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I. The asymptotics as t → +∞ of solutions of monotone type for a real nonlinear first order
differential equation (ODE-1)

s∑
k=1

pk(t)y
αk(y′)βk +

n∑
k=s+1

pk(t)y
αk(y′)βk = 0 (1)

is considered.
To find formal asymptotic representations for solutions of monotone type, it is assumed that

there exists at least one such a solution y(t) of equation (1), and for that solution asymptotically

basic are the summands appearing in the sum
s∑

k=1

. Under that assumption, we have obtained for

y(t) possible formal asymptotic representations (exact, or requiring more precise determination).
An asymptotic character of the obtained formal asymptotic representations is investigated. ( L.
L. Kol’tsova and A. V. Kostin, The results of the work are submitted for publication in Mem.
Differential Equations Math. Phys. (Tbilisi).

II. We investigate a classical problem dealing with asymptotic stability (AS) of the real linear
homogeneous differential equation ODE-n, n′geq2 (n is order of ODE),

y(n) + p1(t)y
(n−1) + · · ·+ pn(t)y = 0, t ∈ I = [t0,+∞[ (2)

under the condition that the roots λi(t) (i = 1, n) of the corresponding characteristic equation are

such that λi(t) ∈ C1(I), Reλi(t) < 0,
+∞∫
t0

Reλi(t)dt = −∞, ∃Reλi(+∞), −∞ ≤ Reλi(+∞) ≤ 0

(i = 1, n).
The case n = 2 is considered rather thoroughly. We have managed to prove the property of

asymptotic stability in the case of real λi(t) (i = 1, 2) in the following subcases:

(1) λ1(+∞) ∈ R− =]−∞, 0[ , λ2(+∞) = 0, λ′
1(t) = o(λ2(t));

(2) λi(+∞) = 0 (i = 1, 2), λ′
1(t) = o(λ1(t)λ2(t));

(3) λ1(+∞) = 0, λ2(+∞) = −∞, λ′
1(t) = o(λ2

1(t));

(4) λi(+∞) = −∞ (i = 1, 2), λ′
1(t) = o(λ2

1(t)), λ
′
1(t) = o(λ1(t)λ2(t)).

The subcase λi(+∞) ∈ R− (i = 1, 2) is known.
The case of complex-conjugate roots λi(t) (i = 1, 2) is considered analogously. (T. Yu. Koset-

skaya, A. V. Kostin).

III. We investigate the problem on the existence of a particular solution y(t) from some class
of real functions

K
{
f(t) : f(t) ∈ C2(R), sup

R
|f(t)| < +∞

}
in ODE-2,

y′′ + ay′ + by = f(t) + µF (t, y, y′), (3)
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where (t, y, y′) ∈ G
{
t ∈ R, |y−u(t)| ≤ h1, |y′−u′(t)| ≤ h2

}
, hi < +∞ (i = 1, 2), a, b ∈ R, f(t) ∈ K,

the roots λi (i = 1, 2) of the equation λ2 + aλ + b = 0 are such that Reλi ̸= 0 (i = 1, 2), and the
condition

t∫
Ai

f(τ) expReλi(t− τ) dτ ∈ K, Ai =

{
+∞ (Rλi > 0)

−∞ (Rλi < 0)
, f(t) ∈ K

is fulfilled, u(t) ∈ K is a unique solution of the class K of the equation

y′′ + ay′ + by = f(t),

F, F ′
y, F

′
y′ ∈ C(G), sup

G

(
|F |+ |F ′

y|+ |F ′
y′ |
)
< +∞ (F (t, f(t), f ′(t)) ∈ K, if f(t) ∈ K).

Using the Perron transformation, we have obtained the estimate for a small parameter µ which
guarantees the solvability of the problem. In the capacity of the class K one can consider a class
of almost-periodic, slowly varying and another functions. (A. V. Kostin, T. V. Kondratenko)
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