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Abstract: In Ithis paper the solution of lakshmanan-Prosezain-Daniel equation (LPDE) are obtained using three methods kudryashov

method, (%) expansion method and tanh expansion method. We use these methods to reduces the LPD equation to an ordinary

differential equation (ODE). All solutions are investegated by introduced figures in 2D and 3D. Dark, singular and bright optical soliton
solutions related with optical fibers are presented. We think that these solutions are very important in the field of optical fiber.These
methods provide us with mathematical equipments which can be used to solve nonlinear partial differential equation in mathematical

physics.
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1 Introduction

Soliton solutions of nonlinear partial differential
equations (NPDES) is very important which has a lot of
importance in many fields such as physics and
mathematics due to its complicated in most of physical
systems [1]. The (NPDES) such as Schrodinger
equation 2], lakshmanan-Prosezain-Daniel
equation [3, 7], Navier-Stokes equation [4], Korteweg-De
Vries equation [5] and Burgers’ equation [6] have been
discussed in recent year.

The lakshmanan-Prosezain-Daniel equation (LPDE) is
presented [3,7] as this form:

bW+ pYR| WP + v + aPix = P Wxxx + OWZ Y+

oW Wl” + e WP+ 0uP Y o+ Sy
(1)

where y(x,7) the complex valued wave function, y*(x,7)
its complex conjugate, x, ¢ are space and time variables
respectively, p is constant, a shows group velocity of
dispersion, p depicts the fourth order dispersion, the
coefficient b is spatiotemporal dispersion (STD) of the
model, ¢, ¢, o, c represented the perturbation factor with

nonlinear form of dispersion and § depicts two-photon
absorption. € is real valued algebraic function and source
of non linearity. There are several methods solved
lakshmanan-Prosezain-Daniel equation such as the
modified auxiliary equation method [8], modified simple
equation method [9], Sine-Gordon expansion
method [10], trial equation method [11, 12], tanh
method [13], unified method [14], collective variable
method [15], improve ran((y'(n)/2) expansion
technique [16].

In this work, we solve (1) using three different
methods:The Kudryashov method employed as one of the
techniques to obtain the solutions [17] [20], [21], [22].
Another method used in this study is the (%)
expansion method. This method relies on expanding the
solution of the equation in terms of the derivative of a
function divided by the function
itself [18] [23], [24], [25]. The third method employed the
tanh expansion method. This method utilizes hyperbolic
tangent functions to expand the solution of the
equation [19] [26], [27]. To visualize and analyze the
obtained solutions, We introduced figures in both
two-dimensional (2D) and three-dimensional (3D)
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formats. These figures depict the behavior
characteristics of the solutions

The [LPDE] is a significant equation in the field of optical
fiber, and finding its solutions is a great importance.The
[LPDE] is considered an important types of Schrodinger
equation that has great deals in optical materials.

This paper is organized as: Section 2 the descriptions of
the methods are presented. In Section 3 present
application of the methods. The graphical illustration for
some solutions are introduced in Section 4. The
conclusion of our work is present in Section 5.

2 Descriptions of the methods

In this section, the steps of all methods are showing to
understand how to apply these methods on the proposed
equation. Consider the partial differential equation.

W= (W7%5WX}V’IZ7WM7'")) (2)

where: W represents a polynomial comprising the
unknown function ¥ = y(x,t) as well as its different
partial derivatives.

By using the transformation

E=v+Bt+(~a)x,
v (x,t) = exp(i&)u(n),

=6,—vt
n 2 1% +x7 (3)

where: a,f3,Vv,y are arbitrary constants Substituting
from (3) into (2),then (2) becomes ordinary differential
equation as following:

S= (u',u",u'", ......... ) , 4)

where: S is a polynomial in u(7n) and its derivatives.

2.1 Kudryashov method

To use the Kudryashov method the following steps are
applied.

