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Question:Why i can't get same result by same method and 8hoursago

substitution is nonsense?
Posted: salim-barzani (/users/salim-barzani) 245 (/users/salim-

w0 *

(users/salim- barza ni/reputation) Product: Maple (/products/Maple)

ba rzam) parameter (/tags/parameter)  substitution (/tags/substitution)  pde (/tags/pde)

pdetest (/tags/pdetest)  shift (/tags/shift)

i sawinalot paper they say samething and most of them don't talk about that which how we get phase shift parameter in here he talk how we can
get buti try tofigure out how he get i try alot of trail but i didn't reach my goal can any one explain what i did mistak ?

3. The (1 + 1)-dimensional shallow water wave equation

We first study the (1 + 1)-dimensional shallow water wave equation
Uy 4 Uy = U — itty = 200, 'ty = 0. (11}
We first use the potential transformation
uix, ) = (X, 1), (12)

that will carry (11) to

Py + Vix — Vit — Sty — 200ty =0, (13)
Substituting
pix.t) =%, f =kx-ci, (14)

into the linear terms of Eq. (13), and solving the resulting equation we obtain the dispersion relation

(‘.—-k'---,. g b N, k= 1, (15)
1-kf
and hence i, becomes
o = kx ki st (16)
1=k

BB42 A-M. Wazwaz [ Applied Mathematics and Compadaiion 217 (2001) 8840-8845

To determine R, we substitute

vix t) = R(Infix, 1)), = RJ;;I‘;(:: 7
into Eq. (13) and solve to find that B = 2 where the auxiliary function is given by
kyx—let
fixti=14+e "N (18)
This means that the solution is given by
kyx-—Lop

vty = 2KaE . 19)
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Using (12) gives the single soliton solution of (11) by

et
2;(2 -k
u(x.t) i€ ' 5. (20)
( k¥ "-.r)
14e "™
For two-soliton solutions, we substitute
vix,t) = 2(Inf(x.t)),. {21)
where the auxiliary function in this case is given by
fix 8 =1 +e" + &% 4 a,e" ", (22)
into (13), where #, and 0. are given in (16), where we find the phase shift a,; is given by
(kg = k)
a3 = '—I—z—d (23)
k| 17 kz]
and hence
(ki = &) R
Oy = =, 1gi<J<N, (24)
(ki + &)
This in turn gives
T LU (':_- ‘—:_.)I
fap=1+e 9% pg 9 ), thovlel (25)

ETETRE

It is interesting to note that the (1 + 1)-dimensional shallow water wave Eq.(11) does not show resonance because a,; # 0or
< for k| # |kal.

To determine the two-soliton solutions explicitly, we substitute (25) into the formula u(x, t) = 2(In fix.t)),,.

Similarly, to determine the three-soliton solutions, we set

Fix. 0 =1 +expiiy) + exp(is) +expliy) + ayz eXpllly + 1) + azz exXp(; + ) + ayy explihy + k)
# iz exp(h + 0 + ), (26)

into (21) and substitute it into (13) to find that
byiay = 00430, (27)

To determine the three-soliton solutions explicitly, we substitute the last result for fix.f) in the formula
u(x. ) = 2{Inf(x.t)),,. The higher level soliton solutions, for n = 4 can be obtained in a parallel manner. This confirms that

> resiart

> with( PDRtaals)

> with( Lineardigebra) -

> dhwith( Physics)

> with(SolveTools)

> undeclard prime)

There is no mare prime dijfferentiation variable; all derivatives will be displayed as indexed functi(1)
> declardu(x )]

w(x 1) will row be displayed as:(2)
> declardvix 1))

vix t) will mow be dispiayed a (3)
> declard flx t))

Flz ) will naw be displayed ag (4)

> pde = difflu(x i), ) + difflulx 1), x) — dffle(n ), 282, 1) — 4 uix 8) dfflu(x 1), 8) -2 difflu(x ¢), x) szjﬂu(;; 1), ) dx
=10

pde = uf+ux—uf,x,x—4uuf—2ux[_|ufdx:|=ﬂ(5)

> K= ulxt) =diffiv(z ), x)
E = u=v(6)

> pdal = subs( K pde)

pdel = vx,f+vx,x—vx,f,x,x—4vxvx,f—2vx,x[_|ﬂvx,fdx:|=ﬂ(7)
> pdel = %

pdei = vf,x+vx,x—vf,x,x,x—4vxvf,x—2vx,xvf=0(8)

>

> Q= v(xt)=2diff(In(f(x 1)) )

omv=2g)

ks



>
> L= gwalpdel Q)

Lo Mhan _MA A A M SEA M M B (10)
N R 7
R L VF A A 0 ST A & SN A0 A S A A LT A ¥4
— - —+ o — 4 z — z — 4 L L 4 Lt — ——
7 7 7 7 7 7
455

R R [ 2.

