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����*��
 � �� *�� � ������ $

������ (z, ϕ, γ)�

9���� #�� ��� ����4
��! � � � !� �����# 
������ 
��
���������
&
 ��������
�'
�
&
 �
�� t(z, γ, τ)  �
�� *��
&
 �
������
&
 �
�������
&
 ���
�
&
 �������%����

f(z, γ, τ) =

{
f

(+)
3γ (z, τ), (γ = h, −z0 < z < z0, 0 < τ < τ0),
f

(−)
3γ (z, τ), (γ = −h, −z0 < z < z0, 0 < τ < τ0),

(1)

���$�����
&
 �� 4 ���� �
������� #�� ���� γ = ±h� 8
� τ ∈ [0, τ0] - ���
�� $

�'
�������

� #�
�
 �����$
 4��
� �� �� ��
*���� ��� ���������� 
��
���������
&
 ���'
�
��
%�
&
 ����
 #�� ����( ������� ����� � �� �� � � �
�� $
��
����� ��$�
��
����� 1��� �u(z, γ, τ) �� ��������
�
 t(z, γ, τ) � ����
������ � ��
� ���� ������ 
$

������ (z, ϕ, γ) ������� $
�	 # !�� � ���*
" $���������
" 	
��� ��������
" �
'
����� (S0)( " " &
�
���� $�����( � ��$
% $
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ezz(z, γ, τ) =
∂uz

∂z
, eϕϕ(z, γ, τ) =

uγ

R+ γ
, eγγ(z, γ, τ) =

∂uγ

∂γ
,

ezγ(z, γ, τ) =
1
2

(
∂uz

∂γ
+
∂uγ

∂z

)
, ezϕ(z, γ, τ) ≡ 0, eγϕ(z, γ, τ) ≡ 0; (2)

��$
� =
$�

σzz(z, γ, τ) = G

[
2(1 − ν)
1 − 2ν

∂uz

∂z
+

2ν
1 − 2ν

(
∂uγ

∂γ
+

uγ

(R+ γ)

)]
− αtE

1 − 2ν t
,

σϕϕ(z, γ, τ) = G

[
2(1 − ν)
1 − 2ν

uγ

(R + γ)
+

2ν
1 − 2ν

(
∂uγ

∂γ
+
∂uz

∂z

)]
− αtE

1 − 2ν t
,

σγγ(z, γ, τ) = G

[
2(1 − ν)
1 − 2ν

∂uγ

∂γ
+

2ν
1 − 2ν

(
∂uz

∂z
+

uγ

(R+ γ)

)]
− αtE

1 − 2ν t
,

σγz(z, γ, τ) = G

(
∂uz

∂γ
+
∂uγ

∂z

)
, σγϕ(z, γ, τ) ≡ 0, σzϕ(z, γ, τ) ≡ 0; (3)

� ������ �
�


∂2uz

∂z2
+

1
2(1 − ν)

∂

∂z

(
∂uγ

∂γ
+

uγ

R+ γ

)
+

1 − 2ν
2(1 − ν)

[
∂

∂γ

(
∂uz

∂γ
+

uz

R+ γ

)
+

+
uz

(R + γ)2

]
=
αt(1 + ν)

1 − ν

∂t

∂z
+
ρ(1 − 2ν)
2G(1 − ν)

(
∂2uz

∂τ2
− Fz

)
,

∂2uγ

∂z2
+

1
1 − 2ν

∂2uz

∂z∂γ
+

2(1 − ν)
1 − 2ν

∂

∂γ

(
∂uγ

∂γ
+

uγ

R+ γ

)
=

=
2αt(1 + ν)

1 − 2ν
∂t

∂γ
+
ρ

G

(
∂2uγ

∂τ2
− Fγ

)
(4)
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∂2t

∂z2
+
∂2t

∂γ2
+

1
(R + γ)

∂t

∂γ
+
Q

λ
=

1
a0

∂t

∂τ
(5)

