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Introduction:  

The study of n- dimensional integral transform became a tool to develop the technique of extending 
certain integral transform. The  n- dimensional Mohand transform is developed on the same step. The new 
integral transform Mohand transform [1] was developed by Mohand M. The transform technique is used 
in 18th century to solve differential equations which are difficult to solve by ordinary sense. The Kamal 
transform, Elzaki, Aboodh, Mahgoub, Sumudu, Laplace [3], [4], [5] are defined in literature. Many 
researchers used these integral transforms in various fields. These transforms have been developed by 
various researchers to solve integro differential equation, partial differential equation, boundary value 
problems, signal processing, ordinary and simultaneous differential equation. Also Kilicman and Gadain 
[9] gave application of some integral transform. 

 The new integral transform Mohand transform is defined for function of exponential order in the 
set 𝐴 defined by 

𝐴 = ቊ𝑓(𝑡): ∃ 𝑀, 𝐾ଵ, 𝐾ଶ > 0, |𝑓(𝑡)| < 𝑀𝑒

|೟|

಼ೕ , 𝑡 ∈ (−1)௝[0, ∞]ቋ               _(1)  

𝑀{𝑓(𝑡)} = 𝑚(𝑧) = 𝑧ଶ ∫ 𝑓(𝑡)
ஶ

଴
𝑒ି௭௧𝑑𝑡 , 𝑡 ≥ 0, 𝐾ଵ ≤ 𝑧 ≤ 𝐾ଶ                    _(2)   

𝑀{𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)} = 𝑓(𝑝ଵ, 𝑝ଶ, … , 𝑝௡) =

𝑝ଵ
ଶ𝑝ଶ

ଶ … 𝑝௡
ଶ ∫ ∫ …

∞

0 ∫ 𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)𝑒−(௣భ𝑥1+௣మ𝑥2+⋯+௣೙𝑥𝑛)∞

0

∞

0
𝑑𝑥1𝑑𝑥2 … 𝑑𝑥𝑛                   _(3)  

In this section we find Mohand transform on ℝ𝒏 of simple functions. 

Property (i) 𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) = 1 then 𝑀{1} = 𝑓(𝑝ଵ, 𝑝ଶ, … , 𝑝௡) = 𝑝ଵ
ଶ𝑝ଶ

ଶ … 𝑝௡
ଶ ∫ ∫ …

∞

0 ∫ 1 ∙
∞

0

∞

0

𝑒−(௣భ𝑥1+௣మ𝑥2+⋯+௣೙𝑥𝑛) 𝑑𝑥1𝑑𝑥2 … 𝑑𝑥𝑛 

                                                 = 𝑝ଵ
ଶ𝑝ଶ

ଶ … 𝑝௡
ଶ ∙

ଵ

௣భ
∙

ଵ

௣మ
⋯

ଵ

௣೙
  

                                                 = 𝑝ଵ ∙  𝑝ଶ ∙  … ∙  𝑝௡  

Property (ii) 𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) = 𝑥ଵ ∙ 𝑥ଶ ∙ … ∙ 𝑥௡, then 𝑝ଵ
ଶ𝑝ଶ

ଶ … 𝑝௡
ଶ ∫ ∫ …

∞

0 ∫ 𝑥ଵ ∙ 𝑥ଶ ∙ … ∙ 𝑥௡ ∙
∞

0

∞

0

𝑒−(௣భ𝑥1+௣మ𝑥2+⋯+௣೙𝑥𝑛) 𝑑𝑥1𝑑𝑥2 … 𝑑𝑥𝑛 

Integrating by parts, we get, 𝑀{𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)} = 1 
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Property (iii)  𝑀{𝑒𝛼1𝑥1+𝛼2𝑥2+⋯+𝛼𝑛𝑥𝑛  } =
௣భ

మ௣మ
మ… ௣೙

మ

(௣భି௔భ)(௣భି௔మ)⋯(௣భି௔೙)
 

Proof:  𝑀{𝑒𝛼1𝑥1+𝛼2𝑥2+⋯+𝛼𝑛𝑥𝑛  } 

= 𝑝ଵ
ଶ𝑝ଶ

ଶ … 𝑝௡
ଶ න න …

∞

0

න 𝑒𝑎1𝑥1+𝛼2𝑥2+⋯+𝛼𝑛𝑥𝑛 ∙ 𝑒−(௣భ𝑥1+௣మ𝑥2+⋯+௣೙𝑥𝑛)

∞

0

∞

0

𝑑𝑥1𝑑𝑥2 … 𝑑𝑥𝑛 

                                       

