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Abstract

Using the symbolic calculation software Mathematics and the Hirota bilinear operator, the lump so-
lutions of the Sawada-Kotera-Kadomtsev-Petviashvili equation are discussed. We have obtained
7-case lump solutions. We choose one-kind lump solution of them. Its 3D graphics and contour maps
are given, when the parameters included in the lump solution take special values. From those
graphics, one can observe the characteristics of this lump solution with the increase of time t.
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1. 518

VFZWELA S O R AR AR LR MR . B4n, 1895 4 D. J. Korteweg A1 G. de Vries [1] & BL/K I I 5% 2
AELR MR, FREAH T # 4 1 Korteweg-de Vries (KAV) 7 #2; Von Kéarman [2] 8 Yk $8 H AR B2 ) 82 JE 2k
PRI, JF H 1940 FF45 70 @R 6 7 #2——3F 44 1) Kérman J7RE e PRI SR Ag e 14 3k 7 T R
NS AU ) — N B L 25 1k, YRR E IR I IR R T SR ABAEZR AT 70 T RE IR 25 Fh 7 1%
1 Lie Xf#R[3]+ Hirota X\ &2 [4] [5] [6]« [EMEHEAE[7] [8] &4 HTiL[9]. Adomian 73 f#%[10] [11]
(ADM). $fiBh 7 FEi4[12] [13] [14]. Béacklund AE4: 1 Hirota XU PEL 45 A [15] [16] [17] [18] [19]%%.

Horr, Hirota XUENE T2 H AR L4507 . Y1FE %558 Ryogo Hirota [4]H2 Hh 1) — PR i St ik 7
TR 5% LAk, 8 Hirota XUNET %, WHFE T lump M5 Mg fln: YTSF J5FEET lump f#5
SNAR[20], (2 + 1)AEARLRME KR T RE I I BifA[21], (3 + D)4EARLR T K B T FE RS MR [22], FAR4EXL L 1
FRERT lump fi#[23], T X(3 + 1)4E Kadomtsev-Petviashvili /7 T2 lump fi#[24]; AES# KP1 5 FERT lump
fif[25]; i) X Kadomtsev-Petviashvili J5FE [ lump fi#[26]: 2 + 1 4k Korteweg-de-Vries 7 FE 4> lump
fi#[27]; Boiti-Leon-Manna-Pempinelli (BLMP) 52/ lump fi#[28]; |~ X 28 &% Kadomtsev-Petviashvili /752
) lump f#[29];  Ito J7FEHT lump f#[30]; Boussinesq i#% /7 F2 1) lump BLANFfEFD lump SALF##[31]: (3 +1)
4t BKP-Boussinesq 75 F& S FEA4ET7RER lump fi#[32]: (3 + )4k X B %1 Kadomtsev-Petviashvili 7721
lump fi# lump FFEFT lump 2698 Ffi#[33]; Sawada-Kotera (SK) 5 T2/ lump fi#[34]: =FrAEgedt &g
FEF lump fEFN S MAR[35]; (2 + 1)4EFEXTFR Nizhnik-Novikov-Veselov J5F2 lump A1 lump 2R [36]45
o

HI Hirota XUAAETT 2 — AN AL R TR R, #83E — AN BT W0 B e SO ARV I o) T Rt 2 T
AEff. T Hirota W&k 771, Wazwaz [37]45 4 Sawada-Kotera (SK) /55 Kadomtsev-Petviashvili (KP)
JFERE T Sawada-Kotera-Kadomtsev-Petviashvili (SKKP) /5 #2. Sawada-Kotera-Kadomtsev Petviashvili
(SK-KP) 7 241 R :

(ut +15Uu,, +150,u, +450%U, + U, )X +u, =0 ()
fEZHeu=2(Inf) T SK-KP J5 22N LAT Hirota XUkt
Bse (f)=(D,D, +D; +D} ) f - f
=2(— 17 = £ f, 1012 +15F, f o —6F, o )+ F(f,, + f,f+ F ) )

=0

o oY(a oY
HER 2 . "D"a-b=| ——— | | =——— . "t
Hrp S 7 : DDab ( j (6x ax'j a(x,t)-b(xt")

