
Direct Solution to Find the Eigenvectors of a Dynamic Modal Analysis 

Let be the (   ) system of equations: 

, -* +  , -{ ̈}  * + 

And               : the corresponding Eigenvalues 
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Such that  , -  , -    , - 

And  * +  the Eigenvectors 

The Eigenvalues are obtained from the Characteristic equation: 
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    are assumed to be known 

 

The Eigenvectors are obtained from : 
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Such that : , -* +    , -* + 

Let   the (   ) one-dimensional Vector Storing One Eigenvector of the , - Modal matrix : 
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Let be  ( )     

One has to solve the (       ) system of equations for each    with the linear solving 

with a direct method like the           : 
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Such that: 

 (   )   (       )              ,              
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Example : 

Two Bar elements subjected to a free vibration motion have the same following properties : 

        :         s 

        :      

 : Longitudinal elasticity modulus,  : Transversal section,  : Length ,  : Mass per unit volume 

Considering the Lumped mass matrix, find the corresponding structural Eigenvectors. 

 



Solution : 
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The corresponding natural Frequencies are : 
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The following step is searching the Eigenvectors : 
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The Modal matrix is then : 
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Conclusion : 

This method allowed to find the Eigenvectors with an Efficient Direct linear method without 

using any iterative process or any other mathematical combination. 


