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6CMbdEHÔyA�ÕlN[C-×=b[ÙFA+ÕlNeVW×)A�Z�CMNdL³EKD)ÜÝEK]S`��+b[ÙSVWbnbdÙFA_ÔyCM×½UFTFbyV�b[EKC-DSV�JcJKCsV-G�EKY�ØSVWJHV�DSÔyAfG
V�DSG�bdÙFA�N[TFDcbdE·×½A_ÔyCM×½×�TFDFEKÔ�V�bdE·C-D�N[AfGcTSÔyA
G²CMDFJKà�ÕlCMN�bdÙFA?õSC�ZuY[C-J·Ö-A�N�ØFTFb�DFCMbpÕlCMN�b[Ù�A
×)A�YdÙ V-GFV�U�b[CMNf`Bä6ÙFEKY�EKY�VMÔ�Ô�A�UFbeVWØFJKA)YdE·DÂÔyA�b[ÙFA9õSC�Z YdCMJKÖMAPN�EKY³T�Y[TSVWJ·JKà#YdA�ÖMAPNeV�J�b[EK×½A�Y
×)C-N[A�AyâFUÂA�DFYdE·Ö-AM`Fè6C�Z�A�Ö-A�N
Q�UÂV�NeVWJKJ·APJFUSAPN{ÕlC-N[×,VWDSÔyA�ÕlC-Nzb[ÙFA6×½A�Y[Ù)V-GFV�UFbdEKCMD�UFN[CFÔyA
GÆTFN[A
Ô�V�DªØSA½Y[EK]MD�E�éBÔ�V�Dcb[JKà�EK×)UFNdC�ÖMA
GÇEÃÕ_b[ÙFA½×)A�YdÙáE·Y�N[APUSV�Ndb[EKb[EKCMD�A
G¬VWDSGáNdA�×,VWUFUSAfG�E·DuV
JKCsVMGsÛãØSVWJHV�DSÔyAfG?ÕãV�YdÙFEKCMD�VfÕlbdA�N�A
Gc]MAPYnV�NdA_beVWN[]-A�b[A
G�ÕlCMNzNdAyéSDFA�×½A�DcbnV�DÂG�ÔyCsVWN[Y[APDFEKDF]�ØFTFb
ØSA�ÕlCMNdA³UÂA�N÷ÕlCMNd×)EKDF]�b[ÙFA�VMÔ�b[TSVWJ®VMG�V�UFbdE·C-D4`��{D)Õ{VMÔybfQcb[ÙFA�V-GFV�U�b[A
G½×)APY[Ù)Z6EKJKJB]MAPDFA�NeVWJKJ·à
ØSA�ØSVWJHV�DSÔyAfG,VWY6ZnAPJ·JBYdEKDSÔyA�EKb�E·Y6T�Y[TSVWJ·JKà)GcAPb[A�Nd×)EKDFA
G½Øcà)bdÙFA�A
Gc]MA�×,V�NdLcE·D�]³UÂV�b[bdA�N[DÝ`

