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1 Ú ó

�fnØ´��5�ÆïÄ���­��¡,
3ÔnÆ�¯õ+�¥, ÃX6NåÆ!|Ø!1
Æ!�lfNÔn� [1−6], y��fnØ�ü

­���Ú, ��
2�A^. �Xé��5nØ
ïÄ�Øä�\, Cc53ISÆâ.ïÄ�f)
Ñy
Nõ#��{, ~XV­��{!àg²ï
{!Jacobi ý�¼ê{!9Ï¼ê{!ÎÒO��
ê{!Riccati ¼ê{ [7,8] �. �f6ÄnØìC�
{��:´^6ÄnØ�ìCÐmªò��5�
f�§=z�´¦)��§5¦), ùanØ��
{ø
é_Ñ�C�¤�6����{. �©¦^
�C©S��{ [9,10] Ò´áuù�a�{. Ù`
:3ug´��{²!O�{ü!����pC
qÝ�), �¦��6Ä)�3
)ÛA5, Ï

Ø�Ué���(J��?1½þ©Û, 
��U
?�Ú?1�\�½5)Û©Û.

êtu!#Wj�|^Ý��§{!�©Ø
�ª!ÓÔN�!ØÄ:�n��{ïÄ
�X
���5�f9�'�¯K [11−17]. $^C©S�
�{ïÄ��5¯K3�8�ISÆâ.ÚåN
õÆö�'5 [18−21]. �©?Ø�a3ÔnÆÚå
Æ¥²~Ñy�6ÄuÐ�§, |^C©S��{
ÄkÚ\���¼, ,�O�§�C©, �E�§

�S�'Xª, ��
�A�§��f)�CqÐ
mª, ¿A^d{¦)�6 Burgers �§, ��T�
§��f6Ä)�"g!�g!�gCq.

�©æ^�2ÂC©S��{�Ñ
�;�
C©S��{é,
��5 �©�§Ïé La-
grange ¦f�Û�5, u´é¤ïÄ�6ÄuÐ�
§U
¢y���¯/%C°()�Cq)S�.

2 6Ä Burgers �§Ú2ÂC©S�

�ÄXe�a6Ä Burgers �§ [22]:

ut + uux + puxx = f(t, x, u), (1)

Ù¥ p�~ê, 
 f �6Ä�, �§ (1) 3�lfN
Ôn, �NÔn, �fÔn, 6NåÆ�ÔnÆ¥ä
k2��A^.

b� [H]: f ´'uÙCþ�¿©1w�¼ê,
� |fu| 6 M , Ù¥ M �~ê.
�
���§ (1) �Cq), Ú\�¼

F [u] = u +
∫ x

0

λ(τ)
(
p
∂2u

∂x2
+

∂ū

∂t

+ū
∂ū

∂x
− f(t, τ, ū)

)
dτ, (2)

Ù¥ ū� u ���Cþ [10], λ� Lagrange ¦f.
O��¼ (2) �C©

δF = δu +
[
pλ(τ)δu′(τ) − pλ′(τ)δu(τ)

]
τ=x
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−
∫ x

0

pλ′′(τ)δudτ.

- δF = 0, u´7�^��

λ′′ = 0,

λ(τ)|τ=x = 0,

1 − pλ′(τ)|τ=x = 0, (3)

d (3) ª�

λ =
1
p
(τ − x). (4)

2d�¼ (2) ª±9 (4) ª, �EXe2ÂC©
S�:

un+1 = un +
∫ x

0

1
p
(τ − x)

(
p
∂2un

∂τ2
+

∂un

∂t

+un
∂un

∂τ
− f(t, τ, un)

)
dτ,

n = 0, 1, 2, · · · . (5)

�âb� [H] Ú6Ä�§ (1) �(�, dS�
'Xª (5), �����Âñ�¼êS� {un}, Ï
d u(t, x) = limn→∞ un(t, x) Ò´��§ (1) �°
().

�
l (5) ªÑu��6Ä Burgers �§ (1) �
f)�CqL�ª, �éA6Ä Burgers �§ (1) �
�6Ä�§

ut + uux + puxx = 0 (6)

��f) u0(t, x) ��6Ä�§�"gCq. d©
z [23] �, �§ (6) äkXe�f°():

u0(t, x) =
c

k
+ 2pk tanh(kx − ct + l), (7)

Ù¥ k, c, l �?¿~ê, ¦��d Burgers �§6
Ä�äN^�5(½. ò (7) ª�< (5) ª��6
Ä Burgers �§ (1) �f)��gCq

u1(t, x) =
c

k
+ 2pk tanh(kx − ct + l)

+
∫ x

0

1
p
(τ − x)

[
− 4p2k3 tanh(kτ

−ct + l) sech2(kτ − ct + l)

−2pkcsech(kτ − ct + l) + 2pk2

×
( c

k
+ 2pk tanh(kτ − ct + l)