X'=x,t'=t
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BT RN TTHE(2), Wazwaz [37]1 18 7 & H) n-IIl-F##: Wazwaz #H tanh-coth 777%[38]1 it 7 H L1
fifés 7E[39] [40]H, FIA FEIFERFEEREE D0 T SK-KP HRERRSHAAT IR AR . AL BMR . 37 AHL
ik R0 S S A
FET FRARY, ASCRIH Hirota MZEVE LIRS 115 R 4% Mathematics 5T SK-KP 7 F2(1) 1)
lump fi#. BARNZEWT: 55 757 Hirota WML IR B, 318 T SK-KP 7 F21 lump fig, 227
2 lump i = TE L
2. SK-KP 5#2#9 Lump fi#
N TR Q) Lump fig, A MR ITREQ2) T f -
f=g?+h®+a,, 3)
e, g=ax+a,y+at+a,, h=ax+ay+at+a,, a(i=12--,9)MLIH. KERAKQ), 55
TRTa(i=12-,9) RBTEA . ERMZAEBTTEA, 52 LUT B4 AN 78 Lump
fitk
%_‘éﬂ
a=a,a=0a=0a-=2a,8=2a,,3=0a =03 =3a,3 =3 4)
Hrra(i=14,58,9) ZAER AL, XM SK-KP Jr L[ lump fEL1TF

u(x,y,t):g 5)

ZH p:2(2(a12 +a§)((a1x+a4)2+(a5x+a8)2+a9)—4(afx+a5(a5x+a8)+a4a1)2) ,
q =((alx+a4)z+(a5x+a8)2+ag)2.
FH: Ma, £00,

2

a1=0,az=0,a3=0,a4=a4.a5=—2—6,a6=ae,a7=a7,ag=a8,ag:ag ©)
7
HARETT RE AR AN -
2 2
4a§[—(a7t—25x+a6y+a8j +a§+ag]
u(xy.t)= 7 2 - ™
oo
a; a7t—a—+a€,y+a8 +a; +a,
7
F=4.
a ar
%=2,2,=02,=2,2, 22,8 =~ 18 = 2, Fa =88 =53 =0 ®
3
Hra, 20,8 >0, AN lump fi#N:
u(xyt)= ©
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2
2
[xa1a7 +yaa, e +23—7 - a,(ta, +a8)]
2

p=da’| & (af +af )| (xa +tay+a,) + 2

2
2
-2| xa, (a3 +al )+ y\/a,a.3, la, +23—7+a3(ta32 +a3a4—a7(ta7+a8))]

2
a2
[Xaieu +yJaa, a; +g7 —a, (ta, +as)]
4 2

q=a;5|(xa, +ta;+a,) + 2

2

SEOUH: *a, 0,8 >0Hf,

a a?
a1=a1,az=0,ae=a3,a4=a4,a5=—a;7,a6=\/5 i+a3,a7=a7,as=ae,a9=0
3
FFERIRAN:
p
u(x,y,t)==—
(ry)=E
XH
) 2 )
[—xa1a7+y\/aa3 Ia3+z+a3(ta7+a8)J
p=da| &} (af +a] )| (xa +ta,+a,) + ;

8,

2
2
2| xa, (a} +af )- y\faa.3, /a3 +23—7+a3(ta,§ +a3a4—a7(ta7+a8))}

2
2
[—xa1a7 +yJaa, [a, +Z—7 +a,(ta, +38)J
4 2 5

q=ay| (xa +ta,+a,) + >

2

BHHE: Ha, #0Ma, »0H,
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2

a,3 ,a, an
a=- 18, =a,,8; = 18y =8,,8 =——,8, =8,8 =8;,8; = 8,8, = &

& 6 &

TR
p
u(x,y,t)=—
(1)

/\EP’

p= —4[2a§a4a.6a7 (—xal + yasa, +tal )+ a; (-xal + yasa, +ta; )2
+28,a,808, (—Xa¢ + yaza, + 4, (ta, +2a,)) +ajal (2x"a; —4xyada,
+2yagal (2ta, +a,)-2ala, ((th -y’ )a, + xa8)+ al (af +2t*a; +2ta,a, —a; —a )) :
+ag (x*ag —2xyada, +2ya.al (ta, +3,) +&ca, ((—th +y*)a, - 2xa8)
+a’ (—aj +t?a’ +2ta,a, +a; — ag))}

