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Abstract In this article, the Sumudu and Elzaki transforms for solving the source identification problem for partial
differential equations are presented. Several properties of these transforms are reviewed and examined. Application of the
Elzaki transform to obtain the solution for the identification elliptic problem is provided. In addition, the solution of the
identification elliptic problem with Sumudu transform is given.
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1. Introduction

Integral transforms have long been a cornerstone in the analytical and semi-analytical solution of differential
equations. Among these, the Elzaki transform (ET), proposed by T.M. Elzaki [1], has emerged as a powerful
alternative technique due to its flexibility in handling a wide range of differential equations with various initial
and boundary conditions. In addition, the Sumudu transform (ST), introduced by Watugala in the 1990s [2], has
gained growing attention for its simplicity and dimensional preservation properties. Unlike the Laplace transform,
the ST maintains the original units of the function, which is particularly advantageous in engineering and physical
applications.

In recent decades, several works have been conducted by many researchers on studying novel methods for
solving ordinary differential equations with several integral transforms (see [3], [4], [5], [6], [7], [8], [20], [21]).
Additionally, many authors are solving the partial differential equations among these are the applications on
Laplace Transforms, ETs, and STs [9], solving the PDEs using the Sumudu and Elzaki transforms [10].

In [11], the solution of PDEs using the ST and ET is provided. The Elzaki-Laplace transform and the modified
ST solutions to the telegraph problem are provided in [12] and [13].

On the other side, numerous authors have examined the source identification problems (SIPs) of PDEs as can be
seen in [14], [15], [16], [17], [18], [19]).
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5686 SOLUTIONS TO THE IDENTIFICATION ELLIPTIC PROBLEM

Let us illustrate the identification Elliptic equation⎧⎪⎪⎨⎪⎪⎩
−utt(t, x)− uxx(t, x) = p(x) + f(t, x),

x ∈ (0,∞),−T < t < 0,
u(0, x) = φ1(x), u(−T, x) = φ2(x), x ∈ (0,∞),

u(t, 0) = α1(t, x), ux(t, 0) = α2(t, x),−T < t < 0.

(1)

where f(t, x), φ1(x), φ2(x), α1(x), and α2(x) are smooth given functions. p(x) is unknown parameter.
This paper aims to establish a comprehensive methodology for applying the ET and ST to (1), emphasizing
both theoretical development and practical computation. Finally, five sections are presented in this article: The
fundamental concepts of these integral transformations are introduced in Section 2. The identification of the elliptic
equation with ET and ST solutions are shown in Sections 3 and 4. We provide our findings in Section 5.

2. Motivations and Main Contributions

2.1. Motivations

Numerous branches of applied mathematics, physics, engineering, and mathematical modeling deal with source
identification problems (SIPs) for partial differential equations (PDEs). An inverse SIP aims to recover an unknown
source function using extra measurements or observations of the solution, in contrast to direct problems where the
source term is known and the state variable is computed. Such problems are generally more challenging because
the available information is indirect. In applications where the source cannot be directly measured, it is crucial
to identify unknown source functions. Diffusion processes, material characterization, heat-source identification,
pollutant detection, and the identification of internal driving mechanisms in physical systems are a few examples.
Integral transform methods provide a powerful framework for solving differential equations because they can
convert differentiation operators into algebraic expressions or simpler differential relations. Because of their useful
operating features and ease of handling initial and boundary conditions, the Sumudu and Elzaki transforms, in
particular, have attracted a lot of attention.

The motivation of this work is therefore to investigate the applicability of the Sumudu and Elzaki transforms
to source identification problems for partial differential equations. Special attention is given to the identification
elliptic equation, for which the unknown source function must be determined simultaneously with the solution of
the governing PDE. The study provides a unified analytical treatment based on integral transforms and demonstrates
how the two transform techniques can be employed to obtain representations of both the state solution and the
unknown source.

Another motivation is to examine the similarities and differences between the Elzaki and Sumudu transform
approaches. Although both transforms possess analogous operational properties, their definitions and transformed
representations are different. Establishing their applicability to the same identification problem provides a useful
basis for assessing the effectiveness and flexibility of these methods.

2.2. Main Contributions

The main contributions of this study are summarized as follows:

1. A unified analytical framework is developed for source identification problems in partial differential
equations using the Sumudu and Elzaki transforms.

