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§1. Introduction.

We consider a free boundary problem for a nonstationary motion of perfect
fluid, which is a model for a flow around a celestial body. We consider only
the flow in the plane through the equator. Hence the flow is regarded as a
two-dimensional one. For simplicity we assume that the fluid is incompressible,
inviscid and irrotational. We also assume that the equator I” is a unit circle in
R?.  Self-gravitation of the fluid is neglected and only the gravitation due to
the inside of I’ is taken into account. We then look for a time-dependent
closed Jordan curve y(f) outside I', which, together with I°, encloses the fluid
(see Fig. I) and at the same time look for a stream function V and the pressure
P of the fluid. The curve 7(t) is assumed to be represented as

1) ={(r, O)eR* ; r=y(, 0), 0=0<2x},

where 7(-, -) is a positive function satisfying y(¢, #)>1. Then the problem to
be considered here is formulated as follows.
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Figure 1.
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