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2000 ���������� ò 2 (453)

��� 511.335

�.�.������

�������� �����{���������

� 1922 £. � à¤¨ ¨ �¨ââ«¢ã¤ [1], ¨á¯®«ì§ãï à áè¨à¥ãî £¨¯®â¥§ã �¨¬  ,  è«¨  á¨¬¯â®â¨-
ç¥áªãî ä®à¬ã«ã ¤«ï ª®«¨ç¥áâ¢  ¯à¥¤áâ ¢«¥¨© ç¨á«  ¢ ¢¨¤¥ áã¬¬ë ¯à®áâ®£® ¨ ª¢ ¤à â®¢ ¤¢ãå
æ¥«ëå ç¨á¥«. �à¥¤¨ ¬ â¥¬ â¨ª®¢, ¢¥áè¨å ¢ª« ¤ ¢ à¥è¥¨¥ íâ®© § ¤ ç¨, ¬®¦®  §¢ âì �®®«¨
[2] ¨ �.�.�¨¨ª , ª®â®àë© ¢ 1961 £. ([3], £«. VII, á. 132{180) ¤¨á¯¥àá¨®ë¬ ¬¥â®¤®¬ à¥è¨« íâã
¯à®¡«¥¬ã. � [4] ¡ë«®  ©¤¥® à¥è¥¨¥ ¥®¯à¥¤¥«¥®£®   «®£  ¯à®¡«¥¬ë � à¤¨-�¨ââ«¢ã¤ . �
[5] ¡ë«  ¯®«ãç¥   á¨¬¯â®â¨ª  ç¨á«  à¥è¥¨© ãà ¢¥¨ï n � x2 � y2 = a, £¤¥ a 6= 0 | «î¡®¥
ä¨ªá¨à®¢ ®¥ æ¥«®¥ ç¨á«®, x; y 2 Z, x2 + y2 < N , N | ¤®áâ â®ç® ¡®«ìè®¥  âãà «ì®¥ ç¨-
á«®, n 2 N, n ¨¬¥¥â ¥ ¡®«¥¥ 6 ¯à®áâëå ¤¥«¨â¥«¥©, ¨ p � N 1=883, ¥á«¨ pjn. �¯®á«¥¤áâ¢¨¨ ¢ [6]
¡ë«®  ©¤¥® ç¨á«® ¯à¥¤áâ ¢«¥¨©  âãà «ì®£® N ¢ ¢¨¤¥ áã¬¬ë ç¨á« , ¨¬¥îé¥£® k ¯à®áâëå
¤¥«¨â¥«¥©, ¨ ¤¢ãå ª¢ ¤à â®¢, 2 � k � (2� ") ln lnN ¨ (2 + ") ln lnN � k � b ln lnN .

� ¤ ®© à ¡®â¥ à¥è¥ë   «®£¨ ¯à®¡«¥¬ë � à¤¨{�¨ââ«¢ã¤  á ç¨á« ¬¨, ¨¬¥îé¨¬¨ k ¯à®-
áâëå ¤¥«¨â¥«¥© ¨§  à¨ä¬¥â¨ç¥áª¨å ¯à®£à¥áá¨© ¯® ®¯à¥¤¥«¥®¬ã ¬®¤ã«î d0 � lnC0 N , ¯à¨ç¥¬
¢á¥ p > lnB+1N .

�ãáâì (li; d0) = 1, pi | ¯à®áâë¥ ç¨á« , i = 1; : : : ; k, 
(n) | ç¨á«® ¯à®áâëå ¤¥«¨â¥«¥© ç¨á« 
n á ãç¥â®¬ ¨å ªà â®áâ¨. �¡®§ ç¨¬

E(t; l1; : : : ; lk; d0) = fn : n = p1
�1 : : : pk

�k ; t � p1 < � � � < pk;

pi � li(mod d0); �i � 0; i = 1; : : : ; k; 
(n) = kg;
l � l1 : : : lk(mod d0); ln2 x = ln lnx; ln3 x = ln ln lnx:

�ã¬¬ë, £¤¥ ¯¥à¥¬¥ ï ã¤®¢«¥â¢®àï¥â ¥áª®«ìª¨¬ ãá«®¢¨ï¬, ¡ã¤¥¬ § ¯¨áë¢ âì ¯® à §®¬ã:
«¨¡® á¥à¨ï ãá«®¢¨© ¢¨§ã ¯®¤ § ª®¬ áã¬¬ë, «¨¡® á¥à¨ï ãá«®¢¨© àï¤®¬ á® § ª®¬ áã¬¬ë ¢
ª¢ ¤à âëå áª®¡ª å, â. ¥. X

A;
B

=
X�

A

B

�
:

�¥®à¥¬  1. �ãáâì �(N;E) | ç¨á«® ¯à¥¤áâ ¢«¥¨©  âãà «ì®£® ç¨á«  N ¢ ¢¨¤¥ áã¬-

¬ë ¤¢ãå ª¢ ¤à â®¢ æ¥«ëå ç¨á¥« ¨ ç¨á« , ¯à¨ ¤«¥¦ é¥£® E(t; l1; : : : ; lk; d0), t � lnB+1N ,

d0 � lnC0 N , (d0; N � l) = 1, â®£¤ 

�(N;E) = �DE(Nd0)�(d0)
X
n<N;

n2E(t;l1;:::;lk;d0)

1 +O(N ln�B+2N +R0(N; t; k));

£¤¥ D =
Q
p>2

�
1 + �4(p)

p(p�1)
�
, E(m) =

Q
pjm

�
1 � �4(p)p

p2�p+�4(p)
�
, �(d0) = 1, ¥á«¨ d0 = 2rd00, r � 1, (d00; 2) = 1,

�(d0) = (1+�4(N�l)), ¥á«¨ d0 = 2rd00, r � 2, (d00; 2) = 1, R0(N; t; k) = 0, ¥á«¨ t � exp((ln2 10N)3+3")
¨ k > 6, R0(N; t; k) =

� ((6+6") ln3 20N)k�1

(k�1)! + ((6+6") ln3 20N)k�6

(k�6)!
�

N
lnN

¢ ®áâ «ìëå á«ãç ïå, �4(a) | ¥-

£« ¢ë© å à ªâ¥à ¯® ¬®¤ã«î 4, ", B, C0 | ¯à®¨§¢®«ìë¥ ¯®«®¦¨â¥«ìë¥ ¯®áâ®ïë¥.

