
,W�LV�QRW�VXUSULVLQJ�WKDW�D�V\VWHP�RI�Q�VHFRQG�RUGHU�GLIIHUHQWLDO�HTXDWLRQV��WKH�/DJUDQJH�

HTXDWLRQV��LV�HTXLYDOHQW�WR�D�V\VWHP�RI���Q�ILUVW�RUGHU�GLIIHUHQWLDO�HTXDWLRQV��ZKLFK�DUH�+DPLOWRQ�

HTXDWLRQV��,W�FDQ�LQGHHG�EH�VKRZQ�WKDW�DQ\�V\VWHP�RI�Q�VHFRQG�RUGHU�GLIIHUHQWLDO�HTXDWLRQV�FDQ�

EH�UHZULWWHQ�DV�D�V\VWHP�RI��Q�ILUVW�RUGHU�GLIIHUHQWLDO�HTXDWLRQV��)RU�VLPSOLFLW\�ZH�VKRZ�WKLV�LQ�

WKH�FDVH�RI�D�V\VWHP�WKDW�GHSHQGV�RQ�D�VLQJOH�JHQHUDOL]HG�FRRUGLQDWH��$�JHQHULF�VHFRQG�RUGHU�

GLIIHUHQWLDO�HTXDWLRQ�FDQ�EH�ZULWWHQ�DV

2QH�FDQ�QRZ�LQWURGXFH�D�VHFRQG�YDULDEOH�V�VXFK�WKDW

,Q�WKLV�VHQVH�/DJUDQJLDQ�DQG�+DPLOWRQLDQ�IRUPDOLVPV�OHDG�WR�HTXDWLRQV�ZKLFK�DUH�

HTXLYDOHQW�LQ�FRPSOH[LW\��

+RZHYHU��WKH�+DPLOWRQLDQ�IRUPDOLVP�FDQ�EH�LQWHUSUHWHG�DV�D�V\VWHP�RI�ILUVW�RUGHU�

GLIIHUHQWLDO�HTXDWLRQV�WKDW�GHVFULEHV�WKH�PRWLRQ�RI�D�SRLQW�LQ�SKDVH�VSDFH��

5HPHPEHU�WKDW�WKH�SKDVH�VSDFH�LV�D�VSDFH�ZLWK���Q�GLPHQVLRQV�ZKHUH�WKH�

FRRUGLQDWHV�DUH�WKH�JHQHUDOL]HG�FRRUGLQDWHV�DQG�WKH�JHQHUDOL]HG�PRPHQWD�
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+DPLOWRQ�HTXDWLRQV�FDQ�WKHQ�EH�FDVW�LQ�WKH�IRUP

7KH�V\PPHWU\�EHWZHHQ�JHQHUDOL]HG�FRRUGLQDWHV�DQG�JHQHUDOL]HG�PRPHQWD�LQ�WKH�

+DPLOWRQLDQ�IRUPDOLVP�LV�DQ�DGYDQWDJH�RI�WKH�+DPLOWRQLDQ�IRUPDOLVP�RYHU�WKH�

/DJUDQJLDQ�IRUPDOLVP��,Q�/DJUDQJLDQ�PHFKDQLFV��/DJUDQJH�HTXDWLRQV�PDLQWDLQ�WKH�

VDPH�IRUP�ZKHQ�RQH�FKDQJHV�JHQHUDOL]HG�FRRUGLQDWHV��7KHVH�FKDQJHV�LQ�JHQHUDOL]HG�

FRRUGLQDWHV�FRUUHVSRQG�WR�D�EDVLV�FKDQJH�LQ�FRQILJXUDWLRQ�VSDFH�

+DPLOWRQ�HTXDWLRQV�UHPDLQ�LQYDULDQW�LQ�IRUP�IRU�FHUWDLQ�FKDQJHV�LQ�WKH�

FRRUGLQDWHV�WKDW�VSDQ�WKH�SKDVH�VSDFH��7KHVH�FRRUGLQDWHV�FKDQJHV�DUH�FDOOHG�

FDQRQLFDO�WUDQVIRUPDWLRQV�DQG�PL[�JHQHUDOL]HG�FRRUGLQDWHV�DQG�JHQHUDOL]HG�

PRPHQWD

&DQRQLFDO�WUDQVIRUPDWLRQV�DUH�DQ�LPSRUWDQW�WRSLF�WKDW�ZH�ZLOO�QRW�IXUWKHU�GLVFXVV�

KHUH�

3KDVH�VSDFH�RUELWV

$W�HDFK�LQVWDQW�LQ�WLPH�WKH�V\VWHP�RFFXSLHV�D�SRLQW�]�LQ�SKDVH�VSDFH��+DPLOWRQ�

HTXDWLRQV�GHWHUPLQH�WKH�WUDMHFWRU\�RI�WKH�V\VWHP�LQ�SKDVH�VSDFH��6LQFH�WKH�SKDVH�

VSDFH�KDV���Q�GLPHQVLRQV�LW�LV�GLIILFXOW�WR�YLVXDOL]H�LW��H[FHSW�LQ�WKH�FDQV�LQ�ZKLFK�Q�

 ����RU�E\�ORRNLQJ�DW�SURMHFWLRQV�RI�LW�RQ�D�WZR�GLPHQVLRQDO�SODQH��DV�LW�LV�GRQH�LQ�

3RLQFDUH�PDSV��



,W�LV�LPSRUWDQW�WR�QRWLFH�WKDW�WKHUH�LV�DOZD\V�RQO\�RQH�WUDMHFWRU\�JRLQJ�WKURXJK�D�

SRLQW�LQ�SKDVH�VSDFH��,Q�RWKHU�ZRUGV��GLIIHUHQW�SKDVH�VSDFH�RUELWV�FDQQRW�LQWHUVHFW�

HDFK�RWKHU��,Q�IDFW�HDFK�SRLQW�LQ�SKDVH�VSDFH�FDQ�EH�WDNHQ�DV�DQ�LQLWLDO�FRQGLWLRQ�

IRU�WKH�V\VWHP��DQG�LQLWLDO�FRQGLWLRQV�DQG�+DPLOWRQ�HTXDWLRQV�GHWHUPLQH�

XQDPELJXRXVO\�WKH�IXWXUH�EHKDYLRU�RI�WKH�V\VWHP�DQG��FRQVHTXHQWO\�WKH�WUDMHFWRU\�

RI�WKH�V\VWHP�LQ�SKDVH�VSDFH�


