W12/1 Regularity, Krull's Principal Ideal Theorem, DVRs

Re: For (RH) o, Mo v Il codongel spoce.
12 R- AX) B X a vwmQ/ H%Z;a,)_) in-o,,) Ue pox. il
of @ goinl,  Jhn H/H?'"‘:Cra.xy‘.
19 R s noelherion / d""n/,,H/H‘ 5 Ak minmel  pumb. oA Smmfors
of M.

Thne F4% 12 R is @ noelberion ringy, I'-=(a,)_,7am\ 4R ond P

is o minimol prime orer L e MP<w

Poof Golor:  Kedls Principal  [decl Theorem.

Griss: 19 (RH) i o nelhrion Gocol ring  Yhen
clim R < dimg, 2.

Procf By L343, H=(e, a,) wik r=dim "0

/
._HT;()“"LLH<P =) daf«m (R<y\ U
Deg (/” A Qow( rms ((R H) V) l‘e%u(«or .Y R ) noe“wmn

KrlL dim,

@V‘-O(. dun ’h Hz"’ d&h R
CZ) 1P X i o ‘tort"»&g/ Qew K/ &_@X s regu(nr- i?
A(X\I(e\ is  regider EQ X ireed, K’-R dhen & regoler &> dm@)(:d.‘mX}

Lm ideo( o€ lo

[A(X)I(Q‘ S O(Alles hoe-LLJIOV\] @lL‘(wu Q' %) Sl‘nSU(OY'

l__n_y K Qu-,(,.{ X /A Varneius "I(X):(Q‘)...JQ,,)4“[&)._,,)(”3
-?».,-79 ((B P3|4 - € M[Xuﬁ"nlrm

J=4A,-5n

/

Seh A=A, Be aeX: T(e)= (X -8, %,s,) € Hed A).

l:_{_r_zglw géx regu(or &S Pon|4 o, 8, (aS n-~ dAm(/\_Lm]

Lectures Page 1



li‘l‘l".f‘ §€X requler € rank Jﬁmer (§5= n ~ duim CAI(Q]

Cé.24/Pc.23

S.ﬂnﬁc X ¢s  orredvabl = A domotn = im CA;\_-M\’&W'A VQGX
Su“;ox J.?‘J.) Qf(g) Qas Q«L(. ow erJ l'.e._, g

/A ssvmrkih oh PULL
rank

hen:
{ken n-r< dimA = dim AI(Q<&MT:)(:R~Y
/t‘ﬂ.'ﬂr Pc29 0 re (G b
) Q r@su‘or . +CG.24/%.25 Gonsequene of T3 . Q “w

19 K“m_) he L'\mPQ(o;'L Qmu&m. mwvem Qives Qeoo@:, orond
Q rPo/ralM,\LﬁzA{ot\ oQ x Lj ® Mo.UL P" MZU"‘X,

EXM'- /AL(IIR\’ X-‘ V(Y-)&) Iy resu(.or avargw)oae?
JY‘X‘ = (-QX y /l)

X“‘ V( \/2-x1—-x‘b) ; ‘)\Iz_xz‘x,*- ('2):-'5)("L y 27)
YOY\(‘S‘\ES (91 CD/OS} X' ir Sinsular J‘l‘a

/

Def lh Rbearing, PeSpecRY, j: R—=R, Cowlisdion, nr O
Thn Pe= S PR,) s Ik ko syrbelc porer o2 P
lemma 7/& R ing P& Sp<(R), nzo
4) P™=%6cR: BbeR\WP: abecP"]
@) P e P™ <P
(’b) (PCM P fP-pmmw%_

M W P U @) by 222

beR\P
@) P IEM) - PO D rim
PreP = .5 ((PM) € "GPP,
(?)) (PWRP= QPQP S (PNRP (Pflmer%, -i; (P(M (Pn‘mar% [
TThom T AT (Keoll's Princiool [doal Trosens) LA R be @ noellovian  rne.

Lectures Page 2



v/ L > \' LI 'r""""a’ —~ lrnuuul‘x o
—ﬂx,m,7/ﬂ (Kruws 'Prtnm“aol HuL_Tmem> M Q L(, a noe”vm‘q,n rl'ng/

a€R PeSpa(R) minmel ovor (8). “(hen ht(P) < 4.
(Pfooe= S~wox Q‘QQ Q(P ore rpn‘m it‘@@&. S_}uiv? Q'=Q
Peplore R by %Rp’ Do e,

Ris © Qoooa e‘-omo{w W, meoX. ic(u‘. (P) Ql“'Q) QG(PJ Q¢Q
Slw\m Q‘Q.
COns\‘c;w Qm D_Q(n\ 2. .
Qotms: (1) In = Q™= Q™4 (o)

(CC) QCM‘= &Cnﬂ)+f{)Q(n\
((—) P/(e,\ (3 nOGlL.) HOX (1%@))=i(p/(a)3 . 8”‘0. (P/(Q) ¥ GZO
8 Jun. prine of B, Spee (%) ={ %) = %)= 0
= @/(@,) Orch'ru‘on
- Q4 (%) 5 Qcm(ax/M 2 slobdies

= . (M_" _ &(n-ﬂ\)
3 Q- By
= QM4 @) Q") = Q™ =« Q"e(al,
() 2", Lh be@QW S b=crar , ccQ®reR

h

— = - e (QM " b rimor n
> ar= b-c EQ 59___3? § re@™
af Q=1

= cror € QUMNLPQM (1(Claims)
(ce) N (n Nﬂkosom' n
- Qf/&(w) -pQ )G/lf““) = X )/Q (v =O
- (‘QCM.= @(n-m\ —_— QW«R - Qh,-MRQ _ (QQQ) (QhRQ>