2

a2 2\\? 2

. (aélaea7 +a, (—xa; + yaga, +ta; )) xa’

q:a7 azaz + yaﬁ _a_+ta7+a8 +a9
67 7

FAKL: Hia, 200,
2

a
B == =% = %,8, = 8,8 =0,8, =02, =03 = 3,3 =4,

3

JiRE I

d

a’x ’
4a’ {—[ast—;+a2y+a4j +a’ +a9J

3

>
2[{ azzx T 2 ]
a; a3t——ag +a,y+a, | +a; +a,

u(x,y.t)=

FLH: Hal+al 20,

8= —a,8; —28,3,8, + 3,3
a; +a;

18, =8,,8;, =8;,8, =8,

_ &3, ~23,3,3, ~ 3,3
3+

8 185 =85,8; =8,,85 = 8,8 =0
JIRERIfE

u(x,y,t)==,

Q[T

>N ’

DOI: 10.12677/aam.2020.97128 1088 I3RS


https://doi.org/10.12677/aam.2020.97128

p= 4{—2[—xa;‘ +yala, +a’ (taj +8,3, — 2Xa; + yaga, —a, (ta, + ag))
+al (—ta§ —a,a, —Xa; +Yyaga, +a, (ta, + ae))+ 2,35 (22,3, +a,(ya, +4ta, +23, ))]2
+(af +a3 )2 [(xza‘z‘—nyaga3 +t%a} +2ta’a, + x%a; —2xya’a, +a’a’ — 2txala’
+y*alal + 2tyaga) +t7a; + 28,3, (Xa; +1al ) - 2xaza,a, + 2yaa;a, + 2taja,
+a’al +a’ (af +(2tx+ yz)ag +2t%al + 2ta,a, +a; +2ya, (ta, +a3))
+a? ((—2tx+ y*)as —2xaja, +2x°a; —2xya;a, +a, ((2tx+ y’)a, + 2xa8))

+2a, (tya§ +yaja, +a,a, (—2xa; + ya, ) —a, (xya§ —tya; +2xa, (2ta, +a, )))]}

) (—xazza3 +1a] +ala, +a,a; +a,(xal +1a) ) +a, (yal +a, (-2xa, + ya, )))2
(a5 +a?)
2 2

+8g

q=(a+a7)

X(_zazasae + a223-7 - aga7)

+ ya6+ta7+ a§+a2
7

3. &ig

ARG T 55 1HH 2 4t Mathematics FIXUEPER -, BFFL 1 SKKP J7REH) Lump fig. FRA1GEI T 7
Y olump fiF. UL SKKP 5 2 [ fF 10 = & RS 2 A A RS A DL B AR % 5 FR TR . 2
a =4,a,=3,a,=2a, =0,a, =30, f#O)1 3D B mLEWE 1 Frx, w7 LLWERIBE A E1Z lump
FRI 2 il 1) IE 7 A B0 o

Figure 1. 3D plot and contour plot of solution (9)
1. fR(9)HY 3D EMFEELE (s =4,3,=3,3,=2,a,=0,a,=3)

DOI: 10.12677/aam.2020.97128 1089 I Bl


https://doi.org/10.12677/aam.2020.97128

SRR L2 T SRR S5 7 B

S5

(1]

(2]
(3]

(4]
[5]
(6]
[7]
(8]
[°]
[10]
[11]
[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Korteweg, D.J. and de Vries, G. (1895) On the Change of Form of Long Waves Advancing in a Rectangular Canal, and
on a New Type of Long Stationery Waves. Philosophical Magazine, 39, 422-443.
https://doi.org/10.1080/14786449508620739

von Karman (1940) The Engineer Grapples with Nonlinear Problems. Bulletin of the American Mathematical Society,
46, 615-683. https://doi.org/10.1090/S0002-9904-1940-07266-0

Yun, Y.S. and Temuer, C. (2015) Classical and Nonclassical Symmetry Classifications of Non-Linear Wave Equation
with Dissipation. Applied Mathematics and Mechanics (English Edition), 36, 365-378.
https://doi.org/10.1007/s10483-015-1910-6

Hirota, R. (2004) The Direct Method in Soliton Theory. Cambridge University Press, Cambridge.
https://doi.org/10.1017/CB0O9780511543043

Ma, W.X. (2015) Lump Solutions to the Kadomtsev-Petviashvili Equation. Physics Letters A, 379, 1975-1978.
https://doi.org/10.1016/j.physleta.2015.06.061

Ma, W.X. and Zhou, Y. (2016) Lump Solutions to Nonlinear Partial Differential Equations via Hirota Bilinear Forms.
Journal of Differential Equations, 264, 2633-2659.

