H R

=}
F—82 R ®FHE

M5 AGRRIR ceeereerererereeieeiie e e 2
§ 1. IR cevereereesreineseite it e st e e e 9
§2 ﬁFEﬁJ:H‘JD?E ...................................................... 4
§ 3. TURTLJGAE eeeevrrenrererrerieesriia ittt ettt aa s 6
B TIKE RIS —F G crereerererrermroninieneeeeinenneenns 10
BB padio Hreeeereereeee e e 13
§1. TR Z, RUH Qeveeeveerersrvrmenreaimniinie et sveens 13
B2, padic F D cerrerenrerrerarenerrueiiriie it e 16
§3. Qp BUTRERRE +oreevreeroneoeersnenanninns frteeeneererereasaeeraees 19
#=% Hilbert 5 «eererremreerseens e oF
8L, FRERMEIR - eeeeeeeeeeeesneeenrrrenanas et reseseeevernt e, 25
§ 2. BERHETR ooreeeereeeruresnnnenrnrninne e e e e ae s 31
SEHE Q, MQ FR KA e et assesieans 37
§1. THH ceerrirnrraeerreniernaenans e .- 37
§2. Q) JHITIRED -ooreereveemrensereeniiinnsiiesae it 49
§ 3. Q-_I:B‘J:ﬁ(ﬂ ................. 57
B SATEF BT R orvererersernrmioinesnniiinesansseenaess 63
%ﬂﬁ MBIR W 1 JEE IR I e 686
R U7 iT1: SOOI TSRO UROURTORRN 66
,%ﬁﬁﬁ e e T
§3_ FIEHH +verveererrernmntantate et e e 77



moms MW Y

T BRI PEEREI e 84
§1. PR Abel BEIYAGTE «ooveeeververemrmmommiinns ererearaaens 84
§ 2. Dirichlet FBEL -werereeerenrermrreenemnrmemmine ittt 88
§3. Zeta BECHT L FGR - ooevvrvrnmermvennens et raneaaens 93
§ 4. ZEBEA Dirichlet GZPR +eoveerererrrrmmrereriietenaee e 100
AT BB -oeevreerer e feneeeeraenae 105
GL. BERE -ooeeereereenserminneniinni et aae e, 105
§ . BELEREL coveerreeresrrererorerrerir et 109
§ 3. BETUTZTIA voeeererrrrrrrrmrmremeeneriee e e e 116
§4. FECORLHGRIF -«-orrvroemrmrmrsremtineeniien e 123
§5. Hecke ST -wroveoeeesiesnsimrin s, 133
§ 6. Thets [GHBE--rerrererreemssrrmnnesnanerierrriet i e e assrananans 145
TR eeverrerereranrarraaaenn I 152
BFEERD o, eeirasrasenssectaenanennn 155
O E B] eeerereren e 156

In



7 — & 2

R B



5% A7 R &=

F B 5 IR B e R m) AT .

§1. — & & R

1.1. HRR

# K E—A4R, Z#&K pHE—1EF, ATHEH
FZ®E Z/pZ, Hrb p BEY; EHRERHT QRE

Z/PZ”F,.

EE—-MEET, KK ASERE, EE-HEET, KK
RFEE p R,

K f4MEiC R, char (K), R char(K) =pa‘=0 K p
WEBE n-1=0 fUB/NERE »,

5138 AR char(K) —=p, ML F} 0. 0> 2" & K B HF
B K* LR,

- RAVE o(wy) —o @) o(y)., S, WMF 0<b<p, M

ZHRFS( ) =0(modp). Hi1EH

o(@+9) =0 (@) +o(y);
W o R—ARIZ. Wi, o BRAESG
EE1 i) AR K NBTEEER p~0. mHE
f= EK:Fp]:
W K s SR ¢=2.
i) o REH, B =0 FZDhp AR, 2 Q2HK
» 2 o



fiE p BAREE . WO HEE—-N e T TR E, BRE
LA X—X NIRTWBRES.

i) g4 q=p BERBHEWT Fo.

iE MR K RERY, A5, Mﬁ'ﬁbﬂﬂ*ﬁﬁ
BEH o, WMFE ST H K/F, XH, B Card(K) =9/,
XHEH 1),

F—FH, ﬁﬂﬁﬂ%ﬁﬁpﬂﬂﬁﬁ(ﬁﬁﬁﬁ L E g
EHPS o> 27 (¢=9, f=DE Q WA R, X2 H Ak
HRERWe: s> BE f X QERHT Q REHEH, NTF
o ZBEL), BREMF e AEHTE 2€Q EH Q B—
T Fe, 2K XX pypie

Xl —1=pup 21X 1= -1, |
BIANE, BT QREHE, X8H XX F ¢ MFRN
B/, TR Card(Fy) =¢, RZ, ME K E QK ¢T-TH, MW
K HfEZEaRABNEREH K" He-14 X TRH
s K*, Mo '=1; FoCK, M o'=2, AEH K AFHE
Fo2zp, BT Card(K)=Card(¥o), RMMAE K=F,, Xkt
SERR T it) BT E B,

Hy ii) ﬁﬁ’\ﬂjﬁiﬁﬂ"fﬁ@l Q 9 (FHR QAR EEE)

X— B RIRT 83 i) |

1.2. EMREAgTERE
- Bp REE, f I >1 HEY, 9=,
EE2 FRBF HRERTF, & o—1 BEFER.
W IR d=1 RHEH, UL ¢(d) TR Euler —H#y, B3
RI<o<dIitH S5 d HENEH » B4 ®TE 3, BE
Z/dZ PR N E RGN @ BN E, 1<e<d), BRI

e 3 e



WHRRGLERTCNEN 6@,

SIE1 a1l NEH, Wo-3¢@ ERFS dln
R4 EG ),

E MR dln, & Cu %R B/nL FH—1 A TR, W
bl @0 %77 Os WAERTRE. BT Z/nZhBrTREER
KA Csy TR Z/nZ RFH Do IR, FRRINE

a—Card (Z/nZ) = 3} Card () = 3 $(d).

SE2 4 H o WARE. BEM WS E T4,
Bt wEH|o'=~1) BEH dATH. W H BRIEFH,

i RdNnWET. MRFEIYEECH, Wi
2 ERW TR @ =L, 2 -, ¢} R4 REIR. HEE
B, #9'~1EATE vEH WRT @ (5, H 5
A 4 BrTRAR (@) AR, %A $@ 4. Wil H
AR TENAERENBRE N @), WAV 4 1
EEHRE, WAR n=3$@) *H H R H<n,
REBEHTFE. A, H PREER o G5k o, BT H
BRI JE 5T B (2).

H3IE 2 AT H=F, M negq—1 W5EHE 2, RAKH
% 8 R o' =12 F b BEH d MR,

B ERERTRE R, — MRS RS
A T BRI,

§2. ABREBENFTE
BoIEEPWAR, T K XN ¢iiR.

32.1. 7%
SR Ru>0 ¥, MM

. 4 =



) . (1, ¥uxlH(g—1)|uwk,
S =R {0, HHR AT
(Y u=0g, BN 2=0, HWARH & 2*=1.)

iE R »=0, A PEE AL, HTF K BRIEN p,
TG S(X*)=q-1=0, :

ME u=1, HH (g—1) [u, I 0*=0, T Y o+0 K 2*=1,
Ml S(XY) = (g—1)-1=—1,

BJE, MR u=l, H(@— Dy, BiEc@ 2 K" Eq¢—1
B3R BE, MTTFE yE K™, #i g*+1, TRA

(XY~ 3ot~ 3 yier =y (X),

B (1—¢") S (X*) =0, MTif# S(X*) =0,
(BiE FRAMTEL: WHd>2, d5pEE, MK
BNRZAHNZR.) |

2.2. Chevalley 53128
ZE 2 8(Chevalley-Warning) # fo€ K [X4, -, X.]
&= n JLE TR, 2 degfo<m, WiV REfI#E K* PR
RES, BRINA
Card () =0 (mod p),
E 4 P=I1(1—f1), o€ K" Wk o€V, WHH

falo) B Z, W P(2) =1; QR 2V, WLHES falo)
AHE, Wi fo(@)T =1, TR P(») =0, Hii P LELV
WHEEY, WRAGASHRS, BSP) =3 f@), R
BE

Card (V) =8 (P) (modp),
TR BRI S(P) =0,



B Bk ;degfam A Al deg P<n(g—-1), AT P
BRGIR X=X X WEREHE, Eh Du<nlg—1).
REBEH A FHA X BT X, & S(X*) =0, WixX—
SREEIEEA S, ERESE— A w<g—1,

#1 R Sdeg fain, 3t BB fa WBA HHTH, W

fa %ﬂFﬂzﬂJﬂ'@’\%gﬁ
W XEARNETV RE {0}, W Mﬂal‘d(V)
R1ITUBETY fe MAFTREF/AM M. FHFH
£2 SAELESAEEN _KBEK LEHEEF
AFR.
(LR E S, REERE LS KB ARE A
B

§3. kB RB

8.1. F,hERATE

B RNEE p W

£EA () MR p=2, WEFGITERET KR

(b) #mE p#2, M F; B PATELR Fg ikEh 2
T8, XA THRHANRE

zi> DA Frs{41}
M. (RAER, RETAIE &)
1->F2->¥;,—>{+1}>1))

E B Q) A et 3 Fo 9 1 A X — 35 50 B 6 3
Hi.

STFEED), & QK F K& MHE. E 2€F, 4
e, fiy*=2, RINA -

s 8 =



yri=a'T - x1 (Ey o =D,
NT = o Fy MW TH TR, KAEFHRIETE, Wy

o1 FRF? Y oo T W W, BT A LHE
TR, AT B RN 2,

8.2. Legendre %S (XABE)
EX #pr2 ki, o€T;. o i Logondro 153 (3)
RMr T — £, |
HIERR, & ()=0, NI () 151 F, 20
TEL FEXT 02, &oHRTE ¥ €F, Wit
(3)-Z)
w {1 b2
215 (2)(%)=(L): Legondre 82 “BiE” (L
ATSD. EMEE 4FFRIM, (T)-1%HF o€
. WRoEF;, o4 F, WRBAEFH LI Y, W
(5)-s
r
HFo=1, ~1, 2, #tH(Z)
E 0 HARY, 4 s (@), 0(0)K Z/2Z HHTH, EXH
='ﬂv—1 — 0’ ﬁu% NEl (m0d4‘)’
s(m)= 2 (mod 2) {1, MR n=—1 (mod 4),
(m0d2) 2{(1), M n=11 (mod 8),

, TR n=1b (mod8),
(% e Rk (Z/42) B Z/2Z LRIAA; KM o R

o T o

w(n)=

nr—1
8



(Z/82)* 51 Z/2Z LRI, ]
L1 o [ —1 o o (2

o T (_z_)_)=1; if) (T) — (—1)*; iii) (Ef)
= (—D,

E RARFE—AARMBEN. 4oy B, ZRHH
.0 BH—A4 8 WARHMR. TR y—ata?, HEY =2
(BN ot~ —1 Tl o +a?=0), RATH

yﬂ=aﬂ+a“‘ﬂ'
#p=1+1(med8), XHH =y, Bk (5)=v=1 W

R p==b (mod 8), RITEMH
Y¥=a"+a = —(at+a)=—y,
(XXM ot =—1 HEHRAY, ) BHILEBER =1, NTHEE
BT iii),
X OEHE 6 A LIRERR THE KR
—1 & modp FI# < p=1 (mod 4),
2 Z mod p V¥ & p=+£1 (mod8),

38. —hkERR

B 1A p REAR RN S LS,

EE 6 (Gauss) (_;5_)=(%)(_1) s(Z)E(D)‘

iE WONFE, MRS, wCO R T RAFEBNMH,
MR s€F, BERho'=1, NMHE v B UELH. T&
AT PIMER Gauss Hl,

. (@
v=3 (7).

F 133 )

SIEL y*=(-D*

«+ &



(BBl HFERIERT, FRR.)
i HiTAE

y""—"g; (_:_v;__) ,wz+z___u§‘,wul( %,( t(ul-—t) ))
R t1+0:

(L) (S o),

'ﬂﬁ ( — 1) S(Dyl —_ grl O'wﬂ’
1—ut™t
s o3, (57

R u=0, Go= 3 () —I— LM, s=1—w* i Fr— {1},
tEF}
WA

o))

XREERNE F b EFmEMELATERRESA. TE
S Caut=1—1— > w=l,
ueR ucF:
BERERE T 53,
31 2 y”“1=(fl£).

T O WRER D, RIVE
r- 35552
W y-i=(2).
PAETTLHESIEE 6, W3 IAGIH S, A

() g-(7)
T E B b i 4 &K

¥ 8



( (“;)) *® )ﬂ (—1)®em

WERH 1R modp FAE(B) L A mod p“ K FIRT) E
A IRp, BWF R INp, WERE 6 7 LIRS
IRp & pRl, ¥ p sk I=1(mod4)kt;
IRp & pNIl, X4 p fil l=—1(mod 4) i,
T 2R 6 I ERAIRAZE R R JT k1t 5 Legendre
5. #lm

(3)-(8)-(3)-(3)F)
() (B)-(3)-

s ZIREREEMS-—IEH
(G. Eisenstein, J. Crelle, 29, 1845, pp. 177~184.)
i) Gauss S|HE
1’ P %#?&,3% e I, FL S —S B3R H4E, B
FRAW 511, -, 211

WMRseS, a€F;, RITCEFER
as=e,(a)s,, €,(a)= +1, s,€8,
51 Ganm) (L) =[Ta@.

i WEER MR s AR SHEANRRNTE, N s, (F R
HW s=+9,5 8 Z HEVEFIE) . XPH s> s, & S F) bzzﬁzr_a@'
——RFR. HBER as=e,(a)s, TR, B
ST 5= (@) E o0 = (I (@) I 5,
X3 acs ses sES s
ﬂ:E G%I_bgec(a),

BT, (2) =05, XUEW T 31

e 10 »



(7] Wa=2, S={1, -, 221L 4

1, mg2s<Pl
-1, EW.
aitas) (2)~ (-1, KB a@RME L0 <s <Lt
SHNEL IR p ATR 146G 3+48), T n(p) ~ k(K n(®) =+
D. EERNED, 4 p=+1(mod &), (2)=1; 74 p= £5(mod8)
i, (2)--L smzms,

i) —AMRTF=MEBE5E
51 wm ATERK. WE

i m-1 . . o 2
SIMmMT _ T g (sm’ % —sin? __i)
gln & 1<i< ma-l m

| e.(2) :{

EARN SN, (Fim, ToHEZLL g3t F 5 & sin's 1

8m

P KSR, REERIASTAA R 6in 2 (1j< ML),

e e e UM AN, IBBIET (-0 T )
i) Tk E R A MER
& 1 RFAFRNGRR. Mk, 4

o=t 25}

M Ganss 5225 3]
(L)=112m.
' P tES
REFR Is=e, (D8 FH
8in 20 Is=e, (1) 8in Es;,
p p
R X ERART, H B RE st> 5. B § FR——XF, FE 5]
IY_ T o 2mls /. 2ms

(2)- oo -fon 2 fon 2

MEm=l, FA LE=AEKN5E, TUEEESH

o« 11 »



(L)-me=oF g (sin 222 — g 2

1€S i

(I-D(p-13
=(—4) a— I (Sing 2ams gin? Zx;rt ),
ek p

s T g 18 Sl mmer g, R TR p R, AT RIS
R,
(8) == (e 2 e 2,

8ES
LET p

(L) 8 (B) wrm=smms bam, Rige L=L0=D 4y

(1)~ (2)c-2=
XERE TR E R, W 6,

i 12 ¢



-8 p-adic I

EAED p RAFL

§1. F Z, 1 Qp

1.1. X :

X FEA =1, 4 4.=2/p"Z, XL modp” RHKXFH,
A, B —ATEUH B ITRIEH Aoy PR — 4 T K,
B 483 [ 4

¢l: Aﬁ_)An—-i »
ERB LR, HHBR P 4.,
527 > Ag> Ay g > Ag> Ay

FER L B ARBOTIR R B R,
EX 1 p-adio HIF 2, £ B E LR (da, da)
SRR

BREX, Bp=Lm (4, ¢.) FHTEHERIFT] 2= (-, o,
e, m1), Hoo 20 C Ay, 1T 22 BY, $(@n) =@nes, ZBp I
AR R B ER. BiER, Z, AR 4
WFE, R ARUBBEGIN, T 11 4. RUBEH, WK

Z, BB -4, L, HHIIRREH =R (BENEERR
FhE B REE SRR, |

1.2. Z, it m
B ga: zv"“’Ao H—Em ¥, vl P‘Wdio BEXoghlHEn

* 18 &



B . |

&Eml Fio0—>2, 252, 54,508 Abel
EEF,

(A s m) Lok Z,/0°2, F0 -Aﬁ=z/pﬂz ZH.)

iE Y p R Z, PRy BT, ENE o= (2.) & p-adic B
B, 18 pr=0, M|/ 7, B PTat1=0. TR Tara HIER
P"Ynit, Yar1€ Anra. R Tp=Pur1(@ns1), AT p" |24, TR
n=0, FLIRTED p R zﬂ v B B FRA Fe Ll p" R zv HHE
B5Y,

tn B BRAOE 02, K2, # 2~ (2.) Cker(e,), M
X EE R m=>a, HH om=0(mod p"), X EIKE HLE Ams P
— AT XL Ym—n, 5 TE R 14

' Apyu—> "4 /"L A,
ZTHRBE on=0"Ym-a Xy EXLT Zp= 113 A p—35
vy, BHE py—o, XHEWTRE.

w2 (a) 4,(5k A, ﬁ“)ﬁ?‘fﬁﬂ@fﬁ%%#%
FE#E p BRI,

(b) MBRUU RRZ, higal Bn et W Z, p G4 3E
FRARH A BE RN p°s, P €U, Hez0, U
HHIEE A padic BN, )

i HEX 4.8 (a), R MBI F Z, /9 ‘i‘%‘
B, B, MR o€ 4s, o NBT pda, WEE A =F, g5
AXE, NTRFTUN, FREEY €4, FHoy=1—pz,
M

2y (1+gz+ - +p"2) =1,
XU T o W] a3
C A—HE, MR €2, AHE, WEH— /l“%jcﬁil%ﬁn

s 14 »



B oy=e, (@) NB., TR o=p, ptu, HE@PAcU, 54
R ME— Ve R B AR .

igix #eon I, PEFIE, £ o SRIER 2=,
wCU, B¥ n FRN o i p-adio R, T v @), HE v,(0)
= oo, TRE |

vp(@y) = v, () +0,(y),
vp(z+ ) =inf (v,(z), v,(¥)).

