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Abstra
t. This do
ument 
ontains a brief des
ription of our 
ollaborative resear
h

proje
t whi
h is submitted to the Fren
h�Romanian GDRI.
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Resear
h 
ontext

During our previous proje
t �nan
ed by LEA Math-Mode in 2015/2016 (the last year

of LEA fun
tioning) we performed a uni�ed pro
edure to derive and to study the travel-

ling wave solutions to several two-
omponent systems modelling shallow water waves: the

Green-Naghdi system, the integrable two-
omponent Camassa-Holm equations and a new

two-
omponent system [2℄ of Green-Naghdi type. In parti
ular, we were interested in soli-

tary and 
noidal-type solutions, as two most important 
lasses of travelling waves that one

en
ounters in appli
ations. We provided a 
omplete phase-plane analysis of all possible

travelling wave solutions whi
h may arise in the models above. In parti
ular, we showed

the existen
e of new type of solutions. Our work was published in Journal of Di�erential

Equations in 2016 [1℄.

∗
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Figure 1. Sket
h of the �uid domain along with the internal �ow stru
ture.
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In the present proposal we would like to extend our analysis to a more general situa-

tion of water waves over a ba
kground 
urrent. Mathemati
ally it 
orresponds to model

water waves with 
onstant vorti
ity. The sket
h of the �uid domain is shown in Fig-

ure 1. Namely, we would like to 
onsider the following three models for su
h waves: two-


omponent Camassa-Holm equations with 
onstant vorti
ity, Zakharov-It	o system and

Kaup-Boussinesq system. The goal is to produ
e a similar 
lassi�
ation to that published

in [1℄ for waves without 
urrent. We plan to use the methods of the phase plane analysis

for ODEs des
ribing the travelling wave solutions. We also intend to investigate further

the nonlinear phenomena related to the dynami
s of the travelling waves with 
onstant

vorti
ity, for example, by numeri
al methods as in [5℄.

Proje
t budget

We would like to ask the GDRI to 
over the fees related to mutual visits of parti
ipants

to Fran
e and to Romania respe
tively:

D. Iones
u-Kruse: One round trip from Bu
harest (Romania) to Chambéry (Fran
e) and

a 
ontinuous stay at LAMA UMR 5127 during one week in 2018

D. Dutykh: Two round trips from Chambéry (Fran
e) to Bu
harest (Romania) and a
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