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Abstract 

In this paper, a new type of integral transform with complex power parameters called the "Mayan transform" has 

been introduced. The definitions of the integral transform and its inverse are given in the classical case and the 

corresponding neutrosophic case. The classical analytical properties of the Mayan integral transforms are 

proven; the application of it to some essential functions and neutrosophic functions is introduced and proven. 

Also, its application to the  neutrosophic derivatives (first, second, and third) then the generalization of the 

application on the Mayan integral transform on the neutrosophic derivatives are given. The worthiness of the 

introduced integral transform on the actual application is also proven by applying the integral transform in 

solving two problems: the response of an Undamped forced mechanical oscillator and the response of an 

undamped forced electrical oscillator. 

Keywords: Mayan transform; neutrosophic Mayan Transform; Fourier transform; Neutrosophic Laplace 

transform; Laplace transform; SEE transform complex SEE transform; Sadik transform; Complex Sadik 

transform; SEJI transform, Novel Transform; Ordinary differential equations. 

1. Introduction 

The existence of integral transform had been resining the curiosity of mathematicians from the early years; the 

suggestion of Laplace transform concludes that curiosity. The suggestion of Laplace transform paved the road to 

the suggestion of many other transforms, from these transforms are Aboodh, Muhand, Mahoub, El Zaki, Rohit, 

Gupta, SEE, Complex SEE, Al-Tememe, Complex AL-Tememe, AL-Zughair, extension AL-Zughair, ARA, 

INEM, EFG, SEA, SEL, Sadik, Complex Sadik, Aleneze, Emad-Sara, Emad-Falih, and AL-Jafari transforms [1, 

- 19, 21-28]. Some of these transforms have been based on Laplace transforms, while others are standalone. 

These transforms have been applied and used in many applications in the physical and medical fields, proving 

their usefulness in transferring singular or systems of complicated differential and integral equations into simpler 

and algebraically more malleable equations and systems. That transformation, which resulted in simplifying the 

solution, came from exploiting these transformed properties and theorems to reduce the overall steps to find the 

final exact solution of the problems.  

Some of the suggested integral transforms are designed to deal with complex parameters, and their main goal is 

the easiness of solution steps in solving complex differential equations; these transforms provide an excellent 

environment to deal with some modern security-related subjects such as images and video cryptography [1, 2, 7, 

10, 12-19]. 

This work proposed a general transform that addresses complex parameters, although the well-known “AL-Jafari 

transform” [20] has given a generalization into integral transforms. However, the suggested Mayan transform” is 
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not considered a special case from the AL-Jafari transform due to the complexity applied to the parameter 

exponential of the Mayan transform, which gave the suggested transform its uniqueness. 

Neutrosophic real analysis and functions theory was proposed in [29-33], where integrals, spaces, and 

derivations were discussed by different methods, especially the AH-isometry method. The novel proposed 

transform will be applied to neutrosophic real functions, derivatives, and neutrosophic integral formulas. 

2. Definitions and Properties: 

Definition (2.1): The Mayan integral transform of the function 𝑓(𝑡) on the interval (0, ∞) is defined as: 

𝑀𝐴{𝑓(𝑡)} = 𝑀(𝑣) =
1

𝑣𝑖𝛽
∫  

∞

0

𝑒−𝑣𝑖𝛼𝑡𝑓(𝑡) 𝑑𝑡 

Where  𝛼, 𝛽 ∈ ℤ, 𝑣 is a parameter, 𝑣 > 0 and 𝑖 ∈ ℂ, (𝑖2 = 1). 

The neutrosophic Mayan integral transform of the function 𝑓(𝑡) on the interval (0, ∞) is defined as: 

𝑀𝐴{𝑓(𝑡)} = 𝑀(𝑣) =
1

𝑣𝑖𝛽
∫  

∞

0

𝑒−𝑣𝑖𝛼𝑡𝑓(𝑡) 𝑑𝑡 

Where  𝛼, 𝛽 ∈ ℤ(𝐼), 𝑣 is a parameter, 𝑣 > 0 and 𝑖 ∈ ℂ, (𝑖2 = 1). 

Definition (2.2): The inverse of the Mayan transform is given by: 

(𝑀𝐴)−1{𝑀(𝑣)} = 𝑓(𝑡) =
1

2𝜋𝑖
 lim

𝜏→0
∫  

𝛿+𝑖𝜏

𝛿−𝑖𝜏

𝑣𝑖𝛽𝑒𝑣𝑖𝛼𝑡𝑀(𝑣)𝑑𝑣  , 

In general, 𝑣 = 𝛿 + 𝑖𝜏 with 𝛿 and 𝜏 being real numbers. 

The inverse of the neutrosophic Mayan transform is given by: 

(𝑀𝐴)−1{𝑀(𝑣)} = 𝑓(𝑡) =
1

2𝜋𝑖
 lim

𝜏→0
∫  

𝛿+𝑖𝜏

𝛿−𝑖𝜏

𝑣𝑖𝛽𝑒𝑣𝑖𝛼𝑡𝑀(𝑣)𝑑𝑣  , 

In general, 𝑣 = 𝛿 + 𝑖𝜏 with 𝛿 and 𝜏 being real neutrosophic numbers.  

Property (2.1): (Linear Property) 

Let 𝐴𝑓1(𝑡) and 𝐵𝑓2(𝑡) have Mayan transform 𝑀1(𝑣) and 𝑀2(𝑣) then the Mayan transform of 

𝑀𝐴{𝐴𝑓1(𝑡) ± 𝐵𝑓2(𝑡)} = 𝐴 𝑀𝐴{𝑓1(𝑡)} + 𝐵 𝑀𝐴{𝑓2(𝑡)}. 