Step 1:According to the method, suppose the solution of (4):

N
=Y Ai(em)), )
i=0

where: A;,0 < i < N are constants to be determined,
A; # 0, and Q(n) satisfies the ordinary differential
equation as following

0'(n) = \Ja20mP(1-20mpP).  (©
Then (6) gives the following solution:

4sexp(—an)
Qexp(—2an)+4s%°

o(n) = )

and Step 2:By substituting from (5), (6) into (4) and collect all

terms have the same power of Q(n) together, then
taking all coefficients equal to zero. Thus, we get the
system of algebraic equations by WOLFRAM
MATHEMATIC 11.3.

Step 3:By using the mathematica program, we obtain the

exact solution of (4) by solving the system of
algebraic equations.

2.2 The g((g)) expansion method

The main steps of % expansion method are show as

following:

Step 1:The method offers a solution to equation (4) as follows:

u(n) = iB((é((g)) ) ®)

where: B;,0 <i < N, B; # 0,G = G(n) satisfies the
ordinary differential equation

G"(n)+AG'(n)+uG(n) =0. )

Step 2:In (8) N is positive integral can be determined by the

homogeneous balance principle.

Step 3:There are three possible solutions of (9).

1:Hyperbolic function solutions, whenA? — 4u > 0.
G'(n) 1 Y
G~ 22
hy sinh (% )—i—hzcosh(% A2 —4u)
h, sinh (% )—i—hlcosh(% ),2—4;1).
(10)

2:Trigonometric function solutions, whenA,>

G A1
(n) :*2 +§\/4[.L712

G(n)
—hysin (% \/W) + hpcos (% \/‘W)
hysin (% \/‘W) + hycos (% \/‘W)

—4u <O0.

(11)
3:Rational function solutions, when A2 — 4u =0.
4
Gm) __h A (12)
Gm) hi+thmn 2
Step 4:Substituting from (8),(9) into (4), then collect all term
have the same power of % and equating all

coefficients to zero, then solving the system by
mathematica program to get the exact solution.
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2.3 The extended tanh function method
c+¢=0. 2n
The main steps of tanh expasion method are show as
following:
g c—p+¢=0. (22)
Step 1:The solution of (4) by using extended tanh function
method is giving by:
p=0. (23)
u(n) = AiQm)' + ) BiO(n) ' +Ao,  (13) bB — 2ac
i=1 i=1 40p +2a0— abv —bf+v =0, v:%- (24)
where: Q = Q(n) , satisfies the ordinary in the  Ajqo substituting
following form:
Q(u) = su+ du?. (25)
d(m)=0(mn)’+o. (14) )
) . .. . We substitute from equation (20)- (23) into (18),(19), we
Step Z.Qpphed the balance principle to determine the value of get the single equation its solution are determined by the
step 3:There are three solutions of (14) E)harabohc lta:;; n]? rﬁlnegrlty n tl.le 'form of equation (25),
If @ > 0, then en we get the following equation:
O(n) =vaun (1v6), o(n) = —Vocot (nv/a) (a=bv)ul'(n) +u(n)(~a’ +abf—B)+
If @ < 0, then u(n)(s —4o’c) + (d — 8)u(n)’ = 0.
0(n) = —vV—wtanh (nv-o), 16) By substituting
o(n) = —v~ocoth(nvV-0). bB — 2act
u(n)=y(n),v=——r- 27)
If w = 0, then -«
o) = l a7 into (26), then becomes
n

Step 4:Substituting from(13) and (14) into (4), then collect
all coefficient have the same power of Q(7n) and
equating them to zero. Then, we get a system of
algebraic equation, which can be solved by
WOLFRAM MATHEMATIC 11.3.

