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Abstract : In this paper, the Laplace transform for the fractional heat equation in one dimensional
and fractal initial condition. The fractional derivatives have been used to describe the three example,

for space fractional, time-space fractional and time-space fractional with fractal initial condition.

. Basic definitions
Introduction
Definition The L f Liu(x,0] of th

The general form of heat equation in 1-Dis [1]: efinition The Laplace transform  Lu(x0] of the

0 8 Riemann-liouville fractional integral is defined as [8]:
—u{x,t) = a—u(x,)
or o’ L{Ifu(x,0)} = S™L{u(x,0)}

and heat equation in the spaci]e -time-fractional Definition The Laplace transform of L{Dfu(x,0)}

{non-local) is ;—au(x,t) = ;x" w(x,t), 0<a,f<2

is given as [9],

The 1-D heat conduction through a semi-infinite L{Dru(x,0)} = sL{u(x,0) Z“m(‘ 05, m-l<a<m
fractal medium is [3]: S S —
@ 2a '
%u(x,t) ;zn W) =0, x>0, 150 5Local fractional Laplace transforms Method
‘ The 1-D heat equation
initial condition u(x,0) = 0, u(0,6) = u, o o
. - —ulx,0- u(x,f) =
The fractional complex transform method allows deriving or® e
the local fractional directly, as : fractal initial conditions I
Aa 20 au \,n
—u(x,t) =0, =0, =
aau()c ) = aaax u(x,t), 0<a<l ax""(”) u(x,0) = T(+ea)

applying the Laplace transform

s L) - u(x,0) = L{ & “}
ox¥®

1 S 5%
r(1+a) {x_”}+L {x_" { o Z" e ')H

with fractal initial conditions

5
) =0, 0, 0) =
" u(x,t) = 0 u(x,0) = I'(I +a) Z” ) =

e T i TS

I
|
i
i fractal initial conditions 1 (Asia) Pte Ltd, Singapore, 1994,
l
1
I

Exarnple 1. Consider %u(.\‘,t) = %u(.\:l), O<as<l (;92; wal), Geag
with the initial condition  u(x.0) = sin(zx) with the initial condition #(x.0) = sin(zx) '
the exact solution is  u(x,f) = e~ sin(zx) |
Take Laplace transform |
Take Laplace transform g ;
a a _ el = X, |
SLX,0)) — u(x,0) = L{%} s*L{u(x,0)} = 5" u(x,0) L{ per } |
X !
© 2a @« L] = o 1 am = 5
; u,(x,0) = sin(zx)+ L“{éL{%; u’,(x,z)H ; u (x,0) = sin(zx)+L {s_"[‘{ax“; u”(x,l)}} !
the result is W) = sin(”x)_’”zasjn(irj)-*-g”‘ﬂsin(ﬂ.t)-é-u. the result is #(x,0) = sm(;rx)—;;r sm(/rr)+(;;) A sin(ax) + .. i

= e—rrzalsin(ﬂ'x) =tk a:"sin(”x)
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