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mod p° T p BHALEYTWAROMOWNT

HHE ®BF (Leo MURATA)
HEER KXY —HAFR

1. P& D F W

p 2EHEK. Z, 2 ol BERET S, 2HA X*'-1 % Z,[X] THX
ST BE, 1R p—| OB ZENFAGNTWS, 25LTHLGNE
p—1 HD1D p—1 BRZa,, ..., ¢, ELLD. ZhHE pEBEAEDT
FNEN Hensel BETESDZN., a ®2FHOD Henselfff 2 a: &7 3,

ZZTE {a:; léiéb—l } 73*2/1;735}75%2[/1‘0360)7)\‘ EhZEEZ 20,
ZH 5L Hense &K ADT 0 Bk p—1 UFOHRKRKTHZH., KB [0,p—1]
DEINIWEES>THHL TNDEEBZIRLLS W, Zh5FH -Gl T3 E
EZZHNEHRICEZZN, ThZ2EHITHIIELETEZZDOEASI N,

COMEZRZEZIDHMBEELT. o OBRYOD Hensel ZRBDOAAGERTHLS,
TBHEL ZZRE1IMS p— | ETOMERTELIBIORDNLSZIENERITTNS
(Fermat O/MERICEB) . Ho T (BRI Hense | REO S AHEK) 2E-THS
EH1DESICESTLES., MBROEINE2TORKIIHLT1I EARBLSK "H
BIL" T25EM2DK5KK2%5. ZZITHEE p ZoRCRESLTOLE, ZOHH
HIIR3IDL I, —EFOBRMICH T, INA TRHOD Hense BT IFEH I
BHELTVWB] ZEO—DODORINBRXBETHS. LD THense [ FREIZTIFIFH I
BHLTVBREEALD ] EVWISHEHBEBRELN>EZ L%, RO Hensel FEROB I
BRERHHTELZDITH %,
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P-4 — i — 1 - -l L
4 — ~
i 3 :
3 - = r
i { .
N =) .
5 - 1 35 1
1234 P-1 Pt P t
M1 B 2 X 3

:ﬂé@%ﬁbffiﬁﬁmmewﬁﬁwﬁﬁJQ%Nkmwﬁﬁ.%mﬁtﬁ
WMIHSLEBEEZEZZON, FOHRIIMNATEZS,

2. MEONR

I. EHBBICET S ArtinyBREDBR
b XFEK p THNEZVWHRAKEL., | bHRAKET S, XOEHEZE -

[((Z/p'Z)*:<bmod p")>] = r(bp'), D' ZIEETS b OELEXK.

U, (Z/p'Z)* & nod p' DEERBANR. <*>ik* OBAHES RBNHEH
B[] REABOBRKEET,

i=1 OBf, b ZEEL T b 2FBMICHEODIOIRER » NEDLSHHELT
WELRNZERTLMER. TFHHBICETS Artind T THB., FLTZOTHE
KOWTH. BEETRARDBABIERSI S TER, ECHM. i=2 OBA
B —DRMo TWANEVNS THEWRIETH S, 22T, b (nod p) AERERI
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BoTWaEE, Z0OXKZE nod p? TEALLEIRBEN? Vol t2EZX2T
BES,
B b(nod p') % nod pitt TEZXBE,

b(mod p'**'), b+p'(mod p'**), ... , bt(p-1)p'(mod p'*")
Ep—1 HOBIZHRBLTLED., TOB., XKOZDOORMENKILT S :
e rb,p)=n 726, PRLELTOEIZOWT r(btkp’,p'*')=n or np.

i 2 r(b,p')=n &9 3%,

@ (Z/H'Z)* KBTB b OBOMEN » THIhZRS, PRLEALETOET
r(b+tkp’,p'*') =n.

@ Zob 0EOMEN » THIhERVES, FRLE VHOEODDE, 5D
DK DABIZHLT rbtkp’,p'*)=np HNEID, BOOEIZODLTIE n O
XEXTH>,

—HELT, 23 b N p Z2HEELTERBBIZESTWAESZEZX XS,
b (mod p) EWVWSED¥B %, mod p?, mod p3, ...&ERZXZ2 LIFTHEIEAGHBET
5L, BIZHEEN p—1 KB TWAXI3EOH

b(mod p), bt+kp(mod p?), b+kpthp?®(mod p?), ...

BEIDBIENTED, ZhSBSNBEM ¢ b, btkp, btkpthp?, ... W&o
TEES plEEBHENERED o TSRV, ZOMATREANR b A5hiEo T
5DT, a, BEHEHDLDOATNVS,

IDESEZBE. KOBRHSMTHS :
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{p:b % mod p? THIMHE }
= {p:b A mnodp THHBMW! — {p:b H nodp?> TTE pEREL |} .

