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Cover Story (view full-size image (/files/uploaded/covers/mathematics/big_cover-mathematics-v7-i3.png)):
In a local (a unique criterion)
AHP-group decision-making context, this picture shows the evolution of the consistency and the compatibility of the successive precise
consistent consensus matrices (PCCM) obtained using the iterative algorithm proposed for improving the compatibility of the PCCM. View Paper
here (https://www.mdpi.com/2227-7390/7/3/242).

Issues are regarded as officially published after their release is announced to the table of contents alert mailing list (/journal/mathematics/toc-alert).

You may sign up for e-mail alerts (/journal/mathematics/toc-alert) to receive table of contents of newly released issues.

PDF is the official format for papers published in both, html and pdf forms. To view the papers in pdf format, click on the "PDF Full-text" link, and use the free Adobe
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Open Access Article

The “Generator” of Int-Soft Filters on Residuated Lattices (/2227-7390/7/3/236)
by
 Huarong Zhang (https://sciprofiles.com/profile/616132) and

Minxia Luo (https://sciprofiles.com/profile/author/aE5KTlZuNWg0UXJPUkdZamdCSElSdDJha2R4Z2FHZmM2NEJTdkd6d01ZST0=)
Mathematics 2019, 7(3), 236; https://doi.org/10.3390/math7030236 (https://doi.org/10.3390/math7030236) - 06 Mar 2019
Cited by 1 (/2227-7390/7/3/236#citedby) | Viewed by 810

Abstract In this paper, we give the “generator” of int-soft filters and propose the notion of t-int-soft filters on residuated lattices. We study the properties of t-int-soft
filters and obtain some commonalities (e.g., the extension property, quotient characteristics, and a triple of equivalent characteristics).
[...] Read more.
(This article belongs to the Special Issue Fuzzy Sets, Fuzzy Logic and Their Applications ( /journal/mathematics/special_issues/Fuzzy_Sets
))


Open Access Article

On the Solvability of a Mixed Problem for a High-Order Partial Differential Equation with Fractional Derivatives with Respect to Time, with Laplace Operators
with Spatial Variables and Nonlocal Boundary Conditions in Sobolev Classes (/2227-7390/7/3/235)
by
 Onur Alp İlhan (https://sciprofiles.com/profile/565053),

Shakirbay G. Kasimov (https://sciprofiles.com/profile/author/c2RjN3pWaFQ4bGRrWHRGckZyazdLUFBSaktiZDVjUjJCc2dEMEo1V0M0ST0=),
Shonazar Q. Otaev (https://sciprofiles.com/profile/author/OGo4elBrcEpGRlBjaXREbzlwZTVnVUtFbFh2UVg4TjBiSjI2Yk9WSlJtOD0=) and
Haci Mehmet Baskonus (https://sciprofiles.com/profile/117528)

Mathematics 2019, 7(3), 235; https://doi.org/10.3390/math7030235 (https://doi.org/10.3390/math7030235) - 05 Mar 2019
Cited by 3 (/2227-7390/7/3/235#citedby) | Viewed by 1043

Abstract In this paper, we study the solvability of a mixed problem for a high-order partial differential equation with fractional derivatives with respect to time, and with
Laplace operators with spatial variables and nonlocal boundary conditions in Sobolev classes.
Full article (/2227-7390/7/3/235)
(This article belongs to the Special Issue Fractional-Order Integral and Derivative Operators and Their Applications (
/journal/mathematics/special_issues/FOIDOTA
))
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by
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(/)

searchmenu

We use cookies on our website to ensure you get the best experience.

Read more about our cookies here (/about/privacy).

Accept (/accept_cookies)



https://www.mdpi.com/2227-7390/7/3/236/pdf
https://www.mdpi.com/2227-7390/7/3/235/pdf
https://www.mdpi.com/2227-7390/7/3/234/pdf
https://www.mdpi.com/mathematics/mathematics-07-00237/article_deploy/html/images/mathematics-07-00237-g001-550.jpg
https://www.mdpi.com/mathematics/mathematics-07-00237/article_deploy/html/images/mathematics-07-00237-g002-550.jpg
https://www.mdpi.com/mathematics/mathematics-07-00237/article_deploy/html/images/mathematics-07-00237-g003-550.jpg
https://www.mdpi.com/2227-7390/7/3/236
https://sciprofiles.com/profile/616132
https://sciprofiles.com/profile/author/aE5KTlZuNWg0UXJPUkdZamdCSElSdDJha2R4Z2FHZmM2NEJTdkd6d01ZST0=
https://doi.org/10.3390/math7030236
https://www.mdpi.com/2227-7390/7/3/236#citedby
https://www.mdpi.com/journal/mathematics/special_issues/Fuzzy_Sets
https://www.mdpi.com/2227-7390/7/3/235
https://sciprofiles.com/profile/565053
https://sciprofiles.com/profile/author/c2RjN3pWaFQ4bGRrWHRGckZyazdLUFBSaktiZDVjUjJCc2dEMEo1V0M0ST0=
https://sciprofiles.com/profile/author/OGo4elBrcEpGRlBjaXREbzlwZTVnVUtFbFh2UVg4TjBiSjI2Yk9WSlJtOD0=
https://sciprofiles.com/profile/117528
https://doi.org/10.3390/math7030235
https://www.mdpi.com/2227-7390/7/3/235#citedby
https://www.mdpi.com/2227-7390/7/3/235
https://www.mdpi.com/journal/mathematics/special_issues/FOIDOTA
https://www.mdpi.com/2227-7390/7/3/234
https://sciprofiles.com/profile/648356
https://sciprofiles.com/profile/116019
https://sciprofiles.com/profile/author/VXpKYlpWdmdyQllzRkFleXltMS8vME54cHhkUXNNVlpLZ0tyTTM0ZkJVYz0=
https://www.mdpi.com/
https://www.mdpi.com/about/privacy
https://www.mdpi.com/accept_cookies
BAU
Highlight



 

 

 

 

 

 

 

 

Editorial Board 



share

announcement

Editorial Board
Editorial Board

Engineering Mathematics Section
(/journal/mathematics/sectioneditors/engineering_mathematics)

Mathematical Biology Section
(/journal/mathematics/sectioneditors/mathematical_biology)

Mathematics and Computer Science Section
(/journal/mathematics/sectioneditors/mathematics_computers_science)

Network Science Section
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Dynamical Systems Section
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Computational and Applied Mathematics Section
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Fuzzy Set Theory Section
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Difference and Differential Equations Section
(/journal/mathematics/sectioneditors/difference_differential_equations)

Financial Mathematics Section
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Mathematical Physics Section
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Algebra and Geometry Section
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Probability and Statistics Theory Section
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Functional Interpolation Section
(/journal/mathematics/sectioneditors/functional_interpolation)

Editors (12)

Prof. Dr. Francisco Chiclana



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

SciProfiles (https://sciprofiles.com/profile/1003777)
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School of Computer Science and Informatics, De Montfort University, The Gateway, Leicester 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

Special Issues, Collections and Topics in MDPI journals

Prof. Dr. Paolo Mercorelli * 
Website (https://www.leuphana.de/en/institutes/ppi/staff/paolo-mercorelli.html)
 SciProfiles (https://sciprofiles.com/profile/1770678)


Section Editor-in-Chief

Institute of Product and Process Innovation, Leuphana University of Lueneburg, 21339 Lueneburg, Germany

Interests: control systems; mechatronics; actuators; engines control; signal processing; wavelets; Kalman filter; energy control

* Section: Engineering Mathematics 

Special Issues, Collections and Topics in MDPI journals

Prof. Dr. Daniele Mortari * 
Website (http://mortari.tamu.edu/)
 SciProfiles (https://sciprofiles.com/profile/109124)


Section Editor-in-Chief

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 

Special Issues, Collections and Topics in MDPI journals

Prof. Dr. Vicente Muñoz * 
Website (http://agt.cie.uma.es/~vicente.munoz/)



Section Editor-in-Chief
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Department of Algebra, Geometry and Topology, Science Faculty, Malaga University, 29071 Málaga, Spain

Interests: moduli spaces; gauge theory; geometric structures on manifolds; rational homotopy theory

* Section: Algebra and Geometry 

Special Issues, Collections and Topics in MDPI journals

Prof. Dr. Antonio Di Crescenzo * 
Website (https://docenti.unisa.it/005305/home)
 SciProfiles (https://sciprofiles.com/profile/183111)


Section Editor-in-Chief

Department of Mathematics, University of Salerno, I-84100 Salerno, Italy

Interests: stochastic processes; applied probability; probability theory; stochastic models

* Section: Probability and Statistics Theory 

Special Issues, Collections and Topics in MDPI journals

Prof. Dr. Michel Chipot * 
Website (http://user.math.uzh.ch/chipot/)
 SciProfiles (https://sciprofiles.com/profile/1861474)


Section Editor-in-Chief

Institut für Mathematik, Angewandte Mathematik, Winterthurerstrasse 190, CH-8057 Zürich, Switzerland

Interests: variational inequalities; nonlinear problems; elliptic equations and systems; parabolic equations; calculus of variations; applications;
numerical analysis

* Section: Dynamical Systems 


Prof. Dr. Alberto Cabada * 
Website (http://webspersoais.usc.es/persoais/alberto.cabada/en/index.html)
 SciProfiles (https://sciprofiles.com/profile/591895)


Section Editor-in-Chief
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Facultade de Matemáticas,Campus Vida, 15782 Santiago de Compostela, Galicia, Spain

Interests: ordinary differential equations; boundary value problems; Green's functions; comparison results; nonlinear analysis

* Section: Difference and Differential Equations 

Special Issues, Collections and Topics in MDPI journals

Prof. Dr. Juan Ramón Torregrosa Sánchez * 
Website (http://damres.webs.upv.es)



Section Editor-in-Chief

Institute for Multidisciplinary Mathematics, Universitat Politècnica de València, 46022 València, Spain

Interests: iterative processes; matrix analysis; numerical analysis

* Section: Computational and Applied Mathematics 

Special Issues, Collections and Topics in MDPI journals

Prof. Dr. Manuel De Leòn * 
Website (https://scholar.google.com/citations?user=5V0GD7IAAAAJ&hl=zh-CN)



Section Editor-in-Chief

CSIC-UAM-UC3M-UCM, Instituto de Ciencias Matematicas (ICMAT), Madrid, Spain

Interests: differential geometry; geometric mechanics; mathematical physics

* Section: Mathematical Physics 

Special Issues, Collections and Topics in MDPI journals
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Prof. Dr. Matjaz Perc * 

( https://recognition.webofsciencegroup.com/awards/highly-cited/2020/
)
 Website (http://www.matjazperc.com/)

SciProfiles (https://sciprofiles.com/profile/541685)

Section Editor-in-Chief

Faculty of Natural Sciences and Mathematics, University of Maribor, Koroška cesta 160, 2000 Maribor, Slovenia

Interests: statistical physics; cooperation; complex systems; evolutionary game theory; network science

* Section: Network Science 

Special Issues, Collections and Topics in MDPI journals

grade

Prof. Dr. Marjan Mernik * 

( https://recognition.webofsciencegroup.com/awards/highly-cited/2020/
)
 Website (https://lpm.feri.um.si/en/members/mernik/)

SciProfiles (https://sciprofiles.com/profile/753076)

Section Editor-in-Chief

Faculty of Electrical Engineering and Computer Science, University of Maribor, Koroška 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 

Special Issues, Collections and Topics in MDPI journals

grade

Prof. Dr. Sergei Petrovskii * 
Website (http://www.math.le.ac.uk/PEOPLE/sp237)
 SciProfiles (https://sciprofiles.com/profile/579464)


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
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Editorial Board Members (815)

* Section: Mathematical Biology 

Special Issues, Collections and Topics in MDPI journals

Filter

Prof. Dr. Moudafi Abdellatif


Website (https://pageperso.lis-lab.fr/abdellatif.moudafi/)



Laboratoire Informatique et Systèmes UMR 7020 CNRS, Aix Marseille Université – Polytech. 52 Av. Escadrille Normandie Niemen 13397 Marseille,
France

Interests: optimizatio; applied nonlinear analysis; variational analysis; convex analysis; asymptotic analysis; discretization of gradient dynamical
systems; proximal algorithms; variational inequalities


Prof. Dr. José Ángel Acosta


Website (https://investigacion.us.es/sisius/sis_showpub.php?idpers=7338)
 SciProfiles (https://sciprofiles.com/profile/990042)


Dept. de Ingeniería de Sistemas y Automática, Escuela Técnica Superior de Ingeniería, Universidad de Sevilla, 41092, Seville, Spain

Interests: Mathematical Control Theory; Robust and Nonlinear Control; Aerospace; Robotics


Prof. Dr. Bahram Adrangi


Website (https://www.up.edu/directory/Bahram-Adrangi.html)
 SciProfiles (https://sciprofiles.com/profile/587486)
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W.E. Nelson Professor of Financial Economics, University of Portland, 5000 N. Willamette Blvd., Portland, OR 97203, USA

Interests: applied econometrics; international economics and finance; financial economics; transportation economics; applied microeconomics and
industrial organization

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Mathematical Modeling in Transportation Economics, Financial Economics, and International Economics
(/journal/mathematics/special_issues/Math_Model_Int_Econ)


Prof. Dr. Ravi P. Agarwal



( https://recognition.webofsciencegroup.com/awards/highly-cited/2020/
)
 Website

(https://www.tamuk.edu/artsci/departments/math/about/agarwal.html)
 SciProfiles (https://sciprofiles.com/profile/966328)

Department of Mathematics, Texas A and M University-Kingsville, Texas 78363, USA

Interests: nonlinear analysis; differential and difference equations; fixed point theory; general inequalities

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Nonlinear Equations: Theory, Methods, and Applications
(/journal/mathematics/special_issues/Nonlinear_Equations)

Special Issue in
Computation: Proceedings of the International Conference in Mathematics and Applications 2020_Mahidol University
(/journal/computation/special_issues/ICMA-MU_2020)

Special Issue in
Axioms: Special Functions Associated with Fractional Calculus
(/journal/axioms/special_issues/special_functions_associated_fractional_calculus)

Special Issue in
Symmetry: Modelling and Simulation of Natural Phenomena of Current Interest
(/journal/symmetry/special_issues/Modelling_Simulation_Natural_Phenomena_Current_Interest)

Special Issue in
Entropy: Nonlinear Dynamics and Analysis (/journal/entropy/special_issues/Non_Dynamics)

Special Issue in
Mathematics: Nonlinear Equations: Theory, Methods, and Applications II
(/journal/mathematics/special_issues/Nonlinear_Equations_Theory_Methods_Applications_II)

Special Issue in
Mathematics: Applied Nonlinear Dynamic Equations and Numerical Computation
(/journal/mathematics/special_issues/Applied_Nonlinear_Dynamic_Equations_Numerical_Computation)
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Prof. Dr. Ana M. Aguilera


Website (https://sites.google.com/site/amiaguilerapino/)



Department of Statistics and O.R. and IEMath-GR, University of Granada, 18071-Granada, Spain

Interests: functional data analysis; categorical data analysis; applied stochastic modelling and forecasting; data driven statistics in econometrics
chemometrics, biomechanics, engineering, and survival analysis

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Methodological and Applied Contributions on Stochastic Modelling and Forecasting
(/journal/mathematics/special_issues/methodological_and_applied_contributions_on_stochastic_modelling_and_forecasting)


Prof. Dr. Hongshik Ahn


Website (http://www.ams.sunysb.edu/~hahn/)
 SciProfiles (https://sciprofiles.com/profile/1912667)


Department of Applied Mathematics and Statistics, Math Tower P137, Stony Brook University, Stony Brook, NY 11794-3600, USA

Interests: COVID-19: Multi-Step Batch Testing for Infectious Diseases; PARS: Paternal Age Related Schizophrenia; Classification by Ensembles from
Random Partitions; Tree-Structured Regression Modeling; Analyses of Animal Carcinogenicity Experiments; Software tools; Analysis of Correlated
Binary Data; Drug Stability Analysis


Prof. Dr. Pietro Aiena


Website (https://www.researchgate.net/profile/Pietro-Aiena)



Dipartimento d’Ingegneria, Università di Palermo, Viale delle Scienze, 90128 Palermo, Italy

Interests: functional analysis; operator theory; spectral theory
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Prof. Dr. Jesús Alcalá-Fdez


Website (http://www.ugr.es/~jalcala/)
 SciProfiles (https://sciprofiles.com/profile/1057746)


