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Finite-difference analysis of the traveling wave in bacterial colony formation
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ABSTRACT. Pattern formation of bacterial colony can be described by the hydrodynamic type equations including
reaction, diffusion, and advection terms, i.e., the Keller-Segel type equations. The growth or invasion of the bacterial
colony is characterized by traveling waves in the Keller-Segel model, where the waves are driven by the coupling of the
reaction (i.e., proliferation) and diffusion of bacteria. In this study, we construct a Cubic Interpolated Profile(CIP) scheme
to the one-dimensional Keller-Segel equation and investigate the efficiency and accuracy in the traveling wave problem.
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Fig. 1 Traveling wave of the population desnity p in a flux-limited
Keller-Segel equation.!’) The snapshots of the wave profile at different
time steps are shown.
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