� 
4���� (Ω) = {(z, γ, τ) : −z0 < z < z0, −h < γ < h, 0 < τ < τ0>( ��$ ����� �� 

∂uz(±z0, γ, τ)
∂z

+
ν

1 − ν

(
∂uγ(±z0, γ, τ)

∂γ
+
uγ(±z0, γ, τ)

R + γ

)
=

=
αt(1 + ν)

1 − ν
t(±z0, γ, τ),

∂uz(±z0, γ, τ)
∂γ

+
∂uγ(±z0, γ, τ)

∂z
= 0,

∂uz(z,±h, τ)
∂γ

+
∂uγ(z,±h, τ)

∂z
= 0,

∂uγ(z,±h, τ)
∂γ

+
ν

1 − ν

(
∂uz(z,±h, τ)

∂z
+
uγ(z,±h, τ)
R± h

)
=

=
αt(1 + ν)

1 − ν
t(z,±h, τ) +

(1 − 2ν)(1 + ν)
E(1 − ν)

f
(∓)
3γ (z, τ) (6)

�� ����
� [
∂t

∂γ
±H(t− t(±)

γ )
]∣∣∣∣

γ=±h

= 0,
[
∂t

∂z
±H(t− t(±)

z )
]∣∣∣∣

z=±z0

= 0 (7)

&������ 
�
�� �� ��% γ = ±h( z = ±z0 
4���� (Ω)( � ��$
% �
���$
� 
�
��

uz(z, γ, 0) = 0,
∂uz(z, γ, 0)

∂τ
= 0,

uγ(z, γ, 0) = 0,
∂uγ(z, γ, 0)

∂τ
= 0, (8)

t(z, γ, 0) = t0(z, γ) (9)

��� τ = 0�
8
� G - �
�
�� ��
�
6 E - �
�
�� ��
%�
�� 6 ν - $
�	 # !�� ?
���
��6 αt - $
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�	 # !�� � � ��
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L[�u, t] = 2π

τ0∫
0

h∫
−h

z0∫
−z0

{
ρ

2

[(
∂uz

∂τ

)2

+
(
∂uz

∂τ

)2]
−W0(�u, t)

}
(R+ γ) dz dγ dτ. (10)

8
�

W0(�u, t) =
1

2E

[
σ2

zz + σ2
ϕϕ + σ2

γγ − 2ν(σzzσϕϕ + σϕϕσγγ + σγγσzz) +

+ 2(1 + ν)σ2
zγ

]
−

���
�� ����& � ��
%�
" ��	
���# " #�� ����( �� σis( (i, s = z, ϕ, γ) - � �� �� � �
�
�� $
��
����� ���������
&
 ����
�� ����
%���( ����%�� ����� ����� 1����
uz, uγ  ��������
�
 t �� �
�
�
&
� �� �� ��
*���� 5�7�

)� 	
�$# " $��
����� � ����� 
���� ��# " �������
  ����� �� ��� �
�� *��
&
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�
&
 �
�������
&
 �������%���� f
(±)
3γ (z, τ) �� ��������
�
 t(z, γ, τ)�

C
�$# " $��
����� ����
��
%��� ����
� #�� ���� � ��
���$
!�
 �
���$
���

4��%�����  ���&�����
&
 ���


τ0∫
0

z0∫
−z0

f
(+)
3γ (z, τ)Pm

(
z

z0

)
cos

(
πsτ

τ0

)
dz dτ = B(1)

ms,

τ0∫
0

z0∫
−z0

f
(+)
3γ (z, τ)Pr

(
z

z0

)
sin

(
πvτ

τ0

)
dz dτ = B̃(1)

rv ,

τ0∫
0

z0∫
−z0

f
(−)
3γ (z, τ)Pn

(
z

z0

)
cos

(
πyτ

τ0

)
dz dτ = B(2)

ny ,

τ0∫
0

z0∫
−z0

f
(−)
3γ (z, τ)Pj

(
z

z0

)
sin

(
πwτ

τ0

)
dz dτ = B̃

(2)
jw ,

(m = 0,m0), (s = 0, s0), (r = 0, r0), (v = 1, v0),

(n = 0, n0), (y = 0, y0), (j = 0, j0), (w = 1, w0); (11)

