
10. 10. 10. 10. Eigen Vector (Eigen Excitation) and Eigen Value Eigen Vector (Eigen Excitation) and Eigen Value Eigen Vector (Eigen Excitation) and Eigen Value Eigen Vector (Eigen Excitation) and Eigen Value 

10.1 Eigen vector
The input impedance measured at every port , eg., becomes identical 

in eigen excitation.  This impedance is an eigen value of the 
impedance matrix of the circuit.

10.2 Eigen values and eigen vectors in circuit matrices
When eigen values are obtained for one of circuit matrices, those of 
remaining matrices are determined.  Also, eigen vectors are identical 
for all matrices in a given circuit.

10.3 Method for determination of eigen value and eigen 
vector
The eigen values and eigen vectors of rotationally symmetric circuit 
is calculated as an example. 



Eigen Vector and Eigen Value : Definition Eigen Vector and Eigen Value : Definition Eigen Vector and Eigen Value : Definition Eigen Vector and Eigen Value : Definition 

Consider the case that the following relation holds.  That is, the input 
impedance measured at every port is identical.
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Eigen Vector and Eigen Value : ExampleEigen Vector and Eigen Value : ExampleEigen Vector and Eigen Value : ExampleEigen Vector and Eigen Value : Example
Symmetric 2 port circuit
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Relation between different circuit matricesRelation between different circuit matricesRelation between different circuit matricesRelation between different circuit matrices
Rational function of a square matrix [M]

��

1
2

1
1210 ])1[]([])1[]([])1[]])([1[]([])([ −

−
−

− −−−−= cMcMcMcMcMf

i
k

i
k

i
i

i

cc
M

EE
EE

=

=

]1[

][ λ

i
ki

i
k ccM EE )(])1[]([ −=− λ

i
kki

i cMc EE 1])1[])([( −−−= λ i
ki

i
k ccM EE 11 )(])1[]([ −− −=− λ

i
iiii

i
i

ii

ccccc
ccMcMcMc

cMcMcMcMcMf

E
E

EE

��

��

��

1
2

1
1210

1
2

1
1210

1
2

1
1210

)()())((

)(])1[]([])1[]])([1[]([

])1[]([])1[]([])1[]])([1[]([])([

−
−

−
−

−
−

−
−

−
−

−
−

−−−−=

−−−−=

−−−−=

λλλλ
λ

eigen vector of rational matrix function f([M])= eigen vector of matrix [M].

��

1
2

1
1210 )()())(( −

−
−

− −−−− ccccc iiii λλλλ
eigen value of rational matrix function f([M])



Relation between different matricesRelation between different matricesRelation between different matricesRelation between different matrices

eigen values of impedance matrix and admittance matrix :
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How to find eigen vector and eigen value ? How to find eigen vector and eigen value ? How to find eigen vector and eigen value ? How to find eigen vector and eigen value ? 
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How to find eigen vector and eigen value ?How to find eigen vector and eigen value ?How to find eigen vector and eigen value ?How to find eigen vector and eigen value ?
rotationally symmetric 3 port circuit
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How to find eigen vector and eigen value ?How to find eigen vector and eigen value ?How to find eigen vector and eigen value ?How to find eigen vector and eigen value ?
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