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

£à â ò 99-01-00070.
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�¥®à¥¬  2. �ãáâì %(x; a;E) | ç¨á«® ¯à¥¤áâ ¢«¥¨© æ¥«®£® a ¢ ¢¨¤¥ à §®áâ¨ ç¨á«  n 2
E(t; l1; : : : ; lk; d0) ¨ áã¬¬ë ¤¢ãå ª¢ ¤à â®¢, t � lnB+1 x, d0 � lnC0 x, 1 � jaj � x ln�A x, a 2 Z,
(d0; l � a) = 1, A, B, C0 | ¯à®¨§¢®«ìë¥ ¯®«®¦¨â¥«ìë¥ ¯®áâ®ïë¥, â®£¤ 

%(x; a;E) = �DE(ad0)�(d0)
X
n�x;

n2E(t;l1;:::;lk;d0)

1 +O(x ln�B+2 x+R0(x; t; k));

£¤¥ D, E(m), R0(x; t; k) ®¯à¥¤¥«¥ë â ª ¦¥, ª ª ¢ â¥®à¥¬¥ 1.

�á¯®¬®£ â¥«ìë¥ à¥§ã«ìâ âë

�¥¬¬  1 ([7], á«¥¤áâ¢¨¥ â¥®à¥¬ë 2). �ãáâì t � lnB+1 x, d0 � lnC0 x, Q =
p
x ln�A(B) x, â®£¤ 

X
d�Q;

(d;d0)=1

max
(a;d)=1

max
y�x

���� X
n�y;

n2E(t;l1;:::;lk;d0);
n�a(modd)

1� 1
'(d)

X
n�y;

n2E(t;l1;:::;lk;d0)

1
����� x ln�B x;

£¤¥ B, C0 | ¯à®¨§¢®«ìë¥ ¯®«®¦¨â¥«ìë¥ ¯®áâ®ïë¥, A(B) = min(3B + 12; B + C0 + 27
8
).

�¥¬¬  2 ([8], «¥¬¬  3). �á«¨ f(n) � 0 ¨ Q � x, â®

X
d�Q

max
(a;d)=1

� X
n�x;

n�a(modd)

f(n) +
1

'(d)

X
n�x

f(n)
�
�
sX

n�x
f 2(n) (

p
x ln3=2 x+Q):

�¥¬¬  3 ([6], «¥¬¬  3). �ãáâì n | ç¨á« , ã ª®â®àëå ¢á¥ ¯à®áâë¥ ¤¥«¨â¥«¨ ¥ ¡®«ìè¥ y.
�®£¤  ¯à¨ y � lnx X

y1<n�x

1
n
� exp

�
� ln y1

ln y

�
lnx:

�¥¬¬  4 ([6], «¥¬¬  5). �ãáâì r(n) | ç¨á«® ¯à¥¤áâ ¢«¥¨© n ¢ ¢¨¤¥ áã¬¬ë ¤¢ãå ª¢ ¤à -

â®¢ æ¥«ëå ç¨á¥«, d |  âãà «ì®¥ ç¨á«®, d � p
x. �®£¤ 

X
n�x;

n�a(modd)

r(n) = �
x

d

Y
pjd

�
1� �4(p)

p

� X
�j(a;d)

�
�4(�) + �4

�
a

�

�
�

�
d

�

��
+O(

p
x� 2(d));

£¤¥ �4(n) | ¥£« ¢ë© å à ªâ¥à ¯® ¬®¤ã«î 4, �(n) | ç¨á«® ¤¥«¨â¥«¥© n, �(n) = 1, ¥á«¨ n
¤¥«¨âáï   4, ¨ ã«î ¢ ¯à®â¨¢®¬ á«ãç ¥.

�¥¬¬  5 ([6], â¥®à¥¬  2). �ãáâì d1 | ç¨á« , ¢á¥ ¯à®áâë¥ ¤¥«¨â¥«¨ ª®â®àëå ¥ ¡®«ìè¥ z1,
¨«¨ d1 = 1, d2 | ç¨á« , ¢á¥ ¯à®áâë¥ ¤¥«¨â¥«¨ ª®â®àëå ¡®«ìè¥ z1, ¨«¨ d2 = 1,

�(m) = O(ln� 2m);
X
n�x

janj4 = O(x ln� x);

(d) = 1, ¥á«¨ d � b(mod r), ¨ (d) = 0 ¢ ¯à®â¨¢®¬ á«ãç ¥. �ã¤¥¬ ¯¨á âì m � M , d1 � V ,
n � N , d2 � Q, ¥á«¨M < m � U1 � 2M , V < d1 � U2 � 2V , Q < d2 � U3 � 2Q, N < n � U4 � 2N .

�®«®¦¨¬ � à ¢ë¬

X
d1�V;

(d1;a)=1

X
n�N

janj
���� X

d2�Q;
(d2;an)=1

(d2)
� X

m�M;
nm�a(modd1d2)

�(m)� 1
'(d2)

X
m�M;

nm�a(modd1);
(m;d2)=1

�(m)
�����:

�à¥¤¯®«®¦¨¬, çâ® MN � x, N �M � z1V , jaj � x, z1 � x", V � x", " > 0.
�®£¤ , ¥á«¨ Q � pN=(z1V ), â®

�� xz
� 1

2

1 ln� x;
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¥á«¨ M � x
1
3
�8",

p
N=(z1V ) � Q � x

2
3
�14"M�1, â®

�� x

�
exp

�
� "

8
lnx
ln z1

�p
V + z

� 1
2

1

�
ln� x;

£¤¥ � = 218 + �.

�¡®§ ç¨¬

E1(t; l1; : : : ; lk; d0) = fn : n = p1 : : : pk; t � p1 < : : : < pk; pi � li(modd0); i = 1; : : : ; kg;
E�

1 (t) = E�
1 (t; l1; : : : ; lk; d0; z1; z2) = fn : n = p1 : : : pk; t � p1 < � � � < pk;

pi � li(mod d0); i = 1; : : : ; k; 9pjn; p 2 [z1; z2]g:

�¥¬¬  6. �ãáâì z1 = exp((ln2 10x)3+3"), z2 = 7
p
x, d0 � lnC0 x, 1 � jaj � x, a 2 Z, Q1 =p

x ln�A x, Q2 =
p
x lnA x, �(d) | å à ªâ¥à �¨à¨å«¥ ¯® ¯à®¨§¢®«ì®¬ã ä¨ªá¨à®¢ ®¬ã ¬®¤ã«î,

â®£¤  ���� X
Q1<d�Q2;
(d;ad0)=1

�(d)
� X

E�1 (z1)3n�x;
n�a(modd)

1� 1
'(d)

X
E�
1
(z1)3n�x

1
������ x ln�B x;

£¤¥ A, B, C0 | ¯à®¨§¢®«ìë¥ ¯®«®¦¨â¥«ìë¥ ¯®áâ®ïë¥.

