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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 x is a heat-diffusive coefficient and @ — a constant related to the density and specific
heat of fractal materials.

In eq. (1), the local fractional derivative of Q(z) is defined [1]:
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where AP[Q(7) - Q(z))] = T(1 + B)AIQ(r) — Q(z,)].
The inverse operator of eq. (2) is defined [1]:
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where At =7, ;-7

Fi j,j:O,...,N—l,Toza’ Tsz'

* Corresponding author; e-mail: sunhuan300072@yeah.net



Sun, H., et al.: Laplace Transform Series Expansion Method for Solving the ...
S778 THERMAL SCIENCE, Year 2016, Vol. 20, Suppl. 3, pp. S777-S780

The local fractional Laplace transform (LFLT) of Q(z) is defined [1]:

0

Yp{Q(0)} = Q0 () = TR £ Eg(—y"0r)de),  0<p<l (4)
The inverse LFLT is defined [1]:
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where yﬂ = ,uﬁ +0” and Re(yﬁ )= ,uﬂ .
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:

o) =1,0 (10)

where

B 258
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is a linear local operator with respect to 4.
Let us consider:

Q(9.0)= 3 A(D)@(9) (11
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where A, (z) and @; (3) are two functions defined on Cantor sets.
By assuming A, (7)=7' /F(1+l,b’) eq. (11) becomes:
3, 12
QI,7) = Z T (1 (12)
Taking the LFLT of eq. (11) gives:
,T 13
Qy,7)= Z T (1 (13)
Thus, we have:
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From egs. (14) and (15) we have:
N
16
%rm 370 = Zm  (m)(0) (16)
which reduces to:
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In view of eq. (16), we have:
S
Qy,7) = @;(y) (18)
o Ld+ip)
such that:
.y 5
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Let us consider the initial condition:
0(8,0) =E4(9) (20)
We have the following iterative formula:
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Thus, we have:
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Therefore, we obtain the series:

[—(k + ®)]
Q(y,7)= ZF(I @;(y) = Zr(lﬂﬂ) 7 (23)

With the help of egs. (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

9 — space co-ordinate, [m] T — time, [s]

Q9,0 - gonieln(tir.ation,.[ Kll ; YpiQ()}  ~LFLTof Q (@), [-]

p — fractal dimensional order, [—] }7;}1 {Q;’ﬂ(y)} _inverse LELT of Qﬁ’/’)(y), [-]
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