g&[ﬂ{wm(c Fields.

—

P will be a prime 2. 4, = grow of mth vootc of wnity v @.

F: Q(mp) & & <> put () = (pz)¥
I )a e (T Y"] '
® @ s oate by (rreduability of the cyclotomic equation.
® D = (7/p2)".
® as a canonical characker of O with values w 1Fp.
e", ne Z. »n sek of residues mod (p-v
£ = Lolea.l C/‘JJLSI gmw‘: of e
C(c?, a ref:reuulzqi{on of Dover

Fundomenkal Quesbion: Which of the charackess @" (ne TL) occur wn represwaHOn

on C lCP. Easy: @a, @'. O newer occur

126:3
Example : p e 12613, IFucu Fa:i*: éle has dumension & over .
® 0" cccuns For n= 2033, 3213 12011, 12305, with
Mu.u-.'fr[/ioitg K.

Vaun diver Con_',e_cf:u.re: For wery  p, the only 8" whith occor ke Hats have w odd .

lwasawa: Fn = ®(’#Pn") s 0r|r2f"' i:v. g'n e HU«E (/“rva = (Z/PHRZ)*
'l?)q“ \rred.uu’b(UE-j of cﬂcf,ol-omr_ {’,(tuw{'fon

= Hais (s isommp\a\ism.

) 3 :
Fo = n? Fn = @ (ﬂpw} . 900 =XG"Q'{(FW/@) = g*: gﬁ wia)
P 6a0 =, (.Li“ (Z/Pﬂ“Z)x = ZP = C-BC’LOLOMJ(, characker. G"(f)"' ’ f&ﬂf,w_

Le
'ZT;\'-:/UPAX{\'&?_Z—P)‘ i‘l‘?IP_N_g—)?IF:—)‘ZF

Example: When p= 12613, p-primary Fut of ideal class group of @(/u?wj is  (sowovplic
to (®/z,)"

| Twe L‘ngreol,(e»is of “ Main Conjed:uxe‘:‘
() Hna.bjlﬂ‘c one: classical essew‘:{auﬁ ancdl alimost n Kummer.
L L) ALgebm;ir. one.,

lwasawa formulabed anel proved “ballf® of &, Proeed & iF ws 8" Por w even

occuns (For P) {n C/CP. (1966-F0).
Early “80's: Mazea- Wiles gave Fist wnconditonal proof of whole Main Coujeckuce

MMed 80 5¢ Thadne & Kolyvagin gave wew voxiant of (dess of Kummer. (%AEu-lu Ssjsf:emd

X
lwasawea a‘ge[ﬂm: G, Pmﬁ'n(i:e abelian gvoup E«.y G- Ifx or G= Z)’ /{t‘}.
C J2:selt of open subsels of &G,

 Defnbion: N(G) = Vwesewa aiqel:m of G = Q_L_‘.‘:" 1‘,[6'“1]
HedL




May wobe N(Q= Z[[6]] > T, (6]
L dense subalgebra.

Interpretation of elemenks of A(&) as measures.
Cp = completion of an algebraic closure of @ £ &= €p, conbinueus
M€ A(G&) as measuces on & with values wa Zp, Want = define .Lpd,“-
A‘ g(:cti'. LoCau«j censtankt € G’"‘C?
2> J HeNl suchh Haak F s consbant on G/H
For HeJl, we lhave canonicdl map Ty: AlG) 'lr[G'/H],
Ty () :TE}%W QT | c,lte Z;
Oefine 'c[ Fdu = Z% cato Flx) e Ci"

Te

Consider C(Gt, CPJ i gFG——‘P Cl’ -'C is Con*:'lhuaus}.
| Lan deline nows NEE= S:E\Ffwll,

xn

- For Hey deFne Co: Gy — Cp. fick ony sek §cl of rePresewl:ai-{ves of G/u.
FH ‘t“) = F(tj. T\’\eﬂ\ CH ‘-ir as "-—’ O, wlUn ‘Hﬂl‘i‘ NOw .

! Dé’ﬁ\'ﬂt-(n'mt { F Cb,: -~ '&‘: { cl'l d)u
| Exercies: (O M=gE G . Divac ymeaswre attached o q: c{ Pdo_j = p(gj
1) A(E) has a muUrpricaJ:ion(__; convolubion of measures.

(i \F ge &, £p(gx) duey = {F(w)d(gjucu))_

I\ntﬁarw{'{w\ of p-&dic chavackess of Gr.

! Deﬁin(bg' 0 X (&) = Hom (G, Cpx)
. For example, Z’f"(_i' C\"i I x> (me Z).

| Lemma: Let ®e X(&) . Thea @ tan be evtended M‘V“"Lﬂ f a conbinuous
| Ty - algebm Womomorwism ¢: A(&) = Cp.
Prock:  Veline Plu) g Ydu ¥ e A(G).

; PS&AAJO—MCGSMG.
Ve genesal, A& wilk have duvisoss of zero , eq, (F G= ZPX.
L Q(G)= ring of Frockions of AlR) = {57 « Be A(&), B nota diviser of 2ew §.
|
;LDeCL'.«\,C{-:W,.- Take TeX(&). We say € Q&) s o F-pseudo-measure F
fcplg)-gjﬂe AG) VaGG
IF we can take P- briviel chavader, call Hhis a ?reudo—measue.




Claime Assume p e QMG whidh s a P-pseudo-measure. Take amy Pe X(&), ¢ % ¥

Jed((®6)-9)u)
i dos 9)-9) M . 2 @ (
Tlien we debine £F Lix Pla)- ¢ o) . Fo 9e G sudh that Ply) + pla).

(ndependence of Hre chocce oCc_y_ Suppese @(g‘:) = ely;) t=12. i
fed((%a,) -9, )m) x (Pla,) -pl9,)) = Je d (q’fsz)(w"s.) -9)m- 9, (R} ‘3.)/««)
()i siace - [ela,) ed (V) -9 )p] = = [ed(a, (@la,)-a,)u)
= {e A u( ®lg,) Pla,) - ¥la,)3, - 9, Ply,) +9,9,)) -symmekvic 1 9, 9, .
So fpdu s well-defined.

- lwasawa- Kubota - Leopoldt pseudo-measuie Ma {P-aouc avakbas .of Sls e.fc-)
: Whek (s G in Hads Cas‘t’? L?ft ‘L= L OrF acco\roléwa as F=2 or P')Z. Lekt Cfm:‘f-[’“ (n= CP_J,Z,,..}

Fae Riug ) , Ko FnR. [R:k]=2

:Fw EUF\n: ®(/up°°J 5 KN:UKV\: FWATR-
‘ ‘g : Gal(Fo/R) , Gy = Gal(Kw /@) = §/<\,t3‘ T= compler tonjugakion.

w0
G, S T Y-l So G > Tp 5k,
X Mex (V3 &Z3)  5:=12
L) - {
‘ Mo x [V 4 pTp)
W
X = walx) x>,
: What s Ylom (gm. d,’;}') = H.OM(ZPI, Ci’;)

pr"* (Z/‘E.,,'EJJ(, o o character of (27/1“2)! Composes ke give a chavader for er_

: Example, x> <x>' ) se Zy |, cowmposed with X - Dirichlet chavecker med I

;Au elements of Hom (7_; ) f‘;‘) are of Form X. <k>s, for some X of Faite owder, se z,

mﬂebm&r_ chavackess XY™ wme Z, X of Faile oeder. This (s a characker of G <=p Xtdda ()™,

i
|
|

X of Giate order of gm <—L characker of (Z/$nzjx Cor some n.

Defme L(Xs) = T (1= 42)7  c4p Xz X (rmed )
= P‘ X !Pj C) {ﬁ ’X—#trfu(a,l_ clmrwbu

d

‘ \'F X = bﬂ\ua,!_ JAMGE!‘U-

)

Pﬂ'mi‘d\le Dictchlet L -Funckion of X.

