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Abstract The current paper recovers soliton solutions
in magneto-optic waveguides having generalized form of
Kudryashov’s self-phase modulation structure. The retrieval
of soliton solutions is achieved by the well-known and prim-
itive G’ /G-expansion scheme. The intermediary functions
that made this retrieval possible are Jacobi’s elliptic func-
tions and Weierstrass’ elliptic functions. The parameter con-
straints for the solitons to exist are also presented.
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Introduction

One of the inherent hurdles for soliton propagation through
fibers and other waveguides is the clutter they form [1-5].
Therefore to circumvent this problem is to introduce mag-
neto-optic waveguides [6—10]. Such form of waveguides
transforms the solitons state of clutter to a state of sepa-
ration so that a smooth and laminar flow of solitons is
ensured through the fibers for intercontinental distances
[11-15]. The current paper is about the transmission of
solitons through a magneto-optic waveguide that comes
with Kudryashov’s form of self-phase modulation struc-
ture [16-20]. This is the model that is being considered for
the first time in this paper. The model is integrated by the
aid of generalized G’ /G-expansion scheme [21-25]. This
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is an efficient scheme that yielded a full spectrum of opti-
cal solitons through magneto-optic waveguides through a
couple of intermediary function. These are Jacobi’s ellip-
tic functions [26-30] and Weierstrass’ elliptic functions
[31-35]. In both cases optical soliton solutions emerged
as special cases when the modulus approached unity in its
limit or as a special case of the Weierstrass’ elliptic func-
tions. These solitons came with their respective parameter
constraints that are also presented in the work. The results
are exhibited after a detailed introduction to the model.
The details are jotted in the rest of the paper.

Governing model

€

Mathematical preliminaries

In order to solve Egs. (1) and (2), we assume that the solu-
tions of Eqgs. (1) and (2) have the following forms:

q(x, 1) =y, ($)eF™, 3
r(x, 1) = wy(O)eF, )
=x—t, F(x,t) = —kx + ot + 6, 5)

where the real functions y;(¢) for j = 1,2 represent the
amplitude portion of the soliton and £ (x, ¢) is the phase com-
ponent of the pulse, v is the speed of the wave, k is the fre-
quency, o is the wave number and 6, is the phase constant.

iq, + a,q,, + (b—‘ + S+ d,|q" + e g + Loy s + hy|r|" +kl|r|2">q

" " Tl R n
=0r+ i[ﬂqu +4 (|Q|2nf])x +7 (|C]|2")x‘] + 0, |f]|2nqx],
: b, &) n 2n b 8 n 2n
iry+ gt (B %+ dlrl” + el L et yll” + Kolg )

7] 7] lal lql )

= 0aq +ilfor, + A (Ir1P'r)  + 1o (Ir*") 1+ 61711 ]

Considering the variables
a, by, e, d,enf, 850, ki, O By, A vy, and 0, for [=1,2 as
real-valued constants and i = \/—_1 , this framework encom-
passes Egs. (1) and (2) that focus on the complex-valued
soliton profiles represented by the dependent variables
q(x, t) and r(x, t). These equations, set against the backdrop
of spatial and temporal dimensions denoted by x and 7, out-
line the linear temporal evolutions through their first terms.
Within this setup, a, coefficients are chromatic dispersions,
managing the spread of light in a spectrum, while b,, ¢,
d,;, and ¢, correspond to self-phase modulation, impacting
the light beam’s phase. The coefficients f;, g;, h;, and k; are
related to cross-phase modulation, indicating interactions
among multiple light waves. Additionally, Q,; and p, stand
for magneto-optic parameters and inter-modal dispersions
(IMD), critical in light propagation dynamics. The terms
A, are associated with preventing shock waves through
self-steepening (SS), while y; and 6, account for nonlinear
dispersion (ND), crucial in the phase velocity’s intensity-
dependent variation. This study also supplements its results
with those obtained through the unified auxiliary equation
method and the new mapping method, as discussed in ref-
erences [24] and [25], enriching the analysis with diverse
methodological perspectives.
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Next, insert (3) with (4) into Egs. (1) and (2), and then the
real parts are:

» .
ayy] —[o+ pik+ a kg, — k(4 + 91)‘1/12lerl -, + _wnl—l + _W;-l
1 1

oyt et + (i—‘z + 572' +hyyy + kly/22”>y/] =0,
(6)

and

b, -
aywl — [+ ok + a,k* 1y, — k(4 + 92)W22n+1 - O + =i W;:f—l
2

2

% + 5y + kzy/lz">l,/2 =0,
1 1

+d2W;+l +821//22n+l +(

@)
where’ = %. The imaginary parts are:
v+ 2ak + By + [2n+ DA, + 2ny, + 0, ly2"y] =0,
®
v+ 245k + Py + [2n + DAy + 20y, + 0,1y 3"y} = 0.
)]

The linearly independent principle is applied on Egs. (8)
and (9) to obtain:

v = —(2ak+p). (10)
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(2n+1D4; +2ny;+ 6, =0, (11)
where j =1, 2.

Let us set
¥, (&) = Oy, (), 12)

where O is a nonzero constant, such that U # 1. As a results
Egs. (6) and (7) reduce to

(Ag=c, +807,

A =b, +f07",
< 24
A3 = dl + hltjn,

\A4 = el +k162n - k(il + 01).

‘1111/12’1_11//{/ +(c; + 8,07 + (b +/O0y| — o+ pik+ ak* + lej]wf"

+H(d; + O + [(eg + kO — k(Ay + 0y

13)

=0,

a, Oy ! + (017 + ,0) + (0,0 + fLOW] — [0 + frk + a, k)T + Oyl

(14)

Hdy O + OW + [0+ + k0 — k(4 + 0)0% yi = 0.

1

Equations (13) and (14) have the same form under the fol-
lowing constraint conditions:

a, = a,0, (15)
-2n __ 1-2n

¢ +8 07" =07 +g0, (16)

b, +f,0" = b0 + £,0, (17)

o+ pik+a, k> + 0,0 =[w+ ok +ak’TO+Q,,  (18)
d, + h,O" = d,0"! + )0, (19)

() + K, 0% — k(4 + 6,) = &0 + kU — k(4, + 6,)02" L,

(20)
From (18), the wave number w is given by
w = . 2D
0-1
Balancing y"~'y!" and y" in Eq. (13) gives N = i There-

fore, the new wave transformation

v (©) = [(O)]7, 22)

changes Eq. (13) to the following new nonlinear ordinary
differential equation:

na, pd” + (1 —nya, @ +n*(Ag + Ay + Ard? + Ay’ + Ayp*) =0,
(23)

where ¢({) is a new function of £, such that ¢({) > 0 for
n>0,and

Generalized (G' / G)-expansion

By balancing ¢¢" and ¢* in Eq. (23), one obtains N = 1.The
(G’ / G) expansion method [26-28] assumes the formal solu-
tion of Eq. (23) as:

— [<4(9)
() = A +A1[G@ ; (25)
and the function G({) satisfies the following Jacobi elliptic
equation:

G*() =R+ QG*(0) + PG*(0), (26)

where A, A;, R, Q and P are constants, with the condition
A, # 0. It is well-known that Eq. (26) gives many explicit
solutions in terms of Jacobi elliptic functions and Weier-
strass-elliptic functions [26-30] as the following tables:

By differentiating Eq. (25) and successively applying
Eq. (26), one can obtain the following derivatives:

4 2 4 4
92O = M20> - 2420( 2L ) +42(ZD) - 4ra2R

G(©) I\ 6©
vo-u(2)|() -]

27
By substituting (25) and (27) into Eq. (23) and collecting all
the coefficients of (%) , (=0, 1, 2, 3, 4) and setting

[€((9)
them equal to zero, we obtain the following algebraic

equations:
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4
2na1A? + (1 — myaj A + n? A4AT =0,

Q m

&)
)3 2na;ApA,
+n? (4A4A0A‘ + 8343 ) 0,

2

0 '5

(%
(%

0

”5 Q

On solving the algebraic equations (

) £= 20y AT0 = 2(1 = may 0AF + 1% (64,4242 + 334047 + 4042 ) =0,
) — 2nayAgQA; +n (4A4A3A] +303A24) + 2804041 + A4 ) 0,

(1 = may (A2Q2 —apA R) +n (A4A“ + 0343 + A4 + A A + A0> 0.

