Efficient Sequential and Parallel Solvers for hp Finite Element
Method
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SEQUENTIAL AND PARALLEL DIRECT SOLVERS
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DATA STRUCTURE SUPPORTING HP REFINEMENTS
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DIRECT SOLVER FOR hp FINITE ELEMENT METHOD

# $2 .§$. # #$ rSHH # 6 , &7 i,
#= (>N " 6 $ $. $ B(#." $§ 0 0 $ 5 6& $6

. #4"$ 0 3. ¢ "$0 6 .5 &8s $ L2% 6# 08

665 # , 8, $ - oL,0" &, 0 § #2 B(#." $ 0 § 2

2 .0 .4 &% S$6 6 b, 1" &$6 2% 0o ,

i, %8 $ L $"S  a#$ 9 $> i, # $ $6
$ 0.4& , & #$6 .33, , 6 i, #0 6 # 0§ §1

- w#." , 0 § # $# $6 , $§ 05 0# 6 ,

. la i $ ¢ $ $68 . b, 17% i, #0$  66%
$ 06% , ¢ 656 , § # i, .., #0566 # , $"d
$6 , 0§ 1 $ o - 5 6 $ L., $ 065 ,

2 L&"e o #$"L 0 . $ $ 6%$6 , § 1" b # #

. i, #0$ 665 # , L"e 6 i, b, 1

L B R 6 A ., # $#0,1" .. i,

_$ # b b 2, 2 0 # .58 $
$# " $0 $ $ L.b o, 6t & 2 ., 6,2 , 6%6
$ 0 i, i, # o2, 1" 0k 24.$20 ,8# 3
.. L S .82, #6 & 2 $# 2 . 2 3 # $.0
b 6% - $6 $ 0 2 , i, : # b

$6 , § 1

" 0% , 6 § $"Mors 2 ,,% # 64 0. #( #-

matrix function recursive_solver(tree_node)
iT tree_node has no son nodes then
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eliminate leaf element stiffness matrix internal nodes
return Schur complement sub-matrix
else if tree _node has son nodes then
do for each son
son_matrix = recursive_solver(tree_node_son)
merge son_matrix into new_matrix
enddo
decide which unknowns of new_matrix can be eliminated
perform partial forward elimination on new_matrix
return Schur complement sub-matrix

endif
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COMPUTATIONAL PROBLEMS
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SOLVER PERFORMANCE AND REUTILIZATION OF PARTIAL LU FACTORIZATIONS
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