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Abstract In this study, we study the travelling wave solutions of the Modified 

Benjamin-Bona-Mahony Equation (MBBME) using the '( / ,1/ )G G G -expansion method (EM). 

The expansion method, along with an appropriate transformation, allows us to derive a set of 

explicit solutions for the MBBME in terms of rational, hyperbolic, and trigonometric 

functions. The travelling wave profiles that these solutions depict are observable in a variety 

of physical systems that the MBBME describes. The results obtained by this solution play 

important role in the mathematical physics. Moreover, the graphical analysis of '( / ,1/ )G G G -

EM are visualized in 2D and as well as 3D given in this work. 

Keywords: '( / ,1/ )G G G -expansion method; travelling wave solution; (1+1)-dimensional 

Modified Benjamin-Bona-Mahony Equation. 
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1. INTRODUCTION 

 

 

The (1+1)-dimensional Modified Benjamin-Bona-Mahony Equation (MBBME) is a 

nonlinear partial differential equation (NLPDE) that arises in the study of various physical 

phenomena, including water waves and plasma physics. Understanding the solutions of this 

equation is crucial for predicting and analyzing wave propagation in these systems. 

The soliton notion is used to propagate a large-scale kind of wave, and soliton types 

account for most solutions to nonlinear evaluation equations (NLEEs) [1, 2]. Various 

analytical techniques, optical solutions, breather waves, periodic waves, and soliton types of 

solutions, can be used to identify different types of NLEEs solutions [3, 4]. There are various 

methods available for solving NLPDEs, each with its own advantages and limitations. These 

methods include the Rieman-Hilbert method [5, 6], , the Lie symmetric analysis [7, 8], the 

auxiliary equation method [9,10], the Sine-Gordon expansion method (EM) [11, 12], the tan-

cot function method [13,14], the Sardar-subequation technique [15, 16], the first integral 

method for some accurate solutions of the KdV equations for the dimensions (2 + 1) and (3 + 

1), Ibrahim E. Inan et al. recently suggested the exp( ( )  )-EM [17], Perturbation 

methods[18], Homotopy Analysis Method (HAM) [19] and Adomian Decomposition Method 

(ADM) [20]. Furthermore, a small number of scientists have searched for an improved 

method that is more useful and efficient than any previous method. In order to get travelling 

wave solutions (TWSs) including parameters of the KdV equation, and the Hirota-Satsuma 
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equations, Wang et al. originally developed the '( / )G G -EM [21] in 2008.  Then '( / )G G -EM 

was used by Gao and Zhang in 2011 [22], and since then, it has been extensively applied in 

various scientific disciplines. 

The '( / )G G -EM is a powerful mathematical technique widely used to solve NLPDEs. 

The '( / )G G -EM provides a systematic approach to obtain exact solutions for a wide range of 

NLPDEs. It has been successfully applied in fields such as fluid dynamics, quantum 

mechanics, solid mechanics and mathematical biology, among others. 

As an extension of Wang et al.'s '( / )G G -EM, Li et al. initially presented the 
'( / ,1/ )G G G -EM [23] in 2010 for creating precise solutions to the Zakharov equation.  The 
'( / ,1/ )G G G -EM was also used by Zayed and Alurrfi in 2016 [24]. The '( / ,1/ )G G G -EM is an 

advanced mathematical technique that extends the capabilities of the traditional '( / )G G -EM in 

solving NLPDEs. This method introduces two auxiliary functions, '( / )G G  and (1/ )G , to 

provide a more versatile and powerful approach to finding exact solutions for a wide range of 

NLPDEs. Then, for analytical solutions, the '( / ,1/ )G G G -EM is applied to a variety of NPDEs 

[25], including the Gardner-KP equations [26] and the Phi-Four equation [27] and equations 

of the Boussinesq type [28]. 