Rk V%0, L(X,-wmle &

Main Analybic Theorem: There exisks a wnig ue Tsou&o-measwe/,{s on G such Huat for all
chacackss X of faite oder of G and all inbenes k%) such dak X0t = ¥,
we \ave £ 'X"Pkd/us = LIX, i-r) « (1- %(p)- "),

L Prtuu;nufes Ffum &OM?(E-I’ .CLQO«!L

q.,mo. celZh )" Vefue pakial zedn Funchion MEXN S}=n§-; n,

n2y




- Definition: w,v e Z‘, k%), w20, Agluv,q.) - f(u, 4., I-k) - R S P

Lemma: B X s o Dicchlel @t\a.rec.bzf mod g lhen

| L% (1= %l %) = 5 o ¢ Sl q,, )
| ol '

i X (n)
N ]
tng=r ¥
‘F «w € Z; , depﬂf g(M %ﬂls‘) \S([u]vlp %I'\r )

R

["‘l, (Z/sz) g

t Ly
Recall: = = & @__l_ . whee Bu are the Bevvoulli aumbers.
—— Lo ™! EEE" 09 ( (:M
The m#h Bermoulli polunomial s given by: — = 2 Bbd =
m g ety w0 !
Bule)= Z [7) B, x =
izo

j Lek Salu) = unigue rcpreseutq,l-ive of [uw], wt O<stw<yq,

- Theovem: For eadh ue€ Z o.md all W20 and kX, we lave

ey qfu]
| Sl 1, -k) = 8, 5Y) e &
- Puoof : See Washing tow.

,,.|,.a;

Definibion: Forvue 71; oand R, we b Ay (u,v 9l = v Sl 4., 1-rl - Sluy, q

- Theocem: (i1 A, [u,v,q,) € Zp

(i) Ag (uwvq,) = (..w)h" A [av,q,) mod I - (n>,0’ k),IJ,
B (x)= x-3 . vg(u,$n'0)= -.Bl{s;iujj_’,_. _;'!_ ‘%&"_{v
Slav, ¢, ,0) = ) = Sulw)

V-1 Saluv) = v S, (u
So A (uy, L.l = il -___Tt__ But, Vsl

2 UV E S (ua) med g,
S Bi(wv,q,) € Zp.

€ hange notakion:

AT
(WF Ay (wyq, s as defined last time have Op(u,v, ¢, )= v& 8k (wv g 1)

- Twe Maeorene  bewmes:
Theorewm: B, (wy, q,] € Zp.  (Procf as beforel

i) For all  wtegers k2l we have Ay (4v,q,) = J& Ailuvy, q,) mad q,,
Definition L ek Fe be He lasgest powesr of p olividing the dewominalos of any of

Bk =3, Bse ., Bap
‘ 2. $( EYESSCHPEN i
___..._—LemMn Fb‘ ﬁ.u “>0 ‘»e we (A 1’“*0 £ k s i_-;e o : Y %’ﬂf& i o} Mad %ﬂ .
e S 1(1“) .
Proof: S (u Qnre, -R) = _?nf_g. 8!17;7“—) L 0L, W<q

-k).



Csuch Uk f AV dy, =
(K oF Cundle ondar oF G awed Xlc)= ().

C We wlU fist  construck prevdomensum u, Lot -r’X‘f’h'l

Note:

[ .
%k (-.j = \__Z (?) . B(_ = = k [ 4

x W =g A
S 2 = ~hapla™ 1 R-1
P (u‘ q’mcj k) = }:: i T - (w) weed e
R R e
= =Snield r %_u rod Yn sivice /2 € If’
Rine

Woke U= Sppelw) = -q, w0 Snyeb) -u

"a L X P 2 . SRR
Spetw) ™ = (us 1“"\.-:_] I k‘Lh1e Wiy mod Yase Pk o= Donse.
S““(MJR & Uh F U'-l (Sv\-tc(bd'uJ MOC‘ 1‘” .
qu.m.e LT B

- i-R o “+ k"_ Spvelw

2 LN 4 W el g,

R Ve e

R s
R—| R-1 [ 1 _ Sarelw
So Sy, B, l-k) = =5+ u ( 2 o } med g

( Sase (-4))
T Ynee

‘ Cowuﬂgi Dy (H,V, %#th = Sy, Vave, I'k) - v® g("“’-'; Uave

(k).
u u'i’ Qrug, o} mod ‘L“.