Where 𝐴 and 𝐵 are constants. 

Property (2.2): (Shifting Property) 

If 𝑀𝐴{𝑓(𝑡)} = 𝑀(𝑣), then 𝑀𝐴{𝑒𝑏𝑡𝑓(𝑡)} = (1 − 𝑣−𝑖𝛽𝑏)𝑀(𝑣 − 𝑏), where 𝑏 is a constant. 

Proof: From Mayan transform definition, 

𝑀𝐴{𝑒𝑏𝑡𝑓(𝑡)} =
1

𝑣𝑖𝛽
∫ 𝑒−𝜈𝑖𝛼𝑡𝑒𝑏𝑡𝑓(𝑡)𝑑𝑡

∞

0

 , 

=
1

𝑣𝑖𝛽
∫  

∞

0

  − 𝑒(𝑣𝑖𝛼−𝑏)𝑡𝑓(𝑡)𝑑𝑡 , 
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=
(𝑣𝑖𝛽 − 𝑏)

𝑣𝑖𝛽(𝑣𝑖𝛽 − 𝑏)
∫  

∞

0

 𝑒−(𝑣𝑖𝛼−𝑏)𝑡𝑓(𝑡)𝑑𝑡 , 

=
𝑣𝑖𝛽 − 𝑏

𝑣𝑖𝛽
𝑀(𝑣 − 𝑏) = 𝑣−𝑖𝛽(𝑣𝑖𝛽 − 𝑏)𝑀(𝑣 − 𝑏) , 

= (1 − 𝑏𝑣−𝑖𝛽)𝑀(𝑣 − 𝑏) . 

 

3. Mayan Integral and neutrosophic Mayan Integral Transforms of Complex Powers of Parameter 

for Some Basic Functions 

This section presents the most fundamental functions of the Mayans’ transformation with their proofs.  

(1) If 𝑓(𝑡) = 𝑘 and 𝑘 is a constant, then 𝑀𝐴{𝑘} = 𝑘𝑣−𝑖(𝛼+𝛽) .  

Proof: By definition, we get: 

𝑀𝐴{𝑘} =
1

𝑣𝑖𝛽
∫  

∞

0

  𝑒−𝑣𝑖𝛼𝑡  𝑘 𝑑𝑡 =
−𝑘

𝑣𝑖𝛽𝑣𝑖𝛼
∫  

∞

0

 𝑒−𝑣𝑖𝛼𝑡  𝑑𝑡 

=
−𝑘

𝑣𝑖(𝛼+𝛽)
[𝑒−𝑣𝑖𝛼𝑡|

0

∞

=
−𝑘

𝑣𝑖(𝛼+𝛽)
[0 − 1] = 𝑘𝑣−𝑖(𝛼+𝛽) , Re(𝑣) > 0 . 

 

(2) If 𝑓(𝑡) = 𝑡, then 𝑀𝐴{𝑡} = 𝑣−𝑖(2𝛼+𝛽) . 

Proof: By the definition, we get: 

𝑀𝐴{𝑡} =
1

𝑣𝑖𝛽
∫  

∞

0

  𝑒−𝑣𝑖𝛼𝑡 . 𝑡 𝑑𝑡  

=
1

𝑣𝑖𝛽
[

−𝑡

𝑣𝑖𝛼
𝑒−𝑣𝑖𝛼𝑡 −

1

𝑣2𝑖𝛼
𝑒−𝑣𝑖𝛼𝑡]

0

∞

 , 

=
1

𝑣𝑖𝛽
[(0 − 0) − (0 −

1

𝑣2𝑖𝛼)
] , 

=
1

𝑣𝑖𝛽𝑣2𝑖𝛼
=

1

𝑣𝑖(𝛽+2𝛼)
= 𝑣−𝑖(2𝛼+𝛽) . 

 

(3) If 𝑓(𝑡) = 𝑡3, then 𝑀𝐴{𝑡2} = 2𝑣−𝑖(3𝛼+𝛽) , 𝑅𝑒(𝑣) > 0 . 

Proof: By the definition 

𝑀𝐴{𝑡2} =
1

𝑣𝑖𝛽
∫  

∞

0

  𝑒𝑣𝑖𝛼𝑡𝑡2𝑑𝑡 , 

=
1

𝑣𝑖𝛽
[−

𝑡2

𝑣𝑖𝛼
𝑒−𝑣𝑖𝛼𝑡 −

2𝑡

𝑣2𝑖𝛼
𝑒−𝑣𝑖𝛼𝑡 −

2

𝑣3𝑖𝑣
𝑒−𝑣𝑖𝛼𝑡|

0

∞

  , 

=
1

𝑣𝑖𝛽
[(0 − 0 − 0) − (0 − 0 −

2

𝑣3𝑖𝛼
)] , 

=
2

𝑣𝑖(𝛽𝛼+𝛽)
= 2𝑣−𝑖(3𝛼+𝛽) , 𝑅𝑒(𝑣) > 0 . 
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(4) 𝑓(𝑡) = 𝑡3 

Proof:  

𝑀𝐴{𝑡3} =
1

𝑣𝑖𝛽
∫ 𝑡3𝑒−𝑣𝑖𝛼𝑡𝑑𝑡

∞

0

   

=
1

𝑣𝑖𝛽
[ (

−𝑡3

𝑣𝑖𝛼
−

3𝑡2

𝑣2𝑖𝛼
−

6𝑡

𝑣3𝑖𝛼
−

6

𝑣4𝑖𝛼
) 𝑒−𝑣𝑖𝛼𝑡|

0

∞

  

=
1

𝑣𝑖𝛽
[(0) − (

6

𝑣4𝑖𝛼
)]  

=
6

𝑣𝑖(4𝛼+𝛽)
= 3! 𝑣−(4𝛼+𝛽)𝑖  , 𝑅𝑒(𝑣) > 0 . 