�{b_EKY_C-ØsÖcEKCMT�Y6ÕlNdCM× Ü4EK]Â`���b[ÙSVWb³V)ç-TFEHÔdL$×)A�YdÙVMG�V�UFbdE·C-D$UFN[CFÔyA
GÆTFN[A½E·Y�V)ÔyNdEKb[EHÔ�V�J
USV�Ndb6C�Õzb[ÙFA�Õ�NeV�×½A�Z�CMN[LB`-ä6ÙFEKY6USV�UÂA�N?UFN[A�YdA�Dcb[Y�V�D$AyÞ,Ô�E·APDsb?USV�NyV�JKJKA�JBEK×)UFJKA�×½A�DcbeVWb[EKC�D
C�ÕÁV?GcàcDSV�×½EHÔz×)A�YdÙ�VMG�V�UFbdE·C-D�ÔyCFGcA6Z6ÙFEHÔdÙ�ÙSV�YzY[Ù�C�Z6D�]-CsCFG�YdA
ç-TFA�Dcb[EHVWJFUSAPN{ÕlC-N[×,VWDSÔyAM`
ä6ÙFA�USV�NyV�JKJKA�JÂÖMA�NdY[EKCMD#ÔyC-DFY[EKY[bdY6C�Õ�V�D#VMGFGÆE·bdEKCMDSVWJ�FQ�������JKEKDFA�Y�C�Õ�^���� Z6EKb[Ù��$A�Y[YyV�]-AyÛ
øzV�Y[YdEKDF]��{DcbdA�N{ÕãV-ÔyAáù��#ø��[û�Q�VWJKJ·C�Z6EKDF]ÇUSC-N[beVWØFEKJKE·b{à�b[C¬VWDcàáY[àcY[bdA�× YdTFUFUÂCMNdb[EKDF]áb[Ù�A�Y[A
JHV�DF]-TSV�]-A�Y
`�ä6ÙFEKY³ÔyCFGcA�EKYÈV9Z6NeVWUFUSAPNÈVWN[C-TFDSG$bdÙFA�C-N[EK]MEKDSVWJ4×½A�Y[ÙV-GFV�U�b[EKCMD$UFNdCM]MNyV�×
Z6N[EKb[bdA�D�EKD)^�QsVWDSG�NdA
ç-TFEKN[A�Y6V�JK×½CMY[bzDFC�Ô[ÙÂV�DF]-A�YnbdC�bdÙFA_YdA�N[EHVWJÁÔyCFGcA-`FI_D�J·à�V?ÕlAPZ¼JKE·D�A�Y
ZnAPN[A�V-GFGcA
G$bdC�JKE·D�L�E·b6Z6EKbdÙ,bdÙFA�USVWNeVWJ·JKA�J4Ô�CMDFYdb[N[TÂÔyb[Yf`Bæ_D#C-ØMÚyA
Ôyb÷ÛãC-N[EKA�Dcb[AfG#V�UFU�N[CsV-ÔdÙ
V�JKJKC�ZnAfG�b[ÙFEKY6b[C�ØÂA�USAPN{ÕlC-N[×)AfG)EKD$V�ÔyJKA
V�D#V�DÂG)A�Þ,ÔyEKA�Dcb6×,V�D�DFA�N
`

