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Standard Padding Non-Standard Padding

Normal data item Standard Y-PaddingX-Padding Non-Standard Y-Padding
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Red grid point

Black grid point Point updated twice

Point to update 

in the current step

Plane i

Plane i-1

Point updated once

a) 

Fused

Loops

b)

Blocked

Iterations

Z
Y

X

Plane i

Plane i-1

Plane i-2

Plane i-3

Ð/ÑgÒ Ó�ÔcÔ Ñ.ÕcÖl×cØ�Ô ÙZÚ ÑgÛ
the second time 

in the current step
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a) ã#ä å@æÈç
Blocked

è é�é�êBé�ë ì�í�ë'î'ï ð#ï ñ�ï ò�ï ó#ô

b) õ ä åFæ�ç
Blocked

è é�é�êBé�ë ì�í�ë'î'ï ð#ï ñ�ï ó#ô ï ò è é�é�êBé�ë ì�í�ë'î'ï ð#ï ó#ô ï ñ�ï ò
Z

Y

X

Red and black point relaxed once

Red and black point relaxed for the second time

First relaxation in the second step

Second relaxation in the second step

Move to 

next plane
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Blocked

Plane i

Plane i-1

Plane i-2

Plane i-3
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Blocked
(single update step,

only tiles are displayed)

Z
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X

Red and black point relaxed once

Red and black point relaxed for the second time

Update red points

Update black points

Update  red points

for the second time

Update  black points

for the second time

�	� 

e to update 

red points in

�	� 

e to update 

black points in

Update  red points

for the second time
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for the second time

c) �cÿ �����
Blocked
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for a tile size

of 4x4x4)
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Ú Ü G|EQ\SBL°X GJI1L[NTE�G)UgN·UO��Q�SBL6MOZ\Z\M � GJNÊMONcX`Q�SBL°e^M_e]SBLfE�G)±^L3G|ExM1I°j K Q\G)d K L3U_� øÝWÞWß7Ø�ø3àá+ß n ÞWß MONTX ÞWâM_Z�LxQ�SBL3E�G)±^L^EWUO��Q�SBL Ö L^�_L K t M_NTX ©³ã M_e]STL^E^C á+ß MONcX á+â MOZ\bBG®Q\Z\M_Z � GJNDQ�L[PgL[Z}�/M K jBL^E s hFÐyUcC G®�ÌQ�SBLfe[UDL[Î³eoGJL[NDQ\EM_Z�Z]M � GJExdTM_XTX L^X`Q\U³STM&�_L3e[U_N ÑcGJeoQxI1GJE\EHL+EGJN·Q�SBG|Exe^M_e]SBL K L[�gL K CBQ\SBL K U/V�L^Z K L^�_L K jTE�jTM KJK)� STMgE}Q�SBL6e[M_dTM_e[G®Q �ÞWâxØ3ø�à}á+ß�à}á+â CTMONTX>Q�SyjTEQ�SBL3Mge[eoL+E�E�L^E}M K E�U K L^MgXzQ�U-eoUgN ÑTG|e�Q\EWQ\SBL[Z\L_h
¹}ä~�}ä�å ºæFçlèé½væ�êéæÇëFì.�væ�íxî «¤çBæk 7ï�ì�êÅÌUfL[�/M K jTMOQ�L}Q�STLvLoÃ�L^eoQ\E��	UgZÇMfEHGJNBP K LvM_Z�Z]M � C&Q\SBLvI°j K Q\G)PgZ�G|X6dBZ�UgP_Z]MOIðVG)Q�STU_j QÇL[ÆyQ�Z]M7M_Z�Z]M � EÌ�	U_ZÇe[UDL[Î³eoGJL[NDQ\EV}M_E1jTE�L^X#hñÅ}SBLÊZ\GJP_SDQ³STMONcXlE�G|X LÊMOZ\Z\M � E1MOZ\L·NBL^L^X L+X¼UgN KJ� �	U_Z³Q�SBLRe[UgM_Z\E�L[Z1P_Z\G|XBE[hñ��NlQ�SBG|E>e^M_E�L_C�Q�SBLM_NTM KJ� Q�G|e[M K dTMgXBX GJNBP1VG®Q\SÊ¯Ç~DjTMOQ�GJU_N n�� h ª+s � GJL K XBE}bcL[QHQ\L[ZvZ\L^E�j K Q\EWQ�ScMON{NBU1dTM_XTX G)NTPTC bBj QvG|ENBU_QvU_d Q\G)I-M K h�jBNBNBGJNBP1Q\G)I1LfGJN{E�L^e[U_NTXTE ò � Ö�ó �WÐò·j K Q�GJP_Z\G|XzdTZ�UgP_Z]MOIôVG®Q\SBU_jBQvdTM_XBXBG)NBP ÁBh t � © h ÁD¬��MgXBX GJNBP-MONTX>Q�G K GJNBP-jTE�GJNBP-¯Ç~DjTM/Q\G)UgN n�� h ª+s õ h õ õ � h ©yõ��M_XTX G)NTP6M_NTXzQ�G K GJNBP1�	Z\U_IöL[ÆyScMOjTEHQ�GJ�_L�EHL+MOZ]e]S � h ÷ ÷ � h øD÷�5Q¤G|E7eoL[Z�Q\M_G)N K)� jTE�Lo�	j K Q�UzM&�_U_G|X{dTMOQ�SBU K UgP_G|e[M K e[M_E�L^E^CTbTj Q¤Q\SBL¿M K GJP_NTI6L^NDQ¤UO��Q\SBL6XTM/Q\M-�	U_Z¤M>I°j K Q�GJP_Z\G|XdBZ\U_PgZ\M_IùG|E6NBUOQ6Q�ScM/Q-bTM_X n Q\SBLzPgZ�G|XBE6NBUgZ�I-M KJKJ� ScM&�_LzMÉEHGJ±[L`UO� t ·3ú ª+s CÇMONTX�Q�SBL{NBUgN Ü�eoU_NBÑTGJeoQ�GJNBPÉM_ZHÜZ]MONBPgL[I1L[NDQv�	UgZ¤UgNBL¿e^M_e]SBL K L^�_L K G|E7NBUOQ¤Q�SBL6U_N KJ� LoÃ�L^eoQ¤Q\STM/QfX L[Q�L[Z\I1G)NTL^ExQ�SBL6dcL^ZH�	UgZ�I-M_NTeoLgh7Å}SBL¿LoÃ�L^eoQ\EZ\L^E�j K Q�GJNBP·�	Z\U_IûI°j K Q�GJd K Lze[Mge]SBL K L[�gL K E°M K E�U·NBL[L+XÍQ�UÉbcL>Q\MOËgL[NaGJNDQ�URMge[eoUgjBNDQ^C�MONcXYQ�SBL`Å Ö�ü e[M_e]STL>e[M_NSTM&�gL6M{E�G)PgNBG)Èce[M_NgQ�GJI6dcM_e�QfUgNRQ\SBL-dcL^ZH�	UgZ�I-M_NTeoL¿�	U_Z K MOZ\P_L^ZxQ\G K L³EHGJ±[L+E[CÌMONTXÉSBGJP_SBL^ZfNDjTI°bÀL[Z]E¤U_��b K U e]Ë_L+XG)Q�L^Z\MOQ�GJU_NTE^h

