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We present a pseudo-time approach to relax elliptic and parabolic PDEs to hyperbolic equations. When an
elliptic PDE is solved, the pseudo-time plays the role of physical time for a hyperbolic equation. However,
for parabolic equation pseudo-time is added to the physical time and for each physical time advance the
problem is solved in pseudo-time until it reaches steady state in pseudo-time. The relaxation times, target
solutions for the hyperbolized discontinuous Galerkin method, and other aspects of the pseudo-time
formulation are carefully chosen to optimize the convergence of the hyperbolized system to its steady state
limit at each pseudo-time step [1]. In [1], this hyperbolic system is solved in pseudo-time using an implicit
time marching scheme. Our main contribution will be to demonstrate, for the first time, an adaptive space-
time discontinuous Galerkin for first-order system of hyperbolic equations. For this purpose, the spatial
discretization is extruded in physical time to form implicit spacetime finite elements. We will also verify
the order of accuracy of the solution and solution gradients for time-dependent problems. More specifically,
we will demonstrate that the spatial order of accuracy of both solution and solution gradients is (k+1) for
Pk polynomial. When an elliptic problem is hyperbolized by the pseudo-time approach, the resulting system
can also be solved with other spacetime discontinuous Galerkin formulations such as [2]. Therein,
adaptivity in spacetime [3] can expedite the convergence of solution in pseudo-time. Thus, quality, order
of accuracy, and efficiency of the proposed approach will be compared with those presented in [2] and [3].
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