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1 5] 8

—A3 R A P- RER, BRESHER a € R, & Ir(a) = Ra. £F P- RNETFFMRFFSE
JUERSZFITRAMEMR 1A, P- WEFAFZHS, w3/ st 3 P- #ipst
KL XFEMURABEMER, 0 [34]. 2GLET I NSHEAES, FHFEFAT: Mg X
WHR/ANASAEY BAUSE mR K M BN, WA Lyrr(m) = Sm, Hd § = End(Mp).
WP RSHREERAR/ NG IR OUR P- RS HET. AW EEERA T B/
5 Ci(i = 1,2,3) #, R/NFTHE, BTN —BER, RMURKEEES sM B
BWNFAEEFIED SRR J(S) —HH RS

AP BOTTH GBI, HHISEE, MrGRM) F5r4G )R- . S =
End(Mg). MFEE—NH R Mg, BITBTEE - sMp. BINE rr(m) = {r €
Rimr =0}, Hft me M; ly(r) ={m e Mimr =0}, ¥ r c R. 3 FEEM X C M, ACR,
18 rrR(X) = NzexTr(), IM(A) = Naealnm(a). N<M,N< M, N<®M HEHRNEM
BT, BRFR. BRI J(M), Soc(M) 5 HIFRREE M #) Jacobson AR, J(R) F
RFF R B Jacobson #R. HEHFRXARIEZN 5, 6).

2 FREREIHA

EX 1 —MG R- 8 Mp FRAMR/NASTHE, BAEXTT Mg BEER/NFEL mR REH
R- #FZS f:mR — M, ZRRET KA M B EFZ. BT E XIEBIR/NP SHE.

FE2 (1) = R-# Mg #0H P- PPASHHE W, BH50T Me WIEEETHE mR, BIF
B R-HFE f:mR— M, #EEY KN M ARE. # Re R/ RS (P- BI5H),
M R BRLARNIRSIE B (F P- pigtss W), B4R P- BIASHE— R ISHE. (B
AR, HILE, BEOF Z RS, H Z RE P- WETFE.
RS E#E: 2002-11-22
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(2) # Mg QEFTBER/DNFIRBREMNI (Bl 2, HEWR Soc(Mg) =0 ) Mg), M| Mz
ARG

(3) & Mp AUB/PMASEE, W Mg BEEEMTER R/ PG

(4) #& Mp AWB/DASTHE, U M HEESAEFHRERIMR/DASH.

(5) X [ FEXT (P,M)- REHEL BRI Mg HBER/DPASHE < 33X R LA S
T, Mg A (T, M)- RS

S[3 3 & m e Mgp. MITHIEMARENH:

(1) Mg R/ ST

(2) #F mR A Mg WBU/NFIE, RAE lyrr(m) = Sm;

(3) & mR AN Mg BIB/NFIR, 3FH rr(m) Crr(a), a € M, MF Sa C Sm.

B (D)= (2) Sm C Iurr(m) REBRE. BAFK, z € lyrr(m), EX—1 R- #HRFE
h:mR— MZ¥h:mr— zr. BRRIEHEXRTELFEN. ARG (1), FEae S, #
h(m) = a{m) =z, Bl z € Sm. B Iyrr(m) = Sm.

(2)= (3) # rr(m) Crr(a), a € M, W a € lyrr(m) = Sm, Bl Sa C Sm.

(3)= (1) # mR X Mp E—HUNFE. EBR—4 R- BEZS h:mR — M, M rp(m) C
rr(h(m)), B (3), h(m) € Sm. BIFFTE o € S, {# h(m) = ofm), EH Mg HER/PNASHE.

X 4B A R M IR Co B, BIEXT M WEBR/NFHE K, §FE N <M,
18 K < .N.

R M R Co #, BEXNT M HEERIMFE K, FEF K= NN<®M N
K<9M.

R M BRABUN Cs 8, BIET M EBR/NFEN, BN <®M, YR L<®M,
NNL=0,fE NdLLOM.

XtZE R- BAT I E AR/ Cr L B/ Cr BERIR/ Cs L.

S5 i Mp BUMRINRSTEL W

(1) Mg H/AN Co BL.

