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1 Ú ó

Nõ��5Ôny��^��5êÆÔn�
{5£ã. C
c, é��5êÆÔn�§�ïÄ
Øäk#�â», Ø�1�k��¦)��5�
§��{�JÑ, X G′/G Ðm{ [1−4]!V�5
{ [5−8]!àg²ï{ [9]!IO� Painlevé �ä©
Û{ [10,11]!ÅêÜ¿{ [12,13] ÚN�{ [14] �. Ù
¥, ÿÐ� Riccati �§N�{´¦)��5�§{
BÚk���{, ®²�¤õ/A^uNõp��
�5Ôn�.¥ [15−19]. Ma �òN�{�
#�
U?, =3�)¥\\
�Ò�, ¼�
¤õ [20,21].
Û�(�-u´��5�Æ¥��­��ïÄS
N [22−30]. XJ��5Ôn�§�)¥¹k�'Õ
áCþ�?¿¼ê, ÏLé?¿¼ê�·�À�,
U
-u´L�Û�(�, 
ù
Û�(��±)
º,
��5Ôny�.

�©�ó�´òU?� Riccati �§N�{A
^u*Ð� (2+1) �fYÅ (SWW) �§ [31]

uyt + uxxxy − 3uxxuy − 3uxuxy + buxy = 0, (1)

�EÑA«ØÓ/G�k¸�f(�, ïÄ�f

���5�p�^. �§ (1) ¥� b ´?¿~ê.
3©z [32] ¥, Wang Ú Chen |^V�5{¦)

 SWW �§, �EÑ�§�±ÏÅ).

2 SWW �§��Å)!±ÏÅ)Ú
kn¼ê)

U?� Riccati �§N�{�Ä�g�´: é
u�½�����5Ôn�.

P (u, ut, uxi
, uxixj

, · · · ) = 0, (2)

�§kXe/ª�):

u =A(x) +
n∑

i=1

Bi(x)φiq(x)

+ Ci(x)φi−1q(x)
√

σ + φ2q(x), (3)

Ù¥ φ ÷v

φ′ = σ + 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)
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Ú q(x) ��å�§. ÏL�å�§¦�Cþ A(x),
Bi(x), Ci(x) Ú q(x), 2�â Riccati �§)
(a) �Å)

φ = −
√
−σ tanh(

√
−σq),

φ = −
√
−σ coth(

√
−σq), σ < 0,

(b) ±ÏÅ)

φ =
√

σ tan(
√

σq),

φ = −
√

σ cot(
√

σq), σ > 0,

(c) kn¼ê)

φ =
−1
q

, σ = 0, (5)

Ò�±(½¤¦�§�«/ª�).

�
Ïé SWW XÚ�#°(), ·�òU?
� Riccati �§N�{^u (1) ª, �â (3) ª, �
)�

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

+ h(x, y, t)
√

σ + φ2(q(x, y, t)), (6)

ùp, f , g, h Ú q ´ (x, y, t) �?¿¼ê, ò (6) ª
Ú (4) ª�\ (1) ª, ¿U φ �Óg�Ü¿, J� φi

(i = 1, 2, · · · ), - φi c�Xê�u", ���X�
�§, dù
�§�¦�:

f = − 1
3

∫
q3
xqyσ − 3qxqxxy − bqxqy − qxxxqy + 3qxyqxx − qyqt

qxqy
dx, g = qx, h = −qx. (7)

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

q = χ(x, t) + ϕ(y), (8)

Ù¥ χ ≡ χ(x, t), ϕ ≡ ϕ(y) ´'u (x, t) Ú y �?
¿¼ê.

�/ 1 � σ = −1, �±�� SWW �§�
�Å)

u1 =
1
3

∫
χ3

x + bχx + χxxx + χt

χx
dx

− χx{tanh(χ + ϕ)

+
√

tanh(χ + ϕ)2 − 1}, (9)

u2 =
1
3

∫
χ3

x + bχx + χxxx + χt

χx
dx

− χx{coth(χ + ϕ)

+
√

coth(χ + ϕ)2 − 1}. (10)

�/ 2 � σ = 1, �±�� SWW �§�±
ÏÅ)

u3 =
1
3

∫
−χ3

x + bχx + χxxx + χt

χx
dx

+ χx{tan(χ + ϕ)

−
√

tan(χ + ϕ)2 + 1}, (11)

u4 =
1
3

∫
−χ3

x + bχx + χxxx + χt

χx
dx

− χx{cot(χ + ϕ)

+
√

cot(χ + ϕ)2 + 1}. (12)

�/ 3 � σ = 0, �±�� SWW �§�kn
¼ê)

u5 =
1
3

∫
bχx + χxxx + χt

χx
dx − 2

χx

χ + ϕ
. (13)

Ù¥ χ(x, t), ϕ(y) �¤«Cþ�?¿¼ê.