M2 AR MERE Y Z, B BE3IF,

@8 Z, LiimitnILIHIER

d(w, y) — e-o,(--v)

X, XHH 2, hE&ERTH, W2 7% Z, h REFER.

i B2, BB OMEERE. BT oCrZ SH T
v, (z) =n, MTH Z, BT HERS d(z, v) =3_0’w-—0 ER
Hh 2, REBN, MNTTREEN. BE WRe=@)RZ,
WTLE, HHF VCEZ, Hf yu=a (modp’), il hm'y.—w X
RUEHT 274 2, h ERER.

1.3. ®Q,

EX2 3 Z, WEHKN p-adio 38, @, #iR.

B BB Q= 2,571, AR 0€ Q) T LI —
WERBIER ou, Hh n€Z, v€U. ndififk o i p-adio
R, 5 0(2). FRE 1,@)>002C2,

GE4 B QM T dlo, y) = E XM I B
RN, 2, % Qp WFETIF, TR Q 7 Q, HRHE
. B |

TR B,

E D WLEXQHZ) HQ (EEZ) % F p-adio B

e 15 o



B a 5B &1k,
2) PEES d MR HEEA %R
d(z, z) <sup(d(=, v), d(y, 2)),
B A A, A v, B RER € Hm (Uayg —ua) =0, %Mﬂ!,
A E BB HSH BB TE.

§2. padic 5 &

2.1. &

515 W —>Dy>Dy 1> —>Dy REHE MW

Dzl'gl D.

REMNOBRNBRE. mRG4D D, HEFRAEAESLH, M
D REIESH.

iE W12R Da—>Dy o ¥R B, W BR D+, AR
SIE IR 2 X R EIE. A, Bl Duy #7R Doty 7 Dy
W, X FEER n, Doy BR—AHRIFEZTRYTRR,
MIT XA B E N, B p RHKi, Do, 5o Tk, B
By R Doy R RIE. AEFBN Da>Dyy 1§ En B3| Eyy
L. mj‘yE Bk 2500, HATE B — IR 16 BT R A 0.

lim &, #0. TR h(iJlD..’#Q.

Lk WFEL[Xy, - Xul NRERT Z, HE TR,
n 2 HRY, RITE f & (modp”) LT BB M RYEE T 4,
UE W S Y

WO HSfVYEL[X,, -, XL)E p-adic R H L W
o WTAIBHFREEMNM.

1) fOREE)™EAEER.

2) XTHN >l FRASPEL)"PHFARBE,
.18 o



i M DR D)ERFOGR D) MARTFRRS. D
RAMBS, HH D=lim D, R#ELAEFIH, DIz < D,

¥ydezs, WAWIHERH T fr i

B o= (21, -, zm) € (Z)™ BRI AFFE, BERES oA
B, B o AW p BTBR, il L (4)™ AT E,

w6 WSfOCL[X,y, -, Xp] RHE padic BRH
RIFFRETR, M T 5= RS54

a) fOE@Q)"FHEETLALEA,

b) FOfE(@,)™ P EAERREE.

o) WA n=1, fOE U PEARXRETK.

iE b=a)BRBARK. RZ, WH 2= (2, -, zm) & f©
BIEFRARESE, 4

h"illf('?),({!&i), "% Ug(fbm)), y'p_bw- ‘
BRy R &)™ PR TE, HAER O HALER. F
Ea)eb),
b) 7l o) B M wT A LR B A,

2.2. SRR3R HE

BEH R N —4 modp BBB)—PMEIEMT (AE
BAE L, PR, XEH T HEAR S (“Newton 378 p-adio
BED.

513 BWSEZL[X], f HEHHE. L 2€Z,y, 0, kEC
Z, §0<2k<n, f(z)=0(modp"), v,(f'(z)) =k WHFE
yEZ,, f

f) =0 (modp**"), &, (f'(g)) =4,
y=a (modp*~*),

*» 1T »



i B et ey, €2, H Taylor A3

GIR
@) =Ff (@) +p* *2f' (o) +p™ *a,
ﬂq’ . aGZg.
RERE, f@) =p, f'(@) =pk%, b€2Z, ccU, XRWLL
EH 2 ff
Ef AR
J (@) =p"(b+2¢) +p™ *¥a=0 (mod p***), ,
XEHER 2n—2k>n, BjE, T FH Taylor AR 7 B
L f' (@) =p"c (modp**), HWHn—k>k, FRALED
v (f' () =k, |

BE1 ®f€2,[Xy, -, Xal, 2= (@) €@EZy)", n,

k€2, 5 HEE, BRI<j<m, X 0<2k<n, 3}H

f (@) =0 (modz"), v(o%=(@))=F.

MfEEZ)" PE-ITR Y, #y=2 (modp™), _
i SEm=1 HBERIIHEAHAT 2@=2, MHH V€
z’, x(l)Ew(O) (mod;p""‘), ;{-_ ﬂ
. (@) =0 (mod p™*), ,(f'(@&®)) =k,

M o+1RE n, Bt oPRH ERSIB, HAREFF T, X
HRBE—NFF) 2, - 29, ... -
m<q+1)5m(q) (mod p’”q_]‘), f(a;(‘”) ={ (mod pn+q).

X R—A Cavchy F5), Wy REMER, WA f(y) =0,

FH y=2 (modp"*), KTixtF m=1, EHWER TIEH.
XFF m>1 B0, TR A% 8 o, MIEHEE R m=1 K

L. BB, R FEZ,[X R~ A ATRETR, ©H

XER ¢%j, &P XoR2Z U o mE8. LR

* 18 »

b+2¢=0 (mod p),



LT F Mo, WAl HEE v/=2 (mod p), i F(y)
=0, MRS p=a(tTF é+5), MWXE y= @) HETTE
Y .

%1 Z, F25R f ) modp B EANRE QAR
T+ f 26 &y P — D F AL

(I g BB K LE2TR, ¢ WELK o WEREA, 2

HEDH— AR S 7 o AR

XREn=1, k=0 5RIEE.

22 fpa2 f(X)=2auX:X; AR¥BT Z, i~
KA, ay=ayn, FHFHAHR detla) Wi, 4 aCd, WITE
f (@) =a (modp) /N EFEHEYTRA B —TEIER.

iE HEERL RMNMABERH AR HHERBE D

modp . BAE L =2 3 ay X, i T dot(a) %0 (mod ),

Mo ARFTE, AITTLAF—MREE#E0 (modp).
%3 #wp=2, A f=2“ﬁX¢XJ ERYRT Z, B K
B, ay=ay, BHaCZ, % of f(z)=a(mod8) B4,

WS @ FIBFH - 19 mod 4 % 15, MWRATA LU o I

—AHIERF. IR det(ay) AT, MJE—REEBER.
i HEHEHTHEE =3, k=1, BAIERE — i K.
BLRBEHUR p#2 HE—RHIER (HERE—TET 2),

§3. Qi T B B

3.1. B {re}aYi#iE (filtration)
# U=2Z; % p-adic B{/ ., M TFEf =l £
U,=1+9"Z,,

e 19 »



RRAA o, U>(Z/p2)" . %, % U/U. A%
RTE, NTikp—LBEABHRE—EH 2, U. B
U ZFHTFHE TR, 3+H U=lirj1 U/U,. ImHE n=1, P&
(1+p*z)>2 (mod p)
EX—ANEWH Ua/Upa > 2/, 3XHAR
A+p") 1+p"y) =1+p*(z+y) (modp**?)

Erj sl . Bt » 3495, B Uy/U, MR ", |

9118 R O0->A-E->B->0 2XHRBIERY) (HiEZH £
AL, AR BRIERE Kifle MOER. &

B ={z € K|bz=0},

Wi ERAMB WEM., 3#H B & EHFEET BHgE—
T H#E

it BERe5bEE NMHELEr s€4, fart+bs=1,
MR sCANB', W ar=bx=0, TR o= (ar+bs)s=0, B
ANB =0, #W, 4 sCE TSR o=arz+bsz, HF
bB=0, TR OECA, M\ibsz€ A HB—FH, HadE=0
A RlarsEB, TRE E=ADB, A ¥ E—>BEXLT B
B BLW—ARE Rz, R B"R EMTHREERHT
B, ®RA11F bB"=0, T B'CB, HELKFHNHHMA,
MG B" =B,

HB7 RNAFU=VxTU,, Hfp V={z€TU|2 =1}
2 U B FWT ¥ 6 — T 3.

i ¥5IEHTFIESS

1->U,/U,—»U/U—F;->1,

HABUREREN U/ U o 7 F; B8k p—1,
LA U/0, A &gE—g— 4 FH V., AT F,, S
2
" 20 .



U/UN_’U/Uu—:l
# Vo FHBBE Vo b B U=lim U/U,. LBk

R, BAUK-TEY EGTE, FHUT=-VxU, V
RO HE—HE N Vo iy — L HETR

£ 58801 kKA.

D RV EF; fa R RIS

2) RWDKERIWRLBTHRE «*1—1=0 RiEH
V R

3.2, 81U, m924y

518 ®aocU,~ U,y Hp X p£2 14 n>1, 7 p=2
B2 n=>2 M 2?€Uaq—Up,a,
E HEBEERINE s=1+kp", k=0(medp). ZHA 2

B4
o% = 14kt - 4 BPp"P

TEAEHRHSHGHEHY =2 +1230+2, A
nmp=n+2 (HAY p=2Et n=2),
X BLUER T
2P=1+kp*** (mod p**?)
T 2P € Un+1 - UfH-:l.

FE8 Fox2 MU, AiHuTFZ,

MR p=2, W Uy={+1} x Uy, iij U, T Za,

WE BB pE2 WFE. B—T# «acU,—U,, Hiin
é-\a=1+p. iﬁﬁﬁiﬁ%l@ﬁm?ﬁ a? € U¢+1“Us+9. 2 a,
Kot Uy/Up iy, RATE (@n) " #1, Wi (a)?™ =1, {1
R Us/U, T 8 2%, T B i a. 42RO TESREE, TIAE
R bne RN Z/p* 2 B U,/U, FRRM 20> of, AT HRE



R S
Z/pZ -7 Uy U,y

l
Z/p" a4 —gﬁi*ui/nn

B T A On D58 H Z,,=l(i_1:l:l Z/p"Z 3| U1=1(.1_1_D U./U0, E
B — AR 0, TS T p=2 JEEH T 4y i,
BEE p=2, MacU,—Us, B a=b (mod8). HplTF

LE AR E X FH
0.;, a: z;/zn—EZ —> UQ/UM

TRE R 0u: Z,>U,, FH-—J5H, A

Ui—évi/UQQZ/ZZ
el {21} 3 Z2/22 Epy—AF. HILEHR
U, ={£1} xU,,

EIR2 A p#2, B Q; W T ZxZ,xZ/(p— 1),
iR p=2, M Q; AT ZxZ,xZ/22, |
iE BAILE o€Q, LI~ HIES, o= p'u, H
nCh, uCU, FRQ~ZxU #MHMEETERT
U=VxU,,
H Vio— LR WU 5 WHaEs B,

3.8. QPEHTE |

EE8 #p+2 Wie—=puc@) L n€Z uclU, [
© MF IR AERER « RS v Fi=U/U, th
MR v T TE.

(FE—##r ok % © 89 Logondro 45 5 (£)=1. DIF
4 7 - P
®AVE (5) o (). )
E KuBMBER u=vw, HFoEV, u,cU,

s 22



B2HPHHMAER Qr=Zx VXU, FHs R T HTE SnR
BB oM BVTiDE. {H R U, ] ¥ T zp m2H zp
Fa i, WO PREAGEWRY T E. ARV EY
T F;, FRES M,

2 OMRp+2, MEEQ/Q2 EHAQ, 2)MF. BEFNR
ZuHEAL p, v, wp}, HpucURHE

/1
| (5)- -t
iE XRBARY,
EIEE QPEHE o=pu B VFHARENRERGE A
HEHHE u=1 (mod8),
iE AERUV={x}xU, ZH v A FHTmESucT,
HHRE Us b PFnE,. B, A 8 A B ad B o Prifg 1k
KB 0. Z:—>Ug ¥ 272, [t 3] Uape 2 E. Ba=1, RMNE
AU PIREEARE Y. FRGEucUREHF T
ROFEEFMR v=1(mod8), FRIEHT FH.
FE OKEHINARSHTIRE X, WAL Uy
BN TEBRETIHTE.
R OHQ/AQIHEN (2 2 2. EERELSE{LL,
+5, +2, +10},
UE XEREE {+1, £5} 2 U/U, R#ETE.
B D T p=2, B2 83.2 PEARE L H A
e, . U/Uy—>Z/2Z, Bl

_ z—1 0, WP r=1(mod4),
s(2) = 22 (mod 2) = { 1, M o= —1(mod ).
m(z)Ez’gl E{O, M z=+1(mod 8),

1, W 2z=+b6(mod8),



peat s @ X T U/U. 3 Z2/22 > LM, T e@XT
U,/U, 8 2/2Z 2 LR, B (6, o) 8XT U/Us 3
Z2/2Z % 2/2Z > LR, $51H, —A 2-adic B4 s BV

FRERMRERMRE ¢ (2) —o2) =0,
2) ZH 8 fiEE 4 £H Q" R QA T,



B =% Hilbert #S

§1. /B 8 # &

EAWS, b RREPE R KF padio FH Q,(H p
ERED.

1.1. EXFRA MR

wa bCE, 4

: 1, MP P—a®—P=0F B ER
(a, b) ={ (2, , )+ (0, 0, 0),
—1, EmM,

¥ (e, &) =1 MAE a1 b XFTF 5 1Y Hilbert 8. B4R, X4
a ¥ b /U FEHTER, (3, B)FRAE. HH Hilbert 5 M
R/ B /B2 B {1} MBSt

Sl Wa DEE TS bo=k(V5). M(a, b)=1§
EEFER BT K WALENHE NE,

MRS BITE cCE TN, MR 2 —ar®—by*=0
A (c,0,1), FR(a, b) =1, W FXAEE, SEBARY,
BX b=k T NEi=k", BRIIE b BFH_KT R B
BERIM—ATHR, BATELCh HTER 2+8y, ®
hy, 2€F, TH & WM N () =2—by®. ME oS Nk, WA
y, 2€k, M a=22—by®, AT KH *—a2®— by* HRE (2,
1, ¥), FRREIH (o, b) =1,

Rz, Ee, b)=1, FEAMH - REAEN



(z, =, ) + (0, 0, 0),
LA 240, HREM 6B R PEHTE. HER e« RLE

+Bym§'ﬁ

&5 2 Hilbert AE5WRETIAN:
i) (a, 8)=(b, a), (g, ) =1,
iy (@, —a) =1, (a, 1—a) =1,
iii) (@, 8) =1=>(aa’, b) = (d/, ),
iv) (a, b)) = (@, —ad)=(a, 1—a)d).
FEx AR, 6, o), b, ¢ FR V" HTE. MRARP
BE 1—aX—Th, RIIBE a=1.) |
E D EBAK. MR d=—a (REMRI~1-0a), W
ZHRB 2 —ad’ by FEHO, 1L, DHERFEQ, 1, 1), Hip
(0, B)=1, XWEPRT i), WF@, =1, HWH 1T A o
TR N 2P, FRadENE ©ad € Ny, ZBEAT
i), AN iv)H D, i) i) Fl,
g AKX i) BEARK |
v) (aa’, d) = (a, b) (a', b)
k53730 i J‘%‘%i’_ﬂﬂ Hilbert ﬁ"’%ﬁﬂ‘fi‘l{’&m, ﬁ’ﬁ’z}i
R TF—F Pk vi,

1.2. (e, HHitH
Rl BXr=RB, RKNEF .
(e, b)=_{ 1 igiwz‘z# >0,
— a i b <0,
BEE=Q,, & a=p"u, b=pv, ﬁﬂlﬂuiﬂlfuﬁa‘p adio
BAEE U, ®RINE
« 26 »



(D= r(L)(2), mspxe,

( 1)8(u)s(v)+aw(v)+£ )(u), m% p= 2

[ (%) #7% Legendre 47 (), 3toh & 3y w 2
modp LHE: U->F, T2, 1 e®) M o) 457

u—2—1 i u=8_1 i mod 2 Fl 43K, W4 — & §3.3.]

EE 2 Hilbert fF5 R Frm B H 4°/F L3RR
MRS,

[(a, D)WL H BT § 1.1 RKRFRAHAR v). 1
“(a, D) RIF B HORE. MR b CF°, RN TE o€l
¥ (@, b)=1, M bk ]

£ MR T%ﬂlﬁmzf, S A BB 1 R B Nk*% " |
MECH 289 T8

iE REWTEL B b (a) =(a, D)EXRWFEE d: £~
{1} BA Ve, BT (e, D) RIEBIK, AT ¢ BB L
B, TR G BT &/Nky 8| {1} Z LRI, daxﬂ:ﬁm
B AR,

T OE—g, B LEFEER Galois 3, H Galois
BRRIZEGE. WLHER /NI MT G, 3HE NL* ja
WA PBE L, XRERRERL"HH A EELER.

SEF 1 A 2 BRI,

Wi k=R £ BRI, R b5 %ﬁ ¥a E—%H
B=E, m {1, —1} BRELR.

