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1. STATEMENT OF THE MAIN RESULTS
1.1. Statement of the Problems
We study the boundary value problem

du; .
dt = fz (t,ul,uz) (Z = 172)7 (].].)
i (ur(a),us(a),ur (b),us(b)) =0 (1=1,2), (1.2)
where the f; : [a,b] x R? — R (i = 1,2) are functions satisfying the local Carathéodory conditions
and the ¢; : R* — R (: = 1,2) are continuous functions satisfying one of the following two

inequalities in R?:

(o1 (21,02, 23, 24) — 1) To — (P2 (T1, T2, T3, 74) — ¥3) T4 < 7, (1.3)
(1 (21,02, 23, 24) — 1) T2 — (P2 (T1, T2, T3, 74) — 24) T3 < 7. (1.4)

Here v = const > 0.
We separately consider the case in which f; (¢t,21,22) = f; (t,23_;) (i = 1,2) and either

01 (21, g, X3, 24) = X1 — pxy + Y1 (22),

02 (T1, T2, T3, Ty) = T3 — s — Yo (24)

or
01 (21, g, X3, 24) = X1 — pxs + Y1 (22),

02 (T1, T2, T3, Ty) = Ty — s — Yo (23),

that is, the case in which system (1.1) has the form

du du
d—tl = fi(t,u2), d—t2 = fa(t,w1), (1.5)
and the boundary conditions (1.2) have one of the following two forms:
ur(a) = pua(b) = ¢ (uz(a)),  ua(b) = pus(a) + 2 (uz(b)), (1.21)
ur(a) = pur () = ¢ (uz(a)),  u2(b) = pus(a) + 2 (ur (b)), (1.25)
where p is an arbitrary real number and the ¥; : R — R (i = 1,2) are continuous functions such
that
v (@) +ypa(y) <y for (a,y) €R®. (1.6)

This class of boundary conditions includes, for example, well-known two-point, periodic, and
antiperiodic boundary conditions

ui(a) =0, u1(b) =0, (1.23)
ui(a) =0, us(b) = 0, (1.24)
ui(a) = uqy(b), uz(a) = us(b), (1.25)
ui(a) = —uq (D), us(a) = —uq(b). (1.26)
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