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B E AGRETORIFRK Excellent 5MEE. & S =@, 05 & R=@,cqRe B
7K Excellent §75€, WEBT S B KA V- FSHMNY R B5KEA V-3, S BFIR PS- %4
HAYY R B4k PS- 3, S /&43¥K Von Neumann 1IENFFYS HVY R &K Von Neumann 1E
JIEZS
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AR HI IR A BE R BALTC, MRBREINE TR, G REER. M A=, 4
& G- MR, M= EBgeG M, & G- ik A- B, D h(A) = UgeG Ag il h(M) = UgeG M,
SPAFR AR M BIFFIRITERE, DN <, M TR N & M WHIRTRE, Nl M ER N &
M W5 REMIT,  Socg, (M) Frm M HI5-KRERE. U Jo(A) Fl ra(A) BANERKA A B
SR Jacobson FRAIZMK Von Neumann JENMR. A=, B F/R A Y5 B ZHRFEME. gr-A
TR A- B SCRRAFFIIE S S HERS, HE CYE SR [1].

BN 1 B R= @, Ry S = @, Sy WAKTH, RS HHRABEAT L 3 S
& R ByrIR Excellent 75K, ARDL T P20 MAL:

(1) S & R WEAESITR 1 WMRENE BARIERY 5K BIfFTE h(S) WAMRES
{a1,...,an}, FH a1 =1,S=a1R+ - +a,R,a;R=Ra;,i=1,...,n, 3FH S & a1,...,a,
AFRIER R A AN R- L.

(2) S BAMIK R- Bty BIASR N, <gr M € gr-S, W Ng |gr Mg FJHEH Ns [gr Ms.

a2 wS= @gec Sy & R= @gEG R, B4R Excellent §5k, M € gr-S, M| Mg J&
SR S- WY & Mp 250K R- S,

JEBR B THRABU 0 R — S ZAWRERREFER, Sk ZMKHBEA R- 8, EW&sKF
HOR- 8L, FrRhY Mg Z&5MK S- WS, Mg WHRHSRAS R- L RZ, & Mg &K
WS R- 8L B, Mg @KWY HACY Mg J& Nr BZHRFRERLE MR |y Nr. W
Ns BAEBRAIRA S- #iiH Mg <4 Ng, W] Mr <4 Nr. BFUA Mg |gr Nr. BH S & R W5
K Excellent 5K, # Ms |5 Ns. XULHI Mg BAMRNETA S- #E.

o3 XS = D,ec Sy & R =D e Ry WK Excellent ¥75€, Ng = D,ee Ny 3
Ms = @ cq My MR THL, W Nr J& Mg BIHRAR TR < Ns & Ms B IRA T
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R:1:] FEHETR, %5 4MRIFEIMK Excellent $75§ 587

R “ <. BAR.

“= 7. & Ns J& Ms WA, B Tr & Mr — MR Tr NN = 0 KRS
WTRL StE—Ai=1,...,n, 2 J(i) = {m € M : ma; € Np ® Tr}. BATFIE J(i)r /& Mg
WAL AR Lr & Mp W— DMK FEH Lra; =0, W Lr C J(i). F—J7H, R
Lra; #0, Ml Nr@® Tr & Mg BISHRA T FHH Lra; N (NrR®Tr) # 0, 8 LrNJ (i) # 0. T
BH Jr =i J(i) & Mg WARATFRL, MHX i =1,...,n,Ja; € J(0), 2k J & M ¥
—MRS- TR A NCITCNeT,J=No(TNJ),S ZHK R- B, B0 Ns g Js.
{H Ng & Ms BJRATFRL, B N = J, IXIE T Ng & Mg B5HRASTFAL

Wit4 & S= EBgea Sy & R= EBgea R, Wj Excellent 5k, M = @gec M, € gr-S, N
Mg HI53K S- WA R- BIETHE Mr BI5HK R- FESH.

