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1 #HE

Euclidean minima 1%, REUADFEEERD S norm OEIRTEDORREHNT VWL 0% K
THETH Y, REUARD norm Euclidity 55T 2 FEHLRTFHEDO DL RoTWVWEHMN, %
OMEEIFBBIERDOK T ORAR & W 5 BN RENE S § 5728, —IREEZRVWTKE
AR T TWARW, —, Hurwitz zeta $3FHBIZ L > TEDOLEALE X S
NTHLH, ADEBEH L TOMEE Bernoulli ZIHA & OEBKR G- TWES. RELETIT,
Hurwitz zeta % % 1k & 134 UF7% 5 CTH 4 Dedekind zeta & Hurwitz zeta O /5
2ET & D 72— M5 Dedekind zeta £ LT, TNAEBERNELFREDOI L 2R,
EOREKRIZB I 255\ 2 BT % Euclidean minima & OBfR% faHid 5.

2 EBEDHERE

K % n RREUK, o & K OFEEIR, o* % o OHEEE, o C o* ZHRELHHL
HKOMAEE, D %2 K O¥IHIN, wziz K ND 1 OREBEEKOEREEDINE, R %
K OBEHYE, ri 2 K OFEHOIAADMEE, ro 2 K OEHOIAARDEBD N7,
R = R™ x {(z,w) € C* | w = z}"2 % K ® Minkowski ], Ry = R?, C R,
Tr: R -+ R % trace, N: R — R % norm, J % K O ideal #, M : J — Qo
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% ideal norm, 0 % K O (& EM), P % K OHIH ideal £, Cl = J/P % K
O ideal ¥R, h = #Cl % K O, P, C P %#IERHIH ideal 2K D7 BE,
P/Py = {[(a0)],[(a)]s-- s [(e—1)]} <71, ap=1) &L, HADOENED, HR%K
AN : K >R ZRA—MHTL. ARBBAROEAEN T 0Z2ELDLT 5.

3 MEROES
3.1 Euclidean minima IC2DWT

0o 78 norm IZEH LU T Euclid i TtH 5 & &, K % norm Euclidean ¥ \V5. ZD&
SHONZ, h=1Th5b.

K ®ideal a, a € K IZx L,
1 .
Ma(o) = oiinf [N(0 +6)

Z a ® allBlt b Euclidean minima &\ 5. a OFHEMENS, FOEED inf IX min
IEEMZOND Z LRI NS,
K @ ideal # A = [a] XU,
M(A) = sup Mqy(«)
acK

% A ® Euclidean minima &\ 5. R/a @ compact Y25, M(A) ZARETD
L5ZEWRN0, MA) Paec ADIWY HIZKkSmWI L M onrThd. KT,
M(K) = M([(1)]) # K ® Euclidean minima &\, M(K) < 175X, K »* norm
Euclidean TH b, M(K) > 1751X, K » norm Euclidean TR\ I 23530 5.

Lenstra[4] %, ideal #8® Euclidean minima 2% 1 & W /NEWiR 5 1E, Z4Dd ideal JEEE
DEBILTH D Z L 2R L. FIZZDL &, ideal HAHIKFAETH 5.

I 3.1 (Lenstra) A # K @ ideal JHE T 5 & &,
MA) <1461, AIXClDEFILTH D,

h < min |N(a)]

aco—o*

Th5.

%7z, Treatman[7] IZHEE D ideal JHIZ X L T Euclidean minima % #L5k 4 % Z & T,
TN 1 EO/NSIVR S, ThH D ideal HEFOEKRRTH S L ERUT-.
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EI 32 (Treatman) A; = [m1],..., 4, =[a,] 2 K ® ideal X §5 L &,

sup min Mg, (a) <1
OLEKi:17""T

mol, An,... A X CILOERRTHS.

ZNosDZ D5, Euclidean minima 13 ideal ZHEEO AR EHE L TWH EE X 5
Nno.