3 Applications of the methods

By inserting (3) into (1) and equating the real and
imaginary parts to zero,a real part is obtained as:

—u"(n)(6a°p +a—bv)+u(n)(a*p +ac® — abB
+B+(0+0)u'(n)*) —u(n) (o (c— o+ ¢+ )+

pR)+ (c+@)u(n)*u"(n) + pu® (n) + Su(n)’ =0,
(18)

and imaginary part giving by:

u'(n)(40°p +2a0—b(av + B) —2au(n)*(c— o+ 9¢)+

v) —4apu®(n) =0.
(19)

From equation (18), (19) the coefficients of linearly
independent functions equal zero, as following:

c+o=0. (20)

—4y(n)*(a* — abB + B)
+4y(n)’(s—4a’c) +4(d— 8)y(n)*+
Y(n)*(aab+a—Bb*)  2y(n)y"(n)(ach+a— Bb*)

ob—1 ab—1 '
(28)

Balancing y* with yy” in (28) we get the following relation

=4N=N+2+N=N=1. (29)

3.1 Solution of The kurdyashove method

From (5) and (29) then, we can write the solution of (28)
as the following form:

y(n) =Ao+A10(n), (30)

By substituting equation (30) into equation (28) and
equating the coefficients of each power of Q(1) to zero,
we obtain the ensuing system of equations:

—4a0®A} +4aAlbB — 4A3B — 16a°A3c

+4A3d — 4A$S +4A%s =0,

2a03A0A1b  2a02ApA,
ab—1 ab—1

—8act®ApA| —
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202A0A 1 b* . ! :
#']ﬁ +8aApA1bB— 3.2 Solution of Cé((g)) expansion method

8ApA|B — 4802 A%A ¢+ 16A3A d
—16A3A 16+ 1242415 =0,
a’Ab  aa’A?  a’AlD?P
ab—1 ob—1 ab—1
4A3B — 48P AgATc+24A3ATd — 2443438 + 1240425 =0,
4acPApA1bQ  daatApA Q2 B 402 ApA1H* B R B

ab—1 ab—1 ab—1
160%A3 ¢+ 16A0ATd — 16A0AT8 +4A3s = 0,
3a0’AThQ | 3a0’ATQ  307ATH’BQ
ab—1 ab—1 ab—1
+4A1d —4A18 = 0.

—daa’A} - +4aAbB—

Solve the previous system, we get the following sets of
solutions:
Set 1:

V3 \/ 5ab2s2Q — 16ab\/cs3/2Q + 16acsQ
V25b*ds? — 25b* 552 — 96b2 cds + 96b2c8s + 256¢2d — 256¢2 8
— %\/}ESS/Z +50ab?s? + 16ab+/cs/* — 96acs

)

h= 2 (25b%s% —96b2cs +256¢2) ’
_
o= 2\/5
3D
Set 2:
Ap =0,
A=

\/g\/Sabzszﬂ +16ab\/cs3/2Q + 16acsQ
V25b4ds? —25b* 552 — 96b% cds + 96b% s + 256¢2d —256¢2 5
%\/}fﬂ +50ab?s* — 16ab+/cs>/> — 96acs

2 (25b*s% —96b%cs 4 256¢2) '

s

)

B=

(32)

By substituting from (31), (32) into (30) with (27),(7) and
(3) we get the following solutions

From (8) and (29) then, the solution of (28) is giving by:

BiG'(n)
y(n) = +Bo. 35)
G(n)
Substituting (35) into (28) and equating all terms of power
((};((;’)) to zero, we get the next system:
 2aB\BoAlt  2aabB\BoAu  aBip®  aobBiu*
ob—1 ab—1 ab—1 ab—1
2b°BB1BoAu  b*BBIu’
4a0’Bj - 1" 1 4abBB2—4BB2—
R ap—1 T HbPBo—4PBy

160*Bjc +4Bjd — 4B3S + 4Bjs = 0,
ZLZBIB()AZ ZLZOCbB]B()lz 4aB|Bo[.L 4aOCbB]B()[.L

ob—1 ab—1 ob—1 ob—1
szﬁBlBolz 4b2ﬁB]B()[J
8a0’B|B 8abBBBy—
A BBt ab—1 T S#bPBiBo

8BB1By — 480>B Bic + 16BB}d
—16B,B38 + 12B1Bjs =0,

_aabBiA*  aBiA*  6aabBoBiA  6aBoBiL
ab—1 ab—1 ab—1 ab—1
2aobBiu  2aBiu 55

- —4aa’B
ab—1  ab—1 4P
Bb’BIA*  6Bb*ByBiA
ab—1 ab—1
2Bbh’B?
% +4aBbBt — 4BB] — 480°ByBic

+24B§B1d — 24B3B15 + 12ByBis =0,

4aBiA  4aabB*L  4aByB
ab—1 ab—1 ab—1
4aabByB,  4b*BBIA
ab—1 ab—1
4b*BByB
% —16a’B3c+ 16ByBd — 16ByB3 8 +4B3s = 0,
3aB}  3aabB} 3b>BB?

