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The fractional sub-equation method provided in this paper only solve a
fractional differential equation by producing an approximate analytical
solution, but not the exact solution as authors declared. And the accuracy of
this method strongly depend on the quantity "n" in Eq(10). Anyway, the value
of this "n" is difficult to give in specific situation. To enhance the conviction,
some comparisons of this method with ADM and HPM are required to present,
including the computational complex and time of cost.

If we consider the formal solution presented in the equation (9) when the balance principle and the
sub-equation (10) are applied we found a fixed value for "n" and only this value of "n" produces an
analytical exact solution for the FPDE that we have analyzed. For example if we consider the
fractional Fisher equation (14):

Dt"u(x,t) = Df"u(x,t)+6u(1— u) ,
the following general formal solution (16):

uH=yag,

and substituting into Eq.(15)
c’Dfu-k*D"u-6u(1-u)=0.
taking into account the fractional Riccati equation:
Qe
Dip=0c+¢ |
and the properties of the Jumarie’s modified Riemann-Liouville derivative we obtain:

m
‘max

0= Sica(o+6%" - Xifi-1)i"a (0 +9")0"

- zikmai 20(c +¢*) ¢ - 6[ Yag' - Zap"ajqﬂ] ,

=0 i=0 i,j=0

Balancing the coefficients of the highest order derivatives and nonlinear terms we obtain:
m_ =2

ma

=
wé)=a,+ap+ap
and this expression corresponds to an analytical solution of (14) only for the case m =2 , and

max

from this moment the accuracy of this method does not depend on the quantity "m
Now if we consider the analytical exact solution (23) :

( a\®
Ll— tanh,_ l:;(x+(—5)%’tj } J
u(xt)= y
and substituting into Eq.(14)( Dt"u(x,t)— Df"u(x,t) = 6u(1— u) ) we obtain

max
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Dfu(xt)-Du(xt)=

= g —g(tanha E(x+(—5)% t)a D —%(tanha E(H (-5) t)QDZ ¥
g(tanha B(m (-5) t)a D3 —g(tanha E(H (-5) t)a D4

=6u(1-u)

and finally Eq. (23) is an analytical exact solution to the fractional Fisher equation (14). Following this
procedure it can be shown that the other solutions obtained in the present work are also analytical
exact solutions to the generalized fractional Fisher equation.

The sub-equation method was applied to obtain exact analytical solutions for some PDEs see for
example:

Fan E. Soliton solutions for a generalized Hirota-Satsuma coupled KdV equation and a coupled
MKdV equation. Phys. Lett. A. 2001;282(1-2):18-22.

Miao XJ, Zhang ZY. The modified (G'/G)-expansion method and traveling wave solutions of
nonlinear the perturbed nonlinear Schrédinger's equation with Kerr law nonlinearity. Commun.
Nonlinear Sci. Numer. Simulat. 2011;16(11):4259-4267.

And its fractional order extension

Zhang S, Zhang HQ. Fractional sub-equation method and its applications to nonlinear fractional
PDEs. Phys. Lett. A. 2011;375(7):1069-1073.

Alzaidy JF. The fractional sub-equation method and exact analytical solutions for some
nonlinear fractional PDEs. American Journal of Mathematical Analysis. 2013;1(1):14-19.

Alzaidy JF. Fractional sub-equation method and its applications to the space-time fractional
differential equations in mathematical physics. British Journal of Mathematics & Computer Science.
2013;3(2):153-163.

Etc.

In these works the exact solutions were obtained and not an approximate analytical solution.
Therefore the solutions here presented should be considered as the exact analytical solution for the
generalized fractional Fisher equation and not only as approximated solutions. Therefore in this work
there is no need to include any comparison with some approximated solutions to the generalized
fractional Fisher equation. In the present work exact analytical exact solutions were obtained and
these new solutions in further works would be taken as a starting point of comparison when ADM,
HPM or other perturbative aproximative method would be applied.
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