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ξ
õ%Ô|÷�Õ
÷

NK(ξ) =

n∏

i=1

σi(ξ).

¸ïãlÕ§Õ§ã
NK(ξ) ∈ Q ¹ Õ§é�ä�Ø µ ∈ D

õ§Ô-Ö
NK(µ) ∈ Z

÷{ïØé�ä�Ö
ξ ∈ K

ãlÖ¥öçÞÖ Ø%è°Ö-Ü-×�Ýsè°Ø%Ô-ô_ê ñ×Ö-é�Ô-×�Ý
Þé�Ô-ê-Õ
Rn Ô-Ö-ìÙ#Ö-æ x = (x1, . . . , xn)

õ�òºå2Õ
xi = σi(ξ), 1 6 i 6 n.

{ïØé�ä2Ý
µ ∈ D

ñ×Øµù�Ô-Ö-ãYØ%è°Ö-Ü-×�Ýsö�Ý
ý_Ô-é£ëÒÔ-Ö-ìÙªÝ
ãlØ�ÞÕ§Ù#Ö
Ô-Ö-×Ö-æ
n
ðãlÕ§×ÞÖ-æµ×Õ�ó�Õ�Ô-ÙØ

M
õä�Õ�ö�Ýsû�Õ§æ

þ è¥Ý�Øé§Ùªä�ý[ìÕ§ÞØÕ§ãîÔ-Ö-ìÙØ (0, . . . , 0)
��ê�é�ä�Ö¥ëªà

|x1 . . . xn| = c, c = 1, 2, 3, . . .øcÝsö�å2ßÐæ�ÔsÝ
Ù#Ö-æâé�ä�Ö-ægÔ-Ö-ìÕ§ÙÚ×Õ�ó�Õ�Ô-ÙØ
M
Ö-ñØé§ßÐê�Ý
Õ�Ô-é£ëÚé§Ö-Ö
Ô-ê-Õ�Ô-é�Ô-ê
Ûªý_û�ØãYÞÖ-×ãlÕ§ÞÞßÐã Ûª×�Ý
ê-ÞÕ�ðÞØÕ§ã
|NK(µ)| = c,
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òºå2Õ
µ ∈ D

÷-¸Âè°ê-Õ§é�Ô-ÞÖõ�ì%Ô-Öçê-é§ÕcÕ§ò§Ög×Õ�ó�Õ§ÞØ%ëâå2Ö-ñ%Û-é§ÙªÝ
ý_ÔÚÖ§å2ÞÖ
è°Þ�Ý¥ìÞÖ-Õcñ×Õ¹å2é�ÔsÝ
êsä�Õ§ÞØÕ�ê�ê-Ø#å2Õ
µ = ±εk1

1 . . . εku

u µj, k = (k1, . . . , ku) ∈ Zu,

òºå2Õ {ε1, . . . , εu}
�EÞÕ§Ù#Ö
Ô-Ö-×�Ýsë�ácØÙ#é§Ø×Ö-ê�Ý
ÞÞ�Ýsëxé§Øé�Ô-Õ§ã�ÝúÖ-é§ÞÖ-ê-Þß�àÿÕ¹å2ØÞØíxÙ#Ösä�ô-í�Ý

D
õ�ìØé�ä�ÖÙ#Ö
Ô-Ö-×ß�à

u = n − 1,Ý
µj = µj(c) ∈ D

�CÞÕ§Ù#Ö
Ô-Ö-×ßÐÕâácØÙ#é§Ø×Ö-ê�Ý
ÞÞßÐÕÚ×Õ�ó�Õ§ÞØ%ë�õ
j = 1, . . . , Q(c)

