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The differential equation
y" = aop(t)po(y)e1(y) f(y,y) (1)

is considered, where ag € {—1,1}, p : [a,w[—]0,4+00[ (—00 < a < w < 400), @; : Ay, =0, +00]
are continuous functions, f : Ay, x Ay, —]0,+00] is a continuously differentiable function, Y; €
{0, +00} (i = 0,1), Ay, is a one-sided neighborhood of Y;. We suppose also that each of the functions
vi(2) (i =0,1) is a regularly varying function as z — Y; (2 € Ay;) of order ¢, oo+ 01 # 1, 01 #0
and the function f satisfies the condition

T 387]; (vo, v1)
m —7r-

'L)k—)Yk f(UO,Ul)
UkGAyk

=0 uniformly in v; € Ay,, j#k, k,j=0,1

A lot of works (see, e.g., [1,3]) were devoted to the establishing of asymptotic representation
of solutions of equations of the form (1), in which f = 1. In this research the right part of (1)
was either in explicit form or asymptotically represented as the product of features, each of which
depends only on ¢, or only on ¥, or only on 3. Let us notice that it played an important role in the
research. Therefore, the general case of equation (1) can contain nonlinearities of another types,
for example, el7nWHHnlY* 0« o < 1, 4, u € R.

Definition. The solution y of equation (1) is called P,(Yp,Y1,A\g) solution if it is defined on
[to,w[ C [a,w] and
/ 2
limy W (t) =Y; (i=0,1), TCAC) Ao
tw ttw y(t)y" ()

The P,(Yp, Y1, \g)-solutions of equation (1) are regularly varying functions as ¢t T w of index
/\3‘31 if \g € R\ {0,1}. The asymptotic properties and necessary and sufficient conditions of the
existence of such solutions are obtained (see, [2]).

The cases Ao € {0,1} and Ao = oo are special. P, (Yp, Y1, 1)-solutions of equation (1) are rapidly
varying functions as ¢t T w. The cases A\g = 0 and A\g = oo are most difficult for establishing because
in these cases such solutions or their derivatives are slowly varying functions as ¢t T w. Some results
about asymptotic properties end existence of P, (Yp, Y1, Ag)-solutions of equation (1) in special cases
are presented in this work. Now we need the next definition.

We say that a slowly varying as z — Y (2 € Ay) function 6 : Ay —]0;+oo| satisfies the
condition S if for any continuous differentiable function L : Ay, —]0; +oo] such that
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the following condition takes place
O(zL(2)) =0(2)(1+0(1)) as z =Y (z € Ay).

We need the following subsidiary notations.

t as w = +o00
() = T0i(2) = @i(2)|z] 7% (i =0,1),
T (t) {t_w 0 w < too, (2) = wi(2)|2[ 77 ( )
; a if /p(T)dT:+OO,
10) = ao [ p(rydr. A= 3
Aw w if /p(T)dT<+oo,
” w L
t bif / I(7)| 77 dr = +oo,
Jl(t) = / |I(T)‘ﬁd7-v B&; = blw
B w it /!I(T)|1—1"1 dr < +oo,
b1
1
t by if /u(f)wo dr = +o0,
Jo(t) :/V(T)!“O dr, Bl = ’,
1
B3 w if /!I(T)|ffod7'<+oo,
ba
t . 1 1
sign yi\ [T-o1
Ts(t) = / ’1(7)91(’77 (tﬁ) ir,
Bl “
/ Signyé 1—101
by if I(T)© dr =
7 ,,/' Mo (fgy)| 4=t
— 3
b= / sign y} =
if I(T)© d
w i /‘ (1) 1(\7rw(t)]> T < 400,
b3
t
Bo(t) = a0 [ p(r) () 00| (P)]uf) dr,
AQ,
bt [ pOlm (O 8(m.(0)ls) dt = +ox.
AO — b

w it /p(t)]ww(t)\‘fo@o(ﬂw(t)|y8)dt<—|—oo,
b

where b € [a,w] is chosen so that |m,(t)|signy] € Ay, as t € [b,w]|.
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Theorem 1. Let o1 # 1. Then for the ezistence of P, (Yo, Y1,1)-solutions of equation (1) the
following conditions are necessary

ygozo > 0, y?l(t)(l —o09—o01) >0 as t € [a,w], (2)
) l-og—0y ) l-og—o0y Ji(t)I'(t)
limyd|Ji ()] o1 =Yy, limgd]Ji(t)] 71 =Y, lim =il =1—0y. 3
e y0| 1( )‘ 0 thw y1| 1( )| 1 thw Jl(t)l(t) 1 ( )

