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1 Ú ó

&¦��5�§�°(), �ïÙÛ�-u(
���´��5nØó�öïÄ�­��K. C
c5, �XO�ÅA^�Øäí2, <�é��5
nØ�ïÄØä�\, Nõ¦)��5�§�#
�{��UJÑ, XV�5{!àg²ï{!IO
� Painlevé �ä©Û{!ÅêÜ¿{!ÓÔ©Û
{!n�¼ê{ÚÝ��§{ [1−20] �. cØÈ,

Äuàg²ï�nÚ~�©�§nØ, Wang � [21]

JÑ
 (G′/G) Ðm{, ¤õ¦)
��5�§�
1Å). Li � [22−25] ÿÐ
 (G′/G) Ðm{, ��

eZ��5�§�¹?¿¼ê��1Å). T�
{{'p�, ®²¤���5êÆÔn�§�#�
a¦)�{. �©�ó�´ò (G′/G) Ðm{*Ð
� (2+1) �»��f�§

Vxt − 4VxyVx − 2VxxVy − Vxxxy = 0, (1)

�EÑõ Solitoff Û�(�, ïÄ
�f��m�
üz. 3©z [26] ¥, Zhang |^Cþ©l{��

»��f�§�Cþ©l), �EÑXÚ�õ�

�fÛ�(�. 3©z [27] ¥, Ma �|^ Riccati

�§N�{¦)
 (2+1) �»��f�§, ��

�«�f).

2 (2+1) �»��f�§�°()

éu�½�����5Ôn�.

P (u, ut, uxi , uxixj , · · · ) = 0, (2)

�§kXe/ª�):

u = A(x) +
n∑

i=1

Bi(x)
[
G′(q(x))
G(q(x))

]i

, (3)

Ù¥ G = G(q(x)) ÷v���5~�©�§

G′′ + λG′ + µG = 0, (4)

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

Ú q(x) ��½� x �?¿¼ê. ò (3) Ú (4) ª
�\ (2) ªÒ�±���| A(x), Bi(x) Ú q(x) �
�å�§. ÏL�å�§¦�Cþ A(x), Bi(x)

Ú q(x), 2 � â 9 Ï � § (4) � Ï ) = z � X
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e (G′/G) L«ª, Ò�±(½¤¦�§�).

G′

G
=



−λ

2
+ ∆1

C1 cosh(∆1q) + C2 sinh(∆1q)
C1 sinh(∆1q) + C2 cosh(∆1q)

∆1 =

√
λ2 − 4µ

2
, λ2 − 4µ > 0,

−λ

2
+ ∆2

−C1 sin(∆2q) + C2 cos(∆2q)
C1 cos(∆2q) + C2 sin(∆2q)

∆2 =
√

4µ−λ2

2 , λ2 − 4µ < 0.

(5)

�
Ïé»��f�§�#), ·�ò (G′/G)

Ðm{^u (1) ª, ¿�â (3) ª, �)�

V = f(x, y, t) + g(x, y, t)
G′(q(x, y, t))
G(q(x, y, t))

, (6)

ùp, f , g Ú q ´ (x, y, t) �?¿¼ê. ò (6) ª
Ú (4) ª�\ (1) ª, ¿U (G′/G) �Óg�Ü¿, J
� (G′/G)i (i = 1, 2, · · · ) c�Xê, -Ù�u", �
��X��§:

2gyq3
xµ2 + gqxxxyµ + gyqxxxµ − gtqxµ − gqxtµ

+6gq2
xqxyµ2 − 4g2qxyqxµ2 + 4gqxyfxµ

−2g2qxxqyµ2 + 2gqyfxxµ − 4gyq2
xgµ2

+4gyqxfxµ + gyq3
xµλ2 − gqyqxxxµλ + gqtqxµλ

−gqyq3
xµλ3 + 3gqyqxqxxµλ2 + 3gq2

xqxyµλ2

+6gqyqxqxxµ2 − 3gq2
xqxxyµλ − 3gqxyqxxµλ

−3gyqxqxxµλ − 4gqyqxfxµλ

+6g2qyq2
xµ2λ − 8gq3

xqyµ2λ

= 0, (7)

−2gyfxx − gqxtλ + gyq3
xλ3 − gtqxλ

+gqxxxyλ + gyqxxxλ − gqyqxxxλ2 + gqtqxλ2

−gqyq3
xλ4 − 2gqyqxxxµ + 3gq2

xqxyλ3

+4gqxyfxλ + 2gygqxxµ − 6gqxxyqxµ

−6gyqxxqxµ + 2gqyfxxλ − 3gqxqxxyλ2

−3gyqxqxxλ2 − 6gqxxqxyµ + 12g2qyq2
xµ2

+4gyqxfxλ + 8gyq3
xµλ − 16gqyq3

xµ2

+2gqtqxµ − 3gqxyqxxλ2 − 16gqyq3
xµλ2

−8g2qxyqxλ − 4gqyqxfxλ2 + 3gqyqxqxxλ3

+24gq2
xqxyµλ + 24gqxqxxqyµλ

= 0, (8)

gqxxxy − gtqx + gyqxxx − gqxt

+2gygqxxλ − 9gqxxyqxλ − 9gyqxxqxλ

−4gyqxxµ − 2g2qyqxxλ2 − 8g2qxyqxµ

+21gqyqxyλ2 − 3gqyqxxxλ − 4g2qxyqxλ2

+24gq2
xqxyµ − 9gqxxqxyλ − 6gygq2

xλ2

+3gqxqtλ + 6g2qyq2
xλ3 − 15gq3

xqyλ3

−12gygq2
xµ + 2gqyfxx + 4gyqxfx

+8gyq3
xµ − 12gqxqyfxλ − 60gqyq3

xµλ

+36g2qyq2
xµλ + 21gqxqxxqyλ2

= 0, (9)

