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Abstract
In this talk, I will present a new implicit high-order finite-difference operator for approximating first order differential operators. The difference operators are specifically constructed such that these operators satisfy summation-by-parts rules (SBP) which mimic the integration-by-parts rules for the differentiation equations. Key techniques to implement the SBP operators to solve the wave equations are presented: Boundary conditions are imposed weakly through the penalty methods and
Runge-Kutta methods are modified to avoid the order reduction due to incorrectly
imposing explicit time-varying boundary conditions. Several applications of the SBP operator are illustrated and their expected convergent patterns observed.
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