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Summary. Smoothed particle hydrodynamics (SPH) is a numerical method that replaces a fluid or an elastic body by a set of particles. The particles may be thought of either as real particles, or as moving interpolation points. The key feature of the method is that spatial derivatives of quantities can be estimated without using a grid by means of a technique known as kernel estimation.  The derivatives can be found from particle information even though the positions of the particles may be disordered. As a result, free surface problems such as breaking waves present no problems. The method is easily extended to more than one fluid,  or to bodies floating in a fluid. Another attractive aspect of SPH is in the simulation of mixing.  If a scalar property is assigned to some of the particles, for examples chemical type, they will carry that property with them.  As a result advection is treated very accurately.  Rigid bodies moving in the fluid can also be treated in a straightforward way and examples will be shown of linked rigid bodies simulating fish-like swimming.  In the case of fracture SPH has been shown to be very effective because it can move seamlessly from the continuum to  a set of fragments. Many of the details which cannot be covered in this paper are given in  reviews  by Monaghan (1992, 2005).
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