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�7E\FTV�cµà:RS]UV�]*^QILÛPF¸N	Ù7ëGT8áYd�ì Ô7ô I¤^�ZTEP^a]_V3N\F3K|RS]&ì�F�ßTFSI��:E	FTVåD�WYëÀá ØSO|I¤Ý&ILKQI¤Ö\]_^�c
ëGT8áYd�ì Ô7ô V�]*[LI¤Ö\]*O|^�^QÝ±E	[¤[�Ý&]_^Q^|E	ÛP]®[ EHK|]�FTÞ�×�N	Ù4��c Y�Z,^�E	FªV
[ E	O|Û\]7ÝU]*^|^QE\Û\]®ZªE	FTV�`�I V�K|R
N	ÙµÕSØ&KQN[VXY\Y¥ë3IL[¤[¤ILNPF]�7×PK|]*^�^H^Q]*Þ\c�ë$T8áYd�ì Ô7ô I ^�V�]*^QI¤Û\FS]_V
K|N�K|E	æP]�E\V�ÖHE\FPK.E	ÛP]sN\ÙARTE\O|V�Ü
`7E\OQ]�ZTE\^Q]*V£Ý
ÕT[�K|I¤Þ*E\^aK�ILF�ì�F�ßTFTI#�:E	FªVåíLîBY	ï�c
ë3×�OQI¤FS]�K
í ��ï¼I¤^�E\FSN	K|RS]�O6[LNH`�[¤E	KQ]*FTÞ�×PäSRSI¤Û\R�Ü�ZTE	FªV�`�I¤V�KQR�FS]�KJ`7N\O|æ2`�RSI Þ.R3ÕT^Q]*^�Þ�Õ�KaÜ

KQRSO|N\ÕSÛPR¸^a`�ILK|Þ.RT]*^*cAë3×�O|ILFT]�K;��Ü�Þ*E	O.VS^�íLî\î�ï�E\OQ]�ØTOQNPÛ\O.E	ÝUÝ±E	ZS[¤]�E	FTV¸E\[L[¤NH` ÕSØ¸K|N2KJ`7N
ØªNPOaK.^�ÙÚN\O Ý±EHé�ILÝ ÕSÝ ZTE	FTVS`�I¤V�K|R,c�ë¸d�ì Ô7ô Ü`_¥ë I ^
E\F<ILÝUØS[¤]�ÝU]*FPK.EHK|ILNPFþN	Ù�ë¸d®ì Ô7ô
NHÖ\]�O ë3×�OQI¤FS]�K&V�]�[¤ILÖP]�O|ILFTÛÀ^aÝ±E\[L[sÝ&]_^Q^|E	ÛP]±[¤E	KQ]*FTÞ�×ãN	Ù�ÕSØþKQN��Tc YaZ,^&E	FªVã[¤E\OQÛP]±Ý&]_^JÜ
^QE\Û\]�ZTE\FTV�`�I V�KQR3ÕSØ�K|NU��Y\Y±ë3I¤[L[¤ILNPF]�7×pKQ]*^�^H^Q]*Þ\c/�YÕTE\VSOQI Þ�^�í	�_ï8I¤^6E	FSN\KQRS]*O�RSI¤Û\R�Ü�^aØA]�]_V
FS]�KJ`7N\O|æµc®à:RS]åÞ�ÕSO|OQ]*FPK£Û\]�FT]�O.EHKQI¤N\F N\Ùb�YÕTE\V�O|I Þ�^±I ^c�®[¤E\F óTcd�YÕTE\V�O|I Þ�^±RTEP^=E<ØTOQN\Ü
Û\O.E	ÝUÝ±E	ZS[¤]YM6ì Ô `�RSI Þ.R£Þ�E\F2ZA]�Õª^a]_V±KQN&N��±NpE\V±Þ�NPÝUØSÕ�K|E	KQI¤N\F=ÙÚOQNPÝ)KQRS]�RSNP^aK*c�ë¸d®ìe^
��[ E	FSó I¤^:E	F£ILÝUØS[¤]�ÝU]*FPK.EHK|ILNPF=N	Ù8ë¸d�ì Ô7ô NHÖ\]*O
�YÕTEPV�OQI Þ�^f��^|M�]�K:ìaì?c�ë¸d®ìe^g�®[¤E\FSó
Þ�E\F



