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6XEMHFW���0DWK��0DWKHPDWLFV

&RXUVH���3��3UHFDOFXOXV

6HFWLRQ���3�,QWUR��,QWURGXFWLRQ

1RQ�6SHFLÀF�6WUDQG

3�,QWUR����7KH�GHVLUH�WR�DFKLHYH�HGXFDWLRQDO�H[FHOOHQFH�LV�WKH�GULYLQJ�IRUFH�EHKLQG�WKH�7H[DV�HVVHQWLDO�NQRZOHGJH�DQG�VNLOOV
IRU�PDWKHPDWLFV��JXLGHG�E\�WKH�FROOHJH�DQG�FDUHHU�UHDGLQHVV�VWDQGDUGV��%\�HPEHGGLQJ�VWDWLVWLFV��SUREDELOLW\��DQG�ÀQDQFH�
ZKLOH�IRFXVLQJ�RQ�ÁXHQF\�DQG�VROLG�XQGHUVWDQGLQJ��7H[DV�ZLOO�OHDG�WKH�ZD\�LQ�PDWKHPDWLFV�HGXFDWLRQ�DQG�SUHSDUH�DOO�7H[DV
VWXGHQWV�IRU�WKH�FKDOOHQJHV�WKH\�ZLOO�IDFH�LQ�WKH���VW�FHQWXU\�
3�,QWUR����7KH�SURFHVV�VWDQGDUGV�GHVFULEH�ZD\V�LQ�ZKLFK�VWXGHQWV�DUH�H[SHFWHG�WR�HQJDJH�LQ�WKH�FRQWHQW��7KH�SODFHPHQW�RI�WKH
SURFHVV�VWDQGDUGV�DW�WKH�EHJLQQLQJ�RI�WKH�NQRZOHGJH�DQG�VNLOOV�OLVWHG�IRU�HDFK�JUDGH�DQG�FRXUVH�LV�LQWHQWLRQDO��7KH�SURFHVV
VWDQGDUGV�ZHDYH�WKH�RWKHU�NQRZOHGJH�DQG�VNLOOV�WRJHWKHU�VR�WKDW�VWXGHQWV�PD\�EH�VXFFHVVIXO�SUREOHP�VROYHUV�DQG�XVH
PDWKHPDWLFV�HIÀFLHQWO\�DQG�HIIHFWLYHO\�LQ�GDLO\�OLIH��7KH�SURFHVV�VWDQGDUGV�DUH�LQWHJUDWHG�DW�HYHU\�JUDGH�OHYHO�DQG�FRXUVH�
:KHQ�SRVVLEOH��VWXGHQWV�ZLOO�DSSO\�PDWKHPDWLFV�WR�SUREOHPV�DULVLQJ�LQ�HYHU\GD\�OLIH��VRFLHW\��DQG�WKH�ZRUNSODFH��6WXGHQWV
ZLOO�XVH�D�SUREOHP�VROYLQJ�PRGHO�WKDW�LQFRUSRUDWHV�DQDO\]LQJ�JLYHQ�LQIRUPDWLRQ��IRUPXODWLQJ�D�SODQ�RU�VWUDWHJ\��GHWHUPLQLQJ�D
VROXWLRQ��MXVWLI\LQJ�WKH�VROXWLRQ��DQG�HYDOXDWLQJ�WKH�SUREOHP�VROYLQJ�SURFHVV�DQG�WKH�UHDVRQDEOHQHVV�RI�WKH�VROXWLRQ��6WXGHQWV
ZLOO�VHOHFW�DSSURSULDWH�WRROV�VXFK�DV�UHDO�REMHFWV��PDQLSXODWLYHV��SDSHU�DQG�SHQFLO��DQG�WHFKQRORJ\�DQG�WHFKQLTXHV�VXFK�DV