= uk"‘g{u'qﬁ‘“’o) -uk—'vl-k. W3
T WA vy q,,,) mdq, Y owo

%
Lemma: Given we ZP and w20  then for all w20, we \have

NZ ‘S(w q'me; S, = g[uf qm‘ SJ 5 u\ne«e W Tuuas Ou:( cu.uj So!‘ oc :tf,—g;ew(:nln'us qF
( -E/g, z]x which wap to u mod @ [‘ﬂ-/qm Z_)
?rooF Obuious froam Dicichlel seres u.:\nw Rels) >).

RUS:= 57 wmC. Luis:
o p)21

ol e
“"Gumnd:z'

So we ase sw.uw;..ﬂ

over the same Eiweub‘.

Pl v voe. 5 8inviga,) = Oy tunsal

New, Bp(wy,qu el 2w Bl g, ) wmedq,. Y
A, (w,v, Guse) ™od g, Vo
Oy lu,\:, ‘L..i Zu

; SLLM ovér W

=LA, twy, q,) ™odq,.
This proves  Hheovem ().

. Recall Hel we ave t“ﬂ"‘ﬁ o F’Mol o ?Jeucﬂa —Megsuie ©a G,o z Gral(*(wn /@) = gw/<',¢'>,
LIX 1-R) . [(- X(p).p®7), V¥ k2 with Xie)= (R,

ey, = LU% \-k). (1= X(p. F"") v k.

w"] ng = Cp | conbinucvs, Hais Gfves o pmeaswse

G( Flo) glx) d/u(x) = f Fix) Dt/ug(yj
Soe we wll tahe Mg

sy ¥, YT G Co



Re(‘a,uf (We have: Fl"’: QDL“P”J Wank toe  look et ((:’l:" ZF[G‘(”"/&}]

g e @ (o) e e [, 2u BT
w A
( ) G"m o, —> :
iy Wwie ¢, = 2 Ko

G 2 0ulF, € G(R/®)
Tun® TulKa € G (Kai@).

 Wa- any  set of rq:wsmtw‘:{ues in 'Z'P’ of (I/%IJ!- Ve ZP’{.

Key Debinibion: A, = (1-v'5, ). . Z Slyq v € &LG,1T

R /\qn :ugﬂ AZ{HIV, qm) tu,n, whare &1((.{’ v, qmj > ‘Sl‘(,%m’i)'va \S(Mv"‘ Q”‘ -'J.

So Ayn € ZplG,] - Fackl,

Fack 2: [r\q,‘) ¢ 4{‘.2'.” ZP[G..] 5 We \ave: \:: D, (w, ¥, Qi) = B [u'o,q,uj . Gy ¥R O
Soudh Gk gader (2h..2)° = (Zrh,2)"

haue W —— U.Moalt“_

ijed:iue Lk (‘"V?Tq..) = - "Q'Cv ~ wot a0 e dhvier ta NGl whaa v s net
@ s‘oa& Oc u.h“:g. Wn'k {r\\,'“}: )\V.

: 1:)_8_6_____',1(&’0«1: Ma = Ay /i-oity) € wing of Cf/uohe.w{:f of Al &), lfﬂ'i{t\.n) =2

(t s a Y'I—Psau&o—measm

We waunk Gf ?C‘i’h.zal/,{a YV X of Faibe erder of gﬂ wita "4‘(-1’:;“(—!)k and all R>{,

So (%x) = L!‘P} (x,l-k) - R Xlv) Lmhﬁ‘*
AN s b J X e, Joxem A (1-0t) = (- 0R X0l

Cal'w{ojjon: &f x‘f’ﬁ—zd‘&v 3 .’E::;; UEJ A“!(&t,\l‘ 1’“, x(u} “K~2 o (*)
- (n>>ey "

i

Now BDpluvg,) = P8, luy g 2«78, (eyq,] wed q..

