SJR

Mathematics 3

COUNTRY

Switzerland

PUBLICATION TYPE

Journals

SCOPE

-algebraic geometry- algebraic topology- analysis of PDEs- category theory- classical analysis and ODEs- combinatorics- commutative algebra- complex variables- differential
geometry- dynamical systems- functional analysis- general mathematics- general topology- geometric topology- group theory- history and overview- information theory- K-theory and

Scimago Journal & Country Rank

Home Journal Rankings

SUBJECT AREA AND CA
Computer Science
Computer Scier

Engineering
Engineering (m

Mathematics

Country Rankings

Mathematics (miscellaneous)

ISSN

22277390

COVERAGE

2013-2023

Viz Tools

Enter Journal Title, ISSN or Publisher Name

Help About Us

g Institute

H-INDEX

68

INFORMATION

Homepage
How to publish in this journal

jtenreiromachado@gmail.com

homology- logic- mathematical physics- metric geometry- number theory- numerical analysis- operator algebras- optimization and control- probability- quantum algebra-

representation theory- rings and algebras- spectral theory- statistics theory- symplectic geometry- geometric analysis- variational problems- mathematical finance- harmonic analysis-

computer science- quantum theory- mathematical and computational biology

X Quartiles

FIND SIMILAR JOURNALS @

1

Axioms
O CHE
0,
68%
similarity
SJR
0.6
0.4
0.2

2018 2019 2020

2021

2
Open Mathematics

DEU

56%

similarity

Q Join the conversation about this journal

N Total Documents

5k

2.5k

2022 2023 2013

2015

3
AIMS Mathematics

USA

56%

similarity

2017 2019 2021 2023

4

Computational and Applied

Mathematics

USA
55%

similarity

5
Filomat

SRB

55%

similarity

Citations per document

option


https://www.scimagojr.com/
https://www.scimagojr.com/index.php
https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/viztools.php
https://www.scimagojr.com/help.php
https://www.scimagojr.com/aboutus.php
https://www.scimagojr.com/journalrank.php?country=CH
https://www.scimagojr.com/journalrank.php?area=1700
https://www.scimagojr.com/journalrank.php?area=2200
https://www.scimagojr.com/journalrank.php?area=2600
https://www.scimagojr.com/journalsearch.php?q=Multidisciplinary%20Digital%20Publishing%20Institute%20(MDPI)&tip=pub
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics/instructions#submission
mailto:jtenreiromachado@gmail.com
https://www.scimagoir.com/rankings.php?country=CHE
https://www.scimagomedia.com/rankings.php?country=Switzerland
https://www.scimagojr.com/journalrank.php?category=1701
https://www.scimagojr.com/journalrank.php?category=2201
https://www.scimagojr.com/journalrank.php?category=2601
https://www.scimagojr.com/journalsearch.php?q=21100830706&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100369113&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100927407&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=5000153703&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19900192450&tip=sid&clean=0
https://www.scimagojr.com/
https://www.scimagoir.com/
https://www.scimagomedia.com/
https://www.scimagoiber.com/
https://www.scimagorc.com/
https://www.graphica.app/
https://www.scimagoepi.com/
https://www.scimagolab.com/

Total Cites Self-Cites \Q [=:2) External Cites per Doc Cites per Doc \Q [=:2]

- - 3
40k
4
2.4
s
20k 2
1.8
. o Welcome. Please, turn your
1.2
2013 2015 2017 2019 2021 2023 2013 2
ADBLOCK off!
: . D n
% International Collaboration \\ £53] Citable docul It looks like you're using an ad blocker. That's s Uncited documents
0 12k okay-who doesn't? But without advertising
income, we can't keep making this site awesome.
40
ok Thank You!
20
0
0
2013 2015 2017 2019 2021 2023 2013
2013 2015 2017 2019
% Female Authors R Documents cited by public policy (Overton) R Documents related to SDGs (UN)
60 10 1.2k
40 800
5
20 400
0 0 0
2013 2015 2017 2019 2021 2023 2013 2015 2017 2019 2021 2023 2018 2019 2020 2021
Mathematics « Show this widget in G SCimago Graphica

your own website

) Explore, visually
Computer Science i
(miscellaneous) Just copy the code below communicate and make
e and paste within your html sense of data with our

SR 2023 ,| code new data visualization
0.48 _/\ <a href="https://www.scimag tool.

powered by scimagair.com

Metrics based on Scopus® data as of March 2024

M mathematics is Q1 or Q2? frankly speaking 4 days ago

mathematics is Q1 or Q2? frankly speaking

reply
‘E\\\ SCimago Team
I . .
\\(Q Melanie Ortiz 3 days ago

Dear Sir/Madam, thank you very much for your request. You can consult that information

just above. Best Regards, SCImago Team

Y YAMNI 4 months ago

Our paper was accepted for publication in this journal in August 2023, but it hasn't been listed on
Scopus yet. Does this mean that Scopus will not index this journal?

reply

SClmago Team

0l

f‘
©;

W

Melanie Ortiz 4 months ago

Dear Yamni,

thank you very much for your comment, unfortunately we cannot help you with your
request. We suggest you contact the Scopus support team:
https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/sc
opus/

Best Regards, SCImago Team

2021

2022

2023

22|

2023


https://www.graphica.app/

Explore this author profile on Scopus Preview
View limited highlights of a Scopus-generated author profile with Scopus Preview. To view the complete profile,

check access through your organization. Learn more about Scopus profiles.

Check access

Suryawan, Herry Pribawanto

® Universitas Sanata Dharma, Yogyakarta, Indonesia 69 56201983000 © https://orcid.org/0000-0002-4142-0939

50 18 5

Citations by 44 documents Documents h-index View h-graph

View all metrics

Edit profile ~ «ee More

18 Documents Author Metrics Cited by 44 documents 3 Preprints 10 Co-Authors 0 Topics 0 Awarded Grants

Note:

Scopus Preview users can only view an author’s last 10 documents, while most other features are disabled. Do you have access through your institution? Check your
institution’s access to view all documents and features.

18 documents

Export all ~ Save all to list Sort by Date (newest) v

Article « Open access

Green Measures for a Class of Non-Markov Processes 0
Suryawan, H.P., da Silva, J.L. Citations
Mathematics, 2024, 12(9), 1334

Show abstract Related documents

Conference Paper « Open access

A study of stochastic epidemic model driven by liouville fractional 0
brownian motion coupled with seasonal air pollution Citations
Suryawan, H.P.

E3S Web of Conferences, 2024, 475, 02016

Show abstract Related documents

Article « Open access

A white noise approach to stochastic currents of Brownian motion 0
Grothaus, M., Suryawan, H.P., Da Silva, J.L. Citations
Infinite Dimensional Analysis, Quantum Probability and Related Topics, 2023, 26(1), 2250025

Show abstract Related documents

Conference Paper « Open access

A white noise approach to subfractional Brownian motion 0
Suryawan, H.P. Citations
AIP Conference Proceedings, 2020, 2286, 020003

Show abstract Related documents

Article « Open access
Self-intersection local times for multifractional Brownian motion in 0
higher dimensions: A white noise approach Citations


https://service.elsevier.com/app/answers/detail/a_id/29506/#
https://www.scopus.com/checkaccess.uri
https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0002-4142-0939&authorId=56201983000&origin=AuthorProfile&orcId=0000-0002-4142-0939&category=orcidLink
https://www.scopus.com/checkaccess.uri
https://www.scopus.com/authid/detail.uri?authorId=56201983000
https://www.scopus.com/authid/detail.uri?authorId=7201732997
https://www.scopus.com/authid/detail.uri?authorId=56201983000
https://www.scopus.com/authid/detail.uri?authorId=6701533474
https://www.scopus.com/authid/detail.uri?authorId=56201983000
https://www.scopus.com/authid/detail.uri?authorId=7201732997
https://www.scopus.com/authid/detail.uri?authorId=56201983000
https://www.scopus.com/home.uri?zone=header&origin=AuthorProfile
https://www.scopus.com/home.uri?zone=header&origin=AuthorProfile
https://www.scopus.com/freelookup/form/author.uri?zone=TopNavBar&origin=NO%20ORIGIN%20DEFINED

Bock, W., Da Silva, J.L., Suryawan, H.P.
Infinite Dimensional Analysis, Quantum Probability and Related Topics, 2020, 23(1), 2050007

Show abstract Related documents

Article « Open access

Finite difference method for pricing of Indonesian option under a
mixed fractional Brownian motion

Murwaningtyas, C.E., Kartiko, S.H., Gunardi, Suryawan, H.P.

Mathematics and Statistics, 2020, 8(5), pp. 610-619

Show abstract Related documents

Conference Paper « Open access

Randomized quasi Monte Carlo methods for pricing of barrier options
under fractional Brownian motion

Murwaningtyas, C.E., Kartiko, S.H., Gunardi, Suryawan, H.P.

Journal of Physics: Conference Series, 2019, 1255(1), 012019

Show abstract Related documents

Conference Paper « Open access

Option pricing by using a mixed fractional Brownian motion with
jumps

Murwaningtyas, C.E., Kartiko, S.H., Gunardi, Suryawan, H.P.

Journal of Physics: Conference Series, 2019, 1180(1), 012011

Show abstract Related documents

Article « Open access

Donsker’s delta functional of stochastic processes with memory
Suryawan, H.P.

Journal of Mathematical and Fundamental Sciences, 2019, 51(3), pp. 265-277

Show abstract Related documents

Article « Open access

Derivative of the donsker delta functionals
Suryawan, H.P.

Mathematica Bohemica, 2019, 144(2), pp. 161-176

Show abstract Related documents

2

Citations

0

Citations

4

Citations

1

Citations

0

Citations

Author Position

Check access through your organization to view author position.