PHQWDO�PDWK��HVWLPDWLRQ��DQG�QXPEHU�VHQVH�WR�VROYH�SUREOHPV��6WXGHQWV�ZLOO�HIIHFWLYHO\�FRPPXQLFDWH�PDWKHPDWLFDO�LGHDV�
UHDVRQLQJ��DQG�WKHLU�LPSOLFDWLRQV�XVLQJ�PXOWLSOH�UHSUHVHQWDWLRQV�VXFK�DV�V\PEROV��GLDJUDPV��JUDSKV��DQG�ODQJXDJH��6WXGHQWV
ZLOO�XVH�PDWKHPDWLFDO�UHODWLRQVKLSV�WR�JHQHUDWH�VROXWLRQV�DQG�PDNH�FRQQHFWLRQV�DQG�SUHGLFWLRQV��6WXGHQWV�ZLOO�DQDO\]H
PDWKHPDWLFDO�UHODWLRQVKLSV�WR�FRQQHFW�DQG�FRPPXQLFDWH�PDWKHPDWLFDO�LGHDV��6WXGHQWV�ZLOO�GLVSOD\��H[SODLQ��RU�MXVWLI\
PDWKHPDWLFDO�LGHDV�DQG�DUJXPHQWV�XVLQJ�SUHFLVH�PDWKHPDWLFDO�ODQJXDJH�LQ�ZULWWHQ�RU�RUDO�FRPPXQLFDWLRQ�
3�,QWUR����3UHFDOFXOXV�LV�WKH�SUHSDUDWLRQ�IRU�FDOFXOXV��7KH�FRXUVH�DSSURDFKHV�WRSLFV�IURP�D�IXQFWLRQ�SRLQW�RI�YLHZ��ZKHUH
DSSURSULDWH��DQG�LV�GHVLJQHG�WR�VWUHQJWKHQ�DQG�HQKDQFH�FRQFHSWXDO�XQGHUVWDQGLQJ�DQG�PDWKHPDWLFDO�UHDVRQLQJ�XVHG�ZKHQ
PRGHOLQJ�DQG�VROYLQJ�PDWKHPDWLFDO�DQG�UHDO�ZRUOG�SUREOHPV��6WXGHQWV�V\VWHPDWLFDOO\�ZRUN�ZLWK�IXQFWLRQV�DQG�WKHLU�PXOWLSOH
UHSUHVHQWDWLRQV��7KH�VWXG\�RI�3UHFDOFXOXV�GHHSHQV�VWXGHQWV
�PDWKHPDWLFDO�XQGHUVWDQGLQJ�DQG�ÁXHQF\�ZLWK�DOJHEUD�DQG
WULJRQRPHWU\�DQG�H[WHQGV�WKHLU�DELOLW\�WR�PDNH�FRQQHFWLRQV�DQG�DSSO\�FRQFHSWV�DQG�SURFHGXUHV�DW�KLJKHU�OHYHOV��6WXGHQWV
LQYHVWLJDWH�DQG�H[SORUH�PDWKHPDWLFDO�LGHDV��GHYHORS�PXOWLSOH�VWUDWHJLHV�IRU�DQDO\]LQJ�FRPSOH[�VLWXDWLRQV��DQG�XVH�WHFKQRORJ\
WR�EXLOG�XQGHUVWDQGLQJ��PDNH�FRQQHFWLRQV�EHWZHHQ�UHSUHVHQWDWLRQV��DQG�SURYLGH�VXSSRUW�LQ�VROYLQJ�SUREOHPV�
3�,QWUR����6WDWHPHQWV�WKDW�FRQWDLQ�WKH�ZRUG��LQFOXGLQJ��UHIHUHQFH�FRQWHQW�WKDW�PXVW�EH�PDVWHUHG��ZKLOH�WKRVH�FRQWDLQLQJ�WKH
SKUDVH��VXFK�DV��DUH�LQWHQGHG�DV�SRVVLEOH�LOOXVWUDWLYH�H[DPSOHV�

6HFWLRQ���3��.QRZOHGJH�DQG�6NLOOV

6WUDQG���3��0DWKHPDWLFDO�SURFHVV�VWDQGDUGV
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.QRZOHGJH�	�6NLOO�6WDWHPHQW���3����7KH�VWXGHQW�XVHV�PDWKHPDWLFDO�SURFHVVHV�WR�DFTXLUH�DQG
GHPRQVWUDWH�PDWKHPDWLFDO�XQGHUVWDQGLQJ��7KH�VWXGHQW�LV�H[SHFWHG�WR�

6WXGHQW�([SHFWDWLRQ

3��$��$SSO\�PDWKHPDWLFV�WR�SUREOHPV�DULVLQJ�LQ�HYHU\GD\�OLIH��VRFLHW\��DQG�WKH�ZRUNSODFH�
3��%��8VH�D�SUREOHP�VROYLQJ�PRGHO�WKDW�LQFRUSRUDWHV�DQDO\]LQJ�JLYHQ�LQIRUPDWLRQ��IRUPXODWLQJ�D�SODQ�RU
VWUDWHJ\��GHWHUPLQLQJ�D�VROXWLRQ��MXVWLI\LQJ�WKH�VROXWLRQ��DQG�HYDOXDWLQJ�WKH�SUREOHP�VROYLQJ�SURFHVV�DQG�WKH
UHDVRQDEOHQHVV�RI�WKH�VROXWLRQ�
3��&��6HOHFW�WRROV��LQFOXGLQJ�UHDO�REMHFWV��PDQLSXODWLYHV��SDSHU�DQG�SHQFLO��DQG�WHFKQRORJ\�DV�DSSURSULDWH��DQG
WHFKQLTXHV��LQFOXGLQJ�PHQWDO�PDWK��HVWLPDWLRQ��DQG�QXPEHU�VHQVH�DV�DSSURSULDWH��WR�VROYH�SUREOHPV�
3��'��&RPPXQLFDWH�PDWKHPDWLFDO�LGHDV��UHDVRQLQJ��DQG�WKHLU�LPSOLFDWLRQV�XVLQJ�PXOWLSOH�UHSUHVHQWDWLRQV�
LQFOXGLQJ�V\PEROV��GLDJUDPV��JUDSKV��DQG�ODQJXDJH�DV�DSSURSULDWH�
3��(��&UHDWH�DQG�XVH�UHSUHVHQWDWLRQV�WR�RUJDQL]H��UHFRUG��DQG�FRPPXQLFDWH�PDWKHPDWLFDO�LGHDV�
3��)��$QDO\]H�PDWKHPDWLFDO�UHODWLRQVKLSV�WR�FRQQHFW�DQG�FRPPXQLFDWH�PDWKHPDWLFDO�LGHDV�
3��*��'LVSOD\��H[SODLQ��DQG�MXVWLI\�PDWKHPDWLFDO�LGHDV�DQG�DUJXPHQWV�XVLQJ�SUHFLVH�PDWKHPDWLFDO�ODQJXDJH�LQ
ZULWWHQ�RU�RUDO�FRPPXQLFDWLRQ�

6WUDQG���3��)XQFWLRQV

.QRZOHGJH�	�6NLOO�6WDWHPHQW���3����7KH�VWXGHQW�XVHV�SURFHVV�VWDQGDUGV�LQ�PDWKHPDWLFV�WR
H[SORUH��GHVFULEH��DQG�DQDO\]H�WKH�DWWULEXWHV�RI�IXQFWLRQV��7KH�VWXGHQW�PDNHV�FRQQHFWLRQV
EHWZHHQ�PXOWLSOH�UHSUHVHQWDWLRQV�RI�IXQFWLRQV�DQG�DOJHEUDLFDOO\�FRQVWUXFWV�QHZ�IXQFWLRQV��7KH
VWXGHQW�DQDO\]HV�DQG�XVHV�IXQFWLRQV�WR�PRGHO�UHDO�ZRUOG�SUREOHPV��7KH�VWXGHQW�LV�H[SHFWHG�WR�

6WXGHQW�([SHFWDWLRQ

3��$��8VH�WKH�FRPSRVLWLRQ�RI�WZR�IXQFWLRQV�WR�PRGHO�DQG�VROYH�UHDO�ZRUOG�SUREOHPV�
3��%��'HPRQVWUDWH�WKDW�IXQFWLRQ�FRPSRVLWLRQ�LV�QRW�DOZD\V�FRPPXWDWLYH�
3��&��5HSUHVHQW�D�JLYHQ�IXQFWLRQ�DV�D�FRPSRVLWH�IXQFWLRQ�RI�WZR�RU�PRUH�IXQFWLRQV�
3��'��'HVFULEH�V\PPHWU\�RI�JUDSKV�RI�HYHQ�DQG�RGG�IXQFWLRQV�
3��(��'HWHUPLQH�DQ�LQYHUVH�IXQFWLRQ��ZKHQ�LW�H[LVWV��IRU�D�JLYHQ�IXQFWLRQ�RYHU�LWV�GRPDLQ�RU�D�VXEVHW�RI�LWV
GRPDLQ�DQG�UHSUHVHQW�WKH�LQYHUVH�XVLQJ�PXOWLSOH�UHSUHVHQWDWLRQV�
3��)��*UDSK�H[SRQHQWLDO��ORJDULWKPLF��UDWLRQDO��SRO\QRPLDO��SRZHU��WULJRQRPHWULF��LQYHUVH�WULJRQRPHWULF��DQG
SLHFHZLVH�GHÀQHG�IXQFWLRQV��LQFOXGLQJ�VWHS�IXQFWLRQV�
3��*��*UDSK�IXQFWLRQV��LQFOXGLQJ�H[SRQHQWLDO��ORJDULWKPLF��VLQH��FRVLQH��UDWLRQDO��SRO\QRPLDO��DQG�SRZHU
IXQFWLRQV�DQG�WKHLU�WUDQVIRUPDWLRQV��LQFOXGLQJ�DI�[���I�[����G��I�[¬²�F���I�E[��IRU�VSHFLÀF�YDOXHV�RI�D��E��F��DQG�G��LQ



