_ i

« C A Notsecure | yujorfonbg.acrs/index.php/yujor Mo @06 B0 = ‘a » = o :

Yugoslav Journal of Operations Research

Announcements Articles in press Archives About - Q, search

Language
YUJOR - The Yugoslav Journal of Operations Research is an international journal dealing with all Crifigin
'm-mia' aspects of operations research, systems science, and management science, YUJOR publishes
b o e A 2 % English
Masearch | refereed papers describing significant results in the above areas whether thecretical or empirical, 2
mathematical or descriptive. The international compasition of YUJOR's Editorial Board
particularly welcomes manuscripts devoted to applications invalving novel ideas and relations
3 with future information technologies. Makes Sobmissicn
Information

For Readars

Articles in press

olum 31 (2) 2021 - Special Issue is published For Librarlans

Devoted toThe International Conference on Recent Trends in Materials and Devices, held on December 18-19, 2019, at
Amity Institute of Applied Sciences, Amity University Uttar Pradesh, and Amity Institute for Advanced Research and
Studies in India.

Guest Editors:

_ i

« C A Notsecure | yujorfonbg.acrs/index.php/yujor @S 0®B0Q® ‘a » = o :

. Nita H Shah, Professor, the Head of Department of Mathematics, Gujarat University,
Ahmedabad, Gujarat, India., E-mail: nitahshah@gmall.com

. Mandeep Mittal, Amity Institute of Applied Sciences, Amity University Noida, India, Email;
mittal mandeep@yahoo.com, mmi ity.edu

. Vijay Kumar, Amity Institute of Applied Sciences, Amity Noida, Indla, Email: yijay_p
vkumaris@amity.edu

a

w

Published: 2021-08-16

Articles

An economic production guantity (EPQ) model for a deteriorating item with partial trade credit policy for price

depend: under infl and reliability

All Akbar Shalkh, Leopoldo Eduardo Cardenas-Barron, Amalesh Kumar Manna, Armande Cespedes-Mota 139151
& htep |.org{10.2298/Y}JORZ005

An inventory routing problem for deteriorating items with d i and spoilage rate

1 Gece Agus Widyadanaa, Krisna Wahyudib, I Nyoman Sutapac 53.164

@ hitep: 2298/¥]OR2005

Optimal Decisions on Software Release and Post-Release Testing: A Unified Approach

Vivek KUMAR, Saurabh PANWAR, P, K. KAPUR, Ompal SINGH 165188

0.7298{YJORZO0Z



BAU
Rectangle


Yugoslav Journal of Operations Research

Announcements Articles in press Archives About v

Home / Archives / Vol 31 No (2) (2021)

Volum 31 (2) 2021 - Special Issue is published

Devoted toThe International Conference on Recent Trends in Materials and Devices, held on December
18-19, 2019, at Amity Institute of Applied Sciences, Amity University Uttar Pradesh, and Amity Institute
for Advanced Research and Studies in India.

Guest Editors:

1. Nita H Shah, Professor, the Head of Department of Mathematics, Gujarat University,
Ahmedabad, Gujarat, India., E-mail: nitahshah@gmail.com

2. Mandeep Mittal, Amity Institute of Applied Sciences, Amity University Noida, India, Email:
mittal mandeep@yahoo.com, mmittal@amity.edu

3. Vijay Kumar, Amity Institute of Applied Sciences, Amity Noida, India, Email:
vijay_parashar@yahoo.com; vkumar15@amity.edu

Published: 2021-06-16

Articles

An economic production quantity (EPQ) model for a deteriorating item with partial trade credit
policy for price dependent demand under inflation and reliability

Ali Akbar Shaikh, Leopoldo Eduardo Cardenas-Barron, Amalesh Kumar Manna, Armando 139-151
Cespedes-Mota

https://doi.org/10.2298/YJOR2005

An inventory routing problem for deteriorating items with dy and spoil rate

1 Gede Agus Widyadanaa, Krisna Wahyudib, I Nyoman Sutapac 153-164

https://doi.org/10.2298/YJOR2005

Optimal Decisions on Software Release and Post-Release Testing: A Unified Approach
Vivek KUMAR, Saurabh PANWAR, P. K. KAPUR, Ompal SINGH 165-180

[ https://doi.org/10.2298/YJOR2002 ]

Inventory and Preservation Investment for Deteriorating Inventory System with Stock-
dependent Demand and Partial Backlogged Shortages

Nita H. Shah, Kavita Rabari, Ekta Patel 181-192

https://doi.org/10.2298/YJOR2002

Optimal Control Policy to Production and Inventory System with Promotion Effort Dependent
Demand in Segmented Market

Sunita MEHTA, Kuldeep CHAUDHARY 207-219

https://doi.org/10.2298/YJOR2002

Continuous Review Inventory Model with Lost Sale Reduction and Ordering Cost Dependent on
Lead Time for the Mixtures of Distributions

Hardik N. SONI, Kunal SHAH 221-233

https://doi.org/10.2298/YJOR2004

EPQ Model with Learning Effect For Imperfect Quality Items Under Trade-Credit Financing
Mahesh Kumar Jayaswal, Mandeep Mittal, Isha Sangal, Rita Yadav 235-247

https://doi.org/10.2298/YJOR2002

Measuring Software Reliability under the Influence of an Infected Patch
Jasmine KAUR, Adarsh ANAND, Ompal SINGH, Vijay KUMAR 249-264

[ https://doi.org/10.2298/YJOR2001 ]

Parametric Optimization of Friction Stir Welding of Al-Mg-Si Alloy: A Case Study
Nasir Khan, Sandeep Rathee, Manu Srivastava 265-272

https://doi.org/10.2298/YJOR2002

An Inventory System for Varying Decaying Medicinal Products in Healthcare Trade

Kamal Kumar, Neeraj Kumar, - Meenu 273-283

https://doi.org/10.2298/YJOR2001

Signature Reliability Evaluation of Renewable Energy System
Subhi TYAGI, Akshay KUMAR, Ashok Singh BHANDARI, Mangey RAM 193-206

https://doi.org/10.2298/YJOR2001

Information


https://yujor.fon.bg.ac.rs/index.php/yujor/index
https://yujor.fon.bg.ac.rs/index.php/yujor/announcement
https://yujor.fon.bg.ac.rs/index.php/yujor/issue/current
https://yujor.fon.bg.ac.rs/index.php/yujor/issue/archive
https://yujor.fon.bg.ac.rs/index.php/yujor/about
https://yujor.fon.bg.ac.rs/index.php/yujor/login
https://yujor.fon.bg.ac.rs/index.php/yujor/index
https://yujor.fon.bg.ac.rs/index.php/yujor/issue/archive
mailto:mittal_mandeep@yahoo.com
mailto:vijay_parashar@yahoo.com
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/889
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/889
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/889/760
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/890
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/890/761
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/891
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/891/762
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/892
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/892
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/892/763
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/894
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/894
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/894/765
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/895
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/895
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/895/766
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/896
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/896/773
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/897
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/897/768
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/898
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/898/771
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/899
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/899/772
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/893
https://yujor.fon.bg.ac.rs/index.php/yujor/article/view/893/775
BAU
Highlight


Yugoslav Journal of Operations Research

Announcements Articles in press Archives About v

Home / Editorial Team

Editor in Chief

Prof. dr Marija Kuzmanovic, University of Belgrade, Faculty of Organizational Sciences, Serbia

Area Editors

Prof. dr Y. Kotchetov, Sobolev Institute of Mathematics, Novosibirsk, Russia (Discrete Optimization,
Integer Programming, Algorithm’s Complexity)

Prof. dr A. Eremeev, Omsk State University, Siberian Branch of Russian Academy of Sciences,
Omsk, Russia (Approximation Algorithms, Genetic and Evolutionary computing)

Prof. dr B. Jarboui Khalifa University, Abu Dhabi, UAE, (Machine Learning, Al, Metaheuristics,
Automatic Programming)

Prof. dr V. Kovacevi¢-Vujci¢, University of Belgrade, Faculty of Organizational Sciences, Belgrade,
Serbia (Math ical Progr ing, Nonli Progr ing)

