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Abstract： 

In this talk, we introduce two numerical methods for solving 

time-space fractional vibration equations (FVEs). The first 

method transforms the considered time-space FVEs into 

their partial integro-differential forms with classical first 

order integrals and the Riemann-Liouville derivative. 

Beacuse the transformation can weaken the smoothness 

requirement in time when discretizing the partial 

integro-differential problems. Then we use the 

Crank-Nicolson technique combined with the midpoint 

formula, the weighted and shifted Grünwald difference 

formula to deal with the temporal discretizations and apply 

the classical central difference formula and fractional 

central difference formula to approximate the derivatives in 

spatial direction. Based on the above techniques, we present 

a numerical scheme and an alternating direction implicit 

(ADI) scheme for the one-dimensional and two-dimensional 

time-space fractional vibration equations (FVEs), 

respectively. The another method discretizes the considered 

time-space FVEs directly with central difference quotient, 

Taylor expansion and other approximations. We also 

construct a linearized difference scheme and an ADI scheme 

for the one-dimensional and two-dimensional case, 

respectively. Comparing with the existing linearized schemes, 

the proposed numerical schemes are simpler and easier for 

theoretical analysis. All of the above numerical schemes’ 

convergence and unconditional stability are proved 

rigorously. Finally, four numerical examples are given to 

support the theoretical results. 

欢迎大家参加！ 


