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Abstract. This article presents an exact analysis solution for high order (2+1) dimensional differential equations by using 
efficient approach based on coupled method via LA-transform with decomposition method to overcome the computational 
difficulties. Convergence of series solution has been discussed with two illustrated examples, and the method has shown a 
high-precision, fast approach to solve non-linear (2+1) dimensional PDEs with initial conditions, there is no need any 
discretization of domain or assumption for a small parameter to be present in the problem. The steps of suggested method are 
easy implemented, high accuracy and a rapid convergence to the exact solution compared with other methods can be used to 
solve this type of PDEs. 
Keywords: (2+1) D-PDEs, ADM, LA-transform, Coupled Method, Convergence Analysis. 
 

INTRODUCTION 
         Partial differential equations (PDEs) have been use to described many important models in real life, such as 
contamination, heat, waves, contamination and reaction model [1-4]. So it is important to find their solution. As 
exact analytical solutions are only available in few cases, the construction of efficient approximate or numerical 
methods is essential [5]. In recent years, many authors have focused on solving non-linear PDEs using various 
methods such as HAM [6], VIM [7, 8], DTM [9], HPM [10-11], ADM [12-13], coupled method [14], semi 
analytic technique [15] and parallel processing technique [16]. Recently, modifications of efficient methods have 
been used in wider scope to solve different types of PDEs [17-19]. From these types is (2+1) dimensional 
differential equations ((2+1)D-PDEs). In 2001 Wazwaz and Gorguis [20] solved linear (2+1)D-PDEs by using 
ADM. Soufyane and Boulmaf [21] solved non-linear parabolic equation with variable physical coefficient in 
space and time and got analytical solution by using ADM.  Achouri and Omrani [22], get numerical solution of 
PDE of type damped generalized regularized long-wave equation (DGRLW) by using ADM.  Also, several 
numerical methods are used to find numerical solution of nonlinear (2+1)D-PDEs such as [23-24]. Many 
researchers find solitary wave soliton solutions for (2+1)D-PDEs for more details see [25-26]. Other researchers 
used new approach to get exact solutions of the generalized (2 + 1) D- PDEs for more details see [27-31]. In this 
article new combine of LA-transform with decomposition method is presented to solve (2+1)D-PDEs to get exact 
analytic solution. 
 

LA- Transformation [32] 
    In 2018 Jabber and Tawfiq defined LA- transformation for a function f(t) as follow: ݂(̅ݏ) = ॻ{݂(ݐ)} = ∫ ݁ି௧݂ ቀ௧௦ቁஶ଴  , ݐ݀
  Where (ݏ) is a real number, for those values of (ݏ) the improper integral converge. 
      This transformation has domain wider than in Laplace transform (LT) and has some interesting properties 
which make it rival to the Laplace Transform. Some of these properties are: 
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1. The domain of the LAT is wider than the domain of LT. This feature makes the LAT more widely used in     
problems.  
2. Depending on [32] the LAT has the duality with LT, therefore, the LAT can be solve all the problems which be    
   solved by LT 
3. In the t-domain, the unit step function was transformed to unity in the u-domain. 
4. In the t-domain, the differentiation and integration are equivalent to multiplication and division of the     
transformed function F(u) by u in the u-domain. 
5. By Linear property we have that for any constant a R, ॻ{ܽ} = ܽॻ{1} = ܽ, and hence,  ॻିଵ{ܽ} = ܽ, that is, 
we  
     don’t have any problem when we dealing with the constant term (the constant with respect to the parameter u). 
     For more details see [32]. 
  

Suggested Approach for Solving Nonlinear (2+1) D- Differential Equations 
        Here we suggest new approach based on combine LA-transform with ADM and denoted by LATDM. 
Firstly, we write the form of nonlinear (2+1)D-PDEs as: ݑ௧(ݔ, ,ݕ (ݐ = ,ݔ)݃ ,ݕ (ݐ + ܴ + ܰ                                     (1) 
Subject to initial condition: ݔ)ݑ, ,ݕ 0) = ,ݔ)݂  (ݕ
where  ܴ represent the linear operator part, ܰ represent the nonlinear operator part and g is inho-mogeneous 
source. 
The implemented of suggested approach is started by taking LA-transform (denoted by ॻ) on both sides of the 
equation (1), to get ॻ{ݑ௧(ݔ, ,ݕ {(ݐ = ॻ{݃(ݔ, ,ݕ {(ݐ + ॻ{ܴ + ܰ} 
Using the property of derivative for LA-transform, i.e.  
,ݔ)ݑ}௡ॻݏ  ,ݕ {(ݐ − ,ݕ,ݔ)௡݂ݏ 0) = ,ݔ)ݖ ,ݕ (ݏ + ॻ{ܴ + ܰ} 
So,  ॻ{ݔ)ݑ, ,ݕ {(ݐ = ,ݔ)ݓ ,ݕ (ݏ + ॻ{ܴ + ܰ}  
Then using the decomposition series for the linear part and for the nonlinear part the infinite series of Adomian 
polynomials will be used. Where  Adomian polynomialsܣ௠defined as: ܣ௠ = ଵ௠! ௗ೘ௗఒ೘ [ܰ(∑ ௜ஶ௜ୀ଴ݕ௜ߣ )]ఒୀ଴, ݉ = 0,1,2, …  .                                                    (2) 
 
