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Abstract

The work is devoted to the presentation of the results obtained in the
study of a model boundary value problem for the partial differential equation

Dα
0+, tu(t, x) = atβuxx(t, x), t ∈ (0, T ), a > 0, x ∈ T ≡ R/2πZ, (1)
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t=0

= bk(x), k = m+ 1, . . . , n, x ∈ T, (2)
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0+, t u(t, x)
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t=T

= bk(x), k = 1, . . . ,m, x ∈ T, (3)

where α ∈ (n− 1, n), n ∈ N, β > −α, 1 < m < n− 1. The fractional derivative
Dα

0+, t with respect to the variable t is defined [1] by means of the Riemann–
Liouville fractional integral operator of fractional order by the relations
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1

Γ(α)

∫ t

0

y(τ) dτ

(t− τ)1−α
, t > 0.

The functions b1(x), . . . , bn(x) and the unknown function u(t, x) are assumed
to be 2π-periodic with respect to the variable x. Depending on the values of
the parameter α, equation (1) admits different interpretations: as a fractional
diffusion equation for α ∈ (0, 1) and as a fractional oscillation equation for α ∈
(1, 2). The time-fractional diffusion-wave equation describes many important
physical phenomena in different media [2].

For solving a problem (1)–(3), the representation in the form of a Puiseux–
Fourier series was obtained. To estimate the small denominators [3], which arise
in the study of the convergence of this series in an appropriate functional space,
the Hausdorff fractal dimension [4] was applied.
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