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Abstract: Without four-wave mixing terms in birefringent fibers, the extended trial function 
scheme was used to obtain optical soliton solutions for the coupled system corresponding to the 
Gerdjikov-Ivanov equation. The procedure reveals singular soliton solutions, bright soliton 
solutions, and highly important solutions in terms of Jacobi’s elliptic function. And in the limiting 
case of the modulus of ellipticity, singular and singular-periodic soliton solutions, along with their 
respective existence criteria.  
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INTRODUCTION 

The Gerdjikov-Ivanov (GI) model without 
four-wave mixing terms (FWM) is one of the 
varieties of models that study the dynamics of 
optical soliton propagation for transmission 
technology, the transcontinental and 
transoceanic distances, optical fibers, data 
transmission, and the telecommunications 
industry. This model has been studied for 
polarization-preserving fibers along with 
strategic algorithms such as modified simple 
equation scheme, the csch method, the 
extended tanh − coth method, 𝐺′

𝐺2
-expansion 

method, sine-cosine method, trial, and the 
extended trial equation method, trial equation 
integration architecture, extended 
Kudryashov’s method, and the exp(−(𝜙))-
expansion method (Arshed, 2018; Arshed et al., 
2018; Biswas, Ekici, Sonmezoglu, Majid, et al., 
2018; Biswas, Ekici, Sonmezoglu, Triki, et al., 
2018; Biswas, Yildirim, Yasar, Triki, et al., 
2018a, 2018b; Biswas, Yıldırım, et al., 2018; 
Ekici et al.,2017; Jawad et al.,2018; Kadkhoda, 
N.; Jafari, 2016; Yildirim, 2019d, 2019a, 
2019b, 2019c) and the extended simplest 

equation method (Hassan & Altwaty, 2020). 
Although there are many advancements, the 
solitons were taken into account only along one 
model component. The extended trial function 
scheme has been applied to the coupled GI 
model without FWM given in two-component 
forms in birefringent fibers which gives rise to 
improving the model further. The strategy of 
the method reveals singular and bright soliton 
solutions. Furthermore, highly important 
solutions in terms of Jacobi’s elliptic function, 
and in the limiting case of the modulus of 
ellipticity, singular and singular-periodic 
soliton solutions have been gained and listed 
with their respective existence criteria. 

GOVERNING MODEL 

The (GI) equation (Arshed, 2018; Arshed et al., 
2018; Biswas, Ekici, Sonmezoglu, Majid, et al., 
2018; Biswas, Ekici, Sonmezoglu, Triki, et al., 
2018; Biswas, Yildirim, Yasar, Triki, et al., 
2018b, 2018a; Biswas, Yıldırım, et al., 2018; 
Jawad et al., 2018; Yildirim, 2019d, 2019b, 
2019c) is represented as  

𝑖 𝜓𝑡 + 𝑎 𝜓𝑥𝑥 + 𝑏 |𝜓|4 𝜓 + 𝑖 𝑐 𝜓2 𝜓𝑥∗ = 0              (1)  
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The first term is referred to as the temporal 
evolution of pulses when the existence of group 
velocity dispersion is supplied by the 
coefficient of 𝑎  in this quite important 
governing model. The complex-valued function 
𝜓(𝑥, 𝑡) is referred to as the wave profile. The 
coefficient of 𝑏 is named as the nonlinear term 
that signifies quintic nonlinearity. Once and for 
all the existence of a form of dispersive 
phenomenon is ensured with the coefficient of 
𝑐. 
The GI model without FWM in birefringent 
fibers (Yildirim, 2019) is described by 

𝑖𝜓𝑡 + 𝑎1𝜓𝑥𝑥 + (𝑏1|𝜓|4 + 𝑐1|𝜓|2|𝜙|2 + 𝑑1|𝜙|4)𝜓 +
𝑖(𝛽1𝜓2 + 𝛾1𝜙2)𝜓𝑥∗ = 0,  
𝑖𝜙𝑡 + 𝑎2𝜙𝑥𝑥 + (𝑏2|𝜙|4 + 𝑐2|𝜙|2|𝜓|2 + 𝑑2|𝜓|4)𝜙 +
𝑖(𝛽2𝜙2 + 𝛾2𝜓2)𝜙𝑥∗ = 0.                                      (2)  

The coefficients of 𝑎𝑗  correspond to group 
velocity dispersion when the coefficients of 𝑏𝑗 
stem from self-phase modulation in this 
coupled GI system. Once and for all, the 
coefficients of 𝑐𝑗  as well as 𝑑𝑗  correspond to 
cross-phase modulation, whilst the coefficients 
of 𝛽𝑗, 𝛾𝑗  account for other forms of dispersive 
phenomenon along with 𝑗 = 1,2.  

