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Abstract In this paper the existence of the compact global attractor and. inertial

manifolds for regeneration of severed hmb equation are proved.
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1. Introduction

The theory of inertial manifolds for nonlinear evolutionary equations has been es-
tablished in [1]. It is showed that if a dissipative partial differential equation has a
compact global attractor A with finite Hausdorff and Fractal dimensions, then it pos-
sesses a finite dimensional inertial manifold under the certain conditions, in this case
partial differential equation can be reduced to ordinary differential equation on inertial
manifold.

In this paper we investigate a partial differential equation which is given in the
problem of regeneration of an animal in biology [2], we call it regeneration of severed
limb equation, this equation is a reaction-diffusion equation of complex value function,
we can write it as a reaction-diffusion equations of real functions. In Sections 2, 3 we
show that the equation possesses a compact global attractor A with finite Hausdorff
and Fractal dimensions. In Section 4 the existence of the inertial manifold is proved,
when 7 = 1 more explicit dimensions estimates are given. The useful results are offered

for biologist.
2. Global Attractor

We investigate the following equation:

aa—: — An = au— Blul*y, «>0, >0 (2.1)

where w = 41 + wgi, i = +/—1, (2.1) can be written as
% — Ay = auy — B3 +ud)n (2.2)1
%ﬂ — Aug = cus — Buf +ud)us (2.2)2
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the nitial datum 1s
up(z,0) = uiplz), walz,0) = uanlx) (2.3)o

Let ¢ € 2 C R™ be an open bounded region with bound I and boundary conditions
are

=10 onl, i=12 (2.3
Juy

Bl S 2.
5 0 onrl (2.3)2

7 = (0, L)", u; are periodic functions (2.3)3

Let LP($2) be Banach space and H*{17) be Sobolev space. The scalar product
and norm on L*(#2) will be (,-) and | - |, the norm on HI(2) is written by [u] =

= | du
(X5

2y 3 e
) . For simplicity, let

EP(0R) = LP(R) x LP(R), H=L}R)x L} Q)
HI(Q) x Hj(R), n=1

V=< HY(2)x H(R), p=2
HYQ) x HY(2), p=3

Proposition 2.1 For {uig,uz} € H, there exists a unique solution {ur,up} of
(2.2), (2.3)q, (2.3),, it sotisfies

{ug,upt € C(IR*, H)
{uy,up} € L*(0,T; V)N L0, T; IL*#(R)), T >0

The mapping {u1p, w20} — {u1(t),u2(?)} is continuous on H and defines a semigroup
{s()}-

Proof We can apply the Galerkin procedure as [5], here it is omitted.

We will first prove the existence of the global attractor. Multiply (2.2)1 by u1,
(2.2)2 by ug, integrate over {2, we obtain

1 djuy |? ' 2. .2y 2
9 4 e {&unm] = ﬂ{ﬂlnuij —f .5{““1 + upJujds
1 tlz o (2.4)
= E‘ — (Aug, uz) = elug, uz) — f Buf + u3)upds
2

by Young's inequality,
f vide < an vide 4+ G
7 n

' we obtain
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[ur ()1 + [ua(®)]* < [[ua ()" + lua(0)[*Jexp(—26¢) + 5=

[1 — exp(—24t)] (2.5)




