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Abstract

Solitons and other solutions are revealed for the Lakshmanan-Porsezian-Daniel model
in birefringent fibers with the aid of the new sub-ODE method. The prosidure reveal dark
and bright soliton solutions, periodic, rational, Weierstrass and Jacobian elliptic function
solutions.
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1. Introduction

The Lakshmanan-Porsezian-Daniel (LPD) model is one of several models which govern
the dynamics of soliton transmission across intercontinental distances. This model like other
nonlinear partial differential equations has been studied along with strategic algorithms such
as trial equation technique, Riccati equation method, modified simple equation method,
improved Adomian decomposition method, the method of undetermined coefficients,
extended trial function method, exp(—¢({))-expansion method, Jacobi’s elliptic function

expansion, the (%)-expansion approach, New mapping method, the modified auxiliary

equation method, Extended auxiliary equation approach, and Modified Kudryashov’s
method [1 — 12]. For more improvements, the new sub-ODE method has been applied to
the (LPD) model with birefringence in two component forms. Strategic dark and bright
soliton solutions are retrieved. Periodic, rational, Weierstrass and Jacobian elliptic function
solutions are also extracted

1.1 Governing model
In the case of birefringent fibers, the (LPD) model divided into vector-coupled equations of
the following form:
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iqe + Q1 Qux + b1Gye + (c11q]? + di|7?)g =
01q4x t (051%% + Blrxz)q* + ()’1|(Ix|2 + 51|7'x|2)q
+(A11q|? + 01171 @uex + (§1G7 + 1172 @

+(filql* + g11q1?Ir|* + hylr|Mg,

(1)
and
ity + QyTx + bolye + (ol7|* + dylq|P)r =
Ootax + (a2 + Bog2)r™ + (Valre|? + 8210, | D)
+(12|T|2 + 62|Q|2)rxx + (erz + Uzqz)rfx
+(f2|r|4 + 92|r|2|CI|2 + hzl‘l|4)7’:
(2)

where x and t defines spatial and temporal variables respectively, and the functions
q(x,t) and r(x,t) are referring to the wave profiles of the coupled (LPD) model in
birefringent fibers. The parameters of a; and b; are the group velocity dispersion and spatio-
dispersion respectively, while ¢; and f; coefficients correspond to the self-phase modulation,
and o; is the fourth-order dispersion coefficient where the coefficients of d;, g; and h; are
the cross-phase modulation of j = 1,2. The remaining terms offer more dispersion impact.
To the best of the author knowledge, the system (1) and (2) has not been addressed
elsewhere using the mentioned method that we are adressed in this article.

2.Mathematical preliminaries

The initial hypothesis for solving the considered coupled system is

q(x,t) = wy ({(x, £))e ™", 3)
T(.X, t) =W (((x, t))eie(x't)' (4)

where {; represent the amplitude component of the soliton and 6 is the phase component of
the soliton that is described as

{(x,t) =x—t, (%)
0(x,t) = —kx + ut + (. (6)
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Here, v is the velocity of the soliton, k is the frequency of the solitons in each of the two
components while w is the soliton wave number and , is the phase constant. Putting (4)
and (5) into (1) and (2) we get

(a; — byv + 6k*a)wy’ + (dy + k*(By — 61 + 11 + 01))wywyy
+ (e +k*(ay —yi + A4+ {)wi — (u+ ak? + kPoy — bik)w,y
— (B + 8w (Wp)? = fiws — gawiwsr — (g + y)wy(wy)? .
— (A + Qwiwy — (g + ODWEWY — hywywit — oyw,® @
— i[2k(ay + A, — {)Wiw, + 2kBiwywwy), + dkoywy”
—  (v+2a.k = by(kv + u) + 4k30)w; — 2k(n; — 8)wiw ] =0

(az — byv + 6k?0,)wy + (dy + k*(B, — 85 + 1 + 62))wowy
+ (et k*(ay—vy2+ A+ Co)Wz3 — (u+ ak? + k?0, — bykuyw,
— (B2 + 8w, (Wp)? = fows — gawiwi — (ay + v2)wa (w3)? g
— (A +{Iwiwy — (1 + 0 )wiwy — hywywyy — 02W2(4) ®
—  i[2k(ay + A, — {o)wiwy + 2kBow,w,wy, + dkoywy’
—  (v+ 2a3k — by(kv + p) + 4k30,)w) — 2k(n, — 6,)wiwi] =0

