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This is the Greek God Janus,  
one who was said to look to the past and  

to the future at the same time. 

With that in mind, I thought he belonged here.   





6WRLFKLRPHWU\�%$6,&6 
6WRLFKLRPHWU\�LV�D�ELJ�ZRUG�DQG�LW�GRHV�LQFOXGH�VRPH�ELJ��ORQJ��PXOWLVWHS�SUREOHPV��EXW�UHDOO\�LW�LV�MXVW�DQ� 
H[WHQVLRQ�RI�ZKDW�ZH�KDYH�GRQH�EHIRUH���:KHQ�ZH�OHDUQHG�RI�PROHV�DQG�WKH�FRQYHUVLRQV�EHWZHHQ�PDVV�DQG�
PROHV��DQG�PROHV�DQG�YROXPH��RU�PROHV�DQG�SDUWLFOHV��ZH�ZRXOG�FRQYHUW�IURP�XQLW�WR�XQLW���:LWK�VWRLFK� 
�WKH�VKRUWHU�QDPH��ZH�VWDUW�ZLWK�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�SDUWV�RI�D�EDODQFHG�FKHPLFDO�HTXDWLRQ��VD\�WKH�
K\GURJHQ�DQG�WKH�R[\JHQ�LQ�WKH�V\QWKHVLV�RI�ZDWHU���:H�FDQ�VHH�LQ�WKLV�EDODQFHG�FKHPLFDO�HTXDWLRQ�VHYHUDO�
WKLQJV���0DNH�VXUH�\RX�JUDVS�HDFK�RI�WKH�VHQWHQFHV�WKDW�IROORZ�WKLV�HTXDWLRQ� 

�+����2��ĺ��+�2 

7KLV�FDQ�PHDQ 

�� WZR�PROHFXOHV�RI�K\GURJHQ�DQG�RQH�PROHFXOH�RI�R[\JHQ�PDNH�WZR�PROHFXOHV�RI�ZDWHU 

�� 7ZR�PROHV�RI�K\GURJHQ�DQG�RQH�PROH�RI�R[\JHQ�PDNH�WZR�PROHV�RI�ZDWHU 

 

6LQFH�WKH�VHFRQG�VWDWHPHQW�LV�MXVW�DV�WUXH��DQG�ZH¶YH�DOUHDG\�OHDUQHG�RI�PROH�PDWK�FRQYHUVLRQV�� 
XVLQJ�WKLV�UHODWLRQVKLS�DQG�VRPH�FDOFXODWLRQV��\RX�FRXOG�DOVR�VHH�WKDW 

�� ��J�+���WKH�PRODU�PDVV�RI�+��[�������J�2���WKH�PRODU�PDVV�RI�2��� ����J�+�2 

�� ��[������[������PROHFXOHV�+��UHTXLUH������[���
���PROHFXOHV�2��WR�IRUP���[������[���

���PROHFXOHV�+�2 

 

,Q�IDFW�VLQFH�WKH�UDWLR�RI�PROHV�KHUH�LV��+\GURJHQ��2[\JHQ��:DWHU�LV�VHW��DQG�VLQFH�ZH�FDQ�FRYHUW�PROHV�WR�
PDVV��SDUWLFOHV��RU�YROXPHV��ZH�FDQ�GR�DOO�VRUWV�RI�WULFNV��PDWKHPDWLFDOO\��WR�WKLV�HTXDWLRQ� 

 

)RU�LQVWDQFH��WKH�KDUGHVW�VWRLFK�SUREOHP�PLJKW�EH�WKLV� 

,I�\RX�VWDUW�ZLWK������/LWHUV�RI�K\GURJHQ��KRZ�PDQ\�PROHFXOHV�RI�ZDWHU�IRUP"�� 

*R�VORZO\�DQG�IROORZ�KRZ�WKLV�FRXOG�EH�HDVLO\�VROYHG�ZLWK�ZKDW�\RX�DOUHDG\�NQRZ��� 

6WHS�����FRQYHUW�WKH������/LWHUV�RI�K\GURJHQ�LQWR�PROHV�RI�K\GURJHQ 

6WHS�����6LQFH�WKH�UDWLR�RI�PROHV�RI�+\GURJHQ�WR�PROHV�RI�:DWHU��LQ�WKLV�HTXDWLRQ��LV������ZH�FRXOG�XVH�D� 
��������������VLPSOH�UDWLR�WR�GHWHUPLQH�KRZ�PDQ\�PROHV�RI�ZDWHU�ZLOO�IRUP� 

6WHS�����2QFH�\RX�FDOFXODWH�WKH�QXPEHU�RI�PROHV�RI�ZDWHU�WKDW�ZLOO�IRUP��XVLQJ�$YRJDGUR¶V�QXPEHU�RI� 
�������������PROHFXOHV�SHU�PROH��\RX�FDQ�PDNH�WKLV�WKLUG�FRQYHUVLRQ� 

 

7KH�ELJJHVW�VWRLFKLRPHWU\�SUREOHP�LV�WKUHH�VWHSV��ILQG�\RXU�VWDUWLQJ�SRLQW��DQG�XVH�WKH�PDS�RQ�WKH�QH[W�SDJH�WR�
SORW�\RXU�WULS��XVLQJ�WKH�³WROOV´�RU�WKH�FRQYHUVLRQ�IDFWRUV�HDFK�VWHS�RI�WKH�ZD\���'RQ¶W�JHW�HDWHQ�E\�WKH�VKDUN� 



DŽůĞ� 
/ƐůĂŶĚ 

sŽůƵŵĞ 
/ƐůĂŶĚ 

DĂƐƐ 
/ƐůĂŶĚ 

WĂƌƟĐůĞ 
/ƐůĂŶĚ 

ϭ�ŵŽůĞ�с�ϮϮ͘ϰ�>ŝƚĞƌƐ�ŽĨ�'ĂƐ 

DŽůĞ� 
/ƐůĂŶĚ�Ϯ 

sŽůƵŵĞ 
/ƐůĂŶĚ�Ϯ 

DĂƐƐ 
/ƐůĂŶĚ�Ϯ 

WĂƌƟĐůĞ 
/ƐůĂŶĚ�Ϯ 

ϭ�ŵŽůĞ�с�ϮϮ͘ϰ�>ŝƚĞƌƐ�ŽĨ�'ĂƐ 

DŽůĞ�ZĂƟŽ�dƵŶŶĞů 

,Q�PROH�PDWK��ZH�ZRXOG�FRYHUW�RQH�WKLQJ�IURP�PDVV�WR�PROHV�WR�YROXPH�RU�SDUWLFOHV���,Q�VWRLFKLRPHWU\��\RX� 
FDQ�ORRN�DW���GLIIHUHQW�SDUWV�RI�D�FKHPLFDO�HTXDWLRQ�DW�RQFH���,I�WKHUH�DUH���RU�PRUH�SDUWV��WKH\�ZLOO�WDNH�FDUH� 
RI�WKHPVHOYHV�LQ�DQRWKHU�SUREOHP���+HUH�ZH�ZLOO�IRFXV�RQ���WKLQJV�DW�RQFH�QRZ��QRW�PRUH�WKDQ�WKDW��� 

