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Due to the great importance of the fractional kinetic equations, many authors discussed 
the generalizations of fractional kinetic equation involving various special functions. The 
purpose of this paper is to obtain the new generalization of fractional kinetic equation 
pertaining to the incomplete Aleph-function. The solution of the fractional kinetic 
equations obtained here by using Laplace and Sumudu transforms method. The Riemann-
Liouville fractional integral operator is used to obtain the required results. The Solution 
of the generalized fractional kinetic equation are obtained by using the definition of 
incomplete Aleph function. The result discussed here can be used for the study of the 
chemical composition change in stars like the Sun. The solution rendered here are in 
compact forms suitable for numerical computation. Some special cases involving 
incomplete I –functions and incomplete H –functions are also considered. 
 

Contribution/Originality:  In this paper author obtain the solution of fractional kinetic equation using incomplete 

Aleph function which is new and more significant in discussing some astrophysical problems.  In order to obtain the 

solution of the fractional kinetic equations we have used the lemmas involving the Laplace and Sumudu Transforms 

and their inverse transforms.   

 

1. INTRODUCTION 

The fundamental equations of mathematical physics and natural science, the kinetic equations define the continuity 

of matter motion. Numerous significant problems in physics and astrophysics have been described and solved using 

fractional kinetic equations incorporating a large range of special functions. Numerous fractional operators were used 

in the extension and generalization of fractional kinetic equations [1-4]. The author presents a more generalized 

form of the fractional kinetic equation regarding incomplete Aleph-function in light of the effectiveness and significant 

role of the kinetic equation in some astrophysical situations. 

Haubold and Mathai [1] created the fractional differential equation between the rate of change of the reaction, 

the destruction rate, and the production rate, which is stated as follows: 

𝑑𝑁

𝑑𝑡
=  −𝑑(𝑁𝑡) +  𝑝 (𝑁𝑡)  ,                                    (1) 

In equation N=N(t) the rate of reaction, d = d(N) the rate of destruction, p = p(N) the rate of production and 𝑁𝑡 

denotes the function defined by   𝑁𝑡 (𝑁∗) = 𝑁(𝑡 − 𝑡∗) ,   𝑡∗  > 0 . 

Haubold and Mathai [1] studied a special case of this equation, when instance fluctuation in quantity N(t) are 

neglected, is given by the equation: 
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𝑑𝑁𝑖

𝑑𝑡
=  −𝑐𝑖 𝑁𝑖(𝑡),                            (2) 

With 𝑁𝑡(𝑡 = 𝑜) =  𝑁0  is the number density of species i at time t=0; constant 𝑐𝑖 > 0, known as standard kinetic 

equation. The solution of the above standard kinetic Equation 2 is given by:     

 𝑁𝑖(𝑡) = 𝑁0𝑒−𝑐𝑖𝑡                                             (3) 

An alternative form the same equation can be obtained on integration:  

𝑁(𝑡) −  𝑁0 = 𝑐 𝐷0 𝑡
−1𝑁(𝑡),                  (4) 

Where 𝐷0 𝑡
−1 is the standard integral operator. Haubold and Mathai [1] have given the fractional generalization 

of the standard kinetic Equation 4 as: 

𝑁(𝑡) −  𝑁0 = 𝑐𝑣 𝐷0 𝑡
−𝑣 𝑁(𝑡),                                                                   (5) 

Where  𝐷0 𝑡
−𝑣 is the well known Riemann-Liouville fractional integral operator Oldhman and Spanier [5]; 

Samko, et al. [6]; Miller and Ross [7]; Srivastava and Saxena [8]) defined by : 

            𝐷0 𝑡
−𝑣 =  

1

Γ(𝑣)
∫ (𝑡 − 𝑦)𝑣−1𝑓(𝑦)𝑑𝑦 ,

𝑡

0
             𝑅𝑒(𝑣) > 0                    (6) 

The solution of the fractional kinetic Equation 5 is given by Haubold and Mathai [1] as: 

𝑁(𝑡) =  𝑁0 ∑
(−1)𝐾

Γ(𝑣𝐾+1)
∞
𝐾=0 (𝑐𝑡)𝑣𝐾   . 

