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This book presents in-depth explanations of well-known and
recognized behaviors of neural networks in machine learning. In
addition, the author provides novel technical analyses of behaviors of
discrete-time dynamical systems modeled as difference equations.
These analyses and their outcomes are closely related to models of very
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well-known neural networks such as Long Short-Term Memory (LSTM)
and Gated Recurrent Unit (GRU) neural networks, which are widely used
in machine learning and artificial intelligence (Al) applications. The
author also discusses difference equations and their relevance to neural
networks, machine learning, and Al. In addition, this book: Includes
characterizations of difference equations and technical prospectives of
discrete-time systems Provides new insights into the dynamical
behaviors of some of the most popular neural networks used in

machine learning Discusses novel technical analyses of discrete-time
dynamical systems modeled as difference equations.
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Advanced Topics in Control and Estimation of State-Multiplicative Noisy
Systems begins with an introduction and extensive literature survey.
The text proceeds to cover solutions of measurement-feedback control
and state problems and the formulation of the Bounded Real Lemma for
both continuous- and discrete-time systems. The continuous-time
reduced-order and stochastic-tracking control problems for delayed
systems are then treated. Ideas of nonlinear stability are introduced for
infinite-horizon systems, again, in both the continuous- and discrete-
time cases. The reader is introduced to six practical examples of noisy
state-multiplicative control and filtering associated with various fields

of control engineering. The book is rounded out by a three-part
appendix containing stochastic tools necessary for a proper
appreciation of the text: a basic introduction to nonlinear stochastic
differential equations and aspects of switched systems and peak to
peak optimal control and filtering. Advanced Topics in Control and
Estimation of State-Multiplicative Noisy Systems will be of interest to
engineers engaged in control systems research and development to
graduate students specializing in stochastic control theory and to
applied mathematicians interested in control problems. The reader is
expected to have some acquaintance with stochastic control theory and
state-space-based optimal control theory and methods for linear and
nonlinear systems.