Equation (7) and (8) can be gathered as

(a; — bjv + 6k*cj)w;" + (d; + k*(Bj — &; + nj + 6;))w;wy;
+ (g + Kk (aj—y; + 4 + )W) — (u+ ajk? + k*0; — bik)w;
— (B + wi(wp)? = fiwp — giwiws — (a5 + y)wi(w))?
— (4 + owiwy — () + 6)wiw) — hwyw, — ajwj(4) ®)
— i[2k(a; + 4 — {o)wiw] + 2kBjwjw,wy, + 4kojw]”

—  (v+2a5k — bj(kv + p) + 4k30j)w; — 2k(n; — 6 )wiw/] = 0

where j = 1,2 and n = 3 — j, using the balancing principle we get w; = wy,

(a; — bjv + 6k*c))w;" — (1 + a;jk? + k?a; — bjkp)w;
+ (di++KkEB =6 +n+ 6 +a; -y + A+ )W
= B+ G+ +yIww)? = (fi + by + g)Hw) (10)
— A+ +nj+0)wiw — ajwj(4) —i[2k(a; + 4 — o + B;
— 1+ 0))wiw + 4kaw" — (v + 2a;k — bj(kv + ) + 4k30)w/] =0

break down into real and imaginary parts we get
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(,u + a;k® + k*o; — b]-k,u)wj -
+(f; + b + g)wP + (B + & + aj + y))wi(w))?

— (a7 = bjv + 6k20))w)" (A + {o + n; + 6;)wPw] + gjw ™ =0, (D)

(v + 2a;k — bj(kv + p) + 4k3c;)w; —

2.1 "nro__ (12)
Zk(aj + /1]- + 9]- + ,Bj -y — nj)wj w; — 4kajwj =0,

from (12) we have

_ bju—Zkaj
1—kbj

, kb #1 (13)
aj+A+0,+p—¢—n=0 (14)
and
g; = 0. (15)
So equation (11) reduce to

Ay jw; — Ay jw? + Az ;wp + Agywj(w))? — As;w)’ + Agjwiw]’ = 0. (16)

Where

Ay; = u+ajk? —biky,

Ay =di+c+k2(Bi+n+6i+a+4+3—68—v))
Azj =fi+htyg)

Ayj =P+ +a;+vy;

Asj = aj—bjv,

Asj =4+ +m;+86,

(17)

2. NEW SUB-ODE METHOD
According to this method [11] we assume that Eq. (16) has the formal solution:

w; = QF™ (1), Q>0, (18)
where m is a parameter and F (7) satisfies the equation:

(F'(1))? = AF?7%P(7) + BF?>7P (1) + CF?(1) + DF?**P(1) + EF?*?P (1), p > 0.(19)
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Where A,B,C,D and E are constants. We determine m in (18) by using the following
homogeneous balance method:

D(wj) =m, D(w/) =2m, ...,D(w)) =m+p, D(w;') =m+2p,...
(20)

It is well known that Eq. (19) has the following cases of solutions:

Case 1. If A = B = D = 0, then Eq. (19) has a bright soliton solution:

F(7) = [\/jgsech(\/fp T)]%, C>0,E<O, 1)

a periodic solution

F(7) = [\/jgsec(\/—_CpT)]%, C<0, E>O0, (22)

and rational function solution

1
€

F() = [57]7 C=0, e=£1. (23)

2
Case2. IfB=D =04 = Z—E, then Eq. (19) has a dark soliton solution:

F(r) = [EJjgtanh(ﬁp r)]%, C>0 E<O0, e=+1, (24)

a periodic solution

F(r) = [Ejjgtan(ﬁp r)]%, C<0,E>0 €=+1, (25)

Case 3. If B = D = 0, then Eq. (19) has three Jacobian elliptic function solutions:

Cc?m?(m?-1)

cm? c 2
F(T) = [\/— E@m?-1) Cn(\/z p'[)]p’ Cc > 0, A= E(Zm—z—l)z’ (26)

m2-1

C

F(0) = [~ 555 (7

2—m?2

c?(1-m?)

