W2 12 e ROR o R (B E R 2017 4F 12 A
Vol.52 No.12 Journal of Shandong University ( Natural Science) Dec. 2017

iﬁgﬁ% :1671-9352(2017) 12-0016-09 DOI: 10. 6040/j.issn.1671—9352.0.2017. 153
S\ =
16 =& *-clean IH

EEE BEET KRBT

(CEBIMIE R A BT BB 22 B, L8 FEW] 241003)

WE N2 T 8K xclean FAE— 1K #-clean R MEA, AR T X LR A RM AFf REF, F3T#£ T ILE
« R E F

K 35 R clean 31 ;38 & #-clean 3f; "E— 18K #-clean 3&; #*-clean &

HE5Y#ES:0153.3 MERFRES A

SIS EEA, A, PR T I8% «-clean [ T]. INAR KM (FAAR) ,2017,52(12) 1 16-24.

Nil =-clean rings

WANG Hui-xing, CUI Jian® , CHEN Yi-ning
(College of Mathematics and Computer Science, Anhui Normal University, Wuhu 241003, Anhui, China)

Abstract; The concepts of nil *-clean rings and uniquely nil *-clean rings are introduced. Basic properties and exten-
sion properties of such rings are investigated. Moreover, the relations of several classes of *-rings are discussed.
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(3)=(4), HEL 1.4, R &5 7- = IENIA, R R JEMRIEZE clean 1), T LALS & [4]4E18 3. 10,R
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[, 00 R JEIEZ clean 35, HRFE[4]HEIL 3.23(1) ,S SZIEE clean B, FiE (e, f)*=(e, ) €S, Fik(e, f)°
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JEIRIEE *-clean ¥,

A H, ATUEAR(2)

2 "E—ig % x-clean I
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a

(1,0) (0,0) (0,0) (1,1)
H e IS 1
,\EP((O’O) (1,0)j P<T2<R,a>>a(<0’0) (O’OJ N(TY(R,0)) . i
((1,0) (1,1))2[(1,0) (1,1)}((0,0) (0,0))
(0,0) (1,0) (0,0) (1,0) (0,0) (0,0))’
Hih 2

[(1,0) (1,1))2_[(1,0) (1,1))_[(1,0) (1,1))* [(0,0) (0,0)
(0,0) (1,0)) (0,00 (1,0)) ((0,0) (1,0) (0,0) (0,0)

R 2.1 W R - aeR M a ZME—IEF * -clean JC HALY 1-a j2ME—I5FZF *-clean Y,

HERR  HF R a BME—I8% *-clean JC, | 1-a L EME—I5ZE =-clean JC, HRIK, WATEME—)p e
P(R) Ml b e N(R)§if5 a=p+b, \ifi 1-a=(1-p) +(-b) JEIFZE #-clean I, B 1—a=g+n, Hh ¢*=q=q",
neN(R) W a=(1-q)+(-n), ¥ 1-g=p, -n=b Bl g=1-p, n=-b, FFLIENIE 1-a J&ME—IFZE *-clean JC,

W 2.2 K RIJE=HH aeR B 7- - IEMICIFA M 7- - IEW M # a=p+u, & a=q+v EITLE a f)
Fy— AR - - W g=p, v=u,

R HFEM g=p, K pa, qa€ N(R) , It IFAEIE R n 15 (pa)"=0=(qa)", & p'=1-p

JEN(Tz(R5U)>o
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qg'=1-g,W p'a=p'u, q'a=q'v, FXWHFRE 0 KFF G p'a"=p'u", q'a"=q'v'. XK pa"=(pa)"=
0=(ga)"=qa" , il p'u"=p'a"=p'a"+pa"=a"=q'a"+qa" =q'a" =q'v", FRX a"=q'v' EENFLL p, Fi13 VA
V'SR 0=pa'v" =pg'v'v"=pq’ . MIi,p=pg. KM, HEX a"=p'u" 115 0=ga"u"=qp', W qg=qp, T
LA p=pq=(pq) " =qp=q,fr i3Ik,