                = 𝑝ଵ
ଶ𝑝ଶ

ଶ … 𝑝௡
ଶ ∫ ∫ …

∞

0 ∫ 𝑒−(𝑝1−𝛼1)𝑥1−൫𝑝2−𝛼2൯𝑥2−⋯−(𝑝𝑛−𝛼2)𝑥𝑛
∞

0
 𝑑𝑥1𝑑𝑥2 … 𝑑𝑥𝑛

∞

0
 

                =
௣భ

మ௣మ
మ… ௣೙

మ

(௣భି௔భ)(௣భି௔భ)⋯(௣భି௔೙)
  

Property (iv) Linearity Property:  

𝑀{𝑐ଵ𝑓ଵ(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) + 𝑐ଶ𝑓ଶ(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) + ⋯ + 𝑐௡𝑓௡(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)}

= 𝑐ଵ𝑀{𝑓ଵ(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)} + 𝑐ଶ𝑀{𝑓ଶ(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)} + ⋯ + 𝑐௡𝑀{𝑓௡(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)} 

      Proof:  𝑀{𝑐ଵ𝑓ଵ(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) + 𝑐ଶ𝑓ଶ(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)} 

     = 𝑝ଵ
ଶ𝑝ଶ

ଶ … 𝑝௡
ଶ ∫ ∫ ⋯ ∫ 𝑒ି𝑝1𝑥1−𝑝2𝑥2−⋯−𝑝𝑛𝑥𝑛

ஶ

଴
{𝑐ଵ𝑓ଵ(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) + 𝑐ଶ𝑓ଶ(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) + ⋯ +

ஶ

଴

ஶ

଴

           𝑐௡𝑓௡(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)} 𝑑𝑥1𝑑𝑥2 … 𝑑𝑥𝑛  

= 𝑝ଵ
ଶ𝑝ଶ

ଶ … 𝑝௡
ଶ න න ⋯ න 𝑒ି𝑝1𝑥1−𝑝2𝑥2−⋯−𝑝𝑛𝑥𝑛

ஶ

଴

{𝑐ଵ𝑓ଵ(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)}

ஶ

଴

𝑑𝑥1𝑑𝑥2 … 𝑑𝑥𝑛

ஶ

଴

+ 𝑝ଵ
ଶ𝑝ଶ

ଶ … 𝑝௡
ଶ න න ⋯ න 𝑒ି𝑝1𝑥1−𝑝2𝑥2−⋯−𝑝𝑛𝑥𝑛

ஶ

଴

{𝑐ଶ𝑓ଶ(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)}

ஶ

଴

𝑑𝑥1𝑑𝑥2 … 𝑑𝑥𝑛

ஶ

଴

 

+ ⋯ + 𝑝ଵ
ଶ𝑝ଶ

ଶ … 𝑝௡
ଶ න න ⋯ න 𝑒ି𝑝1𝑥1−𝑝2𝑥2−⋯−𝑝𝑛𝑥𝑛

ஶ

଴

{𝑐௡𝑓௡(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)}

ஶ

଴

𝑑𝑥1𝑑𝑥2 … 𝑑𝑥𝑛

ஶ

଴

 

 

= 𝑐ଵ𝑝ଵ
ଶ𝑝ଶ

ଶ … 𝑝௡
ଶ න න ⋯ න 𝑒ି𝑝1𝑥1−𝑝2𝑥2−⋯−𝑝𝑛𝑥𝑛

ஶ

଴

𝑓ଵ(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)

ஶ

଴

𝑑𝑥1𝑑𝑥2 … 𝑑𝑥𝑛

ஶ

଴

+ 𝑐ଶ𝑝ଵ
ଶ𝑝ଶ

ଶ … 𝑝௡
ଶ න න ⋯ න 𝑒ି𝑝1𝑥1−𝑝2𝑥2−⋯−𝑝𝑛𝑥𝑛

ஶ

଴

𝑓ଶ(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)

ஶ

଴

𝑑𝑥1𝑑𝑥2 … 𝑑𝑥𝑛

ஶ

଴

+ ⋯

+ 𝑐௡𝑝ଵ
ଶ𝑝ଶ

ଶ … 𝑝௡
ଶ න න ⋯ න 𝑒ି𝑝1𝑥1−𝑝2𝑥2−⋯−𝑝𝑛𝑥𝑛

ஶ

଴

𝑓௡(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)

ஶ

଴

𝑑𝑥1𝑑𝑥2 … 𝑑𝑥𝑛

ஶ

଴

 

                         = 𝑐ଵ𝑀 {𝑓ଵ(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)} + 𝑐ଶ𝑀 {𝑓ଶ(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)} + ⋯ + 𝑐௡𝑀 {𝑓௡(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)}  
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Definition: If  𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) and 𝑔(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) are integrable functions then convolution of 

𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) and 𝑔(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) is given by  

(𝑓 ∗∗ 𝑔)(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) =

∫ ∫ … ∫ 𝑓(𝛼ଵ, 𝛼ଶ, … , 𝛼௡)
௫೙

଴

௫మ

଴

௫భ

଴
𝑔(𝑥ଵ − 𝛼ଵ, 𝑥ଶ − 𝛼ଶ, … , 𝑥௡ − 𝛼௡)𝑑𝛼ଵ 𝑑𝛼ଶ … 𝑑𝛼௡ and ** denotes the 

convolution with respect to 𝑥ଵ, 𝑥ଶ, … , 𝑥௡. 