MATHEMATICAL PRELIMINARIES 

The starting hypothesis for solving the 
considered coupled system is given by  
𝜓(𝑥, 𝑡) = 𝑤1(𝜁(𝑥, 𝑡))𝑒𝑖𝜃(𝑥,𝑡),                              (3) 
𝜙(𝑥, 𝑡) = 𝑤2(𝜁(𝑥, 𝑡))𝑒𝑖𝜃(𝑥,𝑡),                              (4) 
where 𝑤𝑗 represent the amplitude component of 
the soliton and 𝜃𝑗  for 𝑗 = 1,2  is the phase 
component of the soliton that is described as  
𝜁(𝑥, 𝑡) = 𝑘1𝑥 − 𝜈𝑡,                                          (5) 
𝜃(𝑥, 𝑡) = −𝑘2𝑥 + 𝜇𝑡 + 𝑘3.                                (6) 
Here, 𝜈 is the velocity of the soliton, 𝑘2 is the 
frequency of the solitons in each of the two 
components while 𝑤  is the soliton wave 
number and 𝑘3  is the phase constant. By 
putting (4) and (5) into (2) we get: 
−(𝜇 + 𝑎1𝑘22)𝑤1 + 𝑎1𝑘12𝑤1′′ + 𝑏1𝑤15 + 𝑐1𝑤13𝑤22 +
𝑑1𝑤1𝑤24 − 𝑘2𝛽1𝑤13 − 𝑘2𝛾1𝑤22𝑤1 + 𝑖(−𝜈 − 2𝑎1𝑘1𝑘2 +
𝑘1𝛽1𝑤12 + 𝑘1𝛾1𝑤22)𝑤1′ = 0,                                         (7) 

−(𝜇 + 𝑎2𝑘22)𝑤2 + 𝑎2𝑘12𝑤2′′ + 𝑏2𝑤25 + 𝑐2𝑤23𝑤12 +
𝑑2𝑤14𝑤2 − 𝑘2𝛽2𝑤23 − 𝑘2𝛾2𝑤12𝑤2 + 𝑖(−𝜈 − 2𝑎2𝑘1𝑘2 +
𝑘1𝛽2𝑤22 + 𝑘1𝛾2𝑤12)𝑤2′ = 0.                                 (8) 

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

−�𝜇 + 𝑎𝑗𝑘22�𝑤𝑗 + 𝑎𝑗𝑘12𝑤𝑗′′ + 𝑏𝑗𝑤𝑗5 + 𝑐𝑗𝑤𝑗3𝑤𝑙2 +
𝑑𝑗𝑤𝑗𝑤𝑙4 − 𝑘2𝛽𝑗𝑤𝑗3 − 𝑘2𝛾𝑗𝑤𝑙2𝑤𝑗 + 𝑖�−𝜈 − 2𝑎𝑗𝑘1𝑘2 +
𝑘1𝛽𝑗𝑤𝑗2 + 𝑘1𝛾𝑗𝑤𝑙2�𝑤𝑗′ = 0,                                         (9) 

where 𝑗 = 1,2  and 𝑙 = 3 − 𝑗 , using the 
balancing principle we get 𝑤𝑗 = 𝑤𝑙  

−�𝜇 + 𝑎𝑗𝑘22�𝑤𝑗 + 𝑎𝑗𝑘12𝑤𝑗′′ + �𝑏𝑗 + 𝑐𝑗 + 𝑑𝑗�𝑤𝑗5 −
𝑘2�𝛽𝑗 + 𝛾𝑗�𝑤𝑗3 + 𝑖�−𝜈 − 2𝑎𝑗𝑘1𝑘2 + 𝑘1�𝛽𝑗 +
𝛾𝑗�𝑤𝑗2�𝑤𝑗′ = 0,                                                (10) 

