
��3ODFH�9DOXH�	�([SUHVVLRQV

6WDQGDUGV 5HVRXUFHV
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����2$�$��:ULWH�DQG�LQWHUSUHW�QXPHULFDO�H[SUHVVLRQV
����1%7�$��8QGHUVWDQG�WKH�SODFH�YDOXH�V\VWHP

��Ζ�FDQ�GHVFULEH�WKH�UHODWLRQVKLS�EHWZHHQ�WZR�SODFH�YDOXH�SRVLWLRQV�
��Ζ�FDQ�UHDG��ZULWH��	�UHSUHVHQW�ZKROH�QXPEHUV�WKURXJK�KXQGUHG�PLOOLRQV�
��Ζ�FDQ�XVH�SURSHUWLHV�RI�RSHUDWLRQV�WR�VROYH�SUREOHPV�
��Ζ�FDQ�ZULWH�	�HYDOXDWH�UHSHDWHG�IDFWRUV�LQ�H[SRQHQW�IRUP�
��Ζ�FDQ�ZULWH�QXPHULFDO�H[SUHVVLRQV
��Ζ�FDQ�XVH�WKH�RUGHU�RI�RSHUDWLRQV�WR�HYDOXDWH�QXPHULFDO�H[SUHVVLRQV�
��Ζ�FDQ�HYDOXDWH�QXPHULFDO�H[SUHVVLRQV�ZLWK�SDUHQWKHVHV��EUDFNHWV��	�EUDFHV�

&RQWHQW��SHULRG��SODFH�YDOXH��GLVWULEXWLYH�SURSHUW\��EDVH��H[SRQHQW��QXPHULFDO�H[SUHVVLRQ�
HYDOXDWH��RUGHU�RI�RSHUDWLRQV��EUDFNHWV
$FDGHPLF��GHVFULEH��LGHQWLI\��LOOXVWUDWH��HYDOXDWH��
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��1%7������1%7������1)�� 7H[WERRN��+0+��*R�0DWK
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����1%7�%��3HUIRUP�RSHUDWLRQV�ZLWK�PXOWL�GLJLW�ZKROH�QXPEHUV�DQG�ZLWK�GHFLPDOV�WR�KXQGUHGWKV

��Ζ�FDQ�XVH�D�SDWWHUQ�WR�PXOWLSO\�PHQWDOO\�E\�PXOWLSOHV�RI����������	�������
��Ζ�FDQ�PXOWLSO\�E\�PXOWL�GLJLW�QXPEHUV�
��Ζ�FDQ�XVH�PXOWLSOLFDWLRQ�WR�VROYH�GLYLVLRQ�SUREOHPV�
��Ζ�FDQ�HVWLPDWH�TXRWLHQWV�
��Ζ�FDQ�XVH�VWUDWHJLHV�WR�GLYLGH�E\���GLJLW�GLYLVRUV�
��Ζ�FDQ�VROYH�GLYLVLRQ�SUREOHPV�DQG�GHFLGH�ZKHQ�WR�ZULWH�D�UHPDLQGHU�DV�D�IUDFWLRQ�
��Ζ�FDQ�VROYH�GLYLVLRQ�SUREOHPV�

&RQWHQW��PXOWLSO\��IDFWRU��SURGXFW��LQYHUVH�RSHUDWLRQ��TXRWLHQW��GLYLGHQG��GLYLVRU��TXRWLHQW�
$FDGHPLF��VROYH��SDWWHUQ��GHVFULEH��HVWLPDWH��DSSO\��FRPSDUH�
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����1%7�%��3HUIRUP�RSHUDWLRQV�ZLWK�PX��1%7�$��8QGHUVWDQG�WKH�SODFH�YDOXH�V\VWHP
����1%7�%��3HUIRUP�RSHUDWLRQV�ZLWK�PXOWL�GLJLW�ZKROH�QXPEHUV�DQG�ZLWK�GHFLPDOV�WR�KXQGUHGWKV�GLJLW
ZKROH�QXPEHUV�DQG�ZLWK�GHFLPDOV�WR�KXQGUHGWKV

��Ζ�FDQ�

&RQWHQW��WKRXVDQGWK��KXQGUHGWK��WHQWK��SODFH�YDOXH��URXQG��EHQFKPDUN��VHTXHQFH��WHUP
$FDGHPLF��FRPSDUH��LQYHVWLJDWH��HVWLPDWH
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����1%7�%��3HUIRUP�RSHUDWLRQV�ZLWK�PXOWL�GLJLW�ZKROH�QXPEHUV�DQG�ZLWK�GHFLPDOV�WR�KXQGUHGWKV

