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1 Introduction
Consider the time fractional Burger’s equation (TFBE) [1-17] and the time fractional cou-
pled Burgers’ equations (TFCBEs) [18—25] defined as follows, respectively:

Du(x, t) + u(x, t)Dyu(x, t) — sDgu(x, £) = f(x,£) forO<a <1, (1)
D (u(x, 1)) = Dy (u(x, £)) + 2u(x, £) Dy ((x, 1)) — Dy (1l £)V(, 1)), (2)
DY (v(x,0)) = Daa(v(%, 1)) + 2v(x, ) D (v(%, 1)) = Di (elx, O)v(, 1)), 3)

where s is a viscosity parameter, D u(x, ) and Df v(x, £) are the Caputo fractional deriva-
tives of orders o and 8 [4, 7—-11, 15, 26—30] defined as follows:

" 1 L Oulx, &) o
Dtu(x,t)—r(l_a)fo 5% (t-&)*de forO<ac<l, (4)

by the same manner, we can define Df v(x, t).

Firstly, many numerical techniques are used to obtain the solutions of equations (1)—(3)
such as Adomian decomposition method (ADM) [1], variational iteration method (VIM)
[2], cubic parametric spline (CPS) method [3], quadratic B-spline Galerkin method
(QBSGM) [4], cubic trigonometric B-splines method (CTBSM) [7], Legendre—Galerkin
spectral method (LGSM) [9], Crank—Nicolson approach (CNA) [14], finite difference
method (FDM) [16], Chebyshev collocation method (CCM) [20], spectral collocation
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