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3RQJVWRUQ�0DLGHH�DQG�6RPVDN�&KRRPFKXD\
'HSDUWPHQW�RI�(OHFWURQLFV��)DFXOW\�RI�(QJLQHHULQJ

.LQJ�0RQJNXW¶V�,QVWLWXWH�RI�7HFKQRORJ\�/DGNUDEDQJ��.0,7/�
&KDORQJNUXQJ�5RDG��/DGNUDEDQJ��%DQJNRN��������7KDLODQG�

$EVWUDFW
,Q�FRQYHQWLRQDO�RQH�GLPHQVLRQDO�FRPSDFWLRQ��WKH

REMHFWV�PD\�EH�WLHG�WR�UHGXFH�WKH�FRPSOH[LW\��7KH
FRPSDFWQHVV�RI�WKH�UHVXOWLQJ�OD\RXW�PD\��KRZHYHU��EH
UHGXFHG�ZKHQ�WKH�WLHG�DSSHDU�LQ�WKH�FULWLFDO�SDWK��,Q�WKLV
SDSHU��WKLV�SUREOHP�LV�VROYHG�E\�WKH�VRIW�WLHG�ZKLFK�FDQ
EH�EURNHQ�WR�UHORFDWH�WKH�REMHFWV�SRVLWLRQ��7KH
FRPSDFWQHVV�LV�DOVR�OLPLWHG�E\�WKH�H[WUD�HGJH�XVHG�WR
DYRLG�GLDJRQDO�FRQVWUDLQW�YLRODWLRQ��$V�ZHOO�DV��WKH�ZLUH
HQGHG�ZLWKRXW�DQ\�ULJLG�REMHFW�DW�LWV�HQG�FDXVH�DQ
DGGLWLRQDO�YHUWH[�LQ�WKH�FRQVWUDLQW�JUDSK��7KH�QXPEHU�RI
WKLV�ZLUH�JUDGXDOO\�LQFUHDVH�DIWHU�MRJ�LQVHUWLRQ�SHUIRUPHG
LQ�HDFK�FRPSDFWLRQ�VWHS��WKXV�WKH�FRPSOH[LW\�ZLOO�EH
LQFUHDVHG��7KH�LQYLVLEOH�HGJH�LV�SURSRVHG�WR�VROYH�WKHVH
SUREOHP�DQG�PDNH�DQ\�QHFHVVDU\�MRJ�FDQ�EH�LQVHUWHG
DXWRPDWLFDOO\��7KH�LQYLVLEOH�HGJH�DQG�VRIW�WLHG�WHFKQLTXH
DOORZV�WKH�RQH�GLPHQVLRQDO�FRPSDFWLRQ�WR�JDLQ�WKH
FRPSDFWLYLW\�FORVH�WR�WKDW�REWDLQ�E\�WKH�WZR�GLPHQVLRQDO
FRPSDFWLRQ�ZLWKLQ�UHDVRQDEOH�WLPH�FRPSOH[LW\�2�1���

���,QWURGXFWLRQ
7KH�FRPSDFWLRQ�LV�QHFHVVDU\�DORQJ�WKH�V\PEROLF

OD\RXW�SURFHGXUH�WR�FRUUHFW�WKH�GHVLJQ�UXOH�DQG�FRPSDFW
WKH�GLPHQVLRQ�RI�WKH�OD\RXW�DW�WKH�VDPH�WLPH��,Q�WKH�RWKHU
GHVLJQ�VW\OH��WKH�FRPSDFWLRQ�LV�XVHIXO�WR�UHGXFH�WKH
KXPDQ�HIIRUW�WR�FUHDWH�WKH�GHQVH�OD\RXW�

7KH�FRPSDFWLRQ�PHWKRG�FDQ�EH�FODVVLILHG�DFFRUGLQJ
WR�FRPSXWDWLRQ�WHFKQLTXH�LQWR�WKH�YLUWXDO�JULG�EDVHG�DQG
FRQVWUDLQW�JUDSK�EDVHG�>�@��7KH�ILUVW�RQH�KDV�EHHQ
GRPLQDWHG�VLQFH�WKH�FRQVWUDLQW�JUDSK�EDVHG�FRPSDFWLRQ
\LHOG�PRUH�FRPSDFWHG�OD\RXW�FRPSDUHG�WR�WKH�YLUWXDO
JULG�EDVHG��&RQVLGHULQJ�WKH�GLUHFWLRQ�RI�REMHFW
PRYHPHQW�GXULQJ�FRPSDFWLRQ��WKH�FRPSDFWLRQ�FDQ�EH
GLYLGHG�LQWR�WKUHH�FODVVHV����GLPHQVLRQ���ò��GLPHQVLRQ
>�@�DQG���GLPHQVLRQ��7KH���GLPHQVLRQ�FRPSDFWLRQ�KDV
EHHQ�VKRZQ�WR�EH�13�FRPSOHWH�SUREOHP�DQG�WKH��ò�
GLPHQVLRQ�UHTXLUHV�UDWKHU�KLJK�FRPSXWDWLRQ�WLPH�ZKLOH
WKH���GLPHQVLRQ�FDQ�EH�VROYHG�LQ�OLQHDU�WLPH��(YHQ
WKURXJK�WKH���GLPHQVLRQ�FRPSDFWLRQ�PD\�QRW�UHDFK�WKH
RSWLPXP�VROXWLRQ�EXW�LW�FDQ�UHDFK�WKH�VXERSWLPXP
VROXWLRQ�E\�DOWHUQDWLQJ�WKH�FRPSDFWLRQ�D[LV�ZLWKLQ�WKH
H[FHSWDEOH�WLPH�

7KH�SURFHGXUH�RI�D[LV�DOWHUQDWLQJ�FRQVWUDLQW�JUDSK
EDVHG�FRPSDFWLRQ�FDQ�EH�GHSLFWHG�DV�LQ�)LJ���2QFH�WKH
FRQQHFWLYLW\�FRQVWUDLQW�LV�JHQHUDWHG��WKH�KRUL]RQWDO�DQG
YHUWLFDO�FRPSDFWLRQ�ZLOO�EH�SHUIRUPHG�VHSDUDWHO\��7KH
VHSDUDWLRQ�FRQVWUDLQW�IRU�WKH�FRPSDFWLRQ�D[LV�ZLOO�EH
FUHDWHG�QH[W��DV�LQ�VHFWLRQ����IRU�HDFK�FRPSDFWLRQ�VWHS�

2WKHU�XVHU�GHILQHG�FRQVWUDLQW�FDQ�EH�DGGHG�DW�WKLV�SRLQW
>�@��7KH�FRQVWUDLQW�JUDSK�ZLOO�EH�VROYHG�E\�WKH�ORQJHVW
SDWK�DOJRULWKP�WR�ILQG�WKH�SRVLWLRQ�RI�HDFK�YHUWH[�WKDW
FRQILQH�DOO�FRQVWUDLQW��6LQFH�VRPH�YHUWH[�LQ�WKH�JUDSK
PD\�KDYH�VODFN��VRPH�DOORZDEOH�PRYHPHQW�GLVWDQFHV�
DIWHU�VROYLQJ�FRQVWUDLQW�JUDSK��WKH�VHFRQGDU\�FRQVWUDLQW
FDQ�EH�DSSOLHG�WR�GHFLGH�ZKLFK�SRVLWLRQV�RI�WKRVH
YHUWH[HV�VKRXOG�EH�ORFDWHG��L�H���PLQLPXP�ZLUH�OHQJWK
FRQVWUDLQW>�@��)URP�QRZ�RQ��RQO\�WKH�KRUL]RQWDO
FRPSDFWLRQ�LV�FRQFHUQ�EHFDXVH�WKH�YHUWLFDO�FRPSDFWLRQ
WDNHV�WKH�VDPH�SURFHGXUH�

VHSHUDWLRQ
FRQVWUDLQW
JHQHUDWLRQ

FRQVWUDLQW
VDWLVIDFWLRQ

DSSO\�VHFRQGDU\
FRQVWUDLQW�WR
VODFN�YHUWH[

FRQQHFWLYLW\
FRQVWUDLQW
JHQHUDWLRQ

)LJ���7KH�SURFHGXUH�RI�D[LV�DOWHUQDWLQJ�FRPSDFWLRQ

(DFK�OD\RXW�LV�FRPSRVHG�RI�WZR�REMHFW�W\SHV��ULJLG
REMHFW�DQG�IOH[LEOH�REMHFW��FLUFXLW�FRPSRQHQW�DQG�ZLUH�
UHVSHFWLYHO\��'XULQJ�WKH�FRQVWUDLQW�JUDSK�JHQHUDWLRQ��WKH
GLDJRQDO�FRQVWUDLQWV�EHWZHHQ�WZR�ULJLG�REMHFWV�LV�DOVR
FRQVLGHUHG�WR�DYRLG�'5&�YLRODWLRQ�ZKHQ�WKHVH�WZR
REMHFW�DUH�SXW�FORVHU��7KLV�SURGXFHV�DQ�HGJH�ZKLFK�OLPLWV
WKH�FRPSDFWQHVV�RI�WKH�UHVXOWLQJ�OD\RXW��7KHVH�HGJHV�DUH
UHSODFHG�E\�WKH�LQYLVLEOH�HGJH�LQ�VHFWLRQ����ZKLFK�LV
LQYLVLEOH�WR�WKH�FXUUHQW�FRQVWUDLQW�JUDSK�VROYLQJ��WR�SXVK
WKHVH�WZR�REMHFWV�IDU�DZD\�LQ�WKH�QH[W�FRPSDFWLRQ�VWHS�

7KH�KRUL]RQWDO�ZLUHV�DUH�WUHDWHG�DV�IOH[LEOH��FDQ�EH
VKRUWHQ�DQG�H[WHQGHG��:KHUHDV�WKH�YHUWLFDO�ZLUH�RFFXS\
RQH�YHUWH[�LQ�WKH�FRUUHVSRQGLQJ�FRQVWUDLQW�JUDSK��,Q�WKLV
SDSHU�YHUWLFDO�ZLUH�PD\�EH�WUHDWHG�DV�LQYLVLEOH�ZLUH�DQG
LQYLVLEOH�HGJH�LV�LQWURGXFHG��DV�GHWDLOHG�LQ�VHFWLRQ����7KH
QXPEHU�RI�YHUWH[�FDQ�EH�UHGXFHG�E\�WKLV�HPERGLPHQW�DV
ZHOO�DV�WKH�FRPSOH[LW\�RI�WKH�FRPSDFWLRQ�

-RJ��ZLUH�EHQGLQJ��FDQ�FUHDWH�PRUH�FRPSDFW�OD\RXW
EXW�LW�FDXVHV�ZLGHU�OD\RXW�LQ�WKH�RWKHU�D[LV�DQG�DOVR
LQFUHDVHV�ZLUH�OHQJWK��7KHQ�RQO\�WKH�MRJ�WKDW�PDNHV�PRUH
FRPSDFW�OD\RXW�KDYH�WR�EH�LQVHUWHG�>���@��$XWRPDWLF
PLQLPXP�MRJ�LQVHUWLRQ�FDQ�EH�GRQH�DW�WKH�VDPH�WLPH
ZKHQ�LQYLVLEOH�HGJH�LV�LQWURGXFHG�ZLWK�VRPH�PRUH
FRQVLGHUDWLRQ�DIWHU�VROYLQJ�FRQVWUDLQW�JUDSK��DV�LQ�VHFWLRQ
���7KLV�WHFKQLTXH�PDNH�WKH�DQ\�ZLUH�FDQ�EH�MRJ�WR�REWDLQ
PRUH�FRPSDFW�OD\RXW�HYHQ�FDQQRW�GR�LQ�WKH�FRQYHQWLRQDO
WHFKQLTXH�

7KH�REMHFWV�FRQQHFWHG�E\�WKH�VDPH�YHUWLFDO�ZLUH�LV
WLHG�WR�EH�RQH�REMHFW�ZKLFK�\LHOG�RQH�YHUWH[�LQ�WKH
FRUUHVSRQGLQJ�JUDSK��7KH�VL]H�RI�WKH�JUDSK�LV�UHGXFHG
DQG�WKH�FRPSOH[LW\�IRU�JUDSK�VROYLQJ�LV�GHFUHDVH
FRQVHTXHQWO\��8QIRUWXQDWHO\��WKH�SLWFK�RI�WKH�FRPSDFWHG



OD\RXW�LV�GHWHUPLQHG�E\�WKH�ORQJHVW�REMHFW�LQ�WKH�WLHG
JURXS�ZKHQ�WKH�WLHG�RFFXU�LQ�WKH�FULWLFDO�SDWK��7KH�VRIW
WLHG�LV�LQWURGXFHG�WR�VROYH�WKLV�SUREOHP�DV�LQ�VHFWLRQ����,W
DOORZV�XV�WR�EUHDN�XS�D�WLH�DQG�UHORFDWH�WKH�YHUWH[HV�WR
JDLQ�PRUH�FRPSDFW�OD\RXW��7KH�YHUWH[�UHORFDWLRQ�FDQ�EH
GRQH�HDVLO\�EHFDXVH�WKH�H[DFW�SRVLWLRQV�RI�HDFK�YHUWH[
KDYH�EHHQ�NQRZQ�DIWHU�VROYLQJ�WKH�FRQVWUDLQW�JUDSK��7KH
FRPSOH[LW\�RI�WKH�SURSRVHG�FRPSDFWLRQ�VWUDWHJ\�LV
LQYHVWLJDWHG�LQ�VHFWLRQ���

���&RQYHQWLRQDO�FRQVWUDLQW�JUDSK�JHQHUDWLRQ
&RQVWUDLQW�JUDSK�UHSUHVHQWV�WKH�UHODWLYH�RI�WKH

SRVLWLRQ�RI�WKH�REMHFWV�LQ�FRPSDFW�GLUHFWLRQ��7KHUH�DUH
PDQ\�NLQG�RI�WKH�FRQVWUDLQW�JUDSK�JHQHUDWLRQ�>�������@�
7KH�VKDGRZLQJ�DOJRULWKP�LV�RXWOLQHG�KHUH�EHFDXVH�LW�LV
HDV\�WR�VHH�WKH�FRQVWUDLQW�JUDSK�JHQHUDWLRQ�PHFKDQLVP�
HYHQ�WKRXJKW�LW�LV�QRW�HIILFLHQW��,Q�)LJ�D��WKHUH�DUH���ULJLG
REMHFW��7KH�DUWLILFLDO�OLJKW�SURMHFWHG�EHKLQG�WKH�REMHFW�$
LPSDFW�REMHFW�&��'�DQG�(��WKHQ�WKH�HGJH�EHWZHHQ�YHUWH[
RI�$�WR�FRUUHVSRQGLQJ�YHUWH[�RI�WKHVH�REMHFW�DUH�FUHDWH�LQ
WKH�FRQVWUDLQW�JUDSK��DV�LQ�)LJ�E��7KH�OLJKW�KDYH�WR
H[WHQG�EH\RQG�WKH�HGJH�RI�WKH�REMHFW�$�WR�DYRLG�GLDJRQDO
FRQVWUDLQW�ZKHQ�'�LV�FRPSDFWHG�FORVH�WR�$��7KH�OLJKW
SURMHFWLRQ�LV�FLUFXODWHG�DURXQG�HDFK�REMHFW�LQ�WKH�OD\RXW
WR�FUHDWH�WKH�FRPSOHWH�FRQVWUDLQW�JUDSK��7R�VKRZ�WKH
QXPEHU�RI�ZLUH�REMHFW��WKH�W\SLFDO�OD\RXW�LQ�>�@�KDYH��
ZLUHV�REMHFW�DPRQJ����REMHFW�LQ�WKH�KRUL]RQWDO�FRQVWUDLQW
JUDSK�
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)LJ���D��6KDGRZLQJ�FRQVWUDLQW�JUDSK�JHQHUDWLRQ
E��7KH�FRUUHVSRQGLQJ�FRQVWUDLQW�JUDSK�RI�D��

���7KH�3URSRVHG�FRQVLGHUDWLRQ�GXULQJ�&RQVWUDLQW
JUDSK�JHQHUDWLRQ

7KLV�VHFWLRQ�LV�GLYLGHG�LQWR�WKUHH�VXEVHFWLRQV
FRUUHVSRQGLQJ�WR�HDFK�SUREOHP�H[SODLQHG�LQ�6HFWLRQ���
�����,QYLVLEOH�ZLUH�DQG�LQYLVLEOH�HGJH

:LUH�XVXDOO\�LV�WKH�DUELWUDU\�REMHFW��9HUWLFDO�ZLUH�LV
WUHDWHG�DV�WKH�RWKHU�REMHFW�LQ�FRQYHQWLRQDO�FRQVWUDLQW
JUDSK�JHQHUDWLRQ��7KH�RWKHU�WHFKQLTXH�LV�GRQH�E\
GLVFDUGLQJ�HYHU\�ZLUH�ZKLOH�PDLQWDLQV�LWV�URXWDELOLW\
GXULQJ�FRPSDFWLRQ�KDV�EHHQ�SURSRVHG�LQ�>�@��:LUH�FDQ
FKDQJH�LWV�VKDSH�WR�PDNH�D�FRPSDFW�OD\RXW�E\�MRJJLQJ
>�������@��/HW�XV�FRQVLGHU�WKH�ZLUH�SDVV�WKURXJK�WZR
REMHFWV�LQ�)LJ�D��7KH�MRJ�FDQ�EH�LQWURGXFHG�DV�WKH�UHVXOW
LQ�)LJ�F��,W�LV�REYLRXV�WKDW�WKH�MRJ�FDQQRW�EH�GRQH�LI�WKH
YHUWLFDO�VHSDUDWLRQ�EHWZHHQ�$�DQG�%�LV�WRR�VPDOO�ZKLFK
PHDQ�WKH�ZLUH�REVWUXFWV�WKH�PRYHPHQW�RI�WKH�REMHFW�%�

,I�WKH�ZLUH�LV�PDGH�WR�EH�LQYLVLEOH�DV�LQ�)LJ�D��WKH
FRQVWUDLQW�JUDSK�FDQ�EH�FRQVWUXFWHG�DV�LQ�)LJ�E��7KH
LQYLVLEOH�HGJH�LV�SXW�EHWZHHQ�REMHFW�$�DQG�%�IRU�FDUU\LQJ

WKH�VHSDUDWLRQ�FRQVWUDLQW�WR�WKH�QH[W�FRQVHFXWLYH
FRPSDFWLRQ�WR�FUHDWH�WKH�HQRXJK�VHSDUDWLRQ�IRU�WKH�ZLUH
WR�EH�MRJJHG��7KLV�FRQVWUDLQW�GRHV�QRW�FDXVH�PRUH
FRPSOH[LW\�WR�WKH�FXUUHQW�FRPSDFWLRQ�EHFDXVH�LW�LV
LQYLVLEOH�GXULQJ�WKH�FXUUHQW�ORQJHVW�SDWK�VROYLQJ�EXW�PD\
GR�LQ�WKH�QH[W�FRPSDFWLRQ�VWHS��7KH�UHVXOWHG�OD\RXW�DIWHU
VROYLQJ�LV�VKRZQ�LQ�)LJ�F�
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)LJ���D��D�W\SLFDO�VLWXDWLRQ�OD\RXW��E��WKH�KRUL]RQWDO
FRQVWUDLQW�JUDSK�RI��D���F��/D\RXW�DIWHU�DSSO\�D�MRJ�WR��D

G��WKH�KRUL]RQWDO�FRQVWUDLQW�JUDSK�RI��F
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)LJ���D��WUHDWLQJ�ZLUH�LQ��D�WR�EH�LQYLVLEOH��E��WKH
KRUL]RQWDO�FRQVWUDLQW�JUDSK�RI��D��F��OD\RXW�LQ��D�DIWHU

