
© 2021 JETIR September 2021, Volume 8, Issue 9                                                  www.jetir.org (ISSN-2349-5162) 

JETIR2109299 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c747 
  

Shehu Transform for Solution of Some Integral 

Equations 

Nitin D. Dhange 

Assistant Professor 

Department of Mathematics 

Bhawabhuti Mahavidyalaya, Amgaon 

Abstract 

Shehu transform was introduced by Maitama as a generalization of Sumudu and Laplace transform. In this paper, 

convolution theorem and uniqueness theorem for Shehu transform is proved. Furthermore, both the theorems have been 

used to solve some integral equations. 
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1. Introduction 

Abel’s integral equation have found to be very applicable in science and engineering such as determination of potentials, 

stereology, seismic travel times, spectroscopy and optical fibers. Also, integro differential equations model many 

situations from science and engineering, such as circuit analysis. Shehu transform introduced by Maitama[1]  is found 

to be applicable in solving differential equations, Heat and transport equations, Electric circuit problems, Particular 

Abel’s equation, Volterra integral equation of first kind[2,3,4,5]. The main purpose of this paper is to solve convolution 

type Volterra integral equation of first kind including Abel’s integral equation, Volterra integral equation of second 

kind and integro differential equation by Shehu transform.  

2. Preliminaries 

Definition [1]: The Shehu transform of the function 𝑓(𝑡) of exponential order is defined over the set of functions, 

𝒜 = {𝑓(𝑡) ∃𝑀⁄ , 𝑘1, 𝑘2 > 0, |𝑓(𝑡)| < 𝑀𝑒
|𝑡|
𝑘𝑖 , 𝑖𝑓 𝑡 ∈ (−1)𝑖 × [0, ∞)} 

by the following integral 

𝕊[𝑓(𝑡)] = 𝐹(𝑠, 𝑢) = ∫ 𝑒
−𝑠𝑡

𝑢

∞

0

𝑓(𝑡)𝑑𝑡 

 

= lim
𝛼→∞

∫ 𝑒
−𝑠𝑡

𝑢

𝛼

0

𝑓(𝑡)𝑑𝑡 

                             (1) 

The inverse Shehu transform is given by 

 

𝕊−1[𝑓(𝑠, 𝑢)] = 𝑓(𝑡), for 𝑡 ≥ 0 

(2) 
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Properties of Shehu transform [1]: 

1) Linearity Property: Let the functions 𝛼𝑣(𝑡) and 𝛽𝑤(𝑡) be in set 𝒜, then  

(𝛼𝑣(𝑡) + 𝛽𝑤(𝑡)) ∈ 𝒜 , where 𝛼 and 𝛽 are nonzero arbitrary constants and 𝕊[𝛼𝑣(𝑡) + 𝛽𝑤(𝑡)] = 𝛼𝕊[𝑣(𝑡)] +

𝛽𝕊[𝑤(𝑡)]                                                                                                                                                            (3) 

2) 𝕊[1] =
𝑢

𝑠
 

3) 𝕊[𝑡] =
𝑢2

𝑠2  

4) 𝕊 [
𝑡𝑛

𝑛!
] = (

𝑢

𝑠
)

𝑛+1
, 𝑛 = 0,1,2, − − − 

5) 𝕊[𝑒𝑎𝑡] =
𝑢

𝑠−𝑎𝑢
 

6) 𝕊[𝑡𝑒𝑎𝑡] =
𝑢2

(𝑠−𝑎𝑢)2 

7) 𝕊 [
𝑡𝑛𝑒𝑎𝑡

𝑛!
] =

𝑢𝑛+1

(𝑠−𝑎𝑢)𝑛+1 

8) 𝕊[𝑠𝑖𝑛(𝑎𝑡)] =
𝑎𝑢2

𝑠2+𝑎2𝑢2 

9) 𝕊[𝑐𝑜𝑠(𝑎𝑡)] =
𝑢𝑠

𝑠2+𝑎2𝑢2 

10) 𝕊 [
𝑠𝑖𝑛ℎ(𝑎𝑡)

𝑎
] =

𝑢2

𝑠2−𝑎2𝑢2 

11) 𝕊[𝑐𝑜𝑠ℎ(𝑎𝑡)] =
𝑢𝑠

𝑠2−𝑎2𝑢2 

12) 𝕊[𝑡−𝛼] = (
𝑢

𝑠
)