4
G'©
) - ()

Maple or Mathematica, we have the following result:

(n+1)(n2A, —2Qa,)
0~ 6n’A,

via the restrictions

-

bl

1 (n?-1)[16a7(9PR-0*)—n 2A2(n2A2+8Qal)]

A, =
07~ 36 At

54n°A,

3n2(n+1) ’

\/ 28,(n+2)*(nA,—2Qa; )
A3 = -

Table 1 The Jacobi elliptic
function solutions for Eq. (26)

@ Springer

\/(n+1)(n 2) (nZAZ 2Qa1)(n2Az+4Qal)
3 Al =

provided a;A, < 0 and A4 (n*A, —2Qa;) > 0
By substituting (28) into (25), the general exact solution of
Eq. (23) obtains as follows:

_ (n+1)(n2Az—2Qa1) _a (n+1) w:l
P() = V 6n2A, + V InZA4 [G(g) ) (30)

Table 2 The Weierstrass-elliptic function solutions §o(¢:g,,g;) for

d . . .
a,(n+1) Eq. (26), where g’ (C $.83) = MZ—?& is its derivative with
- respect to .
A, P! ¢
Case g g3 [€((9]
19 4(Q*-3PR) 40(-2Q°+9PR) | 0
3 27 ]-,(fﬂ(é';gz,gs) - g)
20 4(Q*-3PR) 40(-20Q?+9PR) 3R
3 27 3¢0(¢:82.83)-Q
21 2 | pr Q(36PR-0%) VR[65(8:82.8)+0]
12 216 3¢ (£:82:83)
22 * + PR 0(36PR-0%) 3’ (£:82.83)
12 216 VP [6p(¢38:.8:)+0]
23 20° 2 Q\/@ (C:82.83) 50?
9 54 =V o P R=22
360(¢322.83)+0 36P
Case P 1] R G(©)
1 m? —(z2+1) 1 sn(¢, 7)
2 2 —(1 2 1 _ o)
T (1+7%) cd(¢,7) = 325
3 —72 272 — 1 1-1? en(g, 1)
4 -1 272 2 -1 dn(¢, 7)
5 1-12 2-12 1 = 2D
T T se(€,7) = 155
6 —72(1 = 2 272 -1 1 — sn¢.7)
T ( T ) T sd(¢, ) e
7 1 1-2¢2 1 ns(¢, ) £ es(¢, 7)
4 2 4
8 1=z e 1 nc(¢,7) +sc(¢, 7)
1 2 4
9 2 =2 L ns(¢, 7) £ ds(¢, )
4 2 4
2 2 2
10 - -2 - V72 = 1sd(¢. 1) £ ed(C. 7)
11 | e 2-1 7sd(¢, 7) £nd(¢, 7)
g 2 4
12 74_2 22—2 ,4_2 de(¢,7) + V1 - 22ne(C, 7)
13 1 (1-272) 1 sc(¢, )dn(¢, 7)
14 7 (2 -2) 1 sd(¢, r)en(S, 7)
15 1 (2 +1) 1-272+ 74 es(¢, 7)dn(¢, 7)
16 P>0 Q <0 erzz 72Q 0
(2+1)’P Y ( _WC’T)
17 P<0 0>0 (=)o’ __© ( o )
2y V-Ema(Vamtr
18 P<0

0>0 2(2-1)e? I
(21’2—1)21’ _ﬁcn< (212 I)C T)
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Now, according to Tables 1 and 2. and the general formal
solution (30), we deduce the following set of optical solitons
of Egs. (1) and (2):

Case-1: If P=72, Q=—-(z>+1),R=1,0<7<1
and G(¢) = sn(¢, 7), we have the Jacobi elliptic function
solutions

_ (n+1)(n2 Ay +2a,(2+1))
q(-X, t) _{ \/ 6n2A4
| 3D

4o [ @D (oo ) | i(—kerarto,)
n2A, sn(¢,7) ’

r(x, 1) =0q(x, 1), (32)

