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¥ [�¨R�ÇiX�{Z�YrZ�cX�n¿«e`h{s{Z���Z�h{soZ�hVi�_�RUhV¤UZ�PSTVZ�h{_�Z·PXW�iXZ� wWxc�s{Z�YrRVh{cSiXPXW�iXZ�s4¡ÃRUP�Y�an^kiSeu^gZf¤VZ�^
YKZfiX�{Rbs4 weuiX�4Ä�¿,_f»o_f^`Z�cSiXPXW�iXZ�T&»ÁRVhGh{RVh2Z�Y��$Z�s{s{Z�s"W&�ocSiXPXW&_fi�cX�qWx_�Z�c�³ � �{Z�e`s{Z�W9R&¡
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� �&%�' � �  / ��{Z�PSZ G(# e`cwsoZ�jmh{Z�s2�V»��
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YKZfiX�{Rbs"RVh2iX�oZ·PSZ�cSe`s{aqW�^,p���Z�_�Wxa{cXZ�eui�s{Z���Z�h{soc�RVh"W�^u^ÆiX�oZ�^`Z�¤VZf^gc�e`h"RUhn^k»GRUhoZ�cSiXZ��
euiXZ�PXW�iSe`RUhÁ¼nW�^u^{iX�{Z�¡ÃPSZ�lza{Z�h{_fe`Z�c�WxPSZwPSZ�Wx_v�{Z�s´³ �|Zwa{cZwW�O±Rx^¹W �V¿Å��e`�be��Z�PSZ¢_�RVh�~Sa{TzW�iSe`RVh´p
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iSe`YKZ�cK¡«WxcSiXZ�P¶ weuiX�º� £"¯yOFYKZfiX�{Rbs´³ � euiX�{RUani¸cYrRbRxiX�be`h{T{p<euiKegcKPSZ�W&_µ�{Z�s W�iKiX�{Z
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Optimization iterations 

Without smoothing :

Additive multilevel

Multiplicative multilevel (V_cycles)

With smoothing :

Additive multilevel

Multiplicative multilevel
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1681 nodes
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iXZ�cSiÇiX�{Z�RVh{Zf¿*cX�{Rxi¢_�RUY¶�be`h{Z�sÁ ÇekiX�ÉiX�{Z���£"¯±O6YKZfiX�{Rbs´³

�wZ�cXan^kiXc�W&PSZ9h{Rxi·cµW�iSe`cS¡¹»zeghoTm³G] RUcSi ¡Ãa{h{_fiSegRVhqW�^	s{Z�_�PSZ�WxcXZ�c�¡«WxcSiXZ�P�iX�qWxh�iX�{Z¸RUh{Z
RV�bivW�egh{Z�s4 weuiX�G_�RUYK�b^`ZfiXZ�cXRx^gabiSe`RVh2Rx¡ÆiX�{Z¶cSivW�iXZ·Wxh{s�Wxs�~SRxeghViS¿,cSivW�iXZ Z�lzaqW�iSe`RUh{c�pm�{abi
cS^`R� ¢Z�P¶iX�qW&h6iX�oZÁRVh{ZÁRx¡�iX�oZÁRVh{Zf¿*cX�{Rxi·YKZfiX�{Rbs6_�RUY¶�be`h{Z�s6 weuiX� £Gab^kiSeu^`Z�¤VZf^¢ weuiX�
Ä�¿*_f»b_f^gZÇcSiXPXW�iXZ�Tx» &,Ëde`TUa{PSZ¶�V��,X³�ÀHhK¡«Wx_�i�p&eki<e`c	��Z�_�Wxa{cXZ¢ ¢ZÇh{R�YKRVPSZw ¢RVP��¶ weuiX��W�s{Zf¿
cX_�Z�hViwsbe`PSZ�_�iSe`RVh´po ��be`_v�Ée`c¢¤UZ�PH»ÁsnekÈ9_�ab^uiwiXR9W&s�~Sa{cSi	iX�{Z�RV�biSe`Y9W�^dcSiXZ�� � ��
   weuiX�ÁiX�{ZcSiXZ��{c � � RVhÁZ�Wx_v�¸^gZf¤UZf^«³��|Z�PSZ�_�W�^k^(iX�qW�i¢iX�{Z�cSiXZ��b¿Ì^gZ�h{TxiX� � ��
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s{Z�cX_�Z�hVi9YrZfiX�{Rbs(p<iX�{Z4RV�biSegY9W�^�cSiXZ��b¿Ì^gZ�h{TxiX�C� ��
  egcK_�W�^`_�ab^¹W�iXZ�sºW�i9Z�Wx_v�|ekiXZ�PXW�iSegRVh ÇekiX�ºWxh@e`hViXZ�PS�$Rx^²W�iSegRVh6PSab^`Z2Wxh{sP� � � cKWxPSZÁ_v�oRUcXZ�h¬¡ÃRUaoP�iSe`YrZ�c�TUPSZ�W�iXZ�P·RVh _�RzW&PScZ�P^`Zf¤UZf^gc &)� $ E �%@ �V[U�V� � � V E � @ �U� � � � E �>,X³|Ëde`TUa{PSZA���G�oPSZ�cZ�hViXc�iX�{ZÉ_�RVhV¤UZ�PSTVZ�ho_�Z
�be`cSiXRVPH» Rx¡�iX�{ZÁ_�RVcSi·¡Ãaoh{_fiSegRVhqW�^¢ weuiX�º��£"¯±ODYKZfiX�{Rbs´³º�ÇZ�cXab^uiXc9W&PSZÉ_�RVhV¤zegh{_fe`h{T{³
�zao_�_�Z�cXcSeu¤UZGcX�mW&�$Z�c¸WxPSZGT&eu¤UZ�h RVh Ëde`TVa{PSZ|���b³©ÀÅh Ëde`TUaoPSZ ���"jqPScÅi9ekiXZ�PXW�iSegRVh �{PSRx¿
j{^`Z�c�WxPSZ�s{Z��beg_fiXZ�s�¡ÃRVP	_�RUYK�b^`ZfiXZ�cXRx^gabiSe`RVh�RUhriX�{Z�jqh{Z�^`Zf¤UZf^±W&h{s¸_�RVYK�b^`Z�iXZ�cR&^`abiSe`RUh
 ÇekiX�"��£"¯±OºYKZfiX�{Rbs´³ � Z¶h{R&iXZ iX�qW�i�iX�{Z���£"¯±Oº�{PSRxj{^`Z�e`c�WK��ZfiSiXZ�P�W&�o�{PSR �negY9W�¿
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Cost functional evaluations

Monogrid :

7 parameters

15 parameters

V-cycles :

7 - 15 parameters

3-7-15 parameters

M.L. Additive :

3-7-15 parameters

7-15 parameters
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Cost functional evaluations

Monogrid : 15 par.

Monogrid : 7 par.

Monogrid : 3 par.

AMLP : 7-15 par.

AMLP : 3-7-15 par.
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