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1 - ' � 4 ) � ��bFgoqA��-�glV
{

vt − f(u)x = 0, x ∈ R, t > 0,

ut − (uv)x = Duxx, x ∈ R, t > 0,
(1.1)"�&QR!

(v, u)(x, 0) = (v0, u0)(x), inf
x∈R

u0(x) > 0, x ∈ R. (1.2)lV (1.1) 7s=+g�ZA�
s|A℄�w�O��JkoqAlV0pxt�
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∂w

∂t
= Ψ(p, w).

(1.3)

Othmer� Stevens[1] "� Levine� Sleeman[2] �1+g�8�>Q�E?<b)qAlV�FXA p(x, t) �4\dpM� w(x, t) 7
��Z� D > 0 7\dP(Di� Φ �7S
�6�� Ψ �4
�I��j>?QAw�z��I�~> Ψ(p, w) /O\�U�3��bFg&o�UVvI�~>�
Ψ(p, w) = βf(p)w, (1.4)�Z β 7�giHAK >� f 7�gv�~>�kjNG/A u > 0,

f ′(u) > 0. (1.5)� 2011 � 4 9 12 $9=� 2011 � 9 9 11 $9=�de�
1�}Wm�6?��6��}�8� 414006.
E-mail: zhangyinghui1009@yahoo.com.cn; sun mingbao@163.com

2qn2�?�I��6�^$�qn 361005. E-mail: ztan85@163.com
3�}2�t4?��:H��}�C[ 475004. E-mail: laibaishun@henu.edu.cn
∗y�f I��/ (No. 10976026, No. 10871061), �},&5S�/ (No. 11C0628) ��}Wm�6�/
(No. 2011Y49) `B{{�



28 ? � � D 33 A A �FX�fo�G (1.5) 7ÆLlV (1.1) Ax+A��lV7�f��A��R! (�
(1.11)).50)�kb [3–4] ���&z! Φ(w) = w−α (α 7�gK >) � Ψ(p, w) . (1.4)GH'�|llV (1.3) ��`&oA�3�

{

pt = Dpxx + Dα
(

p
wx

w

)

x
,

wt = βf(p)w.
(1.6)2��D�&ze q = (ln w)x = wx

w
, |lfo��lV (1.6) `

{

pt = Dpxx + Dα(pq)x,

qt = βf(p)x.
(1.7)l��n�� τ = At, ξ = Bx, u = p, v = c1q (�ZK > A, B � c1 AH'>oqi(), |llV (1.7) �`
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βBc1

A
f(u)ξ,

uτ =
DB2

A
uξξ +

DαB

Ac1
(uv)ξ.

(1.8)&zfo��


























βBc1

A
= 1,

B2

A
= 1,

DαB

Ac1
= 1,� A = Dαβ > 0, B =

√
Dαβ > 0, c1 =

√

Dα
β

> 0, B%$E( u � v kjoqAT$k�
{

vτ − f(u)ξ = 0,

uτ − (uv)ξ = Duξξ.
(1.9)&z-�` (x, t) �3 (τ, ξ), |l (1.9) K�7 (1.1).lV (1.1) x+A��lV`

{

vt − f(u)x = 0,

ut − (uv)x = 0.
(1.10)lV (1.10) ANIQ`

λ1(v, u) = −v

2
− 1

2

√

v2 + 4uf ′(u), λ2(v, u) = −v

2
+

1

2

√

v2 + 4uf ′(u). (1.11))+�&z u > 0 "� (1.5) "[�|llV (1.10) 7�f��A�`bP'2'�bA_O�fo1Æsr��0pxtA*z�9 f(u) = λu − µ.��Z λ (> 0), µ (> 0) 7iHA >�lV (1.1) ��
`
{

vt − ux = 0,

ut − (uv)x = uxx.
(1.12)b [3–4] X�FgblV (1.12) A&�QdO� Cauchy dO�>b [3] Z�nEFgblV (1.12) Ad Dirichlet �QdO�9 ‖u0 − 1‖2