(2) Mg JH Cs #.

iFEH (1) ¥ mR X Mg B/NFHE, N <®M,o0:mR — N X R- BRI, i~ :
M — N Jip¥Est. g, REBScSH oWy 2 y=a'7f: M - mR N
y(m) = a~lxf(m) = a"ra(m) = a la(m) = m. EHEAEBE (: mR - M TR, &
mR <®M. B} Mg Jif/ Co #4.

(2) B N X Mg BB/INFEL, N <®Mgp,L<®Mp,NNL=0. WHFHE e f€S, e2=e,
fP=ffiL=eM,N=fM FEZ eMdfM=eM&(1—e)fM,#8H (1-e)fM = fM.
i (1), HFEReS W2 =nh {8 (1 -e)fM = hM, FEIl, eh = 0. 4 g =e+ h— he, Tl
g?=geg=e=gehg=h=gh, \Ti LON =eM&hM = gM < M, Bl Mp HR/ Cs .

¥ K R¥AT R-BL, M A& R-B, Try(K)FmR K7 M FHiE, [5) FHEN Soc(M)
# K- FRNE, ER—NZE SH R IV

S 6 % Mg BUMRIASTEE, me M.

(1) # mR X Mg B/NFHL, WA Sm K sM HR/N R

(2) Soc(Mg) C Soc(sM).

(3) # kR=mR} Mp BB/PNFHEL, ke M, WH Sk=Sm.
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(4) # mR 3} Mp WB/NFE, W Trag(mR) = SmR & sMgp B#R/NUFHL

JEEBA (1) fEBL O # sm e Sm, s € S. Md mR K Mg BI8/NFHE, 41 s: mR — s(mR)
4. EWAFIE s : s(mR) — mR. BB, FIE s~ T K h € S, h(sm) = s7's(m) =m,
E m e Ssm. Bl Sm R sM M /NFHL

(2) & (1) e

(3) W h:kR— mR HEM, h(k)=ma,ac R BW r(k)=r(hk). T mR = h(kR)
N Mp BBUNFIR, 81513 3 /[H, Sk = Sh(k) = (Sm)a. HHRIE o : sm > (sm)a H Sm
F| Sk WyfFIHg.

(4) # mR N Mg WIHUNFHE, BRE SmR C Try(mR). # o« : mR — M K
F R #HEAZX, W o HEFES. & ra(m) = rr(am). H5E 3 74, Sm = Sam, H
a(mR) = (em)R € SmR, Tryy(mR) € SmR, B Try(mR) = SmR. FHEUEH Try(mR) &
sMp IR/

it A # 0 & Try(mR) = SmR W—M3FHE, NWHFERE R-# L C AC Try(mR),
{# L = mR.

V0 # f € Homg(mR, M), B3 Imf € Try(mR). 4 X =Imf, W) X = mR. ¥HELE R-
4 g: L — X. §F Mg RIS, FFUFE g T3k he S, f# h(L) = 9(L). XHTF
ANE S, HIt X =g(L) = h(L) C (A) C A. Bl Tra(mR) = A. Hfi Try(mR) & sMg
BIAR /NI R

EX T A R Mg FRARDIEREL, BHEXT Mp BEER/DTHE mR, Sm HR sM
BIANFRE. XZE R- SR BT 8 AR/ SRR

Rl 8 i Mp RR/PNIFREL, W Soc(Mg) C Soc(sM).

8RBT X EBRIE.

Wl 9 W me Mg WTHIZGRSEN:

(1) Mg FAR/NKFRAL;

(2) & mR K My BRANFIE, W lsimRNry(e)] = ls(m) + Sa,Va € 8.

JEBA  (1)= (2) B mR H Mg BIB/NFHL. Vae S.

ME am =0, WH mRNry(a) =mR UK ls(m) + Sa = Is(m). BHA

IsimRNrup(a)] =lg(m) + Say

IR am # 0, BT Sm = S/ls(m), H Sm & sM $#/NFHL, # Is(m) B S #tRkk
EHRE, M ls(m)+ Sa = S. Bl mR KN Mg WR/ANFHE, A mRNry(e) = 0. FEEE
IsimRNrp(a)] =ls(m)+ Sa = S.

(2)= (1) & mR X Mr FIBUNFIE, REBIE ls(m) & S WRALEN. HL |, BRE
¥ sH, %R ls(m) Cs H Cs S, WHFE h € H, {f h ¢ Is(m), 8H mROru(h) = 0. B (2),
Is(m)+Sh=S, Al H =38, Bl ls(m) & S MRKIETERE, KT Mg FAR/NITFRIE.