+4Bld —4B}s =0.

Cab—1 ab—1 ab—1
By solve the previous system, then we have the following

cases of solutions:
Case 1:

Bo:%Bl <A—\/12—4,u)7

B (s—4a’c) (b* (402 + A% — 4u) — 8ab +4)

. Aj(4sexp(—oam)) 4/A2—4p '
Visalxt) = CXP(lé)\/Q exp(—201) + 452 +Ao. g Bils—dec) (~4a>+da’h b (32— 4u) + A~ 4p)
(33) 4/A2 —4p ’
where 3(s—4a’c)
d=—""_2" 15,
4Bl 1/ 12 — 4/.l *
E=y+Bt+(—a)x, n=06,—vt+x. (34) (36)
@© 2024 NSP
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Case 2: —16a°A3c + 16A0ATd—
1
By= 3B <M+l>7 16A0A38 +4A3s =0,
By (s —402c) (b? (402 + 22 — 4p) —8ab +4) , ) -
= ) A A A

¢ 4 /A% _an 3;‘ L— 3"2‘ '11’ 3 b'b f +4A%d - 4A%5 =0,

g Bi(s—da) (40 +40'h + ab (12 —4p) + A7~ 4p) ab—1 ab=b o ab-
i 4y/A%—4p RualA A 4aA1Ap0  4acA Aph® 4A1Apb* B

g Sls—dak) O a1 ab—1

4B /AT

ab—1
(37 80tA1AghB — 8A1AgB — 480*A2B ¢ +48A3A(B d—
Using (3),(10), (11), (27),(35), (36), (37), then get the next
solutions.
Hyperbolic function solutions, whenA? — 4 > 0

48ATA0B1 8 + 12A7B s — 48a*A  Adc+
Ws.6(x,1) = exp(i&)

16A1A3d — 16A1A38 + 12A4,A}s = 0,
$Bl<«/x2—4p(m sinh(31/A2 —4p) + hy cosh($1/A% —4p1))

A 2 2
2(hysinh 1 /AZ =4 + hy cosh(1n /A% —4p)) 2 Fh f4aa2A% _ 2aA10 _ 2a0ATbw
(38) ab—1 ab—1
Trigonometric function solutions, wheni? —4u < 0

6aA|B| 6aOCA1bB]
y7,8(x,1) = exp(i€) S ab—1
JBI( VA =22 (=l sin(3n/4 =A%) +hncos(3n/4u =A%) A

