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Rectifiable oscillations in ordinary differential
equations.

Part 1: motivation for a study
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Abstract. A new kind of geometric oscillations near x = 0 of all solu-
tions y(x) of the second-order linear differential equations has been recently
introduced in the works by Mervan Pasi¢ and James S. W. Wong published
in 2007 year. Besides the infinitely many zeros of y(z) near x = 0, this kind
of oscillations gives the information on the finite and infinite length of the
graph G(y) of y(z): if the length of G(y) is finite (resp. infinite), then it is
said that y(x) is rectifiable (resp. unrectifiable) oscillatory near x = 0. In
this lecture, we explain why this kind of oscillations are introduced and where
one can find it in the nature? For a good understanding of this lecture, only
an elementary knowledge from the Mathematical analysis of real functions
are proposed.
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Part 2: methods used in the proofs
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Abstract. As a continuation of the first part, in this second part we
present two kinds of auxiliary results: the first one contains two geometric
lemmas saying one the rectifiability and unrectifiability of curves in R? and
the second one is the precise asymptotics near x = 0 for all solutions of
second-order differential equations. By a lucky combination of previous two
kind of results, we obtain an original method for proving the rectifiable and
unrectifiable oscillations near = 0 of the main equation. It is presumed
some knowledge about the absolute continuous functions and the functions
of bounded variation on finite interval, as well as some results from the
asymptotic theory of linear ordinary differential equations.






Rectifiable oscillations in ordinary differential
equations.

Part 3: generalizations to more abstract
second-order differential equations

Mervan Pasi¢
Department of Applied Mathematics, FER, Zagreb, Croatia

- 24.05.2011. and 27.05.2011., from 14:30h to 16:00h -

Laboratoire de Mathématique, Université de Poitiers, France

Abstract. In this final part, we show a few ways how the basic results on
the rectifiability oscillations near z = 0 of Euler type equation ¢’ +A Az~ %y = 0
can be generalized to more general class of second-order differential equations
as follows: y"” 4+ f(z)y = 0 where f(z) satisfies the Hartman-Wintner type
conditions (results by M. K. Kwong, M. Pasi¢ and J. S. W. Wong - 2008),
half-linear equation (|y/'|P~2y')'+ f(x)|y|P~*y = 0 (results by M. Pasi¢ and J. S.
W. Wong - 2009), self-adjont equation (p(x)y") +¢(x)y = 0 as well as damped
equation y"” + g(z)y’ + f(x)y = 0 (results by M. Pagi¢ and S. Tanaka - 2011),
radial case for the Laplacian and p-Laplacian equations in Q C RY (results
in preparation by Y. Naito, M. Pasi¢ and H. Usami) and two-dimensional dif-
ferential systems with variable coefficients x'(t) = A(t)x(t) where the notion
of rectifiable oscillations is replaced by the rectifiable attractivity (results in
preparation by PhD student S. Mili¢i¢ and M. Pasié).





