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Introduction and results. Let K be a compact set in R (m--2 or 3)
with smooth boundary 3K. Let F(t) be a simple closed surface in R (or
curve in R2) such that K is contained in the interior of the region sur-
rounded by F(t). The time-dependent space domain 2(t) is a bounded set
in R whose boundary 32(t) consists of two components, i.e.

atg(t)-- aK U F(t).
Such domains D(t) (0 t T) generate a non-cylindrical domain U 0_<t

D(t) {t}, where we consider the following initial value problem for the
heat convection equation of Boussinesq approximation"

u+(u.V)u=--
V_ff_p + {1--r(O--To)}g+,hu in
P( 1 ) ] div u=0 in t,

t O+ (u. V)0 h0 in 9,
(2) ulo,(t)=fl(x, t), OIo=To>O, OIr(t)=O .for any t e [0, T],
( 3 ) u l, =0 a, O I, =0 h in 9(0),
where u=u(x, t) is the velocity field, p=p(x, t) is the pressure and O=O(x, t)
is the temperature; ,, , , p and g=g(x) are the kinematic viscosity, the
thermal conductivity, the coefficient of volume expansion, the density at
8= To and the gravitational vector, respectively. According to Boussinesq
approximation, p is a fixed constant. The differential operators h and V
mean those for x variables only. Concerning the Navier-Stokes equation,
Fujita-Sauer [1], Otani-Yamada [6], Inoue-Wakimoto [2] and H. Morimoto
[5] studied the initial value problem or the time periodic problem in some
time-dependent domains. As for the stationary problem for the heat con-
vection equation, we refer to, for instance, P.H. Rabinowitz [7] and D.H.
Sattinger [8]. We note, as a physical example, the convection of the earth’s
mantle which may occur in the interior of the earth.

We make some simplifying assumptions on fl(x, t) and 9(0.
(A1) fl--=-0. (This may not be physically realistic.)
(A2) There exists an open ball B such that 9(t)cB.
(A3) F(t) and OK are smooth (say, of class C8). Also F(t)X{t} (OKt<T)
changes smoothly (say, of class C*) with respect to t. (Namely, the domain
/= U 0<t<r F(t)X {t} has the same properties as those in [1] and [6].)
(A4) g(x) is a bounded and continuous vector function in R\int K.


