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In this paper, we use the Laplace transform series expansion method to find the 
analytical solution for the local fractional heat-transfer equation defined on Can-
tor sets via local fractional calculus. 
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Introduction 

Heat and mass transfer via local fractional calculus [1] is one of important problems 
for complex phenomena in applied science. The lots of the local fractional partial differential 
equations were proposed in fractal heat and mass transfer, such as the heat-conduction [2-4], 
heat-transfer [5], Laplace and Poisson [6], and oscillator [7] equations.  

In this paper, we now consider the local fractional heat-transfer equation defined on 
Cantor sets [5]: 
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where κ  is a heat-diffusive coefficient and ω  – a constant related to the density and specific 
heat of fractal materials.  

In eq. (1), the local fractional derivative of ( )τΩ  is defined [1]: 
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where 0 0[ ( ) ( )] (1 ) [ ( ) ( )].β τ τ β τ τ∆ Ω −Ω ≅ Γ + ∆ Ω −Ω  
The inverse operator of eq. (2) is defined [1]: 
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The local fractional Laplace transform (LFLT) of ( )τΩ  is defined [1]: 
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The inverse LFLT is defined [1]: 
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where y iβ β β βµ= + ∞  and Re( ) .yβ βµ=   
The some properties of the LFLT are given [1]:  
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Based on the LFLT, Yan [8] proposed the local fractional Laplace series expansion 
method. The goal of the paper is to use the local fractional Laplace series expansion method 
to solve the local fractional heat-transfer equation defined on Cantor sets.  

Solving the local fractional heat-transfer equation  
defined on Cantor sets 

Following the idea of the local fractional Laplace series expansion method [8], 
we write eq. (1) in the form: 
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is a linear local operator with respect to ϑ.  
Let us consider: 
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where ( )i τΛ  and ( )iϖ ϑ  are two functions defined on Cantor sets.  
By assuming ( ) / (1 ),i

i iβτ τ βΛ = Γ +  eq. (11) becomes: 
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Taking the LFLT of eq. (11) gives: 
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Thus, we have: 
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From eqs. (14) and (15) we have: 
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which reduces to: 
 1( ) ( )( )i iy yβϖ ϖ+ = Π  (17) 

In view of eq. (16), we have: 
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such that: 
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Let us consider the initial condition: 

 ( ,0) ( )E β
βϑ ϑΩ =  (20) 

We have the following iterative formula: 
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Thus, we have: 
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Therefore, we obtain the series: 
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With the help of eqs. (8) and (23), we get the solution of eq. (1): 
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Conclusion 

In this paper, we considered the local fractional heat-transfer equation defined on 
Cantor sets. The local fractional Laplace series expansion method was used to find its solution 
of non-differentiable type. The obtained result shows the efficiency and accuracy of the pro-
posed technology for the fractal heat-transfer problem via local fractional calculus.  

Nomenclature 
ϑ – space co-ordinate, [m]    
Ω(ϑ, τ) – concentration, [ K ]   
β – fractal dimensional order, [–] 

τ – time, [s] 
 { ( )}Yβ τΩ  – LFLT of Ω (τ), [–]  


1 ,{ ( )}Y
yY yβ

β
−

Ω  – inverse LFLT of 
 , ( ),Y
y yβΩ  [–]
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