Rl 2.3 GRIEZE * -clean MJEME—IFZE *-clean [,

MR % R JEMIEE *-clean A H a e R, WM EHE 1.2,a JE0k - = 1EMIT, BOARYEATE 2.2, a F7ME—
FRYR a7- - TE U0, ATTAT ME— B SR 15 % #-clean 73, T FHZE BE 1. 3 1, R 52 =P DLJR Y, 8 o A7 PfE— Y
8% #-clean 73, P R BEME—I5E *-clean i,

W R=Z, 2 n=1 H % =1,, HE 1.2 H,R ZEIFZE *-clean ¥F, TR IEE #-clean 1Y, AR ar
2.3 R JEME—IEE *-clean ¥,

it 2.1 HRE+HHacZ(R) N aEIEE *-clean JC4 HAL Y a JFE=ME—IFF #-clean JT,

ER HFFIES a J2IEE #-clean JC, W a ZME—IFFE *-clean [, FH ae R EH 0L, TLIITE a 1
AR *-clean /3 RHFEIRIEE *-clean 43, 1MTHIERE 1. 2, 581G #-clean JCEMR 7- - 1E WY, BOURHE
A 2.2, 0% a A4 ME— M58 - - 1E W 53 fif , DT A ME— 9 5818 2 *-clean 73 fif, A L o R ME—1R %
*-clean E’J

AR B PO TR O REF TR ME—15F +-clean [,

?EL’E 2.2 % R ZEME—IFE #-clean 1, | Z(R) JEME—IFZ #-clean 1,

R 4 R JEME—IEZE s-clean ¥4, W i EFE 1.1 A1, Z(R) BIMIEE *-clean [, MM H HE iy A 2. 3,
Z(R) 2ME—i5%E *-clean ¥},

EHE 2.1 W R =3, T REM.

(1) R /ZIEZE #-clean ¥ HZZLM (TCIEFREIT)

(2) RZEM/RHH * =1,;

(3) R EME—IFZ #-clean A H Id(R)=P(R), J(R)=0;

(4) R EHRIEE #-clean X H. J(R)=0,

iEBA (1)=(2), W R EALIR N N(R)=0, SHEEM acR, 1T R ZEIE%E *-clean i, #fF{E p €
P(R) ,ffif5 a=p, Mifii a®=a=a", WE R BA/RHFH = =1,,

(2)=(3), BIR,Id(R)=P(R), TIHIEMD 1.4 R JEIEE #clean 2, XK R BA/RAY, LA R &
W H J(R)=0, MG 2.3, R EME—15 *-clean ¥,

(3)=(4), HEH 1.3 715 R JEMIFE *-clean I,

(4)=(1), &R ZMIFZE *-clean 3, M| R Fi8Z #-clean 1Y, H J(R) CN(R) ., XIHHE[9]EH 2.4,
N(R) JEFIAE I N(R)=T(R)=0, HNE R EZAMLIF,

WRR 2.4 T2 =3 R IR « ARZHA | H R/ ST IE—42 T8 R b | R 2ME—iF%
s-clean ¥4 HAV 24 R/1 EME—iFZE *-clean 1,

i “<”, & xeR, ibx=x+[eR/I,W x=p+b, HH pe P(R/I), be N(R/I), BN R/T FIGET
T ME—4ET B R I AWK p’=p=p° €R H p BME—, BT beN(R/I) , T ULEFEIEFEE m, [Hi15
b"=b"=0, i " € 1, it x-p=b+i, Hrfriel, FEREHI(b+i)" e 1 LR, B x=p+(b+i) FEIEE *clean

