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ABSTRACT

The Kamal Transform is a mathematical tool used in solving the differential equations. Kamal Transform makes it easier to solve the problem
in engineering application and make differential equations simple to solve. In this paper, we will discuss analytic solutions of differential

equations including leguerre polynomial by using kamal transform.
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INTRODUCTION

The Kamal Transform has been applied in different areas of
science, engineering and technology. The Kamal Transform
is applicable in so many fields and effectively solving linear
differential equations. Ordinary linear differential equation
with constant coefficient and variable coefficient can be
easily solved by the Kamal Transform without finding their
general solutions [1, 2, 3]. The Leguerre polynomial of nth
order generally solved by adopting Laplace Transform,
Elzaki Transform [ 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,
15,16,17 ]. This paper presents Analysis Kamal Transfrm
of Leguerre polynomial of nth order the application of
Kamal Transform in solving the differential equations
including Leguerre Polynomial.

DEFINITIONS

Kamal Transform

If the function A(y), y > 0 is having an exponential order and
is a piecewise continuous function on any interval, then the
Kamal transform of A(y) is given by

o)

KA} = Fip) = | e P i(y)dy.

0

The Kamal Transform [1, 2, 3] of some of the functions are
given by

° K{Zn} = n! pr1+1
,wheren = 0,1,2,..

o K{e¥*}= 1_Pap, 2

e K{sinaz} = %;pz,

e K{cosaz} = szpz,

e K {sinhaz} = 1?::})2 ,
e K{coshaz} = 1_:2p2 :

Inverse Kamal Transform
The Inverse Kamal Transform of some of the functions are
given by
o K pntl} = z"
p - n!
° K—l{ p }: eaz'
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o K—l{ P }z cosaz,

1—a2p?

FORMULATION
Leguerre Polynomial

The Laguerre polynomial is defined as
[18,19,20,21,22,23,24 25]

Ln(w) = SL (emtun)

n! du™
We know that by the definition of Kamal Transform

K{F (0} =J, e /P F(t)dt
Therefore,

L{La(D} =fy e P {5 (et} dr

e 1 dn
_ —G-1t -
T, €7 {dt" (e ttn)}

=LiE-1)fre G (et t™)dd]

Integrating again,

GC=1D% jo 1 gn-2
p—] e oMt —— (e tt™)dt
0

n! dtn-2

Integrating n again,

) G- 1"

n!

o 1
f e ot (e~ tt™M)dt
0

G-D" [ o
= pnl [fo et/ (tn)dt]

(——1)"

K{t")

But by the definition of Kamal Transformation

K{F®}=J e /P F(Ddt
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Hence,
E-or
K(t")
G- 1"
= —.nl p"*?
n!
Hence,

K{L,(®)}=p(1—p)"

Module-I
Solve the differential equations
(D? + 4)y = Ly()
with initial conditions
y(0)=0,y'(0)=1
Given equation can be written as
y' +4y = Ly(t)
Taking Kamal Transform on sides
k{y '} + 4k{y} = k{L,()}
Because Leguerre polynomial of order 2 is

1
Ly{t} = 5{2 — 4t +t%})

Now,
y(p) 1
1=p(-p)?
Applymg |n|t|al conditions, we get
) _

[Z2—1+45(p)] = p(1 - p)?

[z + 45w =pa -7 41
S(p) = A A A
T T ap? T T+ 4p? 1+4p2 | 1+ 4p?

5 - [p -3 [ 2o+

_2[1 2 _1 P_] P3

4 4 1+4p? 1+4p2

1 P ]
16 1+4p?2

Applying inverse Kamal Transform

€ 2022 EPRAIJMR | www.eprajournals.com | Journal DOI URL: https://doi.org/10.36713/epra2013


http://www.eprajournals.com/

~

ISSN (Online): 2455-3662

‘s, EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal
Volume: 8| Issue: 5| May 2022|| Journal DOI: 10.36713/epra2013 || SJIF Impact Factor 2022: 8.205 || ISI Value: 1.188

t2 1 1

1 1 1
y=———c0s2t + ———+—cos2t — -t

4 4 8 16 16
+1 1 21,“+1 in2t
25 7 Sin

3 t*2 1 3

3
y :_+_——t——c052t+4sm2t

16 8 2 16

Module-I1
Solve the differential equations
(D? + D)y = Ly (1)

with initial conditions
y(0)=0,y'(0)=1
Given equation can be written as

y'+y' =L
Taking Kamal Transform on sides

k{y} + k{y'} = k{L, ()}

Because Leguerre polynomial of order 1 is

Li{t} ={1-1t}
[y 20 - (0)] [y ) y(O)]
=p—p?
Applying initial conditions, we get
[— ]y(p)—p p’+1
p>  p* P
y(p)_1+p_1+p 1+p
y() = [pz—p+1% —[p*—p*+p

Applying inverse Kamal Transform

2
y=t—1+e"t—%+t—1+e_t+1— et

t2
=2t—1+et——
y +e >
Module-111
Solve the differential equations
(D? + B2D)y = Ly (1)

with initial conditions y(0) =0,y'(0) =0

Given equation can be written as
Y+ By =Li(0)
Taking Kamal Transform on sides
E{y"}+ B*E{y'} = E{L,(8)}
Because Leguerre polynomial of order 1 is

Li{t} ={1-1t}
y(p) , (O)l 52 Iy(p) y(o)l
=p—p’
Applying initial conditions, we get

I— ly(p) =p—p*

_ v
y(p) = 1+ ,82 1+ pB%p
1 1, 1 1 p

N e S 1 1 p
() [mzp maP -l_m6 mé1+m?p

1 1 1 p

trEP TP Y d Ty mip
Applying inverse Kamal Transform
= Gt ) (e ) S
= () (G ) s )
CONCLUSION

The conclusion of this paper is that, the Analytical
solution of differential equations including Leguerre
polynomial has been Examined by the application of new
integral transform ‘Kamal Transform’ and represent the
Kamal Transform for analyzing the Applications  of
Differential Equations with Leguerre Polynomial. A new and
different integral transform is introduced for getting the result
of Applications of Differential Equations with Leguerre
Polynomial.
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