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Abstract
We present the numerical approximation to reaction-diffusion-chemotaxis systems because of its significance on biological and chemistry pattern formation problems. It also has intrinsic merit as a non-linear parabolic model that admits highly nonlinear reaction terms and requires long term observations that pose challenges to conventional numerical methods. Along with the implementation of the method of lines, implicit or semi-implicit schemes are typical time stepping solvers to reduce the effect on time step constrains due to the stability condition. However, these two schemes are usually difficult to employ. In this talk, we propose a fully explicit discretization combined with a variable optimal time stepping strategy for solving reaction-diffusion-chemotaxis systems. Instead of relying on empirical approaches to control the time step size, variable time step sizes are given explicitly. Yet, theorems about stability and convergence of the algorithm are provided in analysizing robustness and efficiency. Simulation results show that the optimal time integrator improve the computational efficiency for the test problem considered.
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