On Theoretical Background of the Mesh-Free Analysis Method by Analytic Solutions
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The author has investigated an approximate method for numeric simulation of acoustic fields of the two- and
three-dimensional domains with arbitrary shapes. In the method, the collocation method is applied to analytic solutions
represented in the polar coordinates. Results obtained by this method are very accurate in spite of simplicity of the method.
The theoretical validity of the method, however, has not been explained sufficiently so far. In this paper, it is shown that the
natural modes of some domains can be resolved into plane waves propagating in all directions. Some properties of the
natural modes can be explained by the propagating direction spectra. And then a consideration is made about the case in
which the collocation method bringsill results.
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Figl. Arectangle and a trapezoid
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Fig.2 1st modes of the domains shown in Fig.1
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Fig.3 Propagating direction spectra of wave
components of natural modes
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(b) in a place slightly distant from the origin

Fig.4 A plane wave calculated by superposition of
Bessel functions in the neighborhood and a place distant
from the origin
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(a) Original function (solid line) and
values of the seriese at the
periodical collocation points
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(b) Values of the series at the

collocation points and the
intermediate points
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(c) Results obtained by using the
collocation points slightly
fluctuated

Fig.5 Examination of the collocation method about a triangular
function
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