2. The essential properties of both transforms are established and employed to transform the governing elliptic
equation while incorporating the prescribed conditions.

3. Elzaki- and Sumudu-transform-based approaches are developed to obtain the solution and recover the
unknown source function from additional information.

4. The proposed framework demonstrates the applicability and effectiveness of integral transforms for inverse
source problems and provides a basis for extending the approach to more general parabolic and hyperbolic
equations.
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Overall, the study provides a systematic and analytical methodology for identifying unknown source functions in
PDEs through the combined use of the Elzaki and Sumudu transforms.

3. Basic Concepts of Integral Transforms

In this section, we present some of the basic concepts for ET and ST.

3.1. The Elzaki Transform

The Elzaki Transform is a relatively integral transform, and it has been used successfully for solving differential
equations, integral equations, and partial differential equations (PDEs) in applied mathematics and engineering.

The Elzaki transform of f(t) is defined as

ε[f(t)](υ) = W (υ) = υ

∫︂ ∞

0

f(t) e−t/υ dt, υ ∈ (k1, k2).

Equivalently ε[f(t)](υ) = υ2
∫︁∞
0

f(υt)e−t dt. The Elzaki transform shares many properties with Sumudu and
Laplace transforms but has distinctions that make it convenient for certain variable-coefficient problems.

Let W (υ, x) = ε {f(t, x)}. Then [10]

1. ε {ft(t, x)} (υ) =
W (υ, x)

υ
− υf(0, x),

2. ε {ftt(t, x)} (υ) = 1
υ2W (υ, x)− f(0,x)

υ − ft(0, x).

ET of some standard function are obtained in the following [10]

1. ε {1} (υ) = υ2.

2. ε {eaτ} (υ) = υ2

1−aυ .

3. ε {e−aτ} (υ) = υ2

1+aυ .

3.2. The Sumudu Transform

The Sumudu Transform is an integral transform. It has been used to solve differential, integral, and partial
differential equations because of its simplicity and preservation of the function’s dimensionality.

The Sumudu transform of a suitable function f(t) is defined by

S[f(t)](u) = F (z) =

∫︂ ∞

0

f(zt) e−t dt, −t1 < z < t2.

Important properties include linearity, duality with the Laplace transform, transforms of derivatives and integrals,
and shift theorems.

Let F (X, z) = S{f(x, t)}. Then [10]

1. S{ft(x, t)}(z) = F (X,z)−f(X,0)
z ,

2. S{ftt(x, t)}(z) = F (x,z)−f(x,0)−zft(x,0)
z2 .

The STs of some standard functions are given as follows [10]

1. S{1}(z) = 1,
2. S{es}(z) = 1

1−z .

3. S{e−s}(z) = 1
1+z .
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4. Application of the Elzaki Transform

In this section, we solve the problem (1) using ET in the following steps:

1. Rewrite the PDE in a way that makes it appropriate for the ET, which is often specified for non-negative
time.

2. Using the ET and the necessary derivative rules.
3. Solve the (algebraic/ODE) problem that results in (1) and (2) after applying the transform in the time variable.
4. Apply the inverse of ET, to obtain the exact solution u(t, x) and p(x).

Let us illustrate the identification Elliptic equation (1) in the following examples showing the solution by using ET.
Solve the following identification elliptic equation with the conditions by using ET.⎧⎪⎪⎪⎨⎪⎪⎪⎩

−utt(t, x)− uxx(t, x) = p(x)− 2e−t−x − e−x,
0 < x < 1,−1 < t < 0,

u(0, x) = e−x, u(−1, x) = e1−x,
ut(0, x) = −e−x, 0 < x < 1,

u(t, 0) = e−t, ux(t, 0) = −e−t,−1 < t < 0.

(2)

Solution. First, we take
−utt(t, x)− uxx(t, x) = p(x)− 2e−t−x − e−x.

To acquire a conventional sign for the time derivative, multiply by (-1). This yields

utt(t, x) + uxx(t, x) = −p(x) + 2e−t−x + e−x. (3)

As we know, the ET is defined for non-negative time t ≥ 0. But in this problem, the interval is −1 < t < 0.
Therefore, to apply the ET straightforwardly, we will use τ = −t, τ ≥ 0.

Now and in the future, define
ω(τ, x) = u(−τ, x).

Then
ut = −ωτ , utt = ωττ , and uxx = ωxx.

