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Abstract

In this paper, the concept of strongly quasi-Gorenstein projective (injective) modules
is introduced and some basic properties are proved, and equivalent inscriptions of

these two types of modules are discussed.
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1. 48

19694, 7E3CHR [1]H, Auslander® AN 51N T G-4EBMBE S, 0 e MR B 17— R 510 5T
20044F, HolmfE Sk [2]H 75 T — M3 b FIGorenstein$% 5 (P 5518 S H4E 5, 1538 TIRZ 5%
SFF (PN S ) A % L 4 AR L 4518 20074F, Bennis% A AESCHR [3]H 42 H T 58 Gorenstein % 541 152 1) HE
&, FFUE T R-BLM J2 Gorenstein®¥ 3 (1) 24 HAL Y B & F AN 5 Gorenstein 3% i 152 (1) B A1 I, 20084F,
Yang55 NAESCHR [4] X B 13— 2 7. R4, Mao®E AAESCHR [5]59] A\ T Gorenstein FP-P4
FHHE, 2009 4, Ding®: AAESCHR [6]5] A\ T 3 Gorenstein - $H A%, 20104F, Gillespieft 3k [7]H #2E
11153 3 B8 A 44 A Ding P9 S A Ding 5 A%, 2011 4F, XingfE SCHR [8] H 9l A T 58Ding 5% 4 155 Al
5EDing PSR E S, UE B 1 H — 2 ARYE . 20224, MashhadfE 3Ci#k [9]5] A T #h-Gorensteinf
SRS E S, UEB T H— BT A PR IR

SRR, ALFIN T 5iUh-Gorenstein 35 (AL, BF 7T 1A — LB A 7.

A N RIRH BALTT IS &3, B £ R-BE, P (R)MIQP (R) 73 il 2R 7s BUF AR S A5
K.I(R)YMQL(R) 73 Frn WHHEAIL N S BEE. QGP(R)MQGL(R) 3 | /-HWh-Gorenstein 5 5 15
FFIHL-Gorenstein N K. pdg(M)RRR-BIM B 4EEL, Gpdr(M)FRRR-AEM [F)Gorenstein
PN AERL.

2. & FIR

EX 2.1 [9] FRR-BEM FH-Gorenstein & S 15, W RAFAE— MM IES R TE
P=--- 5P P =P -,

fFEM = Tm(P, = By), HXMEEMQ € QP(R), Hom(P, Q)IE#.
EX 2.2 [9] FRR-HEN NHL-Gorenstein P AR, W RAZAE— AW ETH I IES R B

==L —=1y—14—- -,
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ffi3M = Im(I; — Ip), BXHMEERE € QI(R), Hom(E,I)IE&.
EX 2.3 [10] FRR-FEM AT BS R, an i

R LA FE A BATR 22 A -

iy

Bif=ns'.
EX 2.4 [10] FRR-BEM AL SR Gn 5

04>T4]>

R LA TE A BATR 22 A -

B f = f'g, FeAh T M 74

3. EHl-GorensteinZ §fi&

E X 3.1 FRR-TEM Aimf-Gorenstein & AR, U RAFAE — NI ) 1E & B T

fFfB3M =2 Imf, HXHMEERQ € QP(R), Hom(P, Q) 1EA.
ENX 3.2 FRR-HEN A5afl-Gorenstein P B4R, TR AALE— AN IE & B K

FHN = Img, HXHMEEME € QI(R), Hom(E,T)IEA.
FHSQGP(R)FSQGI(R) /At NiE-Gorenstein 5 i B F 3 - Gorenstein PN S FE 2K,
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EIE 3.3 P(R) C QP(R), Z(R) C QZ(R). SQGP(R) C QGP(R), SQGI(R) C QGI(R).
AL 3.4 (1) 5230h-Gorenstein S A5G T- BN AT

2) 3E4M-Gorenstein P 55T ELARES ).
(

HERA (1) & (P))ier & — R IU-Gorenstein #5158, | i & LH, FFEIE &5
P=-..opPhphpy....
5P = Imf, HXHMERMQ € QP(R), Hom(P, Q)IEH. X NAF{EIERFI
eP=-saPYerHaep ...

F HHom (P, Q) = [ Hom(P, Q), MAMEEMQ € QP(R), Hom (P, Q)1EH, HOP;, = Im(df),
HA(DP;) ;e 2 5E I -Gorenstein 5 S 5.

(2) (L) e 172 —FR5RTL-Gorenstein P A, Tl 8 SCAN, ARAE IER 41

R N I
131 = Img, AXHMERME € QZ(R), Hom(E,D)IEA. X NAFEIER S
Mi=- -

It HHom(E,[1I) & [[Hom(E,I), HAHEE K E € QZ(R), Hom(E,[[I) iEA, HI[ L = Im([] 9),
[RIETT ;A2 58 30 Gorenstein P S 5.

