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The Conference covers the following topics: 

1. Mathematical methods of system investigation.

 Investigation of differential, functional-differential and difference systems.

 Investigation of system stability, controllability and optimization.

 Bifurcations and chaos in dynamical systems.

 Lyapunov's methods in system investigation.

2. Methods and technologies of computer modeling.

 Numerical Methods of Mathematical Physics.

 Method and Technology computer calculations.

 Specialized software and systems.

 Software and Systems Modeling

3. Modeling and investigation of processes in mechanics.

 Mathematical modeling in composite materials of mechanics.

 Modeling and investigation of dynamical processes in elastic and hydroelastic systems.

 Mathematical modeling in connected fields of mechanics.

4. Method of control and complex systems research

 Methods of control and optimization.

 The continuous-discrete systems

 Methods of differential games.

 Fuzzy modeling and systems with uncertainty.

 Modelling in economy and ecology.

5. Logic-mathematical methods of modeling.

 Methods and tools of subject domains specifications.

 Methods and tools of software systems description.

 Modal and temporal formalisms of systems modeling
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Dudyk Mykhailo Volodymyrovych, Ph. D. (Physical and Mathematical Science), Associate Professor, 
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APPROXIMATE METHOD OF SOLUTION OF SYSTEM OF A FUNCTIONAL WIENER-
HOPF EQUATIONS  

Dudyk M. 

Key words: Wiener-Hopf equations system, method of approximate solution 
AMS Subject Classification: 39B72, 45E10 

Many plane boundary problems on mathematical and theoretical physics and applied 
mechanics by means of integral transformations can be come to the system of functional equations 
in the complex plane decided by means of the Wiener–Hopf method [1]. The key problem of 
solution is the factorization of the system matrix coefficient. However now the only special matrix 
functions class of complex variable assuming exact factorization is known. The method of this 
matrices class factorization offered by G.N. Chebotarev and developed by A.A. Khrapkov [2] was 
successfully used in the solution of some problems on fracture mechanics, scattering theory of 
electromagnetic or elastic waves, contact problems. At the same time, the Chebotarev–Khrapkov 
method appeared insufficient in the case of more complicated matrices. This stimulated the 
development of matrix functions approximate factorization methods. 

In this work the method of successive approximations is offered for the solution of the 
Wiener–Hopf functional equations system, using the presentation of the system matrix coefficient 
as the sum of two matrices, if the first matrix assumes the exact factorization, and the second one is 
assumed far less first matrix in the domain of system definition:  

( )0 0( ) ( ) ( ) ( ),   ( ) ( ) ( )  ( ) ( )   ( ),+ − ′ ′+ = = + ∈F G G G G G Gp p p p p p p p p p DΦ Φ          (1) 

where ( ),  ( )+ −p pΦ Φ  are unknown linear vectors, analytical in the domains D+ and −D  
respectively, 

+ −= D D D ; ( )pF  and ( )pG   are certain linear vector and square matrix, thus 

0 ( )G p  is factorized by means of analytical matrix in the domains +D  and −D : 

0 0 0( ) ( ) ( )+ −=G G Gp p p . By means of the Wiener–Hopf method at the implementations of condition 

→∞p , ( ) 1
0 0( ) ( ) 0

−+ + →G p pΦ   we obtain the solution of the system (1) in a zero approaching in 

the form of 

( ) 1
0 0 0 0 0 0( ) ( ) ( )  ( ),   ( ) ( ) ( )  ( ),

−+ + + + − − − −= − ∈ = − ∈G F G Fp p p p D p p p p DΦ Φ

( ) 1
0

0

( ) ( )1( )   ( ,   ),
2

−+
± ±

γ

= γ∈ ∈
π −∫

G F
F

z z
p dz D p D

i z p
where the degree "–1" denotes an inverse matrix, γ  is an infinite line in the domain of system 
definition D .  

In the first approximation, the equation (1) has the form 

0( ) ( ) ( ) ( ) ( )   ( )+ − −
1 1 0′= + ∈G Gp p p p p p DΦ Φ Φ . 

We introduce a vector function 1( ) ( ) ( )p p p−
0′= −F G Φ and find the first order correction by 

perturbation to the solution: 
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( ) 1
1 0 1 1 0 1( ) ( ) ( )  ( ),   ( ) ( ) ( )  ( ),

−+ + + + − − − −= − ∈ = − ∈G F G Fp p p p D p p p p DΦ Φ

( ) ( ) ( )1 1 1
0 1 0 0 0

1

( ) ( ) ( ) ( ) ( ) ( )1 1( )   ( ,   ).
2 2

− − −+ + − −
± ±

γ γ

′
= = γ∈ ∈

π − π −∫ ∫
G F G G G F

F
z z z z z z

p dz dz D p D
i z p i z p

 

The n-th order corrections ( )n p±Φ  are obtained in the same way as in the previous step.
Summing up these corrections, we find the final solution of equation (1): 

( ) 1
0 0

0 0
( ) ( ) ( ) ( ),   ( ) ( ) ( )  ( ),

∞ ∞−+ + + − − −

= =
= − ∈ = − ∈∑ ∑G F G Fn n

n n
p p p p D p p p p D+ −Φ Φ (2)

( ) ( )1 1
0 0 1( ) ( ) ( ) ( )1( )   ( D,   ).

2

− −+ − −
−± ±

γ

′
= γ∈ ∈

π −∫
G G G F

F n
n

z z z z
p dz p D

i z p

 Formally the solution (2) can be considered an exact one. The condition of the correctness of 
the solution is the convergence of its series, that is, the implementation of inequality 

1( ) ( )± ±
−<F Fn np p . According to the definition ( )±Fn p  in (2), this inequality is equivalent to the 

condition 

( ) ( )1 1
0 0( ) ( ) ( ) 1.p p p

− −+ −′ <G G G  (3) 

At the same time, the practical application of formulas (2) for numerical calculations encounters an 
increase in the multiplicity of integrals in each next approximation. This circumstance forces us to 
be limited in (2) to a small number of terms, which are taken into account in calculations, and 
imposes a more strict restriction on the perturbation matrix instead of (3): 

( ) ( )1 1
0 0( ) ( ) ( ) 1.

− −+ −′G G G p p p  

As it can be seen from the previous consideration, the advantage of the suggested method is to 
avoid the need for factorization of the full coefficient  ( )pG  of the initial equation (1). On the other 
hand, formally the solution (2) can be represented as the result of the action of some matrix 
operators: 

0
ˆ( ) ( ) ( )  ( )p p p p D± ± ±= − ∈G FΦ , 

which allows us to represent the factorization of the initial matrix coefficient ( )pG  as a result of 
the successive action of two analytic matrix operators: 

ˆ ˆ( ) ( ) ( )p p p+ −→G G G . 

In this interpretation, the considered method is close to some approximate methods of factorization 
of matrix functions, in particular, to the asymptotic method of factorization of the class of matrices 
proposed in [3], which at infinity tend to the unit matrix.   
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