© t



¹}ä~�}ä�� ý7�þëFì.�xì#çBè�ï
ÿ jBL3Q\U³Q\SBL K MOZ\P_LfdTM_Z\M_I1LoQ�L^Z¤E�dTM_e[LfQ�ScM/Q¤NTL[L^XTEvQ\U³bcL1E�L^MOZ]e]SBL+X>�	UgZ¤M>b K U e]ËgL^X © ÿ�� MOjcE�EHÜ�Ð L[G|X L K G)I1d K LoÜI1L[NDQ]M/Q�GJU_N�C_MON6MONTM K)� Q�G|e[M K MOdBdBZ\UgMge]S3VWU_j K X°bÀL}�_L^Z � jTE�Lo�	j K h�ÐDQ�G KJK CDM KJK MOZ\Z\M � E#NTL[L^XBL^X°�	U_Z�Q�STL}e[U_I1dBj Q]M/Q\G)UgNNBL^L^X{Q\U>bÀL3Q]MOË_L^NÊGJNgQ\U>M_e^eoUgjBNDQ^C�M_E¤V�L K)K M_E7M KJKÌK L[�gL K EvUO�Çe^M_e]SBL¿MONTX{Q\SBL¿Å ÖÌü CcVSBG|e]SÊI-MOËgL^ExG®Q7STMOZ]X{Q�UÈTNcX°NBUgN Ü�eoU_NBÑTGJeoQ�GJNBP�dTM_XTX G)NTPgE^hÌÅ}SBLÅ Ö�ü eoU_j K X6M K EHU7bÀLG)NTe K jcX L^XCgb � Q\MOËyGJNBP�G)NDQ\U�Mge[e[U_jBNDQ�Q�SBLdTM_P_L}EHGJ±[LM_NTX1e[MOdcM_eoG)Q � CgMONTX¿Q�STL[N-e]SBL^e]ËyGJNBP7�	U_ZÇM�PgG)�gL[N¿Q�G K L¤EHGJ±[LvM_NTX6dTM_XBXBG)NBPcCOG)�ÀQ\SBLxMge[eoL+E�E�L^E K L^MgX°Q\U3MON1U/�_L^ZHÑcU/VfhÅ}SBG|E�VWU_j K X6M K EHU�VWU_Z\Ë3L^MgEHG K)� �	U_ZFI¿j K Q\G)d K LxM_Z�Z]M � E[C&VSBG K LQ�SBLdTZ�L^�_L[NDQ\G)UgN¿U_��e[U_N ÑTG|e�Q]E��	U_ZÇI°j K Q�GJd K LvMOZ\Z\M � E^CQ\STM/Q�I1G)PgSDQ�STM&�gLWXBG®Ã�L[Z\L[NDQFM_e^eoL^E\EÌdTM/Q�Q�L[Z\NTE^C_E�L[L[I-EÌQ�U�Z\L^~DjBGJZ�L�SBL[jTZ�G|E�Q\GJe^M K U_Z�L^I6dTG)Z\GJe^M K MOdTdBZ�UDM_e]SBL+E[h�ÐDQ�G K)K C�	UgZve[M K eoj K MOQ�GJU_NTEWU_N{UgN K)� M6E�GJNBP K LfMOZ\Z\M � G)QvGJEvM6�gL[Z � LoÎ³eoGJL[NDQvV}M � Q�U-Z\j K L�Ugj QvdTM/Q\SBU K U_PgGJe^M K e[MgEHL+E[h
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ÐyL^�_L^Z\M K e^M_e]SBL�Ugd Q�GJI1G)±+M/Q�GJU_N`Q\L^e]SBNBG|~DjBL^EW�	UgZxM © ÿ I¿j K Q�GJP_Z\GJX{MOdTd K G|e[MOQ�GJU_N`V�L^Z�L�L^�&M K jcM/Q�L+X>GJN{Q�STGJE}Q\SBL^E�G|E[h�5QFeoUgj K X°bÀLvEHSTU/VN#C&Q�STMOQ��	U_Z�MON6LoÎ³e[G)L^NgQFdTZ�UgP_Z]MOI M�e[M_e]STLoÜ�M&VWM_Z�L�GJI1d K L^I1L[NDQ\MOQ�GJU_N-MONTX¿U_Z]X L^Z�GJNBPxU_� K UyU_dTEG|EÇX L[ÈTNBG)Q�L K)� G)I1dÀU_Z�Q\M_NgQ+h�Å}SBGJEÇG)Nce K jTX L^E�MfP_UyU X1XBM/Q]M K M � U_jBQ��¿�	U_Z © ÿ CDEHGJI1G K MOZFQ�U t ÿ CDMON³M_e^eoL+E�EHÜ�UgZ�GJL[NDQ\L^XXBMOQ\M K M � Ugj QFSTM_E�EHSTU/VN¿Q\U°M KJK U/VÔQ\SBLxbÀL^EHQ�L[Æyd K UgG®Q]M/Q�GJU_N1U_�E�dTMOQ�G|M KTK U e[M K G)Q � h�Å}SBLvL[ÃÀL+e�Q�U_�dTM_XBXBG)NBP°�&M_Z�GJL^EUgN�X G®Ã�L[Z\L[NDQ°d K MOQH�	U_Z\I-E[C�bBj Q1e[M_NaG)NTe[Z�L+M_E�L1Q�SBLzdcL^ZH�	UgZ�I-M_NTeoL-jBd�Q�U � ;�� CÌVSTG K LzM_Z\e]SBG)Q�L+e�Q\jBZ�L+E K GJË_L³Q�SBL��L^NgQ\G)jTIÕø6jcEHL+X³GJN`� K MOQH�	U_Z\I � E�SBU/V9M1E�I1M K)K L[ZWGJNTeoZ\L^MgEHLgh�Å}STL7I1UDE�Q}LoÎ³eoGJL[NDQb