
 

       Review Of ReseaRch 
impact factOR : 5.7631(Uif)             UGc appROved JOURnal nO. 48514 issn: 2249-894X 

 
vOlUme - 8 | issUe - 5 | feBRUaRY - 2019 

 

__________________________________________________________________________________________________________________________ 

________________________________________________________________________________________ 
Journal for all Subjects : www.lbp.world 

1 
 

 
 

VARIOUS EXPANSION METHODS FOR FEW FRACTIONAL  
DIFFERENTIALS AS SOLUTION 

 
 
 

Madhuri N. Gadsing 
Department of Mathematics, 

 Jawahar Arts, Science and Commerce College, Anadur, District Osmanabad. 
 

 
ABSTRACT :  
In this paper, we formulate exact solutions of some nonlinear 
space time fractional differential equations generated by 
mathematical physics and modified Reimann Liouville in applied 
mathematics; that is, the fractional modified Benjamin Bona 
Mahony (MBBM) and the Kawahara equation. 
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INTRODUCTION : 

Fractional calculus has been used for the physical and engineering science models. Fractional 
differential equations (FDEs) are considered as models of physical systems. We introduce the space-time 
fractional MBBM equation (Equation 1, 2, 3). 

 
௧ܦ

ఈݑ + ௧ܦ
ఈݑ − ௫ܦଶݑݒ

ఈݑ + ௫ܦ
ଷఈݑ = 0        1 

 
Where ݑ is a nonzero positive constant, we also consider the time fraction mode nonlinear shear 

defined in equation 4 
 
௧ܦ

ఈ + ݔݑଶݑ  + ௫௫ݑ݌ + ௫௫ݑݍ  = 0        2 
 
 Where ߙ  is the parameter for the order of the fractional time derivative, and 0 <1 ≥ ߙ: the 

modified Riemann-Liouville order ߙ derivative of the Jumaries defined in equation 5 
 

The 
ᇲࡳ

ࡳ
 expansion method for FDE’s 

We are considering the following types of common nonlinear fractional differential equations 
(FDEs)… 

 

ቀݑ, ௧ܦ
ఈݑ, ௧ܦ

ఉݑ, ௧ܦ
ఈܦ௧

ఈݑ, ௧ܦ
ఈܦ௫

ఉݑ, ௫ܦ
ఉܦ௫

ఉݑ, … … . . ቁ = 0,      0 < ,ߙ ߚ < 1   3 

 
Where ݑ = ,ݔ) ݑ  …is an undefined function, following is the traveling wave variable (ݐ
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,ݔ)ݑ (ݐ = ,(ߞ) ܷ ߞ =  ்௫ഁ

୻(ଵାఉ)
+  ௖௧ഀ

୻(ଵାఈ)
       4 

 
Where Γ is an nonzero arbitrary constants, with using chain rule…. 
 

௧ܦ
ఈݑ = ௨ߪ 

ᇱ ௗ௎
ௗ఍

௧ܦ
ఈߞ, ௫ܦ

ఈݑ = ௫ߪ 
ᇱ ௗ௎

ௗ఍
௫ܦ

ఙ5       ߞ 

 
Where,  
௨ߪ

ᇱ and ߪ௫
ᇱ  are denote as sigma tables following equation 7, we can take it deprived of defeat of 

overview, 
 
ܳ(ܷ, ܷᇱ , ܷᇱᇱ, ܷᇱᇱᇱ, … . . ) = 0         6 
 
Where the principal denotes this derivation of ζ Suppose that the solution of equation 9can be 

expressed by most 
ᇲࡳ

ࡳ
  as follows in equation 8,9. 

