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ABSTRACT: The Laplace transform method is typically used to solve differential equations. The work investigates 

Dinesh Verma Transform differential equations. Dinesh Verma transformation makes it easier to solve the differential 

problem in engineering application and make differential equations simple to solve The goal of the paper is to 

demonstrate how Dinesh Verma transform may be used to analyze differential equations. 
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INTRODUCTION 

Dinesh Verma Transform approach has been applied in 

solving boundary value problems in most of the science 

and engineering disciplines [1], [2], [3], [4], [5],. It also 

comes out to be very effective tool to analyze 

differential equations method [6], [7], [8], [9], [10]. The 

differential equations are generally solved by adopting 

Laplace transform method or convolution method of 

residue theorem [11], [12], [13], [14], [15]. The Dinesh 

Verma transformation is a mathematical tool which is 

used in the solving of differential equations by 

converting it from one from in to another from. 

Regularly it is effective in solving linear differential 

equations either ordinary or partial. The Dinesh Verma 

transformation is used in solving the time domain 

function by converting it into frequency domain 

function. Dinesh Verma transformation makes it easier 

to solve the differential problem in engineering 

application and make differential equations simple to 

solve In this paper, we present a new technique called 

Dinesh Verma transform to analyze differential 

equations. 

 DEFINITIONS 

 

Basic definition: 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 [1] 

𝐷{ {f(t)} = 𝑝5 ∫ 𝑒−𝑝𝑡
∞

0

𝑓(𝑡)𝑑𝑡 = 𝑓̅(𝑝) 

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{𝑡𝑛} = 𝑝5 ∫ 𝑒−𝑝𝑡∞

0
𝑡𝑛𝑑𝑡 

           =  𝑝5 ∫ 𝑒−𝑧
∞

0

(
𝑧

𝑝
)

𝑛 𝑑𝑧

𝑝
  , 𝑧 = 𝑝𝑡 

=
𝑝5

𝑝𝑛+1
∫ 𝑒−𝑧

∞

0

(𝑧)𝑛𝑑𝑧 

Applying the definition of gamma function, 

D {𝑦𝑛} =
𝑝5

𝑝𝑛+1
⌈(𝑛 + 1) 

=
1

𝑝𝑛−4
𝑛! 

=
𝑛!

𝑝𝑛−4
 

Hence,       𝐷{𝑡𝑛} =
𝒏!

𝒑𝒏−𝟒 
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Dinesh Verma Transform (DVT) of some elementary 

Functions 

𝐷{𝑡𝑛} =
𝑛!

𝑝𝑛−4
 , 𝑤ℎ𝑒𝑟𝑒 𝑛 = 0,1,2, .. 

𝐷{𝑒𝑎𝑡} =
𝑝5

𝑝 − 𝑎
 , 

𝐷{𝑠𝑖𝑛𝑎𝑡} =
𝑎𝑝5

𝑝2 + 𝑎2
, 

𝐷{𝑐𝑜𝑠𝑎𝑡} =
𝑝6

𝑝2 + 𝑎2
 , 

𝐷{𝑠𝑖𝑛ℎ𝑎𝑡} =
𝑎𝑝5

𝑝2 − 𝑎2
 , 

𝐷{𝑐𝑜𝑠ℎ𝑎𝑡} =
𝑝6

𝑝2 − 𝑎2
 . 

𝐷{𝛿(𝑡)} = 𝑝5 

 

The Inverse Dinesh Verma Transform (DVT) 

of some of the functions are given by 

𝐷−1 {
1

𝑝𝑛−4
} =

𝑡𝑛

𝑛!
 , 𝑤ℎ𝑒𝑟𝑒 𝑛 = 0,1,2, .. 

𝐷−1 {
𝑝5

𝑝 − 𝑎
} = 𝑒𝑎𝑡  , 

𝐷−1 {
𝑝5

𝑝2 + 𝑎2
} =

𝑠𝑖𝑛𝑎𝑡

𝑎
, 

𝐷−1 {
𝑝6

𝑝2 + 𝑎2
} = 𝑐𝑜𝑠𝑎𝑡 , 

𝐷−1 {
𝑝5

𝑝2 − 𝑎2
} =

𝑠𝑖𝑛ℎ𝑎𝑡

𝑎
 , 

𝐷−1 {
𝑝6

𝑝2 − 𝑎2
} =  𝑐𝑜𝑠ℎ𝑎𝑡, 

𝐷−1{𝑝5} = 𝛿(𝑡) 
 

Dinesh verma transform (DVT) of derivatives [1], [2], 

[10], [21]. 

