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1. Introduction

The nonlinear evolution equations (NLEEs) can be used to describe many physical models [1-5].
The investigation on exact solutions and numerical solutions of NLEEs has become one of the most
important areas in the study of nonlinear physical phenomena [6-9]. Via symbolic computation [10—
17], many effective methods are presented [18-25].

In this paper, a (2+1)-dimensional Boiti-Leon-Manna-Pempinelli (BLMP) equation is investigated
as [26-35]

Uy + Upyry — SUx Uy — 3 Uy tty = 0, (1.1)
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where u = u(x,y,t). Some exact solutions including kinky periodic solitary-wave solutions, periodic
soliton solutions and kink solutions were discussed [26]. Bilinear form was presented via using the
binary Bell polynomials [27]. The variable separable solutions and some novel localized excitations
were obtained [28]. New solutions were derived via wronskian formalism and the Hirota method
[29,30]. The periodic-soliton solutions are investigated [31] and so on [32-35]. But so far, complexiton
solutions and double periodic-soliton solutions for Eq. (1) have not been obtained.

The organization of this paper is as follows. Section 2 obtains many new complexiton solutions
and double periodic-soliton solutions based the bilinear form and an ansitz function, their dynamical
behaviors are demonstrated in some three-dimensional plots by selecting different values of the
parameters. Section 3 gives the conclusions.

2. Complexiton solutions and double periodic-soliton solutions

Under the transformation
u(x,y,t) = =2 [In¥(x,y,0l,, 2.1)
the Eq. (1) is transformed into the bilinear form
(D,D, + D,D)¥ - ¥ = 0. (2.2)
Eq. (3) is equivalent to
—Py = WPy + 3P Py = 3PPy + P (W + Py = 0. (2.3)
Supposing Eq. (4) has the following form of solution:

¥ = [0 cos(V,) + O, sin(W,)] + ket
+ eP[0;cos(Wy) + Oy sin(Py)] + kye™, (2.4)

where ¥; = ; x +p;y +¢;t,i = 1,2,3,4 and ¢;, p; and ¢; are unknown constants. Substituting Eq. (5)

into Eq. (4) and equating corresponding coefficients of eV, eV e cosW,, sin W, cos Wy, and sin ',
to zero, a set of algebraic equations for ¢;, p; and ¢; can be presented as follows

Case (1)

ki = pa=pr=0.p1=p3.6=ta(-33 + 12013 - 115),

S = Uy (—3L% + 120411 + L% - 12Li) ,63 = —Lg + 15LiL3 - ZOLi,
¢ = —L? + 6L4L% + 3L§L1 - 12L:‘;L1 - 14LZ
+ 24L3Li - 6L§L4 - 6L§L4, (2.5
\P — eZ(XL4+l‘(—3L§+12L4L3—11[%)[4)]{2 + ext1+yp3+t§1 [COS[XLQ + l,(_3L%

+ 1200 + 3 = 12)1,]0) + sin[xey + t(=30 + 120411 + 03
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3 2 3
— 12D)1]0,] + e (EIEE 200003 (0o x + 1(—302

+ 12005 — 11)4]Os + sin[xey + 1303 + 12005 — 1163) 141041,

22 eZ[xL4+z(—3L§+12L4L3—11L§)L4] Koty + €*1PP351 [cos[xty
t(=30} + 12001 + 3 = 123) 21O, + sin[xey + #(=30] + 120411
B = 120)1,]0@,] + P [cos[xty + t(=303 + 12u41 + 03
12Li)L2]L2®2 — sin[xt, + l‘(—3L% + 120401 + L% - 12&) 1 ]t:01]
e“3+t(_‘g+15‘42*‘3_20‘2)””3L3 [cos[xts + t(—3L§ + 1213

11)04105 + sin (xtg + (=38 + 120403 — 1163)14) O4]

e (341566204 )yps [cos[xts + t(—3L§ + 121415 — llci) t4]
14®y — sin[xty + t(—3L§ + 12413 — 11L£) 14]ta®3]]]

[ p2la+t(=35+1263 -1 )ua] ky + €0 [cog[ Xty + H(—3 L%
12041 + L% - 12LZ)L2]®1 + sin[xt, + t(—3L% + 12417 + L%
122)15]10,] + ™ H(-5+1585-200) 003 [cog [ xry + (=302 + 1214

t3 = 1163)041@s + sinLxey + £ (=303 + 12605 — 1163) 10411,

The dynamical behavior to Eq. (8) is demonstrated in Figure 1.

