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Abstract

Chemotaxis is one of the most fundamental cellular physiological responses, which helps organisms
to seek nutrients and avoid harmful substances. Keller and Segel first proposed a chemotaxis model
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composed of two parabolic partial differential equations to describe the phenomenon of aggregation
of bacterial populations caused by bacterial chemotaxis, which was used to characterize the chem-
otactic behavior of Dictyostelium discoideum. This paper investigates the initial value problem of par-
abolic-elliptic and parabolic-parabolic chemotaxis models with matrix value sensitivity, and proves
the existence of global solutions for the corresponding initial value problems through spatio-tem-
poral estimation under the condition that the initial mass of the cell is appropriately small. In addi-
tion, this article also proves that when the ratio of cell diffusigon function to signal diffusion func-
tion approaches zero, the solution of the parabolic-parabolic chemotaxis model will converge to the
corresponding solution of the parabolic-elliptic chemotaxis model.
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