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1 ( %�h�0wy2M�AU�K#-�0SX2M�0.._H2?A�CIK#-�	��AK#-D�NI�$>z�>?T�K#-D�NI���.8W�w^g24��	��A$ l� .8�0T�K#-D�NI�
X�2IB�\L&EiB [1] �~U
{U�B [2] �ÆN
{U�B [3] �Se
{U�B [4]. l��pI"B8'PWg [5−7] � .u&sNB��A�T�. Burgers-KdV I� [5], Sine-Gordon I� [6] g�� Burgers-KdV I�[7].���68%K#-D?"_I�
ut − uxx + α u + β u2 + γ u3 = 0, (1)J_ α, β, γ s�{�I� (1) G��_= Kolmogoroff-Petrovsky-PiscoimovI� [8], s8%b72{0�'I���bV FisherI��Huxley I��Burgers-HuxleyI��Chaffee-InfanfeI��Fitzhugh-Nagumo I�4 [8]. F=`4 [9] AL&EiB0..I� (1) 2C������4 [10] A~U
{U�B0..J%\+���
nN4 [11,12] ApI Riccati I�2Se
{U�BG0..8'(2
X����~Au&sNBT�I� (1), �0.UI�:[2%\+��g(2
X��

2 �v��y��Y8K#-D�NI��X)< (1 + 1) �I��*
P (u, ux, ut, uxx, . . .) = 0. (2)

1). QA,��n u = u(ξ), ξ = x − c t ~Y82D�NI� (2) m�����NI�
P (u, u′, u′′) = 0. (3)����: 2005-06-27; ����: 2006-11-05��$�: b:ijZ�3q� (Y2006A27).
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2). 3 x = u, y = u′, ~��NI� (3) m�8���NI�k
{

x′ = y,

y′ = f(x, y).

3). fu&sN� p(x, y) =
∑m

i=0 ai(x) yi = 0 (
�W m = 2), J_ ai(x) (i = 1, 2, . . . , m)sm{M
2-8<&o�Z�"B8'�)Sm{M
2<&o α(x), β(x), n0
dp

dξ
= [α(x) + β(x)y]p(x, y). (4)C (4) oX8<&o α(x), β(x), ai(x) (i = 0, 1, . . . , m), 
?T p(x, y).

4). ~ x = u, y = u′ +℄I� ∑m

i=0 ai(x) yi = 0, ��℄u�0.I� (2) 2
X��
3 z)Æ�|sw�v��	y�6K#-D?"_I� (1) 2,�� u = u(ξ), ξ = x − ct, J_ c s-8�{��q���(?I� (1) �<m�

uξξ = −c uξ + α u + β u2 + γ u3 . (5)3 x = u, y = u′, ~��NI� (5) m�4|28���NI�k
{

x′ = y,

y′ = −cy + αx + βx2 + γx3.
(6)�=�;Z� (6) og"B8'�X8I� (1) 2u&sN�fI� (1) 2u&sN�

p(x, y) =

2
∑

i=0

ai(x) yi = 0, (7)J_ ai(x) (i = 0, 1, 2) sm{M
2-8<&o�~ (6) g (7) o+℄ (4) o��	 y 2<&Y'�0
[a′

2(x) − β(x)a2(x)]y3 + {a′
1(x) − [α(x) + 2c]a2(x) − β(x)a1(x)}y2+

{a′
0(x) − [α(x) + c]a1(x) + 2[αx + βx2 + γx3]a2(x) − β(x)a0(x)}+

[αx + βx2 + γx3]a1(x) − α(x)a0(x) = 0. (8)7n (8) o�+�T7T y X&<2�{��1�CI β(x), a2(x) �<&o�Z�
a′
2(x) − β(x)a2(x) = 0, (9)�0 β(x) = 0, a2(x) ��{��k8
-�W a2(x) = 1. ~ β(x) = 0, a2(x) = 1 +℄ (8) o�C y2, y1, y0 2�{N��1�0
a′
1(x) = α(x) + 2c, (10)

a′
0(x) = [α(x) + c] a1(x) − 2 [αx + β x2 + γ x3], (11)
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[α x + β x2 + γ x3] a1(x) = α(x) a0(x) . (12)�=�;$X8 α(x), ai(x) (i = 0, 1, 2). X)<&o α(x) 2&{� 0 o 1. rm
^ deg[α(x)] > 1, f deg[α(x)] = k (k > 1), TC (10) g (11) o�0 deg[a1(x)] = k + 1,

deg[a0(x)] = 2k + 2, C (12) o�0 k + 4 = 3k + 2, (?0 k = 1, XJ k > 1 :;���$��;~N deg[α(x)] = 0 g deg[α(x)] = 1 -aR�N�$X8 p(x, y), �T0I� (1) 2
X��
1). deg[α(x)] = 0%l� deg[a1(x)] = 1, W α(x) = α0, a1(x) = a1x + a0. ~J+℄ (10) g (11) o�0