Yun, Y.S. and Temuer, C. (2015) Application of the Homotopy Perturbation Method for the Large Deflection Problem
of a Circular Plate. Applied Mathematical Modelling, 39, 1308-1316. https://doi.org/10.1016/j.apm.2014.09.001

Yun, Y.S. and Temuer, C. (2013) Homotopy Perturbation Method for Viscous Heating in Plane Couette Flow. Thermal
Science, 17, 1355-1360. https://doi.org/10.2298/TSCI1305355Y

Liao, S.J. (1992) He Proposed Homotopy Analysis Technique for the Solution of Nonlinear Problems. PhD Thesis,
Shanghai Jiao Tong University, Shanghai.

Adomian, G. (1988) A Review of the Decomposition Method in Applied Mathematics. Journal of Mathematical Anal-
ysis and Applications, 135, 501-544. https://doi.org/10.1016/0022-247X(88)90170-9

Rach, R. (2008) A New Definition of the Adomian Polynomials. Kybernetes, 37, 910-955.
https://doi.org/10.1108/03684920810884342

Fan, E.G. (2000) Extended Tanh-Function Method and Its Applications to Nonlinear Equations. Physics Letters A, 277,
212-220. https://doi.org/10.1016/S0375-9601(00)00725-8

Yun, Y.S. and Temuer, C. (2011) A Further Improved Tanh Method and New Traveling Wave Solutions of 2D-KdV
Equation. Journal of Inner Mongolia University (Natural Science Edition), 42, 604-609.

Gao, L.-N., Zhao, X.-Y., Zi, Y.-Y., Yu, J. and Lv, X. (2016) Resonant Behavior of Multiple Wave Solutions to a
Hirota Bilinear Equation. Computers and Mathematics with Applications, 72, 1225-1229.
https://doi.org/10.1016/j.camwa.2016.06.008

Chen, S.-J., Ma, W.-X. and Lv, X. (2020) B&cklund Transformation, Exact Solutions and Interaction Behaviour of the
(3 + 1)-Dimensional Hirota-Satsuma-Ito-Like Equation. Communications in Nonlinear Science and Numerical Simula-
tion, 83, Article ID: 105135. https://doi.org/10.1016/j.cnsns.2019.105135

Xu, H.-N., Ruan, W.-Y., Zhang, Y. and Lv, X. (2020) Multi-Exponential Wave Solutions to Two Extended
Jimbo-Miwa Equations and the Resonance Behavior. Applied Mathematics Letters, 99, Article ID: 105976.
https://doi.org/10.1016/j.am|.2019.07.007

Xia, J.-W., Zhao, Y.-W. and Lv, X. (2020) Predictability, Fast Calculation and Simulation for the Interaction Solution
to the Cylindrical Kadomtsev-Petviashvili Equation. Communications in Nonlinear Science and Numerical Simulation,
88, Article I1D: 105260. https://doi.org/10.1016/j.cnsns.2020.105260

Gao, L.-N., Zi, Y.-Y., Yin, Y.-H., Ma, W.-X. and Lv, X. (2017) Backlund Transformation, Multiple Wave Solutions
and Lump Solutions to a (3 + 1)-Dimensional Nonlinear Evolution Equation. Nonlinear Dynamics, 89, 2233-2240.
https://doi.org/10.1007/s11071-017-3581-3

Lv, X,, Lin, F.-H. and Qi, F.-H. (2015) Analytical Study on a Two-Dimensional Korteweg-de Vries Model with Bilin-
ear Representation, Backlund Transformation and Soliton Solutions. Applied Mathematical Modelling, 39, 3221-3226.
https://doi.org/10.1016/j.apm.2014.10.046

Chen, S.-J., Yin, Y.-H., Ma, W.-X. and Lv, X. (2019) Abundant Exact Solutions and Interaction Phenomena of the (2 +
1)-Dimensional YTSF Equation. Analysis and Mathematical Physics, 9, 2329-2344.