H2 + ‖v0‖2
H2 %X�.�Io?<
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 D, L�[ S�B Fv� �hx���t}Bx(A�-�hmWBw	- 29bv�,A�</>�>b [4] Z�nELublV (1.12) 1&QdOAv�,JQ/>�V1�IAxt*z�LEJ�:b [5–14] "��ZA�Fbu��bU>�9 Cauchy dO (1.1)–(1.2) v�,A�</>�"3
`�9I�~>`Vv~>"�&1Q?/�A L2 �`7� H2 �`J�"%1.�fo?<b
Cauchy dO (1.1)–(1.2) v�,A�</>�"3
`�>!=_�*zO�r,8�bZG-A\��7H�fo- C �4K >�P�gy “C” >�UADTJ"�U� Lp = Lp(R) (1 6 p 6 ∞) �4T A Lebesgue M���ZS>H'`

‖g‖Lp =
(

∫

R

|g(x)|pdx
)

1

p

, 1 6 p < ∞,

‖g‖L∞ = sup
R

|g(x)|.

H l(R) (l > 0) �4T A l ( Sobolev M���S>H'`
‖g‖l =

(

l
∑

j=0

‖∂j
xg‖2

)
1

2

,�Z ‖ · ‖ = ‖ · ‖0 = ‖ · ‖L2 .oq7�bA_�*z�w 1.1 �H (v0, u0 − u) ∈ (H2(R))2 � ‖(v0, u0 − u)‖ %X��|l Cauchy dO
(1.1)–(1.2) />_�A (C([0,∞), H2(R)))2 , (v, u − u)(x, t), �,/oqA"3
`�

sup
x∈R

|(v, u)(x, t) − (0, u)(x, t)| → 0, 9 t → +∞ . (1.13)�
‖vx(·, t)‖1 + ‖ux(·, t)‖1 → 0, 9 t → +∞ .. (1.14)5 1.1 &z (1.4) ZGH'A~> f 7vA�fo>l3A��jbZLubT�� (v0, u0 − u) ∈ (H2(R))2, ;�?<4HV 1.1 UCA*z�LuAt >1NX,>HMb3Aq��77�>�bZ)`~> f 7VvA�x9��fo�N>Cl*V,>HMb3Aq��5 1.2 xCATR�-Q�9&�QdO�fo>�%(sA��jbZLubF�*z�s>�6D�j�bAXi�F�N1�bGFgAdO (1.1)–(1.2), _�O~��UQe1 3gTq�:r�)`T�H&1QA L2 S>%X��b [3]ZA�`TR>FX-���0&+�)`�bZ&1QA H2 S>J""%1�77b [3] Z_�*zALu>�Y) R1&1QA H2 S>%X�F��H�foT|o��g�AV`Xo"�Y-�g�`q���QL℄F�O~�l5�D�fo:rT|o��g�AV`Xo?<b, (v, u − u) AK[1.�A L2 .%X�����>r��H |v| 6 ǫ �

|u−u| 6
u
2 o��?<, (v, u−u) A�(;>AK[1.�A H1 .�l�Y- Sobolev�C3QZ�foA�`q���,�.1~> f AVv����`q��?V _<��t�Z& (2.10), (2.14) � (2.31). l��b [4] FgI�~> f 7v~>A���?<blV (1.12) 1&QdOAv�,AJQ/>�77m/,A1.�
`�)`Io?<A�`q� R1.� t. �bFgI�~> f 7Vv~>"�&1



30 ? � � D 33 A A �QA L2 S>%X�A����;D�fo?<b Cauchy dO (1.1)–(1.2) Av�,AJQ/>�"3
`��bA�3�X	�&o�>E 2 )Z�foW℄1?< Cauchy dO (1.1)–(1.2)A,Ar�q��>E 3 )Z�foY-E 2 )Z?<A�`q�Q\"HV 1.1 ALu�
2 � � } �>�)Z�foW℄1>oqAr��Ho�

|v| 6 ǫ, |u − u| 6
u

2
, (2.1)?< Cauchy dO (1.1)–(1.2) A, (v, u − u)(x, t) A�Wq���Z 0 < ǫ ≪ 1.:rT|o���lV (1.10) A�g�AV`XoQZ; Cauchy dO (1.1)–(1.2), (v, u− u)(x, t) A L2 �`q��`+�:ri( (1.10) Ao-ofN (η(v, u), q(v, u)) O�Atl (� [15])

{

qv = −uηu,

qu = −f ′(u)ηv − vηu.
(2.2). (2.2) Z~) q, J?

