Commentationes Mathematicae Universitatis Carolinae

Alberto Arosio

Global (in time) solution of the approximate nonlinear string equation of G. F.
Carrier and R. Narasimha

Commentationes Mathematicae Universitatis Carolinae, Vol. 26 (1985), No. 1, 169--172

Persistent URL: http://dml.cz/dmlcz/106353

Terms of use:

© Charles University in Prague, Faculty of Mathematics and Physics, 1985

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/106353
http://project.dml.cz

COMMENTATIONES MATHEMATICAE UNIVERSITATIS CAROLINAE
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GLOBAL (IN TIME) SOLUTION OF THE APPROXIMATE NON-LINEAR
STRING EQUATION OF G. F. CARRIER AND R. NARASIMHA
Alberto AROSIO

Abstract: Known results and open problems for the local/
globaY solvability of the nonlinear string equation proposed
by G.F. Carrier and R. Narasimha.
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We give a brief survey on the initial-boundary value pro-
blem for a non-linear integrodifferential equation introduced

by S. Bernstein [B]:
gy = ml [ lug(x,9)1%a0 A jutor x € 0, £20

(1) u(x,t) =0 for xeofl , tZO,

u(x,0) = uo(x), ut(x,o) = uy(x).

Here Q is an open subset of R™ and m(r) is a continuous

function such that m(r) > 0. For the choice QL =10,L[ and

(2) m(r) =c2+er (rzo0),

(1) gives the approximate model of G.F, Carrier [C] and R. Na-
ragimha [N] for the free transversal vibration of a string

This paper was presented in written form on the International
Spring School on Evolution Equations, Dobiichovice by Prague,

Mey 21-25, 1984.
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clamped at its ends (co = \/TO/PO and &= E/2L Qo+ Where T >0
is the tension in the rest position, ®o is the linear density
of the string and E is Young's modulus).

Known results

. I) Uniqueness/locel exigtence: there exists & unique solution

of (1) on some interval [0,T[ provided that

m is a lipschitzian function with m(r) z v > 03
(3) { u,eH(D)AH2'2(Q) end w € H)(N)

(cf. [Bl,[Dl,[M],[R))-

II) Global existence: there exists a solution of (1) on

[0,+ c0[ in each one of the following cases:
1= lR1-, m is as in (2) with ¢,>0; u, and u, are small

(4) (0(c,/VE )) in'e suitable weighted g2*2 space with po-
lynomial weight functions (cf. [GHI).

ffwm(r) dr is divergent; for i = 0,1,A2 u € H1(.Q.)
0 :

for each j € IN and there exists s> 0 such that uy is
(5) extendable to a4 holomorphic function on the complex

neighbourhood

2, = {z e €™ d(z,0) < 8}, with u, € Lz(,QB)

(cf. [BJ p[P]’[L],[AS]’[A],[S]).

Open questions

A) It would be interesting to exhibit a counterexample
to global existence for (1) (at the present, no blow up phe-
nomenon is explicitly known).
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B) One could investigate existence/uniqueness for arbit-
rary initiael data of finite energy, i.e. merely uoeﬂl(ﬂ.) and
uy 6L2(.Q_) (in such a generality no result is known but for the

trivial case when m = const.).
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