1−𝛼
Γ(1 − 𝛼),    0 < 𝛼 < 1 

Proof: - By definition, 

𝕊[𝑓(𝑡)] = ∫ 𝑒
−𝑠𝑡

𝑢

∞

0

𝑡−𝛼𝑑𝑡 

Let       
𝑠𝑡

𝑢
= 𝑥 

        𝕊[𝑡−𝛼] = ∫ 𝑒−𝑥∞

0
(

𝑢𝑥

𝑠
)

−𝛼 𝑢

𝑠
𝑑𝑥 

                          = (
𝑢

𝑠
)

1−𝛼

∫ 𝑒−𝑥∞

0
𝑥(1−𝛼)−1𝑑𝑥 

                          = (
𝑢

𝑠
)

1−𝛼
Γ(1 − 𝛼)                                                                                                                        (4) 

 Replacing 𝛼 by (1 − 𝛼) in (4), we get 

                 𝕊[𝑡𝛼−1] = (
𝑢

𝑠
)

𝛼
 Γ(α)                                                                                                                             (5) 

Theorem [1]: - (Shehu transform of Derivative)  

If the function 𝑓𝑛(𝑡) is the nth derivative of the function 𝑓(𝑡) ∈ 𝒜 with respect to 𝑡, then its Shehu transform is 

defined by  

𝕊[𝑓𝑛(𝑡)] =
𝑠𝑛

𝑢𝑛 𝐹(𝑠, 𝑢) − ∑ (
𝑠

𝑢
)

𝑛−(𝑘+1)
𝑛−1
𝑘=0 𝑓𝑘(0)                                                                                                   (6) 

   When 𝑛 = 1, 2 in equation (6) above, we obtain the following 

𝕊[𝑓′(𝑡)] =
𝑠

𝑢
𝐹(𝑠, 𝑢) − 𝑓(0)                                                                                                                                           (7) 

𝕊[𝑓′′(𝑡)] =
𝑠2

𝑢2 𝐹(𝑠, 𝑢) −
𝑠

𝑢
𝑓(0) − 𝑓′(0).                                                                                                                       (8) 

Where 𝐹(𝑠, 𝑢) = 𝕊[𝑓(𝑡)].  

Relation Between Shehu and Laplace transform 

By definition of Laplace Transform, we have 

                            𝐿[𝑓(𝑡)] = ∫ 𝑒−𝑠𝑡∞

0
𝑓(𝑡)𝑑𝑡 = 𝐹(𝑠)                                                                                                     (9) 

And by definition of Shehu transform, we have  
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                              𝕊[𝑓(𝑡)] = ∫ 𝑒
−𝑠𝑡

𝑢
∞

0
𝑓(𝑡)𝑑𝑡 = 𝐴(𝑠, 𝑢)                                                                     (10) 

From (9) and (10), we can establish the relation as 

                                                      𝐴(𝑠, 𝑢) = 𝐹 (
𝑠

𝑢
)                                                                                                      (11) 

Convolution Theorem for Shehu Transform 

Let 𝑓(𝑡) and 𝑔(𝑡) be defined in 𝒜 having Laplace transform 𝐹(𝑠) and 𝐺(𝑠) and Shehu transforms 𝐴(𝑠, 𝑢) and 

𝐵(𝑠, 𝑢). Then a Shehu transform of the convolution of 𝑓 and 𝑔: 

(𝑓 ∗ 𝑔)(𝑡) = ∫ 𝑓(𝑥)
𝑡

0
𝑔(𝑡 − 𝑥)𝑑𝑥 is given by 

𝕊[(𝑓 ∗ 𝑔)(𝑡)] = 𝐴(𝑠, 𝑢)𝐵(𝑠, 𝑢) 

Proof: The Laplace transform of (𝑓 ∗ 𝑔) is given by  

𝐿[(𝑓 ∗ 𝑔)(𝑡)](𝑠) = 𝐹(𝑠)𝐺(𝑠) 

From (11), we have  

𝕊[(𝑓 ∗ 𝑔)(𝑡)](𝑠, 𝑢) = 𝐿[(𝑓 ∗ 𝑔)(𝑡)] (
𝑠

𝑢
) 

And since 𝐴(𝑠, 𝑢) = 𝐹 (
𝑠

𝑢
), 𝐵(𝑠, 𝑢) = 𝐺 (

𝑠

𝑢
) 

 Then   𝕊[(𝑓 ∗ 𝑔)(𝑡)](𝑠, 𝑢) = 𝐹 (
𝑠

𝑢
) 𝐺 (

𝑠

𝑢
) 

                                           = 𝐴(𝑠, 𝑢)𝐵(𝑠, 𝑢)  

So, the theorem is proved. 