f ′(u)ηvv + vηvu − uηuu = 0. (2.3)'oQ�� (1.10) A?/&o�3Ao�
η(v, u) =

1

2
v2 + g(u), (2.4)�Z g(u) 	℄7�gV`AX~>�� (2.4) 3' (2.3), ?<

[f(u) + g(u) − ug′(u)]′ = 0, (2.5)F
}b
(g(u)

u

)′

=
f(u) − f(u)

u2
+

c1

u2
, (2.6)�Z c1 7�g"% >�>�� [u, u] )�X (2.6), J?

g(u) = u

∫ u

u

f(s) − f(u)

s2
ds +

(g(u)

u
+

c1

u

)

u − c1. (2.7)&zN�D�� c1 = g(u) = 0, |lJ?< (1.10) A�gN<Ao-ofN














η(v, u) =
1

2
v2 + u

∫ u

u

f(s) − f(u)

s2
ds,

q(v, u) = −v
(

f(u) + u

∫ u

u

f(s) − f(u)

s2
ds − f(u)

)

.

(2.8), 2.1 (L2 �`q�) >HV 1.1 A�*R!�r��H (2.1) o�/
sup

06t6T

‖(v, u − u)(·, t)‖2 +

∫ T

0

‖ux(·, t)‖2dt 6 C‖(v0, u0 − u)‖2, (2.9)�Z C 7�gK[1 T AK >�



1 
 D, L�[ S�B Fv� �hx���t}Bx(A�-�hmWBw	- 31/ %$�L (2.8) ZGH'A (η(v, u), q(v, u)) kj
ηt + qx = −f ′(u)u2

x

u
+

(

ux

∫ u

u

f(s) − f(u)

s2
ds + ux

f(u) − f(u)

u

)

x
. (2.10)> R × [0, T ] ��)�X (2.10), J?

∫

R

η(x, t)dx +

∫ T

0

∫

R

f ′(u)u2
x

u
dxdt =

∫

R

η(x, 0)dx. (2.11)Y-KTn3� (1.5) �r��H (2.1), /
v2

2
+ c2(u − u)2 6 η(v, u) 6

v2

2
+ c3(u − u)2, (2.12)�Z c2 = min

u∈[ u

2
, 3u

2
]

f ′(u)

u
> 0 "� c3 = max

u∈[ u

2
, 3u

2
]

f ′(u)

u
> 0.|l�. (2.11) � (2.12) �[�?< (2.9). )+\"b*V 2.1 ALu�'oQA*V7t1 (vx, ux)(x, t) A C([0, T ], L2(R)) S>q��, 2.2 (�(�`q�) >*V 2.1 A�*R!o�/

sup
06t6T

‖(vx, ux)(·, t)‖2 +

∫ T

0

‖(vx, uxx)(·, t)‖2dt 6 C‖(v0, u0 − u)‖2
1, (2.13)�Z C 7�gK[1 T AK >�/ N (1.1) ZAE 1 gT$t1 x ^X�,���- vx #"?<AT$��;-

(1.1) ZAE 2 gT$�/
(1

2
v2

x − 1

D
(f(u) − f(u))vx

)

t
+

1

D
uf ′(u)v2

x

=
(

− 1

D
(f(u) − f(u))f ′(u)ux

)

x
+

1

D
f ′2(u)u2

x − 1

D
vf ′(u)vxux + f ′′(u)u2

xvx.> R × [0, T ] ��)�X)qAT$��;- (1.5) � (2.1), J?
sup

06t6T

‖vx(·, t)‖2 +

∫ T

0

‖vx(·, t)‖2dt

6 C‖v0x‖2 + C
(

sup
06t6T

∫

R

|(f(u) − f(u))vx(x, t)|dx

+

∫ T

0

∫

R

f ′2(u)u2
xdxdt +

∫ T

0

∫

R

|vf ′(u)vxux|dxdt +

∫ T

0

∫

R

f ′′(u)u2
xvxdxdt

)

:= C‖v0x‖2 + I1 + I2 + I3 + I4. (2.14)'oQ^zq� Ik (k = 1, 2, 3, 4). Y- Young �C3�BQHV� (1.5) � (2.1), J?
I1 6

1

2
sup

06t6T

‖vx(·, t)‖2 + C sup
06t6T

‖(u − u)(·, t)‖2. (2.15).1 (1.5) �r��H (2.1), /
I2 6 C

∫ T

0

‖ux(·, t)‖2dt. (2.16);- Cauchy-Schwarz�C3� (2.1), J?
I3 6 Cǫ

∫ T

0

‖(vx, ux)(·, t)‖2dt. (2.17)