^a]*FTVå^QÝ±E	[¤[�Ý&]_^Q^|E	ÛP]*^Y`�I�K|R»E£[ EHKQ]*FTÞ�×3N\Ù:ñSc óUZ,^�E	FTVÀ[¤E\OQÛP]
ÝU]*^|^QE\Û\]_^6`�ILKQRãE=ZªE	FTV�Ü
`�I¤V�K|R±N	Ù�ÕSØ&KQNhVXYXY¥ë3I¤[¤[LI¤N\F]�7×pKQ]_^H^	^�c	à:RT]�[¤E	KQ]*FTÞ�×&E	FTV&ZTE\FTV�`�I V�KQR±N\ÙªK|RS]*^Q]6V�ILèA]*OQ]*FpK
FS]�KJ`7N\O|æ�^®I ^�^aRTNH`�F£I¤FXà8E	ZT[L]Uî\c�á ZTEP^aI Þ�Þ�N\ÝUØTE\OQI ^QN\F=N\ÙmK|RS]*^Q]¥FS]�KJ`7N\O|æ�^®I¤F=K|]�O|Ý±^:N	Ù
Ý&I Þ�O|N	Ü�ZA]�FTÞ.RSÝ±E\OQæ�^7I¤^:ØTOQ]_^a]*FPK|]*V£ILF<íLî_ñHï�c

MOikjl<5.
)R'(m E	KQ]�FªÞ�×=E\FTVU�:E\FTV�`�I V�KQRXÙÚN\O�^QN\ÝU]¥RSI¤Û\R�ØA]�OQÙÚN\O|ÝUE\FTÞ�]�FS]�KJ`sNPOQæ�^
M�]�KJ`7N\O|æ m E	KQ]�FªÞ�× � Z,^ � �:E	FTV�`�I V�K|R � ë3]�ÛpEX�7×pKQ]_^H^	^a]_Þ �
ë3×�OQI¤FS]�K � ë¸d�ì Ô7ô Ü`_¥ë � �Sc Y �XYXY
ì�F�ßTFSI��:E	FTV � ëGT�á6d�ì Ô7ô;� ��c Y �\VXY
�YÕTE\V�O|I Þ�^ � ë¸d®ìe^g��[ E	FTó � ñ�c ó V\YXY