1
PP, €>0,4=5E00

(27)
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cm?2 f c 1 c?m?
F(T) = [ —m STl( e pT)]p, C<0 A= m (28)

Case4.If A = B = E = 0, then Eq. (19) has a bright soliton solution:

1
F(r) = [—gsech2 (? p1T)]?, C>0, D<O, (29)
a periodic solution

1
F(r) = [—gsecz(\/%_c p1)]?, C<0, D>0, (30)

and rational function solution

1

4 —
F(T) = [W]p, C=0 D<O. (31)

CaseS5.1f C = E =0, D > 0 then Eq. (19) has Weierstrass elliptic function solution:

F() = [9C2 pt,g2 g, (32)

4B 44
where g, = —?and 93=—7"

Case 6. If B = D = 0, then Eq. (19) has the following Weierstrass elliptic function solutions:

(F(r) = 007,92, 95) — 27, (33)

h __ 4C2-12AE _ 4C(-2C*+9AE)
where g, = Tandgg =,

(448)
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34 L
F = [—  J2p
(T) [350(pT:.92r93)—C] ! (34)
2_ o2
where g, = 2CT124F o hd g3 = — AC(-2C7+94E)
3 27
_ 1249 (17,95,95)+2A(2C+T) 1~
F(T) B [ 120(p1,92,93)+T ]P, (35)

where g, = —— (5CT + 4C? + 334CE), g; = — = (—21C%m + 63AEm — 20C° +
27ACE)

and 7 =~ (~5C + V9CZ — 36ae),

6VAP(DT,g2,93)+CVA
F@=1 350’(pr,2g:ga) 7 (36)
2 3
where ' = 22 = +.[4p% = g,0 — g5, g, = “and g5 =,
_ 3VE~1p'(p1,92.93) &
F(T) B [ 6§(p1,92,93)+C ]P, (37)
_c? _ C(36AE—C?)
where g, = " + AE and g3 = —

2
Case7.If B=D=0,4A = %, then Eq. (19) has a Weierstrass elliptic function solution:

c
¢ |-2Z0(®T.92.95) L
17, (38)
30(p1.92.93)+C

F(©) =T

2¢? c3 . . .
where g, = e and g3 = e Here g, and g5 are called invariants of the Wererstrass elliptic

function.
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Case 8. If A = B = 0, then Eq. (19) has three positive solutions:

1

= [——° _b_
F(T) N [cosh(\/fpr)_zﬂc]p’C >0D<2CE= 4C C, (39)
1

F(r) = [§\E[1 + Etanh(%\/pr)]]E,C >0,E>0,D=—-2VCE, e = %1, (40)

and

1
F(7) = [pzé ]Z;C =0,D=1E<NO. (41)
—E

4

Case9.If A =B =0, C > 0, then Eq. (19) has the hyperbolic function solutions:

2Csech? (grp)

1
= |7, D? — 4CE > 0, (42)
[VD2—4CE—D]sech2(7119)—2\/02—405

F(@) =T

ZCCSChZ(\/Z—E‘L‘p)
[VD2—4CE-D]csch? (grp)+2\/ D?—4CE

F(o) = ]%,DZ — 4CE > 0, (43)

Case 10.I[f A =B =0, C < 0, then Eq. (19) has the periodic function solutions:

2Csec? (grp)

1
»,D? — 4CE > 0, 44
[VD2—4CE—D]seCZ(grp)—ZVDz—tl»CE] 44

F(©) =T

v=C
2Ccsc? (— 1
e 7 ) I7,D? — 4CE > 0, (45)

F(t) =
() [[\/D2—4CE—D]CSCZ(?Tp)—Z\/DZ—ALCE

: 2,01 5
Balancing wi'w;" and w;” we get

(450)
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2m+m+2p =5m = m = p. (46)

So we now formulate the solution (18) as

w; = QFP (7). (47)

Substituting (47) along with (19) into Eq. (16) , collecting all the coefficients of F™”, n =
0,...,5 we get

F°(t) : QAs;p*B=0,

F'(r) : Ayj+QAp®A,;—Cp®As; =0,

F?"(1) : 2QBA4;—3D As; +Q*B Agj =0,

F3"(1) @ —Q% A5+ (Ay; + QAs) Qp* C—2p* E A5 =0,

F¥ (1) : (244;+3QA4s)p*D =0,

Fo(1) : Q343+ (Ayj +2Q4) p*E = 0.

(48) Case 1. substituting with A = B = D = 0 in (48) then solving the resulting algebraic

Eqgs. we get the following results:

For: C = C and E = E we have

4 p?E?Agj—C E p? Ay j+C As;j
)

2E (49)

Alj :szASj! AZ]:_

Ep? Ayi+As;
Agi = ) Wli<7

i = Yy , =1.

From (17) and (49) we have the wave number

. C pZASj—a]- k?