In general, if 𝑓(𝑡) = 𝑡𝑛 , 𝑛 ∈ ℕ 𝑅𝑒(𝑣) > 0 .  𝑀𝐴{𝑡𝑛} = 𝑛! 𝑣−𝑖((𝑛+1)𝛼+𝛽) .  

Proof: By Mathematical induction. 

(5) If 𝑓(𝑡) = 𝑒𝑏𝑡, where 𝑏 is a constant then 𝑀𝐴{𝑒𝑏𝑡} =
1

𝑣𝑖𝛽(𝑣𝑖𝛼−𝑏)
 . 

𝑀𝐴{e𝑏𝑡} =
1

𝑣𝑖𝛽
∫  

∞

0

 𝑒𝑏𝑡𝑒−𝑣𝑖𝛼𝑡𝑑𝑡 =
1

𝑣𝑖𝛽
∫  

∞

0

 𝑒−(𝑣𝑖𝛼−𝑏)𝑡𝑑𝑡  

=
−1

𝑣𝑖𝛽(𝑣𝑖𝛼 − 𝑏)
[𝑒−(𝑣𝑖𝛼−𝑏)𝑡|

0

∞

=
−1

𝑣𝑖𝛽(𝑣𝑖𝛼 − 𝑏)
[𝑒−(𝑣𝑖𝛼−𝑏)𝑡|

0

∞

  

=
−1

𝑣𝑖𝛽(𝑣𝑖𝛼 − 𝑏)
[0 − 1] =

1

𝑣𝑖𝛽(𝑣𝑖𝛼 − 𝑏)
 , Re(𝑣𝑖𝛼 − 𝑏) > 0 . 

 

(6) 𝑓(𝑡) = sin(𝑏𝑡)  

Proof: 

𝑀𝐴{sin(𝑏𝑡)} =
1

𝑣𝑖𝛽
∫  

∞

0

  e−𝑣𝑖𝛼𝑡 sin(𝑏𝑡) 𝑑𝑡  

=
1

𝑣𝑖𝛽
∫  

∞

0

  e−𝑣𝑖𝛼𝑡
1

2𝑖
(𝑒𝑖𝑏𝑡 − 𝑒−𝑖𝑏𝑡) 𝑑𝑡 

=
1

2𝑖𝑣𝑖𝛽
[∫  

∞

0

  𝑒(𝑣𝑖𝛼−𝑖𝑏)𝑡𝑑𝑡 − ∫  
∞

0

  − 𝑒(𝑣𝑖𝛼+𝑖𝑏)𝑡𝑑𝑡]  

=
−𝑖

2𝑣𝑖𝛽
⋅

−1

(𝑣𝑖𝛼 − 𝑖𝑏)
(0 − 1) −

−𝑖

2𝑣𝑖𝛽
⋅

−1

(𝑣𝑖𝛼 + 𝑖𝑏)
(0 − 1)  

=
−𝑖

2𝑣𝑖𝛽(𝑣𝑖𝛼 − 𝑖𝑏)
+

𝑖

2𝑣𝑖𝛽(𝑣𝑖𝛼 + 𝑖𝑏)
=

𝑖

2𝑣𝑖𝛽
[

−1

𝑣𝑖𝛼 − 𝑖𝑏
+

1

𝑣𝑖𝛼 + 𝑖𝑏
]  
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=
𝑖

2𝑣𝑖𝛽
[
−𝑣𝑖𝛼 − 𝑖𝑏 + 𝑣𝑖𝛼 − 𝑖𝑏

𝑣2𝑖𝛼 + 𝑏2
] =

𝑖(−2𝑖𝑏)

2𝑣𝑖𝛽(𝑣2𝑖𝛼 + 𝑏2)
=

−𝑖2𝑣−𝑖𝛽𝑏

(𝑣2𝑖𝛼 + 𝑏2)
=

𝑣−𝑖𝛽𝑏

(𝑣2𝑖𝛼 + 𝑏2)
 . 

 

(7) 𝑓(𝑡) = cos (𝑏𝑡) 

Proof: 

𝑀𝐴{cos(𝑏𝑡)} =
1

𝑣𝑖𝛽
∫  

∞

0

 𝑒−𝑣𝑖𝛼𝑡 cos(𝑏𝑡) 𝑑𝑡
1

2𝑣𝑖𝛽
∫  

∞

0

  𝑒−𝑣𝑖𝛼𝑡 ⋅ (𝑒𝑖𝑏𝑡 + 𝑒−𝑖𝑏𝑡) 𝑑𝑡  

=
1

2𝑣𝑖𝛽
∫  

∞

0

 𝑒−(𝑣𝑖𝛼−𝑖𝑏)𝑡𝑑𝑡 +
1

2𝑣𝑖𝛽
∫  

∞

0

 𝑒−(𝑣𝑖𝛼+𝑖𝑏)𝑡𝑑𝑡  

=
1

2𝑣𝑖𝛽
⋅

−1

(𝑣𝑖𝛼 − 𝑖𝑏)
[0 − 1] +

1

2𝑣𝑖𝛽
⋅

−1

(𝑣𝑖𝛼 + 𝑖𝑏)
[0 − 1]  