Department of Computer Science and Artificial Intelligence, University of Granada, 18071 Granada, Spain

Interests: association rules; evolutionary fuzzy systems; explainable artificial intelligence; bioinformatics; data mining software


Prof. Dr. Javier Alcaraz


Website (http://cio.edu.umh.es/en/investigadores/javier-alcaraz/)
 SciProfiles (https://sciprofiles.com/profile/1089398)


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


Prof. Dr. Juan A. Aledo


Website (https://www.researchgate.net/profile/Juan_Aledo2)



Department of Mathematics, University of Castilla‐La Mancha, Avda. de Espana, s/n, 02071 Albacete, Spain

Interests: boolean networks; discrete mathematics; computational mathematics

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Boolean Networks Models in Science and Engineering
(/journal/mathematics/special_issues/boolean_networks_models_science_engineering)

Special Issue in
Mathematics: Boolean Networks Models in Science and Engineering II
(/journal/mathematics/special_issues/boolean_networks_models_science_engineering_II)


Prof. Dr. Kanel Alexey


Website (https://math.biu.ac.il/en/node/511)



Department of Mathematics, Bar-Ilan University, Ramat-Gan 52900, Israel

Interests: Specht problem; Dixmiere conjecture; PI-algebra; Jacobian Conjecture interlocking structures; finitelly generated skew field; small
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Prof. Dr. Salvatore Alfonzetti


Website (https://www.dieei.unict.it/corsi/l-9/docenti/salvatore.alfonzetti)



Department of Electric Electronics and Computer Engineering, University of Catania, I-95125 Catania, Italy

Interests: electromagnetic fields; numerical methods; optimization


Prof. Dr. Encarnación Algaba


Website (https://investigacion.us.es/sisius/sis_showpub.php?idpers=1175)



Department of Applied Mathematics II and IMUS, University of Seville, 41092 Sevilla, Spain

Interests: analysis of networks; cooperative game theory; restricted cooperation

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Trends in Game Theory and Its Applications
(/journal/mathematics/special_issues/trends_game_theory_its_applications)


Prof. Dr. Moldoveanu Alin


Website (https://cs.pub.ro/index.php/people/userprofile/alin_moldoveanu)



Computer Science and Engineering Department, University Politehnica of Bucharest, Bucharest, Romania

Interests: computer science; e-Health


Prof. Dr. David Edmund Allen

Website (https://www.sydney.edu.au/science/about/our-people/academic-staff/d-allen.html)
SciProfiles (https://sciprofiles.com/profile/1722091)


School of Mathematics and Statistics, The University of Sydney, NSW 2006, Australia

Interests: finance; investments; financial econometrics; financial economics; time-series
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Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Time Series Analysis and Econometrics with Applications
(/journal/mathematics/special_issues/Time_Series_Analysis_and_Econometrics_with_Applications)


Prof. Dr. Jorge Almeida


Website1 (https://www.cmup.pt/user/578)
 Website2 (https://cmup.fc.up.pt/cmup/jalmeida/)



Centro de Matemática e Departamento de Matemática, Faculdade de Ciências, Universidade do Porto, Porto, Portugal

Interests: finite semigroups; profinite structures; symbolic dynamics


Prof. Dr. Elisa Alòs


Website (https://www.upf.edu/web/elisa-alos)



Department d’Economia i Empresa and Barcelona Graduate School of Economics, University of Pompeu Fabra, Barcelona, Spain

Interests: mathematical finance; stochastic modeling; fractional Brownian motion

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Application of Stochastic Analysis in Mathematical Finance
(/journal/mathematics/special_issues/stochastic_analysis)


Dr. Pierluigi Amodio


Website (https://archimede.dm.uniba.it/~amodio/)
 SciProfiles (https://sciprofiles.com/profile/1297423)


Dipartimento di Matematica, Università di Bari, 70121 Bari, Italy

Interests: numerical linear algebra; numerical solution of ordinary differential equations; boundary value problems and eigenvalue problems
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Prof. Dr. Andrey Amosov


Website (https://publons.com/researcher/2925561/andrey-amosov/)
 SciProfiles (https://sciprofiles.com/profile/1501804)


Department of mathematical and computer modelling, National Research University "Moscow Power Engineering Institute", 111250 Moscow, Russia

Interests: mathematical physics equations; nonlinear boundary value problems; week solutions; mathematical theory of radiative-conductive heat
exchange problems, numerical analysis; homogenization; projection methods

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Nonlinear Boundary Value Problems and Their Applications
(/journal/mathematics/special_issues/NonlinearBoundaryValue)

Special Issue in
Mathematics: Asymptotic Methods and Homogenization (/journal/mathematics/special_issues/asym_nization_meth)


Dr. Zacharias A. Anastassi


Website (https://www.dmu.ac.uk/about-dmu/academic-staff/technology/zacharias-anastassi/zacharias-anastassi.aspx)



Institute of Artificial Intelligence, School of Computer Science and Informatics, De Montfort University, Leicester LE1 9BH, UK

Interests: numerical analysis of differential equations; oscillatory/periodic initial/boundary value problems; computational physics


Prof. Dr. George Anastassiou


Website (https://www.memphis.edu/msci/people/ganastss.php)
 SciProfiles (https://sciprofiles.com/profile/851515)


Department of Mathematical Sciences, University of Memphis, Memphis, TN 38152, USA

Interests: computational analysis; approximation theory; probability; theory of moments


Prof. Dr. Marina Alexandra Pedro Andrade


Website (https://ciencia.iscte-iul.pt/authors/marina-alexandra-pedro-andrade/cv)



Departamento de Matemática; ISCTE - Instituto Universitário de Lisboa, Libson, Portugal

Interests: Estatística Bayesiana; DNA profiles; Crime scene investigation; Queues; Stochastic Processes
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Dr. Whye-Teong Ang


Website (https://personal.ntu.edu.sg/mwtang/contact.html)



School of Mechanical and Aerospace Engineering, Nanyang Technological University, Singapore, Singapore

Interests: boundary element methods; Green’s functions; solid mechanics; fracture mechanics; heat conduction; analysis of nonhomogeneous
materials; analysis of non-ideal interfaces in multi-layered materials; bioheat transfer in human eye; multi-field analysis; and non-classical boundary
value problems


Prof. Dr. Ignatios Antoniadis


Website (https://www.researchgate.net/profile/Ignatios-Antoniadis)
 SciProfiles (https://sciprofiles.com/profile/233117)


Theoretical Physics Unit (TH), CNRS - Sorbonne University, Boîte 126, France

Interests: Mathematical physics; Sting theory; Cosmological particle physics

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Universe: Supersymmetric Cosmology and String Landscape (/journal/universe/special_issues/supersymmetric_cosmology)

Special Issue in
Universe: Advances of Theoretical Physics, Particle Physics and Cosmology in France
(/journal/universe/special_issues/ATP3CF)


Prof. Dr. Carlos Conceicao Antonio


Website (https://sigarra.up.pt/feup/pt/web_page.inicial)
 SciProfiles (https://sciprofiles.com/profile/740170)


INEGI/LAETA, Faculty of Engineering, University of Porto, 4099-002 Porto, Portugal

Interests: Structural optimization; optimization of mechanical systems; robust design optimization; reliability-based design; uncertainty


Prof. Dr. Ioannis Antoniou


Website (http://users.auth.gr/~iantonio/IAEnglish.html)
 SciProfiles (https://sciprofiles.com/profile/1214559)


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
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Prof. Dr. Juan Aparicio



Website (https://www.researchgate.net/profile/Juan_Aparicio3)


Center of Operations Research, Miguel Hernandez University, 03202 Elche, Alicante, Spain

Interests: Efficiency; Productivity; Data Envelopment Analysis


Prof. Dr. Mar Arenas-Parra


Website (https://econo.uniovi.es/infoacademica/profesorado/-/asset_publisher/l2wI/content/arenas-parra-maria-del-mar?

redirect=%2Finfoacademica%2Fprofesorado)
 SciProfiles (https://sciprofiles.com/profile/434843)

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


Prof. Dr. Ioannis K. Argyros


Website (http://www.cameron.edu/~ioannisa/)



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

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Computational Methods in Analysis and Applications
(/journal/mathematics/special_issues/Computational_Methods_Analysis_Applications)

Special Issue in
Symmetry: Symmetry with Operator Theory and Equations
(/journal/symmetry/special_issues/Symmetry_Operator_Theory_Equations)

Special Issue in
Mathematics: Computational Methods in Analysis and Applications 2020
(/journal/mathematics/special_issues/Computational_Methods_Analysis_Applications_2020)

Special Issue in
Symmetry: Iterative Numerical Functional Analysis with Applications
(/journal/symmetry/special_issues/Iterative_Numerical_Functional_Analysis_Applications)
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Special Issue in
Symmetry: Iterative Numerical Functional Analysis with Applications II
(/journal/symmetry/special_issues/Iterative_Numerical_Functional_Analysis_Applications_2021)

Special Issue in
Mathematics: Computational Methods in Analysis and Applications 2021
(/journal/mathematics/special_issues/Computational_Methods2021)

Special Issue in
Foundations: Iterative Methods with Applications in Mathematical Sciences (/journal/foundations/special_issues/IMAMS)


Prof. Dr. Edoardo Artioli


Website (http://directory.uniroma2.it/index.php/chart/dettagliDocente/7725)



Department of Civil Engineering and Computer Science, University of Rome Tor Vergata, 001073 Rome, Italy

Interests: computational inelasticity; virtual element methods; advanced material modeling; structural mechanics


Prof. Dr. Krassimir Atanassov


Website (http://biomed.bas.bg/en/krassimir-atanassov/)
 SciProfiles (https://sciprofiles.com/profile/1421112)


Institute of Biophysics and Biomedical Engineering, Bulgarian Academy of Sciences Bl. 105, Acad. G. Bonchev Str., 1113 Sofia, Bulgaria

Interests: artificial intelligence; number theory; mathematical modelling; intuitionistic fuzzy sets; generalized nets


Prof. Dr. Vassia Atanassova


Website (http://biomed.bas.bg/en/vassia-atanassova/)



Institute of Biophysics and Biomedical Engineering, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria

Interests: intuitionistic fuzzy sets; intercriteria analysis; decision making under uncertainty

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Intuitionistic Fuzzy Sets and Applications (/journal/mathematics/special_issues/intuitionistic_fuzzy_sets)


Prof. Dr. Pierre Auger


Website (https://www.academie-sciences.fr/fr/Liste-des-membres-de-l-Academie-des-sciences-/-A/pierre-auger.html)
SciProfiles (https://sciprofiles.com/profile/1709512)


Institut de Recherche pour Développement (IRD), UMI 209, UMMISCO, Sorbonne Universités, 93143 Bondy Cedex, France

Interests: mathematical modeling of ecological systems; population dynamics; management of renewable resources
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Prof. Dr. Francesco Aymerich


Website (https://people.unica.it/francescoaymerich/)



Department of Mechanical, Chemical and Materials Engineering, University of Cagliari, 09123 Cagliari, Italy

Interests: composite materials; sandwich composites; damage modelling; impact simulation; structural health monitoring


Prof. Dr. Slobodan Babic


Website (https://ieeexplore.ieee.org/author/37324873300)
 SciProfiles (https://sciprofiles.com/profile/1035321)


École Polytechnique de Montréal, Montreal, QC, Canada

Interests: electromagnetics; numerical and analytical methods; magnetic materials; physics


Prof. Dr. Michal Baczynski


Website (http://www.math.us.edu.pl/michal/)



Faculty of Science and Technology, University of Silesia in Katowice, 40-007 Katowice, Poland

Interests: Foundations of Fuzzy Logic and Fuzzy Control; Fuzzy Connectives; Aggregation Functions; Functional Equations and Inequalities related to
Fuzzy Logic


Prof. Dr. Adil Bagirov


Website (https://federation.edu.au/schools/school-of-engineering-information-technology-and-physical-sciences/staff-

profiles/mathematics/adil-bagirov)


School of Engineering, Information Technology and Physical Sciences, Federation University, Ballarat 3350, Australia

Interests: optimization Theory; nonsmooth optimization; global optimization; operations research; machine learning
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Prof. Dr. Vladimir Balan


Website (http://www.mathem.pub.ro/dept/vbalan.htm)
 SciProfiles (https://sciprofiles.com/profile/651205)


Department of Mathematics-Informatics, Faculty of Applied Sciences, University Politehnica of Bucharest, RO-060042 Bucharest, Romania

Interests: finsler spaces and areal metrics; variational problems applied to Gravitation and Relativity; applications of the theory of loop groups to
surfaces theory; differential geometry applied to image processing; fuzzy theory applied to image processing

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Applied Sciences: Foundations of Quantum Mechanics: Principles, Axiomatizations, Formalisms, Interpretations
(/journal/applsci/special_issues/quantum_mech)


Prof. Dr. Dumitru Baleanu



( https://recognition.webofscience.com/awards/highly-cited/2020/
)
 Website (https://orcid.org/0000-0002-0286-7244)

SciProfiles (https://sciprofiles.com/profile/130822)

1. Institute of Space Sciences, P.O. BOX MG-23, RO-077125 Magurele-Bucharest, Romania

2. Department of Mathematics, Cankaya University, Ankara 06530, Turkey

Interests: fractional dynamics; fractional differential equations; discrete mathematics; fractals; image processing; bio-informatics; mathematical
biology; soliton theory; Lie symmetry; dynamic systems on time scales; computational complexity; the wavelet method

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Advances in Differential and Difference Equations with Applications
(/journal/mathematics/special_issues/Advances_Differential_Difference_Equations_Applications)

Special Issue in
Mathematics: Advances in Differential and Difference Equations with Applications 2019
(/journal/mathematics/special_issues/Advances_Differential_Difference_Equations_Applications_2019)

Special Issue in
Symmetry: Symmetry in Applied Continuous Mechanics
(/journal/symmetry/special_issues/Symmetry_Applied_Continuous_Mechanics)

Special Issue in
Mathematics: Advances in Differential and Difference Equations with Applications 2020
(/journal/mathematics/special_issues/Advances_Differential_Difference_Equations_Applications_2020)

Special Issue in
Symmetry: Composite Structures with Symmetry (/journal/symmetry/special_issues/Composite_Structures_Symmetry)

Special Issue in
Symmetry: Multibody Systems with Flexible Elements
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(/journal/symmetry/special_issues/Muldtibody_Systems_Flexible_Elements)

Special Issue in
Fractal and Fractional: New Aspects of Local Fractional Calculus (/journal/fractalfract/special_issues/NALFC)

Special Issue in
Mathematics: Advances in Differential and Difference Equations with Applications 2021
(/journal/mathematics/special_issues/Advances_Differential_Difference_Equations_2021)


Prof. Dr. Adolfo Ballester-Bolinches


Website (https://www.uv.es/uvweb/algebra-department/en/teaching-research-staff-/department-teaching-research-staff/teaching-research-

staff-1285854414951.html)
 SciProfiles (https://sciprofiles.com/profile/904616)

Departament de Matemàtiques, Universitat de València, Dr. Moliner, 50, 46100 Burjassot, València, Spain

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

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Group Theory and Related Topics (/journal/mathematics/special_issues/group_top)


Prof. Dr. Malay Banerjee


Website (https://www.iitk.ac.in/new/malay-banerjee)



Department of Mathematics and Statistics, Indian Institute of Technology Kanpur, Kanpur-208016, India

Interests: mathematical ecology and eco-epidemiology; nonlinear dynamics; stochastic modelling in population dynamics; spatio-temporal pattern
formation

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Computation: Pattern Formation in Population Dynamics (/journal/computation/special_issues/PFPD)
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Prof. Dr. Alfonso Baños

Website (https://www.um.es/iindus/abanos/)
 SciProfiles (https://sciprofiles.com/profile/278871)


Department of Computer and Systems  Engineering, University of Murcia, 30071 Murcia, Spain

Interests: control theory; control systems; hybrid control; reset control; robust control stability analysis; nonlinear control


Prof. Dr. Shaul K. Bar-Lev


Website (https://www.hit.ac.il/en/faculty_staff/Shaul_Bar-Lev)
 SciProfiles (https://sciprofiles.com/profile/1636535)


Faculty of Industrial Engineering and Technology Management, Holon Institute of Technology, Holon 5810201, Israel

Interests: mathematical statistics; statistical inference; asymptotic theory; characterizations; exponential families


