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The existence of countably many cycles in hyperbolic systems of differential
equations with transformed argument were considered in [6]. The existence and
stability of an arbitrarily large finite number of cycles for the equation of spin
combustion with delay were considered in [7]. We study the existence and stability
of an arbitrarily large finite number of cycles for a parabolic system with delay and
weak diffusion. Similar problems for partial differential equations were studied in
numerous works (see, e.g., [1 — 8]).

1. Traveling waves for parabolic equations with weak diffusion. Con-
sider a system
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el + 86@ + wout + e(aug + fur) + (doug + couy)(u? +u) (1)

with periodic condition

ur(t,x +2m) = ui(t,x), wua(t,x+ 2m) = us(t, ), (2)

where ¢ is a small positive parameter, wg > 0, « > 0, v > 0, dy < 0.

Passing to the complex variables u = w1 4+ tusy and @ = u; — tug, we arrive at the
equation
2

Ou = fwou + € {(’y + 15)% + (o + Zﬁ)u} + (do + ico)u*T. (3)
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We investigate the existence and stability of the wave solutions of problem (1),

(2). The solution of equation (3) is sought in the form of traveling wave u = 0(y),

y = ot + x, where the function 6(y) is periodic with period 27. We arrive at the
equation
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do d?6 -
ad—y =iwpb +¢ [(7 + lé)d—yz + (a+ zﬂ)@] + (do + ic)620.

do
By the change of variables i 01, this equation is reduced to the following system:
Y
db

do
- 01, o =iwel +¢e [(’y + z&)d—yl + (a+ 2'6)9} + (do + ico)6?.

The periodic solution of problem (1), (2) takes the form
uy = Verpcos(xn ()t +nx), uz = er,sin(xn(e)t +nz), neZ  (4)

where 7, = \/(a — n27) |do| =1, Xn(g) = wo + B + ecor? — eon?, n € Z.

The following statement is true:

Theorem 1. Let wy >0, a > 0, v > 0, dy < 0 and let the inequality o > yn>
be true for some integer n. Then there exists g > 0 such that, for 0 < € < &y,
problem (1), (2) has solutions (4) periodic in t.

The problems of existence and stability of traveling waves in the parabolic system
with retarded argument and weak diffusion are investigated.
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