ZLTHILAE1IHIZ ArtinPRHOMBRICL>THBRO o> THBD, A0 2 HIX
FTa,®2FBD Hensel ZT/=0 THEAEIRBHEK] 2RIBILIE-T. ki
DFMZHDIIENTESD, ZIH9LT. 2FHOD Hensel GRODHZHBNENT
T/,

. Fermat's Last Theorem Case 1 & DB

RKOEBII<ASHATNVS

Theorem (Wieferich et al) 100 A FOHZFH q IKHLT ¢ "X 1 (mod p?)
BRNTBHRS, ZOFRK p KHLUT FermtORKEBRBOE—-DOBRSIXEL L,

. : &\-‘
BBIZHAMh3L51. FtogRIZEbh SRR IZ HmmﬂﬁfpﬁﬁniJ&
WHIELGEERMIZARD, BICtog@EIcInE Na X0 EEMICES. > T, ®
0 2FEHD Hense BB EICZS 2,

3. IhETXR/BNLEZ L

DIFCIHER p 2BETS. {a: 12 onfiz#lR2E=DIC, B—0 Henselff
BHOBAEDERZBELL, ET0GEEZEEL LD, EZKOITHL.,

f,*(0) = (-1 #11; 1=isp—1, .20 p—1) },

f,7(0) = OG-—D""'#li1; 1=i=p—1, a, <0 (—-1) I,
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EBE. Zho#mEy (,(0) 2 {a} OFGRKET D,
CIhBROMEEEOIELE. EBLASHLATH S

O EEMKE. BREETHD.
@ HAKMPIEETDHS.
@ 60<07i5 f,(0)=0, 06>1 725 {,(0)=1 K%

ZLT. ABOBRAXxOTHEERLTREROLICRZESD ¢

TH lim £, (8) =6 ? =EL 0S£0=1.

p—>©

CHIROWTHEZFPHETVS I LR, ROZKTHD

1

fp(e) do = % .

0

M 2

1, _ 1
fp(z) - 2 .

el ickhE. ReOFRIE TEHRERERT ELL. X, €H2IZINE,
D —1/2 THED Lo TNSZ EbEITE 2, ZOMICH. HRKED WM
E THESETERELN ODBBOREM. —HINEERT S EENE 0
ECHDI Lo TER. BFRECESK. LOTFHRMITKRICHT 28D
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POBRELRMELELALEFRMBIAZR>TBD, Thoofia®mEZ R3O RE
SHREMTELDTH D,

4. toTHEBEAERMER MO ME

O HEMEXON&

mod p* @ DirichletFEEDI LB, 2’ =20, X FXo ZHETHBDODDESZKESB

o TZTT. 2o WM& principal character 2&9,

Proposition 1. K@ﬁﬁﬁ&ﬁ&@%ﬁdﬁﬁ?&éoMﬂAﬁ&ﬁ€0f§9

3,

—}5 ZZEK ﬂzzl x(m <& p-oll).

FERICIT 5 Polya-Vinogradov OHLHBFSREMS &, LOROAELEL T
p(log p) ZBMBZENTES, X, —RU—I>FHOKEOS & THENIHE
MOFMEMES &, Z DAL p(loglog p) EHRTES, LD Proposition iX.
Z®D (log p) WX (loglog p) DA% o(l) XTRLSTEANESMh2HIE
KLTWBDHIIED, xR EEASEZIT. CORRRILBVELLWEEDNS,

@ Hcilbronn® & & D%

F = Y exp(2ria®p™?) XML T non-trivial BFMEZRDLI EWSHE
ﬁfﬁé(ﬂeilbronnbffzﬁ%) o ZZ T non-trivial ZRFFMi &1X o(p) DT & TH B4,
CNREEMRINTVERL,

£, ZOMELBRLXOTHEFVEEND S,
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Proposition 2. 1) X P2t exp(2rina®p %) =o(p(log p) ") N p—1 LFDOT
RTOn TELWAESEBLZOFHIEL W,
0) #Fic,. BxOFHENELIFHIE. Heilbronn D EEIZ o(p) O THIT S,

@ GaussHODRADH & OB
BEx O GaussHlZ G(x) EELZERTEE, RHPEMLT S :

Proposition 3. KORXBELWAEASRLDOTFEBEL W :
> Ll —y
1 €K p ’

Lim (log 1)

CORDISBEOHIX. CaussHIDEATHZH 5. KICBT2EEORANEIE
CH—RAHBLTVBEZEE, REXDOTRIEEND S,

BXBENSELAT, RRRADTFRIELVESSEEZTVAEN, EROES
BHOITEDOHEHIHYHELES>THS, REL TR THEMOFM 28> TFE
EERTHOR—-BELLSSLE- TOWBARRBRIAV, ZF, ZOXIRATK
5& nod p? OBRACRBAABENERL TLTHEERTAV. SHROHENEL
h3LZ5TH5.
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