So, using the linearity property of the LA- transform. Hence, the solution ݔ)ݑ, ,ݕ  are obtained easily by (ݐ
applying the inverse of LA- transform. Putting these components into the expansion given by: ݔ)ݑ, ,ݕ (ݐ = ෍ݑ௡(ݔ, , (ݐ = ଴ݑ + ଵݑ + ଶݑ + ⋯                (3) ஶ

௡ୀ଴  

We get required solution.  
Illustrative Problems 

    This section two examples has been presented to illustrate the efficiency and accuracy for suggested method. 

Example 1 (Kadomtsev-Petviashvili equation) [10] 

Consider the following 4th order nonlinear (2+1)D-Differential equation: 

௫௧ݑ               − ௫௫ݑݑ6 − ଶ(௫ݑ)6 + ௫௫௫௫ݑ + ௬௬ݑ3 = 0 , 

    With IC:  ݑ௫(ݔ, ,ݕ 0) = −ଵଶ ଶܿݏܿ ൬ଵଶ (x + y)൰ coth ൬ଵଶ (x + y)൰  
Take new transform to above equation ݏॻ{ݑ௫} − sݑ௫(x, y, 0) = ॻ൛6ݑݑ௫௫ + ଶ(௫ݑ)6 − ௫௫௫௫ݑ −  , ௬௬ൟݑ3
using the decomposition procedures and taking (ܶିଵ) ݑ௡௫ = ܶିଵ ൜ݑ௫(ݔ, ,ݕ 0) + ଵ௦ ܶ൛6ܣ௡ + ௡ܤ6 − ௡௫௫௫௫ݑ −   ௡௬௬ൟൠݑ3
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଴௫ݑ  = ିଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰   ݑ଴ = ଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y)൰  ݑଵ௫ = ܶିଵ ൜ଵ௦ ܶ൛6ܣ଴ + ଴ܤ6 − ଴௫௫௫௫ݑ − ଴௫௫ݑ  ଴௬௬ൟൠݑ3 = ଴௬௬ݑ = ଵସ ℎସܿݏܿ ൬ଵଶ (x + y)൰ + ଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰  ݑ଴௫௫௫ = ℎସܿݏܿ− ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ − ଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰   ݑ଴௫௫௫௫ = ଵଶ ℎ଺ܿݏܿ ൬ଵଶ (x + y)൰ + ଵଵସ ℎସܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ + ଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y)൰ ℎସݐ݋ܿ ൬ଵଶ (x + y)൰  
Calculate Adomian polynomials for nonlinear parts as follow: ܣ଴ = (଴ݑ)ܨ = ଴ܣ  ଴௫௫ݑ଴ݑ = ଵ଼ ℎ଺ܿݏܿ ൬ଵଶ (x + y)൰ + ଵସ ℎସܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰  ܤ଴ = ଶ(଴௫ݑ) = ଵସ ℎସܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰  
ଵ௫ݑ  = ݐ ቂଷସ ℎ଺ܿݏܿ ൬ଵଶ (x + y)൰ + ଷଶ ℎସܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ + ଷଶ ℎସܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ −ଵଶ ℎ଺ܿݏܿ ൬ଵଶ (x + y)൰ − ଵଵସ ℎସܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ − ଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y)൰ ℎସݐ݋ܿ ൬ଵଶ (x + y)൰ −ଷସ ℎସܿݏܿ ൬ଵଶ (x + y)൰ − ଷଶ ℎଶܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ቃ  
ଵ௫ݑ  = ݐ ቂଵସ ℎ଺ܿݏܿ ൬ଵଶ (x + y)൰ + ଵସ ℎସܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ − ଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y)൰ ℎସݐ݋ܿ ൬ଵଶ (x + y)൰ −ଷସ ℎସܿݏܿ ൬ଵଶ (x + y)൰ − ଷଶ ℎଶܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ቃ  
ଵ௫ݑ  = ݐ ቂଵସ ℎସܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ − ଵସ ℎସܿݏܿ ൬ଵଶ (x + y)൰ + ଵସ ℎସܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ −ଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ − ଵଶ ℎସܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ − ଷସ ℎସܿݏܿ ൬ଵଶ (x + y)൰ −ଷଶ ℎଶܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ቃ  
ଵ௫ݑ  = ቂ−ܿܿݏℎସ ൬ଵଶ (x + y)൰ − ℎଶܿݏ2ܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ቃ ଵ௫ݑ  ݐ = ݀ݐ ቆ2ܿܿݏℎଶ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ቇ , by integrate w.r.to ݔ  ⟹ ଵݑ   = ℎଶܿݏܿݐ2 ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰  ݑଵ௫ = ݐ ቂ−ܿܿݏℎସ ൬ଵଶ (x + y)൰ − ℎଶܿݏ2ܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ቃ  ݑଵ௫௫ = ௧ଶ ቂ4ܿܿݏℎସ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ + ℎସܿݏ4ܿ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ + ℎଶܿݏ4ܿ ൬ଵଶ (x +y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ቃ  ݑଵ௫௫௫ = ݐ2 ቆ−ܿܿݏℎ଺ ൬ଵଶ (x + y)൰ − ℎସܿݏ4ܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ቇ + ݐ ቆ−3ܿܿݏℎସ ൬ଵଶ (x +y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ − ℎଶܿݏ2ܿ ൬ଵଶ (x + y)൰ ℎସݐ݋ܿ ൬ଵଶ (x + y)൰ቇ    
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ଵ௫௫௫௫ݑ = ݐ ቆ6ܿܿݏℎ଺ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ − ℎ଺ܿݏ8ܿ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ + ℎସܿݏ16ܿ ൬ଵଶ (x +y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ቇ + ௧ଶ ቆ6ܿܿݏℎ଺ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ + ℎସܿݏ12ܿ ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ ℎସܿݏ8ܿ+ ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ + ℎଶܿݏ4ܿ ൬ଵଶ (x + y)൰ ℎହݐ݋ܿ ൬ଵଶ (x + y)൰ቇ  ݑଵ௫௫௫௫ = ℎ଺ܿݏܿݐ17 ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ + ℎସܿݏܿݐ26 ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ + ℎଶܿݏܿݐ2 ൬ଵଶ (x +y)൰ ℎହݐ݋ܿ ൬ଵଶ (x + y)൰    
ଶ௫ݑ  = ॻିଵ ൜ଵ௦ ॻ൛6ܣଵ + ଵܤ6 − ଵ௫௫௫௫ݑ − ଵܣ  ଵ௬௬ൟൠݑ3 = ቂ ௗௗఒ F(ݑ଴ + ଵܣ  ଵ)ቃఒୀ଴ݑߣ = ଵ௫௫ݑ଴ݑ + ଵܣ  ଴௫௫ݑଵݑ = ቆଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y)൰ቇ ቆ4ܿݏܿݐℎସ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ + ℎଶܿݏܿݐ2 ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ቇ +ቆ2ܿݏܿݐℎଶ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ቇ ቆଵସ ℎସܿݏܿ ൬ଵଶ (x + y)൰ + ଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ቇ  ܣଵ = ହଶ ℎ଺ܿݏܿݐ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ + ℎସܿݏܿݐ2 ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰  
ଵܤ  = ቂ ௗௗఒ F(ݑ଴ + ଵܤ   ଵ)ቃఒୀ଴ݑߣ = ௗௗఒ ଴ݑ)) + ଵܤ  ଵ)௫)ଶݑߣ = ଵܤ  ଵ௫ݑ଴௫ݑ2 = ℎ଺ܿݏܿݐ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ + ℎସܿݏܿݐ2 ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰  
ଶ௫ݑ  = ॻିଵ ቊ ଵ௦మ ቄ15ܿܿݏℎ଺ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ + ℎସܿݏ12ܿ ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ + ℎ଺ܿݏ6ܿ ൬ଵଶ (x +y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ + ℎସܿݏ12ܿ ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ − ℎ଺ܿݏ17ܿ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ ℎସܿݏ26ܿ− ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ − ℎଶܿݏ2ܿ ൬ଵଶ (x + y)൰ ℎହݐ݋ܿ ൬ଵଶ (x + y)൰ − ℎସܿݏ12ܿ ൬ଵଶ (x +y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ − ℎଶܿݏ6ܿ ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ቅቋ  ݑଶ௫ = ௧మଶ! ቂ4ܿܿݏℎ଺ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ − ℎସܿݏ2ܿ ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ − ℎଶܿݏ2ܿ ൬ଵଶ (x +y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ − ℎସܿݏ2ܿ ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ − ℎସܿݏ12ܿ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ ℎଶܿݏ6ܿ− ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ቃ   ݑଶ௫ = ௧మଶ! ቂ−16ܿܿݏℎସ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ − ℎଶܿݏ8ܿ ൬ଵଶ (x + y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ቃ  
ଶ௫ݑ  = ௧మଶ! ቈ−8ܿܿݏℎସ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ − 8ቆܿܿݏℎସ ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ + ℎଶܿݏܿ ൬ଵଶ (x +y)൰ ℎଷݐ݋ܿ ൬ଵଶ (x + y)൰ቇ቉   
ଶݑ  = ௧మଶ! ቂ4ܿܿݏℎସ ൬ଵଶ (x + y)൰ + ℎଶܿݏ8ܿ ൬ଵଶ (x + y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ቃ  
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and so on  ݑ = ෍ݑ௡ஶ
௡ୀ଴ = ଴ݑ + ଴ݑ + ଴ݑ + ⋯ 