Over the years, several mathematical methods have been employed to investigate the 

solutions of the MBBME. These methods range from exact analytical techniques to 

approximate numerical approaches. The TWSs [29], exact and explicit solutions of MBBME 

equation [30] was also found. Among the analytical methods, the '( / ,1/ )G G G -EM has gained 

significant attention due to its effectiveness in obtaining exact solutions for a wide range of 

NLPDEs. 

In this study, we focus on the '( / ,1/ )G G G -EM and apply it to the MBBME to explore 

its TWSs. The MBBM equation are given as: 

 
2 0,t xxx x xxu u u u u     (1.1) 

 

where   is constant. 

The '( / ,1/ )G G G -EM is a powerful mathematical technique that combines algebraic and 

analytical methods to construct exact solutions. It has been successfully applied to various 

NLEs, providing valuable insights into the behavior and characteristics of the underlying 

systems. 

By utilizing suitable transformations and the '( / ,1/ )G G G -EM, we derive explicit 

expressions for the TWSs of the MBBME. These solutions are presented in terms of 

hyperbolic functions, which are commonly observed in wave phenomena. The obtained 

solutions offer a comprehensive understanding of the wave propagation governed by the 

MBBME, allowing us to analyze the wave profiles and their dependence on the system 

parameters. 

This is how the remainder of the paper is structured. The two variables (G′/G,1/G)-EM 

is described in Section 2. We use this strategy to (1.1) in Section 3. conclusions are drawn in 

Section 4. 
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2. MAIN RESULTS 

 

 

We are going to discuss some (G′/G,1/G)-expansion method to find the travelling 

wave solutions of nonlinear (1+1)-DMBBME. 

 

 

2.1. DESCRIPTION OF THE (G′/G,1/G)-EXPANSION METHOD 

 

 

The double '( / ,1/ )G G G -EM for locating TWSs to NLEEs is described in this section. 

First of all, according to Li et al. (2010), the second-order linear ordinary differential equation 

(LODE) is presented as: 
''( ) ( )G G      (2.1) 

and let 
'G

G
  , 

1
,

G
   (2.2) 

 

then from (2.1) and (2.2), we obtain 

 
' 2        

'    
(2.3) 

 

Depending on the sign of the parameter  , there are three possible ways to express 

the solution to Eqn. (2.1). These examples come from the following: 

 

Case I. When 0  , the general solution of LODE (2.1) is available 

 

1 2( ) sinh( ) cosh( ) ,G E E


    


      (2.4) 

 

where the integration's constants are represented by 1E  and 2E . Considering 

 

2 2

2 2
( 2 ),


   

  


  


 (2.5) 

where 
2 2

1 2E E   . 

 

Case II. If  0   

1 2( ) sin( ) cos( ) ,G E E


    


    (2.6) 

 

where 1E  and 2E  are arbitrary constants. Considering 

 

2 2

2 2
( 2 ),


   

  
  


 (2.7) 

 

where 
2 2

1 2E E   . 
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Case III. If  0   
2

1 2( ) ,
2

G E E


      (2.8) 

 

where 1E  and 2E  are reel numbers. Considering 

 

2 2

2

1 2

( 2 ).
2E E


   


  


 (2.9) 

 

Next, we are primarily interested in solving the general nonlinear evolution problem 

using the double '( / ,1/ )G G G -EM. Suppose that ( , )u u x t  is an unknown function that 

depends on the 𝑥, 𝑦, and 𝑡 variables. We define the polynomial Q  in ( , )u x t  and its various 

order partial derivatives with nonlinear terms as follows: 

 

( , , , , , ,...) 0.t x tt xt xxQ u u u u u u   (2.10) 

 

The following procedures are used to solve equation (2.10): 

 

Step I. We use an initial transition in order to 

 

( , ) ( )u x t u  , ,x et    (2.11) 

 

where k  is the travelling wave's velocity. Equation (2.10) is transformed into an ordinary 

differential equation (ODE) for ( )u u  by equation (2.11) in the manner shown below. 

