L.ecture W ﬂfegml £ Purte @[gcéras y/a
7) Dedeskind domains
2) Umgue. factorizedion of iddeals

Kefs: (V3 Section 93, [N] Sec 13

1) Dedexind  domasins.
11) Definition and main exam/oé.
Lt A be o domoin.
@e/’t‘ni_‘lz/on: We 53-2, A is o Dedernod domain [7/
A is Moetherion
* /‘L['J ﬁa/mzj/Sec 73 o/ /ec 77), ‘.e. [FMCML /!

° cf El/cygl /on+&v'o /m«e io/m/ (s max[m::/.

EXMfé PID A is Dedeiind _Z;w/ﬁeo/,JVZ PID i ‘/@f%j/c
Moethenan & s o UFD, hene normel (Sec 23 of Lec 11) Every
nonecro prime idead is of o Foom (p) for prime /oé/f . s maxime!-
it /f)é[p), £ £ divides y: >/-€a £p for invertibte P

The /ﬂom’nj/ (s fzc main rveskt of z‘/z/u secion, & reason
w@ ,@eo/ekmo/ A/o/mjns ose M/ooﬂzzwzz igﬁ //whfzr f/ewg,_

ﬁeorem: £Vet? /mé a/ 44%\'/4’9.(}, 7 sz(’jfis /= m‘ejm,f closure 71 f”or

“‘]ﬁ 74}1/'{: extension /. 07/ Q) Secl7 in Lec /7) s ﬁfa/aw;o/
/



%Z) Fzmi‘&nass a/ mte )’cz,Z o sures, =
7ZL macn /Dwf 07/ L /0/007/ 07[ 77”' is 2o 5"/%/ '%Ulf 751 I3
76}1[{& ovey 7( /Q.K.A. /;m'feg ;Wdﬂﬁ/ a/eﬂm J/OM/O) /l/t witd

consiler o, more jcne/’af S1Zuation.

[et A b a o/ommh, K= frc(d) Kc/ nte /@// extension.

/D}’o/)os{z‘zon: 514/9)0056 A s Metlenan ond nomel £ O/M £=0
Thn X 55 o finite A-alyehre

Agplying, hi #> A-7 (50 k=Q), gt
Lor - 7 s 7517/%{’, over 7 (endd hence Noehenan).

Sio/e remerk. : P/o/oo;ff/on is e in 4, cases When Ais ¢ dontain
it is a 75,7;‘{5% ;Mcm:ffc:o/ ﬂz%\o/gm over Z or grer a /?V// (L£ ])
Thm 4.74) o when A is a Dedexind domaiy (2 S/'MECM// case o][)
[ET Thm 17 73), bt ot e l/'u;{ under e Moethenan

4s Sahq/mzlon.

1.3) /@mmo/ers 7F1/om Linea qféwm
L ’LZA. /1/00/ 0// fé 7’0/.)057'({(0»4 l«/e’a /Laeo/ SOme mm{/’aa“{/ans
Pom Linecr ﬂ/g&gi’q that we recall now.

- Let K be a feld and V 2 fnite dimensionad vector S/Jace/K.
pZ



1.34) Bilinecy forms
EOLL o btinear foom an V we mean 4 blinear map yz VrV/— K.
We Sey J< /s SJmmvalc // /E[u,v)=‘/8[|4u) #a,v, andd ﬂon—o/ejEMe-
tete if ¥ uellfof 3 uel s.f-/g[u,w)%a

Mw choose. 2 besis €,..6,eV so Yot K" =51/ (.00 ia,.c,-)
We view eloments of V as column vectors. Thy every éﬂnearl £
/s given ﬂ} /E[M,'U‘)= u" B for unigue matrix 5[5=[ﬁ@3%‘»2'=/)
Mi Aw/e-' /g Is %ﬂ)ﬂ/ﬂdfi’)c G 5 /s )’Jmmﬂflf/c , /3’ Y '0/62_%6}’@'56
< B s non ~0/€§eﬂem/7fa.