��Ζ�FDQ�ILQG�SDWWHUQV�LQ�SURGXFWV�ZKHQ�PXOWLSO\LQJ�E\�SRZHUV�RI����
��Ζ�FDQ�XVH�D�PRGHO�WR�PXOWLSO\�D�ZKROH�QXPEHU�DQG�D�GHFLPDO�
��Ζ�FDQ�PXOWLSO\�D�GHFLPDO�DQG�D�ZKROH�QXPEHU�XVLQJ�SURSHUWLHV��SODFH�YDOXH��DQG�H[SDQGHG
IRUP��
��Ζ�FDQ�VROYH�SUREOHPV�XVLQJ�WKH�VWUDWHJ\�GUDZ�D�GLDJUDP�WR�PXOWLSO\�PRQH\�
��Ζ�FDQ�PRGHO�PXOWLSOLFDWLRQ�RI�GHFLPDOV�
��Ζ�FDQ�SODFH�WKH�GHFLPDO�SRLQW�LQ�GHFLPDO�PXOWLSOLFDWLRQ�
��Ζ�FDQ�PXOWLSO\�GHFLPDOV�ZLWK�]HURV�LQ�WKH�SURGXFW�

&RQWHQW��GHFLPDO��KXQGUHGWKV��PXOWLSOLFDWLRQ��RQHV��SDWWHUQ��SODFH�YDOXH��SURGXFW��WHQWKV�
WKRXVDQGWKV
$FDGHPLF��VROYH��DSSO\
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����1%7�%��3HUIRUP�RSHUDWLRQV�ZLWK�PXOWL�GLJLW�ZKROH�QXPEHUV�DQG�ZLWK�GHFLPDOV�WR�KXQGUHGWKV

��Ζ�FDQ�ILQG�SDWWHUQV�WR�KHOS�PH�SODFH�WKH�GHFLPDO�SRLQW�LQ�D�TXRWLHQW�
��Ζ�FDQ�XVH�PRGHOV�WR�GLYLGH�D�GHFLPDO�E\�D�ZKROH�QXPEHU�
��Ζ�FDQ�HVWLPDWH�GHFLPDO�TXRWLHQWV�
��Ζ�FDQ�GLYLGH�GHFLPDOV�E\�ZKROH�QXPEHUV�
��Ζ�FDQ�SODFH�WKH�GHFLPDO�SRLQW�LQ�GHFLPDO�GLYLVLRQ�
��Ζ�FDQ�ZULWH�D�]HUR�LQ�WKH�GLYLGHQG�WR�ILQG�D�TXRWLHQW�
��Ζ�FDQ�VROYH�PXOWLVWHS�SUREOHPV�ZLWK�GHFLPDOV�

&RQWHQW��GHFLPDO��GHFLPDO�SRLQW��GLYLGHQG��GLYLVRU��H[SRQHQW��TXRWLHQW��KXQGUHGWK��WHQWK�
FRPSDWLEOH�QXPEHUV��HVWLPDWH��HTXLYDOHQW�IUDFWLRQV��UHPDLQGHU��H[SDQGHG�IRUP
$FDGHPLF��VROYH��DSSO\
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����1)�$��8VH�HTXLYDOHQW�IUDFWLRQV�DV�D�VWUDWHJ\�WR�DGG�DQG�VXEWUDFW�IUDFWLRQV

��Ζ�FDQ�XVH�PRGHOV�WR�DGG�DQG�VXEWUDFW�IUDFWLRQV�ZLWK�XQOLNH�GHQRPLQDWRUV
��Ζ�FDQ�PDNH�HVWLPDWHV�RI�IUDFWLRQ�VXPV�DQG�GLIIHUHQFHV�
��Ζ�FDQ�ILQG�D�FRPPRQ�GHQRPLQDWRU�WR�ZULWH�HTXLYDOHQW�IUDFWLRQV
��Ζ�FDQ�XVH�HTXLYDOHQW�IUDFWLRQV�WR�DGG�DQG�VXEWUDFW�IUDFWLRQV
��Ζ�FDQ�DGG�DQG�VXEWUDFW�PL[HG�QXPEHUV�ZLWK�XQOLNH�GHQRPLQDWRUV
��Ζ�FDQ�UHQDPH�WR�ILQG�WKH�GLIIHUHQFH�RI�WZR�PL[HG�QXPEHUV

