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6.7 From ẅ = −A0w to ż = iA0z . . . . . . . . . . . . . . . . . . . 200
6.8 From first- to second-order equations . . . . . . . . . . . . . . . . 205
6.9 Spectral conditions for exact observability with a

skew-adjoint generator . . . . . . . . . . . . . . . . . . . . . . . . 211
6.10 The clamped Euler–Bernoulli beam with torque observation

at an endpoint . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217
6.11 Remarks and bibliographical notes on Chapter 6 . . . . . . . . . 220

7 Observation for the Wave Equation

7.1 An admissibility result for boundary observation . . . . . . . . . 226
7.2 Boundary exact observability . . . . . . . . . . . . . . . . . . . . 231
7.3 A perturbed wave equation . . . . . . . . . . . . . . . . . . . . . 234
7.4 The wave equation with distributed observation . . . . . . . . . . 240
7.5 Some consequences for the Schrödinger and plate equations . . . 247



Contents vii

7.6 The wave equation with boundary damping and boundary
velocity observation . . . . . . . . . . . . . . . . . . . . . . . . . . 251

7.7 Remarks and bibliographical notes on Chapter 7 . . . . . . . . . 257

8 Non-harmonic Fourier Series and Exact Observability

8.1 A theorem of Ingham . . . . . . . . . . . . . . . . . . . . . . . . . 261
8.2 Variable coefficients PDEs in one space dimension

with boundary observation . . . . . . . . . . . . . . . . . . . . . . 266
8.3 Domains associated with a sequence . . . . . . . . . . . . . . . . 270
8.4 The results of Kahane and Beurling . . . . . . . . . . . . . . . . . 276
8.5 The Schrödinger and plate equations in a rectangular domain

with distributed observation . . . . . . . . . . . . . . . . . . . . . 280
8.6 Remarks and bibliographical notes on Chapter 8 . . . . . . . . . 284

9 Observability for Parabolic Equations

9.1 Preliminary results . . . . . . . . . . . . . . . . . . . . . . . . . . 287
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