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. 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:

D,Q(x,t) — D, Q(x,t) — D_,Q(x,t) + Q(x,t) = f(x,t) 1)

with the initial condition
Q(x,0)=q(x),0<x<T
and the non-local boundary conditions

1
J.Q(x,t)dx =g,(t)0<t<T
0

1
J{; p)¥(x, t)dx =g,(t),0<t =T

Where 0,0,,0,,€2 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.

Il. 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:

Q(x,t) =3 Q. (x.1)

Can be rewritten eq.(1):
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LQ(x,t) =L, Q(xt)+L Q(Xt)—Q(xt)+ f(x1t) @)

Where
0
L.()= P ©)
62
and XX — (3)(_2
The inverse L™ is assumed an integral operator given by
t
-1
L = [ ()dt -
0

Take the operator Lt of eq (2) we have
L (LQ((X, 1)) = L (L (06 1) + Lo (X, 1)) = L (Q(x, 1) + L7 (f (x,1))
Therefore, we can write,

Q(x,t>=Q<x,0)+L;{L+xx[i9nj+L_xx(iQnD—Gm(x,t)HLﬁ(f(x,t)) @

The modified decomposition method was introduced by Wazwaz [4]. This method is based on the assumption
that the function K (X) can be divided into two parts, namely K, (X) and K, (X). Under this assumption we
set
K (%) = K, (X) + K, (x)
Then the modification
Q, =K,

Ql = K2 + Lt_l(L+xeO)+ Lt_l(L—xeO)_ Lt_l(QO)

Q,, = h[L(ZQD v (L[ZQD— Lt[zfzjl

Numerical Example:
Consider partial differential equation with boundary integral condition for the equation (1), as taken in [23]:

DQ-D, Q-D Q+Q=2t+t*+x°

Q(x,0) =x, xe (01, 0<t<T

1 1
W(ix, t)dx=t*>+=
jo (1) 3 0<t<T
1 £2
CPW(x, t)dx = —+ =
jo (x6) 35 0<t<T

We apply the above proposed method; we obtain:
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Q,(x,t) = x> +t?

Q,(x,t)=0
Q,(xt)=0
Q,(x,t)=0

Then the series form is given by:
QX 1) =Q, (X, 1) +Q, (X, 1) +Q, (X, 1) + Q, (X, )

=x? +1t?

This is the exact solution U(X,t) = X +1.

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.

Tablel. Comparison between exact solution and analytical solution

X t Exact Modified Adomian |Uex-Umapm|
Solution | Decomposition
Method
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

I11. 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.
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