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Solving the Bessel’s Functions using the Sadik Transform
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Abstract: In this study, we discover that the sadik transform of Bessel functions is crucial for
resolving numerous issues and equations. The goal of this study is to use the Sadik integral
transform to solve Bessel functions, and | will use it to solve Bessel relations. Heat equations,
wave equations, Laplace equations, and . equations are just a few of the equations that can be
solved in cylindrical or spherical coordinates with then by of Bessel function.

Keywords: Sadik Transform, Bessel function, Inverse Sadik Transform.
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1.Introduction:

Bessel function are now essential for solving problems in the fields of engineering,
mathematical physics, atomic physics, acoustics, radio physics, nuclear physics, fluid
mechanics, heat transfer, vibrations, hydrodynamics, stress analysis, and nuclear reactor flux
distribution. The nonnegative integer is represented by the Bessel function of order [2, 3, 8].It
is also clear how crucial integral transformations are for precisely solving differential equations.
Numerous integral transformations have been proposed by researchers, each of which addresses
a problem in life sometimes social and economic, sometimes engineering, physical, medical, or
astronomical with the goal of finding solutions using less complicated, more technical, and
simpler approaches. It is thought that the authentic transformation is easier to use and more
universal. [10,11, 12,13, 14].
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Forn = 0 ,The zero order Bessel function is represented by. Jo) The following infinite
power series is used to define.
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Forn = 1, The following infinite power series defines Bessel function of order one, symbolizes
by/1(o).
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Forn = 2, The following infinite power series defines Bessel function of order one, symbolizes
by J2(t)-

(4

2. SOME USEFUL PROPERTIES OF Sadik TRANSFORM:

t? t* t®
J26)= {— T 2226 T Zates }
24 2946 244768

Sadik Transform (S — Transform)

Integral transforms methods (L - Transform, Mo - Transform, M - Transform, S -
Transform ,......... etc ) are practical mathematical tools that can be used to solve complex
science and engineering problems that can be expressed in terms of integral and differential
equations.

Definition: [4,9] The Sadik Transform of the function [(¥), ¥ = 0 can be is defined
SUN =35 [; Fe ™" d,

when v is a complex variable and a # 0, § are any actual numbers. The Sadik ransform
operator is denoted by the letter S.

It should be noted that the Sadik transform of the function [(¥) for >0 exists if [(¥)is
piecewise continuous and of exponential order; these are the only necessary conditions for the
existence of Sadik transforms of the function T(x).

Convolution Theorem the Sadik Transform

To solve integral equation in any transform we should use the convolution theorem it
as we have observed in solving the integral equations by previous transform. Let the sadik
Transform of the functions [, () and [,(¥)is S {[,(*)}and S {[,(¥)} respectively, then:

S{L,) [} = vP S{[,(0)} - S {L,(x)} [6].
Inverse of S — Transform [4]

If S {[(¥)} is the Sadik Transforms of the mfunction [(¥), the [(¥) is known as the inverse
of the Sadik Transform and has the following mathematical definition.

[G) =SS {[(»}},
Such that operator S~ is called the inverse S - Transform operator and for sure it have that
linearity property: S~1 {a S{,}+bS{L, (x)}}

= QSIS LN+ 5SS (LN
=af,() +b[,().
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Table : (Sadik —Transform )for some elementary functions

S.N I (¥)

ST (v)

1 1

9

2.Dualities between Transforms

¥ neN
eaw
sin a¥
cos ax¥
sinh a¥

cosh ax

1
v

1
p2a+p

2!

n!

pm+Da+p
1

vP(v® — a)
a

vP(v2% + a?)
a

v

vP(v2% + a?)

a

vh (22 — g?)

va

vh (22 — g?)

.;~‘,~.V

W)

We provide examples using ¢ as a symbol for the other transform result to demonstrate
the importance of these connections for the integral transforms that are discussed. This section
will discuss the dualities between the L-Transform and several well-known transforms, such as

the M-Transform, S-Transform, Mo-Transform, and y-Transform, as well as between.

1- Mahgoub — Sadik Duality

MahgoubTransform of then is function [(¥) , since ¥ = 0 such that define as:

M{[}=v [ [(x)e™™ d,

and Sadik Transforms of then function [(¥) , since ¥ = 0 symbolizes by S{[(>)} and can be

defined as:

S} =55 Jy K0 e d,

Now, let v = u% then

M)} =v. [ [(¥) .e™ dy = vP*L [ [ [(x) ¥ d |

On the other hand: Let r = v% , then

=P+l % B) .

