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I M 3) Given the matrix , determine some value of  and  for which the œ 7 5
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eigenvectors of the matrix are all orthogonal each other.

We know that symmetric matrices have all real eigenvalues and orthogonal eigenvectors. That
is, from a symmetric matrix of order  we can always find  eigenvectors orthogonal to each8 8
other. So it is sufficient to set  and  to have a matrix with eigenvectors each7 œ " 5 œ #
other orthogonal two by two.
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matrix has no inverse matrixÞ

We know that to be invertible a matrix must be non-singular, that is, its determinant must be
different from zero. Since the matrix is not invertible, this means that its determinant is equal
to zero, and since the determinant is equal to the product of the eigenvalues, at least one ei-
genvalue will be zero. Let's calculate the determinant:
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The objective function of the problem is a continuous function, the constraint defines a feasi-
ble region which is a closed and bounded (compact) set, and so we can apply Weierstrass
Theorem. Surely the function admits maximum value and minimum value.
To solve the problem we use the Kuhn-Tucker conditions.
We form the Lagrangian function:
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We already know the nature of the point  while the point , since    !ß ! $ß $ - -" # !ß  !
could be a maximum point.

Having found only two solutions, one for the maximum and one for the minimum, these are
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