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Abstract: The development of more efficient temporal integration methods has been continuously driven by the needs in solving practical biological and physical problems. For example, the time integration in molecular dynamics simulations typically has to be carried out for an extremely long duration, in order to make statistically valid conclusions, comparable with the kinetics of the natural biomolecular processes. This motivates the development of the Verlet method, which is in fact a symplectic integrator. On the other hand, various other symplectic integrators have been formulated to preserve area or volume in long time integration of Hamiltonians. To facilitate further developments, we have recently proposed a new discontinuous Galerkin finite element approach as a unified framework to generate all standard time stepping schemes. Through appropriately selecting the quatratures and test functions, the explicit Runge-Kutta methods can be reproduced based on the proposed variational formulation. The derivation of symplectic Runge-Kutta methods and strong stability preserving (SSP) Runge-Kutta methods based on the proposed framework has also been considered. The proposed unified framework might provide us some new insights in generating novel time stepping schemes and/or in optimizing the existing time integration methods. 
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