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Brain Theory From A Circuits
And Systems Perspective
How Electrical Science Explains Neuro-circuits, Neuro-systems, and Qubits
Includes clear explanations of neural pulses with reference to physical
circuitry
Easy exercises are provided at the ends of each chapter for serious readers
who want to really understand the material being offered
Educationally valuable laboratory experiments in the form of simulations of
neural properties are offered in an appendix
High level relevance to artificial intelligence and robotics
This book models an idealized neuron as being driven by basic electrical elements, the goal
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being to systematically characterize the logical properties of neural pulses. In order to
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constitute a system, neurons as pulsating devices may be represented using novel circuit
elements as delineated in this book. A plausible brain system is implied by the delineated
elements and logically follows from known and likely properties of a neuron.

New to

electrical science are novel pulse-related circuit elements involving recursive neurons. A
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recursive neuron, when properly excited, produces a self-sustaining pulse train that when
sampled, provides a true output with a specified probability, and a false output with
complementary probability. Because of its similarity to the qubits of quantum mechanics, the
recursive pulsating neuron is termed a simulated qubit. Recursive neurons easily function as
controlled toggle devices and so are capable of massively parallel calculations, this being a
new dimension in brain functioning as described in this book.

Simulated qubits and their

possibilities are compared to the qubits of quantum physics. Included in the book are
suggested neural circuits for associative memory search via a randomized process of cue
selection, and neural circuits for priority calculations. These serve to select returns from long
term memory, which in turn determines one's next conscious thought or action based on past
memorized experiences.

Order online at springer.com/booksellers

Springer Nature Customer Service Center LLC
233 Spring Street
New York, NY 10013
USA
T: +1-800-SPRINGER NATURE
(777-4643) or 212-460-1500
customerservice@springernature.com

Prices and other details are subject to change without notice. All errors and omissions excepted. Americas: Tax will
be added where applicable. Canadian residents please add PST, QST or GST. Please add $5.00 for shipping one
book and $ 1.00 for each additional book. Outside the US and Canada add $ 10.00 for first book, $5.00 for each
additional book. If an order cannot be fulfilled within 90 days, payment will be refunded upon request. Prices are
payable in US currency or its equivalent.
ISBN 978-1-4614-6411-2 / BIC: PSAN / SPRINGER NATURE: SCB18006

Part of

