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1. Introduction

Exact solutions of NPDEs play an important role in the
proper understanding of qualitative features of many
phenomena and processes in the mentioned areas of
natural science. Because exact solutions of nonlinear
equations graphically and symbolically are substanti-
ated by unscrambling the mechanisms of many complex
nonlinear phenomena such as spatial localization of
transfer processes, multiplicity or absence of steady
states under various conditions, existence of peaking
regimes, and many others. Most physical systems
involve several unknown variables and unknown pa-
rameters. For example, a system of partial differential
equations to describe the motion of a fluid might
require density, pressure, temperature, and the particle
velocity as independent variables.

Exact solutions allow researchers to design and
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run experiments, by creating appropriate natural con-
ditions, to determine these parameters or functions.
Therefore, investigating exact traveling wave solutions
is becoming successively attractive in nonlinear sci-
ences day by day. However, not all equations posed
for these models are solvable. As a result, many new
techniques have been successfully developed by diverse
groups of mathematicians and physicists, such as the
Kudryashov method [1-3], the homotopy perturbation
method [4-10], the (G'/G)-expansion method [11-15],
the Exp-function method [16-18], the modified simple
equation method [19-22], and Hirota’s bilinear trans-
formation method [23,24].

The objective of this article is to present new
extension of the (G'/G)-expansion method [25] to
construct the exact traveling wave solutions for NLEEs
in mathematical physics via the coupled (2 + 1)-
dimensional Painlevé integrable Burgers equation [25].
We assume the solution of NLEEs is of the form
u(§) = Yigai(m + F(£) + 32 Bilm + F(£)™
where F(£) = G'/G and G = G(£) satisly the ordinary
differential equation G (£)+AG'(§)+pG(€) = 0, where
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k and [ are arbitrary constants. From our observation,
we found that if we set m = 0 and leave out the portion
St Bi(m+F(€))™" in our solution, then our solutions
will coincide with the solution introduced by Wang et
al. [11]. Hence, we conclude that the basic (G'/G)-
expansion method established by Wang et al. [11] is
the particular case of our new extension of the (G'/G)-
expansion method and some useful references [26-36]
that can be complementary.

The paper is organized as follows. In Section 2,
the enhanced new extension of the (G'/G)-expansion
method is discussed. In Section 3, we apply this
method to the Painlevé integrable Burgers equation.
Section 4 shows the graphical illustration of obtained
solutions, and conclusions are given.

2. An analytical method

Suppose the general nonlinear partial differential equa-
tion:

) =0, (1)

where v = w(z,t) is an unknown function, P is a
polynomial in u(z, t) and its partial derivatives in which
the highest order partial derivatives and the nonlinear
terms are involved. The main steps of new extension of
(G'/@)-expansion method combined with the algebra
expansion are as follows:

P(uvutvumautt7uzz7 e

- Step 1: The traveling wave variable ansatz:

u(z,t) = u(g), (2)

where w € R — {0} is the speed of the traveling
wave, and it permits us to transform Eq. (1) into
the following ODE:

Q(’LL,’LLI,’LL”,"') :Ov (3)

where the superscripts stand for the ordinary deriva-
tives with respect to &;

=zt wt,

- Step 2: Suppose the traveling wave solution of
Eq. (3) can be expressed by a polynomial in F(&)
as follows:

u(€)=> ai(m+F(E)) '+ Bi(m+F()™", (4)
1=0 =1

where F(¢) = G'/G, «,, and j,, are not zero simul-
taneously. Also, G = G(&) satisfies the ordinary
differential equation:

G"(&) + AG'(§) + nG(£) =0, (5)

where A and p are arbitrary constants to be deter-
mined later. The solutions for Eq. (5) can be written
as follows:

When Q = A2 —4yu > 0:

F = @coth (A-I— \/265) - %,
_ VO vV A

When Q = A2 — 4 < 0:
Q Q
nggcot <A+\2F§) —g,

Va Va A
Fy=— A——¢| — -
4 ) tan 5 f 5
When Q@ = A2 —4p =0:
B A
Fy=——+— . 10
7T A+BE 2 (10)
- Step 3: The positive integer n can be determined
by considering the homogeneous balance between the
highest order derivatives and the nonlinear terms
appearing in Eq. (1) or Eq. (3). Moreover, precisely,
we define the degree of n(¢) as D(u(€)) = n which
gives rise to the degree of other expression as follows:

du
D(Z=) =
(d&q) nrae

D (up (f;?) 3) =np+ s(n+q). (11)

Therefore, we can find the value of n in Eq. (4) using
Eq. (11);

- Step 4: Substituting Eq. (4) along with Eq. (5)
into Eq. (3) together with the value of n obtained
in Step 3, we obtain polynomials in F* and F~'(i =
1,2,3,---), then setting each coefficient of the re-
sulted polynomial to zero yields a system of algebraic
equations for a,, 3,, and w;

- Step 5: Suppose that the values of the constants
Qn, Bn, and w can be determined by solving the
system of algebraic equations obtained in Step 4.
Since the general solutions of Eq. (5) are known, by
substituting «a,, 8,, and w into Eq. (4), we obtain
some exact traveling wave solutions of the nonlinear
evolution Eq. (1).

3. Application to the coupled
(2 + 1)-dimensional Painlevé integrable
Burgers equation

In the present work, we consider the following coupled
(2 + 1)-dimensional Painlevé integrable Burgers equa-
tion [25] with parameters of the form:

ou ou ou %u Pu _
{_m G et TR0 =0y

Qu _ 9v _

dx oy
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LaR+w 1\/4aR —60°R? —126%0 — dwaR — 120°p0° + 35°)* — 2% + 95°X%0% — 2450
=311 73 a+1 ’
11
b= 5T TE [-50—50R +/10 R =602 R2 12525 — dwa R— 122 na? +332X2 —2:2 + 932X 2a? —24 320
«

X [w + aR +/4aR? — 602R? — 12321 — 4waR — 123202 + 36202 — 2w? + 952)2a2 — 24ﬁ2ua} , ag =0,

1 LaR+BAa+A + dw }\/4aR2—6a2R2—1252,u—4waR—12ﬁ2ua2+362/\2—2w2+952)\2a2—2462,ua

2 Bla+1) 6

Bla+1)

Box 1

24/02A% — 332 a2 + 36822202 + 262 X2a — 632 pa — 332

1
a; =20, m = 5)\, ap = —

b

a+1

—w+ 2\/‘32)\2 —362pa? 4+ 3320202 + 232 X2a — 652 uc — 3521

p1 =28 <—i/\2+ﬂ>a R=

(&7

Box II

The traveling wave transformation equations:

u(€)=u(z,y,t), v(§)=v(z,y,t), {E=r+y—wt, (13)

transforms Eq. (12) to the following ordinary differen-
tial equation:

wu' +un' +avu’ +pu” +afu” =0, W' —o'=0. (14)

Integrating the second relation of Eq. (14) with respect
to &, we get:

v=u+ R, (15)

where R is a constant of integration.

Substituting Eq. (15) into the first relation of
Eq. (14), and then integrating it with respect to &,
setting constant of integration to zero yields:

(w+ aR)u + %(a + Du? + Bla+1)u' =0. (16)

By balancing the highest order derivative u’ and non-
linear term u2 from Eq. (16), we obtain 2n = n + 1,
which gives n = 1. So:

u=oag+a(m+F)+p(m+F)L (17

Now, substituting Eq. (17) along with Eq. (5) into
Eq. (16), we get a polynomial in F'(£). Equating the co-
efficient of the same power of F*(¢)(i = 0, £1,42,---),
we attain the system of algebraic equations, and by
solving these obtained systems of equations for ag, a1,

01, m, and R as well as solving the obtained systems,
we get the following values:

Set 1: Please refer to Box I.
Set 2: Please refer to Box II.

