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Abstract:

In this talk, we will discuss a second order finite difference

method for time-space fractional nonlinear diffusion-wave
equations with initial boundary conditions. To obtain the second
order accuracy in time, we firstly transform the fractional
diffusion-wave equations into their equivalent partial
integro-differential equations. Then fractional central difference
approximation is used to discretize Riesz derivative in space.
Crank-Nicolson technique and a second order convolution
quadrature are used to deal with first order derivative and
Riemann-Liouville integral in time, respectively. Two important
lemmas are established to prove the stability and convergence of
our scheme. We prove that the spatial numerical convergence is
the second order. It’s more interesting that the numerical
convergence in time is $\alpha$ order for inhomogeneous initial
value, and is the second order for homogeneous initial value,
where $\alpha$ is the index of Caputo derivative in time. Finally,
two numerical examples are provided to support our theoretical

results.
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