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Abstract  The paper is related to elasticity equation solution for 2D media in ellipse outer region. It is provided by 
conventional complex transform of ellipse outer region to outer region of unit circle. Two holomorphic functions are found 
for the outer area of the circle. Idea of the paper is to find a way to deriver Dirichlet boundary value problems from first 
major boundary problem[1] of elasticity of ellipse outer region and to solve it with aid o f Schwarz formulae. 
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1. Introduction 
Major equations of the theory of elasticity indicate links 

between deformation and tension (the generalized law by 
Hooky). Besides, the major equations, in general, contain the 
components of movement and tension as well. Although, we 
may manage the system of equations to contain only the 
components of tension or the components ofmovement. 
[3][4] 

The major equations of the theory of flat elasticity are 
associated with the following border-line tasks: 

a) Find elastic balance of the body when active outer areas 
are known. 

b) Find elastic balance of the body if the point movements 
in the surface of the body are known. 

Those essential pract ical difficult ies connected with 
solving the main theory of flat elasticity, impulse 
discovering the efficient ways. This way was investigated by 
G. Kolosov and then this investigation was extended by N. 
Muskhelishvili. It indicates the use of the theory of complex 
variable functions. Tensions and movements may be 
expressed with aid of theory of complex variab le functions, 
as a results of it, the purpose is to find these functions in 
certain conditions and they are to meet particular 
requirements at boundary areas. 

In the paper is discussed the problem of the first major 
limit ing problem of elasticity theory[1]. Said p roblem is 
reduced to two Dirichlet  boundary value problems and is 
given its effective solution. 
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2. Objectives 
My goal was to solve the first main boundary task of flat 

elasticity according to those efficient ways mentioned in[2] 
monograph for the second main boundary task. 

3. Methods 
Effective ways of boundary value problem of theory of 

flat elasticity are g iven in Fundamental monograph of 
Georgian academician  N. Muskhelishvili, circular areas and 
spheres that are conformally t ransformed on the circle by 
rational functions are also discussed in his monograph. 
Professor E. Obolashvili suggested[2] renovated way of 
solving the abovementioned tasks, this variant may lead to 
Dirich let two tasks for circle. 

We will g ivehere a main way of solving of first major task 
of the border of external environment of the ellipses outer 
area (sphere) will show it  with some modifications. First, 
well map (t ransform) under d iscussion S area, on 1>ζ on 
infinite flatness, circular hole reflection may  be given with 
the following formula 
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Where υσ ie= refers to any point on the 
circumference and under )(σϕ , )(σϕ′ , )(σψ are meant 
functions boundary meaning, when σζ → . 
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So, (2) will be as followed  
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Agree at the outset that outer forces combined vector or 
the contours 0, tension in infinite is 0 and there is no turning 
in the infin ite. In this situation have that )(ζϕ  and )(ζϕ  
will be holomorphic functions together with the infin ite point 
in the outer area of the circle. Let's consider,that 0)( =∞ϕ . 

By separating real and imaginative unreal parts from (3), 
we will get 
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From (4) it’s easy to get the following lets discuss function 
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Let’s discuss functions 
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It’s clear that )(1 ζϕ and )(1 ζψ are holomorphic 
functions 1>ζ circle. So we have 
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(6)Represents Dirichlet two problems, which is enough to 
define )(1 ζϕ  and )(1 ζψ functions. 

We may rewrite it this way  
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We have )(1 ζϕ and )(1 ζψ functions in 1>ζ area. If we 

transform z
1

=ζ , σ
1

=t  

Will have 
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It we consider Schwarz's well known formula for Dirich let 
problem.[5],[6]. We will have 
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If we take into consideration
][][ )(Re)( 11 σψσψ iYm −= ,we will have 
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From (5), (7) and (8) equalit ies well have 
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From (9) we have 
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If we take into consideration what I demand from )(ζϕ
and )(ζψ functions from (10) we get 01 =C  and 
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So, )(ζϕ  and )(ζψ are found.  

4. Results 
With the help of the given function meanings can be easily 

defined by the importance of tension. 
For instance, 

Xx + Yy = YDeΦ(z); 

 



 International Journal of Theoretical and Mathematical Physics 2013, 3(1): 1-3 3 
 

 

Where Φ(𝑧𝑧) =  𝜑𝜑′ (𝑧𝑧) and Ψ(𝑧𝑧) = 𝜓𝜓′(𝑧𝑧) 

5. Conclusions 
In conclusion, I must say that there are a lot of efficient 

ways to solve the major boundary tasks of the theory of flat 
elasticity.[7],[8],[9],[10]. 

In my opin ion, the way defined in[2] is efficient, I must 
modestly speak about my minor works, expressed in 
modification and expansion of above mentioned way  for first 
boundary problem for outer area of ellipse. 

In addition to that, I was also studying various possible 
ways of major boundary tasks of the ellipse (internal 
environment). 
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