Advances and Applications in Mathematical Sciences
Volume 20, Issue 7, May 2021, Pages 1287-1295

© 2021 Mili Publications

DINESH VERMA-LAPLACE TRANSFORM OF SOME
MOMENTOUS FUNCTIONS

DINESH VERMA and AFTAB ALAM

Department of Mathematics
NIILM University, Kaithal
Haryana, India

Department of mathematics

Swami Vivekanand Subharti University
Meerut, U.P. India

E-mail: drdinesh.maths@ gmail.com

Abstract

The paper inquires the Dinesh Verma-Laplace transform of some momentous functions
which can be used for solving various differential and integral equations. Both transform is a
powerful mathematical tool for the engineering to solve engineering problem. The purpose of
this paper is to prove the applicability of obtaining Dinesh Verma-Laplace transform of some
momentous functions.

I. Introduction

Dinesh Verma transform (DVT) and Laplace Transform approaches play
a significant role in solving various problems in science and engineering
separately[1], [2], [3], [4], [56]. Thedifferential and integral equations are
generally solved by adopting Laplace transform method or Dinesh verma
Transform method or Fourier Transform [6], [7], [8], [9], [10], [11]. The
Dinesh Verma Transform (DVT) and Laplace 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 Dinesh Verma Transform (DVT) and Laplace
transform without finding their general solutions [12], [13] [14], [15], [16],
[17], [18]. In this paper, we present a new approach called Dinesh Verma
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transform (DVT)-Laplace transform for obtaining Dinesh Verma transform
(DVT)-Laplace transform of some momentous functions.

II. Basic Definitions

The Laplace Transform with parameter p of u(x)

Li{u(x)} :J. e PXu(x)dx
0
for Parameter p > 0.

The Dinesh Verma transforms (DVT) with parameter q of v(x)

Do)} = ¢ [ e ol

The usual Laplace-Dinesh Verma Transform (DVT) is defined as

LD{f(x, )} = f(p. @)
=" [ 1 )RG, y)dedy

Where,

R(x, y) = e (Px+@y),
II1. Methodology

Dinesh Verma-Laplace Transform of some Momentous

Functions

[A]

DL{1} = q5J‘ ]- 1. e (P gy gy
0 JO0

DL{1} = q5J‘wJ‘wef(px+qy)dxdy
0 J0
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DL} = |:q5 J' : e dy} [ I : o dy}
A51=]

4
DL} =L
p
(B]
DL{xy} = q5I - I ) xye (PXED) iy dy
0 JO
DL{xy} = {q5j‘ N ye_qydy} U. - xe_pxdx}
0 0
5| e “lepx 1"
-
—q JoL—P Jo
3
DL{xy} = L.
p
[C]

DL{eax+by} _ q5Iweax+by .e—(px+qy)dxdy
0
_|,5 ® by —qy * ax -px
{q IO e”e dy} U.O e“e dx}
- {q5‘|‘: e—y(q—b)dy} U: e—(p—a)xdx}
_ q5{e—y(q—b)r{e—(p—a)x T
_(q_b) 0 _(p_a) 0

i qub}[p . a}
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DL{eax+by} _ q5 )
(@-b)(p-a)
(D]

DL{sin ax sin by} = q5I {sin ax sin by}e P**) dxdy
0

= {q5j. e ? sin bydy} “. e P*gin axdx}
0 0

5| ) —gy —qsinby —bcos by ”
=4q|qe 2 2
g +b 0

2 2
p- +a 0

el

. . bq®
DL{sin ax sin by} = g
la® + 0% (p” + d®)

3 {epx (-psinax — a cos Owc)}OO

DL{cos ax cos by} = q5I {cos azx cos byle P*+* 9 )dxdy
0

= {q5j. e ? cos ydy} U‘ e P¥ sin axdx}
0 0

5| ) —qy —qcosby—bsinby .
—q9e 2 .2
g +b 0

. 0
_| e (=p cos ax — a sin ax)
pZ +a2 0
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ete il

pq° .
(@* + ) (p* +a?)

DL{cos ax cos by} =
[F]

DL{sinh ax sinh by} = q5j {sinh ax sinh by}e (P*+%) dxdy
0

= qSJ e ? sinh bydy} {I e P¥ sinh axdx}
" Jo 0

B 0 b -b © -
_ qSJ e—qy(e Y _ e jdy:| [J‘ e—px(eax —e ¥ de}
. Jo 2 0 2

[ 571 mvab) _ -y(arb)
K _[0 5t e }dy}

1 —x(p-a) _ ~y(p+a)
[ e -]

_ iHe—y(q—b) N o~ Y(a+b) H"O
2 |l-(g=-b) (a+b)]],

. lHex(pa) N o~ x(p+a) Hw
2l[~(p-a) (p+a) ],

abq5
(@® - %) (p® - a®)

On solving, we get,

DL{sinh ax sinh by} =

[G]

DL{cosh ax cosh by} = q5I {cosh ax cosh by}e P¥ ) dxdy
0
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= {QE)J‘ e ? cosh bydy} * U e P* cosh ax dx}
0 0

B 0 by by © ax —ax
| Jo 2 0 2

[g® [eta- b) o~ Y(@+b) °°* 1 [e*(p-a)  ,—x(p+a))]”
- ?{ “g-b) " (q+b) HO H—(p—a)‘ (p+a) HO

St @l bl el

On solving, we get,

bq6

(@® - %) (p? - a?)

DL{cosh ax cosh by} =

DL{x"y"} = q5j I xny”e_(p“qy)dxdy
0 d0
DL{xy} =[ I y'e qydy}“.wxne_pxdx}
0
|:q5{ 1e_qydyH * {E I wxn_le_pxdx}
pPJo
5/n n— 1 y- 2,0
q dy
*|:£ n- ]‘J‘ pxdxi|
p

Expand up to n terms

= {q5{[n(n -1)(n- 2),,.2'1]LJ'OO oD dyH
q" 70
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*{[n(n—l)(n—2)...2.1]Ljooe_pxdx}
p"Jo
:PL%PL%
q"a]l p"p
]
N qn+1 ’ pn+1

(n!)an+2
qn+1 _pn+1 ’

DL{x"y"} =

IV. Conclusion

1293

In this paper, we present a new approach called Dinesh Verma-Laplace

transform for obtaining Dinesh Verma-Laplace transform of some significant

functions. It may be finished that the technique is a ccomplished for obtaining

Dinesh Verma-Laplace transform of some significant functions.

S.No. DL{f(x, y)} f(a, p)
1. DL{1} q*
D
2. DL{xy} q°
»?
qn+1 _pn+1
4. DL{eax+by} q5
(@-0)(p-a)
5. DL{sin ax sin by} abq®
(@ + %) (p* + a®)
6. DL{cos ax cos by} pq®
(@® + ) (p* + a®)
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7. DL{sinh ax sinh by} abg®

(¢* - %) (p* - a?)

8. DL{cos hax cosh by} q®

(@* - b%)(p* - a?)
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