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Modern high-resolution schemes
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Design of high-resolution schemes
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Roadmap of algebraic manipulations
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Galerkin FEM: efficient matrix assembly
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Discrete upwinding for finite elements
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Discrete upwinding in one dimension
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TVD discretization in one dimension
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TVD discretization in one dimension
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Generalized FEM-TVD formulation
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Algebraic flux correction of TVD type
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Iterative defect correction
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Summary of the FEM-TVD algorithm
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Example: solid body rotation
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Example: solid body rotation
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Example: steady-state convection-diffusion
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Example: scalar convection in space-time
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Example: two-dimensional Burgers equation
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Compressible Euler equations
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Galerkin FEM for the Euler equations
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Matrix assembly for the Euler equations
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Construction of artificial viscosities
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Decoupling of the Euler equations
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Segregated FEM-TVD algorithm
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Example: Sod’s shock tube problem
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Example: Transonic flow past a NACA 0012 airfoil
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Example: Transonic flow past a NACA 0012 airfoil
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Design of High-resolution schemes