2 2
provided “2224 T+l

In particular, if 7 — 1, then Eqgs. (1) and (2) have the
straddled solitons

_ (n+1)(n*A,+4a))
q(x7 t) _{ 6n2A4

+ / al(n+1)S€Ch(§)CSCh(C)} l( kx+a)l+90)

(33)
r(x,t) =0q(x, t). (34)

Case-2: If P=72,Q0=—(1+7%),R=1,0<7<1
and G({) = cd(¢, r), we have the Jacobi elliptic function
solutions

_ (n+1)(n2A2+2al(l+7:2))
q(x’ [) _{ \/ 6n2A4
, (35)
_[_am+D ( (1=7*)sn¢.7) ) ' ei(—kx+wt+00)
A, \ dn(¢,0)%cd(¢,7) K

r(x, 1) =0q(x, 1), (36)

nZA2+2a1(1+12)

provided > 0.
4

Case-3: IfP=-72, 0=27>-1,R=1-7%,0<7< 1
and G(¢) = cn(¢, 7), we have the Jacobi elhptlc function
solutions

1 (37)

_ (n+1)(n2A2—2al(27:2—l))
q(-x’ [) _{ \/ 6112A4
_J_ae) (d@osnen ) LT (ko)
n2A, en(¢,7) ’

r(x, 1) =0q(x, 1), (38)

28,-2a, (22~ 1
85720221 )>0.

4
In particular, if 7 — 1, then Eqgs. (1) and (2) have the
dark solitons

_ (n+l)(n2A2—2¢tl)
q(x, 1) —{ \/ e,

provided

! (39)
\/mt nh (C)} t( kx+wt+90)
r(x, 1) =0q(x, 1), (40)
provided ——2— A’ 1Rl ),

Case-4: IfP——l 0=2-72, R=7>-1,0<7<1
and G(¢) = dn(¢, 7), we have the Jacobi elliptic function
solutions

1

_ (n+1)(n*5y-2a,(2-77))
q(x, 1) —{ \/ Sra,
_ @) (o) | i(—ktorta,)
n2A, dn(¢,7) ’

(41)
r(x, 1) =0q(x, 1), (42)

n?A,—2a,(2-7%)

> 0.

In particular, ;f 7 — 1, then Egs. (1) and (2) have the same
dark solitons (39) and (40).

Case-5: If P = ,0=2-72,R=1,0<7 < land
G(&) = sc(l, 1), we have the Jacobi elliptic function solutions

q(x, 1) ={ \/(”H)("ziiz_i‘:l@—rz))
! “43)

4o /@D ( dngo " ei(—kerorto,)
n?A, \ en(¢,7)sn(¢,7) ’

r(x,t) =0q(x, 1), (44)

provided

1-12

2Ay—2a,(2-72
A2 (27

4
In particular, if 7 — 1, then Egs. (1) and (2) have the sin-

gular solitons
; 45)

_ (n+1)(n*A,—2a)

q(x, 1) —{ \/ ~ora,
_a(ntl) ! i(—kx+wt+6))
+1/ 7, coth(g“)} e o),

r(x, 1) =0q(x, 1), (46)

provided

@ Springer
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provided === A2 —241 5 0.

Case-6: IfP——T (1-7%),0=27-1,R=1,0<7<1
and G({) = sd(¢, 7), we have the Jacobi elliptic function
solutions

q(x, 1) ={ \/("H)("ZA()zn—ZZ:] (272-1))
! 47)

+ [ a(+]) ( cn(¢,7) > } ! ei(—kx+wt+00)
n2A, dn(¢,7)sn(¢,7) ’

r(x, 1) =0q(x, 1), (48)

nzAz—Zal(Zrz—l)

> 0.
4
In particular, if z — 1, then Eqgs. (1) and (2) have the same
singular solitons (45) and (46).
Case-7: If P=1 0="2" R=10<z<1 and

G(¢) =ns(¢,7) = cs(¢, r), we have the Jacobi elliptic func-
tion solutions

_ (n+1)(n2A2—a](1—272))
q(x9 t) - { \/ 6n2A4

provided

1 (49
T / al(n+1)dS(C T)} l( kA+wt+90)
r(x, 1) =0q(x, 1), (50)
. n2A2—a|(1—212)
provided BT > 0.

