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5 C k S- , Vx€Co s s €S, sx=sx s=s, Cc
S_
6 k S- C, ) C/S.(1) .G S
, o= {gxlg€S}), x€Co (2 . a, B, #(C/S)a= (O, ,C:)/S.
x y
ey kS (O C)/S cX kS- ,X/S= X/(Kerg X.
&kS k ., €& (e Kk ; (i) Vs€ES,gs)= 1 (3) . €
(e yC:)/S. s € (e :C)/S. L of o € e Dy Cr. g E&B@E;ch go® fa= wge i a €
(O :C.)/S.
. g=af =T &= T
7 s ¢ c/S F:C” /S Galois
S- C C/S  Galois
8 C k s- , C[S]. (1)
(C[S] )o= Co. (2) Co(C[S])r= @Cx, x€a yEB(3) . fE&C[S]i= @Cx,

g€:C[S])y= DCy, gf=go(tf) €C[S]):= ,9:C.

9 S ,C k S- ) a(C):m@CO(;Cx): [(f « )agxe | of « €,Cx ).

. a(C) oo, [ - .
10 S , k S- c S- . Co= QG
:Cy ,Cic:Ch. , Vx € Co, «B. S- .
[8]( [9]), N : A S- S
A SxATA, (s,a)1” sa Vs, 1 €S, (st)a= s(ta) la= a, 1 S ).
(x,y) EAXA, [xy " ']= {s€Slsy= x). 1€S, y €A, 1€ (ty)y™']. y €4,
{[xy 'JIx €A, [xy" '] 20} S ) [x 'y]= {s€Slxs= y}.
S 1 Jk ( 1).
2 Smash
11 S ,C k& S- , Smash ,
C# S. (1) .Cox S= {(x,s)1x €Co, sES). (2) . (x,s) (y.1),k
o (CH# S )= Cl . (3) e (C# S) i * i (CH S)ins  nw(CH# S)ins,
Ccufinn® gl cuf gy,
1: Smash . , ZCVIII . }‘Cff & c
T e e s e g )
2000 (CH S)ins () (CH S)ixu I . ko, . ,
oy (C# S ) ey = CL ™ S [(w) ‘us]= [t "s], o0 (C# S)iw=
Y = (G S) e
1 S ,C k& S . Smash C# S S-
(C# S)/S=C
Sx(C# S)o (CH# S)o, (u (x,5))  u(x,s)= (x,us). C# S (x,
s),t,uES, u(x,s)=1t(x,s) (x,us)= (x,ts), us= ts, u=t, C# S S-
(C# S)/S (C# S)o S . Gew={u(x,s)1u€S),(x,5) €(C# S)o.
, c

[ (CH# S)/STo= [ Q00 (CH S)en]/S= (@D C T )/S. f € (C# S)=
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Gl F=uf €ou(CH S)iewr, u€S.
o (C# S)/S]a= (@ C V)78 = Qu(C# S)wn = @:Cr=Cn.
(C#S)/S=C. S ¢ Galois
1 S ,C k S- . (C#S)[S] =C
1 ,CkS S- ., (C#S)/S=C. C/S=C[S], c
S- . L(C# S)[S]=(C# S)/S. (C# S)[S]=C.
S- B B/S S Smash (B/S)# S B ,
Smash
2 S ,B k s- B/S S- (B/S)# S ~B.
B(B/S)a= (O pB:)/S. f+ €,B., s deg,/«: {xa xe, --) Bo
S- , xr, xaE(l;y,xBEﬁ; sES, SX= Xa, sy  xs
S t, txe=sy. t deg,fx, deg,f xe= sy. of x, deg, f -
, deg,f « . , uw€S, uf €CoBu,uf f

[su '] Clxa(ux)" '] ., VhE[su'] hux= xa (dng)xB: huy = sy, deg l?: deg f.
. #(B/S)i=(1f€B,x€ay€Bdegf=s s5=1), #(B/S)= D(B/S)s ,
(v(B/S)b)(8(B/S)a) S+(B/S)a, degg?: (deg g) (deg f). , (degTagf v, (degg)x G xys

&f = caxpeirs, ((degf)gf Jxa, deg gf = (deg g)(degf).  ,B/S S :
F:(B/S)# ST B, (0 s) sva, i lixf «, €0 ((B/S)# S)ay  sf €u,Bs,.

>

,F.‘(C(,S)_’S%a . ,F k- .

