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Consider a parabolic system [1–6]

∂u

∂t
= εD

∂2u

∂x2
+A0u+ εA1u+ F (u, u) (1)

with periodic condition

u(t, x+ 2π) = u(t, x).

where ε is a small positive parameter, u ∈ Rn, D = diag(d1, d2, ..., dn),
dk > 0 for 1 ≤ k ≤ n, A0 = diag(iω1, iω2, ..., iωn), ωk > 0 for 1 ≤ k ≤ n,
the function F (u, u) : R2n → R2n five times continuously differentiable
in u and u, F (0, 0) = 0, F (u, u) = O(|u|2 as |u| → 0.

Assume that the following condition A is satisfied:

p1ω1 + · · ·+ pnωn ̸= m при 0 < |p1|+ · · ·+ |pn| < 6,

where m, p1, . . . , pn are integer numbers.
We transform system (1) with the use of the substitution

u = v +
4∑

i=2

Wi(v, v), (2)

where W2, W3 and W4 are forms of the second, third, and fourth order,
respectively. Transformation (2) can be chosen so that the equation for
v take the form

∂v

∂t
= εD

∂2v

∂x2
+A0v + εA1v +G(v, v)v + V (v, v), (3)

where G(v, v) is a diagonal matrix with elements gk(v, v) =

n∑
j=1

akjvjvj ,

1 ≤ k ≤ n, on the diagonal, V (v, v) = O(|v|5) as |v| → 0. For ε = 0 we
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obtain a system of ordinary differential equations. Let us assume that the
zero solution of (3) for ε = 0 and V (v, v) ≡ 0 is asymptotically stable.

Let the inequality

ξk > dkm
2, m ∈ Z, 1 ≤ k ≤ n,

be satisfied and the solution of the system

ε
[
ξk − dkm

2
]
+

n∑
j=1

bkj(ε)r
2
j = 0, 1 ≤ k ≤ n,

exist. Here ξk = Re µk, µk are the diagonal elements of matrix A1,
bkj = Re akj . We study existence and stability of an arbitrarily large
finite number of tori.
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