1—b]'k

, bk # 1. (50)

And the frequency of solitons

(D

k = CALjp?E—4A5jp?E?~CA3;—2E(cj+d;)
2E(a]-—yj+)lj+(]-+[3j+6j+nj+6j)

(451)
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Provided

(CA4jp2E — 4A5jp2E2 — CA3]- - ZE(C]‘ + d]))[ZE(CZ] - ]/j + /1]' + (j + ﬁj + 6]' + 77]' +
6,)] > 0. (52)

Substituting (49) along with (21) into Eq. (47) , we obtain the following solutions of the
coupled system (1) and (2):

when C > 0, E < 0 a bright soliton solutions in the form:

CA41p?E-1A51p?E2—CA31~2E(cy+dy)  C p2Asq—aq k2 t+fo>

q(x’ t) _ ’_gsech(\/fpl-)el(_\/ 2E(a1-y1+A1+{1+B1+61+n1+601) ! 1-b1k , (53)

l( \/CA42p2E—4A52p2E2—CA32—25(C2+d2)x , Cp2A52—a2 k2f+( >
’ C = - - T _ t+6o
r(x’ t) — _Esech( CpT)e 2E(a2 }/2+12+{2+ﬁ2+52+1’]2+92) 1-bok , (54)

when C < 0, E > 0 a periodic solutions in the form:

CA41p%E—4A51p2E2—CA31—2E(c1+d1)_  Cp%4si-aq k2*+f >
L 0

CI(X, t) = ’—%SGC(\/—_CPT)ei<_\/ 2E(a1—y1+A1+1+B1+o1+n1+61) 1-b1k ) (55)

CAyy pPE—4Ag,p?E?—CA33—2E(ca+dy) _ , Cp2Asy—ay kzt c >
0

r(x,t) = /_gsec(d_cpr)ei(_\/ 2E(ap—y2+A2+a+Ba+62+M2+02) ' 1-bgk ) (56)

(452)
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Bright Soliton solution

la(x.b)l

FIGURE 1 THE PLOT OF |Q(X,T)|OF THE SOLUTION (53) WHEN C=1.5, E=-
0.5, P=1, B=0.5, M=1, K=1, AND A=0.5

Periodic solution

FIGURE 2 THE PLOT OF |Q(X,T)|OF THE SOLUTION (55) WHEN C=-0.5,
E=1.5, P=1, B=0.5, M=1, K=1, AND A=0.5

when C = 0,E > 0 and € = +1 a rational function solutions in the form:

i _\/CAMPZE_MMPZEZ_CA31‘2E(01+¢11) ; Cp?Asi-ay k2t+Co
q(x t) — e 2E(a1-y1+A1+{1+B1+61+M1+61) 1-b1k (57)
! VEpT )
; _JCA42p2E—4A52p2E2—CA32—2E(02+d2)x:szAsz—az k2t+(
r(x,t) = € 2E(ag—y2+A2+ 2+ B2 +62+12+62) 1-byk 0
’ VEpt

(58)
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Case 2. substituting with B = D = 0 in (48) then solving the resulting algebraic Eqs. we
get the following results:

For: C = C and E = E we have

Ayj = Cp*Asj = AAyjp®, Ayj = CAyjp* + CAgjp® — 2EAs5;p?, (39)

A3j = _EA4]p2 - 2EA6jp21 0 =1.
From (17) and (59) we have the wave number
_ Cp*As;—AAujp*-a; k?
= ry , bk # 1. (60)
And the frequency of solitons
CAujp%+CAgjp?—2EAgjp2—(cj+d;)
= 1
k \/ aj_Yj+lj+§j+ﬁj+6j+nj+9j (6 )

Provided

Substituting (59) along with (21) into Eq. (47) , we obtain the following solutions of the
coupled system (1) and (2) :

Weierstrass elliptic function solutions

il - CA41P2+CA61P2—ZEA51Z72—(C1+d1)x , Cp?As1-AAsp*-ay k2*+€
a1-y1+A1+{1+B1+81+n1+61 ' 1-b1k 5o

qxt = (301929 -%)e , (63)

i _\/CA42P2+CA62P2—ZEA52P2—(Cz+d2)x  CP%A5y—AAsrp2-ay k2 t+¢
az=y2+A2+{2+P2+82+n2+602 1-byk 0 (64)