÷��.Ô-ÖÎÛ#Ô-ê-Õ§×�ö�å2Õ�ðÞØÕ�ä�Õ§ò§Ù#Ö¡ê-ßÇÔ-Õ§ÙªÝ
Õ�ÔúØ%èÚÙªä2Ý
é§é§ØìÕ§é§Ù#Ö-æÿÔ-Õ§Ö-×Õ§ãlßºz�Ø×Øªà#ä�ÕÚÖ�é�Ô-×%ÛªÙ%Ô
Ûª×ÕÒò§×%Ûªññß Õ¹å2ØÞØí þ Ô|÷�Õ
÷Ö-Ü-×�ÝsÔ-Øãlß�àµù�ä�Õ§ãlÕ§Þ%Ô-Ö-êl�ÐÙ#Ösä�ô-í�Ý�íÕ�ä�ß�àµìØé§Õ�äÎñ×Ö-Ø%è°ê-Ösä�ô-ÞÖ-ò§ÖgñÖsä�ë�Ý|ä�ò§Õ§Ü-×�Ý
ØìÕ§é§ÙØªàµìØé§Õ�ä*÷
»q�½¼¯¾ ÌL¿À�ÂÁ�ÃÒÌÐÏ!ÄÒÑ Ë7ÍÎË5ÅÆ¿ Ì � Ï!Á�¿ '¶"¨ÅÆÇ¨�cÌ
zaä�ëÚØªää�ý[é�Ô-×�Ý
íØØÒé�à�Õ§ãlß(×�Ý
é§é§ãlÖ
Ô-×Øã�Ö§å2ØÞ�õ%ê!íÕ�ä�Ö-ãÿÔ-ØñØìÞßÐæ�õñ×ØãlÕ§×�÷N�ÂÛ-é�Ô-ô�Þ�Ý
é[ØÞ%Ô-Õ§×Õ�ðé�Û-Õ�ÔâÝ
é§Øãlñ%Ô-Ö
Ô-ØÙªÝgé�Ûªãlãlß

S(h, Mφ, s1, s2) =
∑

(0,0)6=(x,y)∈Mφ

1

(1 + |h−1x|s1)(1 + |h−1y|s2)

ñ×Ø
h → 0

÷-�ïÖ-ÙªÝsö�Õ§ãÐõ�ì%Ô-Ögñ×Ø
s2 > s1 > 1

é§ñ×�Ý
ê-Õ¹å�ä�Øê�Ý�Ö-íÕ§ÞÙªÝ
S(h, Mφ, s1, s2) � h2s1 ,

Ý�Õ§é�ä�Ø
s2 = s1 > 1

õ%Ô-Ö
S(h, Mφ, s1, s2) = C∗h2s1(ln h−1 + O(1)),òºå2Õ

C∗ = 4
5s1/2

ln ε
ζK(s1). þ ©l�

z�Ö-ÙªÝsè¥ÝsÔ-Õ�ä�ô-é�Ô-ê-Öçù�Ô-Ö-ò§ÖgÛ#Ô-ê-Õ§×�ö�å2Õ§ÞØ%ë�×�Ýsè°Ü-Øê�Ý
Õ�Ô-é£ë�Þ�Ý�ÞÕ§é§Ù#Ösä�ô-Ù#Öçù�ÔsÝ
ñÖ-ê÷
È �#$ ~�ÊÉº ��~Ël�
�����'������	�������&�ÌÍ�¸ïãlÕ§Õ§ã

S(h, Mφ, s1, s2) =
∑

06=µ∈D

1

(1 + |h−1µ cosφ|s1)(1 + |h−1µ′ sin φ|s2)
= 2

∞∑

c=1

Q(c)∑

j=1

∑

k∈Z

F (k),

òºå2Õ
F (t) =

1

(1 + zs1)(1 + (ω/z)s2)
, z = (h−1|µj| cosφ) εt, ω = h−2c · 5−1/2.

�ïÖsä�Ö¥öçØã
Σ =

∑

k∈Z

F (k), I =

∫

R

F (t) dt,

Øµñ%Û-é�Ô-ô
δ = Σ − I

÷
È �#$ /�Éº��"��#��,�$]������#�HÎ�$%	�$�ÌÍs·ÂíÕ§ÞØã

I
õéºå2Õ�ä2Ý
ê�è¥Ý
ãlÕ§Þ%ÛÒñÕ§×Õ§ãlÕ§ÞÖ-æ

t → z �

I =
1

ln ε

∫

R+

1

(1 + zs1)(1 + (ω/z)s2)

dz

z
=

1

ln ε

∫

R+

zs2−1

(1 + zs1)(zs2 + ωs2)
dz.
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Ïlé�ä�Ø
s2 > s1 > 1

õ%Ô-Ö

I 6
1

ln ε

∫

R+

zs2−s1−1

zs2 + ωs2
dz = C1ω

−s1, C1 =
1

ln ε

π

s2 sin (πs1/s2)
.

Ïlé�ä�ØÒö�Õ
s2 = s1 > 1

õ%Ô-Ö

I =
1

ln ε

ln ω

ωs1 − 1
=

1

ln ε
ω−s1(ln ω + C2), 0 < C2 < 1.

È �#$ ÑÐ�Éº��"��#��,�$] ����HÎ��lÒ]���2�-���ÌÍ8·ÂíÕ§ÞØã
δ
õ�Øé§ñÖsä�ô
è§Û
ë�ÞÕ§×�Ý
ê-Õ§Þé�Ô-ê-Ö

|δ| 6

∫

R

|F ′(t)| dt. þ µ��

¸ïãlÕ§Õ§ã
F ′(t) = − ln ε

(
s1z

s1

1 + zs1
− s2(ω/z)s2

1 + (ω/z)s2

)
F (t),Ö
Ô-Ù%Û°å+Ý

|F ′(t)| 6 C3F (t), C3 = (s1 + s2) ln ε.�ïÖ-ù�Ô-Ö-ãqÛâñ×Ø
s2 > s1 > 1

ñÖsä�ÛªìØã
|δ| 6 C3I 6 C1C3ω

−s1.

Ïlé�ä�Ø
s2 = s1 > 1

õ%Ô-Ö
∫

R

|F ′(t)| dt =

= s1

∫

R+

|zs1 − (ω/z)s1|
[(1 + zs1)(1 + (ω/z)s1)]2

dz

z
6 2s1

∫

R+

(ω/z)s1

[(1 + zs1)(1 + (ω/z)s1)]2
dz

z
6

6 2s1

∫

R+

(ω/z)−s1

(1 + zs1)2

dz

z
= 2ω−s1.

Ó ä�Õ¹å2Ö-ê�ÝsÔ-Õ�ä�ô-ÞÖõ
|δ| 6 2ω−s1.È �#$ �ÔÑÉCÕ#$,*	�ÖÚ�������	�������&�ÌÍT¸ïãlÕ§Õ§ã

ω−s1 = c−s1h2s1 · 5s1/2, ln ω = 2 ln h−1 + ln c − ln 5

2
.

�ï×Ø
s2 > s1 > 1

ñÖsä�Ûªì�Ý
Õ§ã

S(h, Mφ, s1, s2) = 2

∞∑

c=1

Q(c)∑

j=1

(I + δ) 6

6 2(C1 + C1C3)
∞∑

c=1

Q(c)∑

j=1

ω−s1 = C4h
2s1 , C4 = 2C1(1 + C3)5

s1/2ζK(s1).
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�ï×Ø
k = [t]

õ2òºå2Õ
t
Ö-ñ×Õ¹å2Õ�ä�ëÕ�Ô-é£ë]Ø%è�×�Ý
ê-Õ§Þé�Ô-ê�Ý

z = ω
õ�é§Ö-Ö
Ô-ê-Õ�Ô-é�Ô-ê
Ûªý_û�Õ§Õgé�ä2Ý
ò�Ý
Õ§ãlÖ-Õ!é�Ûªãlãlß

ΣÜ
Û°å2Õ�Ô � ω−s1
õ�ñÖ-ù�Ô-Ö-ãqÛµñÖsä�ÛªìÕ§ÞÞ�Ýsë¡Ö-íÕ§ÞÙªÝgëêsä�ëÕ�Ô-é£ë�Ô-Ö-ìÞÖ-æÎñÖçñÖ-×�ë#å2Ù%Û-÷�Ïlé�ä�Ø

