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The author wishes to thank GuK rgoK ze for his interest in the derivation presented in the
appendix of reference [1]. The approach proposed by GuK rgoK ze is indeed a viable alternative
to determining the closed-form expression for the eigenvalues of the following characteristic
determinant:
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where [K�] and [M�] are diagonal matrices whose ith elements areK
�
andM

�
, respectively,

and �� represent the eigenvalues of the system. His approach is certainly more direct, and
yields the same characteristic equation that was given in the appendix of reference [1].
However, in spite of the author's assertion that the following formula:

det([A]#�bb�)"det[A] (1#�b�[A]��b) (2)

is well known, equation (2) is not likely to be familiar to most readers.
Interestingly, there is yet another approach to "nding the eigenvalues of equation (1),

which requires only elementary theory in linear algebra, though the manipulation is a bit
lengthy. Equation (1), after some manipulation, can be shown to be equivalent to the
following characteristic equation:
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ForN"2, equation (3) can be easily veri"ed by hand; forN"3, the above can be obtained
by using the special &&basketweaving'' method for calculating the determinant of a (3�3)
matrix; for N*4, equation (1) can be expanded by using the formal de"nition of the
determinant to yield equation (3), which can also be written as
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which is the same result that was given in the appendix of reference [1].
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The approach to determine the characteristic equation of equation (1) is by no means
unique. The approaches outlined in reference [1] and presented here are conceptually
simple, requiring only elementary linear algebra, and can be extended to any value of s,
though the steps may be algebraically intensive. The scheme proposed by GuK rgoK ze is more
direct, though it is strictly valid for the special case of s"1 and requires a fairly specialized
formula (see equation (2)). Regardless, for s"1, all three approaches lead eventually to
equation (5).
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