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z, - lim /p”Z (“3” 1ERR)
c.f. JEHRFR
{1} {1,2}— {1,2,3}— ------
wlﬂ{12 Lny=|J{1,2,...,n}=N
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Zy = @Z/p”Z = ¢ (an)n € H Z/p"Z | ant1 mpd Pt T
n neN

{0~p—1} x {0~p* -1} x {0~p3—1} x

w w w
= ( al s as y as ) 500 )
mod p! mod p? mod p?
s.t. a1 < as < as o

AT ( S}k S ) 3 BB p EHFEOFA 2022 4 3 H 4 H 17:10-17:40



mod p™
An+1 —> an,

Zp =M Z/p"Z = {(an)n e [[z/rz

neN

Example. Zs C Z/5'Z X Z/5*Z x Z)53Z X L/5*Z x - - -

{0~4} x {0~24} x {0~124} x {0~624} X
w w w w

d 5! d 52 d 53 d 54
2 MY 7 MY 57 MY 1z MY

= (2,7,57,182,...) € Z

1-5 1.5% 54 ?2.55 ?2.56
g TLY ¢ 1297 g 18 oo £28F 4TS 420

= (2,7,57,182,...)=24+1.54+2.52+1.5% +
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75> (2,7,57,182,...) =2+ 1-5+2-52+1-5% +

X |p| < 1: p tEERRE

cf. R> /2 =141421...
= lim(l 1.4,1.41,1.414,1.4142,1.41421, . )

=144 () 41 (5244 ()42 (H)+1-(5)°+-

X |kl <1, |45 =0 (n— )
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=imZ/5"Z > (2,7,57,182,...) =2+1:5+2 52 +1-5°+

o0
° Z,= {Zanpn ane{O,l,...,p—l}}: p EEHUR
n=0

*EJ’TL(
o N7 b, &LIT5EH, N C&Zp

on—Z {Zanp

n=ng

an €{0,...,p—1},no EZ}: p EEUE

v

of. NFEEE: C[l2]) € C((2)) = Cll2)][}] :m— 5 > ¥tk
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BEIHORAT VB

o “EN%" eg., PARI/GP Tld a+0O(p™n) € Z,
http://pari.math.u-bordeaux.fr/gp.html
0 Z5>—-1=4+4-3"44.-3244-334+4-3*+...
o Z5>F =242-31+2-32+2.334+2.31+ ...
o Z5> £=3+4+2-3142-32+2.334+2.34+...
o259ﬁznlgn;o25"=2+1-51+2~52+1~53+3.54+-~-
o Hasse DJFHE (JHAT KIBFIE) “Q 2R3 © R,Q,("p) ZFANRD"
e.g., ax’® +bry +cy? =d (a,b,c,d € Q) IR L

fic Q %FD e MecR Q,("p)2FD
K, R, 5

o “RE D% F - -k

Ly = {(an)n c HZ/;WZ ‘ } _ {Z%pn

Rk gt
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http://pari.math.u-bordeaux.fr/gp.html

AR

° (, = e Gal( (Cn)/Q) = (Z/nZ)*, [+ (] «— amod n

e QcC Q(Cp) - Q(Cg) Coereee C Q(Cp‘”) = UnENQ(CP")
— (Z/pZ)* —
— o (Z/pPL)* - —
P B (Z/pPZ) X e —

= Q(Cp~) = hﬂ@((p“) A @(Z/pnz)x =

o RBUK K ~ Clg: 17 7NVERE D Clg[p™]: p ikt
OL Oy

= Cl@(cpoo)[p ] AN =7 [[ H HENNRT
o BBEFM: Clyco) [p¥IN ~ A/(Ly(wy 1))

- = EHELGR, Wiles DA 17 KB (Fermat D A& EH, 1995),
Dasgupta Kakde (Brumer-Stark 748, Hilbert D% 12 [, 2021)
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AR

® Q(¢p) = QG | n € N) ~ Gal(Q((p=)/Q) = Zy
0 Clg,o [p™] N A = Zy[[Z)]]: “EEINEE"
o BEEFM: Cly(,u)[p™ ]X ~ A/ (Lp(wx™)