)RU�H[DPSOH���XVLQJ�WKH�ODVW�SUREOHP��ZH¶G�VWDUW�DW�9ROXPH�,VODQG��FRQYHUW�WKH�OLWHU�RI�K\GURJHQ�WR�PROHV�RI�
K\GURJHQ��WKHQ�PDNH�D�UDWLR�EHWZHHQ�WKH�K\GURJHQ�DQG�ZDWHU��PRYLQJ�WKURXJK�WKH�0ROH�5DWLR�7XQQHO��WR 
0ROH�,VODQG�����)URP�WKHUH��ZH¶G�FRYHUW�WR�JHW�WR�3DUWLFOH�,VODQG�����7KH�ELJJHVW�SUREOHP�LQ�VWRLFK�LV��-VWHSV��� 

 

7KH�PDWK�IRU�WKLV�SUREOHP�IROORZV�RQ�WKH�QH[W�SDJH���*R�VORZO\�WKURXJK�LW�� 
EHFDXVH�WKLV�LV�WKH�ZKROH�NH\���)LQGLQJ�\RXU�VWDUWLQJ�SRLQW��DQG�GRLQJ�WKH�VWHSV� 

LQ�RUGHU���8VH�\RXU�IRUPXODV��ZDWFK�\RXU�6)��WKLQN��DQG�UHPHPEHU�WKDW� 
´3DSHU�LV�FKHDS��NQRZOHGJH�LV�YDOXDEOHµ� 



�+����2��ĺ��+�2 

 
,I�\RX�VWDUW�ZLWK������/LWHUV�RI�K\GURJHQ��KRZ�PDQ\�PROHFXOHV�RI�ZDWHU�IRUP"�� 

 
6WHS���� 

 

 

 

 

6WHS���� 

 

 

6WHS��� 

 

 

7KLV�LV�DV�KDUG�DV�LW�FRXOG�JHW����VWHSV�RI�PDWK���(DFK�EDODQFHG�FKHPLFDO�HTXDWLRQ�VHWV�WKH�02/(�5$7,2�IRU�
DOO�WKH�SDUWV��DQG�ZH�MXVW�QHHG�WR�IRFXV�RQ�WZR�RI�WKHP���$OO�RWKHU�SDUWV�DUH�LQ�³RWKHU´�SUREOHPV��EXW�QRW�WKH�RQH�
ZH¶UH�GRLQJ��� 

:LWK�³PROH�PDWK´�ZH�XVH�RQH�SDUW��RU�RQH�WKLQJ��EXW�LQ�³VWRLFK´�ZH�ORRN�DW�WZR�SDUWV�RI�WKH�HTXDWLRQ�DW�RQFH� 

7KH�PRVW�FRPPRQ�SUREOHPV�WR�DYRLG���6)��SXWWLQJ�RWKHU�XQLWV�WKDQ�PROHV�LQWR�WKH�02/(�5$7,2��RU�QRW�IRO�
ORZLQJ�WKH�PDS�DQG�GRLQJ�WKH�PDWK�RXW�RI�VHTXHQFH��ZURQJ����6WHS�E\�VWHS��XVH�WKH�ELJ�PDS���$GG�WKH�VHFRQG�
SDUW�RI�WKH�PDS�DQG�WKH�0ROH�5DWLR�7XQQHO�WR�WKH�ERWWRP�RI�7DEOH�+�LQ�\RXU�UHIHUHQFH�WDEOH�DW�DQ\�WLPH� 

 

6HFRQG�ELJ�SUREOHP���:KHQ�DPPRQLD�IRUPV�WKLV�ZD\���1��*�����+��*����1+��*�� 

,I�\RX�XVH�����/LWHUV�RI�K\GURJHQ��KRZ�PDQ\�JUDPV�RI�QLWURJHQ�JDV�DUH�QHFHVVDU\"��DVVXPH�673���� 

 

6WHS��� 

 

 

6WHS��� 

 
6WHS��������� 

ϯϰ͘ϳ�>�,Ϯ�� 
ϭ 

y ϭ�ŵŽůĞ�,Ϯ�� 
ϮϮ͘ϰ�>�,Ϯ 

с�ϭ͘ϱϱ�ŵŽůĞƐ�,Ϯ 

DZ ,Ϯ�� 
,ϮK 

Ϯ�����ϭ͘ϱϱ�ŵŽůĞƐ�ŽĨ�ŚǇĚƌŽŐĞŶ 
Ϯ��������y�ŵŽůĞƐ�ŽĨ�ǁĂƚĞƌ 

^ŽůǀŝŶŐ�ĨŽƌ�y͗�������y�с�ϭ͘ϱϱ�ŵŽůĞƐ�,ϮK�ĨŽƌŵ 

ϭ͘ϱϱ�ŵŽůĞ�,Ϯ�K� 
ϭ 

y ϲ͘ϬϮ�ǆ�ϭϬϮϯ�ŵŽůĞĐƵůĞƐ��,Ϯ�K� 
ϭ�ŵŽůĞ�,ϮK 

с� ϵ͘ϯϴ�ǆ�ϭϬϮϯ�ŵŽůĞĐƵůĞƐ��,ϮK��ĨŽƌŵ 

DZ�ƐƚĂŶĚƐ�ĨŽƌ�DŽůĞ�ZĂƟŽ 
/Ŷ�ƚŚŝƐ�ĐĂƐĞ͕�ƚŚĞ�ƌĂƟŽ�ďĞƚǁĞĞŶ�ŚǇĚƌŽŐĞŶ�н�ǁĂƚĞƌ͕�
ƚŚĞ�Ϯ�ƉĂƌƚƐ�ŽĨ�ƚŚŝƐ�ĞƋƵĂƟŽŶ�ǁĞ�ĂƌĞ�ĚĞĂůŝŶŐ�ǁŝƚŚ͘�� 
dŚĞ�ŽǆǇŐĞŶ�ŝƐ�ŶŽƚ�ƉĂƌƚ�ŽĨ�ƚŚŝƐ�ƉƌŽďůĞŵ�Ăƚ�Ăůů͘�� 