32 ? � � D 33 A A �V1 I4, fo�Y-X��X� I4 �`
I4 = −C

∫ T

0

∫

R

vf ′′′(u)u3
xdxdt − 2C

∫ T

0

∫

R

vf ′′(u)uxuxxdxdt

:= I4,1 + I4,2. (2.18). Sobolev �C3 (� [16]), /
‖ux(·, t)‖3

L3 6 C‖(u − u)(·, t)‖
3

2

L6‖uxx(·, t)‖ 3

2 . (2.19). (2.1), (2.19) � Young �C3�J?
I4,1 6 Cǫ

∫ T

0

‖(u − u)(·, t)‖6
L6dt + Cǫ

∫ T

0

‖uxx(·, t)‖2dt. (2.20)F4*V 2.1 �oqA Sobolev �C3 (� [16])

‖u(·, t)‖6
L6 6 C‖(u − u)(·, t)‖4‖ux(·, t)‖2 (2.21)
}b

I4,1 6 Cǫ

∫ T

0

‖ux(·, t)‖2dt + Cǫ

∫ T

0

‖uxx(·, t)‖2dt. (2.22)UCD�/
I4,2 6 Cǫ

∫ T

0

‖ux(·, t)‖2dt + Cǫ

∫ T

0

‖uxx(·, t)‖2dt. (2.23)� (2.22) � (2.23) 3' (2.18), J?
I4 6 Cǫ

∫ T

0

‖ux(·, t)‖2dt + Cǫ

∫ T

0

‖uxx(·, t)‖2dt. (2.24)h�)=q� (2.14)–(2.17) � (2.24) �;- (2.9), J?
sup

06t6T

‖vx(·, t)‖2 +

∫ T

0

‖vx(·, t)‖2dt 6 C
(

‖(v0, u0 − u)‖2
1 + ǫ

∫ T

0

‖uxx(·, t)‖2dt
)

. (2.25)'oQ�foq� ux A L2 S>�:r�N (1.1) ZAE 2gT$t1 x ^X�,���- ux #"?<AT$�J?
(1

2
u2

x

)

t
+ Du2

xx = [Duxuxx + ux(uv)x]x − uuxxvx − vuxuxx. (2.26)>�� R × [0, T ] )�X (2.26) �;-r��H (2.1), (2.9) � Young �C3�/
sup

06t6T

‖ux(·, t)‖2 +

∫ T

0

‖uxx(·, t)‖2dt 6 C
(

‖(v0, u0 − u)‖2
1 +

∫ T

0

‖vx(·, t)‖2dt
)

. (2.27). (2.27) J?
∫ T

0

‖uxx(·, t)‖2dt 6 C
(

‖(v0, u0 − u)‖2
1 +

∫ T

0

‖vx(·, t)‖2dt
)

. (2.28)� (2.28) 3' (2.25) �a%< ǫ %X��J?
sup

06t6T

‖vx(·, t)‖2 +

∫ T

0

‖vx(·, t)‖2dt 6 C ‖(v0, u0 − u)‖2
1 . (2.29)|l�. (2.27) � (2.29) �[�?< (2.13). )+\"b*V 2.2 ALu�'oQ�foZ; (vxx, uxx)(x, t) A C([0, T ], L2(R)) S>q��



1 
 D, L�[ S�B Fv� �hx���t}Bx(A�-�hmWBw	- 33, 2.3 (Q(�`q�) >*V 2.1 A�*R!o�/
sup

06t6T

‖(vxx, uxx)(·, t)‖2 +

∫ T

0

‖(vxx, uxxx)(·, t)‖2dt

6 C‖(v0, u0 − u)‖2
2 + C‖(v0, u0 − u)‖10

1 , (2.30)�Z C 7�gK[1 T AK >�/ N (1.1) ZAE 1 gT$t1 x ^X_,���- vxx #"?<AT$�=;-
(1.1) ZAE 2 gT$�/

(1

2
v2

xx − 1

D
f ′(u)uxvxx

)

t
+

1

D
uf ′(u)v2

xx

= f ′′′(u)u3
xvxx + 2f ′′(u)uxuxxvxx − 1

D
f(u)xf(u)xxx − 1

D
f ′(u)vuxxvxx − 2

D
f ′(u)uxvxvxx.> R × [0, T ] ��)�X)qAT$��;- (1.5) � (2.1), J?

