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Analytical Solutions of Periodic Stationary Internal
Waves in Infinitely Deep Water With Exponential
Vertical Density Distribution
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Abstract: A train of periodic deep water stationary waves with finite amplitudes were investi-
gated analytically with the homotopy analysis method. The vertical distribution of water density
was considered as variable in a continuous exponential trend. A new form of partial differential
equations were proposed as the auxiliary equations and the new-form solution expressions were
obtained in order to match the level boundary condition at the bottom and the hypothetical infi-
nitely rigid condition. The detailed recursive relation of the coefficient in the solution expression
was given and the explicit expressions of the permanent stationary periodic internal waves were
presented. The convergent series solutions were obtained for the global domain both in vertical
and horizontal directions. The relation between the density variable and the internal wave ampli-

tude was revealed.
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