Prof. Dr. Peter Baranyi


Website (https://scholar.google.com/citations?user=5Y9kzEEAAAAJ&hl=en)



Szechenyi Istvan University, Egyetem ter 1., 9026 Gyor, Hungary

Interests: control theory; control systems; controller design; fuzzy logic

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Future Internet: Cognitive Infocommunications–Theory and Applications
(/journal/futureinternet/special_issues/Cognitive_Infocommunications)

Special Issue in
Mathematics: Tensor Product (TP) Model Transformation and Applications (/journal/mathematics/special_issues/TP_Model)


Prof. Dr. Danny Barash


Website (https://www.cs.bgu.ac.il/~dbarash/)
 SciProfiles (https://sciprofiles.com/profile/1146108)


Department of Computer Science, Ben-Gurion University, Beer-Sheva 8410501, Israel

Interests: mathematical and computational biology; RNA structure prediction; viral dynamics; scientific computing; numerical analysis

Special Issues, Collections and Topics in MDPI journals
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Special Issue in
Mathematics: Mathematical and Computational Biology of Viruses at the Molecular or Cellular Levels
(/journal/mathematics/special_issues/Mathematical_and_Computational_Biology_of_Viruses)


Prof. Dr. Xavier Barber


Website (https://www.umh.es/contenido/Universidad/:persona_4585/datos_en.html)
 SciProfiles (https://sciprofiles.com/profile/1247273)


Servicio de Epidemiología, Consejería de Sanidad y Política Social, Ronda de Levante 11, E-30008 Murcia, Spain

Interests: Bayesian statistics; spatio-temporal models; environmental processes; longitudinals models


Dr. David Barilla


Website (https://www.unime.it/it/node/28313)



Department of Economics, University of Messina, 98122 Messina, Italy

Interests: optimization theory; game theory; mathematics for economics; variational methods for economics

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Optimization Theory, Variational Methods for Applied Mathematics
(/journal/mathematics/special_issues/mathematics)


Prof. Dr. Giovanni Barone Adesi


Website (https://search.usi.ch/en/people/5be736fa2b7c09db295e1b3747f643b9/barone-adesi-giovanni)



Swiss Finance Institute at Università della Svizzera Italiana (USI), Institute of Finance (IFIN), Via G. Buffi 13, CH-6900 Lugano, Switzerland

Interests: inancial derivatives; risk management
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Prof. Dr. Roberto Barrio


Website (http://cody.unizar.es/people/rbarrio/)



Department of Applied Mathematics and Iuma, University of Zaragoza, E-50009 Zaragoza, Spain

Interests: dynamical systems; bifurcations; mathematical neuroscience; cardiac dynamics


Prof. Dr. Irina Bashkirtseva


Website (https://science.urfu.ru/en/persons/%D0%B8%D1%80%D0%B8%D0%BD%D0%B0-

%D0%B0%D0%B4%D0%BE%D0%BB%D1%8C%D1%84%D0%BE%D0%B2%D0%BD%D0%B0-
%D0%B1%D0%B0%D1%88%D0%BA%D0%B8%D1%80%D1%86%D0%B5%D0%B2%D0%B0)


Department of Theoretical and Mathematical Physics, Institute of Mathematics and Computer Sciences, Ural Federal University, 620000 Ekaterinburg,
Russia

Interests: stochastic dynamics; chaos; bifurcations; control


Prof. Dr. Antonella Basso


Website (http://www.unive.it/data/persone/5591751)
 SciProfiles (https://sciprofiles.com/profile/496846)


Department of Economics, Ca’ Foscari University of Venice, Cannaregio 873, 30121 Venice, Italy

Interests: financial mathematics; option pricing; DEA (data envelopment analysis) models; performance evaluation of mutual funds; credit risk

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Financial Mathematics (/journal/mathematics/special_issues/Financial_Mathematics_2017)

Special Issue in
Mathematics: Financial Mathematics II (/journal/mathematics/special_issues/Financial_Math2020)


Prof. Dr. Vladimir Batagelj


Website (https://www.fmf.uni-lj.si/sl/imenik/9/batagelj-vladimir/)



Institute of Mathematics, Physics and Mechanics, Ljubljana and University of Primorska, IAM, 1000 Koper, Slovenia

Interests: discrete mathematics; network analysis; algorithms; optimization; graph theory
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Prof. Dr. Pedro Batista


Website (http://citic.ugr.es/personal/pacv@ugr.es)
 SciProfiles (https://sciprofiles.com/profile/1667614)


Institute for Systems and Robotics, Instituto Superior Técnico, Universidade de Lisboa, 1049-001 Lisboa, Portugal

Interests: dynamic systems; control theory; estimation; filtering; autonomous vehicles


Prof. Dr. Romualdas Bausys


Website (https://www.vgtu.lt/universitetas/struktura/grafiniu-sistemu-katedra/60?dip=434)
SciProfiles (https://sciprofiles.com/profile/286688)


Department of Graphical systems, Vilnius Gediminas Technical University, Saulėtekio al. 11, LT-10223 Vilnius, Lithuania

Interests: computational mathematics; image analysis; multicriteria decision making: algorithms and applications

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Symmetry: Civil Engineering and Symmetry (/journal/symmetry/special_issues/Civil_Engineering_Symmetry)


Prof. Dr. Abdelmejid Bayad


Website (https://www.maths.univ-evry.fr/pages_perso/bayad/)
SciProfiles (https://sciprofiles.com/profile/author/V01RTW4rVjFkeGZaNjFSd1BxYWpSVEh1TitUbzkzbnJsL3I0SGhsRlBlbz0=)


Département de mathématiques, Université Paris-Saclay, 91000 Évry, France

Interests: Number theory; Arithmetic geometry; coding theory; Modular forms; Special functions; Special values of Zetas and L-functions; q-series and
partition theory


Prof. Dr. Valeriu Beiu


Website (https://cdn.uav.ro/documente-stiinte-exacte/Departament/V_Beiu__2018_10__CV.pdf)





(/)

searchmenu

We use cookies on our website to ensure you get the best experience.

Read more about our cookies here (/about/privacy).

Accept (/accept_cookies)

http://citic.ugr.es/personal/pacv@ugr.es
https://sciprofiles.com/profile/1667614
https://www.vgtu.lt/universitetas/struktura/grafiniu-sistemu-katedra/60?dip=434
https://sciprofiles.com/profile/286688
https://www.mdpi.com/journal/symmetry/special_issues/Civil_Engineering_Symmetry
https://www.maths.univ-evry.fr/pages_perso/bayad/
https://sciprofiles.com/profile/author/V01RTW4rVjFkeGZaNjFSd1BxYWpSVEh1TitUbzkzbnJsL3I0SGhsRlBlbz0=
https://cdn.uav.ro/documente-stiinte-exacte/Departament/V_Beiu__2018_10__CV.pdf
https://www.mdpi.com/
https://www.mdpi.com/about/privacy
https://www.mdpi.com/accept_cookies


share

announcement

SciProfiles (https://sciprofiles.com/profile/1518259)

Department of Mathematics and Computer Sciences, Aurel Vlaicu University of Arad, 310130 Arad, Romania

Interests: artificial neural network; computer architecture; computer security and reliability; electrical engineering; electronic engineering


Prof. Dr. Félix Belzunce


Website (http://www.gnedenko.net/Personalities/Belzunce/Belzunce_vizitka.htm)



Department of Statistics and Operations Research, University of Murcia, Campus de Espinardo, 30100 Murcia, Spain

Interests: probability theory; statistics analysis; stochastic models; reliability analysis


Prof. Dr. Tomás Domínguez Benavides


Website (https://www.imus.us.es/en/fichapersonal/tomasd)



Departamento de Análisis Matemático, Universidad de Sevilla, 41012 Sevilla, Spain

Interests: fixed point theory; geometry of banach spaces


Dr. Mostafa Bendahmane


Website (https://www.math.u-bordeaux.fr/imb/fiche-personnelle?uid=mbenda100p)



Institut de Mathématiques de Bordeaux and INRIA-Carmen Bordeaux Sud-Ouest, Université de Bordeaux, 33076 Bordeaux CEDEX, France

Interests: numerical analysis; mathematical modelling; mathematical biology; reaction–diffusion systems


Prof. Dr. Elena Benvenuti


Website (https://sites.google.com/a/unife.it/elena-benvenuti/)
 SciProfiles (https://sciprofiles.com/profile/33469)
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Engineering Department, University of Ferrara, Via Saragat, 1, 44122 Ferrara, Italy

Interests: computational models for solid mechanics; fracture; damage; nonlocal elasticity

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Applied Sciences: Natural-Hazards Risk Assessment for Disaster Mitigation
(/journal/applsci/special_issues/nhra_disaster_mitigation)


Prof. Dr. Maria Isabel Berenguer


Website (https://blogs.ugr.es/miberenguer/)
 SciProfiles (https://sciprofiles.com/profile/1649612)


Department of Applied Mathematics, University of Granada, 18071 Granada, Spain

Interests: applied mathematics; numerical analysis; fixed point theory; inverse problems; funtional analysis

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Numerical Methods for Solving Nonlinear Equations
(/journal/mathematics/special_issues/Numerical_Methods_for_Solving_Nonlinear_Equations)


Prof. Dr. Alexander Berkovich


Website (http://www.math.ufl.edu/~alexb/)



Department of Mathematics, University of Florida, Gainesville, FL 32601, USA

Interests: theory of partitions; q-series; theta functions and quadratic forms


Prof. Dr. Alberto Maria Bersani


Website (http://www.sbai.uniroma1.it/~alberto.bersani/)



International Research Center for the Mathematics and Mechanics of Complex Systems (M&MoCS), University of L’Aquila, 67100 L’Aquila,
ItalyDipartimento di Ingegneria Meccanica e Aerospaziale (DIMA), University of Rome La Sapienza, 00184 Roma, Italy

Interests: elasticity theory; almost-periodic functions; biomathematics (models of glucose-insulin kinetics; models of intracellular biochemical signal
transduction and metabolism; models of stem cells action; functional mathematical indexes for food quality)
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Prof. Dr. Daniele Bertaccini



Website (https://www.mat.uniroma2.it/bertaccini/)


Dipartimento di Matematica, Via della Ricerca Scientifica 1，Universit`a di Roma Tor Vergata, 00133 Roma, Italy

Interests: numerical analysis; numerical linear algebra


Dr. Jacob D. Biamonte


Website (https://faculty.skoltech.ru/people/jacobbiamonte)
 SciProfiles (https://sciprofiles.com/profile/1677798)


Skolkovo Institute of Science and Technology, 143026 Moscow, Russia

Interests: mathematical problems in quantum theory; quantum algorithms; Hamiltonian complexity theory; strongly orderedand algebraic structures;
tensor networks


Prof. Dr. Carlo Bianca


Website (http://carlobianca.fr/)



Laboratoire Quartz, ECAM-EPMI, 13 Boulevard de l’Hautil, 95092 Cergy Pontoise, France

Interests: mathematical modeling and analysis of complex systems; kinetic equations; numerical methods for PDE

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Mathematical and Numerical Analysis of Nonlinear Evolution Equations : Advances and Perspectives
(/journal/mathematics/special_issues/Mathematical_Numerical_Analysis_Nonlinear_Evolution_Equations_Advances_Perspectives)

Special Issue in
Symmetry: Symmetry in Nonequilibrium Statistical Mechanics and Dynamical Systems
(/journal/symmetry/special_issues/Symmetry_Nonequilibrium_Statistical_Mechanics_Dynamical_Systems)
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Prof. Dr. Nicu Bizon



Website (https://www.upit.ro/_document/29923/bizon_11nov_2018_cv_eng_website_fecc.pdf)
SciProfiles (https://sciprofiles.com/profile/367148)


Faculty of Electronics, Communications and Computers, University of Pitesti, 1 Targu din Vale, 110040 Pitesti, Romania

Interests: power electronics; renewable energy; fuel cell; hybrid power systems; control; optimization

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Energies: Fuel Cell Renewable Hybrid Power Systems
(/journal/energies/special_issues/Fuel_Cell_Renewable_Hybrid_Power_Systems)

Special Issue in
Sustainability: Efficiency and Sustainability of the Distributed Renewable Hybrid Power Systems Based on the Energy
Internet, Blockchain Technology and Smart Contracts
(/journal/sustainability/special_issues/Distributed_Renewable_Hybrid_Power_Systems)

Special Issue in
Mathematics: Advanced Modeling and Research in Hybrid Microgrid Control and Optimization
(/journal/mathematics/special_issues/Hybrid_Microgrid_Control_Optimization)

Special Issue in
Journal of Low Power Electronics and Applications: Advanced Researches in Wireless Communication and Wireless Power
Transfer (/journal/jlpea/special_issues/Power_Transfer)

Special Issue in
Applied Sciences: Energy Management and Diagnostics of Grid-Connected Electric and Hybrid Vehicles
(/journal/applsci/special_issues/Hybrid_Vehicles_Energy_and_Health_Management)

Special Issue in
Electronics: Microgrids Integrating Renewable Energy Sources, Fuel Cells and Plug-In Hybrid Electric Vehicles
(/journal/electronics/special_issues/Microgrids_Integrating_Renewable_Energy_Sources)

Special Issue in
Energies: Fuel Cell Renewable Hybrid Power Systems 2021
(/journal/energies/special_issues/Fuel_Cell_Renewable_Hybrid_Power_Systems_2021)

Special Issue in
Mathematics: Advanced Modeling, Control, and Optimization Methods in Power Hybrid Systems - 2021
(/journal/mathematics/special_issues/Advanced_Modeling_Control_Optimization_Methods_Power_Hybrid_Systems_2021)

Special Issue in
Journal of Low Power Electronics and Applications: Advanced Researches in Embedded Systems
(/journal/jlpea/special_issues/advanced_embedded_systems)

Topical Collection in
Energies: Featured Papers in Electrical Power and Energy System
(/journal/energies/special_issues/electrical_power_energy_system)
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Special Issue in
Sustainability: Efficiency and Sustainability of the Distributed Renewable Hybrid Power Systems based on the Energy
Internet, Blockchain Technology and Smart Contracts-2021 (/journal/sustainability/special_issues/Renewable_Hybrid_Power)

Special Issue in
Energies: Selected Papers from Interdisciplinary Conference on Mechanics, Computers and Electrics (ICMECE2021)
(/journal/energies/special_issues/ICMECE_2021)


Prof. Dr. Sergio Blanes


Website (http://personales.upv.es/serblaza/)



Instituto de Matemática Multidisciplinar, Universitat Politècnica de València, E–46022 Valencia, Spain

Interests: geometric numerical integration; numerical analysis; numerical methods for differential equations


Prof. Dr. Xavier Blasco


Website (http://www.upv.es/ficha-personal/xblasco)



Instituto Universitario de Automática e Informática Industrial (ai2), Universitat Politècnica de València, Camí de Vera s/n, 46022 València, Spain

Interests: multiobjective optimization and its applications; process control; energy management systems


Prof. Dr. Lucio Boccardo


Website (https://cvgmt.sns.it/person/72/)



Department of Mathematics "Guido Catelnuovo", Sapienza University of Rome, Rome, Italy

Interests: mathematical analysis; applied mathematics


Prof. Dr. Gennady Bocharov


Website (https://www.scopus.com/authid/detail.uri?authorId=6701431415)
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Marchuk Institute of Numerical Mathematics of the Russian Academy of Sciences, Gubkina Street 8, 119333 Moscow, Russia

Interests: multiscale and hybrid modelling in biology; mathematical and computational immunology; dynamics of infections in humans and
experimental animals; mathematical systems theory


Prof. Dr. Christine Böckmann


Website (http://www.math.uni-potsdam.de/~bockmann/)
 SciProfiles (https://sciprofiles.com/profile/693713)


Institut für Mathematik, Universität Potsdam, Karl-Liebknecht-Str. 24-25, D-14476 Potsdam OT Golm, Germany

Interests: numerical and applied mathematics; linear and nonlinear inverse ill-posed problems; regularization methods; numerical methods for inverse
Sturm-Liouville problems; applications in atmospheric physics

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Numerical Analysis: Inverse Problems – Theory and Applications
(/journal/mathematics/special_issues/numerical_analysis_inverse_problems)

Special Issue in
Mathematics: Numerical Analysis: Inverse Problems – Theory and Applications 2021
(/journal/mathematics/special_issues/Numerical_Analysis_Inverse_Problems_Theory_Applications_2021)