sup
06t6T

‖vxx(·, t)‖2 +

∫ T

0

‖vxx(·, t)‖2dt

6 C‖v0xx‖2 + C
(

sup
06t6T

∫

R

|uxvxx(x, t)|dx

+

∫ T

0

∫

R

|uxuxxvxx|dxdt +

∫ T

0

∫

R

|f(u)xf(u)xxx|dxdt

+

∫ T

0

∫

R

(|uxxvxx| + |uxvxvxx|)dxdt +

∫ T

0

∫

R

|u3
xvxx|dxdt

)

:= C‖v0xx‖2 + J1 + J2 + J3 + J4 + J5. (2.31)'oQ�fo^zq� Jk (k = 1, 2, 3, 4, 5). Y- Young �C3�*V 2.2, %$?<
J1 6

1

2
sup

06t6T

‖vxx(·, t)‖2 + C sup
06t6T

‖ux(·, t)‖2

6
1

2
sup

06t6T

‖vxx(·, t)‖2 + C‖(v0, u0 − u)‖2
1. (2.32);- Young �C3� Sobolev �C3�*V 2.2, /

J2 6

∫ T

0

∫

R

u2
xu2

xxdxdt +
1

8

∫ T

0

‖vxx(·, t)‖2dt

6 C

∫ T

0

‖ux(·, t)‖2
L∞‖uxx(·, t)‖2dt +

1

8

∫ T

0

‖vxx(·, t)‖2dt

6 C

∫ T

0

‖ux(·, t)‖uxx(·, t)‖‖uxx(·, t)‖2dt +
1

8

∫ T

0

‖vxx(·, t)‖2dt

6 C sup
06t6T

(‖ux(·, t)‖uxx(·, t)‖)
∫ T

0

‖uxx(·, t)‖2dt +
1

8

∫ T

0

‖vxx(·, t)‖2dt

6 C‖(v0, u0 − u)‖2
1 sup

06t6T

(‖ux(·, t)‖‖uxx(·, t)‖) +
1

8

∫ T

0

‖vxx(·, t)‖2dt

6 δ sup
06t6T

‖uxx(·, t)‖2 +
1

8

∫ T

0

‖vxx(·, t)‖2dt + C‖(v0, u0 − u)‖6
1, (2.33)



34 ? � � D 33 A A ��Z δ 7�g5HAK >�. Young �C3� Sobolev �C3�*V 2.1 �*V 2.2,J?
J3 6

