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Abstract: We introduce new numerical techniques for solv-
ing nonlinear unsteady Burgers equation. The numerical
technique involves discretization of all variables except
the time variable which converts nonlinear PDE into non-
linear ODE system. Stability of the nonlinear system is
verified using Lyapunov’s stability criteria. Implicit stiff
solvers backward differentiation formula of order one, two
and three are used to solve the nonlinear ODE system. Four
test problems are included to show the applicability of
introduced numerical techniques. Numerical solutions so
obtained are compared with solutions of existing schemes
in literature. The proposed numerical schemes are found
to be simple, accurate, fast, practical and superior to some
existing methods.
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Numerical Techniques for Unsteady Nonlinear
Burgers Equation Based on Backward

shock theory [35], cosmology [38] etc. This equation has
a time dependent term, convection term and diffusion
term and can be used to test several numerical algorithms
for Navier-Stoke’s equation . Hence, mathematicians have
shown much interest in finding its numerical as well as
analytical solution. In 1915, Bateman [4] introduced this
equation and gave steady state solution for the problem.
Later on, in 1948, J. M. Burgers, a dutch physicist proposed
this equation as a mathematical model for turbulence [6, 7]
and due to his vast contribution the equation is named af-
ter him. Among the various numerical methods finite dif-
ference scheme draws more attention due to its simplicity,
accuracy and wide applicability. Kadalbajoo and Awasthi
[16] used Crank-Nicolson scheme effectively to the non-
linear Burgers equation using Cole-Hopf transformation.
Among others numerical methods based on finite differ-
ence are given in [2, 3, 5, 9, 17, 20, 22, 23, 33, 41], while
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