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The algorithm of using the discharge model of the binary representation of the 
squared number in procedures of calculating the square root without using the 
multiplication and division operations has been reviewed. A comparative analysis of 
this method was held with diagonal method of direct extraction of square roots. This 
method proposed to use in problems of fast calculation of the square roots. 
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.   ,    
 ,     

      [1, 2, 3].  
   ,      
      [4, 5],   

 .  «sqrt»,    , 
       
   [6, 7, 8].     

       
(«Karatsuba Squar Root»),    

  ( )       
 [9, 10]. 
   ,      

         
      

  .         
 .  ,    

       
   .  

       
 [11].  ,      

  .      
    .    
,        

      .  
   .   

        
   n-   [12].    

    : 
 
n n-1 n-2 n-3  2 1 
Xn XnXn-1   

. 

. 

. 

  
 XnXn-2     

Xn-1 XnXn-3 X(n-1)X(n-2)    
 XnXn-4 X(n-1)X(n-3)    

Xn-2 XnXn-5 X(n-1)X(n-4) X(n-2)X(n-3)   
 … X(n-1)X(n-5) X(n-2)X(n-4)   
 XnX2 … X(n-2)X(n-5)   
 XnX1 X(n-1)X2 X(n-2)X(n-6)   
  X(n-1)X1 …   
   X(n-2)X2   
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   X(n-2)X1   
. . . 

    

. 

. 

. 

  
X3    X3X2  

    X3X1  
X2     X2 X1 

      
X1      

 
,      

   : 
 

 

 
          
.       ,  

   .    , 
   «1»,     «0». 

 ,      
       , 

     . 
 1.       , 

    ,   ,   
 .  

     Xj + Xk = 1 :       Xj = kX . 
 2.       ,   

  . 
  Xj + Xk = 0 :       Xj= Xk. 

 3.       
   .  

  Xj  : Xj + jX  1. 
 4.       

  . 

7 X4 X4X3   
6  X4X2   
5 X3 X4 X1 X3X2  
4   X3X1  
3 X2   X2X1 
2     
1 X1    
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  Xj : jX · Xj  0. 
 5.         

  .  
  Xj : Xj · Xj  Xj. 

 
        

121,       :   
Z2 =  1 1 1 1 0 0 1. 

      
    Zn,       

  : 
 

 Zn 
7 X4 X4X3    = 1 
6  X4X2    = 1 
5 X3 X4X1 X3X2   = 1 
4   X3X1   = 1 
3 X2   X2X1  = 0 
2      = 0 
1 X1     = 1 

 
       

           
 . 

    1,    
: 

X1=1. 
 X1      ,    

    :  
 

7 X4 X4X3    = 1 
6  X4X2    = 1 
5 X3 X4 X3X2   = 1 
4   X3   = 1 
3 X2   X2  = 0 
2      = 0 
1 1     = 1 

 
  3 : 

X2 + X2 = 0. 
      , 

  :  
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7 X4 X4X3    = 1 
6  X4X2    = 1 
5 X3 X4 X3X2   = 1 
4   X3   = 1 
3    2X2  = 0 
2     0 = 0 
1     1 = 1 

 
       2   X2  
        

   X2    (  4).  
 2       . 

 
7 X4 X4X3    = 1 
6  X4X2    = 1 
5 X3 X4 X3X2   = 1 
4   X3 X2  = 1 
3     0 = 0 
2     0 = 0 
1     1 = 1 

 
         

 0  0. 
    4:  

X3 + X2=1. 
     (1)   

:        
X3= 2X . 

    X3     2X ,  
     : 

 

7 X4 X4 2X     = 1 
6  X4 X2    = 1 
5 2X  X4 2X X2   = 1 
4   2X  X2  = 1 
3     0 = 0 
2     0 = 0 
1     1 = 1 

 
    (3):  

Xj  + jX  1, 
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   4: 
X2 + 2X  1, 

    1  1. 
 

7 X4 X4 2X     = 1 
6  X4 X2    = 1 
5 2X  X4 2X X2   = 1 
4     1 = 1 
3     0 = 0 
2     0 = 0 
1     1 = 1 

 
    (4),     

   2X · X2    0:  

2X · X2  0, 
        5  .  

 

7 X4 X4 2X     = 1 
6  X4 X2    = 1 
5 2X  X4    = 1 
4     1 = 1 
3     0 = 0 
2     0 = 0 
1     1 = 1 

 
 ,    5   :   

2X  + X4 = 1. 
   (3)    : 

X4 = 2X = X2. 
    X4  X2,     
  : 

 

7 X2 X2 2X     = 1 
6  X2 X2    = 1 
5 2X  X2    = 1 
4     1 = 1 
3     0 = 0 
2     0 = 0 
1     1 = 1 
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  (3),   5  :  
X2 + 2X  1. 

7 X2 X2 2X     = 1 
6  X2 X2    = 1 
5     1 = 1 
4     1 = 1 
3     0 = 0 
2     0 = 0 
1     1 = 1 

 
 (5)      

 X2 ·X2    X2    6,    :  
X2  = 1. 

     X2 = 1,  
  : 

 
7 1 X2 2X     = 1 
6     1 = 1 
5     1 = 1 
4     1 = 1 
3     0 = 0 
2     0 = 0 
1     1 = 1 

 
  7    X2· 2X   (4),  

       Z2 =  1 1 1 1 0 0 1: 
 

7    1 = 1 
6     1 = 1 
5     1 = 1 
4     1 = 1 
3     0 = 0 
2     0 = 0 
1     1 = 1 

 
,       

     : 
X1 = 1; 

X3 = 2X ; 
X4 = X2; 
X2 =  1, 
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     .  

      
    Z10 = 121 : 

X1 = 1; 
X2 = 1; 
X3 = 0; 
X4 =  1,  

 121 = 1110 = 10112. 
 

. .   [11]       
    ,      

   –   .   
         , 

        . 
       

         
 .      

      
       

  . .     Zn = 25, 121, 289  
1369.         

   ,     .  
      .  

 

Zn   
(  ) 

,    
   

25 40 30 
121 66 52 
289 72 80 
1369 105 109 
 

.    ,      
      

  .     .  
 , ,  ,     
,     .    . . 

     ,    
.  ,  [11]  ,  “  

      ,     
   ,   “   ”. “ ” 

  ,       
 ,     ”. 
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Abstract. The conditions under which synchronous filter (SF) can be used as a 
tracking filter of devices of clock synchronization were defined i n the article. 
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