𝐷{𝑓′(𝑡)} = 𝑝𝑓(̅𝑝) − 𝑝5𝑓(0) 

𝐷{𝑓′′(𝑡)} = 𝑝2𝑓(̅𝑝) − 𝑝6𝑓(0) − 𝑝5𝑓′(0) 

𝐷{𝑓′′′(𝑦)} = 𝑝3𝑓(̅𝑝) − 𝑝7𝑓(0) − 𝑝6𝑓′(0) −
 𝑝5𝑓′′(0)And so on. 

𝐷{𝑡𝑓(𝑡)} =
5

𝑝
𝑓(̅𝑝) −

𝑑𝑓̅(𝑝)

𝑑𝑝
, 

𝐷{𝑡𝑓′(t)} =
5

𝑝
[𝑝𝑓(̅𝑝) − 𝑝5f(0)] −

𝑑

𝑑𝑝
[𝑝𝑓(̅𝑝) −

𝑝5f(0)]  and 

𝐷{𝑡𝑓′′(t)} =
5

𝑝
[𝑝2𝑥̅(𝑝) − 𝑝6𝑥(0) − 𝑝5𝑥′(0)] −

𝑑

𝑑𝑝
[𝑝2𝑥̅(𝑝) − 𝑝6𝑥(0) − 𝑝5𝑥′(0)]  And so on. 

𝑎𝑛𝑑 𝑠𝑜 𝑜𝑛 

MATERIAL AND METHOD

 The equations of motion a particle under 

certain conditions are 

𝑚𝑥̈ + 𝑒h𝑦̇ = 𝑒𝐸 … … … (1) 

𝑚𝑦̈ − 𝑒h𝑥̇ = 0 … … … … (2) 

𝑤𝑖𝑡ℎ 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠  
𝑥(0) = 0 , 𝑥′(0) = 0 , 𝑦(0) = 0 , 𝑦′(0) = 0 

We will find the path of the particle at any instant. 

 

Taking Dinesh VermaTransform of (1) on both sides 

 

𝑚𝐷{𝑥̈} + 𝑒h𝐷{𝑦̇} = 𝐷{𝑒𝐸} 

Or  

𝑚𝑝2𝑥̅(𝑝) − 𝑚𝑝6𝑥(0) − 𝑚𝑝5𝑥′(0) + 𝑒h𝑝𝑦̅(𝑝)
− 𝑒h 𝑝5y(0) = 𝑒𝐸𝑝4 

Or  

𝑚𝑝2𝑥̅(𝑝) + 𝑒h𝑝𝑦̅(𝑝) = 𝑒𝐸𝑝4 … … … (3) 
Taking Dinesh Verma Transform of (2) on both sides 

𝑚𝐷{𝑦}̈ − 𝑒hD{𝑥̇} = 0 

Or  

𝑚𝑝2𝑦̅(𝑝) − 𝑚𝑝6𝑦(0) − 𝑚𝑝5𝑦′(0) − 𝑒h𝑝𝑥̅(𝑝)
+ 𝑒h 𝑝5𝑥(0) = 0 

𝑂𝑟  
 

𝑚𝑝2𝑦̅(𝑝) − 𝑒h𝑝𝑥̅(𝑝) = 0 … … … (4) 
Solving (3) & (4), we get, 

 

𝑥̅(𝑝) = 𝑚𝑒𝐸 {
𝑝4ℎ

𝑝2𝑚2 + 𝑒2ℎ2
} 

Or  

𝑥̅(𝑝) = {
𝑝4 𝑒ℎ

𝑚
 𝑚2

𝑝2𝑚2 + 𝑒2ℎ2
} 

𝑥̅(𝑝) = {
𝑝4 𝐸𝑤

(𝑝2 + 𝑤2)ℎ
} 

𝑥̅(𝑝) =
𝐸

ℎ𝑤
{𝑝4 −

𝑝6

(𝑝2 + 𝑤2)
}   

   