r(nt) = (3019295 -5)e

(454)
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And
A l-<_\/CA41P2+CA61P2—ZEA51P2—(C1+d1)x . Cp2As1—-AA41p®-aq k? +<~0>
X, t = S — N a1-yV1+A1+{1+B1+81+11+61 1-b1k ’
900 ) \/ (3&0(121,92,93)—6) (65)
i(_\/CA42p2+CA62p2—2EA52p2—(c2+d2)x ' szAsz—AA4,2p2—a2 k2t+(0>
r(x, t L — P az=y2+A2+{2+B2+82+12+6> 1-bgk '
(1) \/ (350(17192 PR (66)
4C2%-12AE 4C(-2C%*+9AE
where g, = T and g, = %

i CA41p%+CAg1p%—2EAs51 p? —(c1tdy) CP2A51 —AA4 1 p*-a, k2 t4¢

q(x t) — (\/12A80(pT,gz,g3)+2A(2C+TL')) aq1— Y1+/11+(1+ﬁ1+51+‘r]1+91 1— blk 0 67

’ 12p(pt1,92,93)+7 (67)

i _\/CA42P2+CA62P2—ZEA52P2—(Cz+d2)x Cp2Asy—AAszp?-ay k? t4¢
t — \/12A50(p‘['92rg3)+2A(26+T[) ax—yY2+A2+{2+B2+82+M2+6> ' 1-byk 0
ret =T , (68)
pT.g2,93)+T
1
where g, = ——(5Cm + 4C% + 33ACE), g3 = _E( 21C%m + 63AEm — 20C3 +
27ACE)
1
and 7 =~ (~5C + V9CZ — 36AE)
. CA41p2+CAg1p2—2EA51p%—(c1+d1)_ Cp?Asi—AAg1p%—as K2

q(x,t) = (6ﬂp(pr,gz,g3)+c\/2) l<—J PN PRV IR SR e I Y t+4o 0

’ 3¢’ (p7,92.93) (69)

: CAypp%+CAgap2—2EAsyp2—(ca+dy) Cp2Asy—AAgpp®-ay k?
r(x,t) = (6ﬂp(pr,gz,ga)+c\/2) L(—\/ PRSI PV U Y ST I A " t+3o 0
’ 3p'(p7.92.93) ’ ( )
c? AEC? ' 3
where g, =E+AE,g3 =Tand o = \/450 — 028 — g3
. CA41p%+CAg1p2—2EA5 1 p%—(c1+d1)_ , Cp®As1—AAs1p®—ay k%,

q(x t) — (3VE—1£0'(ZJT,92193)) <_J a1—Y1+A1+{1+B1+61+n1461 X+ 1-b1k t+o 71

’ 6§(p7,92,93)+C ( )

(455)
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J— [ |CA42p?+CAg2p%—2EA5,p2—(ca+dy) | Cp2Asy—AAgap®-az k2,

r(x t) — 3 E_lsol(PT;gz:gQ l< \/ dz—y2+12+<2+[32+82+7]2+92 Xt 1-byk “+<0 2
’ 69 (PT,92,93)+C » (72)
where _c? 4 AE and ga = C(36AE—C?)

92 = 3 93 = 216
5C2 . .. . . .
When A = a5 & Weierstrass elliptic function solutions in the form:
2 5c? 2 2
. CA4.1p2+CA61p2—ZEA51p2—(61+d1) Cp ASl_ﬁAz}lp —-ai k
15C il — x4 f+€0
(x,t) ¢ |2 #®70.92.95) a1-y1+a1+$1+B1+81+11+61 1-b1k
x,t =
9 3p(p1,92.93)+C » (73)

2 5C2 2 2
15C i _\/CA42772+CA62P2—2EA52P2—(Cz+d2)x : Cp“Asy—5cpA42P " —a2 K £+
C|l=%g #(p7,92,93) az=y2+A2+{2+B2+82+12+60> 1-bgk 0
rt = e ) (74)

3p(p1,92,93)+C

2C? c3
where g, = Tand 93 =25

2
When A = :—E, C>0,FE <0and e = +1 a dark soliton solutions in the form:

C2
CA41p%+CAg 1 p2—2EAg p2—(ci+dy) CP?As1—3pAa1p®-as k?

l_\/ PV PR Uy Y ST P 1-b1k HZO)
qt) =e ’—gtanh(\/fp’[) e< 1-v1+A1+{1+B1+81+11+61 1 , (75)