L g Kc ﬂoﬁ-a/eaceﬁe/a;fc £ ?mwa‘rzc. Show Thet:

1) 3l Yied basis” € i=1..n, chavecterried b fe;,ed)=; (are
£ columns of B”)

2) ¥ vell = - é (e.v)e" (hnt: Alo- Steve e)=0 ¥i)

1.3.2) Trnce

Le# - V—V be a bneor gperator. % tho #race of v, /209)
one meens Zlfé. Sum a/ A'ngmj ZM’LL}’MS 0/ f[a meyix D/ @ a«;,
basis of I/ é}wméﬂf@,// /Zlh [ﬂ:o()m V) awe e/jem/a/ues o/;u
with mubtiplicidres, than £ripy= > L,

7.4) /%a/ of Pl’opOS/ZZIOM
Lt é/mt L=, A—Vﬁg chppient o(éljm:: a ;@ﬁﬂfa/
O/Ig/e/’folf %f[—?l, oLl So ]5» €L [t makes Sense 1o S/eme

bt tr():= ty(m)el. Tl /m’ao/ witd be m 4 S{Pfs.
3]



57%0 4 Show et < /4é=> “ri)e (heve we wse Yhet A
is noymel).
S-ée/a A: :De/;nc IB[XJ') =1y (X(;O, e zﬁf/m’m’ 7érm [x/ =K
g//)a XH}(X'—’?MX}WJ"M l’i’l>< =$’/3 [s %mm&fl’/c /t/e'a S’Aow ‘f/auf /K
. d
& Non- egenmuéc (feve we use 2hat char K=0)
S{epgi We show, 3 besrs €, 6, of / over K %M} n [é
Thx 4o Step Z 41) of Lxercse 1 3 duek bosis €] e" el
S‘éep 4 We use 2) of Exeruse 1 4 show /(FZCM-’ =5/0enA (C’:..,C")

E use tht A 15 Moethenen %o condbide A° s 2 /M.jen'o/ A-modute.

Foot of gep 1: Per we A5 Lot 7/&)€/4&J 6e mone st
H)z0 = fim) =0 (in End (1)) = £()) =0 ¥ c-vabues .. %,
of ", (ot bve m o r):w‘/faf& Lute extension / of /) = )’-e/_]-é
= {r ()= i 1, G[é Sinee A is ﬂa/’/m,/) [Z/]K=A_K=4=7"
et

/D/oo/ a/ jl,_!ef Z: /s ﬂoﬁa{ejwde,ﬁe- ¥ ue!l Efu’eZ/
Hlaw)#o. We ll s/jw a stronger dlaim: for we L\lo] I map st
(g a™") = Fr (") #0

]no/feﬂé let U , G,y Y be 214 /&W’Mse o&'s{mdf ffjwl/dxf: o/
", (ele ments 0/ Some jﬁm—{e extension Zvof i) w. ﬂm/&fy)ﬁ'off/cs
d oy, Tln vl - _ZK d o

/olﬂsz'oér E/uw’flon.r %czflgmo/,'=0 bor m:= 1..K. We vew {n/em as 'L‘(e
5(756:;14 07[ ﬁnea/ f7ua:£‘/am o 5404 w. marix )(: /"zh) “ essenti-

— ¢mar)
9]



dg‘, He Vandermonde motnix. We have olt [X) = ‘,{f/ 4 ,.[7 /‘f."UJ
convention, o # Ui for (¥ so . i foctbor s noneero, Aso’ 40
= M, is /m/eré//é =2 U; #0 ‘{7/1:) So ‘_/_174([ #0. So o/v{[)()#O. /4/g Conc-
bude +that 44' =o/,,=0ﬂn [), h/%/afpif /u/osriéd L o 67[70 £
dw Z;O. This contradi Aion SAOWJ fi’[u’") #0 for Some ", /ehce
() is Hon- p/ejene/a;fc.

