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1 Ú ó

3ÔnÆ�¯õ+�¥, X6NåÆ, ��5

1Æ, và�Ôn� [1−5], y��fnØ�ü
­

��Ú, ��
2�A^. ¦)��5 �©�§

�°(), &ÄÙ#�Û�-u(�, ��´��

5nØó�öïÄ���­��K. Cc53IS

Æâ.ïÄ�f)Ñy
Nõ#��{ [6−19]. Ù

¥�­���{��Ò´ Lou �<JÑ�õ�5

©lCþ{, §/Ïu BäcklundC�ÚCþ©l�

±��,�(½���5ÔnXÚ�)äkXe

�Ïª [20−22]
µ

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�§�~{

B��{. CAc, T�{®3¦)p���5Ô

nXÚ¥��
2��A^ [23−32]. �©òU?

�Ý�{ÚCþ©l{A^u (3+1) � BurgersX

Ú (1), ��
TXÚ�#wª°(). �â���

�Å), �EÑXÚ#L��f(�, ïÄ
�f

�üz.

2 (3+1)� BurgersXÚ�#°()

(3+1)� BurgersXÚ

ut − 2uuy − 2vux − 2Quz

− uxx − uyy − uzz = 0,

ux − vy = 0, uz − Qy = 0, (1)

d 9 D � � § � _ C � � � [33,34], Ù

¥ u(x, y, z, t), v(x, y, z, t), Q(x, y, z, t) �n�Ôn

|¼ê. � z = x, Q = u �, �§òz� (2+1)

� Burgers�§; � x = y = z, Q = u = v �, �§

òz� (1+1) � Burgers�§. ©z [19] $^õ�

5©lCþ{��
 (3+1) � BurgersXÚ�õ�

5©lCþ), ©z [32] $^ Ricatti �§N�{�

�
 (3+1) � BurgersXÚ��áÅ)!±ÏÅ)

Úkn¼ê).

U?�Ý�{�Ä�g�µéu�½���

��5Ôn�.

P (u, ut, uxi
, uxixj

, · · · ) = 0, (2)

�§kXe/ª�):

u =A(x) +

n
∑

i=1

Bi(x)φi(q(x))

+ Ci(x)φi−1(q(x))
√

σφ + φ2(q(x)), (3)
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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 � §. Ï L � å � § ¦ � C

þ A(x), Bi(x), Ci(x) Ú q(x), 2�âÝ��§ (4)

Xe/ª�Ï)Ò�±(½¤¦�§�):

φ =
−σ e

σq+cσ

e
σq+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)

�
Ïé (3+1)� BurgersXÚ�#), ·�ò

CXê�Ý��§{^u (1) ª, ¿�â (3) ª, �

)�

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

+ h(x, y, z, t)
√

σφ + φ2,

v =F (x, y, z, t) + G(x, y, z, t)φ(q(x, y, z, t))

+ H(x, y, z, t)
√

σφ + φ2,

Q =a(x, y, z, t) + b(x, y, z, t)φ(q(x, y, z, t))

+ c(x, y, z, t)
√

σφ + φ2, (7)

ùp, f , g, h, F , G, H, a, b, c Ú q ´ (x, y, z, t) �?

¿¼ê, ò (7) ªÚ (4) ª�\ (1) ª, ¿U φ �Ó

g�Ü¿, J� φi (i = 1, 2, · · · ) c�Xê, -Ù�

u", ���X��§, dù
�§�¦�:

f = 0, g = −
1

2
qy, h =

1

2
qy, G = −

1

2
qx,

H =
1

2
qx, a = 0, b = −

1

2
qz, c =

1

2
qz,

F = −
1

4

(q2
yσ + q2

xσ + q2
zσ + 2qyy

qx

+
2qzz + 2qxx − 2qt

qx

)

, (8)

l¤����§¥, uykXeCþ©l/ª�A

):

q = χ(x, z, t) + ϕ(y), ϕ(y) = ky (9)

Ù¥ χ ≡ χ(x, z, t) ´'u x, z, t �?¿¼ê, k ´

?¿~ê.

� σ 6= 0, �±�� (3+1)� BurgersXÚXe

��Å):

u1 =
1

4
ϕyσ{1 + tanh(

1

2
σ(χ + ϕ)) +

√

tanh(
1

2
σ(χ + ϕ))2 − 1}, (10)

Q1 =
1

4
χzσ{1 + tanh(

1

2
σ(χ + ϕ)) +

√

tanh(
1

2
σ(χ + ϕ))2 − 1}, (11)

v1 =
1

4

−ϕ2
yσ − 2ϕyy − 2χzz − χ2

zσ − 2χxx + 2χt

χx

+
1

4
χxσ{tanh(

1

2
σ(χ + ϕ)) +

√

tanh(
1

2
σ(χ + ϕ))2 − 1}, (12)

u2 =
1

4
ϕyσ{1 + coth(

1

2
σ(χ + ϕ)) +

√

coth(
1

2
σ(χ + ϕ))2 − 1}, (13)

Q2 =
1

4
χzσ{1 + coth(

1

2
σ(χ + ϕ)) +

√

coth(
1

2
σ(χ + ϕ))2 − 1}, (14)

v2 =
1

4

−ϕ2
yσ − 2ϕyy − 2χzz − χ2

zσ − 2χxx + 2χt

χx

+
1

4
χxσ{coth(

1

2
σ(χ + ϕ)) +

√

coth(
1

2
σ(χ + ϕ))2 − 1}, (15)
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Ù¥ χ(x, z, t) �¤«Cþ�?¿¼ê, ϕ(y) = ky.