Sumudu transform defined by Watugala [9] for functions of exponential order over the set of functions, 

𝒜 = {𝑓(𝑡): ∃ 𝑀, 𝜏1, 𝜏2 > 0, |𝑓(𝑡)| < 𝑀𝑒
|𝑡|

𝜏𝑗  , 𝑖𝑓 𝑡 ∈ (−1)𝑗[0, ∞)}.                   (7) 

The Sumudu transform is defined by:  

𝐺(ℎ) = 𝑆[𝑓(𝑡)] =  ∫ 𝑓(ℎ𝑡) 𝑒−𝑡∞

0
𝑑𝑡  ,     ℎ ∈ (−𝜏1, 𝜏2).                 (8) 

The Riemann-Liouville fractional integral of order v is defined by  Miller and Ross [7]: 

            𝐷0 𝑡
−𝑣𝑁(𝑥, 𝑡) =  

1

Γ(𝑣)
∫ (𝑡 − 𝑦)𝑣−1𝑁(𝑥, 𝑦)𝑑𝑦 ,

𝑡

0
             𝑅𝑒(𝑣) > 0                                 (9) 

The Sumudu  transform of  the Riemann-Liouville fractional integral  of order v is defined as Belgacem, et al. 

[10]; Saxena, et al. [2]:      

𝑆{ 𝐷0 𝑡
−𝑣𝑓(𝑡); ℎ} = ℎ𝑣𝑓(̅ℎ)                         (10) 

The Aleph function was first established in the 19th century by Sudland, et al. [11], and numerous fascinating 

findings and prospective applications in science, technology, and other disciplines were afterwards debated and 

extended by various authors. 

A recent investigation and comprehensive research of the incomplete Pochhammer symbols was conducted by 

Srivastava, et al. [12]. They also discussed derivative formulae, Mellin-Barnes contour integral, generalized 

incomplete hypergeometric functions, and their integral representation. They also discussed potential applications in 

the areas of communication theory, groundwater pumping models, and probability theory. 

The well-known incomplete gamma functions [13] are defined as: 

𝛾(𝑣, 𝑦) =  ∫ 𝑢𝑣−1𝑒−𝑢 𝑑𝑢 ,   { 𝑅𝑒(𝑣)
𝑦

0
 > 0;  𝑦 ≥ 0       (11) 

Γ(𝑣, 𝑦) =  ∫ 𝑢𝑣−1𝑒−𝑢 𝑑𝑢 , {  𝑦 ≥ 0 ;  𝑅𝑒(𝑣)
∞

𝑦
 > 0 𝑤ℎ𝑒𝑛  𝑦 = 0 },      (12) 

Respectively, satisfy the subsequent decomposition formula: 

𝛾(𝑣, 𝑦) +Γ(𝜈, 𝑦) =Γ(𝜈)  {Re(v) > 0} 

 

Recently Kumar Bansal, et al. [14] introduce and investigate the incomplete Aleph –functions: 
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  ℵ
(Γ)

𝑝𝑖,𝑞𝑖,𝜏𝑖;𝑟
𝑚,𝑛 (𝑧)  and    ℵ

(γ)
𝑝𝑖,𝑞𝑖,𝜏𝑖;𝑟
𝑚,𝑛 (𝑧)with the help of the incomplete gamma functions as follows: 

  ℵ
(Γ)

𝑝𝑖,𝑞𝑖,𝜏𝑖;𝑟
𝑚,𝑛 (𝑧)  =   ℵ

(Γ)
𝑝𝑖,𝑞𝑖,𝜏𝑖;𝑟
𝑚,𝑛  (𝑧|

(𝑎1, 𝛼1, 𝑦), (𝑎𝑗 , 𝛼𝑗)2,𝑛 , [𝜏𝑗(𝑎𝑗𝑖 , 𝛼𝑗𝑖)]𝑛+1,𝑝𝑖 

(𝑏𝑗 , 𝛽𝑗)1,𝑚 , [𝜏𝑗(𝑏𝑗𝑖 , 𝛽𝑗𝑖)]𝑚+1,𝑞𝑖 

) 

 =
1

2𝜋𝑖
 ∫ 𝐾(𝑠, 𝑦)  𝑧−𝑠

𝐿
  ds,         (13) 

Where 𝑧 ≠ 0, 𝑎𝑛𝑑 

𝐾(𝑠, 𝑦) =  
Γ(1−𝑎1−𝛼1𝑠  ,𝑦)  ∏ Γ(𝑏𝑗+𝛽𝑗𝑠)𝑚

𝑗=1   ∏ Γ(1−𝑎𝑗−𝛼𝑗𝑠)𝑛
𝑗=2

∑ 𝜏𝑖
𝑟
𝑖=1 [  ∏ Γ(1−𝑏𝑗𝑖−𝛽𝑗𝑖𝑠) ∏ Γ(𝑎𝑗𝑖+𝛼𝑗𝑖𝑠)

pi

j=n+1

𝑞𝑖
𝑗=𝑚+1

]