�®ª § â¥«ìáâ¢®. �æ¥ªã áã¬¬ë, § ¯¨á ®© ¢ ãá«®¢¨¨ «¥¬¬ë,  ©¤¥¬, ¨á¯®«ì§ãï ¬¥â®¤
à ¡®âë [6].

�à¥¤áâ ¢¨¬ d ª ª ¯à®¨§¢¥¤¥¨¥ d1   d2, £¤¥ ã d1 ¢á¥ ¯à®áâë¥ ¬®¦¨â¥«¨ ¥ ¯à¥¢®áå®¤ïâ
z = exp((ln2 10x)1+") ¨«¨ d1 = 1, ã d2 ¢á¥ ¯à®áâë¥ ¤¥«¨â¥«¨ ¡®«ìè¥ z, ¨«¨ d2 = 1. �ã¤¥¬ ®æ¥¨¢ âì
âã ç áâì áã¬¬ë, £¤¥ d1 � y = exp((ln2 10x)2+2"), â. ª. â  ç áâì áã¬¬ë, ¢ ª®â®à®© d1 > y, á®£« á®
«¥¬¬¥ 3 ¥ ¯à¥¢ëè ¥â X

y<d1�Q2

X
Q1<d1d2�Q2

X
n�x;

n�a(modd1d2)

1� x ln�B x:

�ç¥¢¨¤®, ®æ¥¨¢ ¥¬ ï áã¬¬  ¥ ¯à¥¢®áå®¤¨â

X�
d1 � y

(d1; ad0) = 1

� �����
X�

Q1 < d1d2 � Q2

(d2; ad0) = 1

�
�(d2)

X2
4 p 2 [z1; z2]
p � l1(mod d0)
(p; d2) = 1

3
5

 X2
4 n � x=p
n 2 E1(p; l2; : : : ; lk; d0)
np � a(modd1d2)

3
5 1� 1

'(d2)

X
2
664

n � x=p
n 2 E1(p; l2; : : : ; lk; d0)

np � a(mod d1)
(n; d2) = 1

3
775 1
!�����+

+
X�

d2 � Q2

(d2; ad0) = 1

�
1

'(d2)

X2
4 d1 � y
Q1 < d1d2 � Q2

(d1; ad0) = 1

3
5

����X
2
4E�

1 (z1) 3 n � x
n � a(mod d1)
(n; d2) = 1

3
5 1� 1

'(d1)

X
E�
1
(z1)3n�x

1
���� =X1

+
X

2
;

£¤¥ ¢
P

1 n ¯à¥¤áâ ¢«¥® ¢ ¢¨¤¥ ¯à®¨§¢¥¤¥¨ï p   n, p|  ¨¬¥ìè¨© ¯à®áâ®© ¤¥«¨â¥«ì ¨áå®¤-
®£® n.

� ©¬¥¬áï ¨§ãç¥¨¥¬
P

1. � §®¡ì¥¬ ¨â¥à¢ « [z1; z2] ¨§¬¥¥¨ï p   ¥ ¡®«¥¥ ç¥¬ I =
O(lnS+1 x) ¯à®¬¥¦ãâª®¢ ¢¨¤  (Mi;Mi+1], £¤¥ Mi = z1(1 + ln�S x)i. �®£¤ 

P
1 à §®¡ì¥âáï   I
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áã¬¬ ¢¨¤ 

X�
d1 � y

(d1; ad0) = 1

� �����
X�

Q1 < d1d2 � Q2

(d2; ad0) = 1

�
�(d2)

X2
4p 2 (Mi;Mi+1]
p � l1(mod d0)
(p; d2) = 1

3
5

 X2
4 n � x=p
n 2 E1(p; l2; : : : ; lk; d0)
np � a(modd1d2)

3
5 1� 1

'(d2)

X
2
664

n � x=p
n 2 E1(p; l2; : : : ; lk; d0)

np � a(mod d1)
(n; d2) = 1

3
775 1
!�����:

� ¦¤ ï ¨§ â ª¨å áã¬¬, ¢ â®¬ ç¨á«¥ ¨ ¯®á«¥¤ïï ¥¯®« ï, ¡ã¤¥â ¨¬¥âì ®æ¥ªã

X
Q1<d�Q2

X
p2(Mi;Mi+1]

�
x

pd
+ 1

�
� x ln�S+1 x:

�è¨¡ª , ¢®§¨ª îé ï ¯à¨ § ¬¥¥ ãá«®¢¨ï n 2 E1(p; l2; : : : ; lk; d0)   ãá«®¢¨¥ n 2 E1(Mi+1;

l2; : : : ; lk; d0) ¢
P

1, ®æ¥¨¢ ¥âáï á ¯®¬®éìî «¥¬¬ë 2 ¨ ¥ ¯à¥¢®áå®¤¨â (
P

n�2x f
2(n))1=2(

p
x ln3=2 x+

Q2), £¤¥ f(n) = 1, ¥á«¨ n ¨¬¥¥â ¥ ¬¥¥¥ ¤¢ãå ¯à®áâëå ¤¥«¨â¥«¥©   ¯à®¬¥¦ãâª¥ (Mi;Mi+1] ¯à¨
i = 1; 2; : : : ; I, f(n) = 0 ¢ ¯à®â¨¢®¬ á«ãç ¥.

�â¤¥«ì®  ©¤¥¬ áã¬¬ã ¯® n. �¬¥¥¬

X
n�2x

f 2(n)� x
IX
i=1

X
p2(Mi;Mi+1]

1
p

X
q2(Mi;Mi+1]

1
q
� x ln�S+1 x:

�â ª, ¯à¨ § ¬¥¥ ¬®¦¥áâ¢  E1(p; l2; : : : ; lk; d0)   ¬®¦¥áâ¢® E1(Mi+1; l2; : : : ; lk; d0) ®è¨¡ª  á®-
áâ ¢¨â O(x ln�S=2+A+2 x).

