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Abstract

In this article, the notion of Gorenstein (m, n)-projective modules is introduced. Some properties
of such modules are investigated over strongly left (m, n)-coherent rings, and some equivalent
characterizations of Gorenstein (m, n)-projective modules are given.
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1. 518

VE A BR A A S R () —FddE T, Auslander F1 Bridger 78 SCER[1]7#F 5t T %321 Noether 31 _I- Gorenstein
YEHCN O (AT PRAE B, 1995 4E, 7ESCHR[2]" Enochs Al Jenda 7E— 3 5] A\ Gorenstein #4451
Gorenstein W HHRAIHE S . E ik, DL Gorenstein 5T (P 5H AT X 2 () Gorenstein [ERACEZ 3] T 2
FATR) 2 RVE[1]-[6]

2001 4F, E R n-PuSHAE, P-PYSHSE, FP-PSSHEAZE—H#E ", Chen, Ding, Li #1 Zhou £ CHR[7] 5
AT (m, n)-HSEEIRE S . 2005 4, Zhang &5 ALESCER[B]HUER T #E(m, n)-BEEH E, (m, n)-H A R-
B R PR (m, n)-"F4E . [F4E, 763CHR[9]H, Mao Al Ding 7E&E S FR ERE T T AR FP-3 5 4E 5 LA %
PRI FP- BN IR 4%, 2006 4, Mao Al Ding 75 SCER[10]HEM T (P, . 1, ) R SE R HIARSINIE, b P, |
(M, n)-BREE, 1 (M, n)-PREES . 2014 4R, H Sl ESCER[11] 5N R, n)-BERIRIOMES,
IFUEM] T ESR(M, n)-BERIE B, (P, 1, ) RIEFIEERTE . 2020 45, SRR~ & 75 SCHR[12] i 7
7 Gorenstein (m, n)-P 545, FEESR(m, n)-%&EER I R Gorenstein (m, n)-P B854 1 75 (m, n)- N 53R
— LGS % 1]

% FRBHE K, ASCGIN Gorenstein (m, n)- S B . UEBH T Gorenstein (m, n)-# 54800 T
BLAE ] ESRAE (m, n)-BER AR L, 45 T Gorenstein (m, n)- #5545 2547 21 .

2. FEEA

B m A n SRR RS, ROBRA BTSSR, I B N R Hid, (M) &
LM AR, T RN TR PR R RO 2 R-BEE, 4T/ R-BE M, HIM ™ =Hom, (M,Q/Z)
For M PR

EX 2.1 BRI RBEM & (m, n)-F£oR i, WRAAAERE RBEHEIESFH0>K >R" > M -0, H
K J2& n-2E

SEX 2.2 FRA R-BEM & (m, n)- AT, I AR R 1 (m, n)-Fox 7 R-BEP, Exty (P,M)=0.

SEX 2.3 PR RN S (m, n)-B 1, WERAHAERERI (M, n)-AH 72 R-BE M, Exty (N,M)=0.

L 2.4 (1) (M, n)-FRRESE(m, n)-H A

(2) (m, n)-FLhHECT B/, BEARITURY Tk 1A .

FEX 2.5 I R A (M, n)-BERIN, WHRA R-FER™ (R — n- Al T A BRE R

SEX 2.6 FRIE RAESRA (M, n)-BERIE, QR R™ MR —AS n-2E SRR (m, n)- R,

3. Gorenstein (m, n)-3¥Z5HE R HM4E R
E 3.1 FRA R M & Gorenstein (m, n)-FESHA, Wi SRAZAE(m, n)-#5T 42 R-BLHIIE & 741

~

J=>P->F>P,»>P, >,

ERM =Im(P, > P,), HXMERMEeTNI,,, Hom,(3,E)EH.
Gorenstein (m, n)- 34 /2 R-EL¥IZRIEAGR, | .
VEIC 3.2 (1) (m, n)-$4t /2 R-15 /& Gorenstein (m, n)-#54 42 R-Fi;
(2) # M 2 Gorenstein (m, n)-# 4 72 R-5, NXHMEREeTNI,,, Exty(M,E)=0;:
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(@) #3I=>PF >P > P, > P, > &M n)-BHL R-BENEATFH, HWEEMETNL,,,
Homg (S,E) 1L, WEEAELIIER, #%, RIEHE Gorenstein (m, n)-B4 /2 R-1;

(4) Gorenstein (m, n)-#¢44t 75 R-1 ¢ T EARE A

firfR 3.3 Gorenstein (m, n)-#5 /£ R-BE T B AE 4

UEH % (M,)_ &% Gorenstein (m, n)-#417% R-BE, &M =@
Gorenstein (m, n)-F4t e R-18, BT LAEAE(m, n)-HE56 72 R IE 5 7 41

