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Introduction

In this paper, we use the symmetry of the Lie group analysis as one of the powerful
tools which that deals with the wide class of fractional order differential equation in the
Riemann-Liouville concept. These transformations play fundamental role in the analysis
of different kind of differential equations. Fractional calculus theory has received

Avrticle history: much attention from researchers and scientists in applied mathematics and physics
because of its remarkable properties to accurately description of different abnormal
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equation.

In the second step, we find the related exact solutions for the derived generators.
Classical and non-classical Lie symmetries are used to similarity reductions of this
system. Corresponding exact solutions are obtained for the extracted generators.
Here, mainly we study the classical Lie symmetry and non-classical Lie symmetry.
Symmetry generators for the classical case are obtained as
V1=ui, szvi, V3=wi, V4=g,
ou ov ow oX

V, = 2ax£+até+(3ua—2u)£+(3va—2v)ﬁ+(3wa—2W)i.
OX ot ou ov ow

Now we can obtain the exact solutions based on these generators as follows:

o Forthecase V =V, +V, +V, +V, the exact solution is:
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u(xt) =e*(-akt'E, , (2t)),
vix,t) =e* (kt“'E, , (2t)),
w(x,t) =e* (kt'E, , (dt")).

o Forthecase V, = 8_ the exact solution is:
X

uxt) =-akt’E, , (t°),
v(x,t) =kt 'E,  (t),
w(x,t) = k,t*
e  For the case

V= 2axi+at2+(3ua72u)i+ (3Va72v)£+ (Bwe 72W)i
X ot ou ov ow

by using the power series method we have:

= a.F(—z—gl—i) ai 3,1
u(xt)=| a,+axt? +>, 4 520[ zai At
2 [+ + QN> - -
(+D(+2T(== -~ -2)
b’ 7&7&71) 31
- S, "4 2 2 3 |
v(x,t)=|by+bxt? +3° e nC U L
2 (i +1)(i+ 20— - =
(+D+2r(—m-—-7)
@ C.T(—g—ﬂ—i) i | 3,1
wx,t)=| ¢, +Cxt 2+ 4 ga Zai A
2 [+ +Qdr (-2 -2 -2
i+ +2)dT(-="-—"-2)
Symmetry generators for non-classical case are V, = 9 V, = 9 tc 9 . The exact
ox’ ox ot

solution based on Ve is same as the solution for V4 in classical type. Also, the exact
solution which corresponds to vector field V; is

u(x = r(?lfla)

+a,c%k, (t—cx)

(t- cx)za’2 E,oz2aa(CP(t- CX)H) —ak(@-E,,(c*(t- cx)H))

a-3

Ea—Z,a—Z (C2 (t - Cx)aiz)’

v(x,t) = F(;Zla) (t —cx)z’”’2 E, s20a(C(t —CX)H) +7(L-E,,(c*(t —cx)‘”))

—c?y, (t—cx)

Wit = r(Iil a)

~d4, (t-cx)""E, ,,,(d(t-cx)"7).

a-3

Eafz‘afz (Cz (t - Cx)aiz)’

(t=0X)* " E, 55 1(d (t-0X)" ") + 4 (1~ E, ,(d (t-cx)")

From these findings, we conclude that the presented method might become a
promising one in finding the analytical solutions of the different kinds of fractional
partial differential equations.
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