s2 = s1 > 1
õÔ-ÖgØãlÕ§Õ§ã

S(h, Mφ, s1, s2) = 2

∞∑

c=1

Q(c)∑

j=1

(I + δ) = C∗h2s1(ln h−1 + C5),

òºå2ÕaÙ#Ö-Þé�ÔsÝ
Þ%ÔsÝ
C∗

Ö-ñ×Õ¹å2Õ�ä�Õ§Þ�Ýgê þ ©l�¹õ�Ýaå�ä�ë C5
é§ñ×�Ý
ê-Õ¹å�ä�Øê-Ögñ×Õ¹å2é�ÔsÝ
êsä�Õ§ÞØÕ

C5 =
λK(s1)

2
+ ∆,

−4 ln ε − ln 5

4
< ∆ <

2 + 4 ln ε − ln 5

4
.

Ø $�ï�#��$������Í¶zaä�ëâØ%è§ÛªìÕ§ÞØ%ë�Ý
é§Øãlñ%Ô-Ö
Ô-ØÙØ�é�ÛªãlãxÔ-Øñ�Ý
S(h, Mφ, s1, s2)

ãlÖ¥öçÞÖ�ñ×Øêsä�Õ§ÙªÝsÔ-ôØ�å2×%Ûªò§ØÕ¡ãlÕ�Ô-Ö§å2ßïõÇÞ�Ý
ñ×ØãlÕ§× ãlÕ�Ô-Ö§å2ß Ô-Õ§Ö-×ØØYå2ØÖ-áaÝ
Þ%Ô-Ö-ê-ß�àîñ×ØÜsä�Ø%ö�Õ§ÞØæ�õÇØé§ñÖsä�ô
è§Ûªý_û�ØÕÝ
ññ�Ý
×�ÝsÔgíÕ§ñÞß�àÚå2×Ö-Ü-Õ§æÙ� �%õTÚh��ò�ä*÷���� ÷
ÛÆ����� Ñ!¿ Ì � Á�ÃÒÌÐÏ!ÄÒÑ Ë

n Ü ¿ Ì � Ï!Á�¿ '¶"¨ÅÆÇ¨�cÌ
�ï×Õ¹å�ä�Ö¥ö�Õ§ÞÞ�ÝsëKê-ßÇó�Õüé�à�Õ§ã�ÝîÖ-íÕ§ÞÙØKé�Ûªãlã ñÖîÝ|ä�ò§Õ§Ü-×�Ý
ØìÕ§é§ÙØã ×Õ�ó�Õ�Ô-ÙªÝ
ãMñ×ØãlÕ§ÞØã�ÝYØKê
n
ðãlÕ§×ÞÖ-ãJé�ä�Ûªì�Ý
Õ
õ�Ö§å2Þ�Ý
Ù#ÖõqÙªÝ
Ù�é�ÔsÝ
ÞÕ�Ôüê-Ø#å2ÞÖúØ%èµñ×Øê-Ö§å2ØãlÖ-ò§ÖÎå+Ý|ä�Õ§ÕÒñ×ØãlÕ§×�Ý%õlÕ§Õâ×Õ°Ý|ä�Ø%è¥Ý|ðíØ%ëÒÔ-Õ�à%ÞØìÕ§é§ÙØÎé�ä�Ö¥öçÞÕ§Õ
÷
�ÂÛ-é�Ô-ô

s1, . . . , sn
�TñÖsä�Ö¥öçØ%Ô-Õ�ä�ô-ÞßÐÕaìØé�ä2Ý�Ø

s
�TØªàÒé§×Õ¹å2ÞÕ§Õ!ò�Ý
×ãlÖ-ÞØìÕ§é§Ù#Ö-Õ �

s =
n

s−1
1 + . . . + s−1

n

.

