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Abstract

In this work, we apply a new integral transform to solve linear ordinary differential equations namely Iman
transform, in Particular we apply Iman transform technique to solve mechanical electrical circuits and beam
problems.
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INTRODUCTION

Many problems of physical interest are described by ordinary or partial differential
equations with appropriate initial or boundary conditions.

These problems are usually formulated as initial value problems, boundary value
problems, or initial — boundary value problems that seem to be mathematically more
rigorous and physically realistic in applied and engineering sciences.

Iman transform method is particularly useful for finding solutions of these problems. The
method is very effective for the solution of the response of a linear system governed by
an ordinary differential equation to the initial data.

This paper deals with the solution of ordinary differential equations and system of ordinary
differential equations that arise in mathematical physical and engineering sciences. The
applications of Iman transforms to the initial — boundary value problems are also
discussed in this paper.
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A new transform called Iman transform [1] defined for functions of exponential order is
considered. We consider functions in the set A defined by:

3]

A={f(t): IM, k1, k250, |f(t)|<Me"; te(—1)) x [0, } 1)

For a given function in the set A , the constant M must be finite number and k1, k2can be
finite or infinite. Iman transform denoted by the operator/(.) is defined by the integral
equation

IF(O] =L®) = [ f(De™"dt, klsvs k2, t20 @)

The variable u in this transform is used to factor, the variable t in the argument of the
function f . this transform has deeper connection with the Laplace transform. We also
present many differences in the properties of this new transform and Sumudu transform,
except a few properties.

The purpose of this study is to apply this interesting new transform and its efficiency into
mechanics, electrical circuits and beam problems.

Theorem:
Let L (v) be Iman transform of f (t), I( f (t)) = L(v), then

A 1 [%] = v2L(x,v) — vizf(x, 0)

. 1 [02F(x0) 1 3f(x,0)
(i) I[;Tf =v*L(x,v) — f(x,0) -= fa—f:
Proof:
(i) By the definition we have:

Integrating by parts, we get:

PO = J, f (e~ dt

[[af((;;' t)l = v2L(x,v) — %f(x' 0)
(i)
let g(x,t) = f'(x,t) then
I lag(x, t) = v21[g(x, t)] - ig(x 0) using (i) we find that:
at v
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1. Applications of Iman Transform
Application to Mechanics

A patrticle P of mass 2 grams moves on the X axis and is attracted towards origin O with
a force numerically equal to 8X. If it is initially at rest at X =10 find the position at any
subsequent time, assuming,

(a) No other forces act.
(b) A damping force numerically equal to 8 times the instantaneous velocity acts.

(a) Choose the positive direction to the right. when X > 0, the net force is to the left and
must be given by -8X when X < 0 the net force is to right and must be given by -8X. Hence
in either case the net force is -8X

Then by Newton's law. (Mass). (Acceleration)=Net force

d*x d*x
2 prY) = —-8X = pre) +4X =0 (3)
The initial conditions are:
X(0)=10,X'(0)=0 (4)

Taking Iman transform of (3) and using conditions (4), we have,
if X'=1X)=v*X'(v)—-10+4X'(v) =0

10 —10( 1 >
vt+4 T vt 44

= X'(v) =

Then

X(t)=101"1 ( ) = 10 cos2t

vt +4
The amplitude [maximum displacement from 0] is 10. the period [time for a complete
cycle] is . The frequency [number of cycles per second] is %

2. Applications to Electrical Circuits

(@) An inductor of 2 henrys, a resistor of 16 ohms and a capacitor of 0.02Farads are
connected in series with an e.m.f of E volts at t = 0. The charge on the capacitor and
current in the circuit are zero. Find the charge and Current at any time t > 0 if E= 300
(volts).

Solution

Let Q and R be the instantaneous charge and current respectively at time t. By Kirchboff’s
laws, we have
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dR Q _
25+16R+E—E (5)
Or Since R:d—Q
dt
a’Q dQ _
2F+16E+50Q_E (6)

With the initial conditions

Q(0) =0, R(0) =Q'(0) =0
if E =300 then (6) becomes

aﬁ;tzQ + 8C;—§+ 25Q =150
Then taking Iman transform, we find
4 L, 2 i 1 ) 150
v Q') - Q(0) - — Q'(0) +8[v2Q' W) - () |+25Q' W) =
Then
Q(t) =1"1[Q'(v)] = 6 — 6e *cos3t — 8e *'sin 3t
And

R = 2 = 50¢~4 sin 3t
dt
Application to Beams:

Abeam which is hinged at its ends, x = 0, and x = N carries a uniform loud w, per unit
length. Find the deflection at any point.

Solution
The differential equation and boundary conditions are,

Yy _Mo cxen ;
dx* ER 7 7
y(0) =0,y"(0) =0,y(N) =0,y"(N) =0 (8)

Where E is young's modulus, R is the moment of inertia of the cross section about an axis
normal to the plane of bending and ER is called the flexural rigidity of the beam.

Some physical quantities associated with the problem are y'(x),M(x) =
ERy"(x)and S(x) = M'(x) = ERy"'(x) which respectively represent the slope,
bending moment, and shear at a point.
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Taking Imani transforms of both sides of (7), we have,

v® L(v) - v*y(0) — v?y'(0) = y"(0) = 5 y"(0) = 2 ©)

v* ER

y'(0) =c1,y""(0) =c,
Using the first two conditions in (8) and the unknown conditions

c
L) =—+—5+
v

Inverting to find

Cox
y(x) =cx +——

Cy Wy

p10 v1Z2 ER

3 woxt

6 +24ER

From the last two conditions in (8), we find:

C1:

Thus the required deflection is,
Wo

Y& = 2R

C2:_

woN3
24 ER
woN

x (N —x)(N? — Nx — x?)

