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1. �¢¥¤¥¨¥. �¥«ì ¤ ®© § ¬¥âª¨ | ¤ âì \ ¤¥«ì®¥" ¤®ª § â¥«ìáâ¢®  ¤¥«ì®© ä®à¬ã«ë
¤«ï £ ãáá®¢ëå ¨â¥£à «®¢. �â  ä®à¬ã«  § ª«îç ¥âáï ¢ â®¬, çâ® ¥á«¨ í«¥¬¥âë ¬ âà¨æë (B)n�n
ª¢ ¤à â¨ç®© ä®à¬ë à æ¨® «ìë, â® ¯à®¨§¢¥¤¥¨¥ ¯® ¢á¥¬ ¯à®áâë¬ p £ ãáá®¢ëå ¨â¥£à «®¢
¯® n-¬¥à®¬ã p- ¤¨ç¥áª®¬ã ¯à®áâà áâ¢ã Qn

p , ã¬®¦¥®¥   á®®â¢¥âáâ¢ãîé¨© ¢¥é¥áâ¢¥ë©
¨â¥£à «, à ¢® ¥¤¨¨æ¥. �àã£¨¬¨ á«®¢ ¬¨, £ ãáá®¢ ¨â¥£à « ¯® ¯à®áâà áâ¢ã  ¤¥«¥© à ¢¥ ¥¤¨-
¨æ¥. �®ª § â¥«ìáâ¢® íâ®© ä®à¬ã«ë ¢ ®¤®¬¥à®¬ á«ãç ¥ (¬®£®¬¥àë© á«ãç © «¥£ª® á¢®¤¨âáï
ª ®¤®¬¥à®¬ã) ¡ë«® ¢¯¥à¢ë¥ ¤ ® ¢ [1]. �® ®¯¨à ¥âáï   ¤®áâ â®ç® ¥âà¨¢¨ «ìë¥ ä®à¬ã«ë
¤«ï ¨â¥£à «®¢ ¯® Qp ¨ ¥ª®â®àë¥ ä ªâë ¨§ â¥®à¨¨ ç¨á¥«. � ¯. 3 ¯à¨¢®¤¨âáï ¯à®áâ®¥   «¨â¨-
ç¥áª®¥, \ ¤¥«ì®¥" ¤®ª § â¥«ìáâ¢®, ¥ ¨á¯®«ì§ãîé¥¥ ¯à¥¤¢ à¨â¥«ìëå ¢ëç¨á«¥¨© ¨â¥£à «®¢
¯® Qp. �¤¥ï ¯à¥¤« £ ¥¬®£® ¤®ª § â¥«ìáâ¢  á®áâ®¨â ¢ ¥áâ¥áâ¢¥®¬ à §¡¨¥¨¨ ¢á¥© ®¡« áâ¨ ¨-
â¥£à¨à®¢ ¨ï | ª®«ìæ   ¤¥«¥© |   ç áâ¨. �â® à §¡¨¥¨¥   «®£¨ç® à §¡¨¥¨î ¯à®áâà áâ¢ 
Rn   ¥¤¨¨çë¥ ªã¡¨ª¨. �á¯®«ì§ãï ¥ª®â®àë¥ ¯à®áâë¥ á¢®©áâ¢  ¯à¥®¡à §®¢ ¨ï �ãàì¥   Qp,
«¥£ª® ¯®«ãç¨âì ¤®ª §ë¢ ¥¬ë© à¥§ã«ìâ â.