Now, by using these sets of solutions for ay,
a1, 01, m, and R, and by using Eq. (17) along
with Egs. (6)-(10), we have the following solutions for
coupled (2+1)-dimensional Painlevé integrable Burgers
equation.

3.1. Hyperbolic function solutions
When = A2 —4pu > 0, we get the following solutions:

Family 1: By using Set 1 and Eq. (6) along with
Eq. (17), we have solutions of Eq. (12) as shown in
Box III.

Related graph for this solution is displayed in
Figure 1.

By using Set 1 and Eq. (7) along with Eq. (17),
we have solutions of Eq. (12) as shown in Box IV, and,
from Eq. (15), we have equations shown in Box V.

Related graph for this solution is displayed in
Figure 2.

Family 2: By using Set 2 and Eq. (6) along with
Eq. (17), we have solutions of Eq. (12) as shown in
Box VI

Related graph for this solution is displayed in
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laR+w 1 \/élozR2 —6a2R? — 1282 — 4dwaR — 1232 pa? + 35202 — 2w2 4+ 932)2a2 — 2452 uc
U1 =75 + 3
’ 3 a+1l 3 a+1
1 1 3
+EW {—5w—5aR+\/4ozR2—6a2R2—12[32u—4wo¢R—1262ua2+362)\2—2w2+9[32)\2a2—24[32,uaJ
X [w +aR —f—\/4aR2 —60a2R? — 1282 — dwaR — 1232 pa? + 362)2 — 20?2 + 9632)\2a2 — 24ﬁ2,uoz]
{1 FaR+BAa+BA+5w 1 VAQR?2—602 R2— 1232 i — 4waR—1232 102 +362\2 — 2w-932 X202 — 2432 i
2 Bla+1) 6 Bla+1)
34 pe N
+T_M coth (A—I—Q_u(:p-i—y—wt)) —2] ,
and:
; _laR+w | 1\/4aR? —60’R> —123%; — 4waR — 12320’ + 38%X% — 202 + 93°N%a® — 2432 ua
M3 a+1 T3 a+1
1 1 1
+Em [—5w—5aR+\/4aR2—6a2R2—1262p—4waR—1262,ua2—|—352)\2—2w2+962/\2a2—24ﬁ2uaJ
x[w + aR 4+ 4aR? — 602R? — 1232 — 4waR — 1232 a2 + 3322 — 2w? + 932X2a2 — 24[3%@}
x[l 2aR+ B+ A+ jw 1 V4aR?—6a2R2— 1232 —4waR—1232 pa? + 33222 2w2 +932\%a2 — 2432 ua
2 Bla+1) 6 Bla+1)
N4 N4 Al
+ VAT ot A—i—i_'u(x—i-y—wt) —=| +R.
2 2 2
Box III
" _laR+w l\/4aR2 —60a2R? — 12821 — 4dwaR — 1232 pa? + 35202 — 2w? 4+ 952X2a2 — 2452 ua
173 a+1 T3 a+1
1 1
+ 5 Bas P {—5w—5aR—h/4aR2—6042R2—1252u—4waR—1262ua2+3ﬁ2)\2—2w2+952/\2a2—2452ua]
«

X [w +aR + \/4aR2 —6a2R? — 1282 — 4waR — 1232 pa? + 35202 — 2w? + 932)2a2 — 2462,ua]

" {1 %QR+6/\04+[3)\+ %w :I:l \/4aR2 —6a2R?>— 1282 u—4waR—1252 pa’+ 382 \2— 2w+ 9582 22— 2482 na
2 Bla+1) 6 Bla+1)