First author %

Last author %

Co-author %

Corresponding author %

Single author %

View author position details

View list in search results format

View references

Back to top


https://www.scopus.com/authid/detail.uri?authorId=57200853949
https://www.scopus.com/authid/detail.uri?authorId=7201732997
https://www.scopus.com/authid/detail.uri?authorId=56201983000
https://www.scopus.com/authid/detail.uri?authorId=57204364365
https://www.scopus.com/authid/detail.uri?authorId=55898234700
https://www.scopus.com/authid/detail.uri?authorId=55571610600
https://www.scopus.com/authid/detail.uri?authorId=56201983000
https://www.scopus.com/authid/detail.uri?authorId=57204364365
https://www.scopus.com/authid/detail.uri?authorId=55898234700
https://www.scopus.com/authid/detail.uri?authorId=55571610600
https://www.scopus.com/authid/detail.uri?authorId=56201983000
https://www.scopus.com/authid/detail.uri?authorId=57204364365
https://www.scopus.com/authid/detail.uri?authorId=55898234700
https://www.scopus.com/authid/detail.uri?authorId=55571610600
https://www.scopus.com/authid/detail.uri?authorId=56201983000
https://www.scopus.com/authid/detail.uri?authorId=56201983000
https://www.scopus.com/authid/detail.uri?authorId=56201983000
https://www.scopus.com/checkaccess.uri

Source details

. CiteScore 2022
Mathematics ©
3.5
Open Access
Scopus coverage years: from 2013 to Present
Publisher: Multidisciplinary Digital Publishing Institute (MDPI) SJR 2022 ®
E-ISSN: 2227-7390 0446

Subject area: CMathematics: General Mathematics) CEngineering: Engineering(miscellaneous))

(Computer Science: Computer Science (miscellaneous)) iNgéoéz ®
Source type: Journal :

View all documents > Set document alert [59 Save to source list
CiteScore  CiteScore rank & trend  Scopus content coverage
X

i Improved CiteScore methodology
CiteScore 2022 counts the citations received in 2019-2022 to articles, reviews, conference papers, book chapters and data

papers published in 2019-2022, and divides this by the number of publications published in 2019-2022. Learn more >

CiteScore 2022 Y CiteScoreTracker 2023 ®

3 5 39,778 Citations 2019 - 2022 4 O 60,294 Citations to date
* 11,522 Documents 2019 - 2022 * ) 15,128 Documents to date

Calculated on 05 May, 2023 Last updated on 05 April, 2024 « Updated monthly

CiteScore rank 2022 ®

Category Rank Percentile

Mathematics

L General #44/387 88th
Mathematics

Engineering
Engineering #55/151 63rd

(miscellaneous)

Computer Science

View CiteScore methodology >  CiteScore FAQ >  Add CiteScore to your site 2


https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/source/citedby.uri?sourceId=21100830702&docType=ar,re,cp,dp,ch&citedYear=2023,2022,2021,2020&years=2023,2022,2021,2020&pubstageExclusions=aip
https://www.scopus.com/source/search/docType.uri?sourceId=21100830702&years=2023,2022,2021,2020&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/freelookup/form/author.uri?zone=TopNavBar&origin=NO%20ORIGIN%20DEFINED

About Scopus

What is Scopus
Content coverage
Scopus blog
Scopus API

Privacy matters
Language

RAABRERTT S
EE R RA
ERZE D URS

lMpocmoTp Bepcum Ha pycckom A3bike

Customer Service

Help
Tutorials

Contact us

ELSEVIER

Terms and conditions 71 Privacy policy 71

All content on this site: Copyright © 2024 Elsevier B.V. 7, its licensors, and contributors. All rights are reserved, including those for text
and data mining, Al training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.
We use cookies to help provide and enhance our service and tailor content.By continuing, you agree to the use of cookies 71.

RELX™


https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/elsevier-website-terms-and-conditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/
https://www.elsevier.com/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=sourceinfo&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=sourceinfo&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=sourceinfo&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/

)

SEARCH v DOCUMENTATION v

Mathematics

7 2227-7390 (ONLINE)

About Articles

ABOUT Vv

LOGIN -]

DOAJ
SeaL

HIDE THIS MESSAGE


https://doaj.org/account/login
http://www.mdpi.com/journal/mathematics
https://portal.issn.org/resource/ISSN/2227-7390
https://doaj.org/toc/2227-7390
https://doaj.org/toc/2227-7390/articles
https://doaj.org/apply/seal/
https://doaj.org/privacy/
https://doaj.org/cookie_consent?continue=/toc/2227-7390
https://doaj.org/

$

The journal charges up to:

2600 CHF

as publication fees (article
processing charges or APCs).

There is no waiver policy for
these charges.

Look up the journal's:

Aims & scope
Instructions for authors
Editorial Board
Anonymous peer review

— This journal checks for
plagiarism.

Expect on average 6 weeks from
submission to publication.

& This journal began publishing in

open access in 2013. ®

This journal uses a CC BY
license.

©@®

— Look up their open access
statement and their license

terms.

The author retains unrestricted
copyrights and publishing
rights.

— Learn more about their

Articles digitally archived in:
e CLOCKSS
e Anational library: Swiss

National Library

— Find out about their
archiving policy.

Deposit policy with:

e Sherpa/Romeo

Permanent article identifier:

e DOI

@ Publisher
MDPI AG, Switzerland

Manuscripts accepted in
English

O LCCsubjects®
Science: Mathematics

Keywords

Added 1 July 2013 « Updated 10 April 2024

HIDE THIS MESSAGE


https://www.mdpi.com/journal/mathematics/apc
http://www.mdpi.com/journal/mathematics/about
http://www.mdpi.com/journal/mathematics/instructions
http://www.mdpi.com/journal/mathematics/editors
http://www.mdpi.com/journal/mathematics/instructions#editorial_procedure
http://www.mdpi.com/journal/mathematics/instructions#ethics
https://blog.doaj.org/2020/11/17/what-does-doaj-define-as-open-access/
https://creativecommons.org/licenses/by/4.0/
http://www.mdpi.com/journal/mathematics/about
http://www.mdpi.com/journal/mathematics/about
http://www.mdpi.com/about/openaccess
http://www.mdpi.com/journal/mathematics/indexing
https://v2.sherpa.ac.uk/cgi/search/publication/basic?publication_title-auto=2227-7390
https://doaj.org/search/journals?ref=toc&source=%7B%22query%22%3A+%7B%22bool%22%3A+%7B%22must%22%3A+%5B%7B%22terms%22%3A+%7B%22bibjson.publisher.name.exact%22%3A+%5B%22MDPI+AG%22%5D%7D%7D%5D%7D%7D%7D
https://www.loc.gov/catdir/cpso/lcco/
https://doaj.org/search/journals?ref=toc&source=%7B%22query%22%3A+%7B%22bool%22%3A+%7B%22must%22%3A+%5B%7B%22terms%22%3A+%7B%22index.schema_codes_tree.exact%22%3A+%5B%22LCC%3AQA1-939%22%5D%7D%7D%5D%7D%7D%7D
https://doaj.org/search/journals?ref=toc&source=%7B%22query%22%3A+%7B%22bool%22%3A+%7B%22must%22%3A+%5B%7B%22query_string%22%3A+%7B%22default_operator%22%3A+%22AND%22%2C+%22query%22%3A+%22algebra%22%7D%7D%5D%7D%7D%7D
https://doaj.org/privacy/
https://doaj.org/cookie_consent?continue=/toc/2227-7390
https://doaj.org/

Impact Factor 2.4

z mathematics CiteScore 3.5

ISSN 2227-7390

Metric Dimension of Circulant
Graphs with 5 Consecutive
Generators

Volume 12 - Issue 9 May-12024




A~ P
f\n@r} o

Journals (/about/journals) Topics (/topics) Information (/authors) Author Services (/authors/english) Initiatives (%M@gsmpmmg) Q =
Sign In / Sign Up (/user/login) Submit (https://susy.mdpi.com/user/manuscripts/upload?journal=mathematics)

Search for Articles:

Mathematics

Al Article Types

Search

Advanced Search

Journals (/about/journals) / Mathematics (/journal/mathematics) / Editorial Board

mathematics _(liournal/mathematics)

IMPACT
Mathematics F ACTO R

{ Review for Mathematics (|

Journal Menu

» Journal Menu
24 35

Mathematics Home (/journal/mathematics
Mathematics Home (/journal/mathematics) (/journal/math: ics/stats) (https://www.scopus.com/sourceid/21100830702)

Aims & Scope (/journal/mathematics/about)

Editorial Board (/journal/mathematics/editors)
Reviewer Board (/journal/mathematics/submission_reviewers)

Topical Advisory Panel (/journal/mathematics/topical_advisory_panel)

Instructions for Authors (/journal/mathematics/instructions)
Special Issues (/journal/mathematics/special_issues)

Sections & Collections (/journal/mathematics/sections)

Article Processing_Charge (/journal/mathematics/apc)

Editor’s Choice Articles (/journal/mathematics/editors_choice)
Most Cited & Viewed (/journal/mathematics/most_cited)

Journal Statistics (/journal/mathematics/stats)

Conferences (/journal/mathematics/events)
Editorial Office (/journal/mathematics/editorial_office)
Journal Browser
» Journal Browser
volume
issue
Go

> _Forthcoming issue (/2227-7390/12/9)
> Current issue (/2227-7390/12/8)

Vol. 12 (2024) (/2227-7390/12)
Vol. 11 (2023) (/2227-7390/11)
Vol. 10 (2022) (/2227-7390/10)
Vol. 9 (2021)_(/2227-7390/9)
Vol. 8 (2020) (/2227-7390/8)
Vol. 7 (2019) (/2227-7390/7)
Vol. 6 (2018) (/2227-7390/6)
Vol. 5 (2017)_(/2227-7390/5)
Vol. 4 (2016) (/2227-7390/4)
Vol. 3 (2015)_(/2227-7390/3)
Vol. 2 (2014) (/2227-7390/2)
Vol. 1 (2013) (/2227-7390/1)

Affiliated Society:

i""ﬁg"i'&?‘!fﬂ!fﬂ: (https://serve.mdpi.com/www/my_files/cliiik.php?oaparams=0bannerid=7323zoneid=4cb=a3d47ace53oadest=http%3A%2F %2Fi
.

