Lecture 24: DVR

Monday, May 28, 2018 10:22 PM

Reaull. In Hw_?mwws lecture we,’?ro\lcc‘ the +o llaool'hoA \‘m?or‘iﬂn'lt

theorem:

Theorem . A |h+e3m| dowaain, Noetheron, o‘n‘m.A:i, Mo A =311 .
TFAE. @) A is Ih‘[fﬁgm“ta closed (2) 4t s 'Prl'ncf?al

(3) oh'mk(m 1/, 2 =1 where. k(i) = Mo

&) For any o:;LlI;leA, =X D(,:TI}‘..
) 37T st . Vogelxi%\, =1 U(=<x">.

6)F v: Ty Z u3 0} st U (x)=coss =0

U L) = V() + VTG,

C‘Dl‘scm‘l'e, Voluotion r‘Rl'ng)
(Tl 4 Bac.AA) T ETID2 MU Ep )]

.0eN <= Uv@) > o -

Next coe coill see the a\oloal analogae o-{? this stedement .

[ Theorem . A. l'h{‘egm\ domain, Noctherin, dim A=1. TTFAE:

() A m".'egro\“z Qlo&eo\ (2.) /\m : DVR | YreMax A
(3) ¢<A Tn’marg-ﬁ ¢=%" for some )‘PGS‘RQA :
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Lecture 24: Dedekind domains

Friday, May 25,2018  8:54 AM

fD__‘?;_'ID" ) ﬁ'\'\a 'H'\o\‘l? Sa‘HS%'es the above f‘)ro\xr[:'les IS Cmutcl o
wek\id “Domain .

Cor. %"‘WOSP— Ok is the ”*‘3 of i s ot o rumber “held . TThen
Ok is a (Declekfml Aomw'nj OmJ So Y=l i’D,

() |
q; = -.\_I. tHt O\Y\Cl N (m =0 UxCe ‘PW‘ ?‘Iha

many it
P0e have oleady proved that € o z[km s on abelian
grove and in parhicaloc 1T is Noetherion ;

Qs He .'th?m\ closure of Z in k; hence 15 miceamlla
closed ; and dim O =din Z =1,

By the o unipeness thearem, T has a unigue reduced
primary deanpaition. Since Q s Dedekind, ong primary el
5 o poenr of o cprine deol . Sirce £ 0, AssO) SMax (0)) -
For M), # 212 D - and S0 by the Chinee

(Remm’nler _rlr\eorem Q|(7u'm 'Eouoms. L
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Lecture 24: Dedekind domain

Monday, May 28, 2018 10:48 PM

B o Theorem. . A ivkegally closed = VareMax A, Ay s gl cladl.

)‘(TNOCH"‘, Al'm A=4 = cl'm A_‘w=:|_ o\nc\ A--m,. N«Oﬁ‘H\ Hence
Aﬂ"’ IS (DV‘R .

.CF +o *Fn'marg = ﬁ=1ﬁ»eMo\x A os  dim A=1 ; and

)

. . n +
- 'S MA-M-’\)Y\M% = Crw= 1t AH‘P For Some N¢Z

05 Ayyis aDVR. Sie 1" is th- qrinay ond oA =1,
§ ="

i Ahcv) nm—zero 1ded Dl o} A, s mAm- Pimary and s ¢« A
4 - - Gprimeny and B = T % assuwTJnm =t hence
BE=(itrA . Therclore A is o DVR. Ths implies

Ky s ibegnlly clised for ang e M A Herce A is

i dmlI3 cloed. =

As coe have seen betre 15 not necessarly o PID. Next
cn oot o e 0 wmy of soping bocs “bedly" € i Aurly of

\oema ~ PID.
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Lecture 24: Class group

’D__ei. A - \’n‘\:e%ml Jomanin P = 'P‘\'e\o\ a{. %W\C‘JO'\S,

M : A-—&\bh‘\oA 3 M‘=l=o::,'1
FweFT', «M A )

BFinCA)-— LA l cxeFxg.

| erwaon M:L' H&e Toc (A = HiN?_ et A |

c\)l’\en N4H2‘= Z Am,m_?_ .
meM;
«MeTFrne (A = M-A_AMM .

o Prin &), \ S o goup.

B Clar. m

feoma . Fr MeFre(h), (AM)=3acT | alc Afe Trae (A),
and M hos on inverse in Froe®) 2 ond only R A MIM=A.
Bt (AM) s & submodule of Foand for ge M\,
sAM) CA; ad 5o AMeTrc@).

R GAHM=A, then M b iverhbe in Fmc @) by dePinchon -
B MM=A P some MeFmc (), then M (AM); ands

A S AMMCA; and claim Dllocs m
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Lecture 24: Class group

Tuesday, May 29, 2018 12:14 AM

M TFAE. (1) MeFme (A is inverbible .

@ M s *'8' omd Vhpe Spec (), We‘ﬁmc\.\g is invertible .
@M is Rg. and Vitre Mox (), M0 T Chyy) s iiverbible
P @) =@ , MM A I'*mfl\'es = m;eM, m/eM’ st Zli_m-,m'-;i.

I'=|

n
T)'\en/ -?orr Oma ‘X;eM, X=%.4 = Z(?cm(» iy €<hn‘,...,rnk).

V= N
n A
A’ho‘ So M-:-- <ml) ...)mk7 1S & -&8 A_ moc‘.

)y =2) is clear.
@ = @) To show (A:MM= A, it s erwgk do shoa J?r/r O\m(,l
treMox A, (AMM) =y, . 1 s dear Hhat @), =
CAN\W Mm. e also have
By M) =T | M, CA, T =FeT | <MChyl
= %“QF‘ S X‘ ,...,othe 78\.,‘".1 ler& N=<9(\J"')Xh>
=EO<G‘F lc(x =%“) "')°(Xk=9§' *W‘&me, q|e'A'%

\
K S,‘GA\‘W’
=3%xcF |E’rseA\111 , S xXieA % Cs=3--5.)

= CA;M)W 5 ond  cloin Pollocos - |
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Lecture 24: Class group

Tuesday, May 29, 2018 12:35 AM

Coro\bmﬁ. A Dedekind domain = all elements o:f. T ) are
mvertible -
P2.. A Dedekind domain = VMo A, ’B‘-m 5 a DVR..

Anol , $ oM CA , \'m‘)\l’es oM s -?—a os A & Noeth .
find 3o M S :Pg
- Le.“[' N be o :P-g Ad‘ﬂ'.. S\At:h\cA v:?. _F SMF?ose.

n|'
N:- A’ﬂ?c(l"' . O\hc\ O(i:-_- U‘TC , (U-(M‘-\-zc y

T+ Py X
min(ny 5,0
VO0O=1. Then N= A‘“’th \ - ,‘omc\ So

CA,M,: N\ = _yc‘m‘h("\>""“k7 A*lfk Coln'cl-\ l'mT\l'es
Deb e cos gmg o} A s Cliw= Fre B/ M

G, C|(A—)=s < A is oo PID.
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