A2 —4 VA2—4 A
+ % tanh <A+2M(z+y—wt)> —5

-1

Box IV
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laR+w 1+/4aR? —6a2R? — 1232 — dwaR — 128202 + 36202 — 2w2 + 932\2a2 — 2432
V21 =75 5
3 a+1 3 a+1
1 1
T [—5w—5aR—h/4aR2—6a2R2—1262u—4waR—1262,ua2+352)\2—2w2+962/\2a2—246%104]
18 f(a+1)2
X {w + aR + \/404R2 —6a?R2 — 1232 — dwaR — 1232 pa? + 352X2 — 2w? + 952 X2a? — 24[3%@}
[1 %aR—I—ﬁAa—i—ﬁx\—i-%w 1 \/4aR2—6a2R2—12,B2u—4waR—1262,ua2+3ﬁ2)\2—2w2+962/\2a2—2462ua
2 Bla+1) 6 Bla+1)
-1
A2—4 VA2—4
Box V
2,/B2A2 — 382302 + 332X2a2 + 232X %a — 6320 — 332 1. /A2 -4y
Uz = — Vi FPpa® + 35 ai_i FEXa = 65 pa ﬁ’L+26(2A+2“cmh(A

—1
2__ 2_ 2 _
s A<>) _;) () (;HM coth(Mw(w_m)_A) |

2

Box VI

Figure 3, and the equation shown in Box VII is
obtained.

By using Set 2 and Eq. (7) along with Eq. (17),
we have solutions of Eq. (12) as shown in Box VIII,
and, from Eq. (15), we obtain the equation shown in
Box IX.

3.2. Trigonometric function solutions

Family 3: By using Set 1 and Eq. (8) along with
Eq. (17), we have solutions of Eq. (12) as shown in
Box X, and, from Eq. (15), we have equation shown in

Box XI.

Related graph for this solution is displayed in
Figure 4.

By using Set 1 and Eq. (9) along with Eq. (17),
we have solutions of Eq. (12) as shown in Box XII, and,
from Eq. (15), we have equation shown in Box XIII.

Related graph for this solution is displayed in
Figure 5.

Family 4: By using Set 2 and Eq. (8) along with
Eq. (17), we have solutions of Eq. (12) as shown in

v
32 a+1

2 2

21\2 _ 2 2 2\2,,2 2\2, 2 _ 2 2 _
2y/PA2 =32 pa? + 320 + 2P\ 2a — 6% na 35“+25<;A+‘M2 4“coth(A

24 1., 1. J/A—4 24
+ )\'u(x+y—wt)) — /\> —2ﬂ<—4/\2+,u> <2A+/\f)lucoth<A+ )\z'u(a:jty—wt))

4

-1
B /\> n —w+2y/B2A\2 = 332pa? + 382X2a2 +232X2a—6532pa—35%p
2 « '

Box VII
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2)\2 _ 2 2 2\2 2 2\2, — 2 _ 2 2 _
u42:_2\/ﬁA 33202 + 332X2a2 + 232020 — 632pa 3ﬁu+2ﬂ(1/\+\/)\ 4’“‘tanh<A
’ a+1 2 2
-1
24 1 1. J/A\2_4 24
+u(x+y—wt) _A —2B(—=A24pu f/\-l-utanh A—l—u(m—i-y—wt) _A :
2 2 4 2 2 2 2
Box VIII
2 2\2 _ 2 . 2 221242 2’,’2 2~ 2 _ 2 1 2_4
v VBN = 332102 + 3320202 1 2202 — 632 par 3ﬂ”+2g3<9A+ /\2 ,utanh(A

a+1

2

24 1. 1 24 24
+ u(@—i—y —wt)) — /2\> —2ﬂ<—4)\2+,u> <2A+/\zutanh<A+ %(x—i—y —wt))

(87

-1
/\> L e 2/BX2 — 36250’ + 3320202 + 232 \2a—632 pa—332 4

Box IX

Box XIV, and, from Eq. (15), we have the equation
shown in Box XV.
By using Set 2 and Eq. (9) along with Eq. (17),
we have solutions of Eq. (12) as shown in Box XVI.
Related graph for this solution is displayed in
Figure 6. From Eq. (15), the equation shown in Box
XVII is obtained.