α(x) = α0 = a1 − 2 c , (13)

a0(x) = −γ

2
x4 − 2 β

3
x3 + (

a2
1

2
− α − c a1

2
)x2 + (a0 a1 − c a0)x + d , (14)J_ d �sN�{�~ a1(x), (13) g (14) +℄ (12) o��0

a0 =
4 c3

9 β
, a1 =

2 c

3
, d = 0 , (15)J_ c2 = 9 α

4 = β2

2 γ
.~ a2(x) = 1, (13)–(15) +℄I� (7), ��eIQey��� Mathematica �℄�0

y =
2 c2 x + 3 β x2

6 c
, (16)

y = −8 c4 + 18 c2 β x + 9 β2 x2

18 c β
, (17)CI x = u, y = u′, (?E

u(x, t) =
2 C0 c2 e

c(x−c t)
3

1 − 3 C0 β e
c(x−c t)

3

, (18)

u(x, t) =
c2

3 β
tanh[

c(x − c t)

6
− 3 C1 c β] − c2

β
, (19)J_ C0, C1 �sN�{� c2 = 9 α

4 = β2

2 γ
. ^N�W C0 = − 1

3 β
g C0 = 1

3 β
, TC (18) o�<0.I� (1) 2%\+��

u(x, t) = − c2

3 β
[tanh

c(x − c t)

6
+ 1], (20)

u(x, t) = − c2

3 β
[coth

c(x − c t)

6
+ 1] , (21)J_ c2 = 9 α

4 = β2

2 γ
. X) (18) osI� (1) 2(2
X�� (19)–(21) osI� (1) 2�I�" [9–11] 2%\+���

2). deg[α(x)] = 1%l� deg[a1(x)] = 2, W α(x) = α1 x + α0, a1(x) = a2 x2 + a1 x + a0. ~J+℄ (10) g
(11) o�0

α(x) = α1 x + α0 = 2 a2 x + (a1 − 2 c) , (22)
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a0(x) =(
a2
2

2
− γ

2
)x4 + (a1 a2 −

c a2

3
− 2 β

3
)x3 + (

a2
1

2
− α − c a1

2
+ a0 a2)x2+

(a0 a1 − c a0)x + d , (23)J_ d �sN�{�~ a1(x), (22) g (23) +℄ (12) o��0
a0 = 0 , a1 =

2 (c
√

γ ±
√

2 β)

3
√

γ
, a2 = ±

√

2 γ , d = 0 , (24)J_ α = 2 β2∓c β
√

2 γ−2 c2 γ

9 γ
.~ a2(x) = 1, (22)–(24) +℄I� (7), ��eIQey��� Mathematica �℄�0

y = −2 (
√

2β + c
√

γ)x + 3
√

2 γ x2

6
√

γ
, (25)J_ α = 2 β2−c β

√
2 γ−2 c2 γ

9 γ
.

y = −2 (
√

2β − c
√

γ)x + 3
√

2 γ x2

6
√

γ
, (26)J_ α = 2 β2+c β

√
2 γ−2 c2 γ

9 γ
. CI x = u, y = u′, (?�0I� (1) 2
X�
u(x, t) =

2 (
√

2 β + c
√

γ)

C2 e
c
√

γ+
√

2 β

3
√

γ
(x−c t) − 3

√
2 γ

, (27)J_ C2 �sN�{� c = −β
√

2 γ±3
√

2 β2 γ−8 α γ2

4 γ
.

u(x, t) =
2 (

√
2 β − c

√
γ)

C3 e
c
√

γ−

√

2 β

3
√

γ
(x−c t) − 3

√
2 γ

, (28)J_ C3 �sN�{� c =
β
√

2 γ±3
√

2 β2 γ−8 α γ2

4 γ
. ^N�W C2 = C3 = 3

√
2 γ, TC (27) g

(28) o�<0.I� (1) 2J�" [11] %�2%\+��
u(x, t) = (

√
2 β + c

√
γ) [coth

c
√

γ +
√

2β

6
√

γ
(x − c t) − 1] , (29)J_ c = −β

√
2 γ±3

√
2 β2 γ−8 α γ2

4 γ
.

u(x, t) = (
√

2 β − c
√

γ) [coth
c
√

γ −
√

2β

6
√

γ
(x − c t) − 1] , (30)J_ c =

β
√

2 γ±3
√

2 β2 γ−8 α γ2

4 γ
. X) (27), (28) osI� (1) 2(2
X��

4 ���eIQey���Mathematica, ��?Au&sNBT�.8%K#-D?"_I���0..�2
X��X'
X��	� .<P27�_T02%\+���?Q�℄[�E8
-�>?"U.U%D?"_I��2F��
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X��?QX'
X��A~U
{U�BopI Riccati I�2Se
{U�B�0.2
X�[�_H�Wht2 α, β, γ 2^�Z��_2�7�<0. Fisher I��HuxleyI��Burgers-HuxleyI�� Chaffee-Infanfe I�g Fitzhugh-Nagumo I�42
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Exact Solutions for a Kind of Reaction Diffusion Equations

XU Shu-jiang1,2, GUO Yu-cui2, LI Hua-ying2

(1. Shandong Computer Science Center, Shandong 250014, China;
2. School of Science, Beijing University of Posts and Telecommunications, Beijing, 100876, China )

Abstract: Applying a new method called the first integral method, we obtain some exact solutions of
a kind of reaction diffusion equations ut − uxx + α u + β u2 + γ u3 = 0. These solutions not only include
the soliton solutions that obtained in the previous literature, but also include some new exact solutions.

Key words: reaction diffusion equations; first integral method; exact solutions.