                            (14) 

and   

  ℵ
(𝛾)

𝑝𝑖,𝑞𝑖,𝜏𝑖;𝑟
𝑚,𝑛 (𝑧)  =   ℵ

(γ)
𝑝𝑖,𝑞𝑖,𝜏𝑖;𝑟
𝑚,𝑛  (𝑧|

(𝑎1, 𝛼1, 𝑦), (𝑎𝑗 , 𝛼𝑗)2,𝑛 , [𝜏𝑗(𝑎𝑗𝑖 , 𝛼𝑗𝑖)]𝑛+1,𝑝𝑖 

(𝑏𝑗 , 𝛽𝑗)1,𝑚 , [𝜏𝑗(𝑏𝑗𝑖 , 𝛽𝑗𝑖)]𝑚+1,𝑞𝑖 

) 

 =
1

2𝜋𝑖
 ∫ 𝐿(𝑠, 𝑦)  𝑧−𝑠

𝐿
  ds,                 (15) 

Where 𝑧 ≠ 0, 𝑎𝑛𝑑 

 𝐿(𝑠, 𝑦) =  
𝛾(1−𝑎1−𝛼1𝑠  ,𝑦)  ∏ Γ(𝑏𝑗+𝛽𝑗𝑠)𝑚

𝑗=1   ∏ Γ(1−𝑎𝑗−𝛼𝑗𝑠)𝑛
𝑗=2

∑ 𝜏𝑖
𝑟
𝑖=1 [  ∏ Γ(1−𝑏𝑗𝑖−𝛽𝑗𝑖𝑠) ∏ Γ(𝑎𝑗𝑖+𝛼𝑗𝑖𝑠)

pi
j=n+1

𝑞𝑖
𝑗=𝑚+1

]
            (16) 

 The incomplete ℵ -functions   ℵ
(𝚪)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏 (𝒛)  and    ℵ

(𝛄)
𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏 (𝒛) in (13) and (15) exists for all  𝒚 ≥ 𝟎  under 

the set of conditions given below: 

The contour L in the complex s-plane extends from 𝛄 − 𝐢∞ 𝐭𝐨  𝛄 + 𝐢∞, 𝛄𝛜𝐑 and the poles of the gamma 

functions 𝚪(𝟏 − 𝒂𝒋 − 𝜶𝒋𝒔) , 𝐣 = 𝟏, 𝐧̅̅ ̅̅ ̅ do not exactly match with the poles of the gamma function  𝚪(𝒂𝒋 + 𝜶𝒋𝒔), 𝐣 =

𝟏, 𝐦̅̅ ̅̅ ̅̅  . The parameters  𝒑𝒊 , 𝒒𝒊 are non negative integers satisfying 𝟎 ≤ 𝒏 ≤ 𝒑𝒊 , 𝟎 ≤ 𝒏 ≤ 𝒒𝒊  for𝒊 = 𝟏, 𝐫 ̅̅ ̅̅ ̅. The 

parameters 𝒂𝒋, 𝜶𝒋 , 𝒂𝒋𝒊 , 𝜶𝒋𝒊 are positive numbers and 𝒃𝒋, 𝜷𝒋 , 𝒃𝒋𝒊 , 𝜷𝒋𝒊 are complex. All poles of 𝑲(𝒔, 𝒚) and 𝑳(𝒔, 𝒚) are 

supposed to be simple and the empty product is treated as unity. 

𝚿𝒊 > 𝟎 , |𝐚𝐫𝐠 (𝒛)| <
𝝅

𝟐
 𝚿𝒊   , 𝒊 = 𝟏, 𝐫 ̅̅ ̅̅ ̅ 

𝚿𝒊 ≥ 𝟎 , |𝐚𝐫𝐠 (𝒛)| <
𝝅

𝟐
 𝚿𝒊   𝒂𝒏𝒅  𝑹𝒆(𝚽𝐢 ) + 𝟏 < 𝟎  , 

𝐰𝐡𝐞𝐫𝐞      𝚿𝒊 =  ∑ 𝜶𝒋 +

𝒏

𝒋=𝟏

∑ 𝜷𝒋 

𝒎

𝒋=𝟏

− 𝝉𝒊 ( ∑ 𝜶𝒋𝒊 + ∑ 𝜷𝒋𝒊 

𝒒𝒊

𝒋=𝒎+𝟏

𝒑𝒊

𝒋=𝒏+𝟏

) , 

𝚽𝐢 =  ∑ 𝒃𝒋 −

𝒎

𝒋=𝟏

∑ 𝒂𝒋 

𝒏

𝒋=𝟏

+ 𝝉𝒊 ( ∑ 𝜶𝒋𝒊 − ∑ 𝜷𝒋𝒊 

𝒑𝒊

𝒋=𝒏+𝟏

𝒒𝒊

𝒋=𝒎+𝟏

) +
𝟏

𝟐
(𝒑𝒊 − 𝒒𝒊)            , 𝒊 = 𝟏, 𝐫 ̅̅ ̅̅ ̅ 

 

