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The author presents and analyzes a third order difference scheme for hy-
perbolic conservation laws. Based on the Lax-Wendroff difference scheme and
the Crank-Nicholson implicit scheme, the resulting O(A#?, Az?) is remark-
ably simple and efficient. For the simple first order hyperbolic conservation
law u; + f(u), = 0; with initial conditions:

u(z,0) = u,(x), u(b,t) =g(t)t > 0.

The scheme is proven stable for Courant numbers |c| < /2. Stability
and order accuracy is proved in general for linear boundary value and initial
value problems and numerical examples are provided showing the increased
efficiency for with respect to the Lax-Wendroff scheme and the third order
scheme by Shi and Toro[1].

To address the problem of spurious oscillation behind the wave fronts, the
scheme is reformulated into a TVD method. The third order TVD scheme is
then applied to linear and nonlinear systems. Examples are presented for the
one-dimensional shallow waters equations (linearized and nonlinear forms) as
well as a model two dimensional problems.
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