� ¯. 4 ®¡áã¦¤ ¥âáï ã¯à®é¥ë© ¢ à¨ â  à¨ä¬¥â¨ç¥áª®£® ¤®ª § â¥«ìáâ¢  [1]. �ã¤¥â ¯®ª § -
®, çâ® ¥á«¨ ¨á¯®«ì§®¢ âì ï¢ë¥ ä®à¬ã«ë ¤«ï ¨â¥£à «®¢ ¯® Qp (¯® Qn

p ), â®  ¤¥«ì ï ä®à¬ã« 
¤«ï £ ãáá®¢ëå ¨â¥£à «®¢ íª¢¨¢ «¥â    «®£¨ç®© ä®à¬ã«¥ ¤«ï á¨¬¢®«  �¨«ì¡¥àâ . � ¥â-
áï â ª¦¥ ï¢®¥ ¢ëà ¦¥¨¥ ¤«ï ¬®£®¬¥àëå £ ãáá®¢ëå ¨â¥£à «®¢ ¯® Qn

p ç¥à¥§ ¨¢ à¨ âë
á®®â¢¥âáâ¢ãîé¥© ª¢ ¤à â¨ç®© ä®à¬ë.

2. �âàãªâãà  ª®«ìæ   ¤¥«¥© [2]. �ãáâì Q | ¯®«¥ à æ¨® «ìëå ç¨á¥«. R | ¢¥é¥áâ¢¥-
®¥ ¯®¯®«¥¨¥ Q, Qp | p- ¤¨ç¥áª®¥ ¯®¯®«¥¨¥ Q, Z | ª®«ìæ® æ¥«ëå, Zp | ª®«ìæ® æ¥«ëå
p- ¤¨ç¥áª¨å ç¨á¥«: Zp = fa 2 Qp : jajp � 1g. �£à ¨ç¥®¥ ¯àï¬®¥ ¯à®¨§¢¥¤¥¨¥  ¤¤¨â¨¢ëå
£àã¯¯ R+, Q+

p , p = 2; 3; 5; : : : , ®â®á¨â¥«ì® Z+
p , p = 2; 3; : : : ,  §ë¢ ¥âáï £àã¯¯®©  ¤¥«¥© A. �àã-

£¨¬¨ á«®¢ ¬¨, A ¥áâì ¬®¦¥áâ¢® ¢á¥å ¯®á«¥¤®¢ â¥«ì®áâ¥© a = (a1; a2; : : : ; ap; : : : ), £¤¥ a1 2 R,
ap 2 Qp, p = 2; 3; : : : , ¯à¨ç¥¬ ap 2 Zp ¤«ï ¯®çâ¨ ¢á¥å 1 p. �®¦¥áâ¢® â ª¨å ¯®á«¥¤®¢ â¥«ì®áâ¥©
®¡à §ã¥â ª®«ìæ® ®â®á¨â¥«ì® ®¯¥à æ¨© ¯®ª®¬¯®¥â®£® á«®¦¥¨ï ¨ ã¬®¦¥¨ï. �®á«¥¤®¢ -
â¥«ì®áâì  ¤¥«¥© a(n) = (a(n)1 ; a2; : : : ; ap; : : : ) áå®¤¨âáï ª  ¤¥«î a = (a1; a2; : : : ; ap; : : : ), ¥á«¨ ® 
áå®¤¨âáï ª a ¯®ª®¬¯®¥â® ¨ áãé¥áâ¢ã¥â â ª®¥ N , çâ® ¯à¨ ¢á¥å n � N ap � a(n)p 2 Zp.

�àã¯¯   ¤¥«¥© A, ¡ã¤ãç¨ «®ª «ì® ª®¬¯ ªâ®©, ¨¬¥¥â ¨¢ à¨ âãî ¬¥àã, ª®â®àãî ®¡®§ -

ç¨¬ ç¥à¥§ da. �â  ¬¥à  ¡ã¤¥â ®à¬¨à®¢   ãá«®¢¨¥¬
Z
F

da = 1, £¤¥ F | ª®¬¯ ªâ®¥ ¬®¦¥áâ¢®

 ¤¥«¥© a = (a1; a2; : : : ; ap; : : : ) â ª¨å, çâ® 0 � a1 � 1, ap 2 Zp, p = 2; 3; : : : �á«¨ '(a) | áã¬¬¨-
àã¥¬ ï   A äãªæ¨ï ¢¨¤  '(a) = '1(a1)'2(a2) : : : 'p(ap) : : : , â®Z