τ0∫
0

z0∫
−z0

h∫
−h

t(z, γ, τ)Pk

(
γ

h

)
Pl

(
z

z0

)
cos

(
πατ

τ0

)
(R + γ) dγ dz dτ = T

(1)
klα,
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τ0∫
0

z0∫
−z0

h∫
−h

t(z, γ, τ)Pi

(
γ

h

)
Pq

(
z

z0

)
sin

(
πβτ

τ0

)
(R+ γ) dγ dz dτ = T

(2)
iqβ ,

(k = 0, k0), (l = 0, l0), (α = 0, α0) (i = 0, i0), (q = 0, q0), (β = 1, β0), (12)

�� B
(1)
ms( B̃

(1)
rv ( B

(2)
ny ( B̃

(2)
jw ( T

(1)
klα( T

(2)
iqβ D ����� ���������6 Pv(·) D �
� �
�� :�%�����6

�����m0, s0, r0, v0, n0, y0, j0, w0, k0, l0, α0, i0, q0, β0 ���������� $ ��$ ���  ���&�������

4��%��� 5,,7( 5,@7�

)�
4��
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��%��� ��
�
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�� �� ��
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�$'

# � $��
����� f
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%�� ��'
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��
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1
�

?�������� B
(1)
ms( B̃

(1)
rv ( B

(2)
ny ( B̃

(2)
jw ( T

(1)
klα( T

(2)
iqβ 5�4
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�$# " f
(±)
3γ (z, τ) �� t(z, γ, τ) ���%��� �
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4���� (Ω)( �
 "� �
%�� �
����
�� � � ��
� ��
 �4 %� ���� C
��! �� 
��
�
�'
�
���
� ������
� �
� �
� � :�%����� �� ���&
�
�������
� ������
�� � #�
�

�����$
 �
� ��� �$ ����� � �� �$� ��$�� ��� � 4
�
�� � ����
� �
�� ��� ���
$��'
�
���� # 	
�$# " � ����$��� 
4���� (Ω)� ?��� �������  ���&������� 
4��%���
5,,7( 5,@7 	�$����
 ! $
�	 # !����� ��$�� ��� � C
��! ��� ��4����� 	
�$# � $��
'
������ A$1
 # ��������� ��������� � ��
#�� �
�����
����� ����� 
���� ��# "( �

�
%�� 
������� ���� ���� ���� ��4��%�� �
�����$� # !" ����� �

� ��* � ���# ���� �������  ���&������� 
4��%��� 5,,7( 5,@7 ���%������ ����'
����  "�� �������� ��$
����
�
��� ��� 
4�������� ������ ��
%��$ � :�&���%��

�
�
������� 	
�$# ��� � ����� 
���� ��# " 4
���
 ���%��� 	
�$# " uz(z, γ, τ)(
uγ(z, γ, τ)( t(z, γ, τ)( �� � ���������
 ��	����# �
�� � 
4���� (Ω)  ���������
 ��'

	����# �
�� �� ��% # !" 
4���� �� 	
�$# " f
(±)
3γ (z, τ)( ��������� � ����$��� 
4���'

� (Ω1) = {(z, τ) : −z0 < z < z0, 0 < τ < τ0} �� 
�
��( 1
 # 	
�$# " ������%
���
� ������ �
�
 5.7( ����� �� &������ 
�
�� 5;7( �
���$
� 
�
�� 5E7 ��  ���&����� 

�
�� 5,,7( 5,@7�

8���� �����
 
���� ��# " ����
��
%�
&
 ����
 #�� ���� �	
��
��!�
 ��$< �����
	
�$# � uz(z, γ, τ)( uγ(z, γ, τ)( t(z, γ, τ)( �� � ���������
 ��	����# �
���� � 
4��'

�� (Ω)  ���������
 ��	����# �
���� �� ��% # !" 
4���� �� 	
�$# � f
(±)
3γ (z, τ)(