Prof. dr D. Makaji¢-Nikoli¢, University of Belgrade, Faculty of Organizational Sciences, Belgrade,
Serbia (Reliability, Risk, Discrete simulation, Combinatorial Optimization)

Prof. dr D. Pamucar, University of Belgrade, Faculty of Organizational Sciences, Belgrade, Serbia
(Computational Intelligence, Multi-Criteria Decision-Making, Neuro-fuzzy Systems, Fuzzy Sets, Rough
Sets, Soft Computing)

Prof. dr A. Sifaleras, University of Macedonia, Department of Applied Informatics, Thessaloniki,
Greece (Metaheuristics, Supply Chain, Network Flows, Optimization Software)

Prof. dr G. Savi¢, University of Belgrade, Faculty of Organizational Sciences, Belgrade, Serbia
(Performance Analytics, Data Envelopment Analysis, Business Analytics)

Prof. dr S. Salhi, University of Kent, Canterbury, UK (Supply Chain Optimization, Logistics, Routing,
Operations Management)

Prof. dr B. Stanojevi¢, Mathematical Institute SASA, Belgrade, Serbia (Fuzzy Optimization)

Prof. dr M. Vidovi¢, Facuty of Transport and Traffic Engineering, Belgrade, Serbia (Logistics,
Transportation, Modeling)

Editorial Board

Prof. dr A.S. Antipin, Russian Academy of Sciences, Moscow, Russia

Prof. dr A. V. Arutyunov, Moscow State University, Faculty of Computational Mathematics and
Cybernetics, Moscow, Russia

Prof. dr J. Brimberg, Royal military college of Canada, Ontario, Canada

Prof. dr J. P. Brans, Vrije Universiteit Brussel, University of Brussels, Bruxelles, Belgium

Prof. dr E. Carrizosa, Universidad de Sevilla, Sevilla, Spain

Prof. dr D. Cvetkovi¢, Mathematical Institute SASA, Belgrade, Serbia

Prof. dr M. Cangalovi¢, University of Belgrade, Faculty of Organizational Sciences, Belgrade, Serbia
Prof. dr G. Cirovi¢, University of Novi Sad, Faculty of Technical Sciences, Novi Sad, Serbia

Prof. dr D. de Werra, Ecole Polytechnique Federale de Lausanne, Lausanne, Switzerland

Dr T. Davidovi¢, Mathematical Institute SASA, Belgrade, Serbia

Prof. dr B. Delibasi¢, University of Belgrade, Faculty of Organizational Sciences, Belgrade, Serbia
Prof. dr B. Dugosija, University of Belgrade, Faculty of Mathematics, Belgrade, Serbia

Prof. dr S. A. Edalatpanah, Department of Applied Mathematics, Ayandegan Institute of Higher
Education, Tonekabon, Iran

Prof. dr P. Hansen, GERAD, Ecole des Hautes Etudes Commerciales, Montréal, Canada

Prof. dr A. Hertz, Polytechnique Montréal, Montréal, Canada

Prof. dr M. Ja¢imovi¢, University of Montenegro, Faculty of Mathematics, Podgorica, Montenegro
Prof. dr J. Krarup, University of Copenhagen, Department of Computer Science DIKU, Copenhagen,
Denmark

Prof. dr J. Kratica, Mathematical Institute SASA, Belgrade, Serbia

Prof. dr N. Kreji¢, University of Novi Sad, Faculty of Natural Sciences, Department of Mathematics,
Novi Sad, Serbia

Prof. dr S. Martello, University of Bologna, DEI "Guglielmo Marconi", Bologna, Italy

Prof. dr M. Marti¢, University of Belgrade, Faculty of Organizational Sciences, Belgrade, Serbia
Prof. dr G. Milovanovi¢, Mathematical Institute SASA, Belgrade, Serbia

Prof. dr Z. Mladenovi¢, University of Belgrade, Faculty of Economics, Belgrade, Serbia

Prof. dr S. K. Mishra, Banaras Hindu University, Varanasi, India

Prof. dr J. A. Moreno-Perez, University of La Laguna, Tenerife, Spain

Prof. dr G. L. Nemhauser, School of Industrial and Systems Engineering, Georgia Institute of
Technology, Atlanta, USA

Prof. dr E. Pap, Singidunum University, Belgrade, Serbia

Prof. dr V. T. Paschos, Universite Paris-Dauphine, LAMSADE, Paris, France

Prof. dr S. Petrovi¢, University of Nottingham, School of Computer Science & IT, Nottingham,
United Kingdom

Dr M. Radosavljevi¢, Mining Institute Ltd. Belgrade, Belgrade, Serbia

Prof. dr B. Sarkar, Hanyang University, Department of Industrial and Management Engineering,
Ansan, South Korea

Prof. dr D. Simic, University of Belgrade, Faculty of Organizational Sciences, Belgrade, Serbia
Prof. dr P. Stanimirovi¢, University of Ni$, Faculty of Sciences and Mathematics, Ni$, Serbia

Prof. dr M. Stanojevi¢, University of Belgrade, Faculty of Organizational Sciences, Belgrade, Serbia
Prof. dr M. Suknovi¢, University of Belgrade, Faculty of Organizational Sciences, Belgrade, Serbia
Prof. dr K. Tsouros, University of Macedonia, Department of Applied Informatics, Thessaloniki,
Greece

Prof. dr B. UroSevi¢, University of Belgrade, RAF, Belgrade, Serbia

Prof. dr D. UroSevi¢, University of Belgrade, Mathematical Institute SASA, Belgrade, Serbia

Prof. dr P. Vellucci, Roma Tre University, Department of Economics, Rome, Italy

Prof. dr S. Vuji¢, Mining Institute Belgrade, Belgrade, Serbia

Prof. dr M. Vujo3evi¢, Faculty of Organizational Sciences, Belgrade, Serbia

Former Editors-in-Chief

Nenad Mladenovic¢ (2010-2022);
Vera Kovacevi¢-Vujcic¢ (1998-2021);
Mirko Vujosevic (2011-2021);

Jovo Vuleta (1992-2009);

Radivoj Petrovi¢ (1991-2010);
Jovan Petric¢ (1991-1997);
Radoslav Stanojevic¢ (1991)


https://yujor.fon.bg.ac.rs/index.php/yujor/index
https://yujor.fon.bg.ac.rs/index.php/yujor/announcement
https://yujor.fon.bg.ac.rs/index.php/yujor/issue/current
https://yujor.fon.bg.ac.rs/index.php/yujor/issue/archive
https://yujor.fon.bg.ac.rs/index.php/yujor/about
https://yujor.fon.bg.ac.rs/index.php/yujor/login
https://yujor.fon.bg.ac.rs/index.php/yujor/index

Journal Technical Assistants

* Minja Marinovi¢
* Ognjen Nikoli¢
* Sandra Nikolovski

Information

For Readers
For Authors

For Librarians

Indexing

Scopus

SJR rank (Q rank)

Directory of Open Access Journals -DOAJ
doiSerbia

International Abstracts in Operations Research
Mathematical Reviews

Zentralblatt fir Mathematik

Referativnyi Zhurnal

EBSCO
2 2 2022
- CiteScore
40th percentile

Powered by SCOPUS

Yugoslav Journal of
Operations Research

Q3

SJR 2022
0.28

powered by scimagajr.com



https://yujor.fon.bg.ac.rs/index.php/yujor/information/readers
https://yujor.fon.bg.ac.rs/index.php/yujor/information/authors
https://yujor.fon.bg.ac.rs/index.php/yujor/information/librarians
https://www.scopus.com/sourceid/23492
https://www.scimagojr.com/journalsearch.php?q=23492&tip=sid&clean=0
https://doaj.org/toc/1820-743X?source=%7B%22query%22%3A%7B%22bool%22%3A%7B%22must%22%3A%5B%7B%22terms%22%3A%7B%22index.issn.exact%22%3A%5B%220354-0243%22%2C%221820-743X%22%5D%7D%7D%5D%7D%7D%2C%22size%22%3A100%2C%22sort%22%3A%5B%7B%22created_date%22%3A%7B%22order%22%3A%22desc%22%7D%7D%5D%2C%22_source%22%3A%7B%7D%2C%22track_total_hits%22%3Atrue%7D
http://www.doiserbia.nb.rs/journal.aspx?issn=0354-0243
https://www.scimagojr.com/journalsearch.php?q=23492&tip=sid&exact=no
https://www.scimagojr.com/journalsearch.php?q=23492&tip=sid&exact=no
https://yujor.fon.bg.ac.rs/index.php/yujor/about/aboutThisPublishingSystem
http://pkp.sfu.ca/ojs