� ����� �"!uÏ$#&%+ÌFÒ[Î�Ë('#Í�Î6Ñ)�4Ï_Ð?Í��
*áA)]-E·Ö-A,V�ØFNdEKAyÕÈGcAPYeÔyNdE·U�b[EKCMD¼CWÕ³bdÙFA$b[A�bdNeV�Ù�A
GcNeVWJ�×)A�YdÙ�VMG�V�UFbdE·C-D¬YyÔ[Ù�A�×)A,+-�/._bdÙSV�b
EKY)TFYdA
G¼EKDub[Ù�E·Y$Z�CMNdL�bdC¬ØÂA�b[bdA�N#AyâFUFJHVWE·DubdÙFA×½CFGcEÃéÁÔ�V�bdEKCMDFY�b[ÙSVWb$ZnA�NdA×$VMGcA½ÕlC-N
b[ÙFA_GÆE·Ydb[NdE·Ø�TFb[A
GsÛã×½A�×)C-N[à�EK×)UFJKA�×½A�DcbeV�bdEKCMD4`yä6ÙFA�ÔyCFGcAMQcÔ�V�JKJKA
G0�1 äzæ32�QfÙSVWYnEKbdYnGFV�byV
Y[bdN[TSÔybdTFN[APY³ØÂV�Y[AfG$CMD$A
Gc]-A�Y_bdÙSV�b_Ô�CMDFDFAfÔyb�b[ÙFA�Ö-A�N[bdEHÔyA�Y_CWÕnV�bdA�b[NyV�ÙFA
GÆNeV�Jz×½A�Y[Ù4`�ä6ÙFEKY
×)A
VWDFY_bdÙSV�b?b[ÙFA�APJ·AP×)A�Dcb[Y�VWDSG$ØÂCMTFDSG�V�N[à²ÕãVMÔyAPY�V�NdA�GcA�éSDFA
G�Øcà$b[ÙFAPE·N�A
Gc]MAPY�NeVWb[ÙFA�N
b[ÙSVWD#Øcà$b[ÙFA�EKN�ÖMAPN[b[EHÔyAPY
`Ýä6ÙFA�Y[A�AfGc]MAyÛ{ØSVWY[A
G�GFV�byV½Y[b[NdTSÔybdTFN[A�Y�×,VWLMA�b[Ù�A�×½A�Y[ÙV-GFV�UÆÛ
b[EKCMD$UFNdCFÔyA
GcTFNdA)Ô�V�UÂV�ØFJKA�CWÕ�UÂA�N÷ÕlCMNd×)EKDF])V�D�E·YdCMbdN[CMU�E¤Ô?NdAyéSDFA�×½A�Dcb�V�DSG$ÔyCcV�N[YdA�DFEKDF]Â`Sæ
Y[TSÔPÔyA�Y[Y÷ÕlTFJ�GFVWbeV�Y[bdN[TSÔ�b[TFNdA�×�TFYdbtÔ�CMDcbeVWE·D$C-DFJKà�b[ÙFA�EKDcÕlC-N[×,VWb[EKCMD�NdA
ç-TFEKN[A
G²b[C�NeV�U�E¤GÆJ·à
N[A
Ô�CMDFYdb[N[TÂÔyb6b[ÙFA?×)A�YdÙ�Ô�CMDFDFAfÔyb[EKÖcEKb{à�Z6ÙFA�D�ÖMAPN[b[EHÔyAPY_V�N[A�VMGFGÆA
G�CMNnGÆA�JKA�b[A
G9Z6ÙFEKJKA6ÙSVfÖ-Û
EKDF]�V�N[AfV�Y[C-DSV�Ø�J·A�×)A�×½CMN[à�N[A
ç-TFEKN[AP×)A�Dcb
`
R6A
ÔyAPDsbdJKàsQ-b[ÙFA��1 äzæ32 ÔyCFGcA_ÙÂV�Y�ØSA�APD,×½CFGcEÃéSA
G�b[C�N[AyéSD�AÈVWDSG)Ô�CsV�NdY[A�D$ÙFA�â�VWÙFAyÛ

GcNeVWJ�×)A�YdÙFA�Y�+�	4.÷`Pä6ÙFA�GFV�byV�Y[bdN[TSÔybdTFN[APYnV�DSG?YdA�N[EHV�JcEK×)U�J·AP×�A�DcbeV�bdEKCMDpÕlCMNBbdÙFA�ÙFAyâSVWÙFA
GcNyV�J
YeÔdÙFA�×½A�VWN[A�YdE·×½EKJ¤VWN6b[C$b[Ù�CMY[A�Õ�CMN�b[ÙFA�bdA�b[NyV�ÙFAfGcNeVWJtÔyCFGcA-`4ä6ÙFAPE·N�USVWNeVWJ·JKA�JzEK×)U�J·AP×)A�DcÛ
beVWb[EKCMDFY�Y[Ù�CMTFJHG$V�JKY[C�ØÂA�Y[EK×)EKJHV�N65�ÙFC�Z�A�ÖMAPN
QFbdÙFEKY6USV�UÂA�N�ÕlCFÔyT�Y[A�Y?Y[CMJKA�JKà½CMD$b[A�bdNeVWÙFA
GcNyV�J
×)A�YdÙ,V-GFV�UFbdEKCMD4`
æ6b)A
V-Ô[Ù ×)A�YdÙ V-GFV�U�b[EKCMDuY[bdA�U4Q�EKDSGcEKÖcEHGcTSV�J6AfGc]MA�Y#VWN[A#×$V�N[L-A
GßÕlCMN)Ô�CsV�NdY[A�D�E·D�]SQ