In particular, if 7 — 1, then Egs. (1) and (2) have the sin-
gular solitons

_ / (n+1)(n2Az+al)
q(x9 t) _{ 6n2A4
1
Fi /—wcsch(éj)} ei(—kx+wt+00)’
n*A,

r(x, 1) =0q(x, 1), (52)

619

provided"zAAZJ > 0.
Case-8: If P = = = 1+212’ R=1=
G(§) = nc(¢, 7) £ sc(¢, 7), we have the Jacobi elliptic func-

tion solutions

_ (n+l)(n2A2—a1(l+rz))
q(x, t) _{ \/ 6}12A4

1 (53)

[ a1 " (=t
+ InzA de(¢, T)} el(Thrarety),

@ Springer

r(x, 1) =0q(x, 1), (54)

. n?Ay—a; (1+72
provided wayza(1+e)

> 0.
) 72 2-2 72
Case-9: If PZI’ Q=T, R:I’ 0<7<1 and

G(§) = ns(¢, 7) = ds(¢, 7), we have the Jacobi elliptic func-
tion solutions

q(x, 1) ={ \/ —("+1)("26A,§Z'(Tz_2))

! (55)
iy “‘("Z“cs(g T)}”ei(—kx+wt+90)’

r(x, 1) =0q(x, 1), (56)

2A - 2_y
n“A, al(r ) > 0.

4
In particular, if = — 1, then Egs. (1) and (2) have the same
singular solitons (51) and (52).
Case-10: If P = %, Q= Lz_z, R= 74—2,

G(¢) = V12 — 1sd(¢, 7) + cd(¢, T), we have the Jacobi ellip-
tic function solutions

_ (n+l)(n2A2—a1(Tz—2))
q(-x’ t) _{ \/ 6n2A4
1
. (57
+ _al(n+1)< Vz2-len(, 0)+(2=Dsn(¢,7) ) 57
Ay \dn(¢.0)(Ve2=Isn(l.o)+en(¢ )

% ei(—kx+cut+00)
b

provided

0<7<1 and

r(x, 1) =0q(x, 1), (58)

n’A,—a, (‘rz —2)

provided > 0.

4

Case-11: If P = ‘” ,R=

G() =7sd(¢,7) = nd(C ,T), We have the Jacobi elliptic func-
tion solutions

_ (n+1)(n2A2—al(l+‘rz))
qx, 1) —{ \/T

' (59)
iT\/W d(g )} l( kx+wt+90)
r(x, 1) =0q(x, 1), (60)
provided hyma (1477 > 0.
4
Case-12: If P=2, 0="2 R=2,0<7<1 and

G(¢) =dc(¢,7) = V1 = 2nc(¢, 1), we have the Jacobi ellip-
tic function solutions
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q(x,r>={\/w

Ny se(¢.o)((F=1)FVI=e dn(¢.0) ) "
Ay V1-72xdn(¢,7)

% ei(—kx+wt+00)
b

(61)
r(x, 1) =0q(x, 1), (62)

n’A,—a, (‘rz —2)

provided > 0.
4

Case-13:1fP =1, 0=2(1-27%), R=1,0< 7 < land
G({) = sc(¢, r)dn(¢, 7), we have the Jacobi elliptic function
solutions

_ (n+1)(n2A2—4a1(1—2r2))
q(x’ t) _{ \/ 6n2A4
1
IO G0N s (sn¢a-2)+1\ " 63)
n2A, sn(¢,r)en(¢,7)dn(¢,7)

x el(—kr+ar+6,)
2

r(x, 1) =0q(x, 1), (64)

2A,—4a,(1-272
wAy A (122)

In particular, i4fr — 1, then Egs. (1) and (2) have the same
straddled solitons (33) and (34).

