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Equilibrium equations of statics of the hemitropic theory of elasticity have the form [1] 
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where { }ijτ  is the tensor of the force  stress, { }ijµ  is the tensor of the couple stress, 

( )TFFFF 321 ,,=
ρ

 and ( )TGGGG 321 ,,=
ρ

 are the body force and body couple vectors, jpqε  is 

the permutation (Levi-Civita) symbol. 
The tensors of the force stress { }ijτ  and the couple stress { }ijµ  in the linear theory are as 

follows (the constitutive equations) 
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where ( )Tuuuu 321 ,,=ρ  is the displacement vector, ( )T321 ,, ωωωω =ρ  is the microrotation 

vector, ijδ  is the Kronecker delta and κνµλδγβα ,,,,,,, and ε  are the material constants. 

Let Fu
ρρρ

,,ω  and G
ρ

 are independent of the variable 3x  [2]. 

Equilibrium equations of the force stress and the couple stress have the following 
complex forms: 
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Complex combination of the force stresses and couple stresses are represented as 

follows 
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By substituting (2) into (1) we obtain equilibrium equations in components of 
displacement and microrotation vectors: 
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General representations for the components of  the  displacement and the 
microrotation vectors have the following form 
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where ( ) ( )z,z ψϕ  and ( )zf  are holomorfic functions of  ( ) ( )z,z,z,z,z 1χχ  and ( )z,z2χ  are 
the general solutions of Helmholtz’s equations 
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 are the eigenvalue numbers and the eigenvalue 

vectors of  ΒΑ−1  matrix, where 
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Complex combination of force stresses and couple stresses are represented as follows 
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Let suppose that the beginning of coordinate system coincides with the centre of the 

circle and let F
ρ

 and G
ρ

 are constants. 
Boundary conditions have the following form 
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Let as introduced functions ( ) ( ) ( ) ( ) ( ) ( )z,z,z,z,z,z,zf,z,z 21 χχχψϕ  by series       

    ( ) ( ) ( ) ,,,
000
∑∑∑
∞

=

∞

=

∞

=

===
k

k
k

k

k
k

k

k
k zczfzbzzaz ψϕ                  

( ) ( ) ( ) ( ) ( ) ( )∑∑∑
+∞

−∞=

+∞

∞−

+∞

∞−

===
k

ik
kk

ik
kk

ik
kk erIzzerIzzerIzz θθθ ηγχηβχηαχ 2211 ,,,,,        (4)  

where ( ) ( )rI,rI 1kk ηη  and ( )rI 2k η  are Bessel’s functions. By substituting (3) into (4) we 
obtain the system of equations, those solutions, which are not zero, are  
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