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We consider the second order ordinary differential equation of the form:

F(t,y,y',y") Zpk Yy Ly |7y =0, (1)

n e N7 n > 27 akaﬁkv’}’k € R? Z |’7k| 7& Oa Pk € C([a;+oo),a > O7R) (k = m% pz(t) 7& 0 (Z =
k=1

for some 2 < s < n).

We investigate the question of the existence and asymptotic behavior (as t — 400) of unbo-
udedly continuable to the right solutions (R-solutions) y(t) of equation (1) and the derivatives y/'(t),
y"(t) of these solutions.

Earlier in [3] we have considered a similar question of the asymptotic behavior of solutions of
equation of the form (1) when i |7k] = 0, that is when equation (1) is a first order differential

) k=1
equation.

The main result is obtained under the assumption that there exists a function v € C2([t1; +00),
t1 > a;R) which possesses the following properties:

(A) v(t) >0, 0"(t) # 0 on [t1;+00),

lim v(t) =0V +o0;
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The following lemma is valid.
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Lemma. Let in the relation
(I)(t, ZL‘1,ZL‘2,SL‘3) = 0, (2)

3
(t,z1,29,23) € H, H = [a;+00) X |[ Hg, Hr = [~hg; hi)], a € R, hyy > 0 (k = 1,2,3), the function
k=1
® : H — R satisfy the conditions:

1)(1) 0P 0% 8¢’€C(H]R)

) Oz1 0 Oz’ D2

2)

lim sup ’(p(t,xth,O)’ :O;

E=+00 (2y529)€Hy x Ha
Y 0P

Jim S (0,00 = 41 #0;
4) 2
0-P
SUP O 2 (t73317$27$3) = Ay < 4o00.

2
Then in some domain H* = Ho x H3, Hy = [to; +00) x [ H, Hf = [—hi; hy] (k =1,2,3), where
k=1
to and hi satisfy the inequality to > a, 0 < hy < hy, 4[%}? < 1, relation (2) defines a unique

function x3 : Hy — R that satisfies the conditions:

r3, gi? giz € C(Ho;R), ©(t, 1,2, 23(t,21,22)) =0, EJIPooxg(t 0,0) =0
and y 0
23(t, 21, 22) ~ —M_
B2 (t, 1, 22,0)

The following theorem was obtained using the above lemma and the results from [1,2,4].

Theorem. Let there exist a function v € C%([ty;+00),t1 > a;R) which possesses the properties
(A)—(C). Then for the R-solution y(t) of the differential equation (1) with the asymptotic represen-
tation

y®(t) ~ o (1) (k=0,2) (3)
to exist it is necessary, and if the roots A1, Ay of the algebraic equation

m Y (Bi +vi)ci m Y- (a; + B + vi)ei
/\2+<1+ =L >)\+ = -0
Zl%‘cz‘ ;%’Ci

S
have the property Re A\, # 0 (k = 1,2), then it is also sufficient that »_ ¢; = 0.
=1

Moreover, if sign(Re A1) # sign(Re \q2), then there exists a one-p?zmmetrz'c set of R-solutions
with the asymptotic representation (3); if in some suburb of +oo

sign(Re A1) = sign(Re \2) # sign(v'(t)),

then there exists a two-parametric set of R-solutions with the asymptotic representation (3).
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