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Abstract- The network circuits with delta potential 

are generally analyzed by adopting Laplace 

transform method. The paper inquires the network 

circuits with delta potential by Aboodh transform 

technique. The purpose of paper is to prove the 

applicability of Aboodh transform to analyze network 

circuits with delta potential. 

 

Indexed Terms- Aboodh Transform, Network 

Circuit, Delta Potential. 

 

I. INTRODUCTION 

 

Aboodh Transform has been applied in solving 

boundary value problems in most of the science and 

engineering disciplines [1, 2, 3,]. It also comes out to 

be very effective tool to analyze the network circuits 

with delta potential. The electrical circuits are 

generally solved by adopting Laplace transform 

method or matrix method or convolution method or 

calculus method [4, 5, 6, 7, 8, 9, 10, 11,]. In this paper, 

we present a new technique called Aboodh transform 

to analyze network circuits with delta potential. 

 

II. BASIC DEFINITIONS 

 

A. Aboodh Transform 

If the function ɦ(y), y ≥ 0 is having an exponential 

order and is a piecewise continuous function on any 

interval, then the Aboodh transform of  ɦ(y) is given 

by 

A{ɦ(y)} = ɦ̅(p) =
1

p
∫ e− py

∞

0

ɦ(y)dy. 

The Aboodh Transform [1, 2, 3] of some of the 

functions are given by 

 

• 𝐴 {𝑦𝑛} =  𝑛!/𝑝𝑛+2 , 𝑤ℎ𝑒𝑟𝑒 𝑛 = 0,1,2, .. 

• 𝐴 {𝑒𝑎𝑦} =
1

𝑝(𝑝−𝑎)
 ,    

• 𝐴 {𝑠𝑖𝑛𝑎𝑦} =
𝑎

𝑝(𝑎2+𝑝2)
 ,    

• 𝐴 {𝑐𝑜𝑠𝑎𝑦} =
1

𝑎2+𝑝2 ,  

• 𝐴 {𝑠𝑖𝑛ℎ𝑎𝑦} =
𝑎

𝑝(𝑝2−𝑎2)
 , 

• 𝐴 {𝑐𝑜𝑠ℎ𝑎𝑦} =
1

𝑝2−𝑎2 . 

• 𝐴{𝛿(𝑡)} = 1/𝑝 

 

The Inverse Aboodh Transform of some of the 

functions are given by 

 

• A-1{𝑝𝑛+2} = 𝑛!/𝑦𝑛  

 𝑛 = 0,1,2, 3, 4 … 

• A-1{
1

𝑝(𝑝−𝑎)
 } = 𝑒𝑎𝑦 

• A-1{
1

𝑝(𝑎2+𝑝2)
}= 

1

𝑎
sin 𝑎𝑦 

• A-1{𝑐𝑜𝑠𝑎𝑦} = cos 𝑎𝑦 

• A-1{
1

𝑝(𝑝2−𝑎2)
}= 

1

𝑎
sin ℎ𝑎𝑦 

• A-1{
1

𝑝2−𝑎2} = cos ℎ𝑎𝑦 

 

B. Aboodh Transform of Derivatives 

 

The Elzaki Transform [1, 2, 3] of some of the 

Derivatives of h(y) are given by 

•  𝐴{ℎ′(𝑦)} = 𝑝𝐴{ℎ(𝑦)} − ℎ(0)/p 

𝑜𝑟 𝐴{ɦ′(𝑦)} = 𝑝ɦ̅(𝑝) −  ɦ(0)/p, 

• 𝐴{ɦ′′(𝑦)} = 𝑝2ɦ̅(𝑝) −
ɦ′(0)

p
− ɦ(0), 

𝑎𝑛𝑑 𝑠𝑜 𝑜𝑛 

 

III. MATERIAL AND METHOD 

 

APPLICATIONI: 

RLC CIRCUIT WITH DELTA POTENTIAL 

𝐿𝑄̈ + 𝑅𝑄̇ +
𝑄

𝐶
= 𝜀 𝛿(𝑡) 

𝑊ℎ𝑒𝑟𝑒 𝐿 = 1 h𝑒𝑛𝑟𝑦, 𝑅 = 6 𝑜ℎ𝑚,  
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𝐶 =
1

9
 𝑓𝑎𝑟𝑎𝑑, 

𝜀 = 5 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑑𝑒𝑙𝑡𝑎 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑖𝑛 𝑣𝑜𝑙𝑡 

𝑎𝑛𝑑 𝑄(0) = 𝑄′(0) = 0 

 

