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% We consider the Cauchy problem ${\varepsilon} {u_{\ep}}"+\delta{u {\ep}}'+A{u {\varepsilon}}=0,$ ${u_
{\varepsilon}} (0)=u_O, $ ${ u_{\varepsilon}}'(0)=u_{ 1} ,$ where ¥{ \varepsilon} >03$, $\delta>0$, $H$ is a Hilbert space,
and $A$ is a sdf-adjoint linear non-negative operator on $H$ with dense domain $D(A)$. We study the convergence of
S\{{u_{\varepsilon}}\} $ to the solution of the limit problem $\delta u'+A u=0,$ $u(0)=u_0.$ For initial data $(u_{0},u_
{2}\in\dau\times H$, we prove global-in-time convergence with respect to strong topologies. Moreover, we estimate the
convergence rate in the case where $(u_{ 0} ,u_{ 1} )\in D(A™{ 3/2} )\times\dau$, and we show that this regularity requirement
is sharp for our estimates. We give also an upper bound for $j{ u_{\varepsilon}}'(t)|$ which does not depend on
${\varepsilon} $.

i Parabolic equations Damped hyperbolic equations  Singular perturbations

525 35B25

Global-in-time Uniform Convergence for Linear Hyperbolic-Parabolic

7 e he
ARIAFE B
¥ Supporting info
+ PDF(OKB)
¥ [HTML 4= ] (0K B)
» 275 ik
k55 5 I 15
P JUASCHETR SR R
b AR A
BT A A
P IR
k Email Alert
b 30 7 45t
b 0 B0 BB
FRAE B
F AF]h {945 “Parabolic equations’ i
ARG
PSR AR R
Marina Ghisi
Massimo Gobbino

Singular Perturbations
Marina Ghisi(1), Massimo Gobbino(2)

()Universit\"a degli Studi di Pisa, Dipartimento di Matematica, via M. Buonarroti 2, 56127 PISA, Italy;
(2)Universit\"'a degli Studi di Pisa, Dipartimento di Matematica Applicata "Ulisse Dini", via Bonanno 25/B,
56126 PISA, Itay (1)Universit\'a degli Studi di Pisa, Dipartimento di Matematica, via M. Buonarroti 2,
56127 PISA, Italy; (2)Universit\"a degli Studi di Pisa, Dipartimento di Matematica Applicata "Ulisse
Dini", via Bonanno 25/B, 56126 PISA, Italy

Abstract We consider the Cauchy problem ${\varepsilon}{u_{\ep}} "+\delta{ u_{\ep}} '+A{u_{\varepsilon}}=0,$ H u_
{\varepsilon}} (0)=u_O, $ ${ u_{\varepsilon}}'(0)=u_{ 1} ,$ where ¥{ \varepsilon} >0%$, $\delta>0$, $H$ is a Hilbert space,
and $AS$ is a self-adjoint linear non-negative operator on $H$ with dense domain $D(A)$. We study the convergence of
S{{u_{\varepsilon}}\} $ to the solution of the limit problem $\delta u'+A u=0,$ $u(0)=u_0.% For initial data $(u_{ 0} ,u_
{1})\in\dau\times H$, we prove global-in-time convergence with respect to strong topologies. Moreover, we estimate the
convergence rate in the case where $(u_{ 0} ,u_{ 1} )\in D(A"{ 3/2} )\times\dau$, and we show that this regularity requirement
is sharp for our estimates. We give aso an upper bound for ${ u_{ \varepsilon} }'(t)|$ which does not depend on
${\varepsilon} $.

Key words Parabolic equations Damped hyperbolic equations Singular perturbations

DOI: 10.1007/s10114-005-0649-7

WIf/E# MarinaGhisi ghisi@dm.unipi.it




