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á
v
ez

&
G
a
ll
a
rd

o

Dynamical Systems and

Optimal Control for

Economists
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á
v
ez

&
G
a
ll
a
rd

o

Contents

3.4 Invariant subspaces . . . . . . . . . . . . . . . . . . 184

3.5 Non homogeneous linear systems . . . . . . . . . . 194

4 Nonlinear dynamical systems 216

4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . 216

4.2 Linearization and Hartman-Grobman

Theorem . . . . . . . . . . . . . . . . . . . . . . . . 229

4.3 Stable manifolds and stationary

saddle solutions . . . . . . . . . . . . . . . . . . . . 268

4.4 Limit cycles and periodic solutions . . . . . . . . . 279

5 Calculus of Variations 312

5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . 312

5.2 The Pv problem . . . . . . . . . . . . . . . . . . . . 318

5.3 The Euler-Lagrange Equation . . . . . . . . . . . . 324

5.4 Sufficient Conditions and Autonomous Equation . . 332

6 Optimal Control Theory 342

6.1 Introduction . . . . . . . . . . . . . . . . . . . . . . 342

6.2 Maximum Principle of Pontryagin . . . . . . . . . . 348

6.3 Mangasarian and Arrow conditions . . . . . . . . . 369

6.4 Final state conditions . . . . . . . . . . . . . . . . . 381

6.5 Infinite horizon . . . . . . . . . . . . . . . . . . . . 409

A Topology in vector normed spaces 469

B Calculus and Real Analysis 481

3


