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FXUUHQW�VWDWH�RI�WKH�FXEH�DQG�D�ZD\�WR�GLVSOD\�WKH

VWDWH�DV�WKH�VROXWLRQ�SURJUHVVHV�

7KH�ILUVW�DWWHPSWV�WR�GHILQH�WKH�IDFH�WXUQV�ZHUH�QRW

YHU\�SURGXFWLYH��$Q�DWWHPSW�WR�LPSRVH�D�FRRUGLQDWH

V\VWHP�ZDV�VRRQ�GLVFDUGHG���7KHQ�D�PXOWL�GLPHQVLRQDO

DUUD\�DSSURDFK�ZDV�GLVFDUGHG���%RWK�DWWHPSWV�ZHUH
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VTXDUHV�DQG�UHSUHVHQW�WKH�VROYHG�FXEH�E\�D�YHFWRU�RI
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)URP�DGKHVLYH�WDSH�����SLHFHV�ZHUH�FXW��/DUJH�HQRXJK

WR�QXPEHU�ZLWK�D�SHQ�\HW�VPDOO�HQRXJK�WR�VWLOO�VHH�WKH

FRORU�RI�WKH�VTXDUH���(DFK�RI�WKH�SLHFHV�ZHUH�DWWDFKHG

WR�WKH�FXEH�DQG�WKH�VTXDUHV�QXPEHUHG�IURP���WR����

7KH�QXPEHU�RUGHU�LV�DUELWUDU\�EXW�WKH�VFKHPH�FKRVHQ

ZDV�WR�QXPEHU�HDFK�IDFH�IURP�OHIW�WR�ULJKW�DQG�WRS�WR

ERWWRP��7KH�IDFHV�WR�QXPEHU�ZHUH�FKRVHQ�LQ�8S��/HIW�

)URQW��5LJKW��%DFN��'RZQ�RUGHU��$OO�WKLV�QXPEHULQJ�ZDV

GRQH�RQ�D�VROYHG�FXEH���6HH�)LJXUH����EHORZ�

7KUHH�WXUQV�IRU�HDFK�IDFH�ZHUH�GHILQHG��DORQJ�ZLWK

WKUHH�URWDWLRQV�RI�WKH�HQWLUH�FXEH���7KLV�OHG�WR

WZHQW\�RQH�GHILQLWLRQV�ZLWK�WKH�IROORZLQJ�QDPHV�

������XS�XQ�X��OS�OQ�O��IS�IQ�I��US�UQ�U��ES�EQ�E�

������GS�GQ�G��O���U���U���

(DFK�PRYH�ZDV�GHILQHG�E\�VWDUWLQJ�ZLWK�D�VROYHG�FXEH�

PDNLQJ�WKH�PRYH�DQG�ZULWLQJ�GRZQ�WKH�QXPEHUV�RQ�HDFK
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IDFH��,Q�WKLV�ZD\��WKH����PRYH�YHFWRUV�IRUP�D�PDWUL[

ZLWK����URZV�DQG����FROXPQV���

7KH�IROORZLQJ�H[SUHVVLRQ�ZLOO�GHILQH�WKH�PRYH��IS��RI

WKH�IURQW�IDFH�LQ�D�SRVLWLYH�GLUHFWLRQ�
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7KLV�LV�WKH�RQO\�FRPSXWHU�FRGH�QHHGHG�WR�PDNH�WKH

PRYHV�QHFHVVDU\�WR�VROYH�WKH�FXEH�

0RVW�FXEH�VROXWLRQV�XVH�D�VHTXHQFH�RI�EDVLF�IDFH�WXUQV

DQG�FXEH�URWDWLRQV�WR�DFKLHYH�VSHFLILF�UHVXOWV�DORQJ

WKH�ZD\�WR�D�VROXWLRQ���$Q\�VHTXHQFH�RI�PRYHV�FDQ�EH

GHILQHG�LQ�WKH�VDPH�ZD\�WKH�EDVLF�PRYHV�ZHUH�GHILQHG�

7KH�VROXWLRQ�XQGHU�GLVFXVVLRQ�XVHV�ILIWHHQ�GHILQHG

VHTXHQFHV��)RU�FRPSOHWHQHVV��WKH�QDPHV�DUH�

�V���V���V���V���V���V���V���V���V���V���V���V���V��
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PDWUL[��1R�RWKHU�PRYHV�DUH�QHFHVVDU\�WR�VROYH�WKH

