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the Jonsson spectrum of K with respect to cosemanticness. Then [T'] denotes the cosemanticness
class of a theory T € JSp(K).
Let us introduce the operations ” A” and ” \V ” for arbitrary L-theories 7" and 7" as follows
(3). Let
TAT ={en¢' lpeT, ¢ €T,
if this theory is consistent. Similarly, let
TVT ={oV¢ |peT ¢ eT}
Each cosemanticness class [1] € JSp(K) /. is a distributive lattice with respect to operations
7 \/ 2 and 2 /\ 77.
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Let 0 < ¢,p,r < 0o and % + z% = 1.Let u = {u;}3°; and v = {v;}3°, be weight sequences,
i.e., positive sequences of real numbers. We denote by [, ,, the space of sequences f = {f;}°, of
non-negative real numbers such that

HUfH;D = (Z(szz>p> : < Q.

i=1
For any non-negative f € [, ,, we consider the following iterated discrete Hardy-type inequality
with three weights

(Z U%(Kif)%) q <C (Z(Uifi)p) p : (1)

1=1
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where C is a positive constant independent of f and K is a quasilinear operators defined as
follows
N
= (Z (k,n (Z fi) ) g

o (5]

where ay, ,, is a non-negative matrix. The aim of this paper is to characterize the inequality and
its dual version for the case 0 < p <r < g < oo. Iterated inequalities involving matrix operators
were studied in works [1] and [2] for the same parameters ratio.

Theorem 1. Let 0 < p < r < ¢ < oo and ay, be a non-negative matrix. Then for any
non-negative f € [,

(@) If 0 < p < 1, the inequality holds for operator K~ if and only if

q
—supv Zuq (Zam> £ 00

j>1

(b) If 1 < p < o0, the inequality holds for operator &y 'if and only if

1 X . g
00 » 3 J T
w;
D =sup g v; " E ul g Uin < 0.
>\ — —
=] n=1 i=n

Moreover, C' ~ D in case (a)and,C' ~ D in case (b), where C'is the best constant.

Theorem 2. Let 0 < p <4 & ¢ < oo and a,; be a non-negative matrix. Then for any
non-negative f € [,

(a) If 0 < p < 1, the inegutality holds for operator K if and only if

1

= supv; Z ul (z”: am) < 0

j>1 i=j

S e

(b)If 1 < p < o0, the inequality holds for operator K if and only if

q

1 1
j o’ 00 n r\ ¢
M = sup (zj: Ui_pl> p Z ul (Z am») < 00.

7Z1 \i=1 n=j i=j

Moreover, C' &~ M in case (a) and C' ~ M in case (b), where C'is the best constant.
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Abstract. In this work investigates a boundary value problemfor/a fractional-loaded hyperbolic
equation with one spatial variable that generalizes the“elassical equation of string vibrations.
The equation contains the fractional derivative of Riemann Liouville, and the load is carried out
at a time-dependent point. The purpose of the study is to construct an explicit solution to the
problem. To find a solution, the initial problém is reduced to a Volterra type integral equation. A
representation of the solution is obtained in the for of the sum of two integrals corresponding to
different areas of variable definition. Itds shown that there is a unique solution to the problem.
The conditions for the functions inclided in the equation are given for which a solution exists.
The results obtained can be usedifa medeling processes described by hyperbolic equations with
fractional derivatives.

This paper studies athotlindasy value problem for a fractionally loaded hyperbolic equation
with one spatial variable, The equation contains a Riemann-Liouville fractional derivative, and
the load is appliedwat atime-dependent point [1, 2]. The aim of the research is to construct an
explicit solutionitosthelproblem, which will provide deeper insight into the behavior of solutions
to such equations and expand their applications in practical problems [3, 4].

Consider the equation

O*u(z,t) 2 O*u(z,t)

= D¢ <
I 922 + uDu(x,t) lto—l—f(x,ﬁ)7 0<z<oo, t>0 (1)
with the initial conditions
u(z,b)| = gq(z), 2)
t=0
du(z, 1)
= 3
at =0 gQ('x)? ( )
and the boundary condition
u(z,t)| = h(t). (4)
=0
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