REW b=Q,,

S ®oEU R padioify. MAHE

2 —pz®—oy*=0

(@ 5)~{

l27.-



7 Q, hHETAM, WEHE—® G 2 9), #e, ycUTM
o CZy '

i HRE_ES2.1IMmEE. FANTBREANER(G,
z, ¥). IERIVEFAXANMBENEFBER. MEBEAR, WEHE
y=0 (modp), A& =0 (modp). KN 2*—vy’=0 (mod p)
i v=0(mod p) , R TE R BT A y=0 (mod p) fil :=0{mod p),
F& pr"=0(mod p*), B 2=0(modp), X i (2, &, ¥) KA
HHTE.

WAER B EB 1 uE] B3k, L p+2,

BARUALRFRE L o 1 B mod2 F K. Xt F
Hilbert 75 % #RME, AT R FFIBL T=ZMFE.

1) a=0, B=0. BRATEEH (v, v) =1, BEFE

2 —uw® — oy’ =0

AETPRLE modp E(CE—F §2 EHB A 2). HTRAZ
KEBRAFIKE padie AL, LiRMFTLIRFK padio %
EHE22EH1IER2), Mii(y, v)=1,

2 a=1, B=0. RNEEY (m, v)=(L). By

(@, ©) =1, Bk 2 B AR 5D RAVA (pu, ) = (p, v). AT
RRBED (2, ) =(Z). MR v HFHTE RARLBRM, B
FERMH L EUEH ()= 1. (L% =%§8.3

8. )X LRSI A 2~ pe’ — o BERFLRL, T
7%(27; U) = —'1.
3 a=1, 8~1. RAIIEIE

(o, o) = (-1 (L) (L),
0 2 B AR 1v) 2
e 28 o



ey

(pr, po) = (pu, —pPuv) = (pu, —uv),
BB LTI, RIH (, 2) —( ‘;"") i R

(—-,51—=< T

B AR BT B4 2R,

EHERMMENT 2H 1 (NF p*2), MEH 27 LlH
LA, R ANEY (e, 0) BB &M, N TIEHI
B, RBEWNXNBAEPH LR aCh®, WHETR D,
f (a, 0)=—1, WP _FE3.3EH|MIMAR, WA AR

a=p, wBH up, b w€ U, (2)=—1 HHRAIM b5

W u, pERE w BT,
B p=2. XK RFZE o f1 BH mod 2 FsR, A
R & B =B
1) a=0, 8=0, AT LHFIEH
L, R s o=1(mod),
(u, fu)={_1 .
| , .
&tk u=1(mod 4), M u=1(mod8) 5 F# u=>0(mod 8), FE
—MEET e R FATECGEE §3.3 8H Y, TEARNA
(u, v) =1, HEHE_MEELTRNE ut+4do=1 (mod 8), N
FEwEU ff w'=utdo, FTRIKHY 2w’ -’ HRR
(w,1,2), BIF (v, v») =1, HELRIBRE
u=oy=—1(mod4),
WMRG, o, )R —us®—oy®=0 AR F, W
2+ 22 +4y*=0(mod 4),
BHRZ/MAZMPFHFTERLOML A LHHEAKXREH 2, v,

- 29



e HEAAT 0(mod2), XEAFEHBEMFE. HENTR
FEIERINA &, v) =—1,

2) a=1, 8=0, HILFTIEH

(2?.&, ’D) = (__.1) S(H)s(v)+w(v).

BEEIERIEY (2, o) = (=1)“, BIERR (2, o) =1 &4 F
v=21(mad 8), i LABIHE, WREC =1, WHFE>
Y, 2€&y, 27 —20"—wy*=03Hy, 20(mod2), TER
% y’=2"=1 (mod8), M 1—22°—2v=0 (mod8), [HE
- mod 8 FHILERAE 0,1 fi14, fihiEl v=+1(med8), K
Z, MR v=1(mod8), v EFFH LK, A2, »)=1, WmHE
y=—1(mod 8), W) K 2*—22* vy =04 mod 8% (1,1, 1),
XNEVBAUNEAREEE (B R 2.2, FHIMNESD),
TRE v)=1, |

HRBITER Qu, v) = (2, v) (v, v), BERME2, WE
(2, v) =1 HH (u, o) =18, XAXRERIW. FTHHEE
@2 )= v)=—1, Bl v=3(mod8), THu=3=;_H —1
(mod8), W ufle FLUFHAERZE, BOTLIE u=—1,
v=3 5 H u=38, v=—-b, Wk, FE '

2+202— 3yt —0 Rl 2—627-LBy2=0

HAERQLL), FREMNE (2, o) =1,

3) a=1, =1 A1 FiLH

(2u, 20) = (— 1) *WHD+utw) o
i Bl 2 i A3 iv) Z B
(2u, 20) = (2w, —4uv) = (2u, —uwv),
H PR, BRAIE |
(2‘?.6, 2,0) — (_ 1) s(u)s(-uv)+w(-—uu).

B e(—1D =1, 0(—-1)=0, e(») 1+ew)) =0, MG LR



HHMIRER e @e®) to®) +o(o), IREHTERL
M AR R ¢ Mo HRAS, B (e, 0)ERKHER. T
IR, RBRERETHE M, 20u=1,6, —1, —B}EPT.
FELE RNA |
G,20)=—1, M (-1, -D=(=1,-B)=-1
E (e, DFTRER(-D, {la, b1 €2/22, W
la, b1 b°/k" LBUET Z/22 I HNAHS, HE &=
18 BXE T BRSO R
AT E=R, WEEN D).

XMF b=Qy, pr2, BE {p, u}, H o7 (5)=—1, W
' 01
p-——-l(modé':)ﬂﬁﬁiéﬁﬁ%(l 0), % p=3(mod 4) WX #EFE X

HF b=Qa, B2 {2, ~1, B}, WakEH|010
| - 100

e
)

§2. B4 #H R

AP Q R TR LUREI SR Q, A B, R
a, bEQ", RATEL (@, b), Fil(s, b). S HIRREAEQ, Fi R
ot % Hilbert 5. RATE XV B2 kBN L4 S oo
FHBOES, HAER Q.=R, FENTFHA o€V, QE
Q, HEEEN,

2.1. BRAR
18 8(Hilbert) I a, bEQ®, WX IJLEFH vEV

031 .



19% (a, b),=1, 3}HH
1 (“, b)v"l-

vE}V

CILEFRE oEVBRE. ‘V AR THBEAN 25
HAETE”) |

if BT Hilbert A5 RNEKR, NTR B cHbd
s 1 A ES RGN, ESMEET, €81y
(e, b)), . BRINTER

1) a=—1, b=—1, ﬂ!ij(-—l, —1) .= (-—1, —1)g= -1,
MY ptoo, 28, (—1, —1),=1, RiFH N 1.

2) a=—1, b=1, 1 HEHK. WP I1=2, Yt FHA0EV
B4 (~1,2)0=1, MBEI#2, WY o2 M I KH (-1, D,
=1, (=1, Da=(—1, D);=(—1)*®, FRRRSF 1,

3) a=1l, b=V, Hep I fil R EH. WRI=V, ArE
2WAR IV RIS FEAN o€V F 1, Do=(—1, Do, K
THS R EERZREnRE. wR 50 SREESAY
2, MY v+2, I, VEd, RITEC o=1, T

(l, lr>2 — (__ 1) e(l)s(!’),

¢ =), an.=(3),
B KA (B § 3.3 23 6) RITH

(Ll)(_:_) = (= 1)),
ATTRBIEF L, BRIV HH V=2, MK 042, | BHBRA]
;ﬁ (1,2)0=1: ﬁf{

(,2)s=(—1® (1,2),= (%) = (—1)«®

REFE—FES3.2EHB, WRB Y 1, XM 52/ TiEH.

¢ 82 -



3 FHRARARESNMTFoRERE. EMELEE
RETMTHESE, MEA LR B - IRELRH EEV
BUR B 2RO R AR R ).

2.2. R4 E Hilbert FENHFRBZHFEN

EEE F (@) B Q PREECVERE, M (80) ier,0ev
E—ANHEE Bl e . HRE IR -1, ITHEETE
s CQ", fia, )o=2=8;, (F—e€I, v€V), KAEFZHR
TRERGFHE.

L) JLEFEN e, WET 1,

(2) g4 iel i’-‘%lﬁugec.u*—-l.

@) MBI veV, WHELE 2, € Q) i (a1, %) o= 84,0 (Ff —
Pe€l),

iE DM@ PEENEESHEHR MR KLEHRR
BRI (B z,~2),

NIEXERFRTHE BIIEEMT =434,

SIEI(FEFAREH) Bai, ) Gn, Ma, -, my B
#H HAmHHELE, WEEEBE o BG4 ¢ HE a=u
(mod m,), o

E BmEE m 2, Berout FEFHIEWBS

Z/m& —>‘I:! Z/m
R, HibpiEsim,

SIBRAEEEH) BSEVHARTES. WA

Binih).



i HATLMERY K S, BIOIWLHE
S = {oo, D1, 5 Da),
Hip BARKES, BIVVBEBIEH Q ERXxQ, x-.-xQ,,
PRE. B’ (0., o1, =, o) BIEBEP— S, RAIRIERX
TREQRME R, FTURMBEZE, RITYE ac€Z,
(I<i<<n), BAELBEYX B4 >0 MGABEH V>0,
FfE €@, |
| e—2.| <8 HH ov,(z—2z)=>N (A<i<n),

WEE L RTF m=p, THEE %EL, v, @o—2)
>N —1 9. HER—BHK =2, #g 56 nIEE
BB~ A TSR ER). Blla/s™ 0L, m=>0) WE
BHEERPHEE (XEENY m—>oo i} ¢">0),  B—¥
u=a/q™ 4§

|20 — 2w t+upl--pY | <,

WHEBE v=20+upl--pl B PrEHRK. -

3138 3(Dirichlet ZH) M a Flm I TR HH>
L8N, WEERF S B p B p=a(modm),

L EHBESAETSH. RATURHEXRG RIS

S HMEERER,
- REEIEE4, 2 () RET L1 HBNESHER
REHQD), @MB). ¥ a RUEA RN EHTZE, R
HEBEFRHN a IREHK. & S HV T, H oo, 28/
o WRETHWR. & T={EV | HEICTE e ,= —1}
BRI REHRERY. BNSHREELE,

1) SNT=g,

o a= 1!, m=8 JJ1,

€T ]
e 142, 00

o 34 -



BExSNT=0, B#a MmEZE, HH H51HTHEER
¥ p=a(modm), Hd pESUT, AL v=ap HH B
B, B (@, @)o=24,0 H— P 4EI F0EV,

ME vES, HT SNT =0, BRITH eoo=1, NTHHEBIE
B (@, D)o=1. WP v=oc0, >0 PHBLR. MEoNE
¥ 1, RINA =0 (modm), NTixf T 1=2 % s=a*(mod8),
MXFI#2H v=a’(modl), BFHNy 2 il a ¥ l-adic Y,
XEH R Q PR FEHTE (WS -%§3.3), FRAE

(ai, m)vtl. .
MR o=1¢S8, a £ l-adic Bfi, BT I#2, RINAE

(@ 0= (%)™ (xt—w @D,

WA 1, MR IET U {ph, o f Ladio Bf, T4 v(s) =0,
M EEAREYW (&, )=1, B—FHERINE &,:=1, XE
Px gD, mRlIeT, ®i1A v(o) =1, 3FH&HB)FEH
e m €Q) (o, @)i=e HTF—W €D, HMTHES
ei=—1(HNIET), WIVAF viz) =1L(mod2), AT

@, 2)=(3)= (@ a)i=e,: (H—HIED).

RETHEEI=p, XTHEASRARNFREARE
.
(ah x)p=H (a'i: x)v= ” &i,v=E4,p,

O Vo 1y

XA T SNT =0 M5 T 28 4 .
2) —iER. | |
O RfVEE, QRETEELRQ WHTR, AEo%
§3.8, H15|H 2, fHEE 2 €O HHixt T4 vES, o'/z, £ Q
ORI, RN, M 0 €8 WA ~



(Gt, ) o= (&, Tp)p= E¢,v.

TR o= 810, 2o, BEEH (o) BLFHREH Q). (2
M3, 3FHF veES, Wn.—=1, AHEFEKN DAHNEE vEQ”
EENEALCl FMoeV HE (4, ¥)o="10 MESL o=y,
B o BIAT FER MR,
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gmE Q,mQ kH XA

§1. = ®k #®
1.1. EX
B AR T KB — & (W Bourbaki, ¥, 5L
ﬁ’ 3) n04)-

el BV AXEBF A LK. BHQ VoA
V Epg k%,

1) Qaz) =a*Q(x), aC A, xC€V,

2) B2, Y-Qa+y) Q) —Q(y) WK LR,

BRH Y, QR TR AT, RIBEE

A NBE <2 WM X—F8. X, 4BV Z2i-m&
ZH. RIOVBETHEHEERREY,

R4,

2ry=51Q@+1) —Q@) -QW)}.

BT F R 42, ATIXREEXE. B, 9oy B
V B ER, mMeS Q HESnH. s
EZRBMSHENEUR Z A —F——X N (FEFIE2H
B R B S A W)

RV, QMFV, QYERFA M, KEBRSE f. V>V
BAERMNT,QBEWV', Q) b A (REERZ), B8 Qof
=Q. XRE f(@)f @ =z-y(WFAHK 2, yeV).

“RBRERE, B iwam itV H—HE, QX T4

s BT o



HAERER A= (ay), HY ay=ere, ?%X‘T%ﬁ% i
s=2xe =V ':F‘J_ﬁ%, i}
Q@) = g] Ay,

XEW Q@) BBHEENLTRT 21, -+, @ FTRE,
MBRA—ANBER X YR (e), BK QX FHH—
HAEMNERER A= XA'X, B 'X FR X R, B,
det(4’) =det(A4)det(X)?, ‘
XKW det(DERT —AMETF (BER P ER) S ETLBE
B, WENQKAZR, it dise(Q), '

1.2 EX %

BV, QR E LRH—A KK, V HEATE 2, vk
HERIERR, M o-y=0 b H* BREXTV WT8H H W
LWAERFHRNES, ERV WHRTER, BRV.A
Va BV R TN, HEANYEZN, MR V.oV, Wi
R o€V, y€Vy, S H 2-y=0, -

V EEERZAN VO MV MET SR GBT EM),
2% rad(V). BHIH4E3 (codimension) B fE Q Rk, 1
R V=0, RAVHE Q RIBIE, XEMN Tk Q WAZIKRA0
FEXFELT, RIVEHHIRE RER B/ TR,

BRURV (RRFEN, 24U HUKHE. X4 qo
V>URIMTHER. EHEA €V H4—44H#HH e
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V =Us®- DU,
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18d (U) =1ad (U®) =U N T°,

ZHRMU RSB © U Bk, 3 EXR V =USUC.

i) MRV BT IER A, ﬂﬂﬁﬁ"?é‘l‘éﬂ?
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EXEG —A_RENBEEHTA ARG TE > Fy BR
Ry — 43, 3 H o y+0, EHRIL AN FE.
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BALK. TR ool & (8 ._

P=ke,®ks, 3H P=keiDhsh,
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RILERATE h e WESIHEH © 240 3 H
&£ — (e1+01) /(eae3),
XEZHRH 2 EAME. R B ESH AATE, ROTLL
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&V B, £ H EAESEE, Bk —2. #1T
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FH o1 ¥ s MR oTles ZJ5, BRIITLUBE s £ U, LX1HE
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X o, W o BIE B R

£ EBASKENFHARNNN TSR AERBNER
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i WATERZ B E AT LY RSN 8 R,
BRI E R SIZE T AT80 E A3 E B T,

1.6. iR
B @=RaXi 2R X X, Rk ko ARG

WA, % 6>5 B, BRAS ay=ay, T A= (o) BXHRER.
&, HM#ES f (RESE”R A)HEELSH K,

EXT FAZRE 7S RERSMNE, WBENK
X B ) Y B[R] 44
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EANBEXMETFERNZE (LS 1.2 EX2), Ko, RIE
FH—)BR 9 REBER f-9). XEF—BERHHT.

EX Y FER KA f (X, Xa) HERNME = K

X, mMERMNA
f~X1X2~X¥“‘X§.

CXEBREXN N KB &, £)ENHTME, REX 4.)

BRINHFKE f(Xa, -, X)ERTEeCh, MBHE
sER, v£0, {f f(2) =a, 54, fEROS NN K
BafE2RETE, |

GBS MR FIEBAIEERO, W ffotyg, Heb
fa R, TEH f %% b PG nE

DR 3 BRI RMBR, |

2l #Hg=9(Xy, -, Xn—i)%#aigﬂ_fn:fﬁ(ﬂﬁﬁaek"
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- (1) gFERa,

(i) g~hiaZ®, Heh R n—2 AR KA.

(i) “RE f=g-+aZ? £ O, |

if BR3AE=0). B2, MR g FRe, WNKTF g8
ZHRBYV AFTE e, Foo—a, WHEL H FR e HIEL
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WER o; BEF 240, X0t g(@a/2, -, Tia/2) =a, F R (i)
=> (1),

%2 PoMhRBES1MENERLE, 4 f=g-<h,
00 5103 1 R O I 45

(8) f#RO,

(b) HHEGER", i g Ml b HEFR a.

(o) #TEaCh*, tf g-—aZ® fl h—aZ? HETR O,

i HEINSASHEEDG @), BHED)=0)E
BRI, RELRMEHG@=0). fHEEAZETUS
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BEY BFHBR_RE, WFLE a, -, 6.€h,
f~ay X34 +a, X2, |

FRIBR a0 I TH ¢ WAK. FHBRET v f KA
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B, Witt SR ARTHERB FEHM BEE R,
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Rk FEEm4ER. ]

1-7 Fa ..t—u\ﬂ

BHp+<2 NEE, 9= Fp 2% Fag mﬁ%(ﬂ.%-—*
E§1).

wEe4 B>2 CGOMF, L RBERF,F)PHE
JCE.