(a)

Figlll'el.tl:k2:L3:®2:—1,L2:L4:0,®1:p3:®3:®4:1,

Case (2)

ki, = ps=1b=0,¢= 4L§,L1 = 24,64 = Uy (—3L§ + 120415 — llti) ,

¢ = —22Li + 24L3LZ - 6L§L4, ¢3 = —Lg + 15Lil3 — 20L2,

¥ = eZ[xt4+t(—3L§+12L4L3—l1L§)L4]k2 + ele4+t(—22Li+24L3Li—6[§t4)+yp1 [COS
. _3 2, _ 3
(y02) O + sin (yp,) ©,] + e (=3+15636-204 ) +yp3 [cos[xty + (=363
+ 120403 — 11§)04]Os + sin[xey + £ (=305 + 12005 — 1163) 14]04].

AIMS Mathematics

(b) (c)

(a)t=-10,(b)t=0and (c) ¢ = 10.

(2.6)

2.7)

(2.8)

(2.9)
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upy = —[2[2eer (s, 12 cos (ypy) O + sinlypa 1021

erL4 +t(—22Li+24t3 ti —6L§L4)+yp1 + ext3 +t(—Lg + 15L‘2‘L3 —20Li)+yp3 05

[cos[xts + t(—3L§ + 12413 — llti) 14]®3 + sin[xt4 + t(—3L§
+ 12003 — 112)14]0,] + (671565200 003 [ 0o x4
+ t(—3L§ + 12413 — llLi) 14]t4®4 — sin[ x4 + t(—3L§ + 121413
= 1G)ualu®s 1) /[ (5 skl - [cos (yp,) ©)
+ sin(yp») ®2]ezx“‘+’('22‘3+24‘3“2*'6‘§‘4)+W '+ [cos[xty + 1(=303
+ 12003 = 11)e4]0s + sin[xey + £ (=303 + 1205 = 1113) 14104]]

% ex‘3+t(_tg+15L‘2‘l3 —20L2)+yp3 ) (2 10)

The dynamical behavior to Eq. (11) is demonstrated in Figure 2.

(a) (b) (c)

Figure2.®3:®2:—1,k2:2,®1:L3:L4:p1:p2:p3:®4:1,
(@)r=-2,(b)t=0and (c) t = 2.

Case (3)
ki = pa=14=0,6 =1y (=30] + 61301 + 3 = 33) .01 = 204,64 = 4,
s1 = [0 +3uO + 15024 +3((3 - 13) 02— 250, ) 1y - 36,
+ 3L2L§®1 - 3L%L3®2 + ®1g‘2]/®2,g3 = —Lg, (211)
Y = PPy + PRSI cos iy + t(—3L% + 6131 + L% - 3L§) L]0,

+ sin[x, + t(—3L% + 613t + L% - 3L§) L]0,]

+ e BTN cos (yps) O + sin (y04) Ol (2.12)
u; = —[2[eM TP [cos[xiy + t(—3L% + 61311 + L% - 3L§) L]0,

+ sin[xt, +¢ (—3& + 6030, + 05— 3L§) 1]O,] + PP [cos Xty

+ t(—?)t% + 61311 + L% — 3L§) 1 ]t,®, — sin[xt, + t(—?)L% + 61311
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+ 2 =32)0]u0,] + e NP cos (ypg) Os + sin (yps) O4]1]

| [€¥Pthky + PP cos[xiy + t(—3L% + 6u30; + 13 — 3L§) L]0,

+ sin[xt, + t(—3L% + 61311 + L% - 3L§) 1L]0,]

+ eI (cos (yps) O + sin (yos) O)]. (2.13)

The dynamical behavior to Eq. (14) is demonstrated in Figure 3.

(a) (b) (c)

Figure3.®3:®2:—1,k2:2,®1:L3:L2:L1:p4:p3:®4:1,
(@)t=-5,(b)r=0and (c)r=15.

