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ME— g(z)-clean If

PIGETE, 2575 3¢, TEmE T
(P23 TR B, B 754 710054)

15 B AW T ME— g(x)-clean M5 458, FIH g(z)-clean IR 7535, £33 7 ME—
g(z)-clean 355 g(z)-clean ¥ KR, M— g(z)-clean P15 — KP4 BRI 00 2644, DLRAY
Hurwitz ZEIA g(x)-clean 1, #E)™ T g(z)-clean IR FLLE S

XA g(w)-clean ¥F; ME— clean ¥F; &} Hurwitz 4

MR(2010) FfE53ES: 16U99 FESES: 01533
XEKARIRAD: A X EHS: 0255-7797(2014)04-0739-08
1 515

WERIE R HH A TR H AT LLS NS oM — AN Al T A, IBAFR R N clean ¥A
W R RN ICERT clean RonEME—1), IEARR R WME— clean 3 B, 1R 222 XX K
T RZIEETT, WOCHR [3-6]. % C = C(R) ¥ R H L, g(z) & C(R)[z] HHIZ T,
R R A TR r ATLLER N r = s+ u WIE, H g(s) = 0,u € U(R), Camillo-Simén
FRibh B3R N g(2)-clean 3£ 7). 2500 F 58 clean ¥f, Fan-Yang W 7¢ 7 % g(x)-clean ¥
8] SCHik [9-11]) EERIT T clean 355 g(x)-clean ISR FR. A58 LT ME— g(z)-clean ¥£, Hff
FC T ME— g(z)-clean REEMFIETT, 132 1 ME— g(z)-clean 355 g(x)-clean IR F, ME—
g(x)-clean ¥ 5 — R R I AE AN 264, LLARE Hurwitz e84 g(2)-clean %, HE
T g(x)-clean HEIWFFLEE R, CHH 2 EBATME G, U(R) Z& R WAl miES, J(R)
/& R 1] Jacobson 1, E(R) & R KI5 uES.

2 TELER

EX 2.1 & g(z) & CR)[z] LGB EZHE, re R WHRr =s+u, WL g(s) =0,u e
U(R), HItRINEME—1), HSARR r AME— g(z)-clean B, WHRA R E—NIuRELEME—
g(x)-clean [, LMK R ZME— g(z)-clean 3.

ME— (2% — x)-clean A J& —RRFIRAIME — clean 3, fFAEEME— clean ¥f, {H A& ME—
g(x)-clean MBI, 407F:

5] 2.2 % R /& Boolean ¥. Kt &m MM R > 2, Mlece RHO #c¢c # 1. %
g(x) = (z+1)(z +c). WAL 22 A1 R ZME— clean [, (HH ] 2.318 %1 R A2 g()-clean
[, BRI A R ME— g(x)-clean H].

*Ig s HEA: 2013-09-10 EUWHAHA: 2013-12-17
E2WB: ExX AABSEELSRIHIH (NSFC 11101330); BliE HFERH 2R (2013KIXX-

34); FERH AT IR (CXY1341(4)).
R e TIRTT (1984-) 2, WTHIER, VI, BFIU07 1A g,
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SRIM, TEHE SRy e KA 2 T HL) ME— clean AIME— g(z)-clean SE25E 1. 41 7F:
EIE 2.3 % R A2, g(z) = (x —a)(z — b) € C(R)[z], HH a,b € C(R). WIFHIEERK

<

(1) R ZME— (x — a)(z — b)-clean ], K HALY R jEME— clean [ H b —a € U(R);
(2) % R 7ZME— clean M H. b —a € U(R), | R Z2ME— g(z)-clean [1].

HE (1) <= #r e R R ZME— clean 1 H (b—a) € U(R) I, fifE e € BE(R), u € U(R),
15 =2 = e4u, HILRIRZME—/. Bt r = [e(b—a)+a]l+u(b—a), W u(b—a) € U(R),
e(b—a)+a 7 (x —a)(z —b) WIR. #r 2 (x — a)(z — b)-clean [1].

FHEME—YE, # o B PLRIR N r = s+ v, HH (s —a)(s —b) = 0,v € U(R). HILT]

=
T—a S—a v

b—a_b—a_'—b—a7
MK b—ac UR) B 2 e UR),

(s—a)(s—b+b—a) (s—a)b—a) s—a

sS—a

(b—a)2: (b—a)? ~ (b—a)2  b—a’

il R EME— clean (A[fF e =2 u= ;> NiMls=e(b—a)+a, v=ulb-a). ZLE R
EME— (x — a)(x — b)-clean 1.

