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Abstract: In this paper, we apply the method of the double Aboodh Transform for solving one-dimensional
boundary value problems. Through this method, the boundary value problem is solved without converting it
into an ordinary differential equation; therefore, there is no need to find the complete solution of an
ordinary differential equation. This is the biggest advantage of this method. The main focus of this paper is
to develop the method of the double Aboodh transform to solve initial and boundary value problems in
applied mathematics.
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I. INTRODUCTION

In mathematics, in the field of differential equations, a boundary value problem is a differential equation together with a
set of additional constraints, called the boundary conditions [1]. A solution to a boundary value problem is a solution to
the differential equation that also satisfies the boundary conditions. Boundary value problems arise in several branches
of physics, as any physical differential equation will have them. Problems involving the wave equation, such as the
determination of normal modes, are often stated as boundary value problems. To be useful in applications, a boundary
value problem should be well posed. This means that given the input to the problem, there exists a unique solution that
depends continuously on the input. Much theoretical work in the field of partial differential equations is devoted to
proving that boundary value problems arising from scientific and engineering applications are in fact well-posed.
Integral transforms are extensively used in solving boundary value problems and integral equations. The problem
related to a partial differential equation can be solved by using a special integral transform Thus, many authors solved
the boundary value problems by using a single Laplace In this study, we use the Double Aboodh Transform to solve the
Wave and Heat equation, which is a one-dimensional boundary value problem. Henceforth, the different problems of
boundary value are solved without converting them into ordinary differential equations, and there is no need to find a
complete solution. So this method is very reliable and convenient for solving boundary value problems. The scheme is
put to the test by referring to two different example.

Some example of Aboodh Transform from [4][1]:
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II. MAIN RESULTS
Example 2.1:
Consider the homogeneous wave equation in the form
U, = c?Uy,
U(x,0) = sinx,U; (x,0) =2
U(,t) =2t,U,(0,t) = cosct
By taking the double Aboodh transform
v2K(u,v) — K(u,0) —lw = c?|u’K(u,v) — K(,v) — lM
v 0t u Ox

The single Aboodh transform of initial conditions gives
1 0K(u,0) 2

K(u,0) = , —
@0 u(u?+1) ot u?
K(0,v) = 2 0K(O,v) 1
VTP T ax v+ 2
Then
2K (u,v) — UK (u, v) = 1 N 2 2c? c?
vy e R v) = u@w?+1) uwv v u@?+c?)
W% — UK (u,v) = 1 +2 1 c? c?
voood W)= u@?+1) v\u? v?) u@?+c?
W% — CPuDK (u,v) = 1 c? +2 v? — ctu?
v W)= u(?+1) u@?+c?) v\ v2u?
V2 — 22
2 _ 2,2 — 2 _ 2,2
(v* — c*u®)K (u,v) S AT D +cz)+ 23 (v* — c*u?)
Then
K(uv) = 1 1 + 2
W= u(u?+1) (v? +c?) uvd
Applying inverse double Aboodh transform [1]
U(x,t) = sinx cos(ct) + 2t
Example 2.2:
Solving the heat equation
au 0%U L= 0
at  ox?’
U(x,0) = sinx,
U@ ,t)=0,U,(0,t) =e"t
By taking the double Aboodh transform [1] to we get
K () — K () = ~K(w,0) = K(0,v) - ~ o)
vK(w,v) —u'K(wv) = —K(u, T
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The single Aboodh transform of initial conditions gives

1 9K(0,v) 1
K(u,0) = u(?+1)"  ox - viv+1) K(0,v) =0
, 1 1 1 1
(v —uDk @ v) = v [u(u2 +1D u [v(v + 1)]
5 B (v —u?)
v —uDHK @) = w W2+ D(w+1)

1
v+ Dw+1)

K(u,v) =

Applying inverse double Aboodh transform

U(x,t) = e tsinx

III. CONCLUSION

In this paper, we use double Aboodh Transform and the standard properties of Aboodh Transform are discussed for
solving one-dimensional boundary value problems.

IV. ACKNOWLEDGEMENTS

The authors extend their appreciation to the Deputyship for Research &Innovation, Ministry of Education and Qassim
University, Saudi Arabia for funding this research work through the project number ( QU- 6640- 51452).

[].

12].

13].

[4].

5].

[6].

[71.

8].

REFERENCES
K. S. Aboodh, R. A. Farah, I. A. Almardy and F. A. Almostafa, Solution of partial Integro-Differential
Equations by using Aboodh and Double Aboodh Transform Methods, Global Journal of pure and Applied
Mathematics, ISSN 0973-1768 Volume 13, Number 8 (2017), pp.4347-4360.
A. M. Wazwaz, A reliable modification of Adomian’s decomposition method, Appl. Math. And Comput.,
92(1)(1998), 1-7.
D. G. Duff, Transform Methods for solving Partial Differential Equations, Chapman and Hall/CRC, Boca
Raton, F. L., (2004).
K. S. Aboodh, R. A. Farah, I. A. Almardy and F. A. Almostafa, some Application of Aboodh Transform to
First Order Constant Coefficients Complex equations, International Journal of Mathematics and its
Applications , ISSN : 2347-1557,App.6(1-A)(2018),1-6.
Adem Kilicman and Hassan Eltayeb, A note on defining singular integral as distribution and partial differential
equations with convolution term, Mathematical & Computer Modelling, 49(2013), 327-336.
A. Estrin and T. J. Higgins, The Solution of Boundary Value Problems by Multiple Laplace Transformation,
Journal of the Franklin Institute, 252(2)(1951), 153-167.
K. S. Aboodh, M. Y. Ahmed, R.A. Farah, I. A. Almardy and M. Belkhamsa, New Transform Iterative Method
for Solving some Klein-Gordon Equations,(IJARSCT) IIUI, ISSN 1 Volume 2, (2022), pp.118-126. SCOPe
Database Article Link: https://sdbindex.com/documents/00000310/00001-85016.pdf
K. S. Aboodh, I. A. Almardy , R. A. Farah, M. Y. Ahmed and R. I. Nuruddeen, On the Application of Aboodh
Transform to System of Partial Differential Equations, BEST, IJHAMS Journal, ISSN(P): 2348-0521;
ISSN(E): 2454-4728 Volume 10, Issue 2, Dec 2022.

Copyright to IJARSCT DOI: 10.48175/568 411
www.ijarsct.co.in



