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Abstract

In this paper, we give a condition in order for the class of Gorenstein AC projective modules to
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coincide with the class of projectively coresolved Gorenstein flat modules, we prove that the class
of Gorenstein AC projective modules equal to the class of projectively coresolved Gorenstein flat
modules equal to the class of Ding projective modules over coherent rings. We also give a neces-
sary and sufficient condition in order for the class of Gorenstein AC projective modules to coincide
with the class of Gorenstein projective modules, we prove that the class of Gorenstein AC projec-
tive modules to coincide with the class of Gorenstein projective modules if and only if the class of
level modules belongs to the right orthogonal class with respect to Gorenstein projective modules.
And we give some necessary and sufficient conditions in order for the class of Gorenstein AC pro-
jective modules to coincide with the class of Gorenstein projective modules over coherent rings.
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1. 5|18

IEAER, FHXTFEIAACHE, R0 A Gorenstein [FlVHHLS 2 BIEE AL FAN) 12 50E. 1995
4, Jenda 1 Enochs 7E[ 119, 1EN G-4E¥08 0 BIBIRIHET™, ST Gorenstein HEHI1iA Gorenstein P 4T
BRI S AT 5 PR, 1993 4F, Enochs, Jenda Al Torrecillas 7E[2]7F1 7€ L T Gorenstein “F-tH %
Ding, Li f1 Mao 7E[3]H % & T Gorenstein F P [ —FiAF kT, B3 Gorenstein #4145 . A}y Ding,
Li F1 Mao 7EIX /5 H AN TAE, Gillespie 7E[4] [5]H #X5: Gorenstein 5 5F45 4 Ding 5% 5% .

5%ifT, Saroch I Stovicek fE[6]H S| N T —ANH AL, RIS R AT ## 1) Gorenstein “FIHAR . Tacob 7£[7]
HORE X G AR () AT T BB AT, UEBA T B R T AR I Gorenstein “FIEEIZE 5 Ding B9 2R E M
2 HAY Y5 — A Ding #9852 Gorenstein A, % J5 1R T 7R &R A0 2644 F $E5F4» AT ## 19 Gorenstein
SRS Ding BA R RIZEEEAT . FIRT 45 H T 5 R AT R Gorenstein “FHHA 1255 Gorenstein 5
SRR ) — L 78 i b Sk N T i — D% Gorenstein [F]JRAAELE— M3A LT, Bravo,
Gillespie 1 Hovey TE[8]H1 5| N\ T Level B MEA, XX A HAAHE, 48151 N T Gorenstein AC
LY. 1E Noetherian 3§ I, Gorenstein 4C 155 & Gorenstein #5185, 7EEEEIL |, Gorenstein AC
AR A& Ding #55.

5 EIRRTFERIE K, A SCHEFL T Gorenstein AC $5HR B2 5 B AR AT AR K] Gorenstein - 3H % [ 2545
#rBA K Gorenstein AC #ESFBE[1125 S Gorenstein HES A (K 28240 1) — LL 78 2 b B 26 A

2. MEHNA

BRARRFDIULH], ASCHBTA A R ZEG, Pl RAEHGER R SNBSS, WK,
SPAHBERISE LA Level BEIZEDHIM P I W F . L IR M (R) FoR RETEW X TAER R-BEHIE X,
AL

X' ={Y e M(R)|Extl (X,Y)=0{ERNX e X},

"X ={Y e M(R)|Ext, (Y.X) = 0.fER X € X},
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X 2.1 1) Fr RAE F A RE R, WR R F A ADE

> P >F->F ->F->0

o PR IR AR .
2) FR R-HE L & Level 8, WSXMERHEA RS F, A Tor (F,L)=0.
3) Bk RA A JELANT clean 4, WIRXMTRMMEA REREE F, £ Exty (F,4)=0.
REX 2.2 HBE R IELS)

P:->P >B >P° >P —..

o M ;Ker(PO —>P1) .