CiF BEMEINRL HBIEHSTEMN KB LR
0, X {EX Chevalley EFHMEILEL -H§2PELUEH
g7,

 BEFANEHAH Chevalley FR/EMIEVXA EH, B
L EIEH, MFE e, b, cEF,, MHE

(%) a4+ by?=c

(. R A={ar® | sCFe}, B={c—-by’lycF}. B AM
B¥g (g+1)/24wFE. TR ANB+0, NTTHH (O K—
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o RELRBINER F/FE? RABWATE (% ¥§3.1),
waec ¥ R—1EFHITE.

SO Fo L#kn WEBAERALZKHBENT.

X34+ X2+ X2 KE Xi3+.-+ X2 +aXi
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§2. Qy iy

FeAA R (§ 2.4 BRI p REK & 7 p-adic IR Q.
PR kR b BB, T IRE R
YE R B .

21 BAYATEE .

BV, Q Aok, dQ) RERANR (B L
B/ R TE, RS 1.1), MR e= (e, -, e RV WEXHE
HHA a—ere, EH |

a(Q) =as--a, (EF/E?),
(FERMNE W & h—TERME nods*® ZFALH F—
FRER.) |

REULRNERZ—T, MR a0, bEF, RNEHE=H
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s(e) =1 (@, o).

TREEHs(e)=x1 MHe@EV, QB FTER,

EES Hele) SENE e WXL L.
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ALUAMB S WAL, BRE-ZBEREHREEV ff
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B 4@ —ar---ay.
204,
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B NRSFELZBEZREN
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BfZENRHRTE,
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Bl &) FoHBENA/F? PREEAEN Y, Bk
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3, WE p=2,
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iE a)EEZE3 3PN EIEH. DEE =1 EEBR
B, WEa*l, FE O (o, O K E/EFPBF{L1} 2 BB
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iv) nz=b, :
(Fr b, TR >0 W KEHFERO0,)
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iv) n>=4,
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BIAERANEI(H=—1Fe(H=~1. RiIk, WP
d=—1,e=1, /MW f=X*-YL MR d+—1, WHELE«CE
i, —d)=¢, RNWM f=aX?+adV?,

MR n=38, MWW aC k" /F**, a+—d, B LEFED



0, BE—AK 2R g, 8 d(g) =ad, s(g9) =¢(a, —d),
TR oZ+g BIAFK. T o=241FE, B
f=9(Xy, X5 Xg)+Xi+--4 X3

BRI n=3 WIHIE, K g IR ERNAL R,

F LLUNFRRQ LB —RABIREH, N
(4, WMRa=1, p*2;
8, WHEn=1 p=2
7, MEBn=2 p#2
16, fMiHEn=2 p=2;
8, WMHE n>=3, p*2;
L16, WE n=38, p=2,

iE HFEEZpF*2/ d(f) ALIR4AAME, Xp= 25‘]',
d()TTLIB 8 AME, T s(f) RILABR 2 44,

N =1

2.4. BN
BANLTHEBER Ffo k8. W43
feXit o+ XY~ Y2

Kt r fil s RIFABHOEH rts=n, (r, s) KBTS, W)
fEf ISR, MBrRs=0, HUR fF RAERFERIIK S
HEZKE; RUER S IR B KB XHE f #5750 iF
®.

%ﬁﬂéa MEEEXRER s(f). BT

(—1, —1)=—1,

BH
j JPIRICSS: 1, I s=0, 1(mod4),

s(N =1 {—1, MR +=2, 3(mod4),
mH

a 58 »

a .
=y AN o - MG



,mu)q-l:*(' ~

TR

iy

, 1, MR s=0 (mod2),
d(f)=(=1) ={—1, & s=1 (mod 2).
RIVEFR, (N e (F) BWANRE s By mod 4 MK APT ¥ .
¥, mBE <8, M d(HFie(HIRET f BIFHMK.

BRI UBEEH M=o RERZNT R EEHRD
(BEEE, EfMES BEH T Hilbert {45838k, W
X—RWBATUHT R), BRE iv) BLoREAREE A,

§3. Q EAM—_®H
TEHRZEHN _KENEENBET QIFERERLW,

8.1. BNTTR

REZZFI 2R, BRIV EXRHEFRESHE ool
BIHE, 4 Q.=R,

B fram Xi+-+a, X, Bfe ZRE, RIVEESWM

a) AKX d(f) =a1--a, €Q*/Q",

b) foeV, 35 QA->Q, THERNKE fF ERE Q. LI
“HRBERINBBELER fo. [HLOBARBERIBR ()M
&(f). BR L) RIS EERES Q/QV—>Q7/Q7 £
THRIZ., RMNE

() =‘I<I, (@, @50,
FHRARNGE=2=§2.1, FHIB/HELE
Il eo(f) =1,

o) LUH f WA SE(, O fFHX—4AFER,
A BAZER W (f), eo(HF (r, ) MESf KRBFE
B4, | |

-

* B7 »



8.2. MYKRTHY

E TP 8(Hasse-Minkowski) f #/R 0 R BEHRIFEN T
BNoclV, B, HERO,

(BaiER, fABR BANAERMLR fRLEFR
WEA.)

iE DEHEBRK. ITIEBRESHE RNESER
WMT IR,

f=a X7+ +a,X;, a€Q,
S BR arf, BEILBIE ax=1, BRIV HIHREE n=2,
3, 4 F1=>=b.

i) FEn=2

BAVE f=X1—aXi, HT f-FR0, INiiae>0. 1
B e Bl

a=];[pv,(o),
W fo AR 0OX—HEHY a K Qp BEFFILR, TE ow@H
BE. HtEN e R QPPHILE, N fFERO,

ii) %7 n=38(Legendre).

BIVE f=X1—aX3-0X; HTaeMdHRHFR—4
THRT, BNT# e, dBMELFEHFHETFHER (&4
Z¥ p, v(a) M v, (0) ¥R 0 B} 1), BALBE el < |3].
RENEE n=|a|+ || HEFHME, R n=2 BRINE

f=Xit X3+ X3
AN f. BAIERO, BB Xi+ X3+ X5 ¥ribpi. WER
XBET, fBERO,
HEE m>2, BI|6]>2, ¥ b B,
b= +p1-pn, ‘
KB o ANPARMEE. BoR o hE—4, RIVE



B o B modp FHTGE. MR e=0({modp), XEBRN. &
W a f& p-adio Hfy, BB, FE(e, v, 2) €@Qy)°, &
22 —ax?—by*=0,
A BH(e, v, 9 ARFRE-H§2.1, 48 6), RIVA
22— az?=0(mod p),

B ML Rl I, 05 2=0 (mod p), M 2=0 (mod p), F & p?|by?,

BT 0p(0) =1, ATl y=0(mod p), X5 (2, 9, 2 FFEX—

FLHEFE., TRRINAE v+£0(modp), XKW o & (mod p)

YrHnE., REENZ/Z=]12/pd, RIVES o & modd
Yoim#E, R GaERS: My, &

; t2=q-+bb',

RAMEFLR ¢ 45 1] <[b]/2. ARK b ~#"—a FP] bb' 2
P (V@) /b B, R b—Q R Q. HUCRATHES (R
HWARZEGED, fEETRRNONARESES
fl=X%—aX}—b'X3
RO, $5i, EHA Qb F BR 0, HARNE
b= |55 <l ri<ipl s>,

g0’ =0"u?, FH b, whBHW L RFFET. NWH
pri<iel. HEHABRKRATH S =X1-aXi-0"X3 BT
BENT S, ATEEQPER0, At f 7 Q hii R 0,

iii) 14 n=4.

g f=aXi+b6X3— (cX3+dX3), 4 o€V, BT fu
A0, R#ES 1.6, il 3 MR 2 THFE % €Q, # o, AR
B aXi+bX: M c Xi+dX] FrER. HEH 6 R i) ¥4
(ERBATUAT Q.~R), XENTR




(mv: —Qb)9= (a’ b) v (ﬁq, —Cd),,= (G, d)v
Gt FEAvEY),
T 11 (@, 5)e=IT (0, Du=1,

BNWUNRE=%§2.209 28 4, HHTRAFE «cQ’,

(&, —ad),={(a, b)y, (2, —od)o= (¢, d)s
| | HEA vEY),

G Q. PR a X140 X3— 227 %70, ATTH EATAIEE
Qi ERO, TR2%EQPALIM aX3+0XE iR, [
FER R T e X3+dX3, HLEPS f 50,

iv) & n=>b, |

X o Fgy, ¥ fidk

f=h—+yg,

Hp h=a X+ a.X3, g= — (e X5+ - +aX7),

LSS HV TR, B, 2R

{pEV | FEEA =8, i v,(a) +0}
FraEf. XREBE. ©veS. BT foERO, MNHHEE
a, €Q;, B Q, PRERINHE - fl g iER., TREE
#HEQ, (A<i<n), |
g h(2l, of) =a,=g (a4, -, o)),
BE QBEHNTEERITFRAE_E$3.3), FHEESR
BUE=E8§2.25/H2), WHELE 2, 2.€Q, #1545
a=h(z1, 23), .

EH a/a, €EQ? T/ vES), REZER fi=all~y,
MEvES, ¢ Q PRRK e, HT 0/2,€Q2, NI EHF
N TRAEQPERO MEvES, g2 EZHK —as, -,
—a, ¥R v-adio B8 ff, B do(g) i v-adie B, THHTF

s 80 »
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42, BA1F eo(@) =1 (XALIRE_HE§2.20H 1R
2 LI % Chevalley FHM M), ERAFHEET, f1fE Q. F
HFERRO, HT fi BN n—1, FIAHABERTH fEQ
HERO, ogAEQHPERa, BT AERae MNTfERO,
e T & A IE I .

£l RecQ WMifEQPERRcWAELGR EFE
g4~ Qo FHER a,

W B EHER TR aZ%=f Biw],

# 2(Meyer) BB _RBXROMAEBEFHRE
ARE KB (BIEAERFHERO0),

i HAHERS, XN _KBEEAS Q,HIERO,

238 4nalfHEk BHiEkn=3@FEn=4Md(f)=1),
MR TEZE—AZH fERA Q pHERO, M FERO,

iE BiEtn=38 HBEHS fAEQ, PEROMHAEEL

i3
OF (=1, —d())e=12s(S).
HEWH e.(H R (-1, —d(H)  HHRFE=ZE§2.1 iy
BAR:, HETR, MR FERTES -4 ZIKLEE
oYL, FE (e M TF2Ho WML, B8 iaf &
A0, ,
Bn=43Hd(f)=1LHaILIFHEEE, RATEES
Ao MR(—1, —Do=2e,(HET.

F D E#Ee=2 MfERTERAZAHEEQ, F
HERO FHABEARZE WAL EACGENR § 4.3) v LHE
Bf#ERO,

2) BHESAREE ARE=3NFRE MK E. Sl
Selmer {EBF T, H 8

« 8t -



8X*+4Y*+52%=0
EEA Qo FHA VAR, HEE Q HUERR.

8.8. i

EEY BfASEAQEHNWAZKE MRS E
Q FEMAEREREEIESA Qo L5, -

i BEEBR. NERSHE RMOM AL QKB
#. MR =0, WEEFHABIER. TUWHIE FEaecQ" T
B f Brn, ATTHRAT8 f TR R(ER SR LD, BILRAT
B f~aZig, f'~aZig. RE§L.6 HEHE4, RN
HE eV, EQ EH¥E g~¢'. HAHABPBRTHEQ L
g~g', \it f~f',

F B, 0@, NESFMFNHGTSE WFASF %
Brivs EBESRGR.

alf) =df", (r, 9=(0", &)

FHEMNEAA vEV HH  eo(f) =e(f).

if BFXE, XEREEREFNSEE)Q L%
. |

X ABBHI=I(S), so=e,(f) Fl(r, ) REBEEN,

ENEHRNT—BXE,

D) MILEHAR €V, 8o=1, 3% HI] s,~1.

vEVY
(2) ¥ o=1KHFr=2Td%EQ,/Q* 2% d,— 1
B}, # eo=1.
(8) 7, s>0TiH r+s=n,
(4) d.=(—1)",

8(s—1)

(B) s=(—=1H" 7,

e 52 »




Rz
. GET Bd, (8r)ver Al (r, DR LRX R (D)~ (B),
MELEQ Fiin —RKBAEAZERAd, (80),cr Hi(r, 9,

i n=1K B,

ik n=2 4 ocV, H Hilbert ﬁ%%ﬂkz_i&iﬂcu&%
#(2), FIEHA 2,.€ Q5 i (3, —d) o= 8y, HIIRH D)
W 2€Q, FXENvEV HE (2, —d)o=2, (=
§2.2 8 4), Mo X"+adV? BIHPIR,

R n=38 &

S={veV|(—d, 1L=—%}

XRHRE MBS, EOQ/QP HB—AIMAEK W ARET
—d B2 R—d, FIFEECE(E=&§2.251 2),
RITEDHFFE cEQ", HTENvES, cHEQ/QHZH
Roeo. HETPHENAGFER2HE g ME

d(g) =cd, &.(g)=1(0, —1)e8a (WfFAVEV),
B f=cZ?4g RIRPIR, [HESE <38, RINATELELY
WA R, BNEEG), @), G)FEBERd. M s. BEH
#.1

4 n>4 BERIIY 0 B, L& r=>1, FIFHARBERT
BEHE -1 KRR g, EAAERAD, (85)vey Al(r—1,
$), B X*igRAPTR, ¥r=00, BRNEASEEHN
~d, 8,(—1, —d), [0, n—D)Fj—fin—1 KA, L
~ XL R ITRBTR.

iz ZAEE B

]’n M p RIEE M, BATR & p M HEOM, IR 0 £ 2 |
_F'Ifﬂf—?f(ﬁ X%+"'+X‘: ﬁ-f‘j:\! Epﬁu%ﬁ&iﬁf@& B, o, By, gt



n=ni+.--4-n3,

BB (Gauss) —AEBBE=ZTEFHFEOTNTERGEZEREE
FoRK 4°(8b—1), Hilta, bEZ,

(Bl 4m, 0 n REAFHEEIT S n=1, 2, 3, 5, 6(mod 8))

i TR ne0, K4 NHBRLG-D"ENTH-—n £ Qb
FHTEME-E§3.3 M4, BEKNE

SIBA HaecQ", Mo Qi LIFERRE =X+ X3+ X3 W7
ERHEAN >0, 3} H —a R Q fFEHTE.

iE BEEESHARL RIBHERLE RAFE Q, f £ 47
DR a X—FL. ROBEHLHEMH >0, Z—HH, BEFEH
d (e (HEF L IMEp+2, RINE

(=1, =dp(FNp=(~1, ~1),=1=¢,(f.
HHHER6NRTAEQ, » f &R ae, IR p=2, HITH
(=1, —da(f))a=—15¢e2(f).

B EARE—ARTR S EQhFRee # QA2 Hae+ -1 —a R
B Q¥ FH k.

RERNMBIN Q@ b FRIER] ZhFoR, XERATRSIE.

5178 (Davenport-Cassels) i £(X) = 3 a, XX, REE K,
(@) HEE RPOT R AERE . A TR E:
(H) T z=(21, -, 0,) €Q7, HH y L,

flx—y) <1,

MRFEQDTTURRNED, Ik £ ZHBFERIER

iE R o= (2, o, s Y=(y1, -, y)Hy Q@ BFHATE, I
zy FrNH Sayty, TRz z=f(2),

& QYA n, WELER >0, § Pn=x.2, Hth
xeZ BERXFht Mo, ¢ ABRAME, BRAITBRFIUF =1,

HBREFEE, THEE Yy €27, 4

—f—=y+z, zz<<1,
g aee=0, M 2=0, 1 - HBR¥. BT ¢ WHME, Toi=1,

s 84 »



AR 2240, RS
a=y-y—n, b=2(nt—zy), t'=at+b, z'=azx+by,
Ma, b, t'€Z, #H
x' &' =a’x-r+ 2abx -y + by - y=a%n4 ab(2nt — b) +b*(n-ta)
=n(a%?+ 2abt+b?) =t'*n,
A
tt' =at?+ bt =ty -y —nt?+ 20— 2z y
={y.y—2tz-y+z-x=_Gy—x) (Qy—2x) =t3z-2,
TR ¢'=tz:2. BT 0<z2<l, BNE O<¥'<t, @5 ¢ WOR/ME
187 E, WoiER 7 5]#8.

ATUHRERE, AERFRER f=XI+X+ X3 ME S H & 4
H). (xR BRL: IR @, o, ) € Q% HATH s, v, vs) € B,
i lz—y | <1/2(1<i<3), TRHE 3 (@ —y)?<3/4<1,

# 1(Lagrange) ®NIEEREIHEMEAFEIHEIA.

E & n>0 HEH, i n==m, Hib 4m, FEm=1, 2, 3,5,
6(mod 8) , M m B =AFHBIFLL T » IRR. BRIEE m=—1(mod8),
TR m—1 ER=AFIHORA, XEm 2 A 5 M, W o IR R,

R 3(Gauss) [ANEEBHE=T=ABKZMN,

(rm=mpsrmrmny 20D ey, s mes.)

qu &njbﬂzgﬂ. ﬁ'iﬁﬁﬁ:}: 8ﬂ+3, ﬂﬂﬁ&ﬁﬁ &1, Ta, T3,

i
z?+a3-+-23=8n+3,

FREH 2+ xi+22=3(mod 8),

BR Z/8Z vy T HTERE 0, 114, NIMR Z/8Z h=AF %
FTEZMET 3, NFTSHRTET L. XBEH . HESE NEWY
B 2my+1, B om, R, ®RAE

H my(my+1) 13 ' o)1 N
E“—?—-g(gé?mwl)? 3)—-§(8n+3 3) =n,

¢ §5 -



FRE FHAXH 198" XE

§1. Bi & 4 8

1.1. X

B n>0 ¥, RAV T H ARG S, RN,

SR EREBnyHAXHHE (MHEKT2ZY), RE
AR EXE—>Z, (s, v) oy, EH

(1) AW vy EXH E 3 Hom (B, Z) F i FELER
.

fvﬁlﬁﬁﬁ%ﬁi‘TEBﬂ%# (i, Bourbaki, {t¥, %
NE, § 2, M 8).