Dr. Leonid V. Bogachev


Website (https://eps.leeds.ac.uk/maths/staff/4008/dr-leonid-bogachev)
 SciProfiles (https://sciprofiles.com/profile/629784)


Department of Statistics, School of Mathematics, University of Leeds, Leeds LS2 9JT, UK

Interests: theoretical and applied probability; random processes; statistics; modelling of extreme values; statistical physics; mathematical physics;
probabilistic combinatorics

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Random Combinatorial Structures (/journal/mathematics/special_issues/combinatorial_structures)


Prof. Dr. Martin Bohner


Website (http://web.mst.edu/~bohner)
 SciProfiles (https://sciprofiles.com/profile/900745)
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Department of Mathematics and Statistics, Missouri University of Science and Technology, Rolla, MO 65409, USA

Interests: Hamiltonian systems; Sturm–Liouville equations; boundary value problems; difference equations; variational analysis; control theory;
optimization; dynamical systems; oscillation; fractional differentiation equations; positivity; matrix analysis; eigenvalue problems; computational
mathematics; time scales

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Mathematics on Partial Differential Equations (/journal/mathematics/special_issues/differential-equations)

Special Issue in
Axioms: p-adic Analysis and q-Calculus with Their Applications (/journal/axioms/special_issues/p-adic)


Prof. Dr. Catalina Bolancé


Website (http://www.ub.edu/school-economics/researchers/bolance-catalina/)
 SciProfiles (https://sciprofiles.com/profile/381249)


Department of Econometrics, Statistics and Applied Economics, Riskcenter, University of Barcelona, 08007 Barcelona, Spain

Interests: nonparametric statistics; risk quantification; micro econometrics; data analysis

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Multivariate Sarmanov Distributions and Applications
(/journal/mathematics/special_issues/Multivariate_Sarmanov_Distributions)


Prof. Dr. Sorana D. Bolboacă


Website (https://publons.com/researcher/249582/sorana-d-bolboaca/)
 SciProfiles (https://sciprofiles.com/profile/18788)


Department of Medical Informatics and Biostatistics, "Iuliu Haţieganu" University of Medicine and Pharmacy, Louis Pasteur Str., No. 6, 400349 Cluj-
Napoca, Cluj, Romania

Interests: applied and computational statistics; molecular modeling; genetic analysis; statistical modeling in medicine; integrated health informatics
system; medical diagnostic research; statistical inference; medical imaging analysis; assisted decision systems; research ethics; social media and
health information; evidence-based medicine

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Applied and Computational Statistics (/journal/mathematics/special_issues/applied_computational_statistics)

Special Issue in
Symmetry: Symmetry in Applied Mathematics (/journal/symmetry/special_issues/Symmetry_Applied_Mathematics)

Special Issue in
Mathematics: Applied Medical Statistics: Theory, Computation, Applicability
(/journal/mathematics/special_issues/Applied_Medical_Statistics_Theory_Computation_Applicability)
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Prof. Dr. Jean Pierre Boon



Website (http://homepages.ulb.ac.be/~jpboon/)
 SciProfiles (https://sciprofiles.com/profile/846353)

Physics Department, Université Libre de Bruxelles, CP 231, 1050 Bruxelles, Belgium

Interests: Thermodynamics and Statistical Mechanics; Statistical Thermodynamics; Nonlinear Dynamics, Stochastic Processes; Lattice gas automata;
Dynamics; Nonlinear Models, Statistical Mechanics; Convection


Dr. Javier Borge-Holthoefer


Website (https://www.uoc.edu/portal/en/news/kit-premsa/guia-experts/directori/javier-borge.html)



Internet Interdisciplinary Institute (IN3), Universitat Oberta de Catalunya (UOC Seu de Barcelona), 08018 Barcelona, Spain

Interests: complex networks; complex systems; computational social science; information ecosystems; urban computing


Prof. Dr. Åke Brännström


Website (https://www.umu.se/en/staff/ake-brannstrom/)
 SciProfiles (https://sciprofiles.com/profile/46712)


Department of Mathematics and Mathematical Statistics, Umeå University, Umeå, Sweden

Interests: mathematical ecology; theoretical ecology; evolution; adaptive dynamics; epidemiology; population dynamics; food webs; community
assembly


Prof. Dr. Andrej Brodnik


Website (https://www.famnit.upr.si/sl/zaposleni-in-sodelavci/andy/)



Faculty of Mathematics, Natural Sciences and Information Technologies, University of Primorska, SI-6000 Koper, Slovenia

Interests: data structures; algorithms


Prof. Dr. Peter Brusov


Website (https://scholar.google.ru/citations?user=vt8BKLEAAAAJ&hl=ru)
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Department of Mathematics, Financial University under the Government of Russian Federation, 125993 Moscow, Russia

Interests: corporate finance


Prof. Dr. Janusz Brzdęk


Website (http://www.fpl.math.cnrs.fr/sites/default/files/u3/CV-JB.pdf)



Faculty of Applied Mathematics, AGH University of Science and Technology, Aleja Adama Mickiewicza 30, 30-059 Kraków, Poland

Interests: functional equations and inequalities; Ulam's type stability; fixed point theory

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Symmetry: Symmetry in Functional Equations and Inequalities
(/journal/symmetry/special_issues/Symmetry_Functional_Equations_Inequalities)

Special Issue in
Mathematics: New Trends in Functional Equation (/journal/mathematics/special_issues/Functional_Equation)

Special Issue in
Symmetry: Symmetry, Stability and Sustainability Issues Concerning Derivations
(/journal/symmetry/special_issues/Sustainability_Derivations_Related_Maps)

Special Issue in
Symmetry: Symmetry in Functional Equations and Inequalities Ⅱ
(/journal/symmetry/special_issues/Symmetry_Functional_Equations_Inequalities_2021)


Prof. Dr. Tomasz Brzezinski


Website (http://www.swansea.ac.uk/staff/science/maths/t.brzezinski/)
 SciProfiles (https://sciprofiles.com/profile/30058)


1. Department of Mathematics, Swansea University, Bay Campus, Fabian Way, Swansea SA1 8EN, UK

2. Department of Mathematics, University of Białystok, K. Ciołkowskiego 1M, 15-245 Białystok, Poland

Interests: noncommutative geometry; corings and comodules; Hopf algebras; category theory; algebraic structures

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Noncommutative Algebras, Their Applications and Generalizations
(/journal/mathematics/special_issues/Noncommutative_Algebras_Applications_Generalizations)

Special Issue in
Axioms: Latest Trends in Noncommutative Algebra (/journal/axioms/special_issues/Noncommutative_Algebra)


Dr. Andreas Bück


Website (https://www.spg.forschung.fau.de)
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Institute of Particle Technology (LFG), Friedrich-Alexander-Universität Erlangen-​Nürnberg (FAU), Cauerstrasse 4, Erlangen 91058, Germany

Interests: partial differential equations; population balances; multiphase flow; systems dynamics


Prof. Dr. Alfonso Bueno-Orovio


Website (https://www.cs.ox.ac.uk/people/alfonso.bueno-orovio/)



Department of Computer Science, University of Oxford, Oxford , UK

Interests: computational cardiology; cardiac electrophysiology; cardiac modelling; modelling and simulation


Prof. Dr. Tinh Quoc Bui


Website (https://sites.google.com/site/tinhqbui/profbui)



Tokyo Institute of Technology Department of Civil and Environmental Engineering 2-12-1-W8-22, Ookayama, Meguro-ku Tokyo 152-8552, Japan

Interests: computational mechanics; fracture mechanics; continuum damage mechanics; failure analysis; material modeling; composites; functionally
graded materials; smart materials; computational inelasticity; structures; concrete; quasi-brittle materials; micromechanics; finite element analysis;
isogeometric analysis; meshfree methods; adaptivity; numerical methods; crashworthiness; spot-welds; computational intelligence


Dr. James M. Buick


Website (http://buickj.myweb.port.ac.uk/index.html)
 SciProfiles (https://sciprofiles.com/profile/1156763)


School of Mechanical and Design Engineering, The University of Portsmouth, Portsmouth PO1 2UP, UK

Interests: fluid mechanics; CFD; lattice boltzmann method; thermodynamics; heat transfer; heat recovery; acoustics


Prof. Dr. Alfonso Mateos Caballero


Website (http://dia.fi.upm.es/dasg/)
 SciProfiles (https://sciprofiles.com/profile/1045081)
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Departamento de Inteligencia Artificial, Decision Analysis and Statistics Group, Universidad Politécnica de Madrid, Campus de Montegancedo s/n,
Boadilla del Monte, 28660-Madrid, Spain

Interests: multicriteria decision making; metaheuristics, machine learning; decision support systems; operations research; fraud detection


Prof. Dr. Rafael Caballero


Website (https://www.uma.es/departamento-de-economia-aplicada-matematicas/info/70204/rafael-caballero-fernandez/)



Departamento de Economia Aplicada (Matematicas), Universidad de Málaga, c/Ejido 6, 29013 Málaga, Spain

Interests: algorithms; databases; programming languages; astrophysics; observational astronomy


Prof. Dr. Jose M. Cabello


Website (https://www.uma.es/departments/teachers/L1RQWjFaRnpFZmpZcTZiWWtzLzNuUT09/)



Department of Applied Economics (Mathematics), Universidad de Málaga, 29071 Málaga, Spain

Interests: operations research; mathematical programming; optimization; economy


Dr. Francisco Javier Cabrerizo-Lorite



( https://recognition.webofsciencegroup.com/awards/highly-cited/2020/
)
 Website (https://sci2s.ugr.es/publications?

&auth=F.J.%20Cabrerizo)


Department of Computer Science and Artificial Intelligence University of Granada, 18071 Granada, Spain

Interests: group decision making; consensus; fuzzy logic; linguistic modeling

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Group Decision Making Based on Artificial Intelligence
(/journal/mathematics/special_issues/Group_Decision_Making_Based_Artificial_Intelligence)

Special Issue in
Sensors: New Trends in Intelligent Social-Health Systems Empowered by Internet of Every Things
(/journal/sensors/special_issues/heath_IET)
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Prof. Dr. Frederico Caeiro



Website (https://docentes.fct.unl.pt/fac/)
 SciProfiles (https://sciprofiles.com/profile/582623)

Departamento de Matemática, Faculdade de Ciências e Tecnologia, Universidade Nova de Lisboa Quinta da Torre, 2829-516 Caparica, Portugal

Interests: applications of statistics of extreme values in risk management; computational statistical methods; probability distribution theory; extreme
value theory; non-parametric statistics; statistics of extremes

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Computational Statistical Methods and Extreme Value Theory
(/journal/mathematics/special_issues/computational_statistical_methods)


Dr. Francesco Calimeri


Website (https://www.mat.unical.it/calimeri/)
 SciProfiles (https://sciprofiles.com/profile/217350)


Department of Mathematics and Computer Science, University of Calabria, 87036 Arcavacata, Rende CS, Italy

Interests: computational logic; answer set programming; knowledge representation and reasoning; bioinformatics; artificial intelligence


Prof. Dr. Herminia I. Calvete


Website (https://iuma.unizar.es/es/personal/calvete-fern%C3%A1ndez-herminia-i)



Dpto. de Métodos Estadísticos, IUMA, Universidad de Zaragoza, Pedro Cerbuna 12, 50009 Zaragoza, Spain

Interests: optimization


Prof. Dr. Maria Jesus Campion


Website (http://www.unavarra.es/pdi/?uid=3524&amp;languageId=1)
 SciProfiles (https://sciprofiles.com/profile/288035)
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Department of Mathematics, Public University of Navarre, Campus Arrosadía, Edificio las Encinas, Pamplona 31006, Spain

Interests: mathematics; mathematical economics; financial mathematics; psychology mathematics; applied mathematics; artificial intelligence; fuzzy
set theory; functional equations; sustainable development


Dr. Andrea Campoleoni


Website (http://hosting.umons.ac.be/php/mecagrav/english/campoleoni.php)



Service de Physique de l’Univers, Champs et Gravitation, Université de Mons, 20 place du Parc, 7000 Mons, Belgium

Interests: higher spin gauge theories; gravitational theories in three space-time dimensions; AdS/CFT

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Symmetry: Exact Solutions in Classical Field Theory: Solitons, Black Holes and Boson Stars
(/journal/symmetry/special_issues/exact_solutions_in_classical_field_theory)


Dr. María C. Cañadas


Website (https://directorio.ugr.es/static/PersonalUGR/*/show/47d36b26f6cd6cdcd7e0b8a475eadc04)



Department of Mathematics Education, Science Educación Faculty, University of Granada, Campus de la Cartuja s/n, 18071 Granada, Spain

Interests: mathematics education; early algebra; algebraic thinking; numerical thinking; inductive reasoning; kindergarten teachers' education; primary
teachers' education


Prof. Dr. Erasmo Caponio


Website (http://www.dmmm.poliba.it/index.php/it/profile/userprofile/caponio)
 SciProfiles (https://sciprofiles.com/profile/427349)


Department of Mechanics, Mathematics and Management, Polytechnic University of Bari, Via Orabona, 4, 70125 Bari, Italy

Interests: Global Lorentzian geometry; Finsler geometry
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Prof. Dr. Robert M. Capraro



Website (https://directory.education.tamu.edu/view/rcapraro)


Mathematics Education, Texas A&M University, 308 Harrington Tower, College Station, TX 77843-4232, USA

Interests: formal and informal mathematics teaching and learning (pbl); mathematical representations/middle grades mathematics teaching and
learning; quantitative research methods and analysis of mathematics standards and curriculum materials; science, technoogy, engineering, and
mathematics (stem) teaching and learning


Prof. Dr. Jean-Guy Caputo


Website (https://sites.google.com/site/jeanguycaputo/home)



Laboratoire de Mathématiques, INSA de Rouen Normandie, 76801 Saint-Etienne du Rouvray, France

Interests: nonlinear waves and applications; networks; inverse problems


Dr. Fabio Caraffini


Website (https://tinyurl.com/FabioCaraffini)
 SciProfiles (https://sciprofiles.com/profile/660639)


School of Computer Science and Informatics, Institute of Artificial Intelligence, De Montfort University, Leicester LE1 9BH, UK

Interests: evolutionary computation; swarm intelligence; computational intelligence; differential evolution; memetic computing

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Applied Sciences: Emerging Artificial Intelligence (AI) Technologies for Learning
(/journal/applsci/special_issues/Artificial_Intelligence_Learning_2020)

Special Issue in
Mathematics: Evolutionary Computation & Swarm Intelligence
(/journal/mathematics/special_issues/Evolutionary_Computation_Swarm_Intelligence)

Special Issue in
Mathematics: Swarm and Evolutionary Computation—Bridging Theory and Practice
(/journal/mathematics/special_issues/Swarm_Evolutionary_Computation_Bridging_Theory_Practice)

Special Issue in
Applied Sciences: Artificial Intelligence for Sustainable Development
(/journal/applsci/special_issues/ai_sustainable_developments)
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Prof. Dr. David Carfì


Website (https://www.researchgate.net/profile/David-Carfi/)
SciProfiles (https://sciprofiles.com/profile/author/Nmc2RmxLR0pyYWxDK2ZJeW84U01QL1pQMkR0dTkzZU5vcVR2ZmpmV3pHYz0=)


Department of Mathematics, University of California Riverside, Riverside, CA 92521, USA

Interests: mathematical economics; game theory; decision theory; risk management; bargaining theory; finance; econophysics; quantum finance;
foundations of quantum mechanics; relativistic quantum mechanics; Schwartz distribution theory; differential manifolds; relativity

Special Issues, Collections and Topics in MDPI journals
Special Issue in
Mathematics: Recent Advances in Game and Decision Theory: Structures, Models, Applications and Software
Implementation (/journal/mathematics/special_issues/Recent_advances_Game_Decision_theory)

Special Issue in
Mathematics: Recent Advances in Game and Decision Theory: Structures, Models, Applications and Software
Implementation 2019 (/journal/mathematics/special_issues/game_decision_theory)


Dr. Sandra Carillo


Website (http://www.sbai.uniroma1.it/~sandra.carillo/index_eng.html)



Dipartimento di Scienze di Base e Applicate per l'Ingegneria, Università di Roma "La Sapienza", Via A. Scarpa 16, 00161 Rome, Italy

Interests: becklund transformations in nonlinear evolution equations; soliton nonlinear evolution equations; integro-differential equations to model
materials with memory


Prof. Dr. Pedro Carpena


Website (https://scholar.google.es/citations?hl=en&user=EryOqrsAAAAJ)



Departamento de Física Aplicada II, E.T.S.I. de Telecomunicación, Universidad de Málaga, 29071 Málaga, Spain

Interests: statistical physics; complex systems; time series analysis; network physiology; bioinformatics


Prof. Dr. Tucker Carrington Jr.


