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Abstract

The pullback attractor of a non-autonomous random dynamical system is a time-indexed family of random sets,
typically having the form {2(;(-) }+er with each 21;(-) a random set. This paper is concerned with the nature of
such time-dependence. It is shown that the upper semi-continuity of the mapping ¢ — 2(;(w) for each w fixed
has an equivalence relationship with the uniform compactness of the local union Uge 2 (w), where I C R
is compact. Applied to a semi-linear degenerate parabolic equation with additive noise and a wave equation
with multiplicative noise we show that, in order to prove the above locally uniform compactness and upper
semi-continuity, no additional conditions are required, in which sense the two properties appear to be general
properties satisfied by a large number of real models.

Keywords: Random attractor, upper semi-continuity, local compactness, degenerate parabolic equation, wave
equation.
2000 MSC: 35B40, 35B41, 37L.30.

Contents
1 Introduction 2
2 Preliminaries: pullback attractors for non-autonomous random dynamical systems 3
3 Locally uniform compactness and upper semi-continuity in time 4
4 Parabolic example: degenerate parabolic equation with additive white noise 7
4.1 Functional spaces and preliminary results . . . . . . . . . ... ... oo 8
4.2 NRDS generated by the SDPE . . . . . . . .. . ... 9
4.3 Jointcontinuity of the NRDS . . . . . . . . .. 10
4.4 Uniform estimates of solutions . . . . . . . . . . ... L 11
4.5 Thepullback attractor . . . . . . . . . . . . L e e e 14
4.5.1 Existence and construction . . . . . . .. ..o Lol e e e e e 14
4.5.2  Locally uniform compactness and upper semi-continuity along the time axis . . . . . 15
5 Hyperbolic example: wave equation with multiplicative white noise 15
5.1 Existence of the pullback attractor . . . . . . .. .. ... ... L 17

Email address: h.cui@outlook.com, kloeden@math.uni-frankfurt.de, wufuke@hust.edu.cn (Hongyong
Cui, Peter E. Kloeden and Fuke Wu* )
* Corresponding author.

Preprint submitted to Physica D March 15, 2018



Download English Version:

https://daneshyari.com/en/article/8256218

Download Persian Version:

https://daneshyari.com/article/8256218

Daneshyari.com


https://daneshyari.com/en/article/8256218
https://daneshyari.com/article/8256218
https://daneshyari.com