�«¥¤ãîé¨© è £  è¨å à ááã¦¤¥¨© | á¤¥« âì ¥§ ¢¨á¨¬ë¬ ¤àã£ ®â ¤àã£  áã¬¬¨à®¢ ¨¥
¯® n ¨ p. �®¦® áç¨â âì, çâ® n 2 ( 7

p
x5;x=p], â. ª. ¥á«¨ n � 7

p
x5, â® np � 7

p
x6, ¨ íâ  ç áâì

áã¬¬ë ®æ¥¨¢ ¥âáï âà¨¢¨ «ì®. �à®¬¥¦ãâ®ª ( 7
p
x5;x=p] ¨§¬¥¥¨ï n à §®¡ì¥¬   ¥ ¡®«¥¥ ç¥¬

I ¨â¥à¢ «®¢ ¢¨¤  (Nj ;Nj+1], £¤¥ Nj =
7
p
x5(1+ln�S x)j , ¯à¨ç¥¬MiNj � x ¯à¨ «î¡ëå i, j. �æ¥¨¢

¢ª« ¤ ¯®á«¥¤¥£® (¢®§¬®¦® ¥¯®«®£®) ¯à®¬¥¦ãâª  ¢
P

1, ¯®«ãç¨¬

� ln�2S+1 x
X

Q1<d�Q2

IX
i=1

MiNj

d
+ x1�" � x ln�S+A+2 x:

� «®£¨çë¬ ®¡à §®¬ à §®¡ì¥¬ ¨â¥à¢ « (1=2; y] ¤«ï d1   ¥ ¡®«¥¥ ç¥¬ I ¯à®¬¥¦ãâª®¢
¢¨¤  (Vk;Vk+1], £¤¥ Vk = (1+ ln�S x)k=2. �à®¬¥¦ãâ®ª (Q1=y;Q2] ¤«ï d2 à §®¡ì¥¬   â® ¦¥ ç¨á«®
¨â¥à¢ «®¢ ¢¨¤  (Ql;Ql+1], £¤¥ Ql = Q1(1 + ln�S x)l=y, ¯à¨ç¥¬ VkQl � Q2 ¯à¨ ¢á¥¢®§¬®¦ëå k ¨
l. �ª« ¤ ®¤®£® ¯à®¬¥¦ãâª  ¯® d2 ¢

P
1 á®áâ ¢¨â O(x ln

�S+A+3 x).
�â ª, ¯®á«¥ à §¡¨¥¨ï   ¨â¥à¢ «ë ¢¨¤  (u;�u], £¤¥ 1 < � � 2, ¯à®¬¥¦ãâª®¢ ¨§¬¥¥¨ï

p, n, d1, d2 ®æ¥ªã
P

1 ¬®¦®  ©â¨, ¢®á¯®«ì§®¢ ¢è¨áì «¥¬¬®© 5, ¢ á«ãç ¥
q
Nj=(zVk) � Ql �

x2=3�14"M�1
i , â. ª. Mi 2 [z1; z2], Nj 2 ( 7

p
x5;x=p], Vk 2 (1=2; y], Ql 2 (Q1=y;Q2], ¯à¨ç¥¬ MiNj � x,

VkQl � Q2 ¯à¨ «î¡ëå i, j, k ¨ l. �«¥¤®¢ â¥«ì®, ¢ë¡à ¢ � = 0 ¨ � = 218, ¯®«ãç ¥¬

X
1
�

k�1X
u=1

IX
i;j;k;l=1

x

�
exp

�
� "

8
lnx

(ln2 10x)1+"

�q
exp((ln2 10x)2+2")

+ (exp((ln2 10x)1+"))�
1
2

�
ln� x+ x ln�S=2+A+4 x� x ln�B x;

¥á«¨ S = 2A+ 2B + 8.
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�¥à¥©¤¥¬ ª ®æ¥ª¥
P

2. �á«¨ ¢ íâ®© áã¬¬¥ ¨§¡ ¢¨âìáï ®â ãá«®¢¨ï (n; d2) = 1, â® ®æ¥ª 
¯®«ãç¥®© áã¬¬ë ¬®¦¥â ¡ëâì  ©¤¥  á ¨á¯®«ì§®¢ ¨¥¬ «¥¬¬ë 1. �«ï â®£® çâ®¡ë ãá«®¢¨¥
(n; d2) = 1 ¥ ãç¨âë¢ âì, ®æ¥¨¬ áã¬¬ã

X
d1�y

X
Q1<d1d2�Q2

1
'(d2)

X
n�x;

n�a(modd1);
(n;d2)>1

1�
X
d1�y

X
Q1<d1d2�Q2

1
'(d2)

X
p�z;
pjd2

�
x

pd1
+ 1

�
� x ln�B x: �

�®ª § â¥«ìáâ¢® â¥®à¥¬ë 1. �¨á«® à¥è¥¨© ãà ¢¥¨ï n + x2 + y2 = N , x, y 2 Z, n 2
E(t; l1; : : : ; lk; d0), à ¢®

�(N;E) :=
X
n<N;

n2E(t;l1;:::;lk;d0)

r(N � n);

£¤¥ r(a) | ç¨á«® ¯à¥¤áâ ¢«¥¨© a ¢ ¢¨¤¥ áã¬¬ë ¤¢ãå ª¢ ¤à â®¢.
�¢¥¤¥¬ ®¡®§ ç¥¨¥

EO

1 = EO

1 (t; l1; : : : ; lk; d0; z1; z2) = fn : n = p1 : : : pk; t � p1 < � � � < pk;

pi � li(mod d0); i = 1; : : : ; k; @ pjn; p 2 [z1; z2]g:

� áã¬¬¥ ¯® n < N ¯¥à¥©¤¥¬ ®â ¬®¦¥áâ¢  E(t; l1; : : : ; lk; d0) ª ¬®¦¥áâ¢ã E1(t; l1; : : : ; lk; d0),
ª®â®à®¥ ¥áâì ®¡ê¥¤¨¥¨¥ ¤¢ãå ¬®¦¥áâ¢: E�

1(t) ¨ E
O

1 , £¤¥ z1 = exp((ln2 10N)3+3"), z2 =
7
p
N . �à¨

¨§¬¥¥¨¨ ãá«®¢¨ï n 2 E(t; l1; : : : ; lk; d0)   ãá«®¢¨¥ n 2 E1(t; l1; : : : ; lk; d0) ¢®§¨ª ¥â ®è¨¡ª ,
à ¢ ï

P�n<N r(N � n), £¤¥
P� ®§ ç ¥â, çâ® áã¬¬¨à®¢ ¨¥ ¯à®¢®¤¨âáï ¯® â ª¨¬ n, çâ® 9 p2jn,

p � t. �â  áã¬¬  (á¬. [9], á. 343) ¬¥ìè¥, ç¥¬
P�n<N �(N � n), £¤¥ �(a) | ç¨á«® ¤¥«¨â¥«¥© a.