ϲϯϮ�>�,Ϯ�� 
ϭ 

y ϭ�ŵŽůĞ�,Ϯ�� 
ϮϮ͘ϰ�>�,Ϯ 

с�Ϯϴ͘Ϯ�ŵŽůĞƐ�,Ϯ 

DZ ,Ϯ�� 
EϮ 

ϯ�����Ϯϴ͘Ϯ�ŵŽůĞƐ�ŽĨ�ŚǇĚƌŽŐĞŶ 
Ϯ��������y�ŵŽůĞƐ�ŽĨ�ŶŝƚƌŽŐĞŶ 

^ŽůǀŝŶŐ�ĨŽƌ�y͗�������y�с�ϭϴ͘ϴ�ŵŽůĞƐ�EϮ�ĂƌĞ�ŶĞĐĞƐƐĂƌǇ 

ϭϴ͘ϴ�ŵŽůĞ�EϮ�� 
ϭ 

y Ϯϴ�ŐƌĂŵƐ�EϮ� 
ϭ�ŵŽůĞ�EϮ 

с� ϱϮϲ�ŵŽůĞƐ�EϮ��ĂƌĞ�ŶĞĐĞƐƐĂƌǇ 



7KLUG�SUREOHP��WKH�FRPEXVWLRQ�RI�HWKDQH�JDV� 

�����������������������������&�+��*�����2��*�����ĺ������&2��*�����+�2�*�� 

+RZ�PDQ\�JUDPV�RI�R[\JHQ�DUH�XVHG�XS�ZKHQ�����OLWHUV�RI�HWKDQH�FRPEXVWV�FRPSOHWHO\" 

*RLQJ�VWHS�E\�VWHS��VORZO\��IROORZ�DORQJ���<RX�VKRXOG�GR�WKLV�SUREOHP�RQ�ORRVH�OHDI�SDSHU�QRZ�� 

� 
/RRN�DW�PDS�ILUVW���6WDUW�DW�����/�HWKDQH��9ROXPH�,VODQG������0RYH�WR�0ROH�,VODQG���� 
WKHQ�WR�0ROH�,VODQG����DQG�ILQDOO\�WR�0DVV�,VODQG�����:DWFK�6)��� 

6WHS�� 

&RQYHUW�PDVV� 
RI�HWKDQH�WR�PROHV�

RI�HWKDQH 

 

6WHS�� 

0ROH�5DWLR�RI� 
PROHV�RI�HWKDQH� 

WR�PROHV� 
RI�R[\JHQ� 

� 

6WHS�� 

&RQYHUW�PROHV� 
RI�R[\JHQ�LQWR�
JUDPV�RI�R[\JHQ� 

 

6ROYH�IRU�; 

�;� ����� 

;� ������PROHV�RI�2� 

6WRLFKLRPHWU\�LV�HDV\���7KH�EDVLF�SDUWV�\RX�DOUHDG\�NQRZ���,W·V�RQO\�DQ�H[WUD�VWHS���6RPHWLPHV�
WKH�SUREOHPV�DUH�VKRUWHU�����VWHSV��RU�HYHQ�RQH�VWHS�PROH�WR�PROH�UDWLR�FRQYHUVLRQV��� 

([DPSOHV� 

([����:KHQ�����OLWHUV�RI�HWKDQH�FRPEXVW�KRZ�PDQ\�PROHV�RI�R[\JHQ�DUH�UHTXLUHG"����VWHSV��� 

([����:KHQ�������PROHV�RI�HWKDQH�FRPEXVW��KRZ�PDQ\�JUDPV�RI�R[\JHQ�DUH�UHTXLUHG"����VWHSV��� 

([����:KHQ�������PROHV�RI�HWKDQH�FRPEXVW��KRZ�PDQ\�PROHV�RI�R[\JHQ�DUH�UHTXLUHG"����VWHS��� 

05����� 
HWKDQH������ 
R[\JHQ�������� 

� 
� 

  
���� 
; 

����/LWHUV�HWKDQH�� 
� 

; 
��PROH�HWKDQH 
�����/LWHUV 

  �����PROHV����6)���������������������������� 

�����PROHV�2��� 
� 

; 
���J�2��� 
��PROH�2��� 

  �����JUDPV�2������6)��������������������� 



6WRLFKLRPHWU\��VWRLFK��QRWHV 
����:KDW�LV�6WRLFKLRPHWU\"��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB� 
 
 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
 
 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

 

7R�PDNH�EURZQLHV��WKH�UHFLSH�FDOOV�IRU�\RX�WR�PL[�WRJHWKHU�����ER[�RI�PL[����HJJV����FXS�ZDWHU��DQG�ò�FXS�RLO� 

�����7KH�³UHFLSH´�UDWLR�LV���ER[�PL[�����HJJV�����FXS�RI�ZDWHU���ò�FXS�RI�RLO 

 

����$�GRXEOH�UHFLSH�ZRXOG�EH���BBBBB�ER[�PL[����BBBBB�HJJV����BBBBB�FXS�RI�ZDWHU����BBBBBB�FXS�RI�RLO 

7KDW�ZDV�HDV\���+RZ�PDQ\�FXSV�RI�RLO�DUH�UHTXLUHG�WR�PDNH������EDWFKHV�RI�EURZQLHV"��1RW�DQ�LPSRVVLEOH�WDVN�
WR�ILJXUH�RXW��EXW�\RX¶G�QHHG�WR�GR�VRPH�FDOFXODWLRQV���7KDW¶V�ZKDW�VWRLFK�LV�DERXW��H[FHSW�ZH�XVH�EDODQFHG�
HTXDWLRQV�LQVWHDG�RI�UHFLSHV��� 

 

��������$O��6�����2��*��ĺ��$O�2��6��������������:KDW�LV�WKH�PROH�UDWLR�IRU�WKLV�HTXDWLRQ"�BBBBBBBBBBBBBBBB 

 

