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I. Introduction 
Partial differential equations with non-local boundary conditions and partial differential equations arise 

in many fields of science and engineering such as chemical diffusion, heat conduction processes, population 

dynamics, medical science, electrochemistry and control theory [1-13]. 

There are many literatures developed concerning Adomian decomposition method [15, 21, 22] and the 

related modification to investigate various sciences model [16, 17, 18, 19]. The theoretical treatment of the 

convergence of Adomian decomposition method has been considered in [20]. 

In this paper, we present computationally efficient numerical method for solving the partial differential equation 

with boundary integral conditions: 
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Where ,,, 21 ggq  and f are known functions, T is given constant.  In the present work, we apply the 

modified Adomian’s decomposition method for solving eq.(1)  and  compare  the  results with  exact  solution. 

The paper is organized as follows:  In section 2 the partial differential equations with non-local boundary 

conditions and its solution by modified decomposition method is presented. In section 3 an example is solved 

numerically using the modified decomposition method. Finally, we present conclusion about solution of two-

sided partial differential equation. 

 

II. Proposed Method: 
The aim of this section is to discuss the use of modified decomposition method for solving of two-sided partial 

differential equations with non-local boundary given in eq.(1). In this method we assume that: 
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 Can be rewritten eq.(1): 
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The inverse 
1L  is assumed an integral operator given by 
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Take the operator 
1L   of eq (2) we have 
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Therefore, we can write,  
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The modified decomposition method was introduced by Wazwaz [4]. This method is based on the assumption 

that the function )(xK  can be divided into two parts, namely )(1 xK  and )(2 xK . Under this assumption we 

set   
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Then the modification            
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Numerical Example:  

Consider partial differential equation with boundary integral condition for the equation (1), as taken in [23]:            
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 We apply the above proposed method; we obtain: 
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Then the series form is given by: 
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This is the exact solution  
22),( txtxu  .  

 

Table 1 shows the analytical solutions for partial differential equation with boundary integral condition obtained 

for different values and comparison between exact solution and analytical solution. 

 

Table1.  Comparison between exact solution and analytical solution  
x t Exact 

Solution 

Modified Adomian 

Decomposition 

Method 

|uex-uMADM| 

0 3 9.00 9.00 0.0000 

0.1 3 9.01 9.01 0.0000 

0.2 3 9.04 9.04 0.0000 

0.3 3 9.09 9.09 0.0000 

0.4 3 9.16 9.16 0.0000 

0.5 3 9.25 9.25 0.0000 

0.6 3 9.36 9.36 0.0000 

0.7 3 9.49 9.49 0.0000 

0.8 3 9.64 9.64 0.0000 

0.9 3 9.81 9.81 0.0000 

1 3 10.0 10.0 0.0000 

 

III. Conclusion 
In this paper, we have presented the modified decomposition method for the solution of two-sided 

partial differential equation with non-local boundary condition. This algorithm is  easy to implement. 

Furthermore, numerical example is presented to show that good agreement between the numerical solution and 

exact solution has been noted. 

 

References 
[1]. Cannon,J.R ,LinY. and WangS., An implicit finite difference scheme for the diffusion equation   subject to mass specification, 

Int.J.Eng.Sci., 28(1990), 573-578. 

[2]. Capsso V. and Kunish K.A., Reaction diffusion stem arising in modeling man environment disease, Q.Appl.Math.,46 (1988), 431-
439. 

[3]. Day.W.A., Existence of property of solutions of the heat to linear thermoelasticity and other theories, Quart.Appl.Math.,40 (1982), 

319- 330. 
[4]. Gumel. A. B. , Ang.W.T. and Twizell.F.H., parallel algorithm for the two-dimensional diffusion equation subject to specification of 

mass, Intern.J.Computer Math.,64 (1997),153-163. 

[5]. Khaliq A.Q., Twizell. E.H. and Voss. D.A., On parallel algorithm for semi discretized parabolic partial differential equations based 
on subdiagonal Padé approximation, NMPDE, Wiley      Interscience, 9 (1993), 107-116. 