N[AyéÂDFA�×)APDsbfQ�CMN)D�C�ÔdÙSV�D�]MAM`_I?DFJKàub[Ù�N[A�AáYdTFØÁGÆE·ÖcEKY[EKC-D�b{àcUÂA�YVWN[AáV�JKJKC�ZnA
GßÕlC-N)A
V-ÔdÙ
b[A�bdNeVWÙFA
GcNyV�JBA�JKA�×½A�DcbnV�DSG9b[ÙFAPY[A�V�NdA³YdÙFC�Z6D)EKD)ÜÝEK]S`�	�`Mä6Ù�A7��8�9_EKYdCMb[NdCMUFEHÔ+Y[TFØBGcEKÖcE·YdEKCMD
EKY®EK×½UFJKA�×)A�DcbdA
G�Øcà�VMG�GcEKDF]�V�DFA�ZuÖMAPN[b[A�â,V�bzb[ÙFA?×)EHG-Û{USC-EKDsbBCWÕÁAfVMÔdÙ)CWÕÁbdÙFA6Y[EÃâ�A
Gc]MAPY
`
ä6ÙFA:��8 ;áV�DSG<��8�	#YdTFØBGcEKÖsEKYdE·C-DFY�Ô�V�DuN[APY[TFJKb)APE·bdÙFA�N½ØSA
ÔPV�TFYdA#b[ÙFA$A
GÆ]MA�Y½C�ÕÈV�UÂV�N[APDsb
b[A�bdNeVWÙFA
GcNdCMD¼V�NdA)beVWN[]-A�b[A
GªV�DFEKYdCMb[NdCMUFEHÔ�VWJKJ·àÇCMN�ØSA
ÔPV�TFYdA#b[ÙFAPà¬V�N[A½N[A
ç-TFEKNdA
Gªb[C$ÕlC-N[×
V½ÖMV�JKEHG#ÔyCMD�DFA
ÔybdE·ÖcEKb{à$ÕlC-N�b[ÙFA�DFAPZ ×½A�Y[ÙÝ`)*¼ÙFA�DáV�D�A
Gc]-A�EKY�ØFEKY[A
Ô�b[A
GBQÝb[Ù�A�Y[CMJKTFbdEKCMD
ç-TSV�Dcb[EKbdE·APYtVWN[A�JKE·D�A
V�NdJ·à�EKDcb[APN[UÂCMJHV�bdA
G$V�b6b[Ù�A�×)EHG-Û{USC-EKDsbÝÕlNdCM× EKbdY6b{ZnC�A�DSG-Û{UÂCMEKDcb[Y
`
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�$A�Y[ÙÇN[AyéSD�A�×)A�Dcb6EKY6UÂA�N{ÕlC-N[×½A
G½Øsà9éSN[Ydb_YdA�b[bdE·D�])V�ØFEKb�õÁV�]�b[C�C-DFA?ÕlCMN6A
V-ÔdÙ#A
Gc]-A
b[ÙSVWb�E·Y�beV�Nd]MA�bdA
G�Õ�CMN�Y[TFØBGcEKÖcEKY[EKCMD4`Âä6ÙFA½A
Gc]-A�×,V�NdLcE·D�]MY6Õ�CMN�A
VMÔdÙáA�JKA�×½A�Dcb�V�NdA�b[ÙFAPD
ÔyCM×�Ø�E·D�A
G�bdC�ÕlC-N[× V�ØFEKDSVWN[à)UÂV�b[bdA�N[DáV�Y?Y[ÙFC�Z6DÇE·D�Ü4EK]Â`��Z6ÙFAPN[A�b[ÙFA�A
Gc]-A�Y�×,V�NdLMA
G
Z6EKb[ÙVWDR=V�N[A�b[Ù�A�C-DFA�Y�b[C$ØÂA�ØFEKYdA