3.3. Rational function solutions

Family 5: By using Set 1 and Eq. (10) along with
Eq. (17), we have solutions of Eq. (12) as shown in
Box XVIII, and, from Eq. (15), we have the equation
shown in Box XIX.

Related graph for this solution is displayed in
Figure 7.

Family 6: By using Set 2 and Eq. (10) along with
Eq. (17), we have solutions of Eq. (12) as shown in
Box XX, and, from Eq. (15), we obtain the equation
shown in Box XXI.

4. Discussion and conclusion

From obtained solutions, we observe that solutions
from Family 1 to Family 2 are hyperbolic function
solutions for A% — 4y > 0, from Family 3 to Family 4
are trigonometric function solutions for A2 — 4y < 0,

laR+w 1 \/4ozR2 —6a2R? — 1232 — 4dwaR — 1232 pa? + 35202 — 2w2 4+ 932)2a2 — 2452 ue
Us,3 =3 >
3 a+l 3 a+1
1 1
+E Blat1)? {—5w —5aR+/4aR?— 602 R2— 123?11 — dwa R — 1232 o+ 332 \2— 20>+ 932 X2 a%— 2462u04]

X [w—!—aR—i— \/4aR2 —6a2R? — 1262 — dwaR — 1232 pa? + 365272 — 2w2 + 932)\2a2 — 24ﬁ2uoz}

2 Bla+1) 6

2

2_4 2_4
+% cot (A—l—/\'u(a?—f—y—wt)) - =

)\]_1.

{1 %aR—l—ﬁ/\a—f—ﬁ)\—f— %w 1 \/4aR2—6042R2—12[32,u—4waR—1262ua2+362)\2—2w2+9[32/\2a2—24[32u04

Bla+1)

Box X
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; _laR+w 1 VA4aR? — 6a2R? — 1232 — dwaR — 1262 a2 + 35202 — 2w2 + 952\2a2 — 24532 pa
T3 a+1 3 a+1
1 1
+ 15 W [—5w—50¢R+\/404R2—6042R2— 12032 —4dwaR—1262 pa’+ 332 X\2—2w24+-952 A2 02— 2462,uoz}
X P}—f—aR—l—\/éLaRz —6a2R? — 1232 — dwaR — 1232 a2 + 35222 — 2w? + 932)202 — 2462,ua]
y [1 3OR+BAa+BA+ 5w | 11/4aR*— 60> R*— 1282 u—4waR—12(3% pa’+ 382 \>— 20>+ 93° X a*— 243 v
2 Bla+1) 6 Bla+1)
N —4 N2 —4 Al
+ VAT o <A+_“(x+y—wt)> -2| +R.
2 2 2
Box XI
" _laR+w n 1\/4aR2 —602R? — 1282 — 4waR — 1232 pa? + 35202 — 2w? + 952X2a2 — 2452 ua
%73 a+1 '3 a+1
1 1
+ 18 W [—5w — 5ozR+\/4aR2 —6a?2R?>— 1282 u—4waR—125? pa’+ 382 \2— 2w+ 9632 22— 24ﬂ2u04}

X [w+aR—|-\/4ozR2 —6a2R? — 1252 — dwaR — 1232 pa? + 352702 — 2w2 + 932)2a2 — 245%104]

y {1 FaR+Aa+BA+ 0 1 \/4aR*— 60> R*—128%u—dwaR— 123 ua®+ 362 X>— 2w+ 932 X2~ 2432 jal
2 Bla+1) 6 Bla+1)

-1

A2—4 AZ—4 A
+T,M tan (A+2N(x+y—wt)) 5

Box XII

V4aR? — 6a2R? — 1232 — dwaR — 1262 a2 + 35202 — 2w2 + 952\2a2 — 24532 pa
a+1

laR+w 1
V6,3 =5 5
3 a+1 3

11
s T e [—5w—5aR+\/4aR2—6a2R2— 1232 j1— dwa R— 1232 o+ 332 \2— 22+ 9 32 N2 a?— 2462,ua]
(8%

X [w—l—aR—i-\/élaR? —6a2R? — 12821 — 4dwaR — 1232 pa? + 35202 — 2w? + 932\2a2 — 2462,ua]

" [1 %aR—I—ﬁAa—i—ﬁx\—l—%w 1 \/4ozR2— 602 R?—123% n—4waR—1252 pa+ 352 \2— 2w+ 952 A2 a?— 2432 na
2 Bla+1) 6 Bla+1)
-1

+AR.

