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∂tu = ∇ · (D(u)∇u)−∇ · (S(u)∇v) +∇ · (R(u)∇w), x ∈ Ω, t > 0,

∂tv = ∆v + f(u, v), x ∈ Ω, t > 0,

∂tw = ∆w + g(u,w), x ∈ Ω, t > 0,

∂u
∂ν

= ∂v
∂ν

= ∂w
∂ν

= 0, x ∈ ∂Ω, t > 0,

u(x, 0) = u0(x), v(x, 0) = v0(x), w(x, 0) = w0(x), x ∈ Ω,

(0.1)
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Abstract

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

Model: 

∂tu = ∇ · (D(u)∇u)−∇ · (S(u)∇v) +∇ · (R(u)∇w), x ∈ Ω, t > 0,

∂tv = ∆v + f(u, v), x ∈ Ω, t > 0,

∂tw = ∆w + g(u,w), x ∈ Ω, t > 0,

∂u
∂ν

= ∂v
∂ν

= ∂w
∂ν

= 0, x ∈ ∂Ω, t > 0,

u(x, 0) = u0(x), v(x, 0) = v0(x), w(x, 0) = w0(x), x ∈ Ω,

(0.2)

in a bounded convex domain Ω ⊂ Rn, 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.
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1. 0�

KellerÚSegel31970c0�
ªz�²;êÆ�.(ë� [1])§£ã
[�Åÿ��pßÝ�

zÆ&Òà8§Ù²;�ªz�.Xe{
ut = ∆u− χ∇ · (u∇v), x ∈ Ω, t > 0

vt = ∆v − v + u, x ∈ Ω, t > 0.
(1.1)
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�Ð/
)XÚ (1.4) �uÐ§·�é®kó�?1{�0�"éu[�5 Keller-Segel

ªz�. {
ut = ∇ · (D(u, v)∇u)−∇ · (S(u, v)∇v), x ∈ Ω, t > 0

vt = ∆v +G(u, v), x ∈ Ω, t > 0
(1.2)

3L���cp®Úå
IS	Æö�2�'5"

3XÚ (1.2)¥§XJ G(u, v) = −v + u§@o·�kXeXÚ{
ut = ∇ · (D(u, v)∇u)−∇ · (S(u, v)∇v), x ∈ Ω, t > 0

vt = ∆v − v + u, x ∈ Ω, t > 0
(1.3)

TXÚ®²��
2��'5(ë� [2–5])"

�©ïÄ
�a[�5�Ô-�Ô-�ÔªzXÚ

∂tu = ∇ · (D(u)∇u)−∇ · (S(u)∇v) +∇ · (R(u)∇w), x ∈ Ω, t > 0,

∂tv = ∆v + f(u, v), x ∈ Ω, t > 0,

∂tw = ∆w + g(u,w), x ∈ Ω, t > 0,

∂u
∂ν

= ∂v
∂ν

= ∂w
∂ν

= 0, x ∈ ∂Ω, t > 0,

u(x, 0) = u0(x), v(x, 0) = v0(x), w(x, 0) = w0(x), x ∈ Ω,

(1.4)

ùp Ω � Rn (n ≥ 1) ¥�k.1wà«�, Ù¥ D, S Ú R ´3 [0,∞) þ5½�¼ê, Ù�©O

3 (0,∞), [0,∞) Ú (0,∞) þ, u(x, t) L«[��Ý, v(x, t) Ú w(x, t) ©OL«zÆáÚÚzÆü

½�ßÝ.

2. ^��½

b½¼ê D(s), S(s), R(s) ÷vXe^�µ

(A1)b�D, S ÚR ÷v 
D ∈ C2([0,∞))

S ∈ C2([0,∞))

R ∈ C2([0,∞)).

(2.1)

Ù¥D´��,SÚR´�K��S(0) = 0, R(0) = 0.

(A2)Ð©^�u0, v0, w0÷v±eb�
u0 ∈W 1,∞(Ω) u0 ≥ 0

v0 ∈W 1,∞(Ω) v0 ≥ 0

w0 ∈W 1,∞(Ω) w0 ≥ 0.

