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R chaR# 0,G Abel , :P E(RG)
Js0, P* E(RG).
Artin ,Ko ,

AM S(1991) 20K /CCL 0154

1 VP PR),P ER) Is>0, P ER),

(1) R PF
(2) KR
(1)=(2 : L
2=>@1) VP P (R), K oR , ds>0, s[P]=0, 3It>0,
s[P]= t[R], [P’]= [R'], dm> 0, P" =~ R"™, P F (R), R
PF.
2

(1) Is>0 P SER).
(2 It>0 P F(R).
3 dm> 0, P°" SER).
(4 3In>0 P FR).

D= (2

(2)= (4) [2]

(4)=(3)

3)=(2) P"  SER), k>0 (P ER), [2] 31
>0 (P FR), P F (R), [2] it>0, P" FR)
* 1994 9 6
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3 R ,G Abel KRG = KoR.

R ., R,R[x1, ,xn] , R[x1, ,xn,x'll, ,
xn '] . w. gl dmR < Lw. gl dmR[x1, ,Xm X1, ,Xn]< w. gl
dmR[x1, ,xn]=w.gldimR+ n< n+ 1< o, R,R[X1, X, X ,xgl]

, [3] 9 KoR[X1, ,xmXi, ,xin']= KR, KRG =
K oR.
4 R Artin charR # 0,G A bel

(1) P SE(RG).
(20 s> 0 P SE(RG).

1)=(2
2= (1) G= Go® TorG, Go . R Artin ,
[4] RAR) VN , ; 3
Ko(RA(R))Go= Ko(RA R)) = KR .
charR # O, charR = q, q* 1= 0, g* (1+ J(R))= 0+ J(R),
charR/J R) # 0, charR/J R) = p?, .p<, (pr, .p9) =1 RAR)= R:®
® R, charRi= pi'(1< i< 9). w. gl dmR/AJ R) = maxw. gl dimRi = 0, Ri
VN
K oR Go
[Torc| URGo),VP P (RG), Ist> 0, P°= (RG), P
RGo R Go- TReP® = Ry (RG)™ = (RGo) ™™l
K oRGo , e ~ (RiGo) ™!
@ reP @ RG)" = RG)' @ (RGo)",
re,P @ (RGo)"™ = (RG)'® (RGo)"™®!,
@ re,P @ RG)" = RG)' ® RG)"
¢ ¥p)= |Torc|"* Z g 'Hg*p),Vp re,P ® RG)", Y
o Lrorc
RiG- UPpO® RG)"= RG)'® RG)", P~ (RG), KRG
charR: = p/, pil[Torg|, (i, [Torg|) = 1, 3Tk,
k*pi+ I* |[TorG|= 1,
= 1*Lk= (k* L) (pi'* k) + (I* L) (|TorG|* k) = (1* k) * [TorG|* 1),
[Torc| UR), KRG
pi||TorG |, [TorG | = pigt, . ar,
TorG = Gp, © Gg, ® @ G,
charRi = p;', [3] 3 chaR/AR) = p;; [3] 5
KRG = Ko(RiGo(Gy, ® @ Gg))Gp, = Ko(RiGo) (Gg, ® @ Gg).
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charR Go(Gg, @ ® Gq) = charRi = pir"
charRGo(Gy, @ @ Gy) A (RGo(Gy, ® @ Gy)) = p
KRG

pi|[TorRiGo) G, ® @ Gg) |,
KRG® OKRG=KiR:1® O®ORwG=KoRAR))G

f1RG ~ RAR)G, § 1y -y TG,
Kerf = J(R)G=N (R)GCN (RG) C J (RG),

R Artin ,
Kof : KRG > Ko(R/A (R))G
Ko(R/A (R))G , KRG :
Js> 0, P° SE(RG), (PO (RG)™M= (RG)™, <, P2 F
RG), P2~ (RG)™", 2 ([P]- [(RG)™ ] =0, KRG :
[P]- [RG)™F]=0, P SF(RG).
5 R Artin charR # 0,G Abel
(1) P FE (RG).
(2 3Is>0, P F (RG)
1=
(2= () R Artin charR # 0, chaR = p* pv, (p1, ,pn) = 1,
‘R=R:® @R, R A rtin charRi= pi'(1< i< n).
Ri  Noether KdimRi= 0< 1, 3 KoRGo= KR, VP P
(RiGo), [P] In[KRi = KdRiGo] [5] 3Q P (R, :P:RiGoR®IQ,
Ri UCP, RiGo UCPa
[TorG| URGo, VP SERG), PO RG)'= (RG)", RiGo-
P® (RGo)"™ = (RiGo)" ™!
[Torg| U RG), P SE(RG). RGo UCP P F (RG),
Q@ p~ (RiGO) (v- v [TorG | - (RiG)v- u
8 reP - RG)"" Vp P,0(p) = [TorG| 1920@9' ‘Ag * p)
8 RG- , P F (RG), RG UCP.
charRi= pi, pi|[TorG |, 4 [Torc| U RY)
pi|[TorG |, [TorG | = piad af, TOIG = Gy, @ Gg, @ @ Gy
, RiGo(Gs, ® ®Gq) UCP.

pi|[TorGe® Gy, @ @ Gg)
PRG - RGo(G, ® @Gy, rgg — le
2,9 " 2
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Ker® , KerPc J (RG), RiGo(Gq, @ ® Gg) =

RG/Ker® ucP, [1] 2 RG UCP, RG= R:® O
Ri)G=RiIGO® OGRS UCP.
VP P R), s> 0, P* F (RG), P° SF (RG), 4
P SE(RG), P F (RG).

6 R Artin charR # 0,G Abel , S=R[[x1 ,xall,

(1) P E (SG).

(2 ds> 0, P* F (SG).
SG = (R[[x1, ,x]]DG = [RG)[[xz, ,Xn]l, KoSG =
Ko(RG)[[x1, .,Xn]]= KRG , SG =~ (RG)[[x1, ,x%n]] SG-
7 R charR # 0,C: Abel , S=R[[x1 ,xa]l,

(1) P F (SCy).
(20 3Is> 0, P° E (SCy).
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M odules with Free Power s over Group Rings

Chen H uanyin
(Dept of M ath , Hunan Nomal U niversity, Changsha 410006)
Abstract

In thispaper, we obtain the follow ing result:

L etR beringw ith charR # 0, G be afinitely generated abelian group. ThenP isafinite
ly generated freeRG -module if and only if there exists ssmes> 0 such that P° is a finitely
generated freeRG -modules
Keywords A rtin ring, Ko -group and characteric
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