=
1

2𝑣𝑖𝛽
⋅

1

𝑣𝑖𝛼 − 𝑖𝑏
+

1

2𝑣𝑖𝛽

1

𝑣𝑖𝛼 + 𝑖𝑏
=

1

2𝑣𝑖𝛽
[

1

𝑣𝑖𝛼 − 𝑖𝑏
+

1

𝑣𝑖𝛼 + 𝑖𝑏
]  

=
1

2𝑣𝑖𝛽
[
𝑣𝑖𝛼 + 𝑖𝑏 + 𝑣𝑖𝛼 − 𝑖𝑏

𝑣2𝑖𝛼 + 𝑏2
] =

2𝑣𝑖𝛼

2𝑣𝑖𝛽(𝑣2𝑖𝛼 + 𝑏2)
=

𝑣𝑖𝛼

𝑣𝑖𝛽(𝑣2𝑖𝛼 + 𝑏2)
  

 

(8) 𝑓(𝑡) = sinh(𝑏𝑡)  

Proof:  

𝑀𝐴{sinh(𝑏𝑡)} =
1

𝑣𝑖𝛽
∫  

∞

0

 𝑒−𝑣𝑖𝛼𝑡  sinh(𝑏𝑡) 𝑑𝑡 =
1

2𝑣𝑖𝛽
∫  

∞

0

  𝑒−𝑣𝑖𝛼𝑡(𝑒𝑏𝑡 − 𝑒−𝑏𝑡)𝑑𝑡  

=
1

2𝑣𝑖𝛽
∫  

∞

0

  − 𝑒(𝑣𝑖𝛼−𝑏)𝑡  𝑑𝑡 −
1

2𝑣𝑖𝛽
∫  

∞

0

  𝑒−(𝑣𝑖𝛼+𝑏)𝑡𝑑𝑡  

=
−1

2𝑣𝑖𝛽(𝑣𝑖𝛼 − 𝑏)
[0 − 1] +

1

2𝑣𝑖𝛽(𝑣𝑖𝛼 + 𝑏)
[0 − 1]  

=
1

2𝑣𝑖𝛽
[

1

(𝑣𝑖𝛼 − 𝑏)
−

1

(𝑣𝑖𝛼 + 𝑏)
] =

1

2𝑣𝑖𝛽
[
𝜈𝑖𝛼 + 𝑏 − 𝜈𝑖𝛼 + 𝑏

𝑣2𝑖𝛼 − 𝑏2
]  

=
𝑏

𝑣𝑖𝛽(𝑣2𝑖𝛼 − 𝑏2)
 ,  Re(𝑣2𝑖𝛼 − 𝑏2) > 0 . 

 

(9) 𝑓(𝑡) = cosh(𝑏𝑡)  

Proof:  

𝑀𝐴{cosh(𝑏𝑡)} =
1

𝑣𝑖𝛽
∫  

∞

0

  𝑒−𝑣𝑖𝛼𝑡 cosh(𝑏𝑡) 𝑑𝑡 
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=
1

2𝑣𝑖𝛽
∫  

∞

0

 𝑒−𝑣𝑖𝛼𝑡  (𝑒𝑏𝑡 + 𝑒−𝑏𝑡)𝑑𝑡 =
1

2𝑣𝑖𝛽
[∫  

∞

0

  𝑒−(𝑣𝑖𝛼−𝑏)𝑡𝑑𝑡 + ∫  
∞

0

 𝑒−(𝑣𝑖𝛼+𝑏)𝑡𝑑𝑡 

=
1

2𝑣𝑖𝛽
[

−1

(𝑣𝑖𝛼 − 𝑏)
(0 − 1) +

−1

𝑣𝑖𝛼 + 𝑏
(0 − 1)]  

=
1

2𝑣𝑖𝛽
[

1

𝑣𝑖𝛼 − 𝑏
+

1

𝑣𝑖𝛼 + 𝑏
] =

1

2𝑣𝑖𝛽
[
𝑣𝑖𝛼 + 𝑏 + 𝑣𝑖𝛼 − 𝑏

𝑣2𝑖𝛼 − 𝑏2
]  

=
𝑣𝑖𝛼

𝑣𝑖𝛽(𝑣2𝑖𝛼 − 𝑏2)
 ,  Re(𝑣2𝑖𝛼 − 𝑏2) > 0 . 

4. Mayan Integral Transform of Derivatives 

The Mayan integral transform for derivatives is presented in this section:   

 

Theorem (4.1) 

Let 𝑀(𝑣) is the Mayan transform of [𝑀𝐴{𝑓(𝑡)} = 𝑀(𝑣)], then the novel complex power integral transform 

"Mayan Transform.” 

(i) MA{𝑓′(𝑡)} =
−𝑓(0)

𝑣𝑖𝛽 + 𝑣𝑖𝛼𝑀(𝑣) = 𝑣𝑖𝛼𝑀(𝑉) −
𝑓(0)

𝑣𝑖𝛽  . 

Proof: 

MA{𝑓′(𝑡)} =
1

𝑣𝑖𝛽
∫  

∞

0

𝑒−𝑣𝑖𝛼𝑡  𝑓′(𝑡)𝑑𝑡  

Integrating by parts 

Let 𝑢 = 𝑒−𝑣𝑖𝛼𝑡  , 𝑑𝑣 = 𝑓′(𝑡)𝑑𝑡  

𝑑𝑢 = −𝑣𝑖𝛼  𝑒−𝑣𝑖𝛼𝑡𝑑𝑡 ,  𝑣 = 𝑓(𝑡) .  