B, Hd peP(R), b+ie N(R), FUEME—E, 75 x=g+n WIEIEZE *-clean 73, WA x=g+n € R/I /%

#-clean 7Mfff, IR, g=p. BT R/ TG oM —FAZ R P, A g=p. FTLL R BEME—IFF
x-clean i,

“=" KR EME—IEE «clean , WaeR/I, HP aeR, HfFHE fe P(R) Fllve N(R) 15 a=f+v &

16 #-clean {0 a=f +v J& R/I HHYIEE #-clean /3, FiEME—1E, Ri% a=g+n & R/I PSS —MEE
s-clean 70, KT iR ERIE 158 a=g+(n+j) ZIEZE *-clean i, Htp g€ P(R), n+jeN(R),

jel, T R JEME—18%F *-clean 31,8 g=f, n+j=v, \Tii g=f , n=n+j=v, BNE,R/I EWE—i§% #-clean 3,
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T FEEFEEIRE clean 1,15 #-clean 1 ME—15ZE clean i, ME—i5 s*-clean ¥, 58 15% clean ¥f
BRIEZE #-clean B Z AR FR

2.2 (1) WA R=M,(Z,), EXRTXNEEHE « 7. A A", P A" A WEE, K% R &
ME—i82% #-clean 3, LI IEE clean [, {HHH T R A2 Bl DUJRAY, SO 4 2 3 1.3, R AR MRIEE

0 0 0 0 0 1 0 0 0 1 0 0
#-clean?f %ii,ﬁll):(o JeP(R),iI%??U(O J ' [0 0):(0 0)0 ﬁﬁ[o 0) . (O J:

I I B Y (R Y i R

0 0/ 0 0 1) o ot 1) o 1)l o
0 0y (1 0y (1 1) (0 1 a b
g iﬂ.ﬂ:R:{ ’ ’ ’ :’;H\: O’IEZOHX*:R R‘
(2) & (0 0] [0 1] [o oj [0 1) i 2o B - jﬂc a)

b b
( o j W[ 9141 2. 3 1,38 R 2 HA — R RE LAk B 38 e «- 38, 5L 1 R SR A/RIR,
a+b+c+d b+d

WORPE [ 4] EHE 5. 8, R EME—IFE clean i, 1H = # 1, IMTAH AT 1. 4 1, R ANJEIRZE *-clean 3, RIS ME
—ig& *-clean HYJ,
b b
(3) WHR R=T,(Z,) 5 Z, 12 By |- = FkEMERR. 5 X % :RR ﬁ(g j l—’[g j 5 1.1
HILR JE (58 ) IR clean -3 [H AN EIRE #-clean 7, NI R IRIFE *-clean B9, H R NEME—IFZE clean

Hﬁ((l) 8) R O R TT R B 2. 1 B,
E 2.1 ETFH 201 A 2.2 % F «- A IRZE A P e R A .

MRIEE *-clean FF——ME—iFZF *-clean H——1FF *-clean

| |

MIEE clean I «—— ME—{FE clean & —— 8% clean ¥

1 LREDR A A R R YR, HRRILZ AN R ERST X R,

5178 2, 11495 % R BME—I]E clean 3, | R WP — RS ICHE O,

E 2.2 KR EME—IRE #-clean 2, W EF] 2. 2( 1) H1,774F R G TR TLM,

WA 2.5 W RIE *H,aeR, HAFTEREIC e MIRFEIC b 15 ICR a=e+b EME—IEE clean 1Y, Wa=
p+b SEME—IRZE #-clean JTLY HALY p=e, HH peP(R),

W “=7", % a=p+b EME—IFE *-clean JC, | a=p+b JEIFZ clean [, p=e,

“<", Wp=e, LK a=e+b=p+b ZIFZE *-clean ), FIEME—E, RiX a=qg+n 25 —TIEE
s-clean/M i, Hitp g€ P(R) , ne N(R) , Wl a=q+n JEIFZ clean ), MM H a BIME—IFZE clean 14, 5 5]g=
e=p, HNIE a=p+b EME—IFE *-clean JG,

XPFL914rR 2. 1, N4 o —FER 7k,

HIL 2.3 &% RJE =I5, IR R BIRIFZE *-clean 1924 HALY .

