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 ) − γ � & ( 
 ) 
 ( 
 ) + δ � � ( 
 ) − δ �


( 
 ),

˙� ( 
 ) = γ � & ( 
 ) 
 ( 
 ) − δ � � ( 
 ).
^�d�_jf djsul k l�f�f�eWb6y�i�e y�e �1l�_�a`b��e
b �}v �]d3f l3b�rl3k z����K_ �jx�b1l3_ �je �1l�fVl7�1l3b x:l�y�y�l3_ �

˙& ( 
 ) = � ( 
 ( 
 ), � ( 
 ), & ( 
 ))
˙� ( 
 ) =

'
(


( 
 ), � ( 
 ), & ( 
 ))


( 
 ) = � ( � ( 
 ), & ( 
 ))�La�<dji`x6f d � b e z�l6a � � e �Ll3_�l3b6y�e a`k9l3k�e
she
b1a-y<e djb�sBa � o�_�d���e z�l�zje �Ll3_�l3b6y�f l�y�f
d�r�p�d9d`_�zjeWb1a6y�l�f[y�d�z�l�f p3_$e
x:l{p�djb6f�y7_�a�e
b6yP��a�_$e l�y<e l�f �
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�
γ 	 − �

λ + µ µ

ν

θ

δ

κη

χ

α
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�� l ��l3b-l{f�y�a-y�l � �
γ �

i�b�x:dji�b-z�l�z vS��x:dji�b-z`l�z y�d *�� 
 �

�� l�� �J�Np�djb-p�l3b-y�_�a-y�e djb � �

�� l�o�_�d3y�l�eWbhp�djb-p�l3b6y7_�a-y<e djb � �

�� l � djsBd9zjeWsul3_Dp�djb-p�l3b-y�_�a-y�e djb *�� ��K_�l�l ��k l�y y�l3_*f a�_�l�o1a�_�a�sBl�y�l3_*f ���k
k:��a�_$e a�x�k l�f�a�b1z o1a�_�a`sul�y�l3_*f�a�_�l�o3d3f�e y<e �1l a�o�a�_*y

λ �
˙� = β (γ � − � ) + α *�� � ,
˙� = (λ + µ) � + µ(γ � − � ) − ν � ,
˙� = θ � − δ � −

�
κ � � +

�
χ * � ,

˙*�� = κ � � − η *�� − χ *�� + β (γ � − � ) + α *�� � .
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