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~— 5 Xz X & FZBEXREE O R BB

K., B, %~ (Yuji Yoshino)

§1. BILrER

UDF. ROk IEBBOORMUMAALT Z. kRBRIE. KOLHANIT
HBLULED.

D X3 -IWEFRTHRGLLTkERD.
2) kEoRBBRITAEK.
D EFRERLZRBHERT. Ro=kehd.

EHIK. TOREWVWODHCM (Cohen-Macaulay) TH3r 3 3. b,
ZORDEOCMMBORT B RKSHS. 22 T.
®(R)=R kOmaximal CMIE DO HE

(BL. RARBAZRO L 2L FX KR enaxinal CMMFEOHLEEZLS. )
rEL.
Rﬁﬁﬁiﬁﬂ%ﬁﬁf&éku~@mJE%$R6E%%EM#®ﬁﬁﬁ
AEBRELIM2V2EEEVS . FRRAFABTCLRVWRIE., BRA|AFAYMTH 5L v

J.



140

COBEERIIKODWTEERZLE., KOBETHS.

BEA.D (FHF [5]) BULRABUBRATH S 26, BERICODVWT
it Brauer-Thrall 1 BEBAWRYT 3. bok—RIK. TOLEE(RIKEW
Tk Auslander-ReitenBE R/ AERTH 5.
CORBILEST. 2ABORERBIILBIZ8OIDF Iy I 2EB(RIK
BRLT. CMMBEAT3EMAN R VRAL L BDNS.
kb:?ﬁ‘ﬁﬁiﬁ.ﬂ‘c'zb6&&J§mﬁtcaurm~ ZORBLITAEOITDLH
TW3. ThbaFLHTHFEVWTEIZD.
EHEA.2) (cf. [41)
1) RAGorensteinRTHBLZitlk, RIFRBFABTHI WS Ll
RABEBEATH- THHBREALDIDERWVWLWS ZLEIAMBETH S.
2) RAFLIRAZDLEFIR. RIEBRRABTH 3L vwd 2L, RABHME
AR RAAMHCIBRIT L VI L BAMETH 3.
KD] Rﬁzhiwt%tﬁ\Rﬁﬁmﬁﬁﬁf&étwﬁzkk.Rﬁﬁmﬁ
KEP2HBRETHDL WO ZLWIRAMBETH 5. |
COEBILEoT. ARRRAMCHEEIRREZOMIER AR T,
BLULTOBBELDRKHBBTETWBZILANBZTHAI. LL. ZhEE
RN GorensteinTH 32, FLRRORAV2UTOHFEETITHBZ ki
HABULUEXD. EB. RAGorensteinTRWVW3KRAEULEDODROBESICWE. FR
RAMTHI3ZILOBETLEHRFTEF->TRW, ZR. FRREABTH

BIZLAMMBZIATVWAREZIDEOIRRBE., RKO2HDEITFTTHSH. (Auslander
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-Reiten [1] )
(1.3.2) 3WIL2KDVeronesef &R ;5
R=k (x,y,2) @ =k (x2,xy,y2,y2,22,20 C k (x,y,2)
(1.3.0) QDRI O—JU;
R=k (xg9,X1,X2,¥0,¥1)/(XoX1=X12,X0Y1~X1Y0,X1¥i{~X2Yo0)
HIPULEBLLVIE, ROEIIBBAZ->T WS,
EHA.4 ([11)
a) RAVSBKAUELECH->-TERBLIIFBHREATHEILORBTHD L
RAEBRREABMICALAZ2DIE3KRAT2KD Veronesei B HRICIR S .
b) ERBEFRMTCHZ2E503KRAUNEORA 20—, SKREDABKER
HErQULEAIO—NVO2HBEOATHS.
EROBHIE. CHhD200HMLBERRIMAEAMNIILTEILILHE
2. ER. LBITE2O0HARN—FAOFREFELPRLEBESTWVWEI LN
$B. ETT. F—FAOBHRKOVT. ZORABERDBHEEILE

BERVWHALWIZLEZBEAXTHIILVWIODTH 3.