∫ T

0

∫

R

(u4
x + |u2

xuxx| + |uxuxxx|)dxdt

6 δ

∫ T

0

‖uxxx(·, t)‖2dt + C

∫ T

0

‖ux(·, t)‖4
L4dt +

∫ T

0

‖(ux, uxx)(·, t)‖2dt

6 δ

∫ T

0

‖uxxx(·, t)‖2dt + C

∫ T

0

‖ux(·, t)‖ 7

2 ‖uxxx(·, t)‖ 1

2 dt +

∫ T

0

‖(ux, uxx)(·, t)‖2dt

6 2δ

∫ T

0

‖uxxx(·, t)‖2dt + C

∫ T

0

‖ux(·, t)‖ 14

3 dt + C‖(v0, u0 − u)‖2
1

6 2δ

∫ T

0

‖uxxx(·, t)‖2dt + C sup
06t6T

‖ux(·, t)‖ 8

3

∫ T

0

‖ux(·, t)‖2dt + C‖(v0, u0 − u)‖2
1

6 2δ

∫ T

0

‖uxxx(·, t)‖2dt + C‖(v0, u0 − u)‖2
1 + C‖(v0, u0 − u)‖

14

3

1 . (2.34)UCD�/
J4 6

∫ T

0

∫

R

u2
xv2

xdxdt +
1

4

∫ T

0

‖vxx(·, t)‖2dt + C

∫ T

0

‖uxx(·, t)‖2dt

6 C

∫ T

0

‖ux(·, t)‖2
L∞‖vx(·, t)‖2dt +

1

4

∫ T

0

‖vxx(·, t)‖2dt + C‖(v0, u0 − u)‖2
1

6 C

∫ T

0

‖ux(·, t)‖ 3

2 ‖uxxx(·, t)‖ 1

2 ‖vx(·, t)‖2dt +
1

4

∫ T

0

‖vxx(·, t)‖2dt + C‖(v0, u0 − u)‖2
1

6 δ

∫ T

0

‖uxxx(·, t)‖2dt + C sup
06t6T

‖vx(·, t)‖ 8

3

∫ T

0

‖ux(·, t)‖2dt

+
1

4

∫ T

0

‖vxx(·, t)‖2dt + C‖(v0, u0 − u)‖2
1

6 δ

∫ T

0

‖uxxx(·, t)‖2dt +
1

4

∫ T

0

‖vxx(·, t)‖2dt

+ C‖(v0, u0 − u)‖2
1 + C‖(v0, u0 − u)‖

14

3

1 (2.35)�
J5 6

∫ T

0

∫

R

‖ux(·, t)‖6
L6dt +

1

8

∫ T

0

‖vxx(·, t)‖2dt

6 C

∫ T

0

‖ux(·, t)‖5‖uxxx(·, t)‖dt +
1

8

∫ T

0

‖vxx(·, t)‖2dt

6 δ

∫ T

0

‖uxxx(·, t)‖2dt + C

∫ T

0

‖ux(·, t)‖10dt +
1

8

∫ T

0

‖vxx(·, t)‖2dt

6 δ

∫ T

0

‖uxxx(·, t)‖2dt + C sup
06t6T

‖ux(·, t)‖8

∫ T

0

‖ux(·, t)‖2dt +
1

8

∫ T

0

‖vxx(·, t)‖2dt

6 δ

∫ T

0

‖uxxx(·, t)‖2dt +
1

8

∫ T

0

‖vxx(·, t)‖2dt + C‖(v0, u0 − u)‖10
1 . (2.36)
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 D, L�[ S�B Fv� �hx���t}Bx(A�-�hmWBw	- 35� (2.32)–(2.36) 3' (2.31), J?
sup

06t6T

‖vxx(·, t)‖2 +

∫ T

0

‖vxx(·, t)‖2dt

6 2δ sup
06t6T

‖uxx(·, t)‖2 + 8δ

∫ T

0

‖uxxx(·, t)‖2dt

+ C‖v0xx‖2 + C‖(v0, u0 − u)‖2
1 + C‖(v0, u0 − u)‖10

1 . (2.37)'oQ�foq� uxx A L2 S>�:r�N (1.1) ZAE 2 gT$t1 x ^X_,���- uxx #"?<AT$�J?
(1

2
u2

xx

)

t
+ Du2

xx = ((uv)xx + Duxxx)uxx)x − (uv)xxuxxx.>�� R × [0, T ] )�X)qAT$�;-4qUCAMj�/
sup

06t6T

‖uxx(·, t)‖2 +

∫ T

0

‖uxxx(·, t)‖2dt

6 C

∫ T

0

‖vxx(·, t)‖2dt + C‖u0xx‖2 + C‖(v0, u0 − u)‖2
1 + C‖(v0, u0 − u)‖10

1 . (2.38)� (2.37) 3' (2.38) ��� δ %X��J?
sup

06t6T

‖uxx(·, t)‖2 +

∫ T

0

‖uxxx(·, t)‖2dt 6 C‖(v0, u0 − u)‖2
2 + C‖(v0, u0 − u)‖10

1 . (2.39)|l�. (2.37) � (2.39) fo�[�?< (2.30).)+�fo\"b*V 2.3 ALu�
3 x Æ 1.1 v 0 �Y-�g<�/>*z (� [17–18])"�r�q� (2.9), (2.13)� (2.30), fo�Y-�bA^�Mj?<HV 1.1 ZG!=A�</>*z�s>�fo��Lur��H (2.1) ��Z��)`>r��H (2.1) ofo!7Lub (2.9), (2.13) � (2.30) "[�50)�Y- Sobolev �C3�*V 2.1–*V 2.2, /

|u(x, t) − u|2 6 2‖u(·, t)− u‖‖ux(·, t)‖
6 C‖(v0, u0 − u)‖‖(v0, u0 − u)‖1, (3.1)F
}b