(1) R P FEEFEITH R IT;

(2) R BME—i8%E clean i,

IERA W R BMIEE #-clean 7 ARYEEHE 1. 3, R A REITTHZB ST, X 2.3 Al R &ME
—IR%E #-clean A, 1T R J&ME—IF clean 1, R Z ] HEHE 1. 3 53],

TEHR 2.2 W R =-FIDUREY =B 255 i 2. 3, A PR

(1) R ZIFZ *-clean };

(2) R /ZIRIFFE *-clean I ;

(3) R BME—iFE *-clean ¥},

S 3k

[ 1] NICHOLSON W K. Lifting idempotents and exchange rings[ J]. Transactions of the American Mathematical Society, 1977,



24, R K 2% % W (M ¥ R 52 4%

229.269-278.

[2] NICHOLSON W K, ZHOU Y Q. Clean rings: a survey[ M]// Advances in Ring Theory. 2005 ;181-198.

[3] CAMILLO V P, YU H P. Exchange rings, units and idempotents[ J |. Communications in Algebra, 1994, 22(12) :4737-4749.

[4] DIESL A J. Nil clean rings[J]. Journal of Algebra, 2013, 383.197-211.

[5] KOSAN T, WANG Z, ZHOU Y. Nil-clean and strongly nil-clean rings[ J]. Journal of Pure and Applied Algebra, 2016, 220
(2) :633-646.

[6] BREAZ S, GALUGAREANU G, DANCHEV P, et al. Nil-clean matrix rings[ J]. Linear Algebra and Its Applications, 2013,
439(10) :3115-3119.

[7] CHEN H, SHEIBANI M. On strongly nil clean rings[ J]. Communications in Algebra, 2017, 45(4) :1719-1726.

[8] VAS L. #*-clean rings; some clean and almost clean Baer #*-rings and von Neumann algebras[ J]. Journal of Algebra, 2010,
324(12) :3388-3400.

[9] HARMANCI A, CHEN H, OZCAN A C. Strongly nil- #-clean rings[ J]. Journal of Algebra Combinatorics Discrete Structures
and Applications, 2017, 2.155-164.

[10] UNGOR B, GURGUN O, HALICIOGLU S, et al. Feckly reduced rings[ J]. Hacettepe Journal of Mathematics and Statistics,
2015, 44(2) :375-384.

[11] CUI Jian, WANG Zhou. A note on strongly #*-clean rings[J]. Journal of the Korean Mathematical Society, 2015, 52(4) .

839-851.

[12] LI Chunna, ZHOU Y. On strongly *-clean rings[ J]. Journal of Algebra and Its Applications, 2011, 10(06) :1363-1370.

[13] HARTE R E. On quasinilpotents in rings[ J]. Panamerican Mathematical Journal, 1991, 1(1) :10-16.

[14] CHEN H, HARMANCI A, OZCAN A C. Strongly J-clean rings with involutions[ J]. Contemporary Mathematics, 2014

(609) :33-44.
(%% FnRer)

(L#EH157)
B3k

[ 1] DRINFELD V G. Quasi-Hopf algebras[ J]. Leningrad Math J, 1990, 1.1419-1457.

[2] DRINFELD V G. Quasi-Hopf algebras and Knizhnik-Zamolodchikov equations|[ M ]// Problems of Modern Quantum Field
Theory. Berlin: Springer,1989.: 1-13

[3] BULACU D, PANAITE F, VAN OYSTAEYEN F. Quasi-Hopf algebra actions and smash product[ J]. Comm Algebra, 2000,
28:631-651.

[4] WANG Shuanhong. Braided monoidal categories associated Yetter-Drinfeld categories[J]. Comm Algebra, 2002, 30:5111-
5124.

[5] BULACU D, NAUWELAERTS E. Radford’s biproduct for quasi-Hopf algebras and bosonization[ J]. J Pure Appl Algebra,
2002, 174.1-42.

[6] BULACU D, PANAITE F, CAENEPEEL S. Yetter-Drinfeld categories for quasi-Hopf algebra[ J]. Comm Algebra, 2006, 34.
1-35.

[ 7] PAREIGIS B. On braiding and dyslexia[ J]. J Algebra, 1995, 171(2) :413-425.

[8] CAENEPEEL S, VAN OYSTAEYEN F, ZHANG Yinhuo. Quantum Yang-Baxter module algebras[J]. K-theory, 1994,
8(3) :231-255.

(¥t Fweir)