Hence, the formula (2) becomes⎧⎪⎪⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎪⎪⎩

−ωττ (τ, x)− ωxx(τ, x) = p(x)− 2eτ−x − e−x,
0 < x < 1, 0 < τ < 1,

ω(0, x) = u(0, x) = e−x,
ω(1, x) = u(−1, x) = e1−x,
ωτ (0, x) = e−x, 0 < x < 1,
ω(τ, 0) = u(−τ, 0) = eτ ,

ωx(τ, 0) = ux(−τ, 0) = −eτ , 0 < τ < 1.

Second, let us denote
ετ {ω(τ, x)} (υ) = ε {ω(υ, x)} = W (υ, x),

ε {ωxx(υ, x)} = Wxx(υ, x),

and

ε {ωττ (υ, x)} =
1

υ2
W (υ, x)− ω(0, x)

υ
− ωτ (0, x).

Then, applying the ET in τ, τ ≥ 0, we obtain

ε {ωττ} (υ, x)− ε {ωxx} (υ, x) = ε {p(x)} − 2ε
{︁
eτ−x

}︁
− ε

{︁
e−x

}︁
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Use the derivative rules for the ET, we obtain(︃
1

υ2
W (υ, x)− ω(0, x)

υ
− ωτ (0, x)

)︃
−Wxx(υ, x)

= p(x)ε {1} − 2e−xε {eτ} − e−xε {1}

Therefore, we obtain

Wxx(υ, x)−
1

υ2
W (υ, x)

= −p(x)ε {1}+ 2e−xε {eτ}+ e−xε {1}+ ω(0, x)

υ
+ ωτ (0, x). (4)

Applying the definition of ET, we obtain

ε {1} (υ) = υ

∫︂ ∞

0

e−τ/υdτ = υ.υ = υ2, (5)

and

ε {eτ} (υ) = υ

∫︂ ∞

0

eτe−τ/υdτ = υ

∫︂ ∞

0

e−( 1
υ−1 )dτ

=
1

1/υ − 1
=

υ2

1− υ
. (6)

Since ω(0, x) = e−x, and applying the formulas (5) and (6), the equation (4) becomes

Wxx(υ, x)−
1

υ2
W (υ, x)

= −p(x)υ2 + 2e−x υ2

1− υ
+ e−xυ2 +

e−x

υ
+ ωτ (0, x).

Then
Wxx(υ, x)−

1

υ2
W (υ, x)

= −p(x)υ2 + e−x

(︃
2υ2

1− υ
+ υ2 +

1

υ

)︃
+ ωτ (0, x). (7)

Third, to obtain the exact solution (u(t, x), p(x)), we will consider ω(τ, x) = A(τ)e−x, for some scalar function
A(τ). Then, the ET will be

W (υ, x) = ˜︁A(υ)e−x, (8)

where, ˜︁A(υ) = ε {A(τ)} (υ).

Therefore, substitute (8) in (7), we will write the LHS as

Wxx(υ, x)−
1

υ2
W (υ, x) = ˜︁A(υ)e−x − 1

υ2
˜︁A(υ)e−x

= ˜︁A(υ)e−x

(︃
1− 1

υ2

)︃
.

Then, (7) becomes

˜︁A(υ)e−x

(︃
1− 1

υ2

)︃
= −p(x)υ2 + e−x

(︃
2υ2

1− υ
+ υ2 +

1

υ

)︃
+ ωτ (0, x). (9)
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Thus, LHS is proportional to e−x. This means, the entire RHS must also be proportional to e−x. Therefore, we
claim

P (x) = αe−x, ωτ (0, x) = βe−x,

where α, and β are unknown constant. Therefore, (9) becomes

˜︁A(υ)e−x

(︃
1− 1

υ2

)︃
= −αe−xυ2 + e−x

(︃
2υ2

1− υ
+ υ2 +

1

υ

)︃
+ βe−x.