~I

F =P 5P 5P, 5P, >,

EE M, =Im(R > P.), JFXERMETN,, . Homg(3,E)IES. FREEST
@ielsi:'“%&) Pli_)@ P()i_>®ielp—il_)@ielp—i2_)'"’

Mio ﬁ{E%EG|EI’ y‘jM|/—~Eé

iel

iel iel
HAM =Im(®, R >®_P,), FXERMETNI,,, Hom, (&3 E)=I, (I E)ES. FHik M
#& Gorenstein (m, n)-#&5F /2 R-A5

R 3.4 ¥ R &SR (M, n)-BERIF, MZZE R, LI RAL:

(1) # M 2 Gorenstein (m, n)-#&4H /2 R-8, MXHEREMEe TN, EEMi>1, Exty(M,E)=0;

(2 MAEFE RBEMIESGFI0>N>G ;> >G>G >M->0, G(0<i<k-1) =2
Gorenstein (m, n)-##E, MXHERME TN, UAEEKMi>0, Exty(N,E)zExty (M,E).

WERH (1) % M & Gorenstein (m, n)-FBH /i R-BE, E & (m, n)-A 474 R-BE, Hid, (E)=k <o, HET
TIEA T4

0O->M->F->PR—>->BR,>R—>N->0,

Hob P (0 < k—1)R(m, n)-Beit /e R, [ RJESRA (M, n)-BERFR, 1112 2.2 H1(P, 0 1,,,0) R7E
&L RPERS, FTLLEX,! (PLE)=0,0< j<k-1. HOMERMi>1, Exty(N,E)=Ext{" (M,E). XH
Hidg (E)=k <o, FILHERMI>1, Exty(N,E)=Exty"(M,E)=0.

(2) MEMI (L)

EHL 35 W REHRA(m, n)-HBEEI, M & R, ] M & Gorenstein (m, n)-#5 /2 -84 HAY 2447
FE(m, n)-FLi 7 R-E 1K) IE A 741

J=>F->F>P,»>P,—>-,

M =Im(P, > P,) .

R =) 2R,

<) BN (M, n)-A 5T R-A5, Hid, (N) =k < o0 o FIE Homg (3, N) IE6, X k AT HAE 45 H k=0
I, SRRARMOL, k21, BREIESTS

O>N—>E—>L->O0,
o E PSR id, (L)=k—1. TIAIESS
0>L 5E" >N >0,

B4 R 2SR (M, n)-BERIE, H[8]EHE 5.7 &1, E" AN J&(m, n)-"T4HAL, # L Z(m, n)-"FHEL (8]
SEHL 5.7 1, LA&(m, n)-WEHR. ISR Hom, (3,L) IE&. TRAERIZHMIES P

0 — Homg (3,N) — Hom, (3, E) — Hom, (3,L) >0,

et Homg, (3, E) A Homg (3, L) IE&, ATHI[13]5E H# 6.3 &1, Hom, (3,N) IE& . [l M /& Gorenstein
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(m, n)- B

HEW 3.6 W R IR (M, n)-BERIN, MZZK RAE, MELTF4EM:

(1) M & Gorenstein (m, n)-F5 55

(2) HAEL RIEMIESFII0O>M > P, > P, —-, HAHEAP &M, n)-HBeiH;

(3) AL R-EMEIEAFH0>M 5P > L—0, Hi P &m,n)-#AH, L 2 Gorenstein (m, n)-
B

iEEH (1) = (3) = () &4k,

@)= QB> PP >M > 052Zm,n)-Bi k. d1(Q%, fFHEL RBIIESTS

0->M—->P,>P,—>-,

HrA Py, Py, 2 (m, n)- B R, TR R IE G P51

>R ->PF->P,>P,—>,

M =1m(P, »P,). #CHER 3.5 %1 M & Gorenstein (m, n)-# 5.
R 3.7 R AT/ (M, n)-BEEIF, 0> M, > M, - M, — 027/ R-BEIIEE IE S FFF1 o U AR KL :
(1) # M, & Gorenstein (m, n)-#H 8L, My (m, n)-#5H#5E, U M, 52 Gorenstein (m, n)-F 545
(2) #F M, & Gorenstein (m, n)-# 415, M, & (m, n)-FBGHHL, U M, S Gorenstein (m, n)-F 45
EBH (1) K24 M2 Gorenstein (m, n)-F 568, Bt LAEAE /2 R-EE AT IE&)7510 > M, > P >N -0,
Horp P A (m, n)-#5F8E, U N 2 Gorenstein (m, n)-#5H . 25 RE R AIHEH ] 1:

0 0
0 M, M, M, 0
]
0 P Q M, 0
N— N
0 0

Figure 1. Pushout diagram

B 1 HEHE
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(2) i, hifEie 3.6 M.