����������� 
 ����$��� 
4���� (Ω1)( ������ �$������� 	
�$# 
���� 5,F7( �$ ��'
�
�
������� 
�
�� 5.7( 5;7( 5E7( 5,,7( 5,@7�

)����
 �� 
�
���� �$�����
� �
�����
!�
 ���
���� ��� �# ��
&
 �������� �
��$
��������� ��
%��$ � :�&���%� +E/�

G �*
$���� 
���������� �
�����$ � 
 #�
�
 �����$
 ��
������ �
 �
�����
�����
����� 

∂2u∗z
∂z2

+
1

2(1 − ν)
∂

∂z

(
∂u∗γ
∂γ

+
u∗γ

R+ γ

)
+

1 − 2ν
2(1 − ν)

[
∂

∂γ

(
∂u∗z
∂γ

+
u∗z

R+ γ

)
+
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+
u∗z

(R + γ)2

]
=
ρ(1 − 2ν)
2G(1 − ν)

∂2u∗z
∂τ2

,

∂2u∗γ
∂z2

+
1

1 − 2ν
∂2u∗z
∂z∂γ

+
2(1 − ν)
1 − 2ν

∂

∂γ

(
∂u∗γ
∂γ

+
u∗γ

R+ γ

)
=

ρ

G

∂2u∗γ
∂τ2

; (13)

∂2uz

∂z2
+

1
4
∂

∂z

(
∂uγ

∂γ
+

uγ

R+ γ

)
+

3
4

[
∂

∂γ

(
∂uz

∂γ
+

uz

R+ γ

)
+

+
uz

(R+ γ)2

]
=

3ρ(1 + ν)
2E

(
∂2uz

∂τ2
− Fz

)
− 1 + ν

2(1 − 2ν)
∂

∂z

(
∂u∗

∂z
+
∂u∗γ
∂γ

+

+
u∗γ

R+ γ

)
+

1 + ν

2E

[
Φ∗

klαPk

(
γ

h

)
d

dz
Pl

(
z

z0

)
cos

(
πατ

τ0

)
+

+ Φ̃∗
iqβPi

(
γ

h

)
d

dz
Pq

(
z

z0

)
sin

(
πβτ

τ0

)]
,

∂2uγ

∂z2
+

1
3
∂2uz

∂z∂γ
+

4
3
∂

∂γ

(
∂uγ

∂γ
+

uγ

R + γ

)
=

=
ρ

G

(
∂2uγ

∂τ2
− Fγ

)
− 2(1 + ν)

3(1 − 2ν)
∂

∂γ

(
∂u∗

∂z
+
∂u∗γ
∂γ

+
u∗γ

R + γ

)
+

+
2(1 + ν)

3E

[
Φ∗

klα

d

dγ
Pk

(
γ

h

)
Pl

(
z

z0

)
cos

(
πατ

τ0

)
+

+ Φ̃∗
iqβ

d

dγ
Pi

(
γ

h

)
Pq

(
z

z0

)
sin

(
πβτ

τ0

)]
,

(k = 0, k0), (l = 0, l0), (α = 0, α0), (i = 0, i0), (q = 0, q0), (β = 1, β0); (14)

∂u∗z(±z0, γ, τ)
∂z

+
ν

1 − ν

(
∂u∗γ(±z0, γ, τ)

∂γ
+
u∗γ(±z0, γ, τ)

R+ γ

)
= 0,

∂u∗z(±z0, γ, τ)
∂γ

+
∂u∗γ(±z0, γ, τ)

∂z
= 0,

∂u∗z(z,±h, τ)
∂γ

+
∂u∗γ(z,±h, τ)

∂z
= 0,

u∗γ(z, h, τ) + Z(1)∗
ms Pm

(
z

z0

)
cos

(
πsτ

τ0

)
+ Z̃(1)∗

rv Pr

(
z

z0

)
sin

(
πvτ

τ0

)
= 0,

u∗γ(z,−h, τ) + Z(2)∗
ny Pn

(
z

z0

)
cos

(
πyτ

τ0

)
+ Z̃

(2)∗
jw Pj

(
z

z0

)
sin

(
πwτ

τ0

)
= 0,

(m = 0,m0), (s = 0, s0), (r = 0, r0), (v = 1, v0),

(n = 0, n0), (y = 0, y0), (j = 0, j0), (w = 1, w0); (15)