SJ R Scimago Journal & Country Rank

Home  JournalRankings ~ CountryRankings  VizTools  Help  AboutUs

@®x

Works Where You Write

Grammarly
Yugoslav Journal of Operations Research 3
COUNTRY SUBJECT AREA AND CATEGORY PUBLISHER H-INDEX
Serbia Decision Sciences University of Belgrade
Management Science and Operations Research
PUBLICATION TYPE ISSN COVERAGE INFORMATION
Journals 03540243 1994-1997, 1999-2022 Homepage

How to publish in this journal

vera.vujcic@alumni.fon.bg.ac.rs

SCOPE

'YUJOR - The Yugoslav Journal of O i isanii journal dealing with all aspects of operations research, systems science, and management science. YUJOR publishes refereed papers describing significant results in the above areas whether theoretical or empirical,
mathematical or descriptive. The international composition of YUJOR's Editorial Board particularly devoted to icatit involving novel ideas and relations with future information technologies.

Q Join the conversation about this journal

\

X Quartiles
FIND SIMILAR JOURNALS @ pti
RAIRO - Operations Research OPSEARCH Operational Research Operations Research International Journal of
< Perspectives Supply and Operations >
o, 3 o, o, 660 650
75% 73% 72% % %
® SR N © Total Documents © Total Cites @ Self-Cites N © External Cites per Doc @ Cites per Doc N Citations per document N
140
075 60 14 15
05 40
70 07 12
0.25 20
0 0 . 0 0o
1999 2002 2005 2008 2011 2014 2017 2020 1999 2002 2005 2008 2011 2014 2017 2020 1999 2002 2005 2008 2011 2014 2017 2020 1999 2002 2005 2008 2011 2014 2017 2020
0.6
® % Interational Collaboration BN ® Citable documents @ Non-citable documents A ® Cited documents  ® Uncited documents 3
120 120 Yugoslay Journal of « Show this widget in 03
40 Operations Research your own website

S and paste within your htm!

. Management
/ 4 Science and Just copy the code below 0
20 60 T 60 e Operations,

PRI sode: 1999 2002 2005 2008 2011 2014 2017 2020
SIR2022 N
‘ 0.28 | <a href=tps:siwwwscimag Cites / Doc. (4 years)
' ’ 4 by seimagoir.c Cites / Doc. (3 years)
1999 2002 2005 2008 2011 2014 2017 2020 1999 2002 2005 2008 2011 2014 2017 2020 1999 2002 2005 2008 2011 2014 2017 2020 powered by scimagarr.com

@ Cites / Doc. (2 years)

G SClmago Graphica

Explore, visually
communicate and make
sense of data with our
new data visualization
tool.

