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The differential equation

y" = aop(t)po(y)e1(y') exp(R(| In lyy'l])), (1)

where ag € {—1,1}, p: [a,w]—]0, +00[ (w00 < a < w < 4+00), @; : Ay, — 0, +00[ are continuous
functions, Y; € {0,£00} (i =0,1), Ay, is a onesided neighborhood of ¥;, every function ¢;(z) (i =
0,1) is a regularly varying function as z — Y; (2 € Ay;) of order oy, 09 + 01 # 1, 01 # 0, the
function R :]0,+o00[—]0, +o00[ is continuously differentiable and regularly varying on infinity of
the order p, 0 < p < 1, the derivative function of the function R is monotone, is considered in the
work.

Definition. The solution y of equation (1) is called P, (Yp, Y1, \g) if it is defined on [ty,w[C [a,w]|
and Lo

limyW(t) =Y; (i=0,1), TLCAG) Ao

thw thw y(t)y" (t)

A lot of works (see, for example, [2,3]) have been devoted to the establishing asymptotic
representations of P, (Y, Y1, A\g)-solutions of equations of the form (1), in which R = 0. The
P,(Yp, Y1, \g)-solutions of equation (1) are regularly varying functions as ¢ 1 w of index /\3‘21 if
Ao € R\ {0,1}. The asymptotic properties and necessary and sufficient conditions of existence of
such solutions of equation (1) have been received in [1].

The case A\g = 0 is one of cases of the most difficulty because in this cases such solutions
are slowly varying functions as ¢ T w. Some results about asymptotic properties and existence of
P, (Y, Y1, \g)-solutions of equation (1) in this special case are presented in the work.

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, 4o00[ such that

the next equality
O(zL(z)) =O(2)(1 +0(1)) istrueas z —Y (z € Ay)

holds.
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We need the next subsidiary notations

t as w = +00, e .
m,(t) = 0;(z) = pi(2)|z|7% (1 =0,1),
0 {t_w ST e =a T =0

t
I(t) = «ap /p(T)dT, A, =
Ay

In the case _
1211
IS
we put
J(t) = /t \I(T)@ (Slgnyé) T
- (1) ’

B,
( . 7 signy(l] o7
b it [ 1) 1(]71' (t)\) dr = +oo,
Bw = bw i
. sign —
w, if /’[(T) 1(’7Tg (fﬁ) T dr < oo,
b

(L= o)IM) — o)) () 7T
M) = TR (0]

Theorem 1. Let in equation (1) the function v1(y') satisfy the condition S and the next condition
take place

L R0l
ttw T (t) In |7y, (2)]J'(¢)

Then for the existence of P, (Yy, Y1,0)-solutions of equation (1) the next conditions are necessary
and sufficient

~0. (2)

| e T OO
EmyQlJ ()| 01 = Yy, lim——l —¥;, lim Y
Lim ol J(2) O e 0T e 1)
I(t 0y (1 — o) J (¢
#>0 as t €la,w|, voyi (L = o) ()>0 as t €1b,w|.
yi (1 —o1) 1—0¢—01

=01 — 1,

For such solutions the next asymptotic representations take place ast 1 w:

|exp(R(|n [y (8)|)goly(®) [T L1
y(t)  (1—o09—01)J(1)) .
yO - A-onr el

y(t) 1—00—o01 ‘1_01|ﬁj(t)[1+o(1)],
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Theorem 2. Let in Theorem 1 condition (2) do not hold but the function 1 satisfy the condition
S, p be a twice continuously differentiable function, and the next condition takes place

i TN
the R’(\lnlm( IDN()

Then for the existence of P, (Y, Y1,0)-solutions of equation (1), for which there exists a finite or

infinite limit ltle %ﬁ;(ﬂ, the next conditions are necessary and sufficient
w

. op—1 . —Q . mu()I'(t) o1 —1
lim 0 R(|1 o1 =Yy, lim—-—> =Y}, lim~~
hin yo exp (R(|In |mu ()]]) 707t = Yo, lim s = Y1, lim == 0

aoy?ﬂw(t) <0, ag(l—01)(1—00— Ul)ng/(| In |7Tw(t)||) > 0.

