Homoclinic trajectories of non-autonomous maps
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For time-dependent dynamical systems of the form

Tpy1 = fn('rn)7 ne Z? (1)

homoclinic trajectories are the non-autonomous analog of homoclinic orbits from
the autonomous world, cf. [1]. More precisely, two trajectories (x,)nez, (Yn)nez Of
(1) are called homoclinic to each other, if

i, — g = 0.

Two boundary value problems are introduced, the solution of which yield finite
approximations of these trajectories. Under certain hyperbolicity assumptions,
we prove existence, uniqueness and error estimates.

Extending these ideas, we also propose adequate notions for heteroclinic orbits
in non-autonomous systems, see [2].

The resulting algorithms and error estimates are illustrated by an example.
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