�������,I�\RX�XVHG�XS���PROHV�RI�$O��KRZ�PXFK�2��ZRXOG�\RX�QHHG�WR�FRPSOHWH�WKH�UHDFWLRQ"�BBBBBBBB 
 

������,I�\RX�XVHG�XS�RQO\�RQH�PROH�RI�$O��KRZ�PDQ\�PROHV�RI���$O�2��6����ZRXOG�IRUP"��BBBBBBBBBB 

 

%HIRUH�ZH�GR�WKDW��WDNH�RXW�WDEOH�+�DQG�ZH�ZLOO�GUDZ�LQ�WKH�6WRLFK�0ROH�0DS�QRZ���7KDW�ZLOO�EH�RXU�JXLGH�
WKURXJK�DOO�RI�VWRLFKLRPHWU\��QRZ�DQG�HYHQ�LQ�FROOHJH��$OO�SUREOHPV�DUH�RQ�WKLV�PDS����� 

—————————— 

����,I�\RX�UHDFW�������JUDPV�RI�$O��KRZ�PDQ\�OLWHUV�RI�2��ZRXOG�EH�QHFHVVDU\�WR�FRPSOHWH�WKH�UHDFWLRQ"�� 

6WDUW�DW�PDVV�LVODQG�,�-�DQG�FRQYHUW�JUDPV�$O�LQWR�PROHV�RI�$O��WKLV�LV�PROH�PDWK�IURP�HDUOLHU�LQ�WKH�\HDU� 

 
 

6HFRQG�VWHS�LV�FDOOHG�JRLQJ�WKURXJK�WKH�02/(�5$7,2�7811(/��� 

 
 
 
 

7KH�ODVW�VWHS�LV�FRQYHUWLQJ�WKH�PROHV�RI�R[\JHQ�LQWR�OLWHUV�RI�R[\JHQ��PRUH�ROG�PROH�PDWK�ZRUN�KHUH� 

 



����7KHUH�DUH���³OHYHOV´�RI�TXHVWLRQV�LQ�VWRLFK���1RW�KDUGHU��MXVW�ORQJHU�RU�VKRUWHU��� 

7KH�ORQJHVW�DUH�FDOOHG���VWHS�VWRLFK�SUREOHPV���([DPSOHV�LQFOXGH 

 

 

7KH�PHGLXP�ORQJ�RQHV�DUH�FDOOHG���VWHS�VWRLFK�SUREOHPV���([DPSOHV�LQFOXGH 

 

 

7KH�VKRUWHVW�SUREOHPV�DUH�FDOOHG�RQH-VWHS—RU�PROHV�WR�PROHV�SUREOHPV���7KH�RQO\�H[DPSOH�LV 

 

 

————————————————————— 
 

1HZ�5HDFWLRQ�QRZ«�� 
 
�����3URSDQH��&�+���JDV�EXUQV�ZLWK�R[\JHQ�DQG�IRUPV�FDUERQ�GLR[LGH�DQG�ZDWHU�JDVHV��� 
������,I������JUDPV�RI�&�+��*���LV�XVHG�XS��KRZ�PDQ\�OLWHUV�RI�&2��IRUP"���� 
���������VWHSV���6WDUW�ZLWK�D�EDODQFHG�HTXDWLRQ���� 

 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 



�� ,I�\RX�XVH�XS������PROHV�+&O���KRZ�PDQ\�IRUPXOD�XQLWV�RI�DOXPLQXP�FKORULGH�IRUP"�� 
8VH�WKLV�UHDFWLRQ������$O�6�����+&O�$4���ĺ���$O&O��$4�����+��*� 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

��� �,I�������JUDPV�RI�FDQGOH�ZD[��&��+����FRPEXVWV���$VVXPH�673��KRZ�PDQ\�OLWHUV�RI�&2��JDV�IRUP"��������
:ULWH�WKH�EDODQFHG�HTXDWLRQ�ILUVW��� 
 
� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



�����8VLQJ�WKH�VDPH�FRPEXVWLRQ�UHDFWLRQ��LI�\RX�FRQVXPH������PROHV�RI�2���KRZ�PDQ\�PROHV�RI�+�2�IRUP"������� 
�������&��+���������2��*���ĺ����&2��*��������+�2�*��� 

 

 
 
 
 

 

 
 
 

 

�����<RX�KDYH������[������DWRPV�RI�=Q�WKDW�\RX�SXW�LQWR�+�32��$4���WR�PDNH�WKHP�IL]]�DZD\��� 
�������+RZ�PDQ\�JUDPV�RI�K\GURJHQ�JDV�IRUP"��:ULWH�WKH�EDODQFHG�HTXDWLRQ�ILUVW��� 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
�����+RZ�PDQ\�OLWHUV�RI��1��*��DUH�UHTXLUHG�WR�FRPELQH�ZLWK�����OLWHUV�RI�K\GURJHQ�ZKHQ�1+��*���IRUPV"�� 
�������:ULWH�WKH�EDODQFHG�HTXDWLRQ�ILUVW��� 



��� �,I�H[DFWO\������PROHV�RI�HWKDQH�JDV�FRPEXVWV�OLNH�WKLV��KRZ�PDQ\�PROHV�RI�R[\JHQ�DUH�XVHG"� 
������&�+��*�����2��*����ĺ���&2��*�����+�2�/� 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

�����,I�H[DFWO\�������/�RI�12�*��IRUP�OLNH�WKLV��KRZ�PDQ\�OLWHUV�RI�2��DUH�XVHG" 
������������1+��*�����2��*���ĺ��12�*�����+�2�/� 

 

������ 



��� 'XULQJ�WKLV�FRPEXVWLRQ������J�RI�R[\JHQ�DUH�XVHG�XS���+RZ�PDQ\�J�RI�+�2�DUH�SURGXFHG" 
��������&�+���/������2��*����ĺ���&2��*�����+�2�*� 

 
���� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

���������J�RI�1��UHDFW�ZLWK�R[\JHQ�WR�IRUP�GLQLWURJHQ�SHQWR[LGH���+RZ�PDQ\�PROHFXOHV�RI�2��DUH�UHTXLUHG 
��������LQ�WKLV�UHDFWLRQ"��������1��*�����2��*����ĺ���1�2��*� 



��� ,Q�DQ�RGG�FKHPLFDO�UHDFWLRQ�VKRZQ�EHORZ��LI�������PROHV�RI�+��UHDFWV�� 
KRZ�PDQ\�JUDPV�RI�1+��DUH�SURGXFHG"������������12��*�����+��*���ĺ���1+��*�����+�2�/� 

  

 

 

 

 

 

 

 

 

 
 
 

 

 

 

