,4)

Fill, ptdsN = hdgN + codimgN =0, {H gdS=gdzp =1, F7 DL, ptdsN<<gdS, MimHL11H4y
B4, 1R DARERREAL, XM RERNAE W EERENINIERPR BT N SHFEA
|MKREEm, FREHIN,=0, i RigiEHhds, N, +codims.N,, =gds,.

{85, C1Ihariid, IEHMARERRAIIN, FHH, RITT AT EEHEN:

1.1 &S EYEMIR, N&ES-, N eds=pedN, HTFIIFKRESEM:

(1) gdS=pgdS; (i) gds=gds,, XtSHE—FXEEmERIT.

W IE {wgy e, u) Br P—BK N-JE5], JU cohdsN,, =0, Frll pgdgN =hdgN <
8ds.

(i)=> (i) [FHgdS = pgdsS = cohdS = inf cohds,S, ([3], Ch,1V, Prop.9), FEill,
S E—HAkEAm, /,[Z\ﬁgds,,,}imnf gds, = igf cohds .S, =glds, B—I5EH, ME8dS.
<gds, Hik, XtSWE—RAEEm, gds=gds,.

(ih)=>d) #ExtSHE—BAEE m, #H gdS=gdS,, A

pgdsS = cohdgS = i:lf cohd, .S, = iﬁ}lf gds,, = gds,

BRI ) gRaz, JEEE.

§2 RTFO11h#kied, 589958

ROTTERAB RBP4 5EREILA, BRITTLIEEBHRY

2,1 &S RERELHEH MK BEIR, my, my, -, mES P
1, H 8dS=gdS, =>8dS, =>->8dS,, M

tdS = gdS + gdSm,.
iE ENEEBIEZTHEMRERS-H,
i) Ycodimsm Nm, >84S, FHhdN = S’:lp hdg, N, =hds, Nm, W&

ptdoN = hd;N + codimgN = hd,, N, +sup codimg,N,,
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&2 codimg, N, <gdS,, ifjcodims, Nm >84S, , #f
sup codimg,N,, =codimg,, N,,
TRE
pidgN = hdg, Nu, + sup codim nNpm = BdsmNm, =codimg, Ny,
<gdS., <8dSw, + gdS,, = gdS + gdS.,.
#5 hdgN = sup hds, N, =bdsa,Na, A1), WG

hdgN = hdsn,Nm, <84Sm,<gdSn, (i+1),
M
ptdsN = hdgN + codim N <gdS ., + codimN
= gdSn, + codimg, N <g4Sn, + £dS,, = 2dS + gdSm,,
ii) M codimg, N, <gdS. K, [H codimg, N <gdS. i codim¥ = sup codimg, N,

<gdSm, MiliE
ptd.N = hdN +codim N<<gdS + gdSn,.
KR, B ptdN<gdS +gdSa, HINHEREEN tds fUEX, 13 tdS<gdS + gdSm,.

Hik, BUN=8®S/m;, 0 hd;N=hdS/m, =gdsm, =8ds,

TN m, = Su, D (S/My) m, = Sm, ((S/Sw)m =0),

il cod imgN = sup codimg, N, >=codimg, N, =codimg, Sm, = 8dSa,.
Mims

ptd N =hd N +codimm>gdS + gdSan,,
i tds>gds + gdSn,. LZZADL ETTE, 4 tdS =gdS +gdSa,, EEE,

#i£2.2 tdS>gdSe=S B/ IHA BB my, my, {HegdS  uFlgds., >0,

iE (=) EHEmM, mfli 8dSw, >0 i 8dSs, >0, APjikedS,,  Sm, Wi _-HEHEE

tdS=>gdS + gdS., >gds.