ݑ = ଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y)൰ + ℎଶܿݏܿݐ2 ൬ଵଶ (x + y)൰ ℎݐ݋ܿ ൬ଵଶ (x + y)൰ + ௧మଶ! ቆ4ܿܿݏℎସ ൬ଵଶ (x + y)൰ + ℎଶܿݏ8ܿ ൬ଵଶ (x +y)൰ ℎଶݐ݋ܿ ൬ଵଶ (x + y)൰ቇ + ݑ  ⋯ = ቂଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y − 4t)൰ቃ௧ୀ଴ + ݐ ቈ డడ௧  ቆଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y − 4t)൰ቇ቉௧ୀ଴ + ௧మଶ! ቈ డమడ௧మ  ቆଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y −
4t)൰ቇ቉௧ୀ଴ + ⋯  

That is closed to the exact solution: ݑ = ଵଶ ℎଶܿݏܿ ൬ଵଶ (x + y − 4t)൰  
 

Example 2  (Boussinesq equations) [7] 

Consider the following 4th order nonlinear (2+1)D-Differential equation: 

௧௧ݑ    − ௫௫ݑ − ଵଶ ௫௫(ଶݑ) − ௬௬ݑ − ௫௫௫௫ݑ = 0 , 

 with ICs:  ݔ)ݑ, ,ݕ 0) = ℎଶܿ݁ݏ6 ൬ ଵ√ଶ ݔ) +    ൰(ݕ

,ݔ)௧ݑ   ,ݕ 0) = 24 ቀ ଵ√ଶቁ ℎଶܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎ݊ܽݐ ൬ ଵ√ଶ ݔ) +     ൰(ݕ
Take new transform of equation    ॻ{ݑ௧௧} = ॻ ቄݑ௫௫ + ଵଶ ௫௫(ଶݑ) + ௬௬ݑ + {ݑ}ଶॻݏ  ௫௫௫௫ቅݑ − ,ݔ)ݑଶݏ ,ݕ 0) − ,ݔ)௧ݑݏ ,ݕ 0) = ॻ ቄݑ௫௫ + ଵଶ ௫௫(ଶݑ) + ௬௬ݑ + {ݑ}௫௫௫௫ቅ  ॻݑ = ,ݔ)ݑ ,ݕ 0) + ଵ௦ ,ݔ)௧ݑ ,ݕ 0) + ଵ௦మ ॻ ቄݑ௫௫ + ଵଶ ௫௫(ଶݑ) + ௬௬ݑ + {ݑ}௫௫௫௫ቅ  ॻݑ = ℎଶܿ݁ݏ6 ൬ ଵ√ଶ ݔ) + ൰(ݕ + ଵ௦ 24 ቀ ଵ√ଶቁ ℎଶܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ + ଵ௦మ ॻ ቄݑ௫௫ + ଵଶ ௫௫(ଶݑ) + ௬௬ݑ   ௫௫௫௫ቅݑ+
By using decomposition procedure  ॻ{ݑ଴} = ℎଶܿ݁ݏ6 ൬ ଵ√ଶ ݔ) + ൰(ݕ + ଵ௦ 24 ቀ ଵ√ଶቁ ℎଶܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎ݊ܽݐ ൬ ଵ√ଶ ݔ) + ଴ݑ  ൰(ݕ = ॻିଵ ቄ6ܿ݁ݏℎଶ ൬ ଵ√ଶ ݔ) + ൰(ݕ + ଵ௦ 24 ቀ ଵ√ଶቁ ℎଶܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎ݊ܽݐ ൬ ଵ√ଶ ݔ) +   ൰ቅ(ݕ
଴ݑ  = ℎଶܿ݁ݏ6 ൬ ଵ√ଶ ݔ) + ൰(ݕ + ݐ24 ቀ ଵ√ଶቁ ℎଶܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎ݊ܽݐ ൬ ଵ√ଶ ݔ) +    ൰(ݕ