7 7 5 /

Yinr Sl | 4

;AT

> pumer( Ihs( (10)) V¥ denom( rhs( (10)) ) =rmumer( rhs( (10)) 1* denam( fas( (10)) )

A e R N e A Lk VAN S L T/ R M ULl 5 A A (L A (L)
F AL it U LR A = A 2 ) =

> simplifi( (11))

R A e R N e ALk T AN S L VI R M Ll F A A X A |/
F AL it U LR A = A 2 ) =

-2

o
T 2y
Fonad =P hysnns Tl xl = U B = 30 T ASE T, s~ i = 200y o HIHE e (13)
SEPR ST A Tar ST i LTy R RV
> Fl= %

Flom fi o =P Tl = 2 = 30, G I A2 R (1)
EE LR F el A T AN L} Al

> PP = simplifi( FI)

PP = ff o S o MG (£ = 2, =40+ (P a8) 50200 (19)
+ (A =B+ 35)) A = 2 A+ 2 (4 5) =0

> rollect %4 f)

(Fomnn Thonn T ) EH (W x H B = 2 o (A= 3V = 2, 0) 7= 47, 50 (16)
— 4, GGG R A A R (F ) =0

> I

> PRP = 2%

PP = (fynx s T ) P (s P ihynnn ™ Yashina ¥ (F-35) 5, - 20,57 (D)
— 4 AT L LR SR AR S 2 (F ) =0

> I

> L= (-diffldiffldiff G il flx 1), 8), x), %), x), x) + ST flx 2), ), x), x) + diffldifflaiffl flx £), x), x), %))

Lk = _-’?;,x,x,x,x +Jf;,x,x+fz;,x,x=0(18)
> #-Saliton—rolution

> & will substitute in inear part first

> =]

> 52=flxt)=1+exp(R[1]x- c[1]+)

e f4E X
see=f=14¢ ! 1 (19

> eq5 = normal (eval{LL, 52))

-e E+kox -e f+kox -e f+kox
eq5==clkf'e Lot —61}%8 ! +}€e b =0(20)
> indets(eg 3,
[ - 4k x)

lLxe ke |1 (21)

—e F4k
> oy = afgsnbs[ e =V, eqjj

ag = clk‘ilV—clka+£€V=D(22)
> indets(eg);
Voen iy ; (23)



eqs == {coeffs(collect {numer (normal (lhs (eq))), {¥], distributed), {1}
naps( ¥,
indets{ ags),
1
Cl L , (24)
> vars == indels(egs),
ans = sofve[ 05 {cl, k‘l})

ars = {ey, k)

am={q=%a=%@q=—§%?a=ag%)

> casel = ans[1]
K
K-t

subs(case? 52)

cres = £ =-

> R =
klf +k X
Ho1 1
FF=f=14c¢ ! (27)
> Fil= gvallQ FF)
Iclf
+k
Ho1 1
2k e !
Fil=vy=—————(28)
;C.'Zl ; +.i:1x
{+e !
> pdatesti{ T, pdal)
0(29)
> Fa = gvallE, FII)
k ki 2
kf—l +Ic1x [ I:%—l +k1xl
2»&%& 21% 3 J
Fo=u= oE - T 3 (30)
t+e ! I4e! J
> pdatesi| Fe, pds)
n(31)
> #i=2
> S22=vixt)=14explkll]x- c[1]t) +exp(k[2]x- c[2]¢) + A[1]exp(k[l]x- c[1]-t+K[2]x- c[2] )
—clf+.i: x - F4kx —clf—czf+k1x+k2x
S22=v=14¢ +e +4,e (32)
> il =g =—L; =y =—L
g1 g1
trd = €= - kl
-1
K
trd == 622 —j(33)
> 53 = subs{{#rl, tr2}, 522)
k£ k£ k£ Ik f
1 2 1 2
Z +.i:1x 2 +.i:2x Z +":2_1 +i:1x+i: x
53=v=1-+e! +e? —I—Alel 2 (34)
> eqgl = normal (eval(pdel, 53))
egl = (35)
.i:l :xkf+f—xj|

