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Abstract: A number of modern mathematical and physical problems require the
study of delicate asymptotic properties lying "beyond" the power series asymptotics.
In this paper we suggest a link between these asymptotic problems and some analytic
properties of inverse Laplace transforms of the corresponding solutions. The main
result claims that these inverse transforms are holomorphic in an appropriately cut
complex plane. A direct consequence of this is the nonexistence of solutions to
the class of "asymptotics beyond all orders" problems, such as regular shocks of
the Kuramoto-Sivashinsky equation ([Gr]), needle crystal solutions of the simple
geometrical model of crystal growth ([KS]), solitary wave solutions to a class of
the fifth-order Kortveg-de Vries equations ([KO, Sect.8], [GJ])5 homoclinic orbits
of some singularly perturbed mappings ([Ec, HM]) and others.

I. Introduction

Let us consider a differential equation of the type

χι-ry\χ) =Λχ,y), x eC, y eCn, r eN, (l.l)

where the vector-valued function f(x,y) is assumed to be homomorphic at (oo,0) G
C x Cn. The particular equations

Pv(χ) -j 9
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* Supported by a grant of the Ministry of Science and Technology of Israel.
Present address: Mathematics Department, West Virginia University, Morgantown, WV 26506-
6310, USA