Rl 3.5 BN R Z 9 - Gorenstein B S 45

ERR WP B ESHP=..- 5> PaP L PoP ... Hrhf: (z,9) — (0,2),0 @
P =Kerf =Imf = P. XM{EEINQ € QP(R), HHom(—, Q)1EH TP, A LL T 32 # K

G S Hom(P& P,Q) " _Hgom(Pa P,Q)

- -
.- —> Hom(P, Q) ® Hom(P, Q) — Hom(P, Q) & Hom(P, Q) —>
HHom(P, Q)iF &, PP 30l Gorenstein i STHL
R 3.6 4 P ST B 42481 Gorenstein 14 4.
FH 3.7 MAB-Gorensteint i = M — ¥l Gorenstein i ST ELAI
SERE (= )BEM 4Dl Gorensteins STHE T i 5 X147 12 1E 251

P:"'—)Plﬂpoﬁpfllgpfz—)“'
EEM = Im(dF), 7 BXHERMNQ € QP(R), Hom(P, Q) IEA, SHERE M Kum, i, e
(X" P)i = Py, di P =dl.

BB IS

Q= "P) = 5Q=0P,% Q=P Q=aP, = -
F Im(@df) = ©Im(df), WMRIm(d]) BRI S SO [11], 6 820.2(1)) 50, XFE %
ML € QP(R),
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Hom(®pmez (3" P), L) = ] Hom(}™ P, L), #Hom(Q, L) 21L&, JTLAM & — >3 4U-Gorenstein i
meZ
S Im(@dD) BRI

(<) WNE 5 Ph-Gorenstein B L, MIN = M ¢ Q, HEIL3.3%, N € QGP(R), X X
BR( [9],51 BH2.6(1)) I AN, NG T BRI A, M € QGP(R).

IR 3.8 M2 H-Gorenstein P fi 1= M & — A 32 10l-Gorenstein P4 S A5 () BRI,
ARl 3.9 MOZR-BL, LA N 41055
(1) M 238 41-Gorenstein P 5,
(2) FAEERIERHI0 - M — P — M — 0, K PREUEL, HXMEREMQ € QP(R), Ext'2! (M, Q) =
0;
(3) FFAERIERSI0 - M — P — M — 0, KPR, HXMEERQ € QP(R),0 —
Hom(M, Q) — Hom(M, Q) — Hom(M, Q) — 0IEA.
HERR (1)=>(2) B yM 25 40l-Gorenstein B 1L, T 58 U, FIERLIEAFIX = 0 - M —
P — M — 0, Hh PRESHEL, HXMEREMQ € QP(R), Hom(X, Q)IE#A, #% & LL T 22 #eA:

Hom(M, Q) l) I
Hom(M, Q) — = Eath(M, Q) — =0

W E LS BN, Bath (M, Q) = 0, MIfi Extis (M, Q) = 0.
(2)=(3) EAR.

(3)=(1) H1E XBIATIERA.
Xt T 5 F8- Gorenstein P S AT AL .
ARl 3.10 NAZR-BE, AN 45055 4

(1) N#&54Lh-CGorenstein A 5 15

() fFEHIESH0 - N = T — N — 0, K LR, AXEENE € QI(R), Extis (B, N) =

(3) FAEMIESI0 - N = I - N — 0, K2 N, BXMESEHRE € QZ(R),0 —
Hom(E,N) — Hom(E,I) — Hom(E,N) — 0 IE5.

EI 3110 - N - M = Q — 0IEA, HHQ € P(R), WNZ i l-Gorenstein i 5
i = M 2 5 FL- Gorenstein % 4 15

UEI: (=) BONQUE SR, MU IEA P2, MM = N @ Q. U g1 3. AF0 A7 35501, M5
#)-Gorenstein-#5% H 5.

(<) H A M 2 5EfU-Gorenstein &5 1%, U H @ LHIFEIERIIO - N Q - P —- N&Q — 0,
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Hr PRSI, LEN ¢ Q — PHIN & Q — N HHfEH:

0 0
0—>Q—5>NpQ——"— >N 0
0 Q P Q 0
NeQ=—=N®dQ
0 0

KAM = N & Q, M2 5% #I-Gorenstein ¥ § 155, # B 7€ #3751, N2 #h-Gorensteinfst 5 5. H 3¢
BR( [9), A7 R2.5) %0, Q" € QGP(R). X HISCHR( [9], 51 EH2.3)%1, B2tz (Q',Q) = 0, #0 - Q — P —
Q — 0%, Q' € P(R). HH%EQ — N®Q,N — N @ QKIHz[Al:

0 0
N N
0 Q@ Q Q 0

A0 = Q" = Q — Q — 0%, Q" ¢ P(R), IFHHEHALESS0 - N - Q — N = 0. 4f
ERIW € QP(R), BAN € QGP(R), # i SCik( [9],5132.3) 0, Eatis" (N, W) = 0, I i v 3.9
H1, N2 $h-Gorenstein 5 4 152,

EIE3.12%0 - E - M — N — 0IEA, HHE € Z(R), W N2 5 #-Gorenstein P i #i <=
M 7258 #h-Gorenstein P 5 5.