ol

1 1

RCEDICEN

xk?%+xk%kg+fkfk2+fkl%—xk?—xksz—xklkg—xkg—fkl —fi:2+1'1 J:+I:2x

fe




g

4

e —1]
)BT

Lt

2

1

2

2 1

2

1

2

1

1

'kf—l

2

1

2

1

2

1

RS Rk ik R —x — ik —xk B xS —fk —tk 4k x+Ex

| R

4

"xizf+!—x\

45

| (B-1)

PR

=

) H4

kf_

14

I

+ 15 e

2

1

2

4 1

2

1

1

1

@ —1

2

1

2

1

2

1

TR Rk bk B — xS —xkRk —xk B —xio —tk —fk +k k¥

"J:i:"lz+f—x\

4
".i:‘j"—l\

I

44K

W

1

I

+ 12

2 1 2

2 1

2

1

12
2 1)
|2

1

f_
G

2

1

2

1

2

| xi:?j%+xi:%k3+fiz2k R R —x i — xRk —xk B xS —fk —tE 4k x4k x

"xizf+!—x\

1

g

Ay ky

B
A

[P

I

+2e

Et
-
-
..rmz
+
-
e
+
..rmz
I
o
I
Q‘w.m‘.).
-
I
ﬁM.mz
| —
3 —
1]
AL
R gy
b —
| |
R
I
ﬁM.mz
e
+
..rmz
FIM.ml
+
Q‘w.m‘.).
FIM.ml
-
+
ﬁM.mz
nz‘w.ml
-
L&)
\Xl)
I
¥ |7
A
..rmz
L&)
-]
+

2

1

2

1

2

x
ke

+
*
ke
+
ke

I
ke

I
L
*

I
ﬁu._..wﬁﬁ
| —
- —

I I
R I
L

a3 —

| I
R

I
ﬁu._..wﬁﬁ
o
+
.rrwﬁﬁ
AIM.NI

+
Jw.wﬁﬁ
AIM.NI

"

+
ﬁu._..wﬁﬁ
ﬂ..‘w.wl

o

LAl
\I|)

I

+ |7
B
.rrwﬁﬁ

LAl
[ |
+

2
2

1

2

4 1

2

1

2
"j:z_l\'
5

1

1

(i —1]
U1

2

1

2

1

2

1

TR Rk bk B — xS —xkRk —xk B —xio —tk —fk +k k¥

5

2

A
'\2

X

s

RS Rk ik R —x — ik —xk B xS —fk —tk 4k x+Ex

+ 6

2

1

2

2 1

2

1

2

1

1

'kf—l

2

1

2

1

2

1

i

s

| (B-1)

X

=

2
2

1

2

4 1

2

1

12
"j:z_l\'
5

1

".‘,’.2—1\
L1

2

1

2

1

2

1

TR Rk bk B — xS —xkRk —xk B —xio —tk —fk +k k¥

5

| e

X

=

+ 18

+ 13

Ery
T
] —
=T
™
- .
*
.rrwﬁﬁ

+
*
-

+
.rrwﬁﬁ

I
e

I
Jw.wﬁﬁ
o

I
ﬁu._..wﬁﬁ
| —
- —

I I
R I
| =

a3 —

| I
R

I
ﬁu._..wﬁﬁ
o
+
.rrwﬁﬁ
AIM.NI

+
Jw.wﬁﬁ
AIM.NI

"

+
ﬁu._..wﬁﬁ
ﬂ..‘w.wl

o

LAl
R
+

2

1

2

4 1

2

1

12
".i:‘?'—l\
|2

1

71

2

1

2

1

2

1

TR Rk bk B — xS —xkRk —xk B —xio —tk —fk +k k¥

5

g

X

A

+ e

2

1

2

2 1

2

1

2
%—1

1

1
f —
kf 1

L

2

1

2

1

I:?I%+xi:fi:g+!k2k R R —x i — xRk —xk B xS —fk —tE 4k x4k x

X

B

A

+3e

2

1

2

4 1

2

1

172
(2 -1)
N

1

(i —1]
U1

2

1

2

1

2

1

TR Rk bk B — xS —xkRk —xk B —xio —tk —fk +k k¥

5

g

X

4

+4e

2

1

2

2 1

2

1

2

1

1

'kf—l

2

1

2

1

2

1

RS Rk ik R —x — ik —xk B xS —fk —tk 4k x+Ex

g

g

X

| (B-1)