2. INTEGRAL TRANSFORMS OF   ℵ
(𝚪)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏 (𝒛)  and    ℵ

(𝛄)
𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏 (𝒛) 

To solve generalized fractional kinetic equation, we use the Laplace transforms and Sumudu Transforms of 

incomplete Aleph –functions which are as follows: 

 

Lemma 2.1. If 

𝚿𝒊 > 𝟎 ,   𝝆 > 𝟎, |𝐚𝐫𝐠 (𝒛)| <
𝝅

𝟐
 𝚿𝒊   , 𝑹𝒆(𝚽𝐢 ) + 𝟏 < 𝟎 ,   𝒊 = 𝟏, 𝐫 ̅̅ ̅̅ ̅ 

𝑹𝒆 (𝝈 + 𝝆 𝐦𝐢𝐧
𝟏≤𝒋≤𝒎

{
𝑹𝒆(𝒃𝒋)

𝜷𝒋
}) > 𝟎 , 𝑹𝒆(𝒉) > 𝟎 , 𝒄 > 𝟎 𝒂𝒏𝒅  𝒚 ≥ 𝟎  , 
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Then the Laplace transform of the incomplete ℵ -functions Choi and Kumar [4] is given by: 

𝓛 { 𝒕𝝈−𝟏 ℵ
(𝚪)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) ; 𝒉} 

=  𝒉−𝝈 ℵ
(𝚪)

𝒑𝒊+𝟏,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏+𝟏  (𝒄𝒉−𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝟏 − 𝝈, 𝝆), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

)                     (17) 

and 

𝓛 { 𝒕𝝈−𝟏 ℵ
(𝛄)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) ; 𝒉} 

=  𝒉−𝝈 ℵ
(𝛄)

𝒑𝒊+𝟏,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏+𝟏  (𝒄𝒉−𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝟏 − 𝝈, 𝝆), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

),                (18) 

Provided that each member in (17) and (18) exist. 

Lemma 2.2. From the above lemma, it is obvious that 

𝓛−𝟏 { 𝒉−𝝈 ℵ
(𝚪)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒉𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) ; 𝒕} 

   =  𝒕𝝈−𝟏 ℵ
(𝚪)

𝒑𝒊,𝒒𝒊+𝟏,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕−𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝟏 − 𝝈, 𝝆), (𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

)                                       (19) 

and 

𝓛−𝟏 { 𝒉−𝝈 ℵ
(𝛄)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒉𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) ; 𝒕} 

      =  𝒕𝝈−𝟏 ℵ
(𝛄)

𝒑𝒊,𝒒𝒊+𝟏,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕−𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝟏 − 𝝈, 𝝆), (𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

)                               (20) 

Lemma 2.3. If 

𝚿𝒊 > 𝟎 ,   𝝆 > 𝟎, |𝐚𝐫𝐠 (𝒛)| <
𝝅

𝟐
 𝚿𝒊   , 𝑹𝒆(𝚽𝐢 ) + 𝟏 < 𝟎 ,   𝒊 = 𝟏, 𝐫 ̅̅ ̅̅ ̅ 

𝑹𝒆 (𝝈 + 𝝆 𝐦𝐢𝐧
𝟏≤𝒋≤𝒎

{
𝑹𝒆(𝒃𝒋)

𝜷𝒋
}) > 𝟎 , 𝒉 ∈ (−𝝉𝟏, 𝝉𝟐), 𝑹𝒆(𝒉) > 𝟎 , 𝒄 > 𝟎 𝒂𝒏𝒅  𝒚 ≥ 𝟎  , 

Then the Sumudu transform of the incomplete ℵ -functions Choi and Kumar [4] is given by: 

𝓢 { 𝒕𝝈−𝟏 ℵ
(𝚪)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) ; 𝒉} 

     =  𝒉𝝈−𝟏 ℵ
(𝚪)

𝒑𝒊+𝟏,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏+𝟏  (𝒄𝒉𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝟏 − 𝝈, 𝝆), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

)                 (21) 

and 

𝓢 { 𝒕𝝈−𝟏 ℵ
(𝛄)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) ; 𝒉} 

    =  𝒉𝝈−𝟏 ℵ
(𝛄)

𝒑𝒊+𝟏,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏+𝟏  (𝒄𝒉−𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝟏 − 𝝈, 𝝆), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

),              (22) 

Provided that each members in (21) and (22) exist. 