 
' ' 2 '' '' ''( , , , , , ,...) 0,Q u vu u v u vu u    (2.12) 

 

where Q  the polynomial which have the elements ( )u   and its derivatives are with respect to 

 . 

 

Step II. The solution to equation (2.12) is thus assumed to be stated as follows in terms of the 

polynomials ( )   and ( )  : 

 

1

0 1

( ) ,
m m

k k

k k

k k

u a b   

 

    (2.13) 

 

where equation (2.1) is satisfied by ( )G G  , and the constants ( 0,..., )ka k m , 

( 0,..., )kb k m , k ,  , and   are to be found later. We apply the homogeneous balancing 

approach to determine the value of m . 

 

Step III. After determining the value of m , we replace equation (2.12) with Eqn. (2.13) and, 

using Eqn. (2.3) with Eqn. (2.5) (as in instance 1), we convert Eqn. (2.12) into a polynomial 

of  
k  and 

k , where the degree is any integer and which are 1k   , 0 k n   and n . 

Consequently, a system of algebraic equations in the following cases can be obtained: 

( 0,..., )ia i m , ( 0,..., )kb k m , e ,   (𝜆 < 0),  , 
1E  and 

2E . 
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Step IV. We use the computer software program to quickly retrieve the solution to the 

algebraic Eqns. that we deduced in Step 3. We get values for ka , kb , e ,   (𝜆 < 0),  , 
1E  and  

2E , if there is a potential solution. We can now find the TWS for Eqn. (2.12) in terms of 

hyperbolic functions for case 1 by substituting these values into equation (2.13). The solution 

to the NLPDE in equation (2.10) is then obtained by reversing the variables that we used in 

equation (2.11). Similarly, steps 3 and 4 can be used to derive the TWSs of equation (2.12) 

(i.e., equation (2.12)) in terms of rational functions and trigonometric functions, respectively, 

in order to obtain solutions for the cases 2 and 3. 

 

 

2.2. APPLICATION OF SPECIAL EXPANSION METHOD ON (1+1) DIMENSIONAL 

MBBME 

 

 

In this section, accurate TWSs of nonlinear (1+1)-DMBBME are found by using the 

technique outlined in Section 2. As a result, we observe that the travelling wave variables 

x et   decrease to the subsequent ODE in (1.1): 

 
'' 33(1 ) 3 0.v u u u     (3.1) 

 

The 1m   is obtained by balancing between ''u  and 3u  in (3.1). After entering this 

balance figure into equation (2.13), that form the results is as follows: 

 

0 1 1( ) ,u a a b      (3.2) 

 

where the constants 0a , 1a  and 1b  are yet to be found. The following three situations are 

going to be discussed. 

 

Case I. For 0  :  

Using (2.3) and (2.5) and substituting (3.2) into (3.1) will result in a polynomial on the 

left side of (3.1) in   and  . When the coefficients of this polynomial are set to zero, an 

algebraic system of Eqns. in the following variables arises: 0a , 1a , 1b ,  , and e . These 

equations can be solved to obtain the following answers: 

 

3 :  
2

3 1 1
1 1 2 2

3
6 0,

a b
a a

 


  
   

  
 

2 :   
3

2 1
1 1 1 2 2

6 3 0,
b

b a b
 


  

  
  

 

2 :  
23 2

2 0 11 1
0 1 2 2 2 2 2 2 2

33 2
3 0,

( )

a bb b
a a

   


        
    

    
 

:  
2

1 1
0 1 1 1 2 2

6
6 9 0,

a b
a a b a

 
 

  
   


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:  
2 2

2 1 1
1 1 0 1 1 2 2

3
3 3 3 6 0,

a b
a ea a a a

 
 

  
    

  
 

:     
22 3 2 2 3 2

2 0 11 1 1
1 1 0 1 1 2 2 2 2 2 2 2 2 2

66 4
3 3 3 3 0,

( )

a bb b b
b eb a b b

       
 

           
       

     
 

0 :
2 22 3 3

3 0 11 1
0 0 0 2 2 2 2 2 2 2

33 2
3 3 0.

