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Abstract: The variational iteration method(VIM) is a analy-
sis tool efficient for approximate non-linear fractional differ-
ential equations. Recently differents investigators are used
this method in your works and we study the Lagrange mul-
tipliers of the variational iteration method for the time frac-
tional Burgers equation and apply those in differents partic-
ular cases. In this conference we present approximations
of the solutions for a particular case of the time fractional
Burgers equation(BF), with the use of the variational iter-
ation method, the Caputo derivate for 0 < a < 1, af-
ter make an comparation with the Adomian descomposition
method(ADM).
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1. VIM, ADM IN THE BF

We study the VIM and ADM and your approximations
for the BF. For this, we considered two intervals different in
the variable x for the BF thus

Uge =0, >0,

0<x <1,

0<a<l,
O0<z<5.
(1)

First recording the approximation for the solution of the BF
with ADM, where your Adomian polynomials for non-linear
term uu, and iteration formula is calculated for an initial
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u(x,O) = 1+6x,

condition arbitrary in [1]. We adjust yourself for your case in
[2] and get
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On the other hand we have the second approximation of
the VIM, where the Lagrange multipliers and correction
functional iteration is give in [2] for this case by
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The exact solution is know when o = 1 [1] by
2exp(z —t)
)= —————. 4
u(, 1) 1+ exp(z—1t) @)

2. TABLES AND FIGURES

We can observe that the approximation of ADM, Eq.(2) and
VIM, Eq.(3), Figures 1,2, respectively, have an approxima-
tion nearby for the exact solution, Eq.(4), Figure 3, when
0 < = < 1. A comparation real is found in the Table 1,
where is observe that the VIM converge more quickly for the
exact solution. Nevertheless an analysis of the figures when



Table 1 — Aproximaciones del VIM contra ADM

T t ADM VIM Exacta
0.1 0.1 0.999959 0.999963 1.00000
0.1 0.5 0.797468 0.797986 0.802625
0.1 0.9 0.59099 0.59401 0.620051
0.5 0.1 1.19734 1.19736 1.19738
0.5 0.5 0.995526 0.99778 1.00000
0.5 0.9 0.775291 0.788438 0.802625
0.9 0.1 1.37993 1.37996 1.37995
0.9 0.5 1.19472 1.19769 1.19738
0.9 0.9 0.981771 0.999089 1.00000

0 < x < 5, evidence that the VIM, Figure 4 is best approxi-
mation for the exact solution, Figure 5, in comparation with

the ADM approximation, Figure 6.
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Figure 1 — Approximation ADM for BF, with 0 < =z < l,a =
1.0.

Figure 2 — Approximation VIM for BF, with 0 < = < 1,a = 1.0.

Figure 3 — Exact solution for BF, with 0 < = < 1,a = 1.0.

Figure 4 — Approximation VIM for BF, with 0 < =z < 5,0 = 1.0.

Figure 6 — Approximation ADM for BF, with 0 < x < 5,a =
1.0.