A2—4 A2—4 A
+TM tan <A+2M(:E+y—wt)) — 5

Box XIII
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a+1

2/B2N2 — 332102 + 332N2a2 + 22 \2a — 6% — 332 1 A2 —4
I V5 B2uo? +36°M%a? + 202\ — 6% — 302 o o1\ VA —du
) a+1 2 2
-1
A2—4p A 1., 1, /A2—4pu A2—4p A
VAT py—wt) | =2 ) —28( — A VAT [ A YA T eyt | =2
+ 5 (x+y wt)) 2) 6( 4/\ —|—u) (2/\+ 5 cot| A+ 5 (x4+y—wt) 5
Box XIV
2/B2NE — 332007 + 382N202 + 232\ 2 — 632 jiax — 332 1 N2 —4
S VB B2ua® +34202a% + 282 X%a — 682 ua 5u+25<2A+2 ucot<A

2 2

2

A2 —4 A 1.. 1 VAZ—4 A2 —4
+ M(a:—i—y—wt)) — > —2ﬂ<—4)\2+,u> <9A+'ucot<A+ Q'IL(x—i-y—wt))

—1
~ A) | —w+2V/PX = 3’ § 3PN 12N — 6P pa 3
2 e ’

Box XV

and from Family 9 to Family 12 are rational function
solutions for A2 — 4y = 0. Figures 1, 3, 5, and 6
represent periodic solutions; Figures 2 and 7 represent
soliton solutions, and Figure 4 represent kink solutions
of Painlevé integrable Burgers equation. In this paper,
we have successfully used the new extension of the
(G'/@)-expansion method introduced by Islam [25]

for solving the coupled (2 + 1)-dimensional Painlevé
integrable Burgers equation. We have successfully
obtained some exact traveling wave solutions of the
coupled (2+1)-dimensional Painlevé integrable Burgers
equation with parameters. When the parameters are
taken as special values, the solitary wave solutions
and periodic wave solutions are originated from the

2 2A2_3 2 2 3 2)\2 2 2 2)\2 -6 2 -3 2 1 )\2_4
o VB B2pa? + 332X0%a? + 232\2a — 63%pa 6u+2ﬂ(A+ utan<A
' a+1 2
-1
A2—4pu A 1., 1 VA2—4p A2—4p A
+ 5 (x+y—wt))—2)—26(—4/\ +u> (2/\+ 5 tan| A— 5 (z+y—wt) -5 .
Box XVI
2/B2NT — 332 p0” + 3327202 + 262 N%a — 632 jix — 332 1 N4
vt = — VB Fua? + 32X2a% + 232X 2a — 62 pa 5u+25<2A+umn(A

a+1

A2 —4p A 1., 1 A2—4p A2 — 4y
VA T _ _ 2 —op(—= A YA T 4y YA -
+ 5 (x+y wt)) 2) ﬂ( 4)\ —I—,u) (2)\—|— 5 tan| A+ 5 (r+y—wt)

