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Conservative and non-conservative semi-Lagrangian methods
using hybrid-cubic-rational interpolation function
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Semi-Lagrangian methods in a conservative and a non-conservative form using the hybrid-cubic-rational
interpolation function are proposed. In the present method, the cubic polynomial and a rational function, used for
interpolation, are mixed in the optimal ratio determined theoretically to achieve both high accuracy and convexity
preserving of solution. The accuracy and robustness of the present methods are demonstrated by some test problems.
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Fig. 1 Linear advection using the non-conservative schemes with CFL =
0.2 at step number = 440.
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Fig. 2 Same as Fig. 1 but using the conservative schemes.
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Fig. 3. Linear propagation of squares using the non-conservative schemes
with CFL = 0.2 at step number = 2000.
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Fig. 4. Same as Fig. 3 but using the conservative schemes.
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Fig. 5. Nonlinear propagation of a sinusoidal wave using (a): the
conservative HCR, (b): the conservative CIP, and (¢): the non-conservative
HCR methods, with At =0.1 at ¢ =100 . The solid lines show the results

given by using the first-order upwind method with 4 =1/5 and
At=0.1/5.
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Fig. 6. Maximum and minimum values in the results for the nonlinear
propagation, as functions of time.
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