'(a)da =
Z
'1(a1)da1

Z
'2(a2)da2 : : :

Z
'p(ap)dap : : : ;

1 ¢á¥å, §  ¨áª«îç¥¨¥¬ ª®¥ç®£® ç¨á« 
� ¡®â  ¢ë¯®«¥  ¯à¨ ä¨ á®¢®© ¯®¤¤¥à¦ª¥ �®áá¨©áª®£® ä®¤  äã¤ ¬¥â «ìëå ¨áá«¥¤®¢ ¨©

(£à â ò99-01-00467).
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£¤¥ dap | ¬¥àë   Qp, p =1; 2; 3; : : : (Q1 � R), ®à¬¨à®¢ ë¥ ãá«®¢¨ï¬¨Z 1

0
da1 = 1;

Z
Zp

dap = 1; p 6=1:

�®«¥ à æ¨® «ìëå ç¨á¥« ¨§®¬®àä® ¢ª« ¤ë¢ ¥âáï ¢ ª®«ìæ®  ¤¥«¥© A. � ¦¤®¬ã à æ¨®-
 «ì®¬ã ç¨á«ã r á®®â¢¥âáâ¢ã¥â ¯®á«¥¤®¢ â¥«ì®áâì (r; r; : : : ; r; : : : ). � ª¨¥ ¯®á«¥¤®¢ â¥«ì®áâ¨
ï¢«ïîâáï  ¤¥«ï¬¨ (â. ª. ¤«ï ¢á¥å r 6= 0 ¢ë¯®«¥® jrjp = 1 ¤«ï ¯®çâ¨ ¢á¥å p). �å  §ë¢ îâ
£« ¢ë¬¨  ¤¥«ï¬¨. � ¬¥â¨¬, çâ®

Q
p
jrjp = 1 ¤«ï r 2 Q� (Q� = Q n f0g). �¤¥áì ¯à®¨§¢¥¤¥¨¥

¡¥à¥âáï ¯® ¢á¥¬ ¯à®áâë¬ p ¨ p =1, jrj1 |  ¡á®«îâ®¥ § ç¥¨¥ ç¨á«  r. �®«ìæ® £« ¢ëå  ¤¥-
«¥© ¤¨áªà¥â® ¢ A. �ã¤ ¬¥â «ì ï ®¡« áâì  ¤¤¨â¨¢®© £àã¯¯ë A ®â®á¨â¥«ì® ¯®¤£àã¯¯ë
£« ¢ëå  ¤¥«¥© ¥áâì F . � ª¨¬ ®¡à §®¬,

A =
G
r2Q

Ar; (1)

£¤¥ Ar = fa 2 A : a = r + x; x 2 Fg,   § ç®ª t ®§ ç ¥â ®¡ê¥¤¨¥¨¥ ¥¯¥à¥á¥ª îé¨åáï
¬®¦¥áâ¢. � ¬¥â¨¬, çâ® ¤«ï \ãá¥ç¥ëå"  ¤¥«¥©

A0 = f(a2; a3; a5; : : : ) : ap 2 Qp; ¯à¨ç¥¬ ap 2 Zp ¤«ï ¯®çâ¨ ¢á¥å pg
¨¬¥¥â ¬¥áâ® á«¥¤ãîé¥¥ ¯à¥¤áâ ¢«¥¨¥

A0 =
G

r2Q\[0;1)

fa 2 A0 : a = r + x; x 2 F 0g; (2)

£¤¥ F 0 = fa 2 A0 : ap 2 Zp; p = 2; 3; : : : g.
�¡®§ ç¨¬ ç¥à¥§ fapgp ¤à®¡ãî ç áâì p- ¤¨ç¥áª®£® ç¨á« . �  ï¢«ï¥âáï ®¡ëçë¬ à æ¨®-