 ॻ{ݑ௡} = ଵ௦మ ॻ ቄݑ௡௫௫ + ଵଶ ௡ܣ + ௡௬௬ݑ + ௡ݑ  ௡௫௫௫௫ቅݑ = ॻିଵ ൜ ଵ௦మ ॻ ቄݑ௡௫௫ + ଵଶ ௡ܣ + ௡௬௬ݑ +  ௡௫௫௫௫ቅൠ , where An is Adomian polynomial defined as equation (2)ݑ
 A଴ = F(u଴) = (u଴ଶ)୶୶ = (2u଴u଴୶)୶ = 2u଴u଴୶୶ + 2(u଴୶)ଶ  u଴୶ = u଴୷ = ିଵଶ√ଶ sechଶ ൬ ଵ√ଶ (x + y)൰ tanh ൬ ଵ√ଶ (x + y)൰ + 12tsechସ ൬ ଵ√ଶ (x + y)൰ − 24tsechଶ ൬ ଵ√ଶ (x +y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰  
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ܠܠ૙ܝ = ି૚૛√૛ ቀି૚√૛ቁ ቂܐ܋܍ܛ૝ ൬ ૚√૛ ܠ) + ൰(ܡ − ૛ܐ܋܍ܛ૛ ൬ ૚√૛ ܠ) + ൰(ܡ ૛ܐܖ܉ܜ ൬ ૚√૛ ܠ) + ൰ቃ(ܡ +ቂ૚૛(−૝) ቀ ૚√૛ቁ ૝ܐ܋܍ܛܜ ൬ ૚√૛ ܠ) + ൰(ܡ ܐܖ܉ܜ ൬ ૚√૛ ܠ) + ൰ቃ(ܡ − ૛૝ܜ ቀ ૚√૛ቁ ቂ૛ܐ܋܍ܛ૝ ൬ ૚√૛ ܠ) + ൰(ܡ ܐܖ܉ܜ ൬ ૚√૛ ܠ) + ൰(ܡ −૛ܐ܋܍ܛ૛ ൬ ૚√૛ ܠ) + ൰(ܡ ૜ܐܖ܉ܜ ൬ ૚√૛ ܠ) + ࢞࢞૙࢛   ൰ቃ(ܡ = −૟ࢎࢉࢋ࢙૝ ൬ ૚√૛ ࢞) + ൰(࢟ + ૚૛ࢎࢉࢋ࢙૛ ൬ ૚√૛ ࢞) + ൰(࢟ ૛ࢎ࢔ࢇ࢚ ൬ ૚√૛ ࢞) + ൰(࢟ − ૢ૟√૛ ૝ࢎࢉࢋ࢙࢚ ൬ ૚√૛ ࢞) ൰(࢟+ ൬ࢎ࢔ࢇ࢚ ૚√૛ ࢞) + ൰(࢟ + ૝ૡ√૛ ૛ࢎࢉࢋ࢙࢚ ൬ ૚√૛ ࢞) + ൰(࢟ ૜ࢎ࢔ࢇ࢚ ൬ ૚√૛ ࢞) + ࢞࢞࢞૙࢛  ൰(࢟ = ૛૝√૛ ૝ࢎࢉࢋ࢙ ൬ ૚√૛ ࢞) + ൰(࢟ ࢎ࢔ࢇ࢚ ൬ ૚√૛ ࢞) + ൰(࢟ + ૚૛√૛ ቂ૛ࢎࢉࢋ࢙૝ ൬ ૚√૛ ࢞) + ൰(࢟ ࢎ࢔ࢇ࢚ ൬ ૚√૛ ࢞) + ൰(࢟ −૛ࢎࢉࢋ࢙૛ ൬ ૚√૛ ࢞) + ൰(࢟ ૜ࢎ࢔ࢇ࢚ ൬ ૚√૛ ࢞) + ൰ቃ(࢟ − ૢ૟૛ ࢚ ቂࢎࢉࢋ࢙૟ ൬ ૚√૛ ࢞) + ൰(࢟ − ૝ࢎࢉࢋ࢙૝ ൬ ૚√૛ ࢞) + ൰(࢟ ૛ࢎ࢔ࢇ࢚ ൬ ૚√૛ ࢞) ൰ቃ(࢟+ + ૝ૡ૛ ࢚ ቂ૜ࢎࢉࢋ࢙૝ ൬ ૚√૛ ࢞) + ൰(࢟ ૛ࢎ࢔ࢇ࢚ ൬ ૚√૛ ࢞) + ൰(࢟ − ૛ࢎࢉࢋ࢙૛ ൬ ૚√૛ ࢞) + ൰(࢟ ૝ࢎ࢔ࢇ࢚ ൬ ૚√૛ ࢞) +      ൰ቃ(࢟
଴௫௫௫௫ݑ   = 12 ቂܿ݁ݏℎ଺ ൬ ଵ√ଶ ݔ) + ൰(ݕ − ℎସܿ݁ݏ4 ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଶ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰ቃ(ݕ + 12 ቂܿ݁ݏℎ଺ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎସܿ݁ݏ4− ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଶ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰ቃ(ݕ − 12 ቂ3ܿ݁ݏℎସ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଶ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ − ℎଶܿ݁ݏ2 ൬ ଵ√ଶ ݔ) ൰(ݕ+ ℎସ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰ቃ(ݕ − ସ଼√ଶ ݐ ቂ−6ܿ݁ݏℎ଺ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰ቃ(ݕ + ସ଼(ସ)√ଶ ݐ ቂ2ܿ݁ݏℎ଺ ൬ ଵ√ଶ ݔ) ൰(ݕ+ ℎ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ − ℎସܿ݁ݏ4 ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଷ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰ቃ(ݕ + ଶସ(ଷ)√ଶ ݐ ቂ2ܿ݁ݏℎ଺ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎ݊ܽݐ ൬ ଵ√ଶ ݔ) ൰(ݕ+ − ℎସܿ݁ݏ4 ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଷ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰ቃ(ݕ − ସ଼√ଶ ݐ ቂ4ܿ݁ݏℎସ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଷ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଶܿ݁ݏ2− ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎହ݊ܽݐ ൬ ଵ√ଶ ݔ) +    ൰ቃ(ݕ
 u଴୶୶୶୶ = 24sech଺ ൬ ଵ√ଶ (x + y)൰ − 132sechସ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ + 24sechଶ ൬ ଵ√ଶ (x +y)൰ tanhସ ൬ ଵ√ଶ (x + y)൰ + ଼ଵ଺√ଶ tsech଺ ൬ ଵ√ଶ (x + y)൰ tanh ൬ ଵ√ଶ (x + y)൰ − ଵଶସ଼√ଶ tsechସ ൬ ଵ√ଶ (x + y)൰ tanhଷ ൬ ଵ√ଶ (x +y)൰ + ଽ଺√ଶ tsechଶ ൬ ଵ√ଶ (x + y)൰ tanhହ ൬ ଵ√ଶ (x + y)൰  