(=) S HAaW—W Rz, s & mNRHe, M, SERERAERNS-HN,
B pidiN =hd. N + codim ;N <gds, iftds<<gds, 5 tds>gdSF /g, Wik, afLIBES 4
AW MEATER, 4 my, e, m RS PEWWBKRIER, RY5iEedSn =>8dS,, = =8dS,,,

45 84Sm, = 0, Wigh &2, 145 tdS = gdS + gdSn., = 8dS, 5 tds>gds F/&. L), 8dSa,
>0, Kk, SZEDHWDWAEME my, m, {F 8dSm, >0 I gdSn, <8dSm, >0, IFEE,

T EEW AL LT 184, SRR AT

Pis & S=Z(,)XFXF, HPFEE, Z,) REFHZXLT ERNRETHP 4 & &
KI5 3R WS B ZA W ARBE M = Z(,) X FX0, My=Z(,) X0XF, m3= (D) )
X F X PR DER, | 8161 2 7141 Sm2F, Sm2F, Sm=Z(p), #X &dSm,=8dSm, =0, [H
4, ez, 14 tds = gdS, XAGIH HL1IP IR 4.5 LRSS R L.

Bie & S=ZupXZipyXZipy Zop RBHORZ X THER p AR KEE (0 5
AR, WS EEEF=ZNARKRIE M= (D), X Zpy X ZpMa =Zpy X (D) 5y X Zipyy M3=Z,,
XZip, X (D) (o BOPE R EBIR. HAS1BI2W A Sy =Zm, » S Z 539 SmiZiprs B 84S m, = 84S,
= gdSm, = gdz(p) =1, Hit, H$1ar81, 14
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gds = pgd.S = cohd,S,

M1 IR 4, 5L AR E RN WAL,

§3 BN TEBXRMWUS=1,2, 30NFHEN

3.1 ESEEDERMEAERBEBWIN, WS EB¥BEIRYHY tds=gds
= pgd,Ss,

M (=) #ES¥#, MedS=0,H §2HEH 2.15tds=eds =0, B, X SHE—
WATE m, gds,<gdS=0, #gds,=8dS=0, M4 1.1738ds=pgd.s. Frll, gds=
tdS = pgd;S.

(&) ¥ s Ry, Ngds>o0, Keds=pedsS, H§14y 1, 14, *SpE—RKH
i8m, gds,=gds>0, K m§2MB2,1, NitdS=gds+gds>gds, 5MRikids =gdSF /&, 1%S
YR,

3.2 tdS=gds M H N YS=S;XFi X+ xXF,, EPF(i=1,,0 28, S &I
N RipEIA, Heds, =gds.,

i M S HAEW—AEEN, rEBRRL, kit=0,

Tk S ZOARMERAER,

(=) HERITEFeds<oo, M S EIEMIA([4],Prop.4,5), {HSHHMHES=S:XS;
Xee XS, IXES,(i=0,1,+,t)#EERNEIRC4], Cor.4,4), :F%sds=mz‘ax gds;, R
1% gds = gdS,.

SIE SR DIIF, FHARR, WS BOAERMEAEE., #Em, mP, oy mUE S,
He MR A EAE, H 8dS,=8dS =84S ym =0 >8dSpmm, HI §2 MrfE2. 1, 15 tdS, = gdS,
+8dS e BASmn >0, Mm’ =mi’ X §; X ve xS, 7 S B—WoxEE, H

gdsm” = gdsﬂmzn<gd Sﬂmf," = gdsm’

Hoim=m XS X e xS, XHdy 2, 113 tdsS=>gdS + gdS,. = gdS + 8dSj.>8d 5, 58
% tdS = gdSFE. # 8dSeme =05 {BSJRIENEEIR, Kk, So 2 ENEIR, Mifj dimSyue
=84S =0, FTRME) 0 =0, T, BP0 D0H, Sememi) Krull 32/ 251, J
(M) o =0, XF¥(£0) EmS® W) Ju&m®’, Fuy=0, Hu&m®, PFrlluko, HS, &
BREY=0, 5y NEETE. Bkl S 2R,

Hyk, iES: (>0 Bk, ES, BEREH, BSELHRMAEBE, >0, HSi A
B, FHSEER, BhATEEEBAER, Mmeds >0, &m &S W— MR KM,
i 84S, = 8dS;n,, WM’ =8y X myX Sy X »oe X Sy ZSHI— MR KIRIE , Sm2S, Y ME— AR
A, Mm=myx S X X8, £&SH— A EE, X K edS, =8dSm, =8dS;<eds =gds,
= 8dSy. = 8dSn FTLL, BIAVRE 2.17%

tdS=>gdS + gdS,, =gdS +gds,>gds
S5 tdS=gdSFE, Frll, S &R, FEFE Sz o+, S0 BPRBL
(«)  Emb RS, HE—RAEE, W
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my=mf X F; X e X F,

m,=SyX F X e XFi_; XOXFyy Xeo XF,  (1<I<Y)
ESH IR ATEME, ik, 8ds,, =gdF; =003 =1, «, 1) HAE2, 145 1dS =gdS + 0 = gds,
IEEE,

