Commentationes Mathematicae Universitatis Carolinae

Jiti Kopéacek
On L,-estimates for the Cauchy problem for hyperbolic systems (Preliminary
communication)

Commentationes Mathematicae Universitatis Carolinae, Vol. 10 (1969), No. 2, 237--239

Persistent URL: http://dml.cz/dmlcz/105230

Terms of use:

© Charles University in Prague, Faculty of Mathematics and Physics, 1969

Institute of Mathematics of the Academy of Sciences of the Czech Republic provides access to
digitized documents strictly for personal use. Each copy of any part of this document must
contain these Terms of use.

This paper has been digitized, optimized for electronic delivery and
stamped with digital signature within the project DML-CZ: The Czech Digital
Mathematics Library http://project.dml.cz


http://dml.cz/dmlcz/105230
http://project.dml.cz

Commentationes Mathematicae Universitatis Carolinae -

10,2 (1969)

l ow Lp - ESTIMATES FOR THE CAUCHY PROBLEI FOR HYPERBOLIC
SYSTENS
Ji¥t KOPKSEK, Praha
(Preliminary communication)
In [1] the following theorem was proved:
Theorem 1. Let the system

duw il du
(1) i =—é§_'" Ai‘ ?;; + Buw

where Az, B are Nx N constent matrices, be hy-
perbolic in the following sense:?

a
(H) «) The matrix A(qy) = *.g_' gy A

has for all 4 € R,_, only real eigenvalues and can be
diagonalized by a similarity transformation
T y)A ) Ty) for all 4 e R, .

3) There exist positive constants C,, Cz, C» T
such that
A N DAl bl P ¢, 1y
for all 4 € R, , t € <0, T)> .

. Let for some f2 € <1,+0c0)>, 72 %2 and for so-
me C >0 the following inequality hold:
) | ity (t,x)ll,_” £ Cle IL”

for all 0 < t < T,ged, where i is the solution
of (1) with the initial condition . (0,x) = F(X) .



Then A, A, = AjA; fori, G =4,2,...,m.

Repark. Using the Hormander s result about multi-
pliers in l—f,, (see corollary 1.3 in [2]) one can prove
that (H),(3) and (2) imply (H)(ec), so that the assumption
(H) (<) can be removed. Note that P. Brenner has proved a
more general result which will appear in Math.Scandinavi=-
cae. Now we want to state the following generalization of
the theorem l.

Theorem 2. Let the system (1) satisfy (H)(3) and
for some f > 1 and some fr € (1,+c0), f2 4+ 2 the
inequality

") luy,(t,x)llw: < Cﬂqﬂw#

holds for 0 < t € T, ¢ € ¥, where W: are the
Sobolev’s spaces. Then the inequality (2) is valid and
A4A7" A’- A, 5 4,4 =1,2,...,m.

To prove this theorem, one can firstly obtain the

inequality
44, Ct,x)llw'(;u < C g an'Cv
where W,f_'m is dual to W;, é— + 111: = 4 and finally

one can apply the interpolation theorem of Calderon [31.
Finally we generalize a result of Muravej for the wa-
ve equation [4].
Theorem 3. Let the system (1) be hyperbolic in the
sense of Petrovski and B = 0 . Then for its solutions

,u«? the following estimation holds:

3y
Il.u,‘!(t,.x)ll,_”< Cﬁ_o t’ =, 1 0% I,



for all t > 0 and ¢ € &, where ( depends on
and &R is the smallest integer satisfying

[%]4-4 for =+ 00 ,
A >4 mh-4) for pe 1,2,

n(%-}z) for n e (2,+00) .

For the proof the imbedding theorem and finiteness of the
domain of dependence for (1)} is used.
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