Ôyb[AfGB`&?�J·AP×)A�Dcb[Y�V�NdA�ÔyC-Dcb[EKDcTFCMTFYdJKà,T�UF]MNyVMGcA
G�bdC
ÖMV�JKEHG½USV�bdb[A�NdDFY�Ô�CMN[NdA�Y[UÂCMDÂGcEKDF]#b[C$bdÙFA�b[ÙFNdA�A)V�JKJKC�Z�A
G$Y[T�ØÁGcEKÖcEKY[EKCMD�b{àcUSAPY�TFDcb[EKJzDFCMD�A
C�Õ�b[ÙFA$USVWb[b[APN[DFY½Y[ÙFC�Z VWDcà�ÔdÙSV�D�]MAM`�I?DSÔyAÇb[ÙFEKY�A
Gc]-AyÛ{×,V�NdLcE·D�]#EKY�ÔyC-×)UFJKA�bdA
GBQzA
V-ÔdÙ
A�JKA�×)APDsb�EKY6EKDSGcA�UÂA�DSGcAPDsbdJKà)Y[T�ØÁGcEKÖcEHGcA
G½ØSVWY[A
G$C-D$E·bdYnØ�E·DÂV�N[à½USV�bdb[A�NdD4`
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�$A�Y[Ù�ÔyCsVWN[Y[APDFEKDF])V�JKY[C�TFYdA�Y_bdÙFA�A
Gc]-AyÛ{×,V�NdLcE·D�]�USV�bdb[A�NdDFY
`���Õ�V�Ô[Ù�E·JHG9A�JKA�×)A�Dcb�ÙSV�Y
V�Dcà$A
Gc]-A�×$V�N[L-A
G9ÕlCMN�ÔyCsVWN[YdA�DFEKDF]SQëb[ÙFEKY_APJ·AP×)A�Dcb³VWDSGÇE·bdY_YdE·Ø�J·EKDF]-Y³VWN[A�N[A�×½C�ÖMA
G#VWDSG
b[ÙFAPE·NzUSVWN[A�DcbzA�JKA�×½A�Dcb®EKYzN[APE·D�Y[beVWb[A
Gë`Mä6ÙFA�USVWN[A�Dcb�A
GÆ]MA�YnVWDSG�A�JKA�×)A�DcbdY®V�NdA6N[A�byV�EKDFA
G�VWb
A
VMÔdÙ�NdAyéSDFA�×½A�DcbnYdb[A�U½Y[C�b[ÙFAPà)GcC�DFC-b�ÙSVfÖMA6bdC�ØÂA_N[AfÔyCMDFYdb[NdTSÔyb[AfGB`BR6A�EKDFYdbeV�bdA
G�UÂV�N[APDsb
A�JKA�×)APDsbdY_ÙSVfÖ-A�bdÙFA�EKN�A
GÆ]MAyÛ{×,VWN[LcEKDF]�USV�bdb[A�NdDFY�V-G�ÚyTFYdb[A
G�bdC)N[A�õSA
Ôyb�b[ÙSVWb�Y[CM×½A�A
Gc]-A�Y
ÙSVfÖMA�ØÂA�A�DuÔyCsVWN[YdA�DFA
GB`pä6ÙFA)NdAyéSDFAP×)A�Dcb�UFNdCFÔyA
GcTFNdA#EKY�b[Ù�A�D¬EKDcÖMC-LMA
G�bdC#]MA�D�A�NeVWb[A#V
ÖMV�JKEHG�×)A�YdÙ4`
ø4APN[b[EKDFAPDsb½EKDcÕlCMNd×,VWb[EKCMD�EKY�×,V�EKDcbeVWEKDFA
G²ÕlCMN�bdÙFA#ÖMAPN[b[EHÔyAPY
Q�A�JKA�×)APDsbdY
QzA
GÆ]MA�YfQtVWDSG

