DSE - Graph Theory, Discrete Mathematics and Opt. - Exercises 18" Oct 2019

(1) Find the eigenvalues and eigenvectors of A, A%, A=! and A+ 41 where:
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Check that det(A) = A\ Aa.
(2) Find the two eigenvalues A1, A2, and the corresponding eigenvectors, of

the matrix A,
31
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let V € R? an eigenvector for the eigenvalue A1, and W € R? an eigenvector

for the eigenvalue )y, show that the two vectors V and W are linearly
independent.

(3) Find one eigenvector for the given matrix corresponding to the given
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(4) Find the dimension of the subspace (eigenspace) of all eigenvectors cor-

eigenvalue,

responding to the eigenvalue A = 2 for the matrix
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Find a basis for this eigenspace.
(5) Let M be the matrix
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i)
Find the eigenvalues A1, A2, and a corresponding unit eigenvectors Vi, and

Vs. Let U the matrix with the same columns as these eigenvectors. Check
that

M=U

A2
This example is a particular case of the following Theorem.
If A is a real symmetric matrix, then there is an orthogonal matrix

Q) that diagonalizes A, that is, QTAQ = D, where D is diagonal.
Why?