CZ
| _ [CAazp?+CA6yp?—2EAs; P2 ~(catdp) Cp?Asy—3pAs2p®-az k2*+€'
I ar—=y2+A2+{2+L2+82+n2+0> ' 1-bok tTho
r(x,t) Y tanh(\/ CpT) e , (76)
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Dark Soliton solution

la(x.b)l

FIGURE 3 THE PLOT OF |Q(X,T)|OF THE SOLUTION (72) WHEN C=1.5, E=-
0.5, EPSILON=1 P=1, B=0.5, M=1, K=1, AND A=0.5

2
when A = :—E, C <0,E > 0and e = £1 a periodic solutions in the form:

C2
[ [CA41p®+CAg1p?—2EAg p?—(c1+dy)  CP*As1—gpAsip?-a1 k*
i\ — X+ t+{o
c a1-y1+A1+{1+B1+81+n1+61 1-b1k
q(x,t) =€ [—-tan(VCpr) |e , (77)

C2
i _ [CAazp?+CAcap?—2EA5;p?~(catdp) Cp2Asy—35Aazp?-az k2*+f
c d2—72+12+(2+ﬁ2+52+ﬂ2+92 ' 1—b2k - 0
r(x,t) =|¢€ —Etan(\/Cpr) e . (78)

Jacobian elliptic function solutions in the form:

2 il - CA41P2+CA61P2—ZEA51P2—(C1+d1)x  CP2A51-AA41p%—ay k2++<
(x,t) = __Cm cn c e A1 —V1+A1+{1+B1+6,+11+61 ' 1-b1k =TS0
qLx, - E(2m2-1) 2m2—1P

' (79)

om? c i(_\/CA42P2+CA62P2—ZEA52P2—(Cz+d2)x  Cp%A5y—AAgpp?-ay k2++(o
— m az=Y2+2A2+{2+B2+82+n2+6> N 1-bzk :
r(x,t) = - cn T)|e

(x,t) \[ E(2m2-1) (\/Zmz—lp ) ' (80)

C?m?(m?-

whereA=E(2m—2_1)21)andC>0
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2 c i(_JCA41P2+CA61P2—25A51P2—(C1+d1)x+0 p?As1—AAg1p®-ay k2++<0>
— e _ v a1-Y1+A1+{1+B1+61+n1+61 1-bqk v
q(x,t) = F@mi=D cn< ——P > e . @1

e c i(_\/CA42P2+CA62P2—ZEASZPZ—(Cz+d2)xLC p2Asy—AAsrp?-ay k2*+fo

_ m az—Y2+2A2+02+B2+82+n2+6; ' 1-bzk l

r(x,t) = ————(n T]]e 2

(. £) \/ E(2m?-1) <J2m2—1p ) ©(82)

C?(1-m?)
E(2—-m?2)2

where A = and C >0

*(83)

- sn
E(m2+1) m2+1

o2 c i(_\/CA41172+CA61P2—ZEA51PZ—(C1+d1)xLC p?As1-AAs1p?-ay sz_’_(o
_ m a1-y1+A1+{1+B1+81+n1+61 ' 1-b1k -
qlx,t) = J ( \/ — p‘c> e

E(mZ2+1)

il - CA42PZ+CA62PZ-25/4521’2—(02+d2)x , Cp%Asy—AA4rp%-ay k2*+
r( t) _ _ sz _ C az—y2+A24+42+L2+62+n24+60, ' 1-bok v {0
X, = sn —pT | |e ' (84)

2 2
where 4 = C—mandC <0
E(m?+1)2

4. Physical illustrations

In this section, we present numerical simulation of the Lakshmanan-Porsezian-Daniel
model (LPD).

The bright soliton solution |q(x,t)| of equation (53) has been depected in Figurs 1 under the
selected parameters C=1.5, E=-0.5, p=1, b=0.5, m=1, k=1 and a=0.5. Figrt 2 represents
periodic solutions |q(x,t)| of equation (55) under the selected parameters C=-0.5, E=1.5, p=1,
b=0.5, m=1, k=1. The representation of Figure 3 indicates dark soliton solution |q(x,t)| of
equation (72) under the selected parameters C=1.5, E=-0.5, epsilon=1 p=1, b=0.5, m=1, k=1.
These Figures are signifies the dynamic of the selected solutions.

5. Conclusions

The coupled system corresponding to (LPD) equation in birefringent fibers was
investigated by using the new sub-ODE method for finding Optical solitons and other
solutions. The procedure reveals dark soliton solutions, bright soliton solutions, periodic
solutions, rational solutions, Weierstrass elliptic function solutions and Jacobian elliptic
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function solutions. This method have been applied for the firest time to the coupled system
corresponding to (LPD) model in birefringent fibers.
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