If
o1#2 or (01 —1)(og+01—1) >0,

conditions (2), (3) are sufficient for the existence of such solutions of equation (1).
For P,(Yo, Y1, 1)-solutions of equation (1) the following asymptotic representations take place
ast T w

y(8)]y(t)| T . :Jl(t)yufalfgo\ﬁ[1+o(1)],
(f(y(t),y'(t)Oo(y(t))O1(y'(t))) 1= e
y(t) _ @)1 —o9—0o1) o
OOl

Theorem 2. Let o1 = 1. Then for the ezistence of P, (Yo, Y1,1)-solutions of equation (1) the
following conditions are necessary

Yoo >0, ooylI(t) <0 as t € [a,w], (4)

I/
50 = Yo, Tmafl () =i, tim 20T

oI~ ®

If 09I(t) < 0, conditions (4), (5) are sufficient for the existence of such solutions of equation
(1). For P,(Yy,Y1,1)-solutions of equation (1) the following asymptotic representations take place
asttTw

W O (), 5/ (1)Oo(y(1))O1(y (£))) 70 = [ao| 70 | Ja(t)| L[ + o(1)],
v B,
@ gk

Theorem 3. Let in equation (1) the function f be of the type f(y,y") = exp(R(|In|yy'||)), the
function R :]0, +oo[ —]0, 00| be continuously differentiable with monotone derivative and regularly
varying on infinity of the order pu, 0 < p < 1. Let, moreover, ¢1(y') satisfy the condition S and the
following conditions take place

o B0 (01 (1)
ttw T (t) In |7, (£)|J5(2)

=0.

Then for the existence of P, (Yo, Y1,0)-solutions of equation (1) the following conditions are neces-
sary and sufficient

. . s W . J5() . mu(t)I'(t)
limyd|J3(t)| 7001 =Yy, lim—3 =Y, lim—*~2-~2 =g —1,
ttw yo‘ 3( )’ 0 tw y?’J(t)’ ! ttw I(t) !

I(t) Yoyt (1 — a1)J5(t)

>0 as t €la,wl,

-~ >0 as t €]b,w].
y(1—o1) e

1—0’0—0’1
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For such solutions the following asymptotic representations take place ast T w

mi = T o (1)L 4 o(1)]
[exp(R(| I y(6)y' ()]} o (u(£)) |7 &
y(t) (1 —o09—o1)J3(t) o
v~ a-engn Ok

Theorem 4. Let in equation (1) the function f be of the type f(y,y") = exp(R(|In|yy'||)), the
function R :]0, +o0o[ —]0, 00| be continuously differentiable with monotone derivative and regularly
varying on infinity of the order p, 0 < p < 1. Then for the ezistence of P,(Yp,Y1,0)-solutions of
equation (1) the following conditions are necessary

:l: ) p—
YOZ{ o w=oo 0 > 0 as t € [a,u. (6)

0 if w< o0,

If pg satisfies the condition S and

o B (D12
it w0

=0,

then along with (6) the following conditions are necessary and sufficient for the existence of
P, (Y, Yy, 00)-solutions of equation (1):

y?(l — 00 — Jl)Io(t) >0 as te [b,w[,

_ T ()T (1)
1 0171 (£) | T=00=1 = Y, lim =220V .
i@ =N, T

For such solutions the following asymptotic representations take place ast T w

Yy (@®)ly' @)
p1(y' (1) exp(R(| In |y(£)[]))

— (1= 00 — o) Io(B)[1 + o(1)], N
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