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COMPARATIVE STUDY OF VARIOUS EXPLICIT SOLUTIONS
TO DISPERSION EQUATION IN THE AIRY WAVE THEORY

1 2
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The dispersion equation in the Airy wave theory is a transcendental equation, which usually requires
an iterative technique to obtain a numerically exact solution of wave length for a given wave period and
water depth. As an aternative, various kinds of approximate and explicit solutions have been proposed.
This paper presents the results of a comparative study of the error relative to the exact solution for each of
25 explicit solutions with different degree of accuracy including 10 new ones. The conclusions are as
follows; 1) In the case of explicit solutions valid for a whole range of water depth conditions, one of the
solutions proposed in this study with an error of lessthan + 0.0001 % is more proper than the othersin
its accuracy and compactness of the solution. 2) Neither of the explicit solutions applicable to arestricted
water depth condition may be preferable for the sake of inconvenience associated with the restrictive
condition in spite of itsrelatively higher accuracy within an applicability range.
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