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Small vertical displacements 7 of thin elastic plates floating on a potential
liquid almost non-viscous, for the slow motions, underlay filling a compact
3D domain Q,w € 0€), are described by the homogeneous equation:
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where N'Dy is the w-component of the Neumann-to-Dirichlet map of the
Laplacian restricted onto the orthogonal complement of boundary data on w
of constant eigenfunction of the Neumann Laplacian in 2
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The small parameter 3 describes the liquid dissipation and the bi-harmonic
operator L = A? + [ is supplied with appropriate dissipative boundary con-
ditions characterized by matrices I',T'" at the boundaries dw = ~. The
collisions of the plates at the comparatively small active zones on the bound-
aries can be modeled by the corresponding zero-range interactions, which are
defined by hermitian or dissipative 3 x 3 matrices k,, Sk > 0. The zero-range
technique for the dissipative operators is developed based on Krein formula
for the resolvent of the corresponding selfadjoint dilatation. This technique
yields a formula for the corresponding characteristic function
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containing the characteristics I', I't of the dissipative boundary conditions on
~v = Ow of the biharmonic operator on the plate, and the operator extension
matrix «, which characterizes the localized stress. It can be interpreted as
a Saint-Venant parameter of the collision of the neighboring plates in the
active zone.



References

1]

L.Petrova, B. Pavlov Tectonic plate wunder a localized boundary
stress:fitting of a zero-range solvable model. In: Journal of Physics A,
41 (2008) 085206 (15 pp)

L.N.Petrova, B.S.Pavlov, L.S.Ivlev On the issue of seismographical oscil-
lations of Farth: perturbation of eigenfrequencies of a thin plate under a
pointwise boundary stress. (In Russian). Submitted to Proceedings of the
inter-regional conference ” Ekologiya i kosmos - 2007 ”. Sankt-Petersburg
University (2008)

B. Pavlov, L. Ivlev, G. Martin, L. Petrova. Solvable model of a local-
1zed boundary stress on the tectonic plate with dissipative boundary con-
ditions. In: COE Lecture notes Vol 32, pp 51-55, Kiushu University,
Forum ”Math. for Industry” East-West Center , Univ. of Hawai’i, Oc-
tober 24-28, 2011, Tsunami-Mathematical Modeling. Eds. Institute of
Mathematics for Industry, Kyushu University, Japan.