= KN a ZME— (x —a)(z —b)-clean ], FTLAMFLE 51 € R, uy € U(R) ¥45 a = s1 +uq,
Hp (s1—a)(s1—b) =0 HILERREME—H]. 53 s, =b, NIl (b—a) € U(R). BUEE r € R.
KA R s&ME— (z—a)(z—b)-clean I, FILIfFfE s € R, u € U(R) ¥13 r(b—a)+a = s+u, H
Fi(s—a)(s—b) = 0. Flbr = 5=24 2 513 2=2 € E(R), 7% € U(R). #r f& clean []. %
r A clean #oxr = e+v, HH e € E(R), v € U(R). Bt r(b—a)+a = e(b—a)+a+v(b—a),
XH

v(b—a) € U(R), [e(b—a)+a—a]le(b—a)+a—b] =0.

H O R 2ME— (z — a)(x — b)-clean I, FATH e(b—a) +a=s Mo(b—a) =u. NTIHF
st My = . # R f&ME— clean 1.
(2) (1) AT RARIE.
#iL 2.4 W R &I, R ZME— clean K HAV Y R &ME— (22 + x)-clean H].
WE TEEH 2.3 114 a =0 F1b=—1 RIAT{HIE.
i 2.5 ME— (22 4 x)-clean I FIME— clean IAEZEN I, BEE5 0 XTI BT I, (EXS HAS
TCRAAL. W Z FRRBEHI, Bl 141 =2 € Z 13 Z T 2&ME— clean JT, 281 2 %iilE 2
FER Z A EME— (22 + 2)-clean JT.

Wl 2.6 WZ KRB £ g(x) € Zx] H {R;}ier =& —HIHF. W ILR, & M—
g(x)-clean W14 HAUCURE— R, i € T /2ME— g(z)-clean [1].

WE R TLR; &ME— g(x)-clean [, 4 Hidm @ 2.76) FIXHERE N i, R; /& g(z)-clean
H. Bta;, €R, Ha, =a;, +u; =b; +v;, XH

e =

g(a;) =0=g(b;), u;, v; € U(R).

WU AR 52 SR (24) = (@) + (i) = (bs)+(vi), H g((ai)) = 0 = g((bi)), (), (v:) € U(ILR;).
JH: (az) = (bl), (UZ) = (UZ) ﬁ& a; = bi,ui = V;.
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WXHMERER i € I, R; &ME— g(x)-clean 1, T fhir /@ 2,708 50 1L R, /2 g(x)-clean . #
(x;) € ILR;, Hrhz, € R BX () = (a;) + (u;) = (b;) + (vi), XH

9((a;)) = 0= g((b;)), (wi), (vi) € UL Ry).

)”JJEIﬁHEI"JEX%H T, = a; +uU; = bi + s, /E\:EP g(%) =0 = g(bi), Ui, V; € U(R). .[H:
a; = b;, up = v W (a;) = (b;), (u;) = (v;).

Wl 2.7 WREW, I C JR) ZRMHEE XNTHEEMNg(x) € C(R)[z], glz) €
C(R/I)[z] WIARSEFAL I, iR R &ME— g(x)-clean 1), H4 R/T &ME— g(x)-clean HJ.

WE W R=R/I. B#fEiL 2.58) %1 R 2 g(z)-clean ). ¥HMIEM 7 € R, &

F:s_l—i-dlzs_g—i—dg,

H s, s /& glz) MR, w, uw € UR). FH glx) MRIEAL I, FrLh s, s € R H
g(s1) = g(s2) =0. BH J(R) ={r € R| XMEEATCa € R A r+ a Jh& ¥t }, LA
Ffha, be I fiffu=u +a, v=us+beU(R). #r=s +u=s,+v. HRKHE—MA
Hl 51 = 89, up = us. LTI 51 = 55 Fl uy = 0.
SCHR (2, 4] WEB] T3 R s2ME— clean (], H e € E(R) , W eRe W 2ME— clean ). XfHE
— g(x)-clean ¥, f F %5 L:

EIE 2.8 ¥ R £ME— (z — a)(z — b)-clean ¥, Hfa, b€ C(R). WX E M e € E(R),
eRe ZME— (z — ea)(x — eb)-clean 1. F¢Ali), W g(z) € (z — ea)(z — eb)C(R)[z] H R &
ME— (z — a)(x — b)-clean W], 4 eRe &ME— g(x)-clean HY.

