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и для любого положительного числа A

sup
x, η ∈ R :
|x− η| 6 1

sup∣∣C ′i∣∣ 6 A,
∣∣C ′′i ∣∣ 6 A,∣∣C ′i − C ′′i ∣∣ 6 A

i = 1, 2

q(x,C
′
1, C

′
2)

q(η, C
′′
1 , C

′′
2 )

<∞.

Тогда для любой правой части h ∈ L2 существует решение y уравнения (1), причем

‖y′′′‖2 + ‖q (·, y, y′) y′‖2 + ‖s (·, y, y′) y‖2 < ∞.

Авторы поддержаны грантом 05131649 Министерства образования и науки Республики
Казахстан.
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CORRECT SOLVABILITY OF SECOND-ORDER DIFFERENTIAL
EQUATIONS WITH UNBOUNDED COEFFICIENTS

A.N. Yesbayev

L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan
E-mail: adilet.e@gmail.com

The following equation is considered in the paper

−ρ(ρy′)′ + ry′ + sy = f(x), (1)

for x ∈ R = (−∞,+∞), ρ positive and twice continiously differentiable, r continiously differentiable
and s continuous functions, f ∈ Lp = Lp(R), 1 < p < +∞.

Consider the differential expression l0y = −ρ (ρy′)′+ry′+sy, defined on the twice continuously
differentiable functions set C(2)

0 (R) with compact support. Denote by l the closure of the operator
l0 in the Lp space.

The equation (1) has a fairly general form, its coefficients are unlimited functions. The equation (1)
with ρ > δ > 0 and its multidimensional generalizations have been studied intensively in connection
with applications to quantum mechanics, stochastic analysis and stochastic differential equations
(see [1, 2, 7, 10] and the links inside). However, in these works it is assumed that s is positive
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and separated from zero, and the growth at infinity of the absolute value of the intermediate
coefficient r is limited by some power of s. There are works [3, 4, 5, 6] where there is no such direct
subordination, but it is assumed that the coefficient r can grow no faster than |x| ln |x| (x� 1).

In the case ρ = 1 and |r| has the fast growth and not depend on the coefficient s the equation (1)
was explored in [9], where unique solvability and an estimate of the maximum regularity for the
solution were established. The last estimate was then applied to the study of a single quasilinear
equation in R.

Note that the fast and independent growth of the absolute value of the intermediate coefficient
r greatly changes the case of well-posedness of (1). Firstly, in this case, the lowest coefficient s
can be unbounded from below, moreover, it can tend to −∞ with a certain rate [8]. Here the
order of the tendency of s to −∞ depends on the growth rate of |r|. Note that while exploring
the Sturm-Liouville equation (the case ρ = 1 and r = 0) usually it is assumed that s > −kx2 for
some k [10]. This requirement is not necessary in the case of the equation (1).

Secondly, due to the growth of the absolute value of r in the equation (1), it turns out that
we can assume that the coefficient ρ tends to zero at infinity in the leading term, thereby we may
consider the case of degeneracy. The result obtained below shows that the order of the tendency
of ρ to zero also depends on the growth of |r|. In contrast to [9], in addition to generality, the
equation (1) can degenerate near the infinity.

Let g and h 6= 0 are given continuous functions. Suppose

αg,h(t) = ‖g‖Lp(0,t)

∥∥h−1
∥∥
Lq(t,+∞)

(t > 0), βg,h(τ) = ‖g‖Lp(τ,0)

∥∥h−1
∥∥
Lq(−∞,τ)

(τ < 0),

γg,h = max

(
sup
t>0

αg,h(t), sup
τ<0

βg,h(τ)

)
.

Theorem 1 Let 1 < p < +∞, ρ is twice continuously differentiable funtion, r is continuously
differentiable positive funtion and the following conditions hold

1 6
|r|
ρ2
6 C

(
|r|
ρ

)p
, γ

1,
(
|r|
ρ2

)1/p
ρ
< +∞,

and let there exists a ∈ R such that

sup
x<a

ρ(x) exp

− a∫
x

|r(t)|
ρ2(t)

dt

 < +∞.

Then the equation (1) has the only solution y for any right side f ∈ Lp and the following estimate
for y holds ∥∥∥∥∥

(
|r|
ρ

)1/p

ρy′

∥∥∥∥∥
p

+ ‖y‖p 6 C ‖f‖p .

The conditions of the theorem holds for the following equation

− 1

m(x) + x2

(
1

m(x) + x2
y′
)′

+ (n(x) + x10)y′ = f,

where m(x) > 1 and n(x) > 1 are smooth functions.
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ON A STABILITY OF A PROGRAM MANIFOLD
WITH VARIABLE COEFFICIENTS

WITH STATIONARY NONLINEARITY

S.S. Zhumatov

Institute of Mathematics and Mathematical Modeling, Almaty, Kazakhstan
E-mail: sailau.math@mail.ru

In a class of continuously-differentiable at times t and bounded on a norm matrices Ξ we
consider the program manifold Ω (t) ≡ ω(t, x) = 0, which is integral for the system

ẋ = f (t, x)−B(t)ξ, ξ̇ = ϕ (σ) , σ = P T (t)ω −Q(t)ξ, t ∈ I = [0, ∞) , (1)

provided Q(t) >> 0, where x ∈ Rn is a state vector of the object, f ∈ Rn is a vector-function,
satisfying to conditions of existence of a solution x(t) = 0, B(t) ∈ Ξn×r, P (t) ∈ Ξs×r are
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