W BT Ms(Mg) /25K S- 8 As(R- B Ar) BIZHK S- WAL (R- ERTMEL) 24 HAY
Ms(Mpg) 5K S- B As(R- & Ap) WIZHKA Y BEMI R RS, S amd 2 Flani 3 R
"5,

EX 5 — G- R A=D,cq Ay WARRA V- 3, WERIMER M € gr-A, M |
— UMK IMK A- FRIIEET 0.

SH6 WS, 05 kR =@, R BHKERTHSE, B R S B5KTSH,
R Y S BAF—HAIT 1, BAFFEFIRIC a1, ..., an € h(S) 18 S = I, Rai,a;R = Ray,i =

S WER M =@, cq My € gr-S JEIMRHAL, T M € gr-R &7 IR HAL.

JEBA N <M & M e gr-RBJ—PMRKRESRFHEL X Vi =1,...,n, 2 Ny = (N : ;) =
{me M |ma; € N}. BT a;R = Ra;, G0N N; #jg M € gr-R WK FHL 2 b, fnli
N; # M, | N; & M € gr-R BRKSIRFEL XZEEA, R m e M\N;, W ma; ¢ N, T7&
H M =N+ma;R=N+mRa;. fTEBLm' € M, WAH m'a; =v+ua;, L v € N,u € mR, #F
(m' —uw)a; =v € N, XYL m’ —u e Ny, HT m' € N;+mR. XFIEHT M = N;+mR, N; &
Mp WIRRKPIRFHE A L=N"_,N;. ®meLs=Y. arcS HFHreRi=1..n
WA ms =31 mayr; € N XEERRATE, R L#A0, W 0#LSCN, FW LS # M. {H LS
& M e gr-S WaIRTHREL, B M e gr-S BaRBBAINZA LS = M, \IiA N =M. X5
N & M KSR TRFIE. b L= 0. T& M =, M/0=, @I M/N;, Hh N, &
{N:} HARET M &, B M/N;; 25K R- BB, M e gr-R &5 R- #L.

B T S =@, 08 B R = @, Ry WAKERTHK, =@, 0l 5 f—
SPRAJFIERE, FH

(1) INR J& R {—H R A R AR Y 58

(2) Ja(G) € Ja(S) N R.

VEEA (1) WA AR A & SO ArRR 6 SLA.

(2) 48 [2] 2 EHE 3.8 Ml Jo(A) BRI A W— U IRAFERBZ3E, #h (1) BHES®

SRE8 kS = D,cc S ZR= D,cc Ry WK Excellent ¥ 5§, M = D ecq My € S-gr,
M Socyr(Ms) = Socg, (M)

JEBR TR S R R S TR — VI IR A AR 38, i Al 3
Socy,(Mg) € Socgr(Ms). FH—77TH, HT—PRABLHI MRS T2 AR — VI KB
FHLZH, BTLAY Ts € gr-S & WAy, W 6 %1 Tr € gr-R 20 UCERR), B Tr &
SHRH R- FRIZ B, XFEEEA Socy(Ms) C Socg, (MR).



588 % B K 5 W & 278

EI 9 WS =D, & R=D,cq Ry BIFHR Excellent F5K, N S &K A V- 3l
FREFMZ R B V- 3.

WEA fBE S BarikAe V- 3, Mg € gr — R, WIAMRKER M Qp S E—1HKE S-
B, EME—VIRAMK S- FRIZET 0. T MQgS BE—WMKMKTFH Ng, TiE
Ns 1 (M ®p 1) AKX R HE Mp fi— B FHBZE. 1 S = 1R+ asR+ ... +a,R 4
(M/MAN)g 24 (M +N/N)g PREET (M Q4 S)/N #—A4K R M@, 1/N. {8
M Q@ 1/N VENA S- BUZSTREN, HKATE 6 H M Qp1/N VERR R- BUEM KR,
M (M/MNN) g M RKEE R- B, BT M NN & Mp BJ—S8HR KR FERSE, T Mg
HI—UIR KK S- FRZASWET 0, Bl R Z5HKAG V- 3F.