MA{𝑓′(𝑡)} =
1

𝑣𝑖𝛽
[𝑒−𝑣𝑖𝛼𝑡 ⋅ 𝑓(𝑡)|

0

∞

+ 𝑣𝑖𝛼 ∫  
∞

0

 𝑓(𝑡)𝑒−𝑣𝑖𝛼𝑡𝑑𝑡]  

=
1

𝑣𝑖𝛽
(0 − 𝑓(0)) + 𝑣𝑖𝛼

1

𝑣𝑖𝛽
∫  

∞

0

  𝑒−𝑣𝑖𝛼𝑡  𝑓(𝑡)𝑑𝑡  

=
−𝑓(0)

𝑣𝑖𝛽
+ 𝑣𝑖𝛼𝑀(𝑣) . 

 

(ii) 𝑀𝐴{𝑓′′(𝑡)} = 𝑣2𝑖𝛼𝑀(𝑣) −
𝑣𝑖𝛼𝑓(0)

𝑣𝑖𝛽 −
𝑓′(0)

𝑣𝑖𝛽  . 

Proof: 

MA{𝑓′′(𝑡)} =
1

𝑣𝑖𝛽
∫  

∞

0

𝑒−𝑣𝑖𝛼𝑡𝑓′′(𝑡)𝑑𝑡 .  

Integrating by parts: 
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Let 𝑢 = 𝑒−𝑣𝑖𝛼𝑡 , 𝑑𝑣 = 𝑓′′(𝑡)𝑑𝑡 , 

𝑑𝑢 = −𝑣𝑖𝛼𝑒−𝑣𝑖𝛼𝑡𝑑𝑡 , 𝑣 = 𝑓′(𝑡)   

𝑀𝐴{𝑓′′(𝑡)} =
1

𝑣𝑖𝛽
[𝑒−𝑣𝑖𝛼

𝑓′(𝑡)|
0

∞

+ 𝑣𝑖𝛼 ∫  
∞

0

 𝑒−𝑣𝑖𝛼𝑡𝑓′(𝑡)𝑑𝑡]  

𝑀𝐴{𝑓′′(𝑡)} =
−𝑓′(0)

𝑣𝑖𝛽
+ 𝑣𝑖𝛼𝑀𝐴{𝑓(𝑡)}  

=
−𝑓′(0)

𝑣𝑖𝛽
+ 𝑣𝑖𝛼 [

−𝑓(0)

𝑣𝑖𝛽
+ 𝑣𝑖𝛼𝑀(𝑉)]  

= 𝑣2𝑖𝛼𝑀(𝑣) −
𝑓(0)

𝑣𝑖𝛽
𝑣𝑖𝛼 −

𝑓′(0)

𝑣𝑖𝛽
  

 

(iii)  𝑀𝐴{𝑓′′′(𝑡)} = 𝑉3𝑖𝛼𝑀(𝑣) −
𝑣𝑖𝛼𝑓(0)

𝑣𝑖𝛽 −
𝑣𝑖𝛼𝑓′(0)

𝑣𝑖𝛽 −
𝑓′′(0)

𝑣𝑖𝛽   

Proof: 

𝑀𝐴{𝑓′′′(𝑡)} =
1

𝑣𝑖𝛽 ∫
0

∞
 𝑒−𝑣𝑖𝛼𝑡𝑓′′′(𝑡)𝑑𝑡 . 

Integrating by parts: 

𝑢 = 𝑒−𝑣𝑖𝛼𝑡  , 𝑑𝑣 = 𝑓′′′(𝑡)𝑑𝑡 ,  

du = −𝑣𝑖𝛼𝑒−𝑣𝑖𝛼𝑡𝑑𝑡 , 𝑣 = 𝑓′′(𝑡) .  

MA{𝑓′′′(𝑡)} =
1

𝑣𝑖𝛽
[𝑒−𝑣𝑖𝛼𝑡𝑓′′(𝑡)|

0

∞

+ 𝑣𝑖𝛼 ∫  
∞

0

 𝑒−𝑣𝑖𝛼𝑡𝑓′′(𝑡)𝑑𝑡]  

=
1

𝑣𝑖𝛽
[(0 − 𝑓′′(0)) + 𝑣𝑖𝛼𝑀𝐴{𝑓′′(𝑡)} , 

=
−𝑓′′(0)

𝑣𝑖𝛽
+ 𝑣𝑖𝛼 [𝑣2𝑖𝛼𝑀(𝑣) −

𝑓(0)𝑣𝑖𝛼

𝑣𝑖𝛽
−

𝑓(0)

𝑣𝑖𝛽
]  

= 𝑣3𝑖𝛼𝑀(𝑣) −
𝑣𝑖𝛼𝑓(0)

𝑣𝑖𝛽
−

𝑣𝑖𝛼𝑓′(0)

𝑣𝑖𝛽
−

𝑓′′(0)

𝑣𝑖𝛽
 . 

 

In general 

MA{𝑓(𝑚)(𝑡)} = 𝑉𝑚𝑖𝛼𝑀(𝑣) − ∑
𝑓((𝑚−1)−𝑘)𝑘𝑖𝛼(0)𝑣

𝑣𝑖𝛽

𝑚−1

𝑘=0

 . 

 

5. Applications of the Mayan Integral Transform 
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The applicability of the proposed Mayan integral transform is presented by using it in two problems that exist in 

the real-life environment, which are an undamped forces mechanical oscillator and the response of an undamped 

forces electrical oscillator. 

Problem (5.1): (Response of An Undamped Forced Mechanical Oscillator) 

Consider the following linear second-order ordinary differential equations for the forced mechanical oscillator: 

𝑑2𝑋

𝑑𝑡2
+ 𝜇0

2𝑋(𝑡) =
𝐹

𝑚
cos(𝜇𝑡) . 