Property 5 (Shifting Property): Let 𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) be a continuous function and 
𝑀[𝑓(𝑥1, 𝑥2, … , 𝑥𝑛) ] = 𝑓(𝑝ଵ, 𝑝ଶ, … , 𝑝௡) then  

𝑀[𝑒ఈభ௫భାఈమ௫మା⋯ାఈ೙௫೙𝑓(𝑥1, 𝑥2, … , 𝑥𝑛)]

=
𝑝ଵ𝑝ଶ … 𝑝௡

(𝑝ଵ − 𝛼ଵ)(𝑝ଶ − 𝛼ଶ) … (𝑝௡ − 𝛼௡)
 𝑓൫(𝑝ଵ − 𝛼ଵ), (𝑝ଶ − 𝛼ଶ), … , (𝑝௡ − 𝛼௡)൯ 

Proof: From the definition of n dimensional Mohand transform, 

𝑀[𝑒ఈభ௫భାఈమ௫మା⋯ାఈ೙௫೙𝑓(𝑥1, 𝑥2, … , 𝑥𝑛)] = 𝑝
1

2𝑝
2

2 … 𝑝
𝑛

2 ∫ ∫ …
ஶ

଴
∫ 𝑒௔భ௫భାఈమ௫మା⋯ାఈ೙௫೙ ∙

ஶ

଴

ஶ

଴

𝑒ି൫𝑝1௫భା𝑝2௫మା⋯ା𝑝𝑛௫೙൯ 𝑓(𝑥1, 𝑥2, … , 𝑥𝑛)𝑑𝑥ଵ𝑑𝑥ଶ … 𝑑𝑥௡   

   = 𝑝
1

2𝑝
2

2 … 𝑝
𝑛

2 න න …

ஶ

଴

න 𝑒ି(௣భିఈభ)௫భି(௣మିఈమ)௫మି⋯ି(௣೙ିఈమ)௫೙[𝑓(𝑥1, 𝑥2, … , 𝑥𝑛)]

ஶ

଴

ஶ

଴

 𝑑𝑥ଵ𝑑𝑥ଶ … 𝑑𝑥௡ 

       

= 𝑝
1

2𝑝
2

2 … 𝑝
𝑛

2 න න …

ஶ

଴

න 𝑒ି(௣భିఈభ)௫భ𝑒ି(௣మିఈమ)௫మ … 𝑒ି(௣೙ିఈ೙)௫೙[𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)]

ஶ

଴

ஶ

଴

 𝑑𝑥ଵ𝑑𝑥ଶ … 𝑑𝑥௡ 

                   =
௣భ௣మ…௣೙

(௣భିఈభ)(௣మିఈమ)…(௣೙ିఈ೙)
 𝑓൫(𝑝ଵ − 𝛼ଵ), (𝑝ଶ − 𝛼ଶ), … , (𝑝௡ − 𝛼௡)൯  

Property 6 (Periodic Function): Let 𝑀[𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) ] exist, where 𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) 
describes a periodic function of periods 𝛼ଵ, 𝛼ଶ, … , 𝛼௡ such that 

 𝑓(𝑥ଵ + 𝛼ଵ, 𝑥ଶ + 𝛼ଶ, … , 𝑥௡ + 𝛼௡) = 𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡), ∀𝑥௜, 𝑖 = 1, 2, … , 𝑛 then,  

𝑀[𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) ] =
ଵ

൫ଵି௘ష(೛భഀభశ೛మഀమశ⋯శ೛೙ഀ೙)൯
൫𝑝

1
2𝑝

2
2 … 𝑝

𝑛
2 ∫ ∫ …

ఈమ

଴
∫ 𝑒ି(௣భ௫భା௣మ௫మା⋯ା௣೙௫೙)[𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)]

ఈ೙

଴

ఈభ

଴
 𝑑𝑥ଵ𝑑𝑥ଶ … 𝑑𝑥௡൯  
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Proof: By definition of n dimensional Mohand transform, 

𝑀[𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) ]

= 𝑝
1

2𝑝
2

2 … 𝑝
𝑛

2 න න …

ஶ

଴

න 𝑒ି(௣భ௫భା௣మ௫మା⋯ା௣೙௫೙)𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)

ஶ

଴

ஶ

଴

 𝑑𝑥ଵ𝑑𝑥ଶ … 𝑑𝑥௡ 

= 𝑝
1

2𝑝
2

2 … 𝑝
𝑛

2 න න …

ఈమ

଴

න 𝑒ି(௣భ௫భା௣௫మା⋯ା௣೙௫೙)𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)