Metrics based on Scopus® data as of April 2023

Suhaiza Hanim
v

Works Where You Write


https://www.scimagojr.com/
https://www.scimagojr.com/
https://www.scimagojr.com/
https://www.scimagojr.com/
https://www.scimagojr.com/index.php
https://www.scimagojr.com/journalrank.php
https://www.scimagojr.com/countryrank.php
https://www.scimagojr.com/viztools.php
https://www.scimagojr.com/help.php
https://www.scimagojr.com/aboutus.php
https://www.scimagojr.com/journalrank.php?country=RS
https://www.scimagojr.com/journalrank.php?area=1800
https://www.scimagojr.com/journalsearch.php?q=University%20of%20Belgrade&tip=pub
http://yujor.fon.bg.ac.rs/index.php/yujor
http://yujor.fon.bg.ac.rs/index.php/yujor/about/submissions
mailto:vera.vujcic@alumni.fon.bg.ac.rs
https://www.googleadservices.com/pagead/aclk?nis=4&sa=L&ai=CGsKcIg54ZYXXIZKl9fwP0LqBsAydo-TRdOKaha-gEv6Jvd_OCBABIJDZx3tg6aLig-ANoAH_24rIA8gBCagDAcgDywSqBMMCT9CoOHf4S5gYeSsJRoeFkKSG3dZoePLtzULePzs529XnTgW7JauRQzojyg6Zi0NRNfUtHU6LgHrqQpVI4GzOOv_Wnay7TTadYo_sRktUCL9zC1JK50yYy9QSiC5flDvB0zj1SCGlC9d08oPyX2UmccPhxC46hn3qbE1pssrcGkwxKCLv5v2Hbz3PIu9QOPY3pnYXg8GAzUOZey3I4IGcyCSpkl4yehoeIftJ3d8vSfCsS2GKASwBw2MN-EZFVxc7_HcPpi7FI0JYFRr_qAsb3TN0oAYwFQb-YpStj9SBRU_fsFa9N_hBqITgATcbgaMojJG3K2ENCyfXWhlKv8DfcP6_gtfOqpV1b6WgC9VWozEY9X-u3oq2k2GriqB3iFvy0iQgLeRoXjxmsQrt7kFKpptZScZvRpvQsvlrp0v5TWnW4gjABLDoqLzbBIgFlf2q0E2gBi6AB7n_raICqAfZtrECqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAqgHyqmxAqgH66WxAtgHANIIHwiAYRABGB8yAooCOgSAQIBASL39wTpY2866rbKJgwOxCf6UC4TzwAw1gAoBmAsByAsBgAwBogwUKhIKEOS0sQLutbECtbixAqy6sQLaDBAKChCAqOuQh7r62xoSAgEDqg0CSUTIDQG4E-QD2BMO0BUB-BYBgBcB&ae=1&ase=2&gclid=EAIaIQobChMIhfC6rbKJgwMVklKdCR1QXQDGEAEYASAAEgItXvD_BwE&num=1&cid=CAQSOwDICaaNuBodb2chdYtpJyTa9mMVR46V17ykOw4JMpe74o2NiX6bLhWNsdqDqadmnyjfquafk3hBvbR5GAE&sig=AOD64_2okcWvb2n1n-5MB3OAEvBqZ9kJVA&client=ca-pub-7636113250813806&rf=1&nb=9&adurl=https://www.grammarly.com/a%3Futm_medium%3Dcpc%26utm_source%3Dgdn%26utm_campaign%3D20838006421%26utm_content%3D683390741199%26utm_term%3Dwww.scimagojr.com%26device%3Dc%26gclid%3DEAIaIQobChMIhfC6rbKJgwMVklKdCR1QXQDGEAEYASAAEgItXvD_BwE
https://www.googleadservices.com/pagead/aclk?nis=4&sa=L&ai=CGsKcIg54ZYXXIZKl9fwP0LqBsAydo-TRdOKaha-gEv6Jvd_OCBABIJDZx3tg6aLig-ANoAH_24rIA8gBCagDAcgDywSqBMMCT9CoOHf4S5gYeSsJRoeFkKSG3dZoePLtzULePzs529XnTgW7JauRQzojyg6Zi0NRNfUtHU6LgHrqQpVI4GzOOv_Wnay7TTadYo_sRktUCL9zC1JK50yYy9QSiC5flDvB0zj1SCGlC9d08oPyX2UmccPhxC46hn3qbE1pssrcGkwxKCLv5v2Hbz3PIu9QOPY3pnYXg8GAzUOZey3I4IGcyCSpkl4yehoeIftJ3d8vSfCsS2GKASwBw2MN-EZFVxc7_HcPpi7FI0JYFRr_qAsb3TN0oAYwFQb-YpStj9SBRU_fsFa9N_hBqITgATcbgaMojJG3K2ENCyfXWhlKv8DfcP6_gtfOqpV1b6WgC9VWozEY9X-u3oq2k2GriqB3iFvy0iQgLeRoXjxmsQrt7kFKpptZScZvRpvQsvlrp0v5TWnW4gjABLDoqLzbBIgFlf2q0E2gBi6AB7n_raICqAfZtrECqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAqgHyqmxAqgH66WxAtgHANIIHwiAYRABGB8yAooCOgSAQIBASL39wTpY2866rbKJgwOxCf6UC4TzwAw1gAoBmAsByAsBgAwBogwUKhIKEOS0sQLutbECtbixAqy6sQLaDBAKChCAqOuQh7r62xoSAgEDqg0CSUTIDQG4E-QD2BMO0BUB-BYBgBcB&ae=1&ase=2&gclid=EAIaIQobChMIhfC6rbKJgwMVklKdCR1QXQDGEAEYASAAEgItXvD_BwE&num=1&cid=CAQSOwDICaaNuBodb2chdYtpJyTa9mMVR46V17ykOw4JMpe74o2NiX6bLhWNsdqDqadmnyjfquafk3hBvbR5GAE&sig=AOD64_2okcWvb2n1n-5MB3OAEvBqZ9kJVA&client=ca-pub-7636113250813806&rf=1&nb=0&adurl=https://www.grammarly.com/a%3Futm_medium%3Dcpc%26utm_source%3Dgdn%26utm_campaign%3D20838006421%26utm_content%3D683390741199%26utm_term%3Dwww.scimagojr.com%26device%3Dc%26gclid%3DEAIaIQobChMIhfC6rbKJgwMVklKdCR1QXQDGEAEYASAAEgItXvD_BwE
https://www.googleadservices.com/pagead/aclk?nis=4&sa=L&ai=CGsKcIg54ZYXXIZKl9fwP0LqBsAydo-TRdOKaha-gEv6Jvd_OCBABIJDZx3tg6aLig-ANoAH_24rIA8gBCagDAcgDywSqBMMCT9CoOHf4S5gYeSsJRoeFkKSG3dZoePLtzULePzs529XnTgW7JauRQzojyg6Zi0NRNfUtHU6LgHrqQpVI4GzOOv_Wnay7TTadYo_sRktUCL9zC1JK50yYy9QSiC5flDvB0zj1SCGlC9d08oPyX2UmccPhxC46hn3qbE1pssrcGkwxKCLv5v2Hbz3PIu9QOPY3pnYXg8GAzUOZey3I4IGcyCSpkl4yehoeIftJ3d8vSfCsS2GKASwBw2MN-EZFVxc7_HcPpi7FI0JYFRr_qAsb3TN0oAYwFQb-YpStj9SBRU_fsFa9N_hBqITgATcbgaMojJG3K2ENCyfXWhlKv8DfcP6_gtfOqpV1b6WgC9VWozEY9X-u3oq2k2GriqB3iFvy0iQgLeRoXjxmsQrt7kFKpptZScZvRpvQsvlrp0v5TWnW4gjABLDoqLzbBIgFlf2q0E2gBi6AB7n_raICqAfZtrECqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAqgHyqmxAqgH66WxAtgHANIIHwiAYRABGB8yAooCOgSAQIBASL39wTpY2866rbKJgwOxCf6UC4TzwAw1gAoBmAsByAsBgAwBogwUKhIKEOS0sQLutbECtbixAqy6sQLaDBAKChCAqOuQh7r62xoSAgEDqg0CSUTIDQG4E-QD2BMO0BUB-BYBgBcB&ae=1&ase=2&gclid=EAIaIQobChMIhfC6rbKJgwMVklKdCR1QXQDGEAEYASAAEgItXvD_BwE&num=1&cid=CAQSOwDICaaNuBodb2chdYtpJyTa9mMVR46V17ykOw4JMpe74o2NiX6bLhWNsdqDqadmnyjfquafk3hBvbR5GAE&sig=AOD64_2okcWvb2n1n-5MB3OAEvBqZ9kJVA&client=ca-pub-7636113250813806&rf=1&nb=19&adurl=https://www.grammarly.com/a%3Futm_medium%3Dcpc%26utm_source%3Dgdn%26utm_campaign%3D20838006421%26utm_content%3D683390741199%26utm_term%3Dwww.scimagojr.com%26device%3Dc%26gclid%3DEAIaIQobChMIhfC6rbKJgwMVklKdCR1QXQDGEAEYASAAEgItXvD_BwE
https://www.googleadservices.com/pagead/aclk?nis=4&sa=L&ai=CGsKcIg54ZYXXIZKl9fwP0LqBsAydo-TRdOKaha-gEv6Jvd_OCBABIJDZx3tg6aLig-ANoAH_24rIA8gBCagDAcgDywSqBMMCT9CoOHf4S5gYeSsJRoeFkKSG3dZoePLtzULePzs529XnTgW7JauRQzojyg6Zi0NRNfUtHU6LgHrqQpVI4GzOOv_Wnay7TTadYo_sRktUCL9zC1JK50yYy9QSiC5flDvB0zj1SCGlC9d08oPyX2UmccPhxC46hn3qbE1pssrcGkwxKCLv5v2Hbz3PIu9QOPY3pnYXg8GAzUOZey3I4IGcyCSpkl4yehoeIftJ3d8vSfCsS2GKASwBw2MN-EZFVxc7_HcPpi7FI0JYFRr_qAsb3TN0oAYwFQb-YpStj9SBRU_fsFa9N_hBqITgATcbgaMojJG3K2ENCyfXWhlKv8DfcP6_gtfOqpV1b6WgC9VWozEY9X-u3oq2k2GriqB3iFvy0iQgLeRoXjxmsQrt7kFKpptZScZvRpvQsvlrp0v5TWnW4gjABLDoqLzbBIgFlf2q0E2gBi6AB7n_raICqAfZtrECqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAqgHyqmxAqgH66WxAtgHANIIHwiAYRABGB8yAooCOgSAQIBASL39wTpY2866rbKJgwOxCf6UC4TzwAw1gAoBmAsByAsBgAwBogwUKhIKEOS0sQLutbECtbixAqy6sQLaDBAKChCAqOuQh7r62xoSAgEDqg0CSUTIDQG4E-QD2BMO0BUB-BYBgBcB&ae=1&ase=2&gclid=EAIaIQobChMIhfC6rbKJgwMVklKdCR1QXQDGEAEYASAAEgItXvD_BwE&num=1&cid=CAQSOwDICaaNuBodb2chdYtpJyTa9mMVR46V17ykOw4JMpe74o2NiX6bLhWNsdqDqadmnyjfquafk3hBvbR5GAE&sig=AOD64_2okcWvb2n1n-5MB3OAEvBqZ9kJVA&client=ca-pub-7636113250813806&rf=1&nb=8&adurl=https://www.grammarly.com/a%3Futm_medium%3Dcpc%26utm_source%3Dgdn%26utm_campaign%3D20838006421%26utm_content%3D683390741199%26utm_term%3Dwww.scimagojr.com%26device%3Dc%26gclid%3DEAIaIQobChMIhfC6rbKJgwMVklKdCR1QXQDGEAEYASAAEgItXvD_BwE
https://www.googleadservices.com/pagead/aclk?nis=4&sa=L&ai=CGsKcIg54ZYXXIZKl9fwP0LqBsAydo-TRdOKaha-gEv6Jvd_OCBABIJDZx3tg6aLig-ANoAH_24rIA8gBCagDAcgDywSqBMMCT9CoOHf4S5gYeSsJRoeFkKSG3dZoePLtzULePzs529XnTgW7JauRQzojyg6Zi0NRNfUtHU6LgHrqQpVI4GzOOv_Wnay7TTadYo_sRktUCL9zC1JK50yYy9QSiC5flDvB0zj1SCGlC9d08oPyX2UmccPhxC46hn3qbE1pssrcGkwxKCLv5v2Hbz3PIu9QOPY3pnYXg8GAzUOZey3I4IGcyCSpkl4yehoeIftJ3d8vSfCsS2GKASwBw2MN-EZFVxc7_HcPpi7FI0JYFRr_qAsb3TN0oAYwFQb-YpStj9SBRU_fsFa9N_hBqITgATcbgaMojJG3K2ENCyfXWhlKv8DfcP6_gtfOqpV1b6WgC9VWozEY9X-u3oq2k2GriqB3iFvy0iQgLeRoXjxmsQrt7kFKpptZScZvRpvQsvlrp0v5TWnW4gjABLDoqLzbBIgFlf2q0E2gBi6AB7n_raICqAfZtrECqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAqgHyqmxAqgH66WxAtgHANIIHwiAYRABGB8yAooCOgSAQIBASL39wTpY2866rbKJgwOxCf6UC4TzwAw1gAoBmAsByAsBgAwBogwUKhIKEOS0sQLutbECtbixAqy6sQLaDBAKChCAqOuQh7r62xoSAgEDqg0CSUTIDQG4E-QD2BMO0BUB-BYBgBcB&ae=1&ase=2&gclid=EAIaIQobChMIhfC6rbKJgwMVklKdCR1QXQDGEAEYASAAEgItXvD_BwE&num=1&cid=CAQSOwDICaaNuBodb2chdYtpJyTa9mMVR46V17ykOw4JMpe74o2NiX6bLhWNsdqDqadmnyjfquafk3hBvbR5GAE&sig=AOD64_2okcWvb2n1n-5MB3OAEvBqZ9kJVA&client=ca-pub-7636113250813806&rf=1&nb=1&adurl=https://www.grammarly.com/a%3Futm_medium%3Dcpc%26utm_source%3Dgdn%26utm_campaign%3D20838006421%26utm_content%3D683390741199%26utm_term%3Dwww.scimagojr.com%26device%3Dc%26gclid%3DEAIaIQobChMIhfC6rbKJgwMVklKdCR1QXQDGEAEYASAAEgItXvD_BwE
