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ABSTRACT

Semi-Lagrangian (SL) schemes have emerged as a powerful class of numerical methods for
solving partial differential equations (PDEs) in various applied mathematics contexts. These
schemes combine the advantages of Lagrangian and Eulerian approaches, offering stability for
large time steps and efficiency in handling advection-dominated problems. This minisymposium
aims to bring together researchers working on theoretical developments, computational
techniques, and applications of SL methods across different scientific and engineering
disciplines.

In this mini-symposium we will present recent advances in SL methods for PDEs, including
novel formulations and stability analyses, and some applications contextes in fluid dynamics,
meteorology, plasma physics, or other fields. An objective of this proposal is to foster

collaborations between numerical analysts and applied scientists to further develop and refine
SL techniques.

Some topics of interest are:
High-order or structure-preserving SL methods.
SL methods for Hamilton-Jacobi equations, optimal control and Mean Field Games.
Parallel, GPU-accelerated or Al enhanced implementations of SL techniques.
Applications of SL schemes in geophysical flows, plasma simulations, and beyond.
This minisymposium will provide a platform for researchers to exchange ideas, present
innovative work, and discuss future directions in the development of SL schemes for PDEs in
applied mathematics.

REFERENCES

[1] Falcone, M., & Ferretti, R. (2013). Semi-Lagrangian Approximation Schemes for Linear and
Hamilton-Jacobi Equations. Society for Industrial and Applied Mathematics (STAM).

[2] Staniforth, A., & CO6té, J. (1991). Semi-Lagrangian Integration Schemes for Atmospheric
Models: A Review. Monthly Weather Review, 119(9), 2206-2223.