K U e]ËDGJNBP¿Q�L+e]SBNBG|~gjTL^EM K E�U�/MOZ � �	Z\U_Iûd K M/Q��	U_Z\I Q\URd K M/Q��	U_Z\I`C�bBj Q+C�jBdaQ\U·Q�SBL ª Ü5VWM � b K U e]ËyGJNBPTC�M_e]STG)L^�_L-P_UyU XYZ�L+EHj K Q]E[hÊÅ}SBL>I6UgZ�Le[U_I1d K LoÆ3b K U e]ËDGJNBP7�/MOZ\GJM_NgQ]E�MOZ\L�I1U_Z\LWLoÎ³eoGJL[NDQ��	U_Z�bBGJP_PgL[Z�P_Z\GJXTE[COM_NTX°U_Q�SBL^Z�LoÃ�L^e�Q]E K GJË_LÅ ÖÌü e[M_e]STL�I1G|E�E�L^EEHQ\M_ZHQ�X U_I1GJNTM/Q\G)NBPzQ�STL¿dÀL[Z��	U_Z\I-MONTe[L_hfÅ�U{M&�_UgGJX·Q�SBL+EHLgC#XBM/Q]M>eoUgd � GJNBP>Q�L^e]STNBGJ~DjBL+E[CUgZxQ\SBL-e[M K e[j K MOQ�GJU_NÊU_�I-M/Æ GJI°jBIöQ�G K L3E�G)±^L^E^CBE�Q\G KJK STM&�gL7Q�U1bcLfL^�/M K jTM/Q\L^XhÅ}SBL>M_NTM KJ� Q�G|e[M K dTM_XBXBG)NBPÉMOdBdBZ\UgMge]SRSTMgE°E�SBU/VNÉQ�UÊbÀL³GJNTMOdBd K G|e[M_b K L1Q\U·Q�STL © ÿ I¿j K Q�GJP_Z\GJXÍdBZ\U_PgZ\M_I{CU_Q�SBL^ZzV}M � E³UO�¿G)NDQ�L^P_Z]M/Q\G)UgNqEHSBUgj K XqbÀLÉGJNy�_L^EHQ�GJPgMOQ�L+XCvM_EzLoÆ STM_jTE�Q\G)�gLÉE�L^M_Z\e]SBL+E-�	UgZ © ÿ e^MONrQ]MOËgLRSyjBP_LM_I6UgjBNDQ\E}U_��Q�GJI1L3X jBL�Q\U¿Q\SBL K MOZ\P_L�dTMOZ]MOI1L[Q�L[ZE�dTM_e[L_h
¾ SBG K L{b K U e]ËyG)NBPYMONTXÔdTM_XTX G)NTPR�/MOZ\GJM_NDQ\E¿NBL[L+XaQ�UYbÀL>Q]MOG K UgZ�L+XÍQ�UÍeoUgI6dTG K L[Z1MONTX¼MOZ]e]SBG)Q�L^eoQ�jBZ\L_C�bÀL`G®QM_j Q�UgI1MOQ�G|e[M K)KJ� UgZ°b � STM_NTXC�Q�STLzI¿j K Q\G)PgZ�G|X�M K PgU_Z\G®Q\SBIùG)Q\E�L K �¤e^MONÔM K E�UÊbÀL`MgXBMOd Q\L^XaI1UgZ�L>Q�UÊQ\SBL{e[M_e]STLM_Z\e]SBG)Q�L+e�Q\jBZ�L+EvU_�ÇI1UyXBL[Z\NReoUgI6dTj Q�L^Z\E^hfÅ}SBL°jTE�L6UO�FdTMOQ\e]S Ü�M_XBM_d Q�GJ�_L¿I°j K Q�GJP_Z\G|XÊM K P_UgZ�G)Q�SBI-E � Ö �vÁ õ"! UgZ¤UgNQ\SBL�Ñ � e^M K eoj K M/Q\G)UgNzU_��I-M/Q\Z�G)Æ>L^NgQ\Z�GJL^E^Cy�	U_ZL[ÆBMOI1d K L_CBMOZ\L�eojBZ\Z�L^NDQ}Z\L^E�L^M_Z\e]SzdBZ\U$#�L^eoQ\E^h
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G ã �IH Ý i K dBSTM t ªgª � ø
G ¾ UgZ�Ë EHQ\M/Q\G)UgN Ý�ÿ ¯ ã � ¾ Ðz¬ ;_; MOj
G « MOI1L Ý �pMOjBG|M ©Tª h G)N �	UgZ�I-MOQ�GJËÀh jBNBG)Ü5L[Z K M_NBP_L^N#h XBL
G Ö ª°ã M_e]SBL Ý ÷ Âfü ÿ M/Q]MBCB÷ Âfü ��NTE�Q\Z�jce�Q�GJU_NcE[CBX GJZ\L^e�QvI-M_dBdcL+XC K G)NTL�E�GJ±[L © t b � Q�L^E
G ÖÌt ã M_e]SBL Ý Á �_Âfü C © Ü5V}M � EHL[QHÜ�M_E\EHU eoG|M/Q\G)�gL_C K GJNBL3E�G)±^L © t�J/� ø¿b � Q\L^E
G Ö ©³ã M_e]SBL Ý øgò ü CTX GJZ\L^e�Q�Ü�I-M_dBdcL+XC UOÃYe]SBG)d`I1U X j K L
G Å Ö�ü Ð G)±^L Ý ª t ÷°L^NDQ�Z\G)L+E
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G ã U_I1dBG K L^Z}ÑcMOPDE ÝIK]\�lzKNY�YWTNV;?BL]KE>�R]R�VeKNY]Y{`dMPL�RPK]cP`dQbLWK]cNLBQ]k]ONfbK$QWTBQbL