The oscillator's natural frequency, denoted by 𝜇0 = (
𝑘

𝑚
)

1

2
,, has the following initial boundary conditions 

(I.B.C.s): 

𝑋(0) = 𝑋′(0) = 0 . 

Taking the Mayan integral transform to above differential equations: 

𝑀𝐴 {
𝑑2𝑋

𝑑𝑡
} + 𝜇0

2𝑀{𝑣} =
𝐹

𝑚
𝑀𝐸{cos(𝜇𝑡)} , 

𝑣2𝑖𝛼𝑀(𝑣) −
𝑣𝑖𝛼𝑋(0)

𝑣𝑖𝛽
−

𝑋′(0)

𝑣𝑖𝛽
+ 𝜇0

2𝑀(𝑣) =
𝐹

𝑚

𝑣𝑖𝛼

𝑣𝑖𝛽(𝑣2𝑖𝛼 + 𝜇2)
  , 

𝑣2𝑖𝛼𝑀(𝑣) + 𝜇0
2𝑀(𝑣) =

𝐹

𝑚

𝑣𝑖𝛼

𝑣𝑖𝛽(𝑣2𝑖𝛼 + 𝜇2)
 , 

𝑀(𝑉) =
𝐹

𝑚

𝑣𝑖𝛼

𝑣𝑖𝛽(𝜈2𝑖𝛼 + 𝜇2)(𝑣2𝑖𝛼 + 𝜇0
2)

 , 

𝑀(𝑣) =
𝐹

𝑚

𝑣𝑖𝛼

𝑣𝑖𝛽
[

−1

(𝑣2𝑖𝛼 + 𝜇2)(𝜇2 − 𝜇0
2)

+
1

(𝑣2𝑖𝛼 + 𝜇0
2)(𝜇2 − 𝜇0)

]  

𝑀(𝑣) =
𝐹𝑣𝑖𝛼

𝑚𝑣𝑖𝛽(𝜇2 − 𝜇0
2)

[
−1

𝑣𝑖𝛼 + 𝜇2
+

1

𝑣𝑖𝛼 + 𝜇0
2] , 

𝑀(𝑣) =
𝐹

𝑚(𝜇2 − 𝜇0
2)

[
−𝑣𝑖𝛼

𝑣𝑖𝛽(𝑣𝑖𝛼 + 𝜇2)
+

𝑣𝑖𝛼

𝑣𝑖𝛽(𝑣𝑖𝛼 + 𝜇0
2)

] , 

Taking the inverse transformation gives: 

𝑋(𝑡) =
𝐹

𝑚(𝜇2 − 𝜇0
2)

[− cos(𝜇𝑡) + cos(𝜇0𝑡)] ,  

𝑋(𝑡) =
𝐹

𝑚(𝜇2 − 𝜇0
2)

[cos(𝜇0𝑡) − cos(𝜇𝑡)] ,  

𝑋(𝑡) =
𝐹

𝑚(𝜇2 − 𝜇0
2)

[−2 sin (
(𝜇0 + 𝜇)𝑡

2
) sin (

(𝜇0 − 𝜇)𝑡

2
)] , 

𝑋(𝑡) =
−2𝐹

𝑚(𝜇2 − 𝜇0
2)

[sin (
(𝜇0 + 𝜇)𝑡

2
) sin (

(𝜇0 − 𝜇)𝑡

2
)] , 
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𝑋(𝑡) =
2𝐹

𝑚(𝜇0
2 − 𝜇2)

[sin (
(𝜇0 + 𝜇)𝑡

2
) sin (

(𝜇0 − 𝜇)𝑡

2
)] , 

or because sin (−𝑥) = −sin 𝑥.  

The resulting equation is the exact solution that is required. 

𝑋(𝑡) =
2𝐹

𝑚(𝜇2 − 𝜇0
2)

sin (
(𝜇 + 𝜇0)𝑡

2
) 𝑠𝑖𝑛 (

(𝜇 − 𝜇0)𝑡

2
) .  

 

Problem (5.2): (Response of An Undamped Forced Electrical Oscillator) 

Consider the following second-order ordinary differential equation with constant coefficients of the forced 

electrical oscillator: 

 L
𝑑2𝑄(𝑡)

𝑑𝑡2
+ 𝑅

𝑑𝑄(𝑡)

𝑑𝑡
+

1

𝐶
𝑄(𝑡) = 𝑉 cos(𝜇𝑡) .  

The above equation can be written as: 

𝑑2𝑄(𝑡)

𝑑𝑡2
+

𝑅

𝐿

𝑑𝑄(𝑡)

𝑑𝑡
+ 𝜇0

2𝑄(𝑡) =
𝑉

𝐿
cos(𝜇𝑡) . 

For an undamped forced electrical oscillator resistance 𝑅 = 0,  

𝑄′′(𝑡) + 𝜇0
2𝑄(𝑡) =

𝑉

𝐿
cos(𝜇𝑡) . 

Where 𝜇0 = (
1

𝐶𝐿
)

1

2
 and 𝑄(𝑡) is the instantaneous charge. With I⋅B⋅Cs are 𝑄(0) = 𝑄′(0) = 0 . 

Taking the Mayan integral transform to the above equation: 

𝑀𝐴{𝑄′′(𝑡)} + 𝜇0
2𝑀𝐴{𝑄(𝑡)} =

𝑉

𝐿
𝑀𝐴{cos(𝜇(𝑡)}  

𝑉2𝑖𝛼𝑀(𝑉) −
𝑉𝑖𝛼𝑄(0)

𝑉𝑖𝛽
−

Q′(0)

𝑉𝑖𝛽
+ 𝜇0

2𝑀(𝑣) =
𝑉

𝐿
⋅

𝑉𝑖𝛼

𝑉𝑖𝛽(𝑉2𝑖𝛼 + 𝜇2)
 . 