It is now possible to calculate the bending moment and shear at any point of the beam,

and in particular, at the ends.

CONCLUSION

Application of Iman transform to mechanics, electrical circuits and beam problems has

been demonstrated.

Acknowledgment

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

51452).

Reference

1) I. A. Almardy, S. Y. Eltayeb , S. H. Mohamed , M. A. Alkerr , A. K. Osman, H. A. Albushra, A
Comparative Study of Iman and Laplace Transforms to Solve Ordinary Differential Equations of First
and Second Order, ISSN 1, Volume 3, (2023), pp323-328. International Journal of Advanced Research
in Science, Communication and Technology (IJARSCT).

2) Applications of Double Aboodh Transform to Boundary Value Problem I. A. Almardy, R. A. Farah,H.
Saadouli , K. S. Aboodh 1, A. K. Osman (2023) (IJARSCT) Volume 3, Issue 1.

Feb 2025 | 203



3)

4)

5)

6)

7

8)

9)

10)

11)

12)

Xi'an Shiyou Daxue Xuebao (Ziran Kexue Ban)/

Journal of Xi'an Shiyou University, Natural Sciences Edition
ISSN: 1673-064X

E-Publication: Online Open Access

Vol: 68 Issue 02 | 2025

DOI: 10.5281/zen0d0.14909587

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.UIFUYFYHVHVNOOJIOHIUHG

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

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) lIUI, ISSN 1 Volume 2, (2022), pp.118-126.
SCOPe Database Atrticle Link: https://sdbindex.com/documents/00000310/00001-85016.pdf

I. A. Almardy, S. Y. Eltayeb , S. H. Mohamed , M. A. Alkerr , A. K. Osman, H. A. Albushra, A
Comparative Study of Iman and Laplace Transforms to Solve Ordinary Differential Equations of First
and Second Order, ISSN 1, Volume 3, (2023), pp323-328. International Journal of Advanced Research
in Science, Communication and Technology (IJARSCT).

On the Iman Transform and Systems of Ordinary Differential Equations I. A. Almardy, R. A. Farah, M.
A. Elkeer, Volume 3, Issue 1, February 2023, International Journal of Advanced Research in Science,
Communication and Technology (IJARSCT), ISSN (Online) 2581-9429, Copyright to IJARSCT DOI:
10.48175/568 580 www.ijarsct.co.in.

The new integral Transform “Iman Transform” Iman Ahmed Almardy Volume 3, Issue 1, 2023,
International Journal of Advanced Research in Science, Communication and Technology (IJARSCT),
ISSN (Online) 2581-9429, Copyright to IJARSCT DOI: 10.48175/568 580 www.ijarsct.co.in.

Iman Adomian decomposition method applied to Logistic differential model Volume 10, Issue 3,
2023, Journal of Survey in Fisheries Sciences, I. A. Almardy, Nagat A.A.siddig, Samah A.H.Fodol -
H.A.Albushraand A. K. Osman

Applications of Double Aboodh Transform to Boundary Value Problem Volume 10, Issue 3, 2023,
Journal of Survey in Fisheries Sciences, I. A. Almardy, M.Belkhamsa, M. A. EIkheer, y.a.abushra@nd A.
K. Osman.

Novel Approach for Nonlinear Time-Fractional Sharma-Tasso-Olever Equation using Iman transform
ISSN19650256 WWW journal-innovations.com 2024 (1161-1173) Nagat A.A.siddig, Samah
A.H.Fodol,E.O.Alrashidi, T.O.Alrashidi, G.O.Alrashidi, Hessah O.Alrashidi and M.A.Reshed..

I.LA.AAlmardy, M.Baazaoui, H.Saadouli, NagatA.A.Siddig, SamahA.H.Fodol and Asma
Mohammed URL: https://healthinformaticsjournal.com/index.php/IIMl/article/view/2026

Pages: 1487-1494. Journal Name: Frontiers in Health Informatics, Solution of Linear and Nonlinear
Partial Differential Equations Using Mixture of IMAN Transform and the Projected Differential
Transform  Method.  URL: https://healthinformaticsjournal.com/index.php/IJMl/article/view/2026,
Pages: 1487-1494

Feb 2025 | 204


https://sdbindex.com/documents/00000310/00001-85016.pdf
http://www.ijarsct.co.in/
http://www.ijarsct.co.in/
http://www.journal-innovations.com/
https://healthinformaticsjournal.com/index.php/IJMI/article/view/2026
https://healthinformaticsjournal.com/index.php/IJMI/article/view/2026

Table of Functions and their Iman Transform

Xi'an Shiyou Daxue Xuebao (Ziran Kexue Ban)/
Journal of Xi'an Shiyou University, Natural Sciences Edition

ISSN: 1673-064X

E-Publication: Online Open Access

Vol: 68 Issue 02 | 2025
DOI: 10.5281/zen0d0.14909587

f@® I[f ()] = F(p)
1
' P’
1
‘ p°
£2 21
p®
n!
ne Ntn onid
P
eat 1
)
_ a
sin(at) pZ(p* + a?)
1
cos(at) 3
p*+a

Feb 2025 | 205



