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Abstract

This paper considers strongly Gorenstein FP-injective modules over formal triangular
A 0

matrix rings. Let T = be formal triangular matrix ring, where A and B are

two rings and U is a (B, A)-bimodule. It is proved that if T is a left coherent ring, gU

M,

is finitely presented and pd(pU) < oo, M = ( ) is strongly Gorenstein FP-injective
M

M,

left T-modules, then kerp™ is strongly Gorenstein FP-injective left A-modules, M, is

strongly Gorenstein FP-injective left B-modules, and ;\M is an epimorphism.
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1. 5|5

Auslander f1BridgerfE 19694F N FRAE A 5] N T GorensteinZE B AL &, 1% Fb 4 £002 B4 4
AL, EnochsZ7ESCHR [1)H, 4 GorensteinZE £ % 1A PR A= SRR A Gorenstein & i B, Jf
H ¥ Gorensteind% S 4E ) FME Z RS TE T, WAL R-BEMZFP-N 1, W1 BEF & A R %R
RN, HExty(N, M) = 0. 20084E, Mao 7£3CHR [2]7F W 5T T Gorenstein FP-py §f . 20134,
Gao 7E3CHk [3]7 5] N\ T 58 Gorenstein FP-PN S 15 (I &. 5% Gorenstein FP-IN 4 15 /& Gorenstein
FP- N B AR — ANRERR I ;. HEUERH T 5 Gorenstein FP-N 8 A T FP- N 84 # A Gorenstein FP-4
S 1A,

FERB R, = AR & — REE ARSI, RSN IR EE TR, 75 MU
oy XHA EEN . 2019, Mao fESCHR [4]h 45t T IR = AR _ERFP- A S35 1) 254 %1 1H.
20224F, Yang fESCHER [5] A5 T IR =M AR ) Gorenstein FP-P S8, 23 DL F Sk 5
Ky AL EEWF T I = AR LR 5 Gorenstein FP- A .
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2. Fi&ER

AR EHRA AT 45 535,

0T = (ﬁ ;) H—ASZ SRR, Foob A, BRI, UR B-A-XUHL f1Scik [6)40, 75 T-Hif

My

WE SIS Q S, S Q PRI SR = TR M = ( ) , L My € AMod, M, € B-Mod,

M,
©

M N o
HoM:U®a M, — M, j& BAEFEZ. AW MR M = <M1> 5N = (Nl) 2 ) s 5t
M L,DN

2 2

& (fl>’ Hfi € Homa(My, N1), fo € Homp(Ms, Np), Hip 2 PA 32 -

f2

U ®a M, 1on U®s Ny

@Mi iw”

f2
M, Ny
. - M — —
Y TR M = < 1) 8 M My — Homp (U, Msy), 2 oM (z)(u) = oM (u @ z), z € My,
2)
uel.

FET-REF 5

0 M, M, M, 0
M, M, M,
RIEAMSHENYS 0— M, — My — M, —=0 F10—> M, — M, — M, —0 #1E4.

FEREWE T-Mod FIFLEWE A-Mod x B-Mod Z [8], A TE X T Nk ¥
(1) p: A-Mod x B-Mod— T-Mod, X{E& (M, My)e A-Mod x B-Mod,

(M, M) = M
P "\ ey o)

% A-Mod x B-ModIUEEAH (f1, f2), D(fr, f2) = h )
(1 ® fl) @ f2

(2) h: A-Mod x B-Mod— T-Mod, ¥HT & (M, M)e A-Mod x B-Mod,

h(M,, M,) = (Ml @ HO;B(U’ Mz)).
2
% A-Mod x B-ModthHUEREAA (f1. f2), h(f1, f2) = <f1 & HOI;B<U, f2)>_
2
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M
(3) q:T-Mod— A-Mod x B-Mod, XH{E& ( 1) € T-Mod,
2
M
a( <M2>) = (M, M>)

St T-Mod 71 AT B 45 5t (;1> q( (?)) = (f1, f2)-

B (p,q) M (q,h) BGEHEREXS, AT TREFN XS 5, hiREF SRR,
E X 2.1 [3] R R-IEM /23 Gorenstein FP-N T, W R AFTEFP- 4 5 /2 RAS I IE& 75

Ao g top Sop S

513 M = ker(f), H HXHMEZEARFRLERAEP Hpd(P) < oo, FfHomp(P,A)IE4.

M,

51382.2 [6] M = ( ) R T-RE W MBI e T-8E4 AU M, 28U /e AR
2 M

My TmpM R BT oM 8.