B 3.13 WRAZHIR, QBB 11 HM S — 3l GorensteinLAHHL, M @ Q32
#)-Gorenstein 5%

UERH: IR M 5 U0 Gorenstein SR A, W b1 %€ SCRH, AAAERLIER 10 = M — P — M — 0 (%),
He PRI - @ QIERF (), B0=TorF(M,Q) > MQ == P2 Q -— M ® Q — 0IF
. MR A W3R, ) B SCRR( [12],ch2,§1, 58 F3) 4, P @ Q& . sHEEQ € QP(R), Hi
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SCHR( [13], p. 258,9.20)41, Ext's (M ®r Q, Q) = Hompg(Q, Ext'' (M, Q")) = 0, # i 3.9%0,
M ® Q5 -Gorenstein & 5 4.

L 3.14 WRAZM, ML N
1) 58 48h-Gorenstein 5 A ¢ T4 7k 3 71
2) 58 fU-Gorenstein 5 15 B 7] iR

BB NIEAHI0 - Gy = Go - M — 0, HH GG, A& 58 H-Gorenstein ¥ i 15, #5 X T
BQ € QP(R), Exth(M, Q) = 0, | M 52 38 3-Gorenstein ¥ S 1.

(
(

E:(1)=(2) %0 > A - A > A" — 0IES, HhA" AR HEI-Gorenstein B 5 1. # T 13 %5
EAFI0 - A" » P — A" — 0, K PRIGHEL HEA - A" 5P — A" [HHE:

0 0
Al =——=A4
0 A B p 0
0 A A A" 0
0 0

A", A S5 -Gorenstein 5 A5, # b (1) %0, B2 58 -Gorensteinf5 A5, M 5 #E3. 1140,
A I-Gorenstein ¥ 5.

(2)=(3) BFIAG, 72 5840-Gorensteinfi 4, FTUMFEIESHI0 —» G, = PL — G, — 0, P e

0 0
0 G, Go M 0
0 P C M 0
G, Gy
0 0

KRNG5 Gy 72 i P-Gorenstein 5 3, #2614 (2) 51, C 2 5 #-Gorenstein A%, K A7 1E IE&
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0 — C = Py » C — 0, Hrh PR B 5HR. ZBC — MAC — PHHEH:

0 0
0 P C M 0
0 P P D 0
C=——=C
0 0

HHom(—, P)VEHF0 - M - D' — C — 0, HKIEAIIFAHESS:

DR A5 S A DL S A, T Eh oy 3.9 RN LN 46 1R 45, Bty (C, Py) = Exth(M, Py) = 0, i ExtL (D, P,)=0,
M IEAFI0 — Py — Py — D — 0724, R D2 AR, X i 51 #3.5%1, D2 58$-Gorensteinf%
S5, WH (2) %1, M2 3-Gorenstein#& 5.

(3)=(1) &0 - N - N — N' — 0IE#, HHhN 5N 5B -Gorenstein B 5 1. xF AT
EQ € QP(R), HHom(—, Q)/EH T L IE& %, K IES 51 A]131E5 51
Exth(N",Q) — Exth(N',Q) - Exth(N,Q)
D] Sy 45 S5 A UL B B B fl A R3O Bt (N, Q) = FEath(N,Q) = 0, #iExth(N',Q) = 0.
NN R I-Gorenstein# i, MAEEFE5I0 > N = P > N — 0, b PRBGE. ZEP —
N'5N" — N4

0 0
N'—=N

0 N H P 0

0 N N N 0
0 0

NN 72 5 fl-Gorenstein % 5 A5, P& % 5 A, T | 52 BE3.11%0, H 2 5 #l-Gorenstein#% 5 #, M
HI(3) HIN /2584 -Gorensteind 4 15, IR L34 -Gorenstein B B2 56 473K 4 141,

X TG AT i .
ARR 3.15 BRI WL R Ak AFS5 A
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(1) #E4)-Gorenstein Py B3 T4 Tk 4 141
(2) 3 3-Gorenstein PN 5152 P S AT @25,

BN EAS0 - M — Q° — Q' — 0, QO Q' 2 # W Gorenstein P § 1, 75 X T
BE € QI(R), ExtL(E, M) = 0, WM& 3## Gorenstein P FH 5.
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