7KLV�LV�KDUGHVW�VWRLFK�SUREOHP�,�FRXOG�HYHU�LPDJLQH��DQG�WKH�ODVW�RQH�\RX�KDYH�WR�GR� 

�����:KHQ������[������DWRPV�RI�SKRVSKRURXV�UHDFW�ZLWK�VXIILFLHQW�FKORULQH�WR�PDNH�SKRVSKRURXV�SHQWDFKORULGH��
KRZ�PDQ\�PROHFXOHV�RI�FKORULQH�JDV�DUH�QHFHVVDU\"�� 





QDPH��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

5HDG�6WRLFK�%$6,&6���7KHVH�DUH�VLPSOH���VWHS�FRQYHUVLRQ�PDWK�SUREOHPV��� 
7KH\�DUH�VRPHWLPHV�FDOOHG�0ROHV�7R�0ROHV�SUREOHPV���7KH\�UHTXLUH�MXVW�D� 
EDODQFHG�HTXDWLRQ�DQG�QR�FRQYHUVLRQV�WR�VROYH���� 

 
&DUERQ�GLVXOILGH�LV�DQ�LPSRUWDQW�LQGXVWULDO�VROYHQW����,W�LV�SUHSDUHG�E\�WKH�UHDFWLRQ�RI� 
VROLG�FDUERQ�	�VXOIXU�GLR[LGH�JDV�IRUPLQJ�VROLG�FDUERQ�GLVXOILGH�	�FDUERQ�PRQR[LGH�JDV��� 

^dK/�,�
,tηϭ 

 

%DODQFH�WKLV�HTXDWLRQ�ZLWK�SKDVH�V\PEROV 

 

 

+RZ�PDQ\�PROHV�RI�FDUERQ�GLVXOILGH�IRUP�ZKHQ�����PROHV�RI�FDUERQ�UHDFW" 

+RZ�PDQ\�PROHV�RI�FDUERQ�DUH�QHHGHG�WR�UHDFW�DUH�QHHGHG�WR�UHDFW�ZLWK������PROHV�RI�62�" 

+RZ�PDQ\�PROHV�RI�FDUERQ�PRQR[LGH�IRUP�DW�WKH�VDPH�WLPH�������PROHV�FDUERQ�GLVXOILGH�IRUP" 

+RZ�PDQ\�PROHV�RI�VXOIXU�GLR[LGH�DUH�QHHGHG�WR�PDNH�����PROHV�RI�FDUERQ�GLVXOILGH" 
 





QDPH��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
 
7KHVH�DUH���67(3�SUREOHPV��QRW�MXVW�PROHV�WR�PROHV��EXW�DQ�DGGLWLRQDO�VWHS� 
HLWKHU�EHIRUH��RU�DIWHU�WKH�PROH�UDWLR�PDWK���<RX�PXVW�VKRZ�$//�PDWK�DQG�UDWLR��� 
:DWFK�\RXU�6) 

$PPRQLD�LV�IRUPHG�E\�FRPELQLQJ�+��JDV�	�1��JDV� DV�VKRZQ�LQ�WKH�EDODQFHG�HTXDWLRQ� 

���������������������������1��*�����+��*� �ĺ���1+��*� 

672,&+�
+:�� 

+RZ�PDQ\�JUDPV�RI�DPPRQLD�IRUP�ZKHQ�����PROHV�RI�1��*��UHDFW" 

+RZ�PDQ\�OLWHUV�RI�QLWURJHQ�DUH�QHHGHG�WR�UHDFW�ZLWK�����PROHV�RI�+�" 

+RZ�PDQ\�PROHV�RI�1+��IRUP�DW�WKH�VDPH�WLPH������[���
���PROHFXOHV��RI�+��JDV�UHDFWV" 





QDPH��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
 
=LQF�UHDFWV�ZLWK�+&O�$4��UHOHDVLQJ�K\GURJHQ�JDV�ZKLOH�IRUPLQJ�D�QHZ�VROXWLRQ��� 672,&+�

+:�� 

%DODQFH�WKLV�HTXDWLRQ�ZLWK�SKDVH�V\PEROV 

 

 

<RX�VWDUW�ZLWK�����J�RI�=Q���VXIILFLHQW�DFLG�WR�FRPSOHWHO\�UHDFW�DOO�RI�WKH�]LQF��� 
+RZ�PDQ\�IRUPXOD�XQLWV�RI�]LQF�FKORULGH�IRUP" 

,I������[������DWRPV�RI�]LQF�FRPSOHWHO\�UHDFW��KRZ�PDQ\�OLWHUV�RI�+��JDV�IRUP" 





6WRLFK�3UDFWLFH�48,=��ZLWK�DQVZHUV����� 

3XW�\RXU�DQVZHUV�EHORZ���$OO�ZRUN�PXVW�EH�VKRZQ�RQ�ZKLWH�SDSHU���%H�QHDW� 
 

����%DODQFH�WKLV�HTXDWLRQ���������BBBB�$O�6����BBB�&X62��$4������ĺ�����BBB$O��62����$4������BBB�&X�6� 

 

�� :KDW�LV�WKH�PROH�UDWLR�IRU�WKLV�HTXDWLRQ"��BBBBBBBBBBBBBBBBBBBBBBBBBBB 
 
 
�:KDW�W\SH�RI�UHDFWLRQ�GRHV�WKLV�UHSUHVHQW"��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
 
 

����,I�\RX�ZHUH�WR�XVH�XS������PROHV�RI�$O��KRZ�PDQ\�PROHV�RI�&X�ZRXOG�IRUP"�BBBBBBBBBBBBBBBBBBBBBB 
 
 
 

����,I�\RX�XVH�XS�����JUDPV�RI�$O��KRZ�PDQ\�JUDPV�RI�&X�ZRXOG�IRUP"��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
 
 
 
 
 
����%DODQFH�WKLV�HTXDWLRQ������������BBBB�5E�6������BBBB�0J62��$4�������ĺ������BBBB�0J�6������BBBB�5E�62��$4� 

 

 

����:KDW�LV�WKH�PROH�UDWLR�IRU�WKLV�HTXDWLRQ"��BBBBBBBBBBBBBBBBBBBBBBBBBBB 
 
 
������:KDW�W\SH�RI�UHDFWLRQ�GRHV�WKLV�UHSUHVHQW"��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
 
 
 

����:KHQ������JUDPV�RI�5E�DUH�XVHG�LQ�D�FRPSOHWH�UHDFWLRQ��KRZ�PDQ\�PROHV�RI�5E�62��IRUP"��BBBBBBBBBBBB 
 
 
 