Website (http://faculty.chem.queensu.ca/people/faculty/Carrington/)
 SciProfiles (https://sciprofiles.com/profile/364025)
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Department of Chemistry, Queen's University, Kingston, Ontario, K7L 3N6, Canada

Interests: quantum dynamics; theoretical spectroscopy; iterative eigensolvers; sparse grid methods; tensor formats


Prof. Dr. Fernando Casas


Website (http://www.gicas.uji.es/Fernando/fernando.html)



Institut Universitari de Matemàtiques i Aplicacions de Castelló (IMAC), Departament de Matemàtiques, Universitat Jaume I, 12071 Castellón, Spain

Interests: numerical analysis of differential equations; geometric numerical integration


Prof. Dr. Pedro A. Castillo Valdivieso


Website (https://www.ugr.es/personal/pedro-angel-castillo-valdivieso)


Department of Computer Architecture and Computer Technology, University of Granada, 18071 Granada, Spain

Interests: evolutionary computation; artificial neural networks; parallelism; distributed systems


Prof. Dr. Luís Castro


Website (https://www.ua.pt/en/p/10311888)
 SciProfiles (https://sciprofiles.com/profile/1504027)


Department of Mathematics, University of Aveiro, 3810-193 Aveiro, Portugal

Interests: boundary value problems; functional analysis; integral equations and transforms; operator theory; wave diffraction


Dr. Matteo Cavaliere


Website (https://www2.mmu.ac.uk/computing-and-maths/staff/profile/index.php?id=3641)
SciProfiles (https://sciprofiles.com/profile/1169340)
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SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is

based on the idea that 'all citations are not created
equal'. SJR is a measure of  scientific influence of
journals that accounts for both the number of citations

received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scientific influence of the average article

in a journal it expresses how central to the global

Total Documents

Evolution of the number of published documents. All
types of documents are considered, including citable

and non citable documents.

Year Documents
2013 10
2014 14
2015 61
2016 69

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total

number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,

three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2013 0.000
Cites / Doc. (4 years) 2014 0.300
Cites / Doc. (4 years) 2015 0.542

Total Cites  Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
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Cites per document Year Value
Cites / Doc. (4 years) 2016 0.565
Cites / Doc. (4 years) 2017 0.831
Cites / Doc. (4 years) 2018 1.114
Cites / Doc. (4 years) 2019 1.917
Cites / Doc. (4 years) 2020 2.737

( )

documents during the three previous years.
Journal Self-citation is defined as the number of citation

from a journal citing article to articles published by the
same journal.

Cites Year Value

citations removed) received by a journal's published
documents during the three previous years. External

citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several

countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2013 10.00
2014 21 43

Citable documents  Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the

ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than

research articles, reviews and conference papers.

Documents Year Value

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those

not cited during the following year.

Documents Year Value
Uncited documents 2013 0
Uncited documents 2014 7
Uncited documents 2015 15
Uncited documents 2016 53

% Female Authors

Evolution of the percentage of female authors.

Year Female Percent
2013 36.84
2014 41.67
2015 23.16
2016 19.84
2017 21.38
2018 29 97

Documents cited by public policy (Overton)

Evolution of the number of documents cited by public
policy documents according to Overton database.

Documents Year Value
Overton 2013 0
Overton 2014 1
Overton 2015 0
Overton 2016 2
Overton 2017 1

Documents related to SDGs (UN)

Evolution of the number of documents related to
Sustainable Development Goals defined by United

Nations. Available from 2018 onwards.

Documents Year Value
SDG 2018 26
SDG 2019 69
SDG 2020 270
SDG 2021 542
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Source details

Open Access

Mathematics

Years currently covered by Scopus: from 2013 to 2024

Publisher: Multidisciplinary Digital Publishing Institute (MDPI)

E-ISSN: 2227-7390

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

Computer Science: Computer Science (miscellaneous)

Source type: Journal
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Abstract: Nowadays, many countries have implemented carbon pricing policies. Hence, the industry
adapts to this policy while striving for its main goal of maximizing financial benefits. Here,
we study a single manufacturer–retailer inventory decision considering carbon emission cost and
item deterioration for an imperfect production system. This study examines two models considering
two cases of quality inspection. The first is when the buyer performs the quality inspection, and the
second is when the quality inspection becomes the vendor’s responsibility so that no defective
products are passed to the buyer. Carbon emission costs are incorporated under a carbon tax policy,
and we consider the carbon footprint from transporting and warehousing the items. The objective is
to jointly optimize the delivery quantity and number of deliveries per production cycle that minimize
the total cost and reduce the total carbon emissions. This study provides solution procedures to solve
the models, as well as two numerical examples.

Keywords: supply chain inventory; imperfect quality; inspection; carbon emission; deteriorating items

1. Introduction

Supply chain coordination has a favorable effect on inventory replenishment decisions.
Supply chain coordination can be realized through information sharing and joint decision-making.
Coordination brings many advantages such as lower inventory-related costs and quality
improvement [1]. This study considers supply chain management coordination and examines
its effect on both economic and environmental performance. This study proposes supply chain
inventory models that consider carbon emission costs and the existence of defective items under
different inspection coordination mechanisms. Further, the models also consider the effect of item
deterioration. In real life, many inventory items deteriorate over time due to spoilage, physical
depletion, or obsolescence.

Due to increasing pressure from legislation, customers, and other organizations, business and
industry are striving for more eco-friendly operation. The production, distribution, consumption,
and other post-consumption processes of a product are sources of carbon emission. Therefore,
the concept of a low-carbon supply chain has gained massive interest among researchers and industry
practitioners [2,3]. The objective is to control and reduce CO2 emissions (the major part of greenhouse
gas emission) from the supply chain. Recently, Kazemi et al. [4] considered the effect of carbon
emissions on several economic order quantity (EOQ) models. Sarkar et al. [5] considered warehouse
emissions in the EOQ model with a rework for the defective items. The model also considered partial
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backorder and multi-trade-credit-period. Taleizadeh et al. [6] proposed economic production quantity
(EPQ) models that considered carbon emissions. Recently, Sarkar et al. [7,8] and Daryanto and Wee [9]
incorporated a carbon tax in a supply chain total cost model. Wahab et al. [10], Jauhari et al. [11],
Sarkar et al. [12], Jauhari [13], Gautam and Khanna [14], and Tiwari et al. [15] incorporated both
carbon emissions and imperfect quality in a low-carbon supply chain model. The quality inspection
is performed by the buyer, and the defective products are sent back to the vendor or sold into the
secondary market at a discounted price.

Table 1 illustrates the research gap by comparing this paper with the existing literature. This study
focuses on supply chain inventory models for a system that contains imperfect quality items.
The decisions of the supply chain dealing with the defective items in the imperfect production
processes affect carbon emissions, because defective item processing also adds to the total emissions.
Moreover, the loss due to imperfect quality and deterioration also forces the manufacturer to produce
more products to satisfy customer demand per period, resulting in the increase in carbon emission
from production, holding, and distribution. The objectives of these studies are to simultaneously
minimize the total cost and reduce carbon emissions. This paper also contributes to low-carbon supply
chain models by considering two cases of quality inspection. In the first case, the buyer performs the
quality inspection, and in the second case, the quality inspection becomes the vendor’s responsibility.
The first model extends the studies of Wahab et al. [10], Jauhari et al. [11], Sarkar et al. [12], Jauhari [13],
and Gautam and Khanna [14] to consider the effect of deterioration. In addition to the fixed and
variable inspection costs, the model also extends Tiwari et al.’s [15] model by introducing weight and
distance-dependent transportation cost and emission variables. The second model extends the first
model by introducing an inspection option to prevent defective products from being shipped to the
buyer. This model reduces the expected total costs and emission costs of the supply chain.

Table 1. Gap analysis with existing literature.

Authors
Imperfect Quality Deteriorating

Item
Variable

Transportation Cost
Carbon

EmissionVendor’s Inspection Buyer’s Inspection

Huang (2002)
√

Goyal et al. (2003)
√

Wee et al. (2006)
√ √

Wahab et al. (2011)
√ √

Benjaafar et al. (2013)
√

Lee and Kim (2014)
√ √

Bazan et al. (2014)
√

Bozorgi et al. (2014)
√

Jauhari et al. (2014)
√ √

Bozorgi (2016)
√

Ghosh et al. (2016)
√

Sarkar et al. (2016b)
√ √ √

Yu and Hsu (2017)
√

Sarkar et al. (2017)
√ √

Toptal and Çetinkaya (2017)
√

Bouchery et al. (2017)
√

Dwicahyani et al. (2017)
√

Wangsa (2017)
√

Li et al. (2017)
√

Anvar et al. (2018)
√

Hariga et al. (2018)
√

Ji et al. (2018)
√

Wang and Ye (2018)
√

Gosh et al. (2018)
√

Ma et al. (2018)
√

Darom et al. (2018)
√

Jauhari (2018)
√ √

Gautam and Khanna (2018)
√ √

Wangsa and Wee (2018)
√

Tiwari et al. (2018)
√ √ √

Kundu and Chakrabarti (2019)
√

This paper
√ √ √ √ √

This study incorporates carbon emissions, item deterioration, and defective percentage to guide
the supply chain managers to make the inventory decisions on the delivery size and the number of
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deliveries per cycle. This introduction section is followed by reviews of previous related studies in
Section 2. Then, Section 3 defines the problem, assumptions, and notations in this study. Section 4
presents two mathematical models. Section 5 provides two numerical examples and the sensitivity
analysis to find some insights from the proposed models. In the end, Section 6 summarizes the findings
and discusses some opportunities for further research.

2. Literature Review

This study incorporates both economic and emission costs in a two-echelon supply chain
production–inventory model assuming that defective products exist in each delivered lot. This section
presents the existing literature that supports this study.

2.1. Imperfect Quality Inventory Model

In many industries, production systems are imperfect, producing a certain percentage of defective
products. Rosenblatt and Lee [16] and Porteus [17] studied the relationship between the optimal
lot size and quality performance. Rosenblatt and Lee [16] studied the optimal production cycle
through considering the proportion of defective items, while Porteus [17] related the model to the
opportunity for quality improvement and setup cost reduction through investment. Salameh and
Jaber [18] incorporated defective items into the EPQ model and considered the screening time and
cost. Many other researchers have continued the research on the EOQ and EPQ models with imperfect
quality. Those researchers assume that at the end of the screening period, or the end of the cycle,
the defective products will be sold at a lower price.

Other researchers bring the effect of imperfect quality items into the integrated vendor–buyer or
multi-echelon inventory model. Huang [19] considered imperfect quality and assumed that the vendor
provides a product warranty for the defective items. The buyer conducts a 100% inspection, and at the
end, the vendor treats the faulty items. Goyal et al. [20] extended the previous model with a single
production and multiple deliveries containing defective products. They assumed that the buyer sells
the defective items at a discounted price. Figure 1 illustrates the scenario. Wee et al. [21] considered
imperfect quality, shortage backorder, and item deterioration in an integrated production–inventory
model. Lee and Kim [22] also developed an integrated production–inventory model of imperfect
quality deteriorating items.
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Figure 1. Illustration of an integrated inventory model for imperfect quality items where defective
products are sold at a discounted price.

Bazan et al. [23] studied the effect of imperfect quality in different vendor–buyer inventory
models. In their study, the vendor performs the inspection and considers one of three possible
decisions regarding the defective items: (1) scrap off, (2) salvage at a discounted price, and (3) rework.
Figure 2 illustrates the scenario when the vendor performs the inspection. Sarkar et al. [24] studied the
integrated inventory model with two-stage inspection by the vendor considering the rework process
and variable transportation cost. Yu and Hsu [25] developed a production–inventory model in which
the defective items are returned to the vendor immediately for rework.
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Figure 2. Illustration of an integrated inventory model for imperfect quality items with
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2.2. Low-Carbon Supply Chain Management

Research on low-carbon supply chain management has increased rapidly in recent years and has
been marked by a surge in the amount of literature in this area. Much of this research revealed that
supply chain collaboration and the adjustment on operational decisions could reduce carbon emissions
without significantly increasing their costs. Wahab et al. [10] studied the optimal shipment size and
number of shipments for a two-echelon supply chain with carbon emission cost from transporting the
inventory. The emissions are affected by the distance traveled, vehicle fuel efficiency, and the actual
shipment weight. Benjaafar et al. [26] modified the traditional supply chain model by associating
the carbon footprint from placing an order to the supplier, production setup, production process,
and inventory holding. Fahimnia et al. [27] studied the impact of carbon pricing on a closed-loop
supply chain through a case study.

Bozorgi et al. [28] considered carbon emissions from transporting and storing cold items that
require temperature-controlled trucks and freezers. Bozorgi [29] extended the previous model
considering multi-product cold items under limited capacity. Hariga et al. [30] incorporated
carbon emissions from transporting and storing the cold items in a three-echelon supply chain.
Ghosh et al. [31] considered carbon emissions from production, inventory holding, and transportation
in a vendor–buyer supply chain under a single setup and multiple deliveries policy. Toptal
and Çetinkaya [32] studied the effect of supply chain coordination and carbon emissions on
vendor–buyer order quantity under lot-for-lot delivery. Bouchery et al. [33] examined different
supply chain coordination configurations considering carbon emissions under limited vehicle
capacity. Dwicahyani et al. [34] incorporated carbon emission costs, energy cost, and waste disposal
for a two-echelon supply chain with remanufacturing. Li et al. [35] considered joint carbon tax
and cap-and-trade policies for a two-echelon supply chain production–distribution model with
transportation outsourcing. Wangsa [36] incorporated the government’s penalties and incentive
policies to reduce carbon emissions.

Anvar et al. [37] considered emissions from transportation and inventory-holding activities in
a one-supplier multi-retailer supply chain. Hariga et al. [38] considered carbon tax and carbon cap
policies for a two-echelon supply chain with vendor-managed consignment inventory partnership.
The model incorporated emissions from the ordering process, production setup, and holding the
inventory. Ji et al. [39] considered a carbon reduction investment from the supplier to get higher
customer demand. Wang and Ye [40] compared the effect of considering carbon emissions on
just-in-time and economic order quantity decisions for two-echelon supply chain inventory models.
Ghosh et al. [41] considered a carbon tax regulation to minimize the total expected cost of a supply chain
under stochastic demand and shortage backorder. Ma et al. [42] considered the effect of the carbon tax
scheme between suppliers and buyer for production, procurement, and pricing decisions. Darom et
al. [43] developed a manufacturer–retailer inventory model considering disruption risks and recovery
with safety stock and the effect of carbon emission costs. The model considered carbon emissions
from the transportation activities for a better recovery plan. Huang et al. [44] studied inventory and
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pricing decisions considering carbon emission, production disruption, and controllable deterioration
using preservation technology. Recently, Daryanto et al. [45] proposed a low-carbon three-echelon
supply chain inventory model considering item deterioration. Kundu and Chakrabarti [46] developed
a low-carbon supply chain inventory model taking into account the effect of inflation and the
time-value of money. Other researchers incorporated carbon emissions in supplier selection and
order allocation [47–49].

3. Problem Definition, Assumption, and Notations

3.1. Problem Definition

This study considers a manufacturer–retailer supply chain that produces one type of item
sold solely through one channel. The retailer orders n deliveries of equal lot size (Q) per cycle.
The manufacturer implements single-setup multiple-deliveries (SSMD). Hence, it produces nQ units of
item per production cycle. This study develops two models considering two cases of quality inspection.
(1) In the first, the buyer performs a complete quality inspection process. (2) In the second, the vendor
performs the quality inspection so that no defective products are passed to the buyer. The defective
items are sold at a discounted price with no additional cost in both scenarios. Both the vendor and the
buyer consider the carbon emission costs in their decision to comply with the carbon tax regulation.
Model 1 is an extension of Tiwari et al.’s [15] model by introducing weight and distance-dependent
transportation costs in addition to the fixed and variable inspection costs. Later, the second model
extends the first model by studying another inspection option to reduce the expected total costs
and emissions.

3.2. Assumption and Notation

This study explores real-life problems of cost minimization and carbon emission reduction under
certain assumptions of a controlled situation. The assumptions are listed below, while the notations
are presented in Table 2.