�ïÖsä�Ö¥öçØã
S(h, M, s1, . . . , sn) =

∑

06=x∈M

1

1 + |h−1x1|ns1 + . . . + |h−1xn|nsn
, þ × �

òºå2Õ
M
� ÞÕ§Ù#Ö
Ô-Ö-×�ÝsëÒ×Õ�ó�Õ�Ô-ÙªÝgê

Rn ÷N§ïÕ�Ô-×%Û°å2ÞÖgñÖ-ÙªÝsè¥ÝsÔ-ôõÞ�Ý
ñ×ØãlÕ§×�õì%Ô-Ö!å�ä�ë M = Zn Ø s > 1ù�Ô-Ö
Ôç×�ë#å¡é�à�Ö§å2Ø%Ô-é£ë�õ+ñ×ØìÕ§ã
S(h, Zn, s1, . . . , sn) � hns∗ñ×Ø

h → 0
õ�òºå2Õ

s∗ = min {s1, . . . , sn}
÷ Ó ä�Õ¹å�Ûªý_û�Ýsë]Ô-Õ§Ö-×Õ§ã�ÝÒÖ-Ü-Ö-Ü
û�Ý
Õ�Ôµ×Õ�è§Û¥ä�ô¥ÔsÝsÔ�×�Ý
Ü-Ö
Ô-ß�� × �Þ�Ý

n
ðãlÕ§×ÞßÐæ�é�ä�Ûªì�Ý
æ�÷
���#��Î��#�ï$TÍ�Ý�Þlß1àEá

s > 1 â M ãºä�å1æqå àEç~èé â�êHëeìjä è�í´èHîLïEèeð�ñ Rn ç ëjò á~ó ë ó åCò�ô�õ÷ö�â ß åCò Dñ�ø ëjò�ù�å ñ å ï å ß1àqñ å1ù-ù�ëú/ë ø ëjò ðûè ò�ú/å1ìjä è â-ö�å ß1ç â�õüö�â ß åCò K
ß1à å ø å1ù-â n ý�þ-ëú3ÿ è

S(h, M, s1, . . . , sn) � hns

ø ä�â h → 0 ý�qÝ
ÙØã Ö-Ü-×�Ýsè°Ö-ãÐõ�ñÖ-é§Ù#Ösä�ô-Ù%Û
s > s∗ þ è¥ÝµØé§Ùªä�ý[ìÕ§ÞØÕ§ã~é�ä�Ûªì�Ýsë s1 = . . . = sn

��õ2å�ä�ë Ý|ä�ò§Õ§Üsð×�Ý
ØìÕ§é§ÙØªàÎ×Õ�ó�Õ�Ô-Ö-Ù
M
é�Ûªãlã�Ý þ × ��ÛªÜ-ßÐê�Ý
Õ�ÔâÙ�Þ%Û¥ä�ýJÜ-ßÐé�Ô-×Õ§Õ
õ+ìÕ§ã�å�ä�ë�é�ÔsÝ
Þ#å+Ý
×%Ô-ÞÖ-æ¡×Õ�ó�Õ�Ô-ÙØ

M = Zn ÷�ï×Õ¹å2ê�Ý
×Ø%Ô-Õ�ä�ô-ÞÖ�å2Ö-ÙªÝsö�Õ§ãYÖ§å2ÞÖ�ê-é§ñÖ-ãlÖ-ò�ÝsÔ-Õ�ä�ô-ÞÖ-ÕaÛ#Ô-ê-Õ§×�ö�å2Õ§ÞØÕ
÷
���#�ï�ï$TÍ�� ù à åJú ä è ò

∫

R
u
+

1

w1 + . . . + wu +
∏u

l=1 w−αl

l

dw1 . . . dwu∏u
l=1 wl

ß õ�ëeÿâ àqßjðüø ä�â*ò î ìô�õ ø ëjò�ë í â à åCò á ù-ô�õ α1, . . . , αu ý
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�]��,�$�Õ#$���	��2�-�'��sÍz�Ö-é�ÔsÝsÔ-Ö-ìÞÖçå2Ö-ÙªÝsè¥ÝsÔ-ôõ+ì%Ô-Ögå�ä�ë¡ÞÕ§Ù#Ö
Ô-Ö-×ß�à
η > 0