Case (4)

ki = pp=g3=13=u=67=0,

1 = 3us-t,¢=0 (L% - 3L%) , (2.14)
¥ o= PP+ e +Buig=a) v [cos[xt, + t(L% - 3L%) 1,]®, + sin[xt,
+ 13 - 31) 21®a] + €7 [cos (yps) O3 + sin (o) Oul. (2.15)
Uy = —[2[e"“”(3“‘§_‘?)+yp‘L1 [cos (xtz + I(L% - 3Lf) Lz) ®, + sin[xt,

+ I(L% - 3L%) 1]0,] + eGSR cos[ X1 + Z(L% - 3L%) 0]
x 1,0, —sin[xty + t(L% - 3L%) 1 ]:01111/[[cos[xty + t(L% - 3L%) L]0,

: 2_,3
+ s (XLz +1 (L% - 3L%) Lz) O,]e¥ P ky + ¢+ Cus=)

+  €7*[cos (Yp4) Oz + sin (yp4) O4]]. (2.16)

The dynamical behavior to Eq. (17) is demonstrated in Figure 4.
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(a) (b) (c)

/ ) )1/0
\(\V\ N 0

; t

o 10

10 -10 10 -

Figure4.L1:®2:—1,k2:—2,®1:p1:p3 :p4:®3:®4:1,L2:0,
(a) x =-10,(b) x =0 and (c) x = 10.

Case (5)

ki=er=t=tu=6,=0,13=11,63 = =13, 6 = -1}, (2.17)

P o= PPy 4 eI cos (y0,) O + sin (y2) O]

+ eI [cos (yps) O + sin (yps) Oul. (2.18)
us = —[2[e NP [cos (yp2) O + sin (ypo) @, ] + e
% 11[cos (ypg) O3 + sin (yps) O4111/[2Pky + e 151571 [cos (yp,) O,
+ sin(yp2) @3] + eI cos (yps) O3 + sin (3ps) O] (2.19)

The dynamical behavior to Eq. (20) is demonstrated in Figure 5.

(a) (b) (c)

FigureS.q=®2=—1,k2=—2,®1=p1=p2=p3 =p4=®3=®4=1,
(a) x =-10, (b) x =0 and (c) x = 10.

Case (6)
ky = ©=ps=1,=0,63= —L’g‘ + 3L1L§ - 3L%L3 + 3L2L3 - 3L1Li,
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S4 = LZ -3 - L3)2 L4, 61 = —L?,P3 = 2py, (2.20)
Y= PR 4 TN cos () O + sin (302) O]
+ ext3+t(—L§+3L1L§—3L%L3+3Lit3—3t1ti)+2yp1 [COS[XL4 + t§‘4]®3
+ sinfaeg + (6 = 3 (0 — 13)714) 10, (2.21)
ug = —[2[2XH NP 4 e R0 [cog (yp,) O + sin (Y02)

x O] + exL3+2yp1+tg3L3 (sin (xty4 + tg4) + cos (x4 + tgy) O3)

e P (008 (X1y + 164) Ly — sin (Xt + 164) 14O5]]]

[eZ(—tL?+xtl+yp1)k1 + e—nf+xtl+yp1 [COS (ypZ) @1 + sin (sz) @2]

&IPS [sin (xug + 164) + 08 (xtg + 164) Os]]. (2.22)

+ ~ +

The dynamical behavior to Eq. (23) is demonstrated in Figure 6.

(a) (b) (c)

Figure6.L3:®2:®1 :—1,k1:2,L1:p1 :p2:®3:®4:1,
(@y=-5,(b)y=0and (c)y =35.

Case (7)
N A, 2 3 . _ 3 2
ky=¢=6¢1=ps=1=u=0,63 = 30315 — 13,64 = 1;, — 3531, (2.23)
W= PPk + @ [cos (3p2) O + sin (ypy) @y ] + e (3ai=E) s
x*  [cos[xty + l‘(Li - 3L§L4)]®3 + sin[xty + t(Li - 3L§L4)]®4]. (2.24)
u; = —[2[€XL3+I(3L3L‘2‘_%)+W3L3 [cos[xts + t(ti - 3L§L4)]®3 + sin[ x4

+ t(Li - 3L§L4)]®4] + ¥t1(3u6-5)+p3 [cos[xty + t(Li - 3L§L4)]
* 1404 — sin[xu + t(Li - 3L§L4)]L4®3]]] /[€*Pk; + €' [cos (yp2) O,
+sin (yp2) @] + =)0 cos[xuy + 1 (4] - 3314)10

+ sin[xy + £(2 - 3510411 (2.25)

AIMS Mathematics Volume 5, Issue 1, 421-439.
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The dynamical behavior to Eq. (26) is demonstrated in Figure 7.

