
  
 ’    

ISSN 1560-9189 ,    , 2015, . 17,  1 99

 004.056.2

. . 1, . . 2

1      
. . , 2, 03113 , 

2   
.  , 1, 03056 , 

   ’
   

      -
 ’     .

 : ,  ’ , .

  ’       -
  ( ),     -

        , -
  . ,      ,
      (    

),   ,      -
 .    ( )   (  
   — )     
       ( ), 
  ,   -  
   .

        ’  
        -

  — - ,     
(   ,       -

 ).    —  ,  
,    ,      -

  ,  .     
  ’ .

       ,  -
,      ( ) -
 ’  (      
 ,       

© . . , . . 



. . , . . 

100

    ).   (  
  ) —   ’ ,  -
           -

 ( )  ’       
 ’  .     ’  -

    ,    ,    
 ( ).     ’  

  .

 
     ’   

         
    ( , ,  -

,   ),   
       .  

 ,        -
 ’ ,       

.      
       -

     ’     -
       .
     ,     -
-          -

’      .

   
,        ’ ,
 ,   ,   

      .   n i (  = 1, 2,
…, n)          -

    ,       
= pmod .     ,      

,       -
  « » i  .  ,   -
     ,   ,
         

    
1

,      -

   ’ ,    max :

max .         .  
     ( ) ,    -

        , 
  , ipmax1 (  = 1, 2, …, n).    



   ’     

ISSN 1560-9189 ,    , 2015, . 17,  1 101

       -
  11 2 nn pp , np 1np —   

(  = 1, 2, …, n).
  ,     , 

,  -         

    [0, P =
1

n

i
i

p )   [P, R = pn+1· ),  -

     <   li·Ri. li 
Ri = R/ pi —  . ,   

 = 1, 2, …, i,…, n, n+1

   pi   

A  = 1, 2, …, i
~ ,…, n, n+1,

i  =  { i +  i} (mod pi),      
(      ):

A = ( 1, 2, …, i,…, n, n+1) + (0, 0, …, i, …,0, 0) =
= ( 1, 2, …, { i + i} (mod pi),…, n1, n+1).

        :

 = (0, 0, …, i, …,0, 0) > ,

   

 = li·Ri = li·R/pi

  ,    pi, ,   . 
 = li·Ri > P = R/pn+1, ,  li = 1  R/pi > R/pn+1   -
, pn+1 > pi. , A~ =  +  > ,    
        [P, R).

  :      
 , ,     

 > ,      ,   -
.

  ’
   

     [2]    , 
   ,    

.



. . , . . 

102

   ,     -
  ,    ,   n i  (i =

= 1, 2, …, n) 

/A  = ( 1, 2, …, i,…, n, n+1)

      :

t1 = ( 1, )1(
2 , )1(

3 ,…, )1(
n , )1(

k ),
t2 = (0, ( 2 – )1(

2 ) (mod p2), )2(
3 ,…, )2(

n , )2(
k ),

t3 = (0, 0, ( 3 – 1
3 – 2

3 ) (mod p3), )3(
4 ,…, )3(

n , )3(
k ),

…………………………………………………………..

tn = (0, 0, 0, …,( n –
1

1

)(
n

j

j
n ) (mod pn), )(n

k ).

   ,         -
  :

ti = v ·
1

1

i

j
ip .

  ,     

ti (mod p ) = 1i
i = {

1

1

)(
i

j

j
i } (mod p ) = v ·

1

1

i

j
ip (mod p ),

v    

v = { 1i
i /

1

1

i

j
ip }(mod p ) = {(

1

1

)(
i

j

j
i )/

1

1

i

j
ip } (mod p )

    > 1,     1 v1 = 1.

   =
n

i
it

1

     [2]. - , 

    , n+1,     -
. - ,          -

 < ,          -
  = A.
 ,    = A   -

     ( - ),  A  -
            
   n+1.  n+1 (  , - -

,  ,  )      n+1

 )(i
k  (  = 1, 2, ..., n), 



   ’     

ISSN 1560-9189 ,    , 2015, . 17,  1 103

n+1 =  (mod n+1) = (
n

i

i
k

1

)( ) (mod n+1).

  ’   z-
 [3]      

 ,      
 .      z-  -
   ,       -

 :

A~  . (1)

          -
   ,       -

 [0, P)     [P, R),     -
   1    pn+1.    

