L=

brought to you by .{ CORE



https://core.ac.uk/display/74560281?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Trends in Mathematics

Trends in Mathematics is a series devoted to the publication of volumes arising from
conferences and lecture series focusing on a particular topic from any area of
mathematics. Its aim is to make current developments available to the community as
rapidly as possible without compromise to quality and to archive these for reference.

Proposals for volumes can be submitted using the Online Book Project Submission
Form at our website www.birkhauser-science.com.

Material submitted for publication must be screened and prepared as follows:

All contributions should undergo a reviewing process similar to that carried out by
journals and be checked for correct use of language which, as a rule, is English,
Articles without proofs, or which do not contain any significantly new results,
should be rejected. High quality survey papers, however, are welcome.

We expect the organizers to deliver manuscripts in a form that is essentially ready
for direct reproduction. Any version of TgX is acceptable, but the entire collection of

files must be in one particular dialect of TeX and unified according to simple
instructions available from Birkhiuser.

Furthermore, in order to guarantee the timely appearance of the proceedings it is

essential that the final version of the entire material be submitted no later than one
year after the conference.

More information about this series at http://www.springer.com/series/4961




1€s arising from
m any area of
e community as
e for reference.

ect Submission

ollows:

carried out by
ile, is English.
y new results,

sentially ready
re collection of
ling to simple

beeedings it is
later than one

Modern Trends in

Hypercomplex Analysis

Swanhild Bernstein ¢ Uwe Kihler ¢ Irene Sabadini

Franciscus Sommen
Editors

¥ Birkhiuser




Editors
Swanhild Bernstein Uwe Kéhler
Institute of Applied Analysis
TU Bergakademie Freiberg
Freiberg, Germany

Departamento de Matemética
Universidade de Aveiro
Aveiro, Portugal

Irene Sabadini
Dipartimento di Matematica
Politecnico di Milano
Milano, Italy

Franciscus Sommen

Department of Mathematical Analysis
Ghent University
Gent, Belgium

This work is published under the auspices of the International Society of Analysis, its
Applications and Computation (ISAAC)

ISSN 2297-0215

Trends in Mathematics

ISBN 978-3-319-42528-3
DOI10.1007/978-3-319-42529-0

ISSN 2297-024X (electronic)

ISBN 978-3-319-42529-0 (eBook)

Library of Congress Control Number: 2016959577

Mathematics Subject Classification (2010): 30G35, 30G25, 22E46, 32A50, 68U10

€ Springer International ‘Publishing Switzerland 2016

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadeasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology now
known or hereafier developed.

The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the ady
believed to be true and accurate at the date of publication.
give a warranty, express or implied, with respect
omissions that may have been made.

ice and information in this book are
Neither the publisher nor the authors or the editors
to the material contained herein or for any errors or

Printed on acid-free paper

This book is published under the trade name Birkhiuser, www.birkhauser-science.com

The registered company is Springer International Publishing AG
The registered company address is: Gewerbestrasse 11, 6330 Cham, Switzerland

Contents

Preface ............

E. Ariza Garcia and,
Cauchy-Pompe
Functions of firg

L. Baratchart, W.-X
Greedy Algorit
Several Variabl

S. Catto, A. Kheyfit,
A. Kolmogorov
Monogenic Fu

P. Cerejeiras, Q. CI
Compressed S

P. Cerejeiras, U. Ka
Script Geometr)

A Panorama ¢
Functional Cald

F. Colombo and D.j
.

H. De Ridder and T
Models for Sont
Discrete Cliffor

D. Eelbode and T. Ji
Gegenbauer Ty
Laplace Operaf

S.-L. Eriksson and 1
A New Cauchy
k-hypermonogg




alysis

" Analysis, its

e or part of the
Ons, recitation,
or information
thodology now

his publication
m the relevant

1 this book are
5 or the editors
any errors or

Contents

Preface somvesisss vamas ow v ame st o srs-s e s s s s e s i e s s e vii

E. Ariza Garcia and A. Di Teodoro
Cauchy-Pompeiu Formula for Multi-meta-weighted-monogenic
Functions of first class ... ... i i 1

L. Baratchart, W.-X. Mai and T. Qian
Greedy Algorithms and Rational Approximation in One and
Several Variables .........o ot e e 19

