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Abstract

We consider one parameter families of vector fields depending on a parasmeterh that
for e =0 the system becomes a rotation Rf x R" around{0} x R" and such that foe >0
the origin is a hyperbolic singular point of saddle type with, say, attraction in the rotation plane
and expansion in the complementary space. We look for a local subcenter invariant manifold
extending the stable manifolds to=0. Afterwards the analogous case for maps is considered.
In contrast with the previous case the arithmetic properties of the angle of rotation play an
important role.
© 2005 Elsevier Inc. All rights reserved.
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1. Introduction and statement of the main results

First we consider one-parameter families of vector fieldsR3A” such that, for a
value of the parameter, the system becom@s20/0x1+ fx10/0x2, with f # 0, where
x = (x1, x2) denote coordinates oR?; let z denote coordinates oR”.
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More concretely, we study families of vector fields defined in some neighbourhood
of the origin by differential equations of the following form:

x] = —PBxz+ e(ar1x1 + a1px2 + a1z 2) + e O (| (x1, x2, 2)|) + O(£?),
Bx1 + e(az1x1 + azoxz + azz - 2) + e O (|(x1, x2, 2)|2) + 0(e?), (1)
7 = e(az1-x1+azz-x2 +azz-2) +0(|(x1, x2, 2)|%) + O(e?),

Xe: q x5

wheree >0 is a real parameter. We have used the following notatior i§ a linear
map andv is a vector,a - v denotes the image of. In the variablesx = x1 + ixp,
X =x1 —ixz Eq. 1) becomes

x' = ifx + e(b11x + b12x + b13- 2)
Xe: { ¥ = —ipx + e(brox + b1k + b13- 2) > +e0(. 2.2+ 06, ()
7 = £(b31-x+l;31~f+a33'2)

whereby; = (a11+iazi—iaip+az?) /2, b1o = (a11+iazi+iaip—azp) /2, b1z = aiz+iazs
andbz1 = (as1—iazp)/2. Sincef # 0, we can simplify the linear terms by the change
of variables(x, x, z) — (u, u, w) defined by

<

=x+ 8%([712)? + b13- 2),
= complex conjugate of the first line 3

|

w = z+8%(—b31~x+531-i).

It is then calculated that

u' = ifu+ ebiu
i@ = —ifii + ebiyi > T e0((u, i, w)|?) + O(£2). (4)

w' = gazz-w

Note that theO(s?) terms may contain constant and linear terms(inii, w). This
kind of families shows up in the unfolding of the Hopf-zero singularity: fg&] for
motivation, history and description of the problem. One is interested in the case when
Rebi1 < 0 (that is: a1 + az2 < 0) and when all eigenvalues ef;3 have positive
real part. In this case, foe > 0, the system is, roughly speaking, contracting in
the (x1, xp)-direction and expanding in the-direction. The conditions above imply,
using the implicit function theorem, that there is a hyperbolic singular ppint=
(Xe, Xe, 2e) = (O(£2), O(¢?), O(e)) with an unstable manifoldV? of dimension two
and a stable manifoldV} of dimensionn. For the invariant manifold theory see, for
instance, [10]. We make a translation in such a way that 0 becomes the origin.
We can express these invariant manifolds locally as invariant graphs.

The analogous setting for maps consists of families of diffeomorphisms that behave
as time one maps of equations of the form (2). More precisely, diffeomorphisms of



Download English Version:

https://daneshyari.com/en/article/9501657

Download Persian Version:

https://daneshyari.com/article/9501657

Daneshyari.com


https://daneshyari.com/en/article/9501657
https://daneshyari.com/article/9501657
https://daneshyari.com