& R- # Mp FFR BV, RIETFERFA X : R — End(sM) XM

Wl 10 B Mp REETEHE, B oM I/ C 8, WITFFISLMERSMH:

(1) Mg BHER/DPISTHE;

(2) Mg A/ HRAL

W (1)= (2) B 6 7%
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(2)= (1) & mR KA Mg BR/NFI. B (2), Sm & sM BIR/INFE. X sM I/ C1
KL, FFLIFFTE N < @M, fff Sm < (gN. 8F rr(N) < rr(m), Sm C lyrr(m) < Iyrr(N).
By Mg BESLTPEHER sN <8M %, Iyra(N)=sN. #8F Sm < Jdurr(m).

THEAEH lmrr(m) B8 S- . XHFAE Iyrr(m) < Soc(sM). BXE, W#ac€
Iyrr(m), & arr(m) =0, rr(m) < rr(a) # R. BT rr(m) B R MBRKEENE, EHI rp(m) =
rr(a), aR = mR X Mg W/NFHE. B (2), Sa B sM HR/NFIL, EHIL o € Soc(sM),
Iyrr(m) < Soc(sM). FH Sm < (lyrr(m), T8 Sm = lyrr(m). RIEF|H 3, Mp BRI/
PG

EX 11 H R # Mg HARDBULTHE, BIEXMNT sM HEBR/DTHE Sm, HE
Iurr(m) = Sm. X7 R- HRLIHATE AR/ NEL T

WRE 12 3 Mp IB/NBALTFHEL, TR MGSE

(1) Mg BUM/NRESTE;

(2) Mp IR/ FRIE;

(3) SOC(MR) - SOC(sM).

B (1)=(2)=(3) MM 6 FmeA 8 W15.

(3)=(1) & mR & Mg WAR/NFHE, B (3) 1B, m € Soc(sM), MEH sM HIR/NFH
Sk, i Sk C Sm, B rr(m) C rr(k) # R. 1 rr(m) & R BB KGHER, rr(m)=rr(k).
X MR j{jﬁlj\fzﬂj%ﬁ, éﬁ%‘ Sm (_: erR(m) = erR(k) = Sk, Sm =Sk = erR(m), El] MR
AU/ ST

Hit 13 B Mp IBUNBALTHE,  Soc(sM) < esM, N Mp BHIMR/NASTE.

iFER 1% mR & Mg BAUNTHE, B Soc(sM) <. sM 18, Sm B& sM J—MRANF
Bi Sk, ¥ rr(m) C ra(k), B rr(m) 2 R BHKEEER, rr(m) =ra(k). X Mg FHR/D
BAVTFAL, 18 Sm C lyrr(m) = lyrr(k) = Sk, U Sm = Sk = lyrr(m), B} Mp ZIUB/DA
SR

5138 14 THIRMGREMH:

(1) Mg RHUMR/ANHFHEL

(2) XtFEANEAE R-# N, Homp(N, M) BEZE S- K 0

(3) ¥MFH R YEMERAEE T, In(T) BEE S- B8 0.

B (1)= (2) #® N HE—BF R-#, ME Homg(N, M) # 0. ¥0 # o € Homg(N, M)
% B € Homgp(N,M). ¥#&% a: N — oN) HFEH, & 1), o' : a(N) - M GEE ¥
MRS, EREE se S, 3T vn e N, {f sa(n) = fata(n) = B(n). H sa = p. B
Hompg(N, M) 8 S- B

(2)=> (3) REHFHETIN R WA I, B Im(I) = Homg(R/I, M) BIH].

(2)=(1) # mR X Mp HRANFHE, W rp(m) K R BRKAEL. ER—1EF R-HH
# h:mR— M, #1 (2), Homg(mR, M) B8 S-#. # .:mR— M RFEFPSH, M ke S
Bl Mg BHIBR/NPHSTHEL

IR 8] (X, Mg FkH Kasch 11, Bi§ o[M] FREREBERHRAT M +. X8
o[M] F5R A Mg WARKIHTER:. RITE Av = {I € Re|l 2 REIBAGEE, R/Ico[M]},
Jm(R) = n{I C Rp|I € Bur}. FHMEEH Ju(R) K o[M] FHMFTEEA R- BERIE Rp FHIR
. Hit Ju(R) A R XGHEAE.
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S8 15 % Mg ERAR/DNASEE, B Mg 2 Kasch #, W 6: T — Iy(I) (I € Bum)
MBS Bar Bl sM Wt/ NN AT

iEA VI € Bu, B Mg & Kasch 8, %1 Ly (I) # 0. fRIBFIHE 14, 6(1) = I (I) BREE S-
.

