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Borel summability for formal solution of initial value problem
of some linear partial differential equations with variable coefficients

We study the following initial value problem:

{ %u(t, xr) = (5%)2u(t,a:)+At(t%)3u(t,x) (1)
u(0,z) = ¢(x)

where (t,2) € Cx Cand A € C.

O We will consider a formal power series solution a(t,z) = > oo u;(z)t" of the

equation (1).

0 The formal solution @(x,t) diverges for general initial value. In the case of A =0,
the equation (1) is the heat equation, and we have a result of Luts-Miyake-Schéfke
[2] for Borel summability of the formal solution u(t,z). For a general equation, we
have a result of Balser [1] by using an idea of a normalized formal solution.

0 Here we consider Borel summability of the formal solution (¢, z) in the case of
A # 0. We get a result of Borel summability under the condition that the initial
value ¢(z) is an entire function of exponential order at most 2, that is, the following
inequality holds for some positive constants C and c,

|¢p(z)| < Cexpe|z|?, v €C.

O1In the case without a term ((%)%(t,x), we have a result of Ouchi [3] and [4]

for some inhomogeneous linear and nonlinear partial differential equations. Ouchi
showed (Multi) summability of the formal solution u(¢,z) by using the Borel trans-
form and the Laplace transform.

O Our proof method adopts some idea in [1] and [3].
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