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Table 1 
Analysis of eigenvalues 1λ  and 2λ  given by the characteristic equation (38) for (a) Case I and (b) Case II ( 1λ  and 2λ  

can be exchanged). Note that the notation of 0iλ >  or 0iλ <  is used only when iλ  is a real number. 

(a) Case I: * *
1 2x xS S≠  

 
* *
1 2x xS S−  

* * *
1 2

* *
1 2

( )( )x x

x x

w a S S

S S

−

+
 Relation between 

*( ) /dY a da  and *α  
Signs of 
B  and C  

Signs of real part of 
1λ  and 2λ  

Case I-1 >0 >0 * *( ) /dY a da α<  0C <  1 20, 0λ λ> <  

Case I-2 >0 <0 * *( ) /dY a da α>  0, 0B C> >  Re( ) 0( 1,2)iλ i< =  

Case I-3 <0 >0 * *( ) /dY a da α>  0C <  1 20, 0λ λ> <  

Case I-4 <0 <0 * *( ) /dY a da α<  0, 0B C< >  Re( ) 0( 1,2)iλ i> =  

(b) Case II: * *
1 2x xS S=  

 * *
1 2( )x xS S=  *( )w a  

Relation between 
*( ) /dY a da  and *α  

Signs of 
B  and C  

Signs of real part of 
1λ  and 2λ  

Case II-1 0≠  - * *( ) /dY a da α< = +∞  0C <  1 20, 0λ λ> <  

Case II-2 0=  >0 * *( ) / 0dY a da α< =  0, 0B C< =  1 20, 0λ λ= >  

Case II-3 0=  <0 * *( ) / 0dY a da α> =  0, 0B C> =  1 20, 0λ λ= <  
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Table 2 

Values of * *( , )k ka S , ( , )k ki j , and * *
1, 2,( , )k kx x  for k =1,...,5 in the 

example of the graphic analysis method. 
 
index k  1 2 3 4 5 

* *( , )k ka S  (2.6, 2.0) (5.0, 0.3) (9.1, 1.3) (11.2, 2.4) (12.2, 2.9) 

( , )k ki j  (3, 5) (3, 6) (2, 3) (2, 5) (2, 6) 

* *
1, 2,( , )k kx x  (14.2, 16.9) (14.9, 19.9) (5.5, 14.5) (5.9, 17.1) (6.2, 18.4) 
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