INFORMATION

Editorial Board

» Algebra, Geometry and Topology_Section (/journal/mathematics/sectioneditors/algebraic_geometry topology)

<
[

« Computational and Applied Mathematics Section (/journal/mathematics/sectioneditors/computational_mathematics)


https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/topics
https://www.mdpi.com/topics
https://www.mdpi.com/topics
https://www.mdpi.com/topics
https://www.mdpi.com/topics
https://www.mdpi.com/topics
https://www.mdpi.com/authors
https://www.mdpi.com/authors
https://www.mdpi.com/authors
https://www.mdpi.com/authors
https://www.mdpi.com/authors
https://www.mdpi.com/authors
https://www.mdpi.com/authors/english
https://www.mdpi.com/authors/english
https://www.mdpi.com/authors/english
https://www.mdpi.com/authors/english
https://www.mdpi.com/authors/english
https://www.mdpi.com/authors/english
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about
https://www.mdpi.com/about
https://www.mdpi.com/about
https://www.mdpi.com/about
https://www.mdpi.com/about
https://www.mdpi.com/about
https://www.mdpi.com/user/login
https://susy.mdpi.com/user/manuscripts/upload?journal=mathematics
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/user/login
https://www.mdpi.com/user/login
https://www.mdpi.com/user/login
https://www.mdpi.com/user/login
https://www.mdpi.com/user/login
https://susy.mdpi.com/user/manuscripts/upload?journal=mathematics
https://susy.mdpi.com/user/manuscripts/upload?journal=mathematics
https://susy.mdpi.com/user/manuscripts/upload?journal=mathematics
https://susy.mdpi.com/user/manuscripts/upload?journal=mathematics
https://susy.mdpi.com/user/manuscripts/upload?journal=mathematics
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/2227-7390/12/9
https://www.mdpi.com/2227-7390/12/9
https://www.mdpi.com/2227-7390/12/9
https://www.mdpi.com/2227-7390/12/9
https://www.mdpi.com/2227-7390/12/9
https://www.mdpi.com/2227-7390/12/9
https://www.mdpi.com/2227-7390/12/9
https://www.mdpi.com/2227-7390/12/9
https://www.mdpi.com/2227-7390/12/9
https://www.mdpi.com/2227-7390/12/9
https://www.mdpi.com/2227-7390/12/8
https://www.mdpi.com/2227-7390/12/8
https://www.mdpi.com/2227-7390/12/8
https://www.mdpi.com/2227-7390/12/8
https://www.mdpi.com/2227-7390/12/8
https://www.mdpi.com/2227-7390/12/8
https://www.mdpi.com/2227-7390/12/8
https://www.mdpi.com/2227-7390/12/8
https://www.mdpi.com/2227-7390/12/8
https://www.mdpi.com/2227-7390/12/8
https://www.mdpi.com/2227-7390/12
https://www.mdpi.com/2227-7390/12
https://www.mdpi.com/2227-7390/12
https://www.mdpi.com/2227-7390/12
https://www.mdpi.com/2227-7390/12
https://www.mdpi.com/2227-7390/12
https://www.mdpi.com/2227-7390/11
https://www.mdpi.com/2227-7390/11
https://www.mdpi.com/2227-7390/11
https://www.mdpi.com/2227-7390/11
https://www.mdpi.com/2227-7390/11
https://www.mdpi.com/2227-7390/11
https://www.mdpi.com/2227-7390/10
https://www.mdpi.com/2227-7390/10
https://www.mdpi.com/2227-7390/10
https://www.mdpi.com/2227-7390/10
https://www.mdpi.com/2227-7390/10
https://www.mdpi.com/2227-7390/10
https://www.mdpi.com/2227-7390/9
https://www.mdpi.com/2227-7390/9
https://www.mdpi.com/2227-7390/9
https://www.mdpi.com/2227-7390/9
https://www.mdpi.com/2227-7390/9
https://www.mdpi.com/2227-7390/9
https://www.mdpi.com/2227-7390/8
https://www.mdpi.com/2227-7390/8
https://www.mdpi.com/2227-7390/8
https://www.mdpi.com/2227-7390/8
https://www.mdpi.com/2227-7390/8
https://www.mdpi.com/2227-7390/8
https://www.mdpi.com/2227-7390/7
https://www.mdpi.com/2227-7390/7
https://www.mdpi.com/2227-7390/7
https://www.mdpi.com/2227-7390/7
https://www.mdpi.com/2227-7390/7
https://www.mdpi.com/2227-7390/7
https://www.mdpi.com/2227-7390/6
https://www.mdpi.com/2227-7390/6
https://www.mdpi.com/2227-7390/6
https://www.mdpi.com/2227-7390/6
https://www.mdpi.com/2227-7390/6
https://www.mdpi.com/2227-7390/6
https://www.mdpi.com/2227-7390/5
https://www.mdpi.com/2227-7390/5
https://www.mdpi.com/2227-7390/5
https://www.mdpi.com/2227-7390/5
https://www.mdpi.com/2227-7390/5
https://www.mdpi.com/2227-7390/5
https://www.mdpi.com/2227-7390/4
https://www.mdpi.com/2227-7390/4
https://www.mdpi.com/2227-7390/4
https://www.mdpi.com/2227-7390/4
https://www.mdpi.com/2227-7390/4
https://www.mdpi.com/2227-7390/4
https://www.mdpi.com/2227-7390/3
https://www.mdpi.com/2227-7390/3
https://www.mdpi.com/2227-7390/3
https://www.mdpi.com/2227-7390/3
https://www.mdpi.com/2227-7390/3
https://www.mdpi.com/2227-7390/3
https://www.mdpi.com/2227-7390/2
https://www.mdpi.com/2227-7390/2
https://www.mdpi.com/2227-7390/2
https://www.mdpi.com/2227-7390/2
https://www.mdpi.com/2227-7390/2
https://www.mdpi.com/2227-7390/2
https://www.mdpi.com/2227-7390/1
https://www.mdpi.com/2227-7390/1
https://www.mdpi.com/2227-7390/1
https://www.mdpi.com/2227-7390/1
https://www.mdpi.com/2227-7390/1
https://www.mdpi.com/2227-7390/1
https://susy.mdpi.com/user/manuscripts/upload?form[journal_id]=154
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/user/manuscripts/upload?form[journal_id]=154
https://susy.mdpi.com/user/manuscripts/upload?form[journal_id]=154
https://susy.mdpi.com/user/manuscripts/upload?form[journal_id]=154
https://susy.mdpi.com/user/manuscripts/upload?form[journal_id]=154
https://susy.mdpi.com/user/manuscripts/upload?form[journal_id]=154
https://susy.mdpi.com/user/manuscripts/upload?form[journal_id]=154
https://susy.mdpi.com/user/manuscripts/upload?form[journal_id]=154
https://susy.mdpi.com/user/manuscripts/upload?form[journal_id]=154
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/volunteer/journals/review
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics
https://www.mdpi.com/journal/mathematics/about
https://www.mdpi.com/journal/mathematics/about
https://www.mdpi.com/journal/mathematics/about
https://www.mdpi.com/journal/mathematics/about
https://www.mdpi.com/journal/mathematics/about
https://www.mdpi.com/journal/mathematics/about
https://www.mdpi.com/journal/mathematics/editors
https://www.mdpi.com/journal/mathematics/editors
https://www.mdpi.com/journal/mathematics/editors
https://www.mdpi.com/journal/mathematics/editors
https://www.mdpi.com/journal/mathematics/editors
https://www.mdpi.com/journal/mathematics/editors
https://www.mdpi.com/journal/mathematics/submission_reviewers
https://www.mdpi.com/journal/mathematics/submission_reviewers
https://www.mdpi.com/journal/mathematics/submission_reviewers
https://www.mdpi.com/journal/mathematics/submission_reviewers
https://www.mdpi.com/journal/mathematics/submission_reviewers
https://www.mdpi.com/journal/mathematics/submission_reviewers
https://www.mdpi.com/journal/mathematics/topical_advisory_panel
https://www.mdpi.com/journal/mathematics/topical_advisory_panel
https://www.mdpi.com/journal/mathematics/topical_advisory_panel
https://www.mdpi.com/journal/mathematics/topical_advisory_panel
https://www.mdpi.com/journal/mathematics/topical_advisory_panel
https://www.mdpi.com/journal/mathematics/topical_advisory_panel
https://www.mdpi.com/journal/mathematics/instructions
https://www.mdpi.com/journal/mathematics/instructions
https://www.mdpi.com/journal/mathematics/instructions
https://www.mdpi.com/journal/mathematics/instructions
https://www.mdpi.com/journal/mathematics/instructions
https://www.mdpi.com/journal/mathematics/instructions
https://www.mdpi.com/journal/mathematics/special_issues
https://www.mdpi.com/journal/mathematics/special_issues
https://www.mdpi.com/journal/mathematics/special_issues
https://www.mdpi.com/journal/mathematics/special_issues
https://www.mdpi.com/journal/mathematics/special_issues
https://www.mdpi.com/journal/mathematics/special_issues
https://www.mdpi.com/topics?journal=mathematics
https://www.mdpi.com/topics?journal=mathematics
https://www.mdpi.com/topics?journal=mathematics
https://www.mdpi.com/topics?journal=mathematics
https://www.mdpi.com/topics?journal=mathematics
https://www.mdpi.com/topics?journal=mathematics
https://www.mdpi.com/journal/mathematics/sections
https://www.mdpi.com/journal/mathematics/sections
https://www.mdpi.com/journal/mathematics/sections
https://www.mdpi.com/journal/mathematics/sections
https://www.mdpi.com/journal/mathematics/sections
https://www.mdpi.com/journal/mathematics/sections
https://www.mdpi.com/journal/mathematics/apc
https://www.mdpi.com/journal/mathematics/apc
https://www.mdpi.com/journal/mathematics/apc
https://www.mdpi.com/journal/mathematics/apc
https://www.mdpi.com/journal/mathematics/apc
https://www.mdpi.com/journal/mathematics/apc
https://www.mdpi.com/journal/mathematics/indexing
https://www.mdpi.com/journal/mathematics/indexing
https://www.mdpi.com/journal/mathematics/indexing
https://www.mdpi.com/journal/mathematics/indexing
https://www.mdpi.com/journal/mathematics/indexing
https://www.mdpi.com/journal/mathematics/indexing
https://www.mdpi.com/journal/mathematics/editors_choice
https://www.mdpi.com/journal/mathematics/editors_choice
https://www.mdpi.com/journal/mathematics/editors_choice
https://www.mdpi.com/journal/mathematics/editors_choice
https://www.mdpi.com/journal/mathematics/editors_choice
https://www.mdpi.com/journal/mathematics/editors_choice
https://www.mdpi.com/journal/mathematics/most_cited
https://www.mdpi.com/journal/mathematics/most_cited
https://www.mdpi.com/journal/mathematics/most_cited
https://www.mdpi.com/journal/mathematics/most_cited
https://www.mdpi.com/journal/mathematics/most_cited
https://www.mdpi.com/journal/mathematics/most_cited
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/history
https://www.mdpi.com/journal/mathematics/history
https://www.mdpi.com/journal/mathematics/history
https://www.mdpi.com/journal/mathematics/history
https://www.mdpi.com/journal/mathematics/history
https://www.mdpi.com/journal/mathematics/history
https://www.mdpi.com/journal/mathematics/awards
https://www.mdpi.com/journal/mathematics/awards
https://www.mdpi.com/journal/mathematics/awards
https://www.mdpi.com/journal/mathematics/awards
https://www.mdpi.com/journal/mathematics/awards
https://www.mdpi.com/journal/mathematics/awards
https://www.mdpi.com/journal/mathematics/societies
https://www.mdpi.com/journal/mathematics/societies
https://www.mdpi.com/journal/mathematics/societies
https://www.mdpi.com/journal/mathematics/societies
https://www.mdpi.com/journal/mathematics/societies
https://www.mdpi.com/journal/mathematics/societies
https://www.mdpi.com/journal/mathematics/events
https://www.mdpi.com/journal/mathematics/events
https://www.mdpi.com/journal/mathematics/events
https://www.mdpi.com/journal/mathematics/events
https://www.mdpi.com/journal/mathematics/events
https://www.mdpi.com/journal/mathematics/events
https://www.mdpi.com/journal/mathematics/editorial_office
https://www.mdpi.com/journal/mathematics/editorial_office
https://www.mdpi.com/journal/mathematics/editorial_office
https://www.mdpi.com/journal/mathematics/editorial_office
https://www.mdpi.com/journal/mathematics/editorial_office
https://www.mdpi.com/journal/mathematics/editorial_office
https://www.mdpi.com/2227-7390/12/9
https://www.mdpi.com/2227-7390/12/8
https://serve.mdpi.com/www/my_files/cliiik.php?oaparams=0bannerid=7323zoneid=4cb=a3d47ace53oadest=http%3A%2F%2Fis4si.org%2F
https://serve.mdpi.com/www/my_files/cliiik.php?oaparams=0bannerid=7323zoneid=4cb=a3d47ace53oadest=http%3A%2F%2Fis4si.org%2F
https://serve.mdpi.com/www/my_files/cliiik.php?oaparams=0bannerid=7323zoneid=4cb=a3d47ace53oadest=http%3A%2F%2Fis4si.org%2F
https://serve.mdpi.com/www/my_files/cliiik.php?oaparams=0bannerid=7323zoneid=4cb=a3d47ace53oadest=http%3A%2F%2Fis4si.org%2F
https://serve.mdpi.com/www/my_files/cliiik.php?oaparams=0bannerid=7323zoneid=4cb=a3d47ace53oadest=http%3A%2F%2Fis4si.org%2F
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/sectioneditors/algebraic_geometry_topology
https://www.mdpi.com/journal/mathematics/sectioneditors/algebraic_geometry_topology
https://www.mdpi.com/journal/mathematics/sectioneditors/algebraic_geometry_topology
https://www.mdpi.com/journal/mathematics/sectioneditors/algebraic_geometry_topology
https://www.mdpi.com/journal/mathematics/sectioneditors/algebraic_geometry_topology
https://www.mdpi.com/journal/mathematics/sectioneditors/algebraic_geometry_topology
https://www.mdpi.com/journal/mathematics/sectioneditors/computational_mathematics
https://www.mdpi.com/journal/mathematics/sectioneditors/computational_mathematics
https://www.mdpi.com/journal/mathematics/sectioneditors/computational_mathematics
https://www.mdpi.com/journal/mathematics/sectioneditors/computational_mathematics
https://www.mdpi.com/journal/mathematics/sectioneditors/computational_mathematics
https://www.mdpi.com/journal/mathematics/sectioneditors/computational_mathematics
https://www.scopus.com/sourceid/21100830702
https://www.scopus.com/sourceid/21100830702
https://www.scopus.com/sourceid/21100830702
https://www.scopus.com/sourceid/21100830702
https://www.scopus.com/sourceid/21100830702
https://www.scopus.com/sourceid/21100830702
https://www.scopus.com/sourceid/21100830702
https://www.scopus.com/sourceid/21100830702
https://www.scopus.com/sourceid/21100830702
https://www.scopus.com/sourceid/21100830702
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/journal/mathematics/stats
https://www.mdpi.com/
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#
https://www.mdpi.com/journal/mathematics/editors#

