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Vázlat

In two earlier papers, G. Craciun and M. Feinberg developed means to determine whether the isothermal homogenous continuous flow stirred tank reactors (CFSTR) taken with mass-action kinetics, have the capacity to exhibit more than one steady state. This was done, by examining, whether with proper parameters, the corresponding isothermal mass-action differential equations has more than one rest points.
In this paper, they are considering reactions, that are somewhat different from CFSTR, namely they contain enzymes that are not leaving the tank. This is a model for reactions inside a cell, where smaller molecules can diffuse trough the boundaries, while larger molecules cannot.  They assume, that the mixture inside the cell remains spatially homogenous, and that the reaction take place in a time-invariant ambient medium, and that in the medium, the concentrations of the species are maintained at fixed values. Physically this model is similar to CFSTR, but mathematically, the resulting differential equations are substantively different.
In the case of the CFSTR, the question was, whether the system of polynomial equations obtained by setting the derivatives to zero, had multiple positive solutions.  However, in the `entrapped enzyme’ model, the resulting system of polynomial equations becomes redundant. This however, is to be expected on physical grounds. Their aim now, is to examine whether, with proper parameters, the network develops more than one equilibria.
My goal will be to write a program in Mathematica, that will be able to determine the answer to the aforementioned question, using the theorems developed by G. Craciun, and M. Feinberg, published in this paper.