N ohoyome R Jomein domosn
— Q"R;-0 = Q%0 = Q-0 [

Lectures Page 3



— Q'R=0 =7 Q=0 = Q=0. [
l"m”“‘ 148 LA— 12 h( o hoc“wﬂ‘oh Nngi QC‘Q/

PoePis_ gD (wm4) o chom i Spec(R) sd. a€P
= P, P, SR PlePle_ 5P P ot aCP/

n

Prood:  Sgpes 0 ¢9® and &4 m b mowmad s «¢B,

Consi&o,v- (R,"= P'?'"% ‘R,P LA, (Ph" Gspcc (R) sd. Fmt is

oinimol  over @GR
= P, <Pl<P,.., -
Sire @ ¢P,, s cB = PP
QP g Prs = W@, )22 5" P, & pol minimal /5.
= Pt Prey.
Now procesd cndvaicw@z on M. [
Prod of THA4: LA T=(a,,., ) 4R, PeSc(R) minime /T
Sﬁu hi P<w . ndvcdion on . n=0v
n-Aon pn2A: A PP <. <sP=P cn S,,ec(a).
[7.48 = "'e‘é a,,é’PA.
= (P%aa) S (p’/(eA\ §.-_€(P%_4) v o chom SP%(\'z/(a,.))/
L1t (%)) $ned = mén = hi(P) <n, a
_CM K olg. closed | XeR o veme mh - T(X)= (8, %,)
= dum X7 n-r
Proo. X Xeo—oX wilh Xoo crredooble vomedies,
Eeoch X correspond s o o mintmel Prime (PL—‘-' fo,my,,j over

Lectures Page 4



EOGL X oorrespovxcfs lo ® mcntma.é /an (P(_-é K[’X,),,X,J ovenx
TGO ™ WP, <r

— dm X, dim AKG) ~ don WBm e BT DY 5 e
. DVRs ond MDedelund  domeins

B4 Discrele Voluobions /et Kboo Bl
@3-_% A oliscrclc valadion s o sw.jw\«'vc mop V- K—’—A_zc)iob] s 4.

VOJL’G K- V(ﬁ)=°’°é’) a=0
v(ab) = v(a)+ v(b) [ob-fn-co = ob+oD Y“ezj

v(ath) 2 mmv(e), v (b))

&'}’ (4) l’(’(D\I 'PC‘N Prn'me. anl'\ Xé’@\?tﬂ Ras um‘guc, repr.
X=p'g wik eC&, abeZ\el, plab

“Then \/P(x)ne, (vf(o\'==b) is o discrede vo&o&on.

CQ) |9 K"O.SCA\/ A e UFD, each prime eamip of A indoces
o discrele  volvodion Yo 5 i (4).
@(X) 2 QLX) 9-?/\/,(_& (Q>= orde. of vonnktnt) o Qol Q.

Runarl,po V‘K"‘ Kx—az IS @ Qroy cp;’/ n (Per&'a/(.or v(,ﬂ:O,

v(aV=-v(a) if e+0
* I? G.“'*-'-/\ QDtAomnM) V(a\=o [ O=V(A) ~v(a™ ""V("') = V(o’)=OJ

. v(&\ay(—a) [ \((—-a,\-é V( 4\"‘\1(&\ V(Q)}

12 velav(e)  dhen Yo 4b)= tv(@) v(b)3
)r\‘\/(zos V(a.)<v(b) \/[O--l' lo)> V(Q') = \/((9&9 bB’/Wn?V(a-tb))V(b)x

vib)> v(e)

= " y(e+b) <v(e) —3
__f A v ke dv o K

(A 22 nele. cr N o M. L

Lectures Page 5



Lef> LA v b o dv on K.
© O, =1 aek: v(s)70) i M volvodion rirg o y
- M, ==§aGK» v(a)>0} s I, volwchion  dusl of V
‘ CDyHY o e residve Deld of v
- A cniBrmizer fs on clBwenl TEK si. (=4,
B =0y, §BpHl, B prn mebu p
M: (A v be & div. on K) T e miQo«miw.
T (A @v 5 o Cocol domoin w. mex. ideel Hv, Ol ~1ack: v(s)-0)
@) H,= () ond M porsens idess o) Oy o o Ik
om M1 B kro
() O, s a PD will wnige (4 & omocedity) prire olemenl T
n porbicnlor:  (9,=% €T*: ko, € 60X},
Pl (1) b 0,b6@, = vlobl= v()+v(h) 30, Viash)zmiulula) v(b)]z0
= atb, abc O, 0,466,/
|© COJGHVJ stmilorly c+d €M, v[ao)*-vgz)ﬂ;gc) o = ackl],
= M, 15 on ided.
1?2 ecO \Hy = Y(@)=vl0, 4 &'60, 28\, e

= OV &We W, n\W-iJu Hv.,
0+ e GO « 0 CO, ond a €O, = v(a)=0.

2) L4 0+T<O,. L4 r=mniv(e): a€I3 el
(Qoiw: T=C"),
J 2" u GOEIM“\ v(eo)=y~'

= T (&TM)e, V(ST )r-vb) -0 6T €0,
= e (s <.

,Eq LA a6T= vis)zr = V(aﬂ-r)=v(u\\—y\ z0

Lectures Page 6



= || ©\%) =,

,,Eq A a6I=> v(s)zr = V(&W-r)‘\[(&\-y\ 20
= a=(all)T & (M)
G’@V

(3) (BS @).

Lectures Page 7



