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In this paper, the solutions of higher order differential equations with constant co-
efficient are obtained by applying Dinesh Verma Transform (DVT). The boundary value
problems described by higher order linear ordinary differential equations in science and
engineering are analyzed by Dinesh Verma Transform (DVT). It is revealed that the
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INTRODUCTION

The integral transforms such as Laplace Transform [1], [2],
[3], [4], Elzaki Transform [5], Sadik Transform [6], Kamal
Transform [7], Aboodh Transform [8], [9], [10], [11], [12],
[13], [14], [15], Mohand Transform [16], [17], [18],
Sumudu Transform [19], Shehu Transform [20], Mahgoub
Transform [21], [22], [23], [24], [25], Yang Transform [26],
[27], [28], [29], [30], [31], [32], [33] are widely used for
analyzing the boundary value problems described by
ordinary differential equations in Science and Engineering
[34], [35], [36], [37], [38], [39], [40].This paper proposed a
novel integral transform named as Dinesh Verma
transform (DVT) and applied it for analyzing boundary
value problems described by higher order linear ordinary
differential equations with constant coefficients in Science
and Engineering.

DEFINITION OF DINESH VERMA TRANSFORM (DVT)

Dr. Dinesh Verma 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 .
D(@)=p° | e f@at=F )
]

Provided that the integral is convergent, where # may be a

real or complex parameter and D is the Dinesh Verma
transform (DVT) operator.

Dinesh Verma transform (DVT) of derivatives

Let f(t) is continuous function and is piecewise continuous
on any interval, then the Dinesh Transform of first
derivative of g(y) i.e. D {f {ﬂ} is given by

DIF@) = pS J‘nﬂeﬂ”f{ﬂ dt

Integrating by parts and applying limits, we get

p{f @}
2 {-FL0) - |5 -pe®* Fle)de}

p*{-f(0) +p [F e fl)dt}

p*{-F(0) + pD{f(t)}

pf(p) - p°(0)

Hence

p{f 0} = pf(p) - p°£(0)
Since

D {f (&)} = pD{f(£)} - °f(0), Therefore, on replacing g(y)
byf'{t] by ,_r;'" (), we have

p{f' @)} =pD{f ©} - p°f (O
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= plpDIf ()} - p°F(0)} - p°F (0

= p*DIF(O} - pPF(0) - p°F (0)

= p’F () - p*£(0) - p°f (0)

Hence

p{f' )} = p*flr) - p°F(0) - p°F (0)
Similarly,

Dig" ()} =pflp) -2 FI0) - pEF(0) - p°F'(0) Andso

on.

And,

Dlef (00} =2 fip) -2L22

dp ’

D{tf @) =2 [pf@) - p*#(0)] - - [ @) - p*£(0)] and

Ditx" ®} = g[p‘?f{p] - p5x(0) - p°x'(0)] - d—i[pzf(p] -
p5x(0) - p3x'(0)]

And so on

APPLICATIONS OF DINESH VERMA TRANSFORM (DVT)
APPLICATION 1:

Solve the differential equation

F+tx-x=10

with the initicl conditions

x(0)=0.x'(0) =0

Solution:

The given equation can be written as

XA -0 wnaran o (1)

Taking Dinesh Verma Transform (DVT) on both sides,
Dix"}+D{tx'} - DIx} = 0

Or

T T S A A
[°x(p) - p°x(0) - P2 (0)] + ; px(p) - x{0)] i px(p) - p*x(0)]- Xlp) = 0
Applying initial condition

d
7 —r -
[p" +3]x(p) = ,‘!?—dp.r{]".?]

.-le'\-\.'l
+
[
i S

By using the inverse Dinesh Verma Transform (DVT) we
obtain the solution

x=t

APPLICATION 2:

Solve the differential equation
F+ti-dr=6

with the initinl conditions

x(0) =0,x'(0) =0

Solution:

The given equation can be written as
X x4 =6 e wnn (1)
Taking Dinesh Verma Transform (DVT) on both sides,
Dix"}+ D{tx"} - 4D{x} = 6D {1}

Or

. a . d .
[7°%(p) - pox(0) - p°x (0] + ; [p%(p) - p*x(0]] - p [px(p) - p°x(0)] - Zx(p) = 6

Applying initial condition

d*(p)
dp

- px(p) = 6p°

This is linear in ®(z)
The solution is
%(p) = 6p% +12 + ce? /2

By using the inverse Dinesh Verma Transform (DVT) we
obtain the solution

x(t) = 382

APPLICATION 3:

Solve the differential equation
tf-£=-1

with the initial conditions
x(0) =0.x'(0) =0

Solution:
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The given equation can be written as

2 S, [ )

Taking Dinesh Verma Transform (DVT) on both sides,
Ditx"}-p{x'} = -p{1}

Or
5 o, d . ;
, [r"2(p) - p5x(0) - % (0)] & [p%2(p) - p52(0) - 222 (0)] - [ (p) - (0] = 4

Applying initial condition
dx(p) 2
dp p

%(p) = p*

This is linear in x(p)
The solution is
x(p) = p*+op’

By using the inverse Dinesh Verma Transform (DVT) we
obtain the solution

2
ct
x(t) = t+T

Where, c is constant. Obviously, the solution satisfies.
CONCLUSION

In this paper a novel integral transform named as Dinesh
Verma transform (DVT) has successfully applied for
analyzing boundary value problems described by higher
order linear ordinary differential equations with variable
coefficients in Science and Engineering.
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Table for Dinesh Verma Transforms (DVT)

vo. | DIF(EN fe)
L | pL{1} P
2 | pLit} p
3. n {t i’!} n!
pr.—-}
& | Die®] 7
(p-a
5| Disinat} ap®
(* +a?)
6 | Dicosat} B
(»* +a?)
7 Disinhat} ap”
(»* - a?)
& | Dicoshat} 2
(" - a?)
9, D {t@ a I.‘} P:
(p - a)’
0. | D{e%tsinbt} bp®
(e - a)?+b’
.| Die®tcosht} »*(p -a)
(o - @) +5’
2. | {g* sinh bt} bp?
(v - @)*-5°
2. | Ditsinat} 2ap®
(0* + a?)?
1B | Ditcosat} p°(p" - a?)
(0* +a?)?
14. 0 {t n gt r} nl
pr.—-}
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