Lemma 2.4. From the above lemma, it is obvious that: 

𝓢−𝟏 { 𝒉𝝈 ℵ
(𝚪)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒉𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) ; 𝒕} 

   =  𝒕𝝈−𝟏 ℵ
(𝚪)

𝒑𝒊,𝒒𝒊+𝟏,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝟏 − 𝝈, 𝝆), (𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

)                                       (23) 

and 

𝓢−𝟏 { 𝒉𝝈 ℵ
(𝛄)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒉𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) ; 𝒕} 
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        =  𝒕𝝈−𝟏 ℵ
(𝛄)

𝒑𝒊,𝒒𝒊+𝟏,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝟏 − 𝝈, 𝝆), (𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

)                              (24) 

Where                        𝑹𝒆 (𝝈 + 𝝆 𝐦𝐢𝐧
𝟏≤𝒋≤𝒎

{
𝟏−𝑹𝒆(𝒃𝒋)

𝜷𝒋
}) > 𝟎 

 

3. SOLUTION OF GENERALIZED FRACTIONAL KINETIC EQUATION 

Theorem 3.1.  

If 𝝈, 𝝆, 𝒗, 𝒍 > 𝟎 , 𝑹𝒆(𝒉) > 𝟎, 𝒘𝒊𝒕𝒉    |𝒉| <  𝒍−𝟏    𝒂𝒏𝒅  𝒚 ≥ 𝟎  , 𝐜 ≠  𝒍 , 𝛕𝐢 > 𝟎 , 𝒊 = 𝟏, … , 𝒓 

then the solution of the generalized fractional kinetic equation: 

𝑵(𝒕) − 𝑵𝟎 𝒕𝝈−𝟏 ℵ
(𝚪)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) = −𝒍𝒗
 𝟎𝑫𝒕

−𝒗 𝑵(𝒕),            (25) 

is solvable and its solution is given by: 

𝑁(𝑡) =

  𝑁0 𝑡𝜎−1 ∑ (−1)𝑘∞
𝑘=0 (𝑙𝑡)𝑘𝑣 ℵ

(Γ)
𝑝𝑖+1,𝑞𝑖+1,𝜏𝑖;𝑟
𝑚,𝑛+1  (𝑐𝑡𝜌|

(𝑎1, 𝛼1, 𝑦), (1 − 𝜎, 𝜌), (𝑎𝑗 , 𝛼𝑗)2,𝑛 , [𝜏𝑗(𝑎𝑗𝑖 , 𝛼𝑗𝑖)]𝑛+1,𝑝𝑖 

(𝑏𝑗 , 𝛽𝑗)
1,𝑚 

, (1 − 𝜎 − 𝑣𝑘, 𝜌), [𝜏𝑗(𝑏𝑗𝑖 , 𝛽𝑗𝑖)]
𝑚+1,𝑞𝑖 

) (26) 

Proof. Taking Laplace transform on both sides of (25) and using (17) , we get 

𝓛{𝑵(𝒕)} − 𝑵𝟎𝓛 {  𝒕𝝈−𝟏 ℵ
(𝚪)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 
, [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)
𝟏,𝒎 

, [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

)} 

= −𝒍𝒗𝓛{ 𝑫𝟎 𝒕
−𝒗 𝑵(𝒕)}, 

�̅�(𝒉) −  𝑵𝟎 𝒉−𝝈 ℵ
(𝚪)

𝒑𝒊+𝟏,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏+𝟏  (𝒄𝒉−𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝟏 − 𝝈, 𝝆), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) 

= −𝑙𝑣  ℎ−𝑣  𝑁(ℎ) 

Thus we have 

�̅�(𝒉) =   𝑵𝟎
𝒉−𝝈

(𝟏+𝒍𝒗   𝒉−𝒗)
 ℵ

(𝚪)
𝒑𝒊+𝟏,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏+𝟏  (𝒄𝒉−𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝟏 − 𝝈, 𝝆), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

)      (27) 

Now taking inverse Laplace transform on both sides and using lemma (2.2) ,we have 

𝑁(𝑡) =   𝑁0 𝑡𝜎−1 ∑(−1)𝑘

∞

𝑘=0

(𝑙𝑡)𝑘𝑣 ℵ
(Γ)

𝑝𝑖+1,𝑞𝑖+1,𝜏𝑖;𝑟
𝑚,𝑛+1  (𝑐𝑡𝜌|

(𝑎1, 𝛼1, 𝑦), (1 − 𝜎, 𝜌), (𝑎𝑗 , 𝛼𝑗)2,𝑛 , [𝜏𝑗(𝑎𝑗𝑖 , 𝛼𝑗𝑖)]𝑛+1,𝑝𝑖 

(𝑏𝑗 , 𝛽𝑗)
1,𝑚 

, (1 − 𝜎 − 𝑣𝑘, 𝜌), [𝜏𝑗(𝑏𝑗𝑖 , 𝛽𝑗𝑖)]
𝑚+1,𝑞𝑖 

) 

This completes the proof of Theorem (3.1). 