fference and Differential Equations Section (/journal/mathematics/sée e_differential_equations)
MDPINEOOkKS

« Engineering Mathematics Section (/journal/mathematics/sectioneditor; . —
:: (toggle_desktop_layout_cookie) Q =

» Financial Mathematics Section (/journal/mathematics/sectioneditors/fi

« Functional Interpolation Section (/journal/mathematics/sectioneditors

al

3 DIG
Academic
upen ACCcess
= >

« Mathematical Biology Section (/journal/mathematics/sectioneditors/m
« Mathematical Physics Section (/journal/mathematics/sectioneditors/m

+ Mathematics and Computer Science Section (/journal/mathematics/se¢

* Network Science Section (/journal/mathematics/sectioneditors/networ

« Probability and Statistics Section (/journal/mathematics/sectioneditors/proba

Discover our
Please note that the order in which the Editors appear on this page is alphabetical)grdhféllowsshe structure of the editorial board presented on the MDPI website under

information for editors: editorial board responsibilities (Ieditors#Editorial_BoaﬁP_‘N;&"sponsibilities).
ibrary here!

Members

~. Francisco Chiclana *

.ps:lirecognition.webofsciencegroup.com/awards/highly-cited/2020/ ) Website (http://www.tech.dmu.ac.uk/~chiclana/)

Editor-in-Chief

School of Computer Science and Informatics, De Montfort University, The Gateway;itéicester LE1 9BH, UK

Interests: fuzzy decision making; fuzzy preference modeling; decision support systems; consensus; recommender systems; social networks; rationality/consistency; aggregation;
type-2 fuzzy logic; opinion dynamics; trust propagation

* Section: Fuzzy Sets, Systems and Decision Making

W Adolfo Ballester-Bolinches *

te (https:/iIwww.researchgate.net/profile/Adolfo_Ballester-Bolinches)

Section Editor-in-Chief

Departament de Matematiques, Universitat de Valéncia, Dr. Moliner, 50, 46100 Burjassot, Valéncia, Spain

Interests: abstract group theory; finite groups; infinite groups; braces; Yang-Baxter equation; automata theory; formal language theory

* Section: Algebra, Geometry and Topology

Michel Chipot *
| e (http://user.math.uzh.ch/chipot/)
Section Editor-in-Chief
Institut fir Mathematik, Angewandte Mathematik, Winterthurerstrasse 190, CH-8057 Zirich, Switzerland
Interests: variational inequalities; nonlinear problems; elliptic equations and systems; parabolic equations; calculus of variations; applications; numerical analysis
* Section: Dynamical Systems

Manuel De Leén *

e (http://shorturl.at/IrKTX)

Secuon Editor-in-Chief

Instituto de Ciencias Matematicas (CSIC-UAM-UC3M-UCM), Calle Nicolas Cabrera, 13-15, Campus Cantoblanco, UAM, 28049 Madrid, Spain
Interests: differential geometry; geometric mechanics; mathematical physics

* Section: Mathematical Physics

Antonio Di Crescenzo *
e (https://docenti.unisa.it/005305/home)
Section Editor-in-Chief
Department of Mathematics, University of Salerno, 1-84100 Salerno, Italy
Interests: stochastic processes; applied probability; probability theory; stochastic models
* Section: Probability and Statistics

_~. Massimiliano Ferrara *

e (https://www.unirc.it/documentazione/curriculum/curriculum787.pdf)

Section Editor-in-Chief

1. Department of Law Economics and Human Sciences, University “Mediterranea” of Reggio Calabria, 89124 Reggio Calabria, Italy

2. The Invernizzi Centre for Research in Innovation, Organization, Strategy and Entrepreneurship (ICRIOS), Bocconi University, Via Sarfatti, 25, 20136 Milano, Italy
Interests: mathematical economics; dynamical systems; game theory; epidemics modeling

* Section: Financial Mathematics

Section Editor-in-Chief

Institute for Production Technology and Systems (IPTS), Leuphana Universitat Lineburg, 21335 Liineburg, Germany

Interests: control systems; mechatronics; actuators; engines control; signal processing; wavelets; Kalman filter; optimal energy control
* Section: Engineering Mathematics. Associate Editor

F *. Marjan Mernik *
ps://recognition.webofsciencegroup.com/awards/highly-cited/2020/ ) Website (https://lpm.feri.um.si/en/members/mernik/)
Section Editor-in-Chief
Faculty of Electrical Engineering and Computer Science, University of Maribor, Koroska cesta 46, 2000 Maribor, Slovenia
Interests: concepts and implementation of programming languages; formal language definition, attribute grammars; compiler generators; domain specific languages; grammar-
based systems; grammatical inference; meta-heuristics, single and multi-objective optimization
* Section: Mathematics and Computer Science
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PL. Daniele Mortari *
e (http://mortari.tamu.edul/)
Section Editor-in-Chief % 2 (itoggle_desktop_layout_cookie) O =
Department of Aerospace Engineering, Texas A&M University, 3141 TAMU, College Station, TX 77843-3141, USA
Interests: attitude and position determination systems; satellite constellations design; sensor data processing; algorithms and linear algebra
* Section: Functional Interpolation

Matjaz Perc *
o s:/Irecognition.webofsciencegroup.com/awards/highly-cited/2020/ ) Website (http://www.matjazperc.com/)
Section Editor-in-Chief
Faculty of Natural Sciences and Mathematics, University of Maribor, Koroska Cesta 160, 2000 Maribor, Slovenia
Interests: statistical physics; cooperation; complex systems; evolutionary game theory; network science
* Section: Network Science

i
- Sergei Petrovskii *

Section Editor-in-Chief

Department of Mathematics, University of Leicester, University Road Leicester, Leicester LE1 7RH, UK
Interests: mathematical ecology; theoretical ecology; biological invasions; spatial ecology; movement ecology
* Section: Mathematical Biology