(i) R (e) 2 Ey—HET ay=eie, WIEH 4= (ay)
MRS TF 1, _

WAXNEE, BeS,HRAMARBRMGTMEURE X, X

RHER BB’ N ERREFIN S= LS.

W BES, B¥ ot oot BRN L LHTRBIL
BUEELL §$1.1). MR () & T —HIET o=,
MR f (@) =00 HAR

f(@) -§a¢ﬁ¢2’5= E‘] au; -2 Z; Uiy, Ay =€~ €y

S, ERESPFENATHREREEE. FAAHNK (B
det(ay) ) FTF 1. HMATE (o) BEWREEMR A= (ay) 2
‘BAB, ¥Hth B€GL(n, Z2), WA f B 5, XEKFHTR
(o) TERR B MR HERE. MHBIRNARE ST F 44,



(ERXREREF Z L%, TR RFEFRYAER
bRy EREE.)

1.2. SE8yis®

% B, B'CS. Ul EQF #75 B 5 B (I, H it
TR B 5 B XURERSE BRI, HIsE ST % (W Bourbaki,
R, BAES L, n°8),

(z+2') - (y+y) =2-y+2'-y (v, y€EE, o, y € E),
MR BRI, XA BN Y T &gtk O MIEX
A,

A1 7T L Lk BB EQE' 5481 A™E(), Bourbaki,
R, FAES L, 0°9), HARIMTAEEXEES,

1.8. X

1.8.1. R EE€S,, #¥ n M B HEL, B r(B).

1.83.2. { ECS, Wi4V-EQR EEZHNZT %N B
AR B 2w, W Vi 2 o2 ny BUE LR BECr, 9
(EHES2.4). BY

v(H)=r—3
mE E sz RINAE
—r(E)y<z(B)<r(E), rE) =v(B) (mod?2),
ERWR 7 (B) = +r(B), BUR 20 RERFE, W E i
RER, B E MERRER,

1.8.3. ExfF—@% (0 A B SR T R84
B L, 2 (o) BB RAS S SR L det (X X) =det(X)?,
Hop X R Z BwdsER:, WX REARET £1, W
PHET 1,

« BF »



E Wy ARt R d(B), RINAE ¢(@) = £1. qiR
V=E®R
RS ER @), MK/ BR(-D, BT dE)==L1,
PNTIEE X1 UNGa W
d(B) = (~1) "

1.8.4. ® BcS, ®AITFR L ZMEERY (S /R TR
H), EES ERESM KRB NERBEMY. mBLU A ER
HE R E LRERE, XU Uil 4 X axE
HRBE.

WR B ARBERY, ERE R ERE TR,

1.3.6. # E€S W4 E=E/2E % E % mod 2 k. iX
AW Fo~2/22 by r(EYRMESR., ABWZE, Boy
HEFEXTH ey, BAMKAIFHAHRY £1=1, &
& AH KB o o Lm0,

@+9) - GHD) =Fe BG4+ 2= 5§,
Bt R B e m e, HR e i z-y LBk, BE
YT EBREMBZ LEH. HLRITE Y, FE—/EN
FEuCE, 5
wx=gz-x Wf—4 zChH,
WuRFARE 2J5, B2 mod2E M—EEuCE, 15
Uez=g-o(mod2) (WN—YJas€ER),
BB veu, YR v R v+ 22, W] weu PR
(u+23) « (u+22) —uru+4(U-2+22) =u-u(mod 8).
FRuuEZ/BZPRSE B RER. RINETIER
o(E), IR ERE AL, WK z-2 /B (Bem s, oy
RIZER), BRIV LB «=0, W7 o (E) =0,



1.3.6. B p WK, 4V,—EQQ, N F 28 R
Z 5 Q ZETIAEI Qo R %0, B 4 0
§2.1 s BV, MORAER o (V) = 1 0 B ) KA &
RAVEEIEN e (B). 7T LLEER,
g(H)=1 (p+#2),
e2(E) = (~1),
o j= 3 @B +r(B) —o(B) - 1),

BE®Z, RER— BB 1 (p*2 1) SBm 112 (Y p=2
B B S, B IERER, iR EERA AR, B
MAEHIHALK, BEEHATESESE GBI J.
Cassels, Comm. Math. Helv., 37, 1962, pp. 61~64),
1.3.7. 4 Ky, E. €8T E=EDHE, W ERSII%
HeE f B # RS I Ry, MAEA
r(B) =r(Ey) +r(Hy), () =v(F)+7(H).
o(H) =0 (Ey) +o(Hy), d(&)=d(ly) -d(ly),

1.4, —u{FF -

141 RATEL T, A T 5 937 280 2 3 I B4R 4
oy F—oy. FHARH ZRAHN +a A o,

I s W ¢ P ERS, RATEL T DeL_ 57 s 4 L.,
5 LB, R RSN Sel-3el RABA
AR N |

r=s+t, T=s8—1, d=(—1)), o=s—¢(mod8),
BT FABIE, 0= O, 025k, BT O 25 1%,

01
1.4.2, &ﬁwUﬁ%Hﬂﬁ%(l 0)33(&9 S HIEE,

s 89 »



HEAM ZRAN 2w, U RBILAKR, HBE
r(0) =2, z(0)=0, d@)=-1, o{)=0.

1.4.3. B hHEEY, 4 n=4F &V JEGHEDR
B Sog, W RN @, BENKENH T HBAE 4
E,=2* REMEFERNV Z T8, RUBV FESH
XMEER N E, 7S, FPJTS?, ERIBTF Ly, & HiN o
ZFH, ¥R z-2=0(mod 2) (B Z4,=0(mod 2)) #2455
Feoe Wl RINAEEE) =2, & E L E,

(3D
FRERR V 2 FE. W2 € Ey (F n=0(mod4)), T
et By, T (E:E,) =2, XFILE 2= (2) €V, flicCE Ry
RERHERN
204€24, 2,—a)€EZ, ‘z"}m‘ezz,

FRAY o-e=+ I0,€X,

MTF ee=h REWR ooy £ F LEEMHE. 5, BT
(Eo:Ey) = (E:Ex),
WT E HBIRET Eo o515, 8% +1, Bl Wi B
B Su=Su HEE, RIVEEIEN L. MR b 8%
n==0(mod 8)), M e-e=k KB, X SHN FEA2C€E, oo
BAHBE. EHYn=0(mod 8)R, I's &% IT K. RITH
r(Lsm)=8m, (1 'sm) = 8m,
(L 'gm) =0, d(L'gm) =1,

Do MWK S, J5G 240 4 5T £W o€ Te ff 2o2=2,
W15 () 7R QF BOATHER:, 3K 240 4~ 8 %

LRl 3, RAE L §6.5 PREIES, tE N2 hek, U {z¢c
Plz-z=2N} WL T N 2 TFRZ R 240 {5,

o JO »



tete (E4k)
1 8 8
il 'E-'_ZI&G{ (3{": :'i:l, H & 1).

XeEmBEZEFARYEEE FEERHERTENIE R
BYEs AW R, W Bourbaki, ZER S, BAH 4,
n°10, ]

a e I's By ZE R

-%— (e1+es) —% (ea+++er), estea

i t—e-1 (2<e<7),
B 8 A B R
- 2 0o -1 0 0. 0 0 0
o 2 0 -1 0 O 0 o0
-1 0 2 -1 0 0 0 0
0O -1 -1 2 -1 0 0 0
0 0 0 0 -1 2 -1 0
0o 0 0 o0 —1 2 -1 o0
O 0 0 o0 o0 -1 2 -1
. 0 0o 0 ©0 0 0 -1 2

MFm>2, {€LIsm|v-2=2} ={tateal|lixk}, HE
ENAER Lem, X5 m=10EEASNE. S, Is®I
ARHETF 1.

1.5. & K(S |

B E, F'eS, Ri1K EME Zia(stably) B, &
HWHEE Fcl, f EQF~E®F, ZRAENRXER, MU
Ki@)RRSHNK—KRZHE., WHFEES, RMOUE)E

e 71 »



R EAE K. (S) Pk 28O BSH K.(9) LWEE +,
BAZEBEXRBERSEAE, HEBTEEE0CSH R
0, FRA

(EDE) = (B)+(B"),
WA, WR 2, v, 2E K. (S), fHotz=ytz, BEHEH
=y, X— AR ER K, (S8 HE K (©S) (a7
SNFREEASZ, ESXHZHR). BREEX, KO HD
FRAEN (2, v), Hb 2, y€ K. (S), HATEX (&, ) f
@, YWERGo+y =y+o'. K(O)RMBEEELY

(@, )+ (', ¢¥') = (e+2', y+¢'),

X K (S) R HEE, HBEEL O, 0, 7 Hwms
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MREEXZBREE GES, B EQOF OGEQ®F®DG,
HH%T EQF fMlEOF RERAH.

KO WAEEE # A RXHBHTLS Ff. S>A N EK
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5K f ik, WE X=(E)—~F)EKWS), £i14
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XARKBT B X BMBER. BRI E L S f.
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WLE S>K(S) A8N S E—AMmu RS, BINK K ©)
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s TR »

~
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d:K(S)—>{+1}, oK (S—>Z/84,

r—7T

RAVE v=r(modDFd=(-1)" %,

$2. i R K &

2.1. # KSOmE

BE1 HEKORUITHMUIT)REKNEE Abel .

GEFHHAE § 3.4 R4 HH.)

BREUR, B4 f€ K (S) XM — B

f=s (1) +t- (1),

Hrbs, t€Z, FTRH r(f)=s+1, v(f) =s—t, XXHP s
t el e M HE. HILE

Rl (r, DEXTAEWEBZXZTH

{(a, ) €EZxZ|a=b(mod 2)}

Z L&A,

"2 SHHEAXLR ERE BRAWNAEREZ 21N
HRBENBRAFE NS E

[(EEBLARRESR ExE', Hn

7-(10)

1 0
(0 _1)=1+@1_
EXHRENTE HEU M I[L.OI- FAFRKHFRER]
B2 XFE4 EcS RINE o(E)=7(F) (mod8),
iE FIELE, v mod8 Bkl RaotyE N KIS 7
- Z/8Z i FE, B KWO)ESIG I, fl I- L%, A
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meEn—®.

£1 HR E RS TT2M, W +(F) =0(mod 8),

XEEY o E) =0, (EBEXHHr(E)=0(mod2) i
d(E) = (—1) 7 ) |

2 InEEFRERTERS T2, N

r(E)=0 (mod 8)
i FEE, R EREN, B ()= +r(E),
F D Rk, RAES 1.4 EED, HFE4
n=0(mod 8),

Ffeg BEES, B RIESNIELRS 11250,

2) MRRAR [Te.(B)=1(REEYE§3.1)M§1.8.8
o T A B ey (B) {8 (BEATIEB), AT LUHE Hi A sk o

o (B) =v(K) (mod8),

2.2. ZHERREWE)

B EES, R’INH EXTR, MEHFECE, 40,
=0, XM T, EHNEL§L.6WHEXT, HENB=
KB Q@ EQ EFFO0, BTFHFKMER, TUMR—FHEA
BH—-AMBBAHA.

EE8 MEBEECSEREM, N E FR2.

EBIHE § 3.1 43 H.)

EEe MNP EFCSAERENFHRBING, WER
WT eI Dtl_, Hs ¢t >1 K.
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GEWI4E7E § 3.3 4R M)
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MetH EOI,~E'®I,, st % E®QI_ ~E®I_,

iE MR E=0, XEBRE. TUMHAE EOI.
E®I- Z2H1E-AMRAEHN. BEN—MEAERN. BT
EfE FERFHSTER, AN E'OL wWEAERN. fRHE
HARMNEH, FOI, fl E'®I, 4 MEET sI,OtI-
.o, WAHEME FERENGSE, RITEG s=M
t=¢', MTHENfS45 5,

CES MR ECSRBEINEHAER, 3H +(F) >0,
WL F#HT oUDgl's, Kb pHlg B RERE, |

(R +(E) <0, W EHEHATHE —F BRI —HINK
ER,XBE-E RN EBHE_KATEMEAEL]

(REWIHZE § 8.0 LA H.)

Wk g5 7(B), p=i (r(B) ~<(B)). HEHFH

Elth Bl ERBRAFEEZLAHE. BYXNME I%ER
REIEME (2 4), ®11183)

EHEE6 MREE ECSRREN, HEFRANNE. &
B A M, e IR, |

2.8. EaGiEH :
RHBEEEMER MRFEFRE B X FEA BN
n S, RAEEFREAE SN, XA KBH LA
wRE, REMNDEHHBREMH T O REHAE T
n<16, W M. Kneser, Archiv der Math., 8, 1957, pp. 241~
250), FAIW LI Minkowski-Siegel A 18 H X &5 B
(Kneser ffi 1T —A7REM A ), BEMRIARARCHH
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&n=8k LlC,¥REINABERE FES, ZRAWRE
4. MR ECO, UG #m EMBRMEE ENBEREX
BOBBT R, WIERRARSREBH, WG AR
Pl gs R7NEF Gs BTHL. 2
1

M-

E<Cn Or

B O, 7£ Eisenstein B TH “RE”, WO, hFxEEH
A, EHEGATE F BRI 1/gs, Minkowski-Siegel 2y
REEH M, K1E.

_ BQTG 4k:~‘1 &
Q) M,= S 2 Ay
H p n=8F, i Bs & Bernoulli ¥ (B1=—é—-, B2=?10_, .,
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(TR M, 5 — %55 il E,
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Moy=10"1%7T7 ,9369++e; Mgo=10"x4.0309--;
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EAARE H— A H BRI C, —AFEO %
FO, XAEMFECO KHE1/9s TMEBTSET M, BH
R O 0, MBLFR<M,),

(#1] |

i) n=8, Bl k=1, W LIYERY (4m I, Bourbaki, 2= & 153
¥k, A4, 0°10), Ty iy 1 FHRER Hrfic 214855%7.
MAR (*) Gt Me=273°57277, Wi~ THIH Os RA
—A 6% Is, X Mordell iy %5 52,

[FE] ZASRMIERAA N C. L. Siegel, Gesamm, Abh., I, n°20 §1 111,
n*® 79.
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) n=16, RFIBH Cre PHITATTEE: I'1e M L@ 1.
AT LLIE IR 3 ge 43 B0 27°(161) F0 2993795472, T
Mg =691 .2-503-105-47-21 11134
B
691/250319547311 .13 = 1/2%5 (161 ) +1/2°3105472,
B RIAE Cro={1"1s, Is@®I's}, X Witt B 55,

iii) =24, 1957 4¢ H. Niemeier HiEH Ca. ZEHES
HF 24 AR, KPP uBERSEBHE (B Leech #f
RRY ZZRBEEMEHFTEI), BHE Cu PEE—KTES
BRHBR s 2=2Rs. BEMH BEWRE G B YBH

2%39547411.18.283 =8, 31b, b53, 613, 086, 720, 000,
Fi# Q/{x1} B Conway™ % I f ey 5.

iv) n=382, HTF My>4-10°, BN FE4 E HFH gs
>2, At OuHETF8THALE. BHEAEEEIIS
2.

§3. IE ®

8.1. =1 3 WyiEwR

A EES, T V=ERQQ &K Q—ﬁﬁ’}:l’ﬁl BEE
RREN. RIVBBIEN EREV)ERE. XERIB— R
FI1% .
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—H/EIFWNNEH KRB, RIVE ay€Z T det(ay) = +1, I

[ZE] I J. H. Conway, Proc. Nat. Acad. Sci. USA, 61, 1968, pp. 398~
400, Al Invent. Math., 7, 1969, pp. 137~ 142,
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Box2 BEY, b f 2 mod2 Hi{b RN FEPFAETK
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B ECS, 4 F W EWTH, F R EBRSEAS FER
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E 4 fa R @ FrREHEERS vy oy, X B>
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fo BB ECRR, ERTLAE—1 >2 WBEHEBRR), HKRE
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3.8. BB FAEHEED)

5134 K ECS,., WMEESE I2REAAD 2R, WALE
FESp-a, F E~1, DI OF.

iE WBEEES, FEICE 340, {fiffse=0 PE
B3 o BRUL— B8, BRI TBBE « BRAIRA. HiE L
HAIFIE 8, AIAIX FFE yEE, [Fo-y=1, FRATE LI
yEy-y nAH. FEE Biny-y RBYE BN ERE IR
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i%ﬂﬁ?ﬂ e1re=1, e1°€2=0, e3°62= -1, H (31, 82)515&!3{] E
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HEBI.OF ft I OF PA—ARREW, AR —4
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HI-)WMEHEAS, SREATOMIDERK®), BT
EfEREE |
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3._5. EHER (BREEE)
- 316 ® FES, ERAEHRABII XN NELE
Fes, i E~UDF,

i S53EAMERLEHEG. £EROAEE, » R
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it IWEFESRNS
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& E R BRAEEV RECHR”, B
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BAYER V8 Vs LEW, 0% B3 B2k, A
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HEIHE B RIVE BE1=UQ@F, E,~UGF; B FiH

: 8t
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AT 1T
RECHOMBRT. ME FRAEME IL 889, I
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BARE EAZRHPHEHEE

FENBNAZTEHITHESH, XM EHMREH Legen-
dre & A8 (FuE ;1) i By Diriohlet #EHHHY.

EE HefMmBEHENBFEMNAAYK. WHFELREZT
FY¥ p=a (modm),

FATRBUN T E AR L @ﬁiﬂﬁ "*‘ﬁﬁ(ﬁﬁﬁ Diri-
ohlet & AR F715). |

§1. #BR Abel BEHYIFIE

1.1. ®EE

B G RAER Abel #, HiEH TR IFE,

EX 1 GRSERGAEERERC HES.