1. The retailer’s demand rate and the manufacturer’s production rate are known and constant.
2. The manufacturer implements a single-setup multiple-deliveries (SSMD) policy. Based on the

retailer’s order, the manufacturer produces nQ units of item per production cycle to reduce the
setup time and cost. Then, it delivers the item in an equal lot sizes and constant time intervals [50].

3. The replenishment is instantaneous.
4. The items deteriorate in the manufacturer and retailer’s inventory. The deterioration rate for both

the manufacturer and retailer are equal and constant.
5. The defective percentage, u, has a uniform distribution where 0 ≤ α < β < 1.
6. Good products are always available during the quality inspection as x > D.
7. The retailer (in Model 1) and the manufacturer (in Model 2) perform a 100% quality inspection to

ensure an excellent service.
8. The fixed inspection cost per cycle is constant, whether performed by the buyer or the manufacturer.
9. Carbon emissions come from the fuel and electricity consumption during transporting and

holding the inventory.
10. Shortage is not considered.
11. The additional fuel consumption is a linear function of truckloads. Figure 3 illustrates the linear

fuel consumption model, which is similar to that of Hariga et al. [30] with an example of the
dataset from Volvo Corporation [51].
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Table 2. List of notations.

Symbol Definition

D demand rate (unit/year);
P production rate (unit/year);
R production quantity; R = PT1;
θ deterioration rate; (0 ≤ θ < 1);
u the probability of defective products per delivery lot size;
x quality screening rate (unit/year);
ic fixed quality inspection cost ($/cycle);
uc unit inspection cost ($/unit);
c retailer’s ordering cost ($/order);
hd retailer’s holding cost ($/unit/year);
dd retailer’s deteriorating cost ($/unit);
s manufacturer’s setup cost ($/order);
hp manufacturer’s holding cost ($/unit/year);
dp manufacturer’s deteriorating cost ($/unit);
tf manufacturer’s fixed transportation cost per delivery ($/delivery);
tv fuel price for manufacturer’s variable transportation cost ($/liter);
d distance traveled from vendor to buyer (km);
w product weight (ton/unit);
c1 average vehicle fuel consumption when empty (liter/km);
c2 average additional fuel consumption per ton of load (liter/km/ton);
Tx carbon emission tax ($/tonCO2);
Fe average emissions from fuel combustion (tonCO2/liter);
Ee average emissions from electricity generation (tonCO2/kWh);
e1 transportation emission cost ($/km); e1 = c1FeTx;
e2 average additional transportation emission cost per unit product ($/unit/km); e2 = c2wFeTx;
ec average warehouse energy consumption per unit product (kWh/unit/year);
we warehouse emissions cost per unit product ($/unit/year); we = ecEeTx;
T cycle length;
T1 production period for the manufacturer in each cycle;
T2 nonproduction period for the manufacturer in each cycle;
Ti inspection time per delivery for the retailer;
Tb inventory cycle length per delivery for the retailer; Tb = T/n;
Ip(t) manufacturer’s inventory level at time t;
Ipd(t) manufacturer’s inventory for defective products at time t;
Id(t) retailer’s inventory level at time t;
ETCd retailer’s expected total cost per year ($/year);
ETCp manufacturer’s expected total cost per year ($/year);
ETC joint expected total cost per year ($/year);
ETEd retailer’s expected total carbon emissions per year (tonCO2/year);
ETEp manufacturer’s expected total carbon emissions per year (tonCO2/year);
ETE joint expected total carbon emissions per year (tonCO2/year);

Decision variables

Q delivery lot size (unit);
n number of deliveries per order (positive integer).
* indicates optimal solution



Mathematics 2019, 7, 234 7 of 24
Mathematics 2019, 7, x FOR PEER REVIEW 7 of 25 

 

 

Figure 3. Linear function of average fuel consumption vs. total weight for regional traffic (Data source: 

Volvo Corporation, 2018). 

4. Model Development 

This section provides model development for two inspection cases. 

4.1. Model Development with Retailer Inspection 

This sub-section presents model development when quality inspection becomes the retailer’s 

responsibility. The model is adapted from Tiwari et al. [15]. However, this study considers weight 

and distance-dependent transportation cost. 

The inventory level of the manufacturer and the retailer is illustrated in Figure 4. In one 

production cycle, the manufacturer produces PT1 units of the item, and delivers all the produced 

items to the retailer n times with a constant lot size Q. Right after receiving each lot, the retailer starts 

the quality inspection that ends at Ti. At Ti, uQ units of defective products will be removed from the 

inventory. During the period [0, T/n], the retailer’s inventory decreases due to demand. 

 

Figure 4. Manufacturer’s and retailer’s inventory model for constantly deteriorating items with 

retailer’s inspection for n = 5. 

Figure 3. Linear function of average fuel consumption vs. total weight for regional traffic (Data source:
Volvo Corporation, 2018).

4. Model Development

This section provides model development for two inspection cases.

4.1. Model Development with Retailer Inspection

This sub-section presents model development when quality inspection becomes the retailer’s
responsibility. The model is adapted from Tiwari et al. [15]. However, this study considers weight and
distance-dependent transportation cost.

The inventory level of the manufacturer and the retailer is illustrated in Figure 4. In one production
cycle, the manufacturer produces PT1 units of the item, and delivers all the produced items to the
retailer n times with a constant lot size Q. Right after receiving each lot, the retailer starts the quality
inspection that ends at Ti. At Ti, uQ units of defective products will be removed from the inventory.
During the period [0, T/n], the retailer’s inventory decreases due to demand.
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4.1.1. Retailer Cost and Emission

As c is the retailer’s ordering cost, the ordering cost per year is given by c/T (Lee and Kim [22],
Yang and Wee [52]). After a lot arrived, the 100% quality inspection starts and then finishes at Ti.
As there are fixed inspection costs per delivery, ic, and unit inspection costs, uc (Sarkar et al. [12]),
the inspection cost per year is given by:

ic
n
T
+ ucQ

n
T

=
n
T
(ic + ucQ) (1)
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Figure 5. Retailer’s inventory model with imperfect quality per delivery cycle.

Figure 5 illustrates the retailer’s on-hand inventory per delivery cycle. The inventory level,
considering deterioration and imperfect quality, has been studied by researchers such as Jaggi et al. [53]
and results in the following equations:

Id(t) = Qe−θ t +
D
θ

(
e−θ t − 1

)
, 0 ≤ t ≤ Q/x (2)

Id(t) = Qe−θ t +
D
θ

(
e−θ t − 1

)
− uQ , Q/x ≤ t ≤ T/n (3)

At t = T/n, Id(T/n) = 0, therefore equation (3) becomes:

Qe−θT/n +
D
θ

(
e−θT/n − 1

)
− uQ = 0

Solving the equation for Q, one has:

Q = −
D
(

e−θT/n − 1
)

θ
(
e−θT/n − u

) =
D
(

e−θT/n − 1
)

θ
(
u− e−θT/n

) which is =
D
(

eθT/n − 1
)

θ
(
1− ueθT/n

) (Jaggi et al. [53])

Hence:

Q = Id(0) =
D
(

eθT/n − 1
)

θ
(
1− ueθT/n

) (4)

Further, the on-hand inventory per year for the retailer is:

n
T

[∫ Q/x

0
Id(t)dt +

∫ T/n

Q/x
Id(t)dt

]
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n
T

[
Q
θ

(
1− e−

θQ
x

)
− D

θ2

(
Qθ
x + e−

θQ
x − 1

)
− 1

θ

(
e−

θT
n − e−

θQ
x

)(
Q + D

θ

)
−
(

T
n −

Q
x

)(
uQ + D

θ

)]
(5)

We assumed that storing the items requires electrical energy with a certain amount of carbon footprint.
Therefore, substituting Equations (4) with (5) and considering the retailer’s holding costs and emissions,
the inventory holding and emission cost per year becomes:

(hd + we)
n
T [

D

θ2
(

ue
θT
n −1

)2

(
uD
x

(
1 + e

2θT
n − 2e

θT
n

)
+u
(

1− e
2θT

n + ue
2θT

n − ue
θT
n

)
+ θT

n

(
u− 1 + ue

θT
n − u2e

θT
n

)
+ e

θT
n − 1

)
]

(6)

Considering the expected probability value of the defective products (E[u]), the average warehouse
energy consumption per unit product (ec), and the average emission from electricity generation (Ee),
from Equation (6), the retailer’s expected carbon footprint (ETEd) per year of holding the inventory is:

ETEd = (ecEe)
n
T [

D

θ2
(

E[u]e
θT
n −1

)2

(
E[u]D

x

(
1 + e

2θT
n − 2e

θT
n

)
+E[u]

(
1− e

2θT
n + E[u]e

2θT
n − E[u]e

θT
n

)
+ θT

n

(
E[u]− 1 + E[u]e

θT
n − E[u]2e

θT
n

)
+ e

θT
n − 1

)
]

(7)

The retailer’s deteriorating cost per year is:

ddn
T

(
Q− uQ− DT

n

)
= dd

 (1− u)n
T

D
(

eθT/n − 1
)

θ
(
1− ueθT/n

) − D

 (8)

The retailer‘s total cost is the sum of the ordering, inspection, deteriorating, inventory holding,
and emission costs. Therefore, considering the probability of the defective products, the expected total
cost per year is:

ETCd = c
T + n

T

ic + uc
D
(

e
θT
n −1

)
θ

(
1−E[u]e

θT
n

)
+ dd

(
(1−E[u])n

T
D(eθT/n−1)

θ(1−E[u]eθT/n)
− D

)
+(hd + we)

nD

Tθ2
(

E[u]e
θT
n −1

)2

(
E[u]D

x

(
1 + e

2θT
n − 2e

θT
n

)
+E[u]

(
1− e

2θT
n + E[u]e

2θT
n − E[u]e

θT
n

)
+ θT

n

(
E[u]− 1 + E[u]e

θT
n − E[u]2e

θT
n

)
+ e

θT
n − 1

)
(9)

4.1.2. Manufacturer Cost and Emission

After the arrival of the retailer’s order, the manufacturer starts the production of nQ units of the
item at a production rate P. Since s is the setup cost per production cycle, the manufacturer’s setup
cost per year is s/T.

The first delivery occurs as soon as the quantity is met. The following deliveries occur at T/n
intervals. The transportation cost belongs to the manufacturer and consist of fixed and variable costs.
Swenseth and Godfrey [54], Nie et al. [55], Rahman et al. [56], and Wangsa and Wee [57] incorporated
the variable transportation cost, which is affected by the shipping distance and truckloads. The
manufacturer’s transportation cost per delivery is given by:

t f + 2dc1tv + dQwc2tv (10)
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The first element is the fixed transportation setup cost. The second element calculates the
transportation cost of an empty truck. As the truck goes from the manufacturer to the retailer and
then goes back, the distance is multiplied by two. Then, the transportation cost for the truckload is
calculated, which depends on the delivery distance and quantity, product weight, additional fuel
consumption per ton per km, and the fuel price. Substituting Equation (4) to (10), the manufacturer’s
transportation cost per year is given by:

n
T

t f + 2dc1tv + d
D
(

eθT/n − 1
)

θ
(
1− ueθT/n

)wc2tv

 (11)

Wahab et al. [10] identified that the emissions from transportation were affected by the delivery
distance, actual shipment weight, fuel consumption per km, and CO2 emissions per liter of fuel.
Therefore, the amount of the manufacturer’s carbon emission per year as the result of transportation
activity can be derived as follows:

n
T
(2dc1 + dQwc2)Fe =

n
T

2dc1 + d
D
(

eθT/n − 1
)

θ
(
1− ueθT/n

)wc2

Fe (12)
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As depicted in Figure 6, Lee and Kim [22] studied a similar inventory model for the manufacturer
using Yang and Wee’s [52] approach. Both production and consumption occur during T1, while only
consumption occurs during T2. Hsu [58] suggested some revision considering the effect of defective
products. Due to defective products and the retailer’s quality inspection, the effective demand rate for
the manufacturer becomes D/(1-u). Therefore, the inventory functions are as follows:

Ip1(t1) =
P− (D/(1− u))

θ

(
1− e−θ t1

)
, 0 ≤ t1 ≤ T1 (13)

Ip2(t2) =
(D/(1− u))

θ

(
eθ (T2−t2) − 1

)
, 0 t2 ≤ T2 (14)

From the boundary condition Ip1(T1) = Ip2(0) and following Misra’s [59] approximation:(
P− D

1− u

)
T1

(
1− 1

2
θT1

)
=

(
D

1− u

)
T2

(
1 +

1
2

θT2

)
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Hence, one has:

T1 ≈
D

(1− u)P− D
T2

(
1 +

1
2

θT2

)
(15)

T ≈ T2

(1− u)P− D

(
(1− u)P +

1
2

DθT2

)
(16)

From Yang and Wee [52], the manufacturer’s inventory per cycle is:

∫ T1

0
Ip1(t1)dt1 +

∫ T2

0
Ip2(t2)dt2 − n

∫ T/n

0
Id(t)dt (17)

Hence, the manufacturer’s holding cost per year is:

hp
T

[
P−(D/(1−u))

θ T1 +
P−(D/(1−u))

θ2

(
e−θ T1 − 1

)
− (D/(1−u))T2

θ − (D/(1−u))
θ2

(
1− eθ T2

)
−n

 D

θ2
(

ue
θT
n −1

)2

(
uD
x

(
1 + e

2θT
n − 2e

θT
n

)
+ u

(
1− e

2θT
n + ue

2θT
n − ue

θT
n

)
+ θT

n

(
u− 1 + ue

θT
n − u2e

θT
n

)
+ e

θT
n − 1

))]
(18)

The amount of a manufacturer’s carbon emissions per year as the result of warehousing activity
can be derived as follows:

ecEe
T

[
P−(D/(1−u))

θ T1 +
P−(D/(1−u))

θ2

(
e−θ T1 − 1

)
− (D/(1−u))T2

θ − (D/(1−u))
θ2

(
1− eθ T2

)
−n

 D

θ2
(

ue
θT
n −1

)2

(
uD
x

(
1 + e

2θT
n − 2e

θT
n

)
+ u

(
1− e

2θT
n + ue

2θT
n − ue

θT
n

)
+ θT

n

(
u− 1 + ue

θT
n − u2e

θT
n

)
+ e

θT
n − 1

))]
(19)

The manufacturer’s carbon emissions per year come from Equations (12) and (19). Therefore, the
manufacturer’s carbon emission cost is:

n
T

(
2de1 + d

D(eθT/n−1)
θ(1−ueθT/n)

e2

)
+we

T

[
P−(D/(1−u))

θ T1 +
P−(D/(1−u))

θ2

(
e−θ T1 − 1

)
− (D/(1−u))T2

θ − (D/(1−u))
θ2

(
1− eθ T2

)
−n

 D

θ2
(

ue
θT
n −1

)2

(
uD
x

(
1 + e

2θT
n − 2e

θT
n

)
+ u

(
1− e

2θT
n + ue

2θT
n − ue

θT
n

)
+ θT

n

(
u− 1 + ue

θT
n − u2e

θT
n

)
+ e

θT
n − 1

))]
(20)

The loss due to deterioration in the manufacturer’s inventory is the total production during the
period T1, minus the total delivered products to the retailer’s inventory. Therefore, the manufacturer’s
deteriorating cost per year is:

dp

T

PT1 − n

D
(

eθT/n − 1
)

θ
(
1− ueθT/n

)
 (21)
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From Equations (11), (18), (20), and (21), as well as the setup cost, and considering the probability
of the defective products, the manufacturer‘s expected total cost per year is:

ETCp = s
T + n

T

(
t f + 2dc1tv + d

D(eθT/n−1)
θ(1−E[u]eθT/n)

wc2tv

)
+
(hp+we)

T

[
P−(D/(1−E[u]))

θ T1 +
P−(D/(1−E[u]))

θ2

(
e−θ T1 − 1

)
− (D/(1−E[u]))T2

θ − (D/(1−E[u]))
θ2

(
1− eθ T2

)
−n

 D

θ2
(

E[u]e
θT
n −1

)2

(
e

θT
n − 1 + E[u]D

x

(
1 + e

2θT
n − 2e

θT
n

)
+E[u]

(
1− e

2θT
n + E[u]e

2θT
n − E[u]e

θT
n

)
+ θT

n

(
E[u]− 1 + E[u]e

θT
n − E[u]2e

θT
n

))]
+ n

T

(
2de1 + d

D(eθT/n−1)
θ(1−E[u]eθT/n)

e2

)
+

dp
T

(
PT1 − n

(
D(eθT/n−1)
θ(1−ueθT/n)

))

(22)

4.1.3. The Integrated Manufacturer and Retailer Cost Function

In an integrated decision, the manufacturer and the retailer jointly specify n, which minimizes the
expected total cost (ETC). The ETC is the sum of ETCd and ETCp in Equations (9) and (22).

