
86 International Workshop QUALITDE – 2015, December 27 – 29, 2015, Tbilisi, Georgia

Existence and Asymptotic Behavior (as t → +∞) of

Unboudedly Continuable to the Right Solutions of the

Ordinary Differential Equation of the Second Order

Liliya Koltsova

I. I. Mechnikov Odessa National University, Odessa, Ukraine
E-mail: koltsova.liliya@gmail.com

We consider the second order ordinary differential equation of the form:

F (t, y, y′, y′′) =

n∑
k=1

pk(t)y
αk |y′|βk |y′′|γk = 0, (1)

n ∈ N, n ≥ 2, αk, βk, γk ∈ R,
n∑

k=1

|γk| ̸= 0, pk ∈ C([a; +∞), a > 0; R) (k = 1, n), pi(t) ̸= 0 (i = 1, s,

2 ≤ s ≤ n). We investigate the question of the existence and asymptotic behavior (as t → +∞) of
unboudedly continuable to the right solutions (R-solutions) y(t) of equation (1) and the derivatives
y′(t), y′′(t) of these solutions.

Earlier in [1] we have considered a similar question of the asymptotic behavior of solutions of

equation of the form (1) when
n∑

k=1

|γk| = 0.

The main result is obtained under the assumption that there exists a function v ∈
C2([t1; +∞), t1 > a;R) which possesses the following properties:

(A) v(t) > 0, v′′(t) ̸= 0 on [t1; +∞), v(+∞) is equal to 0 or +∞;

(B) lim
t→+∞

pi(t)v
αi(t)|v′(t)|βi |v′′(t)|γi

p1(t)vα1(t)|v′(t)|β1 |v′′(t)|γ1
= ci (0 ̸= ci ∈ R, i = 1, s),

lim
t→+∞

pj(t)v
αj (t)|v′(t)|βj |v′′(t)|γj

p1(t)vα1(t)|v′(t)|β1 |v′′(t)|γ1
= 0 (j = s+ 1, n);

(C) ∃ lim
t→+∞

v′′(t)v(t)
(v′(t))2 = µ (0 ̸= µ ∈ R).

The following theorem is valid.

Theorem 1. Let there exist a function v ∈ C2([t1; +∞), t1 > a;R) which possesses the prop-
erties (A)–(C). Then for the R-solution y(t) of the differential equation (1) with the asymptotic
representation

y(k)(t) ∼ v(k)(t) (k = 0, 2) (2)

to exist it is necessary, and if the roots λ1, λ2 of the algebraic equation

λ2 +

(
1 +

m
s∑

i=1
(βi + γi)ci

s∑
i=1

γici

)
λ+

m
s∑

i=1
(αi + βi + γi)ci

s∑
i=1

γici

= 0
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have the property Reλk ̸= 0 (k = 1, 2), then it is also sufficient that
s∑

i=1
ci = 0.

Moreover, if in some suburb of +∞ sign(Reλ1) ̸= sign(Reλ2), then there exists a one-parametric
set of R-solutions with the asymptotic representation (2); if sign(Reλ1) = sign(Reλ2) ̸= sign(v′(t)),
then there exists a two-parametric set of R-solutions with the asymptotic representation (2).

This result is obtained using the results from [2,3].
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