
VARIATIONAL ADAPTIVE GRID GENERATION METHODS

S.A.Ivanenko

ComputingCenterof theRussianAcademyof Science,
Vavilov Str.40,Moscow, 117967,Russia
e-mail: sivan@ccas.ru

Variationalmethodsof adaptive grid generationareconsidered.Functionals,
dependingon two metricsareinvolved. Onemetric is usedfor adaptationto the
numericalsolutionof hostedequations,theotheris usedfor gridorthogonalization
andcondensationneartheboundary.

Functionals,dependingon orthogonalinvariantsare considered.Harmonic
mappingsarealsodescribedby suchfunctionals.Thebrief review of themodern
theoryof harmonicdiffeomorphismsis presented.

Conformalinvariantsarealsoconsidered.The functionalwhich is invariant
underconformaltransformationsin the � - dimensionalspaceis introduced.The
hypothesison existenceof equationsdescribingall homeomorphicmappingsof
a cubeonto an arbitrary homeomorphicdomainis formulated. The numerical
algorithmfor 2D adaptive grid generationwith grid orthogonalizationandcon-
densationneartheboundaryis described.

Examplesof computationsfor wind circulationin seabaysandreservoirs il-
lustratethemethodcapabilities.Comparisonwith experimentaldataconfirmthe
increaseof accuracy with implementationof adaptivegrids.
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