§2. h—SADFREBLR

T, h—FADFREBHBILODVWTRSEBAELTEZS.
BT, ki §1LACKBMBOODREMGBLT S, T=(k"" Bmkx (KR
B F—S5ATH5. BL. k*=k—={0) TH3. 4. ZOTH. nKRn

DRkRIMNVEHVIEEENCEALTVWEIEBA:2EX LD, h—FRADRHK
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DEZLTPBEILI->T. ZOEHBRROESIIKEBLZLHITE S,

VOEE {(x1,x2,...,%X.) 8B a,, (1£i€<n,1Si<m) AEE
LT, Eﬁ@t=(t1,t2,‘..,tmn:su't‘ |
2. 1) tex, =t,21g,22  t,mx, (1£ign)
TOrE,. TOVREBUI2HEARVOHKRBS=S(VI=k (x1,..., 1)

(xW“,MEQﬁK%Ogﬁﬁﬁ)Kifﬁﬁéﬂéolwk%®$gﬁ
DLEEDODRIBERLBELZLILT B,

R=ST
COBREBROIOIBBLELILDTES. I, N'OBLEHHE

={acN|l e=(e1,@z,...,2), 2@, a;;,=0)

LELLE, BRR.
(2.2) R=k(x®%| aec N
BB o T. RREBRBTHS. ZOEDK. REM-—SADHERL W
IV, TOEAEREEATVARBEBITINA=(a . VKE>TRLAKLBREEH
3, #2C. BEAIVA=(a  DeEMn Xm,Z2IRKHLT., QDIKE-TH
CALhBABERAILELZLILT 3.
BRAIKHUTEELRHEEIZIKROHochsterODEHTH 3.
EH(2.3) (Hochster [2]) RAYEWHHBCMETH 3.
COEBKL LT, §1KRBRAEEIREG(RANORAMEMELT B
LhAEZILOND., EZT, R5O0OMBILDOE=DIK. ROEXDIREHRERLTHZ

~

Do
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BH:BEGHA=(a DAERBETHI 2. HETILBER (A PER
REBMTHBLERVI. AR, APEBRBETHS 2. RAINERRHA
BMTHHLETH D,
HEL2AEEBTLD.
# 2. 0
) A='(,-1,-1,-D0rE, HETHIRR (A,
R(A)=k(xy?% xyz,Xz2%, XzwW,XWe, xWy)
THd. TORAIE3IKRTL2KD VeroneseBHRk (v, z,w) P L kRE
LUTHETHSZ. kK. TOARERBEOFITH 3.
i A='@Q,,-,-DDOrE, HiET BRI,
R(A)=k(xz?, xzw,xw2, yz,yw)
TH5. ThA§1ITRAEQDEBAIo—V2LAMTHEIILRES LS
3. ->T. CTOALDEFEFREFTITHS.
i A=, 1L,-L,-DEHETI2RE. SKROA . HEHMBRETH S.
ﬁu‘:wAﬁitﬁmﬁﬁﬂfﬁazaﬁﬁa{
—REE. ROFMBECEXZZLAEHBTHS.
ME: 5XPhEBEBEIAR. WOBEREM? H30nwik. wOoBRETH
23h? HBA3VWE. EHOERBXDEOIKHELESLRVWL?
COMBIEAUTSETHLATWAIEERFLDHTEHEZ I,
(2.5) BEGIAK. TOoBER. FIKHEITIELEHR. BER(xOFE2LTH

Bh3#5I%Br¥ 3. oL Eicit. kRELLT.
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R(A)~ R (B)
ThEHH. ALtBOBRALTHZ. XFTHR. LELEZOXIRALB
HE—-HLTHEL.
(2.68) FTTHADHBIITHOTHoELERETSD. ZOLE. ZOFTEALD
BMYBRWENGII.2BLTE., $2L. AVERBETHAEDOLE+HEH4R
R(BINEMTHBZLTH5. |
ER. TOLEFWRRAMRMBIXITHS. 2Ok, RREFRR

HMETH22 06, RBAZIERETRLLS TSR VWE WS BEHNS (2.6)

M 3.
2.7 A='Cai,az2,...,an)eEM(nX1,Z)T. nES380bif. DAL
ERBITH 5.

Chid. 2RADHEBRENEMRRAYMTHIL WO EERSWRAEED
ThHd.