So ()= ...bi‘:, ug} Difuv,q,) Xiu). Conduckor of X divides g,
g"' éwn‘\“(““‘r“-‘hj X{w) =u§wn D (4v,q, | Xle) = (xx)

LT (X)L T XU
Lek L{Pi (X,s) © rgp ( —FT} (u% .

)l = b-o® xivl] L% 1-R) (1= X(p)p™).

| Concdusion: 3 a “?PSW-MCGSMJ/MA on G-,,g cuclh that

Gfx\v""dﬂ, = LI% -k), [1-%Gp) 2], X Gnite ovdler Xle)= iR | B2



Struckuse of lwasawo Plaebus (n sowme special cases

NG, &G a Fron’n{& abelion Group.

Gasel: G2 Z, G=M Lok ot AlP)

IP[LT]] = ring of formal power Sees T witlh ceefReienks in ZP'
Fix a topolegical generater Y oof T

Fggogﬂ:l‘ﬂg: There exists a w»f%ue conkiawous hmﬂmou-‘:'\dswt of Zf“d—lgbbms, £ Z?[[«T]]_:? A(PJ
Sudﬂ ‘Bﬂ-ﬂt E("PT} = (Recau ,\[r',: ((_‘:.:“ afirn], fm- m.‘{tue a.jc/t/a‘(_ %mw GFF' OF
al-egru P" )

Basic Facks aboul Z?U-T]J. (See Washirglon or Bouwrbaki).

I. Division alaorbam. Assume that F is of the form F-“iq,\"r“ whee a; ¢ pZp (0€icr]
and @, € er. W o is any element of ZF[CTJ]_ then there evist waique «f a Z,,[[‘f]]
Such Haat 9= «F+@' where dey @ < v,

" P*" " . n
oo liis Chinll i« & 1T 477

Delinibion: We say F(T) =ﬂ§o anT" i dustinguished i a; e pZ, [oti<e) amd a, =l

) egrstrass ?rc!:a,nt.n'ow Thecrem: Every qge @[[T]] coun be Lo tlen u.mcvaehj wn the form 9:9’1.»‘
where e T, w20, F is o disbinguished polynonial, and woe Zp[11]%.

Comu_a_o«’j-' Criven OJ#O i ZF[[TT], Hiere et Om-Lj F-\'nikebj wany 3 € (f‘; wortla \w|r<l
suck that g(x) = 0.

9(1" = "{:ﬂ ann i gf‘)d "'“§° G,,,DC“ 6(‘!} =0 =D F(‘I): («R

Coollany: The vatural wmap ZelT/, () — ZelCN (o) is o isomorghaem.

AR, e B R T3 Thm,
i AP) - b Z, [2]
There @ o wnique Somosphism -EP{ﬂ/[.,.,m) = IP[Z"]
} 4T modwal®) —> ¥, = ﬁmagc o e
- Thea AlP) = 8_'“ VIF[T}/(M..(TJJ
. ¥ — (1471)
CSe AP s U [T/ (4 ()
¥ —>  (147) T; - faal sk.r s o show { s om  isomosphism.
y AIRS N
Cis mjeckive by Weiestiass. o (s surjechive by completenes.  Both spoces are  cowpact .
Im (&) s dense. s conkinuous se the lmage of a closed sek s cloed, and we geb tae
- whele set. S NP 3 Z[(17].



- Remark: Given (1) € Zo[T]] | ond et £(FIT) =4 be the coresponching measure
‘ i N[P]. Take @ to be oy eloment op Rom (7, CFJ - This glves F: Aln) = Cp-
| (Recalk @ () = jcm,q)

Su?Fose Elrk= Z a T i Ha q,,e ZFA

Clowim Hhat ‘P(/u) Z&..f‘-?(‘e’} l] = F(®rx)-1).
! ZF[CT]] Magimal deal , M = (p, 7). f, prime ideal , vas heigiut | g - (f, E o ircaducitle
ausl-(nguis‘ned Po‘agmm&al.