&('n& +-,/.102,435.1687/9poqosr

ë¸ë��ãí ó	ï®I ^�EX[LI¤ÝUI�K|]*V<E\OQ]_ESä�FSNPF�Ü�R�×�V�O|NP^aK|E	KQI Þ	äAKQ]*OQO.E	I¤FÀÙÚNP[L[¤NH`�I¤FSÛ3^aI¤Û\Ý±EHÜ�Þ�N�NPO|V�I¤FTE	KQ]
Ý&N�V�]*[�V�]*^QI¤Û\FS]_V¸K|N�^QI¤Ý
ÕS[ EHK|]&NPO¥ØSOQ]_V�I Þ?K�ÝU]*^QNP^|Þ�E\[L]&EHKQÝUNp^aØSRT]�O|I¤ÞUÞ�I¤O.Þ�ÕS[ EHK|ILNPF,c�à:RSI¤^
OQ]*Û\I¤N\FTE\[�ÝUN�VS]�[�ÝUE�×õZA]åÕT^Q]*VõÙÚNPO£ØTOQ]_V�I¤Þ�KQI¤N\F NPF V�N\Ý±E\ILFT^=O|E\FSÛ\I¤FSÛãÙÚO|N\Ý ^Q]�Ö\]*O|E\[
KQRSNPÕT^QE\FTVõÝUIL[¤]*^&K|NþE»ÙÚ]�` RpÕTFTV�O|]*V�Ý&I¤[¤]*^±NPO±[L]_^Q^*c®WYN\Ý±E	I¤FT^±E	O|]�ÕSFSILÙÚN\O|Ý�O|]*Þ�K|E	FSÜ
Û\ÕS[ E	O±K|RSO|]�]ÀV�I¤ÝU]�FT^QI¤N\FTE\[YE	O|]*EP^±N	Ù¥K|RS]åE	KQÝUNP^QØSRS]*OQ]Pcsà:RS]ÀE	KQÝUNP^QØSRS]*OQI Þ3V�×�FTE\Ý&I Þ�^
E	O|]�FSN\FSÜ�R�×�V�O|NP^|Þ�N\ØTI¤Þ�E\FTV±ÕT^Q]�ßTFTI�K|]�Ü�V�I�èµ]�O|]�FªÞ�]YE\ØSØSO|N�é�ILÝ±EHK|ILNPFT^*c\à:RS]6ÝUN�V�]*[ªI ^s^QÕSØ�Ü
ØªNPOaK|]*V Z�×�^Q]�ÖP]�O.E	[�ØTOQ]�ÜXE	FªV ØªNp^JKQÜ�ØSO|N�Þ�]_^Q^QILFTÛõØTOQNPÛ\O.E	Ý±^�ä�`�RTI¤Þ.R E\OQ]<O|]�ÙÚ]*OQO|]*V�K|N
Þ�N\[¤[¤]*Þ?K|ILÖP]�[¤× E\^£K|RS]þë¸ë���ÝUN�V�]�[¤ILFTÛ#^a×�^aKQ]�Ý�c�à:RS]þëÀë���Ý&N�V�]*[LI¤FSÛ ^Q×�^aKQ]*Ý�^QN	Ù KaÜ
`7E\OQ]&I¤^�Ý&Np^JK|[L×À`�OQILKaK|]�FãILF
�TN\OQKQO.E	F,ä,E\FTVÀRªE\^¥ZA]�]�F<V�]*Ö\]*[LNPØª]_V»E	K�d�]�FSF � K|E	KQ]2E\FTV
M Ô á6D EP^�E�Þ�N\ÝUÝ ÕSFSILKJ×¸ÝU]*^QNP^|Þ�E	[¤]UÝUN�VS]�[�`�ILKQR<Þ�NPFpKQO|ILZSÕSKQI¤N\FT^�ÙÚO|N\Ý Õª^a]*O|^¥`7N\O|[¤V�Ü
`�I¤V�]Pc

c computation on coarse domain
rsl_exchange_stencil(domain(1),stencil A)
rsl_compute_cell(domain(1),solve A)

rsl_compute_cell(domain(1), solve B)

enddo
c force c,d from nest

c computation on nested domain
do istep= 1,3

rsl_compute_cell(domain(1),solve A)
... etc ...

rsl_exchange_stencil(domain(1),stencil A)

Computation on a domain

Broadcast

Merge

c force nested boundaries
rsl_exchange_stencil(stencil_interp)
rsl_bcast(domain(1),domain(2))

rsl_exchange_stencil(domain(1), stencil B)

rsl_merge(domain(1),domain(2))

t 3*Ku'\)/'�v ÖP]�O.E	[¤[¸ØTE	O.E	[¤[¤]�[¸V�O|ILÖP]�O ÙÚNPO�E ë¸ë��
K|ILÝU]*^aKQ]*Ø `�I�K|R�FT]*^aK�I¤FpKQ]*O|EPÞ?KQI¤N\Fª^ � Þ�NPÕSOaK|]*^Q×xwTc
ë3I Þ.RTE\[¤E\æ\]*^*ä�]�K6E\[©c,íLîB�	ï �

à:RS]åV�I ^aKQO|ILZSÕSKQ]*V�Ü�ÝU]�ÝUNPOQ×õÖ\]*O|^QILNPF
N	Ùâë¸ë�� í�îD�Hï � ë¸ë���Ü�ë¸d®d � RTE\^
Zª]*]�F I¤ÝUØS[¤]�ÝU]�FpKQ]_V ÕT^QI¤FSÛCë¸d®ì
Ý&]_^Q^|E	ÛP]�Ü�ØTE\^|^QILFSÛ=ØSOQNHÖ�I V�]*V¸Zp×¸KQRS]
ØTE	O.E	[¤[L]*[�D�ÕSFpKQI¤ÝU] � ×�^JK|]�Ý m ILZTO|E\OQ×� D � m � íLî�ó	ï�c�D � m I¤^mE�OQÕTF�Ü©K|ILÝU]�^Q×�^JÜ
KQ]�Ý E\FTVþ[¤I¤ZSO|E\OQ×åKQNã^QÕSØSØAN\OQK ØTE\OaÜ
E	[¤[L]*[LI¤ê*E	KQI¤N\F N	Ù¸ÛPOQI V�Ü�ZTE\^Q]*V ßTFTI�K|]�Ü
V�I�èµ]�O|]�FªÞ�]þ`7]*E	KQRS]*OÀÝUN�V�]�[ ^�c�D � m
^aÕSØTØªNPOaK.^cy-z�{e|~}ez*����z�y-z��/�©c���z�{e|
}ez5���Rz�y�z��]�SE\[L[¤NH`�^¼KQRS]6N\O|ILÛPILFTE\[�V�N	Ü
ÝUE\ILFõK|N<Zª]ÀVSILÖ�I V�]*VõI¤FPK|Nþ^aÝ±E\[L[¤]�O
E	O|]*E\^ � `�RSI¤Þ.R3Ý±E�×2ZA]�FS]_^JK|]*V � c/�7×
E	[¤[LNH`�I¤FSÛþK|RS]*^Q]ãE	O|]*E\^=KQNõZA]»FTN\F�Ü
ÕSFSILÙÚN\O|ÝXä�Þ�NPÝUØSÕ�K|E	KQI¤N\F±Ý±E�×&Zª]YÙÚN	Ü
Þ�ÕT^Q]*VXN\F�E	O|]*EP^7N	Ù�Ý&NPOQ]�EPÞ?KQI¤Ö\]¥I¤F�Ü
KQ]�O|]*^aK£I¤F#K|RS]åVSN\Ý±E	I¤F,c:à:RSI¤^XÕT^QÕ�Ü
E	[¤[L×ã^QEPÞ�O|I�ßAÞ�]*^�OQ]_^aNP[LÕ�K|ILNPF<ILF�^aNPÝ&]
E	O|]*E\^�N\ÙsK|RS]=V�NPÝUE\ILF � `�RSI¤Þ.RãÝ±E�×
FSN	K�Zª]»N	Ù ILFpKQ]*OQ]_^JK � ä:ZSÕ�K�O|]*V�ÕTÞ�]*^
KQRS]XÞ�N\ÝUØSÕSK|EHK|ILNPFTE	[®OQ]D�PÕTILO|]�ÝU]�FpK.^�c
D � m Þ�N\ÝUÝ
ÕSFTI¤Þ*EHKQ]_^·O|]*^QÕS[�K.^·ZA]�Ü
KJ`s]*]�F�^QÕSZ�Ü�V�NPÝUE\ILFª^XEP^�^aRSNH`�F�ILF
�¼I¤Û\ÕTOQ]2îPcTì�F3K|RS]
FT]�é�K�^Q]*Þ�KQI¤N\F,äA`s]
V�I¤^|Þ�Õª^Q^»RSNH` V�ILèµ]�O|]�FpK<`sNPOQæ�[¤NPE\VT^
^QÞ*E	[¤]�`�I�K|R
E	F�I¤FTÞ�OQ]_E\^Q]�ILF�K|RS]�F�ÕSÝ&Ü
Zª]*O�N	Ù8FSN�V�]*^*c
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ì�FþKQRTI¤^U^Q]*Þ?K|ILNPF,ä8`s]£K|E\æ\]£EÀ[LN�NPæãE	K K|RS]�Þ�N\ÝUÝ ÕSFSI Þ�EHK|ILNPFþØTE	KaKQ]*OQFª^
I¤FþK|RS]£ØªE	O.E	[¤[L]*[
Ö\]�O.^QILNPFþN	ÙYëÀë�� � ë¸ë��HÜ�ëÀd®d � `�RS]�FõÕT^QILFTÛ»ë¸d®ì�NHÖ\]*O ì�FSßTFSI��7E\FTV � ëGT�á6d�ì Ô7ô;� c