�æ¥ª  ¯®á«¥¤¥© áã¬¬ë ¬®¦¥â ¡ëâì  ©¤¥  á ¨á¯®«ì§®¢ ¨¥¬ ¥à ¢¥áâ¢  �®è¨, «¥¬¬ë 5
([10], á. 22) ¨ á®áâ ¢«ï¥â O(N ln�B=2+1N).

�à¥¦¤¥ ç¥¬ ¯¥à¥©â¨ ª ®æ¥ª¥ â®© ç áâ¨ áã¬¬ë, £¤¥ n 2 EO

1 , ®â¬¥â¨¬, çâ® n ¬®¦® ¯à¥¤-
áâ ¢¨âì ª ª ¯à®¨§¢¥¤¥¨¥ n1   n, £¤¥ n1 | ç¨á« , ¨¬¥îé¨¥ ¯à®áâë¥ ¤¥«¨â¥«¨ â®«ìª® ¨§
¨â¥à¢ «  [t; z1), ¨«¨ n1 = 1, ã n ¢á¥ ®¨ ¡®«ìè¥ ¨«¨ à ¢ë z1, ¨«¨ n = 1. �ã¤¥¬ ¯®« -
£ âì, çâ® n1 � y1 = exp((ln2 10N)4+4"), â. ª. ¢ á«ãç ¥ n1 > y1 ¤  ï áã¬¬  ¥ ¯à¥¢®áå®¤¨âP
n1n<N;
y1<n1<N

r(N � n1n). �æ¥ªã ¯®á«¥¤¥© O(N ln�B N) «¥£ª®  ©â¨, ¥á«¨ ¢®á¯®«ì§®¢ âìáï ¥à ¢¥-

áâ¢®¬ �®è¨, «¥¬¬®© 3,   â ª¦¥ «¥¬¬®© 5 ([10], á. 22).
� ª¨¬ ®¡à §®¬, ¨¬¥¥¬

X
n<N;
n2EO1

r(N � n)�
k�1X

u=k�6

X
n1�y1;

n12E1(t;l1;:::;lu;d0)

X
m<N;

m�N(modn1);

(N�m
n1

;P (z3))=1

r(m) +N ln�B N; (1)

£¤¥ P (y) | ¯à®¨§¢¥¤¥¨¥ ¢á¥å ¯à®áâëå ç¨á¥«, ¬¥ìè¨å ¨«¨ à ¢ëå y, z3 = N 1=104. �«ï ¨§ãç¥¨ï
¢ãâà¥¥© áã¬¬ë ¨§ (1) ¢®á¯®«ì§ã¥¬áï «¥¬¬®© 2.1 ([11], á. 78), ¢ë¡à ¢ Q = p1 : : : ps, p1 < � � � <
ps � r = z3, p 6 j2n1, djQ, z = N 1=13, X =

P
m<N;

m�N(modn1)

r(m), �(d) =
Q
pjd

1
p
(1� �4(p)

p
)
Q

pj(N;d)
(1 + �4(p)).

�®á¯®«ì§®¢ ¢è¨áì «¥¬¬®© 4,  å®¤¨¬
X
m<N;

m�N(moddn1)

r(m)� �(d)
X
m<N;

m�N(modn1)

r(m)�
p
N� 2(dn1):
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�®¡¨à ï ¢á¥ íâ¨ à¥§ã«ìâ âë ¢¬¥áâ¥, ¨¬¥¥¬

X
n<N;
n2EO1

r(N � n)�
k�1X

u=k�6

X
n1�y1;

n12E1(t;l1;:::;lu;d0)

�
�
N

n1

Y
pjQ;
p-2n1

�
1� 1

p

�

Y
pjn1

�
1� �4(p)

p

� X
�j(N;n1)

�4(�) +
p
Nz3

X
djQ;
d�z3

3!(d)

d
� 2(dn1)

�
+N ln�B N:

�â®à®¥ á« £ ¥¬®¥ íâ®© áã¬¬ë ¨¬¥¥â ®æ¥ªã O(N ln�B N). � ¯¥à¢®¬ á« £ ¥¬®¬ ¢ëà ¦¥¨¥
1
n1

Q
p�z3;
p-2n1

(1 � 1
p
) ¬®¦® § ¯¨á âì ª ª 2

'(n1)

Q
p�z3

(1 � 1
p
) = O( 1

ln z3

1
'(n1)

),   áã¬¬ã ¯® � § ¬¥¨âì  

P
�j(N;n1)

1 � 2
(n1). �¥¯¥àì, ¢á«¥¤áâ¢¨¥ ¬ã«ìâ¨¯«¨ª â¨¢®áâ¨ äãªæ¨¨ f(n) = 2
(n)
Q
pjn
(1 � �4(p)

p
),

¯®«ãç ¥¬ X
n1�y1;

n12E1(t;l1;:::;lu;d0)

f(n1)
'(n1)

�
� X

p�z1

f(p)
'(p)

�u 1
u!
� 1

u!
(2 ln2 10z1 + c1)

u:

� ¨â®£¥ ¨¬¥¥¬X
n<N;
n2EO1

r(N � n)�
�
((6 + 6") ln3 20N)k�1

(k � 1)!
+
((6 + 6") ln3 20N)k�6

(k � 6)!

