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é
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fHGHW\RCp\I�[ czPQ�`PvqCGHm-P<c´RCJ�y`P<wVp\RCGlJ®ûzM üzMåûbp\G­S%o�m�m-GHW\p²p\I�PsczPQ�`PQqXGHm�[!PQJzp�G]j�Z]qCflGHW\RCp�I'[?S�p\I-Z]p
o-S�P¥[nGeczPQqTS�Z]J~cb[nGeczPQq�[?Z]J-Z<fHPQ[!PQJzpvM�Ù´P�o-S�P¥p�I�RTS6czP<wVGl[nm-G`S�RXp�RXGHJ?p�G!czPV�-J'P�p\I�P¥tbGeczPQq
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S�m-P<wVRTZ]qCRX©<Z]p\RCGlJuG]j6p\I�P,GHW\RCflRCJ-Z<q3Izxem-GHp\I�P<S�P|S�S%RCJ-w¯PªPQ½ep�PQJ~czRCJ�f!p�I�P,m-Z<p�p\PQW�J´p�GsZ?wVGHo'Jzp�Z]§�qXx
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p�I�P,W\P<S�o�qXp�S�p\PQm1M¥r�S�p\WdZ]RXfHIep�jkGlW�{6Z<Wdc´Z]m�m'W�G`Zlw³I´p�I'PQJuR=S_p\G?o-S�P}Zn[nGeczPvq�G<j�p\I�P,GH§e°�P|wVp�RX�`P
jko�J-wVp\RCGHJ}ZlS�Z�S%o�W�W\GHfÚZ]p�PAGH§e°�P<wVp\RC�`P�RCJ}S%P<Z]W�w³I'RCJ�f�p�I'P6m-Z]p\p�PQW\J}S�p�Pvm-SVM�tbGÚS�p�G]j�p�I'P6I�RCflInwVGÚS�p
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W�P<¸`o�RXW�PQ[nPvJzp�S�µ¬a_xem-GHp�I'P<S�P<S�þ
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Ù¼P6{6RXqCq-ZlS�S�o'[nP�jkGlW�p\I�P6m�W\P<S�PQJep3p\I-Z]p3p\I�PAS�P<wVGlJ-c,wQZlS�P�wQZ<J²§-P6W�P|wVp�R¦�-P<cªP<ZlS�RCqXx`M ¤ o�W3[?ZQ°�GlW
wVGHJ-w¯PQW�JsR=S6p�I�P��-WdS%p�wQZlS�P`M�Á�I�PhS�RX[nm�qCRTwVRCp�x,G]j¨p�I�P¥wVGlJ-czRXp�RCGlJ-S�Z<qCqCG<{�jkGHW�Z,{6R=cePª�lZ]W\RCPQp%xnG<j
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RÓjep\I�P¨S�p�Pvmªw¯GH[nm�o'p�P<c_§ex�p\I�P�GHWdZlwVqCP�RTS�J�GHJ�©vPQW�G
RCp�[²o~S�p�W\P<czo-wVP,p\I�Psµ¬ZHw¯p�o-Z<qÀ¶�Gl§e°�P<wVp\RC�`P�jko'J-wVp�RXGHJ1M!ßÀj6p�I'PnS%p�PQm´R=S�©QPQW\G?p�I�P}m-GHqCq�[}o-S�pA§:P
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�l�

p�I�P,o-S%PªG<j�p\I�P,[?Z<½zRX[?Z]q-m-G`S%RCp�RX�`Pª§-ZlS�RTS_R=S�Z!S�RC[!m�qCP�[!P<Z]J-S6G]jØS\Z]p�RTSöjkxeRCJ�f!p�I�P¥p�I�PQGlW�PQp\R=wQZ<q
W�P<¸`o�RCW\PQ[nPQJep�jkGHW¨§-GHo�J-c?wVGlJ-S�p\WdZ<RCJ�P<c,m�W\GH§�qXPQ[?SVM�ß¬J²W\P<Z]q�Z]m'm�qCRTwQZ]p\RCGHJ~Si[!GHW�P�w¯GHJ-S%R=czPQW�Z]p\RCGHJ
qCRC±`PvqCxª{6RXqCq-§-P�fHRC�`PvJ²p\G,p�I�P�wdI�GlR=wVP�G]j�wVGlW�P�m~Z]p�p\PQW�J~SVU-ZHS�p\I�P�wdI�GHRTwVPAwQZ]JnI~Z|�`PÂZ,S�RCflJ�RÓ�:wQZ]Jep
RC[nm-ZlwVp�GlJbp\I�P�PVÃ?w¯RCPQJ-w¯x,G]j�p�I�P�[nPQp\I�Gec�M
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¤ p\I�PQWAZHS�m-P<w¯pdS_G<j�p�I�P¥Z<qCfHGlW�RXp�I�[ïp�I~Z]p�wQZ<Jb§-Pª�lZ<W�RCP|c×Z<W�P¥p�I�P¥p�xem-P�G]j�[nGecePQq
Z]J-cbp\I�P
RCJ�RXp�R=Z<q�[nGecePQq¬M�Á�{�G,[nPQp\I�Gec�S�{�PQW\P�o-S�P|c¢p\G,fHPQJ'PQWdZ<p�P�p�I�P�[nGecePQq=S¯M ¤ J�P�[nPvp�I�Gec²RXJz�`GlqC�`P<S
�-p�p\RCJ�f¥Z��lZ]W�RTZ]§�qXPV«�GHWdcePQW3[}o�qCp\RC�lZ]W\R=Z]p\P�m:GlqCxeJ�GH[!R=Z]q'p�G�p�I�P6flRC�`PQJ}c'Z]pdZwn �Q� q-ZlSiRX[nm�qXPQ[²PvJzp%P<c
§zx®ì�WdZ]J~czRCJ�P�nðü]þ�q¬M´Á�I�P?Jeo�[}§:PvW�G<j�p\PQW�[¢SÂRXJ­p�I'P×m-GlqCxeJ�GH[nRTZ]q¨Z]J~c#RXpdSªGlWdczPQW,RXJ-wVW\P<ZHS%P<S
{6RCp�Iup\I�P,Jeo�[²§-PQW6G<j�c�Z<pdZ²m-GlRCJepdS�p�G²�~pQM¥Á�I�P,[nGHW\P,c�Z<pdZnfHRX�`PQJ1U-p�I�P,[!GHW�P�p\PQW�[?S6RCJup\I�P
m:GlqCxeJ�GH[!R=Z]qØZ]J-c­p\I�PnI�RXfHI�PQW,p\I�PnGlWdczPQW,G<j�p�I�P?m-GHqXxzJ'GH[nRTZ]q¬MLÁ�I�PnGHp\I�PQW,[nPvp�I�Gec¼o~S�P<S,Z
§:P|S�p�qCRXJ�P<Z]WAo�Jz§'R=ZHS%P<cum�W�P<ceR=wVp\GHW,µ��_õ�ê�g�¶6[nGeczPQqiZHS�czR=S\wVo-S\S�P<cuRCJ�nåýQþZq¨Z<J-cÖRX[nm�qXPQ[²PvJzp%P<c
RCJup�I'P}O_r�Y¨K�g�r�Y�S%G]jkp%{6Z<W�P,§exu��G`Gl±`PQWwn þ�q¬M�Ù¼P,{6RXqCq
I�PQJ-w¯PVjkGHW\p�IuW�P¯jkPQW�p�G!p�I�P<S%P,[nGeczPQqTS
ZHS×m-GlqCxeJ�GH[nRTZ]qAZ]J-c O_r�Y¨K [!GeczPQq=S¯U6W�P<S%m:P|wVp�RX�`PQqCx`MçÁ�I�P·S�G<jkp�{ØZ]W\PÖjkGlW×§-Glp�I�[nGecePQq=S,R=S
RC[nm�qXPQ[}PQJzp\PQcup�Gup\I�PsS�Z<[nPnRCJep�PvW�j�ZHw¯PnS%m:P|wVRÓ��wvZ]p�RXGHJ1U¨S�Gup\I�P?[nGeczPQqTSªwQZ<J®§:PsS%o�§-S�p\RCp\o�p�P<c
jkGHW�P<Zlw³IsGHp\I�PQW�{6RXp�I�Glo�p�wdI-Z]J�flP<S_p\Gnp�I�P,[!GeczPQq1[?Z<J-Z]flPQ[nPQJep6S%G]jkp%{6Z<W�P`M�ß¬p�R=S_qXRC±`PQqXx²p\I-Z]p
PQ½zRTS�p\RCJ�f´RC[nm'qCPQ[}PQJep�Z<p�RXGHJ-SªG<j�GHp\I�PQWn[nGecePQq=S,wVGlo�q=cº§-PLS�o�§-S%p�RXp�o�p\P<cº{6RCp\I�GHo�p¢S�RCflJ�RÓ�:wQZ]Jep
wVGeczRCJ'f²PVè�GlW�pQM
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[nGeczPQq
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�����P�A�T��Áx��� Y�GHJep�GHo'WdS6G]j¨ZlwVp�o-Z<q1GH§e°�P<w¯p�RC�`P6jko�J-w¯p�RCGlJnjkGHW�p�P<S%p6m�W�Gl§�qCPQ[ 2 � M