1485



2024 6L 2. dunlcllg GuclaisUlg duiluill Sgaul) bl )l laall ?\
No.12 Feb 2024  Iraqi Journal of Humanitarian, Social and Scientific Research | k&
Print ISSN 2710-0952 Electronic ISSN 2790-1254

SUEN =55 J, F) e dv = o (v [} [(5) e v )

_ 1
T wBy

{o()}

1

Thus § ([(0)} = 7 (0()}.
2- Sadik — Mohand Duality

Sadik Transforms of then function  [(¥) , since x>0 denoted by S{[(>)}
and can be they know:

S{UC)Y =5 Jy [C)e™ d
With mohand Transform:
Mo {[(x)} = v? [ [(¥) e™" dx = p(v).

Now let v* = u , then we have:

1

S UG} = viﬁ fOOO [(X)e—“ﬂ’“d-r = 0B v2 { v? fooo [(x).e ™ dx}

1
=5z e

Thus

1

S{f(x)} = —z @) . On the other hand:

Let v =r%, then:
Mo {[(%)} = v? j [(x) eV dy = v2 vF {viﬂf [(x) e dx}
0 0

=v*f (r®,B)
Thus
Mo {[(x)} = v*vF (%, B) .
Example 1 Solve the following integral equation using sadik integral transforms:
u((x)) = cosx + sinx — f: u(t) dt

Solution:
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since S {u(x)} = = - {p(v)}

v
1+v2

smwn=ﬁ-

now letv = r%

S G} =55

ra

S{u()} = W Tor2a

. _ -1 1 Ta
sux)=S {_(ra)l? Tra }
u(x) = cosx

since S {u(x)} = — - {p(v)}

S} = 5 5

now let v = r¢

1 a
S{ux)} = v 1:?

ra

S{u)} = W T

~ulx) =81 {ﬁ .1::2a}
u(x) = cosx
since $ u(0)} = 57 * (p(1)}

v

S{u(x)} = viﬁ ' 1+v2

now let v = r%

S{u(x)} = v—' ﬁ

.rlZ

1
S {u(x)} - P " Tree
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- 1 r%
) =57 {7 )

u(x) = cosx

since S {u(x)} = = - {p(v)}

S{u(x)} ==

vB 1+vZ
now letv =r¢

ra!
14122

S u@)} =5

.r.(Z

1
S {u(x)} = (ra)ﬁ ) 1472

su(x) =S {(ri)ﬁ )

u(x) = cosx

Fig.1: u(x) = cosx

3. Relation between (Jo ) and (J1(p) )[3.5]:

%]O(t) = —J10) ...(5)

4. Relation between (Jo) ) and (J( )5 ,3]:
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Jaey = Joewy + 2Jo(®) ...(6)
5.sadik transform to solve Bessel function:
5.1 sadik transform to solve Bessel function of zero

order : We obtain by applying the sadik transform to both sides of equation (2).

t>  t*
]°(f>={1_2_2+ﬁ_"'}

(1 2! 41

T\pa+B ~ 2zp3a+B + 22425048

_{ S S T }

- va+ﬁ 2 v3a+ﬁ 4_16v5a+ﬁ

1 1 3

TpatB {1 - 2 p2a+p + 8v4a+ﬁ} (7)

5.2 sadik transform to solve Bessel function of order one :

Equation (3) can be solved by applying the Sadik transform to both sides.

t t3 ts
IGE {5 ~@al Zaze }

_{ 2 3L + 5L }

- 2pa+B 23 gpta+p 2242 gp6a+p

_ 1 3 5

_{v‘“lf " 16vtath + 16v62+8 } -(8)

5.3sadik transform to solve Bessel’s function of order two :

Equation (4) can be solved by applying the Sadik transform to both sides

t? t* t®
o —— + — eee
J2(0- {2.4 22,46 2242.6.8 }

_{ 2! 4, n 6! } _{ v3 vS 120.v7 }
“lgvatB  gevatB ' 3072p2t+B “l4vzatB  gpsatB ' spratB

...(9)
6. Conclusion

Here the author exhibits a relation between sadik and Bessels function The rest of the
transformation

which we can use to solve a differential equation with variable and constant coefficients.
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Like Bessel we may apply the process to solve partial differential equation . We can also
solve many complex physical and mathematical phenomena, including the movement of
liquids and gases, waves, heat distribution, and digital signals.
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