For such solutions the next asymptotic representations take place ast 1 w:
y(t) _1-0p—0

lpo(y(#)) exp(R(| n|y(t)y' (D])| ™ L=
J(t)  IOR(n|r.)])
y(t)  (1—o9—o1)(1—0o1)I(t)

Theorem 3. Let in Theorem 1 conditions (2) do not hold but the function @1 satisfy the condition
S, p be a twice continuously differentiable function, and the next condition takes place

N(®[L +o(1)],

[1+o(1)].

m o () N'(2) _
W Rl oy O

Then for the existence of P, (Yy, Y1,0)-solutions of equation (1), for which there exists a finite or

infinite limit ltle %ﬁ;@), the next conditions are necessary and sufficient
w

. op—1 .~ _m()I'(t) o1 —1

lim g0 R(|1 oo =Yp, lim—— =V, lim -2

tlTrgyO(eXp( (Hn |7, (8)[]))) =ro=o1 = Yo, to mo) Ut I(D) Qg
|

agyim,(t) <0, ag(l—M)(1—01)(1— 00— o1)yoR (|In|m,(t)[|) > 0.

9

For such solutions the next asymptotic representations take place as t 1 w:

y(t) _ 1-— ogp— 01
[po(y() exp(R(| |y (t)y |)) o1 (=o)L =M)
y'(t) _ I'()R'(|In|m,(8)])(1 = M)
v = (=00 —on-oni 1Hewl

Let consider some more specific class of differential equations of the form (1) and use Theorems 1,
2 and 3. The differential equation

N(t)[1+o(1)],

y" = mt” Zexp(kIn £)]y| 7y |7t exp ((|1n]yy'|])") (3)

on the interval [tg,4+00[ (to > 0), where m €] — 00,0[, k €]0,400[, v,p €]0;1[, 09,01 € R,
oo+ o1 # 1, 01 # 1, is the equation of the form (1), where

ag =signm = —1, p(t) =mt™ Zexp(kIn?t), @o=y|™, ¢1=[y|”", R(z)= 2"

This function ¢; satisfies the condition S. Let consider the case when w = Yy = Y] = +00
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Using Theorem 1 we obtain that if 4 —~ < 0, then for the existence Py (400, 400, 0)-solutions
of equation (3) the following condition

1l—09g—01>0 (4)

is necessary and sufficient.
Moreover, for each such solution the following asymptotic representations take place as ¢t — +oc:

l—og—0 1 t /t 2 1— — k1 ’Yt
Y o exp(| nly®y Ol ) = o091 exp< o )lnlfvt[l—i-o(l)]’

op—1 vk 1—0y
1—09—o1)yk In7~ !

Let us now consider the case y —~ > 0. In this case by Theorem 2 we obtain that for 4 —~v > 0
for existence of Py (400, 400, 0)-solutions to equation (3) condition (4) is necessary and sufficient.
Moreover, each such solution satisfies the next asymptotic representations as ¢t — +o0:

1—og—0y |In |y ()Y (¢)||* 1—09—o0 k1ln” t) 1—
l—0o g 1 ,Ltt 1 + 1
Y ' exp( o1 —1 ) pu(l—oq) eXp(l—al " [1+o(L)]

y'(t) H —27 ~v—1
= P14 n" " ¢1 1)].
y(t) op+o1—1 . [1+o(1)]

Let us now consider the case i = 7. By Theorem 3 we obtain that for existence of Py (400, 400, 0)-
solutions to equation (3) condition (4) together with the condition

(1—01—k)(1—01) >0

is necessary and sufficient. Moreover, each such solution satisfies the next asymptotic representa-
tions as ¢ — 4-o0:

Cace OOy 1-oo—ar cklTey
1—0o = 1 'ut ]. ].
y eXp( o1 —1 ) w(l— o1 — k) eXp(lfal)n [1+ o),
"t l—01 -k
y'(t) _ 1 o1 ) $o1=217-1 t[1 + o(1)].

y(t) (oop+o01—1)(1—o01)
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