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Tém tit. Bai bio nay nghién cttu tinh httu han dia phwong ctia cdc d6i dai s6 dugc biét dén nhw la dinh
1y co ban cho cac doi dai s6 trén vanh Dedekind. Trudc tién, ching toi dwa ra mét chiing minh cta tinh
chét nay cho cac d6i dai s6 xa anh nhw cac moédun trén moét mién idéan chinh ma khong st dung dinh
1y co ban cho cac d6i dai s trén mét truong. Tiép theo, ching toi dua ra mét phién ban cta dinh 1y cho
cac d6i dai s8 phang trén vanh Dedekind, di nhién 1a mé rong ctia dinh ly trén mot truong. Cudi cting,
ching t6i ap dung cac két qua nay cho vanh toa d6 ctia cac lugc d6 nhom affine phéng.
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Abstract. In this paper, we study the local finiteness of coalgebras, known as the fundamental theorem
for coalgebras over the Dedekind ring. First, we give proof of this property for coalgebras which are
projective as modules over a principal ideal domain, without using the fundamental theorem for
coalgebras over a field. Next, we give a version of the theorem for flat coalgebras over the Dedekind ring
that extends the certainty of the theorem over a field. Finally, we apply these results to the coordinate
ring of flat affine group schemes.
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1 Mo dau

D4i dai sO va dai s trén mot treong s6 co
quan hé rat chdt ché véi nhau. Vé mat khai niém,
ddi dai s6 c6 thé hiéu nhu 1a d6i ngau cua dai sd.
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Tuy nhién, d6i dai sd c6 nhitng tinh chat riéng ma
dai s6 khong c6. Mot trong nhitng diém khac biét
chinh ctia d6i dai s6 so vdi dai s 14 tinh hitu han

dia phuwong hay con goi la dinh ly co ban cho d6i
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dai s0. Dinh 1y co ban ctia d6i dai s6 trén mot

truong phat biéu rang:

"Cho C la mgt d6i dai so trén mot truong. Khi

dé, v6i mbi phin tir ceC ludn ton tai mot doi dai s’

con D hitu han chiéu ctia C chita c”.

C6 nhiéu chiing minh khac nhau cho dinh ly
nay trong mot s6 cong trinh cua mot s6 tac gia,
chéng han [1, Theorem 1.4.7], [2, Section 1], [3,
Section 2.2]. Khai niém d6i dai sd ¢6 thé€ md rong
trén mot vanh giao hoan R thay vi mot treong [4,
Section 3.1]. Do d6, mét bai toan quan trong ddt ra
la liéu dinh ly c6 dung véi mot doi dai s6 bat ky
trén vanh hay it nhat liéu co ton tai cac doi dai s6

thoa man tinh chat sau: "Mo{t doi dai s6” C  trén vanh

R duwgc goi la théa man dinh 1y co ban ciia 461 dai s6°

trén mot vanh R néu: véi mdi phitn tie ceC déu ton
tai mot doi dai s6’con D hitu han sinh nhw R -mddun

chita ¢ sao cho thwong C/D la R -mdédun phing”.

Tinh chat nay khong nhat thiét dung d6i voi
cac doi dai s6 trén mdt vanh giao hoan ¢6 don vi [2,
Section 5.3], [5, Section 8]. Tuy nhién, trong [4],
Hazewinkel da phat trién dinh ly co ban cho d6i
dai s6 trén vanh goi la tinh chét dinh 1y chinh. Tac
gia da dua ra mot 16p doi dai sO trén vanh thoa
man tinh chdt dinh ly chinh [2, Theorem 8.10] va
két qua nay duoc ap dung dé€ dua ra mot ching
minh méi cta dinh ly co ban cho d6i dai s6 trén
mot treong [2, Corollary 8.12]. Mot két qua quan
trong khac cua Hazewinkel la mobi doi dai s6 ma tu
do nhu mot modun trén mién idéan chinh déu thoa
man tinh chat da néu [5, Theorem 8.4]. Vi mdi mot
mién idéan chinh déu 1a vanh Dedekind nén mot
cau hoi tu nhién duwoc dat ra la c6 thé mo rong dinh
ly cho cac ddi dai s6 trén mot mién Dedekind hay
khong. D€ tra 10i cho cau hoi nay, Duong va Hai
trong [6, Section 3.1] da nghién cttu mét 16p cac d6i
dai s8 phéang trén vanh Dedekind véi tén goi 1a d&i
dai sO hitu han dia phwong ddc bigt. V6i khai niém
nay, cac doi dai sO sé thoa man dinh ly co ban va
mot trong nhitng 16p d6i dai s6 nhu vay la 16p cac