Theorem: Uniqueness Theorem 

If 𝐴(𝑠, 𝑢) and 𝐵(𝑠, 𝑢) are Shehu transforms of 𝑓(𝑡) and 𝑔(𝑡), then   

𝐴(𝑠, 𝑢) = 𝐵(𝑠, 𝑢) ⟹ 𝑓(𝑡) = 𝑔(𝑡) 

Proof: Consider    𝐴(𝑠, 𝑢) = 𝐵(𝑠, 𝑢) 

                  ⟹  𝕊[𝑓(𝑡); (𝑠, 𝑢)] = 𝕊[𝑔(𝑡); (𝑠, 𝑢)]  

                  ⟹ L [𝑓(𝑡),
𝑠

𝑢
] = L [𝑔(𝑡),

𝑠

𝑢
]  

By uniqueness of Laplace transform, we obtain 

𝑓(𝑡) = 𝑔(𝑡) 

Some special types of Integral equations: 

1) Integro-Differential equation: 

An integral equation in which various derivatives of the unknown function 𝑦(𝑡) can also be present is said to 

be an Integro-Differential equation. 

For example: 𝑦′(𝑡) = 𝑦(𝑡) + 𝑓(𝑡) + ∫ 𝑠𝑖𝑛
𝑡

0
(𝑡 − 𝑥)𝑦(𝑥)𝑑𝑥 

2) Integral Equation of Convolution Type: 

The integral equation 

𝑦(𝑡) = 𝑓(𝑡) + ∫ 𝑘

𝑡

0

(𝑐𝑡 − 𝑥)𝑦(𝑥)𝑑𝑥 

in which the kernel 𝑘(𝑡 − 𝑥) is a function of the difference only. 

Using the definition of convolution, the above integral equation can be written as 

𝑦(𝑡) = 𝑓(𝑡) + 𝑘(𝑡) ∗ 𝑦(𝑡) 

 

 

 

3. Main Result 

Application of Shehu Transform to determine the solution of Volterra Integral Equation with Convolution 

Type Kernel:   

 Consider the Volterra integral equation of first kind  

𝑓(𝑡) = ∫ 𝑘
𝑡

0
(𝑡 − 𝑥)𝑢(𝑥)𝑑𝑥                                                                                                                             (12) 

Where 𝑘(𝑡 − 𝑥) depends only on the difference (𝑡 − 𝑥)  

Applying Shehu transform to both sides of the equation (12), we have 

𝕊[𝑓(𝑡)] = 𝕊 [∫ 𝑘

𝑡

0

(𝑡 − 𝑥)𝑢(𝑥)𝑑𝑥] 

= [𝑘(𝑡) ∗ 𝑢(𝑡)] 

                                                   ⟹ 𝐹(𝑠, 𝑢) = 𝐾(𝑠, 𝑢)𝑈(𝑠, 𝑢)  
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Where 𝐹(𝑠, 𝑢) = 𝕊[𝑓(𝑡)], 𝐾(𝑠, 𝑢) = 𝕊[𝑘(𝑡)] and  𝑈(𝑠, 𝑢) = 𝕊[𝑢(𝑡)] 

                                                   ⟹ 𝑈(𝑠, 𝑢) =
𝐹(𝑠,𝑢)

𝐾(𝑠,𝑢)
  

Applying inverse Shehu transform, we get 

                                      𝑢(𝑡) = 𝕊−1 [
𝐹(𝑠,𝑢)

𝐾(𝑠,𝑢)
]                                                                                                    (13) 

Similarly, consider the Volterra integral equation of second kind as 

𝑢(𝑡) = 𝑓(𝑡) + ∫ 𝑘
𝑡

0
(𝑡 − 𝑥)𝑢(𝑥)𝑑𝑥                                                                                                                 (14) 

Applying Shehu transform to both sides of the equation (14), we obtain 

𝑈(𝑠, 𝑢) = 𝐹(𝑠, 𝑢) + 𝐾(𝑠, 𝑢)𝑈(𝑠, 𝑢) 

                                               ⟹ 𝑈(𝑠, 𝑢) =
𝐹(𝑠,𝑢)

1−𝐾(𝑠,𝑢)
                                                                                                    (15) 

                                                ⟹ 𝑢(𝑡) = 𝕊−1 [
𝐹(𝑠,𝑢)

1−𝐾(𝑠,𝑢)
]  

The resolvent kernel of equation (14) can be determined by the method of integral transform. 

