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Abstract

In this paper we introduce a new class of ENO reconstruction procedures, the Power ENO methods, to design high-
order accurate shock capturing methods for hyperbolic conservation laws, based on an extended class of limiters,
improving the behavior near discontinuities with respect to the classical ENO methods. Power ENO methods are
defined as a correction of classical ENO methods [J. Comput. Phys. 71 (1987) 231], by applying the new limiters on
second-order differences or higher. The new class of limiters includes as a particular case the minmod limiter and the
harmonic limiter used for the design of the PHM methods [see SIAM J. Sci. Comput. 15 (1994) 892]. The main features
of these new ENO methods are the substantially reduced smearing near discontinuities and the good resolution of
corners and local extrema. We design a new fifth-order accurate Weighted Power ENO method that improves the
behavior of Jiang-Shu WENOS [J. Comput. Phys. 126 (1996) 202]. We present several one- and two-dimensional
numerical experiments for scalar and systems of conservation laws, including linear advections and one- and two-di-
mensional Riemann problems for the Euler equations of gas dynamics, comparing our methods with the classical and
weighted ENO methods, showing the advantages and disadvantages.
© 2003 Elsevier Inc. All rights reserved.

AMS: 65M06; 35L65; 76N15

Keywords: Conservation law; ENO; Weighted ENO; Total variation bounded

1. Introduction

In this paper, we shall consider numerical approximations to nonlinear conservation laws of the form:
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