© �



9 ²s~ <Ä¶>=7¸@?BADCFE �
G ã �IH Ý ��NgQ\L K ��L^NgQ\G)jTI ø ª h�¬ � yx±
G « MOI1L Ý �pMOjBG|MOø © h G)N �	UgZ�I-MOQ�GJËÀh jBNBG)Ü5L[Z K M_NBP_L^N#h XBL
G Ö ª°ã M_e]SBL Ý ÷ Âfü ÿ M/Q]M
G ÖÌt ã M_e]SBL Ý t ¬ �gÂfü
G Å Ö�ü Ð G)±^L Ý � ø6L[NDQ\Z�GJL^E
G ó dcL^Z\MOQ�GJNBP³Ð � E�Q\L[I Ý Ö GJNyj Æ>VG)Q�S Â L[Z\NBL K t h øch ª+;
G ã U_I1dBG K L^Z ÝI��« H � U_Z�Q�Z]MON õ_õ t h ÁD¬ h t
G ã U_I1dBG K L^Z}ÑcMOPDE ÝIK]\�lzKNY�YWTNV;?BL]KE>�R]R�VeKNY]Y{`dMPL�RPK]cP`dQbLWK]cNLBQ]k]ONfbK$QWTBQbL

9 ²n� <Ä¶>=7¸@?BADCFE �
G ã �IH Ý ��NgQ\L K ã L K L^Z�UgN © �_� ò�yv±
G Ö ª°ã M_e]SBL Ý ª �_Âfü
G ÖÌt ã M_e]SBL Ý ª t ÷ Âfü
G Å Ö�ü Ð G)±^L Ý © t L[NDQ\Z�GJL^E
G ó dcL^Z\MOQ�GJNBP³Ð � E�Q\L[I Ý Ö GJNyj Æ>VG)Q�S Â L[Z\NBL K t h øch ª+;
G ã U_I1dBG K L^Z ÝI��« H � U_Z�Q�Z]MON õ_õ t h ÁD¬ h ©
G ã U_I1dBG K L^Z}ÑcMOPDE ÝIK]\�lzKNY�YWTNV;?BL]KE>�R]R�VeKNY]Y{`dMPL�RPK]cP`dQbLWK]cNLBQ]k]ONfbK$QWTBQbL
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ÿ L^E\eoZ\G)dBQ�GJU_N`UO�ÌZ\L^X J b K M_e]Ë � MOjcE�EHÜ�Ð L[G|X L K E�jBbBZ\U_j Q\G)NBL+EW�	U_ZWQ�STL � U_Z�Q�Z]MON õ_õf© ÿ I°j K Q�GJP_Z\G|X>GJI1d K L^I1L[NDQ\MOQ�GJU_N Ý
G VN�Z:$���]MÀÝ ÐDQ\M_NTXBMOZ]X6Z�L+X J b K Mge]Ë � MOjTE\EHÜ�ÐyL^GJXBL K GJI1d K L[I1L[NDQ\MOQ�GJU_N-VG)Q�S1Q�VWU K UyUgd-NBL^EHQ\E�MONTX K UDUgd-U_Z]X L[Z
Â Üw�cÜ��xÜ5Û°h