—-10 -10

Figure 7. 3 =0, =0, =-1,k=2,14=0,01 = =p3 =03 =0, =1,

Case (8)

S3
G4

ug

+

+ o+~ + + 4+

‘ 0
—-10° -10 y —-10° -10

(@)tr=-5,(b)tr=0and (c)r=15.

— — — _ _ 2 3 _,3 2
= ps=p2=0,01 =p3,61 =304 — 1,62 = 1, — 3o,
= 61] — 120317 + 6051; + 6630, — 615ty — 03 + 3313,

= Li -3z — 2L1)2 Ly,

_ ez[XLl+t(3L1L%—L:1;)+yp3]kl _i_eml+t(3L1L%—L?)+yp3[COS[XL2 +l(L%
— 300)10) + sinfxt; + (1 - 36}12)10,] + e

% [sin (xty + t§4) + cos (x4 + t5y) Os].

—[2[262[)“1+t(3l'é_£?)+yp3]k1L1 + e +1(us=0)+yps [cos[xta
t(Lg - 3L%L2)]®1 + sin[xt, + Z(Lg - 3L%L2)]®2]Ll

e+ Bus=0)0P3 [cogxiy + 1 (Lg - 3L%L2)]L2®2 — sin[xu,
l(é - 3L%L2)]Lz®1] + @3PS sin (xty + 164) + COS(Xty

164)03] + TS [cos (xts + 164) ta — sin (xtg + 164) 14O5]]]
[eZ(xtl+t(3tlt§—t?)+yp3)k1 + exq+t(3tu%—t?)+yp3 [COS[XLZ

t(Lg - 3L%L2)]®1 + sin (xtz + t(t; - SL%Q)) 0]

3PS (gin (xty + t§4) + cos (xts + 164) ©3)].

The dynamical behavior to Eq. (29) is demonstrated in Figure 8.

AIMS Mathematics

(2.26)

(2.27)

(2.28)
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10

s &

& &

-5_10 -5_10 ~5_10~
Figure8.L1 = pP3 :®3 :®2: 1,@4: 1,L3 :L4:L2:k1 :®1 = -1,
(a)y=-15,(b)y=0and (c) y = 15.

Case (9)

ky = su=ea=ta=1=0,1; =13,61 = 13,63 = —13, (2.29)

P o= 2R 4 e IR [eos (yp,) @) + sin (y02) O]
+ €5 cos (yps) O + sin (yos) Ol (2.30)

Uy = —[2[2e2ERENP)E 1 4 eI [cos (y,) O + sin (Y02) O]
* 13+ e—ng+xt3+yp3 [COS (yp4) @3 + sin (yp4) @4]L3]]/[82(_ng+x£3+ypl)k1
eI g (yp2) O + sin (yp2) Os]
¢TSI cos (ypy) O + sin (ys) Ou]]. (2.31)

+ +

The dynamical behavior to Eq. (32) is demonstrated in Figure 9.

(@) (b) (c)

< /5 (&

-5_10

Figure9_p1:p4:p2:k1:1,p3:®3:®2:®4:1,L3:®1:—1,
(@)t=-5{d)t=0and (c)t=5.

Case (10)

2 3
ky = cu=pr=13=0,13=211,61 = 30115 — 1},

AIMS Mathematics Volume 5, Issue 1, 421-439.
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¢ = -3 12,63 = 614 (4L1 + L2) 26L?, (2.32)
¥ = ez[xn+t(3m§—t?)+yp1] k + eﬂl”@‘l‘%“?)”"l [cos[xt, + t(@
— 3t1,)]0, + sin[xt; + t(Lg — 3L2L2)]®2]
+ ezxL1+t[6L1(4L2+L2) 26L3]+yp3 [cos (yp4) @3 + sin (yp4) @4] (233)
uo = _[2[262[)“1+t(3L1L%—L?)+yp1]k1L1 + exu+t(3ut%—t?)+yp1 [COS[)CLQ

+ t(t% - SL%LZ)]GI + sin[xt, + t(Lg - 3L%L2)]®2]L1 + DePrutpatiss

% [cos (yps4) O3 + sin (yp4) O4]t; + e+t Guig—) e [cos[xt,

+ t(t% - 3L%L2)]L2®2 — sin[xt, + t(Lg - 3L%L2)]L2®1]]]

/ [eZ[xtl+t(3m§—t?)+yp1]kl + exu+t(3m%—t?)+yp1 [COS[XL2

+ t(Lg - 3L%L2)]®1 + sinf[xt, + t(Lg - 3L%L2)]®2]

+ PP [eos (ypg) O3 + sin (Yos) O4]]. (2.34)

The dynamical behavior to Eq. (35) is demonstrated in Figure 10.