Splitting into real and imaginary parts we get: 

−�𝜇 + 𝑎𝑗𝑘22�𝑤𝑗 + 𝑎𝑗𝑘12𝑤𝑗′′ + �𝑏𝑗 + 𝑐𝑗 + 𝑑𝑗�𝑤𝑗5 −
𝑘2�𝛽𝑗 + 𝛾𝑗�𝑤𝑗3 = 0,                                         (11) 
 −𝜈 − 2𝑎𝑗𝑘1𝑘2 + 𝑘1(𝛽𝑗 + 𝛾𝑗)𝑤𝑗2 = 0.                 (12) 

Equation (12)  presents the velocity of the 
soliton solution, balancing 𝑤′′  with 𝑤5  in 
equation (11) gives 𝑁 = 1

2
, 

since 𝑁  is not real, we set 𝑤𝑗 = �𝜑𝑗 . 
Substituting into (11)  and multiplying by 
4𝜑𝑗�𝜑𝑗 we get 
𝜎(1,𝑗)𝜑𝑗2 + 𝜎(2,𝑗)𝜑𝑗𝜑𝑗′′ + 𝜎(3,𝑗)(𝜑𝑗′)2 + 𝜎(4,𝑗)𝜑𝑗4 +
𝜎(5,𝑗)𝜑𝑗3 = 0,                                                 (13) 
 where 𝜎(1,𝑗) = −4(𝜇 + 𝑎𝑗𝑘22) ,𝜎(2,𝑗) = 2𝑎𝑗𝑘12 ,𝜎(3,𝑗) =
−𝑎𝑗𝑘12 , 𝜎(4,𝑗) = 4(𝑏𝑗 + 𝑐𝑗 + 𝑑𝑗) , 𝜎(5,𝑗) = −4𝑘2(𝛽𝑗 +
𝛾𝑗). 
 Balancing 𝜑𝑗𝜑𝑗′′ with 𝜑4 gives 𝑁 = 1 

EXTENDED TRIAL EQUATION 
SCHEME 

The traveling wave solution with extended trial 
function scheme is: 

𝜑𝑗 = ∑  𝑁
𝑖=0 𝐴𝑖,𝑗𝑢𝑖 ,    𝑗 = 1,2,                       (14)    

 where  
(𝑢′)2 = Γ(𝑢) = Θ(𝑢)

Υ(𝑢)
= ∑  𝜏

𝑖=0𝜆𝑖𝑢
𝑖

∑  𝜌
𝑖=0𝜒𝑖𝑢

𝑖,              (15) 
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where 𝜆𝑖 ,  𝜒𝑖 ,  𝐴𝑖,𝑗  are constants and 𝜆𝜏 ,  𝜒𝜌 ,  
𝐴𝑁,𝑗  are non-zero. Equation (15)  can be 
formulated as  
±(𝜁 − 𝜁0) = ∫  𝑑𝑢

�Γ(𝑢)
= ∫  �Υ(𝑢)

Θ(𝑢)
𝑑𝑢,                     (16) 

The balancing principle applied to (13) implies 
𝜏 = 𝜌 + 2𝑁 + 2,                              (17) 

Since 𝑁 = 1 and setting 𝜌 = 0 , we get 𝜏 = 4 
consequently, from (14) we have 

𝜑𝑗 = 𝐴0,𝑗 + 𝐴1,𝑗𝑢,                               (18) 
(𝜑𝑗′)2 =

(𝐴1,𝑗)2 ∑  4
𝑖=0 𝜆𝑖𝑢

𝑖

𝜒0
,                         (19) 

𝜑𝑗′′ =
(𝐴1,𝑗)∑  4

𝑖=0 𝑖𝜆𝑖𝑢
𝑖−1

2𝜒0
,                          (20) 

where 𝜆4 ≠ 0  and 𝜒0 ≠ 0 . Substituting Eqs. 
(18) − (20) into Eq. (13), we obtain a system 
of algebraic equations. Solving the system, we 
get 
𝜆0 = 𝜆0,  𝜆1 = 𝜆1,  𝐴0,𝑗 = 𝐴0,𝑗,  𝐴1,𝑗 = 𝐴1,𝑗,  𝜒0 = 𝜒0, 
𝜆2 =
𝐴0,𝑗

