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Let {uk}, {an} and {bn} be given non-negative sequences. Let p, q ∈ (0,∞).Wewill investigate
the following inequalities:(
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for non-negative, non-increasing sequences x = {xn} and the constant C > 0 is independent of
x.

Theorem 1. Let 0 < q ≤ ∞, 1 < p <∞. Assume that {an} and {bn} are given non-negative
weight sequences. Then the inequality (1) holds for all non-negative, non-increasing sequences
{xn} if and only if the following inequality:(
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holds for all non-negative sequences {yn}, where Bn =
∑n

k=1 bk, n ∈ N.
Theorem 2. Let 0 < q ≤ ∞, 1 < p <∞. Assume that {an} and {bn} are given non-negative

weight sequences.Then the inequality (2) holds for all non-negative, non-increasing sequences
{xn} if and only if for any α > 0 the following inequality:(
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holds for all non-negative sequences {yn}, where Bn =
∑n

k=1 bk, n ∈ N.
In the continuous case, similar questions were considered in [1] and [2].
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We consider a differential-boundary equation with algebraic terms on a finite interval
0 < x < 1

l(y) ≡ d

dx

(
dy(x)

dx
+

k∑
i=1

hi(x)Ui(y) +
s∑
j=1

λjqj(x)

)
+ r1(x)

dy(x)

dx
+ r0(x)y(x) = f(x),

(1)

A distinctive feature of these equations is that, alongside the function being sought, a certain
number of unknown values must also be determined. This leads to the critical question of unique
solvability: how many and what type of conditions need to be imposed on equation (1) to ensure
that the resulting problem has a unique solution in a given space?

This kind of equations are classified as differential operator equations in [1]. Such equations,
consisting of both differential and algebraic parts, are usually called differential-algebraic equations
[2; 3].
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