https://www.scimagoir.com/rankings.php?country=SRB
https://www.scimagomedia.com/rankings.php?country=Serbia
https://www.scimagojr.com/journalrank.php?category=1803
https://www.scimagoir.com/institution.php?idp=7905
https://www.scimagojr.com/journalsearch.php?q=12991&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19700181204&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=14500154733&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100379294&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100894851&tip=sid&clean=0
https://www.graphica.app/
https://www.graphica.app/
https://www.scimagojr.com/
https://www.scimagoir.com/
https://www.scimagomedia.com/
https://www.scimagoiber.com/
https://www.scimagorc.com/
https://www.graphica.app/
https://www.scimagoepi.com/
https://www.scimagolab.com/
https://www.scimagolab.com/
https://www.googleadservices.com/pagead/aclk?nis=4&sa=L&ai=CJP6IIg54ZZrNIIy09fwP87SkoAado-TRdOKaha-gEv6Jvd_OCBABIJDZx3tg6aLig-ANoAH_24rIA8gBCagDAcgDywSqBMECT9CtLMhQOlegJHjywroqQGrpaaWVhr1IyDf_2U5RpsVAG6remyPCg8283ASbmUuNPQn2dUolsEnGMFdutW-AYu9lKZZZQ8VoVoVLBQUDPoH1oBCtHZLsLMa5s4uz2P9_VvzERkHHBqPmCxXThyh9xGvnMi0VM4f6FwWzxrTS3mJnEH9U9RbCEHQfJBZWQdGp2vVVl-6GuEOQdGDJ-UYcAXzBtDN3sR-nyMKawwcF7eD7U1pniaMdNdD0qimPQ2UKOQqFy6Z3wl2PQBznGJXliukkB0u7KRkr6_22fyDhwVlCAOoEwBTO57_MuTqcK0IwSJywSGFw7tU_ZnyMzr79ikfYT-69f1Tz6F85T9-34fSev2P8Pylp5lqLz76KwdHD9bMXa8wIeFxPyItMrPDXvZw77QIZo0qfWFYa5mZ5VtaXwASw6Ki82wSIBZX9qtBNoAYugAe5_62iAqgH2baxAqgHjs4bqAeT2BuoB-6WsQKoB_6esQKoB9XJG6gHpr4bqAeaBqgH89EbqAeW2BuoB6qbsQKoB4OtsQKoB_-esQKoB9-fsQKoB8qpsQKoB-ulsQLYBwDSCB8IgGEQARgfMgKKAjoEgECAQEi9_cE6WIDAua2yiYMDsQn-lAuE88AMNYAKAZgLAcgLAYAMAaIMFCoSChDktLEC7rWxArW4sQKsurEC2gwQCgoQgLHimOKJ55YmEgIBA6oNAklEyA0BuBPkA9gTDtAVAfgWAYAXAQ&ae=1&ase=2&gclid=EAIaIQobChMImua5rbKJgwMVDFqdCR1zGglkEAEYASAAEgIH9fD_BwE&num=1&cid=CAQSOwAvHhf_KXz3T2mmTNepVZ_8E7gDj1QkzGjwp6tj32E5qXnHgwdY5WfIK5C4r-E_eNJAlOm8zjTUGiZTGAE&sig=AOD64_1T4KAHvJW79yPkDOPr1zDvEW0PTQ&client=ca-pub-7636113250813806&rf=1&nb=9&adurl=https://www.grammarly.com/a%3Futm_medium%3Dcpc%26utm_source%3Dgdn%26utm_campaign%3D20838006421%26utm_content%3D683390741199%26utm_term%3Dwww.scimagojr.com%26device%3Dc%26gclid%3DEAIaIQobChMImua5rbKJgwMVDFqdCR1zGglkEAEYASAAEgIH9fD_BwE
https://www.googleadservices.com/pagead/aclk?nis=4&sa=L&ai=CJP6IIg54ZZrNIIy09fwP87SkoAado-TRdOKaha-gEv6Jvd_OCBABIJDZx3tg6aLig-ANoAH_24rIA8gBCagDAcgDywSqBMECT9CtLMhQOlegJHjywroqQGrpaaWVhr1IyDf_2U5RpsVAG6remyPCg8283ASbmUuNPQn2dUolsEnGMFdutW-AYu9lKZZZQ8VoVoVLBQUDPoH1oBCtHZLsLMa5s4uz2P9_VvzERkHHBqPmCxXThyh9xGvnMi0VM4f6FwWzxrTS3mJnEH9U9RbCEHQfJBZWQdGp2vVVl-6GuEOQdGDJ-UYcAXzBtDN3sR-nyMKawwcF7eD7U1pniaMdNdD0qimPQ2UKOQqFy6Z3wl2PQBznGJXliukkB0u7KRkr6_22fyDhwVlCAOoEwBTO57_MuTqcK0IwSJywSGFw7tU_ZnyMzr79ikfYT-69f1Tz6F85T9-34fSev2P8Pylp5lqLz76KwdHD9bMXa8wIeFxPyItMrPDXvZw77QIZo0qfWFYa5mZ5VtaXwASw6Ki82wSIBZX9qtBNoAYugAe5_62iAqgH2baxAqgHjs4bqAeT2BuoB-6WsQKoB_6esQKoB9XJG6gHpr4bqAeaBqgH89EbqAeW2BuoB6qbsQKoB4OtsQKoB_-esQKoB9-fsQKoB8qpsQKoB-ulsQLYBwDSCB8IgGEQARgfMgKKAjoEgECAQEi9_cE6WIDAua2yiYMDsQn-lAuE88AMNYAKAZgLAcgLAYAMAaIMFCoSChDktLEC7rWxArW4sQKsurEC2gwQCgoQgLHimOKJ55YmEgIBA6oNAklEyA0BuBPkA9gTDtAVAfgWAYAXAQ&ae=1&ase=2&gclid=EAIaIQobChMImua5rbKJgwMVDFqdCR1zGglkEAEYASAAEgIH9fD_BwE&num=1&cid=CAQSOwAvHhf_KXz3T2mmTNepVZ_8E7gDj1QkzGjwp6tj32E5qXnHgwdY5WfIK5C4r-E_eNJAlOm8zjTUGiZTGAE&sig=AOD64_1T4KAHvJW79yPkDOPr1zDvEW0PTQ&client=ca-pub-7636113250813806&rf=1&nb=19&adurl=https://www.grammarly.com/a%3Futm_medium%3Dcpc%26utm_source%3Dgdn%26utm_campaign%3D20838006421%26utm_content%3D683390741199%26utm_term%3Dwww.scimagojr.com%26device%3Dc%26gclid%3DEAIaIQobChMImua5rbKJgwMVDFqdCR1zGglkEAEYASAAEgIH9fD_BwE
https://www.googleadservices.com/pagead/aclk?nis=4&sa=L&ai=CJP6IIg54ZZrNIIy09fwP87SkoAado-TRdOKaha-gEv6Jvd_OCBABIJDZx3tg6aLig-ANoAH_24rIA8gBCagDAcgDywSqBMECT9CtLMhQOlegJHjywroqQGrpaaWVhr1IyDf_2U5RpsVAG6remyPCg8283ASbmUuNPQn2dUolsEnGMFdutW-AYu9lKZZZQ8VoVoVLBQUDPoH1oBCtHZLsLMa5s4uz2P9_VvzERkHHBqPmCxXThyh9xGvnMi0VM4f6FwWzxrTS3mJnEH9U9RbCEHQfJBZWQdGp2vVVl-6GuEOQdGDJ-UYcAXzBtDN3sR-nyMKawwcF7eD7U1pniaMdNdD0qimPQ2UKOQqFy6Z3wl2PQBznGJXliukkB0u7KRkr6_22fyDhwVlCAOoEwBTO57_MuTqcK0IwSJywSGFw7tU_ZnyMzr79ikfYT-69f1Tz6F85T9-34fSev2P8Pylp5lqLz76KwdHD9bMXa8wIeFxPyItMrPDXvZw77QIZo0qfWFYa5mZ5VtaXwASw6Ki82wSIBZX9qtBNoAYugAe5_62iAqgH2baxAqgHjs4bqAeT2BuoB-6WsQKoB_6esQKoB9XJG6gHpr4bqAeaBqgH89EbqAeW2BuoB6qbsQKoB4OtsQKoB_-esQKoB9-fsQKoB8qpsQKoB-ulsQLYBwDSCB8IgGEQARgfMgKKAjoEgECAQEi9_cE6WIDAua2yiYMDsQn-lAuE88AMNYAKAZgLAcgLAYAMAaIMFCoSChDktLEC7rWxArW4sQKsurEC2gwQCgoQgLHimOKJ55YmEgIBA6oNAklEyA0BuBPkA9gTDtAVAfgWAYAXAQ&ae=1&ase=2&gclid=EAIaIQobChMImua5rbKJgwMVDFqdCR1zGglkEAEYASAAEgIH9fD_BwE&num=1&cid=CAQSOwAvHhf_KXz3T2mmTNepVZ_8E7gDj1QkzGjwp6tj32E5qXnHgwdY5WfIK5C4r-E_eNJAlOm8zjTUGiZTGAE&sig=AOD64_1T4KAHvJW79yPkDOPr1zDvEW0PTQ&client=ca-pub-7636113250813806&rf=1&nb=0&adurl=https://www.grammarly.com/a%3Futm_medium%3Dcpc%26utm_source%3Dgdn%26utm_campaign%3D20838006421%26utm_content%3D683390741199%26utm_term%3Dwww.scimagojr.com%26device%3Dc%26gclid%3DEAIaIQobChMImua5rbKJgwMVDFqdCR1zGglkEAEYASAAEgIH9fD_BwE
https://www.googleadservices.com/pagead/aclk?nis=4&sa=L&ai=CJP6IIg54ZZrNIIy09fwP87SkoAado-TRdOKaha-gEv6Jvd_OCBABIJDZx3tg6aLig-ANoAH_24rIA8gBCagDAcgDywSqBMECT9CtLMhQOlegJHjywroqQGrpaaWVhr1IyDf_2U5RpsVAG6remyPCg8283ASbmUuNPQn2dUolsEnGMFdutW-AYu9lKZZZQ8VoVoVLBQUDPoH1oBCtHZLsLMa5s4uz2P9_VvzERkHHBqPmCxXThyh9xGvnMi0VM4f6FwWzxrTS3mJnEH9U9RbCEHQfJBZWQdGp2vVVl-6GuEOQdGDJ-UYcAXzBtDN3sR-nyMKawwcF7eD7U1pniaMdNdD0qimPQ2UKOQqFy6Z3wl2PQBznGJXliukkB0u7KRkr6_22fyDhwVlCAOoEwBTO57_MuTqcK0IwSJywSGFw7tU_ZnyMzr79ikfYT-69f1Tz6F85T9-34fSev2P8Pylp5lqLz76KwdHD9bMXa8wIeFxPyItMrPDXvZw77QIZo0qfWFYa5mZ5VtaXwASw6Ki82wSIBZX9qtBNoAYugAe5_62iAqgH2baxAqgHjs4bqAeT2BuoB-6WsQKoB_6esQKoB9XJG6gHpr4bqAeaBqgH89EbqAeW2BuoB6qbsQKoB4OtsQKoB_-esQKoB9-fsQKoB8qpsQKoB-ulsQLYBwDSCB8IgGEQARgfMgKKAjoEgECAQEi9_cE6WIDAua2yiYMDsQn-lAuE88AMNYAKAZgLAcgLAYAMAaIMFCoSChDktLEC7rWxArW4sQKsurEC2gwQCgoQgLHimOKJ55YmEgIBA6oNAklEyA0BuBPkA9gTDtAVAfgWAYAXAQ&ae=1&ase=2&gclid=EAIaIQobChMImua5rbKJgwMVDFqdCR1zGglkEAEYASAAEgIH9fD_BwE&num=1&cid=CAQSOwAvHhf_KXz3T2mmTNepVZ_8E7gDj1QkzGjwp6tj32E5qXnHgwdY5WfIK5C4r-E_eNJAlOm8zjTUGiZTGAE&sig=AOD64_1T4KAHvJW79yPkDOPr1zDvEW0PTQ&client=ca-pub-7636113250813806&rf=1&nb=8&adurl=https://www.grammarly.com/a%3Futm_medium%3Dcpc%26utm_source%3Dgdn%26utm_campaign%3D20838006421%26utm_content%3D683390741199%26utm_term%3Dwww.scimagojr.com%26device%3Dc%26gclid%3DEAIaIQobChMImua5rbKJgwMVDFqdCR1zGglkEAEYASAAEgIH9fD_BwE

