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Abstract: Many problems in diffusion and dynamical processes, electrochem-
istry, biosciences, signal processing, system control theory lead to differential
equations of fractional order [1]. In the present work we investigate nonlocal
problem for the fourth order mixed type equations.

Let Ω = {(x, t) : 0 < x < 1,−p < t < q},Ω+ = Ω∩(t > 0),Ω− = Ω∩(t < 0),
where p, q > 0. In the domain Ω we consider equation

Lu(x, t) = f(x, t) (1)

where

Lu(x, t) =

{
∂4u
∂x4

+C D
α
0tu t > 0,

∂4u
∂x4

+ ∂2u
∂t2
, t < 0,

CD
α
0tu is the Caputo fractional operator of the order α ∈ (0, 1]

Problem A. Find a function u(x, t), which is:

1) continuous in Ω, together with derivatives appearing in boundary con-
ditions; 2) satisfies equation (1) in domains Ω+ ∪ Ω−; 3) satisfies boundary
conditions

u(0, t) = uxx(1, t) = 0, ux(1, t) = ux(0, t), uxxx(1, t) = uxxx(0, t),−p ≤ t ≤ q,
(2)

u(x,−p) = 0, 0 ≤ x ≤ 1; (3)

4) satisfies gluing condition

CD
α
0tu(x,+0) =

∂u(x,−0)

∂t
, 0 < x < 1. (4)

The main result of this study is the following theorem.

Theorem. Let f(x, t) ∈ C4,0
x,t (Ω̄), ∂

5f(x,t)
∂x5

∈ L2(Ω),

f(0, t) = fxx(1, t) = fxxx(0, t) = 0, fx(1, t) = fx(0, t), fxxx(1, t) = fxxx(0, t),

and ∆n = λ2n sinλ2np+cosλ2np 6= 0 at n = 1, 2, ... Then the solution of Problem
A exists and unique.
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