 ,       [0, R)  -
    ,    :

1

3

2

1

1321

...
...... ,

A
= 1 = 1

1 1

[(1/ ) ] ,
i n i n

i i i i
i i

B R B R (2)

n +1  —    ,       -
   ,     -
- ; Bi —   ,   ,
, :

Bi = ·mi /pi, (i = 1, 2, …, n + 1);

mi  —    (« »  Bi),  :

Bi (mod pi) = mi b (mod pi) = 1;

 — -   



. . , . . 

104

 = R·mi /pi, (i = 1, 2, …, n + 1). (3)

  (3)  (2)   (1), :

= 1 = 1

1
1 1

·· / [(1/ ) / ] /
i n i n

i i i i i i n
i i

R m p R R m p R R p . (4)

   (4) R, ,     

z > 1/ n+1, (5)

1 1

1 1
/ /[ ]

n n

i i i i i i
i i

Z m p m p . (6)

 (5), (6) z-    - ,  
  .    (n + 1)  (  -
 )   i-   (i = 1, …, n +1)  -

     (n +1)  .
  ,     ,   -

    .
  i-  ,   ,    =

= li·Ri = li·R/pi,    

A~ li·Ri < P, (7)

 li   :

[ A~ /Ri] = [(A + li·Ri)/Ri] = li. (8)

   (3)–(6), (7)  (8)  :

z · pi – [z · pi] < pi / n+1, (9)

,   (5)     (9)    
pi,     . ,  (9) -
 (  ),   .  ,  -

  :

=  {[ / ] } =  {[ ] } .
ii i i i pA R R zp R

    

{ }
ii i i p . (10)



   ’     

ISSN 1560-9189 ,    , 2015, . 17,  1 105

 ,  (5), (9), (10) z-    -
 - .

,    -    ,   -
      .    

0~
1 , 

n+1 = ( n+1 P [z n+1]) (mod n+1), (11)

   (5), (11) z-  .
  ’     

          -
   [1, 3–5].       ,  

 ,        
 ,    , 
     :

b

b
b
b

b
...

...... 3

2

1

321 ,

n —   ,     -
     ; ib —   , 

 ,  ,      -
     pn+1 , ( b , Bi bi):

b = ·mi /pi, (i = 1, 2, …, n);

mi  —    (« »  b ),  : b  (mod
pi) = mi b (mod pi) = 1; b  — -   .

        

1

i n

i i
i

A b .       ,   ,

      [0, P), ,     -
,      :

= = =

=1 =1 =1

mod( )  =  [(1/ ) ] ,
i n i n i n

i i i i i i
i i i

A b P b P b P (12)

 [ ]     .



. . , . . 

106

   ,     A , - ,
    . - ,  (12)   -

  A    -   , ,  -
,  pn+1:

1 1( ) modn nA p
= = =

1 1
=1 =1 =1

{( )mod }mod = { [(1/ ) ] ,}mod
i n i n i n

i i n i i i i n
i i i

b P p b P b P p ,

   ,      .
     .

  -    
   ’      -

     (   z- )  -
 z- .      ,

  ’      .
   :     

  ,   ,    ,  
     ,    ,

         
,   .
   :

1)  T  ,   -
 t        t  (  = 1, 2, …,

j – 1),     .    
     ;

2)     t .  ,  -
   ( ),   n  b  ,

    N = n b ,  — (N b)  = b (n
– 1),..., i-  — (N  (   1) b) = b (n  + 1), … ,    -
’     .

 z-      -
 z.
    z-      
     ip ,   ,  -

,    .    ,     -
    ,     

( /i im p   )    .  
,   ,      -

, , ,  .      ,
      .    



   ’     

ISSN 1560-9189 ,    , 2015, . 17,  1 107

    ,      -
     ,    -

.  ,     z-   -
,   ,  ,     
- .        z-

.
    ’   

          :
1)     ,       -
,   ,    ,    -
    ,    ,  
        ,

  ;
2)      A ,  
     1n ;
3)      ,  -

     1n .   -
 ( ),   n  b  ,  -
   N = n b ,    ’

   .
 ,       

         , 
     ’ .   -

,    .  ,   ,  -
          -
  .

1.  . .    ( ) / . . . — Saarbrucken,
Deutschland: LAMBERT Academic Publishing, 2013. — 129 . — ISBN 978-3-659-48203-8.

2.  . .        -
 ’ .    /  . ., . .  // ,   .

. — 2006. — . 6,  3. — . 46–66.
3.  . .        -
 ’      / . .  // ,   -
      . — 2006. — . 2 (13). — . 144 159.
4.  . .      ( ) / . . ,

. . , . . . — .:  , ; : - , 2014. — 512 . —
ISBN 978-966-8768-61-3.

5.  . .      / . . , . . -
. — .: . , 1966. — 421 .

   10.02.2015