(2.2)

Ù¥u0, v0, w0Ñ3ΩS.
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3. )�ÛÜ�35

ÏL©ÛT�.¿(Üë�©z [6–10].3D,S,R÷v(A1)§�u0, v0, w0÷v(2.2)�^�e,

·���T�.)�ÛÜ�35,¿�Ñ�*Ð5�Ä��ã.

ùp·�¦^©z [11]�XÚ(1.2) JÑ��{5?nXÚ(1.4) §Ù¥f(u, v) = −v + u,

g(u,w) = −uw ½g(u,w) = −u+ w.

éu�A�¯Kf(u, v) = −v + uÚg(u,w) = −uw§·�k

∂tu = ∇ · (D(u)∇u)−∇ · (S(u)∇v) +∇ · (R(u)∇w), x ∈ Ω, t > 0,

∂tv = ∆v − v + u, x ∈ Ω, t > 0,

∂tw = ∆w − uw, x ∈ Ω, t > 0,

∂u
∂ν

= ∂v
∂ν

= ∂w
∂ν

= 0, x ∈ ∂Ω, t > 0,

u(x, 0) = u0(x), v(x, 0) = v0(x), w(x, 0) = w0(x), x ∈ Ω.

(3.1)

½n 3.1 �D,S,R÷v(A1)§�u0, v0, w0÷v(2.2)§-ϑ > n,K�3Tmax ∈ (0,∞]Ún­�

K¼ê 
u ∈ C0 (Ω× [0, Tmax)) ∩ C2,1

(
Ω̄× (0, Tmax)

)
v ∈ C0 (Ω× [0, Tmax)) ∩ C2,1 (Ω× (0, Tmax)) ∩ L∞loc

(
[0, Tmax) ;W 1,ϑ(Ω)

)
w ∈ C0 (Ω× [0, Tmax)) ∩ C2,1 (Ω× (0, Tmax)) ∩ L∞loc

(
[0, Tmax) ;W 1,ϑ(Ω)

)
¦�(u, v, w)3Ω× (0, Tmax)¥´(3.1) ��;)§¿�¦�·��±ÀJ

Tmax =∞, ½ö lim sup
t→Tmax

(
‖u(·, t)‖Lx(Ω) + ‖v(·, t)‖W 1,ϑ(Ω) + ‖w(·, t)‖W 1,ϑ(Ω)

)
=∞. (3.2)

½n 3.2 �
(
et∆
)
t≥0
�Ω ¥�Neumann 9�+§λ1 > 0L«Neumann>.^�eΩ¥−∆ �

1��"A��.K�3=�6uΩ �~êM1, · · · ,M4§§�äk±e5�:

(1)XJ1 ≤ q ≤ p ≤ ∞,@oé¤kt > 0k:

∥∥et∆w
∥∥
Lp(Ω)

≤M1

(
1 + t−

n
2 ( 1

q−
1
p)
)

e−λ1t‖w‖La(Ω),

¤á§�é¤kw ∈ Lq(Ω)÷v
∫

Ω
w = 0.

(2)XJ1 ≤ q ≤ p ≤ ∞,@oé¤kt > 0,éz�w ∈ Lq(Ω)k:

∥∥∇et∆w
∥∥
Lp(Ω)

≤M2

(
1 + t−

1
2−

n
2 ( 1

q−
1
p)
)

e−λ1t‖w‖Lq(Ω),

(3)XJ2 ≤ p <∞,@oé¤kt > 0, w ∈W 1,p(Ω) k:

∥∥∇et∆w
∥∥
Lp(Ω)

≤M3e−λ1t‖∇w‖Lp(Ω),
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(4)-1 < p ≤ p <∞,@oé¤kw ∈ (C∞0 (Ω))
n

,t > 0k:

∥∥et∆∇ · w
∥∥
Lp(Ω)

≤M4

(
1 + t−

1
2−

n
2 ( 1

q−
1
p)
)

e−λ1t‖w‖Lq(Ω), (3.3)

¤á.Ïdéu¤kt > 0§�fet∆∇Pk����(½�lLq(Ω)�Lp(Ω)��f*Ð§Ù¥�ê

U(3.3)��"
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