WE HEHE 2.3, R 2M— (2 — a)(x — b)-clean 124 HALY R Z2ME— clean FIH. b—a €
U(R). H#Ei 512 1, # R ZME— clean ], M eRe Mi— clean 1. FFIHEH 2.3, eRe J&
ME— (z — ea)(z — eb)-clean 1.

N T HBHEAZ e B ME— clean ¥, JAME T FHIP TAE. & R &3, grVi £ R-R- XU,
BEHE—N KA N THER v, weV MrecRA

(vw)r = v(wr), (vr)w =v(rw), (rv)w = r(vw).

N R BEAEY KN I(R;V) =RV, HAIRIEEZE RN (r,v)(s,w) = (rs,rw + vs + vw). ¥F
B, MRS EHH S=Re A HP RETHH A«S, B4 S ~I1(R;A).
Rl 2.9 HAEYIK S = I(R; V), Wil 2 Tl s&Ah, 4 S £ME— g(z)-clean [, Hr

(@) = 3 (a:, 002" € C(S)[a].

=0

1) R 2ME— ¢'(z)-clean [, HAb ¢'(z) = Zax € C(R)[z];

(1)
(2) # ¢'(z) =0, U”JXﬂItE-veVﬁxv_m
(3) MER z eV, WRGFAE re RMv eV #15 2(r+0v) =0, A 2 =0;
4) MR veV, MLAHEBE w e Hv+w+vw =0.
iE 4 s=(rv) €S MK R ZME— ¢'(z)-clean [f), WAFFE t € R Mlu € U(R) 1513
r=t4+u, HF gt)=0. Bt s=(r,v) = (t,0) + (u,v). KA

n n

g@) = 3 (a,0)(t.0) = (3 ait',0) = (0,0),

i=0 =0
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(u,v) € U(S) (FHHELE (u,v) = (u,0)(1,u" ). XEHN (0,v) C J(S), LA

(1,u"'v) = (1,0) + (0,u~'v) € U(S).

W s 7% g(x)-clean 1. ¥ s = (t',2) + (u',0"), HH g((#',2")) = 0, (/") € U(S). WA
t+u=t+u, HF gt)=0,u cUS). HRIIME—EHFt=1t u& u=1'. HFKMH(2)

&
n

g((t'a')) =D (ai, 0)(t',)!

=0

(Zaiti7zai(cl i1 ’+C2 1i=2 .12 .'.+Ciix/i)
i=0 i=0

n

0,2/ ai(CH™ + CH 22 -+ Cla" 1)) = (0,0).
i—0
A (3) K02’ = 0. # S &ME— g(z)-clean H.

N4 T ME— g(x)-clean FRAIEH W IO 1 AIARAL BRI OC 2R .

EE 2.10 ¥ R £2— MM n e N. N FHZ5 182550 1):

(1) R J&ME— (2* — 2"z)-clean;

(2) R s&ME— (22 — 1)-clean;

(3) R #ME— clean (I H. 2 € U(R);
(4) R=Uy(R) HXff&E a € R, a WTUME—FKIR N a = u+v, Hu, v € UR) H
v? = 1.

iE (1) = (3) NTIEW 2 € U(R). FIRIEY, |R% 2 ¢ U(R). Wl R = R/(2"R) # 0.
w2t =s+uHs?*?-2"s=0,ucUR). 0=2"=5+u &HKH5=—uc UR). 2Rl
2 =s2=2s5 =0, XRFIEM. FLl2ecUR). HEMH23(1), a=0ARb=2" KR
FEME— clean [1.

(3) = (1) mEH 2.3(1) FH M.

B)= 4 WaceR ()& B)HF2En=1 W1-a=s+u, HH s> =25, ue U(R),
HitFm2mE—n. Hita=(—u)+(1—s), HF —uecU(R), (1-35)?=1. A% a=w+v,
Horw, veUR),v*=1. Ml1-a=(—w)+(1—v), H} (—w) e U(R), (1—v)* =2(1—wv).
Fik R ZME— (22 — 2z)-clean 1], H —w=u, 1 —v=s. fillw=—u, v=1-s.

(4) = 3) aecR WHEHEuecUR M2 =1HF1-a=utv. Hita=
(—u)+(1—v), H —u e U(R), (1—v)? =2(1—v). ik a = s+w, HF w e U(R), s* = 2s.
(1) e (3) 114 n =1, HIEE (4) = (3).

