
(XOHU�HTXDWLRQV�LQ�WKH�FDVH�RI�]HUR�WRUTXH�EHFRPH

7KUHH�GLIIHUHQW�SULQFLSDO�PRPHQWV

2QH�FDQ�VWDUW�E\�FRQVLGHULQJ�WKH�JHQHUDO�FDVH�RI�D�ERG\�ZLWK�WKUHH�GLIIHUHQW�

SULQFLSDO�PRPHQWV�

/HW
V�DVVXPH�WKDW�DW�WKH�WLPH�W ��WKH�ERG\�VSLQV�DURXQG�WKH�WKLUG�SULQFLSDO�D[LV��

VR�WKDW�

7KH�HTXDWLRQV�EHFRPH

7KHUHIRUH�WKH�DQJXODU�YHORFLW\�LQ�WKH�URWDWLQJ�ERG\�IUDPH�UHPDLQV�FRQVWDQW��

+RZHYHU��WKH�DQJXODU�PRPHQWXP�ZLOO�WKHQ�EH�

,Q�DGGLWLRQ�ZH�NQRZ�WKDW��VLQFH�WKHUH�LV�QR�WRUTXH�DFWLQJ�RQ�WKH�REMHFW��WKH�

DQJXODU�PRPHQWXP�LV�FRQVWDQW�DV�VHHQ�LQ�DQ\�LQHUWLDO�IUDPH��2QH�FDQ�WKHQ�

FRQFOXGH�WKDW

,I�D�ERG\�WKDW�LV�VXEMHFW�WR�QR�WRUTXH�LV�VSLQQLQJ�LQLWLDOO\�DERXW�DQ\�SULQFLSDO�D[LV��

LW�ZLOO�FRQWLQXH�WR�GR�VR�LQGHILQLWHO\�ZLWK�FRQVWDQW�DQJXODU�YHORFLW\�

(XOHU�HTXDWLRQV�ZLWK�]HUR�WRUTXH
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1RWLFH�WKDW�LI�DW�D�JLYHQ�WLPH�WKH�DQJXODU�YHORFLW\�LV�127�SDUDOOHO�WR�D�SULQFLSDO�

D[LV��WKHQ�WKHQ�YHFWRU�DQJXODU�YHORFLW\�LV�QRW�FRQVWDQW��7KLV�FDQ�EH�VHHQ�E\�ORRNLQJ�

DW�(XOHU�HTXDWLRQV�DQG�REVHUYLQJ�WKDW�LI�WZR�RI�WKH�FRPSRQHQWV�RI�Ɖ�DUH�QRW�]HUR��

RQH�RI�WKH�WLPH�GHULYDWLYHV�RI�WKH�FRPSRQHQWV�RI�Ɖ�DUH�QRW�]HUR��)RU�H[DPSOH

2QH�FDQ�WKHQ�FRQFOXGH�WKDW�WKH�RQO\�ZD\�D�ERG\�ZLWK�WKUHH�GLIIHUHQW�SULQFLSDO�

PRPHQWV�FDQ�URWDWH�IUHHO\�ZLWK�FRQVWDQW�DQJXODU�YHORFLW\�LV�E\�URWDWLQJ�DERXW�RQH�

RI�LWV�SULQFLSDO�D[HV��

,W�LV�LQWHUHVWLQJ�WR�DVN�LI�WKLV�IUHH�URWDWLRQ�LV�VWDEOH��,Q�RWKHU�ZRUGV�LI�RQH�SURYLGHV�D�

VPDOO�DQJXODU�YHORFLW\�WR�WKH�REMHFW�DORQJ�WKH�RWKHU�WZR�SULQFLSDO�D[HV��DUH�WKHVH�

VPDOO�DQJXODU�YHORFLWLHV�JRLQJ�WR�JURZ�RU�DUH�WKH\�JRLQJ�WR�GLH�RXW"

