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Includes bibliographical references (p. 151-160) and index.

Contents; 1 On Earth as It Is in the Heavens; 1.1 How Planets Move; 1.2
How Populations Grow; 1.3 Metaphors and the Language of Science; 1.4
Inertial Population Growth; 2 Does Ecology Have Laws?; 2.1 Ecological
Allometries; 2.2 Kepler's Laws; 2.3 What Is a Law of Nature?; 2.4 Laws
in Ecology; 3 Equilibrium and Accelerated Death; 3.1 Accelerated Death;
3.2 Galileo and Falling Bodies; 3.3 The Slobodkin Experiment; 3.4
Falling Bodies and Dying Populations; 3.5 The Meaning of Abundance
Equilibrium; 3.6 The Damuth Allometry; 3.7 A Harder Question; 4 The
Maternal Effect Hypothesis

4.1 Inertial Growth and the Maternal Effect4.2 The Missing Periods; 4.3
The Calder Allometry; 4.4 The Eigenperiod Hypothesis; 4.5 What Can Be
Done in the Laboratory; 5 Predator-Prey Interactions and the Period of
Cycling; 5.1 An Alternative Limit Myth; 5.2 Prey-Dependent versus
Ratio-Dependent Models; 5.3 The Fallacy of Instantism; 5.4 Why Period
Travels Bottom Up; 5.5 Competing Views on Causes and Cyclicity; 6
Inertial Growth; 6.1 The Implicit Inertial-Growth Model; 6.2 Parametric
Specification; 6.3 Malthusian Invariancy; 6.4 What Is and What Is Not
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Analogous; 7 Practical Consequences

7.1 Theoretical and Applied Ecology7.2 Managing Inertial Populations;
7.3 Rates of Evolution; 7.4 Risk Analysis; 7.5 The Moral; 8 Shadows on
the Wall; 8.1 Plato's Cave; 8.2 Evidence and Aesthetics; 8.3 Overfitting;
8.4 A Simplified Picture of Population Ecology; Appendix A: Notes and
Further Reading; Appendix B: Essential Features of the Maternal Effect
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Proposes a fresh approach to population biology and ecology. This
book proposes and develops an inertial view of population growth,
taking note of acceleration, or rate of change of the growth rate
between consecutive generations. It is useful for population biologists,
ecological modellers, and theoretical biologists and philosophers of
science.
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Introduction -- Generalities and State-of-the-Art on the Control of
Underactuated Mechanical Systems.- Underactuated Mechanical
Systems from the Langrangian formalism -- Classification of
Underactuated Mechanical Systems -- Control Design Schemes for
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Underactuated Mechanical Systems.- Appendices: Theoretical
Background on Nonlinear System Stability and Control -- Limits of
Linearization and Dangers of Destabilization -- Differential Geometry
-- Controllability of Continuous Systems.

This monograph provides readers with tools for the analysis, and
control of systems with fewer control inputs than degrees of freedom
to be controlled, i.e., underactuated systems. The text deals with the
consequences of a lack of a general theory that would allow methodical
treatment of such systems and the ad hoc approach to control design
that often results, imposing a level of organization whenever the latter
is lacking. The authors take as their starting point the construction of a
graphical characterization or control flow diagram reflecting the
transmission of generalized forces through the degrees of freedom.
Underactuated systems are classified according to the three main
structures by which this is found to happen—chain, tree, and isolated
vertex—and control design procedures proposed. The procedure is
applied to several well-known examples of underactuated systems:
acrobot; pendubot; Tora system; ball and beam; inertia wheel; and
robotic arm with elastic joint. <The text is illustrated with
MATLAB®/Simulink® simulations that demonstrate the effectiveness of
the methods detailed. Readers interested in aircraft, vehicle control or
various forms of walking robot will be able to learn from Analysis and
Control of Underactuated Mechanical Systems how to estimate the
degree of complexity required in the control design of several classes
of underactuated systems and proceed on to further generate more
systematic control laws according to its methods of analysis.



