
Ô n Æ � Acta Phys. Sin. Vol. 61, No. 11 (2012) 110508

(2+1) ��� Bogoyavlenskii-Schiff XXXÚÚÚ���°°°((()))ÚÚÚ
���fff---uuu*

Q©w êtu† ?��

( wYÆ�ÔnX, wY 323000 )

( 2011 c 9 � 12 FÂ�; 2011 c 10 � 2 FÂ�?Uv )
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1 Ú ó

8c, <�3�M� ²óÀDÂL§¥, 3
ØàC��lf¥, 3��51Æ¥, 3¦à�Ô
n¥ [1−5] �Nõ�«+�Ñuy
äk�áf)
�ÔnNX, ¡���5�ÈXÚ, ¦)�fXÚ
�°(), ïÄÙÛ�-u�ª, ��´��5n
Øó�öïÄ�­��K. Cc53ISÆâ.Ñ
y
ïÄ�f)�Nõ#�{ [6−12]. Ù¥�­�
��{��Ò´©z [13—15] �Ñ�õ�5©l
Cþ{, T�{/Ïu Bäcklund C�ÚCþ©l�
±��,�(½���5ÔnXÚ�)äkXe
�Ïª:

u =
2(a2a1 − a3a0)qypx

(a0 + a1p + a2q + a3pq)2
,

Ù¥ p ≡ p(x, t), q ≡ q(x, t) �ü�?¿¼ê. ,	
�«k���{´|^9Ï�§¦)���§�
Ý��§{,¢�y²T�{´¦)��5�§�
~k�Ú{B��{. T�{®3¦)p���5
ÔnXÚ¥��
2��A^ [16−26]. �©òÝ�
�§{$^�Í¶� (2+1) � Bogoyavlenskii-Schiff

(BS) XÚ [27−29]

Qxxxy + 4QxQxy + 2QyQxx + 4Qtx = 0, (1)

ïÄÙ°()ÚØÓa.��f-u±9�áÅ
��m�üz.

2 (2+1) � BS XÚ�°()

Ý��§{�Ä�g�´µéu�½���
��5Ôn�.

P (Q,Qt, Qxi , Qxixj , · · · ) = 0, (2)

�§kXe/ª�)

Q =A(x) +
n∑

i=1

Bi(x)φi(q(x))

+ Ci(x)φi−1(q(x))
√

σφ + φ2(q(x)), (3)

Ù¥ φ ÷v
φ′ = σφ + φ2, (4)

ùp x = (x0 = t, x1, x2, · · · , xm), A(x), Bi(x),

Ci(x) Ú q(x) ��½� x �?¿¼ê. ò (3) Ú (4)

ª�\ (2) ªÒ�±���| A(x), Bi(x), Ci(x)

Ú q(x) ��å�§. ÏL�å�§¦�Cþ A(x),
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Bi(x), Ci(x) Ú q(x), 2�âÝ��§ (4) Xe/ª
�Ï)Ò�±(½¤¦�§�°():

φ =
−σ eσq+cσ

eσq+cσ − 1
σ 6= 0. (5)

é (5) ª?1·�C�, �±��Xe��áÅ
)µ

φ =


−1

2
σ
[
1 + tanh

(1
2
σq

)]
σ 6= 0,

−1
2
σ
[
1 + coth

(1
2
σq

)]
σ 6= 0,

(6)

�âé (1)ª�+Þ�©Û, ��Ù/ª)�

Q =f(x, y, t) + g(x, y, t)φ(q(x, y, t))

+ h(x, y, t)
{
σφ(q(x, y, t))

+ φ2(q(x, y, t))
} 1

2 , (7)

ùp, f , g, h Ú q ´ (x, y, t) �?¿¼ê, ò (4)

Ú (7)ª�\ (1)ª, ¿U φ �Óg�Ü¿, J� φi

(i = 1, 2, · · · ) c�Xê, -Ù�u", ��

f = − 1
16

∫
1

q2
xqy

(
8q2

xqxxy + 4q3
xqxyσ + 16q2

xqt

+ 8qxqyqxxx − 8qxqxyqxx − 4q2
xxqy

+ 8q2
xqyqxxσ + q4

xqyσ2
)

dx,

g = − 1
2
qx, h =

1
2
qx, (8)

l¤����§¥, uykXeCþ©l/ª�A
)µ

q = χ(x) + ϕ(y − kt), (9)

Ù¥ χ ≡ χ(x), ϕ ≡ ϕ(y − kt)´'u x Ú y − kt

�?¿¼ê, k´?¿~ê.

� σ 6= 0, �� BS XÚ�Xe�Å):

Q1 =
1
16

∫
1
χ2

x

{16χ2
xk + 4χ2

xx − χ4
xσ2

− 8χxχxxx − 8χ2
xχxxσ}dx

+
1
2
χxσ

{
1 + tanh

[1
2
σ(χ + ϕ)

]
+

√
tanh

[1
2
σ(χ + ϕ)

]2

− 1
}

, (10)

Q2 =
1
16

∫
1
χ2

x

[
16χ2

xk + 4χ2
xx − χ4

xσ2

− 8χxχxxx − 8χ2
xχxxσ

]
dx

+
1
2
χxσ

{
1 + coth

[1
2
σ(χ + ϕ)

]
+

√
coth

[1
2
σ(χ + ϕ)

]2

− 1
}

, (11)

Ù¥ χ(x), ϕ(y − kt) �¤«Cþ�?¿¼ê.

