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Abstract

In this paper, we study a class of three-dimensional chemotaxis-Stokes equations with fluid
coupling, which describes the phenomenon of chemotaxis in the fluid environment. Numerous bi-
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ological experimental observations have shown that both the effect of gravity on bacterial motility
and the interaction of chemotaxis itself on the fluid should be placed in the equations for simulta-
neous consideration in the chemotaxis fluid model. In this paper, we will establish a prior estimate
of the solution of the regularization problem under the condition of a >0 by using the method of
weight function, in order to prepare for the further study of the qualitative theory of the solution.
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n,+u-Vn= An—V-(nVc),

¢, +u-Ve=Ac—nc,

u, +k(u-V)u=Au+VP+nVo,
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n(x,O): 7, (x),c(x,O):co (x),u(x,O):uo (x), xeQ,
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NI, SRR £ (0,1), & (p, )(56(0,1)) c Gy (Q) BIHRA0< p, <1HI—FIbrHERIKTEREL 2 & — 0,
P, BRWSIT 1, B XS, (x,n,¢)=p, (x) z, (n)-S(x,n,¢),(x,n,c) € Qx(0,00)x(0,00) , EIK, FEXIHLF
LA, =0,

FATHE R P& LU IE AL )

n, +u,-Vn,=An, —V~(n£S‘9 (x,ng,cg)-Vc€)+V-(ngV¢), xeQ,t>0,

¢, tu,-Ve,=Ac, —n.c,, xeQ,t>0,

u, +VP =Au, —nVg+n,sS,(x,n,,c,)Ve,, xeQ,t>0, )
V-u, =0, xeQ,t>0,

Vn,-v=Ve, - v=0,u, =0, xeo,t>0,

n, (x,0)=ny(x),c, (x,0)=c,(x),u, (x,0)=u,(x),xeQ xeQ,
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