F . Juan Ramén Torregrosa Sanchez *
te (http://damres.webs.upv.es)
Section Editor-in-Chief
Institute for Multidisciplinary Mathematics, Universitat Politécnica de Valéncia, 46022 Valéncia, Spain
Interests: iterative processes; matrix analysis; numerical analysis
* Section: Computational and Applied Mathematics

~. Tadashi Dohi

te (http://seeds.office.hiroshima-u.ac.jp/profile/en.4f7bb9c13738bd7f520e17560c007669.html)

Associate Editor

Graduate School of Engineering, Hiroshima University, Hiroshima, Japan

Interests: dependable computing; software reliability; performance evaluation; reliability analysis; operations research; maintenance model; stochastic model

Dr. Yang-Hui He

psite (https://en.wikipedia.org/wiki/Yang-Hui_He)

Associate Editor

1. London Institute for Mathematical Sciences, Royal Institution, 21 Albemarle St., London W1S 4BS, UK

2. Merton College, University of Oxford, Oxford OX1 4JD, UK

Interests: Al-assisted mathematics; mathematical physics; string theory; algebraic geometry; number theory

r rka Stamova
te (https://sciences.utsa.edu/faculty/profiles/stamova-ivanka.html)
Associate Editor
Department of Mathematics, University of Texas at San Antonio, San Antonio, TX 78249, USA
Interests: nonlinear analysis; mathematical modeling; fractional order systems

F -. Theodore E. Simos

Advisory Board Member

1. Laboratory of Applied Mathematics for Solving Interdisciplinary Problems of Energy Production, Ulyanovsk State Technical University, Severny Venetz Street 32, 432027
Ulyanovsk, Russia

2. Digital Industry REC, South Ural State University, 76, Lenin Avenue, 454080 Chelyabinsk, Russia

3. Section of Mathematics, Department of Civil Engineering, Democritus University of Thrace, 67100 Xanthi, Greece

Interests: numerical analysis; scientific computing; applied numerical analysis; computational chemistry; computational material sciences; computational physics; parallel
algorithm and expert systems

AdviSory Board Member
Department of Mathematics and Department of Physics, University of Maryland, College Park, MD 20742, USA
Interests: chaos theory; genome research; population dynamics; nonlinear dynamics

F =. Ravi P. Agarwal
.ps:lirecognition.webofsciencegroup.com/awards/highly-cited/2020/ ) Website1 (https://www.scirp.org/Journal/detailedinforofeditorialboard.aspx?
personid=8574) Website2 (https://cikd.ca/former_associations/ravi-p-agarwal/)
Editorial Board Member
Department of Mathematics, Texas A and M University-Kingsville, Kingsville, TX 78363, USA
Interests: boundary value problems; nonlinear analysis; differential and difference equations; fixed point theory; general inequalities

I'Jb -:‘.‘;. Pietro Aiena
e (https://www.researchgate.net/profile/Pietro-Aiena)
Editorial Board Member
Dipartimento d’Ingegneria, Universita di Palermo, Viale delle Scienze, 90128 Palermo, Italy

Interests: functional analysis; operator theory; spectral theory
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Bedreddine Ainseba
e (https://www.math.u-bordeaux.fr/imb/fiche-personnelle?uid=bainse100p&lang=fr)

Editorial Board Member % 2 (itoggle_desktop_layout_cookie) O =
Institut de Mathématiques de Bordeaux (IMB) UMR CNRS 5251, Université de Bordeaux, 351 Cours de la Libération, 33405 Talence, France
Interests: population dynamics; age structured models; control theory

F {24 - Javier Alcaraz
) te (http://cio.edu.umh.es/en/investigadores/javier-alcaraz/)
Editorial Board Member

Department of Statistics, Mathematics and Informatics, Miguel Hernandez University, 03202 Elche, Alicante, Spain
Interests: operations research; mathematical programming; data envelopment analysis (DEA); location; scheduling; algorithms; metaheuristics; rankings

#-. Moldoveanu Alin
_te1 (https://3d.pub.ro/team.html) Website2 (https://scholar.google.ro/citations?user=KOwW4SGAAAAAJ)
Editorial Board Member
Faculty of Automatic Control and Computers, University Politehnica of Bucharest, 060042 Bucharest, Romania
Interests: VR; AR; MR,; assistive systems; eHealth; eCulture; eLearning; software engineering

E Ir!m'al Board Member
School of Mathematics and Statistics, The University of Sydney, Sydney, NSW 2006, Australia
Interests: finance; investments; financial econometrics; financial economics; time-series

Editorial Board Member
Department of Mathematical Sciences, University of Memphis, Memphis, TN 38152, USA
Interests: computational analysis; approximation theory; probability; theory of moments

loannis Antoniou

e (http://users.auth.gr/~iantonio/lAEnglish.html)
Editorial Board Member
Department of Statistics and Operational Research, Faculty of Sciences, School of Mathematics, Aristotle University of Thessaloniki, 54124 Thessaloniki, Greece
Interests: complex systems; networks; statistical mechanics; dynamical systems; chaos

F “. Juan Aparicio
J te (https://orcid.org/0000-0002-0867-0004)
Editorial Board Member

Center of Operations Research, Miguel Hernandez University, 03202 Elche, Alicante, Spain
Interests: efficiency; productivity; data envelopment analysis

‘- Mar Arenas-Parra

e (https://lecono.uniovi.es/infoacademical/profesorado/-/asset_publisher/I2wl/content/arenas-parra-maria-del-mar?
redirect=%2Finfoacademica%2Fprofesorado)

Editorial Board Member

Department of Quantitative Economics, University of Oviedo, Avda. Cristo, s/n. 33006 Oviedo, Spain

Interests: fuzzy decision making; fuzzy sets; multicriteria decision-making; fuzzy multi-criteria programming; possibilistic multi-criteria programming; economic-business
applications

loannis K. Argyros

e _(https://www.cameron.edu/computing-and-mathematical-sciences/faculty-staff)

Eaildrial Board Member

Department of Mathematical Sciences, Cameron University, Lawton, OK 73505, USA

Interests: numerical analysis; numerical functional analysis; iterative methods for solving equations and systems of equations

ia Atanassova

e (http://biomed.bas.bg/en/vassia-atanassoval)

Editorial Board Member

Associate Professor, Institute of Biophysics and Biomedical Engineering, Bulgarian Academy of Sciences, Sofia, Bulgaria
Interests: intuitionistic fuzzy sets; intercriteria analysis; decision making under uncertainty

F ~. Francesco Aymerich
te (https://people.unica.it/francescoaymerich/)
Editorial Board Member
Department of Mechanical, Chemical and Materials Engineering, University of Cagliari, 09123 Cagliari, Italy
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Depth-Optimized Quantum Circuits for ASCON: AEAD and HASH (/2227-7390/12/9/1337)

by Yujin Oh, Kyungbae Jang, Anubhab Baksi and Hwajeong Seo

Mathematics 2024, 12(9), 1337; https://doi.org/10.3390/math12091337 (registering DOI) - 27 Apr 2024

Abstract Quantum computing advancements pose security challenges for cryptography. Specifically, Grover’s search algorithm affects the reduction in the search complexity
of symmetric-key encryption and hash functions. Recent efforts have been made to estimate the complexity of Grover’s search and evaluate post-quantum security. In this [...]

Read more.
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by Hugo Nuinez Delafuente , César A. Astudillo and David Diaz

Mathematics 2024, 12(9), 1336; https://doi.org/10.3390/math12091336 (registering DOI) - 27 Apr 2024

Abstract Stock market manipulation, defined as any attempt to artificially influence stock prices, poses significant challenges by causing financial losses and eroding investor
trust. The prevalent reliance on supervised learning models for detecting such manipulations, while showing promise, faces notable hurdles due to the [...] Read more.

(This article belongs to the Special Issue Machine Learning and Finance (_/journal/mathematics/special_issues/9VEED7XUF6 ))

Open Access  Atrticle 24 pages, 358 KiB _(/2227-7390/12/9/1335/pdf?version=1714222682)

by Alexandru Tudorache and Rodica Luca

Mathematics 2024, 12(9), 1335; https://doi.org/10.3390/math12091335 (registering DOI) - 27 Apr 2024

Viewed by 41

Abstract We are investigating the existence of solutions to a system of two fractional q-difference equations containing fractional g-integral terms, subject to multi-point
boundary conditions that encompass q-derivatives and fractional q-derivatives of different orders. In our main results, we rely [...] Read more.

(This article belongs to the Special Issue Advances in Differential and Difference Equations and Their Applications (/journal/mathematics/special_issues/

8597U1432T))
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Green Measures for a Class of Non-Markov Processes (/2227-7390/12/9/1334)

by Herry P. Suryawan and José L. da Silva

Mathematics 2024, 12(9), 1334; https://doi.org/10.3390/math12091334 (registering DOI) - 27 Apr 2024

Viewed by 111

Abstract In this paper, we investigate the Green measure for a class of non-Gaussian processes in R?. These measures are associated with the family of generalized grey
Brownian motions Bg,, 0 < 8 < 1, [...] Read more.