4 𝜒0�4𝑏𝑗−2+4𝑐𝑗+4𝑑𝑗�+2𝐴0,𝑗
3 𝑘2𝜒0�𝛽𝑗+𝛾𝑗�+𝐴1,𝑗𝑎𝑗𝑘1

2�𝐴0,𝑗𝜆1−𝐴1,𝑗𝜆0�

𝐴0,𝑗𝑎𝑗𝑘1
2  

, 𝜆3 =
6𝐴1,𝑗𝑘2𝜒0(𝛽𝑗+𝛾𝑗)−4𝐴0,𝑗𝐴1,𝑗𝜒0

3𝑎𝑗𝑘1
2 ,  𝜆4 = −

𝐴1,𝑗
2 𝜒0
3𝑎𝑗𝑘1

2 , 

𝜇 =
4𝐴0,𝑗

4 𝜒0(𝑏𝑗+𝑐𝑗+𝑑𝑗)−4𝐴0,𝑗
3 𝑘2𝜒0(𝛽𝑗+𝛾𝑗)+𝐴1,𝑗𝑎𝑗𝑘12(𝐴0,𝑗𝜆1−𝐴1,𝑗𝜆0)−4𝐴0,𝑗

2 𝑎𝑗𝑘22𝜒0
4𝐴0,𝑗

2 𝜒0

Substituting into (15) and (16), we get 
±(𝜁 − 𝜁0) = 𝑄 ∫  𝑑𝑢

�Γ(𝑢)
,                          (21) 

 where 𝑄 = �
𝜒0
𝜆4

,   Γ(𝑢) = ∑  4
𝑖=0

𝜆𝑖
𝜆4
𝑢𝑖. 

Therefore the traveling wave solutions to 
Eq.(2) are 

When Γ(𝑢) = (𝑢 − 𝜗1)4  
𝜓(𝑥, 𝑡) = �𝐴0,1 + 𝐴1,1𝜗1 ± 𝐴1,1𝑄

𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡−𝜁0
×

               𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),               (22) 
𝜙(𝑥, 𝑡) = �𝐴0,2 + 𝐴1,2𝜗1 ± 𝐴1,2𝑄

𝑘1𝑥−2𝑎2𝑘1𝑘2𝑡−𝜁0
×

               𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3).                                       (23)   
When Γ(𝑢) = (𝑢 − 𝜗1)3(𝑢 − 𝜗2), and 𝜗2 > 𝜗1  
𝜓(𝑥, 𝑡) = �𝐴0,1 + 𝐴1,1𝜗1 + 4𝐴1,1𝑄2(𝜗2−𝜗1)

4𝑄2−[(𝜗1−𝜗2)(𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡−𝜁0)]2 ×

𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),                                                        (24)  
𝜙(𝑥, 𝑡) = �𝐴0,2 + 𝐴1,2𝜗1 + 4𝐴1,2𝑄2(𝜗2−𝜗1)

4𝑄2−[(𝜗1−𝜗2)(𝑘1𝑥−2𝑎2𝑘1𝑘2𝑡−𝜁0)]2 ×

𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3)                                                   (25) 
When (𝑢 − 𝜗1)2(𝑢 − 𝜗2)2  

𝜓(𝑥, 𝑡) = �𝐴0,1 + 𝐴1,1𝜗𝐿 + (−1)𝐿+1𝐴1,1(𝜗1−𝜗2)

𝑒
(𝜗1−𝜗2)(𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡−𝜁0)

𝑄 −1
×

𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),                                                 (26) 

𝜙(𝑥, 𝑡) = �𝐴0,2 + 𝐴1,2𝜗𝐿 + (−1)𝐿+1𝐴1,2(𝜗1−𝜗2)

𝑒
(𝜗1−𝜗2)(𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡−𝜁0)

𝑄 −1
×

𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3).                                                 (27) 
where 𝐿 = 1,2.  
When Γ = (𝑢 − 𝜗1)2(𝑢 − 𝜗2)(𝑢 − 𝜗3),and 𝜗1 > 𝜗2 >
𝜗3  
𝜓(𝑥, 𝑡) = �𝐴0,1 + 𝐴1,1𝜗1 −

