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Abstract
This work presents a study of existence in large for almost everywhere solu-

tion of one-dimensional mixed problem with Riquier type homogenous boundary
conditions for the semilinear parabolic equation of the following form:

ut(t, x)+uxxxx(t, x) = F (t, x, u(t, x), ux(t, x), uxx(t, x)) (0 ≤ t ≤ T, 0 ≤ x ≤ π).

The concept of almost everywhere solution for the given mixed problem is
introduced. The almost everywhere solution u(t, x) of mixed problem under
consideration is sought in the form of Fourier series

u(t, x) =
∞∑

n=1

un(t) sinnx (0 ≤ t ≤ T, 0 ≤ x ≤ π).

After applying Fourier method, the finding of unknown Fourier coefficients
un(t) (n = 1, 2, ...) of sought almost everywhere solution u(t, x) is reduced to
solving some countable system of nonlinear integral equations. Then, under
rather general one-sided restrictions on nonlinear right side of considered equa-
tion, the a priori estimate in C0,2

t,x ([0, T ]× [0, π]) for all the possible almost
everywhere solutions of mixed problem under consideration is obtained and the
existence in large theorem for almost everywhere solution is proved.

This work is devoted to the study of existence in large for almost everywhere
solution of the following one-dimensional mixed problem:

ut(t, x) + uxxxx(t, x) = F (t, x, u(t, x), ux(t, x), uxx(t, x))(0 ≤ t ≤ T, 0 ≤ x ≤ π), (1)

u(0, x) = ϕ(x)(0 ≤ x ≤ π), (2)

u(t, 0) = u(t, π) = uxx(0) = uxx(t, π) = 0 (0 ≤ t ≤ T ), (3)

where 0 < T < +∞; F and ϕ are the given functions, and u(t, x) is a sought
function. We make a definition of an almost everywhere solution of problem (1)-(3)
as follows:

Definition. We define an almost everywhere solution of problem (1)-(3) as a
function u(t, x) with the following properties:

a) u(t, x), ux(t, x), uxx(t, x), uxxx(t, x) ∈ C ([0, T ]× [0, π]);
uxxxx(t, x), ut(t, x) ∈ C ([0, T ];L2(0, π));

b) equation (1) is satisfied almost everywhere in (0, T )× (0, π);
c) all the conditions (2) and (3) are satisfied in ordinary sense.
First, we mention some of earlier works somehow or other related to the problem

(1)-(3).
In 1982, C.Mastroserio and M.Montrone [1] showed that the systems relevant to

the description of various processes of chemistry, epidemiology and ecology had the
following form:

ut = D(x, t, u)∆2u +
2∑

j=1

Mj(x, t, u)
∂u

∂xj
+ F (x, t, u) (x ∈ Ω, t ≥ 0),