∂uz(±z0, γ, τ)
∂z

− 1
2

(
∂uγ(±z0, γ, τ)

∂γ
+
uγ(±z0, γ, τ)

R+ γ

)
=

=
∂u∗z(±z0, γ, τ)

∂z
− 1

2

(
∂u∗γ(±z0, γ, τ)

∂γ
+
u∗γ(±z0, γ, τ)

R+ γ

)
+

+
1 + ν

2E

[
(±1)lΦ∗

klαPk

(
γ

h

)
cos

(
πατ

τ0

)
+ (±1)qΦ̃∗

iqβPi

(
γ

h

)
sin

(
πβτ

τ0

)]
,

∂uz(±z0, γ, τ)
∂γ

+
∂uγ(±z0, γ, τ)

∂z
= 0,

∂uz(z,±h, τ)
∂γ

+
∂uγ(z,±h, τ)

∂z
= 0,
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∂uγ(z,±h, τ)
∂γ

− 1
2

(
∂uz(z,±h, τ)

∂z
+
uγ(z,±h, τ)
R± h

)
=

=
∂u∗γ(z,±h, τ)

∂γ
− 1

2

(
∂u∗z(z,±h, τ)

∂z
+
u∗γ(z,±h, τ)
R± h

)
+

+
1 + ν

2E

[
(±1)kΦ∗

klαPl

(
z

z0

)
cos

(
πατ

τ0

)
+(±1)iΦ̃∗

iqβPq

(
z

z0

)
sin

(
πβτ

τ0

)]
,

(k = 0, k0), (l = 0, l0), (α = 0, α0), (i = 0, i0), (q = 0, q0), (β = 1, β0); (16)

u∗z(z, γ, τ0) = 0,
∂u∗z(z, γ, τ0)

∂τ
=
∂uz(z, γ, τ0)

∂τ
,

u∗γ(z, γ, τ0) = 0,
∂u∗γ(z, γ, τ0)

∂τ
=
∂uγ(z, γ, τ0)

∂τ
; (17)

uz(z, γ, 0) = 0,
∂uz(z, γ, 0)

∂τ
= 0,

uγ(z, γ, 0) = 0,
∂uγ(z, γ, 0)

∂τ
= 0; (18)

τ0∫
0

z0∫
−z0

[
∂u∗γ(z, h, τ)

∂γ
+

ν

1 − ν

(
∂u∗z(z, h, τ)

∂z
+
u∗γ(z, h, τ)
(R + h)

)]
×

× Pm

(
z

z0

)
cos

(
πsτ

τ0

)
dz dτ =

(1 + ν)(1 − 2ν)
E(1 − ν)(R + h)

B(1)
ms,

τ0∫
0

z0∫
−z0

[
∂u∗γ(z, h, τ)

∂γ
+

ν

1 − ν

(
∂u∗z(z, h, τ)

∂z
+
u∗γ(z, h, τ)
(R + h)

)]
×

× Pr

(
z

z0

)
sin

(
πvτ

τ0

)
dz dτ =

(1 + ν)(1 − 2ν)
E(1 − ν)(R + h)

B̃(1)
rv ,

τ0∫
0

z0∫
−z0

[
∂u∗γ(z,−h, τ)

∂γ
+

ν

1 − ν

(
∂u∗z(z,−h, τ)

∂z
+
u∗γ(z,−h, τ)

(R− h)

)]
×

× Pn

(
z

z0

)
cos

(
πyτ

τ0

)
dz dτ =

(1 + ν)(1 − 2ν)
E(1 − ν)(R − h)

B(2)
ny ,

τ0∫
0

z0∫
−z0

[
∂u∗γ(z,−h, τ)

∂γ
+

ν

1 − ν

(
∂u∗z(z,−h, τ)

∂z
+
u∗γ(z,−h, τ)

(R− h)