Euclidean minima IZE LU THIS N T WA T ELFERIIUTNO=DTH 5.
EE 3.3 (1)K PAFEREKZ S I,
L b< M(K)

TH5. (Davenport[1])
() K » [K : Q] < 6 72 2 ERBUAZL 51,

M(K) < 279/D]

TH5. (MucMullen[5])

(iii) FEEDOREUR K 12/ U,
M(K) < 27K p|

T»H%. (Fluckiger[2])

32 #HBzetallDWT

ik D — /b5 Dedekind zeta 1%, #HHDOHEEBEHIZ K > THA zeta DI TR T
T, ¥ zeta DEADBE I TOMEIH A DM/t Bernoulli ZIHEHAIZ k- TREIND Z
o, AMMC(#id) @ Euclidean minima @ Bernoulli ZHRNIZ X 5 FKR%2BE5. K
T, HBORER 6] 1IZOWTHRRD,

MG CCRIZHL, a,...,qm € K* DMFELT,

¢ = {szaz eER | z; E]R>0}

=1
bl E, ¢ & Q-AEEGKME VN, Q-FHBAMDOAERIEDIELMNZ Q-BESH
LS.




BRI, of O Ry ~NOFRHERIC X D HAHELD, H2 Q-FHEZMETING Z L 2R
L7,
B 3.4 (HooBPEH) FE C ol Z2HERERZLHORETH L E,
Q-EHZmiMt ¢ C Ry PMF(EL T, CiX E\Ry OEKRHEE L5,

m < n, Rso-lDD (n,m)-475] A = (ai;), Rso-73 D m HH5 vector x = (z;) IZ
U,

C(A,x,s) ZH(Zaljx]—i—z]) (s €C)

zeN™ =1 \ j=1
A zeta 2\ D,

m < n, Roo-THDD (n,m)-175 A = (a;j), Rso-H53 D m HHEF| vector x = (x;) IZ
XU,

k=1

> Z(HB%%)ZC saa

EFAD—MIE Bernoulli 3R X 5. 2721, q = (g;) € NT &) gq; =n(g—1)+
j=1

m n q;—1
m@%%@%ﬁi%iﬁp), Cg(A,q) 6it1, &ZT%% ﬁH(ZCLUt1>

j=1 \i=1



ZBTS (t ... t,)7 ! DIFETH Y,

1 9n—1)(g—1)
{(g—D(n—=1)H] (Ot1...0tp_10tj41...0t,)971

C,y(S, A, q)F) =

f(5e)

jes \i=1

n(E) ) )

Jjgs \i=1 tp=1

THY, By (x;) 13i#H D Bernoulli ZHATH 5.

X, B zeta DADBEUS TOMEIFHAD ML Bernoulli ZIEHATHRESL Z &
U7z,

EH 35 (Fi1y zeta DEADOBELTOM) m < n, Rag-FFD (n,m)-1751 A, Rso-hK
43D m HH vector x = (), g € Nsg IZXL,

C(Aa X, 1- g) = (_1)m9—

TH5.

4 —f%Mt ideal 38 & —f&{EEB D Dedekind zeta DE A

Euclidean minima (ZX3 U T, zeta WFiEZHANWD Z L 2 FIMIEZ S L, DLNOREK

- 1
e =) 2. NI
[0]co*\ (0" ata)

2ZEZBDONHARICEDNS. 22T, o*\(o*a+a) &iF, EH oc*at+ta={catac

K|leco*, aca}l "D o* ORENEHIZEDPESIMTHD. ZHNITDOWT, EOFE
3 B0 (i 7 A . s/ x N 7o = N

BRR T D FR B 72 FEHOR Sgriloo (v, a,8) 7 Ma(0) Lo TWT, ((a,a,s) DIED

IR KBV THBT B 0,1 IR B2 HOVT RN IZHIELT, Ma(a) D1 2Dk




INBRRDI 5. AEITCIRINSDZ L 2FYNTHEM TS, 9, ideal(H) O —Mifb %
EHTD.

& 41 K Dideal a LI EEHENELEDASC KIZHL, TEDae S, c€o*, aca
XU, ea+a €S ThHhdLE, S% (aziklTd) INE-FENFTEES (additive-
multiplicative invariant set) &\, BI'N AMIS &3l d 5.

K © AMIS S iZxtU, S 2K © AMIS kD A& HRICE Y 2 HFEAICHE W T
INTH DB L E, S EIE-TENB/NES (additive-multiplicative minimal set) &
W, LR AMMS &§ELT 5. KO AMMS S & ae SIZHL, SO (AEEKOER
RT) RDE a B —BWIZHFIELT, S=o0*a+a b FIFDIL005. ak S DE
FLWVW, ag 2ELILIZTS. 72, SO%EBTS K O ideal (S) % bg 2EL Z 2
T5. oz, K O ideal X AMMS THYD, AMMS % ideal ®—ffb & RS .

