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Consider a nonlinear ordinary differential equation

n—1
u(n) +Zpk(t)u(k) = f(tauyuly"'yu(nil)) (1)
k=1

on [a,+oo[, where n > 2, 0 < a < +oo each of the functions pg : [a,+oo[— R, k € {1 <

- < n — 1} are locally absolutely continuous together with its derivatives up to order
k — 1, inclusive, and the function f : [a, +oo[xR™ — R is locally summable in the first
argument and satisfies the local Lipschitz condition in the last n variables.

As is well-known, even in the case where py(t) = 0, the general theory of the Cauchy
problem does not answer the question on the existence of a global nontrivial solution of
the equation (1) if the increase order with respect to at least one phase variable is greater
than 1.

In 1986, I. Kiguradze [1] investigated a certain boundary value problem for (1) and
obtained sufficient conditions for the existence of proper solutions in the above-mentioned
case. The same question was considered by the author in [2] for equation (1). In the
present paper we complement the results of [2], in the case, where n is odd.

Throughout this work, the use will be made of the following notation:

R is the set of real numbers;

Ry = [0, +0o0;

R™ is the n-dimensional real Euclidean space;

pF(k =1,2,...; k = 2,2 +1,...) are the real constants defined by the recurrence
relation

;LEH = %; p2t =1 ufﬂ :uf_,:ll +u§72 (i=0,1,...; k=2i+3,...).

The solution u of the equation (1) is said to be proper, if it is defined on [tg, +00[C
[a,+oo[ and does not equal identically to zero in any neighborhood of +oo.

We say that the proper solution u of the equation (1) vanishes at infinity, if

lim wu(t) =0.
t— 400

n

Let no be the entire part of the number 3

satisfying

and ¢; : R® — R be continuous functions

ng—1

n—1 _
0< Y |eilzo,1, s 2n))] gc(1+ > \xk|) ’ 2)
=0

k=ng
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on R™, where ¢ > 0 and X € [0, 1].
Below, unless otherwise specified, the function f is assumed to satisfy the conditions

no—1
(=)™ f(t,z0,21,. .., Tn—1)8gn 20 > — Z ai(t)|wol,
, 3)
1=0
| £t w0, 21, wn—1)| < h(t, |70l |21, s [2ng—1])
on [a,+o0o[xR™, where the functions «; : [a,+o0o[— R (i = 0,...,n9 — 1) are locally

summable, while the function h : [a,4o00[— R}® — Ry is locally summable in the
first argument, nondecreasing in the last ng arguments and for any pp > 0 satisfies the
condition

t

) 1 1—X\
limsup t—a, — (/h(T, POs Py P) dT) < 400. (4)
p—~+oco P
a

Theorem 1. Let there exist the constant 6 > 0 such that the inequalities

n—1
St )] T <o (=1, 00 - 1),
k=23
n—1 ng—1
— k
po-1(t) <=0 and Y (=1l [p] = D i) 20
k=1 =0

hold on [a,+oo[. Then there exists a proper, vanishing at infinity, solution u of the
equation (1) satisfying the initial conditions

u®(a) = p;(u(a), v (a),...,u™ V(a)) (i=0,...,n0—1). (5)
The theorem below deals with the case, where h(zo,z1,...,2n—1) = ho(t, zoz),

a;(t) =0 (i =1,...,n0 — 1) A = 0 i.e., when the conditions (2) and (3) are of the
form

(_1)n0f(t7 Zoy - - - 73711*1) Sgn o 2 _ao(t)‘x()')

no—1
0< Z |npi(:ro,...,:1:n_1)| <e.
i=0
The condition (4) in this case is fulfilled automatically.

Theorem 2. Let there exist a continuous solution ¢ : [a,+0o[— [0,400[ such that
d(a) > 0 and the inequalities

n—1
D (et mitpE @) <0 (6= 1,...,m0 — 1),
k=21
n—1
Pa1() 0, Y (1) Lup (1) > ag(t) + 6(1)
k=1

hold on [a,+oo[. Then there exists at least one proper solution of the equation (1)
satisfying the initial conditions (5).



In a special case where pg(t) = 0 for k € {1,...,n — 3,n — 1} and pr—2(t) = 1,
Theorem 2 implies one result from [3].
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