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• Networks (synchronization)



Equation 1

with Neuman Boundary conditions



Remark In comparison with classical works of 

(for example M. Marion, R. Temam…), note 

that second equation of (1) has no 

dissipative term –δv.

Also, 0 belongs to the closure of 

eigenvalues of the linearized operator.

This brings some technical difficulties.





Global Stability





Diffusionless ODE Equation 



Cascade of Hopf Bifurcations 



A positively stable invariant set 



Local Stability

BA, Qualitative Analysis of Reaction-Diffusion Systems in Neuroscience context. 

https://arxiv.org/abs/1903.05754

https://arxiv.org/abs/1903.05754


Equation 3



Patterns



Invariant manifold



BA, M.A. Aziz-Alaoui, Acta Biotheoretica, (2016)



c=-1.5 c=0



Is  system (4) able to generate oscillatory signal
and to propagate it?

Idea: Oscillatory signal initiates at some point and 
propagates throughout excitatory tissue 
thanks to diffusion



We consider c(x) such that:
• c(x)=0 for x close to the center (oscillatory 
dynamics for the ODE)
• c(x)=𝒄𝟎<-1 otherwise  (excitatory dynamics 
for the ODE)
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BA, IJBC, (2016)





2d

BA, J-P Francoise, PRSTA, (2009)
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Networks of FHN RD systems
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Networks 

BA, M.A. Aziz-Alaoui, V.L.E. Phan, IMA JAM, (2019)

BA, M.A. Aziz-Alaoui, ESAIM Proc, (2013)

BA, M.A. Aziz-Alaoui, CAMWA, (2012)
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