( )

a bb b
a ea a

   


        
     

  
 

 

We have the solutions, by solving the above algebraic equations, which are given 

below: 

 

Case I:  0 1 1

6
( , , , , ) (0,0, ,0,1 ).a a b e


 




  

 
 

Case II:  0 1 1

6
( , , , , ) (0, ,0,0,1 2 ).a a b e 


  

 
 

Case III:  0 1 1

3 3 1
( , , , , ) (0, , ,0, (2 )).

2 2 2
a a b e


 

 
   


 

 

By entering these values into equation (3.3) and using the cooperation of equations 

(2.2) and (2.4), we can find the TWSs to the NLMBBM equation (2.1) as follows: 

 

For Case I: That is; for  

0 1 1

6
( , , , , ) (0,0, ,0,1 )a a b e


 




    

we obtain the exact solution  

 

1 2

6 1
( ) ,

sinh( ) cosh( )
u

E E




    

 
        

 (3.4) 

 

where   is constant, 
2 2

1 2E E     and (1 )x t    . 

If 
1 0E   and 

2 0E   in Eqn.  (3.4), then we obtain the solitary wave solution (SWS) – 

Fig. 1 which is given by: 

 

6
( ) sec ( ).u h


  




    

(3.4) a 
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Figure 1(a). The 3D and Contour shape figures are respectively, when 1    and 2   in Eqn. (3.4)a.  

 
Figure 1(b). The 2D figure of Eqn. (3.4)a,  when 1   , 1t   and 2  . 

 

If  
1 0E   and 

2 0E   in Eqn.  (3.4), then we obtain the SWS – Fig. 2 which is defined by: 

6
( ) csch( ).u


  




    (3.4)b 

 

  
Figure 2(a). The 3D and Contour shape figures are respectively in Eqn. (3.4)b,  when 1    and 3  . 

 
Figure 2(b). The 2D figure of Eqn. (3.4)b,  when 1   , 1t   and 3  . 

 

 

For case II: That is; for 
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0 1 1

6
( , , , , ) (0, ,0,0,1 2 )a a b e 


    

we have the exact solution 

 

1 2

1 2

( cosh( ) sinh( ))6
( ) ,

sinh( ) cosh( )

E E
u

E E

    


    

    
       

 (3.5) 

 

where    be constant and (1 2 )x t    . 

If 
1 0E   and 

2 0E   in Eqn.  (3.5), then we obtain the TWS – Fig. 3 which is defined by: 

 

6
( ) tan ( ).u h


  




    (3.5)a 

 

  
Figure 3(a). The 3D and Contour shape figures are respectively of Eqn. (3.5)a, when  1    and 3  . 

 

 
Figure 3(b). The 2D figure of Eqn. (3.5)a,  when 1   , 1t   and 3  . 

 

 

If  
1 0E   and 

2 0E   in Eqn.  (3.5), then we get the SWS – Fig. 4 which is given as: 

 

6
( ) cot ( ).u h


  


  


 (3.5)b 
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Figure 4(a). The 3D and Contour shape figures are respectively of Eqn. (3.5)b,  when 1    and 2.   

 

 
Figure 4(b). The 2D figure of Eqn. (3.5)b,  when 1   , 1t   and 2  . 

 

For case III: That is for 

 

0 1 1

3 3 1
( , , , , ) (0, , ,0, (2 ))

2 2 2
a a b e


 

 
   


 

 

we have the exact solution 

 

1 2

1 2

1 2

( cosh( ) sinh( ))3
( )

2 sinh( ) cosh( )

3 1
,

2 sinh( ) cosh( )

E E
u

E E

E E

    


    



    

    
       

 
      

 (3.6) 

 

where   is constant, 
2 2

1 2E E     and 
1

(2 )
2

x t    . 