2𝐴1,1(𝜗1−𝜗2)(𝜗1−𝜗3)
R1

×

𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),                                                 (28) 

𝜙(𝑥, 𝑡) = �𝐴0,2 + 𝐴1,2𝜗1 −
2𝐴1,2(𝜗1−𝜗2)(𝜗1−𝜗3)

R1
×

𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3).                                                (29) 
Where R1 = 2𝜗1 − 𝜗2 − 𝜗3 + (𝜗3 − 𝜗2) ×

cosh ��𝑘1�(𝜗1−𝜗2)(𝜗1−𝜗3)�(𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡−𝜁0)
𝑄

�. 
When Γ = (𝑢 − 𝜗1)(𝑢 − 𝜗2)(𝑢 − 𝜗3)(𝑢 − 𝜗4) , and 
𝜗1 > 𝜗2 > 𝜗3 > 𝜗4  
𝜓(𝑥, 𝑡) = �𝐴0,1 + 𝐴1,1𝜗2 + 2𝐴1,1(𝜗1−𝜗2)(𝜗4−𝜗2)

R2
×

𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),                                                 (30) 

𝜙(𝑥, 𝑡) = �𝐴0,2 + 𝐴1,2𝜗2 + 2𝐴1,2(𝜗1−𝜗2)(𝜗4−𝜗2)
R2

×

𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),                                                 (31) 
Where  
𝑅2 = 𝜗4 − 𝜗2

+
(𝜗1 − 𝜗4)𝑠𝑛2 �±�(𝜗1 − 𝜗3)(𝜗2 − 𝜗4)�𝑘1𝑥 − 2𝑎1𝑘1𝑘2𝑡 − 𝜁0�,𝑚�

2𝑄
, 

 
and 𝑚2 = (𝜗2−𝜗3)(𝜗1−𝜗4)

(𝜗1−𝜗3)(𝜗2−𝜗4)
. 

Note that 𝜗𝑖 , 𝑖 = 1, . . . ,4   are the roots of 
Γ(𝑢) = 0. 
When 𝐴0,𝑗 = −𝐴1,𝑗𝜗1   and 𝜁0 = 0 ,  the 
solutions (22) − (31)   are reduced to the 
following plane wave solutions: 
𝜓(𝑥, 𝑡) = �± 𝐴1,1𝑄

𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡
× 𝑒𝑖�−𝑘2𝑥+𝜇𝑡+𝑘3�, (32) 

𝜙(𝑥, 𝑡) = �± 𝐴1,2𝑄
𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡

× 𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),            (33) 

𝜓(𝑥, 𝑡) =

� 4𝐴1,1𝑄2(𝜗2−𝜗1)
4𝑄2−[(𝜗1−𝜗2)(𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡)]2

×                   𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),    (34) 
𝜙(𝑥, 𝑡) =

� 4𝐴1,2𝑄2(𝜗2−𝜗1)
4𝑄2−[(𝜗1−𝜗2)(𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡)]2

×                𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),      (35) 
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singular soliton solutions: 
𝜓(𝑥, 𝑡) = �𝐴1,1(𝜗2−𝜗1)

2
(1 ∓ coth(𝑋)) × 𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),   (36) 

𝜙(𝑥, 𝑡) = �𝐴1,2(𝜗2−𝜗1)
2

(1 ∓ coth(𝑋)) × 𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),    (37)  
and bright soliton solutions: 

  
𝜓(𝑥, 𝑡) = � 𝐷

�𝐶+cosh(𝐵(𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡−𝜁0))
�× 𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),    (38) 

  
𝜙(𝑥, 𝑡) = � 𝐷

�𝐶+cosh(𝐵(𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡−𝜁0))
�× 𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),    (39) 

 where 𝐷 = �
2𝐴1,𝑗(𝜗1−𝜗2)(𝜗1−𝜗3)

(𝜗3−𝜗2)
, 𝐵 = �(𝜗1−𝜗2)(𝜗1−𝜗3)

