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LQWHJHUV��DQG�UDWLRQDO�QXPEHUV�

��Ζ�FDQ�IROORZ�WKH�FRUUHFW�SURFHGXUHV�LQ�VLPSOLI\LQJ�H[SUHVVLRQV�ZLWK�ZKROH�QXPEHUV��LQWHJHUV�
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��Ζ�FDQ�FODVVLI\�DQ\�QXPEHU�DV�UDWLRQDO�RU�LUUDWLRQDO�
��Ζ�FDQ�VKRZ�WKDW�HYHU\�QXPEHU�FDQ�EH�ZULWWHQ�DV�D�GHFLPDO�WKDW�H[WHQGV�EH\RQG�WKH�GHFLPDO
SRLQW�
��Ζ�FDQ�FRQYHUW�D�UHSHDWLQJ�GHFLPDO�LQWR�D�IUDFWLRQ��UDWLRQDO�QXPEHU��DQG�SODFH�LW�RQ�D�QXPEHU
OLQH
��Ζ�FDQ�GHWHUPLQH�EHWZHHQ�ZKLFK�WZR�FRQVHFXWLYH�ZKROH�QXPEHUV�D�VTXDUH�URRW�ZLOO�IDOO��L�H��Ȭ�
IDOOV�EHWZHHQ���DQG����
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��Ζ�FDQ�ORFDWH�DQG�SORW�WKH�DSSUR[LPDWH�VTXDUH�URRW�RQ�D�QXPEHU�OLQH�
��Ζ�FDQ�ZULWH�D�YHU\�ODUJH�RU�YHU\�VPDOO�QXPEHU�LQ�VFLHQWLILF�QRWDWLRQ�ZLWK�D�UDWLRQDO�QXPEHU
EHWZHHQ������WLPHV����WR�WKH�SRZHU�RI�DQ�LQWHJHU
��Ζ�FDQ�H[SDQG�DQG�UHGXFH�QXPEHUV�IURP�VWDQGDUG�IRUP�WR�VFLHQWLILF�QRWDWLRQ�
��Ζ�FDQ�DGG��VXEWUDFW��PXOWLSO\��	�GLYLGH�ZLWK�VFLHQWLILF�QRWDWLRQ�
��Ζ�FDQ�ILQG�WKH�DSSUR[LPDWH�VTXDUH�URRW�RI�D�QRQ�SHUIHFW�VTXDUH�
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��Ζ�FDQ�LGHQWLI\�SURSRUWLRQDOLW\�ZKHQ�JLYHQ�D�JUDSK��GDWD�WDEOH��RU�HTXDWLRQ�
��Ζ�FDQ�FDOFXODWH�WKH�FRQVWDQW�RI�SURSRUWLRQDOLW\�ZKHQ�JLYHQ�D�GDWD�WDEOH��D�JUDSK��DQG�DQ
HTXDWLRQ
��Ζ�FDQ�JUDSK�GDWD�GHULYHG�IURP�GDWD�WDEOHV�RU�OLQHDU�SURSRUWLRQDO�HTXDWLRQV�
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��$�VXFFHVVIXO�VWXGHQW�FDQ�XQGHUVWDQG�DQG�DQDO\]H�SURSRUWLRQDO�UHODWLRQVKLSV�DQG�XVH�WKHP
WR�PDNH�VHQVH�RI�DQG�VROYH�SUREOHPV�

��Ζ�FDQ�ILQG�VORSH�RI�D�JUDSK�ZLWK�ULVH�RYHU�RU�WZR�SRLQWV�DQG�VORSH�IRUPXOD
��Ζ�FDQ�FRPSXWH�VORSH�IURP�GDWD�WDEOHV�E\�SLFNLQJ�WZR�SRLQWV�DQG�XVLQJ�VORSH�IRUPXOD�
��Ζ�FDQ�LGHQWLI\�VORSH�IURP�D�OLQHDU�HTXDWLRQ�LQ�VORSH�LQWHUFHSW�IRUP
��Ζ�FDQ�FUHDWH�OLQHDU�HTXDWLRQV�ZKHQ�JLYHQ�D�GDWD�WDEOH��HTXDWLRQ�RU�VORSH�DQG�\�LQWHUFHSW�
��Ζ�FDQ�FRPSDUH�HTXDWLRQV�DQG�GHWHUPLQH�SURSRUWLRQDOLW\�
��Ζ�FDQ�LGHQWLI\�LI�JUDSKV�DUH�SURSRUWLRQDO�RU�QRW
��Ζ�FDQ�SUHGLFW�RXWFRPHV�LQ�UHDO�ZRUOG�VFHQDULRV�ZKHQ�JLYHQ�D�JUDSK�ZLWK�D�FRQVWDQW�UDWH�RI�FKDQJH
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WR�PDNH�VHQVH�RI�DQG�VROYH�SUREOHPV�

�Ζ�FDQ�GHWHUPLQH�WKH�VORSH�DQG�\�LQWHUFHSW�RI�D�OLQH�IURP�WKH�UHDO�ZRUOG�VFHQDULR�
��Ζ�FDQ�XVH�FRQWH[W�FOXHV�WR�JHQHUDWH�WKH�HTXDWLRQ�\� �P[�RU�\� �P[���E�RI�D�OLQH�UHSUHVHQWHG�LQ�D�YDULHW\
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WR�PDNH�VHQVH�RI�DQG�VROYH�SUREOHPV�

�Ζ�FDQ�LQIHU�WKDW�WKH�UDWH�RI�FKDQJH�RI�D�OLQHDU�IXQFWLRQ�LV�DOVR�WKH�VORSH�
��Ζ�FDQ�FRPSDUH�VORSH�DQG�\�LQWHUFHSW�RI�WZR�IXQFWLRQV�UHSUHVHQWHG�LQ�GLIIHUHQW�ZD\�
��Ζ�FDQ�DQDO\]H�D�JUDSK�WR�GHWHUPLQH�LI�D�IXQFWLRQ�LV�RU�LV�QRW�OLQHDU�LQ�RU�RXW�RI�\ P[�E�IRUP
��Ζ�FDQ�FRQVWUXFW�D�IXQFWLRQ�RI�D�OLQHDU�UHODWLRQVKLS�JLYHQ�LQ�ZULWWHQ�IRUP�RU�DQ�HTXDWLRQ�
��Ζ�FDQ�PDWFK�WKH�JUDSK�RI�D�IXQFWLRQ�WR�D�JLYHQ�VLWXDWLRQ�
��Ζ�FDQ�LQWHUSUHW�WKH�UHODWLRQVKLS�EHWZHHQ�[�DQG�\�YDOXHV�E\�DQDO\]LQJ�D�JUDSK�
��Ζ�FDQ�PDNH�REVHUYDWLRQV�WR�GHVFULEH�D�VLWXDWLRQ�GHSLFWHG�E\�D�IXQFWLRQDO�UHODWLRQVKLS�DV�VHHQ�RQ�D�JUDSK�RU
WDEOH�
��Ζ�FDQ�FRQVWUXFW�D�JUDSK�JLYHQ�D�ZULWWHQ�RU�YHUEDO�GHVFULSWLRQ�RI�LWV�IHDWXUHV�
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D[LV��VORSH��\�LQWHUFHSW��[�LQWHUFHSW��OLQHDU��QRQOLQHDU��UDWH�RI�FKDQJH��VORSH�LQWHUFHSW�IRUP��LQLWLDO
YDOXH��OLQHDU�IXQFWLRQ��LQFUHDVLQJ��GHFUHDVLQJ��TXDOLWDWLYH
$FDGHPLF��HYDOXDWH��VROYH��GHWHUPLQH��VLPSOLI\��GUDZ��H[SODLQ��SURYH

&RPSHWHQFLHV

https://community.ksde.org/LinkClick.aspx?fileticket=Fk5h7Uw24Kw%3d&tabid=5276&mid=15449
https://community.ksde.org/LinkClick.aspx?fileticket=Fk5h7Uw24Kw%3D&tabid=5276&mid=15449fanydayM3Bql_0Bz-tby1t2fWtdJSaeFdC4bQHI/edit