)
× sech2(kτ − ct + l) − f

(
t, τ,

( c

k

+2pk tanh(kτ − ct + l)
))]

dτ. (8)

2ò (8) ª�\ (5) ª��6Ä Burgers �§ (1) �

f)��gCq

u2(t, x) =
c

k
+ 2pk tanh(kx − ct + l)

+
∫ x

0

1
p
(τ − x)

[
− 4p2k3 tanh(kτ

−ct + l) sech2(kτ − ct + l)

−2pkc sech(kτ − ct + l)

+2pk2
( c

k
+ 2pk tanh(kτ − ct + l)

)
× sech2(kτ − ct + l) − f(t, τ,

( c

k

+2pk tanh(kτ − ct + l)
)]

dτ

+
∫ x

0

1
p
(τ − x)

[
p
∂2w0

∂x2
+

∂w0

∂t

+
( c

k
+ w0

)∂w0

∂x

+f
(
t, τ,

c

k
+ w0

)]
dτ, (9)

Ù¥

w0 = 2pk tanh(kτ − ct + l) +
∫ τ

0

1
p
(η − τ)

×
[
− 4p2k3 tanhωsech2ω

−2pkc sech ω + 2pk2
( c

k
+ 2pk tanhω

)
× sech2 ω − f

(
t, η,

c

k
+ 2pk tanhω

)]
dη.

ùp� ω = kη − ct + l.

^Ó��S��{, �±��6Ä Burgers �
§ (1) �f)��pgCq.

3 �6�f)

e36Ä Burgers �§ (1) ¥�6Ä�´�6
�, = f = εg(u), Ù¥ ε����ëê. ù��A
��6�§�

ut + uux + puxx = εg(u) (0 < ε << 1). (10)

d±þO�ØJ���6 Burgers �§ (10) �
�f6Ä) u(t, x) �"g!�g!�gCq,

u0(t, x) =
c

k
+ 2pk tanh(kx − ct + l),

u1(t, x) =
c

k
+ 2pk tanh(kx − ct + l)

+
∫ x

0

1
p
(τ − x)

[
− 4p2k3 tanh(kτ

−ct + l) sech2(kτ − ct + l)
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−2pkc sech(kτ − ct + l) + 2pk2

×
( c

k
+ 2pk tanh(kτ − ct + l)

)
× sech2(kτ − ct + l) − εg

( c

k

+2pk tanh(kτ − ct + l)
)]

dτ,

u2(t, x) = u0 +
∫ x

0

1
p
(τ − x)

[
p
∂2u0

∂x2

+
∂u0

∂t
+ u0

∂u0

∂x
− εg(u0)

]
dτ

+
∫ x

0

1
p
(τ − x)

[
p
∂2w0

∂x2
+

∂w0

∂t

+
( c

k
+ w0

)∂w0

∂x
+ εg

( c

k
+ w0

)]
dτ,

Ù¥

w0 = 2pk tanh(kτ − ct + l) +
∫ τ

0

1
p
(η − τ)

×
[
− 4p2k3 tanhω sech2 ω

−2pkc sech ω + 2pk2
( c

k
+ 2pk tanhω

)
× sech2 ω − εg

( c

k
+ 2pk tanhω

)]
dη.

ùp� ω = kη − ct + l.

4 ?Ø9(Ø

d6Ä Burgers �§ (1) ��à��(�9Ù
6Ä� f 'uÙC��5�±9d�©Ú\�C
©S�'X�)Û5, �±y²dS�ª (5) ¤(
½�¼êS� {un} ´��Âñ�, l
Ù4�¼
êÒ´��§ (1) �).

��5�§��´ØU��k�/ª�)Û
). <��U^ê��{��§���[), ½ö
^Cq)�%C§. ,
du����[)ØU?
1)Û$�, l
ª�
é�§�)Û$�. ù�
k�  ¬�Ñé�
��5�§�,
A5�
ïÄ, AO´�
�6�§Ñya�LÞ�-Å�
y��)k�Ò¬��Ñ. 2ÂC©S��{��
�§�Cq)´Û)¼, ê¦+´^È©/ªL�
���¼ê�%C�§�°(), ���^)Û�
�{UY&¢�§)�Ù¦AÏA5.

^2ÂC©S��{, Ú\ Lagrange ¦f¿¦
Ù/ª, ±�y�� “�Z” %C�S�S�. �©
À��Ð©Cq u0(t, x) ´æ^�6Ä�/e�I
O Burgers �§��f) (7) ª. §�y
éAu6
Ä�/e� Burgers �§�¯/¦�3�¦�°Ý
��S�Cq), AO´é�6�§ (10), l
U
¯�
k�/��)�Cq). ù��C�.�ý
¢y�, ¤±¤��(J�\¢^!{$.
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Abstract

The problem of solving a class of nonlinear disturbed Burgers equation is studied. Using the variational iteration method, a

functional is introduced, then its variational is computed, and the iteration expansion is constructed. The soliton solutions of the

approximate expansion are obtained from the corresponding equation.
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