EE 3.8 BRI, MLLFEEM:

(1) EANA R-FEZ Gorenstein (m, n)-#51 1 ;
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PERH (1) = (2) WM & HN A R, A (L)% M & Gorenstein (m, n)-#% 5. T RIEAEFES
Egl

O->M->P—>N->O0,

Forf P, n)-BUREE T MOE RS, FTONZIE &SR, M R P BRI, HIVEE 2.4 (2)
Al MM, n)- BB BRI, B E R MR RO, n)- WA 7 R-BE NV Rt (D)
%1, N A& Gorenstein (m, n)-FB5HE. T2 fiEid 3.2 2)%1, Exti (N,E)=0, Tl E &M St #iimor.

(2 = () B M RERHBL >R >R >M 0 M H—Am n)-B55E 0>M P, -
P, R MG RETAMR, BRI TEM, n)-34T 2 R-BERIIE 1751

J=>F->F>P,»>P,—>-,

M =Im(R, — P,) - i E WHHZERCE IR I(m, n)- A 552 R, (i) ki, E 2 WAL, BTEL Hom, (3, E)
1E4. [HIk M & Gorenstein (m, n)-$ 845

E&WE

5K SRR 5L 4 BT B T H (11861055)

S Hk
[1] Auslander, M. and Bridger, M. (1969) Stable Module Theory. In: Memoirs of the American Mathematical Society, 94.
https://doi.org/10.1090/memo/0094

[2] Enoch, E.E. and Jenda, O.M.G. (1995) Gorenstein Injective and Projective Modules. Mathematische Zeitschrift 220,
611-633. https://doi.org/10.1007/BF02572634

[3] Christensen, L.W. (2000) Gorenstein Dimension. In: Lecture Notes in Math, Springer-Verlag, Berlin.
https://doi.org/10.1007/BFb0103984

[4] Enoch, E.E. and Jenda, O.M.G. (2000) Relative Homological Algerbra. Walter de Gruyter, Berlin.
https://doi.org/10.1515/9783110803662

[5] Holm, H. (2004) Gorenstein Homological Dimensions. Journal of Pure and Applied Algebra, 189, 167-193.
https://doi.org/10.1016/j.jpaa.2003.11.007

[6] Holm, H. (2004) Gorenstein Derived Functors. Proceedings of the American Mathematical Society, 132, 1913-1923.
https://doi.org/10.1090/S0002-9939-04-07317-4

[71 Chen, J.L., Ding, N.Q., Li, Y.L. and Zhou, Y.Q. (2001) On (m, n)-Injectivity of Modules. Communications in Algebra,
29, 5589-5603. https://doi.org/10.1081/AGB-100107948

[8] Zhang, X.X., Chen, J.L. and Zhang, J. (2005) On (m, n)-Injective Modules and (m, n)-Coherent Rings. Algebra Collo-
quium, 12, 149-160. https://doi.org/10.1142/S1005386705000143

[91 Mao, L.X. and Ding, N.Q. (2005) Fp-Projective Dimensions. Communications in Algebra, 33, 1153-1170.
https://doi.org/10.1081/AGB-200053832

[10] Mao, L.X. and Ding, N.Q. (2006) On Relative Injective Modules and Relative Coherent Rings. Communications in
Algebra, 34, 2531-2545. https://doi.org/10.1080/00927870600651208

[11] ® Had. 5R(m, n)-#EERI[J]. LR R4 (B R EHAIR), 2014, 13(5): 611-615.
[12] #%5&, BX1-FE. Gorenstein (m, n)-P R[], LR K224k (FES4AR), 2020, 55(12): 18-22.
[13] Rotman, J.J. (1979) An Introduction to Homological Algebra. Academic Press, New York.

DOI: 10.12677/pm.2020.1010118 1006 Eiile e


https://doi.org/10.12677/pm.2020.1010118
https://doi.org/10.1090/memo/0094
https://doi.org/10.1007/BF02572634
https://doi.org/10.1007/BFb0103984
https://doi.org/10.1515/9783110803662
https://doi.org/10.1016/j.jpaa.2003.11.007
https://doi.org/10.1090/S0002-9939-04-07317-4
https://doi.org/10.1081/AGB-100107948
https://doi.org/10.1142/S1005386705000143
https://doi.org/10.1081/AGB-200053832
https://doi.org/10.1080/00927870600651208

	Gorenstein (m, n)-投射模
	摘  要
	关键词
	Gorenstein (m, n)-Projective Modules
	Abstract
	Keywords
	1. 引言
	2. 预备知识
	3. Gorenstein (m, n)-投射模及其性质
	基金项目
	参考文献