𝑄
,  

𝐶 = 2𝜗1−𝜗2−𝜗3
𝜗3−𝜗2

,  𝑗 = 1,2. 
The amplitude of the soliton is given by 𝐷 
where the inverse width of the soliton is given 
by 𝐵 . The solitons will exist for 𝐴1,𝑗 < 0 . 
Furthermore, when 𝐴0,𝑗 = −𝐴1,𝑗  and 𝜁0 = 0 , 
Jacobi’s elliptic function solutions (30), (31) 
are written as: 

  
𝜓(𝑥, 𝑡) = � 𝐷1

�𝐶1+𝑠𝑛2(𝐵𝐿(𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡−𝜁0))
� ×

𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),                                                 (40) 

𝜙(𝑥, 𝑡) = � 𝐷1

�𝐶1+𝑠𝑛2�𝐵𝐿(𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡−𝜁0)�
� ×

𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),                                                 (41) 
 where𝐷1 = �

𝐴1,𝑗(𝜗1−𝜗2)(𝜗4−𝜗2)

(𝜗1−𝜗4)
, 

𝐵𝐿 = (−1)𝐿�(𝜗1−𝜗3)(𝜗2−𝜗4)
2𝑄

,  𝐶1 = 2𝜗4−𝜗2
𝜗1−𝜗4

, and 𝐿 = 1,2. 
Remark-1: When the modulus 𝑚 → 1 , the 
singular optical soliton solutions are obtained 
as:  
𝜓(𝑥, 𝑡) = � 𝐷1

�𝐶1+tanh2(𝐵𝐿(𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡−𝜁0))
� ×

𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),                                                (42) 
𝜙(𝑥, 𝑡) = � 𝐷1

�𝐶1+tanh2(𝐵𝐿(𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡−𝜁0))
� ×

𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),                                                (43) 
 where 𝜗3 = 𝜗4. 
Remark-2: When the modulus 𝑚 → 0 , 
singular-periodic solutions are obtained as: 
𝜓(𝑥, 𝑡) = � 𝐷1

�𝐶1+sin2(𝐵𝐿(𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡−𝜁0))
� ×

𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),                                              (44) 
𝜙(𝑥, 𝑡) = � 𝐷1

�𝐶1+sin2(𝐵𝐿(𝑘1𝑥−2𝑎1𝑘1𝑘2𝑡−𝜁0))
� ×

𝑒𝑖(−𝑘2𝑥+𝜇𝑡+𝑘3),                                              (45) 
 where 𝜗2 = 𝜗3.  
 

CONCLUSION 

The coupled system corresponding to the 
Gerdjikov-Ivanov equation, without FWM in 
birefringent fibers, was considered on account 
of acquiring optical soliton solutions. Bright 
soliton, and singular soliton solutions, were 
presented by the extended trial function 
scheme. Additional solutions, which are 
singular and singular-periodic soliton solutions, 
were obtained using the limiting of the 
modulus of ellipticity of the Jacobi elliptic 
function. Subsequently, by virtue of this paper, 
four-wave mixing terms (FWM) will be added 
to the model discussed in this article, and 
results will be reported accordingly. 
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متغیـرة زمنیـا  لاحلـول بصـریة  علـىللحصـول  اسـتخدمت طریقة الدالة التجریبیة الممتـدة ،رباعي الموجاتبدون تداخل : المستخلص
غایـة  سـاطعة، وحلـول فـيحلول بصـریة  مفردة،جراء یكشف حلول بصریة الإل لمعادلة جیردجیكوف ایفانوف. للنظام المزدوج المقاب

مفـردة  وحلـول بصـریة ،حلـول بصـریة مفـردة علـىنحصـل  الإهلیجیـة وفـي نهایـات الدالـة هلیجیـة،الإهمیة في صیغة دالة جاكوبي الأ
 ا.جنب مع معاییر وجوده إلىنبا دوریة ج

 
، طریقــة الدالــة ربــاعي الموجــاتالمــزدوج بــدون تــداخل  جیردجیكــوف ایفــانوفلیــاف ثنائیــة الانكســار، نمــوذج أ :الكلمــات المفتاحیــة

 التجریبیة الممتدة، حلول بصریة.

mailto:bader.masry@tu.edu.ly
https://doi.org/10.54172/mjsc.v36i1.23