à:RSI¤^�`7EP^7VSN\FS]¥K|N&RT]�[¤ØXÕª^�ÕSFTV�]*O|^aK|E\FTV£`�RTEHK�ØTE\O|E\ÝU]�KQ]*O|^sN	Ù�E&FS]�KJ`7N\O|æ2`7N\ÕS[ V£RS]�[¤Ø
ÕT^YEPÞ.RSI¤]�Ö\]
Zª]�KaKQ]*O¥Øª]*OaÙÚNPOQÝ±E	FªÞ�]�ÙÚO|N\Ý K|RSI¤^�E	ØTØS[LI Þ�E	KQI¤N\F,c��SNPOY]�éSE	ÝUØS[¤]\äAI�Ù�K|RS] E\ØSØS[¤I�Ü
Þ�EHK|ILNPF=^Q]�FTVS^:E
[LN\K7N\Ù¼^aÝ±E\[L[AÝU]*^|^QE\Û\]*^*ä\[¤NH` FS]�KJ`sNPOQæU[ EHKQ]*FTÞ�×UÝUI¤Û\RpK7RT]�[¤Ø,c�ì�ÙmI�K�^Q]�FTVS^
[¤E\OQÛP] ÝU]*^|^|E	Û\]_^�äAILK�Ý&I¤Û\RpK�ZA]&ZªE	FTV�`�I V�K|Rã^Q]�Fª^aILKQI¤Ö\]Pc�ì�F»EPVSV�ILKQI¤N\F,ä�`7]U`sNPÕS[¤VÀ[LI¤æ\]&K|N
ÕSFTV�]*O|^aK|E\FTV3`�RS]�KQRS]*OYK|RS]UE	ØSØS[¤I Þ�EHK|ILNPF¸]�ÝUØS[¤NH×�^6^QØª]_Þ�I E	[�N\ØA]�O.EHK|ILNPFT^�[¤I¤æ\] Þ�N\[¤[L]_Þ?K|ILÖP]*^*c
ì�Ù,I�K:V�N�]*^*ä\`7]6`7N\ÕS[ VU[LI¤æ\]�KQN
]�éSE	ÝUILFT]�RSNH` ]�¡2Þ�I¤]�FpK7ILÝUØS[¤]�ÝU]�FpK.EHKQI¤N\F±N\Ùm^aNPÝU]6Þ�NP[L[¤]*Þ�Ü
KQI¤Ö\]*^®Z�×UÞ�]�OQK|E\ILF±FS]�KJ`sNPOQæ�^�ÝUI¤Û\RpKsI¤ÝUØTE\Þ�K®K|RS]6ØA]�OQÙÚN\O|Ý±E	FTÞ�]�N	Ùmë¸ë��HÜ�ëÀd®d�c\ì�FSÜ�NPO|V�]*O
KQN VSN�KQRTI¤^*ä�`s]�ßªO|^aKs]*Ö�E\[LÕªEHKQ]_V±RSNH` I¤FTÞ�O|]*EP^aI¤FSÛ¥K|RS]YF�ÕSÝ Zª]*OsN\Ù,ØSO|N�Þ�]*^|^aNPO|^�N\Os^Q×�^JK|]�Ý
^aI¤ê�]PäªI¤ÝUØTE\Þ�KQ]*VXK|RS]&Øª]*OaÙÚNPOQÝ±E	FªÞ�]�N	Ù�K|RS] E\ØSØS[¤I¤Þ*EHK|ILNPF,cªá6[¤^QN=`�ILKQR¸I¤FTÞ�OQ]_E\^QILFSÛ2^Q×�^JK|]�Ý
^aI¤ê�]Pä�`s]¥[¤NpNPæ\]_V=EHK�RSNH`#KQRS]�V�I ^aKQO|ILZSÕSKQI¤N\FXN	Ù8ëÀd�ìsÞ*E	[¤[¤^:I¤F£KQRS]�E	ØTØS[LI Þ�E	KQI¤N\F�Þ.RTE	FTÛ\]*V,c
�¼I¤FTE\[L[¤×\äS`7]�E	[ ^QN±[LN�N\æP]*VXEHK�RSNH`�KQRT]�ÝU]*^|^QE\Û\]�^aI¤ê�]_^:KQN2VSI�èµ]�O|]�FpK6ë¸d®ì7Þ*E	[¤[¤^�Þ.RªE	FSÛP]*V
`�I�K|RXI¤FTÞ�OQ]_E\^Q]YI¤F3^a×�^aKQ]�Ý ^aI¤ê�]Pc
àmN�]*ÖHE	[¤ÕTEHK|]�KQRT]*^Q]YÞ.RTE\O|EPÞ?KQ]*OQI ^aKQI Þ�^�N\Ùmë¸ë���Ü�ë¸dsd�ä\`7]YÞ.RSNp^a]�KJ`7N
V�ILèµ]�O|]�FpK7`7N\O|æpÜ