If 
1 0E   and 

2 0E   in Eqn.  (3.6), then we get the SWS – Fig. 5 which will be 

 

3 3
( ) tanh( ) sech( ).

2 2
u

 
    

 

 
      (3.6)a 
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Figure 5(a). The 3D and Contour shape figures are respectively of Eqn. (3.6)a,  when 1    and 2  . 

 
Figure 5(b). The 3D figure of Eqn. (3.6)a,  when 1   , 1t   and 2  . 

 

If  
1 0E   and 

2 0E   in Eqn.  (3.6), then we have the TWS – Fig. 6 which is defined by 

 

3 3
( ) coth( ) csch( ).

2 2
u

 
    

 

 
      (3.6)b 

 

  
Figure 6(a). The 3D and Contour shape figures are respectively of Eqn. (3.6)b,  when 1    and 3  . 

 
Figure 6(b). The 2D figure of Eqn. (3.6)b, when 1   , 1t   and 3  . 
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Case II. For 0  : 

Using (2.3) and (2.5) and substituting (3.2) into (3.1) will result in a polynomial on the 

left side of (3.1) in   and  . When the coefficients of this polynomial are set to zero, an 

algebraic system of Eqns. in the following variables arises: 0a , 1a , 1b ,  , and e . These 

Eqns. can be solved to obtain the following answers: 

 

3 :
2

3 1 1
1 1 2 2

3
6 0,

a b
a a

 


  
   

  
 

2 : 
3

2 1
1 1 1 2 2

6 3 0,
b

b a b
 


  

  
  

 

2 :
23 2

2 0 11 1
0 1 2 2 2 2 2 2 2

33 2
3 0,

( )

a bb b
a a

   


        
    

    
 

:
2

1 1
0 1 1 1 2 2

6
6 9 0,

a b
a a b a

 
 

  
   

  
 

:
2 2

2 1 1
1 1 0 1 1 2 2

3
3 3 3 6 0,

a b
a ka a a a

 
 

  
    

  
 

:
22 3 2 2 3 2

2 0 11 1 1
1 1 0 1 1 2 2 2 2 2 2 2 2 2

66 4
3 3 3 3 0,

( )

a bb b b
b eb a b b

       
 

           
       

     
 

0 :
2 22 3 3

3 0 11 1
0 0 0 2 2 2 2 2 2 2

33 2
3 3 0.

( )

a bb b
a ea a

   


        
     

    
 

We have the answers after solving the aforementioned algebraic equations: 

 

Case I: 
0 1 1

6
( , , , , ) (0,0, ,0,1 ).a a b e


 


    

Case II: 0 1 1

6
( , , , , ) (0, ,0,0,1 2 ).a a b e 


  

 
 

Case III: 0 1 1

3 3 1
( , , , , ) (0, , ,0, (2 )).

2 2 2
a a b e


 

 
   

 
 

We obtain the TW solutions of the NLMBBM equation (1.1) as follows by 

substituting these values into Eqn. (3.3), with collaboration of (2.2) and (2.6): 

For Case I: That is; for 

0 1 1

6
( , , , , ) (0,0, ,0,1 )a a b e


 


    

we obtain the exact solution 
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1 2

6 1
( ) ,

sin( ) cos( )
u

E E




    

 
     

 (3.7) 

 

where   is unknown parameter, 
2 2

1 2E E    and  (1 )x t    . 

If  
1 0E   and 

2 0E  , then we have the SWS – Fig. 7 of Eqn. (3.7) given by 

 

6
( ) sec( ).u


  


   (3.7)a 

 

  
Figure 7(a). The 3D and Contour shape figures are respectively of Eqn. (3.7)a , when 1   and 2  . 

 
Figure 7(b). The 2D figure of Eqn. (3.7)a , when 1  , 1t    and 2  . 

