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Hubal H.M. Mathematical analysis of the influence of radiation exposure on autosomal genome: interdisciplinary 

connections. The paper presents mathematical analysis and derives the equation of the influence of radiation exposure on the 
autosomal genome using interdisciplinary connections.  
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 2 2 2( ) 2p q p pq q . 

, , ,  
.  AA, Aa, aa 

:  

 2 2( ) : ( )2 : ( ) ,AA p Aa pq aa q  (1) 

 p –  ( ) A,  
q –  ( ) a. 

, : 
-  2p N ; 
-  2q N ; 
-  2 pqN ,  N –  

. 
,  



 " : , , " 
, 2015.  20 

 

 
© . 

132 

 2 2 2 22 ( 2 ),N p N q N pqN N p q pq   

  

 2 2 2 1p q pq           2( ) 1.p q  

,  p  
 q . 

, , ,  
 ( )  

. , ,  A  a,  
: AA, Aa  aa. . 

,  ,   A  a  
(1), . 

 A  a,  1p q . , 
, ,  A 

 p,  a  1q p .  
 

.  2 pq  q: 2 ( )y pq f q ,  
2
yp
q

. 

 1p q ,  2( ) 1p q ,  2 22 1p pq q ,  2 22 1 ( ).pq p q , 

 
2
yp
q

, :  

 
2

2 2 2 4 2
21 , 4 4 4

4
yy q y q y q q
q

 

 

 2 2 2( 2 ) (2 ) ,y q q  

, ,  0, 0q y  (  0p ), : 

 22 2y q q  

  

 22 2 .y q q  

. 
 ( ): 2y ax bx c .  

. 
 4 2.y q :  0y , 

 4 2 0q ,  0,5q .  22 2 0,5y q q . ,  (0,5; 0,5) . 
 4 0.y , .  

 0c . ,  
.  0,5q  

Oq  (0; 0) ,   Oq  (1; 0) . ,  

 Oq :  22 2 0q q ,  

1 20, 1q q .  Oq: (0; 0)  (1; 0) .  
 22 2y q q  ( . 1). 
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.) [1].  (1) : 
, . –  

: 
 ( ) : ( ) ,A p a q     
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, : 

 2 2( )( ) : ( )[2 (1 ) ] : ( )( ),AA p Fpq Aa pq F aa q Fpq  (2) 

. 
 (2)  , ,   AA, 

Aa, aa; F – . 
,  (2) ,  

 2 (1 ) 2 2 2 .pq F pq pqF pq Fpq Fpq  

 (2) .  
 F.  ( ) 

, , .  
,  

O q 

2y pq  

0,5  1 

0,5  
22 2y q q  
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.  A  

 AA  
 Aa  (2).  a. 

:  
 ( )( / 2) : ( )( / 2).A p a q  (3) 

, : 

 
2

2

( )( / 2) : ( )2( / 2)( / 2) :

: ( )( / 2) .

AA p Aa p q

aa q
    (4) 

 (3)  (4)  F. 
 0  (4)  (1),  

. 
 

,  – .  
: , , ,  – . 

, ,  
. 

, ,  
 T.  ( ) r (%) 

. ,  
,  

, ,  
,  

 ( / )(%) (1 / 2) ,t T nr :  

 t  – , ,  
n – , . 

  

 ( / )(1 / 2) t T R      

 aa,  (%) / 2
100
r , : 

 / 2 .nkR     

 k.  
 0 /k N T: ,  0N  – ,  

.  k ,  
. 

 (3)  a  
: 

 1 1/ 2 ,n
n n nq q q kR  (5) 

 0k , 0 1R     (  t T , 1/ 2R ).  
 (5).  

.  (5) : 

 1 , 1, 2, , .i
i iq q kR i nK    
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1 0 ,q q kR  

2 2
2 1 0 0 (1 ),q q kR q kR kR q kR R  

3 3 2
3 2 0 0[ (1 )] (1 ),q q kR q kR R kR q kR R R  

4 2 4 2 3
4 3 0 0[ (1 )] (1 ),q q kR q kR R R kR q kR R R R  

K K K K K K K K K K K K K K K  
,  

 1
0

1
,

n
i

n
i

q q kR R  (6) 

 1

1

n
i

n
i

R S  –  n .  1

1

1 .
1

nn
i

i

RR
R

 

,  (6) : 

 0
(1 ) ,
1

n

n
R Rq q k

R
 (7) 

 0q  –  a , n – . 
,  n  

1 lim1lim lim ,
1 1

nn
n

nn n

RRS
R R

 

,  R  1,  lim 0n
n

R , ,   

1lim .
1nn

S
R

 

.   , 1,2, ,i
iq i nK ,  1

1,n n
n nq q ,   –  

. 
 (5) :  

 1 .n
n nq q kR  (8) 

 –  
,  n –  [3]-[5].  nq  (8)  

( ) ( )q n q n%  ( )q n  

 1 0n nq q  (9) 

 ( )q n%  (8). 
:  

 ( ) .nq n  (10) 

 (10)  (9), : 
1 0.n n  

 1 0n ,  1n  
 1 0 ,  1.  

 (9) : 

( ) 1 ,n nq n C C C   



 " : , , " 
, 2015.  20 

 

 
© . 

136 

 C – .  
 

 (8) : 

( ) ,nq n R%  

  – .  
 (8), : 

1 .n n nR R kR  

 1nR ,  : 

.
1

kR
R

 

 ( ) .
1

nkRq n R
R

%  

,  (8): 

 ( ) ( ) .
1

n
n

kRq q n q n C R
R

%  (11) 

 C  , :  00, nn q q . 
,  (11), : 

0
0 ,

1 1
kR kRq C R C

R R
 

 0 .
1

kRC q
R
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0 1 1
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kR kRq q R

R R
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n

n
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