[LNpE\VS^sE	FTV±O.E	F2KQRS]*Ý°NPF=E=�\ó	Ü�FSN�V�]\äpV�ÕTE\[µñSc óh_ ô êYØTOQN�Þ�]_^Q^QN\OsÞ�[¤ÕT^JK|]�Os`�I�K|R£ë3]*[L[ E	FSN�é
ë¸à�ñ��TîBYX�£ì�F�ßTFTI#�:E	FªV<E\VSE\Ø�KQ]*O|^�E\FTVãE3ëGT8áYd�ì Ô7ô YTc VTc ó�I¤FT^aK|E	[¤[ EHKQI¤N\F � Þ�[¤ÕT^JK|]�O
á � c
à:RS]3ßTO.^JK2`7N\O|æ�[LNpE\VöI¤^UK|RS]Àë¸ë��ãZª]*FTÞ.RSÝ±E	O|æöVSE	K|E<^Q]�KåíLîD�Hï�ä®`�RSI¤Þ.R ^QØª]_Þ�ILßT]*^=E
�
RSN\ÕSOsOQÕTF,äpà:ìJëÀád¢q£ îD�XYTä\`�ILKQR=E\Fc�Sî6^Q]*Þ�N\FTV&K|ILÝU]�Ü�^aKQ]*Ø � àf�Pá � c�à:RS]�^a]_Þ�NPFTVUI¤^®KQRT]
[¤E\OQÛP]�Ü�V�N\Ý±E	I¤FUOQÕTF � m W v ë � `�RSI Þ.R=Ý±E�×&Zª]�N\Z�K.E	I¤FS]*V±ÙÚOQNPÝ íLîB�	ï�cpë¸ë��HÜ�ë¸dsdþE	[¤[¤NH`�^
KQRS]�Õª^a]*O�KQN£V�ILÖ�I V�]�K|RS]�`7N\O|æp[¤NPEPV£E\ÝUN\FSÛUK|RS]
V�ILèA]*OQ]*FpK6ØSO|N�Þ�]*^|^aNPO|^*äS^QN2E\^�K|N±OQ]_V�ÕTÞ�]
KQRS]�ÝU]�ÝUN\O|× Õª^QE\Û\]\c�à:RSI ^®I ^7E\Þ.RSI¤]�ÖP]*VUZ�×±^aØA]*Þ�I�ÙÚ×�I¤FSÛ
KJ`7N�ØTE\O|E\ÝU]�KQ]*O|^B¤\FªE	ÝU]�[¤×UFpÕTÝ Ü
Zª]*O�N	ÙTØSO|N�Þ�]_^Q^QN\O.^,I¤F
K|RS]�M�NPOaK|R�Ü � N\Õ�K|R&V�I¤O|]*Þ?K|ILNPFT^ � dsD v Ô M ��� E	FTV
ØSOQN�Þ�]*^|^aNPO|^¼ILF KQRT]
�®E\^aKaÜ¥�»]*^aK8V�I¤OQ]_Þ?K|ILNPFT^ � d®D v Ô ��� � í�îD�Hï�c_dsD v Ô M � E	FªV�d®D v Ô ��� `7]�O|]s^Q]�K�^aN6KQRTE	K
d®D v Ô M ��¦ £·dsD v Ô ����E	FªVXdsD v Ô M � é�d®D v Ô ���§£·F�ÕSÝ Zª]*O�N	Ù¼ØTOQN�Þ�]_^Q^QN\O.^*c