(1) F o1 e, €m0 ((B/S)# S)iaw, 1 ux,8v Covw ((B/S)# S)wy,  gf =
([s Tt]g)(f). F(al)= F(([s "g)(f))=s(([s"de)(f))= (s[s " t]g)(sf )= (1g)(sf)= F(&) *
F(F). (2) S F BT (B/S)# S, wyf e, 15 sy ([1s f June FF (uyfe,)= F (1,
(N1 ] )s )= wif g FF( oo )= F (wy(of Ju, )= 1o e . FF = 16, F" F= losss.
(B/S)# S=B

12 A S- . Smash A# K A OF,
TE OITA G, 8O f O . hus€S. Sw=d " T 4 s
0, u#t,

T T A OF : , T 09
&f s= fs8a. (1) uZ, (&&)fs= 0  u=t,(&&)fs= fs&sw; uZt, &(& )=
&f & ly= fs& tyrmty= 0; u=t, Q& (8fs)= fs& 'y, &(&fs)=(&&)fs. (2) &(gfs)=

g{f‘s&(m)’lulp g!f: EATS’ (atgl)fsz gl&r’lulfsz g{f‘s&}lfe‘;j]’lid: g!fs&(rs)’lu/, 6‘(gf5): (&lgt)
£ A O (F8) (fubi)= fof oSy 6. , Smash
A# Kk , . L Vs tow v, w, h€S  [(f8) (fubi)] (fubi)=
fof uf wbn, uv=t, wh=v
{ ; = (BB )(f<50)].
1 S , A S- k- , Gk A ,
G 5 a(Ca#t S)=A#S.
A S- k- , G A , xy (Ca)x, =
x@gxo(CA)i‘o, 50 (C1 )xyxg(Ca )xy S vy (Ca)z,. Ca oS- . a(Ca#t S)= x‘Er)su,o,l)(CA#

S)egr= Deo (€)= @ity Ca(Ci#t S)” A# S, F T frriw Gt Fs a(Ci#
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S) ; (x0,1)— (x0,5) Frrg €y (Catt S)ixgo= v, (Ca )L = Ay,
0. ¢ .
, ¢ ) , ¢ : wGu  IFs a(Ci# S) . u#i,
oGu F = 0,' u= 1, oGu F = 1(GF)3 (xO,U)— (xo,s) g[v'lujf[u‘]s/,
0.

Y.G)NFs)= grm'wbaif i 05y = grmlwfii'y ('o{’l_l ]hZ{ 16[1.;“].

1 2
uil N (.P(LGM.) (P(lF.)): O,' u=1 N (P(I/'Gll) CP(LFA): 8l Iu]f[l_]x] 6[1.3'_ l], (P(szutFa)= g[ﬂ_lz]
f/rilslé‘yls’ l/. ('P(vGulFs): ('P(I)Gu) ‘P(IFS). B ¢ N . a(CA# S):A# S

[1] COHEN M, MONTGOMERY S Group graded rings, Smash products, and group actions[ J]. Trans Amer Math
Soc, 1984, 282: 237 258.

[2] BEATTIE M. A generalization of the Smash product of a graded ring[ J]. J Pure Appl Algebra, 1988, 52(3):219
229.

[3] LIU Shao xue, VAN OYSTAEYEN F. Group graded rings, Smash product and additive categories, in perspective
in ring theory|M |. [s.1l.]:Kluwer Academic Publishers, 1998:299 310.

[4 NASTASESCUC, RAIANU S, VAN OYSTAEYEN F. Modules graded by G sets[ J]. Math, 1990, 203( 4): 605
627.

[ 5] . G G- (Smash Product) [ J]. , 1993, 36(2): 199 206.

[ 6] . Smash Product [J]- : ,1998, 16(1):1-7.

[7] CIBILS C, EDUARDO N M. Skew category, Galois covering and Smash product of a k category[ J|. Proc Amer
Math Soc, 2006, 134(1): 39 50.

[8] ABRAMSG, MENINI C, DELRIO A. Realization theorems for catgories of graded modules over semigroup graded
rings[J]. Comm Algebra, 1994, 22( 13): 5343 5388.

[9] , , . S R# S[J]]. , 2004,47(5):985992.

Smash Product of Semigroup- Graded Category
LIN Merzhu', CAI Ju-xiang>, CHEN Qing-hua’

(1. College of Computer and Information, Fujian Agriculture and Forestry University, Fuzhou 350002, China;

2. School of M athematics and Computer Science, Fujian Normal U niversity, Fuzhou 350007, China)

Abstract:  For Smash product of semigroup graded category, we prove that the quotient category( C# S)/S of Smash
product C# S of semigroup S graded category C is isomorphic to category C, and the Smash product category ( B/S)# S
of the quotient category B/S of free semigroup S category B is isomorphic to category B when S is a cancellative semig
roup with identity 1. It is shown that the semigroup graded categorical Smash product and the semigroup categorical quo-
tient are inverse structions between semigroup graded categories and free semigroup action categories.

Keywords: free semigroup action category; quotient category; semigroup graded category; Smash product