(This article belongs to the Special Issue New Advances in Applied Probability and Stochastic Processes ( /journal/mathematics/special_issues/O8TQ241A7J ))

Open Access  Atrticle 10 pages, 402 KB _(/2227-7390/12/9/1333/pdf?version=1714211156)
H-Integrable Functions and Weak Convergence of Probability Measures in Complete Paranormed Spaces (/2227-7390/12/9/1333)

by Renying Zeng

Mathematics 2024, 12(9), 1333; https://doi.org/10.3390/math12091333 (registering DOI) - 27 Apr 2024

Viewed by 90

Abstract Abstract: This paper works with functions defined in metric spaces and takes values in complete paranormed vector spaces or in Banach spaces, and proves some
necessary and sufficient conditions for weak convergence of probability measures [...] Full article (/2227-7390/12/9/1333)

(This article belongs to the Special Issue Functional Analysis and Mathematical Optimization ( /journal/mathematics/special_issues/2W4N957108 ))

Open Access Atrticle 15 pages, 1335 KB _(/2227-7390/12/9/1332/pdf?version=1714207451)

by Yijie Lin, Jui-Chuan Liu, Ching-Chun Chang and Chin-Chen Chang

Mathematics 2024, 12(9), 1332; https://doi.org/10.3390/math12091332 (registering DOI) - 27 Apr 2024

Viewed by 98

Abstract In recent decades, information security has become increasingly valued, including many aspects of privacy protection, copyright protection, and digital forensics.
Therefore, many data hiding schemes have been proposed and applied to various carriers such as text, images, audio, and videos. Vector Quantization (VQ) [...] Read more.
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Open Access  Atrticle 14 pages, 8767 KiB (/2227-7390/12/9/1331/pdf?version=1714206582)

Enhanced YOLOX with United Attention Head for Road Detetion When Driving_(/2227-7390/12/9/1331)

by Yuhuan Wu and Yonghong Wu

Mathematics 2024, 12(9), 1331; https://doi.org/10.3390/math12091331 (registering DOI) - 27 Apr 2024

Viewed by 141

Abstract Object detection plays a crucial role in autonomous driving assistance systems. It requires high accuracy for prediction, a small size for deployment on mobile
devices, and real-time inference speed to ensure safety. In this paper, we present a compact and efficient algorithm called [...] Read more.
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Viewed by 217

Abstract Cancer, with its complexity and numerous origins, continues to provide a huge challenge in medical research. Anticancer peptides are a potential treatment option,
but identifying and synthesizing them on a large scale requires accurate prediction algorithms. This study presents an intuitive classification strategy, [...] Read more.

(This article belongs to the Special Issue Artificial Intelligence for Biomedical Applications ( /journal/mathematics/special_issues/88EX01TH8V ))
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by Natanael Karjanto and Peter Sadhani

Mathematics 2024, 12(9), 1329; https://doi.org/10.3390/math12091329 (registering DOI) - 26 Apr 2024

Viewed by 167

Abstract The Sturm-Liouville boundary value problem (SLBVP) stands as a fundamental cornerstone in the realm of mathematical analysis and physical modeling. Also
known as the Sturm-Liouville problem (SLP), this paper explores the intricacies of this classical problem, particularly the relationship between its canonical and [...] Read

more.
(This article belongs to the Special Issue Differential Equations with Boundary Value Problems: Theory and Applications (/journal/mathematics/special_issues/
differential_equations_boundary_value_problems ))
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Viewed by 140

Abstract List intersection plays a pivotal role in various domains such as search engines, database systems, and social networks. Efficient indexes and query strategies can
significantly enhance the efficiency of list intersection. Existing inverted index-based algorithms fail to utilize the length information of documents [...] Read more.

(This article belongs to the Special Issue Advances of Computer Algorithms and Data Structures (/journal/mathematics/special_issues/369W673302 ))
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Fast Eigenvalue Decomposition of Arrowhead and Diagonal-Plus-Rank-k Matrices of Quaternions (/2227-7390/12/9/1327)
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Viewed by 180

Abstract Quaternions are a non-commutative associative number system that extends complex numbers, first described by Hamilton in 1843. We present algorithms for
solving the eigenvalue problem for arrowhead and DPRk (diagonal-plus-rank-k) matrices of quaternions. The algorithms use the Rayleigh Quotient Iteration with [...] Read
more.

(This article belongs to the Section Computational and Applied Mathematics (/journal/mathematics/sections/computational_mathematics))
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A Three-Dimensional Velocity Field Related to a Generalized Third-Grade Fluid Model (/2227-7390/12/9/1326)
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Viewed by 221

Abstract In this work, we propose a new three-dimensional constitutive equation related to a third-grade fluid. This proposal is based on experimental work for which the
viscosity term and the terms related to viscoelasticity may depend on the shear rate, in accordance with a [...] Read more.

(This article belongs to the Section Mathematical Physics (/journal/mathematics/sections/mathematical_physics))
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Initial Coefficient Bounds Analysis for Novel Subclasses of Bi-Univalent Functions Linked with Lucas-Balancing Polynomials (/2227-7390/12/9/1325)

by Sondekola Rudra Swamy, Daniel Breaz, Kala Venugopal, Mamatha Paduvalapattana Kempegowda, Luminita-loana Cotirla and Eleonora Rapeanu

Mathematics 2024, 12(9), 1325; https://doi.org/10.3390/math12091325 (https://doi.org/10.3390/math12091325) - 26 Apr 2024

Viewed by 157

Abstract We investigate some subclasses of regular and bi-univalent functions in the open unit disk that are associated with Lucas-Balancing polynomials in this work. For
functions that belong to these subclasses, we obtain upper bounds on their initial coefficients. The Fekete—Szegd problem is also [...] Read more.
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Abstract In practical applications, the temporal completeness of knowledge graphs is of great importance. However, previous studies have mostly focused on static
knowledge graphs, generally neglecting the dynamic evolutionary properties of facts. Moreover, the unpredictable and limited availability of temporal knowledge graphs,
together with [...] Read more.
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Abstract In this work, we characterize the boundedness of t-generalized composition operators from F(p, g, s) spaces to iterated weighted-type Banach space. We also
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Abstract In practice, disturbances, including model uncertainties and unknown external disturbances, are always widely present and have a significant impact on the
cooperative control performance of a networked multi-agent system. In this work, the distributed consensus tracking control problem for a class of multi-agent [...] Read more.
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A Novel Method for Predicting the Behavior of a Sucker Rod Pumping_Unit Based on the Polished Rod Velocity (/2227-7390/12/9/1318)

by Jiaojian Yin and Hongzhang Ma

Mathematics 2024, 12(9), 1318; https://doi.org/10.3390/math12091318 (https://doi.org/10.3390/math12091318) - 25 Apr 2024

Viewed by 281

Abstract Fault dynamometer cards are the basis of the diagnosis technique for sucker rod pumping systems. Predicting fault cards with a pumping condition model is an
economical and effective method. The usual model is described by a mixed function of the pump displacement and [...] Read more.
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Mathematics 2024, 12(9), 1317; https://doi.org/10.3390/math12091317 (https://doi.org/10.3390/math12091317) - 25 Apr 2024

Viewed by 206

Abstract In this study, we examine the wave equation with a nontrivial boundary condition. The main target of this study is to prove the local-in-time existence and the blow-up
in finite time of the energy solution. Through the construction of an auxiliary function and [...] Read more.

(This article belongs to the Special Issue Advances in Differential and Difference Equations and Their Applications (/journal/mathematics/special_issues/
8597U1432T ))
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Meshless Generalized Finite Difference Method Based on Nonlocal Differential Operators for Numerical Simulation of Elastostatics (/2227-7390/12/9/1316)

by Yeying Zhou, Chunguang Li, Xinshan Zhuang and Zhifen Wang

Mathematics 2024, 12(9), 1316; https://doi.org/10.3390/math12091316 (https://doi.org/10.3390/math12091316) - 25 Apr 2024

Viewed by 200

Abstract This study proposes an innovative meshless approach that merges the peridynamic differential operator (PDDO) with the generalized finite difference method
(GFDM). Based on the PDDO theory, this method introduces a new nonlocal differential operator that aims to reduce the pre-assumption required for the [...] Read more.
(This article belongs to the Special Issue Recent Advances in Numerical Methods for Scientific and Engineering Applications, 2nd Edition ( /journal/mathematics/
special_issues/Numer_Methods_Sci_Eng_Appl ))
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Efficient Large-Scale loT Botnet Detection through GraphSAINT-Based Subgraph Sampling and Graph Isomorphism Network (/2227-7390/12/9/1315)
by Lihua Yin, Weizhe Chen, Xi Luo and Hongyu Yang

Mathematics 2024, 12(9), 1315; https://doi.org/10.3390/math12091315 (https://doi.org/10.3390/math12091315) - 25 Apr 2024

Viewed by 232

Abstract In recent years, with the rapid development of the Internet of Things, large-scale botnet attacks have occurred frequently and have become an important challenge
to network security. As artificial intelligence technology continues to evolve, intelligent detection solutions for botnets are constantly emerging. Although [...] Read more.
(This article belongs to the Special Issue Advanced Research on Information System Security and Privacy (/journal/mathematics/special_issues/93YQ7N975L ))
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Mathematics 2024, 12(9), 1314; https://doi.org/10.3390/math12091314 (https://doi.org/10.3390/math12091314) - 25 Apr 2024

Viewed by 199

Abstract With the rapid increase in smart grid users and the increasing cost of user data transmission, proposing an encryption method that does not increase the
construction cost while increasing the user ceiling has become the focus of many scholars. At the same time, [...] Read more.

(This article belongs to the Topic Recent Advances in Security, Privacy, and Trust (/topics/ELY82W061L))

Open Access Atrticle 29 pages, 3780 KiB _(/2227-7390/12/9/1313/pdf?version=1714055682)

Enhancing_Surveillance Vision with Multi-Layer Deep Learning Representation (/2227-7390/12/9/1313)

by Dong-Min Son and Sung-Hak Lee
Mathematics 2024, 12(9), 1313; https://doi.org/10.3390/math12091313 (https://doi.org/10.3390/math12091313) - 25 Apr 2024
Viewed by 155

Abstract This paper aimed to develop a method for generating sand—dust removal and dehazed images utilizing CycleGAN, facilitating object identification on roads under
adverse weather conditions such as heavy dust or haze, which severely impair visibility. Initially, the study addressed the scarcity of paired [...] Read more.

(This article belongs to the Special Issue New Advances and Applications in Image Processing and Computer Vision (/journal/mathematics/special_issues/
E737IH6LF9 ))
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by Jun Hua Ong, Abdullah Aamir Hayat, Braulio Felix Gomez, Mohan Rajesh Elara and Kristin Lee Wood
Mathematics 2024, 12(9), 1312; https://doi.org/10.3390/math12091312 (https://doi.org/10.3390/math12091312) - 25 Apr 2024
Viewed by 168

Abstract This paper presents a comprehensive study on fall recognition and forecasting for reconfigurable stair-accessing robots by leveraging deep learning techniques. The
proposed framework integrates machine learning algorithms and recurrent neural networks (RNNs), specifically Long Short-Term Memory (LSTM) and Bidirectional LSTM
(BiLSTM), for fall [...] Read more.

