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Abstract

Consensus problems in multi agent systems (MAS) are theoretical aspect convergence of doubly stochastic quadratic operators. This work has presented

the dynamic classifications of extreme doubly stochastic quadratic operators (EDSQOs) on finite-dimensional simplex (FDS) based on the limit behaviour

of the trajectories. The limit behaviour of the trajectories of EDSQOs, on FDS is either in state of convergence, or fixed or periodic. This paper aimed at

examining the behaviour of these states. The paper modelled the states and proves theoretically the characteristics of each state. The results indicate that

convergence operators converge to the centre (1/m), and EDSQOs point are fixed with two or more points whereas periodic states exhibit sinusoidal

behaviour. This work has contributed in understanding the limit of EDSQOs of the exterior initial points as fixed and periodic points developed spread

attribute toward a fixed point.

Keywords

Author Keywords: Dynamic classifications; extreme doubly stochastic quadratic operators; convergence; fixed; periodic; finite-dimensional simplex

KeyWords Plus: QUADRATIC STOCHASTIC OPERATORS; CONSENSUS; SET

Author Information

Reprint Address: Abdulghafor, R (reprint author)

Int Islamic Univ Malaysia, Fac Informat & Commun Technol, Kuala Lumpur 53100, Malaysia.

Addresses:

[ 1 ] Int Islamic Univ Malaysia, Fac Informat & Commun Technol, Kuala Lumpur 53100, Malaysia

       [ 2 ] Univ Teknol Malaysiapus, Malaysia Japan Int Inst Technol, Kuala Lumpur, Malaysia

       [ 3 ] Int Univ Sarajevo, Fac Engn & Nat Sci, Sarajevo, Bosnia & Herceg

E-mail Addresses: raaac2004@yahoo.com

Funding

Funding Agency Grant Number

Faculty of Information and Communication Technology, International Islamic University Malaysia   

Malaysia-Japan International Institute of Technology, University Technology Malaysia KL Campus  R.K430000.7743.4J009

View funding text   

Publisher

KOREMA, UNSKA 3, P P 473, ZAGREB, 10001, CROATIA

Journal Information

Impact Factor: Journal Citation Reports

Categories / Classification

Research Areas: Automation & Control Systems; Engineering

Web of Science Categories: Automation & Control Systems; Engineering, Electrical & Electronic

See more data fields

Citation Network

In Web of Science Core Collection

1
Times Cited

Create Citation Alert

All Times Cited Counts

1 in All Databases

See more counts

37
Cited References

View Related Records

Most recently cited by:

Abdulghafor, Rawad; Almotairi, Sultan;

Almohamedh, Hamad; et al.

Nonlinear Consensus Protocol Modified

from Doubly Stochastic Quadratic

Operators in Networks of Dynamic Agents.

SYMMETRY-BASEL (2019)

View All

Use in Web of Science

Web of Science Usage Count

1 1

Last 180 Days Since 2013

This record is from:

Web of Science Core Collection

- Science Citation Index Expanded

Suggest a correction

If you would like to improve the quality of

the data in this record, please suggest a

correction.

  1  of  1 

Cited References: 37

Showing 30 of 37 View All in Cited References page

Dynamics classifications of extreme doubly stochastic quadratic operators on 2d simplex Times Cited: 6 

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Kopernio Master Journal List Sign In  Help  English 

Tools  Searches and alerts  Search History Marked List

Free Full Text from Publisher Look Up Full Text Add to Marked ListFull Text from Publisher Find PDF Export...A

 1  of  1 

Learn more

1.