24g2qyq2
xµ − 4g2qyqxxλ − 6gyqxqxx

−8gqxqyfx − 8g2qxyqxλ + 36gqxxqxqyλ

−40gq3
xqyµ − 6gqxyqxx + 2gygqxx

−6qxgqxxy + 2gqxqt + 12gyq3
xλ

−50gqyq3
xλ2 + 24g2qyq2

xλ2 + 36gq2
xqxyλ

−2gqxxxqy − 14gygq2
xλ

= 0, (10)

18gqxqxxqy + 6gyq3
x − 2g2qyqxx

−8gygq2
x − 60gq3

xqyλ − 4g2qxyqx

+18gq2
xqxy + 30g2qyq2

xλ

= 0, (11)

12g2qyq2
x − 24gq3

xqy = 0, (12)

dù
�§�¦�:

f = −1
4

∫
[(−4q3

xqyµ − 14qxqyqxxλ + 4qxxqxy

−qxqt − 2q2
xqxyλ + 3qxqxxy

+q3
xqyλ2 + qxxxqy)/qxqy] · dx,

g = 2qx. (13)

l ¤ ��� � § ¥, u y k X e C þ © l / ª
�A):

q = kx + ϕ(y) + τ(t), (14)

ϕ(y), τ(t) ´¤«Cþ�?¿¼ê, k ´?¿~ê.

� ∆1 =
√

λ2 − 4µ/2, λ2 − 4µ > 0, �±��
»��f�§��Å):

V = −1
4

∫
−4q3

xqyµ − qxqt + q3
xqyλ2

qxqy
dx + 2qx
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{
−λ

2
+ ∆1

C1 cosh(∆1q) + C2 sinh(∆1q)
C1 sinh(∆1q) + C2 cosh(∆1q)

}
,

(15)

� ∆2 =

√
4µ − λ2

2
, λ2 − 4µ < 0, �±��»

��f�§�±ÏÅ):

V = −1
4

∫
−4q3

xqyµ − qxqt + q3
xqyλ2

qxqy
dx + 2qx{

−λ

2
+ ∆2

−C1 sin(∆2q) + C2 cos(∆2q)
C1 cos(∆2q) + C2 sin(∆2q)

}
,

(16)

Ù¥ q = kx + ϕ(y) + τ(t).

3 (2+1) �»��f�§�Û�(�

du (15) Ú (16) ª¥Ñ�¹k?¿¼ê ϕ(y),

τ(t), ¦�XÚ�)C���´L. �©±eÜ©±
�Å) (15) ª�~, ïÄ»��f�§�Û�-u.

3 (15) ª¥, q = kx + ϕ(y) + τ(t). � ϕ(y),

τ(t) �Xe/ª:

ϕ(y) = 0.5 + 0.5 sinh(y),

τ(t) = 0.5 + 0.5 cosh(t), (17)

�±����õ Solitoff �f(�, Xã 1(a) ¤
« (� k = 1, t = 10, λ = 3, µ = 1, C1 = 1, C2 =1).

,	, XJ� ϕ(y) Ú τ(t) �Xe/ª:

ϕ(y) = sinh(y2), τ(t) = cosh(t2), (18)

u ´ � ± � � X ã 1(b) ¤ « � , � « a . �
õ Solitoff �f) (� k = 1, t = 10, λ = 3, µ =

1, C1 = 1, C2 = 1).� � �� � � � � � � �� � � � � � ��� 	�	
 � � �� � � � � � � � �� � � � � � ��� �� 
�
�

ã 1 (15) ª|^ (17) ªÚ (18) ª���ü«ØÓa.�õ Solitoff �f)
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þ¡·���
�»��f�§�õ Solitoff

Û�(�, �e5ïÄõ Solitoff �f��m�ü
z. 3 (15) ¥, � ϕ(y) Ú τ(t) � (18) ª�Ó, �ë
ê k = 1, λ = 3, µ = 1, C1 = 1, C2 = 1, �m©O
� t = 10, t = 12, t = 16, t = 20, ��Xã 2 ¤«�
�füzã. lã¥�±w�, �X�m�O\, �
f�ÅÌ~�, ��ÅÌC�".

4 ( Ø

�©|^ÿÐ� (G′/G) Ðm{ÚCþ©l{,

��
 (2+1) »��f�§��áÅ)Ú±ÏÅ
). �â����áÅ), �EÑõ Solitoff �fÛ
�(�, ïÄ
õ Solitoff �f��m�üz. ¢�
y², (G′/G) Ðm{´¦)��5�§�~{BÚ
¢^��{. T�{éÙ¦p���5Ôn�.�
A^��?�ÚïÄ.

�öéÜ)��ÇÚo���Ç�ïÆÚ��L
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Abstract

With the help of the symbolic computation system Maple, an extended G′/G method and a variable separation method, new exact

solutions of the (2+1)-dimensional breaking soliton equation are derived. With the derived solitary wave solutions, we obtain multi

Solitoff localized structures and study the soliton evolution with time.
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