3 SWW �§�k¸�f-u9Ù�
p�^

du (9)—(13) ª¥Ñ�¹k?¿¼ê χ Ú ϕ,
¦�XÚ�)C���´L. �©�ù�Ü©´±
�Å) u2(10 ª) �³¼ê u2y �~, ?Ø SWW �
§�k¸�f-u9Ù�p�^. �

V =u2y

=χxϕy

√
coth(χ + ϕ)2 − 1

}{
coth(χ + ϕ)

+
√

coth(χ + ϕ)2 − 1
}

. (14)

3.1 kkk¸̧̧���fff---uuu

duª (14) ¥� χ Ú ϕ �?¿5, Ø�� χ

Ú ϕ �Xe{ü/ª:

χ(x, t) = 1 + exp(−|x + 3 − t|),

ϕ(y) = 1 + exp(−|y − 1|), (15)

Ú

χ(x, t) = 1 + tanh(−|x + 1 − t|),

ϕ(y) = 1 + 0.1 tanh(y), (16)
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u´�±��ü«ØÓ/G�k¸�f, Xã 1(a),
(b) ¤« (��m t = 0).

3.2 õõõkkk¸̧̧���fff---uuu

XJ� χ Ú ϕ �Xe/ª:

χ(x, t) =1 + 2 exp(−|x + 3 − t|)

+ 0.8 exp(−|x + 3 + t|),

ϕ(y) =1 + exp(−|y − 1|), (17)

u´�±��Xã 2(a) ¤«�õk¸�f (� t =
1). d	, XJ�

χ(x, t) = 1 + tanh(−|x + 1 − t|),

ϕ(y) = 1 + 0.1sech(y), (18)

�±��Xã 2(b) ¤«�,�«a.�õk¸�
f (� t = 0).

3.3 ���fff���ppp���^̂̂

ü��f�m��p�^Ï~Ly��5�,

=�f�^c��$Ä�Ý!ÅÌÚ/G���
Ó. ~X3 (14) ¥, �

χ(x, t) = 1 + 3sech(x + t) + 0.5sech(x − t),

ϕ(y) = 1 + 2sech(y), (19)

u´�±��Xã 3 ¤«ü��f��5�p�
^, �m©O� (a) t = −12, (b) t = −8, (c) t = 0,
(d) t = 8, (e) t = 12. ,
, �f��p�^�k�
�5�. ~X3 (14) ¥, XJ�

χ(x, t) =1 + 3csch(−|x + t − 1|)

+ csch(−|x + 0.3t − 1|),

ϕ(y) =1 + tanh(−|y − 1|), (20)

�±��Xã 4 ¤«ü��f���5�p�
^, �m©O� (a) t = −15, (b) t = −7, (c) t = 0,
(d) t = 7, (e) t = 15. lã (4) �±�Ùw�, ü�
k¸�f�XÓ����$Ä, �´§��$Ä�
ÝØ��, ���fJ`þ,���f, ,�u)
-E, -E�ü��f�ÅÌÚ/GÑu)
UC,

�ü��f�m�ål�5��.� � �� � � � � � � � � � � ��� �� 	 � �� 	 
 �� � 
 �� � � � � � � � � � � � � ���� 	 � �� 	 
 ��

ã 1 (14) ª|^ (15) Ú (16) ª���ü«ØÓ/G�k¸�f� � �� � � � � � � � � � � � � � � � � ��� ��� 	 � �� 	 � �� 	 � �
 � � �� � � 
 � � � � 
 � � � 
 � 
 ��� � 	 � ��� 	 � �

ã 2 (14) ª|^ (17) Ú (18) ª���ü«ØÓ/G�õk¸�f
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� � �� � � � � � � � � ��� � 	 � � �� 	 � �


� � �� � � � � �� � � � � � ��� � 	 � � �� 	 � �
� � � � 
 �� � � � � �� � � � � � � � � ��� � 	 � � �� 	 � �

� � �� � � � � � � � � ��� � 	 � � �� 	 � �


ã 3 (14) ª|^ (19) ª���ü��f�m��5�p�^� � �� � � � � � � � � � �� � � � � � � � � �	�� 
 � �� � � �� 
 � � � �� � �� � � � � � � � � � �� � � � � � � � � �	�� 
 � �� � � � � � � � � � � �� � � � � � � � � �	�� 
 � ��
� � � � � � � � � � �� � � � � � � � � �	�� 
 � ��

� � � � � � � � � � �� � � � � � � � � �	�� 
 � ��
ã 4 (14) ª|^ (20) ª���ü��f�m���5�p�^
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4 ( Ø

�©|^U?� Riccati �§N�{, ��
*
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þ©l). �â¤����Å) u2(10) ª�³¼
ê V = u2y, �EÑ
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�f(�. ý­ïÄÚ?Ø
fYÅ�§¥�f�

�p�^, AO´ü�k¸�fk��J`y�,
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Peaked soliton solutions and interaction between
solitons for the extended (2+1)-dimensional

shallow water wave equation∗
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Abstract

By an improved Riccati mapping approach and a variable separation approach, a new family of variable separation solutions

(including solitory wave solutions, periodic wave solutions, and rational function solutions) of the extended (2+1)-dimensional shallow

water wave (SWW) equation is derived. According to the derived solitary wave excitation, we obtain some special peaked soliton

structures and study the interaction between solitons.

Keywords: improved mapping approach, extended (2+1)-dimensional shallow water wave equation, peaked
soliton, interaction between solitons
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