3 (3+1)� BurgersXÚ�Û�(�

d u (10)—(15) ª ¥ Ñ � ¹ k ? ¿ ¼

ê χ(x, z, t), ¦TXÚ�Û�)�~´L. �©

=±�Å) (13) ª�~, ïÄXÚ#L��f(�

9Ùüz. �ã«�I�ÙÚ�Bå�, -

U =u2

=
1

4
ϕyσ{1 + coth(

1

2
σ(χ + ϕ))

+

√

coth(
1

2
σ(χ + ϕ))2 − 1}. (16)

3.1 VVV���fffÚÚÚSSSiii���fff

du (16) ª¥� χ(x, z, t) Ú ϕ(y) = ky �?

¿5, Ø�� χ(x, z, t) Ú ϕ(y) = ky �Xe/ª:

χ =sech(x2 + z2 + t2),

ϕ =ky, (17)

u´�±����V�f(�, Xã 1(a) ¤«,

� k = 1, y = 0.1, σ = 1, t = 0.

XJ� χ(x, z, t) Ú ϕ(y) = ky �Xe/ª:

χ =
1

sech(−x2 − z2 − t)
,

ϕ =ky, (18)

� ± � � � � S i � f ( �, X ã 1(b) ¤ «,

� k = 1, y = 0.3, σ = 1, t = −3.

d	, XJ� χ(x, z, t) Ú ϕ(y) = ky �Xe/

ª:

χ =sech(−x2 − z2 − t) sin(−x2 − z2),

ϕ =ky, (19)

�±��,�«/ª�Si�f(�, Xã 1(c) ¤

«, � k = 1, y = 0.3, σ = 1, t = −4.5.

(a)
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z











U

(b)

֓

֓

֓







x

֓

֓

֓









z

⊲

⊲

⊲

U

(c)

֓
֓






x
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




z















U

ã 1 (16)ª|^ (17) ª, (18)ª, (19)ª���n«�f)
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ã 2 (16)ª|^ (18)ª���Si�f�müz (a)t = −3; (b) t = −1.5; t = 0; (d) ´éAþãØÓ�m��¡ã (� x = 0)
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ã 3 (16)ª|^ (19) ª���Si�f�müz (a) t = −5; (b) t = −4.5; (c) t = −4.3; (d) ´éAþãØÓ�m��¡

ã (� x = 0)
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3.2 ���fff���üüüzzz

3 (16) ª¥, χ(x, z, t) �ÀJ� (19) ª�Ó,

u´�±����Si�f��müzã, Xã 2

¤«, � k = 1, y = 0.3, σ = 1, ã 2(a)—(c)��m

©O� t = −3, t = −1.5, t = 0. ã 2(d)�Ñ
±þ

n�����f�¡ã (� x = 0). lã 2 �±�

Ùw�, �f�/G��mUC, �´3 x, z ��

¿vk£Ä, =T�fØ´DÂ�f.

3 (16) ª¥, XJ χ(x, z, t) �ÀJ� (19) ª

�Ó, u´�±��ã 3 ¤«�,��Si�f�

�müzã, � k = 1, y = 0.3, σ = 1, ã 3(a)—(c)

��m©O� t = −5, t = −4.5, t = −4.3. ã 3(d)

´±þn�����f�¡ã (� x = 0). lã 3

�±w�, �f�/G���mu)Cz.

þ¡ïÄ
�f�/G��m�UC. ¢Sþ

Ù¦ëê�UC, ~X σ, k �Cz�¬Úå�fã

��UC. 3 (16)ª¥, χ(x, z, t) Ú ϕ(y) = ky �À

J� (17) ª�Ó, � y = 0.1, σ = 1, t = 0, � k �

ØÓ��, ��Xã 4 ¤«��fã�, ã 4(a)—(c)

©O� k = 10, 5, 1. �±w�, k ��Cz¬Úå

�fã��UC. ã 4(d) ´ØÓ k �éA��f�

¡ã (� x = 0).
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ã 4 (16)ª|^ (17) ª��� k �ØÓ���V�fã� (a) k = 10; (b) k = 5; (c) k = 1; (d) ´éAþãØÓ k ���¡

ã (� x = 0)

4 ( Ø

|^®��§�)¦���§)�Ý��

{, ´�«¦)��5 �©�§�~k�Ú

{ B � � {. L �, < � | ^ Ricatti 9 Ï � §

¦ � 
 Ã õ p � � � 5   � © � § � ° ( ).

3dÄ:þ, �©|^,�«/ª�Ý��§

Ú��Ò���)¿(ÜCþ©l{ïÄ (3+1)

� BurgersXÚ, ��
TXÚ��áÅ). �â¤

¦��) (13) ª, �EÑTXÚn«#L�Û�

�f(�. �f�«a´õ��, �f��mCz

�/��´õ��, ����fÑ´��m�!�

��$Ä, Ù/G���±ØC, ¡� “DÂ�f”.

�©����f) (ã 2, ã 3) 3 x, z ��Ø�

�m$Ä, =ùü«�fØ´DÂ�f, �´�f

�/G¬��mUC. d	, ïÄuy, Ù¦ëê

�UC, ~X σ, k �Cz�¬Úå�fã��U

C (ã 4). &¦¦)��5 �©�§�#�{, �

E#�Û�-u(�´��5nØó�ö�Ïï

Ä��K.
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New soliton solutions and soliton evolvements for the
(3+1)-dimensional Burgers system∗
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Abstract

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

a new family of solitory wave solutions for (3+1)-dimensional Burgers system is derived. Based on the derived solution,some novel

soliton structures and soliton evolvements are investigated.
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