 «ìë¬ ç¨á«®¬ ¨ ®¯à¥¤¥«ï¥âáï á«¥¤ãîé¨¬ ®¡à §®¬: ¥á«¨

ap =
1X
i=m

cip
i; ci 2 f0; : : : ; p� 1g;

â® fapgp =
�1P
i=m

cipi. �ãáâì Dp = fd 2 Qp : fdgp = dg. �¬¥¥â ¬¥áâ® à §«®¦¥¨¥

Qp =
G

d2Dp


d; 
d = fap 2 Qp : ap = d+ x; x 2 Zpg:

�®«¥¥ â®£®, ¥á«¨ S | \p- ¤¨ç¥áª ï áä¥à " à ¤¨ãá  p,  2 Z : S = fx 2 Qp : jxjp = pg, â® ¯à¨
 > 0 á¯à ¢¥¤«¨¢® à §«®¦¥¨¥

S =
G

d2Dp; jdjp=p


d: (3)

�ãáâì D = fa 2 A0 : ap 2 Dp, ¯à¨ç¥¬ ap = 0 ¤«ï ¯®çâ¨ ¢á¥å pg. �â®¡à ¦¥¨¥

(a2; a3; : : : )! r =
� X

p=2;3;:::

ap

�
mod1

ï¢«ï¥âáï ¢§ ¨¬® ®¤®§ çë¬ ®â®¡à ¦¥¨¥¬ ¨§ D   à æ¨® «ìë¥ ç¨á«  ¨§ ¨â¥à¢ «  [0; 1).
�¡à â®¥ ®â®¡à ¦¥¨¥ § ¤ ¥âáï ä®à¬ã«®© ap = frgp. � ª¨¬ ®¡à §®¬, à §«®¦¥¨¥ (2) ¬®¦®
¯¥à¥¯¨á âì ¢ ¢¨¤¥

A0 =
G
d2D

fa 2 A0 : a = d+ x; x 2 F 0g: (4)
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�®«ìæ®  ¤¥«¥© ï¢«ï¥âáï á ¬®¤ã «ìë¬ ª®«ìæ®¬, â. ¥. «î¡®©  ¤¤¨â¨¢ë© å à ªâ¥à   ª®«ìæ¥
 ¤¥«¥© ¨¬¥¥â ¢¨¤ �(ax), £¤¥ a 2 A, ¨

�(a) = �1(a1)
Y

p=2;3;:::

�p(ap); �1(a1) = e�2�ia1 ; �p(ap) = e2�ifapg:

� ¬¥â¨¬, çâ®

�(r) = 1; ¥á«¨ r 2 Q: (5)

� ª¦¥ ¡ã¤¥¬ ¨á¯®«ì§®¢ âì ¨¢ à¨ â®áâì ¨¤¨ª â®à  Zp ®â®á¨â¥«ì® ¯à¥®¡à §®¢ ¨ï �ã-
àì¥ ¢ Qp Z

Zp

�p(kx)dx =

(
1; ¥á«¨ k 2 Zp;

0; ¥á«¨ k =2 Zp:
(6)

3. \�¤¥«ì®¥" ¤®ª § â¥«ìáâ¢®  ¤¥«ì®© ä®à¬ã«ë. �ãáâì B = (bi;j) | ¥¢ëà®¦¤¥ ï
¬ âà¨æ  à §¬¥à®áâ¨ n � n, ¢á¥ í«¥¬¥âë ª®â®à®© | à æ¨® «ìë¥ ç¨á« . �¡®§ ç¨¬ ç¥à¥§
gp(B), p = 2; 3; : : : , \¥á®¡áâ¢¥ë©" £ ãáá®¢ ¨â¥£à « ¯® Qn

p

gp(B) =
q
j2n detBjp lim

N!1

Z
x2Qn

p :jxijp�N

�p

� nX
i;j=1

bi;jxixj

�
dx1 : : : dxn:

�¥à¥§ g1(B) ®¡®§ ç¨¬   «®£¨çë© ¢¥é¥áâ¢¥ë© ¨â¥£à «, à ¢ë©, ª ª ¨§¢¥áâ®, ((1 �
i)=
p
2)l((1 + i)=

p
2)k, £¤¥ l ¨ k | á®®â¢¥âáâ¢¥® ¯®«®¦¨â¥«ìë© ¨ ®âà¨æ â¥«ìë© ¨¤¥ªáë

¨¥àæ¨¨ ¬ âà¨æë1 B. � [1] ¡ë« ¤®ª §  ®¤®¬¥àë© ¢ à¨ â á«¥¤ãîé¥© â¥®à¥¬ë.

�¥®à¥¬  1. �á¥ ¨â¥£à «ë gp(B), p =1; 2; 3; : : : , áãé¥áâ¢ãîâ, ¨ ¨å ¯à®¨§¢¥¤¥¨¥ g1(B)�Q
p=2;3;:::

gp(B) à ¢® ¥¤¨¨æ¥.

�¢ ¤à â¨çãî ä®à¬ã
nP

i;j=1
bi;jxixj ¬®¦® á ¯®¬®éìî «¨¥©®£® ¯à¥®¡à §®¢ ¨ï x = Cy (C =

(ci;j)ni;j=1, ci;j 2 Q) ¯à¨¢¥áâ¨ ª ¤¨ £® «ì®¬ã ¢¨¤ã, ¨ ¯à¨ íâ®¬ ¤«ï ¬¥àë �  à  ¢ Qp, p = 2; 3; : : : ,
á¯à ¢¥¤«¨¢  ®¡ëç ï ä®à¬ã«  § ¬¥ë ¯¥à¥¬¥ëå dx1 : : : dxn = jdetCjpdy1 : : : dyn. �®íâ®¬ã
â¥®à¥¬ã 1 ¤®áâ â®ç® ¤®ª § âì «¨èì ¢ ®¤®¬¥à®¬ á«ãç ¥. �®«¥¥ â®£®, ¥á«¨ B � b 2 Q� ¨¬¥¥â
¢¨¤ s=q, s; q 2 Z, â® § ¬¥®© ¯¥à¥¬¥ëå x = qy ¤®ª § â¥«ìáâ¢® â¥®à¥¬ë á¢®¤¨âáï ª á«ãç î
b 2 Z, b 6= 0.

�á®¢ ï ¨¤¥ï \ ¤¥«ì®£®" ¤®ª § â¥«ìáâ¢  § ª«îç ¥âáï ¢ á«¥¤ãîé¥¬ ãâ¢¥à¦¤¥¨¨.

�¥¬¬ . �ãáâì b 2 Z, b 6= 0. �®£¤  àï¤
X
r2Q

Z
Ar

�(bx2)dx  ¡á®«îâ® áå®¤¨âáï ¨ à ¢¥ ¥¤¨¨-

æ¥.

� á¨«ã à ¢¥áâ¢ (1) ¨
Q
p
j2nbjp = 1 íâ®â à¥§ã«ìâ â ¬®¦® ¨â¥à¯à¥â¨à®¢ âì ª ª â®â ä ªâ, çâ®

£ ãáá®¢ \¨â¥£à « ¯® A" à ¢¥ ¥¤¨¨æ¥.