����,I�\RX�XVH�XS������[������DWRPV�RI�5E��KRZ�PDQ\�DWRPV�RI�0J�IRUP"��BBBBBBBBBBBBBBBBBBBBBBBBBB 





%DNLQJ�6RGD�-�6WRLFKLRPHWU\�/DE�����������������������QDPH��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB����������PLQ� 

:KHQ�\RX�KHDW�XS�EDNLQJ�VRGD��JDV�LV�JLYHQ�RII��EXW�WKH�DFWXDO�FKHPLFDO�UHDFWLRQ�LV�YDJXH�DW�WKH�PRPHQW��� 
'XULQJ�WKLV�ODE��ZH�ZLOO�GHFRPSRVH�EDNLQJ�VRGD��DOVR�NQRZQ�DV�VRGLXP�K\GURJHQ�FDUERQDWH��EXW�KHDWLQJ�LW�XS�
LQ�DQ�HYDSRUDWLQJ�GLVK�ZLWK�D�%XQVHQ�EXUQHU���:KHQ�ZH¶UH�GRQH��
ZH�FDQ�PHDVXUH�WKH�PDVV�RI�WKH�OHIW�RYHU�VROLG�VDOW��DQG�ZH�ZLOO�
GHWHUPLQH�ZKLFK�RI�WKUHH�SRVVLEOH�FKHPLFDO�UHDFWLRQV�DFWXDOO\� 
KDSSHQHG��� 

:H¶OO�XVH�VWRLFKLRPHWU\���WLPHV��RQ�WKH���SRVVLEOH�UHDFWLRQV�� 
DQG�NQRZ�ZKLFK�UHDFWLRQ�KDSSHQHG�LQ�WKH�ODE���� 

%DNLQJ�VRGD�LV�DOVR�FDOOHG�E\�LWV�ROG�IDVKLRQHG�QDPH��VRGLXP� 
ELFDUERQDWH��EXW�ZH�ZLOO�QRW�FDOO�LW�WKDW�LQ�RXU�FODVV���7KDW�QDPLQJ�
SURWRFRO�KDV�EHHQ�DEDQGRQHG�E\�UHDO�FKHPLVWV��EXW�QRW�E\�IRRG�
FKHPLVWV� 

3URFHGXUH���3XW�RQ�\RXU�JRJJOHV�ILUVW���7KHQ��VHW�XS�D�ULQJ�VWDQG��
JHW�%XQVHQ�EXUQHU�DW�WKH�UHDG\���*HW�D�FOHDQ�DQG�GU\�HYDSRUDWLQJ�
GLVK���0DVV�WKH�HPSW\�GLVK����0HDVXUH�RXW�H[DFWO\������JUDPV�RI�
WKH�VRGLXP�K\GURJHQ�FDUERQDWH�DQG�PDNH�VXUH�LW¶V�$//�,16,'(�
WKH�GLVK�-�QRW�RQ�WKH�VFDOH� 

+HDW�WKH�GLVK�IRU�DW�OHDVW����PLQXWHV�XQGHU�PRGHUDWH�KHDW���<RXU�
WHDFKHU�VKRXOG�FKHFN�WKH�LQWHQVLW\���:H�GRQ¶W�QHHG�WR�EXUQ�WKH�
KHFN�RXW�RI�LW���7KHQ�ZH�ZLOO�FRRO�WKH�GLVK��DQG�PDVV�LW���$IWHU��ZH�
ZLOO�KHDW�DJDLQ�IRU���PLQXWHV��FRRO�LW�GRZQ��DQG�PDVV�LW�DJDLQ�IRU�D�
ILQDO�WLPH� 
 

&OHDQ�XS��ZDUP�ZDWHU��VRDS��SXW�WKH�GLVK�QH[W�WR�VLQN�836,'(�GRZQ�WR�GU\���3XW�HTXLSPHQW�DZD\��� 
7KH�³FRRNHG´�EDNLQJ�VRGD�FDQ�JR�LQWR�WKH�VLQN�RU�LQWR�WKH�WUDVK��LW¶V�QRW�KDUPIXO��� 

 

7KH�UHDVRQ�WKDW�WKLV�LV�VXFK�D�FRRO�ODE�LV�WKDW�\RX�SUREDEO\�GRQ¶W�NQRZ�ZKDW�UHDOO\�KDSSHQHG�LQ�
WKDW�GLVK���+HUH�DUH���SRVVLEOH�HTXDWLRQV��WKH\�DOO�ORRN�SRVVLEOH�EXW�RQO\�RQH�RI�WKHP�KDSSHQV� 
 
 

$� �%DNLQJ�VRGD�GHFRPSRVHV�LQWR�VRGLXP�K\GUR[LGH�VROLG���FDUERQ�GLR[LGH�JDV� 
 

%� �%DNLQJ�VRGD�GHFRPSRVHV�LQWR�VRGLXP�R[LGH�VROLG���FDUERQ�GLR[LGH�DQG�ZDWHU�JDV 
 

&����%DNLQJ�VRGD�GHFRPSRVHV�LQWR�VRGLXP�FDUERQDWH�VROLG���FDUERQ�GLR[LGH�DQG�ZDWHU�JDV 



'DWD 0HDVXUH�RQ�WKH�VFDOH 0DVV�LQ�JUDPV 

$ (PSW\�HYDSRUDWLQJ�GLVK  

% 6RGLXP�K\GURJHQ�FDUERQDWH�DORQH���%�-�$� �����JUDPV 

& 'LVK���6RGLXP�K\GURJHQ�FDUERQDWH  

' $IWHU�KHDWLQJ�IRU����PLQXWHV��GLVK���VROLG  

( 0DVV�RI�OHIW�RYHU�VROLG�RQO\��'�-�$�  



/DE�4XHVWLRQV��WR�EH�GRQH�RQ�ORRVH�OHDI�SDSHU��LQ�RUGHU��QHDWO\��ZLWK�SOHQW\�RI�VSDFH�
WR�ZULWH�\RX�EDFN�VRPH�IXQ�QRWHV�DQG�KLQWV�RQ�KRZ�WR�WKLQN�PRUH��� 

�� :ULWH�WKH�EDODQFHG�FKHPLFDO�HTXDWLRQ�IRU�SRVVLEOH�UHDFWLRQ�$� 

�� ,I�\RX�XVHG������J�RI�VRGLXP�K\GURJHQ�FDUERQDWH��KRZ�PDQ\�JUDPV�RI�VRGLXP�K\GUR[LGH�VKRXOG�IRUP" 
 