G 2 RISHEH R B Hom(G, C), RITER G, MEQ
(%418,

(511 |G RERTH s o NIEFBE. WP 2:6C
B G AGE, MR w=xOWBEXE v =1, HlukaokM
B, RZ, A n KBS0 FH -0 HTEYL G H—
A A TFRBIBD, Bt 22602 G 8 n WANIRE
Yo z LA %R, G & n BIEIFE.
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B G B AE,
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"€ H Fiy>1 /s, # o B H WIRIE, 4
t=yx (o).
BT C RWEat, BITTHUR—-TEwelC, Fu'=t £
H g Hfa LR GZTFH, H PEAMTEN AL
BRA=het, Xph€HTiacZ, 4
g (B =y (h)u®,
SN EE B MR ket TR, WH 2 H'->C R H’ )
¥FAE, I E Y x P FE. BT (G H") <(G:H), ﬂmﬂéﬁ{ﬁ
WA Y WP RN G WISTE.
T RHEHEEXH-ARE
p: G- A,

TiAE 1500 p BB L. WAh o ORRTE H FFRE G 1
IEHEFTA R 9 A, AT EFAN T G/H 288
G/H). TREERF
{1}—>(G/H)>G—->H—>{1},

SHE2 BHQEER Abel B, HW S5 G HA.

ST G R RTEA. =18 EEBRE.
MR n>2, MGH—FLEFTH H. REEEYE
i2, GHMEy A RS @/DankrRe. ML
F H RIERH, 1 G/H W858 /NTF n, KT IR0 %K
BWEETBAHEMEE. ERCHNES T HNRES
G/H Wh#h 2 R, ST G Y.

F ARG ABREFEARE, WLIEH RN
B G (—BIEE R RHT G,

Mg +€Q, MEHK x>x (w) R G M%AE, ﬁ‘.ﬁ]ﬁﬁ@l
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&HES A ekGDE LA,

i HT GG HHEME, REEY e 2 E S, B
WM 142E€Q, A G H—AIE ¢ 118 2(0) 1. AL
HEQHH s EROEF TR BROLEHT) L H
[ —ANGAE ¢ 175 2 (@) # 1, Tl %8y TUP R @
BORSAE, H Ot B T R

1.2. EXXH |

G4 B n=Card(@), x€Q, W
n, ME z=1,
E’f@*{o, M A1,
iE H—A2RNBR. AMEFALR, RyEG,
x(y) #1,
wAE x(y)g;x(m)=w§x(a‘»y)=§x(w).
F L (x(y) —1) 21 () =0,
B 2@)+1, HILRE2 2(») =0,
# HaCd, Wy
[ n M z=1,
Ex(w)_’{o, ME z%1,

W KA 4 TR G B,

£ EEERE R Abel i) A BRBISFMEHE B h AT
BRR I BB IE.

1.3. #H4E
- Em>1ARE. UG On) ERRF Z/mB BT
RRHIFRIERE (B/mZ)”, X ¢ (m) By Abel B, Hwh P(m)



mity Eulor ¢ B8, NH—F$ 1.2.. C(m) ZXHBHRTH
x MR modm HE. T LMEEH HE LA m LA B
HEA ETRIT O WEN, 3B 2(@8) —2@z(®). K77
WER, THETEREANZ LOEH, BYaRgmniE
B, BN 2 2 (a) =0,

—2 N

1) m=4, B EOHEHAITR, ATRER—H—1
TR, B o> (—1)%0, BT § 3.2,

2) m=8, BG®) H4ATR. BHSAEFARE,
B

o> (—1)®, (—1)e® (—1)se+am

RE—HES 3.2,

3) m=p, p#2 HEK. B G(D)Ep—1BEFR, M
iAWt — A 2 YAFE, B Togondro #E o> (2).

9 m=T. WED 6 BRFR, HIATA UM, 5

¥i 8 BHGHE. H—A
L, Wfe=t1(med?),

1@ =1 675, R o= +2(modT),

¢ %, WMRz=1+3(mod7),
2 BiRIE-TF Legendre R fEF RN E. EFUIHLYL,
- B0 ReREVPHFETFHESER (WBHNE
§3.2), m=4|a|, MFEME—R—A modm KiF ., X
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iE 2 IME—EBR, BRGNS EENEHSRAK
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ARmfg— B> B, FMEAE 6=1,
R 2 WY, B a=lr--h H L ABREARR
TR RERNTBUFE

2a(@) = (— 1);(.)3(:»)( ) (h)
WRp hBFEZREASTFEMN—AL, A_KRLREBE

Iy b a
w0 =(5)(2)-(5)
MTX A xe BIE B H R, |
MR a HEA b, 20 KH —2b, Hep b=l ATHT

. BRIV 20 9 20 T
(_ 1) s(l), (_ 1) w(s) j% (,,_1) (o) +wim)

ZB, 2 WA BEW BRI EHY arlls, pel,

£ ATLUEE, 3R >0 5 mE A 8%,
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Hih (a, @) J& o F o 708 Q iy Hilbert 8. XA
AT LA R AEH e B 5E X
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(#1]1 (a) A=logn GE¥# Dirichlet K ¥), XH—

MEBAER I -2, 1§2.4,

n
(0) Aa=n, Hi=e*, MBHERXT ¢ HRLHE.
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. )
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E B ao=0. 4% f3RPL e RJ5 4 2>+ oo (HliEL
2 RO, B—BRBHEAH e >a0, Wi ao=0, X a
ST LISl 25 48,

e 81 .



9.8. IEZE&8Y Dirichlet L8

ST % f=a.e " & Dirichlet ¥, X EH a.
s BEf 3T Re@)>p(p€R) W, FH-HR¥ f 7]
BETAHR—MERz=p BB P L4 EY WHEE
&>V, i f 7£ Re(2) >p—e HILEK. |

(A5, f 2l KRl f s LFRABR.)

iE 2 fRZBlz—p, B’AIWiZ p=0, EHNF 7 Re(z)
>0 M7E O R h L4, A\THEERMA

|z—1|<1+e (e>0)

hanali, KEHiM, W Taylor FE7e XA B & bk, H3)
H1, fHp BreRBR

FP @) =Slas(—M) %™ (T Ro(®) >0),
TR PO =D Ma,e ™,
By Taylor 3w LIS S

f@= oGO, [a-1{<i+s,

RHIX T 2=—8, RIF

F(=8) = 5= (1) (- 1),
MBI K.
(B (=1)°fP (1) =3I Maw ™ BETRKEH, WTE
TG
F(=8) =S a1 (1+s) Az

pl
e, BEFHES S TS H




o

F(=8) = D™ 5 (14+-0)7M

= Sa,e e+ = Sla,e,
n n

X EUIPF A Hy Dirichlet 4 3 X F 2= — ¢ 8, M T X T
Re(z) > — s I HL.

2.4. 25§ Dirichlet B #

RRHT h=logn. X RBHE R

F& = San/n’,

T s BERNAEHZ HERWELAS.

S8 AR o HR, M F O TF Re(s) >1 MRHlSN.

iEORHAA S (> D R,

HE WREH A An o~ Do AR, WFO T
Ro(s) >0 8 (F— S R0).

E B | Any| <K, IR Abel 3 (312 2), Rii1%

Sl < (5] 1 1

A IS m'® )
PR AR 6 AT s Dy L8, XA LUE EERERE R
K.

B

[Sm’mrl QK’/m',
TREKEER RBRANT.

§3. Zeta BEH L /&L
3.1. Euler FEfR
X2 B f No>C /e, R (n, o) =1



i, B f (mn) =f(m)f(n),
~ [#] Euer F¥ (4 — & § 1.2) # Ramanujen & ¥

(HLES4.E)HRBRNL.
B RERFERY.

2[5 4 Dirichlet 44 Z £(m) /n* 3+ F Re () >1 43¢

WS, I BB AR AN DI H B R4 T I8 T 35 SRR
’l; A+f(p)p~*+-+f (™) p™+--),

(LA B BURRATEL P 255 2 BB R R E.)
i BHO AR BT f R (R S).

S HERBNHBRRA, T
N ~{n>1|n WEH, nEETHRT S},

5% TEE SR,
3 fom= (S F /).

nEN(S)

W S RN, FRAELBT ;?1 Fn)/n®, HBP AT 57 R

RACH, % EREST S50 /n,
S5 MR F RSB (DRMEM n, w EN 84

faw') =f)f@)), RANE
270 =1L T
E dLSERER F (5 ~f () B

3.2. Zeta FEEl
%ﬁﬁﬁ%%ﬁ?f=l BA113 3 K 3

Z(s) 1 11 .

ami N pEp 1—

r




K AR T Ro(s) >1 AR X, W4 zota .
HE10 (a) vota HHFHTE Ro()>1 gL Ll
HH *0,
) L@ =27 +6(s), Hh $() W Ro(s) >0 sl

3.
i @ORBRH. T 0, RifTEE

| e g e
M -
£ (s) =—s—i—1—+ ’g(—;—- ~£+1 t"dt) |
s e
BAE &

b= —tnd, s©= .

AL T Y ¢ () £ Ro (s) >0 7] X i H: ER 2 HLAY.
EBEBRES S FXLEHER, HURBEIERR K Do
£ Re(s) >0 pyfg M RE LW EM ek, RN

9.1 < sup Ine—e),

BERBH T HMEET o/, HRRNER
6@ <L, Het 2=Re().

NI T84 >0, RI 2P 72 Ro(s) >o PR IE MM 2L,
#1 zota Y s=1 FHRBAK,

® NFERRH R (@) , WRAEES @, B8 |u(2) | <aG=1, 2, )
3E 3o, B 21 u(2) 3 IEM W $k (normally covergent)
EHE
. “ ™




X BRI IEE,

72 Y s>1af,
?p_%log s—%—l’ L p.kzz-z—pz:%
BIEREE R,
i BINAH

log{® - 3 fz= S—+b®,

o () = 3 S e BB

1
1 Il —
pefise P T (1) % p(p—1)

BrEH. hERYREEFK, X HR1IER

log{ () ~log 1,
ATiEF 2,
¥ OBROEK T, (OTLUY FTREA C LWLHR
B, A s—L ERB N, BARMNUEHIRER—F
E |

£ =5 sGs—Da~ T (£)L()
RALEY, 3 B EBYHEEQ =£(L-9),
BLSh, zeta bR BTE SUREBOAL BUR HE4E.

C(—2n) =0) 6(1*2%) = (—‘1)"_8”/2?3 (n>0)’
Jeh B, 9% n A Bornoulli LA L% § 4.1),

W8 L AT AR Re () — 5 b (Riemann 5



B). EENFZRR GTZEIND) ERMERETZA4
AREX .

8$.8. L eh &Y
Bm=1 8, x hymodm $FIE(RL §1.3), XMHY L
BG %7 & i, Dirichlet 2% ¥

L(s, ) = 3 x(m)n,

RRBLEAARX R, A SE m TR o 2 0T RR,
X F RSN RTY, IR LB 2 i S,
KB }T 2~ RAVE
L, D=F@LE), HF FO~I1A-27).

%594, L(s, DAMHTIFED Re(s) >0, 3 L7 s=1 H MR
A

T RRB RN,

HE 12 XTF z#1, 5% L(s, 2)FE¥FE Bo(s)>0
e, 3¢ LAE Ro(6) >1 sh#XTHE8K. Xt F Ro(s) >1 RATH

1
L6 D= I —

pl
E RF Re(O)>1HHi S 3.1 PREFAT #7453, W
TRIEXT Ro(s) >0 ZPRB R, HTHES, REEM
-

Ay D z(m)  (wso)
BARE. WEREME4RITE

u+m—1

2 z(n)=0,

@7 e



MR WX} v —u<m AR A,.. HERAF
| Ay, 0| <p(m),
MTTT i AR .
T RN A1, LA, x)RAME. Diriohlet iEH
MR EREER LA, x) %0, XET—FHNE,

8.4. WFE—WH mWFH L EWZRA
EARYF m>1 REZHEY, MR ptm, RO PR
TREFE G (m) = (Z/m2)* wh&, T p 8 G(m) FRHK
B f(D#FR. BEEL, f(2)R¥W R p'=1(nodm)HH N
BH>1, 4
9(m) =p(m) /f (p).
B G (m)XS T B p AN T8 (B) L BRI,
SIE6 mEptm, WHESR
H-z(pT) = AT,
P RBURE G (m) B S HISE 7, | |
CHECEW N () B RRRE, RING ESR
I1 —wT) =111,

| WEW

BB LLE X T A wEW, HE Gm) g(p) 4 IE 2 5
%(B) =0, BRAT R 14 33 6.
BRI SFH BB L (5):
(@ =TILG, ),
Sop FBBEBLT G (m) i A E 1.
GH18 [n(s) = II =

Fim (1_ ?%F)ﬁ(” .

-



R R IE# R AY Diriohlet B3, 3 HAE LT Re(s) >1
Gl v&: 8

i BE4SLEERZUBHRBERFR, KRBEMNHTI
HOMT=p"), RO/ LEOWLERFHRBARX. HR
MEFRAVFEETHENRBEEAERRE. EER()H>1
FR T SN B AR Y |

Rl (a) [n@O&Es~1FRRK.

b) xFFEA z#1, LQ, x) %0,

E MR <10 LA, 2) 40, AR L, DEs=1H B
BRX—FLEH (=1 WH—BRA, Bt b)=>(s).
REBRNEAN x#1F LA, 1) =0, Wk¥KI-FEs=142
4, BILTE Re(s)>0 W1 s L#44k (L Ay B 11 i 1y 5
12). BT ERREAFIERKA Dirichlet £ %, B KB
HROBBHE?D, HIXENEN, Bh o BT%
*

) 1
(1 —_ P—f(p)l) 9(p)
BENRE

= (14-p~ 7™ pTA;@De L., -) 9P,

1+ p—i(m)l 4+ p—l¢(ﬂ)l+ eer,
AT Lm I REHI K TEYE

q 9 (ma
(n,m)=1

MR RN, TR~ BHAE = s MR RRERT

B,

E AUERENET, BH I FT 5 RANRIRA
EEW rota BEL. LmfE s=1 BB KX —FLMAT B AR
B, zota BRYH— MR HE W,



$4. g Dirichlet g

4.1. BE
B PHRPES RNELFIA@G@HEIONR2), N
s>1 A

1 1
2 p log —.

BAXNPHTR, BATRK ADISEEHEE, REY 1

B, BofE .
(pEZ.A ;,)/(log s—»l)

BT F(URXMA 0<E<L). RTFEAZHBHER B
BU L I T BB ,

B2 frm=1, HiaFER (@, m)=1,

Py~ {p€P|p=a(modm)},

MPBE Py HHE 1/¢(m),

(B U, FHETE modm R RKBHE YRS
17H.)

£ P.EILRES.

RN T RESHIE ERT,

a.2. —-g%lﬂ
B 2 L O () AFIE, &
fx(s) =p+2m X‘(P)/p',
VR B2 s>1 BB,

SIFT iR x=1, Y% s—>1 p¢

1
s—1°

f,,~10g

el _OO\A'



KREY f HEK S ; A RE T,

518 mRy#1, MY s>1mf, RIEAFR.
iE BRAOEHRE LG, )% HAEBKE LR
BEBHUIE (FH R log BR— T EEHFAEE)

LG, ) AR T g o BUE S X F Bo(9) >1,
1

BARTHABR ) Kb lal <1 RAEX log—
X 32, MEEX g L, ) HEK:

log L(s, x)=X1log l—x:(Lp)

p~*
-3LB mee>),

 RXEBERBEHN., CAEMHEXLLRE. £ Re(s)>1+h
BlogLs, z) B—A “H3X7, AL LY s>+oo R, B
BRE.)
AN log L(s, 2) Frrl Wi 4>
log L(s, 2) =f.(s) +F,(s),

_ z(p)*
Hep F,(s) ME;‘Z per

SEE 1 MG 10 B R 2 %8 log L(s, x) Al F,(HFE s>1 1§
GRS, IS, (s) IR 10, X wiikBl ¥ 513,

4.3. £ 2 89iLen

A 2> T T 5T o
gﬁ(s) =p§’. ;a
FE s—1 Wy PR,

e 101 »



31329 ga(s) ¢( ) 275(@) Ifx(s)’

RABIR G (m) ) FOARHE 7. |
% f EMELARRN, B S1@ Y6 A

L R
3 Sl /o

B 2@ Da(p) = 2(a7'p). MAELHRRINE

Ly _[$m), TR ap=1(modm),
L O gy |
FRERDEYK 6m)5(6).

EHE2UEBR, BXL FBMTENUNTF=1H

Fo()~log =2

ﬁﬁ'ﬁ’lﬂ S EMHRE . WHER. FIHSIHEIRNIES

. 1 1
ga(®) NW log <—1’

1 s
XRERE P 8 ER FICK HEEE,

4.4. —/ N B
HE14 Pa NN, FERREHM. UKL
@
(;)=1
IR p BRI R AE B 1/2,
i ORMNTE e BTN EHT 1. & m=4]al, 1N

§1.3%w M5 pfi & XY modm ¥ E, HCG(m) R 1a 78
G(m)sP i, MREHp SmER, M p RREHE G(m)

. RN (7)=10pCH, HEZE2, WRR
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MEZEBEAEEL/(G:H)=1/2

R e ¥ WEFTE X*-a=0XLEHEFH
pEP KA modp f#, MEHE Z P HERE.

O TFHAAKEN AR RME R, A,

i) # f@) =aoX*++a, RERH » REFHR, H#HH
EQ LAWY, 4 K Xl fieEHERNR EQ2ZE
AREFEF). X4 N=[K:Q]. Rf1F N=n, &

Py={p€ P|f (mod p)5t £ 43%, B} f (mod p)iy iR ¥ €F,},

W LLIE B Py & WA . (LEEY #3% 55 Diriohlst 2%

©l, SR K iy zeta M s=1 FHBHX—FL, )BT
I HEs _ '

P~ {p€ P|f (modp) Wy M fLFE Fy h 2> #—4i}
BB R, HMENTEM o/N ¥, Kb 1<¢<NBTEAR
B n=124b). -

i) B—Hth, & {falzy, -, o)} H— BB ERL TR,
4

Q={pE P|fa.(modp) W {HLTE(Fp)" F AT},
I ELERA(, J. Ax, Ann. of Maths., 85, 1967,pp. 161~1883),
QRAFE, HEENFEY, HEREY QRAEBAEASHE
HEANE.

