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THE GENESIS:



The main finding:



Our (first) work with JGC:



The target geometry:



GOVERNING EQUATIONS (2D):



GOVERNING EQUATIONS (1D):

Continuity argument:

At discrete level?
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Derivation of "Kirchoff" law:



Numerical methods:

P2 elements, triangular mesh, FreeFem++Centered finite differences
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ENERGY
CONSERVATION
IN FEM:

But why?



Simulations



ENERGY OF A KINK
In the sine-Gordon equation

CRITICAL VELOCITY:
Based on the energy conservation principle
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CRITICAL VELOCITY ESTIMATION
BASED ON THEORY AND NUMERICAL SIMULATIONS
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COMPARISON 1D/2D MODELS:
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BREATHER
COMPARISON WITH
ANALYTICAL SOLUTION
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THE NEXT STEP:



Simulations
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GOOD NEWS:
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BAD NEWS:



VECTORIAL

NSWE are multi-
component comparing
to the sine-Gordon

Possible reasons:
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NON-INTEGRABLE

No Lax pair exists for
NSWE. Thus, only a finite
number of conserved
current

DISCONTINUOUS
SOLUTIONS

Solutions will evolve in
general into a shock-
wave in finite time

NON-UNICITY 
(IN 2D)

In certain situations the
weak solutions are
known to be non-unique
in NSWE and in
isentropic Euler
equations



A FEW WORDS ON THE LAST POINT:



Some awkward questions:
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How to define weak solutions in 2D (and
3D, ...) to recover their unicity?

What do we compute in our multi-D
simulations?

What about other nonlinear PDEs?

We don't have to answer today!



Thank you very much
for your attention!



THANK YOU VERY
MUCH, JEAN-GUY!
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If you have any further questions:
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Denys.Dutykh@gmail.com