doi dai s6 xa anh nhu mot mddun trén vanh
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Dedekind [6, Proposition 3.1.5 (ii)]. Ap dung két
qua nay, cac tac gia da chitng minh vanh toa d¢ cua
mdt lwoc d6 nhém phéng kiéu httu han véi cac thd
lién thong déu la hitu han dia phwong dic bi¢t nhu
mot d6i dai s6 [6, Proposition 3.1.7] va do dé xa anh

nhwr mét médun [6, Proposition 3.1.5].

Trong bai bao nay, chiing t6i dwa ra mot
chiing minh khac cua dinh ly co ban cho cac doi dai
s6 xa anh (do d6 ty do) trén mdt mién idéan chinh
phat trién chiing minh dinh 1y co ban trén truong
[1, Theorem 1.4.7]. Day la ndi dung cia Ménh dé
2.3 trong bai bdo nay. Chung t6i cling phat biéu
dinh 1y co ban cho cac d6i dai s8 phang trén mot
vanh Dedekind duéi dang khac, Dinh ly 2.5. Cudi
cung, ching t6i dua ra Ménh dé 3.3 nhu mét ap
dung cho cac legc d6 nhém phang kiéu hitu han
v0i thé tong quaét lién thong.

Trong sudt bai bdo nay, R ludn la mot
vanh Dedekind. D€ dwa ra cac két qua, truede hét
chiing ta can mét s6 khai niém cho cac d6i dai s6
trén R.

Pinh nghia 1.1 Cho C Ia mét R -mddun.
M0t cdu triic doi dai s6'trén C bao g6m hai dnh xa R
- tuyén tinh A:C—->C®C va ¢:C—>R thoa man

hai diéu kién sau:
(i). (A®id)oA=(id ®A)-A;
(ii). (¢ ®id)oA =(id®c)oA=id
hay céc so d6 sau la giao hoan

c 2 _cacC

A

Cwc T@ﬁ\c ®C®C;

C

A

\
S
[

RC=——70C0C—C&R
e@id id®e
véi id la ky hiéu ctia 4nh xa d6ng nhat.
Anh xa A duwoc goi la anh xa d6i tich; €

duoc goi la anh xa d6i don vi. Mot d6i dai s6 duoc

goi 1a phang néu né phang nhur mdt R -mddun
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(mét R -modun con dwoc goi la mot mdédun trén
R).

Vidul.2

(). Vanh da thtee mot bién R[X] la mot d6i
dai sO x4c dinh baoi doi tich
A:R[X]— RIX]®R[X], A(X)=X®L+1®X ; di
donvi €:R[X]—R laanh xa khong.

(ii). Vanh da thitc Laurent R[X, X ] 1a mot
déi dai sd véi d6i tich va d6i don vi Ian lwot dwoc
xac dinh nhw sau: A(X)=X®X, ¢(X)=1.

Dinh nghia 1.3 Cho C la mgt doi dai so trén

(i). M6t R -modun con D cua C dugc
goila d6i dai s6 concia C néu A(D)cD®D

(il). Mot d6i dais6G con D cua C duoc goi

la dacbiétnéu C/D la R-mddun phang.