+3e

2 1 4

4 1

2

1

2

1

1

71

2

1

2

1

2

1

TR Rk bk B — xS —xkRk —xk B —xio —tk —fk +k k¥

5

X

".i:‘j"—l\
2

|

A

+ e

3
T
\Xl.,
I
+ |7
[ W
...TnI\AIM.w
.rrwﬁa
L&}
\Xl.,
I
+ |7
L
...TnI\AIM.w
k1
L&}
-
+
b
T
\I|)
I
+ |7
Loy ee
;v.n nl:fnm.w
.rrmﬁﬁ
L&)
\I|)
I
+ |7
B
;v.n nl:fnm.w
—
L&)
[}
|_|

+4e

v 2

2

1

2

2 1

2

1

2

1

| (B-1)

1
¢ ERR
kf 1

L

2

1

2

1

I:?I%+xi:fi:g+!k2k R R —x i — xRk —xk B xS —fk —tE 4k x4k x

X

Ak

E

‘\2
4

1

2

4 1

2

1

2
%—1

1

1

(i —1]
V1

2

1

2

1

k?%ukf%n@k ik B —re xRk —xk B —iD — ik —fk +k k¥

X

T

A

s

.J‘

13

13



ak
4,
4,158
A4 Kk,
A4 Kk,
a4k

Ay
RS Rk ik R —x — ik —xk B xS —fk —tk 4k x+Ex

TR Rk bk B — xS —xkRk —xk B —xio —tk —fk +k k¥
Ak

2
4
4
2
4
2
4
2

1
1
1
1
1
1
1
1

2
1

2
2
2
2
2
2
2
2
4
Af}éfn

\2
&
\2
&

1

4,1 ky
4 B8
Ak 1

1
1
1
1
1
1
1
4

2

2
4
2

2
4
4
2
4
2
4
2
1
1

1
1
1

2
4
2
4
2
4
2
4
2
2
4

1
|
1
|
2
2
2
x.@ +f—x\|
1
|
1
|
1
|
1
1
|
1

1
1

k
2

2

1

1

1

4
"j:z_l\'

I

4
"j:z_l\'

J1%

(i -1)

|

4
"j:z_l\'
J1%
2

| (B-1)

2
(2 -1)

|
LY

2
2 1)

|

1
1
|
1

1
1

1

1

1
2
2

B
A
N

2
4
2

1

K

RS Rk ik R —x — ik —xk B xS —fk —tk 4k x+Ex

1

:'.tg—l

1

1
-1
:'.tg—l

Ll

1

:'.tg—l

2
4

1

(i 1]

1

2
2
2

1
f —
G
.4";2_1\
1
1

(i@ +f—x)
J
|

2
2
1
1
|
1
|
2
2
2
2
2
2

1
1
k
1
1
1

2
4

".i:‘j"—l\

L

1
1
1

2
1)
1

1

| (B-1)

12
4
"j:z_l\'
I
1
2

| (B-1)

1
4
4

2
4

1
1
|
1
2
1
2
2
1
1
-1

L

1

(8-1)

1
1
1

1
(-1

L

1

(i 1]

1

-1
"xizz +t—x

2

4
4
4
2
24

2
2
4
2
4

1
1
2
4
2
1
1
1
1
1
1
1
k

1

1

RS Rk ik R —x — ik —xk B xS —fk —tk 4k x+Ex
TR Rk bk B — xS —xkRk —xk B —xio —tk —fk +k k¥

TR Rk bk B — xS —xkRk —xk B —xio —tk —fk +k k¥
RS Rk ik R —x — ik —xk B xS —fk —tk 4k x+Ex

A R 4k —x —akt ke —xk Bk ik —tk 4k x4k
TR Rk bk B — xS —xkRk —xk B —xio —tk —fk +k k¥