Search Search Results

http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=E5ZeANtjNQDXLDjmrK2
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=E5ZeANtjNQDXLDjmrK2&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=34756984
javascript:sup_focus('addressWOS:000484376100005-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=E5ZeANtjNQDXLDjmrK2&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=32574840
javascript:sup_focus('addressWOS:000484376100005-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=E5ZeANtjNQDXLDjmrK2&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=781075
javascript:sup_focus('addressWOS:000484376100005-3')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OutboundService.do?SID=E5ZeANtjNQDXLDjmrK2&mode=rrcAuthorRecordService&action=go&product=WOS&lang=en_US&daisIds=11599227
javascript:sup_focus('addressWOS:000484376100005-1')
javascript:hide_show('show_resc_blurb', 'inline');hide_show('show_resc_blurb_link', 'none');hide_show('hide_resc_blurb_link', 'inline')
javascript:;
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&field=TS&value=Dynamic+classifications&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&field=TS&value=extreme+doubly+stochastic+quadratic+operators&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&field=TS&value=convergence&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&field=TS&value=fixed&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&field=TS&value=periodic&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&field=TS&value=finite-dimensional+simplex&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&field=TS&value=QUADRATIC+STOCHASTIC+OPERATORS&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&field=TS&value=CONSENSUS&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&field=TS&value=SET&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
mailto:raaac2004@yahoo.com
javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
javascript:;
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&REFID=591191797&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=20&parentDoc=1&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=Wos1pAlertingPCTAdd&product=WOS&SID=E5ZeANtjNQDXLDjmrK2&component=pct&forwardTo=None&qid=20&doc=1&colName=WOS&num_cited=1');
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?REFID=591191797&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=20&parentDoc=1&product=UA&betterCount=1&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=UA
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d20%26log_event%3dyes%26product%3dWOS%26SID%3dE5ZeANtjNQDXLDjmrK2%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000484376100005&search_mode=CitedRefList&SID=E5ZeANtjNQDXLDjmrK2&parentProduct=WOS&parentQid=20&parentDoc=1&recid=WOS:000484376100005&PREC_REFCOUNT=37&fromRightPanel=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d20%26log_event%3dyes%26product%3dWOS%26SID%3dE5ZeANtjNQDXLDjmrK2%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000484376100005&parentProduct=WOS&parentQid=20&search_mode=RelatedRecords&SID=E5ZeANtjNQDXLDjmrK2&parentDoc=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?fromPID=WOS&product=UA&toPID=UA&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26excludeEventConfig%3dExcludeIfFromFullRecPage%26search_mode%3dGeneralSearch%26qid%3d20%26log_event%3dyes%26product%3dWOS%26SID%3dE5ZeANtjNQDXLDjmrK2%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&SID=E5ZeANtjNQDXLDjmrK2&qid=22&action=forward&highlighted_tab=UA&last_prod=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&search_mode=CitingArticles&queryNatural=no&doc=1&URL=%2Ffull_record.do%3Fsearch_mode%3DMostRecentCitingArticles%26qid%3D22%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3DE5ZeANtjNQDXLDjmrK2%26colName%3DWOS%26recordID%3DWOS%3A000508127700090%26doc%3D1
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=UA&toPID=UA&action=AllCitationService&isLinks=yes&highlighted_tab=UA&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d20%26log_event%3dyes%26product%3dWOS%26SID%3dE5ZeANtjNQDXLDjmrK2%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&REFID=591191797&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=20&parentDoc=1&excludeEventConfig=ExcludeIfFromFullRecPage&betterCount=1
javascript:;
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=20&parentDoc=1&qid=21&SID=E5ZeANtjNQDXLDjmrK2&colName=WOS&page=1
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=1&REFID=559603203&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
javascript:;
javascript: void('InCites')
javascript: void('JCR')
javascript: void('ESI')
javascript: void('EndNote')
javascript: void('PUBLONS')
https://kopernio.com/?utm_source=WOS_home&utm_medium=web&utm_campaign=kopernio_wos_product&ref=wos
https://mjl-clarivate-com.ezproxy.um.edu.my/home
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=E5ZeANtjNQDXLDjmrK2&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:void('Links');
javascript:;
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=20&SID=E5ZeANtjNQDXLDjmrK2&page=


By: Abdulghafor, R.; Shahidi, F.; Zeki, A.; et al.