Scopus

Source details

Yugoslav Journal of Operations Research 3‘3“”3 2022

Open Access @

Scopus coverage years: from 1994 to 1997, from 1999 to Present

Publisher: University of Belgrade SJR 2022

ISSN:  0354-0243 0.276

Subject area: (Decision Sciences: Management Science and Operations Research )

Source type: Journal SNIP 2022
0.670

View all documents > Set document alert [E) Save to source list  Source Homepage

CiteScore  CiteScore rank & trend ~ Scopus content coverage

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

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

CiteScore 2022 v CiteScoreTracker 2023 ©

2 2 276 Citations 2019 - 2022 2 4 300 Citations to date
: ) 127 Documents 2019 - 2022 T 123 Documents to date

Calculated on 05 May, 2023 Last updated on 05 December, 2023 « Updated monthly

CiteScore rank 2022 ®

Category Rank  Percentile

Decision Sciences

Management Science and #118/198 4oth

Operations Research

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


https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fyujor.fon.bg.ac.rs%2findex.php%2fjournal%2findex&locationID=8&categoryID=8&eid=&issn=03540243&linkType=JournalHomePage&year=&dig=3b918383f4858986c0a498ecc35d10d4
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/source/citedby.uri?sourceId=23492&docType=ar,re,cp,dp,ch&citedYear=2023,2022,2021,2020&years=2023,2022,2021,2020&pubstageExclusions=aip
https://www.scopus.com/source/search/docType.uri?sourceId=23492&years=2023,2022,2021,2020&docType=ar,re,cp,dp,ch&pubstageExclusions=aip
https://www.scopus.com/standard/help.uri?topic=14880
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/home.uri?zone=header&origin=sourceinfo
https://www.scopus.com/freelookup/form/author.uri?zone=TopNavBar&origin=NO%20ORIGIN%20DEFINED