 u଴u଴୶୶ = ቂ6sechଶ ൬ ଵ√ଶ (x + y)൰ + 24t ቀ ଵ√ଶቁ sechଶ ൬ ଵ√ଶ (x + y)൰ tanh ൬ ଵ√ଶ (x + y)൰ቃ ቂ−6sechସ ൬ ଵ√ଶ (x + y)൰ +12sechଶ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ − ଽ଺√ଶ tsechସ ൬ ଵ√ଶ (x + y)൰ tanh ൬ ଵ√ଶ (x + y)൰ + ସ଼√ଶ tsechଶ ൬ ଵ√ଶ (x +y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ቃ  
଴௫௫ݑ଴ݑ  = −36sech଺ ൬ ଵ√ଶ (x + y)൰ + 72sechସ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ − ଻ଶ଴√ଶ tsech଺ ൬ ଵ√ଶ (x +y)൰ tanh ൬ ଵ√ଶ (x + y)൰ + ହ଻଺√ଶ tsechସ ൬ ଵ√ଶ (x + y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ − 1152tଶsech଺ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x +y)൰ + 576tଶsechସ ൬ ଵ√ଶ (x + y)൰ tanhସ ൬ ଵ√ଶ (x + y)൰   
ଶ(଴௫ݑ)  = ቂିଵଶ√ଶ ℎଶܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ + ℎସܿ݁ݏݐ12 ൬ ଵ√ଶ ݔ) + ൰(ݕ − ℎଶܿ݁ݏݐ24 ൬ ଵ√ଶ ݔ) ൰(ݕ+ ℎଶ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰ቃ(ݕ ቂିଵଶ√ଶ ℎଶܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ + ℎସܿ݁ݏݐ12 ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଶܿ݁ݏݐ24− ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଶ݊ܽݐ ൬ ଵ√ଶ ݔ) +   ൰ቃ(ݕ
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(u଴୶)ଶ = 72sechସ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ − ଶ଼଼√ଶ tsech଺ ൬ ଵ√ଶ (x + y)൰ tanh ൬ ଵ√ଶ (x + y)൰ +ହ଻଺√ଶ tsechସ ൬ ଵ√ଶ (x + y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ + 144tଶsech଼ ൬ ଵ√ଶ (x + y)൰ − 576tଶsech଺ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x +y)൰ + 576tଶsechସ ൬ ଵ√ଶ (x + y)൰ tanhସ ൬ ଵ√ଶ (x + y)൰   
ଵݑ  = ॻିଵ ൜ ଵ௦మ ॻ ቄݑ଴௫௫ + ଵଶ ଴ܣ + ଴௬௬ݑ +     ଴௫௫௫௫ቅൠݑ
ଵݑ   = ॻିଵ ቄ ଵ௦మ ቂ−12ܿ݁ݏℎସ ൬ ଵ√ଶ ݔ) + ൰(ݕ + ℎଶܿ݁ݏ24 ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଶ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ − ଵ௦ ଵଽଶ√ଶ ℎସܿ݁ݏ ൬ ଵ√ଶ ݔ) ൰(ݕ+ ℎ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ + ଵ௦ ଽ଺√ଶ ℎଶܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଷ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ − ℎ଺ܿ݁ݏ36 ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎସܿ݁ݏ72+ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଶ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ − ଵ௦ ଻ଶ଴√ଶ ℎ଺ܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ + ଵ௦ ହ଻଺√ଶ ℎସܿ݁ݏ ൬ ଵ√ଶ ݔ) ൰(ݕ+ ℎଷ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ − 1152 ଶ!௦మ ℎ଺ܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଶ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ + 576 ଶ!௦మ ℎସܿ݁ݏ ൬ ଵ√ଶ ݔ) ൰(ݕ+ ℎସ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ + ℎସܿ݁ݏ72 ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଶ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ − ଵ௦ ଶ଼଼√ଶ ℎ଺ܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎ݊ܽݐ ൬ ଵ√ଶ ݔ) ൰(ݕ+ + ଵ௦ ହ଻଺√ଶ ℎସܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଷ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ + 144 ଶ!௦మ ℎ଼ܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ − 576 ଶ!