FREE BOUNDARY PROBLEMS FOR
PARABOLIC EQUATIONS

BY AVNER FRIEDMAN

1. One dimensional problems. Denote by Di(7T) (1=:Zk) a
2-dimensional domain bounded by two curves x=s;4(t), x=s:(t)
where 0<t< T, and by the line segments =0, b;1<x<b;and t=T,
5i—1(T) <x<s:(T). Here s;_1(8) <si(t), so(t) =bo, sx(t) =br where bo, b
are constants. Let

L ) 2 e ) b o = m=1,2)
mh = ™%, 1) — (%, t) — T "%, hu — — m =1,
0x? dx ot

be parabolic operators with smooth coefficients and with ¢»(x, t) £0.
Suppose, for definiteness, that % is an even number. Consider the

following problem: Find such curves s1, « + -, si—1 and functions u, #.,
that
1.1) Ly = fi in Di(T)\J Dy(T)\J - - - U Dp4(7),
(1.2) Lous = fo in Do(T)\J D(T)\J - - - U D(T),
(1.3)  w(x,0) =hy(x) ifbin<a<by, i=1,3---,k—1,
(1.4)  us(xw, 0) = hao(x) if by <2 < by, 1=2,4,---,k,

oy

(1.5) either #; =g or )\16— F =g forx=20, 0<t<T,
x

ou
(1.6) either u, = g» or )\2—a—i+uzuz=g2 forx =0, 0<t<T,
x
duy Ous ds;
1.7 Uy == —, —, 55,— ) onzx = s;(¢
(1.7) 1T (ax’ax’s dt) @,

0<t<T (=iZk-—1),
duy Ous ds;
‘I’(ul, m,—a—x—: E; Siy '—d‘t—) =0 onx= Si(t),

0<t<T 1=sisk—-1);

1.8)
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