(c)

FigurelO.pl:®4:k1:1,L1:O,p4:®3:®2:®1:1,L2:—2,
(@)t =-25,(b)t=0and (c) t = 25.

Case (11)
3
0 32 - 502 (3L§ - 5Li)
= = =l = =0,y = =
P1 P4 =62 =1 =pP3 1 6(s—12) S 216 (6 —10)°
—3L3 + 6L4L3 + 6L4L3 24L4L3 + 41L4L3 - 30L4
& 126 — )’
L (9L3 36L4L3 + 54L4L3 36L3L3 + 13Li)
Sy = - , (2.35)
12 (L3 - L4)
(3L 512 t(3l3 514) (313 514) t(3L 512
¥ = e =6t L4) 216(13-14)° k + ez(ﬂ4+t§4)k + e ) 216(5-y)°
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% [cos (yp2) O + sin (yp2) ©,] + ™3 [cos (x4 + t4) O3
+ sin(xtg + t54) O4]. (2.36)

2[ x(S% 75%) 1(3% 7552‘ 3

e W) 216(3-1) ky (3L§ - 5L421)
3(t3 — 1)

upn = —[2[262(xl4+tg4)kzt4 +
x(3z§75142‘) _ t(.’)t% 7552‘);
e 0 Tt (32 = 52) (cos (yp2) O + sin (yp2) )

6 (3 —tg)
eXL3+t§3L3 (COS (xt4 + [S‘4) @3 + sin (.XL4 + f§4) ®4)

+ € cos (xts + 164) 1u®y4 — sin (xty + 164) 14O3]]]

2( x(slg—slﬁ) ~ t(3%—5%)3
[

6(13-14) 2]6(13—14)3 ]kl +62(xt4+t§4)k2

x(3t§—5%) B r(3z%—51§)3

e 6(3-14)  216(13-14)° (COS (sz) ®; + sin (ypz) @2)
€19 cos (xty + tey) O + sin (xig + t6y) Oy]]. (2.37)

The dynamical behavior to Eq. (38) is demonstrated in Figure 11.

(a) (b) (c)

Figurell.L3:k2:k1:®1:1,L4:—2,p2:®3:®4:1,
(@) x=-5,(b)x=0and (c) x = 5.

Case (12)
PL=ps=t=c=6=04=06¢=-0¢=-4, (2.38)
¥ = eZ(—tt%+xL3+yp4)k1 + eZyp4k2 + e—ng+m3+yp4 [COS (ypz) @1
+sin(yp2) @] + € 3PP cos (yps) O3 + sin (yps) Oul. (2.39)
up = _[2[262(—n§+xL3+yp4)k1L3 + e—tt§+xL3+yp4 [COS (yp2) @1

+sin(yp2) @ i3 + €53 [cos (ypg) @ + sin (yos) Oulis]]

AIMS Mathematics Volume 5, Issue 1, 421-439.
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/ [62(—n§+xt3 +yp4)k1 + eZyp4k2 + e—ng +x13+Yp4 [COS (}’Pz) @1

+ sin(3p2) @a] + e 3N [cos (ypy) O + sin (ypy) O], (2.40)

The dynamical behavior to Eq. (41) is demonstrated in Figure 12.

(a) (b) (c)

10 10

0
t

-10

0
10 t

%' -10

10

Y

-10 -10

Figure12.L3=k2=k1=®1=1,L4=—2,p2=p3 =p4=®3=®4=1,®2=—1,
(a) x =-10, (b) x =0 and (c) x = 10.