Theorem 3.2.  

If 𝝈, 𝝆, 𝒗, 𝒍 > 𝟎 , 𝑹𝒆(𝒉) > 𝟎, 𝒘𝒊𝒕𝒉    |𝒉| <  𝒍−𝟏    𝒂𝒏𝒅  𝒚 ≥ 𝟎  , 𝐜 ≠  𝒍 , 𝛕𝐢 > 𝟎 , 𝒊 = 𝟏, … , 𝒓  

Then the solution of the generalized fractional kinetic equation 

𝑵(𝒕) − 𝑵𝟎 𝒕𝝈−𝟏 ℵ
(𝛄)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) = −𝒍𝒗
 𝟎𝑫𝒕

−𝒗 𝑵(𝒕),              (28) 

Is solvable and its solution is given by: 

𝑁(𝑡) =

  𝑁0 𝑡𝜎−1 ∑ (−1)𝑘∞
𝑘=0 (𝑙𝑡)𝑘𝑣 ℵ

(𝛾)
𝑝𝑖+1,𝑞𝑖+1,𝜏𝑖;𝑟
𝑚,𝑛+1  (𝑐𝑡𝜌|

(𝑎1, 𝛼1, 𝑦), (1 − 𝜎, 𝜌), (𝑎𝑗 , 𝛼𝑗)2,𝑛 , [𝜏𝑗(𝑎𝑗𝑖 , 𝛼𝑗𝑖)]𝑛+1,𝑝𝑖 

(𝑏𝑗 , 𝛽𝑗)
1,𝑚 

, (1 − 𝜎 − 𝑣𝑘, 𝜌), [𝜏𝑗(𝑏𝑗𝑖 , 𝛽𝑗𝑖)]
𝑚+1,𝑞𝑖 

)       (29) 

Proof. Proof is similar to the proof of theorem (3.1). 
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4. ALTERNATE SOLUTION OF GENERALIZED FRACTIONAL KINETIC EQUATION  

In this part, we solve the generalized fractional kinetic equation by using Sumudu transform. 

Theorem 4.1.  

If 𝝈, 𝝆, 𝒗, 𝒍 > 𝟎 , 𝑹𝒆(𝒉) > 𝟎, 𝒘𝒊𝒕𝒉    |𝒉| <  𝒍−𝟏    𝒂𝒏𝒅  𝒚 ≥ 𝟎  , 𝐜 ≠  𝒍 , 𝛕𝐢 > 𝟎 , 𝒊 = 𝟏, … , 𝒓  

then the solution of the generalized fractional kinetic equation 

𝑵(𝒕) − 𝑵𝟎 𝒕𝝈−𝟏 ℵ
(𝚪)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) = −𝒍𝒗
 𝟎𝑫𝒕

−𝒗 𝑵(𝒕),               (30) 

Is solvable and its solution is given by: 

𝑁(𝑡) =   𝑁0 𝑡𝜎−1 ∑ (−1)𝑘∞
𝑘=0 (𝑙𝑡)𝑘𝑣 ℵ

(Γ)
𝑝𝑖+1,𝑞𝑖+1,𝜏𝑖;𝑟
𝑚,𝑛+1  (𝑐𝑡𝜌|

(𝑎1, 𝛼1, 𝑦), (1 − 𝜎, 𝜌), (𝑎𝑗 , 𝛼𝑗)2,𝑛 , [𝜏𝑗(𝑎𝑗𝑖 , 𝛼𝑗𝑖)]𝑛+1,𝑝𝑖 

(𝑏𝑗 , 𝛽𝑗)
1,𝑚 

, (1 − 𝜎 − 𝑣𝑘, 𝜌), [𝜏𝑗(𝑏𝑗𝑖 , 𝛽𝑗𝑖)]
𝑚+1,𝑞𝑖 

) (31) 

Theorem 4.2. 