ab—1
2z sin(1 /4 —22) + Iy cos (b /4 —27)) 2)th 2410*Bw  6A1b°BB - 4aAPbB — 4A2B 4
(39) ab—1 ab—1 ! !
where
16A3B1d — 16A3B| 8 — 480> ApATc + 24A3ATd —
E=y+Bt+(—a)x, N=06,—vt+x. (40)
24A%AT8 + 12A0A%s = 0,
3.3 solution of tanh expansion method 4aAoBi®w  4aaA¢bBio 8uolA-B +4A0b2[3B1w
_ _ — 8a02AB, 4 20 PP1O
ab—1 ab—1 ab—1
From (13) and (29), thus the solution (28) takes the form:
3 80tAgbBB) — 8AoBB) — 480> A3B c — 480a*A | Bic+
y(M) =A10() + Ao+ . @1 . . . .
Q(n) 16AOB|d716AOB]5+48A]A031d748A1A0315+
ituting (41) i 2 he followi
Systgrt:]l?stltutmg (41) into (28), we get the following 12A(2)B]s+12AlB%s:0,
2 2 2 2
RN aA20?  aaAbo? | 120AB10 _4aAoB ®°  4aaApbB w”  4Acb BB @
0T ab—1" ab—1 ob—1 ob—1 ob—1 ob—1
12a0A bB1 @ B2 aobB? 16A0Bid — 16A0B}8 — 160°Bic +4Bjs = 0,
wh 1 SawAMBLE G E
e , 6aA1Bi®> 6a0A|bB1®> 2aBiw 2a0bBio
Ao’ DADBBO a2 ab— 1 ab— 1 ab—1  ab—1
ab—1 ab—1 0
6A1b%BB; 0*?
+80tA|bBB) — 4A2B— 4a0’B} + # —4802AgBc + 16A,B3d
8A1 BB —9602A1AoB ¢ +48A1A%B d — 48A A}B, 5+
- - R —16A1 B35 +24A3Bid — 24A3B1S + 12A0B}s
24A1B}d — 24ATB18 +24A1A0B1s — 160°Ajc+
2 2
b2BR2 20" BBiw > upp?_
4Ad — 4ALS + 4A7s — abﬁ—ll =0, o1 T4abBBi—4pBy =0,
_4aApA1 4aaApAb 4A0A 1 b*B 7303%(02 B 3aabB}w® 3b*BBlw? AR 4B — 0
ab—1 ab—1 ab—1 ab—1 ab—1 ab—1 : : '
© 2024 NSP
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Solve the above system by mathematica then, the
subsequent sets of solutions are obtained as:

set 1:
A=+ 2a\/®
\/ ((ah—1)2 - b2w)? (— (s —4a2c)2)
2am
o= o ra) -2 =Y @
f— aa?(ab—1)—ao(ab+1)
B (ab—1)2— b2 ’
5_ g (a1 po) (s—4a2c)’
- 16am '
set 2:
2am
=00 =~ b 1 p0) (s~ 40c)’
B - 2am°/?
1= )
IV B2V [ — (¢ —daa20)?
\/((ab 12— pw) ( (s — 4o2c) ) )
f— aa?(ab—1)—awo(ab+1)
B (ab—1)2— b2 ’
s 3 ((ab—1)2—b2) (s—40c)’
a 16aw '
set3:
Ap=7F

4 a>o(5b* 0’ + 1102 o(ab—1)>+2(ab—1)%)
42w —(ab—1)*

\/( 206003 —39b* 2 (atb — 1)% +3b> (b — 1)* +2(ab — 1)0) (s—4oc2(r)2’
8aw

A= (@b 12 —ab2a) (s 4020)’

By =+

(ab—1)*%)

40 a>o(5b' 0+ 11020 (ab—1)>+2
42 w—(ab—1)*

V(2005 @° — 305402 (ab— 1)? + 302 (ab— 1)* +2(ab—1)°) (s—4a2c)*

_ao*(ab—1)—4aw(ob+1)
b= (ab—1)2—4b2w
2 ) 32
5 d73((ab—1) —4b’w) (s—4a’c) _
64am
(44
set 4
A=+

4 ao(—4b*0>—Tb*w(ab—1)2+2(ab—1)%)
5b>w+(ab—1)?

\/(720b6w3739b4w2(ab71 +302w(ab—1)* +2(ab71)6)(s74a2c)2’
8aw

(5020 + (ab—1)?) (s—4ac)’

By =+

Ap=

40 a>o(—4b* 0> —Th? w(ab—1)2+2(ab—1)%)
5b7 m+(a/z 12

\/(720176(03 —39p*w*(ab —1)2 +3b%w(ab — 1)* +2(ab—1)°) (.v74a2c)2’
b ao®(ab—1)+5am(ab+1)
N 5020+ (ab—1)?
3(sh2@+ (ab—1)2) (s—4ac)’
64am

§= +d.

