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It is known that the equation of balance and stress-strain relations (Hook’s Law) has the 

following form in any system of curve linear coordinates [1] 
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where g  is the discriminant of the metric tensor of the space, iσr  are contra variant 

stress vectors, φ
r

 is an external force, iR
r

 are contra variant base vectors of the space, u
r

 
is the displacement vector, λ  and  µ  are  Lame’s constants. 

We introduce at the sphere the isometric coordinates system, where 
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are the isometric coordinates on the shell mid surface, with respect to which the metric 
quadratic form is   
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Let suppose that the displacement vector is independent from the thickness 
coordinate 3x  
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where ρ  is a radius of sphere, we can rewrite complete system of equation of balance and 
Hook’s Law as [3] 
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     The general representations of this system are given in the form:  

[ ] ( )

( ) ( ) ( ) ( )[ ] ,
24

3
,

,
1

2

3 zzzzu

zz
zz

z

z
u

ϕϕ
µλ

µλχ

ψϕχρ

+
+
++=






 −
+

−
∂
∂=+

   

where ( )zϕ  and  ( )zψ  are holomorphic functions of z  and ( )z,zχ  is solution of equation          
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+χ∇ , which is expressed with the help of  holomorphic functions ( )zf  by 

formula 
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     The combinations of the stress vectors are represented as follows [4]    
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 Let’s consider the boundary value problem for the non-shallow spherical shell. We 
have to find the elasticity balance, when the displacements are marked on the boundary 
points. 
 
 
 
 
 
 
 
 
 
 
 
 
The boundary conditions for the components of the displacement vector have the form 
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Let’s consider that the boundary conditions have the form 
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where nnnnnn MM,BB,AA === −−− . 

  If the functions ( ) ( ) ( )zfzz ,, ψϕ  are introduced by series   
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then from (6) we,ll have the following system 
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 The solutions of this system (7)-(8) have the following form: 
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Therefore, it solves three-dimensional problem for the non-shallow spherical shell for 
the components of the displacement vector, when the displacement vector is independent 
from the thickness coordinate 3x . 
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