Case-14:1fP =%, 0 =2(7>-2), R=1,0< 7 < land
G(¢) = sd(¢, 7)en(¢, ), we have the Jacobi elliptic function
solutions

_ (n+l)(n2A2—4a](12—2))
q(-X, [) _{ \/ 6n2A4
1
/- ay(n+1) ( sn(¢.0)*(22sn(¢.7)°=2)+1 " (65)
n2A, sn(¢,7)en(¢,7)dn(¢,7)

% ei(—kx+wt+00)

provided

r(x, 1) =0q(x, 1), (66)

2N, —4a, (122
il G )>0.

In particular, ff 7 — 1, then Egs. (1) and (2) have the same
straddled solitons (33) and (34).

Case-15:If P=1, 0=2(*+1), R=1-202+7*, 0<7< |
and G(&) = cs(¢, 7)dn(¢, ), we have the Jacobi elliptic func-
tion solutions

provided

1

_ (n+l)(n2A2—4al(‘rz+l))
q(-x’ t) _{ \/ 6n2A4
o2sn(,0)* -1

+ _a@ntl) ! el(—kxtor+8,)
n2A, \ sn(¢,7)en(,7)dn(¢,7) ’

(67)
r(x, 1) =0q(x, 1), (68)

n?A,—4a, (1'2+1) >0

In particular, if z — 1, then Egs. (1) and (2) have the strad-
dled solitons

qx, 1) ={ \/ —("H)gﬁ:_&l)
1/~ (sech(§esch(§) — 2 coth (£)) } ef(chrtortay),

(69)
r(x, 1) =0q(x, 1), (70)

provided

. 2A,-8
provided "Z—“l > 0.
4

16 _ 70
Case-16: If R =y

— __ 70
G = \/ (T2+1)2Psn(

elliptic function solutions

q(x,t) = {

0<0,P>0,0<r<1land

_(72_%1)6’ T), we have the Jacobi

(n+1)(n?Ay—2a,Q)
6n2A,

1
+ a,(n+1)Q C“( —TZ—QHC,T>dn( —%C,r) "
AN

x el(—kr+ar+6,)
2

(71)
r(x, 1) =0g(x, 1), (72)
provided rA2010 o ),
Ay

In particular, if 7 — 1, then Eqgs. (1) and (2) have the strad-
dled solitons

_ (n+1)(n?8,-24,0)
q(m)—{\/T
1
[ a0 10 0 0 ’
+ ‘2’12—A4<sech< —5C>csch< —EC>>}

% ei(—kx+wt+€0)’
(73)
r(x, 1) =0q(x, 1). (74)
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(-
(=-2)°P’

G = \/— (2_€Z)Pdn<\/(2_QTZ)C,T>, we have the Jacobi

elliptic function solutions

_ / (n+1)(n2Az—2a]Q)
q(x9 t) _{ 6n2A4
_ | _a@no [ "
n?h,(2-7%)

X ei(—kx+wt+90)
k

Case-17: If R = 0>0,P<0,0<7<1 and

(Vo) >>}

(V)

(75)
r(x, 1) =0q(x, 1), (76)

nA2 2a,0 > 0.

In partlcular if 7 — 1, then Eqgs. (1) and (2) have the
dark solitons

_ (n+1)(n?5y—2a,Q)
q(x, z)—{\/T
] al(n+1)Q tanh( \/_C)} ei(—kerortty).

17
r(x,t) =0q(x, t). (78)

provided

Case-18: IfR_’((Tz‘l))Q 0>0,P<0,0<7<1and

G({) = 4 /—(2:2_Q1)Pcn< (zrz—l)é”T)’ we have the Jacobi

elliptic function solutions

_ (n+1)(n?Ay=2a, Q)
q(x, 1) —{ Ty y—

_]_ aj(n+1)Q
n2A4(212—1)

« el(—kxtar+6))

d"< 202 1§T>sn< 22 P > ' (79
cn( %g;)

r(x, 1) =0q(x, 1), (80)

24,-2
provided M > 0.

