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Abstract: The main purpose of the paper is studying of the unique solvability
for initial boundary value problem to the fractional differential equation

(1) Dα
t Lx(t) = Mx(t) +N(t, x(t), x(1)(t), . . . , x(m−1)(t)),

where the operators L and M are differential operators with respect to the
spatial variables, N is a nonlinear operator, α > 0, m ∈ N, m − 1 < α ≤ m,
Dα
t is the Gerasimov–Caputo derivative. Initial conditions have the Cauchy

form and boundary conditions are periodical with respect to every spatial
variable on a parallelepiped. Such problems arise in many engineering and
scientific disciplines as the mathematical modelling of systems and processes
in the fields of physics, chemistry, aerodynamics, electrodynamics of complex
medium, polymer rheology [1]. Using some results on fractional differential
equations in Banach spaces from [2] the local unique solvability conditions
are found for the initial boundary value problem to equation (1). General
results are applied to the research of the time-fractional order Benjamin–Bona–
Mahony–Burgers and Allair partial differential equations.

Equations of form (1) not solved with respect to the time derivative are
called Sobolev type equations [3]. Some classes of Sobolev type fractional
equations were studied in [4].
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