Ø
C > 0

êÚÙªÝsö�å2Ö-æØ%èaÖ-Üsä2Ý
é�Ô-Õ§æ�ê-Ø#å+Ý {(w1, . . . , wu) ∈ Ru
+ : w1 ≷ 1, . . . , wu ≷ 1} ê-ßÐñÖsä�ÞÕ§ÞÖçÞÕ§×�Ý
ê-Õ§Þé�Ô-ê-Ö

w1 + . . . + wu +

u∏

l=1

w−αl

l > Cw±η
1 . . . w±η

u

þ ÞÕ§×�Ý
ê-Õ§Þé�Ô-ê
Û wl > 1
é§Ö-Ö
Ô-ê-Õ�Ô-é�Ô-ê
Û-Õ�Ô�ãlÞÖ¥öçØ%Ô-Õ�ä�ô

w+η
l

êçñ×Ö-Ø%è°ê-Õ¹å2Õ§ÞØØ¡é§ñ×�Ý
ê�Ý%õ2ÝçÞÕ§×�Ý
ê-Õ§Þé�Ô-ê
Û
wl 6 1

�TãlÞÖ¥öçØ%Ô-Õ�ä�ô
w−η

l

��÷��ÂÛ-é�Ô-ôõ�Þ�Ý
ñ×ØãlÕ§×�õ
w1 > 1

õ�÷§÷§÷§õ
wl > 1

õ
0 < wl+1 6 1

õ�÷§÷§÷§õ
0 < wu 6 1.

��Ö-òºå+Ý

w1 + . . . + wu +
u∏

l=1

w−αl

l > w1 + . . . + wl + (w1 . . . wl)
−α(wl+1 . . . wu)

−β >

> (w1 . . . wl)
γ + (w1 . . . wl)

−α(wl+1 . . . wu)
−β = xγ + x−αy−β,

òºå2Õ
α = max {α1, . . . , αl}

õ
β = min {αl+1, . . . , αu}

õ
γ = 1/l

õ
x = w1 . . . wl > 1, 0 < y = wl+1 . . . wu 6 1.

·Âé�ÔsÝ|ä�Ö-é§ô�ÛªÜ-Õ¹å2Ø%Ô-ô-é£ë�õ2ì%Ô-Ö
xγ + x−αy−β > Cxηy−η

ê�Ö-Üsä2Ý
é�Ô-Ø
x > 1

õ
0 < y 6 1

÷-ª�Ý
é§é§ãlÖ
Ô-×Øã áïÛªÞÙíØý
f(x) = yηxγ−η + y−β+ηx−α−η .

¸ïãlÕ§Õ§ã
f(x) > f(x0)

õ�òºå2Õ
x0 =

(
α + η

γ − η

)1/(α+γ)

y−β/(α+γ).

�qÝ
ÙÒÙªÝ
Ù
f(x0) � yδ, δ = − βγ

α + γ
+ η

(
1 +

β

α + γ

)
,

Ô-Ö
f(x0) > C

ñ×Ø
0 < y 6 1

õÕ§é�ä�Ø
η
å2Ö-é�ÔsÝsÔ-Ö-ìÞÖçã�Ý|ä�Ö÷

�]��,�$�Õ#$���	��2�-�'��ü��#��Î��#�ï�!Í�¸ïãlÕ§Õ§ã
S(h, M, s1, . . . , sn) =

=
∑

06=µ∈D

1

1 + |h−1σ1(µ)|ns1 + . . . + |h−1σn(µ)|nsn
= 2

∞∑

c=1

Q(c)∑

j=1

∑

k∈Zu

F (k1, . . . , ku).

� å2Õ§é§ô

F (y1, . . . , yu) =
1

1 + zns1

1 + . . . + znsn
n

, zi = h−1|σi(µj)|
u∏

l=1

|σi(εl)|yl, 1 6 i 6 n.
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Ó�ê-Õ¹å2Õ§ãYÖ-Ü-Ö
è°Þ�Ý¥ìÕ§ÞØÕ
ω =

n∏

i=1

zi = h−nc.

