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The frequency dependence of amplitude of nonlinear transverse waves in DNA molecule is ob-

tained by means of Galerkin method on the bases of the nonlinear Peyrard – Bishop model that de-

scribes the transversal oscillations of nucleotides. In this article the frequency dependence of the ampli-

tude of nonlinear transverse waves in DNA molecule is considered with account of the wave number 

frequency dependence as well. 

.     
 -   - ,  

     (  
  )   

   ( . 1).   -
      

      
   ( ,   .). 

 

 
. 1.    

   

 
     -
     

     
   -
 –      

   -
 .   -

    
,    -

 .    
   [1].    -

      [2].            
      

   
,      

    -
  [2].    -

       
 . 

.     -
   -

       – 
 (PB) [3].  PB ,  

     -
 ,       
  ,  -

       
.    -

  ( . . 2)    

 ,     -
   . 

 

 
. 2.   –  

 
  U  -

   , V –  -
   , n –  

  , un  vn –   
     

(   . 2   
 ). 

  U    -

 : 

 
2 2

1 1
2

n n n n

c
U u u v v , (1) 

 c –  . 
   , . . 

    AT 
 CG,   : 

 
2

( )
e 1n na u v

V D , (2) 

 D  a –   . 

    

: 

 
22 2

1
2 2

n n n n

m c
H u v u u  

 
22 ( )

1 e 1 ,n na u v

n nv v D  (3) 

 m –   . 
 .  -

    

 
( )

n

n

d U V
mu

du
, 

( )
n

n

d U V
mv

dv
. (4) 

   

 
2

n n
n

u v
x ,   

2

n n
n

u v
y  (5) 



 40

  (4)   

 1 1 2n n n nmx c x x x , (6) 

 1 1 2n n n nmy c y y y  

 
2 2

 2 2 e 1 e .n na y a y
aD  (7) 

    
 xn, yn   -

  z,    
 ,   t.  
    

 – ,    – -
 ,   ( -

 ).  
     
.      

 h2 (h –     
   ): 

1 12 2
2n n n n

m c
y y y y

h h
 

 
2 2

2

2 2
e 1 e .n na y a yaD

h
 (8) 

    (8) 

  

 2 2 2
n n

c aD
y h y

m m
 

 
2 2

e 1 e 0.n na y a y
 (9) 

 (9)    -

 : 

2
22 2

1 e 0.na y

n n

n

c D
y h y

m m y
   (10) 

 ( )e i t kz

ny  (  – , k – 

 )   

 

 
2

2 8
0,n n n

c a D
y h y y

m m
 (11) 

     

: 

 
2 2

2 2 8h c a D
k

m m
 (12) 

   ,  0 / ,c m   

 
2

2 2

0

8a D
h k

c
. (13) 

    

   .   
  (9)  -

 ,      
     -

    . 

 ,  , -
  ( , ,  

  . .),   -
        

   .   
    

   , . . 
  ,  -

    [4] 

 cos( ) cos ,ny A t knh A x  (14) 

  – ,    A. 

  (14)   (9) -

  

 2 2
cos (1 cos )cos

c
A x A kh x

m
 

 2 2 cos 2 cos2 2
e e 0.a A x a A xaD

m
 (15) 

  ,   (9) 

 cosx,     x  –   . 

     

 = f(A, k)  

0

4 2
2(1 cos )

aD
kh

cA
 

1/ 2

1 1(2 2 ) ( 2 ) ,I aA I aA         (16) 

 1( )I x  –     -
. 

 (16)   -
  .  

   (13)  
 (16)     

/ /h k h  (   )  
. 3. 

 (16)    
     -

 .   (16) -
       -

 ( . 4). 
 

 
. 3.    

 (13) (  )  

   (16) (  ) 

 / 0

k, A–1 



 41

     
   [5]: c = 24 N/m, 

a = 2 · 108 m–1, D = 0,6 · 10–19 Nm.  
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