Let the kernel 𝑘(𝑡, 𝑥) be defined as a difference kernel, then so is the resolvent kernel. Since the resolvent kernel  𝑅(𝑡, 𝑥) 

is the sum of the iterated kernels and they all depend on the difference (𝑡 − 𝑥), then  

𝑅1(𝑡, 𝑥) = 𝑘(𝑡, 𝑥) = 𝑘(𝑡 − 𝑥) and  

𝑘2(𝑡, 𝑥) = ∫ 𝑘(𝑡 − 𝑧)
𝑡

𝑥
𝑘(𝑧 − 𝑥)𝑑𝑧  

Let 𝑧 − 𝑥 = 𝜇 ⟹ 𝑧 = 𝑥 + 𝜇 ⟹ 𝑑𝑧 = 𝑑𝜇 

Or 𝑘2(𝑡, 𝑥) = ∫ 𝑘(𝑡 − 𝑥 − 𝜇)
𝑡−𝑥

0
𝑘(𝜇)𝑑𝜇                                                                                                                    (16)

  

Similarly, we can determine the other integration. Thus, the solution of integral equation (14) is given by 

                                    𝑢(𝑡) = 𝑓(𝑡) + ∫ 𝑅(𝑡 − 𝑥)
𝑡

0
𝑓(𝑥)𝑑𝑥                                                                                          (17) 

Applying Shehu transform to both sides of the equation (17), we obtain 

                                  𝑈(𝑠, 𝑢) = 𝐹(𝑠, 𝑢) + 𝑅(𝑠, 𝑢)𝐹(𝑠, 𝑢)                                                                                           (18) 

Where 𝑅(𝑠, 𝑢) = 𝕊[𝑅(𝑡 − 𝑥)] 
Using (15) in (18), we have  

𝐹(𝑠, 𝑢)

1 − 𝐾(𝑠, 𝑢)
= 𝐹(𝑠, 𝑢)[1 + 𝑅(𝑠, 𝑢)] 

⟹ 𝑅(𝑠, 𝑢) =
𝐾(𝑠, 𝑢)

1 − 𝐾(𝑠, 𝑢)
 

Applying inverse Shehu transform, we have 

                                     𝑅(𝑡 − 𝑥) = 𝕊−1 [
𝐾(𝑠,𝑢)

1−𝐾(𝑠,𝑢)
]                                                                                                      (19) 

Substituting the values of  𝑅(𝑡 − 𝑥) given by (19) in (17), we shall get the desired solution of (14). 

 Now we solve Abel’s integral equation  

                           𝑓(𝑡) = ∫
𝑢(𝑥)

(𝑡−𝑥)𝛼

𝑡

0
𝑑𝑥, 0 < 𝛼 < 1                                                                                                             (20) 

by Shehu transform. 

Applying Shehu transform on both sides of (20) and using convolution theorem, we obtain 

𝕊[𝑓(𝑡)] = 𝕊[𝑢(𝑡)]𝕊[𝑡−𝛼] 

⟹ 𝐹(𝑠, 𝑢) = 𝑈(𝑠, 𝑢) (
𝑢

𝑠
)

1−𝛼

Γ(1 − 𝛼) 

                                                   ⟹ 𝑈(𝑠, 𝑢) =
(

𝑢

𝑠
)

𝛼−1
𝐹(𝑠,𝑢)

Γ(1−𝛼)
  

                                                                      =
1

Γ(𝛼)Γ(1−𝛼)
{Γ(𝛼) (

𝑢

𝑠
)

𝛼−1
𝐹(𝑠, 𝑢)}  

                                                                      =
sin 𝜋𝛼

𝜋

𝑠

𝑢
{𝕊[𝑡𝛼−1 ∗ 𝑓(𝑡)]}  

⟹ 𝕊[𝑢(𝑡)] =
𝑠

𝑢

sin 𝜋𝛼

𝜋
𝕊 [∫(𝑡 − 𝑥)𝛼−1

𝑡

0

𝑓(𝑥)𝑑𝑥] 

Or  

                                                  𝕊[𝑢(𝑡)] =
𝑠

𝑢

sin 𝜋𝛼

𝜋
𝕊[𝐺(𝑡)]                                                                                            (21) 