 

If  
1 0E   and 

2 0E  , then we have the SWS – Fig. 8 of Eqn. (3.7) given by 

 

6
( ) csc( ).u


  


   (3.7)b 

 

  
Figure 8(a). The 3D and Contour shape figures are respectively of Eqn. (3.7)b ,  when 1    and 2  . 
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Figure 8(b). The 2D figure of Eqn. (3.7)b ,  when 1  ,  1t   and 2  . 

 

For Case II: That is; for 

0 1 1

6
( , , , , ) (0, ,0,0,1 2 )a a b e 


    

we obtain the exact solution 

 

1 2

1 2

( cos( ) sin( ))6
( ) ,

sin( ) cos( )

E E
u

E E

    


    

 
     

 (3.8) 

 

where   is a unknown parameter and (1 2 )x t    . 

If 
1 0E   and 2 0E  , then we have the SWS – Fig. 9 of Eqn. (3.8) given by 

 

6
( ) tan( ).u


  


   (3.8)a 

 

  

Figure 9(a). The 3D and Contour shape figures are respectively of Eqn. (3.8)a ,  when 1    and 2  . 

 

Figure 9(b). The 2D figure of Eqn. (3.8)a , when 1  ,  1t   and 2  . 
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If  
1 0E   and 

2 0E  , then we have the SWS – Fig. 10 of Eqn. (3.8) defined by 

6
( ) cot( ).u


  


   (3.8)b 

 

  
Figure 10(a). The 3D and Contour shape figures are respectively of Eqn. (3.8)b ,  when 1    and 3 

. 

 
Figure 10(b). The 2D figure of Eqn. (3.8)b , when 1  , 1t    and 3  . 

 

Case III: That is for 

0 1 1

3 3 1
( , , , , ) (0, , ,0, (2 ))

2 2 2
a a b e


 

 
     

we have the exact solution 

 

1 2

1 2 1 2

( cos( ) sin( ))3 3 1
( ) ,

2 2sin( ) cos( ) sin( ) cos( )

E E
u

E E E E

     


        

   
            

 (3.9) 

 

where   is unknown parameter, 
2 2

1 2E E    and 
1

(2 )
2

x t    .  

If 
1 0E   and 

2 0E  , then we have the SWS – Fig. 11 of (3.9) defined by 

 

3 3
( ) tan( ) sec( ).

2 2
u

 
    

 
    (3.9)a 
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Figure 11(a). The 3D and Contour shape figures are respectively of Eqn. (3.9)a ,  when 1    and 

3.   

 
Figure 11(b). The 2D figure of Eqn. (3.9)a , when 1  , 1t   and 3  . 

 

If 
1 0E   and 

2 0E  , then we have the SWS of (3.9) is given by 

 

3 3
( ) cot( ) csc( ).

2 2
u

 
    

 
    (3.9)b 

 

  
Figure 12(a). The 3D and Contour shape figures are respectively of Eqn. (3.9)b,  when 1    and 2.   

 
Figure 12(b). The 2D figure of Eqn. (3.9)b ,  when 1  , 1t    and 2  . 
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 Case III: When 0  :  

Using (2.3) and (2.5) and substituting (3.2) into (3.1) will result in a polynomial on the 

left side of (3.1) in   and  . When the coefficients of this polynomial are set to zero, an 

algebraic system of Eqns. in the following variables arises: 0a , 1a , 1b ,  , and e . These 

Eqns. can be solved to obtain the following answers: 

 

3 :
2

3 1 1
1 1 2

1 2

3
6 0,

2

a b
a a

E E





   


 

 

2 : 
3

2 1
1 1 1 2

1 2

6 3 0,
2

b
b a b

E E





  


 

 

2 :
23

2 0 11 1
0 1 2 2 2 2

1 2 1 2 1 2

33 2
3 0,

2 ( 2 ) 2

a bb b
a a

E E E E E E

  


  
    

  
 

 