G VN�Z:$��M]�ÀÝ Å}SBLfE\MOI1LfM_E}Z\bTEH± � Æ>bBj QvVG)Q�S K UDUgdzUgZ\XBL[Z Â Ü��cÜ�ÛxÜ��6h
G VN�Z:Z�W��MÀÝ Å}SBLfE\MOI1LfM_E}Z\bTEH± � Æ>bBj QvVG)Q�S K UDUgdzUgZ\XBL[Z Â Ü��xÜ��cÜ�Û¿h
G VN�Z:Z�]MW�cÝ Å}SBLfE\MOI1LfM_E}Z\bTEH± � Æ>bBj QvVG)Q�S K UDUgdzUgZ\XBL[Z Â Ü��xÜ5ÛvÜ���h
G VN�Z:ZMW���ÀÝ Å}SBLfE\MOI1LfM_E}Z\bTEH± � Æ>bBj QvVG)Q�S K UDUgdzUgZ\XBL[Z Â Ü5ÛvÜ��cÜ��6h
G VN�Z:ZM]�W�cÝ Å}SBLfE\MOI1LfM_E}Z\bTEH± � Æ>bBj QvVG)Q�S K UDUgdzUgZ\XBL[Z Â Ü5ÛvÜ��xÜ���h
G VN�PYNUZ:BLTÝ�� jcEHL+XzGJI1d K L[I1L[NDQ\MOQ�GJU_N#h
G VN�WO,`Bc�LTÝ t Ü5V}M � b K U e]Ë_L+X>ÛxÜ�MONcX��¤Ü K UyUgdTE[C NTU6b K U e]ËyG)NTP6U_�ÌG)Q�L^Z\MOQ�GJU_NTE^h
G VN���;�Ý ª Ü5VWM � b K U e]Ë_L^XzZ\L^X J b K Mge]Ë � MOjTE\EHÜ�ÐyL^GJXBL K VG)Q�S K UyUgdzUgZ\X L^Z Â Üw�cÜ��xÜ5ÛvÜ ü Ë
G VN���;��cb`DÝ�� jTZHQ\SBL[Z K UyU_d`G)NDQ�L^Z\e]ScMONBPgL¤Z\L^E�j K Q�GJNBP1G)N K UDUgdzUgZ\XBL[Z Â Ü��cÜ��¤Ü ü ËDÜ5Û°h
G VN���;�bT]�TÝ Å}SBLfE\MOI1LfM_E}Z\b ª VñbBj QvSTM_NTX`jBNBZ\U KJK L+X³�	UgZ}Q�V�U1b K U e]Ë_L^XzG)Q�L[Z]M/Q\G)UgNTE^h
G VN�b�B�Ý t Ü5VWM � b K U e]Ë_L^X#C K UyU_d`U_Z]X L^Z Â Ü��cÜ��xÜ5ÛvÜ ü ËgÜ ü Æh
G VN�blB�Ý ü K U e]Ë_L+X³G)Q�L[Z]M/Q\G)UgN#C ÛvÜÇMONcX��¤Ü K UyUgdTE[h
G VN�W^��Ý i KJK �	U_jBZ K UyU_dTE}b K U e]Ë_L+Xh
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ª h ª ÐDQ\L[NTe[G K Z�L+EHj K Q�GJNBP6�	Z\U_IöQ\SBL3X L+E�e[Z�GJbcL+XzXBGJE\eoZ\LoQ\G)±+M/Q�GJU_N�hÄh�hfhfh�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h ©ª h t ÐDQ]MONTXTMOZ]X1dTM_XBXBG)NBP¿e[MON>bcL7EHL^L[N-U_N1Q\SBL K Lo��Q+CyNBU_N Ü�EHQ\MONcXBMOZ]X6dTM_XBXBG)NBPcCgVSTGJe]S-GJNDQ�Z\UyXBjTeoL+EÇMe[L[Z�Q\MOGJN·NyjBI°bÀL[Z¤UO�ÇXBMOQ\M-G)Q�L^I-E[CÀNBUOQ7NBL^e[L^E\E�M_Z�G KJ� M-I¿j K Q\G)d K L¿UO��Q�STL � Ü5XBG)I1L[NcEHGJU_N#CcU_N·Q\SBLZ\G)PgSDQ^h h7hfh�hfh�hfhfh�hfh�hfh7hfhfh�hfh�hfh�hfhfh�hfh7hfh�hfhfh�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h ¬
ª h © M s ÐDQ\M_NTXBM_Z\XzI-M/Q�Z\G)ÆDÜ5I-M/Q\Z�G)Æ>I°j K Q\G)d K G|e[M/Q\G)UgN·G)I1d K L[I1L^NgQ]M/Q\G)UgN·b s ü K U e]ËgL^Xz�_L[Z]E�G)UgNzU_��Q\SBLE\MOI1Lxe[UyXBL_CgQ�V�UfNBL^V K UyUgdTEFMOZ\LvGJNDQ�Z\UyXBjTeoL+XCgb K U e]ËyG)NTP�Q�SBL¤ÛñMONcX¡� K UyUgd-UO��M s b � ü ��MONTXü£¢ h hfh7hfh�hfh�hfhfh�hfh�hfh7hfhfh�hfh�hfh�hfhfh�hfh7hfh�hfhfh�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h �
t h ª ÅÌU¿dTZ�L^�_L[NDQWQ�SBLfe[U_I1dBG K L^ZÇ�	Z\U_IöGJNDQ�L^Z\e]STM_NBP_GJNBPfQ\SBL�G®Q\L[Z]M/Q\G)UgNzMONcX-ÆyÜ K UyU_d`MON>GJNDQ�L^P_L[ZWVG)Q�SQ\SBLf�/M K jBLf±[L^Z�U6GJExM_XBX L+X³Q\U1Q�SBLf±[Ü5e[UyU_Z]X G)NcM/Q�L7GJNzL+M_e]S`G®Q\L[Z]M/Q�GJU_N�h hfh�hfhfh7hfh�hfh�hfhfh�h ÷
t h t ��L^ZH�	UgZ�I-MONceoL1Z�L+EHj K Q]E°UgN�� K M/QH�	UgZ�I i¥¤ Q�Ugd K L[��Q s C�� K M/QH�	UgZ�I ã ¤ Q\U_d�Z\G)PgSDQ s C�� K MOQH�	U_Z\I �¤ I6G|XBX K L K L[��Q s C� K MOQH�	U_Z\I ÿ ¤ I1GJXBX K L6Z�GJP_SDQ s MONTXR� K M/QH�	UgZ�I � ¤ bÀUOQ�Q�UgI K Lo��Q s h�Å}SBL¿E�I-M KJK¦§¦ G)NTXBGJe^M/Q�L+E³MÍZ\jBNlQ�STMOQ>e[MONÏbÀLRE�L[L[NlGJNrUOQ�STL[Z-dBG|e�Q\jBZ�L+E[CW�	UgZ>MÍEHGJI1G K MOZ>e[U_N ÈcP_jBZ]M/Q\G)UgN

¤ E�Q]MONTXBM_Z\XzZ\L K M/ÆBM/Q\G)UgN#C ª t Á â P_Z\GJX s CyQ�UyUTh h�hfhfh�hfh7hfh�hfhfh�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h ª+;t h © ��L^ZH�	UgZ�I-MONceoLxZ\L^E�j K Q\E}�	UgZv� K M/Q��	U_Z\I ü U_NzQ�STL K L[��Q^CTM_NTX{� K M/QH�	UgZ�Iö¯ÏUgN>Q\SBLfZ\G)PgSgQ+h hfhfh�h ª+;
© h ª ò·L^I1U_Z � U_Z\PgM_NBGJ±^M/Q\G)UgNx�	UgZQ�STLFQ�STZ�L^LFX G®Ã�L[Z\L[NDQÌXTM/Q\M K M � U_j Q]E[h i QÌQ�SBL�Q\U_d�Q\SBLFNBGJNBLÇE�L[dTM_Z\MOQ�LM_Z�Z]M � E��	U_ZWQ\SBLfbTMONcX VGJE�L�XBM/Q]M K M � Ugj Q}e^MONzbcLfE�L[L[N�h ü L K U/VrQ\SBLfMOZ\Z\M � �	U_Z}Q\SBL�jBNBËyNBU/VNTE^CM_NTX-Q\SBLfMOZ\Z\M � �	U_Z�Q�SBL�Z\L[I-MOGJNBGJNBP°�/M_Z�G|MOb K L^EWMOZ\L¤XBL[dBG|e�Q\L^X ¤ M_e^eoL+E�EHÜ�UgZ�GJL[NDQ\L^X-XBMOQ\M K M � U_j Q s hÅ}SBLfL+~DjTM/Q\G)UgN Ü�UgZ�GJL[NDQ\L^X>XTM/Q\M K M � Ugj QWjcEHL+E}U_N KJ� M-E�G)NBP K LfM_Z�Z]M � �	U_ZvM KJK XBMOQ\MBh h�hfh�hfhfh�h ªgª© h t ò � Ö�ó ��Ð1Z]M/Q\L^EFU_�Q�SBL¤I°j K Q�GJP_Z\G|X-dBZ\U_P_Z]MOI{C_e[U_I1dTM_Z�GJNBPfQ\SBLvQ\SBZ�L^L¤X G)Ã�L[Z\L[NDQWXBMOQ\MOÜ K M � Ugj Q\E�	UgZRX G)ÃÀL^Z�L^NgQÊdTZ�Ugb K L^I E�G)±^L^E^h i KJK ò � Ö�ó �WÐqZ]M/Q\L^E{VWL[Z\LÍI6L+M_E�jBZ\L^XñjTEHGJNBPqMÏE�jBG®Q]MOb K LdTMgXBX GJNBPÉ�	U_Z1L^Mge]SÔdBZ\U_b K L[I E�GJ±[L{MONTXlXBM/Q]M K M � Ugj Q^C�MONTX�Q�SBL{bÀL^EHQ1dÀUgE\E�G)b K L K UyU_d¼U_Z]X L[Z+hÅÌU_d K Lo��QF�	UgZ�� K MOQH�	U_Z\I i COQ\U_d-Z\G)PgSgQÇ� K MOQH�	UgZ�I ã C_bÀUOQHQ\U_I K L[��QW� K MOQH�	U_Z\I ÿ CgM_NTX-� K M/Q��	U_Z\I� bcU_QHQ�UgI Z\G)PgSDQ^h hfh�hfh�hfh7hfhfh�hfh�hfh�hfhfh�hfh7hfh�hfhfh�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h ª+©© h © ¯FÆ M_I1d K L�U_�ÌdTMgE�E�G)NTP1M6VWU_Z\Ë EHdTMgeoL7UOÃEHL[Q}Q�U³M¿�	jBNTeoQ�GJU_N#C Q\STM/QQ\Z�L+M/Q]E}G®QxMgEM © ÿ MOZ\Z]M � h h ª ø© h ø ò � Ö�ó ��ÐfZ]M/Q\L^E��	U_Z�X G)ÃÀL^Z�L^NgQ�dTMgXBX GJNBPgEÌU_N¿�/MOZ\G)UgjTEÌM_Z\e]STG®Q\L^e�Q\jBZ\L^E^C+jcEHGJNBP¤Q�SBLWVSBU K LWI°j K Q�G)ÜPgZ�G|X`dBZ�UgP_Z]MOI{CBM1dBZ\U_b K L[I EHGJ±[LfU_� ª t Á â MONTXzQ�STLfQ�SBZ\L[L3XBG®Ã�L[Z\L[NDQ¤XBMOQ\M