1) EXAERRRS R O, H Hom, (P,Q) IEE, WA R M /2 Gorenstein HH . H gp FoR
Gorenstein BRI

2) FAMERRFE R F, 4 Hom, (P, F) IEH, WFK R-5& M /2 Ding 51 #i. Hl DP 7R Ding
SRR

3) HAMERH Level R-KE L, H Hom, (P,L) IE&, WFK R-1E M J& Gorenstein AC 45, Hl GP, %%
7~ Gorenstein AC BHHR IS

4) EXMERIINS A RIEL A 1®, P IEE, WFR R-IE M 2B R W] f# 1) Gorenstein ~F-3H 45 . H PGF
FORPEI R TR Gorenstein P2,

X 2.3 K R M /& Gorenstein “FHHA, 41 AF7ET4H R-BL[1) IE5 5

Fio > >F, >F" > F —..
Horp M = Ker(F* —> F'), EXHERIIM A RBE L A 1©, F IES . il GF F5 Gorenstein THIBHI.
T 2.4 FR RASE M & 3% Gorenstein #5485,  WHIRAZAEB R IE 551
P. > P—>P—>P—>P—--
Hrt M =Ker(P — P), ERXMERKIBS R-EE O, 4 Hom, (P,Q) E# -
e HEXTR, G, cDPcGP, PGF <GF «

3. ELER
iR 3.1 W R RAEREIR. WA ZEAT:
1) GR. cGF .

2) SHMTEM REM eGP, AM' €GT .

3) I <GPy -

R 1) = 2) WM eGP, - BINGR, < GF » BTl M 52& Gorenstein “FH 1, MTIH([9], EH 3.6)
M, M*eqI.

2)=1) WM eGP, . WAFAESRST R-EEHIIES S

P:.-->B—>F >P, >P,—-
Hoh M =Ker(P, > P,), ZP=Ker(P, > P_)eGP, HXMEEI Level RMEL, #H Hom, (P,L) Ffr.
FTLAH N4 R IE5 5]

P:--o> P, >F 5B >PB —>--

SUH B B ZPT e GT , FF AR AT R A B4 R4 1, 4 Homy (LPY) IE A . sy B R
Hom, (1,P*)=(I®,P)", FiLh(I®,P) =Hom,(I®, P,0/Z) 4. XIHNQ/Z RBIAGH, FiL)
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I®,PIEA, Kb MegF .
2)=3) WM eGP, . WM"eGT . NMIAHMERMIWHEA R-BLT,
Exty (M. I")= Ext} (1.M")=0,

LT <GPy -
3)=2) WM eGP, . WAFERS R-IEEHIES S

P:->B>F >P,>P, >

Hobt M =Ker(P, - P,) B4 ZP=Ker(P, > P ) €GP, K T* < GR. , i LUKHER 10 3 47 R4 1,
B Ext (ZP,17)=0. FIXHERIMGA RHBE 1 A Exty (1,Z,P)=0. HOMERIAEA RHL 1,
Hom, (LP*) 4 AP RASBIHES . MITTES M eI .

FEATHE GB, =GP 1% k-

518 32 fE(LEHX R L, G, c PGF .

B WM <GP, . WIAFAERS R IE 451

P:->P —>B >P° >P —.

Fort M = Ker(P* — P') HAMER A Level R L, 4 Hom, (B,L) 4. #([10], #8275, *HERHI
#ixf clean 1 R-IE 4, A A®, P1EH . XFE NN RAE—EZ48%] clean R, FrLIXHEREINS A R-
W1, 1®,PiEh. FiktMePGF .

3.3 4R RERESX, WGP, =DP=PGF .

BB e XA, GP, cDP. %M eDP . WAFERES RBLIES S

P:->P —>B —>P >P —..

ot M = Ker(P' — P') HAMER T4 R4 F, # Hom, (P,F) ¢, XA R BRI, H(8], ik
2.11)%1, Level R-5/&V1H R-#5, FrLAXAERI Level R-# L, 5 Hom, (P,L) IE&. Bk M eGP, -
GP. =DP . XH5I# 32 f([7], #i& DA, GP, < PGF ., PGF<DP. HILGR, =DP=PGF -

W34 GP, =GP M HM M LeGP .

B AEE: HEXH, LGP, TGP, =GP, Bt LeGP .

et BENH, GB, cGP . WM eGP . WAFESST RAZHIIES S

P:.--s>B—>F —>P >P,—> -

e Mz=Ker(P, > P,) B ZP=Ker(P, > P, )eGP . BNy LeGP", FiLAXER Level RHLL, A
Exty (Z,P,L)=0. FUXHERIN Level RHE L, Hom, (P,L) IE&. M eGP, .