�®ª § â¥«ìáâ¢® «¥¬¬ë. � á¨«ã à ¢¥áâ¢  (5) ¨¬¥¥¬Z
Ar

�(bx2)dx =
Z
F

�(br2 + 2brx+ bx2)dx =
Z
F

�(2brx+ bx2)dx:

�®«®¦¨¬ 2br = r0. �áª®¬ë© àï¤ ¬®¦® ¯¥à¥¯¨á âì ¢ ¢¨¤¥
X
r02Q

Z 1

0

�1(bx
2 + r0x)dx

Y
p=2;3;:::

Z
Zp

�p(bx
2 + r0x)dx:

1�¤¥áì ¨ ¤ «¥¥ ¢ ¯. 4 ¨¢ à¨ âë ª¢ ¤à â¨ç®© ä®à¬ë
P
i;j
bi;jxixj à áá¬ âà¨¢ îâáï ª ª äãªæ¨® «ë

®â ¬ âà¨æë B.
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� ª ª ª b 2 Zp, á ãç¥â®¬ (6) ¨¬¥¥¬

Y
p=2;3;:::

Z
Zp

�p(bx
2 + r0x)dx =

Y
p=2;3;:::

Z
Zp

�p(r
0x)dx =

(
1; ¥á«¨ r0 2 Z;

0; ¥á«¨ r0 2 Q n Z:
� ª¨¬ ®¡à §®¬, ¨áª®¬ë© àï¤ á®¢¯ ¤ ¥â á

X
r02Z

Z 1

0

�1(bx2 + r0x)dx

| áã¬¬®© ª®íää¨æ¨¥â®¢ �ãàì¥ äãªæ¨¨ e�2�ibx
2

.

�®ª § â¥«ìáâ¢® â¥®à¥¬ë (®¤®¬¥àë© á«ãç ©, b 2 Z, b 6= 0). �®ª ¦¥¬ á ç « , çâ®
¤«ï ¨â¥£à «®¢ Gp(b) = j2bj�1=2p gp(b) ¢ë¯®«¥®

Gp(b) =
Z

x2Qp:jxjp�j2bj
�1
p

�p(bx2)dx: (7)

� ç áâ®áâ¨, ¯à¨ p > jbj1

Gp(b) =
Z
x2Zp

�p(bx
2)dx =

Z
x2Zp

dx = 1: (8)

�âáî¤  á«¥¤ã¥â áãé¥áâ¢®¢ ¨¥ ¨â¥£à «®¢ gp(b) ¤«ï ¢á¥å ¯à®áâëå p ¨ ¨å ¯à®¨§¢¥¤¥¨ï

g(b) =
Y

p=2;3;:::

gp(b) = j2bj�1=21

Y
p=2;3;:::

Gp(b):

� á¨«ã (3) ¤«ï ¤®ª § â¥«ìáâ¢  (7) ¤®áâ â®ç® ¤®ª § âì, çâ®Z
x2
d

�p(bx
2)dx = 0; ¥á«¨ d 2 Dp; jdj > j2bj�1p : (9)

�â® à ¢¥áâ¢® á«¥¤ã¥â ¨§ (6):Z
x2
d

�p(bx2)dx = �p(bd2)
Z
x2Zp

�p(2bdx)dx = 0:

�à¥¤áâ ¢¨¬ â¥¯¥àì ¯à®¨§¢¥¤¥¨¥ g(b) ¢ ¢¨¤¥ áã¬¬ë ¨â¥£à «®¢ ¯® í«¥¬¥â àë¬ ®¡« áâï¬. �
á¨«ã (7){(9) ¨¬¥¥¬

g(b) = j2bj�1=21

X
d2D

Z
a2A0:a=d+x; x2F 0

Y
p=2;3;:::

�p(bx2)da:

�¢¨¤ã íª¢¨¢ «¥â®áâ¨ à §«®¦¥¨© (2) ¨ (4) ¯®á«¥¤¥¥ à ¢¥áâ¢® ¬®¦® ¯¥à¥¯¨á âì ª ª

g(b) = j2bj�1=21

X
r2Q\[0;1)

Z
a2A0:a=r+x; x2F 0

Y
p=2;3;:::

�p(bx
2)da:

�¥á®¡áâ¢¥ë© ¨â¥£à « g1(b) ¬®¦® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥ àï¤ 

g1(b) =
q
j2bj1

X
k2Z

r+k+1Z
r+k

�1(bx2)dx;