𝑤ℎ𝑒𝑟𝑒 𝑤 =
𝑒ℎ

𝑚
 

Or  

Taking inverse Dinesh Verma transform, 

 

𝑥 =
𝐸

hw
 [1 − 𝑐𝑜𝑠𝑤𝑡] 
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And, 

𝑦̅(𝑝) = {
𝑒2𝐸h𝑝3

𝑚2𝑝2 + 𝑒2ℎ2
} 

 

𝑦̅(𝑝) = {
𝑤2𝐸m𝑝3

(𝑝2 + 𝑤2)𝑒ℎ2
} , 𝑤ℎ𝑒𝑟𝑒 𝑤 =

𝑒ℎ

𝑚
 

 

𝑦̅(𝑝) =
𝐸𝑚

𝑒ℎ2
{

𝑤𝑝5 + 𝑤3𝑝3 − 𝑤𝑝5

(𝑝2 + 𝑤2)
} 

 

𝑦̅(𝑝) =
𝐸

ℎ𝑤
{𝑤𝑝3 −

𝑤𝑝5

𝑤2 + 𝑝2
} 

Or  

Taking inverse Dinesh Verma transform, 

Or  

𝑦 =
𝐸

hw
{𝑤𝑡 − 𝑠𝑖𝑛𝑤𝑡} 

 

 The differential equation satisfied by a beam 

uniformly loaded, one end fixed and the second 

end subjected to tensile force P, is given by 

𝐸. 𝐼. 𝑦̈ = 𝑃𝑦 −
1

2
𝑊𝑡2 = 0, with conditions 

𝑦(0) = 0 , 𝑦′(0) = 0. 
𝑊𝑒 𝑤𝑖𝑙𝑙 𝑓𝑖𝑛𝑑 𝑡ℎ𝑒 𝑑𝑒𝑓𝑙𝑒𝑐𝑡𝑖𝑜𝑛 𝑎𝑡 𝑎𝑛𝑦 

 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑒𝑎𝑚. 
We have 

𝐸. 𝐼. 𝑦̈ = 𝑃𝑦 −
1

2
𝑊𝑡2 = 0 

This equation can be written as 

𝑦̈ −
𝑃

𝐸𝐼
𝑦 =

𝑊

2𝐸𝐼
𝑡2 

Taking Dinesh Verma Transform of on both sides 

𝐷{𝑦̈} −
𝑃

𝐸𝐼
𝐷{𝑦} = −

𝑊

2𝐸𝐼
𝐷{𝑡2} 

𝑝2𝑦̅(𝑝) − 𝑝6𝑦(0) − 𝑝5𝑦′(0) −
𝑃

𝐸𝐼
𝑦̅(𝑝) = −

𝑊

2𝐸𝐼
2𝑝2 

Or  

𝑝2𝑦̅(𝑝) −
𝑃

𝐸𝐼
𝑦̅(𝑝) = −

𝑊

2𝐸𝐼
2𝑝2 

 

𝑂𝑟  

[𝑝2 −
𝑃

𝐸𝐼
] 𝑦̅(𝑝) = −

𝑊

𝐸𝐼
𝑝2 

𝑜𝑟  
 

𝑦̅(𝑝) = −
𝑊𝑝2

(𝐸𝐼𝑝2 − 𝑃)
 

 

On sympliying and Taking inverse Dinesh Verma 

transform, 

𝑦 = −𝑊 [−
𝑡2

2𝑃
−

𝐸𝐼

𝑃2
+

𝐸𝐼

𝑃2
𝑐𝑜𝑠ℎ𝑛𝑡] 

𝑜𝑟  

𝑤ℎ𝑒𝑟𝑒 𝑛2 =
𝑃

𝐸𝐼
 

Or  

𝑦 = [
𝑊𝑡2

2𝑃
−

𝐸𝐼

𝑃2
+

𝑊

𝑃𝑛2
[1 − 𝑐𝑜𝑠ℎ𝑛𝑡]] 

 

1. CONCLUSION 

In this study, we successfully used the Dinesh 

VermaTransform approach to analyze differential 

equations. It is demonstrated that the method is effective 

when analyzing differential equations..  
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