Using Taylor’s series expansion for a small value of θT/n, θT1, and θT2, we can solve the cost
function by assuming ex as 1 + x + x2/2 + x3/6. Furthermore, the expected total emissions (ETE) per
year from the manufacturer and the retailer can be derived from Equations (7), (12), and (19).

4.1.4. Methodology and Solution Search

The objective is to determine the optimal number of deliveries (n*) that minimize the expected
total cost function (ETC). The value of n* and the respective T, T1, and T2 will lead us to the optimal
delivery quantity Q* and production quantity R. The proposed procedure to derive the positive integer
decision variable n is adapted from Tiwari et al. [15] and Yang and Wee [52] as follows:

Step 1. Substitute the T1 and T functions in Equations (15) and (16) into ETC;
Step 2. Input all the known parameters;
Step 3. Set n = 1;
Step 4. Derive the partial derivative of ETC with respect to T2 and set it to zero. Solve the equation

to find the value of T2;
Step 5. Use the known n and T2 to find the value of T1 and T using Equations (15) and (16).
Step 6. Derive the corresponding ETC;
Step 7. If ETC(n) > ETC(n − 1), then n* = n − 1 and go to Step 8; otherwise, set n = n + 1 and go back

to Step 4;
Step 8. Use n* and the corresponding T* to find Q* from Equation (4) and calculate R = PT1*.

4.2. Model Development with Manufacturer Inspection

This sub-section presents the model development when quality inspection becomes the
manufacturer’s responsibility. The purpose of such a policy is to prevent transporting defective
products. The manufacturer performs a quality inspection of all the produced products and keeps the
defective products separately until the end of the production period T1. The defective products will be
sold at a discounted price to the secondary market. The inventory level for both the manufacturer (Ip)
and the retailer (Id), including the manufacturer’s inventory of the defective products (Ipd), is illustrated
in Figure 7. In this model, the Ipd is accumulated during the T1 period. Besides, Id decreases solely due
to demand.
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4.2.1. Retailer Cost and Emission

The retailer‘s total cost is the sum of the ordering, inventory holding, deteriorating, and emission
costs. The ordering cost per year is given by c/T, which is similar to Model 1 (Section 4.1.1). During
the T/n period, Id decreases due to demand and deterioration. From Yang and Wee [52], the inventory
function is as follows:

Id(t) =
D
θ

(
eθ( T

n− t)−
)

, 0 t ≤ T/n (23)

and
Q = Id(0) =

D
θ

(
e

θT
n − 1

)
(24)

and the holding cost per year is:

hd
n
T

(∫ T/n

0
Id(t)dt

)
= hd

n
T

(
D
θ

(
1
θ

(
e

θT
n − 1

)
− T

n

))
(25)

Further, the deteriorating cost per year is:

dd
n
T

(
Q− D

T
n

)
= dd

n
T

(
D
θ

(
e

θT
n − 1

)
− DT

n

)
(26)

ETEd = ecEe

(
n
T

D
θ

(
1
θ

(
e

θT
n − 1

)
− T

n

))
(27)
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Equation (27) shows the retailer’s carbon emission (ETEd) from holding the inventory. Therefore,
the retailer’s carbon emission cost per year is:

we

(
n
T

D
θ

(
1
θ

(
e

θT
n − 1

)
− T

n

))
(28)

The retailer‘s expected total cost per year (ETCd) becomes:

ETCd =
c
T
+ (hd + we)

n
T

(
D
θ

(
1
θ

(
e

θT
n − 1

)
− T

n

))
+ dd

n
T

(
D
θ

(
e

θT
n − 1

)
− DT

n

)
(29)

4.2.2. Manufacturer Cost and Emission

Due to some percentage of defective products, the production rate of the perfect product is
(1 − u)P. The manufacturer’s setup cost per year is s/T. In this model, the manufacturer will have an
additional inspection cost. Since the total number of products being produced per production cycle is
PT1, considering a fixed inspection cost per cycle (ic) and unit inspection cost (uc), the manufacturer’s
inspection cost per year is:

ic

T
+

ucPT1

T
(30)

The manufacturer’s transportation function is similar to Equation (10); therefore, the
transportation cost and emissions per year become:

n
T

(
t f + 2dc1tv + d

D
θ

(
e

θT
n − 1

)
wc2tv

)
(31)

n
T

(
2dc1 + d

D
θ

(
e

θT
n − 1

)
wc2

)
Fe (32)

From Figure 6, the inventory differential equations are:

dIp1(t1) = ((1− u)P− D)dt1 − θ Ip1(t1)dt1, 0 ≤ t1 ≤ T1

dIp2(t2) = −Ddt2 − θ Ip2(t2)dt2, 0 ≤ t2 ≤ T2

For the boundary condition for t1 = 0, I1 (0) = 0 and for t2 = 0, I2 (0) = Io and for t2 = T2, I2 (T2) = 0,
the manufacturer’s inventory functions for the good products are:

Ip1(t1) =
(1− u)P− D

θ

(
1− e−θ t1

)
, 0 ≤ t1 ≤ T1 (33)

Ip2(t2) =
D
θ

(
eθ (T2−t2) − 1

)
, 0 t2 ≤ T2 (34)

From the boundary condition Ip1(T1) = Ip2(0), we have the following equation:

((1− u)P− D)

θ

(
1− e−θ T1

)
=

D
θ

(
eθT2 − 1

)
(35)

From Taylor’s series expansion and the assumption of θT << 1, following Misra’s [59]
approximation, one has:

((1− u)P− D)T1

(
1− 1

2
θT1

)
= DT2

(
1 +

1
2

θT2

)
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T1 ≈
D

(1− u)P− D
T2

(
1 +

1
2

θT2

)
(36)

T ≈ T2

(1− u)P− D

(
(1− u)P +

1
2

DθT2

)
(37)

Therefore, the manufacturer’s inventory for good products becomes:

∫ T1

0

(1− u)P− D
θ

(
1− e−θ t1

)
dt1 +

∫ T2

0

D
θ

(
eθ (T2−t2) − 1

)
dt2−n

[
D
θ

(
1
θ

(
e

θT
n − 1

)
− T

n

)]
(38)

Besides, there is an inventory of defective products. From Figure 6, the inventory differential
equation for the defective products is:

dIpd(t1) = uPdt1 − θ Ipd(t1)dt1, 0 ≤ t1 ≤ T1

For the boundary condition for t1 = 0, I1(0) = 0, the manufacturer’s inventory function for the
defective products is:

Ipd(t1) =
uP
θ

(
1− e−θ t1

)
, 0 ≤ t1 ≤ T1

Therefore, the manufacturer’s inventory of the defective products becomes:

∫ T1

0

uP
θ

(
1− e−θ t1

)
dt1 (39)

Hence, the manufacturer’s holding cost per year is:

hp
T

(
(1−u)P−D

θ T1 +
(1−u)P−D

θ2

(
e−θT1 − 1

)
− DT2

θ −
D
θ2

(
1− eθT2

)
−n
(

D
θ

(
1
θ

(
e

θT
n − 1

)
− T

n

))
+ uPT1

θ + uP
θ2

(
e−θT1 − 1

)) (40)

Therefore, based on Equations (32) and (40), the manufacturer’s carbon emission cost and the
total expected carbon emissions per year can be calculated as follows:

n
T

(
2de1 + d D

θ

(
e

θT
n − 1

)
e2

)
+ we

T

(
(1−u)P−D

θ T1 +
(1−u)P−D

θ2

(
e−θT1 − 1

)
− DT2

θ

− D
θ2

(
1− eθT2

)
− n

(
D
θ

(
1
θ

(
e

θT
n − 1

)
− T

n

))
+ uPT1

θ

+ uP
θ2

(
e−θT1 − 1

))
(41)

ETEp = n
T

(
2dc1 + d D

θ

(
e

θT
n − 1

)
wc2

)
Fe

+ ecEe
T

(
(1−u)P−D

θ T1 +
(1−u)P−D

θ2

(
e−θT1 − 1

)
− DT2

θ

− D
θ2

(
1− eθT2

)
− n

(
D
θ

(
1
θ

(
e

θT
n − 1

)
− T

n

))
+ uPT1

θ

+ uP
θ2

(
e−θT1 − 1

))
(42)

The number of deteriorated items in the manufacturer’s inventory is the total production during
the period T1, minus the total products delivered to the buyer and the inventory of the defective
products. Therefore, the manufacturer’s deteriorating cost per year is:

dp

T

(
(1− u)PT1 − n

(
D
θ

(
e

θT
n − 1

))
+

(
uPT1 −

uP
θ

(
1− e−θ T1

)))
(43)
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Considering the additional inspection cost and the probability of the defective products, the
manufacturer‘s expected total cost per year is:

ETCp = s
T + ic

T + ucPT1
T + n

T

(
t f + 2dc1tv + d D

θ

(
e

θT
n − 1

)
wc2tv

)
+ n

T

(
2de1 + d D

θ

(
e

θT
n − 1

)
e2

)
+

(hp+we
T

(
(1−E[u])P−D

θ T1 +
(1−E[u])P−D

θ2

(
e−θT1 − 1

)
−DT2

θ −
D
θ2

(
1− eθT2

)
− n

(
D
θ

(
1
θ

(
e

θT
n − 1

)
− T

n

))
+ E[u]PT1

θ

+ E[u]P
θ2

(
e−θT1 − 1

))
+

dp
T

(
(1− E[u])PT1 − n

(
D
θ

(
e

θT
n − 1

))
+
(

E[u]PT1 − E[u]P
θ

(
1− e−θT1

)))
(44)

4.2.3. The Integrated Manufacturer and Retailer Cost Function

The ETC of the integrated system is the sum of Equations (29) and (44). Using Taylor’s series
expansion for a small value of θT/n, θT1, and θT2, we can solve the cost function by assuming ex as 1 +
x + x2/2 + x3/6. Furthermore, the ETE can be derived from Equation (27) and Equation (42).

4.2.4. Methodology and Solution Search

Similar to Model 1, the objective is to determine the optimal number of deliveries (n*) that
minimize the expected total cost function ETC. The proposed procedure to search for the optimum
solution is as follows:

Step 1. Substitute the T1 and T functions in Equations (36) and (37) into ETC;
Step 2. Input all the known parameters;
Step 3. Set n = 1;
Step 4. Derive the partial derivative of ETC with respect to T2 and set it to zero. Solve the equation

to find the value of T2;
Step 5. Use the known n and T2 to find the value of T1 and T using Equations (36) and (37).
Step 6. Derive the corresponding ETC;
Step 7. If ETC(n) > ETC(n-1) then n* = n − 1 and go to step 8, otherwise set n = n + 1 and back to

Step 4;
Step 8. Use n* and the corresponding T* to find Q* from Equation (24) and calculate R = PT1*.

5. Numerical Example and Management Insights

5.1. Numerical Example 1

The values of the parameters are considered by adopting data from Yang and Wee [52],
Hariga et al. [30], and Tiwari et al. [15] as P = 2,000,000 units/year, D = 500,000 units/year,
x = 1,725,000 unit/year, ic = $500/delivery, uc = $0.5/unit, c = $2,000/order, s = $100,000/setup,
hd = $60/unit/year, hp = $40/unit/year, dd = $600/unit, dp = $400/unit, θ = 0.1, d = 100 km,
tf = $1000/delivery, tv = $0.75/liter, w = 0.01 ton/unit, c1 = 27 L/100 km, c2 = 0.57 L/100 km/ton
truckload, ec = 1.44 kWh/unit/year, Tx = $75/tonCO2, Fe = 2.6 × 10−3 tonCO2/L (US. EPA [60]),
Ee = 0.5 × 10−3 tonCO2/kWh (McCarthy [61]), and u is uniformly distributed in which α = 0 and
β = 0.04, with E[u] = 0.02.

The minimum value of joint expected total cost can be obtained at n* = 7 with T2 = 0.0651856,
T1 = 0.0223966, and T = 0.0875822, as shown in Table 3. The ETC is $2,834,922/year, which is from
Equation (4), the optimum Q is 6,387.7 units. The optimum R is 44,793.2 units, and the ETE is 30.598
tonCO2/year. If the supply chain solely minimizes the total amount of carbon footprint, the decision
is to perform a single-setup single-delivery (SSSD) as n = 1 with ETE = 18.460 tonCO2/year (saving
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39.7%). However, this situation increases the ETC into $3,366,391 (18.7%). Figure 8 shows the convexity
of ETC when n = 7.

Table 3. Expected total cost for different n in Model 1.

n T2(10−5) T1 (10−5) T (10−5) ETCd ETCp ETC ETE

1 4960 1703 6663 2,348,991 1,017,400 3,366,391 18.460
2 5641 1937 7578 1,463,323 1,568,493 3,031,816 21.333
3 5961 2048 8009 1,122,012 1,799,193 2,921,205 23.501
4 6161 2117 8278 941,509 1,930,509 2,872,018 25.422
5 6306 2167 8473 830,673 2,017,748 2,848,421 27.216
6 6422 2206 8628 756,370 2,081,526 2,837,896 28.935

7 * 6518 2240 8758 703,611 2,131,311 2,834,922 30.598
8 6603 2269 8872 664,620 2,172,067 2,836,687 32.218
9 6680 2295 8976 634,952 2,206,651 2,841,603 33.805

10 6751 2320 9071 611,889 2,236,823 2,848,712 35.360
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Figure 8. Graphical representation of expected total cost (ETC) for a fixed n in Model 1.

When the probability of defective products, unit inspection costs, carbon tax, and variable
transport cost are equal to zero (E[u] = uc = Tx = tv = 0), the results are n = 7, T = 0.08791, and ETC =
$2,559,246 which are similar to the results of Yang and Wee [52].

5.2. Numerical Example 2

We consider the parameters in numerical example one and solve it using the Model 2 results
of the following values. The minimum value of joint expected total cost can be obtained at
n* = 9 and T = 0.08869, as shown in Table 4. The Q, R, and ETC are 4,929.6 units, 45,360.7 units,
and $2,782,396/year, respectively. The ETE is 33.52 tonCO2/year.
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Table 4. Expected total cost for different n in Model 2.

n T2(10−5) T1(10−5) T (10−5) ETCd ETCp ETC ETE

1 4977 1709 6686 2,041,005 1,312,795 3,353,800 18.22
2 5653 1941 7595 1,167,506 1,844,193 3,011,699 21.07
3 5963 2048 8011 827,178 2,067,759 2,894,937 23.21
4 6151 2113 8264 644,684 2,195,273 2,839,957 25.12
5 6282 2158 8441 530,652 2,280,088 2,810,741 26.91
6 6384 2193 8577 425,568 2,342,142 2,794,711 28.63
7 6467 2222 8689 395,714 2,390,607 2,786,322 30.29
8 6538 2246 8784 352,240 2,430,297 2,782,747 31.92

9 * 6601 2268 8869 318,411 2,463,985 2,782,396 33.52
10 6658 2288 8945 290,923 2,493,378 2,784,301 35.11

Table 5 provides the cost comparison between the two models for the result of examples one and
two. The number of deliveries per cycle (n) is higher in Model 2 (when the manufacturer performs the
quality inspection), while the delivery lot size (Q) is lower. All the retailer’s cost components decrease,
while all the manufacturer’s cost components increase, except for the setup cost. In total, the ETC of
Model 2 is 1.85% lower than the ETC in Model 1. However, the retailer’s total costs were reduced by
54.7%, while the manufacturer’s total costs increased by 15.6%. Considering this situation, cost-saving
compensation from the retailer to the manufacturer is an alternative solution so that both parties take
advantage of the implementation of the second inspection policy. Based on Goyal [62]:

z =
ETCd−case1

ETCcase1

z is the retailer’s cost coefficient. Therefore, ETCd and ETCp after cost-saving compensation are

ETCd
a = zETCcase2

ETCp
a = (1− z)ETCcase2

Table 5. Comparison between Model 1 and Model 2.

Decision Variables and Cost Items Model 1 Model 2 Saving (%)

Number of deliveries per cycle (n*) 7 9
Cycle time (T) 0.08758 0.08869
Delivery lot size (Q); units 6387.7 4929.6
Ordering cost ($) 22,835.7 22,550.7 1.25
Inspection cost ($) 295,230.7 0 100
Inventory holding cost ($) 190,027.5 147,863.7 22.2
Deteriorating cost ($) 195,346.3 147,863.7 24.3
Emission cost ($) 171.0 133.1 22.2
Total retailer’s cost per year ($) 703,611.2 318,909.1 54.7

Total retailer’s cost per year after compensation ($) 690,574.4 1.85

Setup cost ($) 1,141,784.6 1,127,534.2 1.25
Inspection cost ($) 0 261,366.3 −100
Transportation cost ($) 85,289.5 107,690.0 −26.3
Inventory holding cost ($) 539,976.9 567,658.3 −5.13
Deteriorating cost ($) 362,122.2 397,345.0 −9.73
Emission cost ($) 2,138.0 2390.9 −11.8
Total manufacturer’s cost per year ($) 2,131,311.2 2,463,984.8 −15.6

Total manufacturer’s cost per year after
compensation ($)

2,091,821.6 1.85

Expected total cost ($) 2,834,922.4 2,782,396.0 1.85
Expected total emission (tonCO2/year) 30.598 33.523 −9.56
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Hence, the retailer and manufacturer total cost per year become $690,574.4 and $2,091,821.6,
respectively. Finally, by using this compensation policy, the cost decreases $13,036.7 for the retailer
and $39,489.6 for the vendor, or 1.85% for both parties. Table 5 also shows that the ETE of Model 2 is
33.52 tonCO2/year, which is 9.55% higher than the ETE in Model 1. We can obtain both the cost-saving
and emissions-reducing objectives from Table 4, as there is a chance to reduce the ETE of Model 2.
For n = 7, the ETE is 30.292, and the ETC is $2,781,779 in which now the ETE and the ETC are 1.0%
and 1.87% lower than those of Model 1, respectively. Thus, the objectives of cost efficiency and carbon
footprint level reduction can be obtained simultaneously. The new comparison between the two
models is presented in Table 6. It is also observed that the total delivered products to the retailer in
Model 2 after adjustment (Model 2 adj) is less than those in Model 1.

Table 6. Comparison between Model 1 and the adjusted Model 2.

Decision Variables and Cost Items Model 1 Model 2 adj Saving (%)

Number of deliveries per cycle (n*) 7 7
Cycle time (T) 0.08758 0.08704
Delivery lot size (Q); units 6,387.7 6221.2
Ordering cost ($) 22,835.7 22,977.4 −0.62
Inspection cost ($) 295,230.7 0 100
Inventory holding cost ($) 190,027.5 186,596.1 1.80
Deteriorating cost ($) 195,346.3 186,596.1 4.48
Emission cost ($) 171.0 167.9 1.81
Total retailer’s cost per year ($) 703,611.2 396,337.5 43.7

Total retailer’s cost per year after compensation ($) 690,428.8 1.87

Setup cost ($) 1,141,784.6 1,148,869.4 −0.62
Inspection cost ($) 0 261,461.4 −100
Transportation cost ($) 85,289.5 85,764.5 −0.55
Inventory holding cost ($) 539,976.9 529,446.7 1.95
Deteriorating cost ($) 362,122.2 357,812.1 1.20
Emission cost ($) 2,138.0 2117.7 0.95
Total manufacturer’s cost per year ($) 2,131,311.2 2,385,471.8 −11.9

Total manufacturer’s cost per year after
compensation ($) 2,091,380.5 1.87

Expected total cost ($) 2,834,922.4 2,781,809.3 1.87
Expected total emission (tonCO2/year) 30.598 30.292 1.00

Sensitivity analysis is performed by increasing or decreasing the value of the parameter by ±25%
and ±50% from the original values, as shown in Table 7. The results confirm that the second model is
superior to the first model in terms of total cost. The number of deliveries per cycle (n) is sensitive to
changes in parameters P, D, s, hd, hp, dd, dp, and tf. As the values of parameters P, hp, dp, and tf increase,
the smaller the value of n. Contradictory conditions occur for parameters D, s, hd, and dd. The expected
total cost is highly sensitive to the changes in parameters P, D, θ, s, uc, hd, hp, dd, dp, and tf, and almost
insensitive to the changes in other parameters.

It is observed that when the deterioration rate (θ) increases, the expected total cost and the number
of deliveries increase, but the delivery quantity decreases. When the probability of defective products
(u) increases, the expected total cost increases very slightly, especially when the inspection is performed
by the vendor. When the carbon tax (Tx) increases, the number of deliveries remains stable. Otherwise,
the delivery quantity and expected total cost increase are very small.
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Table 7. Sensitivity analysis of the two models.

Parameter Value Change
Model 1 Model 2

n * T Q a ETC %CTC n * T Q b ETC %CTC

P = 2,000,000

+50% 7 0.0816 5949.3 3,024,249 6.68 8 0.0819 5120.3 2,966,117.1 6.60
+25% 7 0.0839 6117.1 2,948,615 4.01 8 0.0842 5263.2 2,892,821.2 3.97

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 8 0.0959 6120.6 2,643,862 −6.74 9 0.0957 5322.0 2,596,679.1 −6.67
−50% 8 0.1147 7321.0 2,253,495 −20.5 11 0.1153 5296.5 2,217,427.4 −20.3

D = 500,000

+50% 8 0.0816 7811.6 3,190,858 12.5 10 0.0822 6168.2 3,136,392.1 12.7
+25% 8 0.0841 6705.8 3,044,190 7.38 9 0.0840 5833.6 2,989,178.5 7.43

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 7 0.0958 5242.7 2,548,150 −10.1 8 0.0962 4510.9 2,499,238.8 −10.2
−50% 6 0.1100 4683.3 2,151,051 −24.1 8 0.1120 3501.7 2,108,977.7 −24.2

c = 2000

+50% 7 0.0880 6415.9 2,846,315 0.40 9 0.0891 4951.6 2,793,646.2 0.40
+25% 7 0.0878 6401.8 2,840,625 0.20 9 0.0889 4940.6 2,788,027.5 0.20

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 7 0.0874 6373.5 2,829,207 −0.20 9 0.0885 4918.6 2,776,752.0 −0.20
−50% 7 0.0872 6359.3 2,823,479 −0.40 9 0.0883 4907.5 2,771,095.4 −0.41

s = 100,000

+50% 9 0.1074 6090.8 3,348,784 18,1 11 0.1081 4917.3 3,292,159.7 18.3
+25% 8 0.0979 6250.1 3,104,546 9.51 10 0.0988 4945.1 3,049,823.5 9.61

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 6 0.0760 6464.7 2,529,737 −10.8 8 0.0773 4834.4 2,480,006.3 −10.9
−50% 5 0.0625 6383.9 2,169,316 −23.5 6 0.0631 5257.7 2,122,805.7 −23.7

ic = 500

+50% 7 0.0883 6437.1 2,854,827 0.70 9 0.0888 4935.1 2,785,213.3 0.10
+25% 7 0.0879 6412.4 2,844,894 0.35 9 0.0887 4932.4 2,783,805.1 0.05

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 7 0.0872 6362.9 2,824,912 −0.35 9 0.0886 4926.8 2,780,986.3 −0.05
−50% 7 0.0869 6338.0 2,814,883 −0.71 9 0.0886 4924.1 2,779,575.6 −0.10

uc = 0.5

+50% 7 0.0876 6387.5 2,962,557 4.50 9 0.0887 4929.0 2,910,260.4 4.60
+25% 7 0.0876 6387.6 2,898,740 2.25 9 0.0887 4929.3 2,846,328.1 2.30

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 7 0.0876 6387.8 2,771,105 −2.25 9 0.0887 4929.9 2,718,463.9 −2.30
–50% 7 0.0876 6387.9 2,707,289 −4.50 9 0.0887 4930.2 2,654,531.7 −4.60

hd = 60

+50% 9 0.0872 4947.9 2,916,253 2,87 11 0.0880 4003.7 2,848,604.1 2.38
+25% 8 0.0873 5571.5 2,878,457 1.54 10 0.0883 4014.8 2,817,636.9 1.27

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 6 0.0882 7502.8 2,782,702 −1.84 7 0.0885 6327.8 2,739,318.4 −1.55
−50% 5 0.0893 9119.2 2,716,341 −4.18 5 0.0889 8901.6 2,680,745.8 −3.65

hp = 40

+50% 5 0.0779 7955.9 3,075,129 8.47 5 0.0776 7768.5 3,033,547.3 9.03
+25% 6 0.0823 7002.8 2,962,650 4.51 7 0.0827 5908.5 2,915,155.6 4.77

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 8 0.0940 5999.5 2,691,834 −5.05 10 0.0951 4758.0 2,634,200.0 −5.33
−50% 9 0.1020 5786.3 2,531,836 −10.7 13 0.1051 4044.5 2,468,523.7 −11.3

dd = 600

+50% 9 0.0872 49441 2,918,318 2,94 11 0.0880 4003.7 2,848,604.1 2.38
+25% 8 0.0873 5569.0 2,879,619 1.58 10 0.0883 4416.4 2,817,636.9 1.27

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 6 0.0882 7507.4 2,781,144 −1.90 7 0.0885 6327.8 2,739,318.4 −1.55
−50% 3 0.0872 14852.7 2,703,928 −4.62 5 0.0889 8901.6 2,680,745.8 −3.65

dp = 400

+50% 7 0.0820 5981.9 3,010,061 6,18 6 0.0806 6721.3 2,957,798.8 6.30
+25% 7 0.0847 6174.8 2,923,924 3.14 7 0.0839 5999.6 2,875,189.0 3.33

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 8 0.0922 5884.4 2,738,923 −3.39 10 0.0933 4668.1 2,679,457.1 −3.70
−50% 9 0.0976 5538.2 2,632,492 −7.14 12 0.0997 4155.5 2,566,509.0 −7.76

θ = 0.1

+50% 7 0.0794 5794.4 3,100,001 9.35 9 0.0804 4470.6 3,041,924.7 9.33
+25% 7 0.0832 6069.2 2,970,737 4.79 9 0.0843 4683.2 2,915,364.1 4.78

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 7 0.0927 6762.9 2,691,447 −5.06 9 0.0939 5219.8 2,641,938.0 −5.05
−50% 7 0.0989 7213.9 2,538,850 −10.4 8 0.0992 5516.8 2,492,404.9 −10.4

tf = 1000

+50% 6 0.0874 7440.5 2,872,436 1.32 7 0.0883 6308.3 2,826,288.0 1.58
+25% 7 0.0883 6437.1 2,854,827 0.70 8 0.0886 5542.6 2,805,413.7 0.83

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 8 0.0879 5612.0 2,814,046 −0.74 10 0.0885 4425.0 2,756,197.9 −0.94
−50% 9 0.0880 4991.1 2,790,972 −1.55 12 0.0884 3685.7 2,725,660.0 −2.04

tv = 0.75

+50% 7 0.0876 6391.8 2,837,605 0.09 9 0.0888 4933.7 2,785,501.1 0.11
+25% 7 0.0876 6389.7 2,836,264 0.05 9 0.0887 4931.6 2,783,948.8 0.06

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 7 0.0876 6385.7 2,833,581 −0.05 9 0.0886 4927.6 2,780,842.7 −0.06
−50% 7 0.0875 6383.6 2,832,239 −0.09 9 0.0886 4925.5 2,779,289.1 −0.11
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Table 7. Cont.

Parameter Value Change
Model 1 Model 2

n * T Q a ETC %CTC n * T Q b ETC %CTC

d = 100

+50% 7 0.0877 6392.8 2,838,309 0.12 9 0.0888 4934.7 2,786,313.0 0.14
+25% 7 0.0876 6390.3 2,836,616 0.06 9 0.0887 4932.2 2,784,355.0 0.07

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 7 0.0875 6385.1 2,833,229 −0.06 9 0.0886 4927.0 2,780,436.7 −0.07
−50% 7 0.0875 6382.6 2,831,535 −0.12 9 0.0886 4924.5 2,778,476.4 −0.14

E[u] = 0.02

+50% 7 0.0874 6437.8 2,843,908 0.32 9 0.0887 4931.3 2,784,137.7 0.063
+25% 7 0.0875 6412.6 2,839,414 0.16 9 0.0887 4930.5 2,783,248.6 0.031

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 7 0.0877 6363.1 2,830,435 −0.16 9 0.0887 4928.7 2,781,579.0 −0.029
−50% 7 0.0878 6338.7 2,825,951 −0.32 9 0.0887 4927.7 2,780,796.5 −0.058

w = 0.01

+50% 7 0.0876 6387.7 2,835,956 0.04 9 0.0887 4929.6 2,783,408.9 0.036
+25% 7 0.0876 6387.7 2,835.439 0.02 9 0.0887 4929.6 2,782,902.6 0.018

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 7 0.0876 6387.7 2,834,405 −0.02 9 0.0887 4929.6 2,781,889.5 −0.018
−50% 7 0.0876 6.387.7 2,833,889 −0.04 9 0.0887 4929.6 2,781,383.0 −0.036

c1, c2= 0.27,
0.0057

+50% 7 0.0876 6388.7 2,835,627 0.02 9 0.0887 4930.5 2,783,244.8 0.031
+25% 7 0.0876 6388.2 2,835,275 0.01 9 0.0887 4930.0 2,782,838.6 0.016

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 7 0.0876 6387.2 2,834,570 −0.01 9 0.0887 4928.9 2,782,026.3 −0.013
−50% 7 0.0876 6386.7 2,834,218 −0.02 9 0.0887 4928.4 2,781,620.2 −0.028

ec = 1.44

+50% 7 0.0876 6386.6 2,835,372 0.016 9 0.0887 4928.7 2,782,845.7 0.016
+25% 7 0.0876 6387.1 2,835,148 0.008 9 0.0887 4929.2 2,782,620.8 0.008

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 7 0.0876 6388.3 2,834,698 −0.008 9 0.0887 4930.0 2,782,171.2 −0.008
−50% 7 0.0876 6388.8 2,834,472 −0.016 9 0.0887 4930.5 2,781,946.2 −0.016

Tx = 75

+50% 7 0.0876 6387.7 2,836,077 0.04 9 0.0887 4929.8 2,783,658.0 0.045
+25% 7 0.0876 6387.7 2,835,500 0.02 9 0.0887 4929.7 2,783,027.1 0.023

0 7 0.0876 6387.7 2,834,922 0 9 0.0887 4929.6 2,782,396.0 0
−25% 7 0.0876 6387.7 2,834,345 −0.02 9 0.0887 4929.5 2,781,764.9 −0.023
−50% 7 0.0876 6387.6 2,833,768 −0.04 9 0.0887 4929.4 2,781,134.2 −0.045

6. Conclusions and Future Research

This study considers a two-echelon supply chain consisting of a manufacturer and a retailer where
the production activities are resulting in a certain percentage of defective products. The supply chain
entities are willing to reduce their environmental impact by coordinating the delivery quantity and
number of deliveries per cycle. The effect of carbon emissions, item deterioration, and two choices of
inspection are examined. The models are illustrated with two numerical examples, and the results
give some insights. This study is an initial exploratory study that attempts to provide a mathematical
solution for a controlled situation; it may be applied to handle larger problems of cost minimization
and carbon emission reduction in the future.

From the research finding, it is observed that the numbers of delivered products from the
manufacturer are less when the inspection is performed by the vendor. As a result, the total cost
of the supply chain is less, because the total inventory-holding cost and the total deteriorating cost
are decreasing. However, the vendor’s total cost becomes higher when it performs the inspection.
Therefore, the retailer needs to compensate a certain amount of cost-saving to the manufacturer so that
both parties take advantage.

The research finding also revealed that although the total cost is less when the inspection is
performed by the vendor, it does not guarantee a reduction in emissions. However, both the cost-saving
and emission-reducing objectives can still be obtained simultaneously by reducing the level of cost
savings. In this situation, there is a tradeoff between cost savings and reduction in carbon emissions.

Although this study addresses some practical aspects of a supply chain scenario to deal with
lower carbon emissions, the scope has a wide opportunity to be extended. Applying the approach in
a three-echelon supply chain or more is one opportunity. Future works can consider the possibility
of reworking the defective products, the capacity of the vehicle and storage facility, and investment
to reduce the carbon emissions. This study assumes a 100% inspection by the manufacturer. Future
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research may assume a sampling inspection by the manufacturer, as well as incorporate the issue of
imperfect quality inspection.
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