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This work deals with dynamical analysis of a bioreactor distributed parameter model. The dy-
namical modeling is based on mass balance principles and leads to a system of two autonomous
partial differential equations. After a linear transformation, we prove that this system is equiv-
alent to an asymptotically autonomous semilinear parabolic equation. We obtain a convergence
result for solutions of the nonautonomous equation to equilibrium solutions of its limit au-
tonomous equation. In addition, the existence of multiple equilibrium solutions is analyzed.
We prove that, if the nonlinear term is in the class of non-monotone functions, the system can
have one or multiple equilibrium profiles according to the diffusion coefficient and the superficial
flow velocity. Numerical simulations illustrate the bifurcation phenomena of the system. The
stability analysis of such equilibria proves that in the non-degenerate case, they are alterna-
tively stable, unstable, stable, etc. The material presented in this talk is based on the following
articles:

[1] Dramé, A., “A semilinear parabolic boundary-value problem in bioreactors theory,” Elec-
tronic Journal of Differential Equations, Volume 2004, Number 129, 2004, pp. 1-13.

[2] Dramé, A., C. Lobry, J. Harmand, A. Rapaport, and F. Mazenc, “Multi-stability of equi-
librium profiles in plug flow bioreactors,” preprint submitted in 2006.
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