�� :ULWH�WKH�EDODQFHG�FKHPLFDO�HTXDWLRQ�IRU�SRVVLEOH�UHDFWLRQ�%� 

����,I�\RX�XVHG������J�RI�VRGLXP�K\GURJHQ�FDUERQDWH��KRZ�PDQ\�JUDPV�RI�VRGLXP�R[LGH�VKRXOG�IRUP" 
 

�� :ULWH�WKH�EDODQFHG�FKHPLFDO�HTXDWLRQ�IRU�SRVVLEOH�UHDFWLRQ�&� 

�� ,I�\RX�XVHG������J�RI�VRGLXP�K\GURJHQ�FDUERQDWH��KRZ�PDQ\�JUDPV�RI�VRGLXP�FDUERQDWH�VKRXOG�IRUP" 
 

����+RZ�PDQ\�JUDPV�RI�VROLG�IRUPHG�LQ�\RXU�ODE�H[SHULPHQW"��:KLFK�RI�WKHVH���UHDFWLRQV�GR�\RX�WKLQN� 
�����KDSSHQHG"����7U\�WR�VXSSRUW�\RXU�FKRLFH�ZLWK�D�IHZ�ZHOO�ZRUGHG�VHQWHQFHV�VR�,�FDQ�VHH�LI�\RX�JXHVVHG� 
�����RU�LI�\RX�XQGHUVWDQG� 

�� &DOFXODWH�\RXU�SHUFHQW�HUURU��RI�JUDPV�RI�VROLG�SURGXFW�IRUPLQJ���� 
5HPHPEHU�����(UURU�DOZD\V�JHWV�D�VLJQ�DQG�SURSHU�6)�� 

����7KH�PDVV�RI�WKH�VROLG�SURGXFW�LV�QRWLFHDEO\�OHVV�WKDQ�WKH�PDVV�RI�WKH�VROLG�UHDFWDQW�LQ�WKLV�UHDFWLRQ��� 
�����([SODLQ�KRZ�WKH�PDVV�LV�VR�PXFK�OHVV�WKDQ�WKH�VWDUWLQJ�PDVV���,V�HYHQ�SRVVLEOH�RU�GLG�WKLV�UHDFWLRQ�MXVW� 
�����EUHDN�WKH�/DZ�RI�&RQVHUYDWLRQ�RI�0DWWHU" 

�����:K\�LV�EDNLQJ�VRGD�D�FRPPRQ�LQJUHGLHQW�LQ�FDNH�UHFLSHV"���IRU�ER[�FDNH�PL[HV��LW¶V�DOUHDG\�LQFOXGHG�LQWR 
�������WKH�FDNH�PL[� 

 

 

 

3RLQWV�IRU�WKLV�ODE� 
&RYHU�3DJH��ZLWK�WLWOH��QLFH�RSWLRQDO�GLDJUDP�SLFWXUH��DQG�PDQGDWRU\�GHVFULSWLYH�VHQWHQFH�� ���SRLQWV 
 
7HQ�TXHVWLRQV�DERYH�[����SRLQWV�HDFK� ����SRLQWV�� 
 

,Q�\RXU�&RQFOXVLRQ���IRU�WKH�ILQDO���SRLQWV��\RX�PXVW�LQFOXGH�WKH�IROORZLQJ�SDUWV� 

�� ([SODLQ�ZKDW�VWRLFKLRPHWU\�LV��DQG�ZKDW�LV�LW�XVHG�IRU���+RZ�GLG�\RX�XVH�VWRLFKLRPHWU\�LQ�WKLV�ODE" 

�� 1DPH�WKH���NLQGV�RI�FKHPLFDO�UHDFWLRQV�\RX�NQRZ�DOUHDG\� 

�� ([SODLQ�ZKDW�WKH�OHWWHUV�RI�723,&-%�VWDQG�IRU� 

�� :ULWH�RXW�WKH��HQWLUH��/DZ�RI�&RQVHUYDWLRQ�RI�0DWWHU����LQ�IXOO�VHQWHQFHV���FKHFN�$UEXLVR�FRP�JORVVDU\� 

�� :ULWH�RXW�WKH�/DZ�RI�&RQVHUYDWLRQ�RI�(QHUJ\���LQ�IXOO�VHQWHQFHV���FKHFN�$UEXLVR�FRP�JORVVDU\� 

�� 1DPH���NLQGV�RI�SKDVH�FKDQJHV��SK\VLFDO�FKDQJHV��QRW�FKHPLFDO�FKDQJHV��SURSHUO\�SDLUHG�XS� 





)H���&X62��/DE    ����������������������������1DPH��BBBBBBBBBBBBBBBBBBBBBBBBBBBBB   �������� 

2EMHFWLYH� �7R�SURGXFH�DQ�H[DFW�DPRXQW�RI�FRSSHU�IURP�WKH�VLQJOH�UHSODFHPHQW�UHDFWLRQ�RI LURQ�PHWDO�DQG�DTXH�
RXV�FRSSHU�,,�VXOIDWH� �:H�ZLOO�WKHQ�WR�HYDOXDWH�RXU�UHVXOWV�DQG�FKHFN�RXU���(UURU�E\�FRPSDULQJ�RXU�PHDVXUHG�
UHVXOWV�ZLWK�RXU�SUHGLFWHG�FDOFXODWHG�UHVXOWV� 

%HIRUH�VWDUWLQJ�WKLV�ODE�H[SHULPHQW��\RX�PXVW�ILUVW�GHWHUPLQH�KRZ�PXFK�LURQ�ZLOO�EH�UHTXLUHG�WR�SURGXFH�\RXU�
H[DFW�DPRXQW�RI�JUDPV�RI�FRSSHU�IURP�WKLV�VLQJOH�UHSODFHPHQW�UHDFWLRQ�  ������—������J� 

(DFK�VWXGHQW�WHDP�ZLOO�FKRRVH�DQ�DPRXQW�RI�FRSSHU�WR�SURGXFH��WKH�WHDP�ZLWK�WKH�ORZHVW���(UURU�ZLOO�³ZLQ´�
WKH�SUL]H���&KRRVH�E\�LQLWLDOLQJ�RQ�WKH�ZKLWH�ERDUG�QH[W�WR�D�QXPEHU�WKDW�\RX�OLNH��� 