K ® AMIS 2(hDHEA S 12/ L, £ 5,8 e Gz L, ae K* BFELT, 8" =aS
&, S8 FBBERETH D LWV, & OHIFFEEE [S] & NiE-F AR/ E
(additive-multiplicative minimal class) £\, AMMC t B9 5. P50,
K @ ideal #i& AMMC T» b, AMMC % ideal 32D — /b & W9 .

K @ AMMC C = [S] 2L,

_ e NG
M©) = BEs Stag
% C @ Euclidean minima & \"5. S X o*a+ag &FIIT, FEDye K* IZXLU,
M(C) = Myqs(va)

Zho, M(C)IXSeC O AizHksSd, AMMC ® Euclidean minima (3#(® ideal
12851+ 5 Euclidean minima & ABEWIZFE LU THS. S Hideal THDHEHIL0€ S &
BoTULEI7D, 0£0€ S EWVWIIEBERMFEZANTNS Z LIZHEY K.

Iz, AMMC (Zx9 %845 Dedekind zeta Z €& 9 5.

EF 42 K O AMMC C = [S] 0L, A Dirichlet ##

(Cos) = (Mas)* Y e
0#£[5]€0*\S

% C O—ibE 49 Dedekind zeta(generalized partial Dedekind zeta) &\ 5.
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5 IR
5.1 fENTIER EBHER
AEITIE, #EEIZTARRZEBRIZOWTEHRT S.

£, —MbE8 Dedekind zeta 1Z Re(s) > 1 TIAFE—RRAEXINR L T, #84 Dedekind
zeta & Hurwitz zeta(D —DDRI) & &L zeta D class TH 5.

w51 C%2 K®DOAMMC 95L&,
(1)¢(C,s) X Re(s) > 1 IZBWTILZE —FRIIUKT 5.

(i)
lim /¢(C,s) = M(C)™?

S—+400

Thsb.
(ii)C € Cl 2 61X, ¢(C,s) ¥ ideal # C~1 izx19 %4 Dedekind zeta TH 5.
(WK =Q#2C=[:q+7] (1 0,1)NQ) THBLE, q# L O (C,s) 13

1 . 1
q, —q X9 5 Hurwitz zeta DRI TH O, g = 3 251 ¢(C, 8) 1 = ITXT 2 Hurwitz

2
zeta TH B.

¢(C, s) = &4 Dedekind zeta O —ffb & U 7228, HIOH D & 1EE 4 Dedekind zeta
ZROPITHEILI WY LR TE S,

w52 a,bZacCbd K ®ideal, a,5,...,5, 2 aZzEFLLTHIZEEND
AMMS &tk 425 L %,

THD.

Hecke L-BAEBO %X %1525 Hecke DFI% [3] WD Z & T, —fkALERS Dedekind
zeta DR EEE L BIBEADNB O NS, TOBRIZEWT, UFICERT 2 HEEMN»HE
T 5.



EF 53 K OAMMS S, geagiotizHL,

(S, 8) = Z eZﬂ\/—_lTr(gﬁ)
3eS/as
&%, 2720, Slag &iE S D ag ODIENERIZ L 5HESMTH O, S OBEHE
WOUSPITERESATHS. %06 Slag 12, e2mVIT68) )3 well-defined T 2
JLITHEE L.

ZORBRNE, BITH L CHEBORENMERH L bg'o ! OIERIEMZRKL THRET
»H5.

®H@54 SEKDOAMMS, TCag'o ' 2b5'0 1 2HF2 925 K DAMMS, BT
Y3HLE, 7(S.8) X B eT DMWY HITKS BN, 20 7(S,8) & 7(S,T) bLEHEIZ &
T 5.

FHH 7(S, T) 2 VT, —ffb#4 Dedekind zeta DG & BEE AHF I N 5.
LUF, K ® AMMS S 2L, Tg % ag'o L ic&ENT oo 2EF L $5 AMMS
2ROEGLLTSHL.

E&H 55 K O AMMC C = [S]iZxL,

o (o (8)) oy (2
Z(C,s) = n~%¥|D| (m(as)) FK<2)C(C’,3)
ZCITT bR zeta & T5. 72720, Ti(s) iFmikot Gamma B
Tr(s)=T(s)™ (21727 (2s))"
Th5.

