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	INTERNSHIP DESCRIPTION

	Domain :

Title :
	mATHEMATIQUES APPLIQUEES.
Geometric discretisation method for hyperbolic PDEs, and link with the Finite Volume Method (FVM) for conservation laws.

	Fields: Port-Hamiltonian Systems (pHs), systems of conservation laws, distributed-parameter systems

(DPS), geometric discretization, finite volume methods (FVM).

The research will take place within the Applied Mathematics team of the Department of Complex

Systems Engineering, (DISC 2) and will benefit from the stimulating environment of ISAE. The

student will be welcomed in a research team composed of 7 permanent staff: Ghislain Haine,

Michel Salaün, Xavier Vasseur, Youssef Diouane, Denis Matignon, Valérie Budinger

and Daniel Alazard. The internship, funded by ISAE, is in strong connection with the ANR project on Interconnected infinite-dimensional systems for heterogeneous media, INFIDHEM (a follow-up project to HAMECMOPSYS 3), which also involves the laboratories FEMTO-ST (UMR CNRS 6174, Besançon), the LAGEP (UMR CNRS 5007, Lyon), together with 3 German Universities funded by the Deutsche

Forschungsgemeinschaft DFG; a Ph.D. thesis will be available directly after the internship.

The net salary will be around 550 Euros per month. Speaking French is not compulsory.
Research activities

The modeling of physical systems based on the representation of intrinsic energy exchanges between

different energetic domains allows a modular description of their (even complex) dynamic behaviour.

In this context, the port-Hamiltonian framework represents a powerful modeling and control tool,

see e.g. [10, 3, 5]. Port Hamiltonian systems are an ideal framework for the compositional modeling

of finite- and inffinite-dimensional physical systems, which might lead to high-order control systems,

see e.g. [7]. Different structure-preserving reduction methods have been suggested for linear Port

Hamiltonian systems, see e.g. [4, 9].

More recently, a family of finite-dimensional approximate models has been proposed which pre-

serves the port-Hamiltonian structure of a class of open systems of conservation laws, [6]. The approach is based on conservative generalized leapfrog schemes with given consistency orders in terms of their stencil. The finite volume perspective its naturally to the formulation of the conservation laws on staggered grids, see [8].

In this internship, the student will first study the seminal paper [6] and references therein, make

some observations and comparisons on current structure-preserving discretization methods, test a

frequently used benchmark example, the Shallow Water Equation (also called Saint-Venant PDE),

in order to highlight some of the method's properties and differences to existing structure-preserving

schemes. In a second stage, the method will be extended to 2D PDEs, with application to the 2D

Saint Venant PDE. Finally numerical simulations will be compared to reference solutions and/or

experimental data available at ISAE, see e.g. [1, 2].



	Application: please send us by email a curriculum vitae.
Application deadline: February 15th, 2017
Location: ISAE 1, Campus SUPAERO (Toulouse, France) ;Duration: 5 months, starting March or April, 2017

	100 %
	Theoretical Research
	100 %
	Applied Research
	100 %
	Experimental Research

	Possibility to go on a Ph.D.:
	· o Yes
	o No

	APPLICANT PROFILE

	Knowledge and required level: last year of engineering school or second year of master of research in applied mathematics.
Keywords :Hamiltonian System with Interaction Ports, Conservation Law System, Distributed Parameter System.



Applications should be sent by e-mail to the supervisor.