In part1cular if 7 — 1, then Egs. (1) and (2) have the
same dark solitons (77) and (78).
2 _ _ 2
Case-19: If g, = HQ3PR) _ 40(-20°49PR)

3 > 63 27
G = \/1% (@(C,gz,&) Q) we have the Weierstrass-

elliptic function solutions

and

@ Springer

_ (n+l)(n2A2—2alQ)
q(x. 1) _{ \ oA,
1
+ /_al(n+1) %' (£:82.83) ’ ei(—kx+a)l+90)
n2A, 2(@({282,83)—%)

(81)
r(x, 1) =0q(x, 1), (82)
provided M > 0.
2 _ —20)2
Case-20: If g, = 4 33PR), 5= sl 2§7+9PR) and

_ 3R
G(C) - 3@((:82,83)—Q’

function solutions

_ (n+1)(n*Ay—2a,Q)
q(x, 1) —{ \/ — eva,

we have the Weierstrass-elliptic

1

+ _a(n+l) ( —3p'(£:82:83) ) ;ei(—kx+wt+90)

nhA, \ 2(39(¢:82.83)—0) ’
(83)
r(x, 1) =0q(x, 1), (84)

provided M > 0.
4
2 0(36PR-0?
Casc-‘:-/-_Zl: If g = % +PR, g3 = % and
_ R[6@(C§82v83)+Q] . ATl

G¢) = T Cae) we have the Weierstrass-elliptic

function solutions

G 1)(n2A, —24,0)
qle.1) = 6n’A,

_a o+
nZAy

3
2400 (L3828 ) (69(C322.23)+0) (864@(4’,5,72, g3)
+ 14409 (¢80, 23)° — 6(12PR + 0°)90(C32 2

_144@/(5%’2’83) — 12PQOR — Q3>}” i(— kx+wt+90)

(85)

r(x, 1) ZUQ(X» 1), (86)
provided “2224€ g,

—02
Case-22: If g, = ‘12_; +PR, g5 = Q(36;R6 ) and
3 (£:82.83) . .
G({) = ————=>2— we have the Weierstrass-elliptic
© VP [69(¢:2,.83)+0] p

function solutions
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| [+ D(n2A; - 24,0)
q(x’ t) - 6}12A4

ay (n+l)
n2Ay

3
+ 249" (£382.83)(69(8:82.83)+0) (864@(2:;672’ g3)
+14409(¢:85.85)" — 6(12PR + 0*) @ (L85, 85

—144¢' (C?gzs 83)2 — 12POR — Q3> };ei(—k)(+wt+90),

87
r(x, 1) =0q(x, 1), (88)
provided'ﬂzﬂ > 0.
4 202 3 502
Case-23: If g, = g,g3=§2—4,R=36% and

GC) = 0/~ 52 0(Li8285)
- 3W(§;g2,83)+Q
function solutions

_ (n+1)(n*A,—24,Q)
q(x, 1) —{ T era

1
+ _al(n+l) < Q@/(Qé‘z’gz) ) " ei(—kx+wt+(7‘0)
28y \ 9(¢:22.83) B9(£:82.83)+0) ’

, we have the Weierstrass-elliptic

(89)
r(x, 1) =0q(x, 1), (90)
provided 'M;z# > 0.
=84

Remark-1: All the results obtained in this article satisfy
Eq. (23) under the given constraints outlined in (29).

Remark-2: The above solutions (31)—(90) are new and not
found in [24, 25] or elsewhere.

Conclusions

This paper recovered a complete spectrum of optical solitons
propagating through magneto-optic waveguides that comes
with Kudryashov’s form of self-phase modulation structure.
The integration scheme is the age-old version of the then-
popular, although not robust, G’ /G-expansion scheme. The
recovered results are a complete spectrum of optical solitons
that emerged through a couple of intermediary functions.
These are the Jacobi’s elliptic functions and the Weierstrass’
elliptic functions. The soliton solutions came with parameter
constraints that are also presented in the entire paper. It is
not out of place to point out that the adopted integration
scheme fails to recover soliton radiation. Thus the integra-
tion algorithm carries a gigantic loophole. Therefore, the
results of this manuscript are indeed technically incorrect
with no soliton radiation components in them. In future,

this will be rectified with the implementation of the inverse
scattering transform [36—39] or so. This work is therefore
an eye-opener !!!
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