
XI. EIGENVALUE PROBLEMS

Eigenvalue problem: A is a n× n matrix,

Axi = λixi

λi (i = 1, ..., n) are the eigenvalues and xi are the eigenvectors of A. The eigenvectors are

orthogonal:
n∑

k=1

xikxjk = δij

The matrix X

X =


x11 x21 ... xn1

x12 x22 ... xn2

. . ... .

x1n x2n ... xnn


constructed from the eigenvectors, diagonalizes A

XT AX =


λ1 0 ... 0

0 λ2 0 0

. . ... .

0 . ... λn


Generalized Eigenvalue problem: A and B is a n× n matrix,

Axi = λiBxi

λi (i = 1, ..., n) are the eigenvalues and xi are the eigenvectors of A. The eigenvectors are

orthogonal with respect to B
n∑

k,l=1

xikBklxjl = δij

and
n∑

k,l=1

xikAklxjl = δijλi
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