FRPSDFWHG��MRJ�DXWRPDWLFDOO\�LQWURGXFH���G�
FRUUHVSRQGLQJ�KRUL]RQWDO�FRQVWUDLQW�JUDSK�RI��F

�����8QH[WHQGHG�VKDGRZLQJ�DQG�LQYLVLEOH�HGJH
&RQVLGHU�WZR�ULJLG�REMHFWV�OLH�DERYH�DQG�XQGHU�WKH

VDPH�OLQH�DV�LQ�)LJ�D��7KH�HGJH�EHWZHHQ�$�DQG�%�LV
REWDLQHG�E\�WKH�RULJLQDO�VKDGRZLQJ�DOJRULWKP�EHFDXVH�RI
WKH�H[WHQGHG�OLJKW�IRU�SUHYHQWLQJ�WKH�GLDJRQDO�FRQVWUDLQW
YLRODWLRQ��,I�WKLV�KDSSHQ�LQ�WKH�FULWLFDO�SDWK�WKH�SLWFK�RI
WKH�UHVXOWLQJ�OD\RXW�LV�WKH�VDPH�DV�ZKHQ�$�DQG�%�LV�RQ
WKH�VDPH�OHYHO��%\�GLVFDUGLQJ�WKH�H[WHQG�OLJKW��7KH
REMHFW�$�DQG�%�QRZ�DUH�LQ�GLIIHUHQW�SDWK�ZKLFK�\LHOG
VKRUWHU�ORQJHVW�SDWK�DV�LQ�)LJ�F��7KH�LQYLVLEOH�HGJH�KDYH
WR�EH�LQWURGXFHG�EHWZHHQ�$�DQG�%�WR�SXVK�WKHVH�WZR
REMHFW�RXW�LQ�WKH�QH[W�FRPSDFWLRQ�VWHS�IRU�SUHYHQWLQJ
GLDJRQDO�FRQVWUDLQW�YLRODWLRQ��2QH�PD\�WKLQN�WKLV
LQYLVLEOH�HGJH�DV�JHRPHWULF�UHRUJDQL]DWLRQ��>�@��LQ�WKH
QH[W�FRPSDFWLRQ�VWHS��7KH�ZHLJKW�RI�WKH�LQYLVLEOH�HGJH
LQWURGXFHG�LV�WKH�PLQLPXP�GLVWDQFH�WR�VHSDUDWH�WKLV�WZR
REMHFW�DZD\�WR�FRQILQH�WKH�GHVLJQ�UXOH�
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)LJ���D��WZR�REMHFW�ORFDWH�RQ�DQG�XQGHU�WKH�VDPH
KRUL]RQWDO�OLQH��E��WKH�FRQVWUDLQW�JUDSK�RI��D��F�
FRQVWUDLQW�JUDSK�ZKHQ�LQYLVLEOH�HGJH�KDV�EHHQ

LQWURGXFHG



�����6RIW�WLHG
7KH�REMHFW�FRQQHFWHG�E\�YHUWLFDO�ZLUH�DUH

WUDGLWLRQDOO\�ORRNHG�DW�DV�RQH�YHUWH[�LQ�WKH�FRUUHVSRQGLQJ
FRQVWUDLQW�JUDSK��LW�LV�FDOOHG�KDUG�WLHG�IURP�QRZ�RQ��7KH
KDUG�WLHG�ZLOO�OLPLW�WKH�FRPSDFWQHVV�ZKHQ�LW�DSSHDU�RQ
WKH�FULWLFDO�SDWK�DV�LQ�)LJ��E��7KH�VLPSOH�ZD\�WR�DYRLG
WKLV�SUREOHP�LV�WR�EUHDN�WKLV�WLH�XS�ZKLFK�FDXVH
FRPSOH[LW\�SHQDOW\�VLQFH�PRUH�YHUWH[HV�DUH�REWDLQHG�
7KH�VRIW�WLHG�LV�LQWURGXFHG�WR�VROYH�WKLV�SUREOHP��6RIW
WLHG�JURXS�WKH�REMHFW�DV�KDUG�WLHG�GR�EXW�LW�FDQ�EH�EURNHQ
XS�WR�FUHDWH�PRUH�FRPSDFW�OD\RXW�DV�VKRZ�LQ�)LJ��F�

7R�HVWDEOLVK�WKH�VRIW�WLHG��WKH�VHSDUDWLRQ�GLVWDQFH�LV
GHWHUPLQHG�IURP�WKH�REMHFW�LQ�WKH�VDPH�OHYHO�DQG�WKH
UHODWLYH�SRVLWLRQ�EHWZHHQ�WKLV�REMHFW�WR�WKH�SRVLWLRQ�RI
WKH�JURXS�DUH�NHSW�GXULQJ�FRQVWUDLQW�JUDSK�JHQHUDWLRQ��,Q
H[DPSOH��WKH�VHSDUDWLRQ�GLVWDQFH�EHWZHHQ�%�DQG�(�LV
GHWHUPLQHG�IURP�'�DQG�WKH�UHODWLYH�SRVLWLRQ�RI�'�WR�&�LV
NHSW�
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)LJ���D��D�W\SLFDO�OD\RXW�ZLWK�RQH�WLHG��E��FRUUHVSRQGLQJ
FRQVWUDLQW�JUDSK�RI��D��F��FRQVWUDLQW�JUDSK�DIWHU

LQWURGXFLQJ�DQG�EUHDNLQJ�WKH�VRIW�WLHG

���6ROYLQJ�WKH�FRQVWUDLQW�JUDSK�ZLWK�PLQLPXP
QXPEHU�RI�MRJ�LQVHUWHG�DQG�UHDVRQDEOH�DUHD

7KH�FRQVWUDLQW�JUDSK�REWDLQHG�LQ�VHFWLRQ���FDQ�EH
VROYHG�E\�WKH�WUDGLWLRQDO�ORQJHVW�SDWK�DOJRULWKP��VLQFH
LQYLVLEOH�HGJH�LV�LQYLVLEOH�GXULQJ�WKH�FXUUHQW�FRQVWUDLQW
JUDSK�VROYLQJ��2QFH�WKH�UHVXOWV�DUH�REWDLQHG��WKH�SRVLWLRQ
RI�HDFK�YHUWH[�LV�NQRZQ��7KH�SRVLWLRQ�RI�WKH�YHUWH[�LQ�WKH
FULWLFDO�SDWK�FDQQRW�PRYH�DVLGH�H[FHSW�WKH�YHUWH[HV
RXWVLGH�WKLV�SDWK��7KH�PRYHPHQW�RI�WKH�YHUWH[�LV�FDOOHG
VODFN�ZKLFK�FDQ�EH�GLVWLQJXLVKHG�WR�EH�ORFDO�VODFN�DQG
JOREDO�VODFN�>�@��$OO�YHUWH[HV�DUH�DOZD\V�SXW�WR�WKH
WRSPRVW��OHIWPRVW��IRU�YHUWLFDO��KRUL]RQWDO��FRPSDFWLRQ
DIWHU�ORQJHVW�SDWK�VROYLQJ��7KH�VHFRQGDU\�FRQVWUDLQW�
ZLUH�OHQJWK�PLQLPL]DWLRQ��FDQ�EH�DSSOLHG�KHUH�LQ
FRQYHQWLRQDO�PHWKRG�WR�WKH�VODFN�YHUWH[HV�WR�FKRRVH
ZKLFK�SRVLWLRQ�VKRXOG�EH�IRU�HDFK�VODFN�YHUWH[�

,Q�SUDFWLFH��WKH�GLUHFWLRQ�DQG�ZHLJKW�RI�HDFK�LQYLVLEOH
HGJH�FRUUHVSRQGV�WR�WKH�FXUUHQW�FRPSDFWLRQ�GLUHFWLRQ�
$PRQJ�WKH�VHW�RI�LQYLVLEOH�HGJHV��WKH�WRSRORJ\�FDQ�EH
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