(iii). D&i dai s8 C phang trén R duoc goi
la d6i dai s6 hitu han dia phwong ddc bi¢t néu voi moi
tapcon S hitu han cia C déu c6 mot d6i moédun
con dac biét httu han sinh nhe R -mo6dun chra S.

Tt dinh nghia trén, c6 thé thdy mbi déi dai
sO hiru han dia phwong ddc bi¢t déu thoa man dinh ly
co ban cho cac d8i dai s6. Tuy nhién, van ton tai cac
doi dai s6 khong hitu han dia phwong dic biét [6,
Example 3.1.3].

2 Dinh ly co ban cho cac déi dai s6

phang

Vi gia thiét R la vanh Dedekind, ta luén
ky hiéu K latreong phan thitc ctia né.

Trudc khi di vao két qua chinh trong muc
nay, ta can hai bo dé sau.

B6 de 2.1 ([6, Lemma 3.1.4]) Cho DcC la cic
R -mbdun phing va M,N la cic R -médun tiry .
Khi do:

(). M®CAN®C=(MAN)®C ;
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(ii). Néu N la mot R -mddun con cia M
va mdédun thuong C/D la phang thi
N®CNM®D=N®D nhu cac moédun con trong
M®D.

B6 dé 2.2 Cho M la mt R -mddun phing va
N a
N°:=(N®; K)nM. Khidd,

mét R -médun con cua M . Dt

(). N°={meM :3Ir=0,rme N} la mdt R -
moéduncaa M chira N

(). N°®; K=N®;K . Hon nita M/N°®
phang trén R.

(iii). MONcMAN* ' cM®M;

(iv). (MON)'=z=M&N°*cM®N,

(N®M)*=N*®M cN®M;

(v). MON*NN°OM =N*®N* cM®M.

Chitng minh. Chttng minh (i) dwoc suy ra
tlr dinh nghia. Khang dinh (i) 1a tir b3 dé trén do
tinh phang cia K trén R:
N°*®, K =[(N®, K)"M]®K =N ®, K
va cht y rang M /N°® khéng c6 xoan trén R do
dé phang vi R la vanh Dedekind. Vi M 1a R-
modun phang nén bang cach 14y tich ten xo véi
don anh N — N°® ta ching minh duoc (iii) . D&
chttng minh (iv) chi can nhan xét rang:
(M®N*)®K =(M®K)®(N*®K)
=(MR®K)®(N®K) =(M®N)®K.

Tuwong tu, (N°OM)®K=(N®M)®K .

Cubi cung (v) duoc suy ra tit bd dé trén.

Ménh dé sau day dwa ra mot chirng minh
truc ti€p mo rong phuong phap chitng minh cua
dinh ly co ban cho d6i dai s6 trén mot truong [1,
Theorem 1.4.7] cho d6i dai s6 xa anh trén mién
idéan chinh. Ndi cach khac, 16p d6i dai s6 nay la
hitu han dia phwong ddic bi¢t va do d6 thoa man dinh
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ly co ban. Day ciing 1a két qua dé cap trong [5,
Theorem 8.4].

Ménh dé 2.3 Cho R Ia mét mién idéan chinh
va C la doi dai s6'trén R wva xa dnh nhw mot médun
trén R . Khi d6 v6i mdi phin tie ¢eC déu ton tai mot
doi dai s6" con phﬁng ddc biét ciia C chita ¢ va hitu
han sinh nhw mot R -modun.

Chitng minh. Véi mdi phan ti¢ ceC, ta c6
thé viét

A(C) = Zdi ®e eC®C.

Tt diéu kién dau trong Dinh nghia 1.1 ta ¢
(A®id)A(c) = Y A(d,) ®e,

= ch ®dij ®e eCR®CRC,
i

trong d6 ¢,d,;,6 €C va cac chisd i,j lan luot
déu thudc cac tdp httuhan 1,J.Vi C xaanh trén
mién idéan chinh R nén te do nhue R -mddun
nén modun con sinh boi he {c;,d, ;.e}, ., trong
C la mét médun con ty do va cfing hitu han sinh.
Do d6, twong te nhu trong chitng minh cuia két qua
trén mot treong, ta co thé giaswehé {c;,d, ;,e}. .,

la doc lap tuyén tinh.

Xét R -médun D con caa médun con &
trén sinh boi tat ca d;; (iel,jeJ). Khi d6, tir
diéu kién tht hai cta Dinh nghia 1.1, ta ¢c6 dong
nhat
c=>¢(c,)e(e)d; eDc D,

]

0 day D° duoc dinh nghia nhu trong B dé 2.2.
Vay, ca hai R—- moédun D va D° déu la cac
modun tir do chita ¢ eC.Honnira, theo B6 dé 2.2,
dimk(D°* ®K) =dimx(D®K) <+ nén D° hitu
han sinh trén R [5, Lemma 3.17]. Biéu con lai chi
can chitng minh D° 1a d6i dai s6 concaa C.

Tt diéu kién thi hai trong Dinh nghia 1.1, ta

c6 dang thitc sau:
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D A(C,)®d; ®e =D, ®A(,) ®e,.

i i
Tinh doclap tuyén tinh caahé {e},_, suyra
D Al)®d; =3 ¢, ®A®d;) cC®CA®C . Diéu
ndy dan dén chj ®A(d;)eCRC®D do
ZjA(Cj)®dij eC®C®D.Laido {c;},,, lah¢doc
lap tuyén tinh nén ta cling c6 A(d;) eC®D. Lap
lugn teong tw ta cling thu duwoc A(d;)e D®C .

Bay gio voimoi d e D° ludntontai r=0 saocho
rd e D, vay ta c6 thé viét rd = Zi‘jaijdi'j , a; €R.

Khi d6

rAd) = A(rd) = e, A(d, ) eC®D.

i

T B6 dé 2.2, ta nhan dwoc
A(d) e (C®D) =C®D*

Hoan toan tuong tw
A(d) e (D®C)* = D° ®C.

Do d6, cing tx Bo6 dé 22, ta ¢o
A(d) eC®D* ND°* ®C = D°* ® D°
hay A(D®)c D*®D*. Vay, dén day ta c6 thé két
ludn D° 1a mot doi dai s6 conctia C.

Trude khi di vao dinh ly chinh ctia muc nay,
ching ta can b6 dé dudi day.

Bo dé 2.4 Cho DcC lacic R -mddun phing.
Dt C,:=C®K,D, := D®K . Khi dé:

0 [(C/D®C)®(C®C/D)]®, K

i).
=(C, /D, ®C,)®(C, ®C, /D,),

(ii). Gia st mdédun thuwong C/D ciing la
phang. Néu goi I1:C —C/D la anh xa thuong
thi hach cua anh xa

(ideM)@(eid)

C®C — (C/D®C)®(C®C/D)

la D®D.

Chitng minh. Xét day khop
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0 D c—c/p 0 (%).

Lay tichtenxo (*) véi K trén R tanhéan
dwoc day khép sau:
H@R K

0->D,—>C, - (C/D)®, K—>0

do tinh phang cia K trén R .

C, /D, =(C/D)®, K vadods

Hé qua la

(C/D®C)& (CalC/D)orK =
(C/DaC)eorK|®[CaC/D)ar K| =
(C/Dor K)o (Car K)|®
(C &R K)® (C/D @ K)| =
(Crx/Dg @ Ck) @ (Ck @ Cr /Di).
D€ chting minh khang dinh thit hai ctia bd
dé, taldy tich ten xo hai phia ctia day khép (*) véi
R -m6dun phang C ta nhan duoc hai day khép

sau:
id®T1
0->C®D—->C®C -C®C/D—0

N®id
0->D®C—->C®C »>C/D®C —0
Khi d6, ta dé dang nhan dwoc
Ker(id @I @ (MI®id)=C®DND®C=D®D

theo BS dé 2.1. Mot médun M phéng trén R
dugc goi la c6 hang hitu han néu  dimc«(M ®K) la
khong gian vec to httu han chiéu. V6i khai niém
nay, ta c6 dinh ly tiép theo co thé coi la mot mo
rong cua dinh ly co ban ctia doi dai sO trén mot
treong. Vikhi R la mot truong nén phat biéu cua
dinh ly la nhw nhau. Binh 1y co ban cho d6i dai dai
sO trén vanh Dedekind c6 thé phat biéu dudi dang

nhuw sau.

