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We use the method of weighted least squares to propose a new high-accuracy Smoothed Particle Hydrody-
namics (SPH) method, for which the accuracy of derivatives can be set to any desired order. We refer to
the method as the Least-Squares SPH (LSSPH) method. The accuracy of the classical (or standard) SPH
method, formulated under uniform particle configurations, is known to deteriorate when the particle config-

uration is disturbed. The poor accuracy has prompted the invention of many high-accuracy SPH methods

which do not assume ideal situations. However, the relationship among these improved methods has not
been properly elucidated. In this paper, we show that conventional high-accuracy SPH methods can be re-
garded as the method of weighted residuals and conclude that their differences derive from their weights. In
addition, we construct a generalized SPH model by using the method of weighted least squares, which is a

kind of the method of weighted residuals.
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