Now, dividing by e−x, yields

˜︁A(υ)

(︃
1− 1

υ2

)︃
= −αυ2 +

(︃
2υ2

1− υ
+ υ2 +

1

υ

)︃
+ β. (10)

Fourth, since ω(τ, 0) = eτ , and ω(τ, 0) = A(τ)e0, then A(τ) = eτ , therefore

ω(τ, x) = eτ−x,

then, applying derivative of τ and since τ = 0, then we obtain

ωτ (τ, x)|τ=0 = ωτ (0, x) = e−x,

therefore β = 1.
Also, since A(τ) = eτ , then

˜︁A(υ) = ε {A(τ)} (υ) = ε {eτ} (υ) = υ2

1− υ
. (11)

Therefore, using (11) and since β = 1, (10) becomes

υ2

1− υ

(︃
1− 1

υ2

)︃
= −αυ2 +

2υ2

1− υ
+ υ2 +

1

υ
+ 1,

then,

− (υ + 1) = −αυ2 +
2υ2

1− υ
+ υ2 +

1

υ
+ 1.

In this case, we could match rational functions in υ, but there is a simpler and decisive method that we already have
A(τ) = eτ , such that

ω(τ, x) = A(τ)e−x = eτ−x.

Since τ = −t, then
u(t, x) = ω(τ, x) = ω(−t, x) = e−t−x.

Also, from (3), we obtain p(x) = e−x, where α = 1. Therefore, the pair of exact solutions is

(u(t, x), p(x)) = (e−t−x, e−x).

5. Application of the Sumudu Transform

In this section, we solve the identification elliptic problem using the ST. We will:

1. Rewrite the PDE in a way that makes it appropriate for the ET, which is often non-negative.
2. Choose the ST properties we need.
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3. Apply the ST to the PDE, solve the resulting ODE in x (with the transformed boundary).
4. invert the ST to obtain u(t, x) and identify p(x).

Let us illustrate the identification Elliptic equation (1) in the following example, which shows the solution by
using ST.

Solve the identification elliptic equation with the conditions (2) by using ST.
Solution. First, we take ⎧⎪⎪⎪⎨⎪⎪⎪⎩

−utt(t, x)− uxx(t, x) = p(x)− 2e−t−x − e−x,
0 < x < 1,−1 < t < 0,

u(0, x) = e−x, u(−1, x) = e1−x,
ut(0, x) = −e−x, 0 < x < 1,

u(t, 0) = e−t, ux(t, 0) = −e−t,−1 < t < 0.

(12)

Here, the ST is defined for non-negative time t ≥ 0. But in this problem, the interval is −1 < t < 0. Therefore, to
apply the ET straightforwardly, we will use s = −t, s ≥ 0.

Define
v(s, x) = u(t, x) = u(−s, x).

Derivatives transform as

ut =
∂

∂t
u(t, x) = −vs(s, x),

utt = vss(s, x).

Hence, formula (12) becomes ⎧⎪⎪⎪⎪⎪⎨⎪⎪⎪⎪⎪⎩

− vss(s, x)− vxx(s, x) = p(x)− 2es−x − e−x, ,
0 < x < 1, 0 < s < 1,
v(0, x) = u(0, x) = e−x,

v(1, x) = u(−1, x) = e1−x,
vs(0, x) = −ut(0, x) = −e−x, 0 < x < 1,
v(s, 0) = e−s, υx(s, 0) = −e−s, 0 < s < 1.

(13)

Second, we apply ST to s. As we know, the definition of ST defined by

S{f(s)}(z) = F (z) =

∫︂ ∞

0

f(zt) e−t dt

=
1

z
L{f}

(︁
1
z

)︁
Since F (z) = S{f(s)}(z). That is leads to

S{f ′(s)}(z) = F (z)− f(0)

z
,

S{f ′′(s)}(z) = F (z)− f(0)− zf ′(0)

z2
.

S{eas}(z) =
∫︂ ∞

0

eazte−t dt =
1

1− az
,

and

S{1}(z) = 1, S{es}(z) = 1

1− z
.
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Third, since V (z, x) = S{v(s, x)}(z). Taking the ST to the equation which is given in (12) with respect to s, we
obtain

S{−vss}(z, x)− S{vxx}(z, x)
= S{p(x)}(z)− S{−2es−x}(z)− S{−e−x}(z),

then
−V−v(0,x)−zvs(0,x)

z2 − Vxx(z, x)
= p(x) · S{1}(z)− 2e−x S{es}(z)− S{−e−x}(z).

Thus the transformed PDE is

−V − v(0, x)− zvs(0, x)

z2
− Vxx(z, x) = p(x)− 2e−x 1

1− z
− e−x,

Fourth, inserting v(0, x) = e−x and vs(0, x) = e−x to obtain

−V − e−x − ze−x

z2
− Vxx = p(x)− 2

e−x

1− z
− e−x.

