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Let T > 0, l > 0 be fixed numbers and DT l = {(x, t) : 0 < x < l, 0 < t ≤ T}. Consider
the inverse problem of determining of functions u(x, t), k(t) such that they satisfy the
equation

ut − uxx =

∫ t

0

k(t− τ)u(x, τ)dτ, (x, t) ∈ DT l, (1)

the nonlocal initial condition

u(x, 0) + δu(x, T ) = ϕ(x), x ∈ [0, l], (2)

the boundary conditions

ux(0, t)− hu(0, t) = ψ1(t), ux(l, t) + hu(l, t) = ψ2(t), t ∈ [0, T ], (3)

ϕ′(0)− hϕ(0) = ψ1(0) + δψ1(T ), ϕ′(l) + hϕ(l) = ψ2(0) + δψ2(T ), (4)

and the additional condition∫ l

0

ω(x)u(x, t)dx = p(t), p(0) + δp(T ) =

∫ l

0

ω(x)ϕ(x)dx, (5)

here δ ≥ 0,h > 0 is a given number, ϕ(x), ω(x), p(t), ψ1(t), ψ2(t) are given functions of
x ∈ [0, l] and t ∈ [0, T ].

In this work the existence and uniqueness of the solution of inverse problem (1)–(5) is
proved.

The main result of unique solvability is presented as follows.
Theorem. Let conditions (ϕ(x), ω(x)) ∈ C2 [0, l] , h(t) ∈ C2[0, T ], ψ1(t), ψ2(t) ∈

C2[0, T ], ϕ′(0)−hϕ(0) = ψ1(0) + δψ1(T ), ϕ′(l) +hϕ(l) = ψ2(0) + δψ2(T ), δ ≥ 0, p(0) > 0,
p(t) ∈ C2[0, T ], ω′(0) = hω(0), ω′(l) = −hω(l) be satisfied.

Then for any T > 0 on the interval [0, T ] there exists a single solution to the
inverse problem (1)–(5) of the class u(x, t) ∈ C2,1

(
DT l

)
, k(t) ∈ C[0, T ], where DT l =

{(x, t)|x ∈ (0, l), t ∈ (0, T ]}.
The (1)–(3) problem was replaced by an equivalent of an integral equation. The local

existence and uniqueness of direct problem solution was proven. The inverse problem
was considered for determining the kernel k(t) included in the equation (1) with integral
observation (4) of the solution of this system with the initial and boundary conditions
(2), (3). Conditions for given functions are obtained, under which the inverse problem has
existence and a unique solution.