Pinh 1y 2.5 Cho R lavanh Dedekindva C la
doi dgi 50" phing trén R . Khi do, v6i mbi phin tie
ceC déu ton tai mot doi dai s6 con phﬁng ddc biét c6
hang hitu han chira C.

Chitng minh. Cho ¢ la mét phan ti trong
C < C, =C®K .Khi do6, ton tai mot d6i dai s6 hitu
han chiéu D, ctua C, chta ¢ theo dinh ly co

ban cta d6i dai s6 trén moét truong. Dat
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D=D,nC.Khido, D réoranglamdt R-modun
phing chita ¢ vi C phéng (trén vanh Dedekind
ta luon c6 tinh chdt mddun con ctia mddun phang
cling 1a mddun phang). Thém vao d6, D ¢ hang
httu han vi D®K = (D, "nC)®K =D, nC, =D,

theo B6 dé 2.1. Hon nita, do dinh nghia cia D, ta
c6 C/D la médun khong cé xoan trén R, do dé
né la moédun phang vi R la vanh Dedekind. Viéc
con lai la ta sé chiing minh D la mot d6i dai s6
concia C.Saukhihanché A 1én DcC vaméd

rong vOo hudng lén K , ta ¢ biéu d6 giao hoan

D A CeoC

.

Ag ¥ el
Dg,—=%Cx®Ck

va d€ don gian ta dat o := Ker(id ®IT) ® I1®id)
theo ky hiéu trong bd dé trén, ta ciing c6 biéu do
sau giao hoan

cCecC = (C/DeC)e (Cal/D)

: :

Cx @ Cx = (Cx/Dk @ Cr) ® (Cx ® C /D),

trong d6 i,i,,i, déulacicdon anh. Hop thanh hai
biéu d6 trén ta nhan duoc biéu d6 giao hoan:

D—%—(C/D&C) & (C®C/D)

th :

a0 K

D — (Cx/Dk @ Cg) & (Ck ® Cx/Dg).

Khi d6, vi D, la K -ddi dais6 concaa C,
nén anh xa hop thanh la anh xa khong
Ag ooy ol =0.Suy ra i,oacA la dnh khong. Do
d6, acA=0 va ditu nay dan dén
IMAcKera=D®D (theo bs dé trén) hay
A(D)cD®D. Vay, ta c6 thé két luan D la mot
ddi dais6 concaa C vadinh ly dwgc chirng minh.

Hé qua 2.6 Cho R la vanh Dedekind va C la
doi dai 56 phing trén R . Khi d6 mdi tdp con hitu han
{c.iel} (I latdp c6 chi s6 hitu han) cia C déu
nam trong mot doi dai s6’con ph{fng dic biét ciia C 6

hang hivu han. Dic biét hon, mbi médun con hitu sinh
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cia C ciing nam trong mot doi dai s6’ con phing dic

bi¢t cia C 6 hang hitu han.

Chitng minh. Gid s M la mot modun con
httu han sinh cia C.Khi d6 M sinh boi mot tap
httu han. Bay gio chi can lap luan twong tu nhu
chiing minh dinh ly trén ta ¢6 diéu phai ching
minh.

Hé qua 2.7 ([6, Proposition 3.1.5]) Gia sir C
mot doi dai s6"va xa dnh nhw moét médun trén R . Khi
do, C la hiru han dia phwrong ddc biét nhw mot doi dai

s6'va do do théa man dinh ly co ban cho cdc doi dai so.