 

(ߞ)ݑ =  ∑ ܽ௜
௠
௜ୀ଴ ቀீᇲ

ீ
ቁ

௜
, ܽ௠ ≠ 0        7 

 
Where, 
ܽ௜ (݅ = 0, 1 … … , ݉) are constants, while G(ζ) satisfies following second order 
 
(ߦ)ᇱᇱܩ + (ߦ)ᇱܩߣ  + (ߦ)ܩߤ  = 0       8 
 
With λ and μ are stable. The positive integer m can be determined by the uniform equilibrium 

principle in equation 6 by substituting equation 7 into equation 6, and equation 8 forcing all the orders 
together. Subsequently, if every sub-angle of the polynomial is reduced to zero, we get a set of algebraic 
equations for ai(݅ = 0, 1, … ݉), and λ, μ, Γ solving these equations; you can find various exact solutions of 
equation (3). 

 
Algorithm expansion method of (ࡳᇱ/ ࡳ, ૚ / ࡳ) 

We use linear ordinary differential equation for the second order…. 
 
(ߦ)ᇱᇱܩ + (ߦ)ܩߣ  =  9         ߤ 
 
We choose 
 
∅ = ,ܩ / ᇱܩ  = ߴ  10        ܩ / 1
 
For simplicity of after equation of 9 and 10 we gives….. 
The details of ordinary differential equation 9 we conclude the following three cases 
Case 1 if λ < 0, the simple solution of ordinary differential equation 9 will be read 
 
(ߦ)ܩ = ൯ߦߣ−ℎ൫ඥ݊݅ݏଵܣ + ൯ߦߣ−ℎ൫ඥݏ݋ܿ ଶܣ  + ఓ

ఒ
      11 

 

߰ଶ =  ିఒ
ఒమఙ

൫ − ߰ߤ2 + ,൯ߣ  ߪ = ଵܣ 
ଶ − ଶܣ 

ଶ        12 
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Case 2 if λ > 0 the simple solution of ordinary differential equation 9 will be read 
 
(ߦ)ܩ = ଵܣ  sin൫ඥߦߣ൯ + ൯ߦߣ൫ඥݏ݋ଶܿܣ +  ఓ

ఒ
       13 

 
And corresponding relation will be… 
. 

߰ଶ =  ఒ
ఒమఙିఓమ (߶ଶ − ߮ߤ2 + ,(ߣ  ߪ = ଵܣ 

ଶ + ଶܣ
ଶ       14 

 
Case 3 if λ = 0, the simple solution of ordinary differential equation 9 will be read 
 
(ߦ)ܩ =  ௨

ଶ
ଶߦ ߦଵܣ + + ଶܣ          15 

 
And we have 
 

߰ଶ =  ଵ
஺భ

మିଶఓ஺మ
(߶ଵ −  16         (߰ߤ2

 
The arbitrary constant A1 and A2, Suppose the solution of ordinary differential equation is polynomial 

and can be expressed ߶ ܽ݊݀ ߰ in that form  
 
(ߦ)ݑ =  ∑ ܽ௜߶௜ே

௜ୀ଴ +  ∑ ܾ଴߶௜ିଵ߰ே
௜ୀଵ         17 

 
Where G = (ߦ)ܩ is the second solution linear ordinary differential equation 9, ܽ௜ , ௜ܾ(݅ = 1, … . ܰ), λ 

and  μ are constant and positive integers N can be balanced by the principle in ordinary differential equation 
6. Employed in equation 18, using equation 6, using 11, and 13  the left of equation 6 can be expressed as a 
polynomial, and where the degree is not greater than;, the system of algebraic equations Solve algebraic 
equations and substitute the values of i; we can obtain the travel wave solution expressed by the hyperbolic 
functions of Eq. (6). (18) Substitution in equation 6 with using equation 11 and equation 14  or equation 11 
and 16  we obtain the travel wave solution of equation 9 expressed by trigonometric and rational functions 
10 and 11. 

 
CONCLUSION: 

The methods (ܩᇱ / ܩ) ܽ݊݀ Extension Methods for Solving Nonlinear Fractional Partial Directional 
Equations These methods have their own advantages for nonlinear FDEs with fractional complex transforms: 
direct, concise, basic; And so it can also be applied to other FDEs where the uniformly balanced principle is 
Saint Ed. 
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