 If 𝝈, 𝝆, 𝒗, 𝒍 > 𝟎 , 𝑹𝒆(𝒉) > 𝟎, 𝒘𝒊𝒕𝒉    |𝒉| <  𝒍−𝟏    𝒂𝒏𝒅  𝒚 ≥ 𝟎  , 𝐜 ≠  𝒍 , 𝛕𝐢 > 𝟎 , 𝒊 = 𝟏, … , 𝒓  

then the solution of the generalized fractional kinetic equation: 

𝑵(𝒕) − 𝑵𝟎 𝒕𝝈−𝟏 ℵ
(𝛄)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) = −𝒍𝒗
 𝟎𝑫𝒕

−𝒗 𝑵(𝒕),           (32) 

is solvable and its solution is given by: 

𝑁(𝑡) =   𝑁0 𝑡𝜎−1 ∑ (−1)𝑘∞
𝑘=0 (𝑙𝑡)𝑘𝑣 ℵ

(𝛾)
𝑝𝑖+1,𝑞𝑖+1,𝜏𝑖;𝑟
𝑚,𝑛+1  (𝑐𝑡𝜌|

(𝑎1, 𝛼1, 𝑦), (1 − 𝜎, 𝜌), (𝑎𝑗 , 𝛼𝑗)2,𝑛 , [𝜏𝑗(𝑎𝑗𝑖 , 𝛼𝑗𝑖)]𝑛+1,𝑝𝑖 

(𝑏𝑗 , 𝛽𝑗)
1,𝑚 

, (1 − 𝜎 − 𝑣𝑘, 𝜌), [𝜏𝑗(𝑏𝑗𝑖 , 𝛽𝑗𝑖)]
𝑚+1,𝑞𝑖 

) (33) 

Proof. Proofs of the theorems (4.1) and (4.2) are similar to proofs of theorems (3.1) . 

 

5. SPECIAL CASES 

On setting  𝒚 = 𝟎  ,the incomplete Aleph –function reduces to Aleph –function  introduced by Südland  and  we 

obtain the results derived  by Choi and Kumar [4]. 

If we take 𝝉𝒊= 1 ,then (13) and (15)  reduce to the incomplete I- functions introduced by Kumar Bansal, et al. 

[14] and we obtain the following results: 

Corollary 5.1. 

 If 𝝈, 𝝆, 𝒗, 𝒍 > 𝟎 , 𝑹𝒆(𝒉) > 𝟎, 𝒘𝒊𝒕𝒉    |𝒉| <  𝒍−𝟏    𝒂𝒏𝒅  𝒚 ≥ 𝟎  , 𝐜 ≠  𝒍 , 𝒊 = 𝟏, … , 𝒓  

then the solution of the equation 

𝑵(𝒕) − 𝑵𝟎 𝒕𝝈−𝟏 𝑰
(𝚪)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) = −𝒍𝒗
 𝟎𝑫𝒕

−𝒗 𝑵(𝒕),           (34) 

Is given by: 

𝑁(𝑡) =

  𝑁0 𝑡𝜎−1 ∑ (−1)𝑘∞
𝑘=0 (𝑙𝑡)𝑘𝑣 𝐼

(Γ)
𝑝𝑖+1,𝑞𝑖+1,𝜏𝑖;𝑟
𝑚,𝑛+1  (𝑐𝑡𝜌|

(𝑎1, 𝛼1, 𝑦), (1 − 𝜎, 𝜌), (𝑎𝑗 , 𝛼𝑗)2,𝑛 , [𝜏𝑗(𝑎𝑗𝑖 , 𝛼𝑗𝑖)]𝑛+1,𝑝𝑖 

(𝑏𝑗 , 𝛽𝑗)
1,𝑚 

, (1 − 𝜎 − 𝑣𝑘, 𝜌), [𝜏𝑗(𝑏𝑗𝑖 , 𝛽𝑗𝑖)]
𝑚+1,𝑞𝑖 

)    (35) 

Corollary 5.2  

If 𝜎, 𝜌, 𝑣, 𝑙 > 0 , 𝑅𝑒(ℎ) > 0, 𝑤𝑖𝑡ℎ    |ℎ| <  𝑙−1    𝑎𝑛𝑑  𝑦 ≥ 0  , c ≠  𝑙 , 𝑖 = 1, … , 𝑟  
then the solution of the equation 

𝑵(𝒕) − 𝑵𝟎 𝒕𝝈−𝟏 𝑰
(𝛄)

𝒑𝒊,𝒒𝒊,𝝉𝒊;𝒓
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒏 , [𝝉𝒋(𝒂𝒋𝒊, 𝜶𝒋𝒊)]𝒏+𝟏,𝒑𝒊 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 , [𝝉𝒋(𝒃𝒋𝒊, 𝜷𝒋𝒊)]𝒎+𝟏,𝒒𝒊 