Where 𝐺(𝑡) = ∫ (𝑡 − 𝑥)𝛼−1𝑡

0
𝑓(𝑥)𝑑𝑥, 𝐺(0) = 0 

We know that 
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𝕊[𝐺′(𝑡)] =
𝑠

𝑢
𝕊[𝐺(𝑡)] − 𝐺(0) =

𝑠

𝑢
𝕊[𝐺(𝑡)] 

From (21), we have 

𝕊[𝑢(𝑡)] =
sin 𝜋𝛼

𝜋
𝕊[𝐺′(𝑡)] 

Applying inverse Shehu transform, we get 

𝑢(𝑡) =
sin 𝜋𝛼

𝜋

𝑑

𝑑𝑡
𝐺(𝑡) 

Or                                   𝑢(𝑡) =
sin 𝜋𝛼

𝜋

𝑑

𝑑𝑡
[∫ (𝑡 − 𝑥)𝛼−1𝑡

0
𝑓(𝑥)𝑑𝑥]                                                                                      (22) 

Which is the solution of Abel’s integral equation. 

 

4. Examples: 

In this section we solve some particular Abel’s integral equations, convolution type Volterra integral equations of 

second kind and integro-differential equations. 

1) Solve the Abel’s equation ∫
𝑢(𝑥)

(𝑡−𝑥)
1
3

𝑡

0
𝑑𝑥 = 𝑡(1 + 𝑡)                                                                                            (23) 

Solution: - Applying Shehu transform on both sides of (23), we obtain 

𝕊 [𝑢(𝑡) ∗ 𝑡
−1
3 ] = 𝕊[𝑡 + 𝑡2] 

By using convolution theorem and linearity property of Shehu transform, we get 

𝑈(𝑠, 𝑢) (
𝑢

𝑠
)

2
3

Γ (
2

3
) = (

𝑢

𝑠
)

2

+ 2 (
𝑢

𝑠
)

3

 

 

⟹ 𝑈(𝑠, 𝑢) =
1

Γ (
2
3)

[(
𝑢

𝑠
)

4
3

+ 2 (
𝑢

𝑠
)

7
3

] 

On applying inverse Shehu transform, we obtain 

                                              𝑢(𝑡) =
1

Γ(
2

3
)

{𝕊−1 [(
𝑢

𝑠
)

4

3
] + 2𝕊−1 [(

𝑢

𝑠
)

7

3
]} 

                                                      =
1

Γ(
2

3
)

[
𝑡

1
3

Γ(
4

3
)

+ 2
𝑡

4
3

Γ(
7

3
)
] 

                                                      =
sin

𝜋

3
𝜋

3

𝑡
1

3 (
2+3𝑡

2
) =

3√3

4𝜋
𝑡

1

3(2 + 3𝑡) 

2) Solve the inhomogeneous integral equation  𝑢(𝑡) = 1 + ∫ sin(𝑡 − 𝑥)𝑢(𝑥)
𝑡

0
𝑑𝑥                                                           (24) 

Solution: - Applying Shehu transform on both sides of (24), we get 

 

𝕊[𝑢(𝑡)] = 𝕊[1] + 𝕊[sin 𝑡 ∗ 𝑢(𝑡)] 

⟹ 𝕊[𝑢(𝑡)] =
𝑢

𝑠
+ 𝕊[sin 𝑡]𝕊[𝑢(𝑡)]            

⟹ 𝕊[𝑢(𝑡)] [1 −
𝑢2

𝑠2 + 𝑢2
] =

𝑢

𝑠
                   

⟹ 𝕊[𝑢(𝑡)] =
𝑢

𝑠
+ (

𝑢

𝑠
)

3

                             

Applying inverse Shehu transform, we get 

𝑢(𝑡) = 1 +
𝑡2

2!
= 1 +

𝑡2

2
 

3) Solve the inhomogeneous integral equation𝑢(𝑡) = 1 − ∫ (𝑡 − 𝑥)
𝑡

0
𝑢(𝑥)𝑑𝑥                                                    (25) 

Solution: - Applying Shehu transform on both sides of (25), we get 

                        

𝕊[𝑢(𝑡)] = 𝕊[1] − 𝕊[𝑡]𝕊[𝑢(𝑡)] 

⟹ [1 + (
𝑢

𝑠
)

2

] 𝕊[𝑢(𝑡)] =
𝑢

𝑠
 

⟹ 𝕊[𝑢(𝑡)] =
𝑢𝑠

𝑠2 + 𝑢2
           

Applying inverse Shehu transform, we get 
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𝑢(𝑡) = 𝕊−1 [
𝑢𝑠