ì�F � ]_Þ?K|ILNPF¨�TcLîPäp`7]�[LN�N\æ£EHK:KQRS]¥I¤ÝUØTE\Þ�K:N\Ù¼I¤FTÞ�O|]*EP^aI¤FSÛ
KQRS]�F�ÕSÝ Zª]*O7N\Ù¼ØSO|N�Þ�]_^Q^QN\O.^
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c�à:RT]
OQ]_V�ÕTÞ?K|ILNPF
I¤F
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KQ]�O
��ä�E\^s]�é�ØS[ E	I¤FS]*V±I¤F � ]*Þ?K|ILNPF2óTc�á�[¤[µOQÕTFT^7`s]*OQ]�K.E	æP]�F2ÕSØ=KQN£îB��ØTOQN�Þ�]_^Q^Q]*^®N\F2]*ILÛPRpK
FSN�V�]*^*cg�SN\O m W v ë K|RS]�O|]7I¤^�E�O|]*VSÕTÞ?K|ILNPF
I¤F
]�é�]_Þ�Õ�K|ILNPF�KQI¤ÝU]sN\ÙªE	ØTØSOQN�é�I¤Ý±EHKQ]*[L×�ñ�c¤î�ók±=c
�SN\O�àf�Pá�ä�K|RS]�OQ]_V�ÕTÞ�KQI¤N\F�ILF�]�é�]_Þ�Õ�K|ILNPF=K|ILÝU]�I ^�E	ØSØTOQN�é�I¤ÝUE	KQ]*[L×c�ScLîg±2c
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à:RS]±ØTE	O.E	[¤[¤]�[�ILÝUØS[¤]�ÝU]*FPK.EHK|ILNPFåN\Ù:ë¸ë���ä,ë¸ë��HÜ�ëÀd®d�äµ`7EP^�V�]*^|Þ�O|I¤Zª]_VÀI¤F í�îD�Hï�c v FT[L×
ZTE\^QI¤Þ ^QÞ*E	[ E	ZSI¤[¤I�KJ×XILFÀKQ]*OQÝ±^YN	Ù®]�é�]_Þ�Õ�K|ILNPF3KQI¤ÝU] I ^�V�I¤^|Þ�Õª^Q^Q]*V3RT]�O|]\c�à:RS]
ØA]�OQÙÚN\O|Ý±E	FTÞ�]
ÕT^aI¤FSÛ¸V�ILèµ]�O|]�FpK�Þ�N\ÝUÝUN�V�ILKJ×åÞ�[¤ÕT^aKQ]*O�ILFpKQ]*O|Þ�N\FSFT]*Þ?K.^¥I¤^�FSN	K
V�I ^|Þ�ÕT^|^a]_VÀI¤F»KQRSI ^�ØTE\Øª]*O*c
á�[ ^aN
KQRS]�ILÝUØTEPÞ?K7N	Ù,]�¡2Þ�IL]*FPK:Þ�NP[L[¤]*Þ�KQI¤Ö\]6NPØª]*O|E	KQI¤N\FT^®ILF=Ý&N�V�]*OQF=ILFpKQ]*O|Þ�N\FSFT]*Þ?K.^®NPF=E	ØSÜ
ØS[LI Þ�E	KQI¤N\F¸ØA]�OQÙÚN\O|Ý±E	FTÞ�]�I¤^YFSN\K�V�I ^QÞ�ÕT^|^a]_V�cªà:RS] ]�ÖHE	[¤ÕTE	KQI¤N\F3N	Ù�K|RS] ëÀë��±ZA]�FTÞ.RTÝUE\OQæ
àf�\á NPFþÖHE	O|ILNPÕT^
E\O|Þ.RTI�K|]*Þ?K|ÕSO|]*^�I ^&Þ�E	O|O|IL]_VãN\Õ�KUILF�í�î2��ï�c v FS[¤×»KQRS]£ZTE\^QI Þ=^|Þ�E	[ E	ZTIL[¤I�KJ×
ILFõKQ]*OQÝ±^UN\Ù�]�é�]_Þ�Õ�K|ILNPFõKQI¤Ý&]3`�ILKQR I¤FTÞ�O|]*EP^aI¤FSÛ»F�ÕSÝ
ZA]�O2N\Ù�ØTOQN�Þ�]_^Q^QN\O.^ I¤^±V�I ^|Þ�ÕT^|^a]_V
RS]�O|]\c7à:RS]ÀI¤ÝUØTE\Þ�K£N	Ù�ÖHE\OQI¤N\ÕT^=FS]�KJ`7N\O|æþÙÚ]_EHK|ÕSOQ]_^2[¤ILæP]ÀÝ ÕS[�K|I¤Þ*E\^aK£I ^2FSN\K£]*Ö�E\[LÕªEHKQ]_V
RS]�O|]\c®à:RT]3Øª]*OaÙÚNPOQÝ±E	FªÞ�]3E	FTV ^|Þ�E\[¤E\ZSIL[¤ILKJ×öN	Ù¥ÖHE	O|ILNPÕT^UFS]�KJ`sNPOQæ�^&I¤^2]�ÖHE	[¤ÕTEHK|]*VõÕT^QILFTÛ
Ý&I Þ�O|N	Ü�ZA]�FTÞ.RSÝ±E\OQæ�^XE	FTV�M6á � ØTE\O|E\[L[¤]�[�ZA]�FTÞ.RSÝ±E\OQæ�^XILF)íLîB�Hï�c�à:RSI ^X^aKQÕªV�× ÙÚN�Þ�ÕT^Q]*^
N\FþÞ�NPÝUØTE	O|ILFTÛ¸ë3×�OQI¤FS]�K_ä��YÕªE\V�O|I¤Þ*^�E	FªV<ì�F�ßTFSI��:E	FTV,c¼à:RS]£OQ]*[¤E	KQI¤Ö\]2ØA]�OQÙÚN\O|Ý±E	FTÞ�]±N	Ù
ë3×�OQI¤FS]�K_ä�ì�F�ßTFSI��:E	FTV�E	FTV��YÕTE\V�O|I Þ�^ ILFöKQ]�O|Ý±^&N	Ù6ÝUI Þ�O|N	Ü�Zª]*FTÞ.RSÝ±E	O|æ�^�I¤^&]*Ö�E\[LÕªEHKQ]_V
ILF<íLî_ñ�ï�cSà:RS]*OQ]¥I ^:FSN2E	ØSØT[LI Þ�E	KQI¤N\F�Ü�[L]*Ö\]*[A]*ÖHE	[¤ÕTEHK|ILNPF£RS]*OQ]Pc
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Ö\]�O.^QILNPF�N	ÙªKQRS]:ØAN\ØSÕS[ E	O�`7]*E	KQRS]*O�^aI¤Ý
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