S. Catto, A. Kheyfits and D. Tepper
A. Kolmogorov and M. Riesz Theorems for Octonion-valued
Monogenic Functions .......... . i e 35

P. Cerejeiras, Q). Chen, N. Gomes and S. Hartmann
Compressed Sensing with Nonlinear Fourier Atoms . ......ccovvvnvnnn 47

P. Cerejeiras, U. Kdhler, F. Sommen and A. Vajiac
Script Geometry ... e 79

F. Colombo and D.P. Kimsey
A Panorama on Quaternionic Spectral Theory and Related
Functional Calculi ... .o 111

H. De Ridder and T. Raeymaekers
Models for Some Irreducible Representations of so(m, C) in
Discrete Clifford Analysis ........ooiiinii i 143

D. Eelbode and T. Janssens
Gegenbauer Type Polynomial Solutions for the Higher Spin
Laplace Operator .......c.ouieiieriiiir et i, 161

S.-L. Briksson and H. Orelma
A New Cauchy Type Integral Formula for Quaternionic
k-hypermonogenic Functions ...............ooiiiiiiiiiiiiiiiiiiiian.



Contents

M. Ferreira and N. Vieira

Eigenfunctions and Fundamental Solutions of the Caputo
Fractional Laplace and Dirac Operators

............................. 191
Y. Grigor’ey

Three-dimensional Analogue of Kolosov-Muskhelishvili Formulae . ... 203
K. Giirlebeck and D. Legatiuk

On Some Properties of Pseudo-complex Polynomials ................ 217
G. Ren, X. Wang and 7. Xu

Slice Regular Functions on Regular Quadratic Cones of

Real Alternative Algebras ................................. . . 227
I Sabadini and F. Sommen

Differential Forms and Clifford Analysis ............... ... . ... 247
F. Sommen

Examples of Morphological Calculus .......................... 265

Preface

The 10th Inten
Applications, al
from August 3 {
there is a sessi
International T
tradition of mi
the opportunit;
sessions, but a
other mathema
an active rese:
the 1970s, theg
particular, sho
part of the tal
in this volume
the session. The
and direction rﬁ
ideas and promi
like to point oufi
forms, and scrif
alive and runni
Ferreira, Kheyfi
important part
Grigoriev and ti

The editor]
to the work of
have seen the li
the local organi
for the organizg
thank professor
dedication to m
Mathematical A




Preface

The 10th International ISAAC Congress (International Society for Analysis, its
Applications, and Computations), was held at the University of Macau, China
"""" 227 from August 3 to August 8, 2015. It has been a tradition that at these conferences
there is a session “Clifford and Quaternionic Analysis”, starting from the first
International ISAAC Congress held at the University of Delaware in 1997. Its
tradition of mixing speakers from the area and from related fields as well as using
the opportunity of inviting local speakers has not only made it one of the largest
______ 265 sessions, but also contributed to show how active and interesting the field is to
other mathematical communities. For a branch of mathematics which started as
an active research field in form of a generalization of complex analysis only in
the 1970s, these sessions are crucial in promoting and advertising the area, in
particular, showing new and interesting directions. It is obvious that only a small
part of the talks could find its way into a single volume. Therefore, the papers
in this volume present a careful selection of the contributions presented during
the session. The editors hope that the present choice of several different aspects
and direction of hypercomplex analysis will give the interested reader many new
ideas and promising new directions. Among the new directions, the editors would
like to point out the overviews on quaternionic spectral theory, Clifford differential
forms, and script geometry. That also classic topics in Clifford analysis are well
alive and running can be seen in the papers by de Ridder, Eelbode, Eriksson,
Ferreira, Kheyfits, Ren and their co-authors. Moreover, also applications are an
important part of the field as the papers by Baratchart, Cerejeiras, Guerlebeck,
Grigoriev and their co-authors demonstrate.

The editors express their gratitude to the contributors to this volume and
to the work of the anonymous referees without which this volume would never
have seen the light. They also thank warmly professor Tao Qian as chairman of
the local organizing committee of the Conference, and the University of Macau
for the organization of such a wonderful event. Furthermore, they would like to
thank professor Luigi Rodino, president of the ISAAC society, for his work and
dedication to make ISAAC the foremost international organization in the area of
Mathematical Analysis.

May 2016, The Editors