Open Access Atrticle 19 pages, 342KiB _(/2227-7390/12/9/1311/pdf?version=1714053684)

by Jeevaraj Selvaraj and Melfi Alrasheedi
Mathematics 2024, 12(9), 1311; https://doi.org/10.3390/math12091311 (https://doi.org/10.3390/math12091311) - 25 Apr 2024
Viewed by 143

Abstract Similarity measures on trapezoidal-valued intuitionistic fuzzy numbers (TrVIFNs) are functions that measure the closeness between two TrVIFNs, which has a lot of
applications in the area of pattern recognition, clustering, decision-making, etc. Researchers around the world are proposing various similarity measures on the [...] Read
more.

(This article belongs to the Special Issue Various Generalizations of Fuzzy Sets and Their Applications in Engineering_ and Management ( /journal/mathematics/
special_issues/Gen_Fuzzy_Sets ))
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Abstract The advancement of an intelligent automobile sound switching system has the potential to elevate the market standing of aut;&%@%%?%a%&lo\ =
prerequisite being the selection of automobile sounds based on the driver’s subjective perception. The subjective responses of diverse individuals to [...] Read more.
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Abstract Feynman diagrams represent one of the most powerful and fascinating tools developed in theoretical physics in the last century. Introduced within the framework of
quantum electrodynamics as a suitable method for computing the amplitude of a physical process, they rapidly became a fundamental [...] Read more.
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Abstract The early and accurate detection of Distributed Denial of Service (DDoS) attacks is a fundamental area of research to safeguard the integrity and functionality of
organizations’ digital ecosystems. Despite the growing importance of neural networks in recent years, the use of classical techniques [...] Read more.
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Abstract Skewness and bimodality properties are frequently observed when analyzing environmental data such as wind speeds, precipitation levels, and ambient
temperatures. As an alternative to modeling data exhibiting these properties, we propose a flexible extension of the skew-logistic distribution. The proposal corresponds to a
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Abstract Supersonic flow over a half-angle wedge (6 = 15°) with an upstream Mach number of 2.0 was investigated using 2D Euler equations where sea level conditions were
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Abstract White light cystoscopy is the gold standard for the diagnosis of bladder cancer. Automatic and accurate tumor detection is essential to improve the surgical resection
of bladder cancer and reduce tumor recurrence. At present, Transformer-based medical image segmentation algorithms face challenges in restoring [...] Read more.
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Abstract \We consider a nonlinear Dirichlet problem driven by the (p(z), 9)-Laplacian and with a logistic reaction of the equidiffusive type. Under a nonlinearity condition on a
quotient map, we show existence and uniqueness of positive solutions [...] Read more.

(This article belongs to the Special Issue Problems and Methods in Nonlinear Analysis ( /journal/mathematics/special_issues/KOIXM3KOT6 ))

Open Access Atrticle 16 pages, 325 KiB _(/2227-7390/12/9/1279/pdf?version=1713939186)

Statistical Solitonic Impact on Submanifolds of Kenmotsu Statistical Manifolds (/2227-7390/12/9/1279)

by Abdullah Ali H. Ahmadini, Mohd. Danish Siddigi and Aliya Naaz Siddiqui

Mathematics 2024, 12(9), 1279; https://doi.org/10.3390/math12091279 (https://doi.org/10.3390/math12091279) - 24 Apr 2024

Viewed by 220

Abstract In this article, we delve into the study of statistical solitons on submanifolds of Kenmotsu statistical manifolds, introducing the presence of concircular vector fields.
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Abstract The conventional approach of the local convergence analysis of an iterative method on R™, with m a natural number, depends on Taylor series expansion. This
technique often requires the calculation of high-order derivatives. However, those derivatives may not be part of [...] Read more.
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Abstract Currently, various light-emitting diode (LED) lighting systems are being developed because LEDs are one of the most used lighting sources for work environments,
buildings, homes, and public roads in terms of some of their applications. Similarly, they have low energy consumption, quick responses, [...] Read more.
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Abstract In this paper, the fixed-time and preassigned-time synchronization issues of fully quaternion-valued fuzzy memristive neural networks are studied based on the
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Abstract: In this paper, we investigate the Green measure for a class of non-Gaussian processes in R4,
These measures are associated with the family of generalized grey Brownian motions B a0 <P<1,
0 < a < 2. This family includes both fractional Brownian motion, Brownian motion, and other
non-Gaussian processes. We show that the perpetual integral exists with probability 1 for da > 2 and
1 < « < 2. The Green measure then generalizes those measures of all these classes.

Keywords: fractional Brownian motion; generalized grey Brownian motion; green measure; subordination

MSC: 60G22; 65N80; 47A30

1. Introduction

In recent years, there has been a significant amount of research devoted to fractional
dynamics related to fractional Brownian motion and related processes. These processes
lack both the Markov and semimartingale properties from a mathematical standpoint.
As a result, many traditional approaches in stochastic analysis do not apply, making their
analysis more challenging. These processes are capable of modeling systems that exhibit
long-range self-interaction and memory effects.

In 1992, Schneider introduced the grey Brownian motion [1], a class of non-Gaussian
processes, to solve the time-fractional diffusion equation with a Caputo-Djrbashian deriva-
tive of fractional order. During the 1990s, Mainardi and their co-authors conducted a
systematic investigation into fractional differential equations; see [2] and the references
therein. They introduced the notion of generalized grey Brownian motion (ggBm for
short), and the corresponding time-fractional differential equations governing its densities.
This family of processes is denoted by By, with parameters0 < f < land 0 < a < 2.
If B # 1, the process B B 1S non-Gaussian with stationary increments and « /2-self-similar;
see Section 2 for details. The process Bg, admits different representations (cf. (12) and
(13) below) in terms of other known processes, which are useful for simulation and to
derive other properties. In a recent work, Grothaus et al. [3] elaborated an infinite dimen-
sional analysis for (non-Gaussian) measures of the Mittag-Leffler type. They used ggBm to
solve the time-fractional heat equation, extending the fractional Feynman-Kac formula of
Schneider [1].

The goal of this paper (see Theorem 1 and Corollary 1 below) is to prove the existence
of the Green measure for the class of non-Gaussian processes ggBm in R?. This result will
extend the results of Kondratiev et al. [4]. More precisely, for a Borel function f : R — R,
the potential of f (see [5,6] for details) is defined as

Vo f,x) = /OOOIE[f(x—l—Bﬁ,a(t))] dt, xeR% 1)
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We would like to investigate the class of functions f for which the potential of f has
the representation

Vﬁ,zx(f/x) = Rdf(]/)gﬁ,rx(xr d]/)/ )

where G(x,-) := Gg(x, ) is a Radon measure on R¥ called the Green measure correspond-
ing to the ggBm Bg ,; see Definition 2 below. If Bg, admits a generator Lg,, then the
potential V(x, f) can be obtained from the equation

—LV =f.

The Green measure can be seen as the fundamental solution for the generator Lg , of the
process Bg . First, we establish the existence of the perpetual integral (cf. Theorem 1):

| re Bpa(t a ®

with probability one. This leads to an explicit representation of the Green measure for
ggBm, namely (cf. Corollary 1)

D
gﬁra(x,dy) = mdy’ dae >2, 1<a<2,

where D is a constant that depends on 8, «, and the dimension d; see (17) for the explicit
expression. Note that as da > 2and 1 < a < 2, the Green measure Gg . (¥, ) exists for
d > 2,sinced > 2/a € [1,2). The Brownian case (x = 1) is covered only for d > 3. We
emphasize that the existence of the Green measure for a given process X is not always
guaranteed. In addition, finding a proper space of functions f : RY — R that guarantees
the existence of (1) is crucial. As an example, the d-dimensional Bm starting at x € R has
a density given by p;(x,y) = (27tt) "2 exp ( — |x —y[>/(2t)), y € R% Tt is not difficult
to see that fooo pi(x,y) dt does not exist for d = 1,2. Hence, the Green measure of Bm for
d = 1,2 does not exist. On the other hand, for d > 3, the Green measure of Bm on R exists
and is given by G(x,dy) = C(d)|x — y|>~¢ dy, where C(d) is a constant depending on the
dimension d; see [4] and the references therein for more details. In a two-dimensional
space, the Green measure of ggBm is determined by the parameter « that is related to the
roughness of the path. The Green measure of ggBm for d = 1 requires further analysis (for
Bm, see [7], Ch. 4), which we will postpone for a future paper.

This paper is organized as follows. In Section 2, we recall the definition and main
properties of ggBm that will be needed later. In Section 3, we show the existence of the
perpetual integral with probability one, which leads to the explicit formula for the Green
measure for ggBm. In Section 4, we discuss the obtained results, connect them with other
topics, and draw conclusions.

2. Generalized Grey Brownian Motion

We recall the class of non-Gaussian processes, called generalized grey Brownian mo-
tion, which we study below. This class of processes was first introduced by Schneider [8,9],
and was generalized by Mura et al. (see [10,11]) as a stochastic model for slow /fast anoma-
lous diffusion described by the time-fractional diffusion equation.