ØSC-TFDSGFVWN[àuÕ{VMÔyA�YÇC�Õ�b[ÙFAá×½A�Y[Ù4`6Ü�CMN$A
V-Ô[Ù Ö-A�N[bdAyâ4Q_bdÙFA¬ÔyCcCMNyGcEKDSV�bdA�YáV�N[A�Y[bdCMNdA
G EKD
B�CDC�E FHGJI�K QcbdÙFA�õSC�Z YdCMJKTFb[EKC-D#EKD�L C MON�GQP�K QSVWDSG#V9USC-E·DcbdA�N_bdC)b[Ù�A�éSNdY[b�A�Dcb[Ndà#EKD#b[Ù�A
A
Gc]-A#Y[TFØ�J·EKYdb)EKDSR F T R LF`zä6ÙFA�A
Gc]-A#Y[TFØ�J·EKYdb�ÕlC-N,V�ÖMAPN[b[A�â ÔyCMDcbyV�EKDFY)UÂCMEKDcb[APN[Y$b[CuV�JKJ
b[ÙFA�AfGc]MA�Y�b[ÙSVWb�V�NdA�E·DÂÔyEHGcA�Dcb�TFUSC-DáEKb
`BacTSÔdÙáY[T�ØFJKE·Ydb[Y�APJ·EK×½E·DÂV�b[A�AyâFb[A�DFYdEKÖMA�Y[AfV�NeÔdÙFAPY
V�DSG½V�NdA³ÔyNdTSÔyEHV�JBbdC�bdÙFA�AyÞ,ÔyEKA�DSÔyà½C�Õzb[ÙFA�C�ÖMAPNeV�JKJBVMGFVWUFb[EKC-D�YeÔdÙFA�×½AM`cä6ÙFA�b[A�bdNeVWÙFA
GcNyV�J
A�JKA�×)APDsbdY�ÙSVfÖ-A�b[ÙFA�EKN�Y[EÃâáA
Gc]MAPY�Y[b[C-N[A
GßEKDUR F T R GJV�K QBbdÙFA)AfGc]MAyÛ{×,VWN[LcEKDF]$USV�bdb[A�NdD¬EKD
W�X�Y Y QFbdÙFA�USV�NdA�Dcb³APJ·AP×)A�Dcb_EKD W�X�E R N�Y QFV�DSGÇb[ÙFA�éSNdY[b�ÔdÙFEKJHG$A�JKA�×½A�Dcb_EKD B6Z)[OM�F `SaÆE·ØÆÛ
JKE·D�]#A�JKA�×)APDsbdY)V�JKZ6VfàsY�N[A�YdE¤GÆAÔyCMDcbdE·]-TFCMT�Y[JKàáEKD¬×)AP×)CMNdà)5BÙFA�DSÔ�AMQnV�USVWN[A�Dcb�A�JKA�×½A�Dcb
CMDFJKà�D�A�A
GcY_V�UÂCMEKDcb[APN�b[C�bdÙFA6éÂN[Y[b_ÔdÙFEKJHGB`MÜ�CMNpA
VMÔdÙ)AfGc]MAMQ-Z�A_Y[bdCMNdA_EKb[Y�b{Z�C�A�DÂG-ÛãUÂCMEKDcb[Y
EKD:\�R E Y R^] GJ_�K QÂE·bdY�USVWN[A�Dcb�A
Gc]MA$EKD W�X�E R N�Y QBEKb[Y�b{Z�CÔdÙFEKJHGcN[APD¬A
Gc]-A�Y�E·D B6Z`[�M�FHGJ_�K Q
b[ÙFA?b{ZnC�ØÂCMTFDSG�V�N[à�Õ{VMÔyA�Y6EKb6GcAyéSD�A�Y_EKD,a�b X�B�GJ_�K QsVWDSG)V�USC-EKDsbdA�N�b[C�b[ÙFA?éSNdY[b6A�Dcb[Ndà)EKD
b[ÙFA�A�JKA�×)A�Dcb�Y[TFØ�J·EKYdb_EKDcR M R6d)LF`cä6ÙFA�A�JKA�×½A�Dcb6Y[TFØFJKEKY[b�Õ�CMN_V�D$A
GÆ]MA�ÔyC-DcbeV�EKDFY?USC-EKDsbdA�N[Y