(45)

By using (42)-(45) into (41) with (27), (15), (16) and (3)
we get the following solution of (1):
If @ < 0 then, we have

Yo 16(x,1) = exp(ig)

B,
\/ (—V=wtanh (nv—-)) +Ag— o (1v=a)"
(46)
V17-24(x,1) = exp(i§)
B,
\/Al (—V=wcoth (nv-)) +Ag— =acoth (1V=a)"
47
If 0 > 0, then
Va5 32(x,1) = exp(i&)
B (48)
W33_40(x,1) = exp(i&)
B, (49)

\/Al (7\/500t (T[\/a)) +Ag— m

where

E=y+PBt+(—a)x, n=02—vt+x. (50)

4 Graphical illustrating

In this section, we introduce some figures in the
two-dimensional and three dimensional about some the
solution of LPDE by three method : kurdyashove method,

(%) expansion method and tanh expansion method

and show what is the typices of soliton solution. In figure
1, we plot the graph of set 1 (31) with yq(x,7) (33) by
using kudryashov method at constants
a=02,b=0.1,c=0.1,y=0.3,0=0.2,d =0.1,62 =
0.1,s = 0.1,Q2 = 0.2, we use kudryashov method in
figure 2 with constant ¥ = 0.2,a = 0.7,b = 0.3,¢c =
0.2,60=02,d=0.1,602=0.1,s=0.1,2 = 0.2, we plot
the graph in figure 3,4 of set 2 (32) with y3(x,7) (33) and
set 2 (32) with yy(x,7) (33) use kudryashov method with
constants Y =0.2,a =0.7,b =03, =0.2,6 =0.2,d =
0.1,62=0.1,5s =0.1,2 =02and a = 0.1,b =0.2,c =
0.1,y=03,6=0.2,d=0.1,02=0.1,s =0.1,Q2 = 0.1.

respectively. Use (M) expanded method, we plot the

G(n)
graph in Case (1) (36) figure 5 with ys(x,z) (38) at
constants ¥y = 0.1,a = 032,00 = 0.2,b = 0.2,B] =
04,c=02,d =0.1,6 =02,hy =03,h, =0.1,02 =
0.1,A = 0.5,u = 0.01,s = 0.3, the optical soliton
solution of Case (2) (37) with g (x,7) (38) in figure 6 at
constants a = 0.4, =0.2,b=0.4,B; =0.4,c=0.2,y=
0.3,d =0.1,6 =04,hy =03,hp =0.1,602 =0.1,A =
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0.5,0 = 0.01,5s = 0.3, in figure 7,8, we use (%)
expansion method of Case (1) (36) with y7(x,#) (39) and
Case (2) (37) with wg(x,t) (39) at constants
a=01,0=02,b=0.1,B;=02,c=02,y=0.5,d =
0.1,6 = 04,k = 03,hp = 0.1,02 = 0.1,A =
0.0005,u = 0.01,s = 0.1 and ¢ = —0.1,a = 0.1,b =
0.1,B; = 04,c = 0.1,y =0.1,d = 0.1,6 = 0.2,h; =
0.4,hy =0.1,62 = 0.1,A = 0.0005, = 0.01,s = 0.1.
respectively. Also show the soliton solutions of tanh
expansion method in figure 9 of set 1 (42) with yo(x,7) at
constants a = l,a0 = 0.1,b = 1,y = 0,c = 0.2,d =
0.5,062 = 0,s = 0.3, = —0.9, The optical soliton
solutions of set 1 (42) with yjo(x,7) (46) by using tanh
expanded method with constants a = 1, = 0.1,b =
1,y=0,c=0.2,d =05,02=0,5s =0.3,0 = —0.9 in
figure 10. We plot figure 11, 12 by tanh expanded method
set 1 (42) with yne(x,t) (48) and set 2 (42) with Wae(x,7)
(48) at constants ® = 0.001,a = 0.1,a = 0.6,b =
0.7,y = =2,c = 05,d = 02,02 = —1,s = 0.2 and
0 =0.001,a=0.1,a=0.6,b=0.7,y=-2,c=0.5,d =
0.2,02 = —1,s = 0.2 respectively.