2.1. Definition and Properties
For 0 < B <1, the (entire) Mittag-Leffler function Ep is defined by the Taylor series

%) g
Eg(z) == HZ:OW, zeC, 4)
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where .
I(z) = / #le7tdt, z€C, Re(z) >0
0

is the Euler gamma function.
The M-Wright function is a special case of the class of Wright functions W, ,,, A > —1,
u € C,via

- IR - (=2)"
Mp(2) = Wopr-p(=2) = EO nT(—pn+1—B)
The special choice = 1/2 yields the Gaussian density on [0, c0):
1 2
My, (z) = \/Eexp<—z4). (5)

The Mittag-Leffler function E B is the Laplace transform of the M-Wright function, that is,

Eg(—s) = /Ooo e *"Mg(t)dT. (6)

The generalized moments of the density Mg of order § > —1 are finite and are given
(see [10]) by
o T(6+1)
Mg (1) dT = 0. 7
/0 AT = F g5y @
Definition 1. Let 0 < f < 1and 0 < a < 2 be given. A d-dimensional continuous stochastic
process Bg o = {Bg(t), t > 0}, starting at 0 € R? and defined on a complete probability space
(Q, F,P),isa ggBm in RY (see [11] for d = 1) if the following is satisfied:
1. P(Bgq(0) =0) =1, that is, B, starts at zero P-almost surely (P-a.s.).
2. Any collection {Bﬁ,a(tl),...,Bg,,x(tn)} with0 <t < tp < --- < t; < oo has a char-
acteristic function given, for any 0 = (601,...,0,) € (RO" with 6, = (6x1,...0k4),
k=1,...,n by

E

k=1 =1

n d
exp (i Y (6k, Bﬁ,a(tk))Rd>‘| =Ep l—; Y (6., ’sze.,j)R"] / 8)

where E denotes the expectation with regard to P and
n
Ya = Yan = (ti + t?c - |tk - t]"a)k/]':y

3. The joint probability density function of (Bga(t1), ..., Bga(ta)) is equal to

nd

27T 2 o0 nd _ 1 yd vl Non

op(6:70) = (c(letfg )d/Z/O v F e MmO 0w () g )
o

The following are the most important key properties of ggBm:

(P1). For each t > 0, the moments of any order of Bg,(t) are given by

{EUBﬁ,a(t)P"“] —0,

E[BaaOP] = prigm ™"
(P2). The covariance function has the form

E[(Bga(t), Bpals))] = 21,<;+1)(t“ LS o), ts>0. (10)
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(P3). For each t,s > 0, the characteristic function of the increments is
i(k By o (t)—Bp.a(s)) |k|2 d
E[e 7PB 228 ] = E‘B |t | , k e R%. (11)

(P4). The process Bg , is non-Gaussian and a /2-self-similar with stationary increments.

(P5). The ggBm is not a semimartingale. Furthermore, B, g cannot be of finite variation in
[0,1] and, by the scaling and stationarity of the increment, on any interval in R*.

(P5). For n = 1, the density p/g(x, f),x € R?, + > 0 is the fundamental solution of the
following fractional differential equation (see [12]):

2
D0p(x,1) = Aspp(x,t),

where Ay is the d-dimensional Laplacian in x and Dfﬁ is the Caputo-Dzherbashian
fractional derivative; see [13] for the definition and properties.

2.2. Representations of Generalized Grey Brownian Motion

The ggBm admits different representations in terms of well-known processes. It
follows from (8) that ggBm has an elliptical distribution; see Section 3 in [3]. On the other
hand, ggBm is also given as a product (see [10] for d = 1) of two processes, as follows:

{Bpalt), t 2 0} £ {{/YsBY2(t), t > 0} (12)

Here, £ means equality in law, the non-negative random variable Y4 has density Mg, and
B*/2 is a d-dimensional fBm with Hurst parameter & /2 and is independent of Y.
We give another representation of ggBm By , as a subordination of fBm (see Section 2.14
n [14] for d = 1) which is used below. For completeness, we give a short proof.
Proposition 1. The ggBm has the following representation:
{Bpalt), t >0} £ {B2(tv}/%), £ > 0} (13)

Proof. We must show that both representations (12) and (13) have the same finite-dimensional
distribution. For every 6 = (61,...,6,) € (R%)", we have

/]E
0
/E

0 -

E |exp (i Y (6 Yé/zB“/z(tk))>] .

k=1

E exp< i(e)k B*/2(t Yé“‘)))]

exp (i i (6x, B“/z(fkyl/a))> ] Mg(y) dy

k=1

exp( f 1/23&/2 ))>‘|M/5(]/) dy

In the second equality, we use the a/2-self-similarity of fBm. This completes the proof. [

3. The Green Measure for Generalized Grey Brownian Motion

In this section, we show the existence of the Green measure for ggBm; see (1) and
(2). Let us begin by discussing the existence of the Green measure for a general stochastic
process X.

Let X = {X(t), t > 0} be a stochastic process in R? starting from x € R%. If X(t),
t > 0, has a probability distribution p X(#) (x,-), then Equation (1) becomes

Ve ) = [ [ ) exe(xdy) de (14)
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Then, applying the Fubini theorem, the Green measure Gx(x, -) of X is given by

Gx(x,dy) = | px(o (v dy) dt

assuming the existence of Gx(x, -) as a Radon measure on R?. That is, for every bounded
Borel set B € B,(R?) we have

Gx(x,B) = /0 ox () (%, B) dt < .

If the probability distribution px ;) (x, ) is also absolutely continuous with respect to the
Lebesgue measure, say px ;) (¥, dy) = pt(x,y) dy, then the function

ex(x,v) ::/O pe(x,y)dt, Vye RY, (15)

is called the Green function of the stochastic process X. Moreover, the Green measure in
this case is given by Gx (x,dy) = gx(x,y) dy.
This leads us to the following definition of the Green measure of a stochastic process X.

Definition 2. Let X = {X(t), t > 0} be a stochastic process on R? starting from x € R and
px(t) (%, ) be the probability distribution of X(t), t > 0. The Green measure of X is defined as a

Radon measure on R by

_ /O px((x,B)dt, B By(RY),

or

[ FWGx(xay) = [ F) [~ pxio () dt, £ € Cof®?)

whenever these integrals exist.

In other words, Gx(x, B) is the expected length of time the process remains in B.

To state the main theorem that establishes the existence of the Green measure for
ggBm, first, we introduce a proper Banach space of functions f : R — R such that the
perpetual integral (3) is finite P-a.s. Without a loss of generality, we can assume that f > 0
above. We define the space CL(R?), of continuous real valued, on R? by

CL(RY) := {f : R? - R | f is continuous, bounded and f € L!(R%)}.

The space CL(R?) becomes a Banach space with the norm

fllce = llflleo + lIflli,  ¥f € CL(RT),

where || - ||o denotes the sup-norm and || - ||1 is the norm in L' (R). The choice of CL(R?)
allows us to show that the family of random variables (3) with f € CL(R?) have finite
expectations P-a.s.

Theorem 1. Let f € CL(R?) and x € RY be given and consider ggBm Bg , with dx > 2 and
1 < a < 2. Then, the perpetual integral functional [;° f(x + B(t))dt is finite P-a.s. and its
expectation equals

[/ Flx + Baa(t) dt} J(yr;t}/a (16)
where r1— 1)
1, d 1 1

d Vag—fp(L_ )l 17

D(Ba,d) = 12 G-t T 7)
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Proof. Given thatx € R? and f € CL(RY) are non-negative, let pg(-, t*) denote the density
of Bg(t), t > 0, which is given by (see (9) with n = 1)

1 © ly|?
pp(y, ) :W/O T74/2e~ 2%t Mg (7) dT, }/ERd.

First, we show equality (16). It follows from the above considerations that

[/ Flx+ Bya(t) dt] //fx+y)p,g(y,t“)dydt

—d/2 ly v\i
—/ Rdf (27Tt"‘)d/2/ T Mg (T)e 2T dTdy dt.
Using Fubini’s Theorem, we first compute the t-integral and use the assumption da > 2.
We obtain )
/oo Lt = Clayd)
0 (27-[t0(~[-)d/2 ¢ ‘y|d—2/a’
where 1 i1
—1/a —7 _ =
C(a,d):= zx r <2 zx> .
Next, we compute the T-integral using (7) so that
0 T(1=-1
/ 7*1/”‘M}g(r) dr = M, a>1.
: rb)

Combining them gives the equality (16) where D = D(B,a,d) = C(«,d) El ﬂ;

Now, we show that the right-hand side of (16) is finite for every non-negative f € CL(R).
To see this, we can use the local integrability of |y|~2/% in y and obtain

flx+y) _ flx+y) flx+y)
x4y g, /{ 1Y) 4 +/{ Jxty) 4

Ri |y[d—2/¢ Sy fyli2e yi>1} |y|d-2/e
Cillflleo +C2llfll1 < Cl| fllcL-

IN

Therefore, the integral in (16) is, in fact, well defined. In other words, the integral fooo f (x +
Bg(t)) dt exists with probability one. This completes the proof. [J

As a consequence of the above theorem, we immediately obtain the Green measure of
ggBm By, that is, comparing (2) and (16).

Corollary 1. The Green measure of ggBm Bpg o for doe > 2 is given by

D

Gpa(x,dy) = Xy dy,

where D is given by (17).

Remark 1.

1. Itis possible to show that, given f # 0, the perpetual integral (3) is a non-constant random
variable. As a consequence, for f > 0 the variance of the random variable (3) is strictly
positive. The proof uses the notion of conditional full support of ggBm. We do not provide a
detailed explanation of this result that closely follows the ideas of Theorem 2.2 in [4], to which
we address interested readers.
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where K is a constant depending on the parameters B, o, and d.

4. Discussion and Conclusions

We derived the Green measure for the class of stochastic processes called generalized
grey Brownian motion in Euclidean space R? for d > 2. This class includes, in particular,
fractional Brownian motion and other non-Gaussian processes. To address the case where
d = 1, a renormalization process is needed. However, this will be postponed to future
work. For B = « = 1 ggBm, By ; is nothing but a Brownian motion. In this case, the Green
measure exists for d > 3. Green measures and Green functions are well known to be
intrinsically connected and applied to (stochastic partial) differential equations. In this
context, the Green measures discussed in this paper play the same role for space-time-
fractional derivatives. The presented method can be applied to other processes with
sufficient information on the density and existence of the integrals. If we consider a
Markov process X that admits a Green measure and T, a random time change given by an
inverse subordinator, then the Green measure of the subordinated process X(T(t)),t > 0
exists only after renormalization. Mixing different types of processes, e.g., fBm and scaled
Bm, as described in [15], or Markovian and non-Markovian, as in [16], may lead us to a
renormalization procedure to guarantee the existence of the Green measure.

The relationship between the Green measure and the local time of the ggBm can be
described as follows. For any T > 0 and a continuous function f : RY — R, the integral
functional

[ f Bt as)

is well defined. For d = 1, the integral (18) with f € L!(R) is represented as

T
| FBpa()dt = [ f()La(Tx) dx,

where Lg (T, x) is the local time of ggBm up to time T at the point x (see [3]). The Green
measure corresponds to the asymptotic behaviour in T of the expectation of local time
Lgq (T, x). The existence of this asymptotic depends on the dimension d and the transient
or recurrent properties in the process.
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