௦మ ℎ଺ܿ݁ݏ ൬ ଵ√ଶ ݔ) ൰(ݕ+ ℎଶ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ + 576 ଶ!௦మ ℎସܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎସ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ + ℎ଺ܿ݁ݏ24 ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎସܿ݁ݏ132− ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଶ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ + ℎଶܿ݁ݏ24 ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎସ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ + ଵ௦ ଼ଵ଺√ଶ ℎ଺ܿ݁ݏ ൬ ଵ√ଶ ݔ) ൰(ݕ+ ℎ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ − ଵ௦ ଵଶସ଼√ଶ ℎସܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎଷ݊ܽݐ ൬ ଵ√ଶ ݔ) + ൰(ݕ + ଽ଺√ଶ ଵ௦ ℎଶܿ݁ݏ ൬ ଵ√ଶ ݔ) + ൰(ݕ ℎହ݊ܽݐ ൬ ଵ√ଶ ݔ)     ൰ቃቅ(ݕ+
ଵݑ  = ॻିଵ ቄିଵଶୱమ sechସ ൬ ଵ√ଶ (x + y)൰ + ଶସୱమ sechଶ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ − ଵୱయ ଵଽଶ√ଶ sechସ ൬ ଵ√ଶ (x +y)൰ tanh ൬ ଵ√ଶ (x + y)൰ + ଵୱయ ଽ଺√ଶ sechଶ ൬ ଵ√ଶ (x + y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ − ଷ଺ୱమ sech଺ ൬ ଵ√ଶ (x + y)൰ + ଻ଶୱమ sechସ ൬ ଵ√ଶ (x +y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ − ଵୱయ ଻ଶ଴√ଶ sech଺ ൬ ଵ√ଶ (x + y)൰ tanh ൬ ଵ√ଶ (x + y)൰ + ଵୱయ ହ଻଺√ଶ sechସ ൬ ଵ√ଶ (x + y)൰ tanhଷ ൬ ଵ√ଶ (x +y)൰ − 1152 ଶ!ୱర sech଺ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ + 576 ଶ!ୱమ sechସ ൬ ଵ√ଶ (x + y)൰ tanhସ ൬ ଵ√ଶ (x + y)൰ +72sechସ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ − ଵୱ ଶ଼଼√ଶ sech଺ ൬ ଵ√ଶ (x + y)൰ tanh ൬ ଵ√ଶ (x + y)൰ + ଵୱ ହ଻଺√ଶ sechସ ൬ ଵ√ଶ (x +y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ + 144 ଶ!ୱమ sech଼ ൬ ଵ√ଶ (x + y)൰ − 576 ଶ!ୱమ sech଺ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ +576 ଶ!ୱమ sechସ ൬ ଵ√ଶ (x + y)൰ tanhସ ൬ ଵ√ଶ (x + y)൰ + ଶସୱమ sech଺ ൬ ଵ√ଶ (x + y)൰ − ଵଷଶୱమ sechସ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x +y)൰ + ଶସୱమ sechଶ ൬ ଵ√ଶ (x + y)൰ tanhସ ൬ ଵ√ଶ (x + y)൰ + ଵୱమ ଼ଵ଺√ଶ sech଺ ൬ ଵ√ଶ (x + y)൰ tanh ൬ ଵ√ଶ (x + y)൰ −ଵୱయ ଵଶସ଼√ଶ sechସ ൬ ଵ√ଶ (x + y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ + ଽ଺√ଶ ଵୱయ sechଶ ൬ ଵ√ଶ (x + y)൰ tanhହ ൬ ଵ√ଶ (x + y)൰ቅ    
 uଵ = tଶ ቆ−6sechସ ൬ ଵ√ଶ (x + y)൰ + 12sechଶ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ − 6sech଺ ൬ ଵ√ଶ (x + y)൰ +6sechସ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ + 12sechଶ ൬ ଵ√ଶ (x + y)൰ tanhସ ൬ ଵ√ଶ (x + y)൰ቇ + tଷ ቆ− ଷଶ√ଶ sechସ ൬ ଵ√ଶ (x +y)൰ tanh ൬ ଵ√ଶ (x + y)൰ + ଵ଺√ଶ sechଶ ൬ ଵ√ଶ (x + y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ − ଷଶ√ଶ sech଺ ൬ ଵ√ଶ (x + y)൰ tanh ൬ ଵ√ଶ (x + y)൰ −
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ଵ଺√ଶ sechସ ൬ ଵ√ଶ (x + y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ + ଵ଺√ଶ sechଶ ൬ ଵ√ଶ (x + y)൰ tanhହ ൬ ଵ√ଶ (x + y)൰ቇ + tସ ቆ−144sech଺ ൬ ଵ√ଶ (x +y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ + 12sech଼ ൬ ଵ√ଶ (x + y)൰ + 96sechସ ൬ ଵ√ଶ (x + y)൰ tanhସ ൬ ଵ√ଶ (x + y)൰ቇ    