𝑠2 + 𝑢2] = cos 𝑡 

4) Find the resolvent kernel of the Volterra integral equation and hence its solution 

𝑢(𝑡) = 𝑓(𝑡) + ∫ (𝑡 − 𝑥)
𝑡

0

𝑢(𝑥)𝑑𝑥 

Solution: - Given equation can be written as  

                                         𝑢(𝑡) = 𝑓(𝑡) + 𝑢(𝑡) ∗ 𝑡                                                                                                        (26) 

Applying Shehu transform on both sides o (26) and using the convolution theorem, we get 

                                                       𝕊[𝑢(𝑡)] = 𝕊[𝑓(𝑡)] + 𝕊[𝑢(𝑡)] (
𝑢

𝑠
)

2
 

                                                       ⟹ [1 − (
𝑢

𝑠
)

2
]  𝕊[𝑢(𝑡)] = 𝕊[𝑓(𝑡)] 

                                                      ⟹ 𝕊[𝑢(𝑡)] =
𝑠2

𝑠2−𝑢2 𝕊[𝑓(𝑡)]                                                                                   (27) 

Let 𝑅(𝑡 − 𝑥) be the resolvent kernel of the given integral equation. Then we know that the required solution is given 

by 

                                         𝑢(𝑡) = 𝑓(𝑡) + ∫ 𝑅(𝑡 − 𝑥)
𝑡

0
𝑓(𝑥)𝑑𝑥                                                                                       (28) 

Or                                     𝑢(𝑡) = 𝑓(𝑡) + 𝑅(𝑡) ∗ 𝑓(𝑡)                                                                                                    (29) 

Applying Shehu transform on equation (29) and using convolution theorem, we get 

𝕊[𝑢(𝑡)] = 𝕊[𝑓(𝑡)] + 𝕊[𝑅(𝑡)]𝕊[𝑓(𝑡)] 
From (27), we get 

𝑠2

𝑠2 − 𝑢2
= 1 + 𝕊[𝑅(𝑡)] 

⟹ 𝕊[𝑅(𝑡)] =
𝑢2

𝑠2 − 𝑢2
               

Applying inverse Shehu transform, we get 

                                                 𝑅(𝑡) = 𝕊−1 [
𝑢2

𝑠2−𝑢2] = sin ℎ𝑡 

                                           ⟹ 𝑅(𝑡 − 𝑥) = sin ℎ(𝑡 − 𝑥)                                                                                              (30) 

Using (30) in (28), the required solution is 

𝑢(𝑡) = 𝑓(𝑡) + ∫ sin ℎ
𝑡

0

(𝑡 − 𝑥)𝑓(𝑥)𝑑𝑥 

                                                                                                                           

5) Solve the integro-differential equation 

𝑢′(𝑡) = sin 𝑡 + ∫ 𝑢
𝑡

0

(𝑡 − 𝑥) cos 𝑥 𝑑𝑥, 𝑤ℎ𝑒𝑟𝑒 𝑢(0) = 0 

Solution: - Given equation can be written as  

                                      𝑢′(𝑡) = sin 𝑡 + 𝑢(𝑡) ∗ cos 𝑡                                                                                                   (31) 

Applying Shehu transform on both sides of (31) and using convolution theorem, we get 

    

𝕊[𝑢′(𝑡)] = 𝕊[sin 𝑡] + 𝕊[𝑢(𝑡)]𝕊[cos 𝑡] 

⟹
𝑠

𝑢
 𝕊[𝑢(𝑡)] − 𝑢(0) =

𝑢2

𝑠2 + 𝑢2
+ 𝕊[𝑢(𝑡)].

𝑢𝑠

𝑠2 + 𝑢2
 

Using initial condition, we get 

𝕊[𝑢(𝑡)] [
𝑠

𝑢
−

𝑢𝑠

𝑠2 + 𝑢2] =
𝑢2

𝑠2 + 𝑢2
 

⟹ 𝕊[𝑢(𝑡)] = (
𝑢

𝑠
)

3

 

⟹ 𝑢(𝑡) =  𝕊−1 (
𝑢

𝑠
)

3

=
𝑡2

2!
=

𝑡2

2
 

 

5. Conclusion 

Shehu transform is found to be very effective in solving Abel’s integral equation, Volterra integral equation of 

first and second kind with resolvent kernel and integro-differential equation. 
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