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Ov = Av + f(u,v), z e t>0,

Ow = Aw + g(u,w), ref, t>0, (0.1)
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u(z,0) = up(z),v(z,0) = vo(z), w(x,0) = w(z), x €,
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Abstract

In this paper, we consider the following parabolic-parabolic-parabolic Chemotaxis

Model:
Ou=V-(Du)Vu) =V - (S(u)Vv)+ V- (R(u)Vw), ze€Q,t>0,
v = Av + f(u,v), e, t>0,
w = Aw + g(u, w), zeQ, t>0, (0.2)
o _aw_ rEd0, 150,
u(z,0) = up(z),v(x,0) = vo(z), w(x,0) = w(z), x € Q,

in a bounded convex domain 2 C R", n > 1 , with smooth boundary. Based on the
known results in the references, by analyzing the model, we obtain the local existence

of solutions for this kind of chemotaxis model under certain conditions.

Keywords

Chemotaxis, Keller-Segel Model, Local Existence

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. T4

Kellerf1SegelfE19704F /48 1 AL I & BUEUA AL (S 00 (1)), #1740 P20 B 1 B8 sy ok B2 1)
EE 5 R4, Ha s~

(1.1)

up = Au—xV - (uVv), ze€Q,t>0
vy = Av — v + u, xeQt>0.

XA (1.1) S AR B 0 # S AR MR AT S E AR AR R R, JF OB E) T 2 BT 5.
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NTHEFHTHASR (1.4) BRE, BADGCOH TAERITRENH. X FHLHE Keller-Segel

ey

{ ug =V - (D(u,v)Vu) = V- (S(u,v)Vv), € Q,t>0

v = Av + G(u,v), ret>0

e 2 AR R O T E R AR T2 R
R (1.2)%, WH G(u,v) = —v+u, BABATHEIT RS

vy = Av — v+ u, xeQt>0

{ uy =V - (D(u,v)Vu) = V- (S(u,v)Vv), z€Q,t>0

ZARGOLARE T ZHREER [2-5)-
ASCWETE T — AU LA - I th 2

Ou=V - (Du)Vu) =V - (S(u)Vv) + V- (R(u)Vw),
O = Av + f(u,v),

81&10 = Aw—i—g(u,w),
u _ Ov _ Ow _ 0

dv — v ov
u(z,0) = ug(x),v(x,0) = vo(z), w(x,0) = w(x),

(1.2)
(1.3)
x e Q,t>0,
e Q,t>0,
e Q,t>0, (1.4)
x €00t >0,
r €,

K QMR (n> 1) FRE SRR, Jit D, § Al R T [0,00) LHUERIB S, JUEA 5
7E (0, 00), [0,00) 1 (0,00) L, u(a, t) FoRMALEHLE, v(x, ¢) F w(e, t) 58 BFF TG FIfL2E

FE IR
2. £HIEE

REREL D(s),S(s), R(s) 2 WK 2%AF:
(ADfBED, S FR /2

D e C%([0,))
S € C?([0,00)) (2.1)
R € C?([0,0)).
Hrh DR IER), SMRAZAEF K H.S(0) = 0, R(0) = 0.
(A2)7‘Fﬂﬁé‘%4¢uo, Vo, woﬁ%ﬂu?ﬁi&
up € Whe(Q) wup>0
Vg € Wl’oo(Q) vg >0 (22)
Wo € Wl’oo(Q) wo > 0.
ﬁ;EPUO,’Uo, ’UJ()%ILBEQV‘]
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3. R EAEEN

W TR A 5% SR [6-10]. 7ED, S, Rifi /2 (A1), Huo, v, wolli 2 (2.2) &4 T,
P BNZAE YA ) SRy B AFAE N, I 20 AT R R B AR IR

XE AT SCHR (1108 R 48(1.2) M RNERGE R S(1.4) » Hdf(u,0) = —v +u,
g(u, w) = —uw Hg(u,w) = —u+ w.

XFTAHRLE A f (u, v) = —v + ullg(u, w) = —uw, FATH

Ou=V - (Dw)Vu) = V- (S(u)Vv) + V- (R(u)Vw), zeQ,t>0,
0w =Av—v+u, xz e Q,t>0,
Ow = Aw — uw, xeQ,t>0, (3.1)

Gu—gv—9u_y, x €00t >0,
u(z,0) = ug(x),v(x,0) = vo(z), w(x,0) = wy(x), x € Q.

EIE 3.1 D, S, Riti /£ (A1), Hug,vo, woith £(2.2), 209 > n WIFTET hax € (0,00 F1 = HJE
71 R £

u € C%(Q x [0, Trmax)) NC* (2 % (0, Tinax))
v € C% (2 x [0, Tnax)) N C* (2 % (0, Thax)) N LS, ([0, Trnax) s WH7(2))
w € C°(Q x [0, Tinax)) N C* (2 x (0, Thnax)) N LS, ([0, Trnax) s WH7(€2))

loc

75 (w, 0, W) TEQ X (0, Taxe) T (3.1) B SAR, 7 HATAIRATAT LLEHE

Tnax = 00, B limsup (|[u(:, t)l|ze(@) + 00 ) lwio @) + [w(t)llwo)) = oo. (3.2)

t—Tmax

T 3.2 iﬁ(em)tzo HNQ ) Neumann # R, A\ > 0FR/"Neumannid &4 FQF—A [
F—AEFRHEE. AU TQ BIEEM,, -, My, EN1EE LI ER:

(DR < ¢ < p < oo, WAXFTHL > 04
et gy < M1 (14472670 ) e 1o,

AL, HXT B w € LYQ)TH L [, w = 0.

2)WHR1 < g < p < oo, WLKFTAL > 0w e LI(Q)A:

()2 < p < oo ALK AL > 0,w € WHP(Q) H:

HVetAwHLp(Q) < Mae™ M ||Vw|| 1 (e,
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()41 < p<p< oo, BAKFTHW € (C(Q)" t > 0F:
12V w0 < M (1 + t*%*%(5*%)> M fw]| Laga), (3.3)

WAL, B Tt > 0, HFeSVIAE —AME—#iE KLY (Q)BILP () KT, Hrpius
#2(3.3) 42 .
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