  uଵ = tଶ ቆ−6sechସ ൬ ଵ√ଶ (x + y)൰ + 12sechଶ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ − 6sechସ ൬ ଵ√ଶ (x + y)൰ +6sechସ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ + 6sechସ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ + 12sechଶ ൬ ଵ√ଶ (x +y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ − 12sechସ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ቇ + ୲య√ଶ ቆ−32sechସ ൬ ଵ√ଶ (x + y)൰ tanh ൬ ଵ√ଶ (x +y)൰ + 16sechଶ ൬ ଵ√ଶ (x + y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ − 32sechସ ൬ ଵ√ଶ (x + y)൰ tanh ൬ ଵ√ଶ (x + y)൰ + 32sechସ ൬ ଵ√ଶ (x +y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ − 16sechସ ൬ ଵ√ଶ (x + y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ + 16sechଶ ൬ ଵ√ଶ (x + y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ −16sechସ ൬ ଵ√ଶ (x + y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ቇ + tସ ቆ−144sech଺ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ + 12sech଼ ൬ ଵ√ଶ (x +
y)൰ + 96sechସ ൬ ଵ√ଶ (x + y)൰ tanhସ ൬ ଵ√ଶ (x + y)൰ቇ  

uଵ = tଶ ቆ−12sechସ ൬ ଵ√ଶ (x + y)൰ + 24sechଶ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ቇ + ୲య√ଶ ቆ−64sechସ ൬ ଵ√ଶ (x +y)൰ tanh ൬ ଵ√ଶ (x + y)൰ + 32sechଶ ൬ ଵ√ଶ (x + y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ቇ + tସ ቆ−144sech଺ ൬ ଵ√ଶ (x +y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ + 12sech଼ ൬ ଵ√ଶ (x + y)൰ + 96sechସ ൬ ଵ√ଶ (x + y)൰ tanhସ ൬ ଵ√ଶ (x + y)൰ቇ  

