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178 Section II. Differential equations and mathematical physics

Investigation the direct problem for integro -differential fractional diffusion
equation
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Consider the problem of determining of function u(x, t), from the following equations with
fractional derivative in time t :

∂αt u− uxx + a(x)u =

∫ t

0
k(t− τ)u(x, τ)dτ, (x, t) ∈ DT , α ∈ (0, 1), (1)

u|t=0 = ϕ(x), x ∈ [0, l], (2)

u|x=0 = µ1(t), u|x=l = µ2(t), ϕ(0) = µ1(0), ϕ(l) = µ2(0), t ∈ [0, T ], (3)

with the Caputo time fractional derivative ∂αt of order 0 < α < 1, defined by

∂αt u(t) =
1

Γ(2− α)

∫ t

0
(t− τ)1−αu′(τ)dτ,

where Γ is the Euler’s Gamma function, Dτ = {(x, t)|x ∈ (0, l), 0 < t ≤ τ, τ ∈ (0, T ]} , T > 0 are
arbitrary fixed number, a(x), k(t), ϕ(x), µ1(t), µ2(t) are given functions of x ∈ [0, l] and t ∈ [0, T ].

Lemma.If (ϕ(x), a(x)) ∈ C[0, l],(µ1(t), µ2(t)) ∈ C1([0, T ]), k(t) ∈ C([0, T ]), then there is the
unique classical solution u(x, t) to the problem (1)-(3) of the class C2,α([0, l]× [0, T ]) (C2,α(DT ) =
{u(x, t) ∈ C2[0, l]; t ∈ (0, T ];u(x, t) ∈ AC[0, T ];x ∈ [0, l]} ).

In what follows we also use the usual class C(DT ) of continuous in DT functions.
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Spectral properties of a family of the Generalized Friedrichs models with the
perturbation of rank one
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Let Z3 be the three-dimensional hypercubes lattice and T3 = (−π, π]3 be the three-
dimensional torus (Billion zone), the dual group of Z3. The operators of addition and multiplication
by number of the elements of torus T3 ≡ (−π, π]3 ⊂ R3 was defined as operations in R3 modulo
(2πZ3).

Let L2(T3) be the Hilbert space of square-integrable functions defined on the torus T3 and
C1 be the one-dimensional complex Hilbert space.

We consider a family of the Generalized Friedrichs models acting in L2(T3) as follows:

Hµ(p) = H0(p) + µΦ∗Φ, µ > 0.


	Tuplam_Part_1
	1-qism_1-2-shubalar_332 bet

