Manuel D. Ortigueira and Duarte Valério
Fractional Signals and Systems
De Gruyter Studium



Fractional Calculus in Applied
Sciences and Engineering

Editor-in Chief
Changpin Li

Editorial Board
Virginia Kiryakova
Francesco Mainardi
Dragan Spasic
Bruce lan Henry
YangQuan Chen

Volume 7



Manuel D. Ortigueira and Duarte Valério

Fractional
Signals and
Systems

DE GRUYTER



Mathematics Subject Classification 2010
34A30, 34M03,34M03,35F35,35F40,35G40,26A33,34A08,34N05,93C15,93C55,93C57

Authors

Prof. Manuel Duarte Ortigueira

Centre of Technology and Systems — UNINOVA

Department of Electrical Engineering

NOVA School of Science and Technology of NOVA University of Lisbon
Quinta da Torre

2829-516 Caparica

Portugal

Prof. Duarte Valério
Universidade de Lisbhoa
Instituto Superior Técnico
Dep. de Engenharia Mecéanica
Av. Rovisco Pais 1

1049-001 Lisboa

Portugal

ISBN 978-3-11-062129-7

e-ISBN (PDF) 978-3-11-062458-8
e-ISBN (EPUB) 978-3-11-062132-7
ISSN 2509-7210

Library of Congress Control Number:2019951786

Bibliographic information published by the Deutsche Nationalbibliothek
The Deutsche Nationalbibliothek lists this publication in the Deutsche Nationalbibliografie;
detailed bibliographic data are available on the Internet at http://dnb.dnb.de.

© 2020 Walter de Gruyter GmbH, Berlin/Boston

Cover image: naddi/iStock/thinkstock

Typesetting: Newgen Knowledge Works (P) Ltd., Chennai, India
Printing and binding: CPI books GmbH, Leck

Printed in Germany

www.degruyter.com



To Joana, Eduardo José, and Laurinda

To Teresa