 

 

 

 

 

 

 

 
 
,�DP�DWWHPSWLQJ�WR�IRUP�BBBBBBBBBBB�JUDPV�RI�FRSSHU�IURP�WKLV�UHDFWLRQ� 

8VH�6WRLFKLRPHWU\����VWHSV��WR�GHWHUPLQH�KRZ�PDQ\�JUDPV�RI�LURQ�DUH�QHHGHG�WR�SUHFLSLWDWH�RXW�\RXU�QXPEHU�RI�
JUDPV�RI�FRSSHU���*HW�WKH�WHDFKHU¶V�FKHFN�EHIRUH�\RX�JR�WR�WKH�ODE�WR�GR�WKLV�H[SHULPHQW� 

 

 

 

 

 

 

 

 

 

 

+RZ�PDQ\�JUDPV�RI�,URQ�WR�VWDUW�ZLWK��BBBBBBBBBBBBBBBBBBBBB 

tŽƌĚ�ĞƋƵĂƟŽŶ�Θ�ƚŚĞ�ďĂůĂŶĐĞĚ�ĐŚĞŵŝĐĂů�ĞƋƵĂƟŽŶ�ĨŽƌ�ŝƌŽŶ�н�ĐŽƉƉĞƌ�//�ƐƵůĨĂƚĞ�ƐŽůƵƟŽŶ� 
ŝŶ�Ă�ƐŝŶŐůĞ�ƌĞƉůĂĐĞŵĞŶƚ�ƌĞĂĐƟŽŶ 

tŽƌĚ 

�ĂůĂŶĐĞĚ� 



3URFHGXUH���)LUVW���LQ�LQN��SXW�\RXU�QDPH�DQG�\RXU�SDUWQHU¶V�QDPH�RQ�WKH�LQVLGH�RI�WKH�ILOWHU��� 
��������������������0DVV�ILOWHU�DQG�UHFRUG�WKLV�PDVV�EHIRUH�LW�JHWV�ZHW��� 

2EWDLQ�D�YHU\�FOHDQ�DQG�GU\�EHDNHU��DERXW�����P/����3ODFH�LW�RQ�WKH�VFDOH�DQG�]HUR�LW�RXW���3XW�LQ�\RXU�LURQ���
5HPRYH�EHDNHU�IURP�VFDOH��SRXU�LQ�DERXW����P/�RI�FRSSHU��,,��VXOIDWH�VROXWLRQ���6ZLUO�FDUHIXOO\��� 
1RWH�WKH�LQVWDQW�SURGXFWLRQ�RI�FRSSHU�ZKLFK�\RX�FDQ�VHH����FRSSHU�VROXWLRQ�a�����0� 

6HW�XS�\RXU�ILOWHU�LQ�D�IXQQHO�ZLWK�D�ULQJ�VWDQG�DQG�EH�VXUH�WR�KDYH�D�EHDNHU�WR�³FDWFK´�HYHU\WKLQJ�SRXULQJ�
WKURXJK�LW���3RXU�DOO�EHDNHU�FRQWHQWV�LQWR�WKH�ILOWHU��GR�QRW�JR�RYHU�WKH�WRS�RI�WKH�ILOWHU�SDSHU����� 

1RW�DOO�RI�WKH�FRSSHU�ZDQWV�WR�H[LW�WKH�EHDNHU��\RX�ZLOO�KDYH�WR�VSULW]�GHLRQL]HG�ZDWHU�ZLWK�DQ�H\HGURSSHU�LQWR�
WKH�EHDNHU�WR�IOXVK�LW�DOO�RXW���'R�QRW�WRXFK�\RXU�H\HGURSSHU�WR�WKH�EHDNHU�LWVHOI���6SULW]�DOO�WKH�FRSSHU�LQWR�WKH�
ERWWRP�RI�WKH�ILOWHU���'UDLQ�FRPSOHWHO\���3XW�\RXU�ILOWHU�RXW�RYHUQLJKW�WR�GU\��� 

:DVK�DOO�JODVVZDUH��SXW�XSVLGH�GRZQ�WR�GU\���,Q��-��GD\V�\RX�QHHG�WR�PDVV�ILOWHU�ZLWK�FRSSHU��WKHQ�VXEWUDFW�WKH�
RULJLQDO�PDVV�RI�WKH�LQNHG�ILOWHU�SDSHU�VR�\RX�FDQ�JHW�WKH�PDVV�RI�MXVW�WKH�FRSSHU��� 

 

 

 

 

 

 

 

�'$7$�7$%/(� 

�WRGD\���PDVV�RI�ILOWHU�SDSHU�ZLWK�QDPHV   

�LQ���GD\V���PDVV�RI�GU\�ILOWHU�SDSHU���FRSSHU�   

PDVV�RI�-867�WKH�FRSSHU���09�   

PDVV�RI�FRSSHU�\RX�DWWHPSWHG�WR�SURGXFH���$9�  

0DVV�LQ�JUDPV 



&Ğ�н��Ƶ^Kϰ� 
>Ăď�ZĞƉŽƌƚ 

ŝŶĐůƵĚĞƐ ƉŽŝŶƚƐ 

�ŽǀĞƌ 
dŝƚůĞ�ǁŝƚŚ�ƐŚŽƌƚ�ŝŶƚƌŽ 

�/ŶĐůƵĚĞ�ƚŚĞ�ďĂůĂŶĐĞĚ�ĐŚĞŵŝĐĂů�ĞƋƵĂƟŽŶ�ǁŝƚŚ�W,�^�^ 
ϭ�н�ϭ�с�Ϯ 

�WĂŐĞ�ϭ�ŽĨ�ŚĂŶĚŽƵƚ &ŝůů�ŝŶ�ƚŚĞ�ďŽǆĞƐ͕�ĚŽ�ƚŚĞ�ƐƚŽŝĐŚ�ŵĂƚŚ�ƚŽ�ĐĂůĐƵůĂƚĞ�ǇŽƵƌ�ŵĂƐƐ�ŽĨ�ŝƌŽŶ�ŶĞĞĚĞĚ ϯ� 

ƉĂŐĞ�ϯ ϭϬ�>Ăď�ƋƵĞƐƟŽŶƐ—KE�t,/d��W�W�Z͘��;^&�ĂƌĞ�ƐŝŐŶŝĮĐĂŶƚ͊Ϳ ϭϱ 

ƉĂŐĞ�ϰ 

�ŽŶĐůƵƐŝŽŶ͗� 
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