Advanced Computer and Communication Engineering Technology  Pages: 323-335   Published: 2016

Publisher: Springer, Cham, Switzerland

[Show additional data]

A high degree of nonlinear consensus for multi-agent systems

By: Abdulghafor, R; Turaev, S; Zeki, A; et al.

Inf Technol Control  Pages: 1-20   Published: 2017

[Show additional data]

Times Cited: 4 

Nonlinear consensus for multi-agent systems using positive intractions of doubly stochastic quadratic operators

By: Abdulghafor, R.; Turaev, S.; Izzuddin, M.

International Journal on Perceptive and Cognitive Computing  Volume: 2   Issue: 1   Pages: 19-22   Published: 2016

Times Cited: 5 

Linear and nonlinear stochastic distribution for consensus problem in multi-agent systems.

By: Abdulghafor, R; Abdullah, SS; Turaev, S.

Neural Comput. Appl  Volume: 59   Pages: 1-17   Published: 2018

Times Cited: 2 

Necessary and sufficient conditions for complementary stochastic quadratic operators of finite-dimensional simplex

By: Abdulghafor, R; Turaev, S; Zeki, A.

Sukkur IBA J Comput Math Sci  Volume: 1   Issue: 1   Pages: 22-27   Published: 2017

Times Cited: 4 

The Extreme Doubly Stochastic Quadratic Operators on Two Dimensional Simplex

By: Abdulghafor, Rawad; Turaev, Sherzod; Abubakar, Adamu; et al.

2015 4TH INTERNATIONAL CONFERENCE ON ADVANCED COMPUTER SCIENCE APPLICATIONS AND TECHNOLOGIES (ACSAT)  Book Series: International Conference on Advanced

Computer Science Applications and Technologies   Pages: 192-197   Published: 2015

Times Cited: 7 

The Convergence Consensus of Multi-agent Systems Controlled via Doubly Stochastic Quadratic Operators

By: Abdulghafor, Rawad; Turaev, Sherzod; Zeki, Akram; et al.

2015 INTERNATIONAL SYMPOSIUM ON AGENTS, MULTI-AGENT SYSTEMS AND ROBOTICS (ISAMSR)  Pages: 59-64   Published: 2015

Times Cited: 6 

An overview of the consensus problem in the control of multi-agent systems

By: Abdulghafor, Rawad; Abdullah, Shahrum Shah; Turaev, Sherzod; et al.

AUTOMATIKA  Volume: 59   Issue: 2   Pages: 143-157   Published: 2018

Times Cited: 3 

Consensus of fractional nonlinear dynamics stochastic operators for multi agent systems

By: Abdulghafor, Rawad; Turaev, Sherzod

INFORMATION FUSION  Volume: 44   Pages: 1-21   Published: NOV 2018

Times Cited: 7 

Reach a nonlinear consensus for MAS via doubly stochastic quadratic operators

By: Abdulghafor, Rawad; Turaev, Sherzod; Zeki, Akram; et al.

INTERNATIONAL JOURNAL OF CONTROL  Volume: 91   Issue: 6   Pages: 1431-1459   Published: 2018

Times Cited: 3 

NONLINEAR CONVERGENCE ALGORITHM: STRUCTURAL PROPERTIES WITH DOUBLY STOCHASTIC QUADRATIC OPERATORS FOR MULTI-AGENT SYSTEMS

By: Abdulghafor, Rawad; Turaev, Sherzod; Zeki, Akram; et al.

JOURNAL OF ARTIFICIAL INTELLIGENCE AND SOFT COMPUTING RESEARCH  Volume: 8   Issue: 1   Pages: 49-61   Published: JAN 2018

Times Cited: 4 

Dynamics of doubly stochastic quadratic operators on a finite-dimensional simplex

By: Abdulghafor, Rawad; Shahidi, Farruh; Zeki, Akram; et al.