;



b[C$V�JKJzb[ÙFA�A�JKA�×½A�Dcb[Y�b[ÙÂV�b�Y[ÙSVWN[A�EKb
`BÜÝEKDSV�JKJKàcQ-ÕlCMN�A
V-Ô[ÙáØÂCMT�DSGFV�Ndà$ÕãV-ÔyAMQBZ�A�Ydb[C-N[A�b[Ù�A
b[ÙFNdA�A�A
Gc]MAPY³EKDcR F T R GJI�K Qcb[ÙFA�A�JKA�×)APDsb6bdC)Z6ÙFEHÔdÙ#EKb_ØÂA�JKCMD�]MY_EKDcR M R�d4Q�b[ÙFA�UÂV�N[APDsb�EKD
W�X�E R N�Y QFV�DSG$bdÙFA�éSNdY[b�ÔdÙFEKJHG$EKD B6Z)[�M�F `ÂacEKØFJKEKDF]�ØÂCMT�DSGFV�Ndà½ÕãVMÔyAPY
QÂJKE·L-A�A�JKA�×½A�Dcb[Y
QÂV�NdA
Y[bdCMN[AfG,Ô�CMDFYdA
ÔyTFbdE·Ö-A�JKà$E·D$×½A�×)C-N[àc`
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LBF3

LE1
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LBF0

LE3
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After partitioning

GBF7 as LBF3 in P0;  GBF8 as LBF0 in P1
GE5 stored as LE1 and LE3 in P0 and P1

Before partitioning
Global edge GE5 shared by

global bdy faces GBF7 and GBF8

GBF7

GBF8

GE5
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V�ØFYdCMJKTFbdA6A�N[NdCMN6b[Ù�N[A�YdÙFCMJHGcYpÕlCMN�ÔyCsVWN[Y[APDFEKDF]�VWDSG�N[A�éSDFA�×½A�Dcb
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GuZ6Ù�E·JKA½b[ÙFC-Y[A$Z6EKb[ÙuA�N[NdCMN�ÖMVWJ·T�A�Y�ØSAPJ·C�Z8V�DFC-b[ÙFA�N
Y[UÂA
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Gc]MAPYÈV-ÔyN[C-Y[Y�UÂV�N[bdEÃÛ
b[EKCMD�Y
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b[C�C-DFA�C�Õ�b[ÙFA�b[ÙFNdA�A�VWJKJ·C�Z�A
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VMÔdÙ½E·bdA�NeVWb[EKCMD$CWÕ4b[ÙFA�UFNdCMUSVW]sV�bdEKCMD)U�N[CFÔyA�YdY
`)?zÖMAPN[à)U�N[CFÔyA�YdY[CMN?Y[A�DÂGcY³V�JKE·YdbnCWÕ�VWJ·JÂb[Ù�A
DFA�Z6JKà-Ûã×$V�NdLMA
GÇJKCÆÔPV�JnÔyC-UFEKA�Y�C�Õ_Y[ÙÂV�N[AfG¬AfGc]MA�Y�b[CáV�JKJ�bdÙFA)C-b[ÙFAPN�UFNdCFÔyA�Y[YdCMNdY)EKDáb[ÙFAPE·N
aFø�@ëY
`-ä6ÙFEKY®U�N[CFÔyA�YdY6×,Vfà�ÔyCMDcbdE·DcTFA�Õ�CMN�YdA�ÖMA�NyV�JBEKb[APNeV�bdEKCMDFYfQMV�DSG�AfGc]MA6×$V�N[LcEKDF]-Y�Ô�CMTFJHG
UFN[C-USV�]cV�bdA_ØSV-Ô[L$V�DSG9ÕlC-N[bdÙ²V-ÔyN[C-Y[Y6USVWN[bdE·bdEKCMDFYf`
Ü4EK]-TFN[A���Y[Ù�C�Z6Y_V�b{ZnCWÛ÷GcEK×½A�DFY[EKC-DSV�JFA�â�VW×)UFJKA6CWÕ�b{Z�C�E·bdA�NeVWb[EKCMD�Y6C�Õ�b[ÙFA�UFNdCMUSVW]sV\Û
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Y[EKCMD�Y
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G$A
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Ô�b[EKCMD
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