K M � Ugj Q\E^hÇ� K M/Q��	U_Z\Ii Q�U_d K Lo��Q+C�� K M/QH�	UgZ�I ã Q�U_daZ\GJP_SDQ^C�� K M/Q��	U_Z\I ÿ bcU_QHQ�UgI K L[��Q¿MONTXa� K MOQH�	UgZ�I � bÀUOQ�Q�UgIZ\G)PgSDQ^h h7hfh�hfh�hfhfh�hfh�hfh7hfhfh�hfh�hfh�hfhfh�hfh7hfh�hfhfh�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h ª ¬© h�¬ ��L^ZH�	UgZ�I-MONceoL³Z\L^E�j K Q\E¿U_N¼� K MOQH�	UgZ�I i �	U_Z1MREHQ\MONcXBMOZ]XaZ\L^XyÜ5b K M_e]Ë � MOjTE\E�Ü�ÐyL^GJX L K I1L[Q�SBU XVG)Q�S³X G)Ã�L[Z\L[NDQ K UyUgd¿GJNDQ�L[Z]e]STM_NBP_L+E[C/UgN1M ª t Á â PgZ�G|XCOjTE�GJNBP3MON1M_e^eoL^E\EHÜ�UgZ�GJL[NDQ�L+X°XBMOQ\M K M � U_jBQ^hi Z�L+M_E�U_NTM_b K LvdTM_XTX G)NTP¿V}M_E�jTE�L^X-�	UgZWM K)K dBZ\U_PgZ\M_I-E[CgG)N`eoU_NDQ\Z\MgE�Q�Q�U6UOQ�STL[ZWI6L+M_E�jBZ\L[I1L[NDQ\E^CVSBL^Z�L6Q\SBL1bcL+E�Q3dTMgXBX GJNBP{VWMgE�X LoQ\L[Z\I6GJNBL+XÉE�L[dTM_Z\MOQ�L K)� �	UgZ7L+M_e]SYdBZ\U_P_Z]MOI{h°Å}STL¿Q\U_d K L[��QPgZ\M_dBS>E�SBU/VvEFQ\SBL�ò � Ö�ó ��Ð-Z\MOQ�L^E^CgQ�U_dzZ�GJP_SDQ�Q�SBL Ö ª e[Mge]SBLxI1G|E�E�L^E^CyI6G|XBX K L K L[��Q Ö�t e^M_e]SBLI1G|E�E�L^E^C�I1GJXBX K L`Z�GJP_SDQ Ö © e^M_e]SBLzI6G|E\EHL+E[C�MONcX�bÀUOQHQ\U_I K Lo��Q6Q�SBL{Å Ö�ü I1GJE\E�L^E^hYÅ}SBLzbTMOZ]EVWL[Z\L�U_Z]X L[Z\L^X>G)N·X L+E�e[L[NTX GJNBP-ò � Ö�ó �WÐ³UgZ\XBL[Z ¤ E�L[L�Q\U_d K L[��QvP_Z]MOdBS s h hfhfh7hfh�hfh�hfhfh�h ª �øTh ª ��EHL^jTX UOÜ�eoU X LF�	U_Z�E�Q]MONTXBM_Z\X3Z�L+XyÜ�b K Mge]Ë � M_jTE�EHÜ�ÐyL[G|X L K GJI6d K L^I6L^NDQ\M/Q\G)UgN#C&Q�STLW�v¯ Ö�i ÛÔI-M_e[Z�Ue^M K eoj K M/Q\L^E�Q\SBL��	U KJK U/VGJNBP Ý�¨ª©B« ¬i« vØ ¤�® ©B« ¬i« gÙ°¯�©B« ¬i« d¨F©$±³²n« ¬Z« OÙ6´6©B« ¬i« d¨F©"µ@²n« ¬i« OÙ°¶a©$« ¬Z« d¨ª©B« ¬i±³²n« _Ù· ©$« ¬i« i¨ª©B« ¬>µ�²§« }Ù¹¸º©B« ¬i« d¨F©$« ¬i« "±³²�Ù k ©B« ¬i« "¨ª©B« ¬i« nµ�² s\Ò Þ»©B« ¬i«  h h�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h ª ÁøTh t �½¼�¾^jTXW¿OÜ�e>¿ XW¾¤�À¿_Z}�	j�¼�¾+XzZs¾^X Ü�bPÁÃÂ_e]Ë � Â_jb¼s¼�Ü�Ð]¾;Ä|XW¾"ÁaÄÆÅ1dPÁÇ¾;ÅÈ¾;É�ÊnÂZÊËÄÇ¿BÉ�h h�hfhfh7hfh�hfh�hfhfh�h ª ÁøTh © Â s � j�¼�¾+X Ö ¿]¿_d�¼ Ý