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The standard approach for computing the fem solution of the acoustic wave equation is
based on time-step methods either explicit or implicit. The explicit algorithms can be very
efficient, but with a low accuracy. The need of very small time steps, because of the
stability constraint on fine meshes, may decrease the performance, and mass matrices must
be diagonal. On the contrary, the implicit methods are much more expensive,
unconditionally stable and mass matrices need not to be diagonal. In this work a new
iterative time-stepping (ITS) technique is proposed which shows some of the best features
of both the two methods: accuracy, stability, efficiency and no matrix inversion is needed.
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