FXEH��)RU�H[DPSOH��V���LV�GHILQHG�E\

������IQ�GQ�UQ�GS�US�IS�GS

DQG�H[HFXWHG�E\�WKH�H[SUHVVLRQ�

������V�V>P>���@@

,W�LV�YHU\�QLFH�WKDW�DQ�DUELWUDU\�VHTXHQFH�RI�PRYHV

FDQ�EH�H[HFXWHG�ZLWK�WKH�VDPH�H[SUHVVLRQ�XVHG�IRU�D

VLPSOH�IDFH�WXUQ�

:H�QRZ�GLVFXVV�DQ�RYHUYLHZ�RI�WKH�ILYH�VWHSV�WR�WKH

VROXWLRQ��7KH�ILUVW�WKUHH�VWHSV�DUH�GRQH�RQH�WDUJHW

VTXDUH�DW�D�WLPH��7KH�ODVW�WZR�VWHSV�GHDO�ZLWK�D�VHW

RI�FXEHV�DV�D�JURXS�

7RS�HGJHV��6�

5RWDWH�WKH�FXEH�XQWLO�WKH�VTXDUH�DW�SRVLWLRQ���LV

LQFRUUHFW��'HWHUPLQH�WDUJHW�VTXDUH��������RU����

/RFDWH�WKH�WDUJHW�VTXDUH�ZKLFK�FDQ�EH�LQ�DQ\�RQH�RI���

SODFHV���8VH�D�PDWUL[��WDE���ZLWK����URZV�WKDW�KDV�WKH

SRVVLEOH�SODFHV�IRU�WKH�WDUJHW�VTXDUH�LQ�WKH�ILUVW�WZR

FROXPQV�DQG�EDVLF�PRYHV�LQ�WKH�UHPDLQLQJ�FROXPQV�WR

SODFH�WKH�VTXDUH�ZKHUH�LW�EHORQJV���)RU�WKH�ILUVW�VWHS

QR�GHILQHG�VHTXHQFHV�DUH�QHHGHG���6XSSRVH�WKH�WDUJHW

VTXDUH�LV�LQ�SRVLWLRQ�����ZH�ILQG�D�URZ�RI�WDE��ZLWK

��U�IQU��DQG�SODFH�WKH�VTXDUH�ZLWK�PRYHV�U��IQ�U��
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7RS�FRUQHUV��6�

5RWDWH�WKH�FXEH�XQWLO�WKH�VTXDUH�DW�SRVLWLRQ���LV

LQFRUUHFW��'HWHUPLQH�WKH�WDUJHW�VTXDUH��������RU����

/RFDWH�WKH�WDUJHW�VTXDUH�ZKLFK�FDQ�EH�LQ����SODFHV���

FRUQHUV����VTXDUHV�SHU�FRUQHU���0DWUL[�WDE��FRQWDLQV

WKH�PRYHV�WR�VROYH�HDFK�SRVVLELOLW\���7KH�EDVLF

VWUDWHJ\�LV�WR�PRYH�WKH�WDUJHW�VTXDUH�WR�WKH�ORZHU

ULJKW�FRUQHU��WKHQ�FKRRVH�V����V���RU�V���WR�PRYH�WKH

VTXDUH�WR�SRVLWLRQ����7KH�FKRLFH�GHSHQGV�RQ�WKH

SRVLWLRQ�RI�WKH�WDUJHW�VTXDUH�

0LGGOH�HGJHV��6�

7U\�WR�ILQG�RQH�RI�WKH�WDUJHW�VTXDUHV�����������RU����

RQ�WKH�ERWWRP�OD\HU�DQG�XVH�WKH�SURSHU�URZ�RI�WDE��WR

SODFH�WKH�VTXDUH�LQ�SRVLWLRQ�����,I�QR�WDUJHW�VTXDUH

