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Differential equation
y” = Oéop(t)f(t, yvy/)v (1)
where ag € {—1;1},p : [a,w[—]0,+00[ (—00 < a < w < +00) is a continuous function,
f o la,w[xAy, x Ay, —]0,4+00] is continuously differentiable, Y; € {0, +oo}, Ay, is either
[v2, Yi[! or |Y;, Y] is concidered. We also suppose the function f satisfy the conditions

. 7Tw<t) : %(ta Vo, Ul)
lim
ttw f(t, Vg, 'Ul)

= 7 uniformly by vy € Ay,, v1 € Ay,, (2)

1‘ (7 %(t71}07v1>
1m

b f(t,vo,v1)

where v; € Ay, j # k, k€ {0,1}.

By conditions (2), (3) the function f is in some sense close to regularly varying function
[1] by every variable. Partial cases of (1) were considered for example in [2],[3]. For one class
of regularly varying solutions to the equation (1) asymptotic representations and conditions of
existence were found.

= 0y uniformly by t € [a,w], (3)

Definition 1. Solution y of the equation (1) is called P, (Y5, Y1, o) if it is defined on

[to, w[C [a,w[ and
) / t 2
lmy®(t) =Y, (i=0,1), lm-L0L_
i tw y(t)y"(t)
For different values of parameter Ay the class of such solutions contains regularly, slowly and
rapidly varying as t T w functions. P,(Yp, Y], \g)-solutions of the equation (1) are regularly
varying functions as t T w of index )\6\31 if A\ € R\ {0,1}.

0-

For more general case as f depends only on y and y’ asymptotic properties and necessary
and sufficient conditions of existence of such solutions of equation (1) have been received in [2].
We need next subsidiary notations

mo(t) = Oi(2) = @i(2)|2[™7, (i =0,1),

) dr;

t as w = 400,
t—w asw < +o00,

Ao —1

LAsY; = +oo(Y; = —00) assume y? > 0 (y9 < 0).
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a, if [p(7) |17, (T) 7770 dr = +o00,
Al = a

w, if [p(7) |7 (7)) dr < 400

t
D S 1
JQ(t) = ’(1 — 09 — 0'1)’1—00—01 Signy?/yjl(t)yl—ao—al dT;
B3
1

b, if f |J1(t)|1=e0—o1 dT = +00,
b

2 _
Bw_ 1

w, if [|Ji(t)|1=e0—or dT < 400;
b

Following theorem is obtained for the equation (1).

Theorem 1. Let in the equation (1) o1 # 1. Then for the existence of P,(Yy, Y1, Xo)-
solutions to the equation (1) in cases \g € R\ {0, 1}, it is necessary and if

X # oy —1or(op—1)(og+0,—1) >0,
then also sufficient

To(®Wyodo(No — 1) > 0, T (t)aoyiAo(No — 1) >0, as t € [a,w],

22 1
lim g [, (5] %~T = Yo, limyf [, (1)1 = Vi

lim () J5(t) _ X lim () J1(t) _1-0—o
tTw Jg(t) )\0 —1 ttw Jl (t) )\0 —1

Moreover, for each such solution, the following asymptotic representations hold ast T w

Ty #) Ao T.()y"t) 1
yt) -1 yt)y -1

14 o(1)], 14 o(1)].
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