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In the infinite interval Ry = [0, 4+00[, we consider the (n > 2)-th order differential equation

ut(8) = £ (tu(®), ..., u" D @), u(r(8), - u D (1) (1)
with the boundary conditions
u(0) = @i (u"V(0) (1=1,....n—1), lminf [u""D(5)] < too, (2)

where f : Ry xR - R, o, :R—-R(i=1,....n—1)and 7 : Ry - Ry (k=1,...,n) are
continuous functions and

0<7(t) <t for t >0, m 7x(t) =400 (k=1,...,n). (3)

i
t—+00

Problems of the type (1), (2) arise in the oscillation theory when studying the existence of proper
oscillatory solutions of differential and functional differential equations having the property B (see,
e.g., [1-3]).

We have found conditions guaranteeing, respectively, the solvability and unique solvability of
problem (1), (2). In particular, the following theorems are proved.

Theorem 1. Let there exist a continuous function g : Ry x R™ — Ry and a positive constant p
such that

‘f(t>$17"'7$n7yla"'7yn)‘ <

n
< g(t,yl,...,yn)<1 —I—Z]xk]) for t Ry, (1, Tny Y15, Yn) € R?, (4)
k=1

f(taxlu"'7xn)y17"')yn)xlZO fOT t€R+, kagn(fUl)ZPa ykSgﬂ(yl)ZP (k:]-a?n) (5)

and
liminf ¢;(z)sgn(z) >p (i=1,...,n—1). (6)
|z|——+o0

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

Theorem 2. Let the function f be nondecreasing and locally Lipschitz in the last 2n arguments
and along with (4), (5) satisfy the condition

+00
/‘f(t,t"_lx,...,x,T”_l(t)a:,...,ac)‘dt:+oo for x #£0.
0

If, moreover, ¢; (i =1,...,n) are nondecreasing functions satisfying inequalities (6), then problem
(1), (2) has one and only one solution.
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As examples, we consider the differential equations

u®(t) = 37 ()| (m(0) M u* D (1) + q(2), (7)
k=1

u™(t) = Zplkz(t)‘“(k_l)(Tk(t))Plk sgn (u* =D (i (1)) +
k=1

+ 3 pa(®) (1 + [V @)) a0 (1) + g(t) (8)
k=1

with the boundary conditions

uD(0) = a;|u™ 1 (0)[" sgn (u("fl)(O)) +8; (i=1,...,n—1), liminf[u""D(t)| < 400, (9)

t—-+o00
where
M >0, Mp>1, 0< A, <1 (k=1,...,n),
a; >0, u; >0, B;i €R (i:1,...,n),
Ry >Ry, pp: Ry 2Ry (1=1,2; k=1,...,n), ¢: Ry — R are continuous functions, while
T : Ry = Ry (k=1,...,n) are functions satisfying conditions (3).

Theorems 1 and 2 imply the following proposition.

Corollary 1. If

() <> pi(t) for t € Ry,
k=1

where r = const > 0, then problem (7),(9) has at least one solution.

Corollary 2. If

n

lq(@)] <7 (p1k(t) + pax(t)) for t € Ry
k=1

and
+oo n 400
/ > (e TINE(E) 4 poy ()12 TR Gt = oo, / lq(t)] dt < 400,

then problem (8),(9) has one and only one solution.
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