For 32 Go T BIBE > i, /120 x (1 Z) S e, 1000 5 Z,

- Case 2! Assume G= AP here A is Ralte, and Tz Z,

| Definition: fZ[[’T’}] = ving of all formal powes sevies ia T w. M coefhcients n 2.
F= ZQ,.T" a,* Z <agl Cog € Zp.
Seb 2 *

| tet ¥ be a {;{xed ":O?a{.cti{(al ﬂwe‘ﬂib" of LY
Nc Zyel < AG)

Proposition: Theve it @  walgue isomosphism ok topological ebas £ RUTI = A(G) which
| Loponton e op i
?rgje,rv es the natwal wdusion of ST (a /\(Gr)‘ and £lwt)= Y.

bz glacz]=nlznl. Ale- b= nlLl
Claim ¥ 2[2.] 5 2 2011 /(w,).

- We  wneed: /cj N/ fw,) 2 N0/ (, ()

| [ RN = 8 20/ fu,m))

\ [ Zel1)/10s,)” fﬂffﬁ]}/mm" o #b)

Remack: (1) = T a7 € RIV]], auell £(f(1) =au.
@ e Hom (G, €) . Flw - [ Folu - 2 0te) (@3 -0 whewe O = @y,

L[mquer\eﬁ of LT pgwd.o—meame
6, - G i8], Gy GoltrLo>
Y g, 3 % :_:, Ay x (1h &Zy) when p=2
Mp, % fnf'zz.f,J w\n% l'))?.
G > Z/1p = ; |+ &Z, when p=2
Apy f*l? x [[+ FZ'PJ w'h-em ?)2

; gpo = o «xC 9 ~ G(R/®) 9= ‘HD Hew (B CP”) -§ & ‘med 2 Fpa2 l'mof,,-i,(,»n}
CGwe = OxT D% G(Ke /) Hew (D, f;f) 3 T R R p-if



- Lémma: gu,ﬂ;ose My OXE tuo elemenks of AG). Then
() 1F p=2 and -.r Y“c’l}{ f ¢" d){, for w{;ml:ebj mand)  even ne Z , Hun a4 =,
i) IF P'>2 and gf g 0(/4 ,gf \V"ol/u, fer W\pwuug many Nne Z lyig eoch even

residue  class M:ol p-l, Bneon),{, .« My,
Prock: i AlG,) = 2], K- Z,(o)
o F—i"‘m'r , O 62
¥ H?oLacha} %euem,{or P R ] even X= gt nZle wed P-
g ‘i’“o(,u.=kf x(ah,(wm )k h=of.. \:F’xc_ﬂmfl)trj

2 ni Xlay,) T z Xlay)) T w“m)'-'X(“m) D Az, YRIo D u i

- Mene up and /%:"V‘ju,q are waque.

7. Lecal T‘r\é.ow_;. [ff”zj.

8, Ea = Gplugon Lok B, 2 0B, = Rplugon)
} \ /9’ a Auk Ly = (Z/mez)™ G - GI(E/6y

i

Leb Uye wals of [l‘\'utﬂ of iabegers of) B, wWih are =( mod SDJ\ - If" - module.
: g“ - modude  sbruckure. —EP[Q:] - struckure.

X X
MmN s Nm.n ’ EM =% Eﬂ
D{C\n{{-{Onl um = i’t_",“ u“_ - a Igfgw]—mocbftlﬂ ZF[Gw] < A(gw}

Letk G be amy ?.roﬁ'm‘l:c abelian group, X o compack I[)"modMLQ on whidh G acks conbimmcuwsly |
Letk R = seb of all open subgroups of G. Hedl,
Definction: [X), = lamest quobienk of X on whidh W ads rvially.

| Clades: % 25 ]
RS HeJL

Fo- now, accefJE Huis, W owe howe e x, ?EA(GJ 4 has L'Mmjc 2y w (XJ“) ? has Lmag €
¥ " Z‘:[G‘IHJ Then ¥.on= (YH'YHJ.