𝑉2𝑖𝛼𝑀(𝑣) + 𝜇0
2𝑀(𝑉) =

𝑉

𝐿
⋅

𝑉𝑖𝛼

𝑉𝑖𝛽(𝑉2𝑖𝛼 + 𝜇2)
 , 

𝑀(𝑣) =
𝑉

𝐿
⋅

𝑉𝑖𝛼

𝑉𝑖𝛽(𝑉2𝑖𝛼 + 𝜇2)(𝑉2𝑖𝛼 + 𝜇0
2)

 . 

After simple computations: 

𝑀(𝑣) =
𝑉

𝐿
⋅

𝑉𝑖𝛼

𝑉𝑖𝛽
[

1

(𝑉𝑖𝛼 + 𝜇2)(𝑉2𝑖𝛼 + 𝜇0)
] , 

𝑀(𝑣) =
𝑉

𝐿
⋅

1

𝜇2 − 𝜇0
2 {

𝑉𝑖𝛼

𝑉𝑖𝛽
[

−1

𝑉2𝑖𝛼 + 𝜇2
+

1

𝑉2𝑖𝛼 + 𝜇0
2]} . 

Taking the inverse transformation gives: 
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𝑄(𝑡) =
𝑉

𝐿(𝜇0
2 − 𝜇2)

[− cos(𝜇𝑡) + cos(𝜇0𝑡)] , 

𝑄(𝑡) =
2𝑣

𝐿(𝜇0
2 − 𝜇2)

sin (
𝜇0 + 𝜇𝑡

2
) ⋅ sin (

𝜇0 − 𝜇

2
) 𝑡) . 

Or because sin (−𝑥) = −sin 𝑥, the acquired exact solution is resulted: 

𝑄(𝑡) =
2𝑣

𝐿(𝜇2 − 𝜇0
2)

sin (
(𝜇 + 𝜇0)𝑡

2
) ⋅ sin (

(𝜇 − 𝜇0)𝑡

2
) . 

 

6. Conclusion 

A new integral transform of complex powers of parameter "Mayan Transform", and neutrosophic "Mayan 

transform" with its fundamental properties and application on essential functions and derivatives has been 

introduced and applied to two real-life problems: the response of an undamped forced mechanical oscillator 

and the response of an undamped forced electrical oscillator. The application of the Mayan transform has 

proven the simplicity and capability of this transform in solving ordinary differential equations, giving this 

integral transform superb usability in many scientific fields as a powerful transform. 

References 

[1] Mansour, E. A., Mehdi, S., & Kuffi, E. A. (2021). The new integral transform and its 

applications. International Journal of Nonlinear Analysis and Applications, 12(2), 849-856. 

[2] Kuffi, E. A., & Abbas, E. S. (2022). A Complex Integral Transform “Complex EE Transform” and Its 

Applications. Mathematical Statistician and Engineering Applications, 71(2), 263-266. 

[3] Kuffi, E. A., & Abbas, E. S. (2022, January). Applying Al-Zughair transform into some engineering fieldes. 

In AIP Conference Proceedings (Vol. 2386, No. 1). AIP Publishing.  

[4] Abbas, E. S., Kuffi, E. A., & Jawad, A. A. (2022). New integral “Kuffi-Abbas-Jawad” KAJ transform and its 

application on ordinary differential equations. Journal of Interdisciplinary Mathematics, 25(5), 1427-1433.  

[5] Kuffi, E. A., & Mansour, E. A. (2022, August). Solving Partial Differential Equations Using the New 

Integral Transform “Double SEE Integral Transform”. In Journal of Physics: Conference Series (Vol. 2322, No. 

1, p. 012009). IOP Publishing.  

[6] Mansour, E. A., Kuffi, E. A., & Mehdi, S. A. (2022). Applying SEE Integral Transform in Cryptography. 

[7] Mansour, E. A., Kuffi, E. A., & Mehdi, S. A. (2022). The Solution of Faltung Type Volterra Integro-

Differential Equation of First Kind using Complex SEE Transform.  Journal of college of Education, 23(1). 

[8] Kuffi, E. A., Mehdi, S. A., & Mansour, E. A. (2022, August). Color image encryption based on new integral 

transform SEE. In Journal of Physics: Conference Series (Vol. 2322, No. 1, p. 012016). IOP Publishing. 

[9] Abbas, E. S., Kuffi, E. A., & Hanna, E. (2022, January). Al-Zughair integral transformation in solving 

improved heat and Poisson PDEs. In AIP Conference Proceedings (Vol. 2386, No. 1, p. 040041). AIP Publishing 

LLC. 

[10] Mansour, E. A., Kuffi, E. A., & Mehdi, S. A. (2022). Complex SEE integral transform in solving Abel’s 

integral equation. Journal of Interdisciplinary Mathematics, 25(5), 1307-1314. 

[11] Mansour, E. A., Kuffi, E. A., & Mehdi, S. A. (2022). Applying SEE transform in solving Faltung type 

Volterra integro-differential equation of first kind. Journal of Interdisciplinary Mathematics, 25(5), 1315-1322.  

https://doi.org/10.54216/IJNS.230127


International Journal of Neutrosophic Science (IJNS)                                        Vol. 23, No. 01, PP. 323-334, 2024 

 

333 
Doi: https://doi.org/10.54216/IJNS.230127  
Received: June 18, 2023  Revised: August 28, 2023  Accepted: December 04, 2023 

 

[12] Mehdi, S. A., Kuffi, E. A., & Jasim, J. A. (2022, August). Solving Ordinary Differential Equations with 

Variable Coefficients by Using the SEJI Transform. In 2022 8th International Conference on Contemporary 

Information Technology and Mathematics (ICCITM) (pp. 417-420). IEEE.  