3 (2 + 1) � BS XÚ�Û�-u

du (10) Ú (11)ª¥Ñ�¹k?¿¼ê χ(x)

Ú ϕ(y − kt),¦�XÚ�)C���´L. �©=
´± Q2 (11)ª�³¼ê V = Q2y (Q2 é y ���
�ê) �~, ?Ø BS XÚ�Û�-u(�:

V = Q2y = − 1
4
σ2χxϕycsch

[1
2
σ(χ + ϕ)

]
×

{
csch

[1
2
σ(χ + ϕ)

]
+ coth

[1
2
σ(χ + ϕ)

]}
. (12)

3.1 ÛÛÛ������fff(((���

du (12)ª¥� χ(x) Ú ϕ(y − kt) �?¿5,

Ø�� χ(x) Ú ϕ(y − kt) �Xe/ªµ

χ =1 + exp (x),

ϕ =1 + exp (y − kt), (13)

u´�±�� BS XÚ�¨G dromion �f(�,

Xã 1(a) ¤«. � σ = −1, k = 1, t = 0, ã 1(b)´
�f��Ýã, ¥m'�²�, L«¥m´�%�.

d	, XJ� χ Ú ϕ �Xe/ªµ

χ =
N∑

n=−N

0.1sech(x + 5n),

ϕ =
M∑

m=−M

0.1sech(y − kt + 5m), (14)

M = N = 2,

�±��Xã 2(a) ¤«�õ�f(�. � σ =

−1, k = 1, t = 0, ã 2(b) ��A��Ýã,�ôÚ
�L«��f, fôÚ�L«V�f.

3 (12)ª¥, XJ� χ, ϕ �Xe/ªµ

χ =1 + 2 exp [−x(x + sn(lnx2, 0.9))],

ϕ =1 + exp[−(y − kt)(y − kt

+ sn(ln(y − kt)2, 0.9))], (15)

Ù¥ sn ´ Jacobi ý��u¼ê. u´�±��
Xã 3(a) ¤«�Û�©/�f(�, Ù�ÝãX
ã 3(b) ¤«, � σ = −1, k = 1, t = 0.
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ã 1 (12)ª|^ (13)ª���¨G dromion �f (a) �
f(�¶(b) �f�Ýã ã 2 (12)ª|^ (14)ª���õ�f(� (a) õ�f

(�¶(b) õ�f�Ýã

ã 3 (12)ª|^ (15)ª���Û�©/�f(� (a) �f(�¶(b) �f�Ýã

3.2 ���áááÅÅÅ���üüüzzz

þ¡ïÄ
 BS XÚ�n«�f(�, �e5
ïÄ�áÅ��m�üz. 3 (12)ª¥, XJ� χ

Ú ϕ �Xe/ª:

χ =sech(x), ϕ = sech(y − kt), (16)

K��Xã 4 ¤«�ü��áÅ��müzã,

� σ = −1, k = 1, �m©O� t = −10, 0, 10. l
ã 4 ¥�Ùw�, ����ÅÚ��V�Å±�Ó
����Ý÷Xp�R����$Ä, 3��?u
)Å�U\, du��ÅÚV�Å�ÅÌ���Ó,

¤±��?ÅÌ (Ü�Ì) �".
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ã 4 (12)ª|^ (16)ª���ü��áÅ��müzý¡ã (a) t = −10; (b) t = 0; (c) t = 10

4 ( Ø

Ý��§{´�«�~²;!k�Ú¤Ù�
¦)��5üz�§��{, Ù���A:´�
±kõ�ØÓ/ª��), ¦��ª¦��)´
Lõç. �©/Ï Maple ÎÒO�^�, |^Ý�
�§{(ÜCþ©l{, ÀJ��Ò��), ��

 (2+1) � Bogoyavlenskii-Schiff XÚ��Å), �

â�Å) Q2 �³¼ê (12)ª, À�·�� χ Ú ϕ,

��
XÚ�¨G dromion �f!õ�fÚ©/
�fÛ�(�9Ù�Ýã�, ?�ÚïÄ
ü��
áÅ��müz. Ý��§{3¦)��5üz�
§¥®²��
2��A^, ùp?�ÚÿÐ
§
�A^, ù«�{éÙ¦p���5Ôn�.�A
^k�u?�ÚïÄ.
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Exact solutions and soliton excitations for the
(2+1)-dimensional Bogoyavlenskii-Schiff system∗
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Abstract

With the help of the symbolic computation system Maple and using the improved projective method and the variable separation

method, a series of excitations of the (2+1)-dimensional Bogoyavlenskii-Schiff system is derived. According to the derived solitary

wave solution, we obtain some novel localized excitations of the system.
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