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Abstract
This article presents new immersed finite element (IFE) methods for solving the popular second order elliptic interface problems on structured Cartesian meshes even if
the involved interfaces have nontrivial geometries. These IFE methods contain extra stabilization terms introduced only at interface edges for penalizing the discontinuity
in IFE functions. With the enhanced stability due to the added penalty, not only can these IFE methods be proven to have the optimal convergence rate in an energy norm
provided that the exact solution has sufficient regularity, but also numerical results indicate that their convergence rates in both the H-1-norm and the L-2-norm do not
deteriorate when the mesh becomes finer, which is a shortcoming of the classic IFE methods in some situations. Trace inequalities are established for both linear and
bilinear IFE functions that are not only critical for the error analysis of these new IFE methods but are also of a great potential to be useful in error analysis for other related
IFE methods.







Show details

View funding text

 See more data fields

Highly Cited Paper

 Create citation alert

  See more times cited

View Related Records

New

Background

Basis

Support

Differ

Discuss

24

4

0

0

6

Learn more

Showing  30  of  61 View as set of results

© 2022 Clarivate
Training Portal
Product Support

Data Correction
Privacy Statement
Newsletter

Copyright Notice
Cookie Policy
Terms of Use

Manage cookie preferences Follow Us

  

Accelerating innovation

Search

SIAM JOURNAL ON NUMERICAL ANALYSIS

SIAM JOURNAL ON NUMERICAL ANALYSIS

3.039

1.57

Funding agency Grant number Show All Details

New

Full text at publisher Full Text Links Export  Add To Marked List of 1 1 

17

https://www.webofscience.com/wos/
https://www.webofscience.com/wos/author/search
https://www.webofscience.com/wos/author/results/1/relevance/1
https://www.webofscience.com/wos/author/results/2/relevance/1
https://www.webofscience.com/wos/author/record/656219
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22TMAC%22,%22rowText%22:%22%5C%227%20Engineering%20%26%20Materials%20Science%5C%22%22%7D%5D&disableEdit=true
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22TMSO%22,%22rowText%22:%22%5C%227.57%20Modelling%20%26%20Simulation%5C%22%22%7D%5D&disableEdit=true
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22TMIC%22,%22rowText%22:%22%5C%227.57.374%20Error%20Estimates%5C%22%22%7D%5D&disableEdit=true
http://www.webofscience.com/api/gateway?GWVersion=2&SrcAuth=IC2JCR&SrcApp=WOS&KeyISSN=0036-1429&DestApp=IC2JCR&UsrSteamSID=&SrcAppSID=USW2EC0EADV2yqulKerArrypIZYMG&SrcJTitle=SIAM+JOURNAL+ON+NUMERICAL+ANALYSIS
https://www.webofscience.com/wos/author/record/24965520
https://www.webofscience.com/wos/author/record/14973366
https://www.webofscience.com/wos/author/record/656219
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22interface%20problems%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22immersed%20finite%20element%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22AK%22,%22rowText%22:%22%5C%22optimal%20convergence%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22DISCONTINUOUS%20COEFFICIENTS%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22APPROXIMATION%20CAPABILITY%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22MOVING%20INTERFACE%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22SINGULAR%20SOURCES%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22EQUATIONS%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22SPACE%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22FORMULATION%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22GALERKIN%5C%22%22%7D%5D&eventMode=oneClickSearch
https://www.webofscience.com/wos/woscc/general-summary?queryJson=%5B%7B%22rowBoolean%22:null,%22rowField%22:%22KP%22,%22rowText%22:%22%5C%22PENALTY%5C%22%22%7D%5D&eventMode=oneClickSearch
mailto:tlin@math.vt.edu
mailto:yanlin@ualberta.ca
mailto:xuz@vt.edu
https://www.webofscience.com/wos/woscc/citing-summary/WOS:000353844900021?from=woscc&type=colluid&siloSearchWarning=false
https://www.webofscience.com/wos/alldb/citing-summary/WOS:000353844900021?from=woscc&type=colluid
https://www.webofscience.com/wos/woscc/full-record/WOS:000173223100038
https://www.webofscience.com/wos/woscc/full-record/WOS:000177101700002
https://www.webofscience.com/wos/woscc/full-record/WOS:000282585900005
https://www.webofscience.com/wos/woscc/full-record/WOS:000332710400001
https://www.webofscience.com/wos/woscc/full-record/WOS:000319578300001
https://www.webofscience.com/wos/woscc/summary/fe15dd15-c0d9-4852-853e-7b7aa579abaf-66b9117e/relevance/1
https://www.webofscience.com/wos/alldb/full-record/WOS:000876442900007
https://www.webofscience.com/wos/alldb/full-record/WOS:000830982800002
https://www.webofscience.com/wos/alldb/summary/bebfb7b6-0df3-4013-b970-58d83304572e-66b91170/date-descending/1
https://www.webofscience.com/wos/
http://clarivate.com/
https://clarivate.com/webofsciencegroup/support/wos/
https://support.clarivate.com/ScientificandAcademicResearch/s/?language=en_US
https://support.clarivate.com/ScientificandAcademicResearch/s/datachanges?language=en_US
https://clarivate.com/legal/privacy-statement/
http://discover.clarivate.com/WebofScienceNewsletter
https://clarivate.com/legal/copyright/
https://clarivate.com/legal/cookie-policy/
http://wokinfo.com/terms
javascript:void(0);
https://www.webofscience.com/api/gateway?GWVersion=2&SrcAuth=OpenURL&SrcApp=WOS&DestURL=https%3A%2F%2Fresolver-ebscohost-com.caltech.idm.oclc.org%2Fopenurl%3Furl_ver%3DZ39.88-2004%26url_ctx_fmt%3Dinfo%3Aofi%2Ffmt%3Akev%3Amtx%3Actx%26rft.atitle%3DPARTIALLY%2BPENALIZED%2BIMMERSED%2BFINITE%2BELEMENT%2BMETHODS%2BFOR%2BELLIPTIC%2BINTERFACE%2BPROBLEMS%26rft.aufirst%3DTao%26rft.auinit%3DT%26rft.aulast%3DLin%26rft.date%3D2015%26rft_id%3Dinfo%3Adoi%2F10.1137%252F130912700%26rft.eissn%3D1095-7170%26rft.epage%3D1144%26rft.genre%3Darticle%26rft.issn%3D0036-1429%26rft.issue%3D2%26rft.jtitle%3DSIAM%2BJOURNAL%2BON%2BNUMERICAL%2BANALYSIS%26rft_val_fmt%3Dinfo%3Aofi%2Ffmt%3Akev%3Amtx%3Ajournal%26rft.pages%3D1121-1144%26rfr_id%3Dinfo%3Asid%2Fwebofscience.com%3AWOS%3AWOS%26rft.spage%3D1121%26rft.stitle%3DSIAM%2BJ%2BNUMER%2BANAL%26rft.volume%3D53%26rft.au%3DLin%252C%2BTao%26rft.au%3DLin%252C%2BYanping%26rft.au%3DZhang%252C%2BXu&DestApp=OTHER_OpenURL&SrcAppSID=USW2EC0EADV2yqulKerArrypIZYMG&SrcJTitle=SIAM+JOURNAL+ON+NUMERICAL+ANALYSIS&SrcPubType=MD_FORMAT