This yields

Vxx +
1

z2
V = −p(x) + e−x + 2

e−x

1− z
+

e−x

z2
+

e−x

z
. (14)

Fifthly, applying the boundary conditions to determine V , we obtain

v(s, 0) = es ⇒ V (z, 0) = S{es}(z) = 1

1− z
,

vx(s, 0) = −es ⇒ Vx(z, 0) = − 1

1− z
.

Then, let us assume

V (z, x) =
e−x

1− z
. (15)

Then

Vx(z, x) = − e−x

1− z
, Vxx(z, x) =

e−x

1− z
. (16)

Then, applying (15), and (16) in (14) becomes

e−x

1− z
+

1

z2
· e−x

1− z
= −p(x) + e−x

(︃
1 +

2

1− z
+

1

z2
+

1

z

)︃
.

Hence,

e−x 1 + 1
z2

1− z
= −p(x) + e−x

(︃
1 +

2

1− z
+

1

z2
+

1

z

)︃
.

Therefore,

p(x) =

(︃
−
1 + 1

z2

1− z
+ 1 +

2

1− z
+

1

z2
+

1

z

)︃
e−x

=

(︃
1− 1

z2

1− z
+ 1 +

1

z2
+

1

z

)︃
e−x

=

(︃
z2 − 1

z2(1− z))
+ 1 +

1

z2
+

1

z

)︃
e−x

=

(︃
−z + 1

z2
+ 1 +

1

z2
+

1

z

)︃
e−x

=

(︃
−1

z
− 1

z2
+ 1 +

1

z2
+

1

z

)︃
e−x
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Hence
p(x) = 1 · e−x = e−x.

Finally, since V (z, x) =
e−x

1− z
and S{es}(z) = 1

1− z
, taking the inverse of ST, we obtain

v(s, x) = es−x

Returning to the original variable t = −s, we obtain

u(t, x) = v(−t, x) = e−t−x.

Thus the pair of exact solution is
(u(t, x), p(x)) = (e−t−x, e−x).

6. Conclusion

In this study, we investigated the solution of the elliptic identification problem using two integral transform
techniques, the ET and the ST. Both transforms proved to be powerful analytical tools for simplifying and solving
the governing partial differential equations associated with the identification problem. The main steps were to
change t → s = −t, then the ET and ST act on s ≥ 0, apply them, and use derivative identities to get an ODE,
use boundary data and the structure of the forcing to guess a simple transformed solution, simplify algebraically to
obtain the exact solution for identifying p(x) and u(t, x).

These methods are effective here because the data and forcing are exponential in t and x, and the spatial
ODE is elementary. Unlike other transforms, both transforms preserve the structure of differential operators
while simplifying the inversion process,which makes them suitable for the considered problem for time-dependent
problems in mathematical physics.

REFERENCES

1. T. M. Elzaki, and S. M. Elzaki, On the connections between Laplace and Elzaki transforms, Advances in Theoretical and Applied
Mathematics, vol. 6, no. 1, pp. 1–11, 2011.

2. G. K. Watugala, Sumudu transform: a new integral transform to solve differential equations and control engineering problems,
Integrated Education, vol. 24, no. 1, pp. 35–43, 1993.

3. M. Almousa, A. Al-Hammouri, Q. A. Almomani, M. H. Alomari, and M. M. Alzubaidi, Sumudu and Elzaki Integral Transforms for
Solving Systems of Integral and Ordinary Differential Equations, Advances in Differential Equations and Control Processes, vol. 31,
no. 1, pp. 43–60, 2024.

4. Y. Al-Shorman, A. Alsoboh, O. S. Solaiman, and I. Hashim, Derivative-Free Method for Nonlinear Systems with Some Real-life
Applications, European Journal of Pure and Applied Mathematics, vol. 18, no. 3, p. 6262, 2025.

5. M. Almousa, S. Saidat, A. Al-Hammouri, S. Alsaadi, and G. Banihani, Solutions of Nonlinear Integro-Differential Equations Using
a Hybrid Adomian Decomposition Method with Modified Bernstein Polynomials, International Journal of Fuzzy Logic and Intelligent
Systems, vol. 24, no. 3, pp. 271–279, 2024.

6. M. Almousa, A. Al-Hammouri, S. Saidat, S. Alsaadi, and G. Banihani, A hybrid Laplace transform-optimal homotopy asymptotic
method (LT-OHAM) for solving integro-differential equations of the second kind, International Journal of Analysis and Applications,
vol. 22, p. 17, 2024.

7. M. Matinfar, M. Saeidy, and J. Vahidi, Application of homotopy analysis method for solving systems of Volterra integral equations,
Advances in Applied Mathematics and Mechanics, vol. 4, no. 1, pp. 36–45, 2012.

8. J. Biazar, E. Babolian, and R. Islam, Solution of the system of ordinary differential equations by Adomian decomposition method,
Applied Mathematics and Computation, vol. 147, no. 3, pp. 713–719, 2004.

9. F. A. Almostafa, H. M. Elnile, M. Belkhamsa, R. Eltayeb, and S. Hafdhi, Applications on Laplace Transforms, Elzaki Transforms
and Sumdu Transforms Using Initial and Boundary Conditions, International Journal of Mathematics and its Applications, vol. 12,
no. 2, pp. 11–18, 2024.

10. C. Kasumo and E. Hapunda, On the solution of partial differential equations using the Sumudu and Elzaki transforms, International
Journal of Advanced Applied Mathematics and Mechanics, vol. 11, no. 2, pp. 174–191, 2023.

11. S. A. Ahmed, T. M. Elzaki, M. Elbadri, and M. Z. Mohamed, Solution of partial differential equations by new double integral
transform (Laplace-Sumudu transform), Ain Shams Engineering Journal, vol. 12, no. 4, pp. 4045–4049, 2021.

12. T. Elzaki and A. A. Ishag, Solution of telegraph equation by Elzaki-Laplace transform, African Journal of Engineering &
Technology, vol. 2, no. 1, pp. 1–7, 2022.

Stat., Optim. Inf. Comput. Vol. 16, December 2026



5694 SOLUTIONS TO THE IDENTIFICATION ELLIPTIC PROBLEM

13. T. M. Elzaki, Analytical solution for telegraph equation by modified of Sumudu transform “Elzaki transform”, Mathematical Theory
and Modeling, vol. 2, no. 4, pp. 104–111, 2012.

14. M. Ashyraliyev and M. A. Ashyralyyeva, A stable difference scheme for the solution of a source identification problem for telegraph-
parabolic equations, Bulletin of the Karaganda University. Mathematics Series, vol. 115, no. 3, pp. 46–54, 2024.

15. A. Al-Hammouri and A. Ashyralyev, A Note on the second order of accuracy difference scheme for the elliptic-telegraph
identification problem with dirichlet boundary condition, International Journal of Applied Mathematics, vol. 38, no. 1, pp. 1–13,
2025.

16. A. Ashyralyev and A. Al-Hammouri, A note on the elliptic-telegraph identification problem with non-local condition, AIP
Conference Proceedings, vol. 2334, no. 1, p. 060006, 2021.

17. A. Ashyralyev and A. Al-Hammouri, Numerical solution to the second order of accuracy difference scheme for the source
identification elliptic-telegraph problem, AIP Conference Proceedings, vol. 2325, no. 1, p. 020057, 2021.

18. S. S. Adavani and G. Biros, Fast algorithms for source identification problems with elliptic PDE constraints, SIAM Journal on
Imaging Sciences, vol. 3, no. 4, pp. 791–808, 2010.

19. C. Ashyralyyev, On the stable difference scheme for source identification nonlocal elliptic problem, Mathematical Methods in the
Applied Sciences, vol. 46, no. 2, pp. 2488–2499, 2023.

20. G. M. Gharib, M. A. Alsaoudi, E. A. Kuffi, and M. Labib, A new complex integral technique for solving the differential equations
and their applications, Statistics, Optimization & Information Computing, vol. 16, no. 5, pp. 4244–4268, 2026.

21. R. Deshmukh, V. S. Goswami, and D. P. Patil, The new integral transform, DPR transform and its application, Statistics,
Optimization & Information Computing, vol. 16, no. 2, pp. 1561–1578, 2026.

Stat., Optim. Inf. Comput. Vol. 16, December 2026


	1 Introduction
	2 Motivations and Main Contributions
	2.1 Motivations
	2.2 Main Contributions

	3 Basic Concepts of Integral Transforms
	3.1 The Elzaki Transform
	3.2 The Sumudu Transform

	4 Application of the Elzaki Transform
	5 Application of the Sumudu Transform
	6 Conclusion

