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1-Summary

In recent years, large groups of specialists have tended to study approximate solutions to different

types of problems, due to the difficulty of solving them (or even the impossibility), in particular non-

linear problems.

In our study, we will be interested in certain disturbed problems resulting from the modeling of different

physical phenomena.

We will study these approximate solutions from several different methods, then compare them to a few

and find the best approximation. We will also try to compare them numerically.

So the questions which arise essentially are on the one hand on the validity of such an approximate

solution (in order to have a realistic representation of the modeled phenomenon), and on the other hand

on the order and the estimation of the error of approximation of the exact solution (to guarantee the best

possible accuracy).

2-Keywords

Perturbations, asymptotic analysis, analytical approximation, integral and fractional derivative, dif-
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3-Thesis plan

As a first step, the candidate must conduct a bibliographic study, which will allow her to have a

sufficient view of the methods and techniques of (non linear) analysis in this area of research.

Then, she would be interested in studying and comparing the approximate solutions of these differential

systems according to the methods used.

In a next step, we will apply the same idea to some differential equations with delay systems and / or

partial differential equations, and will also deal with some fractional differential equations.
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