�
N

lnN
= R0(N; t; k):

�¥à¥©¤¥¬ ª ®æ¥ª¥ â®© ç áâ¨ áã¬¬ë r(N � n), £¤¥ E�
1(t; l1; : : : ; lk; d0; z1; z2) = E�

1 . �®á¯®«ì§®-
¢ ¢è¨áì ¯à¥¤«®¦¥¨¥¬ 17.6.1 ([9], á. 343), ¬®¦¥¬ § ¯¨á âìX

E�
1
3n<N

r(N � n) = 4
X

E�
1
3n<N

X
dm=N�n

�4(d): (2)

�®¦® áç¨â âì, çâ® (d;N) = 1, â. ª. ¢ ¯à®â¨¢®¬ á«ãç ¥ áãé¥áâ¢ã¥â � 6= 1, ¤¥«ïé¥¥ d ¨ N ,
  á«¥¤®¢ â¥«ì®, n. �® ãá«®¢¨î ¢á¥ ¯à®áâë¥ ¤¥«¨â¥«¨ n ¡®«ìè¥ ¨«¨ à ¢ë t, ¯®íâ®¬ã ¨ ã � ¢á¥
¯à®áâë¥ ¬®¦¨â¥«¨ ¡ã¤ãâ â ª¨¬¨ ¦¥. �¡®§ ç¨¬ ç¥à¥§

P� áã¬¬ã ¯® �jN , � 6= 1, ¨, ¥á«¨ pj�,
p � t. �ç¥¢¨¤®, çâ® â  ç áâì ¨§ãç ¥¬®© áã¬¬ë, £¤¥ � 6= 1, ¥ ¯à¥¢®áå®¤¨â

X� X
d<N=�

X
n�N=�;

n�N=�(modd)

1� N lnN
� X

�jN;
pj�!p�t

1
�
� 1

�
� N lnN

� Y
pjN;
p�t

�
1� 1

p

��1
� 1

�
� N ln�B+1N:

� áã¬¬¥ (2) ¯à®¬¥¦ãâ®ª [1;N) ¨§¬¥¥¨ï d à §®¡ì¥¬   ¤¢  d � Q2, d > Q2, £¤¥ Q2 =p
N lnA(B)N ,   A(B) = min(3B + 12; B + C0 + 27

8
), ¨ ®¡®§ ç¨¬ ¨å

P
A ¨

P
B á®®â¢¥âáâ¢¥®.

� ©¬¥¬áï ¨§ãç¥¨¥¬
P

A. �®ª ¦¥¬, çâ® ¢ íâ®© áã¬¬¥ (d; d0) = 1. �à¥¤¯®«®¦¨¬,çâ® áãé¥áâ¢ã-
¥â p â ª®¥, çâ® prjjd0 ¨ ptjjd. �® ãá«®¢¨î n � l(modd0), n 2 E�

1 ¨ n � N(mod d), á«¥¤®¢ â¥«ì®,
n � l(mod pr) ¨ n � N(mod pt). �§ ¤¢ãå ¯®á«¥¤¨å áà ¢¥¨© ¢ëâ¥ª ¥â, çâ® l � N(mod ps), £¤¥
s = min(r; t). �¤® ¨§ ãá«®¢¨© â¥®à¥¬ë | ç¨á«  N � l ¨ d0 ¢§ ¨¬®-¯à®áâë, § ç¨â, s = 0. �â ª,
(d; d0) = 1, ¥á«¨ (d0; N � l) = 1. �«¥¤®¢ â¥«ì®,

X
A
=

X
d�Q2;

(d;Nd0)=1

�4(d)
� X

E�13n<N;
n�N(modd)

1� 1
'(d)

X
E�
1
3n<N

1
�
+

X
d�Q2;

(d;Nd0)=1

�4(d)
'(d)

X
E�
1
3n<N

1 =
X

1
+
X

2
:

�á¨¬¯â®â¨ç¥áªãî ä®à¬ã«ã
P

2  ©¤¥¬ á ¯®¬®éìî «¥¬¬ë 10 ([12], £«. V, x 3, á. 87), ¥á«¨ ¤«ï
®æ¥ª¨ ®áâ âª  ¢®á¯®«ì§®¢ âìáï «¥¬¬®© 2 ([10], á. 18),X

2
=

�

4
DE(Nd0)

X
E�
1
3n<N

1 +O(N ln�B N);
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£¤¥ D =
Q
p>2

(1 + �4(p)

p(p�1)), E(m) =
Q
pjm

(1� �4(p)p

p2�p+�4(p)).

�æ¥¨¬
P

1. �â¥à¢ « ¨§¬¥¥¨ï d à §®¡ì¥¬   ¤¢  ¯à®¬¥¦ãâª  d � Q1 ¨ Q1 < d � Q2,
£¤¥ Q1 =

p
N ln�A(B)N . � ¯¥à¢®© ç áâ¨ ¯à¨¬¥¨¬ â¥®à¥¬ã 1, ¥á«¨ ®â ¬®¦¥áâ¢  E�

1 ¯¥à¥©-
¤¥¬ ª ¬®¦¥áâ¢ã E1(t; l1; : : : ; lk; d0). �®¦¥áâ¢® E�

1 ¥áâì ®¡ê¥¤¨¥¨¥ ¤¢ãå ¯®¤¬®¦¥áâ¢: ç¨á¥«,
¨¬¥îé¨å ¯à®áâë¥ ¤¥«¨â¥«¨, ¬¥ìè¨¥ z1, ¨ ç¨á¥«, ¥ ¨¬¥îé¨å â ª®¢ëå ¤¥«¨â¥«¥©. � ¯¥à¢®¬
á«ãç ¥, á¤¥« ¢ ¢¥è¨¬¨ áã¬¬ë ¯® u ¨ n1 � y1 â ª¨¬, çâ® n1 2 E1(t; l1; : : : ; lu; d0), ¬®¦¥-
áâ¢® E�

1 (z1; lu+1; : : : ; lk; d0; z1; z2) ¯à¥¤áâ ¢¨¬ ª ª à §®áâì ¤¢ãå ¬®¦¥áâ¢ E1(z1; lu+1; : : : ; lk; d0) ¨
E1(z2; lu+1; : : : ; lk; d0). �® ¢â®à®¬ á«ãç ¥ ¬®¦¥áâ¢® E�

1 (z1) | íâ® à §®áâì â ª¨å ¬®¦¥áâ¢ ª ª
E1(z1; l1; : : : ; lk; d0) ¨ E1(z2; l1; : : : ; lk; d0). �â ª, ¯®á«¥ ¯à¨¬¥¥¨ï â¥®à¥¬ë 1 ¯¥à¢ ï ç áâì

P
1, £¤¥

d � Q1, ¨¬¥¥â ®æ¥ªã O(N ln�B+2N).
�à¨ ¯à®¢¥¤¥¨¨ ®æ¥ª¨ ¢â®à®© ç áâ¨

P
1, £¤¥ Q1 < d � Q2, ¢ë¤¥«¨¬ áã¬¬ë ¯® u ¨ ¯®

n1 � y1, n1 2 E1(t; l1; : : : ; lu; d0). �á«¥¤áâ¢¨¥ â®£®, çâ® ¢ãâà¥ïï áã¬¬  ã¤®¢«¥â¢®àï¥â ¢á¥¬
ãá«®¢¨ï¬ «¥¬¬ë 6, ®æ¥ª  ¢â®à®© ç áâ¨

P
1 à ¢  O(N ln�B+2N).

