ooooboooao
8370 19930 122-129

mod p° T p BHALEYTWAROMOWT

HHE #®F (Leo MURATA)
HEERAKE —KREAER

1. P E D F B

p ZHEK. Z, & pfEBRBERETSZ, LHA X°'—-1 % Z,[X] THHE
ST HE. 1R p—| HORBKARBRZIEMALENTWVWS, 5L THGIE
p—1 DO 1D p—1 EWZa,, ..., @, ELELI. ZhHE pEBREBDT
FNEN Hensel BETEZN., a: OD2FHD Henselfff 2 a: &7 5,

ZZTE {a:r; Iéiéb—l } bfa“/uf;ﬁﬂﬁéb’cméo)ﬁ\. ThEzEZT0,
IR 5 Hense BT 0 Bk p—1 UFTOHAKTHSH. KM [0,p—1]
DEZHDCHhEES>THMLTNZEEZEZIALS WL, IN5@B—-CHHLTNHD L
EZZDZHNEHRICEZZN, ThE2EHITDHIILETEZOESI D,

COMEEEZDHBBEELT,. o ORIAD Hensel RBORHZEZRTHL D,
2L, ZZRRIF1IADS p—l ETOERTEIHSOHRODND I ENRZRTHMNS
(Fermat O/MEMHICE D) . B> T THHD Hense | REODHME) 2E->THS
EH1IDEXSCE->TLEY. RBROEIVETORKIIHLTI ERBESK "H
BIL"T25EHM20K5KRS5, ZZTHEE p 2ol RESL T &, ZOHTE
BRI I, —EOBRBICEDL<., 1A TR Hense FFEITITITH —IC
BHELTNVB] ZEO—DODORINARXBETHS. LADd THense B IFIFH I
BHELTVBESS] EWSEHEREL>ZZ L%, BRIOD Hensel REOB A
BRERKEHATELEDITITHS.
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P_1 :.—— 1 r— 1 ..............
4 — —~
i 3 !
S =T
T { P
YL . LT
5 - L 3 5 1
1234 P-1 S 1
K1 X2 M3

INZBEBELCLT TZHHOD Hensel ZEONM1 2HAREZVWDOEN., ZOHiICH
WMIHSLEBEEZEZ IO, FOHRIIMhTEBEIS,

2. MEO®R

I. EWHBBCBETS ArtinPHR LD
b XFEK p THNEZVWHREKEL., | bHRAKET S, ROEHEZE -

[(Z/p'Z)*:<blmod p)>] = r1(bp') , D'BIEETS b DHAEK.

L. (Z/0'2)° i nod p' OBERMBARE. <> * OEAHEDRIELNHSH
B[] BEABRORNEET,

i=1 OBf, b ZEEL T b 2HEBMBITHEODIOIBRER » NEDLSKRPAL T
WENZEZTLBEN. TEHBBICETS Artind 48] Ths., ZLTZOFH
CDWTI, BEETKARDBARIERAMo>TE, L2588, 122 ODBE
mﬁ—vﬁmofmmmtmgf%imﬁﬁfﬁéo%:T‘bmMp)ﬁﬁ%mk
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BoTWBEE, Z0OK%Z nod p? TEALLESREN? EWVok i tE2ELT
2X>,
¥ b(nod p') % mod p'*' TEZBE.

b(mod p'*'), btp'(mod p'*Y), ... , b+(p-1)p'(mod p'*Y)
Ep—1 EOBIZHRLTLES, OB, RO DODOHENENLT S :
M rb,p')=n 5., RARLZEZEL2TOEHIZOWT r(bt+kp’,p'"') =n or np.

#iE 2 r(b,p')=n &7 5,

D@ (Z/H'Z)* TBTB b OBOMEN » THNEZAES, FRLAELTOHET
r(btkp',p'*') =n.

@ ZOb OBEOMEN » THIhBRVES, FRLE VEHOEODSE, 5D
DK OAEZHLT rbtkp',p'")=np HNEID., ROOBEIZOWTE n O
FEXTH>,

—HELT, B3 b BN p 2HEELTEBERIZESD TWAESZEZX LS,
b (mod p) EWVWSHDXE %, mod p?, mod p3, ... EREZR LT THESANCERERT
BE, BICEEN p—1 KB TWVWBESREDH |

b(mod p), bt+kp(mod p?), b+kp+hp?(mod p?), ...

EEABCEMTES, CHALASNBKA ¢ b, btkp, brkpthp?, ... ko
THED pEBKAERD o KMESEV, COMTIEAM b MBEE->TH
B30T, a, AEbHATHS,

ZDESICEZBE, RKOBRHSHTHS :
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{p:b A mod p* THIEM |
= {p:b A modp THHBM]! — {p:b 2 nodp? TTE pEHESL ] .