M,

5382.3 [7] %M = (M) Kt T-FE, pd(gU) < oo, W M HIBU4EECA IR 24 HAC M, 1
2) om

HEH B R, OS2 IR

M,

51382.4 [4] &M = ( ) el T-H, gURAMRF RN, W M ZFP-A 5 72T 24 HAL

2
)

UkergM JEFP-P G 75 A-BE, My eFP-p 51 7 B4, HLoM i1,
m@zma&B%Eﬁ%%MM%ﬁmﬁﬁmﬂM4:(ﬁﬁ AT IR Fm 24 FLAL 24 M,
2 M
AT R IR, S IR F R, ’

3. EELER

NS = AR L5 Gorenstein FP- P4 S

Wl 3.1 WM = <M1> Je e T-FE. WTRAEBERER, pURARERK,H pd(pU) < oo, MELF
2 M
G L ’
(1) @i M, &5 Gorenstein FP-PY i /2 A-f5 N (1\041> f&5HGorenstein FP- N Hf /6 T-15.

(2) Wik M, 2 5EGorenstein FP-P 4f /2 B-#L, U (HomB(U, MQ)) & Gorenstein FP-N 4 72

2
T-H5.
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MERR: (1) WM, A2 5RGorenstein FP- NI /e A-1, MIAEAE FP- A A2 A-R5E ) TE& 7 41

U A R

#45 My = ker(f), I HXHEE AR ERLE AP Hpd(P) < oo, fiHom (P, A)IE#A. H151# 2.4 7]
3 FP- A 5 72 T-#E 11 1E 45 7 51

(), 0,0,

e (%) ~ ker (é ) i&(P ) RAF AT IR T AET-HE, L pd( (i 1)) < oo, FINTREBEE

2 2

IR, BrCAE SCHER (97T Bt A2 B R ER. Sl 51 H#2 3N 5] 2 50 AP A FREF R, Hpd(Py) < oo.

FHqt B 0B 9 Hom (?) , (lj)) > Hom (P, E), Ff LA SRR
2

Homp( (1131) , (g)) =~ Homy (P, A)IES, Kk (Ag1> F& i Gorenstein FP-P 5§ /2 T-#5%.
2

(2) %M, 7258 Gorenstein FP-PY 522 B-1, WIAEAEFP- P4 5 22 B-FE 0 1E 45551

@Z"'g Q g9 Q g Q g9

1§43 M, = ker(g), I HAMERA KR/ B-HP Hpd(P) < oo, iHomp (P, ®)IES. FINpURHA
BRERHI, H pd(sU) < oo, FTEAHom g (U, ®)IE &, HI4 /2 AR IE 4 5 41l

Homp(U,®) : - -~~~ Homp (U, Q) —~ > Homp (U, Q) —~ > Homp (U, Q) — > - --

. IR B e T- B IE S 741

A (HomB(U,Q)> () (HomB(U,Q)> () (HomB(U,Q)>

Q Q Q

2 g 2 2

BEIEIA, P LLEISCHR 9] 7T &0 B 22 BRI XHH%[IEZ.?)*D%II@Eﬂ%ﬂ%%ﬁﬁﬁi@%ﬁ‘], Hpd(Py) <

so, i WAHomp(Py, @) £ IF 4 11, mq,hﬁl?%fﬂéﬁiﬁ‘fiﬂ%HomT((i ) , <H°mi§U’Q)>> =
2
HomB(U,M2)>

2

(e (Homi\(f’ M2)> ~ ker <g> (L IR 7 e T (ﬁ 1) . pd( (1;1)) < co. FNTRI

HOHIB(P27 Q), ﬁﬁ U\ﬁgﬁﬁ E,:] IE‘H;@HOI’HT( (il

2

) ,A) = Hompg(P,, ®)IEA, JH:(
iR Gorenstein FP-PN 5 A& T-15.
|

DOI: 10.12677/pm.2022.127127 1164 IS


https://doi.org/10.12677/pm.2022.127127

bt

- . M s N
T 3.2 WM = ( 1) R T-H. WTHLEBER, gUREREXRIH pd(sU) < oo.
¢1\/f

2

MM = (Ml> BB Gorenstein FP-P 4§ & T-#4 MkerpM 2 3 Gorenstein FP-py § 72 A,

2
)

M, 7 5EGorenstein FP-P 8 /2 B-f, ﬂ;\l\?%ﬁ EES

JERR: K AM = (Ml) F&5E Gorenstein FP-IN i /2 T-8L B AAFAE FP- N S 72 T-R 1) 157 51
L,OIVI

2

E N(E ) (E
Q) . Q) . Q) o
A M = ker (f ) AL BT IR 22 T (P 1) , H. pd( (P1>) < oo, fiHom( <P1> JA)IES.
g Py oP Py g

5 #2.4 7115 FP- N 4 /£ B-R 1) IE& 7 %)

Dp:o T Q> Q Q7
H M, 2 ker(g).
Yt H, AT A IR IR/ B, Hpd(Hy) < oo, WIAFAE BRI TE 4 FF 41
0—L—>K-—>H,—>0,