DOI: 10.12677/aam.2020.97128 1090 I3RS


https://doi.org/10.12677/aam.2020.97128
https://doi.org/10.1080/14786449508620739
https://doi.org/10.1090/S0002-9904-1940-07266-0
https://doi.org/10.1007/s10483-015-1910-6
https://doi.org/10.1017/CBO9780511543043
https://doi.org/10.1016/j.physleta.2015.06.061
https://doi.org/10.1016/j.apm.2014.09.001
https://doi.org/10.2298/TSCI1305355Y
https://doi.org/10.1016/0022-247X(88)90170-9
https://doi.org/10.1108/03684920810884342
https://doi.org/10.1016/S0375-9601(00)00725-8
https://doi.org/10.1016/j.camwa.2016.06.008
https://doi.org/10.1016/j.cnsns.2019.105135
https://doi.org/10.1016/j.aml.2019.07.007
https://doi.org/10.1016/j.cnsns.2020.105260
https://doi.org/10.1007/s11071-017-3581-3
https://doi.org/10.1016/j.apm.2014.10.046

[21]

[22]

[23]

[24]

[25]
[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]
[40]

https://doi.org/10.1007/s13324-019-00338-2

Hua, Y.-F., Guo, B.-L., Ma, W.-X. and Lv, X. (2019) Interaction Behavior Associated with a Generalized (2 +
1)-Dimensional Hirota Bilinear Equation for Nonlinear Waves. Applied Mathematical Modelling, 74, 184-198.
https://doi.org/10.1016/j.apm.2019.04.044

Yin, Y.-H., Ma, W.-X., Liu, J.-G. and Lv, X. (2018) Diversity of Exact Solutions to a (3 + 1)-Dimensional Nonlinear
Evolution Equation and Its Reduction. Computers and Mathematics with Applications, 76, 1275-1283.
https://doi.org/10.1016/j.camwa.2018.06.020

Lv, X. and Ma, W.-X. (2016) Study of Lump Dynamics Based on a Dimensionally Reduced Hirota Bilinear Equation.
Nonlinear Dynamics, 85, 1217-1222. https://doi.org/10.1007/s11071-016-2755-8

Guan, X., Liu, W.-J., Zhou, Q. and Biswas, A. (2020) Some Lump Solutions for a Generalized (3 + 1)-Dimensional
Kadomtsev-Petviashvili Equation. Applied Mathematics and Computation, 366, Article ID: 124757.
https://doi.org/10.1016/j.amc.2019.124757

Zhang, X.E., Chen, Y. and Zhang, Y. (2017) Breather, Lump and X Soliton Solutions to Nonlocal KP Equation. Com-
puters and Mathematics with Applications, 74, 2341-2347. https://doi.org/10.1016/j.camwa.2017.07.004

Yu, J., Ma, W.-X. and Chen, S.-T. (2019) Lump Solutions of a New Generalized Kadomtsev-Petviashvili Equation.
Modern Physics Letters B, 33, Article ID: 1950126. https://doi.org/10.1142/S0217984919501264

Wang, H., Tian, S.-F., Zhang, T.-T., Chen, Y. and Fang, Y. (2019) General Lump Solutions, Lump Off Solutions, and
Rogue Wave Solutions with Predictability for the (2 + 1)-Dimensional Korteweg-de Vries Equation. Computational
and Applied Mathematics, 38, 164. https://doi.org/10.1007/s40314-019-0938-x

Ali, M.R. and Ma, W.-X. (2019) New Exact Solutions of Nonlinear (3 + 1)-Dimensional Boiti-Leon-Manna-Pempinelli
Equation. Advances in Mathematical Physics, 2019, Article ID: 9801638.
https://doi.org/10.1155/2019/9801638

Liu, J.-G., Eslami, M., Rezazadeh, H. and Mirzazadeh, M. (2019) Rational Solutions and Lump Solutions Toa
Non-lsospectral and Generalized Variable-Coefficient Kadomtsev-Petviashvili Equation. Nonlinear Dynamics, 95,
1027-1033. https://doi.org/10.1007/s11071-018-4612-4

Ma, H.C., Meng, X.M. and Wu, H.F. (2019) A Class of Lump Solutions for ITO Equation. Thermal Science, 23,
2205-2210. https://doi.org/10.2298/TSCI11904205M

Lu, D.C., Seadawy, A.R. and Ahmed, I. (2019) Applications of Mixed Lump-Solitons Solutions and Multi-Peaks
Solitons for Newly Extended (2 + 1)-Dimensional Boussinesq Wave Equation. Modern Physics Letters B, 33, Article
ID: 1950363.