FHAD@R2ZIO0GFNOSECBRIZILRODLOILR S,

(2.8) 175A='Ca,-by,...,~ba-1)EM(nX1,Z) (a,b,> 0)XFER
RMTHI2ORROLEIHIPOBEICRS.
(i) F£EDIIWLDWVWT. b,=0 (mod a)
(ii) n=<3
(iii) n=4T. a XBEH. »>. £BO i KHLT. b,=a/2 (nod a)
$E, ERA.ODMDIEERT S 2,

(2.9 fF¥A='Cai,az,...,ax-1,-1,"-DEM(nX1,2Z) (a,) 0)NH
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RETHZ20R. ROLAIPOBACHRS.
() nsS308H4
(i) n=47T. {ai,az) = (1)} Xk {1,2)
BEGIHORRABMULBULTSETHL A TVWREERR., EiIcAhAARE @ 5)-
Q2.NTLTTHA2). ZhbDERIFIL<DIATROEI REIRES -
7‘:; TEL3ET—BARBTRERZILKRDID RS,
EH(2.10) (cf. [6]1]) RCR’Hring retractionk{HOEFHBOEL AL T
3. ELTC,. ROz sfmeET 3,
RERBHFEWULCMET. REAMFBRALA D ERV. BIL. dim(R’) =
dim(RY+ 1 TH 3.
ZOrE, BULRIVIERRFBETHI22bE. R°HBEITH 5.
COEBOEHER., AEHLERAU DEFESTRXHhBZ, 22T, 20
HHRZTEE, ZORAKOIVWTEITHKD.
#§. ring retraction2 B HORBOL KO EB/BIT X S
e iy k(x,y,z,w)OEBIR; |
R=k(xz2,xzw,wa)CR’=k(xz2;xzw,xwz,yz,yw)
2EX3. ROAF7NVI%: (yz,yw) TEREZhEDDLT B L.
R’/IuR“széi}\B‘ CHORODI KiEring retractionk FHD. R, R’ %
hWEFhKRDOTITCREEZABI N —FSADRERRTH 5.
A='(2,-1,-1), A’='(2,1,-1,-1)

AREBy CHBET2H(DEA PSRYDEL L k- TABAB L
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KEBLEDS., —BIC. 2O RELVY., I, RFARMT 3.
WEQ12) A='"(ai,@z2,...,2)€EM(nXm,Z). ¢, € M(mX 1,2)
BUY, BeMnmX1,ZH0¢33. 20k&, A>='(ay,..., e, BYEEL
. BOWLARAYCRC(AYIX., ring retractionk® >,
:mﬁgaEﬂQJm&%ﬁr.&mzaﬁﬁéo
@13 HEQCIDOEZSODHET. BLAFEREIDRAIFALKR
BEb-ohbll. AL FERBEOSITH S. | |
CORDBARE—DODEILELD.
B (2.14) ﬁﬂWaﬁ,—lfﬂq—i)ﬁﬁﬁﬂﬁ&é@ﬁkm&h#@%
BILRS.
(i) a=1»D2b=0
(iiy b=1H»D2as0
(iil) aZ=0AMDb=0
EE. COFHIERBETHIEDHILE. QIDKI>T. RO3IDDFH
NETHERBETRITRRL W,
‘(L—l,—L~1L‘(M—1,—L—1L‘(Lb,—L—lf
THhLOFFIAERBIL LRI E-2DORLELRHR. COH-QIOTHF->TWVWED
T, LO3HODBAULIBRLRVWZILETCKDS., —AHT. ZhHh0HFAK
WHIGETARUEZHERARIERBETH I, ERETHZZILAHLDZIDTH

VAR
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§3.4X1F3

DFTHR. ERIRAN-—FADHERHLIZIFZERRORRAYBEEZE XX S.
ZOrEE., RCIDRVACQINDTRELSIK. THNAOHOEHAS MU E
THhiE, AVEBRETHI2ZLERZIODE. 4 X1HFNOBACREZNS
THA D). LAL. ADRAX1ITFHOLEICE. RQIDITEKEHERV,
ER. QNDTAHRAREEI K., SXIHFIHRVWHOLBERBEINSTHE. -
T.AX1HFHOBAORFBORECIBZDLIEAENTH S5, TOHMTR. %
2T, 3o X564 X 1T HO>VWT., ZORFABMEEZIZ LT 5.
UFCWEH., A='(a;,a2,...,a0€EM(nX1,Z2)BL. £2HARS =
k(xi,X2,...,x) . ROKXIICULTZ%-graded ringDEENFA S,

deg(x )=(a,, 1) € Z2
ZFLT. ROEDIKLERSERBHEL XD,
smw=smkﬁﬁu,w@$ﬁ
S:= @& S ¢ o (BL. a3 Z%%53)