) = −𝒍𝒗
 𝟎𝑫𝒕

−𝒗 𝑵(𝒕),             (36) 

is given by: 
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𝑁(𝑡) =   𝑁0 𝑡𝜎−1 ∑ (−1)𝑘∞
𝑘=0 (𝑙𝑡)𝑘𝑣 𝐼

(𝛾)
𝑝𝑖+1,𝑞𝑖+1,𝜏𝑖;𝑟
𝑚,𝑛+1  (𝑐𝑡𝜌|

(𝑎1, 𝛼1, 𝑦), (1 − 𝜎, 𝜌), (𝑎𝑗 , 𝛼𝑗)2,𝑛 , [𝜏𝑗(𝑎𝑗𝑖 , 𝛼𝑗𝑖)]𝑛+1,𝑝𝑖 

(𝑏𝑗 , 𝛽𝑗)
1,𝑚 

, (1 − 𝜎 − 𝑣𝑘, 𝜌), [𝜏𝑗(𝑏𝑗𝑖 , 𝛽𝑗𝑖)]
𝑚+1,𝑞𝑖 

)  (37) 

If we set 𝝉𝒊= 1 and r = 1, then (13) and (15) reduce to the incomplete H- functions introduced by Srivastava, et 

al. [15] and we obtain the following results: 

Corollary 5.3.  

If 𝝈, 𝝆, 𝒗, 𝒍 > 𝟎 , 𝑹𝒆(𝒉) > 𝟎, 𝒘𝒊𝒕𝒉    |𝒉| <  𝒍−𝟏    𝒂𝒏𝒅  𝒚 ≥ 𝟎  , 𝐜 ≠  𝒍 ,  

then the solution of the equation 

𝑵(𝒕) − 𝑵𝟎 𝒕𝝈−𝟏 𝚪𝒑,𝒒
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒑 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 
) = −𝒍𝒗

 𝟎𝑫𝒕
−𝒗 𝑵(𝒕),            (38) 

Given by: 

𝑁(𝑡) =   𝑁0 𝑡𝜎−1 ∑ (−1)𝑘∞
𝑘=0 (𝑙𝑡)𝑘𝑣Γ 𝑝+1,𝑞

𝑚,𝑛+1  (𝑐𝑡𝜌|
(𝑎1, 𝛼1, 𝑦), (1 − 𝜎, 𝜌), (𝑎𝑗 , 𝛼𝑗)2,𝑝 

(1 − 𝜎 − 𝑣𝑘, 𝜌), (𝑏𝑗 , 𝛽𝑗)
1,𝑚 

)     (39) 

Corollary 5.4. 

 If 𝜎, 𝜌, 𝑣, 𝑙 > 0 , 𝑅𝑒(ℎ) > 0, 𝑤𝑖𝑡ℎ    |ℎ| <  𝑙−1    𝑎𝑛𝑑  𝑦 ≥ 0  , c ≠  𝑙 , 

then the solution of the equation 

𝑵(𝒕) − 𝑵𝟎 𝒕𝝈−𝟏 𝜸𝒑,𝒒
𝒎,𝒏  (𝒄𝒕𝝆|

(𝒂𝟏, 𝜶𝟏, 𝒚), (𝒂𝒋, 𝜶𝒋)𝟐,𝒑 

(𝒃𝒋, 𝜷𝒋)𝟏,𝒎 
) = −𝒍𝒗

 𝟎𝑫𝒕
−𝒗 𝑵(𝒕),        (40) 

Given by: 

𝑁(𝑡) =   𝑁0 𝑡𝜎−1 ∑ (−1)𝑘∞
𝑘=0 (𝑙𝑡)𝑘𝑣γ 𝑝+1,𝑞

𝑚,𝑛+1  (𝑐𝑡𝜌|
(𝑎1, 𝛼1, 𝑦), (1 − 𝜎, 𝜌), (𝑎𝑗 , 𝛼𝑗)2,𝑝 

(1 − 𝜎 − 𝑣𝑘, 𝜌), (𝑏𝑗 , 𝛽𝑗)
1,𝑚 

)      (41) 

 

6. CONCLUSION 

In this article, we have explored a new generalization of fractional kinetic equation.  The solutions of fractional 

kinetic equation have been developed in terms of incomplete Aleph –function. Also, the particular cases hold the 

incomplete H-function, the incomplete I-function and familiar Aleph-function were discussed. The new generalized 

fractional kinetic equations presented here are general in nature and can be used in Statistical Mechanics and other 

branches of Mathematics.       
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