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The concentration of chemical species in a well-stirred reactor obeys approximately a system of first-order nonlinear

ordinary differential equations with rate functions given by the principle of mass-action kinetics. Presented will be

necessary and sufficient conditions for the existence of equilibrium points in such a system, which complement the results

obtained by Horn, Jackson and Feinberg and clarify the relation between chemical network topology and its dynamics.

In particular, it will be shown that if the network has appropriate topological properties the existence of an equilibrium

point is guaranteed regardless of the value of rate constants in the equation. Applications to genetic network dynamics

will be discussed. (Received September 14, 2004)
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