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The author is to be congratulated for his straightforward solution of this important
technical problem [1]. It is also the prupose of this discussion to bring the attention of the
interested reader to additional references regarding use of the point-matching method in
vibrations and acoustics problems.

H. D. Conway employed the methodology when dealing with field and eigenvalue
problems within the realm of the classical theory of plates [2, 3]. It is important to point
out that the governing partial differential equation of a vibrating plate is

94W−
rh
D

v2W=0 (1)

in the case of normal modes of vibration.
However, when dealing with a simply supported polygonal plate, the governing

differential system reduces to [2, 3]

92c+zrh/Dvc=0, c=0 on the boundary. (2a, b)

Equation (2a) is the well known Helmholtz equation, which also appears in acoustical
and electromagnetic waveguide theory. In this case, the problem corresponds to a ‘‘soft’’
acoustical waveguide or to the propagation of TM modes in electromagnetic waveguide
theory.

When Drs Yee and Audeh published their now well known paper [4], the first writer
published a discussion [5] pointing out related and previous publications in the applied
mechanics field [2, 3, 6, 7], where the point-matching or collocation method had already
been employed when determining eigenvalues in waveguide type problems. Regarding
applications of the conformal mapping method in many waveguide problems, the reader
is referred to reference [8].

ACKNOWLEDGMENTS

Research on eigenevalue problems in the applied mechanics field is sponsored by
CONICET (PIA 1996–1997) and by the Secretarı́a General de Ciencia y Tecnologı́a of the
Universidad Nacional del Sur (Project Director Professor R. E. Rossi). Miss K. Rodrı́guez
is a student (senior year) in the Physics Department of Universidad Nacional del Sur.



1. R. G 1996 Journal of Sound and Vibration 189, 123–136. The point-matching method on
dissipative silencers of arbitrary cross section.

0022–460X/97/110127+02 $25.00/0/sv960750 7 1997 Academic Press Limited



   128

2. H. D. C 1961 Journal of Applied Mechanics 28, 288–291. The bending, buckling and
flexural vibration of simply supported polygonal plates by point-matching.

3. H. D. C 1960 Canadian Aeronautical Quarterly 6, 263. Analogies between the buckling
and vibration of polygonal plates and membranes.

4. H. Y. Y and N. F. A 1965 IEEE Transactions on Microwave Theory and Techniques 13,
847–851. Uniform waveguides with arbitrary cross section considered by the point-matching
method.

5. P. A. A. L 1966 IEEE Transactions of Microwave Theory and Techniques MTT–14, 251.
Application of the point-matching method in waveguide problems.

6. J. H. B 1963 The Catholic University of America (Washington D. C.), Report No.
4 to Hercules Powder Co., Salt Lake City. Axial shear vibrations of star shaped bars by the
collocation method.

7. J. H. B 1967 Mechanics and Chemistry of Solid Propellants (A. C. Eringen,
H. Liebowitz, S. L. Koh and J. M. Crowley, editors) Oxford: Pergamon Press. The dynamics
of solid propellant rocket motors (see pp. 297–332).

8. R. S and P. A. A. L 1991 Conformal Mapping: Methods and Applications.
Amsterdam: Elsevier. See Chapter 8.