So=RitZ-graded ringTHh 3. £/, S HKERERRZ-graded 2 RINF
TH>T. REOEBEN1ITHEZLIEBLED., I, S.EROF KA
FPIWVTH5B.
CORAEBETHHZLERAEBOAREERICHBIT LS.
NMHMLMMM&U(M.N])LQ%%@%&?.EK‘&QltiﬁE
LS.

SOBRFEXRXTEREINNEFHZ202L45TF7NVILE, 45088 z,q, a,
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b (L. z=a+b) t‘ﬁﬁbr.

(i) diMkEXt'lstl,S)(z.Q)gz

(ii) IS BRHEKRMBLLTCMTH S.
(iii)  Homr(Ss,I-),=0 (j<—q)

PMELELT B, 20O E, RIERKBBAYMTCH S,

COWBEOMBAREHENITITEZS.
%ﬁ‘(U&UEM%U-A—qLSQObkL?ZKi&h&é:tﬁﬁg
K3 b., 22T, 20— RMZER 2012 MB. we k28RO TELT
o +wrtlcHiHT Bextensionk.,

0-9S:2My=21-,(—qgq)=>0
F3, BRWKEES2T. Svk I - (—q)RREDCMNBTHEZ2A2H, R
KHLAENMBEMBEIECMNBTHS. B, BEUIDIKE-T., w#u
BRHE, MudM THBIZLABBULDD. ThT, BBE20RABTR2VWCM
MBFAERBEETE2L P yok. Thdd. RIEBRRAYMTHZ 2 L A
T H3. n

COBBELrERBICERAT L2 IR, UDOEEER2F 2o 2T 3EDILKRD
EFEAFAERATHS.

STANLEY’S CRITERION(3.2) (cf. [3;¢(7.8)7 )
A='Cay,...,as, —as+1,...,—ay) (BL, FEDa.> )T 3. 20

LE  zEZIKDWT,

10



1439

(Hz> 0%BIE,
S:ACMMBETR V.
SBEOBM(z,...,20 <08 (z2541,..., 2 )20 EELT. Za, iz,
=z ¥*WET.
(idz)> 0B,
S:HCMMBETR W,
2BEBOM(z,,...,z20S0,(z2541,...,2)D ODBEHELT. ZTa,z,

=z ¥8MEd.

0@ DK LT, ROEI LTI DL EILWE., HEGC DLDOREALTHE

BEhTERBMTHIZLHVIEHETE S,

I z a b q
‘(e,1,-1,-1) (x3, X4)2 4 3 1 -2
(c23)
'(3,2,-2,-2) (X3,XA)2, 8 6 2 -2
1¢3,2,-2,-1) (x32%,X3%X4,%4°) 8 6 2 -3

11
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'¢3,3,-2,-1) (X3, X42) 7 5 2 -2

t(2,2,‘1,"1) - (X3, X4) 4 3 1 -2

:wiﬁuﬁfu<a%5m4x1ﬁﬂm‘%mﬁitw&uﬁénfuéﬁ
IREDITHTHD I L4y 5N, ¢t:liﬂé7£b:§ﬁﬁ0)ﬂﬁ0)‘)ﬁ‘&‘%0)%ﬁ
5. TO— BB PMEBIT XS,

#1 (3. 3) A=%3J4—2¢41aﬁ<k,:@Auﬁbfmmgwjj§ﬁ
BET3&30 I 2WMB3ZLFAEERV. ZOFFHICHBETIRIE. kokd> R
HbOTH>.

R (A)=k (A,B,C,D,E,F)/(AC-B3, AE-D2, AF-BD, BE-DF, BF2-CE, CD-B2F)
SDLzA. TORMVERRBABETHAI2AES> ML HR VW, ULAL., ZhihE
RETHI2ERDEIEMB RV, —~ . ROTFELBY T, AMELERAB
LT 5, |

FRG O TG, 1,-2,-1IERBEOITITH 5.

12
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