)]
×

× Pj

(
z

z0

)
sin

(
πwτ

τ0

)
dz dτ =

(1 + ν)(1 − 2ν)
E(1 − ν)(R − h)

B̃
(2)
jw ,

(m = 0,m0), (s = 0, s0), (r = 0, r0), (v = 1, v0),

(n = 0, n0), (y = 0, y0), (j = 0, j0), (w = 1, w0); (19)

τ0∫
0

z0∫
−z0

h∫
−h

[
∂u

∂z
+
∂uγ

∂γ
+

uγ

R+ γ
− ∂u∗

∂z
− ∂u∗γ

∂γ
− u∗γ
R+ γ

+
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+
1 − 2ν
E

(
Φ∗

ωdpPω

(
γ

h

)
Pd

(
z

z0

)
cos

(
πpτ

τ0

)
+

+ Φ̃∗
fκgPf

(
γ

h

)
Pκ

(
z

z0

)
sin

(
πgτ

τ0

))]
×

× Pk

(
γ

h

)
Pl

(
z

z0

)
cos

(
πατ

τ0

)
(R + γ) dγ dz dτ = 3αtT

(1)
klα,

τ0∫
0

z0∫
−z0

h∫
−h

[
∂u

∂z
+
∂uγ

∂γ
+

uγ

R+ γ
− ∂u∗

∂z
− ∂u∗γ

∂γ
− u∗γ
R+ γ

+

+
1 − 2ν
E

(
Φ∗

ωdpPω

(
γ

h

)
Pd

(
z

z0

)
cos

(
πpτ

τ0

)
+

+ Φ̃∗
fκgPf

(
γ

h

)
Pκ

(
z

z0

)
sin

(
πgτ

τ0

))]
×

× Pi

(
γ

h

)
Pq

(
z

z0

)
sin

(
πβτ

τ0

)
(R+ γ) dγ dz dτ = 3αtT

(2)
iqβ ,

(k, ω = 0, k0), (l, d = 0, l0), (α, p = 0, α0),

(i, f = 0, i0), (q, κ = 0, q0), (g, β = 1, β0) (20)

��
�
��
 �
��	 $
����� ��
%��$ � :�&���%� u∗z(z, γ, τ)( u∗γ(z, γ, τ)( Z(1)∗
ms ( Z̃

(1)∗
rv (

Z
(2)∗
ny ( Z̃

(2)∗
jw ( Φ∗

klα( Φ̃∗
iqβ ( (m = 0,m0)( (s = 0, s0)( (r = 0, r0)( (v = 1, v0)

(n = 0, n0)( (y = 0, y0)( (j = 0, j0)( (w = 1, w0)( (k = 0, k0)( (l = 0, l0)( (α = 0, α0)(
(i = 0, i0)( (q = 0, q0)( (β = 1, β0) �� $
��
���� ��$�
�� ����� 1��� uz(z, γ, τ)(
uγ(z, γ, τ)( ����� �$ ����%�!���� ��������
��

t(z, γ, τ) =
1

3αt

[
∂u

∂z
+
∂uγ

∂γ
+

uγ

R+ γ
− ∂u∗

∂z
− ∂u∗γ

∂γ
− u∗γ
R + γ

+

+
1 − 2ν
E

(
Φ∗

klαPk

(
γ

h

)
Pl

(
z

z0

)
cos

(
πατ

τ0

)
+

+ Φ̃∗
iqβPi

(
γ

h

)
Pq

(
z

z0

)
sin

(
πβτ

τ0

))]
,

(k = 0, k0), (l = 0, l0), (α = 0, α0), (i = 0, i0), (q = 0, q0), (β = 1, β0). (21)
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 �� �� ��
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�$# " Q(z, γ, τ)(
t
(±)
γ (z, τ)( t(±)

z (γ, τ)( t0(z, γ)( �$ ����$�����
��� 
�
�� ��&� �
 #�� ����( � ��
� �� 

��������
�
 ��������
��
�
 �
�� t(z, γ, τ)( �$� �������!���� �� �� ��
*�����
5@,7�
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( 1
 ����� 5,�7( 5,�7( 5,�7 �� 5,.7( 5,;7( 5,E7( �$ ����%��� � � ������

��
%��$ � :�&���%� Z
(1)∗
ms ( Z̃

(1)∗
rv ( Z

(2)∗
ny ( Z̃

(2)∗
jw ( Φ∗

klα( Φ̃∗
iqβ ( �$ � � �������� �( �� ��
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���
$�
�
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� � ����� ����
��
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���
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�����
$ � ��$
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�$# � u∗z(z, γ, τ)( u

∗
γ(z, γ, τ)  uz(z, γ, τ)( uγ(z, γ, τ)
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u∗z(z, γ, τ) =
M∑

k=0

[
ϕ

(1)
k0 (γ)Pk

(
z

z0

)
+

+
M∑

s=1

(
ϕ

(1)
ks (γ) cos

(
πsτ

τ0

)
+ ψ

(1)
ks (γ) sin

(
πsτ

τ0

))
Pk

(
z

z0

)]
,

u∗γ(z, γ, τ) =
M∑
l=0

[
ϕ

(2)
l0 (γ)Pl

(
z

z0

)
+

+
M∑

s=1

(
ϕ

(2)
ls (γ) cos

(
πsτ

τ0

)
+ ψ

(2)
ls (γ) sin

(
πsτ

τ0

))
Pl

(
z

z0

)]
, (22)

uz(z, γ, τ) =
M∑

m=0

[
ϕ

(3)
m0(γ)Pm

(
z

z0

)
+

+
M∑

s=1

(
ϕ(3)

ms(γ) cos
(
πsτ

τ0

)
+ ψ(3)

ms(γ) sin
(
πsτ

τ0

))
Pm

(
z

z0

)]
,

uγ(z, γ, τ) =
M∑

n=0

[
ϕ

(4)
n0 (γ)Pn

(
z

z0

)
+

+
M∑

s=1

(
ϕ(4)

ns (γ) cos
(
πsτ

τ0

)
+ ψ(4)

ns (γ) sin
(
πsτ

τ0

))
Pn

(
z

z0

)]
. (23)
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� ϕ
(w∗)
y∗s (γ)( ψ

(w∗)
y∗s (γ)( (w∗ = 1, 4)( (y∗ = k, l,m, n) - ��� �
� 	
�$# "6

M = max{m0, n0, l0, q0, s0, r0, j0, v0, w0, y0, α0, β0} − 1( J ����� m0( n0( l0( q0( s0(
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ϕ
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%
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jw ( Φ∗

klα( Φ̃∗
iqβ ( (m = 0,m0)( (s = 0, s0)( (r = 0, r0)( (v = 1, v0)(

(n = 0, n0)( (y = 0, y0)( (j = 0, j0)( (w = 1, w0)( (k = 0, k0)( (l = 0, l0)( (α = 0, α0)(
(i = 0, i0)( (q = 0, q0)( (β = 1, β0)( ����� ��
&
 ���
�
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�
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CDEFGHEIJKL�M KLJLE HN LDE LD�MO�PJIIEQ MRI�SQEF JL LDE�F SHS�KLJL�HSJFR NHFME
IHJQ�ST JSQ DEJL�ST �K MHSK�QEFEQ� CDE GJLDEGJL�MJI NHFGUIJL�HS JSQ LDE KMDEGE
HN J KHIUL�HS HN HVL�G�WJL�HS QRSJG�M VFHXIEGK JFE VFHVHKEQ� CDE YJTFJSTE NUSML��
HSJI �K LJOES JK LDE MF�LEF�HS HN LDE HVL�G�WJL�HS� CDE �SLESK�L�EK HN NHFKE IHJQ�ST
JSQ LEGVEFJLUFE JFE LDE THZEFS�ST NUSML�HSK �S LDE HVL�G�WJL�HS VFHXIEG� CDEKE
NUSML�HSK JFE KUXHFQ�SJLEQ LH JQQ�L�HSJI �SLETFJI FEKLF�ML�HSK HN LDE GHGESL LRVE�
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