HEW 3.5 W R EHERIF. W PGF =gP M B LeGP .

BB MEEvE: fhE# 3.3 M, PGF =GR, . BN LGP, FibhLcPGF: . XN PGF =GP,
FTbL L eGP .

ot BN R EEECRI, FTLAdE 3.3 K1, GR, =DP=PGF . XHHNLeGP, FrLAH@E
3.4, 14 PGF =GP -

EH 3.6 W R BB . W FHIKAFEMN:

1) GPcGF s

2) GRB. =GP .

3) MHMERM R M egr, M €GI .
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4) I*cGP-.
i 2)=1) BAGR, c PGF < GF , MGP, =GP, FTLAGP < GF «
1)=2) HEXH, GP,. cGP . FIEGP cGP, . ¥ M /&3 Gorenstein #5145, W AFLERHT R
1E&%1
P:.:-s>P—>P>P>P—--
Hd M =Ker(P— P) . HIEER, MegF, FUHEEMASA RBE 1, A Tor' (I,M)=0. XIHN
ARIEEFT:0oM >P—>M -0, FTUAHMERMAHSAL R4, HIEES

0="Tor (4,M)>A®, M —> A®, P> A®; M -0

FiLh A®, PIEA. M e PGF « WM eGP . AN M' &3 Gorenstien BEATHLI ELAII ELAL I 4 vl i
(1] Gorenstien “F- 3 AR 1) 26 F BRI AT, BT LA M" e PGF - XIRH R ZHEERIR, the # 3.3 41, GP, = PGF ,
T M eGP, -

e 3) H(11], EH22)n15.

3) = 4) BMegp. BNM G, FIUSHERMIMA R4 1, # Exty (LM")=0. XE%
Exty (M,I") = Ext} (IL,M"), FLLI* cgP*.

4)=3) WM eGP WAAEEIN R-IEHIIES S

P:.->B>F >P, 5P, >

H M, =ZP=Ker(P, > P_)eGP . MiitiiEes)

P - P >P >B 5P —>--

HM;=2ZP . WAL cGP, FIUAXHEEIIPNGA RIEL A Bxty (1M )= Exty (M, 1) =0. Hit
Hom,, (I,IP”)EQO MM eGT .
NHEFRA TR Gorenstein AC 35 1578 26 IAEAEME .
BIH# 3.7 W R BEFRIN A M e GF , WAFERF R Gorenstein AC I TEH 0 >4 —>B—>M -0,
HhgeF,
R BOARI(I2], B 2.03), (POF,POF" ) RSE MR, FfLMFAER IE A
0>4—>B—->M-—>0
H4ePGF", BePGF . XINAM eGF HBePGF = GF, fibhdeGF . Ik AecGFNPGF".
H(6], EH 4105, GFNPGF=F . XFAN R REFRH, Frxt BREIESS], dE 3.3 M,
Ae F cDP* <GP HBePGF =GP, . MIifif3 B— M & M [{]—HEBE ) Gorenstein AC $E5 % 7 -
W R AWM. FATD
Gfd =inf {n | FTEIEEHI0 > G, > > G, > M -0, G, e GF,0<i<n}
H#2Z A R-#E M K] Gorenstein “T-3H 4% .
R 3.8 W R EECRIR . MEE—A> Gorenstein “F-IH4E ¥ IR AL ATE — NRF#E Y Gorenstein AC %5
T 5
UERH % M ) Gorenstein “FHHAERAH IR . W H([9], BIFE 3.17)%01, fA/EMIESS
0->D->T—>M-—>0
Ho7egr H DWW THAERAER. X 7, M5 3.7 8, TH MEFEEN Gorenstein AC F 4 HifE 5, R
FAEIEA B
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0>4—>B—>T—0

Hh4eF HBeGP, . MNiAFLIAIE

0 0
A=——=A
0 X B M 0
0 D T M 0
0 0

L0 > X >B—>M —>01ES, HHBegh, . XHA D W FHARARHE 4 F, Pl X K- FH4E%
B B X cGPr. W B—> M & MF— KT Gorenstein AC 55 1175 75

E&WE
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