��6ROYLQJ�/LQHDU
(TXDWLRQV

6WDQGDUGV 5HVRXUFHV

Ζ�FDQ

9RFDE

��((������((������((������((�� 7H[WERRN��

��$�VXFFHVVIXO�VWXGHQW�FDQ�FUHDWH��LQWHUSUHW��XVH�DQG�DQDO\]H�SDWWHUQV�RI�DOJHEUDLF�VWUXFWXUHV
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PDQ\�VROXWLRQV�D D��DQG�QR�VROXWLRQV�D E�
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D[LV��VORSH��\�LQWHUFHSW��[�LQWHUFHSW��OLQHDU��QRQOLQHDU��UDWH�RI�FKDQJH��VORSH�LQWHUFHSW�IRUP��LQLWLDO
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��Ζ�FDQ�LGHQWLI\�	�GHILQH�VXSSOHPHQWDU\��FRPSOHPHQWDU\��YHUWLFDO��DQG�DGMDFHQW�DQJOHV�
��Ζ�FDQ�FRPSXWH�WKH�PHDVXUH�RI�DQ�XQNQRZQ�DQJOH�LQ�D�ILJXUH�E\�VROYLQJ�D�PXOWL�VWHS�SUREOHP�EDVHG�RQ�WKH�DQJOH�UHODWLRQVKLSV�
��Ζ�FDQ�QDPH�DQJOH�UHODWLRQVKLSV�IRUPHG�ZKHQ�SDUDOOHO�OLQHV�DUH�FXW�E\�D�WUDQVYHUVDO��DOWHUQDWH�LQWHULRU��DOWHUQDWH�H[WHULRU��FRUUHVSRQGLQJ�
YHUWLFDO��DGMDFHQW��HWF��
��Ζ�FDQ�GHILQH�VLPLODU�WULDQJOHV�
��Ζ�FDQ�SURYH�WKDW�WKH�VXP�RI�LQWHULRU�DQJOHV�RI�D�WULDQJOH�HTXDOV�����
��Ζ�FDQ�SURYH�WKDW�WKH�H[WHULRU�DQJOH�RI�D�WULDQJOH�LV�HTXDO�WR�WKH�VXP�RI�WKH�WZR�UHPRWH�LQWHULRU�DQJOHV�
��Ζ�FDQ�XVH�WKH�$QJOH�$QJOH�&ULWHULRQ�WR�SURYH�VLPLODULW\�DPRQJ�WULDQJOHV�
��Ζ�FDQ�FDOFXODWH�WKH�DQJOH�PHDVXUHV�IRUPHG�ZKHQ�SDUDOOHO�OLQHV�DUH�FXW�E\�D�WUDQVYHUVDO�
��Ζ�FDQ�LGHQWLI\�PHDVXUHV�RI�DQJOHV�RU�VLGHV��
��Ζ�FDQ�GLVWLQJXLVK�EHWZHHQ�D�XQLTXH�WULDQJOH�RU�QR�WULDQJOH�E\�NQRZLQJ�WKH�VXP�RI�WKH�LQWHULRU�DQJOHV�RI�D�WULDQJOH�LV�����GHJUHHV�
��Ζ�FDQ�GUDZ�JHRPHWULF�VKDSHV�ZKHQ�JLYHQ�PHDVXUHV�RI�DQJOHV�RU�VLGH��IUHHKDQG�RU�ZLWK�D�UXOHU�DQG�SURWUDFWRU��
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��$�VXFFHVVIXO�VWXGHQW�FDQ�SURYH��XQGHUVWDQG�DQG�PRGHO�JHRPHWULF�FRQFHSWV
XVLQJDSSURSULDWH�WRROV�DQG�WKHRUHPV�WR�VROYH�SUREOHPV�DQG�DSSO\�ORJLFDO�UHDVRQLQJ�

��Ζ�FDQ�GHILQH�NH\�YRFDEXODU\��3\WKDJRUHDQ�7KHRUHP��FRQYHUVH��OHJ��K\SRWHQXVH��ULJKW�WULDQJOH��EDVH��KHLJKW�
SURRI��
��Ζ�FDQ�H[SODLQ�D�SURRI�RI�WKH�3\WKDJRUHDQ�7KHRUHP�XVLQJ�YLVXDO�PRGHOV�DQG�DOJHEUDLF�UHDVRQLQJ�
��Ζ�FDQ�GHILQH�WKH�3\WKDJRUHDQ�7KHRUHP�
��Ζ�FDQ�DSSO\�WKH�3\WKDJRUHDQ�7KHRUHP�WR�ILQG�DQ�XQNQRZQ�VLGH��HLWKHU�OHJ�RU�K\SRWHQXVH��LQ�D�ULJKW�WULDQJOH�
��Ζ�FDQ�VROYH�IRU�DQ�XQNQRZQ�VLGH��HLWKHU�OHJ�RU�K\SRWHQXVH��LQ�D�ULJKW�WULDQJOH�LQ�D�UHDO�ZRUOG�SUREOHP�
��Ζ�FDQ�GUDZ�D�ULJKW�WULDQJOH�LQ�D�WKUHH�GLPHQVLRQDO�ILJXUH�DQG�DSSO\�WKH�3\WKDJRUHDQ�7KHRUHP�WR�FDOFXODWH�D
PLVVLQJ�VLGH�
��Ζ�FDQ�FRQQHFW�DQ\�WZR�SRLQWV�RQ�D�FRRUGLQDWH�JULG�WR�DQ�LQWHQWLRQDO�WKLUG�SRLQW�VR�WKDW�WKH�WKUHH�SRLQWV�IRUP�D
ULJKW�WULDQJOH�
��Ζ�FDQ�XVH�WKH�3\WKDJRUHDQ�7KHRUHP�DQG�D�ULJKW�WULDQJOH�FRQVWUXFWHG�RQ�D�FRRUGLQDWH�JULG�WR�ILQG�WKH�GLVWDQFH
EHWZHHQ�WZR�JLYHQ�SRLQWV�

&RQWHQW��$QJOH�5HODWLRQVKLS��6XSSOHPHQWDU\��&RPSOHPHQWDU\��FRQJUXHQW��&RUUHVSRQGLQJ�$QJOHV��$OWHUQDWH
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��$�VXFFHVVIXO�VWXGHQW�FDQ�SURYH��XQGHUVWDQG�DQG�PRGHO�JHRPHWULF�FRQFHSWV
XVLQJDSSURSULDWH�WRROV�DQG�WKHRUHPV�WR�VROYH�SUREOHPV�DQG�DSSO\�ORJLFDO�UHDVRQLQJ�

��Ζ�FDQ�LGHQWLI\�WKH�FRUUHFW�IRUPXOD�WR�XVH�IRU�DUF�OHQJWK��DUHDV�RI�VHFWRUV��VXUIDFH�DUHDV�DQG�YROXPHV�RI�S\UDPLGV�
FRQHV��DQG�VSKHUHV�
��Ζ�FDQ�VROYH�SUREOHPV�XVLQJ�WKH�IRUPXODV�IRU�DUF�OHQJWK��DUHDV�RI�VHFWRUV��VXUIDFH�DUHDV�DQG�YROXPHV�RI
S\UDPLGV��FRQHV��DQG�VSKHUHV�
��Ζ�FDQ�LGHQWLI\�WKH�FRUUHFW�IRUPXOD�WR�XVH�IRU�D�UHDO�ZRUOG�SUREOHP�LQYROYLQJ�DUF�OHQJWK��DUHDV�RI�VHFWRUV��VXUIDFH
DUHDV�DQG�YROXPHV�RI�S\UDPLGV��FRQHV��DQG�VSKHUHV�
��Ζ�FDQ�VROYH�UHDO�ZRUOG�SUREOHPV�XVLQJ�WKH�IRUPXODV�IRU�DUF�OHQJWK��DUHDV�RI�VHFWRUV��VXUIDFH�DUHDV�DQG�YROXPHV
RI�S\UDPLGV��FRQHV��DQG�VSKHUHV�
��Ζ�FDQ�LGHQWLI\�WKUHH�GLPHQVLRQDO�JHRPHWULF�VKDSHV��FRQHV��S\UDPLGV��
��Ζ�FDQ�UHFRJQL]H�WKH�YDOXHV�UHTXLUHG�WR�FRPSXWH�WKH�IRUPXODV�IRU�YROXPH�DQG�VXUIDFH�DUHD�RI�S\UDPLGV�DQG
FRQHV��L�H��%�LV�WKH�DUHD�RI�WKH�EDVH��
��Ζ�FDQ�H[SODLQ�WKH�VLPLODULWLHV�DQG�GLIIHUHQFHV�EHWZHHQ�WKH�YROXPH�IRUPXODV�IRU�S\UDPLGV�DQG�FRQHV�
��Ζ�FDQ�H[SODLQ�WKH�VLPLODULWLHV�DQG�GLIIHUHQFH�EHWZHHQ�WKH�VXUIDFH�DUHD�IRUPXODV�RI�S\UDPLGV�DQG�FRQHV�
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GHYHORS�DQG�HYDOXDWH�LQIHUHQFHV�EDVHG�RQ�GDWD�

��Ζ�FDQ�GHWHUPLQH�WKH�HTXDWLRQ�RI�WKH�WUHQG�OLQH�WKDW�DSSUR[LPDWHV�WKH�OLQHDU�UHODWLRQVKLS�EHWZHHQ�WKH�SORWWHG
SRLQWV�RI�WZR�VHWV�RI�GDWD��
��Ζ�FDQ�LQWHUSUHW�WKH�PHDQLQJ�RI�WKH�VORSH�DQG�\�LQWHUFHSW�RI�D�OLQHDU�HTXDWLRQ�EDVHG�RQ�WKH�JLYHQ�GDWD�
��Ζ�FDQ�VROYH�SUREOHPV�XVLQJ�D�OLQHDU�HTXDWLRQ

&RQWHQW��6FDWWHU�3ORW��*UDSKV��2XWOLHU��&OXVWHU��/LQH�RI�%HVW�)LW��&RUUHODWLRQ��/LQHDU�5HODWLRQVKLS��\�
LQWHUFHSW��
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��$�VXFFHVVIXO�VWXGHQW�FDQ�VROYH��DQDO\]H�DQG�DSSO\�OLQHDU��TXDGUDWLF��H[SRQHQWLDO�IXQFWLRQV
XVLQJ�GLIIHUHQW�UHSUHVHQWDWLRQV�WR�H[SODLQ�VLWXDWLRQV�XVLQJ�PDWK�DV�WKH�DXWKRULW\�

��Ζ�FDQ�LGHQWLI\�DQG�FODVVLI\�SRO\QRPLDOV�DFFRUGLQJ�WR�WHUPV�DQG�GHJUHH�
��Ζ�FDQ�VLPSOLI\�SRO\QRPLDOV�E\�FRPELQLQJ�OLNH�WHUPV�
��Ζ�FDQ�UHZULWH�SRO\QRPLDOV�LQ�VWDQGDUG�IRUP�DFFRUGLQJ�WR�GHFUHDVLQJ�GHJUHH�
��Ζ�FDQ�DGG�DQG�VXEWUDFW�SRO\QRPLDOV�
��Ζ�FDQ�PXOWLSO\�E\�PRQRPLDOV�
��Ζ�FDQ�PXOWLSO\�E\�ELQRPLDOV�XVLQJ�WKH�)2Δ/�PHWKRG

&RQWHQW��7HUP��&RHIILFLHQW��9DULDEOH��([SRQHQW��'HJUHH��3RO\QRPLDO��0RQRPLDO��%LQRPLDO��7ULQRPLDO�
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��Ζ�FDQ�JUDSK�VLPSOH�LQHTXDOLWLHV�RQ�D�QXPEHU�OLQH�
��Ζ�FDQ�GHILQH�LQHTXDOLWLHV�DV�D�UDQJH�RI�VROXWLRQV�UDWKHU�WKDQ�D�VLQJXODU�VROXWLRQ
��Ζ�FDQ�VROYH����DQG���VWHS�LQHTXDOLWLHV�DQG�JUDSK�WKHLU�VROXWLRQV�
��Ζ�FDQ�VROYH�PXOWLVWHS�LQHTXDOLWLHV�XVLQJ�PHWKRGV�RI�FRPELQLQJ�OLNH�WHUPV��GLVWULEXWLYH�SURSHUW\�
DQG�LQYHUVH�RSHUDWLRQV�
��Ζ�FDQ�VROYH�DQG�JUDSK�FRPSRXQG�LQHTXDOLWLHV�
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XVLQJ�GLIIHUHQW�UHSUHVHQWDWLRQV�WR�H[SODLQ�VLWXDWLRQV�XVLQJ�PDWK�DV�WKH�DXWKRULW\�

��Ζ�FDQ�UHFDOO�WKH�WKUHH�ZD\V�WR�LGHQWLI\�IXQFWLRQV�
��Ζ�FDQ�UHFDOO�WKH�WKUHH�ZD\V�WR�LGHQWLI\�IXQFWLRQV�
��Ζ�FDQ�LGHQWLI\�GRPDLQ�DQG�UDQJH
��Ζ�FDQ�H[SODLQ�WKH�GLIIHUHQFH�EHWZHHQ�D�UHODWLRQVKLS�DQG�D�IXQFWLRQ�
��Ζ�FDQ�IOXHQWO\�WUDQVODWH�D�IXQFWLRQ�IURP�IXQFWLRQ�QRWDWLRQ�WR�VWDQGDUG�IRUP��
��Ζ�FDQ�LGHQWLI\�ZKHWKHU�D�IXQFWLRQ�LV�OLQHDU�RU�QRQOLQHDU�
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