£¤¥ r | «î¡®¥ à æ¨® «ì®¥ ç¨á«® ¨§ ¨â¥à¢ «  [0; 1). �®«ãç ¥¬

g(b)g1(b) =
X
r2Q

Z
Ar

�(bx2)dx:

� ª¨¬ ®¡à §®¬, ãâ¢¥à¦¤¥¨¥ â¥®à¥¬ë á¢®¤¨âáï ª ãâ¢¥à¦¤¥¨î «¥¬¬ë. �
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4. �à¨ä¬¥â¨ª  £ ãáá®¢ëå ¨â¥£à «®¢. �ãáâì c 2 Z. �¨¬¢®« �¥¦ ¤à  (c=p) ®¯à¥¤¥«ï-
¥âáï á«¥¤ãîé¨¬ ®¡à §®¬:

�
c

p

�
=

8>><
>>:
�1; ¥á«¨ ãà ¢¥¨¥ x2 = cmod p ¥ ¨¬¥¥â à¥è¥¨ï x 2 Z;

0; ¥á«¨ c = 0mod p;

1; ¥á«¨ ãà ¢¥¨¥ x2 = amod p ¨¬¥¥â ¥ã«¥¢®¥ à¥è¥¨¥ x 2 Z:

�ãáâì p- ¤¨ç¥áª®¥ ç¨á«® b 2 Q�
p ¯à¥¤áâ ¢¨¬® ¢ ¢¨¤¥

1

b =
1X
i=m

cip
i; ci 2 f0; : : : ; p� 1g; cm 6= 0:

�«ï ®¤®¬¥à®£® £ ãáá®¢  ¨â¥£à «  ¢ Qp ¨¬¥¥â ¬¥áâ® ä®à¬ã«  gp(b) = �p(b) ([1], [3]), £¤¥

�p(b) =

8>><
>>:
1; ¥á«¨ m ç¥â®¥;

(cm=p); ¥á«¨ m ¥ç¥â®¥, p � 1mod 4;

(cm=p)i; ¥á«¨ m ¥ç¥â®¥, p � 3mod 4;

¯à¨ p 6= 2, ¨

�2(b) =

8>><
>>:

1p
2
(1 + (�1)cm+1i); ¥á«¨ m ç¥â®¥;

1p
2
(1 + i)icm+1(�1)cm+2 ; ¥á«¨ m ¥ç¥â®¥:

� ¯®¬¨¬, çâ® g1(b) = �1(b), £¤¥ �1(b) = (1� sign(b)i)=
p
2. �«ï ¢á¥å p =1; 2; 3; : : :

�p(bc
2) = �p(b); (10)

�p(b)�p(�b) = 1: (11)

�ãªæ¨ï �p(b) á¢ï§   á á¨¬¢®«®¬ �¨«ì¡¥àâ . �® ®¯à¥¤¥«¥¨î á¨¬¢®« �¨«ì¡¥àâ  (b; b0)p,
p =1; 2; 3; : : : , b; b0 2 Q�

p, à ¢¥ 1 ¨«¨�1 ¢ § ¢¨á¨¬®áâ¨ ®â â®£®, ¯à¥¤áâ ¢«ï¥â ä®à¬  bx2+b0y2�z2
ç¨á«® 0 ¢ ¯®«¥ Qp ¨«¨ ¥â. �¥£ª® ¯à®¢¥à¨âì á¯à ¢¥¤«¨¢®áâì á®®â®è¥¨ï (á¬. [1]):

�p(b)�p(b0) = (b; b0)p�p(bb0); b; b0 2 Q�
p: (12)

�®®â®è¥¨¥ (12) ¢¬¥áâ¥ á ä®à¬ã«®© ¯à®¨§¢¥¤¥¨ï (§ ª®®¬ ¢§ ¨¬®áâ¨) ¤«ï á¨¬¢®«  �¨«ì-
¡¥àâ  [4]