�¥à¥©¤¥¬ ª ®æ¥ª¥
P

B. �® ãá«®¢¨î ¢ íâ®© áã¬¬¥ d > Q2 ¨ dm = N � n, á«¥¤®¢ â¥«ì®,
m < N=Q2 =

p
N ln�A(B)N . �à®¢¥¤ï à ááã¦¤¥¨ï,   «®£¨çë¥ â¥¬, çâ® ¡ë«¨ á¤¥« ë ¯à¨

¢¢¥¤¥¨¨ ãá«®¢¨ï (d;N) = 1 ¤«ï áã¬¬ë (2), ¬®¦¥¬ áç¨â âì, çâ® ¢
P

B (m;N) = 1,   ãá«®¢¨ï
(d;N) = 1 ¥â.

�¥£« ¢ë© å à ªâ¥à ¯® ¬®¤ã«î 4 ¬®¦¥â ¡ëâì à ¢¥ «¨¡® �1, «¨¡® 0, «¨¡® 1. � ª¨¬ ®¡à §®¬,
áã¬¬  ¯® n < N , n = N � dm ¡ã¤¥â à ¢  à §®áâ¨ ¤¢ãå áã¬¬: ¯® n � N � m(mod 4m) ¨
n � N +m(mod 4m), £¤¥ n < N �mQ2. �à®¬¥ â®£®, ¥á«¨ (m;N) = 1, â® (N �m;m) = 1. � ª¨¬
®¡à §®¬, ¢ á«ãç ¥, ª®£¤  N�m ¨ 4m ¥ ¢§ ¨¬® ¯à®áâë, ¨å  ¨¡®«ìè¨© ®¡é¨© ¤¥«¨â¥«ì ¬®¦¥â
¡ëâì à ¢¥ 2 ¨«¨ 4. �§ ãá«®¢¨© n � N �m(mod4m) ¨ n 2 E�

1 ¢ëâ¥ª ¥â, çâ® ç¨á«  2 ¨ 4 ¥ ¬®£ãâ
¤¥«¨âì N �m. �áå®¤ï ¨§ ¢á¥£® ¨§«®¦¥®£® ¢ëè¥, ¨¬¥¥¬X

B
=

X
m<N=Q2;

(N�m;4m)=1

X
E�13n<N�mQ2;
n�N�m(mod4m)

1�
X

m<N=Q2;
(N+m;4m)=1

X
E�13n<N�mQ2;
n�N+m(mod4m)

1 +

+O(N ln�B+1N) =
X

3
�
X

4
+O(N ln�B+1N):

�ëïá¨¬, ç¥¬ã ¬®¦¥â ¡ëâì à ¢¥ (4m; d0). � ááã¦¤¥¨ï ¯à®¢¥¤¥¬ ¤«ï
P

3, â. ª. ¤«ï
P

4 ®¨
¡ã¤ãâ   «®£¨çë.

�ãáâì pj(4m; d0). � áá¬®âà¨¬ ¤¢  á«ãç ï p 6= 2 ¨ p = 2.
� ¯¥à¢®¬ á«ãç ¥ ¨§ ¢ë¯®«¨¬®áâ¨ áà ¢¥¨© n � l(mod d0) ¨ n � N�m(mod 4m) á«¥¤ã¥â, çâ®

n � l(mod p) ¨ n � N(mod p), § ç¨â, p ¤®«¦® ¤¥«¨âì N� l. �® ãá«®¢¨î â¥®à¥¬ë (d0; N� l) = 1,
á«¥¤®¢ â¥«ì®, p = 2, ¥á«¨ pj(4m; d0).

�® ¢â®à®¬ á«ãç ¥ ¨§ ãá«®¢¨© (l; d0) = 1 ¨ (d0; N � l) = 1 ¢ëâ¥ª ¥â, çâ® 2 ¤¥«¨â N , ® ¥
¤¥«¨â l. �§ â¥å ¦¥ á®®¡à ¦¥¨©, çâ® ¨ ¢ ¯¥à¢®¬ á«ãç ¥, ¨¬¥¥¬ n � l(mod2) ¨ n � N �m(mod2).
�â® ¢®§¬®¦® â®«ìª® ¢ â®¬ á«ãç ¥, ¥á«¨ m ¥ ¤¥«¨âáï   2. � ª¨¬ ®¡à §®¬,  ¨¡®«ìè¨© ®¡é¨©
¤¥«¨â¥«ì 4m ¨ d0 ¬®¦¥â ¯à¨¨¬ âì â®«ìª® âà¨ § ç¥¨ï 1, 2 ¨ 4.

� áá¬®âà¨¬
P

B ¯à¨ ¢á¥¢®§¬®¦ëå § ç¥¨ïå (4m; d0).
�à¨ (4m; d0) = 1, ãç¨âë¢ ï íª¢¨¢ «¥â®áâì ãá«®¢¨© (N �m; 4m) = 1 ¨ (N +m; 4m) = 1,

¯®«ãç¨¬

X
B
=
X

2
664

m < N=Q2

(N �m; 4m) = 1
(4m; d0) = 1
(m; 2) = 1

3
775
� X

E�13n<N�mQ2;
n�N�m(mod4m)

1� 1
'(4m)

X
E�
1
3n<N�mQ2

1
�
�

�
X

2
664

m < N=Q2

(N +m; 4m) = 1
(4m; d0) = 1
(m; 2) = 1

3
775
� X

E�13n<N�mQ2;
n�N+m(mod4m)

1� 1
'(4m)

X
E�
1
3n<N�mQ2

1
�
+O(N ln�B+1N):
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� ª ¦¤®© ¨§ § ¯¨á ëå áã¬¬ ¯à¨¬¥¨¬ «¥¬¬ã 1 ¨, á«¥¤®¢ â¥«ì®, ®æ¥ª 
P

B ¢ á«ãç ¥
(4m; d0) = 1 à ¢  O(N ln�B+1N).