:  
2

1 1
0 1 1 1 2

1 2

6
6 9 0,

2

a b
a a b a

E E


 


   


 

 

:       
2

1 1 0 13 3 3 0,a ea a a  
 

 

:  

22 3 2
2 0 11 1

1 1 0 1 2 2 2 2

1 2 1 2 1 2

66 4
3 3 3 0,

2 ( 2 ) 2

a bb b
b eb a b

E E E E E E

   


  
     

  
 

0 :  
3

0 0 03 3 0.a ea a  
 

 

From the above algebraic Eqns., we get the solution 

 

Case I: 
2

1
0 1 1

6
( , , , , ) (0,0, , 0,1).

E
a a b e


 

 
 

Case II: 0 1 1

6
( , , , , ) (0, ,0,0,1).a a b e


 

 
 

Case III: 
2

1
0 1 1

33
( , , , , ) (0, , ,0,1).

2 2

E
a a b e

 
  

 
 

By inserting these values into Eqn. (3.3), with the help of Eqns. (2.2) and (2.8), we can 

derive the TWSs to the NLMBBM problem (1.1) in the following ways for each case: 

Now, we find the general solution of above three cases. 

For Case I: That is for 
2

1
0 1 1

6
( , , , , ) (0,0, , 0,1)

E
a a b e


   

we have the exact solution 
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2

1

1 2

6 1
( ) ,

E
u

E E


 

 
   

 

 (3.10) 

 

where   is unknown parameter and (1)x t   . 

For Case II: That is for 

0 1 1

6
( , , , , ) (0, ,0,0,1)a a b e


   

we have the exact solution 

 

1

1 2

6
( ) ,

E
u

E E


 

 
   

 

 (3.11) 

 

where   is unknown parameter and  (1)x t   . 

For Case III: That is for 
2

1
0 1 1

33
( , , , , ) (0, , ,0,1)

2 2

E
a a b e

 
    

we find the exact solution 

 
2

1 1

1 2 1 2

33 1
( ) ,

2 2

E E
u

E E E E


   

   
     

    

 (3.12) 

 

where   is constant and (1)x t   . 

 

 

3. CONCLUSIONS 
 

 

With the help of the '( / ,1/ )G G G -EM, the (1+1)-DMBBME (1.1) has been effectively 

solved. We derive the following SWSs [31, 32] as the two parameters 1E  and 
2E  take on 

peculiar values. The '( / ,1/ )G G G -EM is the '( / )G G -EM, when in both 0ib   in expansion 

(2.13) and 0   in (2.1). Verifying that the answers (3.5), (3.8), and (3.11) agree completely 

with the outcomes produced by the '( / )G G -EM is a simple process. 

Additionally, we can contrast alternative approaches, such the extended hyperbolic 

function method, with the '( / ,1/ )G G G -EM. In order to build the solutions for NLEEs, Riccati 

equations are selected as its subsidiary ODEs. It is important to highlight that, despite the fact 

that ' /G G   and 1/ G   also satisfy the projective Riccati equations (2.3) in this work, we 

make no use of the particular solutions provided by Eqn. (2.3). Rather, we generate the 

solutions of the NLEEs directly using the general solution of the second order LODE (2.1), 

which is widely known to researchers. As a result, the '( / ,1/ )G G G -EM has its own benefits, 

which are clear, simple, and straightforward.  This method has proven to be effective in 

finding analytical solutions for NLPDEs. By applying the '( / ,1/ )G G G -EM the solution to 

the (1+1)-DMBBME has been obtained, providing valuable insights into the behavior of the 

system.  The graph provides a visual representation of the relationship between the variables 

and helps to interpret the solution in a more intuitive manner. The graphical analysis enhances 

our comprehension of the MBBM equation's properties and facilitates its application in 
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various scientific and engineering domains. The results obtained through this method 

contribute to our understanding of the dynamics of the MBBME and its applications in 

various fields of science and engineering. 
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