OPEN MATHEMATICS  Volume: 14   Pages: 509-519   Published: JUL 26 2016

Times Cited: 7 

xi((as))-QUADRATIC STOCHASTIC OPERATORS IN TWO-DIMENSIONAL SIMPLEX AND THEIR BEHAVIOR

By: Alsarayreh, A.; Qaralleh, I.; Ahmad, M. Z.

JP JOURNAL OF ALGEBRA NUMBER THEORY AND APPLICATIONS  Volume: 39   Issue: 5   Pages: 737-770   Published: OCT 2017

Times Cited: 1 

Centred quadratic stochastic operators

By: Bartoszek, K; Domsta, J; Pulka, M.

arXiv Prepr. arXiv1511.07506  Published: 2015

Times Cited: 1 

Prevalence Problem in the Set of Quadratic Stochastic Operators Acting on L-1

By: Bartoszek, Krzysztof; Pulka, Malgorzata

BULLETIN OF THE MALAYSIAN MATHEMATICAL SCIENCES SOCIETY  Volume: 41   Issue: 1   Pages: 159-173   Published: JAN 2018

Times Cited: 4 

Asymptotic properties of quadratic stochastic operators acting on the L-1 space

By: Bartoszek, Krzysztof; Pulka, Malgorzata

NONLINEAR ANALYSIS-THEORY METHODS & APPLICATIONS  Volume: 114   Pages: 26-39   Published: FEB 2015

Times Cited: 8 

Solution of a mathematical problem connected the theory of heredity

By: Bernstein, S

Times Cited: 58 

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_1 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_1 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_1 .fcr-data-additional').show('fast');void(0)
javascript:$('#cited-refs-full-record #FCR_NORMAL_DATA_2 .fcr-data-normal').hide(1000);$('#cited-refs-full-record #FCR_NORMAL_DATA_2 .fcr-data-additional').css('display', 'inline');$('#cited-refs-full-record #FCR_NORMAL_DATA_2 .fcr-data-additional').show('fast');void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=2&REFID=562329949&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=3&REFID=559603215&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=4&REFID=570165726&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=5&REFID=570165721&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000454655600034
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=6&REFID=510791406&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000380532000011
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=7&REFID=503299569&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000447028800002
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=8&REFID=570165717&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000435059200001
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=9&REFID=562281060&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000430094800017
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=10&REFID=559567661&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000432540000003
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=11&REFID=558788962&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000386874400001
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=12&REFID=519093897&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000412467200009
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=13&REFID=544580513&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=14&REFID=591191802&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000419716700010
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=15&REFID=553858434&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000348041700004
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=16&REFID=482262641&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=17&REFID=10283334&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct


ANNALS OF MATHEMATICAL STATISTICS  Volume: 13   Pages: 53-61   Published: 1942

(G, mu)-quadratic stochastic operators

By: Blath, J.; Jamilov, U. U.; Scheutzow, M.

JOURNAL OF DIFFERENCE EQUATIONS AND APPLICATIONS  Volume: 20   Issue: 8   Pages: 1258-1267   Published: 2014

Times Cited: 5 

Conditional cubic stochastic operator

By: Davronov, R. R.; Jamilov, U. U.; Ladra, M.

JOURNAL OF DIFFERENCE EQUATIONS AND APPLICATIONS  Volume: 21   Issue: 12   Pages: 1163-1170   Published: 2015

Times Cited: 6 

The limit behavior of the trajectories of dissipative quadratic stochastic operators on finite dimensional simplex

By: FA, MS; Osman, A.

J Differ Equations Appl.  Volume: 19   Issue: 3   Pages: 357-371   Published: 2011

Times Cited: 1 

Quadratic stochastic operators and zero-sum game dynamics

By: Ganikhodjaev, Nasir N.; Ganikhodjaev, Rasul N.; Jamilov, U. U.