== EEEEIEE.:@ Wiles ® 711 7 &l (Fermat D & L, 1995),
Dasgupta—Kakde (Brumer-Stark F48, Hilbert D% 12 [, 2021)

o HGm Il (BTG & REIERX), BIIMGE, EEFA, ik &, 5K
o HpifEEi ARG (Himh o H £ T), mHE &, ¥ = A4t

o HEHEmE TDRYE (LTH), el &, &l

o p it — R (AMRH-L A RV Ko & HEHERAN), EAER &
@ Introduction to cyclotomic fields, GTM83, Washington %

o MHMODKVHEELID p EMIME" = FHIEEH K (AL D2)
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K35k BE A D p EEFHEA

o I'(s) := /OO t*"te~dt (Euler, 1729) = I'(n) = (n — )|, I'(3) = V7

0
o Iy(s):=lim(-1)¥ [ kez, (secz,) (M, 1975)
k—s L<k<n—1.plk
= I'5(3) = V=2 — V=1, T,(54;) € Q (Gross-Koblitz A, 1979)

o £ I" BA% (Barnes, 1904)

s )
s=0

d
Dz, (w,...,wp)) = exp(ds Z (x +miwy + - +mpwr)”

eg, Iz (1) = &
o p MEXHZ B T IS (I, 2005)

LFp(xv (wla cee 7w7">) = Z (.73 +miwy + - +mrwr)7s|p;§ﬁ5_§

> log),(Cn) = log,,(p) =0
o IR pH#ELHET BB ,(s) (s€Qp) D "BV EH
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SR BE A D p 1 HF AL
o FIEE. p S T IR To(s) (s € Q) D "B E3

@ K., On a p-adic analogue of Shintani's formula, J. Math. Kyoto Univ.
45(1), (2005)
X Up N E T B

@ Dasgupta, Shintani zeta-functions and Gross—Stark units for totally
real fields, Duke Math. J. 143(2), (2008)
X TRIEM p TR = Hilbert D2 12 [ (Dasgupta-Kakde, 2021)

o K., p-adic measures associated with zeta values and p-adic log
multiple gamma functions, Int. J. Number Theory 15(5), (2019)
= "p ENBZET B = log, (RILH p #ERIT)"

o K., Fermat curves and a refinement of the reciprocity law on
cyclotomic units, J. Reine Angew. Math. 741 (2018)
X EEMNLT,(s) (s € Qp)

@ Koblitz, p-adic Numbers, p-adic Analysis, and Zeta-Functions, GTM58

@ Robert, A Course in p- ad/c Analysis, GTM198
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Hilbert D5 12 [E (FEARRERK)

o “Kroneckler-Weber ®EH" (.. ., Hilbert, 1896) Q*" = Q({, | n € N)
o “Kronecker DHFHDE" (..., Hasse, 1931) K: & —IR4K,

E:y’=a3+ax+b, a,b€ Hi, End(E) = Ok

= K® = K(jp.a* | (2,) € Elnl, ne N), » = 9 € 1,2,3)
F: $¥8%4K (Dasgupta-Kakde, 2021)

= 2> = F(“Brumer-Stark B3, \/a;)

“Brumer-Stark BLE(" = €x? ][x dv (FEiER p #ERE5)

. SPEADIR (cf. Q). K(jg, 2" | (z,y) € Eln]))

Dasgupta-Kakde, Brumer-Stark units and Hilbert's 12th Problem,
preprint.

Dasgupta, Computations of elliptic units for real quadratic fields,
Canad. J. Math. 59(3), (2007), 553-574

o Fleischer-Liu, Computations of Brumer-Stark units (SageMath)
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p 1 Hodge # 5w D it A

o cf. H"8(M) x Hqr(M) = C, (y,w) = [ w
< de Rham D[RR Hgno(M) ® C = Hagp(M) @ C
o p it Hodge #ifi ~ Hging(M) ® Q) = Hp ¢ (M) @ Q,,
Hp, (M) ® Bar = Hqr(M) ® Bgr, ... = “(FI0f#E"
e.g, IMH#R £/Q, H)e(E) = Hm E[p"]" A Gal(Q/Q)= L(s,E)
o Fermat fliff#: 2™ +y™ = 1 & p 1 Hodge B, #ixf 7 m_X="7 Z{EH
= 0, (sin(27)) = sin(2m) mod fioo (04t G+ ¢2) (W, 2018)
o H. BB, BN = - 0 - = Stark P48

o iU, pitt Hodge ¥G, 2% 57(4), (2005), 337-349

o FRIRMHENER, p MR BLGHAM, 2009 FEBHGRY ~— R 7 —)L [ #EH
0y REE A0 TEROEEGR] W%

e K., Fermat curves and a refinement of the reciprocity law on
cyclotomic units, J. Reine Angew. Math. 741 (2018), 255-273
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