WA LI € B, 8 0(1) = 0(L), B In(Dh) = Im(L2). ERBE L Crelv(h) # R, #H L
K R RAKHEBERMN L =raly (). R L =reiy(l), 8 L = L. B 6: T — In(I) AN
84 By B s M IR/ FHEH E5T.

TR 16 i Mg RIS, B Mg 2 Kasch #, W THIBKEAERSMH:

(1) Mg RN FATFH

(2) 0:1I—ly(I) (FHF I epBu) ANES By Bl sM HIBUNFEEHNS, H 67 |
K — rp(K) % (HH K R sM HR/DFE).

L bR GEZ R, THIGERMAL:

(3) mR K Mp BN o Sm K sM BIRR/PFE, me M.

(4) Soc(Mpg) = Soc(sM).

(8) Jm(R) = rr(Soc(MR)).

(6) R/Jm(R) R¥HM © u.dim(sM) < oo (HH u. dim(sM) RR sM H—B4EH).

WER  (1)= (2) fEIR sM HIR/INTFHE Sm, SEIE rr(m) € Bu.

HH ra(m) # R, FTUA—FFE R ORKGEE T, # rr(m) CT # R H (1), Sm =
Irr(m) 2 Ly(T). BT Mg & Kasch #, B[1% 1 (T) #0. 8 Sm =1lu(T), T C rripu(T) =
rR(m), JE{1] 'rR(m) =T X R/TR(m) = mR e U[M], 55014 rR(m) € Bar. BH Sm= lM(rR(m))
M, 6 W, TTARIEME 15, 0 BEA, 6 AR, H 67 B K — rr(K) S

(2)= (1) FW sM BN THE Sm. &1 (2) #1, rr(m) € Bum, BA Iurr(m) = Sm. B
Mp ARANFALFHR.

W (1),(2) 2—WER, Ri1HE:

(3) mR A Mg BIW/NFHE © rr(m) € By © Sm = lyrr(m) K sM BIB/NFHL

(4) & (3) I15.

(5) HEEE Soc(Mr)Jm(R) = 0, ¥ Ju(R) C rr(Soc(MR)). H—FH, VI € By, B
F Im(I) € Soc(sM) = Soc(Mpg), EHIM rrlax(I) 2 rr(Soc(Mr)). & (2), rrim(l) = I, #&
rr(Soc(Mg)) C I, Bl rr(Soc(MRg)) C Ja(R). i Jar(R) = rr(Soc(MRg)).

(6) MYIERL S [9] 22 1.4 (5) Kl

G138 17 ¥ Mgp AN, kR F1 mR 2 Mp WR/DNFHEL, NWIFFIRESMN-

(1) #kRNmR=0, 1l SkNSm = 0;

(2) #& Sk=Sm, M kR =mR.

B ()= (2) B kR # mR, Wl kRNmR =0. 51 (1) 8, SkNnSm =0,X5 Sk=Sm
X&, FTkA kR =mR.

(2)= (1) R SkNnSm A0, Wl Sk=5m. 1 (2) B, kR=mR. X5 kRNmR=0F
J&. Bk SknSm =0.

& 18 W R RE n M EMRKEEE, Mp BRR/IASHE

(1) #& Mg & Kasch 81, HES/NEFHE, W u.dim(Soc(sM)) < n.

(2) & Mg WRIIE 17 8954, W u.dim(Soc(Mr)) < n.
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JEBA (1) fBi% Soc(sM) B n+1 NARRIMIR/NE S- FEMEM K10 K0 - ® Knq1.
RIEEH 16, rr(K:) € B, 1= 1,2,---,n+ 1. BRI, OF i # 7, 8 rr(Ki) = rr(K;). Ei
K; = lyrr(K;) = lurr(K;) = Kj, F/&. # u.dim(Soc(sM)) < n.

