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We consider the motion of the interface separating an inviscid, incompressible, irrotational
fluid, under the influence of gravity, from a region of zero density (i.e. air) in n-dimensional
space. We assume that the fluid region is below the air region. Assume that the density
of the fluid is 1, the gravitational field is −k, where k is the unit vector pointing in the
upward vertical direction, and at time t, the free interface is Σ(t), and the fluid occupies
region Ω(t). When surface tension is zero, the motion of the fluid is described by

vt + v · ∇v = −k−∇P on Ω(t), t ≥ 0,

divv = 0, curlv = 0, on Ω(t), t ≥ 0,

P = 0, on Σ(t)

(1,v) is tangent to the free surface (t,Σ(t)),

(0.1)

where v is the fluid velocity, P is the fluid pressure.
In this talk, we will survey results and ideas concerning the local and global wellposed-

ness of the Cauchy problem of equation (0.1), and present some recent work concerning
singularities of the solutions.
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