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and suggested that a more logical way to adapt the DOE than the original MSUD-DOE is the
variational approach taken in [@LaurentQ]. This strategy is used in this paper to design difference
schemes, as well as discretizations in time, based on the compactness of the MSUD-DOE for the

conservative part of the system. For the non-conservative part of the system, we take the variational
formulation and try to solve for the non-conservative part separately from the conservative part. The

final solution can be naturally designed to be in conservative form. With the help of the two-step
method described above, we have shown how to construct difference schemes for nonlinear diffusion
equations with shock capturing limiters. The method includes three steps: first, we design a strong-

stability preserving scheme for the linearized diffusive part of the system; next, we use the Lax-
Friedrichs type linearization to design a limit-preserving scheme for the equation with nonlinear
diffusive terms, and finally, based on the idea of variational formulation and compactness of the

equations, we design a scheme for the non-conservative part of the system. We have also showed
how to apply the multi-dimensional version of these difference schemes to the elliptic equations. The
results of numerical simulations are satisfactory. The method developed in this paper is simple, but

perhaps has not been well understood. We believe that the key idea is the compactness of the
equations which are not only important for understanding of the theory but also helpful for design of

schemes. As a modification of the methods described in [@Wu2] and [@Wu3], we try to design a
difference scheme, with good accuracy, even for an equation which is not strong-stable. This type of

problems could be further investigated in the future. [99]{} H. Abidi, E. S. Titi, B. Wu, Global well-
posedness of the three-dimensional viscous primitive equations of d0c515b9f4
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