2]

;ﬁec@u._ = Hom,, (X, ‘pr/l,,j. X tompack % Aiscrete. G acks onX S G adks
c.o-.'t‘tt'nu.ous% on ;2 (D"“(x) - F(O""ﬂ.l.

SHE
~ A i) A N -
X o discrete G-medule. X HHl(x) = Um (x)" ., x = Ym ()"

A » He ll H
X xX o ®p/z, . 2 2‘4;":()()“.

), (2"



! Su uIPO = 4(’2‘ u,\ i & A(gm) ‘Modu[é.
L) Weak way: use Class Feld Theory, and Steuckure Theowy of A[gw] = moolules,
¢ f&mn,j way: We will consbruck 2 Comenical A[Gn} - homomo rplisw (o: Up = Af(;wj.

I V n2o , chaeese g.,. 'gwudor aC/qu, ’ g: * gn_,' v 0. Cheese ,Suoln o ccme‘ﬂHl
3 55:‘7% LSal g,\ -1 s a Lecal fwd@f {lna.o ovder 'J of ¥, fer all wyo0.
dp e Uy, doarly evist. Fitmie Z[[71], € (%, = ua, (Fa is wob wniquel.

Theorem : JQSSume = (u,) 1s Gy o{xmewt oc L{.,o = ((_"_""_‘ un. Thea thee eristsr a u,n.'q(n(

power Series £, (1) € ZP“T]] such Haat F(5, 1) =u, Yndeo.
| The u,w(qlumesr is obuious by Hae W eiesstvess ?reim_,.—a,!:l’on Theorem. Existence:

?_«ﬁ (due to Coleman): We Wave given Zp[[T]] the TT-odic topology , where M is the marimad
IlM = (F‘T)

J

| Lemma: 3 M-L%ue map N - IF[LT]] = szU.T]] such Haak (NF]((HT)P-J}=YE; F(Y(lﬂ) -l)_
| Proof um'%ue,nesr is obulous fom WPT

Existence : ek g (T)= power senes on RMS € ZP[[T]], Must show we can waribe

g0 W(ltymPa)) for some he Z [011]

Noke that Y ee sy, glelim-i) = g(T). > g(T) =q(0) + (1+1)7 - g, (1),

since g (1)~ g(o) vanishes abt  eveny geMp.

-t

Clocim: Con wate oMz T ag ((enf-1) " « (Cer)P-1)" o, CT).

Tone Fa.— y\a]. av\ (f[ HTJ —'i 2 99\CT, V f@/‘-—(f
2 9,(T)= g (o) 4 (C1emy? 1) k. 11, Conbinue (nduckion,

ezl &, 53,

N (FUS,00] = o wa”ffn—ﬂ = I Flets)-4)

[ER TR S NE PP F RSS2 (T,
| P

F“ {'g“ ..|] = U, v nzo | N,\M_l bda) o . R need NF= F.
Floj =1 wed p. (RIS, -df & Uy,

Take Fe Zp[tﬂ] Show MHF (k- oL, ) ony evejes b some he IFCCTT) Then Nh=h,

Lemma: Assume Fe ZP[CT]] sakubes F[([d—TJP-i) 2| meod ?k ZZT.[I:T]] for towe BRI,
| Then FT) 21 wmod o® Zp[LT1].
M Flr)= | = PM n%, a,, T . /u‘&o , maximal. 3 an !:Mte‘j{d' v 20 suchh Huak
Q,, ., Qn, aie Muisible by p, bk a,€ ZF‘-
?’5 oy [Cieis®a] =, T £ 0, T mod pZELITIT# (147171 = TP 4 (berms all divisibe by -y

so (3 £0 mod p B[lT)] an a, isn't Se Fllum)f=a) -t = p%xh | W dp Zo[lT]] 50 u2k.

"