4.5. aR¥EE
15 o BT (5 FE o 485 B 0 £ AR BT B 27 (3R “Diriohlet g
E”). BREBRREN, BRERPMSE,
BEA—TERMEGREE”. PHTERES ANES
HREE b, WRY n>oo B L4



Adb<n TR
P p<nfnRi At

BTk

WLEY, MR AFEREEE W ARBHEELE
EHEETE H—00H IEEEIHNES, EARTE
EHEDPEFARTE. HNRE

P'={p€ P|p(Fe+ st +) WA R 1}

REME., FAARACREAIEEHR BT AREE, 55—7
H, Bombieri ZZREF T —4 P' WFENFERFEMIEY (B
% ¥ log 2=0.3010300:--)

iR, T LEP% RN REMERTE REXHAR
1. 4 {pEPlp=a(modm)} # HAEH(% (o, m) =11
BEHT o). WTE—ATHRE Py P AIQ A

FERY. TERS (M R E T A 3D W, K. Prachar; Primzahl-
verteilung, HHE § 7.
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Ftm & R’ N

§1. & #
1.1. X
4 H %% C 3 THE, MRS 2€0|Im(z) >0},
4 SL,(R) N B¥
a b
i)
RN TR R SLaR) 7 C=CU {0} Z k.

b ~

__az+b
9= a¥d "

BEHBRIEF AR
_ Im(2)
&) Im (g2) —W.
XEWH H ESL.(BR)MEATMHIEE H, B&ESLR)hT

-1 0
i‘—-1=( 0 _l)EHLfFFFJSIZﬂJ. B RATT AN L% IR

ER AR PSLa(R) =SLy (R) /{£1} GXAMBRIMER & & 5
f, S Z A PHER X R H S B REE)

B SLa(2) 3 RYER BTN SL.(R) T8, B
SLa (R) B3 BT B

EX 1 B G=8SL(2)/{x1} MR, &£ SL(2)
# PSLa (R) i £, |

«108 -

a, b, ¢, dER, ad-—bcﬂl}_




b
mpge( ] | ) Sn@ pEK, ROKERA—N
BRREEMR G BB,

1.2. iR AR
s—(O 1 T—(1 1) ENBE G hEE. R
‘& - 1 0): - O 1 ’ l:a jn .
K] | |
S=—-§., Tr=z+1, S2=1, (ST)*=1,
B—7H, 4 |
D={z€c H||z|>1, |Re(z)|<1/2},

THEEHT D6 Pk
{1, T, TS, 8T8, ST, 8, ST, STS, T—ls T-1}

B 22 i B & XK.

=1 0 T
w1

&{I’]EﬁEEﬁ DG FEEEPJFE H R B@%ZMZEE L J
HH . -
EE1 1) NTFEdeH, FEgEG, ﬁgﬂED

e



(2 B DHFEAR BB A 2 # 2 & mod G 3t $E (con-
graent) 1, MR Re(z) = +-2 JHH =o' 1, B || =1
HH 2= ~——1-,

4 .

8) 4 2€D, I()={gE G| gz—2} & 2 % G i) B &
TR, BT TREMEBZIRIE 1) = {1}

2=4, BB T(z) ity § R BB

2=p=e*>, it I(2) Rt ST AERAI= BB,

2= —p=6™ it I(2) s TS R =B,
fh (1) 1 (2) # i

% EBS D>H/G Retk, 3%HEE D AREY
PR B

RE2 BGHOMT AR,

FHELAMEW2MEN &G REOMTERNG 2
FH, :CH. RINEIEMHE Y G 5 g2€D, KMEHT
EEIMBEQ). WH

a b
~(5 a)ee
il |
_ _Im()
€)) Im(gz) = Tard?

B o Fl d BB, NI | cz+d | DN F— 5 BB e, d)
AAEREAN. BEAFE g, i Im(g) K. BAER
B n, Tz BLWAE ~1/2/1L/2 20, ¥ 2 =T g
ERT D, TLl, IRWEN |7 |>1. mE|| <1, WE
R—1/2 R #BRT In(?), MXRRTEN, TR
TR ¢ =Tg BEHBER.
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RANMMAEIEH ZWMLIEH @) f B). 4 2€D, T
g=(j Z)GG,{MZGD. DB L (g2, ¢7) RE G, 9),

RATA B Im(gz) >Im(z), BPlez+d|<1, fmB|c|>2, X
BREFTRER, FTERFT c=0, x1=MFE. mp
¢c=0, A1F d= 1, Wi ¢ &F# £b. HX Re(2)Hi Re(gz)
PFE —-1/2f11/2 26, A% =03 H g=1; K&
b=x1. W FHE—HMIEE, Re() il Re(g2) bR—H —1/2, —
F1/2, R c=1,0|z+d| <1=>d=0, B3I z=p B —p. ¥
Fe=p, RATTLUA d=0,1; W F2z=—p RAVH d=0, —1,
W d=041h|2|<1, TR |2|=1, H—JHE, ed—bec=1
[ o=—1, \i gz=a—1/z, T7EEB (1) 0 R b 3

a=0, Bxdk Re()) = £, B3 z=p B —p, Yzmp R

1% a=0, —1, Yz=—pWMHFa=0, +1, HWP z=p,
d=1%H a—b=17 go—a— 11,0 —a+p, \Tij a=0, 1, 1§

B 2=—p, d=—1 B HAKRLH. BE, BB c=—17%#q,
b, ¢, d BHBTF G Wk ¢ RA) AT LML REE c=1. Xk
WEH] T80 (2) Fi1(3) M IE BT, -

HTEIEGF =G, 2gcq, Moo DZH A B WR
20=20), & 2=gn RIINLEHECEHE, HE JEF &
g'2€ D, D fp K 2 il g'z=g'g20 & mod G IL¥ERG, I H 211
HPA—TRD ZHA. BEFEQFMG), WX =K EE—
R TR g'g=1, Mgeq., XMEMTIEH.,

E OWHAEH S, TIS*=(8T)=1) R G HER
(presen’ﬁation) EESMHIER G EH S SR 1
TeAl ST A B i 8 My YR BER B R, '
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§2. B B %

2.1. EX

EX2 #hRBE ROBEH S A MR
e, R fAEFE H WA E AT R R RN

) f@= (et (D),

b
ﬁ~w(: d)esu(z).

b
&9%(: d)zzeqnma, R
——i—dé 2) - (ecz+d)3, .
2

FRERQ TLUBR
| f(g2) =( d(g2) )"‘
f(2) dz ’
. BHE
- (8 flg2)d(g2)*=f(2)d*,

BRIH BB WA @)@ 4 G TR, HH G R
TR S AT AR QL 2), KRN S A T REAEH
BIRT, R4,

SE1 WEE S H LW MRS S R W
BRBIRE R R EWE T HAA &M,
@ fe+D =@,
® F(-2)=-7f@.

B RR @ ML, BATATRE f 2R = 1

[E] AEEERSRDN -2k "B k197,
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¥, XA BYER T, TREM¢| <1 (EEFR M ELR
¥, NPT ERERAOELRY (KRLLBTH), R
fEFR f 7€ oo bWl (SRAd)., XBRHE F ZEFR AR
4 Laurent B

)""(q).= S g,

n=-—co

K F RSP 0 (T 2<0), a, H 0,

BXE —ABEELINBTE oo LT L, BMKMERIEE
&,

MR f 7 oo kh228E, RS f(e0)=F(0), XBERFE
oo AbHI{HE.

EXE LRGEE)LAMBRRKRIBER, R
XA BHLE oo AbJE 0, RN cusp A, (OuSP form, ﬁ
3 Spitzenform, 3L forme parabohque )

TR, 1 2% WL h S
(6) F@ = 3 a gt = 3 e s
B, BHTF g] <10 Im(z) >0) e, EHESR
® H(=3)==G.

M ao=0, BfERE cusp Y, -

(B1] 1) RS R 2% Fi 2% Bﬁﬁ%:ﬁt, 5'1115@
B R 2k+ 25 K.

2) BRITUEHED, RE

q"ﬁl (1—g*) % =g —24¢3+252¢% — 1472¢* + ++-

A 12 i ousp B,
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2.2. {xEMAONEY
RMNEEZ—THALAEERELZMEEZNR V FiH#H. X
BV —AFED, I HETEHIIEESENREEZ—:
i) 'eS#3ERV/I %;
iy ' Bt EN B-mEERV;
iil) HREV B R-H(e, -, &), BER-RT W SR I=
Zics\D---De,),
WARC (BER-WESH) eI Rz R4,

M = { (w1, wa) € (C*)?Im(w1/wg) >0},
MNTEN (w01, w3) €M, RINGE—TU {01, wo} HEKH
. I'(wy, wg) =Zw@&ws,
TFERNMNEI—I S M>Z%Z, EBREZM L.

a b -
é\ g-(o d)ESLQ(Z)i (C"i: mﬂ)EM- :

B2 Wi =aws+bw;y, wh=cws+dws,
B {1, w2} WR (0, w) 2. THES

2=w1/wa, 2 =w)/ws,

f_ azt+b _
BINA O ta 9

XAEH Im(2) >0, M (wh, wh) €M,
HE2 M BFATEE LA — BT E LR TN
mod SL,(Z) 3t455., ,
iE RNMABBRBERESN. RZ, WE (01, )
1 (wh, wh) €M, EHIE X E—A, WEEFHZEY +1 6

b
R A g=(: d), PR —HRRRE AR, R
dot(g) <O, BB H A 1 I (wh/oh) BB 15 T (wu/eon) B

s {11 .




RS, HEHEMNESHE, LR det(g) =1, XU
BT .

TRRIMNALE CHBRE & 2% W T M Bt SLa(2) £
EEVTEE S

WA H |
I'—>Al fl (w1, w2) 2 O, Aws), AEC

WO HERT Z/M M L. Hi(o, w) > 2z=wi/ws ¥i M/C
FRTH, XNMSRAMSL(2)E M FEREERG~
SLo(Z)/{+1}# H FiER (W §1.1). W :

- W83 B (o, w) Do/ HBEIREAZE, A
%/C* 3 H/G Eoy——wegt. (K, H/G hmERHHEM
(homothety) 5@ F C 1 — 4 #%.)

E O UERIMECHE I &a— 1 WE ML BEr~C/I. 5
RBAE T 1 e N R 48 1 dh 2k, HAEFEMGRE
T AL, XREH H/G= @/C“ H‘J%""l\%}ﬂﬁﬁ
EREMGE L AL ES.

REURNEDBEE LR BRFEZ Fn%k, BUSF
C 4kcZ, %Eﬂ]%’ﬁF%R%%B{JEFXT?ﬁAHFW
AeCyH
) FO\L) = \N2F(I').

R REXHE—TE B, W8 (w, w) €M, ﬁﬂ’]u
(w1, wa) KR F LM I (w1, wa) | HI{H. 23 (7) AR J
(8) F (7\0’:1; 7\@2) ARE (wi, ws)

M H Fws, wa)?E SLa(Z) 3 M R FRABH. |

B (8) BTN 0 F (w1, wo) K Ml F 2=y /g, F
BHFE H F®K f, 18
9) F (w1, wg) =wa®f(wy/w),
c112.



BT F 8L (A) TAZE, BRNEB F HEESA:

@  FO-(@rd (2,

b
Xﬂ——'@l(: d)ESLg(Z),

B2, WEFHEL@R, WHAR O SHE f NS M X
EEMF, F R 26 GEE. B, RATT LB 26 fi
R 805 A A 26 B L

2.8. #BEHAG|F,; Eisenstein 8.
SIEL B % C g MGY S o % o>2RK
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B 1968/1969 45 865 1 1971/1972 45 416 P,

B IS RATRBEA A 8 P 19 6] 2B

a) (Ramanupn FERN.§5.6) REMNTHENMNE S 23
F Iv(p) | <2p™/2™

-b) (Lehmer) &% EA n 1974 v(n) %07

§5. Hecke & F

61. TlnmwE X

NN BRER—AELS 42X RBEFERWAEMH
Abel #. E EW—A(BEHBEHK) XK (correspondence) -
B XeBHBZPHRET. N THEHRT, BRTNIREAHE
#E 2B uE o RBUE.
(68) T@=2mxy, n@)ES,

X LB v, ny(2) =0,

#FRE FHBERR. TTZ- REWMT R X
LWEK, BIEXF. F o T ESRER FTEE &
BRA, XA BRIER TF. R (68) 0ia e RATA
)  TF@=FT®)~ n@Fw).

BY¥T @ BUZECLHABETIHRNESL W

*) X—IBEB/H P. Deligne friFss, m: P. Deligne, La conjecture de
Weil, I, Publ, 1. H, E, S. 43 (1974), 273~307, — ¥ &1k
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§2.2), &n>1%%Y RNLTOERZ LK —4X
B, BER—AEEBREHOTEREN o THZ MR
Xa R, TRERINA

(60) Tnr'= 22 I'" (WFLreR).

(1 )y=n

LANAREA A, FE L, AN I s o, TR
ARG T T/nl = (Z/a2)" ) n B F B, TR 2K
KH, BAXAEET o1 (B n TE LS B B & 0K
¥,

RIS A —AMHUET BOEC), BEXH

(61) RI=A (T'ER).
— A S T (n) fl RERE Abel 3% X, 0 H R,
HIEE TR RESE XK,
HE 10 XN T@M R, FNTHESRK,
(62) R,B,=R,, A, ucC),
(63) RT(n)=T(m)R, (n=>1, AEC,
(64) T(m)T (n) =T (mn) (HF(m, n)=1),
(85) T()T(p) =T (") +2T (p" DR,

(p AEH, n=1),

iE AR (62) M (63) £ BARM. |

AR GOSHTFFEN W, # (m, ) =1, m, n>1,
& I Bofls T W30 mn T4, M Tl —i—A
FHg I, 8 D'OT", 3t H(T: T =n, (') =m, XA
WWIR B T8 L/T" Hh mn, EAHE— B RR— 4 m
Br BRI —A o B A0 BURT (Bezout 52 BE) .

RTIEBR] 66), & 1T B—A4%, MIT@)T(p T,
T (g § T (p") BT #1 I' shi5¥k o™+ f— s
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KPEAE (FE (TR =p"). BT BRI B — M,
HBEELANEAREALARPHEES W H o, b
e, RITEMEW a=b+po, BIZIEH a= 1+po, HH b BRS
F1,

RAVE BRI,

i) I'" RE&7E pl . M c=0, Wi ¢ J i & &4
rer'cr, (N:I'")y=pi# I 4%, XRE—-/IHRas
pl. EI/pl %, I'"WEHEEH e, CASE D" WL,
WEEWHE N p ANTREEEp, BN /ol 86 %R
. FRERE—AI', XAHa=1, AR a=1+pc BTE
B,

i) L'cpl’, BAIE c=1. SAETLT D8N p Wk
I' s pl, NHitESE L. XAH a—p+1, PAR
a=14pc 1 IEH.

£1 T n>DE T(p)A R, HE TR,

iE X o E, AR (65) BIET i

72 BERA{T(p|pBRE ERARE R 2 K
¥, BEATLET(¢0).

i A 10 IR 1 BPAT R,

T (n) 38 2k 5 & %% b 545 A

BFRIN2MZ FEB(NE2.2). HEX
(66) RF=)N""F (Xf—41AECY,

Bn WEAK AR(63)FH
R.(T (n) F) =T (n) (R,F) =A% (n) F,

BA)EY, T () F iyl 2k, A3 (64) 1 (65) 4 i,
67) TMTW)F=T(mm)F (@WRMm, n)=1),

¢. 1533 ‘.



68) T(PT@F=T(p"*)F+p*T(p"HF
(p BEH, n=1),

5.2. —AXRTHEENSIE |

B U REN {w, oo} K, n HHRY. TEHGHES
I 2R ER n T4,

5il2 #®

{5 a)

: b
0 cr—_-(g d)esﬂ, BTy BREN

a b d e, ed=n, a=>1, O<b<d},

W) = awq + baw,, @ =dw,
WLz Mo I RS, B I'(n) 2 LA§——Bh
. R ()& I PREH » N TFREEFTHBNES.
iE HRAdet(o) =n, \Nii I.EL(n), R2Z, 4 I'C
I'(n), BRI
Yi=T'/(I"+2Zw,), Yz=za’n/(r-'nzwn).
BN BIRE H o M o IR TR ERE. BREFNUE
AR afd HTHFIERF]
0->Y ,»I'/I">Y -0,
MG ad=n, MWMHE wi=dws,, M cl’ HB—JH, L
wIl’, #ii5
wi=aws (mod Zw,) .
BR o Mo B T —HE. 5, BRIITLE o BR,
A
wi=aw+bw; (BED),
H b modad ME—RER., WRX 6L & 0<8<d,
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ERME—RET b, ATME—RET . TERMNNTEL
rer(n) 45— oI ES.. ABKREMRE oI,
Mo (UL E M, X T 53,

(61 sk p R, 5, v (1)
1 0
(0 ) 0<b<p.

5.8. T(n) A LeyiEF

Bk A, fRN2FNFHERE, BRi2.1 ®RMNE
§22HEBLER, fUNT Z L—AH 2k W F, F18
(69) F(I' (01, w2)) =07 "f (01/wa).

RINEXT () fRE Z LERE T ) F G4 H
LRBEBRERY 7, EETEHAR TP BH IS
B i s X,

(70) T@)f @ =n*"TW)F(I'(z 1)),
A W58 2,

1) TWfE -t S awf (D)

G811l ERTHSf B2 EHERY. WRfEH
ke, MT@)f i H 24 HEE
(12) TTwf=Twm)f WHEm, n)=1),
(13)  T(DT@)f=T (@ f+p* T (gD f

(p £, n=>1), |

E AR(DORET ) ffE H LRTVAR, AHRHB
Biag¥. suoh, IR f ELdin, W T ()f hREesify 48
AT f WEXPERERYE " ERARK (72)5&(73)7
AN (67) i1 (68) HEHh,



fo oo ML, B S RBEY, WA o ML, £
(74) f@ = 3 o(myg”

REXT ¢—e"" iy Laurent BRI,
w12 KPT0)f RERK. RNE

(75) T f() =2 r(m)qm,
Hp |
(16) vom = 3 e to( ).