BRE3. 3 A SEKR[MIL, W tdS=1 HHLY S=S x FiX e xFy, HH1 5o BEN
/ﬁgﬁiﬂﬁgﬁ%’ @ S!] 7l<7% 2y Fi(i= 1,0, 1) I%;hﬁ.

iE (=) HSRAMW—HREE, RISEEMIR, W edS=tdS=1, K, dimS=gdS
=1, Frll, SEIENEWEMEEEIRN((5], Ch1V, Prop,7), XHedS=1, , LS K&
.

THE, KSEVAERMEARE., FdS=1, Hardiz, 105edS=1, KL, 1dS=gds,
a3, 2901, SIS X FyX eee X Fyy HitRF (i=1, e, O, Sy ZEND WEIR, B &dS,
=gdS =1, i _LEREAL So 2 R E R EIE, (ES A2,

(=) WS IENBMEFAEIL, H S AR, #edS;=1, BAedS=gdS;=1, X
S=SyX Fy X e X FIE 460 3.2 9, PriltdS=gdS=1,

3.4 IESHEAEBEER, HedS<1, NISHE T—HEHERIRER.

i BT S BRFEIL, %S KWW MAREEG my, «w,m,, W

§=8§,, D DBS,., (6], Ch, I, Thm. 17,7,
Heds, =gdS,, <gdS=1, S, ERAREH<IWTRRZEIR, FHibdim§,, =gd§. =1, Fr
Bly, S ENEEEEEEIN (5], Ch,IV, Prop,7), X#:, SETHAEKIKN B, M
MM AR, B IS HE—E, WI=I0S, ’I ZFmE, 1 ExmEE, Ji.
S BRIk, 545, HedS<1AISRIENIA([41, Prop.4.5), Fril, SEIENEEIFAYE
F(4], Cor.4,4), HI
S8, DS, D>+ DS,

Hh S, (=0, , ) EMEFWEIF, BS BEBEI, L, &0 85:30=0,1,1) L
MARIR, MITEENS; (B=0, =, 1) REEBRIL, X, FIES S BB TZEBIROER.

3.5 MSEMPEIL, tdS=2, MSEAMRANF:BERINEM, (#HSZS,OF,
Peee DF,, HIPS R YEEI 20 REBER, Fi( =1, e, 1) 28,

iE S gmME— oA, RIS ZEREA, gdf=tdS=2, PR K., THES

HidS=2, Hérie, 14], gd5=tdS=2, at#eds =1,

MgdS = 1, Haris, 441, SEHTH R R EEBEIRE AL

WgdS = dS = 2%, HidriE3. 23S ZS,DF, B OF, HrhS R IR, H gdS,=gdS=
2, Fi(i=1,,0) 288,

3.6 RSN, tdS=3, WSS DF D DF.,, HHSJEF K, &dS,
=3, Fi(i=1,e,0) 21, BFEF SZSDS, D DS, HrhgdS,=2, S;(i=1,,1) & FH

Y S BJDEIE, BRI, FE, %S EBOEHERRAER, KHudS=3,
HIfri2. 10 tdS =gdS =3, B gds=2.
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WtdS =gdS =3 I, HifrEi3. 241 SS, DF, D+ OF,, Hih S, &/FPIR, H 8dS.=
gdS=3, F.(i=1,1,) B},

W ogdS=2ft, WSHSKS=S,DS,PDS,, FH thSii=0,1,,0) BEIR (4],
Cor.4,4), A gdS=sup gds, Rifik gdS=gdS, =2, WS, FhkEE m{, F1F &dS,.
=gdS, =2, TS A<i<t) {—F KEE m) K my=miDSs, D DS,, m;=S,DS, P
DS, Dm! DS, D DS, FE: S MK, H 8ds,,<gds=gdS, =gdS,.; =8&dS,,
Hedr i 2.1 433 = tdS>gdS + 8dS., = 2 + 8dSn,, JTLL, 84S.,<1, MM 8dSi.; =8dSs <1,
HFm! B S, BE—H A B, i eds.<l. HHMSE 344, 5:G=1, -, ) FRTEHR
BCIRE R, BS,E=1,,t) AGELER, BEVENSBERNPATRELTRET
FANBOBER T, MITS, (i=1, e, t) L EEEEIR,