,Q�RUGHU�WR�DQVZHU�WKLV�TXHVWLRQ�LPDJLQH�WKDW�DQ�REMHFW�LV�URWDWLQJ�DORQJ�WKH�

SULQFLSDO�D[LV�HB��ZLWK�D�YHORFLW\�ƉB���/HW
V�WKHQ�JLYH�DQ�LQILQLWHVLPDO�DQJXODU�

YHORFLW\�WR�WKH�REMHFW�DORQJ�WKH�RWKHU�WZR�D[HV

7KH�DQJXODU�YHORFLW\�DORQJ�WKH�WKLUG�SULQFLSDO�D[LV�UHPDLQV�FRQVWDQW��7KH�RWKHU�WZR�

HTXDWLRQV�DUH



,I�WKH�FRHIILFLHQW�LQ�VTXDUH�EUDFNHWV�LV�SRVLWLYH��WKH�VROXWLRQ�RI�WKH�HTXDWLRQ�LV�D�VLQH�

RU�D�FRVLQH��WKH�DQJXODU�YHORFLW\�DORQJ�WKH�ILUVW�DQG�WKH�VHFRQG�SULQFLSDO�D[HV�

UHPDLQV�VPDOO��1RWLFH�LQ�IDFW�WKDW�WKH�WLPH�GHULYDWLYH�RI�ƉB��LV�SURSRUWLRQDO�WR�ƉB

���7KH�FRHIILFLHQW�LQ�VTXDUH�EUDFNHWV�LV�SRVLWLYH�LI

,I�LQVWHDG

7KH�FRHIILFLHQW�LQ�VTXDUH�EUDFNHWV�DQG�WKH�VROXWLRQ�RI�D�GLIIHUHQWLDO�HTXDWLRQ�LV�DQ�

H[SRQHQWLDO�DQG�WKH�FRUUHVSRQGLQJ�FRPSRQHQW�RI�WKH�DQJXODU�YHORFLW\�ZRXOG�JURZ�

IDVW��)RU�D�IUHHO\�VSLQQLQJ�ERG\��URWDWLRQV�DERXW�WKH�SULQFLSDO�D[LV�ZLWK�

LQWHUPHGLDWH�PRPHQW�RI�LQHUWLD�DUH�XQVWDEOH��

0RWLRQ�RI�D�ERG\�ZLWK�WZR�HTXDO�PRPHQWV�RI�LQHUWLD

(XOHU�HTXDWLRQV�EHFRPH�HDVLHU�WR�VROYH�LI�WZR�RI�WKH�SULQFLSDO�PRPHQWV�DUH�HTXDO��

7KLV�FDVH�LV��SK\VLFDOO\�UHOHYDQW�EHFDXVH�LW�FRUUHVSRQG�IRU�H[DPSOH�WR�WKH�FDVH�RI�D�

VSLQQLQJ�WRS��.HHSLQJ�WKH�DVVXPSWLRQ�RI�]HUR�H[WHUQDO�WRUTXH��OHW
�DVVXPH�WKDW�

2QH�FDQ�LPPHGLDWHO\�FRQFOXGH�WKDW

7KH�RWKHU�WZR�HTXDWLRQV�EHFRPH

1RZ�RQH�FDQ�LQWURGXFH



2QH�FDQ�WKHQ�FKRRVH�WKH�D[HV�LQ�VXFK�D�ZD\�WKDW

$V�VHHQ�IURP�WKH�ERG\��WKH�DQJXODU�YHORFLW\�PRYHV�LQ�D�FRQH�DURXQG�WKH�HB��D[LV��

7KH�FRQH�LV�FDOOHG�WKH�ERG\�FRQH�DQG�WKH�DQJXODU�YHORFLW\�IRU�WKLV�URWDWLRQ�LV�ýBE��

7KH�DQJXODU�PRPHQWXP�LV�

%RWK�WKH�DQJXODU�YHORFLW\�DQG�WKH�DQJXODU�PRPHQWXP�SUHFHVV�DURXQG�WKH�WKLUG�

SULQFLSDO�D[LV�ZLWK�DQJXODU�VSHHG�ýBE�

,Q�DQ�LQHUWLDO�IUDPH�/�LV�FRQVWDQW��&RQVHTXHQWO\�LQ�WKDW�IUDPH�WKH�DQJXODU�YHORFLW\�

DQG�WKH�WKLUG�SULQFLSDO�D[LV�SUHFHVV�DERXW�/��,Q�SDUWLFXODU�Ɖ�GHVFULEHV�D�FRQH�LQ�WKH�

VSDFH�IUDPH��7KLV�FRQH�LV�FDOOHG�WKH�VSDFH�FRQH��,W�FDQ�EH�VKRZQ�WKDW�WKH�UDWH�RI�

SUHFHVVLRQ�RI�WKH�DQJXODU�YHORFLW\�DORQJ�/�LV

1RWLFH�WKDW�WKHVH�SUHFHVVLRQ�PRWLRQV�DUH�QRW�GXH�WR�WKH�SUHVHQFH�RI�D�WRUTXH��:H�

DVVXPHG�WKDW�WKH�QHW�WRUTXH�RQ�WKH�REMHFW�LV�]HUR�DW�WKH�EHJLQQLQJ�RI�WKLV�

GLVFXVVLRQ�

7KH�VLWXDWLRQ�LV�EHWWHU�XQGHUVWRRG�ZLWK�D�ILJXUH