Yugoslav Journal of Operations Research
31 (2021), Number 2, 153-164
DOT: https://doi.org/10.2298/YJOR200516037W

AN INVENTORY ROUTING PROBLEM FOR
DETERIORATING ITEMS WITH DYNAMIC
DEMAND AND SPOILAGE RATE

I Gede Agus WIDYADANA
Master of Industrial Engineering Departement, Petra Christian University,
Surabaya, Indonesia
gede@petra.ac.id

Krisna WAHYUDI
Master of Industrial Engineering Departement, Petra Christian University,
Surabaya, Indonesia
krisnawahyudil 7@gmail. com

I Nyoman SUTAPA

Master of Industrial Engineering Departement, Petra Christian University,
Surabaya, Indonesia
mantapa@petra.ac.id

Received: May 2020 / Accepted: June 2020

Abstract: Inventory routing problems (IRP) are among important tools to be used for
implementing vendor manage inventory. Many researchers try to develop methods for
solving inventory routing problem, however, only a few developed methods for inventory
routing problems for spoilage items. In reality, many items are deteriorated and spoiled
during transportation and storage period. In this paper, we developed a model and meth-
ods to solve the inventory routing problem for deteriorating items with dynamic demand
and spoilage rate, i.e., demand varies and items spoil during planning periods. Those
cases are more realistic since many commodities such as fruits and vegetables have dy-
namic demand and spoilage rate. A Genetic Algorithm and Particle Swarm Optimization
are developed to solve the problem with various demands in a specific planning period
since the problem is Np-hard. A numerical example and sensitivity analysis are con-
ducted to verify the model, and to get management insight it. The result is interesting
and support general hypothesis that dynamic demands result in higher inventory cost
than the static demands, and the increasing demand results in increasing inventory cost.
Also, the results show that increasing demand and deteriorating rates significantly affect
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the total cost, therefore, the developed model is important and significantly useful to be
used for solving IRP with dynamic demand and spoilage items.

Keywords: Inventory, Spoilage, Dynamic Demand, Genetic Algorithm, Particle Swarm
Optimization.

MSC: 65K10.

1. INTRODUCTION

Inventory Routing Problem deals with inventory and distribution issues since
both costs are dominant costs in the supply chain, ([4] and [12]). Therefore, many
organizations try to streamline stock holding and transportation expenses. The
IRP is an optimization inventory problem considering transportation costs so to
minimize transportation and inventory cost [16]. More than 30 years, researchers
have payed their attention to the IRP and gave various models and solutions, see
[3]. The IRP model that includes IRP with the continuous move was introduced
by [14]. Aghezzaf and Landeghem [1] developed IRP with multi-tours, and then
stochastic demand IRP was introduced by [6], and Liu et.al. [9] developed an IRP
model with time windows.

Recently, many IRP models consider perishable items, which have a random
lifetime regarding environmental conditions, e.g., temperature and humidity, the
uncertainty of transportation time, and harvest time [8]. Hu et.al. [7] developed
a simple IRP for perishable items using decomposition and local search methods.
Decomposition and local search are efficient methods, however, to get a more
effective solution, metaheuristic methods can be applied. A Genetic Algorithm
is used by [2] to solve an IRP problem with perishable items and single vendor.
They extended IRP model by setting transshipment from one store to another
stores. A similar model, and amethod, for perishable items was developed by [5],
however, they did not consider transshipment between stores. Widyadana and
Irohara [15] extended IRP models for perishable items by considering deteriorated
items and items delivered under specific time windows. In the model, items are not
only deteriorated during storing period in warehouses but are also, deteriorating
during the transportation period. The model is extended by [11], where they
considered multi-objectives by regarding environmental issues instead of only one
objective.

In this model, we further developed an IRP great model from [2] and intro-
duced a new model for solving more realistic conditions. We use dynamic demand
instead of static demand, and a dynamic spoilage rate, since it is difficult to pre-
dict spoilage rate for agriculture commodities such as vegetables, meat, and fruits.
We developed a model that is more realistic to be applied for agriculture items.
As the problem is an NP-hard, therefore Genetic algorithm and Particle Swarm
Optimization are used to solve it. Genetic Algorithm is an effective method used
for solving IRP problems ([2] and [5]). The other effective metaheuristic method
used to solve NP-hard problems is Particle Swarm Optimization ([14] and [10]).
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2. MODEL DEVELOPMENT

We developed the Inventory routing model, using [2], with dynamic demand
and spoilage rate. Some assumptions of this model are:

e Demand rate distribution during the replenishment period (7') is known.

e Deteriorating rate during replenishment period (7T') is known Yellow

In this model, we assume that there is one product, one vendor, and one
delivery player within a multi-period. Notations are:
Parameters:

: Inventory cost at store I ($)

: Replenishment period

: Numbers of store

: Delivery volume from store ¢ at period ¢
: Deteriorating rate in store ¢ at period ¢
: Number of reject in store ¢ at period ¢

: Delivery capacity (unit)

: Delivery cost from store i to store j ($ )
: warehouse capacity at store 4

: Product price ($ )

: Initial stock in store ¢

Variables
L; : Minimum stock in store 1
H; : Maximum stock in store %
1, if product delivered from store i to store j
ij(t) : .
0, otherwise
T M T M T M M
MinZ = Zzhili (t) —‘rPTZZSpi (t) +Z Z Cinij (t) (1)

t=1 i=1 t=1 i=1 t=1 i=1 j=i+1

Constraints:

I; (t) =1 (t—l)—Spi (t—1)+qi (t)—di (t) t=1..M;t=1.T (2)
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Spi (t) = Sr; () L; (1) i=1.M;t=1.T (3)
L(H<C i=1.M;t=1.T (4)
L(t)>L; i=1.M;t=1.T (5)
M

dYat)<Q t=1.T (6)
=1

M M

Xyt =Y X;i(t) j=1.M;t=1.T (7)
=0 i=0

X,; (t) € {0,1 i=1.M;j=1.M;i#j;t=1.T (9)
Sr; (t) € {0%, ...,100% i=1.M;t=1.T (10)
T,M € {0,1,2,3,... (11)
hi7di (t)7QaCiaIi (t)7Li7Mi7qi (t) ZO (12)

The objective function is shown in Eq. 1, where the total cost consists of inventory

cost, reject cost, and delivery cost. Equations 2 to 12 show the model constraints.
Stock quantity in period t depends on the previous period stock quantity, number
of rejected stock, incoming and outgoing product ( Eq. 2). Eq. 3 shows that the
rejected quantity is equal to rejected rate times quantity of stock. Maximum stock
quantity cannot overcome store capacity (eq. 4). Stock quantity in every store
in every period must be bigger than the minimum stock (5). Delivery quantity
of each vendor is equal to capacity delivery to all stores (6). Whenever there is
delivery from i to j, the vehicle will outbound from j (7). Eq. 8 shows delivery
quantity when the number of stock is less than the maximum stock.
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2.1. Genetic Algorithm

Genetic algorithm used in this paper is a simple GA with:

1. Chromosome representation

retail number

1 2 3 4 5 1 2 3 4 5
3 2 3 8 7 8 3 4 10| 9|
Minimum Stock Maximum Stock

Figure 1: Minimum and maximum stock chromosome

Chromosome represents three variables, i.e., minimum stock, maximum stock,
and routing for each period. Minimum and maximum stocks are represented
using integer values as shown in Figure 1. Notation for the minimum stock
is L; and the maximum stock is M;.

The third variable is delivery routing for each period. A chromosome is
represented by integer values that show the sequence of the store visited by
the vehicle. When one store is not visited, the chromosome is represented
by zero (0). A chromosome for vehicle routing can be seen in Figure 2.

Retail Number
3

period

plo|m|k|o]|-
mlololo|m]|m
wr | w|w]e
= lw jwl|o|m]un

L W py

vl lom|o

Figure 2: Chromosome representation for vehicle routing

2. Fitness function and selection

The GA fitness function is derived from equation 1, and parents selection is
using roulette wheel rule where chromosome with lower fitness value has a
higher possibility to be chosen as a parent.