1
1

£

2

2
4

Y +f—x\|

2
4
2
1
1

20

1
1

1

I

|
| Y
| Y
| Y
| Y
| R
| Y
| R

2
4

&
"xizz +!—x\|
1

b
A

2
4
2
1
1

1
1
k

1
1

1
1
TR Rk bk B — xS —xkRk —xk B —xio —tk —fk +k k¥

2

1
2
1
i
1

2

1

TR Rk bk B — xS —xkRk —xk B —xio —tk —fk +k k¥
RS Rk ik R —x — ik —xk B xS —fk —tk 4k x+Ex

RS Rk ik R —x — ik —xk B xS —fk —tk 4k x+Ex

"xk%+!—x\
g
(3 =2
"xizz +t—x
"J:i:%+f—x\
B
2
S xizz +t—x
g
i
2

21

(3 =2

20

(3 +f—2x)

A

"xizz +i—x]
(3 +f—2x)

1

g
5
g
1
i
§

k
3
21
i
i
1
i
3
k
Ll
2
k
X
X

X
x
X
I
k
k
I

12e
12e
ie
fe
— e
+ 1l e
— 18
—fhe
fe

+he

(36)

1
i
|

-
..rmﬁﬁ
+
-
o
+
..rmﬁﬁ
T
o
I
Q‘w.mﬁﬁ
-
I
ﬁM.mﬁA
| —
3 —
_ I
| ol _ﬂ.w?u
I Tl
iR il P
| I
s
"
ﬁM.mﬁA
— e
_ +
W
FIM.ml
ot
" Q‘w.mﬁﬁ
-
Lt
= L
o
o=

-

4

4 -

-

-

4

-

4 4

-

4

-

4

-

R 28tk kB xd —xi2k -k R —r Bk —tk 4k bk x

i



M2 -1 (2 -1
‘.1 )ll.z )| —X
=X egi

> og3 = algsubsl e

I:l ixk"lz+f—x:| I:z ixkg+f—x:| .i:l ::xkf+f—x:| .i:2 ::x.i%+f—x:|
P 2-1 Pl -1
ggi= - ! Ze ! e 2 k.f'kg+4e ! e 2 }%% (37)
(B-1)(5-1)
Icl ::xizf+!—x:| Ic2 ::xk%+!—x:| kl Exkf+f—x:| .i:2 Exk%+f—x:|
-1 -1 ot -t
+4e 1 & 2 kf}é+2e ! E 2 klkg
I:l :xk"lz+f—x:| I:z :xkg+f—x:| .i:l ::xkf+f—x:| .i:2 ::x.i%+f—x:| I:z ixkg+f—x:|
P 2-1 Pl -1 2-1
—fe L £ 2 kfkg—ﬁe ! e 2 k.lkg—ﬁe 2 Alkfng
Ic2 fxi%+!—x:| kl zxkf+f—x:| Icl ::xizf+!—x:|
-1 ot -1
—15e  ° Al lx+16e ! AliEr+1ze ! A I X
I:l ixk"lz+f—x:| .i:2 ::x.i%+f—x:| I:z ixkg+f—x:|
P -1 2-1
+2e ! Ak Er+ie 2 A er+1ze 2 AKX
Ic2 ::xk%+!—x:| .i:2 :xk%+f—x:| Icl :xizf+!—x:|
-1 -t -1
+16e  * MEEX+6e 2 Ak igxr—18e ! Ay i by X
. \ PR L a2 . \ 42
I:l ‘xk"lz+f—x)| .i:l kaf+f—xé| 3 [ I:z ‘xkg+f—x)| 3
P Pl 2-1
—6e ! Akir—dle ! g—6le * ) B -6t Al —ext Atk
Icl ;xi:f+!—x)|
kf_l 4 2 2; 4 2 2
+6e A X+ B A+ 6 Al — 13X ik — 18X ATk I
I:l ;xk"lz+f—x)| I:z ;xkg+f—x)|
P 2-1
—1ze ! aRxr—1ze 2 AT+ 34 EEY+4A BT+ 34 KX — 34K kX
. - ; \ 42
Icl _.-xizf+!—x)| 3 Ic2 _.xk%+!—x)| 3
2.4 2 kf_l %_1
— A X -3 B+ 6 A e+ 18X A 46 e ) iiE+6le )
A

%%+A1}€%X+A1%€X, =0
> indets(eq3);
; b :xkf+f—x:| k :x.i%+f—x:|

gl’,.t,:a;zﬂll,k.l,kz,e B (38)
Iy ) *
.i:2 \x.i%+f xJ
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