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In the interval Ry = [0, +o00[, we consider the problem on the existence of a solution of the
nonlinear differential system

™ = fi(to, ..o 0™ = ot u™MTY), (1)

satisfying the boundary conditions

uI0) = @i (0" D0) (1=1,.m), oFV0) = (o IO) (h=1,...n—1),
hmmf]v(”_l)(t)‘ =0. (2)

t—+00

Here m > 1, n > 2, and f; : Ry xR" > R, fo : Ry XxXR™ - R, p;, : R > R (i =
Y R—=>R (k: 1,...,n — 1) are continuous functions.

Problem (1), (2) is interesting because its different particular cases arise in the oscillation theory
(see, e.g., [1,2]). Nevertheless, in the general case this problem is not studied yet. We have
established sufficient conditions for the solvability and unique solvability of that problem. In
particular, the following theorems are proved.

Theorem 1. Let there exist a positive constant r and continuous functions hg : Ry — Ry, hy :
Ry - Ry (k=1,...,n) such that

|filt,z1, .. @p)| < ho(t (1+Z‘$Z|) for t e Ry, (x1,...,2,) € R,
n
filt,z1, ..., x,)sgn(zy) Z |zk| for t € Ry, xisgn(zy) >r (i=1,...,n—1), x,x1>0,
k=1
n
|f2(taw17"'7xm)| < ho(t)(l—i_z‘xzo fOT’ te R-H (xlv"'7xm) € Rma
i=1

fo(t,x1,... @) sgn(x1) >0 for t € Ry, xisgn(zy) >r (i=1,...,m),
and

liminf p;(z)sgn(z) >r (i=1,...,n), liminf ¢y(z)sgn(z)>r (k=1,...,n—1).

|z| =400 |z| =400

If, moreover,
/ (St *he(t)) dt = +o0 (h=1,....n), (3)
0 k=1

then problem (1), (2) has at least one solution.



80  International Workshop QUALITDE — 2015, December 27 — 29, 2015, Tbilisi, Georgia

Theorem 2. Let the functions f; (i = 1,2) have continuous partial derivatives in the phase vari-

ables,
fi(t,0,...,0) =0 for te Ry (i=1,2),

and let there exist continuous functions hy, : Ry — Ry (k=0,...,n) such that
hi(t) < 8f1(t’f”al""’x") < ho(t) for t Ry, (z1,...,20) €R™ (k=1,...,n),
T
0< 8f2(t,x81,...,xm) < ho(t) for te Ry, (z1,...,2m) ER™ (k=1,...,m).
T,

Let, moreover, hy (k = 1,...,n) satisfy condition (3), while ¢; (i = 1,...,m) and ¢ (k =
1,...,n — 1) be nondecreasing functions such that

liminf ;(z)sgn(z) >0 (i =1,...,m), liminf ¢y(z)sgn(z) >0 (k=1,...,n—1).

|z| =400 |z| =400

Then problem (1), (2) has one and only one solution.
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