Kaur, L. and Wazwaz, A.-M. (2019) Bright-Dark Lump Wave Solutions for a New Form of the (3 + 1)-Dimensional
Bkp-Boussinesq Equation. Romanian Reports in Physics, 71, 102.

Yan, X.-W., Tian, S.-F., Wang, X.-B. and Zhang, T.-T. (2018) Solitons to Rogue Waves Transition, Lump Solutions
and Interaction Solutions for the (3 + 1)-Dimensional Generalized B-Type Kadomtsev-Petviashvili Equation in Fluid
Dynamics. International Journal of Computer Mathematics, 96, 1839-1848.

Zhang, H.-Q. and Ma, W.-X. (2017) Lump Solutions to the (2 + 1)-Dimensional Sawada-Kotera Equation. Nonlinear
Dynamics, 87, 2305-2310. https://doi.org/10.1007/s11071-016-3190-6

Kofane, T.C., Fokou, M., Mohamadou, A. and Yomba, E. (2017) Lump Solutions and Interaction Phenomenon to the
Third-Order Nonlinear Evolution Equation. The European Physical Journal Plus, 132, Article No. 465.
https://doi.org/10.1140/epjp/i2017-11747-6

Zhao, Z.L., Chen, Y. and Han, B. (2017) Lump Soliton, Mixed Lump Stripe and Periodic Lump Solutions of a (2 +
1)-Dimensional Asymmetrical Nizhnik-Novikov-Veselov Equation. Modern Physics Letters B, 31, 157-175.
https://doi.org/10.1142/S0217984917501573

Wazwaz, A.-M. (2008) The Hirota’s Bilinear Method and the Tanh-Coth Method for Multiple-Soliton Solutions of the
Sawada-Kotera-Kadomtsev-Petviashvili Equation. Applied Mathematics and Computation, 200, 160-166.
https://doi.org/10.1016/j.amc.2007.11.001

Zhang, J.H. (2010) Exact Traveling Wave Solution of SK-KP Equation by F-Expansion Method Combined with Ex-
ponential Function Method (Natural Science). Liaocheng University, Liaocheng.

Zhang L.-L. (2010) Explicit Solutions of (2 + 1)-Dimensional SK-KP Equation.

Wang, M.L., Li, X.Z. and Zhang, J.L. (2008) The (G’G)-Expansion Method and Travelling Wave Solutions of Non-
linear Evolution Equations in Mathematical Physics. Physics Letters A, 372, 417-423.
https://doi.org/10.1016/j.physleta.2007.07.051

DOI: 10.12677/aam.2020.97128 1091 I3RS


https://doi.org/10.12677/aam.2020.97128
https://doi.org/10.1007/s13324-019-00338-2
https://doi.org/10.1016/j.apm.2019.04.044
https://doi.org/10.1016/j.camwa.2018.06.020
https://doi.org/10.1007/s11071-016-2755-8
https://doi.org/10.1016/j.amc.2019.124757
https://doi.org/10.1016/j.camwa.2017.07.004
https://doi.org/10.1142/S0217984919501264
https://doi.org/10.1007/s40314-019-0938-x
https://doi.org/10.1155/2019/9801638
https://doi.org/10.1007/s11071-018-4612-4
https://doi.org/10.2298/TSCI1904205M
https://doi.org/10.1007/s11071-016-3190-6
https://doi.org/10.1140/epjp/i2017-11747-6
https://doi.org/10.1142/S0217984917501573
https://doi.org/10.1016/j.amc.2007.11.001
https://doi.org/10.1016/j.physleta.2007.07.051

	Lump Solution for Sawada-Kotera-Kadovtsev Petviashvili Equation
	Abstract
	Keywords
	Sawada-Kotera-Kadovtsev-Petviashvili方程的Lump解
	摘  要
	关键词
	1. 引言
	2. SK-KP方程的Lump解
	3. 结论
	致  谢
	参考文献