LV�RQ�WKH�ERWWRP�OD\HU��XVH�V���WR�GURS�LW�GRZQ�

0DWUL[�WDE��KDV���URZV�WR�KDQGOH�HDFK�SRVVLELOLW\�IRU

WKH�WDUJHW�VTXDUH�RQ�WKH�ERWWRP�OD\HU���7KH�EDVLF

VWUDWHJ\�LV�WR�PRYH�WKH�VTXDUH�IURP�SRVLWLRQ����WR���

ZLWK�V���RU�IURP�SRVLWLRQ����WR����ZLWK�V���

%RWWRP�FRUQHUV��6�

7KLV�VWHS�KDV�WZR�SDUWV��ILUVW�WKH�FRUQHUV�DUH

FRUUHFWO\�SODFHG�WKHQ�RULHQWHG�LQ�SDUW�WZR���:LWK�D

PRYH�RI�WKH�GRZQ�IDFH�WKH�FRUQHUV�FDQ�EH�DOLJQHG�VXFK

WKDW�H[DFWO\�WZR�RU�IRXU�FRUQHUV�FRUUHFW��>$W�WKLV

SRLQW��WKHUH�DUH��������FDVHV�IRU�WKH�ERWWRP�OD\HU�@

:KHQ�WZR�FRUQHUV�DUH�FRUUHFW��XVH�V���WR�H[FKDQJH�

DGMDFHQW�FRUQHUV�RU�V���WR�H[FKDQJH�GLDJRQDO�FRUQHUV���

0RYHV�DUH�LQ�WDE�����>1RZ�������ERWWRP�FDVHV�UHPDLQ�@

7KH�FRUQHUV�DUH�RULHQWHG�ZLWK�V���DQG�V�����7KHUH�DUH

��GLVWLQFW�SDWWHUQV�IRUPHG�E\�WKH�ERWWRP�FRUQHU�FRORUV

ZLWK���URWDWLRQV�RI�HDFK�SDWWHUQ��0DWUL[�WDE���KDV���

URZV�WR�GHDO�ZLWK�HDFK�SRVVLELOLW\�

%RWWRP�HGJHV��6�

7KHUH�DUH����SRVVLEOH�FDVHV�DQG�PDWUL[�WDE��KDV

VROXWLRQV�IRU�HDFK�

$W�WKLV�SRLQW��DQ\�VFUDPEOHG�FXEH�LV�VROYHG�ZLWK�WKH

VWHSV�GHVFULEHG���7KH�NH\�$3/�SURJUDPV�WR�GR�WKLV�DUH

LQ�WKH�DSSHQGL[�EHORZ���7KH�FRPPHQWV�KDYH�EHHQ�UHPRYHG

WR�VDYH�VSDFH�DQG�WKH�VROXWLRQ�WDEOHV�DUH�QRW�VKRZQ�

7KH�WKLUG�REMHFWLYH�LV�WR�GLVSOD\�WKH�FXEH�RQ�WKH

VFUHHQ�DQG�SURYLGH�D�ZD\�WR�FRQWURO�WKH�PRYHV�OHDGLQJ

WR�D�VROXWLRQ���7KLV�IHDWXUH�GHSHQGV�RQ�WKH�VFUHHQ

LQWHUDFWLRQ�IDFLOLW\�SURYLGHG�E\�WKH�YDULRXV�$3/

YHQGRUV�DQG�ZLOO�QRW�EH�GLVFXVVHG�IRU�WKDW�UHDVRQ�

([FHSW�WR�VD\��LW�ZDV�HDV\�WR�PDNH�D�RQH�WR�RQH

FRUUHVSRQGHQFH�ZLWK�WKH�FXEH�VWDWH�DQG�WKH�FRORU�RI

WKH�ILHOGV�GHILQHG�RQ�WKH�VFUHHQ�
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