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Ės =
2ηpq2c
πR4

�
λ
4( 1

α
− 1) + 1

�
�
λ4( 1

2α − 1) + λ2
�2

λ

dĖs

dλ
=

4λ3
�
1
α
− 1

�
�
λ2 + λ4

�
1
2α − 1

��2 −
2
�
2λ+ 4λ3

�
1
2α − 1

�� �
1 + λ

4
�
1
α
− 1

��

�
λ2 + λ4

�
1
2α − 1

�� = 0

a = 1
α
− 1 b = 1

2α − 1

t = λ
2

t
3 +

2

a
t+

1

ab
= 0

λ



1 1.5 2 2.5 3 3.5 4
1

1.2

1.4

1.6

1.8

2

2.2

2.4

α

λ

1st real solution

1 1.5 2 2.5 3 3.5 4
0.8

0.85

0.9

0.95

1

α

λ

2nd real solution

α λ qc

qc

α

τ

∂u

∂r
= −r

1
n

�
P

2K

� 1
n

up|r=R
= 0 uc|r=rp

= up|r=rp

u(ξ) =






�
PR

2Kp

� 1
np

�
R

np

np+1

��
1

np+1
np − ξ

np+1
np

�
, λ < ξ < 1

�
PR

2Kc

� 1
nc

�
R

nc
nc+1

��
λ

nc+1
nc − ξ

nc+1
nc

�
+
�

PR

2Kp

� 1
np

�
R

np

np+1

��
1

np+1
np − λ

np+1
np

�
, 0 < ξ < λ



c n
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Ės =
�
2πR2

�
�

Kp

3 + 1
n

��
PR

2Kp

�n+1
n

�
λ
3+ 1

n

ε
+
�
1− λ

3+ 1
n

��

PR

Kp

Ės
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