§4 %TF114dnEe. 1. diEe. 2fdy 6. 3891 ie

KA RN LA TR ) A6, 1, Ay 6.2 Fudy B 6.3 ERRL, KRG, &

HI7 4S=ROFPF, HHFREH, R ZIENDHIF, edR=2, & RPYE—HF KER
Sgm, WS EMIFHIR, THESMREKEE, m =mOFOF, m;=ROIDF, m;=RO
F®D0, [ dS,, =gdR, =gdR = 2,8dS,, =8dS,, =8dF =¢, jiflitdS=gdS=gdR=2(fr&
2.1,

WA § RE IR ET, Hed §<1 ([2], §0.1 Thm, 4), {H §=RS:
DS, Fill, gdi=gdR=gdR=2 ([4], Thm.3,2), XHEFHFE. FL, §  EEXH
BMEEIRFEA, Mifl, [11rhar 86, 1RELSZ.

C BN, S TTRBEIRER, (4], Cor.4,4), HSEEERIF, W STURREHEE
I E R, Eib gds<1([2], §9.1, Thm.4), X5edSs=2F/F. Fiid, S REEEE
IR, ML1]didris 6,2 BB — NS ARHA,

|, 1,1,0), (1,0,1) €SERESHWERT, HmatH (1,0, DAER, msH(1,1,04E
B. Bk, SE/EFABKHEEZESWERTER, U4, 285 —H 5
ENSAR

18 4S=FOFOF, HHhFRE, TR SEFEMRATEOERMIR, HSEF
FEARIN, By 2.1 4ntdS=gds=0, Frll, [13d6niE 6.3 ALAL,

FEGETFE, (11 ar e, 1, 4viEe, 2F0ar 6, AR L., THE, RITAHXE
nEUEBUER4 R,

G 11y i 6, 1 Fan e, 2, RATEF]

R4 1 %S ERIBIEL, tdS=2, HEW S HAEB m, m,, {15 8ds.i>0,
gds,, >0, WS 1§ &R EAEEIRETR.

W ARpiA 8dS,, >8dS,, >0, MM 2,175

2 =td§>gds + gds,, >gds=>gds,, >0,
Fill, 8dS=1, M3, 44058 MERFWEN. b, § hERBEHIR, Htd§=tdS
=2([1], Prop.5.2), ¥ my, e, m, S HEWPATEE, WS =8 D D8 ([6], Ch,




8 BEHRS T 19854

I, Thm,17.7), KR n BSn, FWE—RKER, (1), L8, HHE—RAEE, B m
= (ml)m, @Sm, GB"' @§Mg7 m’ = gm,@(ﬁ2)m. @§m; @"'gm. 7\% § E@Wg/l\ﬁkﬂﬁ! #Eﬁé
gd§m’ = gds\'m‘(ﬁl)m, = gdgm, = gdsm,>0,
8d§m11 =gd§m,(r¢1;}m, = gdsm, = gdsm,>0)
REtd§ =2, Fibl, mfvE2.1/88d§=1, MTiHAEs. 48R 2 % IR 49 B AL IE
g,

B [1]h4y e, 3, 53]

4.2 & SREDHIA, HERFIHEENR, & SHHEMCKEEM, fim,, #15 8dS,,
>0, gdS,,>0, Wjtds=2,

i Bk, STERERNEFRL4], Cor,4,4), HEMSETH IR, HSE X
FARBCIRE AL, T/REedS<1 ([2], §9.1Thm.4), F i 8dS. >0, ik gds=1.X [KgdS,,
>0, FrllgdS, =1. [ERE, 74 8dS. =1. F& 8dS,, =1<8dS,, =gds, HimiHE 2.1, 8

tdS>gdS+gdS,, =1+1=2,

4B, tds<gdS+gds=2, H tds=2, jFEe,
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