Horhp LA BRA RS B-1, KA BRA I /2 B-A&, A5 2 T-HE 1L & 751

)G

Ry U WA AR, Eh SRR (8]0 312 2.2 am@ AT A TR, <[0(> AT
o T4, ﬁﬁ%(fi) RAMRFRLET-H. HlHipd(Hy) < cofl5]H 2.3 Hipd( (Ig )) < oo. Hk
2 2

?Homﬂ( 0 ) ) MEFIE S SIA, WA TR E 2 A1)

2

0 E 0 E 0 E
-+ — Homrp( , ) — Homr( , ) — Homr( , ) — -
H, Q H, Q H, Q
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E
Q

Hom( (Ig ) ,A) = Homp(Hy, Ay) IEA, FTLA M,y 2 i Gorenstein FP-PY i /2 B-15.
2

REEp,qul?El‘Jﬁﬁiﬁ‘f%%HomT((; ) , ( )) =~ Homp(Ho, Q), Ktk
2

ZRET A A
E o M,
Homp (U, Q) — > Homp(U, My)

H T pURHRFE RN, H pd(sU) < oo, FT hHomp (U, Ao)iE 4, FIFLAGR I 1. x%(é) 2
FP- BT, 5 FR2. 4500 F &3 1, T LhoM &3 1.

7'3(5) S FP- AT, ) B2 AR B, O E A
LPE

0—>kerg/0\;J — F — Homp(U,Q) —0,

HrfkeroP /& FP-P 8T A1, QI FP-P 4t /2 BAE. B3 UL FATIEA 1A #e

0 ——kerp? —— E —— Hompg(U,Q) —=0
0 ——kerp? ——= E ——> Homp(U,Q) —=0
0 —— kerp

—— FE——>Homg(U,Q) ——=0

0 ——=kerp? ——= FE ——= Homp(U,Q) —=0

RIONEE —FIMEE =B IEA 1, BT bR —FIB R IE G, RIA 2 AR IE & )

Aol kergF " kerpP s kerpP s
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bt

ﬁ?%'ﬁkeraﬁ = ker(h). FHUEAXEBEARFRELABH, H pd(H) < oo, HHom4(H, A)IES. A
Pivt pd(H) = m < oo, XfmiEAT A4

#m =0, W IREOL.

Em > 1, WA AR IESFY 0 —= K —= L —> H —> 0, P LR A s /o A-
BHpd(K) < m— 1. XERNTRAEBRR, discit (9581, ARKERI, bl KA R F R 2 AR
A AkerpB & FP- 511, BT AExt (H, kerg) = 0, #0 UL AT E4 28 3 1

0 —— Homy (H, kergfo\E) —_— HomA(L,kergﬁ) —— Homa, (K, kergfo\;:) —0

0 — Homy (H, kerg;\é) — Homa (L, kergﬁ) —— Homj (K, kel“sfo\é) —0

0 — Homy (H, kerg;é) —— Homj (L, kerﬁ) —— Hom (K, kerg;é) —0

0 —— Hom (H, kerg;;;) —— Homa (L, kergfo\é) —— Homy (K, kerg;E) —0

RN LA PR AR A 6 /e A58, BT DUSE —AIIEG. sIRgv s A, 5 =%11EE. HKIEG 7415 24N,
E—FHBIES, B Hom (H, Ay)IES, 4 L #kerpM &4l Gorenstein FP-P 5 /2 A-fE.

O

M,y

#it 3.3 WM = ( ) RS TR TR BRI, gURHRERN,H pd(pU) < oo.

2
R M Z 5% Gorenstein FP-N I /& T-#, Homp(U, M) 2 A RFRTI, Hpd(Homp(U, Ms)) < oo, N
171E5% Gorenstein FP-W i /& A-#2 ERI5% Gorenstein FP-IWH 72 B-#Q, 3 M = h(E, Q).

JERR: WM = (ﬁ) J2 88 Gorenstein FP-Py 5} & T-14, EE%EEM%DW%}V%E@, WA AE 2 A-F5

2
MIES 741
0 — kerpM —= M; — Homp(U, M) — 0,

Etljker;ﬁi%ﬁ Gorenstein FP- P i /2 A-#E, My s2 5% Gorenstein FP-IWH 78 B-#. X K AHomp (U, M,)+&
AIRFRM, Hpd(Homp (U, Ms)) < oo, T AH Ext! (Homp (U, My), kerpM) = 0. Rk iR IEAF 5
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A, BN, =2 kergfp\l‘7 ® Homp(U, My). E = ker:p\l\?’ Q = M, I
e (M) o kerpM @ Homyp (U, My) _ (B @ Homp(U,Q) B0
M, M; Q
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