��������������30 6WDQGDUGV���3ULQWHU�)ULHQGO\�9HUVLRQ

KWWSV���ZZZ�WHNVUHVRXUFHV\VWHP�QHW�PRGXOH�VWDQGDUGV�7RROV�3ULQW6WDQGDUG��������� ���

PDWKHPDWLFDO�DQG�UHDO�ZRUOG�SUREOHPV�
3��+��*UDSK�DUFVLQ�[�DQG�DUFFRV�[�DQG�GHVFULEH�WKH�OLPLWDWLRQV�RQ�WKH�GRPDLQ�
3��,��'HWHUPLQH�DQG�DQDO\]H�WKH�NH\�IHDWXUHV�RI�H[SRQHQWLDO��ORJDULWKPLF��UDWLRQDO��SRO\QRPLDO��SRZHU�
WULJRQRPHWULF��LQYHUVH�WULJRQRPHWULF��DQG�SLHFHZLVH�GHÀQHG�IXQFWLRQV��LQFOXGLQJ�VWHS�IXQFWLRQV�VXFK�DV�GRPDLQ�
UDQJH��V\PPHWU\��UHODWLYH�PD[LPXP��UHODWLYH�PLQLPXP��]HURV��DV\PSWRWHV��DQG�LQWHUYDOV�RYHU�ZKLFK�WKH�IXQFWLRQ
LV�LQFUHDVLQJ�RU�GHFUHDVLQJ�
3��-��$QDO\]H�DQG�GHVFULEH�HQG�EHKDYLRU�RI�IXQFWLRQV��LQFOXGLQJ�H[SRQHQWLDO��ORJDULWKPLF��UDWLRQDO��SRO\QRPLDO�
DQG�SRZHU�IXQFWLRQV��XVLQJ�LQÀQLW\�QRWDWLRQ�WR�FRPPXQLFDWH�WKLV�FKDUDFWHULVWLF�LQ�PDWKHPDWLFDO�DQG�UHDO�ZRUOG
SUREOHPV�
3��.��$QDO\]H�FKDUDFWHULVWLFV�RI�UDWLRQDO�IXQFWLRQV�DQG�WKH�EHKDYLRU�RI�WKH�IXQFWLRQ�DURXQG�WKH�DV\PSWRWHV�
LQFOXGLQJ�KRUL]RQWDO��YHUWLFDO��DQG�REOLTXH�DV\PSWRWHV�
3��/��'HWHUPLQH�YDULRXV�W\SHV�RI�GLVFRQWLQXLWLHV�LQ�WKH�LQWHUYDO���������DV�WKH\�UHODWH�WR�IXQFWLRQV�DQG�H[SORUH
WKH�OLPLWDWLRQV�RI�WKH�JUDSKLQJ�FDOFXODWRU�DV�LW�UHODWHV�WR�WKH�EHKDYLRU�RI�WKH�IXQFWLRQ�DURXQG�GLVFRQWLQXLWLHV�
3��0��'HVFULEH�WKH�OHIW�VLGHG�EHKDYLRU�DQG�WKH�ULJKW�VLGHG�EHKDYLRU�RI�WKH�JUDSK�RI�D�IXQFWLRQ�DURXQG
GLVFRQWLQXLWLHV�
3��1��$QDO\]H�VLWXDWLRQV�PRGHOHG�E\�IXQFWLRQV��LQFOXGLQJ�H[SRQHQWLDO��ORJDULWKPLF��UDWLRQDO��SRO\QRPLDO��DQG
SRZHU�IXQFWLRQV��WR�VROYH�UHDO�ZRUOG�SUREOHPV�
3��2��'HYHORS�DQG�XVH�D�VLQXVRLGDO�IXQFWLRQ�WKDW�PRGHOV�D�VLWXDWLRQ�LQ�PDWKHPDWLFDO�DQG�UHDO�ZRUOG�SUREOHPV�
3��3��'HWHUPLQH�WKH�YDOXHV�RI�WKH�WULJRQRPHWULF�IXQFWLRQV�DW�WKH�VSHFLDO�DQJOHV�DQG�UHODWH�WKHP�LQ�PDWKHPDWLFDO
DQG�UHDO�ZRUOG�SUREOHPV�

6WUDQG���3��5HODWLRQV�DQG�JHRPHWULF�UHDVRQLQJ

.QRZOHGJH�	�6NLOO�6WDWHPHQW���3����7KH�VWXGHQW�XVHV�WKH�SURFHVV�VWDQGDUGV�LQ�PDWKHPDWLFV�WR
PRGHO�DQG�PDNH�FRQQHFWLRQV�EHWZHHQ�DOJHEUDLF�DQG�JHRPHWULF�UHODWLRQV��7KH�VWXGHQW�LV
H[SHFWHG�WR�

6WXGHQW�([SHFWDWLRQ

3��$��*UDSK�D�VHW�RI�SDUDPHWULF�HTXDWLRQV�
3��%��&RQYHUW�SDUDPHWULF�HTXDWLRQV�LQWR�UHFWDQJXODU�UHODWLRQV�DQG�FRQYHUW�UHFWDQJXODU�UHODWLRQV�LQWR�SDUDPHWULF
HTXDWLRQV�
3��&��8VH�SDUDPHWULF�HTXDWLRQV�WR�PRGHO�DQG�VROYH�PDWKHPDWLFDO�DQG�UHDO�ZRUOG�SUREOHPV�
3��'��*UDSK�SRLQWV�LQ�WKH�SRODU�FRRUGLQDWH�V\VWHP�DQG�FRQYHUW�EHWZHHQ�UHFWDQJXODU�FRRUGLQDWHV�DQG�SRODU
FRRUGLQDWHV�
3��(��*UDSK�SRODU�HTXDWLRQV�E\�SORWWLQJ�SRLQWV�DQG�XVLQJ�WHFKQRORJ\�
3��)��'HWHUPLQH�WKH�FRQLF�VHFWLRQ�IRUPHG�ZKHQ�D�SODQH�LQWHUVHFWV�D�GRXEOH�QDSSHG�FRQH�
3��*��0DNH�FRQQHFWLRQV�EHWZHHQ�WKH�ORFXV�GHÀQLWLRQ�RI�FRQLF�VHFWLRQV�DQG�WKHLU�HTXDWLRQV�LQ�UHFWDQJXODU
FRRUGLQDWHV�
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3��+��8VH�WKH�FKDUDFWHULVWLFV�RI�DQ�HOOLSVH�WR�ZULWH�WKH�HTXDWLRQ�RI�DQ�HOOLSVH�ZLWK�FHQWHU��K��N��
3��,��8VH�WKH�FKDUDFWHULVWLFV�RI�D�K\SHUEROD�WR�ZULWH�WKH�HTXDWLRQ�RI�D�K\SHUEROD�ZLWK�FHQWHU��K��N��

6WUDQG���3��1XPEHU�DQG�PHDVXUH

.QRZOHGJH�	�6NLOO�6WDWHPHQW���3����7KH�VWXGHQW�XVHV�SURFHVV�VWDQGDUGV�LQ�PDWKHPDWLFV�WR�DSSO\
DSSURSULDWH�WHFKQLTXHV��WRROV��DQG�IRUPXODV�WR�FDOFXODWH�PHDVXUHV�LQ�PDWKHPDWLFDO�DQG�UHDO�
ZRUOG�SUREOHPV��7KH�VWXGHQW�LV�H[SHFWHG�WR�

6WXGHQW�([SHFWDWLRQ

3��$��'HWHUPLQH�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�XQLW�FLUFOH�DQG�WKH�GHÀQLWLRQ�RI�D�SHULRGLF�IXQFWLRQ�WR�HYDOXDWH
WULJRQRPHWULF�IXQFWLRQV�LQ�PDWKHPDWLFDO�DQG�UHDO�ZRUOG�SUREOHPV�
3��%��'HVFULEH�WKH�UHODWLRQVKLS�EHWZHHQ�GHJUHH�DQG�UDGLDQ�PHDVXUH�RQ�WKH�XQLW�FLUFOH�
3��&��5HSUHVHQW�DQJOHV�LQ�UDGLDQV�RU�GHJUHHV�EDVHG�RQ�WKH�FRQFHSW�RI�URWDWLRQ�DQG�ÀQG�WKH�PHDVXUH�RI�UHIHUHQFH
DQJOHV�DQG�DQJOHV�LQ�VWDQGDUG�SRVLWLRQ�
3��'��5HSUHVHQW�DQJOHV�LQ�UDGLDQV�RU�GHJUHHV�EDVHG�RQ�WKH�FRQFHSW�RI�URWDWLRQ�LQ�PDWKHPDWLFDO�DQG�UHDO�ZRUOG
SUREOHPV��LQFOXGLQJ�OLQHDU�DQG�DQJXODU�YHORFLW\�
3��(��'HWHUPLQH�WKH�YDOXH�RI�WULJRQRPHWULF�UDWLRV�RI�DQJOHV�DQG�VROYH�SUREOHPV�LQYROYLQJ�WULJRQRPHWULF�UDWLRV�LQ
PDWKHPDWLFDO�DQG�UHDO�ZRUOG�SUREOHPV�
3��)��8VH�WULJRQRPHWU\�LQ�PDWKHPDWLFDO�DQG�UHDO�ZRUOG�SUREOHPV��LQFOXGLQJ�GLUHFWLRQDO�EHDULQJ�
3��*��8VH�WKH�/DZ�RI�6LQHV�LQ�PDWKHPDWLFDO�DQG�UHDO�ZRUOG�SUREOHPV�
3��+��8VH�WKH�/DZ�RI�&RVLQHV�LQ�PDWKHPDWLFDO�DQG�UHDO�ZRUOG�SUREOHPV�
3��,��8VH�YHFWRUV�WR�PRGHO�VLWXDWLRQV�LQYROYLQJ�PDJQLWXGH�DQG�GLUHFWLRQ�
3��-��5HSUHVHQW�WKH�DGGLWLRQ�RI�YHFWRUV�DQG�WKH�PXOWLSOLFDWLRQ�RI�D�YHFWRU�E\�D�VFDODU�JHRPHWULFDOO\�DQG
V\PEROLFDOO\�
3��.��$SSO\�YHFWRU�DGGLWLRQ�DQG�PXOWLSOLFDWLRQ�RI�D�YHFWRU�E\�D�VFDODU�LQ�PDWKHPDWLFDO�DQG�UHDO�ZRUOG�SUREOHPV�

6WUDQG���3��$OJHEUDLF�UHDVRQLQJ

.QRZOHGJH�	�6NLOO�6WDWHPHQW���3����7KH�VWXGHQW�XVHV�SURFHVV�VWDQGDUGV�LQ�PDWKHPDWLFV�WR
HYDOXDWH�H[SUHVVLRQV��GHVFULEH�SDWWHUQV��IRUPXODWH�PRGHOV��DQG�VROYH�HTXDWLRQV�DQG�LQHTXDOLWLHV
XVLQJ�SURSHUWLHV��SURFHGXUHV��RU�DOJRULWKPV��7KH�VWXGHQW�LV�H[SHFWHG�WR�

6WXGHQW�([SHFWDWLRQ

3��$��(YDOXDWH�ÀQLWH�VXPV�DQG�JHRPHWULF�VHULHV��ZKHQ�SRVVLEOH��ZULWWHQ�LQ�VLJPD�QRWDWLRQ�
3��%��5HSUHVHQW�DULWKPHWLF�VHTXHQFHV�DQG�JHRPHWULF�VHTXHQFHV�XVLQJ�UHFXUVLYH�IRUPXODV�
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3��&��&DOFXODWH�WKH�QWK�WHUP�DQG�WKH�QWK�SDUWLDO�VXP�RI�DQ�DULWKPHWLF�VHULHV�LQ�PDWKHPDWLFDO�DQG�UHDO�ZRUOG
SUREOHPV�
3��'��5HSUHVHQW�DULWKPHWLF�VHULHV�DQG�JHRPHWULF�VHULHV�XVLQJ�VLJPD�QRWDWLRQ�
3��(��&DOFXODWH�WKH�QWK�WHUP�RI�D�JHRPHWULF�VHULHV��WKH�QWK�SDUWLDO�VXP�RI�D�JHRPHWULF�VHULHV��DQG�VXP�RI�DQ
LQÀQLWH�JHRPHWULF�VHULHV�ZKHQ�LW�H[LVWV�
3��)��$SSO\�WKH�%LQRPLDO�7KHRUHP�IRU�WKH�H[SDQVLRQ�RI��D���E�Q�LQ�SRZHUV�RI�D�DQG�E�IRU�D�SRVLWLYH�LQWHJHU�Q�
ZKHUH�D�DQG�E�DUH�DQ\�QXPEHUV�
3��*��8VH�WKH�SURSHUWLHV�RI�ORJDULWKPV�WR�HYDOXDWH�RU�WUDQVIRUP�ORJDULWKPLF�H[SUHVVLRQV�
3��+��*HQHUDWH�DQG�VROYH�ORJDULWKPLF�HTXDWLRQV�LQ�PDWKHPDWLFDO�DQG�UHDO�ZRUOG�SUREOHPV�
3��,��*HQHUDWH�DQG�VROYH�H[SRQHQWLDO�HTXDWLRQV�LQ�PDWKHPDWLFDO�DQG�UHDO�ZRUOG�SUREOHPV�
3��-��6ROYH�SRO\QRPLDO�HTXDWLRQV�ZLWK�UHDO�FRHIÀFLHQWV�E\�DSSO\LQJ�D�YDULHW\�RI�WHFKQLTXHV�LQ�PDWKHPDWLFDO�DQG
UHDO�ZRUOG�SUREOHPV�
3��.��6ROYH�SRO\QRPLDO�LQHTXDOLWLHV�ZLWK�UHDO�FRHIÀFLHQWV�E\�DSSO\LQJ�D�YDULHW\�RI�WHFKQLTXHV�DQG�ZULWH�WKH
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