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55. Initial Boundary Value Problem for the Equations of
Ideal Magneto-Hydro-Dynamics with Perfectly
Conducting Wall Condition

By Taku YANAGISAWA*) and Akitaka MATSUMURA**)

(Communicated by Kosaku YoSIDA, M. J. A., June 14, 1988)

1. In this paper we consider the initial boundary value problem for
the equations of ideal MHD that describe the motion of an ideal plasma
filling an open subset of R?, surrounded by a rigid and perfectly conducting
wall. (See [1].) Our problem is to solve

(1), 0,0+ @-V)p+ oV -u=0

(1), 0@, +-P)u+Vp+pH XV X H)=0

(1), 0.H—V X(uxH)=0 in [0, T1x R,
(1), @+ @-F)S=0

(1), V-H=0

(2) (p, u, H, S)|,o= (D5, uy, Hy, S)=U, in 2,

(3) #-n=0, H-n=0 on [0, TIXTI.

Here 2 is a bounded or unbounded domain in R® with a smooth and compact
boundary I, or a half space R’ ; the pressure p, the velocity u= (', %*, u*),
the magnetic field H=(H"', H*, H*), and the entropy S are the unknown
functions of ¢ and «; the density p is determined by the equation of state
p=p®, S); p>0 and p,=3dp/dp>0 for p>0; the magnetic permeability yis
assumed to be constant ; we write 0,=d/dt, 3,=3d/0x,;, V =(3/0x,, 3/9%,, 3/3%,)
and use the conventional notations in vector analysis; n=mn(x)=(n,, n,, n,)
denotes the unit outward normal at x e I".

2. Weset U=%p, u, H, S) and rewrite the system (1),, in the sym-
metric form

(4) AU+, A(U).U=0.

In order to solve the problem by iteration, we consider the linearization of
(4) around an arbitrary function U’'=!(p’, /, H’, S’) near the initial data,
satisfying #/-n=0 and H’-n=0 on I'. The linearized equation forms a
symmetric hyperbolic system with singular boundary matrix. In fact, the
boundary matrix has constant rank 2 on I'. We define X™(T, Q) to be the
space of functions U(¢, x) taking values in R® and satisfying the following
property: Let 3>-0 be an integer and let 4, - - -, 4; be an arbitrary g-tuple
of smooth and bounded vector fields tangential to I", namely, let {4,(x), n(x))
=0 for zerl, i=1, ---, B. Then o;4,--- 455U, x) € L~(0, T ; L*(2)) for
a+p<m—2k, k=0,1, -.-,[m/2]. Here 7, denotes the partial differentia-
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