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Syllabus 

 Eigen-values and Eigenvectors  
Cayley- Hamiliton Theorem. 
  Diagonalization of Matrices.  
 Solutions of Coupled Linear Ordinary Differential Equations.  
 Functions of a Matrix.   
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Eigen-values and Eigenvectors. 

Definitions 
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Note that eigenvectors and eigen values are only defined for square matrices. Furthermore, 
note that the zero vector can not be an eigenvector even though A· 0 = λ· 0 for every scalar λ. 
An eigen value, however, can be zero. 
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Problems 
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Eigen values 
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Note: Even if the elements of a matrix are real, the eigen values may be complex 
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Problems  
In Problems 1 through 35, find the eigen values of the given matrices 
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Eigenvectors 
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Problems 
In Problems 1 through 23, find an eigenvector corresponding to each 
eigen value of the given matrix. 



4/4/2020 23 