S�G]jkp%{ØZ]W�Phµ¬ZQ�lZ]RCqTZ]§�qXP_jkW�Gl[ñyeÁ
r�Á_õ�ß%��µµh�S�S�Yxw SyS K�VTM S OQS�U�S S g�z�Jx{ L�I�J S I�LGO�V}|�RPO¹¶\¶�{ØZHS�o-S�P<c
p�GsS�PQqXP<wVp�p�I�P|S�P,m-GHRXJzp�SVM,Á�I�P!S�Z<[nPªm-GlRCJepdS�{�PQW\P,o-S�P|cbp�GswVGHJ~S�p�W\o-wVp�§-Glp�I­RXJ�RCp\R=Z]q
[nGeczPvq=SVM
Á�I�R=S�[?ZQx×J'GHp,S%PQPQ[ qXRC±`Pª[¢Z]Jexbm-GHRXJzp�SÂ§'o�pªRXp�RTS�RCJ-czRTwQZ]p\RC�`P¥G]j6p\I�P!czPQJ-S%RCp%xuG]jNS�Z][!m�qCRXJ�f
p�I-Z<p�GlJ�P!wQZ]J·Z|è�GHW�c¼p�G¢czG?RCJ´I�RCflI�PQW�czRX[nPQJ-S%RCGlJ-SNGlJ¼p\I�P,PQ½em-PQJ-S�RX�`P,m�W�Gl§�qCPv[?SNRXJu{6I�R=wdI
{�P¥Z]W\P�RXJzp\PQW�P|S�p�P|c�M

é
RCfHo'W�P�þ'Måû�wVGHJepdZ<RCJ-S
m�qCGlpdS
S�RC[!RCq=Z<W�p\G�é�RXfHo�W\P�þ'M � jkGHW3p\I�P�RCJ�RXp�R=Z<qeO_r�Y¨KuZ]J~cªm:GlqCxeJ�GH[!R=Z]q
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MMF/Hartman 6D Test: distance from global minimizer

Test runs sorted by objective function value
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MMF/Hartman 6D Test: relative error in objective value for results close to global min
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MMF/Hartman 6D Test: distance from 2nd local minimizer
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Test runs sorted by objective value

MMF/Hartman 6D Test: relative error in objective for solutions near 2nd minimizer
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