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      

      
       
       
      
      


    

        
        
     
          
   []    [] 
    
[]
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   

       
       
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  S       t  

 ( )t,SY 

 T    K  r        


      


( ) { }0max K,ST,SY −=    

T 
        

       
        
[]

       
      


( ) ( ) ( ) ( )21St,Y dKedS T-t-r−=   

          

 1d  2d 
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2 


      

         
      
         
       []





0=t   0SS =   0S       

      
        
       


         


[] K 

T  t 

;

;

; ;

:

:

:

:

( ) ( )tTrKeSt,SX −−−=    

 ( )tSS =          

 t      ( )t,SX  



( ) KST,SX −=   



 0=t  S 

 K  Tt ≤≤0 

  ( ) KtS ≥       

         

 ( ) ( ) 121 ≈= dd 

1d  2d 

t T 

      KS ≤    

( ) KtS ≤    [ ],Tt 0∈     

( ) 0=T,SY         

 ( ) 0=t,SY  [ ],Tt 0∈∀ 

       


[]
        
        
        
        
      


( ) ( ) 
=

==
n

j

j
jSaSgT,SY

0



          
      


( ) ( )
=

=
n

j

j
j Stft,SY

0





( ) jj aTf =  ( ),....,n,j 10= 




( ) ( )tTrKeSt,SX −−−=    

 ( )tSS =          

 t      ( )t,SX  



( ) KST,SX −=   



 0=t  S 

 K  Tt ≤≤0 

  ( ) KtS ≥       

         

 ( ) ( ) 121 ≈= dd 

1d  2d 

t T 

      KS ≤    

( ) KtS ≤    [ ],Tt 0∈     

( ) 0=T,SY         

 ( ) 0=t,SY  [ ],Tt 0∈∀ 

       


[]
        
        
        
        
      


( ) ( ) 
=

==
n

j

j
jSaSgT,SY

0



          
      


( ) ( )
=

=
n

j

j
j Stft,SY

0





( ) jj aTf =  ( ),....,n,j 10= 



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  S       t  

 ( )t,SY 

 T    K  r        


      


( ) { }0max K,ST,SY −=    

T 
        

       
        
[]

       
      


( ) ( ) ( ) ( )21St,Y dKedS T-t-r−=   

          

 1d  2d 

( )

tT


rtT
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


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2 


      

         
      
         
       []





0=t   0SS =   0S       

      
        
       


         


[] K 

T  t 

( ) ( )tTrKeSt,SX −−−=    

 ( )tSS =          

 t      ( )t,SX  



( ) KST,SX −=   



 0=t  S 

 K  Tt ≤≤0 

  ( ) KtS ≥       

         

 ( ) ( ) 121 ≈= dd 

1d  2d 

t T 

      KS ≤    

( ) KtS ≤    [ ],Tt 0∈     

( ) 0=T,SY         

 ( ) 0=t,SY  [ ],Tt 0∈∀ 

       


[]
        
        
        
        
      


( ) ( ) 
=

==
n

j

j
jSaSgT,SY

0
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      

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=
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j Stft,SY

0





( ) jj aTf =  ( ),....,n,j 10= 




( ) ( )tTrKeSt,SX −−−=    

 ( )tSS =          

 t      ( )t,SX  



( ) KST,SX −=   



 0=t  S 

 K  Tt ≤≤0 

  ( ) KtS ≥       

         

 ( ) ( ) 121 ≈= dd 

1d  2d 

t T 

      KS ≤    

( ) KtS ≤    [ ],Tt 0∈     

( ) 0=T,SY         

 ( ) 0=t,SY  [ ],Tt 0∈∀ 

       


[]
        
        
        
        
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
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          
      


( ) ( )
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=
n

j

j
j Stft,SY

0





( ) jj aTf =  ( ),....,n,j 10= 




именно прелставим искомое решение задачи (1), (7) в виде

:

:

:
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( ) ( ) ( )
=

−− ++=
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tTTtr SaeSaeat,SY j
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 +−= jrjj
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1γ 
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j Sjjtf
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1 

 


jS 

0S 

( ) ( )trftf 00 =′  ( ) 00 aTf = 


1S   ( ) ( ) ( )trftrftf 111 =+′   ( ) 01 =′ tf  

( ) 11 aTf = 


2S   ( ) ( ) ( ) ( )trftftrftf 22

2
22 2

2
1

2 =⋅++′ σ  

( ) ( ) ( )tftrftf 2
2

22 ⋅−−=′ σ  ( ) 22 aTf = 
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      
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      

      
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

       


  []    nI  

 ( )Sg     0S  1S  0S  



( ) ( ) ( )SLSgSI i

n

i
in 

=
=

0





( ) ( ) ( )( ) ( )
( ) ( )( ) ( )niiii-ii

nii-
i SS...SSSS...SS

SS...SSSS...SS
SL

−−−−
−−−−=

+

+
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    ( )Sg     

( ) { }0max S-K,Sg =     

 K,S 500 =  KS =1  KS 5,12 = 

( ) ( )SgS
K

S,K-SI ≈+= 2
2

1
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 ( ) 00 =Sg  ( ) 01 =Sg  ( ) K,Sg 502 = 



( ) ( )( )
( )( )

( )( )
2

1202

10
2 5,0

5,0

K

KSKS

SSSS

SSSS
SL

−−=
−−

−−= 

 ( )Sg 




( ) ( ) ( )( )tTrt-Tr e
K

S
S,Ket,SY −++−≈

2
2

51 

         

   K,S 500 =  K,S 7501 =  KS =2 

KS 25,13 =  KS 5,14 = 




       


( ) ( )TrrT e
K

S
SKe,SY

2
2
0

00 5,10 σ+− +−≈  

      



Тогда в соответствии с теоремой 1 имеет место
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KTe
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∂
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  0>T  

0
0

>
∂
∂
S

Y
 0<

∂
∂
K

Y
 0

r
>

∂
∂Y

 0
2

>
∂
∂
σ
Y

 0>
∂
∂
T

Y
  

[] 0S 

       K  
      r    

T 
     

      
        

Y  x 

( )
x

Y

Y

x
YEx ∂

∂= 

 x  0S  K  r 

2σ   T        

    Y   


        
     
[]


        

          


 


      
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APPROXIMATE ANALYSIS OF THE FAIR 
PRICE OF AN OPTION ON THE BASIS 
OF THE BLACK-SCHOLES EQUATION 

Khatskevich Vladimir Lvovich, 
Dr. of Technical Science, Professor of the Chair of Higher Mathematics 
and Statistics of Voronezh filial-branch of Financial University under 
the Government of Russian Federation; okp.voronehz@vzfei.ru

The method of the approximate solution of the Black-Sholes equa-
tion describing formation of the prices for the European call options  
is presented. The method is based on representation of the decision 
in the form of a power series with use interpolation polynomial. The 
analysis of dependence of the found approached fair price from fac-
tors influencing it is carried out.
Keywords: model of pricing of options, the Black-Sholes equation, 
the fair price, a method of sedate numbers, Lagranzh interpolation 
polynomial.
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