Chitng minh. Vi mdi mddun xa anh déu la
hang t& truc tiép cua mot moédun twe do nén theo
chting minh cia ménh dé trén ta c6 E 1a médun
con cia modun ti do. Hon nita, E ¢6 hang hitu
han. Ap dung [5, Lemma 3.17], ta nhan dwoc E

phai [a médun hitu han sinh trén R .

3  Caiutrac médun cho vanh toa d6 caa
lwgc d6 nhém affine

Dinh 1y co ban cho cac d6i dai s6 trén mot
treong gitr vai tro quan trong trong viéc xac dinh
cau tric cua cac luge d6 nhom affine trén truong
[8, Section 3.3]. Vanh toa d6 ctia mot lwgc &6 nhém
la mot vanh c6 cdu truc cua mot dai s6 Hopf giao
hoén, do d6 ciing c6 cau truc cia mdt d6i dai s6.
Vanh toa d¢ trong trueong hop nay khi xét nhwe mot
déi dai s6 ludn la hop ctia cac déi dai s6 con hiru
han chiéu va do d¢6 la hgp cua cac dai s6 Hopf con
hitu han sinh. Diéu nay dan dén mdi legc d6 nhém
la gidi han xa anh cua cac lwge d6 nhém kiéu hitu
han véi cic dong cdu chuyén déu phang trung
thanh [8, Section 14.1]. Trén moét vanh Dedekind
cho trudc, mdi d8i dai s6 xa anh nhuw mot R -
modun déu la hitu han dia phwong ddic biét [6,
Proposition 3.1.5 (ii)], do &6 méi luge d6 nhém cé
vanh toa do xa anh déu la giéi han xa anh cta cac
lwgc cac d6 nhom kiéu hitu han véi cac dong cdu
chuyén déu phang trung thanh [6, Theorem 4.1.1].
Mot cau hoi tie nhién dat ra la nhiing lwoc d6 nhom
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affine nao c6 vanh toa d6 xa anh nhuv mot R -
modun. Trong [6, Proposition 3.1.7], cac tac gia da
chi ra vanh toa d6 cua céic lwoc d6 nhom affine
phang kiéu hitu han véi thé tdng quat rat gon va
lién thong la hitu han dia phwong ddic bigt do dé xa
anh nhe mét R -modun [6, Proposition 3.1.7 (i)].
Trong muc nay, ching t6i sé mo rong két qua cho
lwgc &6 nhom affine phang kiéu hitu han véi thd
lién thong (¢ day gia thiét vé tinh rat gon cua thé
tong quat duoc bd qua) va Binh ly 2.5 duoc st
dung dé€ chirng minh két qua nay.

Khai niém luegc d6 nhom affine trén truong
duoc dinh nghia trong [8, Section1.4]. D6i v6i khai
niém luoc d6 nhom affine trén mot vanh giao hoan
tuy y nguoi doc ¢ thé tham khao [7, Chapter 2].
D¢ thuén tién chung t6i dua ra dinh nghia dudi
day.

Pinh nghia 3.1 Mgt lwgc d6 nhom affine G
trén R la mot ham ti di tie pham tri cdc R -dgi s6
giao hodn dén pham trii cdc tdp hop Sets c6 dnh nim
trong pham tri cdc nhém, G:Algy —Grs ma biéu
dién dwoc, tirc la ton tai mot R— dai s6 giao hodn, ky
hiéu la R[G], sao cho

G(A) = HomR—AIg (R[G], A)v

voi moi R -dai s6 Ae Alg, . Khi d6, R[G] dugc

goila vanh toadg cua G.