(2) = (4) # R 2&ME— (22 — 1)-clean [, WXHMEEN r € R f7fE u, v e U(R) Hv? =1
15 r = u + v, 11 H MR EME—T.

(4)=(2) Hae R WadJUME—FRNa=u+v, Hf u, ve UR), v> =1. 7L v
& ax? —1 MR, M R &ME— (2% — 1)-clean H.

FALTE B 2.10, AT LAE] T i 4518

HIL 2.11 Wom, ke N XS TAERAIH R FI— D E KA n > 0, TIHSEWEEHM -
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(1) R Z&ME— (2% — n™x)-clean;
(2) R Z&ME— (2% + n*x)-clean;
(3) R s&ME— (2% — nx)-clean;

(4) R s&ME— (2? + nx)-clean;

(5) R s&ME— clean 1 H. n € U(R).

Rl 2.12 W R EHHn e N Ul RZME— (az® — bx)-clean M4 HANY R ZME—
(ax®™ + bx)-clean 1.

E = i 4.18) %0 R /& (ax® + bx)-clean . (BB r = 51 +up = 59 +ug, HH 51, 59
& (ax® + bx) B, ui, us € U(R). HI

—Tr = =8 — U1 = —S82 — Uy,

EH (—uy), (—uz) € U(R), a(—51)*" —b(—s1) =0, a(—s2)*" — b(—s3) = 0. KN R ZME—
(az® — bx)-clean [, FTLA —s; = —so il —uy = —ug, BIfF s = 89, uy = uo. M R EME—
(az®" + bx)-clean [1].

< BT B RIER.

Wl 2.13 W R 2ME— (2™ — x)-clean & (n > 2), a € R, WE X

(1) a ATLAME—ERR N a = u+ v, HH u e UR),v" 1 =1; 8

(2) aR 1 Ra #EEIEF AL T,

WE BN R ZME— (2" — z)-clean 3, FTUAFE u e U(R), s" =s, [fiffa=s+u. A
as" ! =s+us" Tt WHLEUL, a(1— ") =u(l—s"7). BN 1 —sn T &N, HE]
P A3E WA w(l —s"Y) = fw, XB f € BE(R), wc U(R). T2 f=a(l-s"Hw ' €aR.
Rk (1) AR, W1 — st £ 0. ik f#£0. Frbh aR A& LS T. [, Ra A
FARF LR TC.

TESCHR [4] HUERH TR e /2 R 19570, H eRe 1 (1 — e)R(1 —€) & clean 3, | R
JE clean 3. HIL R EI n x n HFEFRZ clean [, IXNEERBATHT LY EH] g(x)-clean .

EI 2.14 W R 2EW, g(x) € C(R)[z]. MIEE e € E(R), eRe #l (1 —e)R(1 — e) #Bi2
g(z)-clean ¥, | R H17& g(z)-clean ¥£.

WE H e 2R 1 — e, fHH Pierce 405503 R, HJ

R =eRe+ eRe+ eRe + eRe.

W e R MAd
r=a+b+c+d,
XH a, b, c,d 3H)ET eRe, eRe, eRe Fl eRe.
H A a 72 g(x)-clean ], WIAFTE 51, uy € eRe #143 a = 51 +uy, H
g(s1) =0, u; € U(R),

Nd—cuy'b € eRe, HEH'ER LRI A d — cul b = 5o +uy, HH g(sy) =0, uy € U(ERE).
[i1¢

r=a+b+c+d= (51 +u)+b+c+ (so4uy +cuy'h)
= (514 82) + (w1 + b+ c+ ug + cui 'b).
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GHIE g(s1 + s2) = 0, ug + b+ c+ uy + cuy 'b & R WM JT.
CRNE R A
(1) XHMEE f € eRe, g€ éRe, h€eRe, H fg= fl=1f =gl = hf =1h = 0;
(2) Hay=yzx =00 (z4+y)" =2" +y™;
(3) e 723 eRe WIHALTG, e /23 eRe HIHALIT.
RS b T S S AT, T4

g(s1+ 82) = g(s1) + g(s2) =0,

(ug + b+ c4uy +cuy ") (urt +uptbuy feuyt —uptbuyt —uyteuyt Fugt) =1,

Hfbuy+b+e+u+cuy'd € UR) H oup,ui' uytbuy eul' € eRe, byuy'buy' € eRe,
cycuy tbyuy teurt € eRe, ug, uy ' € eRe. XIUEM T x J2 g(x)-clean [, Kk R & g(x)-clean
).

