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1. Introduction

In [1], Ahmad and Lazer considered the nonautonomous competition Lotka-Volterra system

. duy X
Uy :d—t’:uk(t) [al<(t) _jzlbkjuj(t)]v k= 1,...,N, (1])

where the growth rates a,(t) are continuous and positive on R and b,; are nonnegative constants for 1 < j, k < N with by, > 0
for 1 <k < N,R= (—o0,+). Let ay and ay; denote the supremum and the infimum of a,(t) respectively for t € R and
1 <k < N. R denotes the N-dimensional real Euclidean space, and R’i denotes the nonnegative cone of R. Assume that
the growth rates have the property that

T—+o0c

1 to+T
lim =~ / a,(t)dt = Mlay]
T Ji,
exists for 1 < k < N and these limits are uniform with respect to t, € R, they showed that the conditions
N
G > Y byam/bj, 1<k<N-1 1.2)
j=1jk

imply that system of linear equations
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N-1
Miay] :Zbijj’ 1<k<N-1
Jj=1

has a unique solution x; = &},x, = &,...,xy_1 = &y_; and the numbers &7, ..., &,_; are positive. They also showed that if con-
ditions (1.2) and

N-1
Mia] < Y by, (13)
=1

hold, then lim,_ . un(t) = 0 for any solution u(t) = col(u;(t),---,un(t)) of (1.1) with uy(ty) > 0 for 1 < k < N. On the other
hand if conditions (1.2) hold, then

N-1
Miay] > > by (1.4)

=1
is both a necessary and sufficient condition that inf; -, u,(t) > 0,1 < k < N, for any solution u(t) = col(uy (t),...,un(t)) of (1.1)

with u(tp) > 0 for 1 < k < N. They supposed that the above results remain true if conditions (1.2) are replaced by weaker
inequalities

Miay] > XN:bij[aj}/bjj, 1<k<N-1. (1.5)
=
ek
But they only gave the proof for the case N = 2, i.e. if
Miay] > b1aM([az]/baz (1.6)
and
Mia] < ba1M[ai]/bn
hold, then lim,_, . u,(t) = 0 for any solution u(t) = col(u; (t), ux(t)) of (1.1) with u(to) > 0, k = 1,2. On the other hand, if (1.6)
and
Mia;] > baiM([a1]/b1;
hold, then inf,. . ui(t) > 0,k = 1,2, for any solution u(t) = col(u; (t),u2(t)) of (1.1) with u,(to) > 0,k = 1, 2. Later, they gave
the proof of the above conjecture for the case N in [2] by their earlier results established in [1,3-5].

In this paper, we give the proof of the above conjecture in [1] for the case N = 3 with the method of [1]. Our proof is dif-
ferent from that of [2]. Considering the following equations

u’l (t) = Uy (t)[(h (t) — b]]ll] (t) — b]zllz(t) — b]3ﬂ3(t)],
Uy (t) = ua(8)[ax2(t) — barur (€) — btz (t) — basus(t)], (1.7)
u%(f) = u3(t)[a3 (t) — b31U1 (t) — b32U2(t) — b33U3 (t)],

where the growth rates a; (t),a,(t), as(t) are continuous and positive on R and by; are nonnegative constants for 1 <j,k <3

with by >0 for 1 < k< 3.
Now we give our main result.

Theorem 1.1. Assume that the growth rates a; (t), a,(t), as(t) are bounded above and below by positive constants on R, and the
growth rates have the property that

T—+o

1 to+T
hmf/ a(t)dt = M{ay]
to

exists for 1 < k < 3 and these limits are uniform with respect to t, € R. In addition, detB > 0, where

bll b12 b13
B= b21 b22 b23
b31 b32 b33

(a) If
Mlai] > bizM[az] /by, + bi3sM[as]/bss, (1.8)
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