Ban than R[G] c¢6 ciu tric cia mét dai s&
Hopf giao hoan. Tuy nhién, 6 day chung ta chi
quan tdm dén cdu truc doi dai s6 ctia nd. Diéu nay
6 thé giai thich nhu sau: Vanh toa d6 R[G] cua
lwoc @6 nhém affine G b ciu tric d6i dai s6 cam
sinh ttr cac phép toan két hop va don vi trén nhom.
That vay, ham t& GxG xdac dinh bdi
A—G(A)xG(A) duoc biéu dién boi tich ten xo
R[G]®R[G] . Theo B6 dé Yoneda, cidu xa cuia cac
ham t¢ m:GxG—G dinh nghia duy nhat mot
dong  cdu  gitra  cac R -dai sO
A:R[G]®R[G] - R[G]. Tuwong tw, d6i véi don vi
ta thu dwge d6i don vi ¢:R[G] > R. Tur tinh két
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hop va tinh chét ctia phan t& don vi cia nhoém ta
thu duoc cac biéu d6 giao hoan trong Dinh nghia
1.1. Vay R[G] tw né la mdt d6i dai sO trénR .

bat |:=ker(¢), | con dwoc goi la idéan
ddu ctaa R[G]. Véiluwgc d6 nhém dai s6 lién thong
trén mot trueong, idéan d&u o tinh chét giao cua tat
ca Ity thtra bi triét tiéu theo chitng minh trong [4,
Lemma 2.2.7].

Bo6 dé 3.2 ([4, Lemma 2.2.7]) Gid stv G la mot
liwge d6 nhom kiéu hitu han lién thong trén mot truong
v6i idéan ddu 1. Khido (1) 1" =0.

Mbi lwogec d6 nhém affine trén R déu cam
sinh mot lwgc d6 nhém trén truong phan phan
duwoc dinh
Gy = SPecG xgy.z SPECK  va goi la thd tong quat

thiee cua no nghia
cuia G . Két qua sau day la mo réng cua [6,
Proposition 3.1.7].

Ménh dé 3.3 Cho G la mot lwpc dd nhom
affine phing thudc kiéu hitu han trén vanh Dedekind R
. Gid st thé tong qudt G, lién thong. Khi dé R[G] la
modun xa anh trén R .

Chitng minh. Goi | laidéan ddu cua R[G]
Vi R[G] la médun phing trén R, ta c6 thé xét
don anh R[G] — R[G]®, K = K[G,], khi dé idéan
ddu caa K[G.] la I, =1®, K. Vi gia thiét G,
lién thong va G, thudc kiéu httu han (do G
thudc kiéu hiru han), ta ludn ¢ ﬂm(l )" =0 theo
bd dé trén. Lay c e R[G] tuy y. Khi d6, theo Dinh
ly 2.5, ton tai mot d6i dai s6 con c6 hang hitu han
C ctia R[G] chtta ¢ va R[G]/C phéng trén
R . Khi d¢6, ton tai s6 nguyén duwong n sao cho
C.n()"=0.
Hon ntta, (CNIM)®K=C, n(I"®K)=0 do
Ie =1"®K . Mgt khac, CnI"cC la mddun
phing trén R. Vi vay, CNI1"=0 va hé qua la
anh xa C—>R[G]/1", cr>c+1" la don anh gitra

cac R -modun. Mit khac, vi G 1a lwgc d6 nhém
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kiéu hitu han va R 1a vanh Noetherian nén
R[G]/ 1" la hitu han sinh nhu mot R -modun, do
d6 C cing hitu han sinh nhe R -m6dun. Pac
biét, R[G] la hitu han dia phuwong ddc biét va do
do la modun Mittag-Leffler. Hon nita, R[G] hitu
han sinh d8m duoctrén R do G thudc kiéu hitu
han. Diéu nay cho phép ta két ludn duoc R[G] la
modun xa anh trén R theo két qua [6, Proposition
3.1.5].

Mot vanh dinh gia roi rac 1a vanh Dedekind
dia phuong va cing la mién idéan chinh, do d6 moi
modun xa anh déu la médun ty do. Ta c6 mot hé

qua tryc ti€p ciia ménh dé trén nhu sau.

Hé qua 3.4 Cho G la mét lugc d6 nhom phing
thudc kiéu hivu han trén vanh dinh gid roi rac R . Gid
st tho tong qudt G, lién thong. Khi dé R[G] la twr do

nhw mot R -modun.
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