Rz, BE RRE—NMH V-3, Ms e gr-S, MYERMK R- B Mg, Mg BJ—YI7MRBK R-
FRZZHET 0. MIEKR Tr & Mp WHE—RKMKFE, 2 T6) ={me M |ma; € T},i=
L2,...,n,T" = (2, T(i). FiE T* & Ms B—8RRDPRFRREL. T4 M/T(i) 2o
KE R- KL, 8 M/T* =, @ M/T(i) o ER R- L H T B2—PKk S- 8, S Zo
K R- By, BTLA M/T* B—AorRH S- 8, [ S wa—14 V- 2.

BN 10 B A= Deq Ay B G-I, M= @00 M, B G- 44U A HL B
M 2 () MK PS- B, W5 Socy, (Ma) JRrREESHL. 8 A K () MK PS- 3, IR Aa
IR PS- KL

Bl 11 LIRS BT AR MK PS- L.

Bl 12 F—PoRART REDZ K PS- L

L, WM =D e My RPWIEETFHIPRE A- L, NH Za(Ma) = {m € M | ra(m)
& A BHRA AT } =0, TRIER 0 # m € (M), M =mA,ra(m) 2 A BIIRBKRA
HAE, (HAR A WORATAERE, HH A RN 1 #0715 ra(m) N1 =0, AT
Aa=ra(m)® I, M =2, I BARBHA A- L

Bl 13 —LHK PS- BHMKEMZTK PS- Bl /MK PS- B IRFHUZIMR PS-
B MR PS- SRR A R HRAELE K PS- Al

TFIE 14 & S = DyecSo = R= D cc By 4 IR Excellent §73K, N S Z4IK PS- #
2 HAY R ZEIHKR PS- 3.

WA« = 7. & Socy(Ss) RMRBSA S- B, T & R BW— PN REHEAR, T
HOArehn) ##5 I =rR XVi=1,...,n,rRa; & R KB, ¥ rS =P, ,rRa
RTUCER R- B XK, | S 2IMHK R- B S BARTR S- FREE Ss IRE
Mg, H rS E— R S- L RKYE (1], BT Socy,(Ss) BMREALH, rS X
MR EH S- 8 F € gr-S WREMI. I F WFREN {fi | i € W} C (F), WAF
F= @iew fiS = @iew fl(@?:l ajR) = @iGW @?:1(fiaj)Rv E& F m%_'/l\ﬁﬁ\ﬁ EE R- ﬁ
MXHTF ar =1, BrLh rR = rRay J2JHK r- B rS BIHREMI. FIEH T rR 22— K E B
B E WK B, B rR ZHKESN R- 8L, FTLA Socy, (RR) 7K R- AL

“ <=7 B Socy, (Rr) SRR R- 8L, J J& S M— DR NERAR, WA 0 # u € h(J)
15 J = uS. #EaE 6 F uS ZREH R- B BT Socy (Rr) MIREAT R- L, HUF
ESREHBE R- B F M F B—ANRFHE M 15 F = uS & M. EXFERE S IREGKR R
F®RS = (uSoe M) ®RS Zgr (US®R S) @ (M®R S). X F Zr EBaeW R(o)(W C G), il
H F®RS Zgr (EBUGW R(0)) ®RS Zgr EBgew(R(U) ®R S) =gr @oew S(o), [ F®RS &



3HA 1EHEWE, 25 /MK IR Excellent §75§ 589

—AREHBE S- B X, 4 uS VERSRE R- BB, BITE uSQrS = B, uSQpa:
BR a1 =1, 8 uS =y uS Qp 1 MK R- 8 F Qp S WMKEMIL. T S &K R- 85
B9, FrLA wS Wik S- B F Qp S BIMKEMI, FHM usS Z— KR S- B XEET
5% Socg, (Ss) RSt S- #i.