Case (13)
pr=pspr=t3=t=a=u=¢=0¢=-03,c=0, (2.41)
¥ = PP + PPk, + Pcos (Z‘L; + XL2) ®, + sin (tLg + XL2) 0,]
+ &P [cos (yp4) O3 + sin (yps) O4]. (2.42)

Uz —[2eyp4 [cos (l‘Lg + XLz) 1,®, — sin (Z‘L; + )CLZ) L2®1]]/[e2yp4k1

+

e?Pky + P*[cos (ng + xL2) ®, +sin (ng + xLz) 0,]
e3[cos (yps) O3 + sin (yp4) O4]]. (2.43)

+

The dynamical behav1or to Eq. (44) is demonstrated in Figure 13.

tee

Figure13.L2:k2:k1:®1:1,®3:®4:1,p3 :p4:®2:—1,
(@)t =-10,(b) ¢t =0and (c) r = 10.

AIMS Mathematics Volume 5, Issue 1, 421-439.
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Case (14)
P1 = Papr=03=04=1u=¢=0,
g1 = 3L1L% - L?, =1 (L% - 3L%) , (2.44)
¥ - eZ[xn+t(3L1L%—L?)+yp4]kl + eZyp4k2 + exn+t(3nt%—t%)+yp4 [COS[)CLQ
+ 1(3 - 34)0l® +sinlxt, + 1 (3 - 367) 21O, (2.45)
Uy = _[2[262[%11+t(3tlt§—t%)+yp4]le1 + extl+t(3L1L%—L?)+yp4[COS[XLZ

+ t(L% - 3L%) 1, ]®; + sin[xt, + t(L% - 3L%) 1 ]0,]
2_,3 .
ex 1 Gus =) typs [cos[xt, + t(L% - 3L%) 1 ]6:,0, — sin[xt,
2.3
+1(3 - 3¢) lu@ 11/ [P a4 ek
4+ et(Bug=) s [cos (xLz +t (L% - 3@) Lz) 0,
+

sin (xty + (13 = 367) 2) ©2]1. (2.46)

+

The dynamical behavior to Eq. (47) is demonstrated in Figure 14.

(@) (b) ()

15

—10‘;5

~10 5

~105

Figure14. , =k, =k; =, =1,0;, =1,p4 =0, =-1,(a) x =-5,(b) x =0and (c) x = 5.

Case (15)
ky = w=64=p2=0,6=0-301,61 =305 — 17,13 = 11 + i1z,
. - p3)0
@ = i0,0,= L0 L r . 6(2+3)u -4, (2.47)
P4
y = ez[xll+[(3L1L%—[?)+_yp1]k1 +exL1+t(3L1L%—L?)+yp1 [COS[XL2 + t(L;

3111,)]0, + isin (.XLQ + ¢ (Lg - 3L%L2)) @] + Muri)tpstiss

[cos (ypy) @5 + S 0PY) (54‘ 0305, (2.48)

*
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uys = —[2[2e2utGua=) ey et Gus=a) e [cos[xi,
+ Z‘(L; - 3L%L2)]@1 + isin (xL2 + t(L; - 3L%L2)) CHA
+ et Gug-d)he [i cos[xt, + z(@ - 3L%L2)]L2®1 — sin[xt,
+ 13 - 300)1®] + e TN (1 4 i) [cos (yp4) O

sin (yps) (01 — p3) O3 n
P4

+ Z‘(L; - 3L%L2)]@1 + isin[xt, + t(@ - 3L%L2)]@1]