��Ö-òºå+Ý%õê�ì�Ý
é�Ô-ÞÖ-é�Ô-Ø�õ
zn = ω

u∏

l=1

z−1
l

þ Þ�Ý
ñÖ-ãlÞØãÐõ�ì%Ô-Ö u = n − 1
��÷-�ïÖsä�Ö¥öçØã

Σ =
∑

k∈Zu

F (k1, . . . , ku), I =

∫

Ru

F (y1, . . . , yu) dy1 . . . dyu,

Øµñ%Û-é�Ô-ôõ�ÙªÝ
ÙµØµê-ßÇó�Õ
õ
δ = Σ − I

÷
� ÷�·ÂíÕ§ÞØãYØÞ%Ô-Õ§ò§×�Ý|ä

I
÷N�qÝ
ÙÒÙªÝ
Ù

∂zl

∂ym

= ρmlzl, ρml = ln |σl(εm)|,

å�ä�ëÒëÙ#Ö-Ü-Ø�Ý
Þ�Ý
J
è¥Ý
ãlÕ§ÞßKñÕ§×Õ§ãlÕ§ÞÞß�à

(y1, . . . , yu) → (z1, . . . , zu)
ØãlÕ§Õ§ã

J = R
u∏

l=1

zl, R = | det (ρml)|.

Ó ä�Õ¹å2Ö-ê�ÝsÔ-Õ�ä�ô-ÞÖõ

I = R−1

∫

R
u
+

1

1 + zns1

1 + . . . + znsu
u +

(
ω

∏u
l=1 z−1

l

)nsn

dz1 . . . dzu∏u
l=1 zl

6 R−1Ĩ ,

òºå2Õ
Ĩ =

∫

R
u
+

1

zns1

1 + . . . + znsu
u +

(
ω

∏u
l=1 z−1

l

)nsn

dz1 . . . dzu∏u
l=1 zl

.

�ïÖ-é�ä�Õïè¥Ý
ãlÕ§Þß ñÕ§×Õ§ãlÕ§ÞÞß�à
(z1, . . . , zu) → (w1, . . . , wu)

õ�òºå2Õ
wl = ω−sznsl

l , 1 6 l 6 u,

ñÖsä�ÛªìØã
Ĩ = ω−s 1

nu
∏u

l=1 sl

∫

R
u
+

1

w1 + . . . + wu +
∏u

l=1 w
−sn/sl

l

dw1 . . . dwu∏u
l=1 wl

.

�ïÖ�ä�Õ§ãlãlÕcñÖ-é�ä�Õ¹å2ÞØæ�ØÞ%Ô-Õ§ò§×�Ý|äúé�à�Ö§å2Ø%Ô-é£ëÎØ�õÔsÝ
ÙØãîÖ-Ü-×�Ýsè°Ö-ãÐõé§ñ×�Ý
ê-Õ¹å�ä�Øê�Ý�Ö-íÕ§ÞÙªÝ
I 6 C1ω

−s.

y[÷N·ÂñØ×�Ýsëé§ô!Þ�Ý!ãlÞÖ-ò§Ö-ãlÕ§×ÞßÐæâÝ
Þ�Ý|ä�Ö-ò[ÞÕ§×�Ý
ê-Õ§Þé�Ô-ê�Ý þ µ�� þ é§ãÐ÷Éõ#Þ�Ý
ñ×ØãlÕ§×�õT� 
����õ#ãlÖ¥öçÞÖ!ñÖ-ÙªÝ|ðè¥ÝsÔ-ôõ�ì%Ô-Ö
δ 6 C2I

÷ Ó ä�Õ¹å2Ö-ê�ÝsÔ-Õ�ä�ô-ÞÖõ
Σ = I + δ 6 C3ω

−s.
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Ó[÷-�qÝ
ÙÒÙªÝ
Ù
ω−s = hnsc−s õÔ-Ö

S(h, M, s1, . . . , sn) 6 C3

∞∑

c=1

Q(c)c−shns = C4h
ns.

