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This paper addresses a new application of the local fractional variational itera-
tion algorithm III to solve the local fractional diffusion equation defined on Can-
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Introduction

Fractal heat-conduction problems were modelled by the local fractional differential
equations [1-3]. The local fractional diffusion equation was used to describe the non-
differentiable phenomena in fractal heat-conduction [4-10]. Many methods for diffusion de-
fined on Cantor sets, such as the local fractional decomposition method [4, 5], functional
method [6], variational iteration algorithm II [7], similarity method [8], differential transform
method [9], homotopy perturbation method [10], and so on.

The theory of the local fractional variational iteration algorithms (namely, variational
iteration algorithm I, variational iteration algorithm II, and variational iteration algorithm III)
was used to solve the local fractional differential equations [2, 11-13]. The local fractional dif-
fusion equation in the heat-conduction problem was written in the form [1, 12]:

Fye(xr) Py (xr)
or* e

(1)

where y:(x,7) is the temperature function with respect to the time 7z and space x with the
fractal dimension & (0 <¢& <1), x — the fractal thermal diffusivity, and the local fractional par-
tial derivative (LFPD) of 2((x) is defined [1]:

o A(x,7) . AS[A(x,7) — A(x,7)]
—— |x=x, = lim z
ox* X% (x—x)

)
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with
A‘f[Q((x, z')—Ql(xO,r)] = F(1+§)[H(X’T)_H(x0’7)] (3)

In this paper, our aim is to solve the local fractional diffusion equation in the heat-
-conduction problem by using the local fractional variational iteration algorithm III.

The local fractional variational
iteration algorithm III

In order to present the technology, we rewrite eq. (1) in the form:

0%y e (x,7)

According to the theory of the local fractional variational iteration algorithm III, we
write the correction functional given by:
0], 0 = -
V2 (57 =g (0 I AR (6 )= W (5,7 (5)
X

where Olgg) is the local fractional integral operator [1-2,12] and y~/§’n is considered as a re-
stricted local fractional variation, i. e. 8% ., =0.
The local fractional variational iteration algorithm III is structured in the form:

[0,
Ve n+2 (x,7)= Ve ntl (x,7)tol; ﬂ’Kax_zgt[l//g,n+1 (x,7)— Ven (x,7)] (6)

where A is the identified fractal Lagrange multiplier.
According to variational iteration algorithm I [12], we have:

A=-1 7)

such that eq. (7) can be rewrite in the form:
(€))% ~
Ve n+2 (x,r) =Ven+ (x, T)+OIT Ka)c_zgz[l//§,n+l (x’ T) _l/lcf,n (x,r)] (8)

Solving the local fractional diffusion equation
in the heat-conduction problem

We consider the initial condition of eq. (1), which is given by:
e (x,0) = E;(x*) 9)

Following eq. (8), we structure the following iterative formula:
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Vom0 =V sy (2ol o 08) )
En+2\ A Ve ne1 (X, 0'r axzé Ve ntilXs VenlXs
£ K'Tg
Ve (6,7) = B (x {”rm 5)} (10)
Veo (x,7)= E, (x§)
In view of eq. (10), the approximate solutions are:
3 28 3
o KT ()], 0" | g &y KT
veatrr it ){” r<1+5>}+°]’ {Kaxz‘f {Ei( )F(1+5)}}
Al
X
=B )Zr(l-i-lcf) (h
2 de o K
E.(x* ](C)
l//gs(x T)= g( )ZF(1+ B +ol; { o { 5( )F(l 25)}}
3. K¢
©
=B )Zr(1+z§) (12)
3 K o K
s 1) ¥
1/16’4()(7,2') g(x )ZF(1+ é:) 0 T { a |: §( )F(1+3§):|}
4 K
~ B é)zf(1+l§) (13)
and so on.
Finally, we obtain:
=1 Ep(x* KT $VE. (kt* 14
We(x,7) = lml//cfn(x )= E:(x )ZF(I é:) E: (x°)E; (k7°) (14)

Conclusion

We investigated the local fractional diffusion equation in the heat-conduction prob-
lem by using the local fractional variational iteration algorithm III. We structured the iterative
formulas via local fractional calculus. We efficiently used the local fractional variational itera-
tion algorithm to find the non-differentiable solution for the fractal heat-conduction problem.

Nomenclature
— space co-ordinate, [m] & /ox® — LFPD of 9, [-1
Olﬁg) — local fractional integral operator, [] é — fractal dimensional order, [—]

wAx, ) — temperature field, [K]
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