g eut(Gui—g)tor | utin)typstis

sin (yp4) (01 — p3) ©3

/[ez(xll+T(3L1L%—Lj1‘)+yp1)kl + [COS[)CLZ

*  [cos (yps) O3 + 1.
P4
Case (16)
ki = P4 = 0,0, = i®2,§4 =l (—3L§ + 12L4L3 — 11[3‘) ,P1 = lpz + p3,
§3 = [-20303 — 614 (0, —203) 3 — 613 (303 — 40,) 13 + 213 (205 — 110,)
+ (205 - 04) (1 — itz = 24)’ + 61 — i62)1/(203),
¢ = —Lf + 6L4L% + 3L§L1 - 12[3“ - 14Li + 24L3Li - 6L§L4 - 6L§L4
+ i(—Lg + 3L%L2 + 12LZL2 — 121415 + g‘z) ,
\P — 62(xL4+l‘(f3L§+12L4L3f1lLi)L4)k2 + exL1+y(ip2+p3)+l§1 [l COS(XLZ + yp2
+ 165)0, + sin (xty + ypy + 16) @y + PP [cos[xty + H(=303 + 12
% Lylz — 11Li)L4]®3 + sin ()CL4 + t(—3L§ + 1204053 — 11&;) L4) Q,].
U = _[2[262[xt4+t(—3tg+12L4L3—1lI.i)L4]k2L4 + extl+y(ip2+p3)+t§1Ll[l- cos
(Xto + yP2 + 162) @5 + sin (xty + yps + 167) O] + 1P iP2tpa)ti6)
% [cos Xty + yps +162) 1,0, — i sin (xty + Yoo + 1) 1,0;]
+ PP L cos[xty + t(—3L§ + 120415 — 11LZ) 14]O3 + sin[xty
+ t(—3L§ + 120415 — 11Li) 14])@,] + "3 PPMScos[xty + (=303
+ 12003 — 113)14]64@4 — sin[xey + 1(=363 + 120405 — 1165)14]e4
” @3]]]/[ez[xt4+t(—3L§+l2L4L3—llti)u]kz + extl+y(ip2+p3)+tgl [l COS(.XL2
+ Y2 +16)0; + sin (xty + yps + 1§3) @s] + e P [cos[xty
+ 1(=38 + 120 - 1113) 14105
+ sin[xy + £(=33 + 120 - 1123) 14]0,]].
Case (17)
P = Ppl=6=0,0,=i03¢ = — (s +iy) 0 = 13 + Ly,
AIMS Mathematics Volume 5, Issue 1,
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So = =4 +6u; — Biju. 63 = —1f — (3 + 6Dz + (6. + 20)3,

¥ = 62(—t(t3+it4)3+X(L3+it4)+YP4)k1 + 62(xt4+yp4+t§4)k2 + [cos (yp2) 0,

) (it ) o Ve
sin (yp,) @, ]e G+ +x st 0P o [cos (xiy + ypou + 154) O3
isin (XL4 + Y4 + t§4) @3]exl3+l(—tg—(3+6i)Li[3+(6+2i)ti)+_yp3 )

+ +

N . .
_[2[262[—t(t3+u4) +x(L3+u4)+yp4]kl (L3 + lL4) + [COS (ypz) @1
+ sin (ypz) ®,] (13 + ity) e*t(ts+it4)3+X(t3+it4)+}¥>4 + 262(XL4+yP4+t§4)k2

U7

xL3+t(—r; —(3+6i)Li

N3 )
¥ te L3+(6+2’)‘4)”p3t3 [cos (x4 + yp4 + t54) O3

isin (XL4 +yp4 + l§4) @3] + exl3+[(—L§—(3+6i)LiL3+(6+2i)ti)+yp3

+

[i cos (x4 + yps + 164) 14Oz — sin (x14 + yp4 + 164) 14O3]]]
[82[—t(t3+it4)3+X(L3+it4)+YP4]k1 + 62(xt4+yp4+t§4)k2 + [cos Q’P2) 0,
$in (ypg) @yJe GHW HGEHDIN L (605 (x14 + ypu + 164) O
i sin (xtg + Y04 + 164) O] ext3+t(—tg—(3+6i)LiL3+(6+2i)[i)+yp3]'

+ + ~ %

Case (18)

P = pupm=u=u=c=¢=0¢6=0,

130

3 392 .

3 = —L3,®1 = —L—,t3 = U,
2

¥ = 2P + PPk, + ePsin (tLg + xtz) ®, —icos (Z‘L; + XLz) ®,]

+ ein;+ixtz+y/)3 [COS (yp4) @3 + sin (yp4) ®4]

ug = —[2[e"*][cos (ni + xLz) 1L,®, + isin (ttg + mz) 1LO,]
+ et [eos (ypg) O3 + sin (yps) 4111/ [Pk, + e*Pky
et (sin (tLg + xLz) ®, —icos (ng + XL2) ®2)

+ emg+ixtz+yp3 [cOS (yp4) ®3 + sin (yp4) @4]]-

Case (19)

31,1@4
5L1 - 2L3 ’
1 = By —2un) (3L% — 61317 + 2L§), g3 = 20L';’ - 45L3L% + 30L§L1

- 6Lg,g4 =(y — L3)(11L% — 10¢341 + 2L§) ,
¢ = 103 —2) (3L% — 61311 + 2L§) ,

P1 = pa=p2=0,00 =ity =13 11,03 = — 0, =i0,,

(2.53)

(2.54)

(2.55)

(2.56)

(2.57)

(2.58)

(2.59)
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Ujo

Case (20)

P1

S1

S4

Uno

3. Conclusion

+

2TV, GBS y o¥ it [cosh (xiy — ifGy) O

+ isinh (xt; — itgy) ®y] + P33 [cos (x (13 — 1) + 164) O3

sin (x (13 — t1) + 164) O4].

