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Nonlinear long standing waves with support bounded
by caustics or localized in the vicinity of a two-link
trajectory
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Long, nonbreaking waves in bounded water basins with a shore are
described by the system (see, e.g., [Mei89])

77t+<va (D(X)+77)u> :07 ut+<u7v>u+gvn:07 XERQ‘ (1)

The free surface elevation 7(x,t) and the averaged over the depth hor-
izontal fluid velocity u(x,t) = (u1(x,t),us(x,t)) are unknown func-
tions, D(x) is the function of basin depth. The solution is assumed to
be defined in the time-dependent domain occupied by water {n(x,t) +
D(x) > 0}. After the transformation defined by the parametric for-
mulas (see [DMN22]) x =y — N(y,t)p(y)|VyD(y)|*VyD(y), n =
N(y,t), u = U(y,t), where p(y) is a cutoff function, the system (1)
can be considered as the perturbation of the linear system

Nt =+ <Vy, D(y)U> = O, Ut =+ gVyN = 0

The solution (N(y,t),U(y,t)) is now assumed to be defined in the
fixed domain {D(y) > 0}. After eliminating of the U-component and
considering a time-harmonic solution of the form N(y,t) = e®t(y)
we obtain the eigenfunction problem —(V,gD(y)V#) = w?y. In the
present paper ([KT23]) asymptotic (with respect to large w) eigen-
functions ¢ (y) are constructed in the following two situations: 1) the
domain is of a form of an elliptic annulus bounded by two confocal el-
lipses (a basin with an island); 2) there is a periodic trajectory with
two reflections from the boundary of the domain.
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