ÊsÌP¾ÇZs¾^X�d{¿BÄÇÉ�Ê�ÄÇÉ3dPÁÃÂ$ÉP¾�Í{ÂBÉTXÎÂ/�ÏÊs¾[ZsÐ»Â_Z\Xb¼,ÊËÌP¾�bPÁÃÂ_e]Ë7d�¿NÄÆÉ�ÊÌb{¾;ÁÇ¿ZÐÑÄÆÉ°dPÁÇÂBÉP¾ÍÏÒ�Ó�ÂOZs¾7Zs¾;ÁÃÂ/ÆW¾dÔ�Ês¿BÕB¾;ÊËÌP¾"Öb s ü ÁÆ¿ e]ËN¾"Ôz�×ÊË¾;ÖnÂZÊsÄÆ¿NÉb¼ Ý ÔWÄÇ¼�dPÁÃÂ � ¾dÔØÂBÖË¾ºÊwÐ»¿6bbÁÆ¿ e]ËB¾dÔÙÄÆÊË¾"ÖsÂ$ÊËÄÇ¿BÉb¼"ÚÖs¾"ÔÛÂ$ÉbÔ`bPÁÃÂ_e]Ë>d�¿NÄÆÉ�Ês¼£ÄÇÉÜÔWÄ)Ã{¾"ÖË¾"ÉNÊvdbÁÇÂBÉP¾"¼ÝÂBÖË¾7jBd,ÔPÂZÊs¾"ÔÞÄÇÉØ¿NÉP¾Î¼wÊs¾[d#h hfhfh7hfh�hfh�hfhfh�h tBß
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øTh ø �½¼�¾^jbÔW¿OÜ�e>¿WÔW¾��À¿BÖªÂºÖs¾"ÔyÜ5bPÁÃÂ_e]Ë � ÂOj�¼Ë¼HÜ�ÐW¾;ÄÃÔW¾;Á]ÄÇÅ6dbÁÆ¾"Å¡¾"É�ÊsÂZÊsÄÆ¿NÉÈÐÝÄàÊsÌ¿bPÁÇ¿ e]ËB¾dÔDÄÆÊË¾"ÖsÂ$ÊËÄÇ¿BÉDÁÇ¿]¿_dÂBÉbÔÛÁÆ¿]¿_dÛÄÇÉNÊs¾;Ö]enÌbÂ$ÉbÕB¾_h h�hfh7hfhfh�hfh�hfh�hfhfh�hfh7hfh�hfhfh�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h tBßøTh�¬áÂ sWª Ü ¾ Â � bbÁÆ¿ e]Ë]ÄÆÉbÕºÐÝÄÆÊËÌÈÊsÌPÖs¾;¾ÝÔWÄ)Ã{¾"ÖË¾"ÉNÊ½ÁÆ¿]¿_d¡ÄÇÉNÊs¾;Ö]enÌbÂ$ÉbÕB¾"¼^hÌÅ£Ìb¾ÝÁÆ¿]¿_d¡¿BÖnÔW¾"ÖªÄÇ¼FÔPÄÇ¼�dPÁÃÂ � ¾"ÔÂ_b�¿/�N¾Ý¾"Â_enÌp¼Ë¾>Ê»¿O�dPÁÃÂ$ÉP¾d¼[h�b s t Ü�Ð£Â � bPÁÇ¿ e]Ë]ÄÆÉPÕDÄÇ¼½Â_enÌPÄÇ¾[�N¾"Ô6b � bPÁÇ¿ e]Ë]ÄÆÉPÕ�ÊsÌP¾xÛxÜ�ÁÇ¿]¿_dÈ¿O�aÊsÌP¾¼Ë¾^e;¿BÉbÔ ª Ü×Ð»Â � bbÁÆ¿ e]ËB¾dÔ³�ZÂ$ÖsÄÃÂ$É�ÊÝÐÝÄàÊsÌÛÁÇ¿]¿_dÛ¿BÖnÔW¾;Ö Â Ü��cÜ��xÜ ü ËgÜ5Û°hÄh�hfh�hfhfh7hfh�hfh�hfhfh�h t ªøTh � �½¼�¾^jbÔW¿OÜ�e>¿WÔW¾¤�À¿BÖ6Â¡Ös¾"ÔyÜ5bPÁÃÂ_e]Ë � Â_jb¼Ë¼HÜ�Ð]¾;ÄÃÔW¾;ÁaÄÇÅ1dPÁÇ¾;ÅÈ¾;É�ÊsÂ$ÊËÄÇ¿BÉÞÐÝÄÆÊËÌ{øOÜ×Ð»Â � bbÁÆ¿ e]Ë]ÄÆÉbÕTh hfh�h tgtøTh õ Â s Hxd{ÔPÂ$ÊË¾È¼wÊs¾[d·�À¿NÖ © Ü�Ð£Â � bPÁÆ¿ e]ËN¾"ÔÞÖs¾"Ô·bPÁÃÂ_e]Ë � Â_jb¼Ë¼HÜ�Ð]¾;ÄÃÔW¾;Á�b s Å£ÄÆÁÇ¾"¼°ÊËÌ�ÂZÊ�Â$Ös¾3jBd,ÔPÂZÊs¾"Ô�À¿NÖ£Â°øOÜ×Ð»Â � bPÁÇ¿ e]ËB¾"Ô�Å¡¾;ÊËÌP¿WÔze s �â¿BÄÇÉNÊn¼FÊsÌbÂZÊÝÂ$Ös¾xjTd{ÔPÂ$ÊË¾dÔ-�À¿BÖ}ø_Ü�Ð£Â � bPÁÇ¿ e]Ë]ÄÆÉPÕ¡Â$ÉbÔØÂÎÊsÄÆÁÇ¾¼ËÄ)±"¾�¿O��øOÆ øOÆ øTh hfhfh�hfh�hfh7hfhfh�hfh�hfh�hfhfh�hfh7hfh�hfhfh�hfh�hfh�hfhfh7hfh�hfh�hfhfh�h t ©¬ h ª ò � Ö�ó ��Ð¡ÖnÂZÊË¾d¼��À¿BÖ½Å°jPÁÆÊËÄÇÕBÖsÄÃÔ¿dbÖË¿NÕBÖnÂ$ÅuÐÝÄÆÊËÌ³dbÖË¿gbPÁÆ¾"Å�¼ËÄJ±;¾"¼F¿O�#Á â Ú ª/õ â Ú ©_© â Ú � ¬ â ÂBÉbÔ ª t Á âjb¼ËÄÇÉPÕ ÂBÁÆÁ,ÉPÄÇÉP¾ºÖË¾dÔyÜ�bbÁÇÂge]Ë � Â_jb¼Ë¼HÜ�Ð]¾;ÄÃÔW¾;Á{ÄÇÅ6dbÁÆ¾"Å¡¾"É�ÊsÂZÊsÄÆ¿NÉb¼^h�ò
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