Contents

1 Some Backgrounds..... ...
I.1 Some Results of Functional Analysis ...,
I.1.1  Semigroups of Bounded Linear Operators ....................

1.1.2 RiIESZ BasiS vt

1.2 Well Posedness Results ...
1.2.1 Well Posedness of the Standard System .......................

1.2.2  Well Posedness of the System with Delay .....................

1.3 Decays of Functionals ...

[.4 Some Results Related to Diophantine Approximation ................

[.5 Preliminaries About Ingham’s Inequality ...,

2 Stabilization of Second Order Evolution Equations

by a Class of Unbounded Feedbacks.............................. e

2.1 INrOAUCHION ..ottt ettt ettt a e aaaee e

2.2 Stability PrOperties ... ...ooouiiiiiiiet i
2.2.1 Strong Stability ...
2.2.2 Exponential Stability ...
2.2.3 Weaker Stability ..oooiviiii e

2.3 Regularity .. .

2.4 Proof of the Q,ldblllty Rusultb ..................................

2.5 Checking the Observability Inequalities ....

3.1
32
3.3

2.5.1 A First Observability Inequality ........ e
2.5.2 A Second Observability Inequality ....................

Stabilization of Second Order Evolution Equations
with Unbounded Feedback with Delay

Decay of the Energy .......oovvveiiiiiiiiiii i

Strong Stability ... ...
The Stability Results ...
3.3.1 A Priori Estimate ...... e
3.3.2 The Exponental Stability ...
3.3.3 The Polynomial Stability ...,

...........................

42
45
55
56
59



vi Contents
4 Asymptotic Behaviour of Concrete Dissipative Systems................. 73
4.1 The Wave EQUAtION .....uuvivii it 73
4.1.1 Stabilization of the One-Dimensional Wave Equation......... 73
4.1.2  Dirichlet Boundary Stabilization
of the Multi-Dimensional Wave Equation ..................... 89
4.2 Beam SYSIBIMS oo vttt ettt ia et e e 106
4.2.1 Stabilization of Euler-Bernoulli Beams by Means
of a Pointwise Feedback Force...................ooooii. .. 106
4.2.2 Decay Rates for a Beam with Pointwise Force
and Moment Feedback ......... e 120
4.3 NEIWOTKS & ottttee ettt ettt e e a e 135
4.3.1 Stabilization of a Star-Shaped Network of Strings ............ 135
4.3.2  Asymptotic Behaviour of a Star-Shaped Network
of Euler-Bernoulli Beams ... 144
§ SystemswithDelay ... 147
5.1 A Wave Equation on 1-d Networks with Nodal Feedbacks ........... 147
5.1.1 One String with an Interior Damping ..., 151
5.1.2 Stabilization of a Star-Shaped Network of Strings............ 153
5.2 An Euler-Bernoulli Beam with Interior Damping ..................... 153
5.2.1 Simply Supported Boundary Conditions ...................... 153
5.2.2 Mixed Boundary Conditions .......coovvvvieiineiiiernniiaeeen. 157
5.3 Examples with Distributed Damping Terms ..., 158
5.3.1 A String with Distributed Damping Terms (1-d) .............. 158
5.3.2 The Wave Equation with Distributed Damping Terms........ 161
5.3.3 A Beam with Distributed Damping Terms .................... 164
5.3.4 A Wave Equation on 1-d Networks with Internal
Damping TErmS ..ot 165
Conclusion and Open Problems ......................... . 169

Bibliography ... 173



	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]