(b; b0)1
Y

p=2;3;:::

(b; b0)p = 1; b; b0 2 Q� (13)

¯®§¢®«ïîâ ¤ âì ¯à®áâ®¥  à¨ä¬¥â¨ç¥áª®¥ ¤®ª § â¥«ìáâ¢® ä®à¬ã«ë

�1(b)
Y

p=2;3;:::

�p(b) = 1; b 2 Q�: (14)

�¥©áâ¢¨â¥«ì®, ¢ á¨«ã (10), (11) ¤®áâ â®ç® à áá¬®âà¥âì á«ãç ©, ª®£¤  b |  âãà «ì®¥ ç¨á«®,

¯à¥¤áâ ¢¨¬®¥ ¢ ¢¨¤¥ ¯à®¨§¢¥¤¥¨ï
nQ
i=1

pi à §«¨çëå ¯à®áâëå ç¨á¥« pi. �®£®ªà â® ¨á¯®«ì§ãï

(12), ¯®«ãç ¥¬

�p(b) =
nY
i=1

�p(pi)
Y
i<j

(pi; pj)p: (15)

� ª¨¬ ®¡à §®¬, â®¦¤¥áâ¢® (13) ¯®§¢®«ï¥â á¢¥áâ¨ ¤®ª § â¥«ìáâ¢® ä®à¬ã«ë (14) ª á«ãç î, ª®£¤ 
b | ¯à®áâ®¥ ç¨á«®. �®£¤  â®¦¤¥áâ¢® (14) á«¥¤ã¥â ¨§ ®¯à¥¤¥«¥¨ï äãªæ¨¨ �p.

1�¤¥áì Q�p = Qp n f0g. �â¨¬ ¦¥ á¨¬¢®«®¬ ¡ã¤¥¬ ®¡®§ ç âì ¬ã«ìâ¨¯«¨ª â¨¢ãî £àã¯¯ã ¯®«ï Qp.
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�¡áã¤¨¬,  ª®¥æ, ¢ëà ¦¥¨¥ ¤«ï £ ãáá®¢ëå ¨â¥£à «®¢ gp(B), p = 2; 3; : : : , ç¥à¥§ ¨¢ à¨-
 âë ª¢ ¤à â¨ç®© ä®à¬ë. � ª¨¬¨ ¨¢ à¨ â ¬¨ ï¢«ïîâáï discB | ¤¨áªà¨¬¨ â ¬ âà¨æë
B (detB, ®¯à¥¤¥«¥ë© á â®ç®áâìî ¤® ã¬®¦¥¨ï   ª¢ ¤à â ¥ã«¥¢®£® í«¥¬¥â  ¨§ Qp) ¨
¨¢ à¨ â � áá¥ |

"(B) =
Y
i<j

(ci; cj)p;

£¤¥
nP
i=1

cix
2
i | ¤¨ £® «ì ï ª¢ ¤à â¨ç ï ä®à¬ , íª¢¨¢ «¥â ï ä®à¬¥

nP
i;j=1

bi;jxixj [4]. � á¨«ã

(10) ¬®¦® áç¨â âì, çâ® äãªæ¨ï �p ®¯à¥¤¥«¥    ä ªâ®à£àã¯¯¥ Q�
p=Q

�2
p .

�¥®à¥¬  2. �¬¥¥â ¬¥áâ® ä®à¬ã«  gp(B) = "(B)�p(discB).

�®ª § â¥«ìáâ¢®. �¬¥¥¬

gp(B) =
nY
i=1

�p(ci) = �p(c1 � � � � � cn)
Y
i<j

(ci; cj)p:

�®á«¥¤¥¥ à ¢¥áâ¢® ¤®ª §ë¢ ¥âáï   «®£¨ç® à ¢¥áâ¢ã (15). � ª¨¬ ®¡à §®¬, gp(B) =
�p(detB)"(B).
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