
SOME ADVANCES IN FULLY COUPLED AVERAGING FORDYNAMICAL SYSTEMSYURI KIFERINSTITUTE OF MATHEMATICSHEBREW UNIVERSITYJERUSALEM, ISRAELAbstra
t. The averaging setup arises in the study of perturbations of dy-nami
al systems with 
onstants of motion whi
h give rise to a 
ombination ofa fast and slow motion. Su
h problems emerged �rst in 
elestial me
hani
sand they lead to 
ompli
ated multis
ale equations. The averaging prin
iplesuggests to simplify the situation by averaging parameters of the slow motionalong the fast one. In the most natural from a physi
al point of view fully
oupled setup when both the fast and the slow motions depend on ea
h otherthis prin
iple not always works and when it does the approximation is validonly in some averaged with respe
t to initial 
onditions sense. In the 
lassi
alframework of perturbations of integrable Hamiltonian systems diÆ
ulties withthe averaging prin
iple are known to be related to passage through resonan
es.More re
ently, perturbations of families of hyperboli
 and expanding dynam-i
al systems were studied within the averaging framework. Here fast motionsturn out to be slowly 
hanging 
haoti
 systems and new results 
on
erningthe probabilisti
 
hara
ter of the averaging errors 
ome into the pi
ture. A
-
ording to the physi
ist K.Hasselmann su
h type of results may des
ribe (atleast, phenomenologi
ally) 
limate{weather intera
tions with 
limate viewedas a slow and weather as a fast 
haoti
 motion. The dis
rete time setup leadsto di�eren
e equations and it provides a wealth of expli
it but nontrivial ex-amples 
onsidering, for instan
e, perturbations of simple families of expandingtransformations where 
omputer simulations are easy to do but there are stillunanswered questions.
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