#iL 2.15 W R 2, g(z) e C(R)[z]. #H1=e1+ex+ -+ e, HH e, RIEZHFETT
BAEA e;Re; 5 g(x)-clean K], Il R & g(z)-clean [1].

UE I E R 2.14 B15.

N B SER B AR 2.15 153

#iL 2.16 & R &, g(x) € C(R)[x]. & R & g(z)-clean [, WI'E IR M, (R) 1
#& g(z)-clean ¥f.

#IL 2.17 K R =2, g(z) € C(R)[z]. MEEEH n > 2, 3 R =& g(x)-clean K24 HAL
LR TE R (F) =M T, (R) 2 g(x)-clean .

M T = (HR,0) &3 R IR Hurwitz 2, Ht o € Aut(R). EMEX N T =
(HR,o) FJJuHmAMS f: N — R, Kb N 2 HREUIE, T = (HR, o) LRIIMEZE Ny H AN
15, RIEIBHE NV, g€ T,

(Fo)m) =Y ( " )f(kw(g(n k)

k
k=0
itk T 7] LB A6 hy IR, SHMER n > 1 € L h(0) = 1 Fl hy(n) = 0. L
0#r€ R h, €T, KFRHEZ n > 1, h(0) = 7, ho(n) = 0. BIRFTIHL R & T #— A
PHRANT . Ko HE
hyhy(n) = { rs, n=20,

0, n#0.
R 2,302 T = (HR,0) & clean 24 HAU Y R /2 clean 3. Xf g(x)-clean ¥, A1
RS PEDESE
EIR 2.18 W R £, 0 &£ RMARK. T = (HR,0) & g1(z)-clean 3, Kt gi(z) €
C(T)[z] {HAEKSFEA go(x) € C(T)[z] H R 2 go(z)-clean 3F.
W< % go(z) = Y a® € C(R)[z]. XEE f €T, H R & go()-clean FIHI, fF1E
i=0
s, u € RAER f(0) =s+u, K go(s) =0, ue U(R). EXITLHR ke T:
k() _{ f(n), n>0,

Uu, n = 0.
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v 2202 5 E c U(T), f=k+ hy, ¥
gi(z) = th € C(T)[x],
=0

AL .
) i:()v :Oa
)y = H 0
0, n # 0.
T =(HR,o0) & g1(x)-clean 3.
= WW={fecT|f0)=0}. MMEE fecW, gcT, A

(9£)(0) = g(0)£(0) = 0 = (f9)(0).

R W & T 1— N € a: R—T/W, Xd alr) =h, + W. ZiE o & —A .
NT = (HR,o) 7 gi(x)-clean 25, H#EWR 2.5 8 T/W W2 g, (z)-clean . F oy 2.408)
4 R /& go(x)-clean £,

#iL 2.19 & R 2. o 2 R AN, # R & g(x)-clean ¥, Hr

n

g(x) = Zaimi € C(R)[z]

=0

H g(z) MRAMREZS LN, Ho(s) =s, W T &5 k(z)-clean ¥, HH
k(z) =) ha,a' € C(T)[x].
=0

HE BN R 72 g(z)-clean 3. HHEHE 2.18 #1 T & k(z)-clean 3, HFANJGE f e T AlLA
BRI S = (F — h) + o, KH s f g(x) IR B fho = hof. Bs R R EP0IEH, X
fE& n € supp(fhs) H

(fhs)(n) = f(n)o"(hs(0)) = f(n)o"(s) = f(n)s = sf(n) = hs(0)f(n) = (hsf)(n).
Rt fhy = hef. T &5 k(z)-clean ¥F.
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ON UNIQUELY g(z)-CLEAN RINGS

SUN Xiao-qing, LI Ji-wen, SHEN Xiao-qin
(School of Science, Xi’an University of Technology, Xi’an 710054, Chz'na)

Abstract: In this paper, we investigate the structure and property of uniquely g(z)-clean

rings. Using the same method with the g(x)-clean ring, the relation between uniquely g(x)-clean
rings and uniquely clean rings is determined, and the relation between uniquely g(x)-clean rings
and rings generated by units and roots of 1 are given. Last, we discuss some extensions of
g(z)-clean rings.

Keywords: g(x)-clean ring; uniquely clean ring; skew Hurwitz series
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