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,Q�FHUDPLFV��LW�LV�XQXVXDO�WR�VHH�LQWHUGLVFLSOLQDU\�FRO�
ODERUDWLRQ��HVSHFLDOO\�ZLWK�D�PHGLD�WLPH�EDVHG�DUW�
LVW��7KH�UHVXOWLQJ�H[KLELWLRQ�,QFLGHQWDO�7UDQVIRUPDWLRQV�
UXSWXUHV�QRWLRQV�RI� WUDGLWLRQDO� FHUDPLFV�� DV�ZHOO� DV�
H[SDQGV�WKH�SRVVLELOLWLHV�RI�JDOOHU\�DUFKLWHFWXUH��
,Q�PRVW�FHUDPLFV�H[KLELWLRQV��REMHFWV�DUH�GLVSOD\HG�

RQ�SHGHVWDOV�RU�RQ�VKHOYHV�PRXQWHG�WR�JDOOHU\�ZDOOV��
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Transformations



$�5HYLHZ�E\�&ROHWWH�&RSHODQG

WKLV�VPDOO�SHGHVWDO�VKHOI�IXQFWLRQV�WR�GHVWDELOLVH�WKH�
REMHFW��IRUFLQJ�WKH�YLHZHU�WR�FURXFK�GRZQ�DQG�H[DP�
LQH�WKH�ZRUN�RU�DW�OHDVW�WR�DYRLG�WULSSLQJ�RYHU�LW��7KH�
SOD\� RQ� VFDOH� DGGV� DEVXUGLVW� KXPRXU�� V\PEROLVLQJ�
WKH�YDOXH�RXU� VRFLHW\�SODFHV�RQ�SKDUPDFHXWLFDOV� DV�
WKH�IDFLOLWDWRU�RI�FKDQJH��
$QRWKHU�DVSHFW�RI�WUDGLWLRQDO�FHUDPLFV�LV�WKH�ÀQLVK�

RU� JOD]H�� )RU� 7KRPDV�
DQG� 6KXPZD\�� WKH�
YLGHR� VHUYHV� DV� WKH�

JOD]H�� WUDQVIRUPLQJ� WKH� FHUDPLF� REMHFW� LQWR� RQH�
RI� FRQWLQXRXV� ÁX[�� 7KRPDV� H[SHULPHQWHG� ZLWK� D�
YDULHW\�RI�SDLQWV��ÀQGLQJ�WKDW� WKH�PDWW�ZKLWH�ÀQLVK�
EHVW�UHÁHFWHG�WKH�YLGHR��,Q�RQH�DUHD�RI�WKH�JDOOHU\��D�
FHUDPLF�.OHLQ� ERWWOH� LV� VXVSHQGHG� IURP� WZR�SLHFHV�
RI�SO\ZRRG��9LGHR�SURMHFWLRQV�RI�WKH�ERG\·V�LQWHULRU�
DQG� H[WHULRU� VXUIDFHV� DUH� VHTXHQFHG�ZLWK� GRPHVWLF�
DUFKLWHFWXUH� WH[WXUHV� DQG�0RELXV� VWULS� VFKHPDWLFV��
,QYHQWHG� E\� D�*HUPDQ�PDWKHPDWLFLDQ� LQ� ������ WKH�
.OHLQ�ERWWOH�LV�OLNH�D�WKUHH�GLPHQVLRQDO�0RELXV�VWULS�

7KRPDV�DQG�6KXPZD\�GHI\�WKLV�ULWXDO��,Q�WKHLU�ZRUN��
REMHFWV�EHFRPH�SDUW�RI�WKH�ZDOO�RU�JDOOHU\�ÁRRU��7KH�
GHFLVLRQ�WR�LQWHJUDWH�WKH�ZRUN�LQWR�WKH�JDOOHU\�DUFKL�
WHFWXUH� FUHDWHV� D� G\QDPLF� DQG� PRUH� H[SHULHQWLDO�
YLHZLQJ�HQYLURQPHQW��,Q�RQH�ZRUN��WZR�ZKLWH�HDUWK�
HQZDUH�GRPHV�PRUSK�IURP�WKH�JDOOH\�ZDOO�DV�D�YLGHR�
SURMHFWLRQ� RI� HDUWK� DQG�ZDWHU� DQLPDWHV� WKH� GRPHV�
DQG�H[WHQGV�RYHU� WZR�
JDOOHU\� ZDOOV�� )LOPHG�
DW�D�JUDYHO�SURFHVVLQJ�
SODQW� LQ� 3HQQV\OYDQLD�� WKH�ZRUN� SUHVHQWV� DQ� LQWHU�
HVWLQJ� SDUDGR[�� :KDW� DW� ÀUVW� DSSHDUV� WR� ORRN� OLNH�
¶QDWXUH·�LV�LQ�IDFW�VRPHWKLQJ�FUHDWHG�E\�KXPDQ�IRUFH�
ZLWK�GHWULPHQWDO�FRQVHTXHQFHV�WR�WKH�HQYLURQPHQW��
7KH�YLGHR�FRQWDLQV� WKH� IRXU�HOHPHQWV�RI�ÀUH�� HDUWK��
ZDWHU�DQG�DLU�SURMHFWHG�LQ�D�FRQWLQXRXV�F\FOH��
,Q�DQRWKHU�ZRUN��D�ODUJH�FHUDPLF�SLOO�LV�EDODQFLQJ�

SUHFDULRXVO\� RQ� DQ� XSWXUQHG� VKHOI� QHDU� WKH� ÁRRU��
:KHUHDV�SHGHVWDOV�DUH�PDGH�WR�HOHYDWH�D�ZRUN·V�VWD�
WXV�RU�DW�OHDVW�GUDZ�WKH�YLHZHU·V�IRFXV�WR�WKH�REMHFW��
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²� DQ� REMHFW� WKDW� GRHV� QRW� KDYH� D� GHÀQDEOH� VXUIDFH��
WKXV� UHIHUHQFLQJ� LQÀQLW\�� 3OD\LQJ� RQ� D� FRQWLQXRXV�
ORRS��WKH�YLGHRV�WKHRUHWLFDOO\�FRXOG�FRQWLQXH�WRZDUGV�
LQÀQLW\��RU�DW�OHDVW�XQWLO�WKH�SURMHFWRU�EXOE�EXUQV�RXW��
&RQFHSWXDOO\��,�DP�QRW�VXUH�DERXW�WKH�VLJQLÀFDQFH�RI�
WKH�.OHLQ�ERWWOH��3HUKDSV�LW�SURYLGHG�7KRPDV�ZLWK�D�
VWUXFWXUDO�FKDOOHQJH�LQ�FUHDWLQJ�D�WKUHH�GLPHQVLRQDO�
REMHFW�EDVHG�RQ�PDWKHPDWLFDO�HTXDWLRQV��
,Q�DQRWKHU�ZRUN�WKUHH�FHUDPLF�GRPHV�VLW�RQ�WKH�ÁRRU�

VXUURXQGHG�
E\� D� ÀQH� ZKLWH�
SRZGHU�� 9LGHR�
SURMHFWLRQV� RI�
0RELXV� VWULSV�
DFWLYDWH� WKH�
REMHFWV�ZLWK�FRO�
RXU� DQG� OLJKW��
7KH� SRZGHU� LV�
D� UHIHUHQFH� WR�
ÀQH� FKLQD� GXVW��
EXW�DOVR�WKH�GXVW�
H[WUDFWHG�GXULQJ�
WKH� VWULS� PLQ�
LQJ�SURFHVV��7KH�
GXVW� UHODWHV� WR�
WKH� ZRUN� ZLWK�
WKH�VWULS�PLQLQJ�
YLGHR�� (DFK� RI�
WKH� ZRUNV� FRQ�
WDLQV�DQ�HOHPHQW�
IURP� DQRWKHU�
ZRUN��D�GHFLVLRQ�

WKDW�LQWHJUDWHV�WKH�H[KLELWLRQ�DV�D�ZKROH��
$QRWKHU�VWUDWHJ\�IRU�UXSWXULQJ�FHUDPLF·V�WUDGLWLRQV�

LV� WKH� LQFOXVLRQ� RI� PDVV� SURGXFHG� FHUDPLF� REMHFWV�
ZLWK�KDQGFUDIWHG�FHUDPLFV��,Q�VHYHUDO�FDVHV��,�FRXOG�
QRW�WHOO�WKH�GLIIHUHQFH�EHWZHHQ�ZKDW�ZDV�PDGH�DQG�
ZKDW�ZDV�SXUFKDVHG��)RU�H[DPSOH��D�ZKLWH�FHUDPLF�
SODQWHU� IXQFWLRQV� DV� D� SHGHVWDO� IRU� D� SODQW�� 5DWKHU�
WKDQ� VXSSRUWLQJ� WKH� SODQW� DV� D� YHVVHO� WKDW� DOORZV�
IRU�JURZWK��WKH�REMHFW�VHUYHV�WR�SURPRWH�WKH�SODQW·V�
HYHQWXDO�GHPLVH��$� IDQ�EORZV�RQ� WKH�SODQW�� IXUWKHU�
IDFLOLWDWLQJ�LWV�XOWLPDWH�GHDWK��7KH�SODQWHU�ORRNV�OLNH�
D�VWRUH�ERXJKW�LWHP��DOWKRXJK�7KRPDV�PHWLFXORXVO\�
KDQGFUDIWHG�LW��7KH�DUWLVW�VKDUHG�ZLWK�PH�WKH�LQVLGH�
MRNH� WKDW� SHRSOH� DOZD\V� DVN� KLP� LI� KH� FDQ�PDNH� D�
SRW�SODQWHU��+H�ÀQDOO\�GLG��\HW�FRQVWUXFWHG�RQH�WKDW�
LV�FRPSOHWHO\�G\VIXQFWLRQDO��
,Q�DQRWKHU�ZRUN��D�ZKLWH�SHGHVWDO�LV�RQ�LWV�VLGH�²�

RQH�HQG�VOLJKWO\�HOHYDWHG�DW�D�SUHFDULRXV�DQJOH��7KH�
DUWLVWV� WUDQVIRUPHG� WKH� SHGHVWDO� LQWR� D� SHHSVKRZ��
*D]LQJ� LQVLGH� WKH�SHHSKROH�� ,�VDZ�WZR�FHUDPLF�NLW�
WLHV��$JDLQ��,�ZDV�QRW�VXUH�LI�7KRPDV�FDVW�WKH�REMHFWV�
RU�SXUFKDVHG�WKHP��+H�FRQÀUPHG�WKDW�KH�SXUFKDVHG�
WKHP�DW����D�SLHFH��7KH�ZRUN�LV�D�UHIHUHQFH�WR�WKH�QHR�
NLWVFK�PRYHPHQW�� ,W� LV� D� IXQQ\�SLHFH��EXW� ODFNV� WKH�
FRPSOH[LW\�RI�RWKHU�ZRUNV�LQ�WKH�H[KLELW��
0\� RQO\� FULWLFLVP� RI� WKH� H[KLELWLRQ� LQYROYHV� LWV�

SUDQNVWHU� PRPHQWV�� :KLOH� WKH� SUDQNVWHU� LQ� PH�
DSSUHFLDWHV� WKH� JHVWXUHV�� ,� TXHVWLRQ� ZKHWKHU� WKHVH�
PRPHQWV�GHWUDFW� IURP�WKH�VKRZ·V�FRKHVLRQ��2Q�WKH�
IDU�ZDOO�RI�WKH�JDOOHU\�����FKDLUV�ZHUH�WXUQHG�WRZDUGV�
WKH� ZDOO�� 7KH� ¶ZRUN·� RQ� WKH� ZDOO� ZDV� WKH� ZRRGHQ�
VKLSSLQJ�SDOOHW��7KH�'XFKDPSLDQ�DFWLRQ�DOORZV�WKH�



YLHZHU�WR�TXHVWLRQ�ZKHWKHU�WKH�SDOOHW�LV�DUW�DQG�RU�
ZKHWKHU�WKH\�VKRXOG�EH�VLWWLQJ�LQ�WKH�FKDLUV�ORRNLQJ�
DW� ¶VDLG�DUW·�� ,�GLG�QRW��KRZHYHU�� VHH� WKH�FRQQHFWLRQ�
EHWZHHQ�WKLV�ZRUN�DQG�WKH�RWKHU�ZRUNV�RQ�GLVSOD\��
$QRWKHU�HOHPHQW�LQ�WKH�H[KLELWLRQ�LV�KRZ�WKH�DUW�

LVWV� H[SDQGHG� WKH� ERXQGDULHV� RI� WKH� JDOOHU\� DUFKL�
WHFWXUH�� %HVLGHV� WXUQLQJ� SHGHVWDOV� DQG� PRYHDEOH�
ZDOOV� RQ� WKHLU� VLGHV�� WKH� DUWLVWV�SXW� FHUDPLF� REMHFWV�
LQ�SODFHV�QRW�W\SLFDOO\�XVHG�LQ�JDOOHULHV��7KH�WRSV�RI�
WKH�ZDOOV�EHFDPH�VKHOYHV� IRU�VPDOO�FHUDPLF�REMHFWV��
'LVFRYHULQJ� WKHVH� VPDOO� JHPV� UHZDUGHG� YLHZHUV�
ZKR� ORRNHG� EH\RQG� H\H� OHYHO�� ,Q� VRPH�ZRUNV�� WKH�
DUWLVWV�H[SDQGHG�WKH�OLQHV�RI�WKH�ZDOOV�RU�SURMHFWLRQV�
E\�FUHDWLQJ�PDVNLQJ�WDSH�OLQHV�RQ�WKH�ÁRRU�RU�SHQFLO�
GUDZLQJV�RQ�WKH�ZDOO�WKDW�ZHUH�UHIHUHQFHV�WR�WKH�NH\�
VWRQLQJ�WKDW�RFFXUV�ZLWK�WKH�SURMHFWLRQ�GLVWRUWLRQ��%\�
XVLQJ�WKH�IRUPDO�OLQHV�RI�WKH�JDOOHU\�VSDFH�WR�FUHDWH�
ZDOO� DQG�ÁRRU�GUDZLQJV�� WKH� DUWLVWV� WUDQVSRVHG� WKH�
IXQFWLRQ�RI�WKH�JDOOHU\�DUFKLWHFWXUH��7KLV�IXUWKHU�LQWH�
JUDWHV� WKH�ZRUN�ZLWK� WKH� VSDFH��5DUHO\�KDYH� ,� VHHQ�
DQ�H[KLELWLRQ�LQFRUSRUDWH�WKH�IRUPDO�JDOOHU\�DUFKLWHF�
WXUH�LQ�VXFK�D�PDQQHU��

,Q� WKLQNLQJ� DERXW� WKH� H[KLELW� WLWOH� ,QFLGHQWDO�
7UDQVIRUPDWLRQV�� ,� ZRQGHU� DERXW� WKH� ZRUG� LQFLGHQ�
WDO��ZKLFK�PHDQV� UHODWHG� DQG�RI� OLWWOH� FRQVHTXHQFH��
:KLOH�WKH�H[KLELWLRQ�ZDV�DQ�H[SORUDWLRQ�RI�WKH�LGHD�
RI� WUDQVIRUPDWLRQ� RQ� PXOWLSOH� OHYHOV� �WUDQVIRUP�
LQJ�WKH�JDOOHU\�DUFKLWHFWXUH�� WUDQVIRUPLQJ�WKH�ZKLWH�
FHUDPLF�REMHFWV�DQG�WUDQVIRUPLQJ�WKH�YLHZHU�H[SHUL�
HQFH��QRQH�RI�WKHVH�LGHDV�VHHPHG�LQFRQVHTXHQWLDO��,Q�
IDFW��WKH�LGHDV�DUH�YLWDO�RU�HVVHQWLDO�WR�WKH�ZRUN��,W�LV�
WKLV�FRPSOH[LW\�DQG�YDULRXV�OD\HUV�RI�WUDQVIRUPDWLRQ�
WKDW�LV�WKH�H[KLELWLRQ·V�VWUHQJWK��

0XOWL�PHGLD� DUWLVW� &ROHWWH� &RSHODQG� OLYHV� 'DOODV�� 7H[DV�� ZKHUH�
VKH�WHDFKHV�DW�ERWK�5LFKODQG�DQG�&ROOLQ�&ROOHJHV��6KH�DOVR�ZULWHV�
IRU�*ODVVWLUH�0DJD]LQH�DQG�D�0H[LFDQ�IRRG�EORJ�IRU�3HJDVXV�1HZV�
�KWWS���ZZZ�SHJDVXVQHZV�FRP�FRQWHQW�SDUWQHU�FROHWWHV�GDO�
ODV�PH[LFDQ�IRRG�UHYLHZV����ZZZ�FROHWWHFRSHODQG�FRP���


