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Abstract: Evolution equations that feature both nonlinear and dispersive effects often possess
solitary-wave solutions. Theory for such waves has been developed for classes of equations of
Korteweg-de Vries type, Schrödinger-type and regularized long-wave-type, for example. Much
less common has been an analysis of solitary-wave solutions for systems of equations.

This talk is concerned with solitary-wave solutions of systems of nonlinear, dispersive wave
equations arising in fluid mechanics. While the general approach is guided by the methods that
apply to single equations, the details of the theory are considerably more involved.

After a sketch of the ideas that are used, we indicate how the theory works for various systems
arising in the physical description of waves. We illustrate this first for the system(

ut + uux + uxxx + a3vxxx + a1vvx + a2(uv)x = 0,

b1vt + rvx + vvx + vxxx + b2a3uxxx + b2a2uux + b2a1(uv)x = 0
(GG)

derived by Gear and Grimshaw (1984) for modelling the interaction of internal waves. Here,
a1, a2, a3, b1, b2 and r are real constants with b1, b2 positive, that are determined by the details of
the stratification upon which the waves subsist.

As time permits, we will also discuss Boussinesq systems of the form(
ηt + ux + (uη)x + auxxx − bηxxt = 0,

ut + ηx + uux + cηxxx − duxxt = 0,
(abcd)

where a, b, c and d are constants constrained by a + b + c + d = 1
3
, that arise in describing the

two-way propagation of long-crested surface water waves, and the systems(
ut + uxxx + (Au2 +Buv + Cv2)x = 0,

vt + vxxx + (Du2 + Euv + Fv2)x = 0
(BCW )

recently derived by Bona, Cohen and Wang where A,B, · · · , F are real constants.
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