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Abstract: We consider the Cauchy problem for the general linear partial differential
equations with constant coefficients

P (∂t, ∂z)u(t, z) = 0, ∂n
t u(0, z) = ϕn(z) ∈ O(D) n = 0, ...,m− 1,(1)

where D is a complex neighbourhood of origin and a polynomial P (λ, ξ) satisfies

P (λ, ξ) = λmP (ξ)−
m∑

j=1

λm−jPj(ξ) = P (ξ)(λ− λ1(ξ))m1 ...(λ− λl(ξ))ml .

W. Balser [1] has found the sufficient condition for the multisummability of
normalized solution of (1) in terms of analytic continuation property and growth
estimates of the Cauchy data ϕn(z). We prove that this sufficient condition is also
necessary.

To this end we use the modified Borel transform. Since after appropriate change
of variables this transform converts the usually derivative to fractional, it is conve-
nient to replace (1) by more general fractional equation

P (∂1/p
t , ∂1/p

z )u(t, z) = 0, (∂1/p
t )nu(0, z) = ϕn(z) n = 0, ...,m− 1,(2)

where p ∈ N, ϕn(z) is 1/p-analytic on D and 1/p-derivative is given by

∂
1/p
t (

∞∑
n=0

an

Γ(1 + n/p)
tn/p) =

∞∑
n=0

an+1

Γ(1 + n/p)
tn/p.

We construct the integral representation of normalized formal solution û(t, z) of
(2), which is based upon the idea of W. Balser and M. Miyake [2]. Moreover, we
show that û(t, z) = û1(t, z) + ...+ ûl(t, z), where ûj(t, z) satisfies the pseudodiffer-
ential equation

(∂1/p
t − λj(∂1/p

z ))mjuj(t, z) = 0 for j = 1, ..., l.

Next, we describe the behaviour of ûj(t, z) depending on a pole order qj ∈ Q at
infinity and a leading term λj ∈ C \ {0} of λj(ξ). As a consequence, we obtain the
sufficient and necessary condition for the multisummability of normalized formal
solution of (2).
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