
,Q�IHZ�VLPSOH�VLWXDWLRQV��ERXQGDU\�YDOXH�SUREOHPV�FDQ�EH�VROYHG�E\�PDSSLQJ�WKH�SUREOHP�LQ�

DQRWKHU�SUREOHP��LQ�ZKLFK�FHUWDLQ�ERXQGDU\�FRQGLWLRQV�DUH�REWDLQHG�E\�FRQVLGHULQJ�FHUWDLQ�

FRPELQDWLRQV�RI�SRLQW�FKDUJHV�WKDW�DUH�QRW�DFWXDOO\�SUHVHQW�LQ�WKH�SUREOHP��7KHVH�FKDUJHV�DUH�

FDOOHG�LPDJH�FKDUJHV�RU�LPDJHV��/HW
V�FRQVLGHU�ILUVW�WKH�VLPSOHVW�RI�WKHVH�VLWXDWLRQV�

$�SRLQW�OLNH�FKDUJH�DQG�D�FRQGXFWLQJ�SODQH

&RQVLGHU�D�SRLQW�FKDUJH�SODFHG�LQ�IURQW�RI�D�FRQGXFWLQJ�SODQH

:H�DUH�LQWHUHVWHG�LQ�ILQGLQJ�WKH�SRWHQWLDO�LQ�WKH�UHJLRQ�[�!����7KLV�FDQ�EH�GRQH�E\�

IRUJHWWLQJ�DERXW�WKH�FRQGXFWRU�DQG�LPDJLQLQJ�WKDW�LQ�DGGLWLRQ�WR�WKH�FKDUJH�T�

SODFHG�DW��G������WKHUH�LV�D�VHFRQG�FKDUJH��T�SODFHG�DW�WKH�SRLQW�RI�FRRUGLQDWHV���

G�������7KLV�VHFRQG�FKDUJH�LV�WKH�LPDJH�FKDUJH�IRU�WKLV�SUREOHP�

0HWKRG�RI�LPDJHV
^ƵŶĚĂǇ͕��ĞĐĞŵďĞƌ�ϯϬ͕�ϮϬϭϴ ϯ͗Ϯϴ��D



,Q�D�JHQHULF�SRLQW�LQ�VSDFH��WKH�HOHFWULF�SRWHQWLDO�GXH�WR�WKH�SUHVHQFH�RI�T�DQG��T�LV

,W�LV�HDV\�WR�FKHFN�WKDW�DW�[� ���DQG�IRU�DUELWUDU\�YDOXHV�RI�\�DQG�]��WKH�SRWHQWLDO�

YDQLVKHV��7KLV�LV�H[DFWO\�WKH�ERXQGDU\�FRQGLWLRQ�ZH�QHHG�WR�FRQVLGHU�LQ�WKH�FDVH�RI�

D�FKDUJH�T�DQG�D�JURXQGHG�FRQGXFWLQJ�SODQH�DW�[� ����&RQVHTXHQWO\��WKH�SRWHQWLDO�

DERYH��GXH�WR�WKH�WZR�FKDUJHV�T�DQG�� T��LV�DOVR�WKH�SRWHQWLDO��IRU�[�!����IRU�WKH�

FDVH�RI�D�JURXQGHG�FRQGXFWLQJ�SODQH�DW�[� ���DQG�WKH�FKDUJH�T��7KHUHIRUH��RXU�

LQLWLDO�ERXQGDU\�YDOXH�SUREOHP�ZDV�VROYHG�

,I�WKH�UHJLRQ�[������LV�ILOOHG�E\�WKH�FRQGXFWRU��WKH�SRWHQWLDO�LQ�WKDW�UHJLRQ�LV�VLPSO\�

]HUR��7KH�[�FRPSRQHQW�RI�WKH�HOHFWULF�ILHOG�LQ�WKH�UHJLRQ�[�!���LV�JLYHQ�E\

6LQFH�(� ���LQ�WKH�FRQGXFWRU�DQG�(�LV�SDUDOOHO�WR�[�MXVW�RXWVLGH�WKH�FRQGXFWRU��RQH�

FDQ�XVH�WKH�GLVFRQWLQXLW\�RI�(�DFURVV�WKH�FRQGXFWRU
V�VXUIDFH�LQ�RUGHU�WR�ILQG�WKH�

VXUIDFH�FKDUJH�GHQVLW\�

7KH�VXUIDFH�FKDUJH�LV�ODUJHVW�DW�\� �]� ����ZKLFK�QRW�VXUSULVLQJO\�LV�WKH�FRQGXFWRU
�

SRLQW�FORVHVW�WR�WKH�FKDUJH�T��2QH�FDQ�FRPSXWH�WKH�WRWDO�FKDUJH�RQ�WKH�FRQGXFWRU�

E\�LQWHJUDWLQJ�WKH�VXUIDFH�FKDUJH



7KH�FKDUJH�RQ�WKH�FRQGXFWRU�LV�HTXDO�WR�WKH�LPDJH�FKDUJH��7KLV�LV�D�JHQHUDO�IHDWXUH�

RI�WKH�PHWKRG�RI�LPDJHV�

2QH�FDQ�DOVR�XVH�WKH�PHWKRG�RI�LPDJHV�WR�FDOFXODWH�WKH�IRUFH�WKDW�WKH�FRQGXFWRU�LV�

DSSO\LQJ�WR�WKH�FKDUJH�T��7KH�IRUFH�LV�DWWUDFWLYH�



&KDUJHG�SDUWLFOH�QHDU�D�FRQGXFWLQJ�VSKHUH

7KH�SRWHQWLDO�GXH�WR�D�SRLQW�OLNH�FKDUJH�SODFHG�LQ�IURQW�RI�D�JURXQGHG�FRQGXFWLQJ�

VSKHUH�FDQ�DOVR�EH�VROYHG�ZLWK�WKH�PHWKRG�RI�LPDJHV

7KH�SRWHQWLDO�RXWVLGH�WKH�VSKHUH�LV�WKH�VDPH�WKDW�RQH�ZRXOG�KDYH�LQ�WKH�IROORZLQJ�

VLWXDWLRQ

7KH�YDOXHV�RI�T
�DQG�[
�DERYH�FDQ�EH�GHWHUPLQHG�E\�XVLQJ�WKH�PHWKRG�GLVFXVVHG�LQ�

-DFNVRQ��VHH�-DFNVRQ�QRWHV�IRU�GHWDLOV���7KH�SRWHQWLDO�ZLOO�WKHQ�EH

2QH�FDQ�FKHFN�WKDW�RQ�WKH�VXUIDFH�RI�WKH�VSKHUH�WKH�SRWHQWLDO�LV�LQGHHG�]HUR�



2QH�FDQ�WKHQ�ILQG�WKH�VXUIDFH�FKDUJH�DQG�FKHFN�WKDW�WKH�LQWHJUDWHG�VXUIDFH�FKDUJH�

LV�HTXDO�WR�T
��VHH�-DFNVRQ�QRWHV��

2QH�FDQ�DOVR�FRQVLGHU�WKH�FDVH�LQ�ZKLFK�WKH�FRQGXFWRU�LV�QRW�JURXQGHG�EXW�FDUULHV�

D�IL[HG�FKDUJH�4
��7KLV�FDVH�FDQ�EH�WUHDWHG�E\�DGGLQJ�WR�WKH�JURXQGHG�VSKHUH�FDVH�

DQ�DGGLWLRQDO�LPDJH�FKDUJH�4�� T
�DW�WKH�FHQWHU�RI�WKH�VSKHUH��7KLV�VHFRQG�LPDJH�

FKDUJH�DGGV�D�VHFRQG�UDGLDO�HOHFWULF�ILHOG�WR�WKH�ILHOG�GXH�WR�WKH�JURXQGHG�VSKHUH�

FDVH��7KH�VXP�RI�WKH�WZR�ILHOGV�LV�WKH�WRWDO�HOHFWULF�ILHOG�IRU�WKH�FDVH�LQ�ZKLFK�WKH�

VSKHUH�LV�QRW�JURXQGHG�EXW�LVRODWHG��L�H��,W�FDUULHV�D�IL[HG�RYHUDOO�FKDUJH�4��


