
JOURNAL OF PARTIAL DIFFERENTIAL EQUATIONS
J. Part. Diff. Eq., Vol. 29, No. 1, pp. 1-13

doi: 10.4208/jpde.v29.n1.1
March 2016

On a Linear Partial Differential Equation of the Higher

Order in Two Variables with Initial Condition Whose

Coefficients are Real-valued Simple Step Functions

PANTSULAIA Gogi1,∗and GIORGADZE Givi2

1 I. Vekua Institute of Applied Mathematics, Tbilisi State University, B. P. 0143,
University St. 2, Tbilisi, Georgia.
2 Department of Mathematics, Georgian Technical University, B. P. 0175,
Kostava St. 77, Tbilisi 75, Georgia.

Received 23 May 2015; Accepted 15 January 2016
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ables with initial condition whose coefficients are real-valued simple step functions.
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1 Introduction

In [1] has been obtained a representation in an explicit form of the solution of the linear

partial differential equation of the higher order in two variables with initial condition

whose coefficients were real-valued coefficients. The aim of the present manuscript is

resolve an analogous problem for a linear partial differential equation of the higher or-

der in two variables with initial condition whose coefficients are real-valued simple step

functions.

The paper is organized as follows.

In Section 2, we consider some auxiliary notions and facts which come from works

[1–3]. In Section 3, we get a representation in an explicit form of the weak solution of
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the partial differential equation of the higher order in two variables with initial condition

whose coefficients are real-valued simple step functions.

2 Some auxiliary notions and results

Definition 2.1. Fourier differential operator (F) ∂
∂x in R∞ is defined as follows :
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. (2.1)

For n ∈N, let FDn[−l,l[ be a vector space of all n-times differentiable functions on

[−l,l[ such that for arbitrary 0≤ k≤ n−1, a series obtained by a differentiation term by

term of the Fourier series of f (k) pointwise converges to f (k+1) for all x∈ [−l,l[.

Lemma 2.1. Let f ∈ FD(1)[−l,l[. Let GM be an embedding of the FD(1)[−l,l[ in to R∞ which

sends a function to a sequence of real numbers consisting from its Fourier coefficients. i.e., if

f (x)=
c0

2
+

∞
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l

)

+dk sin

(
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l
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(x∈ [−l,l[),

then GF( f )=( c0
2 ,c1,d1,c2,d2,. . .). Then, for f ∈FD(1)[−l,l[, the following equality

(
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∂
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( f ) (2.2)

holds.

Proof. Assume that for f ∈FD(1)[−l,l[, we have the following representation
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(x∈ [−l,l[).

By the definition of the class FD(1)[−l,l[, we have
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