ERGODIC THEORY AND DYNAMICAL SYSTEMS  Volume: 35   Pages: 1443-1473   Part: 5   Published: AUG 2015

Times Cited: 28 

Doubly stochastic quadratic operators and Birkhoff's problem

By: Ganikhodzhaev, Rasul; Shahidi, Farruh

LINEAR ALGEBRA AND ITS APPLICATIONS  Volume: 432   Issue: 1   Pages: 24-35   Published: JAN 1 2010

Times Cited: 17 

Quadratic stochastic operators: results and open problems

By: Ganikhodzhaev, RN; Rozikov, UA.

arXiv:0902.4207  Published: 2009

preprint

Publisher: arXiv

Times Cited: 7 

QUADRATIC STOCHASTIC OPERATORS, LYAPUNOV FUNCTIONS, AND TOURNAMENTS

By: GANIKHODZHAEV, RN

RUSSIAN ACADEMY OF SCIENCES SBORNIK MATHEMATICS  Volume: 76   Issue: 2   Pages: 489-506   Published: 1993

Times Cited: 67 

Asymptotics for a class of iterated random cubic operators.

By: Homburg, AJ; Jamilov, U; Scheutzow, M.

arXiv Prepr. arXiv1808.10671  Published: 2018

Times Cited: 1 

On the random dynamics of Volterra quadratic operators

By: Jamilov, U. U.; Scheutzow, M.; Wilke-Berenguer, M.

ERGODIC THEORY AND DYNAMICAL SYSTEMS  Volume: 37   Pages: 228-243   Part: 1   Published: FEB 2017

Times Cited: 6 

Mathematical structures in population genetics.

By: Lyubich, YI.

Biomathematics  Volume: 22   Pages: X-373   Published: 1992

Times Cited: 2 

Mathematical structures in population genetics

By: Lyubich, YI; Akin, E.

Biomathematics  Volume: 22   Pages: 373   Published: 1983

Times Cited: 4 

Title: [not available]

By: Marshall, A W; Olkin, I; Arnold, B C.

Inequalities: Theory of Majorization and its Applications  Volume: 143   Published: 1979

Publisher: Springer, Berlin

Times Cited: 58 

Consensus and cooperation in networked multi-agent systems

By: Olfati-Saber, Reza; Fax, J. Alex; Murray, Richard M.

PROCEEDINGS OF THE IEEE  Volume: 95   Issue: 1   Pages: 215-233   Published: JAN 2007

Times Cited: 5,077 

Showing 30 of 37 View All in Cited References page

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Clarivate
Accelerating innovation

© 2020 Clarivate Copyright notice Terms of use Privacy statement Cookie policy

Sign up for the Web of Science newsletter Follow us  

http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000337359600009
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=18&REFID=472214444&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000366142700002
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=19&REFID=501354117&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=20&REFID=591191812&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000357605900006
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=21&REFID=491480021&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000272954400004
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=22&REFID=286783915&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=23&REFID=559603282&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:A1993MK59600012
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=24&REFID=19125879&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=25&REFID=591191807&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000395898200009
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=26&REFID=527489366&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=27&REFID=591191809&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=28&REFID=562329816&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=29&REFID=293219056&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitedFullRecord.do?product=WOS&colName=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitedFullRecord&isickref=WOS:000244875400012
http://apps.webofknowledge.com.ezproxy.um.edu.my/CitingArticles.do?product=WOS&SID=E5ZeANtjNQDXLDjmrK2&search_mode=CitingArticles&parentProduct=WOS&parentQid=21&parentDoc=30&REFID=82413168&logEventUT=&excludeEventConfig=ExcludeIfFromNonInterProduct
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&parentProduct=WOS&search_mode=CitedRefList&parentQid=20&parentDoc=1&qid=21&SID=E5ZeANtjNQDXLDjmrK2&colName=WOS&page=1
javascript: void('home')
javascript: void('copyright')
javascript: void('policy');
javascript: void('privacy');
javascript: void('cookies')
javascript: void('Newsletter')

