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Consider the following equation

n—1
y(n) = aop(t)f(y, y/, C ,y("_l)) H @Z(y(l))a (1)
1=0

where ag € {—1,1}, p : [a,w][—]0,+00] is a continuous function, a < w < 400, @; : Ay, —
]0,400[, i = 0,n — 1, are continuous, regularly varying functions of order o; as y®» =Y,
i=0,...,n—1,Y €{0,+£00}, 0; € R, and 0 = 3" 0, # 1, Ay, is of the form either [1?, Y;]
or |V, 9], £+ [a,w[x Ay, x Ay, X...x Ay, | —]0,+00[ is a continuously differentiable function
such that

of
Uk - 5 (U0, V1, -+ oy Up1) _ _
lim Do ~ "~ — 0 uniformly with respect to vj € Ay, (2)
v — Yy f(’U(), Vi,y... ,Un—l) J
UkEAyk

for j,k € {0,1,...,n—1}, j # k.

It follows from (2) that the function f(y,y,...,y™ V) is close to a regularly vary-
ing functions [1]. As examples of such functions one can consider |yo|™|y;[" ... |y,|™ X
x exp (In" [yoyr - - ynl), Yo (w1 ™ .- [ynl™ In* [yoys . .. yu| I |yoys . .. yn| and so forth. There-
fore, class of differential equations (1) encompasses a class of high order essentially nonlinear
equations. Partial cases of such equations are used for studying high order differential equa-
tions, which are used for modeling of complex physical processes. One of partial cases of (1)
was studied in [2].

Definition 1. Let —oo < Ay < 4o00. A function y : [to,w|— R (ty € [a,w[), which is n
times continuously differentiable, is called a P, (Yo, Y1, ..., Y,_1, Ag)-solution of the differential
equation (1) if it satisfies the conditions

y™(t) # 0, yI V) e Ay, ,, (G=1,...,n), tE€ [touw],

. (nfl)t 2
G () — v - [y )]
my ™) =Y, G=1.om), lmecree e

- )‘07

and

Y™ (t) = aop(t) f (y(t). ¥/ (1), ...y (1)) H ei(y (1), € [to,w[.

Necessary and sufficient conditions for the existence of P,(Yp,Y1,..., Y, 1, Ao)-solutions
were established in the non-singular case when A\g € R\ {0,1,...,n —2,1}. Moreover, asymp-
totic representations of such solutions and their derivatives up to order n — 1 inclusive as
t 1 w were obtained, and the question of the number of solutions with the derived asymptotic
representations was resolved.
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Let’s introduce the following notations:

m(t)z{t’ Tow=too gy / p(r)\ma (7)1 dr,

t—w, if w<+4oo,

A o a’? Zf f p |7TOJ )|170.d7— = +OO7 /8 . ]‘ Zf w = +OO
O ws i Y p(r) | () odr < oo, -1 if w< 400
) /\0 _ 1 n—i—1
vi=signY;,, ay=Mm—-0)N—-—(n—i-1), C= H , (i=0,n—-1)
] H—l aOJ

Then the following theorem holds:

Theorem 1. Let Ny € R\ {O, IR 1} and 1 — o # 0. Then for the existence of a
P,(Yo,Y1,..., Y, 1, Xo)-solution to the differential equation (1) the conditions

Vi1V < 0 Zf Y}_l = O, Vj_1Vj > 0 Zf Yj—l = :l:OO,
Aolp—1 < 0 Zf Yn,1 = 0, QglVp_1 > 0 Zf Yn,1 = :l:OO,

are necessary, as well as
I/j_lo'jaoj()\o — 1)7Tw(t) >0 (j = 1, .. ,TL), aglVp— 1()\0 ) ( ) > 0,

o— . Tw t)[,( 1—0
oVl 11(t) >0 fort € [a,w], 1#3 0 ) _ -5

and, if the algebraic equation with respect to

S AT T (s o) = (o 5 2) T (532 ) 0

has no roots with zero real part, they are also sufficient.
Moreover, for each such solution, as t T w, the asymptotic relations hold

[(Ao-l)ﬂw(tﬂ”_i_lyUFJ)

)
[T5=is1 a0i
where y™ =Y (t) is determined by the asymptotic relation

" Ol
F), -y (O [T O(0)

in which ©;(y(t)) is a slowly varying component of the function ¢; (i =0,...,n —1).

There exists an m-parametric family of solutions with these asymptotics in the case when
among the roots of the algebraic equation (3) there are m roots (counting multiplicities), whose
real parts have sign opposite to that of (Ao — 1)m,(t).

y(t) = @1 +o(1)], (=0,n-1),

= Vp10a0C(1 — o) I(H)[1 + o(1)]
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