�á«¨ (4m; d0) = 2, â® d0 = 2d00, (d
0
0; 2) = 1. �® ãá«®¢¨î (l; d0) = 1, ¯®íâ®¬ã ¬®¦¥¬ ãâ¢¥à¦¤ âì,

çâ® ¬®¦¥áâ¢® E�
1 (t; l1; : : : ; lk; d

0
0; z1; z2) á®¢¯ ¤ ¥â á ¬®¦¥áâ¢®¬ E�

1 ¯à¨ ¢ë¯®«¨¬®áâ¨ ¢ëè¥ -
§¢ ®£® ãá«®¢¨ï. � ª¨¬ ®¡à §®¬, ¤«ï ®æ¥ª¨

P
B ¬®¦® ¢®¢ì ¯à¨¬¥¨âì «¥¬¬ã 1 ¨ ¯®«ãç¨âìP

B = O(N ln�B+1N).
�áâ «®áì à áá¬®âà¥âì ¯®á«¥¤¨© á«ãç ©, ª®£¤  (4m; d0) = 4, â. ¥. d0 = 2rd00, r � 2, (d00; 2) = 1.

�§ ãá«®¢¨©,  « £ ¥¬ëå   áã¬¬ë ¯® n, ¢ëâ¥ª ¥â, çâ® l � N � m(mod 4). � ª¨¬ ®¡à §®¬, ¢®
¢ãâà¥¥© áã¬¬¥ ¬®¦® ¯¥à¥©â¨ ª ãá«®¢¨î n � N(modm), ¥á«¨ ¢® ¢¥è¨å áã¬¬ å ¤®¡ ¢¨âì
ãá«®¢¨ï m � N� l(mod4) ¨ m � l�N(mod4) á®®â¢¥âáâ¢¥®. �«¥¤®¢ â¥«ì®, ¢®á¯®«ì§®¢ ¢è¨áì
«¥¬¬®© 1, ¯®«ãç ¥¬

X
B
=
X2

4 m < N=Q2

(Nd0;m) = 1
m � N � l(mod 4)

3
5 1
'(m)

X
E�
1
3n<N�mQ2

1�

�
X2

4 m < N=Q2

(Nd0;m) = 1
m � l �N(mod 4)

3
5 1
'(m)

X
E�
1
3n<N�mQ2

1 +O(N ln�B+1N):

�§¬¥¨¢ ¯®àï¤®ª áã¬¬¨à®¢ ¨ï, § ¯¨è¥¬

X
B
=

X
E�
1
3n<N

0
@X

2
4 m < (N � n)=Q2

(Nd0;m) = 1
m � N � l(mod4)

3
5 1
'(m)

�
X2

4 m < (N � n)=Q2

(Nd0;m) = 1
m � l �N(mod 4)

3
5 1
'(m)

1
A+O(N ln�B+1N):

�á¯®«ì§ãï ®á®¢ë¥ á¢®©áâ¢  å à ªâ¥à , ãç¨âë¢ ï, çâ® (N � l; 4) = 1, ¨§¡ ¢¨¬áï ®â ¯®á«¥¤¥£®
¨§ ãá«®¢¨©,  «®¦¥ëå   m. �¬¥¥¬

X
B
= �4(N � l)

X
E�
1
3n<N

X
m<(N�n)=Q2;
(Nd0;m)=1

�4(m)
'(m)

+O(N ln�B+1N):

�á¨¬¯â®â¨ç¥áª ï ä®à¬ã«  ¤«ï ¢ãâà¥¥© áã¬¬ë ¯à¨¢¥¤¥  ¢ «¥¬¬¥ 10 ([12], £«. V, x 3, á. 87).
�à®¢¥¤ï ®æ¥ªã ®áâ âª  ¢ íâ®© ä®à¬ã«¥ ¢ á«ãç ¥, ª®£¤  d0 = 2rd00, r � 2, (d0; 2) = 1, ¯®«ãç¨¬

X
B
=

�

4
DE(Nd0)�4(N � l)

X
E�
1
3n<N

1 +O(N ln�B+1N):

�¥¯¥àì ¤«ï â®£® çâ®¡ë ¯®«ãç¨âì ãâ¢¥à¦¤¥¨¥ â¥®à¥¬ë, ¥®¡å®¤¨¬® ®â ¬®¦¥áâ¢ E�
1 ¯¥à¥©â¨

ª ¬®¦¥áâ¢ã E(t; l1; : : : ; lk; d0). �â®â ¯¥à¥å®¤ á¤¥« ¥¬ ¢ ¤¢  íâ ¯ . � ç «¥ ¯¥à¥©¤¥¬ ª ¬®¦¥áâ¢ã
E1(t; l1; : : : ; lk; d0). �è¨¡ª , ¢®§¨ª îé ï ¯à¨ íâ®¬, á®áâ ¢¨â á®£« á® â¥®à¥¬¥ 4.9 ([13], £«. II, x 4,
á. 61)

�
k�1X

u=k�6

X
n1�y1;

n12E1(t;l1;:::;lu;d0)

X
n<N=n1;

n2E1(z2;lu+1;:::;lk;d0)

1 +N ln�B N �

�
�
((3 + 3") ln3 20N)k�1

(k � 1)!
+
((3 + 3") ln3 20N)k�6

(k � 6)!

�
N

lnN
+N ln�B N:

�â®â ®áâ â®ª ¢®§¨ª ¥â â®«ìª® ¢ â¥å á«ãç ïå, ª®£¤  ¯®ï¢«ï¥âáï ®áâ â®ª R0(N; t; k) ¨ ¯®£«®é ¥âáï
¨¬.

�«ï â®£® çâ®¡ë ®â ãá«®¢¨ï n 2 E1(t; l1; : : : ; lk; d0) ¯¥à¥©â¨ ª ãá«®¢¨î n 2 E(t; l1; : : : ; lk; d0),
®æ¥¨¬ âã ç áâì áã¬¬ë, £¤¥ n ¨¬¥¥â ¥ ¬¥¥¥ ¤¢ãå à ¢ëå ¯à®áâëå ¤¥«¨â¥«¥©, ¡®«ìè¨å ¨«¨
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à ¢ëå t. �®«ãç ¥¬ X
n<N

X
p2jn;
p�t

1� N

t

X
p<
p
N

1
p
� N ln�B N:

�¥®à¥¬  2 ¤®ª §ë¢ ¥âáï   «®£¨ç®.
�¢â®à ¢ëà ¦ ¥â £«ã¡®ªãî ¡« £®¤ à®áâì ¯à®ä¥áá®àã �¨ª®« î �¨å ©«®¢¨çã �¨¬®ä¥¥¢ã § 

àãª®¢®¤áâ¢® ¨ ¯®¬®éì ¢ à ¡®â¥.
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