—[2[2**1 ¥V 1y + 1 [cosh (xt — itgy) Oy + i sinh(xt;
it62)0, |ty + 2e2X W (13 — 1)) + ™11 [sinh (xt; — it$y)
110 + icosh (xt; — itgy) 110,] + P33 5 cos[x (13 — 11)
164103 + sin[x (13 — ¢1) + 164]04] + ™5 [cos[x (13 — 1)
t64] (13 — 1) Oy — sin[x (&3 — 11) + t64] (13 — 1) O3]]1/ [ VK,
XTSI 4 ™11 [cosh (xiy — itgy) @y + i sinh (xt; — its)
@,] + ™S [cos (x (13 — 1) + 164) O3

sin (x (13 — 1) + 164) O4]].

31— 1) 0y

;01 = i0,,
5[1—3L3 ! e

Ps=p2=0,00 = ity,14 = 11,03 =
—11®4L? + 12L3®4L% - 3L§®4L1
04
0 (—llt% + 1245341 — 3L§) ,63 = —20L? + 15L3L% - Lg,

N —iL] (11L% - 12L3L1 + 3”%) ’

PUFIEDE 4 2OUTID L ST [cosh (Xt — itS)) O

isinh (xt; — itgy) ®y] + PP 3 [cos (xi; + tgs) O3

+ +

sin (xt; + 164) O4].

—[2[2&* ¥V 1y + 22D 4+ @17 [cosh (xey — ifgn) O
isinh (xt; — itgy) @]t + ™' [sinh (xt; — itgy) 110 + i cosh(xt,
161 O, ] + &3PS s [cos (xiy + t6s) O3 + sin (xt; + t6y) O4)
eSS cos (xu + 164) 11Oy — sin (xuy + 164) 11O3]]]/ [+
ki + ¥y 4 11 [cosh (xty — itgy) O + isinh (xt; — itg))
O,] + P33 cos (x1y + t64) O3 + sin (xt; + 14) O4]].

(2.60)

(2.61)

(2.62)

(2.63)

(2.64)

In this paper, the (2+41)-dimensional BLMP equation is discussed, which describes the
incompressible fluid. Based on the bilinear form and an ansitz functions, many entirely new

AIMS Mathematics
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complexiton solutions and double periodic-soliton solutions are obtained. The dynamical behaviors
are demonstrated in some three-dimensional plots by setting different values of the parameters. The
ansitz function is very effective in solving the periodic solutions and complexiton solutions of the
higher order nonlinear evolution equations. In Figs. 1-14, it is obvious that the waves are repeated at
intervals of time or distance. All the solutions have been verified to be correct by symbolic
computation software Mathematica.
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Symbolic program

@ AIMS Press

In[1] := ¥x,y, 1] = Expltix + p1y + 1 ][@1 cos[i X + p2y + 62 1]
+0;sinf[t, x + P2y + 2 ] + ki Exp[2(y x + p1y + 61 1)]

+Expliz x + p3y + 63 1][@3 cos[a x + psy + 41]

+0O4 sinfey X + sy + G4 t]] + koExplia x + pgy + 64 1]

In[2] := M = Expand[-¥,¥, — ¥V, + 3¥ ¥ x

“3W Py + P (P + W]

In[3] := M1 = FullSimplify[Coef ficient{M, Exp[2(t; x + p1y + 1 1)
+2(t4 X+ pay + 64 0)]1]

Inl4] := M2 = FullSimplify[Coef ficient[M, Exp[3(t; x + p1y + ¢1 )]]]
In[5] := M3 = FullSimplify[Coef ficient[M, Sin[t; x + p, y + ¢, t]]]
In[6] := M4 = FullSimplify[Coef ficient|M, Cos[t, x + p2 y + > t]]]
In[7] := M5 = FullSimplify[Coef ficient| M, Sin[ts x + psy + g4 t]]]
In[8] := M6 = FullSimplify|Coef ficient| M, Cos[tys x + psy + g4 t]]]
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