Solution: 

𝑄̈ + 6𝑄̇ + 9𝑄 = 5𝛿(𝑡) 

 

Applying Aboodh Transform, we have  

 

A {𝑄̈} + 6𝐴{𝑄}̇ + 9𝐴{𝑄} = 5/𝑝 

𝑜𝑟  

𝑝2𝑄̅(𝑝) −
𝑄′(0)

𝑝
− 𝑄(0) + 6𝑝𝑄̅(𝑝) 

−6𝑝
𝑄(0)

𝑝
+ 9𝑄̅(𝑝) = 5/𝑝 

𝑜𝑟  

𝑄̅(𝑝) =
5

𝑝(9 + 6𝑝 + 𝑝2)
 

𝑜𝑟  

𝑄̅(𝑝) =
5

𝑝(3 + 𝑝)2
 

𝐻𝑒𝑛𝑐𝑒 

𝑄 = 𝐴−1 {
5

𝑝(3 + 𝑝)2
} 

𝑜𝑟  

𝑄 = 5𝑡𝑒−3𝑡 

 

APPLICATION II:  

RL CIRCUIT WITH DELTA POTENTIAL 

 

𝐿𝑄̈ + 𝑅𝑄̇ = 5𝛿(𝑡) 

𝑊ℎ𝑒𝑟𝑒 𝐿 = 1 h𝑒𝑛𝑟𝑦, 𝑅 = 6 𝑜ℎ𝑚,  

𝜀 = 5 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑑𝑒𝑙𝑡𝑎 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑖𝑛 𝑣𝑜𝑙𝑡 

𝑎𝑛𝑑 𝑄(0) = 𝑄′(0) = 0 

 

Solution: 

𝑄̈ + 6𝑄̇ = 5𝛿(𝑡) 

 

Applying Aboodh Transform, we have  

 

                   𝐴{𝑄̈} + 6𝐴{𝑄}̇ = 5/𝑝 

         𝑜𝑟  

𝑝2𝑄̅(𝑝) −
𝑄′(0)

𝑝
− 𝑄(0) + 6𝑝𝑄̅(𝑝) 

−6𝑝
𝑄(0)

𝑝
= 5/𝑝 

𝑜𝑟 

𝑄̅(𝑝) =
5

𝑝(6𝑝 + 𝑝2)
 

𝑜𝑟  

𝑄̅(𝑝) =
5

6
[

1

𝑝2
−

1

𝑝(𝑝 + 6)
] 

𝐻𝑒𝑛𝑐𝑒 

𝑄 =
5

6
𝐴−1 {[

1

𝑝2
−

1

𝑝(𝑝 + 6)
]} 

𝑜𝑟  

𝑄 =
5

6
−

5

6
𝑒−6𝑡 

 

APPLICATION III:  

RC CIRCUIT WITH DELTA POTENTIAL 

 

𝑅𝑄̇ +
𝑄

𝐶
= 5𝛿(𝑡) 

𝑊ℎ𝑒𝑟𝑒 𝑅 = 6 𝑜ℎ𝑚,  

𝐶 =
1

9
 𝑓𝑎𝑟𝑎𝑑, 

𝜀 = 5 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑡𝑟𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑑𝑒𝑙𝑡𝑎 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑖𝑛 𝑣𝑜𝑙𝑡 

𝑎𝑛𝑑 𝑄(0) = 0 

 

Solution: 

 

              6𝑄̇ + 9𝑄 = 5𝛿(𝑡) 

 

Applying Aboodh Transform, we have   

 

               6𝐴{𝑄}̇ + 9𝐴{𝑄} = 5/𝑝 

𝑜𝑟  

6𝑝𝑄̅(𝑝) − 6𝑝
𝑄(0)

𝑝
+ 9𝑄̅(𝑝) = 5/𝑝 

𝑜𝑟  

𝑄̅(𝑝) =
5

𝑝(9 + 6𝑝)
 

𝑜𝑟  

𝑄̅(𝑝) =
5

6𝑝(9/6 + 𝑝)
 

  

𝐻𝑒𝑛𝑐𝑒 

𝑄 = 𝐴−1 {
5

6𝑝(9/6 + 𝑝)
} 

𝑜𝑟  

𝑄 =
5

6
𝑒−1.5𝑡 
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CONCLUSION 

 

In this paper, we have successfully analyzed the 

network circuits with delta potential by Aboodh 

Transform. It may be finished that the technique is 

accomplished in analyzing the network circuits with 

delta potential. 
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