&RQWHQW��VXP��GLIIHUHQFH��EHQFKPDUN��FRPPRQ�GHQRPLQDWRU��FRPPRQ�PXOWLSOHV��HTXLYDOHQW
IUDFWLRQV��VLPSOHVW�IRUP��PL[HG�QXPEHU
$FDGHPLF��VROYH��DSSO\��HVWLPDWH
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����1)�%��$SSO\�DQG�H[WHQG�SUHYLRXV�XQGHUVWDQGLQJV�RI�PXOWLSOLFDWLRQ�DQG�GLYLVLRQ�WR�PXOWLSO\�DQG�GLYLGH
IUDFWLRQV

��Ζ�FDQ�ILQG�SDUW�RI�JURXS
��Ζ�FDQ�PRGHO�WKH�SURGXFW�RI�D�IUDFWLRQ�DQG�D�ZKROH�QXPEHU
��Ζ�FDQ�PXOWLSO\�IUDFWLRQV�DQG�ZKROH�QXPEHUV
��Ζ�FDQ�PXOWLSO\�IUDFWLRQV�XVLQJ�PRGHOV
��Ζ�FDQ�FRPSDUH�IUDFWLRQ�IDFWRUV�DQG�SURGXFWV
��Ζ�FDQ�PXOWLSO\�IUDFWLRQV
��Ζ�FDQ�PXOWLSO\�PL[HG�QXPEHUV
��Ζ�FDQ�VROYH�UHDO�ZRUOG�SUREOHPV�LQYROYLQJ�PXOWLSOLFDWLRQ�RI�IUDFWLRQV�DQG�PL[HG�QXPEHUV�
��Ζ�FDQ�LQWHUSUHW�PXOWLSOLFDWLRQ�DV�VFDOLQJ��

&RQWHQW��GHQRPLQDWRU��QXPHUDWRU��SURGXFW��HTXLYDOHQW�IUDFWLRQ��VLPSOHVW�IRUP��PL[HG�QXPEHU
$FDGHPLF��VROYH��DSSO\��FRPSDUH
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����1)�%��$SSO\�DQG�H[WHQG�SUHYLRXV�XQGHUVWDQGLQJV�RI�PXOWLSOLFDWLRQ�DQG�GLYLVLRQ�WR�PXOWLSO\�DQG�GLYLGH
IUDFWLRQV

��Ζ�FDQ�GLYLGH�D�ZKROH�QXPEHU�E\�D�IUDFWLRQ�
��Ζ�FDQ�XVH�YLVXDO�IUDFWLRQ�PRGHOV�WR�UHSUHVHQW�WKH�TXRWLHQW�DQG�SUREOHP�
��Ζ�FDQ�VHH�KRZ�D�IUDFWLRQ�UHSUHVHQWV�GLYLVLRQ�
��Ζ�FDQ�VROYH�UHDO�ZRUG�SUREOHPV�LQYROYLQJ�GLYLVLRQ�RI�IUDFWLRQV�E\�D�ZKROH�QXPEHU�DQG�D�ZKROH
QXPEHU�GLYLGHG�E\�D�IUDFWLRQ��

&RQWHQW��GLYLGHQG��IUDFWLRQ��TXRWLHQW��ZKROH�QXPEHU��HTXDWLRQ
$FDGHPLF��VROYH��DSSO\��UHSUHVHQW
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����0'�%��5HSUHVHQW�DQG�LQWHUSUHW�GDWD
����*�$��*UDSK�SRLQWV�RQ�WKH�FRRUGLQDWH�SODQH�WR�VROYH�UHDO�ZRUOG�DQG�PDWKHPDWLFDO�SUREOHPV
����2$�$���:ULWH�DQG�LQWHUSUHW�QXPHULFDO�H[SUHVVLRQV

��Ζ�FDQ�PDNH�DQG�XVH�OLQH�SORWV�ZLWK�IUDFWLRQV�WR�VROYH�SUREOHPV�
��Ζ�FDQ�JUDSK�DQG�QDPH�SRLQWV�RQ�D�FRRUGLQDWH�JULG�XVLQJ�RUGHUHG�SDLUV�
��Ζ�FDQ�FROOHFW�DQG�JUDSK�GDWD�RQ�D�FRRUGLQDWH�JULG�
��Ζ�FDQ�DQDO\]H�DQG�GLVSOD\�GDWD�LQ�D�OLQH�JUDSK�
��Ζ�FDQ�LGHQWLI\�D�UHODWLRQVKLS�EHWZHHQ�WZR�QXPHULFDO�SDWWHUQV�
��Ζ�FDQ�VROYH�SUREOHPV�XVLQJ�WKH�VWUDWHJ\�VROYH�D�VLPSOHU�SUREOHP�

&RQWHQW��GDWD��OLQH�SORW��RUGHUHG�SDLU��RULJLQ��[�D[LV��[�FRRUGLQDWH��\�D[LV��\�FRRUGLQDWH��GHJUHH
)DKUHQKHLW��LQWHUYDO��OLQH�JUDSK��VFDOH�
$FDGHPLF��FROOHFW��DQDO\]H��LGHQWLI\��VROYH
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����0'�$��&RQYHUW�OLNH�PHDVXUHPHQW�XQLWV�ZLWKLQ�D�JLYHQ�PHDVXUHPHQW�V\VWHP

��Ζ�FDQ�FRPSDUH�DQG�FRQYHUW�XQLWV�RI�OHQJWK�
��Ζ�FDQ�FRPSDUH�DQG�FRQYHUW�XQLWV�RI�FDSDFLW\�
��Ζ�FDQ�FRPSDUH�DQG�FRQYHUW�XQLWV�RI�ZHLJKW�
��Ζ�FDQ�XVH�PHDVXUHPHQW�FRQYHUVLRQV�WR�KHOS�VROYH�PXOWLVWHS�SUREOHPV�
��Ζ�FDQ�FRPSDUH�PHWULF�XQLWV�
��Ζ�FDQ�VROYH�PHWULF�FRQYHUVLRQV�XVLQJ�WDEOHV�
��Ζ�FDQ�VROYH�HODSVHG�WLPH�SUREOHPV�

&RQWHQW��IRRW��LQFK��PLOH��\DUG��FDSDFLW\��FXS��IOXLG�RXQFH��JDOORQ��SLQW��TXDUW��RXQFH��SRXQG��WRQ�
ZHLJKW��GHNDPHWHU��FHQWLPHWHU��GHFLPHWHU��JUDP��NLORJUDP��NLORPHWHU��OLWHU��PDVV��PHWHU�
PLOOLJUDP��PLOOLOLWHU��HODSVHG�WLPH�
$FDGHPLF��FRPSDUH��FRQYHUW��VROYH
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����*�%��&ODVVLI\�WZR�GLPHQVLRQDO�ILJXUHV�LQWR�FDWHJRULHV�EDVHG�RQ�WKHLU�SURSHUWLHV
����0'�&��*HRPHWULF�PHDVXUHPHQW��XQGHUVWDQG�FRQFHSWV�RI�YROXPH�DQG�UHODWH�YROXPH�WR�PXOWLSOLFDWLRQ
DQG�DGGLWLRQ

��Ζ�FDQ�LGHQWLI\�DQG�FODVVLI\�SRO\JRQV�
��Ζ�FDQ�FODVVLI\�DQG�GUDZ�WULDQJOHV�XVLQJ�WKHLU�SURSHUWLHV�
��Ζ�FDQ�FODVVLI\�DQG�FRPSDUH�TXDGULODWHUDO�XVLQJ�WKHLU�SURSHUWLHV�
��Ζ�FDQ�FRXQW�XQLW�FXEHV�WKDW�ILOO�D�VROLG�ILJXUH�WR�ILQG�YROXPH�
��Ζ�FDQ�HVWLPDWH�WKH�YROXPH�RI�D�UHFWDQJXODU�SULVP�
��Ζ�FDQ�ILQG�YROXPH�RI�D�UHFWDQJXODU�SULVP�
��Ζ�FDQ�XVH�D�IRUPXOD�WR�ILQG�WKH�YROXPH�RI�D�UHFWDQJXODU�SULVP�
��Ζ�FDQ�ILQG�WKH�YROXPH�RI�FRPELQHG�UHFWDQJXODU�SULVPV�

&RQWHQW��FRQJUXHQW��KHSWDJRQ��QRQDJRQ��SRO\JRQ��UHJXODU�SRO\JRQ��GHFDJRQ��KH[DJRQ��RFWDJRQ�
SHQWDJRQ��TXDGULODWHUDO��HTXLODWHUDO�WULDQJOH��LVRVFHOHV�WULDQJOH��VFDOHQH�WULDQJOH��DFXWH�WULDQJOH��REWXVH
WULDQJOH��ULJKW�WULDQJOH��SDUDOOHO�OLQHV��SDUDOOHORJUDP��SHUSHQGLFXODU�OLQHV��UHFWDQJOH��UKRPEXV��WUDSH]RLG�
EDVH��GHFDJRQDO�SULVP��KH[DJRQDO�SULVP��ODWHUDO�IDFH��RFWRJRQDO�SULVP��SHQWDJRQDO�SULVP��SHQWDJRQDO
S\UDPLG��SRO\KHGURQ��SULVP��S\UDPLG��XQLW�FXEH��FXELF�XQLW��YROXPH
$FDGHPLF��FODVVLI\��HVWLPDWH��LGHQWLI\
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