[13] Mehdi, S. A., Kuffi, E. A., & Jasim, J. A. (2022). Solving ordinary differential equations using a new 

general complex integral transform. Journal of interdisciplinary mathematics, 25(6), 1919-1932.  

[14] Maktoof, S. F., Kuffi, E., & Abbas, E. S. (2021). “Emad-Sara Transform” a new integral transform. Journal 

of Interdisciplinary Mathematics, 24(7), 1985-1994.  

[15] Turq, S. M., & Kuffi, E. A. (2022). The New Complex Integral Transform" Complex Sadik Transform" and 

It's Applications. Ibn AL-Haitham Journal For Pure and Applied Sciences, 35(3), 120-127.  

[16] Mansour, E. A., Kuffi, E. A., & Mehdi, S. A. (2021). The new integral transform “SEE transform” and its 

applications. Periodicals of engineering and natural sciences, 9(2), 1016-1029.  

[17] Kuffi, E., & Maktoof, S. F. (2021). “Emad-Falih Transform” a new integral transform. Journal of 

Interdisciplinary Mathematics, 24(8), 2381-2390.  

[18] Mansour, E. A., Kuffi, E. A., & Mehdi, S. A. (2021). On the SEE transform and systems of ordinary 

differential equations. Periodicals of Engineering and Natural Sciences, 9(3), 277-281.  

[19] Kuffi, E. A., Buti, R. H., & AL-Aali, Z. H. A. (2022). Solution of first order constant coefficients complex 

differential equations by SEE transform method. Journal of Interdisciplinary Mathematics, 25(6), 1835-1843. 

[20] Kuffi, E. A., Meftin, N. K., Abbas, E. S., & Mansour, E. A. (2021). A Review on the Integral 

Transforms. Eurasian Journal of Physics, Chemistry and Mathematics, 1, 20-28. 

[21] Kuffi, E. A. (2023). Sadik and complex Sadik integral transforms of system of ordinary differential 

equations. Iraqi Journal For Computer Science and Mathematics, 4(1), 181-190. 

[22] Kuffi, E. A., et al. (2022). The Complex EFG Integral Transform and Its Applications. International 

Journal of Health Sciences, (III), 537-547. https://doi.org/10.53730/ijhs.v5nS2.5391 

[23] Kuffi, E., & Maktoof, S. F. (2023, March). Applications of “Alenezi transform” to solve General Electric 

circuits. In AIP Conference Proceedings (Vol. 2591, No. 1, p. 050013). AIP Publishing LLC.  

[24] Kuffi, E. A., Sabah Abbas, E., & Maktoof, S. F. (2022, May). Applying “Emad-Sara” Transform on Partial 

Differential Equations. In International Conference on Mathematics and Computations (pp. 15-24). Singapore: 

Springer Nature Singapore. 

[25] Kuffi, E. A., & Mansour, E. A. (2015). On Hewit and Story Method for Construction Liapunov Function of 

Differential Algebraic Equations. Journal of College of Education, (5). 

[26] Mohamed, N. S., & Kuffi, E. A. (2023). Perform the CSI transfer Complex Sadik integral transform in 

Cryptography. Fiber Journal of Interdisciplinary Mathematics, 26(6). 

[27] Mohamed, N. S., & Kuffi, E. A. (2023). The Complex integral transform complex Sadiq Transform of Error 

Function. Journal of Interdisciplinary Mathematics, 26(6). 

[28] Ali, A. H., & Kuffi, E. A. The SEA Integral Transform and its Application on Differential 

Equations. differential equations, 6(S3), 613-622. 

[29] Bisher Ziena, M., and Abobala, M., " On The Refined Neutrosophic Real Analysis Based on Refined 

Neutrosophic Algebraic AH-Isometry", Neutrosophic Sets and Systems, vol. 54, 2023. 

[30] Abobala, M., and Zeina, M.B., " A Study Of Neutrosophic Real Analysis By Using One Dimensional 

Geometric AH-Isometry", Galoitica Journal Of Mathematical Structures And Applications, Vol.3, 2023. 

https://doi.org/10.54216/IJNS.230127
https://doi.org/10.53730/ijhs.v5nS2.5391


International Journal of Neutrosophic Science (IJNS)                                        Vol. 23, No. 01, PP. 323-334, 2024 

 

334 
Doi: https://doi.org/10.54216/IJNS.230127  
Received: June 18, 2023  Revised: August 28, 2023  Accepted: December 04, 2023 

 

[31] Merkepci, H., and Abobala, M., " The Application of AH-isometry In The Study Of Neutrosophic Conic 

Sections", Galoitica Journal Of Mathematical Structures And Applications, Vol.2, 2022. 

[32] M. B. Zeina and M. Abobala, "A Novel Approach of Neutrosophic Continuous Probability Distributions 

using AH-Isometry used in Medical Applications," in Cognitive Intelligence with Neutrosophic Statistics in 

Bioinformatics, Elsevier, 2023. 

            [33] M. Abobala and A. Hatip, “An Algebraic Approach to Neutrosophic Euclidean Geometry,” Neutrosophic 

Sets and Systems, vol. 43, 2021. 

 

 

 

https://doi.org/10.54216/IJNS.230127