) % our

Froof of S{ef) 3: one con choose a bzsis of L over K 6””} 7
/4’4 Bee a bpsis éf,, of L over £ We Moim 3 q..4,6€ A1103
st e =qlell

Choose. Fe ik, f6)= x™ ._ij’éxf w. {J-e/( is st G )=0. e
qc¢€ 4\ {0} = 0= Q;M/m): 7?[07((): -l://E/a f’ X"+ _Z 6Q:-JX% CAOOSC.
aeh w a,-{)-é/{ 7= fe Alx] 2 is mone g°¢-’=@é e f-

Foof of Step 4: 4ot ZCC/"FSan(e;)&[(iSﬁM. o
P 7% J&

Bev ae A° é Lxeruse 1, a = é/g(e,-,a)e'-. 15; 563/03} e A°

= ¢:’,~62€,<—T_.Z V4 er70 7 /B(C-,a)=f>’[e,-a)€/4 So qe M= AC<M.
d |

M is ffm‘e% 5enemzfe/ A-madule. Smee A is Noetherien, Lorol.
52/5(_ in Sec 3 of Llec 5, Shows M is Medheron = A° i 75}7;116%
Je/?w’a;feo/ A- MOM-

7.3) 5007/ 0/ ﬂeorem
St B:=-7Z% Tt /mnfe%t jehe/a;feo/ Z- modne J/GLL/%/OO

sition & normal 6 Emmp{z 7) in Sec 23 0][ Lec 11
5]



H remains 2o Show hat every Nonito e [oel /5cB is mex'l
& e olomein BIE is FHedy

Step - We clein Yot H nomero idead T<B=> TNT# 103
Fev 0eT\l03 & ted Pe 7Zx] be mome st. F2) =0 & has mn. a/ej,
W. ‘L%} IDYoPCVdeL,' %@)’X”"'[,,_,Xn_-)h--’fg /,'67[). Mite Yot

- C,F0 ~ obherwise fov j(x)=7ﬂ(x)/x still hawe g{a) =0.

¢ =-a"¢ "~ -ceel = otcelZ.

Step 2: Mote Yhat FOT ic an ideed m Z. Wb howe ph 2+ o3
= 7//(/507[) i purte et Simee B i ﬁnn‘a% jwe//ojéeo/ Moclule
over Z = B/f is ﬁmtze%, jenemzfeo/ moduts over 7, hence. over
2/ )= 3 ec Z, | (Z/FOAR)—Bls = Bly is fnrte as
a set. But every domain fnrte o5 a set i a 75&[2{ ~Nint :
ever /J(//ewf/vﬁ Mep fom o Pnite set 4o tself is éy'ec;t‘/ve) 50 /4 is

a

Max M a,/ .

2) %/’yuc factorization f ideels
Cur next jmj s to prove Ho. Al owin e Hewen Jors back 1
Decternd, which alsa exploins by we care oot Desdesind dowerns

7Zeorem-' Lk A be a @méxmo/ domain g LA 2 monzero /-o/faxz
Tch 3 f)')mc /'a{.’l’/{s /;ﬁ‘ um7u,¢ 14/ ’éo /76/}71!41[&/{10/) S’.f. I=/b;/5k

]



In other wr/s, 7,‘4 Unigus 74%0//54']5/0:7, whed ey il on 2he
level of clements a/wnjs bl onte tovel of ot

Iy ’15(@ /ama/ we Meo/ 1‘4 %wm§ Lemma:

Lemma: Lot A be Mitheren £ T be o nonters ideal, Then 3
ﬂoﬂz/;ro prme iolee!s ﬁ/ﬁn cA st I:ﬁ___ﬁ\
00/=
Lot X beth st of all T oo whik te o foils. I Xtg
'é[w 3 maxl w1t /Mb&/f)on 35)( ///c A is M&f/&//mﬁ}. 7Z€n j/_m'{
prme = 33,7, 2T T, T,<T Thea q} EX Leadmy Lo cont-
i Hon ( ). |