Fig. 1: Optical rational soliton solution of set 1 (31) with y; (x,7)
(33) using kudryashov method with constants a = 0.2,b =
0.1,c=0.1,y=0.3,6 =0.2,d = 0.1,62 =0.1,s = 0.1,Q2 = 0.2.
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Fig. 2: Optical rational soliton solution of set 1 (31) with y» (x,7)
(33) using kudryashov method with constants a = 0.2,b =
0.1,c=08,6=1,02=03,v=0.1,s=0.1,6 = 0.2, 2=0.1.
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Fig. 3: Optical rational soliton solution of set 2 (32) with y3(x,7)
(33) using kudryashov method plots with constants y = 0.2,a =
0.7,b=03,c=02,8 =0.2,d=0.1,02=0.1,5s =0.1,Q2 = 0.2.

Fig. 4: Optical rational soliton solution of set 2 (32) with yy (x,7)
(33) using kudryashov method plots with constants a = 0.1,b =
0.2,c=0.1,y=0.3,6 =0.2,d =0.1,02=0.1,5 = 0.1,2 = 0.1.

Fig. 5: Optical bright-singular soliton solution of Case (1) (36)
with ys(x,7) (38) using(%) expanded method with constants

y=0.1,a=032,04=0.2,b=0.2,B, =0.4,c=0.2,d =0.1,6 =
0.2,h; =0.3,hy =0.1,62=0.1,4 = 0.5, = 0.01,5 = 0.3.
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Fig. 6: Optical bright-singular soliton solution of Case (2) (37)

with yg(x,7) (38) using (%) expanded method with constants

a=04,00=02,b=04,B,=04,c=02,y=03,d=0.1,6 =
0.4,h; =0.3,hy =0.1,02=0.1,A = 0.5, = 0.01,5 = 0.3.
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Fig. 7: Optical bright-singular soliton solution of Case (1) (36)

with y7(x,7) (39) using(%) expanded method with constants

a=0.1,04=02,b=0.1,B, =0.2,c=0.2,y=0.5,d =0.1,6 =
0.4,h; =0.3,hy =0.1,02=0.1,A = 0.0005, 1t = 0.01,s =0.1.

Fig. 8: Optical bright-singular soliton solution of Case (2) (37)
with with yg(x,7) (39) using(%n)) expanded method with

G(n)
constantsa=0.1,a4=0.1,b=0.1,B; =0.4,c=0.1,y=0.1,d =
62 = 0.1,A = 0.0005,u =

0.1,6 = 0.2,k = 0.4,hp = 0.1,

Fig. 9: Optical bright soliton solution of set 1 (42) with yg(x,7)
(46) by using tranh expanded method with constants a = 1, =
0.1,b=1,y=0,c=02,d =0.5,02=0,5 = 0.3, = —0.9.
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Fig. 10: Optical bright soliton solution of set 1 (42) with y;¢(x,7)
(46) by using tanh expanded method with constants a = 1, =
0.1,b=1,y=0,c=02,d =0.5,02=0,5 = 0.3, = —0.9.

Fig. 11: Optical dark soliton solution of set 1 (42) with y,5(x,7)
(48) by using ranh expanded method with constants @ =
0.001,a =0.1,0 =0.6,b =0.7,y = =2,¢ = 0.5,d = 0.2,02 =
—1,s=0.2.

0.01,5 =0.1. 5 Conclusion
In conclusion, this paper presented an effective and
simple methods to solve the
Lakshmanan-Porsezian-Daniel equation (LPDE) by using
three analytical method, namely the Kudryashov method,
© 2024 NSP
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Fig. 12: Optical dark soliton solutions of set 1 (42) with yy¢(x,7)
(48) by using tanh expanded method with constants @ =
0.001,a =0.1,a = 0.6,b =07,y = —2,c = 0.5,d = 0.2,02 =
1,5=0.2.

the (%) expanded method, and the tanh expanded

method. The solutions derived through these methods
were further illustrated through figures presented in both
2D and 3D format. Types of solutions dark , bright and
singular are shown. The solutions of [LPDE] play great
role in field of mathematics and physics, as they
contribute to our understanding of various physical
phenomena governed by the LPDE. Finding solutions of
[LPDE] considered very benefit in the field of optical
fiber.
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