[6]. Lin Y. and Wang S., A numerical method for the diffusion equation with non -local boundary conditions, Int.J.Eng.Sci., 28 

(1990),543-546. 
[7]. Marcati P.; Some consideration on the mathematical approach to nonlinear age dependence population dynamics, Computers 

Math.Applied, 9 (1983), 361-370. 

[8]. Noye. B.J. and Hayman. K.J., . Explicit two level finite difference method for the two-dimensional diffusion equation, Int. J. 
Comput. Math., 42 (1992), 223-236. 

[9]. Siddique M., Numerical computational of two-dimensional diffusion equation with nonlocal boundary conditions, IAENG, Int. 

Jour. of applied mathematics, 40 (2004). 
[10]. Siddique M., A comparaison of third-order L0-stable schemes for the two-dimensional homogeneous diffusion problem subject to 

specification of mass Applied Math. And Computation,214 (2009), 512-522. 

[11]. Siddique M., Smoothing of Crank-Nicolson schemes for the two-dimensional diffusion equation with an integral condition Applied 

Mathematical Sciences, 4(2010), 611-621. 

[12]. Wade B.A., Khaliq A.Q., Siddique. M. and Yousuf M., Smoothing with positivy-preserving Padé schemes for parabolic problems 

with non smooth data, NMPDE, WileyInterscience,21(2005,) 553- 573. 
[13]. Wade B.A., KhaliqA.Q., YousufM. and Vigo-Aguiar.J., High-order smoothing schemes for inhomogeneous parabolic problems 

with application to non smooth payoff in option pricing NMPDE, 23(2007), 1249-1276. 

[14]. P. Pue-on, N. Viriyapong, Modified Adomian Decomposition Method for Solving Particular Third-Order Ordinary Differential 
Equations, Applied Mathematical Sciences, Vol. 6, (2012), 1463 - 1469. 



Two - Sided Partial Differential Equations with Non-Local Boundary Conditions 

DOI: 10.9790/5728-1404035255                                       www.iosrjournals.org                                       55 | Page 

[15]. G.  Adomian,  A  review  of  the  decomposition  method  and  some  recent  results for nonlinear equation, Math Comput Model, 

13(7) (1992) 17. 

[16]. A.M. Wazwaz, A new algorithm for calculating Adomian polynomials for nonlinear    operators, Appl Math Comput, 111(1) 
(2000), 53-69.  

[17]. A.M. Wazwaz, A reliable modification of Adomian decomposition method, Appl Math Comput, 102, (1999), pp. 77–86.  

[18]. M.M. Hosseini, H Nasabzadeh, Modified Adomian decomposition method for specific second order ordinary differential equations, 
Appl. Math. Comput,  186 (2007), 117-123.  

[19]. Y.Q.  Hasan, L.M.  Zhu,  Solving  singular  boundary  valued  problems  of  higher-order ordinary differential equations by 
modified Adomian decomposition  method,   Commun     Nonlinear  Sci  Numer   Simulat,  14   (2009), 2592-2596.  

[20]. M.M. Hosseini, H. Nasabzadeh, On the convergence of Adomian decomposition method, Appl Math Comput, 182(2006),536-543.  

[21]. E. Babolian and S. H. Javadi, Restarted Adomian Method for Algebraic Equations, App. Math.  And Computation, 146 (2003), 533- 

541. 
[22]. E. Babolian, S. H. Javadi, H. Sadeghi, Restarted Adomian Method for Integral Equations,   App. Math.  And Computation, 167 

(2003), 1150-1155 

[23]. H. M. Jaradat, M. M. M. Jaradat, Fadi Awawdehd, Zead Mustafac, O. Alsayyedd, A new numerical method for heat equation 
subject to integral specications, J. Nonlinear Sci. Appl. 9 (2016), 2117-2125 

Imanisho " Two - Sided Partial Differential Equations with Non-Local Boundary Conditions." 

IOSR Journal of Mathematics 14.4 (2018): 52-55 