|u(x, t) − u| 6 C‖(v0, u0 − u)‖ 1

2 ‖(v0, u0 − u)‖
1

2

1 . (3.2)xCD�/
|v(x, t)| 6 C‖(v0, u0 − u)‖ 1

2 ‖(v0, u0 − u)‖
1

2

1 . (3.3). (3.2) � (3.3), %$�L�&z (v0, u0 − u) ∈ (H1(R))2 � ‖(v0, u0 − u)‖ %X��|l
(2.1) "[�)+�T� (v0, u0 − u) ∈ (H1(R))2 � ‖(v0, u0 − u)‖ %X��|lr��H
(2.1) i7"[A�
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` (1.13) � (1.14). 'oQ�foW℄1Lu (1.13) � (1.14). e
P (t) = ‖vx(·, t)‖2, Q(t) = ‖ux(·, t)‖2. (3.4).*V 2.1– *V 2.3, /
∫

∞

0

(P (t) + Q(t))dt 6 C‖(v0, u0 − u)‖2. (3.5)Y- (1.1) ZAE 1 gT$�Hk�C3� Sobolev �C3�*V 2.1–*V 2.3, J?
∫

∞

0

∣

∣

∣

dP (t)

dt

∣

∣

∣
dt 6 C

∫

∞

0

∫

R

(|uxx| + u2
x)|vx|dxdt

6 C

∫

∞

0

‖(vx, uxx)(·, t)‖2dt + C

∫

∞

0

‖ux(·, t)‖4
L4dt

6 C‖(v0, u0 − u)‖2
1 + C

∫

∞

0

‖ux(·, t)‖3‖uxx(·, t)‖dt

6 C‖(v0, u0 − u)‖2
1 + C‖(v0, u0 − u)‖6

1. (3.6)UCD�Y- (1.1) ZAE 2 gT$�Hk�C3� Sobolev �C3�*V 2.1–*V
2.3, J?

∫

∞

0

∣

∣

∣

dQ(t)

dt

∣

∣

∣
dt 6 C

∫

∞

0

∫

R

(|(uv)xuxx| + u2
xx)dxdt

6 C

∫

∞

0

‖(vx, ux)(·, t)‖2dt + C

∫

∞

0

‖uxx(·, t)‖2dt

6 C‖(v0, u0 − u)‖2
1. (3.7). (3.5)–(3.7) %$E(

lim
t→∞

P (t) = 0, lim
t→∞

Q(t) = 0. (3.8))+�. (2.9), (3.8) � Sobolev �C3�[�?< (1.13).l��foLu (1.14). e
R(t) = ‖vxx(·, t)‖2, S(t) = ‖uxx(·, t)‖2. (3.9).*V 2.1–*V 2.3 J?

∫

∞

0

(R(t) + S(t))dt 6 C‖(v0, u0 − u)‖2
2 + C‖(v0, u0 − u)‖10

1 . (3.10)Y- (1.1) ZAE 1 gT$�Hk�C3� Sobolev �C3�*V 2.1–*V 2.3, /
∫

∞

0

∣

∣

∣

dR(t)

dt

∣

∣

∣
dt 6 C

∫

∞

0

∫

R

(|uxuxx| + |ux|3 + |uxxx|)|vxx|dxdt

6 C

∫

∞

0

‖(vxx, uxxx)(·, t)‖2dt + C

∫

∞

0

(‖ux(·, t)‖6
L6 + ‖uxx(·, t)‖2)dt

6 C‖(v0, u0 − u)‖2
2 + C‖(v0, u0 − u)‖10

1 . (3.11)UCD�/
∫

∞

0

∣

∣

∣

dQ(t)

dt

∣

∣

∣
dt 6 C‖(v0, u0 − u)‖2

2 + C‖(v0, u0 − u)‖10
1 . (3.12). (3.10)–(3.12) J?

lim
t→∞

R(t) = 0, lim
t→∞

S(t) = 0. (3.13)
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Abstract The authors establish the existence and the asymptotic behavior of global smooth

solutions to the Cauchy problem for a generalized hyperbolic-parabolic system modeling

chemotaxis with the nonlinear kinetic function and smooth initial data which have small L2-

norm energy, but possibly large H2-norm energy. These results generalize previous related

results on smooth solutions for the kinetic function being linear or H2-norm of the initial data

being sufficiently small, and are first obtained for global smooth solutions with arbitrarily

large H2-norm. The proof is based on constructing a new nonnegative convex entropy and

making delicate energy estimates.
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