EX 15 G- IR¥F A = Dyec 4y FHIFFIRTC © € Ry C h(A) A A ) gr-(Von Neu-
mann) IENTE, WRFFE y € Ry— C W(R) 18 v = zyz. A W—4 G- 53R T = Dyec Ly
PR gr- IENNBEAR, 2R h(1) REEADFRRICHEE T # gr- IENITE. B4 G- 7MK3F A B MHE—
—ARK gr- IENFRAE ro(A), 15 A/ra(A) AFHEFIER gr- NI rq(A) FFAH A K
gr- IENAR Bl IR A = ra(A), WFR A K gr- IENFE.

Wl 16 WA=, oAy & G- R, M=@@;, miAR—PMARFWAERE A b5
W A-BL R T =Dy ly 72 A M—DRIENFE, N & M HERFFRAERMK A-
FHEL, H NCMIWN |, M.

B RATATLUMEE N AARET n MIFFRAERTE. TRAFEME——1 f € HOM4 (M, M 1)1
7% f(M) = N. EEEIMI =;_, miAI C @, mil, f € HOMA(M, MI) i f(ma), ..., f(my)
FrME—HaE. B2 f(mi) =0 mjay, Hf a; € L, j=1,...,n, MH [6]

aiy - an1
flmy,.oomp) = (ma,oma) | oo L (@i)nxn € Musn(Dgr = @D Tg)nxn

Q1ln - QAnn geG

T 1 = @,co(ly) RAMRENSE, B G- 5FF Mocn(Dye = @, co(Ly)nen WRIK
IEMEF W SXBERRAITFELE g € HOMA(M, MI) 1% fof = f. TRH (f9)? = fg 1 fg(M) =
F(M) = N, BFBL N |y M.

@17 X S = Dyec S 2R = Dyec By HIZMR Excellent 75k, WA rq(R) = RN
Tg(S).
WBA BT S=aiR+ - +a, R, A S. ra(R) & S BI— M RKFRE. fEB 2 € h(Srq(R)),
W 2.8 =ra1R+ -+ za, R Z2—MHRFWERB MK R- £, H S C Sre(R). M 16
R, YEAMK R-BEF 25 |4 S. T S MK R- 85T, WAERTIR S- BUIRE (25)s |gr Ss.
EEERLA] « EFFRIENTT, Sre(R) & S W gr- IENFEAE, # Sre(R) C ra(S), WA
rg(R) € RNra(S). H—IMH, &y € M(RNre(S)), WAER t € h(S) ffFy = yty. BT
t=air + -+ aprn =11+ + aprp, L 1, € M(R), B

y=y(ri+-+anrn)y = y1m1y + -+ yanray. (1)
XF i > 2, B a;R = Ra; FIFFTE yi € h(R) 1% ya; = a;yi, T2 (1) A
L-(y —yiry) + - + an(ynray) = 0.

T i > 2,yimy € h(R). XFEH S = YL aiR B a1 = 1,..., a4, AFRIERRA B
ARy = yriy. XIEMT y & R MFFIKIENSE, BrL RNra(S) & R M5-KIENERAR, 80
RNnrg(S) Cra(R).

EIE 18 WS =D,cq5 & R=@,cq Ry BIZHK Excellent §5K, N S &/ UKIENF
2 HALY R Z5HKIENEE.
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VEER  4nSR re(S) = S, Mg 17 #l rq(R) = RNS =R. xZ, W rq(R) = R, Nk
M 17T H R=RnNra(9), 8 R Cra(S), TR S=Y1,aRC>,  arc(S) Cra(S) C S,
BiF S =ra(S).
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Graded Excellent Extensions of Graded Rings

REN Yan-li, WANG Yao
(Department of Mathematics, Nanjing Xiaozhuang University, Jiangsu 210071, China )

Abstract: The concept of graded excellent extension of graded rings is introduced. Let S = @ e Sy
be a graded excellent extension of R = @gEG Ry. We prove that S is a graded right V-ring if and only
if R is a graded right V-ring, S is graded PS-ring if and only if R is a graded PS-ring, and S is a Von
Neumann regular ring if and only if R is a graded Von Neumann regular ring.

Key words: graded excellent extension; graded right V-ring; graded PS-ring; graded Von Neumann
regular ring.