ఈ೙

଴

ఈభ

଴

 𝑑𝑥ଵ𝑑𝑥ଶ … 𝑑𝑥௡

+ 𝑝
1

2𝑝
2

2 … 𝑝
𝑛

2 න න …

ஶ

ఈమ

න 𝑒ି(௣భ௫భା௣మ௫మା⋯ା௣೙௫೙)𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)

ஶ

ఈ೙

ஶ

ఈభ

 𝑑𝑥ଵ𝑑𝑥ଶ … 𝑑𝑥௡ 

Put 𝑥ଵ = 𝛼ଵ + 𝑟ଵ, 𝑥ଶ = 𝛼ଶ + 𝑟ଶ, … , 𝑥௡ = 𝛼௡ + 𝑟௡ 

= 𝑝
1

2𝑝
2

2 … 𝑝
𝑛

2 න න …

ఈమ

଴

න 𝑒ି(௣భ௫భା௣మ௫మା⋯ା௣೙௫೙)𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)

ఈ೙

଴

ఈభ

଴

 𝑑𝑥ଵ𝑑𝑥ଶ … 𝑑𝑥௡

+ 𝑝
1

2𝑝
2

2 … 𝑝
𝑛

2 න න …

ஶ

଴

න 𝑒ି(௣భ(ఈభା௥భ)ା௣మ(ఈమା௥మ)ା⋯ା௣೙(ఈ೙ା௥೙))𝑓൫(𝛼ଵ + 𝑟ଵ), (𝛼ଶ

ஶ

଴

ஶ

଴

+ 𝑟ଶ), … , (𝛼௡ + 𝑟௡)൯  𝑑𝑟ଵ𝑑𝑟ଶ … 𝑑𝑟௡ 

Using the periodicity of the function 𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡) above equation can be written as 

𝑓(𝑝ଵ, 𝑝ଶ, … , 𝑝௡) = 𝑝
1

2𝑝
2

2 … 𝑝
𝑛

2 න න …

ఈమ

଴

න 𝑒ି(௣భ௫భା௣మ௫మା⋯ା௣೙௫೙)𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)

ఈ೙

଴

ఈభ

଴

 𝑑𝑥ଵ𝑑𝑥ଶ … 𝑑𝑥௡

+ 𝑒ି(௣భఈభା௣మఈమା⋯ା௣೙ఈ೙)𝑝
1

2𝑝
2

2 … 𝑝
𝑛

2 න න …

ஶ

଴

න 𝑒ି(௣భ௥భା௣మ௥మା⋯ା௣೙௥೙)𝑓(𝑟ଵ, 𝑟ଶ, … , 𝑟௡)

ஶ

଴

ஶ

଴

 𝑑𝑟ଵ𝑑𝑟ଶ … 𝑑𝑟௡ 

𝑓(𝑝ଵ, 𝑝ଶ, … , 𝑝௡) = 𝑝
1

2𝑝
2

2 … 𝑝
𝑛

2 න න …

ఈమ

଴

න 𝑒ି(௣భ௫భା௣మ௫మା⋯ା௣೙௫೙)𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)

ఈ೙

଴

ఈభ

଴

 𝑑𝑥ଵ𝑑𝑥ଶ … 𝑑𝑥௡

+ 𝑒ି(௣భఈభା௣మఈమା⋯ା௣೙ఈ೙)𝑓(𝑝ଵ, 𝑝ଶ, … , 𝑝௡) 

𝑓(𝑝ଵ, 𝑝ଶ, … , 𝑝௡)[1 − 𝑒௣భఈభା௣మఈమା⋯ା௣೙ఈ೙] =

𝑝
1

2𝑝
2

2 … 𝑝
𝑛

2 ∫ ∫ …
ఈమ

଴
∫ 𝑒ି(௣భ௫భା௣మ௫మା⋯ା௣೙௫೙)𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)

ఈ೙

଴

ఈభ

଴
 𝑑𝑥ଵ𝑑𝑥ଶ … 𝑑𝑥௡  

𝑓(𝑝ଵ, 𝑝ଶ, … , 𝑝௡) =
ଵ

൫ଵି௘ష(೛భഀభశ೛మഀమశ⋯శ೛೙ഀ೙)൯
൫𝑝

1
2𝑝

2
2 … 𝑝

𝑛
2 ∫ ∫ …

ఈమ

଴
∫ 𝑒ି(௣భ௫భା௣మ௫మା⋯ା௣೙௫೙)[𝑓(𝑥ଵ, 𝑥ଶ, … , 𝑥௡)]

ఈ೙

଴

ఈభ

଴
 𝑑𝑥ଵ𝑑𝑥ଶ … 𝑑𝑥௡൯  
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