I 5.6 (554 zeta DM L BIEER) O =[] % K ® AMMC &5 ¥ %,
()C e Cl 7 51E, Z(C,s) 1x C LEMHBEKT, s=0,1128WTOA—[OME RS,

Lo o
L s m(b—s) R sz,

w ag w
({)C ¢ Cl 751, Z(C,s) 13 C FABBEKT, s=1 BV TOAMOmERS,

2m
B3 m(b—5> wR#(S/aSma%.

ag
(iii) B

Z(C,s) = m(b—s> > 78, T)Z([T),1 - s)

a
S Tes
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D NLD.

% 5.7 (- MALHS Dedekind zeta DN ¥ BEER) C = [S] & K ® AMMC &
95HEE,
C(Cos) 1 C FEBBBETHY, s = 1 EBWTOA—fLOME Kb, B

r1+72 T2
PRy lag) TH Y, BECER

wy/|D]
3" (S, T)C(T), 1~ s) = 27| D|° % (2m) "™ cos”1 72 (?) sin" (g) T(s)"¢(C, s)

TeXs
NI AIRVASN

%58 C=[5]% K®AMMC £¥5%,

(i)
{l (K I3ATH % 72 13 =K, C € Ol)

w
0 (otherwise)

Ths.

(il)g € Nug 2L, ((C,—29)=0Tdh 5.

(iil)g € Nog 12X L, K DRETHEH51E (0,1 —29) 20 TH D, K »RETHEWN
BolX(C,1-29)=0TdH5.

5.2 #®d Euclidean minima O% E Bernoulli ZIER IC & 2FR

AFiTlE, KITREREALE L, LFO LS ITENDREZ2&ET 5!
S % K O AMMS, €C R % Ry /o] OIARELS QARSI ¢,... ¢, CR %

¢ = ]_[ ¢, 7% Q-EEMESE, {B1,. .., Bim,} CasNRy & ¢ OHE, A; % (n,m;)-

G0 (@(B) ... 2(Bjm,)). € = {Ztkﬁjk tyeee b, 6(0,1]} c RynN¢,,

R” - ((0 1N Q)™ % AjRy; = (a8) Ne maHWES, {Bj1,....50m,} C
DRy & € ORE, A & (nmy)-F5 (@(B5) ... ©(Bjm,)), €V =

{Ztkﬁjk

((0,1]NQ)™ % A;RE = (a,T) NV 2 HIEA LT 5.

m”.JEHH*(ZR+HQZD,§71€$sKﬁU,%;C




A zeta & —fRALE84 Dedekind zeta TlE, EDFIRENEL LD, LFNOFEIZ X
DX Z e NTE 5.

i 5.9 1
t—
0: I o7 \(0; ' ((:S) NR4)) 20"\ S; 076 > 075
=0
35 xS TH 5.

Zz &, BRERBURIZE TS —ALE5 Dedekind zeta % Fi &y zeta OFITHRRT
L EMMTE5.

g 5.10
t—1 r
C([S],8) = (Ma)* D IN(@a)]* Y Y C(A),%,5)
=0 J=1x€eR;;
Thd.

ZDZ e, —bE4 Dedekind zeta O & DR T DAED Bernoulli ZIHA T
mEN, —MALE45 Dedekind zeta (2B % Siegel-Klingen OEELAYE D 7 D.

EH 511 (—MAkE Dedekind zeta DE DB & EDOMEB A TOMHE) LED g €
N>0 &:j(j-L/9

c(is) 1 - g) = T Z @IS 3 B4

=0 x€ER;;
(=1)Im"{(2m)" (Nag)}*9~*
S],2q) =
¢([57,29) \/If{( o
Z|N )|t 292 —1)™ > Re(r(S,T)) Y Bag(4;,x)
j=1 TeXs xeﬁi;.fj
Thb.

% 5.12 (—MfbiB45 Dedekind zeta (ZB3 % Siegel-Klingen DEH) LED g € Ny
XL, (([S],1—9) €eQTH 5.
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% 5.13 (AMMC @ Euclidean minima ® Bernoulli ZHEHXADMRIZ & 2 FKR)

1 no1; —n gt_1 AL —49 - — 1)

)|
ml"‘

> Re(r(S.7)) ) BQQ(Aj,x)}

TeXs xeég;.

TH5.

S 3k
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