and so on. ݑ = ෍ݑ௡ஶ
௡ୀ଴ = ଴ݑ + ଵݑ + ଶݑ + ⋯ 

u = 6sechଶ ൬ ଵ√ଶ (x + y)൰ + ଶସ√ଶ tsechଶ ൬ ଵ√ଶ (x + y)൰ tanh ൬ ଵ√ଶ (x + y)൰ + tଶ ቆ−12sechସ ൬ ଵ√ଶ (x + y)൰ +
24sechଶ ൬ ଵ√ଶ (x + y)൰ tanhଶ ൬ ଵ√ଶ (x + y)൰ቇ + ୲య√ଶ ቆ−64sechସ ൬ ଵ√ଶ (x + y)൰ tanh ൬ ଵ√ଶ (x + y)൰ + 32sechଶ ൬ ଵ√ଶ (x +
y)൰ tanhଷ ൬ ଵ√ଶ (x + y)൰ቇ + ⋯  

u = ቂ6sechଶ ൬ ଵ√ଶ (x + y − 2t)൰ቃ୲ୀ଴ + t ቈ பப୲ ቆ6sechଶ ൬ ଵ√ଶ (x + y − 2t)൰ቇ቉୲ୀ଴ + ୲మଶ! ቈ பమப୲మ ቆ6sechଶ ൬ ଵ√ଶ (x + y −
2t)൰ቇ቉୲ୀ଴ + ୲యଷ! ቈ பయப୲య ቆ6sechଶ ൬ ଵ√ଶ (x + y − 2t)൰ቇ቉୲ୀ଴ + ⋯  

That is closed to the exact solution:  ݑ = ℎଶܿ݁ݏ6 ൬ ଵ√ଶ ݔ) + ݕ −   ൰(ݐ2
 

CONCLUSION 
      In this article, new coupled method biased on combine LA-Transform with decomposition method is suggested 
to solve high order (2+1)-D differential equation and we get exact analytical solution, where ADM or other 
modifications are used to solve the same examples but cannot be getting exact analytical solution. Moreover, in 
LATDM the nonlinear terms is easier computation than in ADM or its modifications. So, this approach is very 
efficient, easy implementation and rapid convergence to the exact solutions.  
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