3. Crossover

The Crossover method that is used in this paper is a one-point crossover.
4. Mutation

The Mutation process is done inside of one chromosome where each cell has
40% possibility to be mutated. When a cell is chosen to be mutated, it
changes randomly between a specific minimum and maximum values.

5. Elitism

Elitism is a process to keep the best chromosome in each generation auto-
matically, it become an offspring in the next generation.
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6. Stopping criteria

Stopping criteria sets the GA method to be stopped. In this paper stopping
criteria is a predetermined number of generations.

2.2. Particle Swarm Optimization

Particle Swarm Optimization algorithm works as particles move together to
follow the positions that have been found so far. Some important things that have
to be set up to get good PSO are particle representation, position, velocity, fitness
function, global best, and local best.

1. Particle representation

Particle representation for minimum and maximum stock is similar to chro-
mosome representation in GA, however, vehicle routing representation is
different. PSO uses float values instead of the sequence as shown in GA.
Particle representation for vehicle routing is shown in Figure 3. The se-
quence of the vehicle will follow the particle from the lowest to the highest
values, where value 0 shows that the retail is not visited at that period.
For example, the route for the vehicle in period one in Figure 3 is from the
vendor to stores 4-2-5 and the return to vendor.

Tk« SimpleResult GA | SmpleResulPSO | GAviPSO | TestRumming  Sneets +

B B oox- —

® B F m E 5

Figure 3: Particle representation of vehicle routing

2. Particle velocity

Particle velocity will be updated at every iteration to move every particle
closer to the best particle in local and global positions. The velocity for each
particle can be updated using equation 12.

vf“ = wvﬁc + cirand; X (pbesti — pf) + corands X (gbest — pf) (12)
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Where the gbest is the best particle position for all previous iterations, and
pbest is the position of a particle from the previous iteration.
3. Particle position
The later position of each particle is moved with its velocity as shown in
equation 13.Particle position

Later position of each particle is moved with its own velocity as shown in
equation 13.

Pyt =pf ot (13)
4. Fitness value

The fitness value is similar to the GA fitness value, where the fitness value
is derived from equation 1.
5. The best solution and stopping criteria

The best solution is derived form the best solution from the last iteration,
where the number of iterations is determined in advanced.

3. A NUMERICAL EXAMPLE AND RESULT

The numerical example uses the main data from data generation. There are
two types of demand; the first case is dynamic demand and the second case is
static demand. Demand data are generated uniformly from 20-60. The other data
such as distance, inventory cost, warehouse capacity at each store, initial stock,
delivery capacity, and product price are generated consecutively; 10, 5, uniform
[20 - 50], uniform [10 - 25], uniform [60 - 100], uniform [60 - 100], 750, and 40.

We set varies population sizes and the number of iterations to get the best
parameter for the Genetic Algorithm for both cases. The best fitness function for
case 2 is shown in Figure 4.
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Figure 4: The best fitness value for case 2 with 250 Iterations and 140 population

Figure 4 shows that the GA is not trapped to local optimal easily. The two
cases show that, at least, the solutions convergent at the 200th generation. We
set the number of generations equal to 250 to guarantee that the solution has
been convergent and the best solution is 18.65% less than the initial fitness value.
Therefore, the GA results in a significant improvement compared to the initial
solution.

For the PSO there are 32 combinations of the population (P), iteration (G),
and cases. The best solution for case 1 is derived from 250 iterations and 140
population. The best fitness values for case 1 is shown in Figure 5. The solutions
show that the longest iteration for getting the best fitness values convergent is
198 iterations, therefore we set the number of iterations to be 250 to guarantee
that the best fitness value has been convergent. The best fitness value of PSO is
32.14% better than the initial solution.
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Figure 5: The PSO best fitness value for case 1 with 250 Iterations and 140 population

The best solution for case 1 and case 2 for GA and PSO are shown in Table 1.
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The Table shows that the PSO outperforms GA in terms of the best fitness value
and computation time, therefore, we use PSO to get management insight of static

and dynamic demands.

Table 1: Table 1. The optimal values and running time of GA and PSO

Optimal Cost ($ )

GA

45123

41297.2

PSO

44296.6

41058.6

Running Time (S)

GA

3311

3281

PSO

2850

2659

3.1. Table 2 shows a comparison between case 1 with dynamic demand and case 2
with static demand. The Table shows that dynamaic has less inventory cost but
higher spoilage cost and delivery cost However, the spoilage and delivery costs
are not significant. Case 1 has a higher cost than case 2 since stores have to
keep more stocks to prevent lost sales. The dynamic demand results in a 9.1%
higher inventory cost than the static demand. Therefore, it is important for
organizations to keep demand as stable as possible, in each period, to reduce

tnventory cost.

Table 2: Table 2. Fitness values for case 1 and case 2

Case 1

Holding cost
Spoilage Cost
Transportation
Cost

Penalty Cost
Total cost

@hH H P

35362.6
8032.0
737.8

0.0
44132.4

Case 2
Holding cost
Spoilage Cost
Transportation
Cost

Penalty Cost
Total cost

@hH H P

32421.4
8096.0
795.0

0.0
41312.4

A sensitivity analysis is used to evaluate the effect of spoilage rate to the total
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cost. We use spoilage rate 5% , 7% , and 9% and keep all parameters at the same
values. The sensitivity analysis result is shown in Table 3.

Table 3: Table 3. Fitness values for varies of spoilage rate

Spoilage Rate 5% Spoilage Rate 7% Spoilage Rate 9%

$ 23382.4 Holding $ 24292.0 Holding $ 25069.6
Holding cost cost
cost

$ 3840.0 Spoilage $ 4824.0 Spoilage $ 5376.0
Spoilage Cost Cost
Cost

$ 808.0 Transportation $ 902.0 Transportation $§ 699.0
Transportation Cost Cost

Cost

$ 28030.4 Total cost $ 30028.0 Total cost $ 31144.6
Total cost

Table 3 shows an increasing 2% spoilage rate form 5% to 7% , resulting in increas-
ing holding costs from 3% to 4% , and increasing the total cost from 3.7% to 7.2%.
It shows that the spoilage rate significantly affect holding cost and spoilage cost.
Therefore, this model is suitable to be used for items with high spoilage cost such
as vegetables, fruits, and meat. For the set parameter values determined in this
numerical example, the holding cost is the highest cost for the fitness values. This
model shows that spoilage rate has high contribution to the total cost, therefore,
management has to keep spoilage rate as low as possible. Tools or machines for
keeping low spoilage rate and variation such as refrigerator, refrigeration truck,
vacuum packaging, and drying machines are important to be applied for all busi-
ness related with spoilage items. This finding is useful to support decisions and
strategies for some business in countries like Indonesia, where managements resist
to invest in machines and technologies. They think that total inventory cost for
spoilage items are not too significant compared to investment cost.

4. CONCLUSION

Inventory routing problem model is important to be used in the vendor manage
inventory scheme, where the vendor delivers and keeps his stock to some retail
stores. In this paper, an IRP for spoilage items is developed since spoilage items
are common in reality. Instead of considering static demand, this paper considers
dynamic demand. The model is an NP-hard, therefore Genetic Algorithm and
Particle Swarm Optimization are developed to solve it. Both methods are effective,
and a numerical example is used to compare their performances.The results show
that the PSO outperforms GA in terms of solution quality and computation time,
and the total cost for dynamic demand is 9% higher than the total cost of static
demand. A sensitivity analysis is conducted to analyst the effect of spoilage rate
to the total cost. It shows that the spoilage rate significantly affects the total cost.
The numerical example and sensitivity analysis show that this model should be
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used to handle spoilage items and dynamic demand. Increasing of spoilage rate
significantly affects total inventory cost, therefore it is important for business to
invest in some tools or machines to keep low spoilage rate and variations. Savings
on inventory cost could be higher than machines investment cost on plausible time.
This paper assumes that there is no transshipment between stores, therefore, the
next research can consider transshipment since it is commonly used by some retail
stores to reduce costs. The other future research by considering environmental
issues for delivering items.
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