E BREXRMNA
T (n)f (2) - nﬂh—-i 2 d—ﬂk e (m) 8251m(dl+bl/d.

sd=n,0>1 me

| o [d, g d|m,
A o3 "{o, z 0,
H4 m/d=m!, §i%

T)f(@)=n""7 > d™Hc(m'd)e™,

ad=n
ax>i mi'cZ

¥ ¢ BRI VOTR B — 2, A
ax-1
ror@-gFe 3 (57 o(42).

B f 7€ oo SILLE, KT 0 N0, M8 me—N
Bt o(m) =0, B % F u<—nl, W o(22)~0, W
T(wf 4 oo UL RHERBBEH, WiIEAKE
W AW EERH BT A B AR (76),
£Z1l 70 =oui1(n)c(0), y() =cln),
A2 MR n-p REK, N
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c(pm), MR m=£0(mod p),
¢(pm) +p* ¢ (%) 5 m=0(mod p),

3 R FRRPARE ousp H, Ul T(n)f 4R,

XER BRI,

T, T)EHESS.2KEH M, fi M; £, EMR
ELEREIN, FLLH-FH T8, 3B T riiE
23R
(72) Tm)T®)=T(mn) QR (m, n)=1),

(73) T(PT () =T(g"*)+p* T (p"™)
(p K%, n=>1),

v (m) =={

6.4. T(n) & 1EHM
B f@) = Tom)g" £i 2k (0>0) WRES T B M #

B RIMBUE fFERFE T ()M AER L, MFEEHAG®),
g
(70 Tmf=r(mf FTEAn=1),
EBET a) fHRgHEL (D)0,
b) MR f dF&A4Fo(D) =1 pRk,
(78) ¢(n) =A(n) (HEAn=1),

E WELRKRLRATOS F ¢ WRER c(n). 7
—HEET) BEME M) (D). FRce@) =r(@)o(). W
o) =0, MPFH cm) >0 B AR, NG f REH, X2
AHRERY. TRIEMT a)fi b),

21 FAMR22%G-0)WEBRMEIRFTE T B
ALK, I H A FEENE A, THEYERELTH, 5
AEMNLRES, | -
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i R a) TR WA BT,

R2 fEEHMT, b)HBET,
(79) c(m)e(n) =c(mn) (GNH(m, n) =1),
(80) c(pe(p") =c(p™) +p™ e (p" ™),

iE FHELLE, FEEA () =c) RS T@) B (T2)
(73) M [E Hy4E % =K. |

23K (79) 1 (80) B LLan T 77 = L0 Hu fm DAk 28, 4

(81) B;(8) = S o(n) /nt
fEHy o(n) 5 S Diriohlet 443, Hi3EsEM 5 MR, R RHK

Xt F Re(s) >2b HixHIA,
%3 RIH
1
(82) D, (S) = }E_IP 1—e¢( D+ pzk-—l—.'u .
o T9) KA AR H nb o () RBUER. ElHL
%8 3.1 518 4 TR B (0) BYH D e(p)p™ 2B, & o

=T, RMBEG A ZEHESR
~ ny ffin ___ 1
(83) ”230 c(pDT TG,
Hit @,,(T) =1—c(pT+p™ 'T% g3
@ =( 3 T L~ e(p) T +p™T),

P THRRYRE c(p) ~c(p) =0, MY n>18, TR
Hoi 42 (80) £
c(p") —c(p)e(p™) +p%* 2e(p"2) =0,
Ry REBEET (D) =1, XRIEHT B3R,
1) Bk, A3 (81) A1 (82) #: i A= (79) Fi1 (80),
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%) Heoke SEHI T &, 7 LR HI IR BAE TH LT
SR (WU f A ousp T, B W LUARAT R AU P b
H4 K , 36 ELE

(84) X 4(9) = (2w) 1 () By (s)
6 /. L B
(85) X () = (—1)*X,(2b—s).

WES A Mellin 58 AR
X, = [ () —f(o))g 2L

LRSS f(—1/2) =2"f(2). Hecke RIEW T HKi#t: —4
Diriohlet 2t % @ Wi X MRT aye BTEIH B n £
SIER MR KR — BT, WO MRE N — L2k
MEENX S Frigsln. WH f 2T () BbR L0 s B

FREFMRE O HB2)EAH Euler Fefl, ¥ 1 E. Hecke i
¥ EVE4E n°83 il A. Weil, Math. Annalen, 168(1967),

5.6. —ukfiF

a) Eisenstein ¥ # k=2 H¥%

& 13 Eisenstein B ¥ Gu &FFA T (n) WA K .
Xof B B9 AAE{H J oar—a () , T B Ak AR EE b6 F0 R

(86)  (—DF2E By (~1)* 2+ Som 1 (n)g".

St i i) Dirichlet ¥R {(s){(s—2k+1),
iE BRITELEHGETWMFESR K., X HEX
T(p) (p ZHOWEHAHT, ZFRGECZHBELSZ LK
. RMNEF
G =31/ (R§52.9),
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PR T(pG(IH= 31 ' 1/7%,

(r'H=p yel”

SFyell, MR yepl, My BRTHEL BRI p M (p+1)
TR RE—A. B (o) G (D) PR FERE (p+1)/7¥.
MR yel —pl', Wy RBTEWp H—ATH, ERER
21/ Bl |
- I(p)&(I) ==G,,(T) +P7§P1/’Yn
=G (I") +pGy(pl") = A+ )G (D),
XRIEH T G (BER Z LHRE) N T (p) MAER S, T
HAEMEER 1+ TREIEER, G2 T(p) HAIE
¥, WEAFEMER 7 1+p ™) ~oua(p), §4.29H
AXBHT(36) XM, 5 Gh HEAWHREASERER

( - 1) k‘%“l‘ "2:; Cag—1 (n) qn..
XWEHT () B EGE R oo 1(’17:) B
2 Ozx-1(n) /n = Z a®1/g?d?

=(x1/d) (X 1/@’““”")

~L(®L(s—2k+1),
b) AE %,
R 14 ARPR T () WARERKEK, XTJIEWM’E{E%
v(n), TOHRHEAAAE B B2

@m) 4=g [T (1—gH*= B+,

iE XEBAS, B 12 #) ousp B HEESAE 1,
B EE T W) /ER T AR, |
2 BMNF/
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(62) w(wm) =v(m)r(m) (AR On, o) =1),
(83) ()7 (p") =7 (") +p v (p*H)
(p FH¥, n=>1),

i OXAMER TR 2 i,

WA 2k i ousp BUZS A MY MZERCR 1, I U
R, XML N

k=6, 8, 9, 10, 11, 13,

RN 4, 4G, AGs, G, 4G5 R 4G,

5.6. %
b.6.1. Petersson A

% f, ¢ B 26 (> 0) YA ousp B, AGEFWE
w(f, 9) =f @) g@y*dedy/y* (z=Re(2), y=Im(2))
R G-, FEANER H/G LXRERUE. &

@D <f, o=| w9~ FO IOy 2dudy,

RAVBF MY b—4 Hormite W, EREZIEMLE, A
BIRIE | |
(88) T ®F, g>=L{f, T@)g). |
BEB T(n) RETF F, ¢ 1 Hormite HF. BT Tn)Z
R O BT S e B, — VB AT T IR B AAE M iy — 4
ERHE, HENNE T RNAERR, HH T @) WAEY
BREK. | o ,
b.6.2. i}

#
U@ ~{B 2 BIBR F - 3} o | o) R MERL).

AT IE D 7 Ma (2) 1) 22K, 818 2 M ) O35, [ 1
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Wk, W AE Mu(Z)F M TIEEE F=¢[T0-¢)*):
kg, {E2F°|a+3B8=k/2, a, BEN],

bwargnt. {BsF?| ar38=223, 4 penl ]

W12 FH M (Z) R T(n) n=D fERATAZE K, & A
BRGER: Tn) £ My FERMFESTRNEE R B HY,
Je5l, T(n) MAMEERAYEE(HE.6.1 TAEITE S
SLE7) . |

5.6.3. Ramanujan-Petersson ¥ #

wf= EC(n)q“, c(1) =1 & # 2k §y ousp &Y, 3F H &

T(n) ITRHER LR, 4 Do (T) =1—c(p) T +p* 1" (p
FEORES 4 ARG FEXHEHMKR. RNAUS

(89) D4,5(T) = (1—0,T) 1-a,T),
K
(80) ay+ap=c (p), ayaly = p*

Petorsson F L. o, Ml o, A ILHR. X W LIFERR
| o] = [ty =p*,

BE le(p) | <2p" 23,

BE le(n) | <a*Vioo(n) (Xf—Hn>1),
Xt F k=6, X4 H Ramanujan 3§, |7(p) | <2pi/2,

GXAMEATT LA BRI L AR BTG B I X Wil 25 498
i 3K, B, P. Deligne, Bourbaki i ¥ 1968/69, n°355, S5

[E] BB, FEXTF T ()WZHB AR, I M. Eickler A1 A. Selberg,
Jour. Indian Math. Soc., 20, 1956,

™ XTH Fﬁﬁiﬁﬁﬁ%lﬁf‘ X. Weil 35 E# P. Deligne F)hiEEq )nfi{
EFSIXR. —F &R
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§6. Theta & ¥

6.1. Poisson %

BV REoBELHMBREN, REAENEr. RV'EV
BxXT AR, & fRV ER&ELE S H (W L. Schwartz,
Théorie des Distributions, #-L 2 § 8). f ) Fourier ZF$t
f e X
o) F@=[ e @u).

XV ERREEE R 3,
RER TRV MK (WL§2.2), BII'ERV'B ST
{8 6 ik, B
I'={ye€V'|<z, vy €Z, @A sET},

AHERE I JUSHET I 2 238 (HikMXHAORE).
IS B o=pnV/I), ME

2) TF@ =+ 3 F@).

Ao uREp2E, ROWNEwV /D) =1, BT H—
AE o1, o, o, RNV SRT R, W I SRT 2%,
ARWE doy---dan. XRBRITE V' =R, I'=2Z°, \TRF]
B&i N H B Poisson AX (Sehwartz, FlL, HLE AR
(7:8)).

6.2. B RBAIREA

UT®RV A ERIFR MRS 2.y (B 240 B 2-2
>0)., FHXAREEHEIE V' SRTV, TRERB I %
BY PR, BIA
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yeEl'epyecZ f—tizel),
Xt F# L, RIVEE— 4 LERL LHYEH.
(93) Or(i) = 30 ™%,

BRIMNEV LEBPEIE v, 5% e, -, 6a 2V H
EXEH, W e BB T RBEREL TREIH
HHAUENR o=V /L), 1§ 6.1,

16 WIIFESRK
(94) 6,:() =410, (1),

E A f=e XRV EREGHEEKK. f 1) Fourier
e f BT, BE, RV Z2—4AFESE, HHAXHE
¥V ESRT R, MNWE uBRNE do—=day--de,, TR S
p o5

| f= 8—-(c!+---+sa).
TFRRIVBE HIEH e~ iy Fourier A8 # E 6=, i X — &
R,

K 16 B TR E f ks 20, ARG ETR

Vi, TERSHERE A, AHBRITEENAR.

6.3. EERE |
wey, oy e B I WM—HE, & ay—ere, NEHK A=
(o) RAEBULERXNKY, WP o=SaecV, W

T = Qi+ %y,

2k ¥ 6r 1] LIE
(95) O, (3) = .Eelzs-xuausm.
I Btk 8% |
(96) v=det(4)V2, .

+ 148



XA TFEWM. 8 6y, -, 80 £V H—HEXE, Hid
=83 N2 N&,, e=e\+-Ae,
RN e=rs, Hib|A| =0, B—FTH, ere=det(d)ss, I
B2 R v =det(4),
& B=(by) =47, Txﬁsﬁﬁ(e¢)zx¢ﬁ§m?ﬁ%m
' Ebﬁef

)R I H‘J—'éﬂﬁ B (¢h+¢y). %5, XUEB T, A
o =uV/T"), W vo'=1,

6.4. TR

BN TRETREMERG T, I)BRXE,

i) I'=r,

 REKRE o,9yEl B2 9€Z, FHHB 2y EXT I 3| H

Bz EwRE., BAEMES, XBKREEE A= (a6 Fi
REFHRERNANRNET L BEOOR, F—F4S5NT
p=1

MR a=dimV, INEHHEH_KBE I BTELE
§1.1EXHER S, Rz, MRIES RAERKHF H S
V=I®R, W, D#HRG). | -

(i) XFHA 2€ 1 HF o-2=0 (mod2),

XEKE RSN ELHESL.3.6 H{JEXT),
REVRERE A WX ATE ece AR, -

RINELLECLA M Tk I H—sefF,

86.6. Theta &K%

ERNMTRT =/, ROBEF, DR E—DA
FEFAF @D RGD,
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# m>0 HEH, U rr(m) RREY
{mel|v-2=2m}
WREAY. BB rom) R m —ASTRFR @,
— A BB ABUE S LA H rr(m) =0(m™?)), XK
EX 81 4

"grp(m)q'”=1+rp(1)q+---
ZElgl <1, FTRWEEYXYH H L XEK¥H 6,

(97) 0r() = Srn(m)g™ (g=e*),
BRIVE
(98) 91" (z) - g q('d’)/’ — § e'lris(t.a).

HH Or@QWMMEZWAELI L i theta ¥, B& H L&,
EES (a) V4N n 2 8 Mk,
(b) H¥E Or B n/2 EER,
iE () BEELGERFEI2.1EH2HE 2).
RIVEHESRK
(89) Or (—1/2) = (42)*?0, ().
R AT 2 EBH ), A5 2=4G>0) AR,
BNF
Or (3t) = .§ =D =0 (8),

K, 0p(—1/0) =6p(¢™"), FREAR (94) % @ 3
v=171 I =I" B& AR (99).

B 8|n, RAOTTTLUEONXES K
(100) Or(—1/2) =201 ().
XAREH 0p R4 n/2 EE,

[RATF RS H (@)W H—MEY, BEStn, LEMN
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C RBIer & Ireredror /& I, i n=4(mod 8), X
A (99) W A B R,
Or(—1/2) = (=1)"**20,.(2) = — 2", (2).

WMRA 0@) =0, d"*, RNTBIAIHAI B 0 £ S: 2> —1/2
ZTFER -~ HF 0T 2052+1 2 TFRE, AR ST ¥ o
AR —w, TXARAGER, B ET)3=1,]

£1 HBEER /2 ¥ ousp B fr, #i1B
(101) Or=Ey+fr, HWpk=n/4,

I HTF Or(oo) =1, MTii Or— Ex 2 ousp I, iy R4S
i,

22 RINK rr(m) -=—4‘B% Oar—1(m) + O (m*), bk=n/4,

i XMARL AKXGHMEH S #HH.

E OBREI fr—BANZFE. HE Siegel EHT frif
MFHRT, FHWBY, b C. RFRBEEM (1) M ()
MKEFREEES, Blor ZR LE€0, WEH RWBNY 8 LS
HE$3.3), M

(102) 3 5 fe=0,
R,
(108) ,Ze:gl: Or=M,By, b My~ 3] —;—

EEXWEM TR, 0 OMBENRE T (n) 44 5 3.
2538 (102) 01 (103) BYE B B, C. L. Siegel 444 n°20,

6.6. §F
i) n—8 1.
Rrn/2=4 B owsp BYIR, FTRAEHSHE
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A A1 O~ Ea, $:7)i%51%,
(104) rr(m) =24003(m) (W FHEAEEK m>1),
XUHTHELES L. 4.3 PHIENIE MsQEBX MR Cs
ME— I JTER).

i) n=16 {§JE.

RAAE @ HF L)

(105) Or=E,~ 1+480§Jo'7(m)q y

BRI =@l R I'=T«(EBSRBERLE§1.4.9),
XP A BARNAW, HEARER zota K, PENRT
BITEENORERE .,

ERWETH L Ol EK I ;% I's R 3 0 w9F 7.
HH RN ZH—MESR.

(1+240 3} ou(m) gm)’ ~1+480 3 o (m)g™,

iii) n=24 {#¥E.
12 WEIER =R 2 456, bﬂﬁﬁj’ﬁﬁﬂ_lr " 4
PR 3

85520
Be=1+—557 ,.Z““(m)q ’

F=(@m)4=g 11 (1-¢*= 3z(m)om,
FIE, 54 T %A theta & YT LIS R,

(106) _ 9p=Ee+Gp.F (GPGQ).
RINA | |
(107) £ (m) = 02020 Gua(m) +oprim)  (m>1),

B m=1 g BRI or:

+ 1804



85620
691 °

B T 65520/691 AN % s, AT er 40,
(1] a) J. Leeoh ii#y #E i #% (Canad. J. Math., 16,
1964) £ r»(1D =0, F L

oo _ 68520 _
r 691

b) X% F I'=I's®Is@® s, BATH "’P(I‘ =38x 240, F &
cp—»-ém—2 % 3®x5%/691,

(108) Cr=7¥r (1) —

—2¢x3IxBxTx13/601,

891
o) WTF I'=1, RA1A rr(1) =2%24 %23, TR
_ 69734 o,
Cr 601 =210 % 83X 227/691,

6.7. 3

HTFRIMNA % EBLER G=PSL,(2), HRAIRBTH
R§6.4h REMRBRGNE. i RNOAMBLEREE
RMEE, ki

ﬁ+---+w,’..

BATWEB R &G, BRAWFESM: G, BRI
theta 3R et T G W 8 A1 T2 A a9 T BRI n/2 BIERTE
KEE2A—ERER. GHEXATRHYT G W
H 8, BHWEAKIBHTA “ousp”, XHIXFHA “ousp” HH
FhA T (Y “Eisenstein Z¥”, /X Kisenstein F ¥, B A
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