ZLTHIAE1IHI ArtinPHOMBRICX>THRO D> THD, A8 2EHIX
Taw®D2BFHEHD Henselff =0 THEALOIBHEK] 2BAB3ZEIcEo>T,. Ehs
DFMEZH/BLIENTES, ZTH5LT. 2F8HOD Hensel RBODHZ2HBZHBENT
T/,

I. Fermat's Last Theorem Case 1 & @ BE{%

ROEFBIL<ASNTNVWS :

Theorem (Wieferich et al) 100 ATOHBHFH q ML T ¢ 'X | (mod p?)
BRI TBRS, ZOFRK p KHLT FerntOREHOE—-DHEBIEL W,

. . &\"
BRI HNBEOK. LogRicEbhZ28FHRAE (g p?) 2o 'C*%IH”LKJ &
WHOLGEEREICARD, B LogEIcINnE Ta, X0 LREMICARS, K-> T., ®
B0 2FBBEOD Hensel RBAABEICZ- 7=,

3. IhETXR/oLNEZ L

PLFTTREK p 2BETS., {2, 12 OopHhiz2HR2E=DIC, B—0 Henselff
BOBEDOERZSEIZL, T MBEKEZERELELD. EEHOITHL,

f,7(0) = (-1 #{i; 1Si=sp—1, a.=060 (p—1) },

f,7(8) = (—1""#{i; 1Zi<p—1, a.<06 (p—1) },
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Chx, zhoWmEy 1,(0) 2 {a} O2HHEEETD.
IR KOMEEEDOZIELIE. EBASHENTHS

O EHEMKE. BEREETHD.
@ HAKMIBEETHS.
@ 60<0 745 f,(0)=0, 6>1 725 [,(0)=1 KIx5,

ZLT. ABOBRXOTHE2ERLTREROLICRBESS

THE lim £, (8) =6 7 =L 0s060=1.

p-—>o

THEZOWTHEERRRTVWZZ L, RKOZKTHS :

B 1

1, _ 1
fp(z) - 2 .

W1 r g, ReOTHE CEENAEKRT ELV. X €82k,
D—1/2 THED o TWBC EbENTEL, ZOMICH. HRNE LD EMPI
r T EETERERNODBBOEN. ~HTNEEHT S EEAE0H
MTHBZEBNMN>TERE, U FIEILIL, FoTHRUEAMBTERICBITSED
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POERELZMELFIEALEFAMIIRES>TBD, ThooRBAEREZRAS L FORE
ENBEMTEZDOTH D,

4. torHEBEAERERMOME

O HEMEXONK

mod p* @ Dirichlet{fFEDISE, x°=20, A FXo ZWETHBODOELSZKED

o TZTT. 2o W& principal character &7,

Proposition 1. ROFWMRERLOFHIEIMMTH D, RELNV 3 1& ’)@

) 3.
% = > i << pooll).

2 €K n=1

FERICIT 5 Polya-Vinogradov OHLABASREMS &, LOROEBVEL T
p(log p) MBI ENTES, X, — Y- FHOKEDS &L THENHE
MOFMEES &, ZDOLEBIX p(loglog p) EHRBRTES, LD Proposition iX.
Z®D (log p) DWW (loglog p) DB %ZE o(l) XTRLSTEANESHhZME
KLTWEDITER, BXREFMSELT,. ZORBEIMzDELWEEDN S,

@ Hcilbronn® & & D%

F = P2Y exp(2ria®p™2) ML T non-trivial 2FMiE RO LI WS FEE
ﬁ\‘Zﬁé(Heilbronnbﬁﬁ%) . ZZ°T non-trivial ZFMEIE o(p) DT ETH B,
IR EZEMBREINTLARL,

R, COMEBRLOTFHREEVERYEDS.
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Proposition 2. I) = !Z\ exp(2rina®p %) =o(p(logp) ') N p—1 L TFOT
RTOn TELWESER2OFHIIEL WV,

I) #¥ic, BaDFENELFHIE, Heilbronn®REIX od) OB TMITS,

@ GaussH DR A DA & O

HFE YD GaussHiz G(x) EELZEIRRTBDE. KNRLT S -

Proposition 3. ROKXDBELWAEASBRLOTFEBIELW :

lim (logp = ‘G(%L— =0.

ZORDODISTDEDPIX, GaussHDREATHANE, KBTI LHEEDRANIZIZ
CH—RAHBLTWBEZEE, REXOTHRIEEND S.

BERENSGELT. REIBLADFREIELWVWESS EZEZTNBEA, LRDKS
BROUTEOFHIHLYELZS>THhS., hEL TR THREMOFM) 28> TFH
ZPHAHTHEION—BRELEADI LB TVARHEELX W, f:fi‘ ZOESKHATKL
& nod p? OBRACIEIHKLABENERL TV THEERHAWV, SBOHEIHFL
NZELEIATHS,

B % XM
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