(2) R Soc(Mg) B n+ 1 MARAMR/NG R- FHREEM kiRO kRO - ®knaR. B
Rralk) B ROWAEEE, i=1,2,---,n+1. BER, OF i #j, F rak) =7rk;). R
$EE|H 3, Sk; = Sk;. WHBI®E 17 &1, kR =k;R, F&. BT w.dim(Soc(Mg)) < n.

HITE War(S) = {t € Slrm(@) < Mg} TTLLHEH Wa(S) B—ozEEE B 5
WM(S) - {t € Sira(ls — St) =0,Vse S}

&8 19 % Soc(Mg) C Soc(sM) (Hlin Soc(Mg) = 0).

(1) # Soc(Mg) < Mg, Ul J(S) C Wa(S).

(2) & S XR¥eI, W J(S)=Wu(S).

JFEH (1) dAEER, J(S)Soc(Mg) C J(S)Soc(sM) = 0. H Soc(Mg) C rm(J(S)). X
MTF Soc(Mg) < Mg, K rm(J(S)) < Mp. FHMF VL € J(S), B rm(t) < Mg, &
t € Wan(S), Bl J(S) € Wn(S).

(2) #F S XR¥%eH, MWbEH Wu(S) C J(S). ENRELZLATHARETIE J(S)
P IERA AN S IEERETHESLLR Wy (S) PAEEIEERSET, BHSBCrE. B
(1) 18, J(S) = W (S).

HL 20 % Mg REMR/NHEHE, Soc(MRr) < Mg, B S BHTLEF, W J(S) = Wn(S).

B % Mp EEBUNREHE, B 6, Soc(Mg) C Soc(sM). BHMZE 194, J(S) =
W (S).

S8F 21 i Mg RIEFRIUBPHEHE, H Soc(Mg) < Mg, Ml J(S) =0.

B HRAE®E 19, B J(S) € Wn(S). FHHFTIE W (S) = 0.

Vt € Wan(S), B ru(t) < Mp. EBEFEAE R- BIESHI 0 - ru(t) > M - tM — 0. |
M tM 2 M/ry(t). Xt Mp BIEFRE, TH ru(t) & Mp TR T ru(t) = Mk,
tM =0,t=0. \Ti J(S) =0.

Soc(Mg) #H Squarefree ] B, B Soc(Mg) ME—TMERFRLBRE R- . T3
B3E Soc(Mg) H Squarefree #9534 HU 43T Mp MEEM/INTFIEL mR RERH R- HEAS
v : mR — Mg, #% +v(m) € mR. B8R% Soc(MRr) 5 Squarefree i, W Mg 8B/ DT
#HR Mr F2AETH

Mg FRf4hEos 10, B84 F Mg WIEETFH A, B, C, 88 An(B+C) = ANB+ANC.

Mg #X duo # W, B Mr EETHERE Mp WERETFHE

& 22 ¥ Mp MRS duo #, H Mgp BIEERIRE SR/, T Mr 5
AL,
B BATESGERMT Mg BEETHE N, M/N #5 duo #.
g3z b, ¥ L/N 3 M/N E—FH, 4 7 : M - M/N ZERBS. Vf € Endr(M/N),
MT Mg MRS, MBEE g€ S, # fr = ng. XEN Mg K duo #, Bl o(L) < L,
f(L/N) = (g(L) + N)/N < L/N. Bl M/N % duo 1&.

£ M/N @#/NFHL kR, 4 T = Endp(M/N). Ml M/N ¥ duo &, TkR<kR<
Trpn(kR). BRI 6, Trag/n(kR) = TR. # TkR = kR. B} Tryyn(kR) ¥4 R- . BHH
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Soc(M/N) 2 Squarefree J, HXX [10] ¥ 1, Mr A7 ECHE.
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Quasi-Mininjective Modules
MAO Li-xin'?, TONG Wen-ting®

( 1. Dept. of Basic Courses, Nanjing Institute of Technology, Jiangsu 210013, China;
2. Dept. of Math., Nanjing University, Jiangsu 210093, China )

Abstract: In this paper, we introduce the concept of the quasi-mininjective modules, and give its
characterizations and properties. Moreover, we generalize some properties of the mininjective rings and
p-quasi-injective modules.

Key words: minimal submodules; quasi-mininjective modules; annihilators.
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