2

Q

—1
/\> L e 2/ X2 — 3B%p0” + 332202 + 232 \2a— 632 pa— 3324

Box XVII



A. Neirameh and M. Eslami/Scientia Iranica, Transactions B: Mechanical Engineering 24 (2017) 715-726 723

y _laR+w | 1\/4aR? —60’R? —123%) — 4waR — 12820’ + 38722 — 2u° + 93°\%a® — 242 ua
T3 a+1 3 a+1
1 1
t B Bar [—5w—5aR+\/4aRZ—6azR2—12ﬂ2u—4waR—1252m2+352v—2w2+932A2a2—24ﬁ2ua]
a
X [w—l—ozR#-\/ﬁLaRQ —6a?R? — 1232 — dwaR — 1232 pua? + 35222 — 2w? 4+ 952X2a2? — 2462u04]
" {1 %aR—l—ﬁ)\a—i—ﬁ)\—i—%w 1 VAaR?— 602 R2—1232 u— 4wa R— 1252 pa+ 332 \2— 2w+ 932 X202 — 2432 o
2 Bla+1) 6 Bla+1)
T b A
A+Bz+y—wt) 2] °
Box XVIII
laR+w 1+/4aR? —6a2R? — 1232 — dwaR — 123202 + 36202 — 2w2 + 932\2a2 — 2432
V95 =3 + =
3 a+1 3 a+1
1 1
T {—5w—5aR+\/4aR2—6a2R2—1262,u—4waR—1262,ua2+362/\2—2w2+962)\2a2—2462,ua]
18 B(a+1)2
X [w—l—ocR—f—\/ﬁlosz —6a2R? — 1203% ) — dwaR — 1232 ua? + 36272 — 2w? 4+ 952)\%2a? — 2462,uoz]
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B A1t
- — R.
+A+B(a:+y—wt) 2 +
Box XIX
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a+1 2 A+Bxz+y—wt) 2
1 1 B A
—28(—-a2 A -2 .
ﬁ( 4 +“> (2 R Py Tn— 2)
Box XX
24/3202 — 33202 + 382X2a2 + 232 \2a — 632 ua — 332 1 B A
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1 1 B A
9283 —Z)2 Ay _Z
5( 4 +“> (2 T AT Blrry—ot) 2)
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Figure 1. Kink profile of solutions w11 and vy, of Painlevé integrable Burgers equation for p = —1, R =0,
Painlevé integrable Burgers equation for p = —1, R =0, w=0,8=1,a=1, A=1, and A =0 within the intervals
w=0,p=1,a=1,A=1and A =0 within the intervals —10 <z <10 and —10 <y < 10.

—10< 2 <10 and —10 < y < 10.
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Figure 2. Soliton profile of solutions us,1, and v2,1 of Figure 5. Periodic profile of solutions ue,3 and ve 3 of

Painlevé integrable Burgers equation for p = —1, R =0, Painlevé integrable Burgers equation for 4= -1, R =0,

w=0,p=1,a=1,A=1, and A =0 within the intervals w=0,=1a=1 A=1, and A =0 within the intervals

—10 < 2 <10 and —10 < y < 10. —10 <z <10 and —10 <y < 10.

Figure 6. Periodic solutions u4,2 and us 4 of Painlevé
integrable Burgers equation for f =2, p = —1, R =0,
w=0,a=1,A=1, and A =0 within the intervals
—4<zr<4and -4<y<14

Figure 3. Periodic solutions w3 » and u7 4 of Painlevé
integrable Burgers equation for 8 =2, p = -1, R =0,
w=0,a=1, A=1, and A =0 within the intervals
—4<zr<4and —4 <y <A4.
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Figure 7. Soliton profile of solution vg 5 of Painlevé
integrable Burgers equation for p = -1, R=0, w =0,
=1, a=1,A=1, A=0, and B =1 within the intervals
—2<2<2 —2<y<2.

exact solutions. The merit of the method is that
it is independent of the integrability of the coupled
NLPDESs; therefore, it can be used to solve both
integrable and nonintegrable coupled NLPDEs. This
work shows that the new extension of the (G'/G)-
expansion method is sufficient, effective, and suitable
for solving other nonlinear evolution equations; it
deserves further applying and studying as well. To our
knowledge, the solutions obtained in this paper have
not been reported in the literature so far.
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