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ABSTRACT

The Dinesh Verma Transform (DVT) is a mathematical tool used in solving the differential equations. Dinesh Verma
Transform (DVT) makes it easier to solve the problem in engineering application and make differential equations simple to
solve. In this paper, we will Study on Applications of Dinesh Verma Transform (DVT) with Leguerre polynomial.
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1. INTRODUCTION

The Dinesh Verma Transform (DVT) has been
applied in different areas of science, engineering and
technology [1], [2], [3] [4], [5], [6], [7]. The Dinesh
Verma Transform (DVT) 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 Dinesh Verma Transform (DVT)
without finding their general solutions [8], [9], [10],
[11], [12], [13], [14], [15], [16], [17], [18] [19], [20],
[21], [22]. The Leguerre polynomial of nth order
generally solved by adopting Laplace Transform,
Elzaki Transform [23], [24], [25] [26], [27], [28],
[29], [30], [31], [32], [33], [34], [35], [36].. This
paper we will Analyze the Dinesh Verma Transform
(DVT) of Leguerre polynomial of nth order and the
application of Dinesh Verma Transform (DVT) in
solving the differential equations including Leguerre
Polynomial.

1. BASIC DEFINITIONS

2.1 DEFINITION OF DINESH VERMA
TRANSFORM (DVT)

Dr. Dinesh Verma recently introduced a novel
transform and named it as Dinesh Verma
Transform (DVT). Let f(t) is a well-defined function
of real numbers t > 0. The Dinesh Verma
Transform (DVT) of f(t), denoted by D{{f(t)}, is
defined as

DD} = p° f e Pt F(t)dt = F(p)
0

Provided that the integral is convergent, where pmay
be a real or complex parameter and D is the Dinesh
Verma Transform (DVT) operator.

DINESH VERMA TRANSFORM OF
ELEMENTARY FUNCTIONS

According to the definition of Dinesh Verma
transform (DVT),

D{t"} = p° [, e P t"dt
[ e
=p>| e’(-) —,z=p
0 p/ p

pS )
= n+1j e Z(z2)"dz
p 0

Applying the definition of gamma function,

pS
D{y"}= ot [(n+1)

n!
pn—4

Hence, D{t"} =
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Dinesh Verma Transform (DVT) of some elementary
Functions

. D{t“}—ﬁ,wheren—012
. Dle=2

e D{sinat} = m,

e D{cosat} = m,

e D{sinhat} = pg+az'
6

e D{coshat} = z%

e D{s(t)} =p*

e The Inverse Dinesh Verma Transform
(DVT) of some of the functions are given by

-1 1 tn
e D i — wheren =0,1,2,..
5
° D—l { p } = e ,
p—a
5 .
1 P } __ sinat
° D — =
{pz+a2 a’
6
e D1 {pﬁraz} = cosat,
5 .
1 P } __ sinhat
. D —_t =
{pz—az a '’

6
e D71 {pzp_az} = coshat,
e D 'Yp*}=46(0)

DINESH VERMA TRANSFORM (DVT)
OF DERIVATIVES

D{f' ()} = pf () — p°£(0)
D{f"(t)} = p*f (p) — p°f (0) — p°£'(0)
D{f" (M} =p*f(p) —p’f(0) —p*f'(0) -
p°f"(0)And so on.
D{ef (O} == F () - L2,

D{tf (®) = ;[pf(p) )] - pel IO
p°f(0)] and

Ditf'®} =2 [P*2(p) — px(0) — p°x'(0)] —
% [p%x(p) — p®x(0) — p°x'(0)] And so on.
II. METHODOLOGY

Laguerre Polynomial
The Laguerre polynomial is defined as [4, 5]

L,(w) = ——n(e'“u")

We know that by the definition of Dinesh Verma
Transform (DVT)

DIF (D} = f(p) = p° j e Pt F(b)d.

0

Therefore,
dn
— pt) -~ = —tsn
D) =pF [ e {n,dtn (etenfar
pS 0
= e—(P—Ut{— (e‘tt")}dt
n!J,

5 _ an _
=L (- 1) f e ® DI etemyar]
Integrating again,
5 2 poo n-2
-1 —p-1ye @ _
— jo e @ 1)td — (e™ft™)dt
Integrating n again,
5 _ n po
— p (p 1) f e_(p_l)t (e_ttn)dt
n! 0
= O3 [ et (e at]
(p 1) D{tn}
But, By the defmltlon of Dinesh Verma Transform
(DVT)

D{F)}=p°J, e P f()dt.
Hence,

@-n" _ (@-)" n
n! D{tn} - n! pn4
Hence,

D(L.(®)} = !

(A) Solve the differential equations
(D* + D)y = Ly (t)
with initial conditions
y(0)=0,y(0)=1
Solution:
Given equation can be written as
y ty =Li(®)
Taking Dinesh Verma Transform (DVT) on sides
D{y"} + D{y} = D{L, ()}
Because Leguerre polynomial of order 1 is
Ly =(0-1
[p*¥(p) — p°y(0) — p°y'(0)]
+py(p) — p°y(0)] = p* - p?
Applying initial conditions, we get
[p*y(0) — p°] + p¥(p) = p* - p°
(@* +p)y®) =p° +p* - p?
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5 4 3

¥(p) = ptp —p°
(»* +p)

Applying Inverse Dinesh Verma Transform (DVT),

we get,

tz

=2t—1+4+et——
y e -5

(B) Solve the differential equations
(D? + d?’D)y = Ly (1),
with initial conditions
y(0)=0,y'(0)=0
Solution
Given equation can be written as
y'+d*y = Ly(t)
Taking Dinesh Verma Transform (DVT) on sides
D{y"}+d*D{y'} = D{L,(t)}
Because Leguerre polynomial of order 1 is

L{t} = {1 -1}

[p*¥(p) — p®y(0) — p°y'(0)]
+d*[py(p) — p°y(0)] = p* - p?
Applying initial conditions, we get
[p? + pd*1y(p) = p* — p*
4 p3
p(p+d?) p*(p+d?)

y() =

Applying Inverse Dinesh Verma Transform (DVT),
we get,

1 1 t? 1 1\
y=(gta)t-gat (@)@ -
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