·Âé�ÔsÝ|ä�Ö-é§ôañÖ-ÙªÝsè¥ÝsÔ-ôõ�ì%Ô-ÖañÖsä�ÛªìÕ§ÞÞ�ÝsëçÖ-íÕ§ÞÙªÝïëêsä�ëÕ�Ô-é£ë�Ô-Ö-ìÞÖ-ægñÖañÖ-×�ë#å2Ù%Û-÷��.Ô-ÖcÔsÝ
Ù�õ#ñÖ-é§Ù#Ösä�ôsðÙ%Ûâé�Ûªãlã�Ý
Σ
é§Ö§å2Õ§×�öçØ%Ôçé�ä2Ý
ò�Ý
Õ§ãlÖ-Õ � ω−s ÷�z�Õ§æé�Ô-ê-Ø%Ô-Õ�ä�ô-ÞÖõ2ñ%Û-é�Ô-ô y1

õ�÷§÷§÷§õ
yu
ÔsÝ
Ù#Ö-ê-ßïõ�ì%Ô-Ö

znsl

l = ωs, 1 6 l 6 u.

��Ö-òºå+Ý
F (y1, . . . , yu) � ω−s ØµãlÖ¥öçÞÖ�ê
è§ë%Ô-ô k1 = [y1]

õ�÷§÷§÷§õ
ku = [yu]

÷
Ó~è¥Ý
Ùªä�ý[ìÕ§ÞØÕçñ×Øê-Õ¹å2Õ§ã~Õ�û�ÕgÖ§å2ØÞüñ×ØãlÕ§×]ÔsÝ
Ù#Ö-ò§Ö�×Ö§å+ÝµÖ-íÕ§ÞÙØ þ ×�Ý
é§ñ×Ö-é�Ô-×�Ý
ÞÕ§ÞØÕÚñ×ØªðãlÕ§×�Ý�Ø%èa×�Ýsè�å�÷�
�Þ�Ý

n
ðãlÕ§×ÞßÐæµé�ä�Ûªì�Ý
æ�� �

∑

06=x∈M

1

(1 + |h−1x1|s1) . . . (1 + |h−1xn|sn)
� hns∗(ln h−1)v−1, h → 0,

òºå2Õ
s∗ = min {s1, . . . , sn} > 1

õ2Ý
v
� ìØé�ä�ÖçÞÖ-ãlÕ§×Ö-ê

i
õå�ä�ë�Ù#Ö
Ô-Ö-×ß�à

si = s∗
÷��ï×Ø

v = n
ÛªÙªÝ|ðè¥Ý
ÞÞ�ÝsëâÖ-íÕ§ÞÙªÝcå2Ö-ñ%Û-é§ÙªÝ
Õ�Ô�Û#Ô-Ö-ìÞÕ§ÞØÕ þ é§ãÐ÷Ý
Þ�Ý|ä�Ö-ò§ØìÞßÐæÒ×Õ�è§Û¥ä�ô¥ÔsÝsÔçê*� 
� õ%é§ácÖ-×ãqÛ¥ä�Ø×Ö-ê�Ý
ÞÞßÐæå�ä�ëµé�Ûªãlãlß

(∗) ��÷ � Ý�ÞÕ¹å2Ö-é�ÔsÝsÔ-Ù#Ö-ã ãlÕ§é�ÔsÝ�å2Ö-ÙªÝsè¥ÝsÔ-Õ�ä�ô-é�Ô-ê-Öçù�Ô-ØªàÒÛ#Ô-ê-Õ§×�ö�å2Õ§ÞØæÎãlß Ö-ñ%Û-é§ÙªÝ
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(s,p,q)
2 (Λ)

B4BedK3��~�'* � Ã /��,�� & � &�a �~� Ã £e¦e¦   Ã'M�Ã ¢ ÃfG $ � `�: 3 $ 6 * ) ÃZG�Ã ¢e¡gT��/¦�� Ã
� Q WV+XZY�[����h\]�^\]�Ki 6	7 �2/ 6 ( ��3¶�98 &�( . 61� 3 �~� � $ � ( � & � �~�l�b* ) �	,j8 6 � )�` ��@#k�D��'* ÃÇÃ©Ã©Ã � ¾ ( �l8L��A Ã ¾ .s�2/ Ã��� 6=) Ã im( ��*j� & � ( * )�¤ £e¦e¦   Ã
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