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&RXUVH� WLWOH�

	�&RGH�

&UHGLWV� &UHGLW�GLVWULEXWLRQ�RI�WKH�FRXUVH� (OLJLELOLW\�

FULWHULD�

3UH�UHTXLVLWH�

RI�WKH�FRXUVH�

�LI�DQ\��
/HFWXUH� 7XWRULDO� 3UDFWLFDO��

3UDFWLFH�

3URJUDPPLQJ�

XVLQJ�3\WKRQ� �� �� �� ��

&ODVV�;,,�

SDVV�

1LO�

/HDUQLQJ�2EMHFWLYHV���

7KLV�FRXUVH�LV�GHVLJQHG�DV�WKH�ILUVW�FRXUVH�WKDW��

x ,QWURGXFHV�SURJUDPPLQJ�FRQFHSWV�XVLQJ�3\WKRQ�WR�&RPSXWHU�6FLHQFH�VWXGHQWV�

x )RFXVHV� RQ� WKH� GHYHORSPHQW� RI� 3\WKRQ� SURJUDPPLQJ� WR� VROYH� SUREOHPV� RI� GLIIHUHQW

GRPDLQV�

x ,QWURGXFHV�WKH�FRQFHSW�RI�REMHFW��RULHQWHG�SURJUDPPLQJ�

/HDUQLQJ�2XWFRPHV���

2Q�VXFFHVVIXO�FRPSOHWLRQ�RI�WKH�FRXUVH��VWXGHQWV�ZLOO�EH�DEOH�WR��

x 8QGHUVWDQG�WKH�EDVLFV�RI�SURJUDPPLQJ�ODQJXDJH

x 'HYHORS��GRFXPHQW��DQG�GHEXJ�PRGXODU�3\WKRQ�SURJUDPV�

x $SSO\�VXLWDEOH�SURJUDPPLQJ�FRQVWUXFWV�DQG�EXLOW�LQ�GDWD�VWUXFWXUHV�WR�VROYH�D�SUREOHP�

x 8VH�DQG�DSSO\�YDULRXV�GDWD�REMHFWV�LQ�3\WKRQ�

x 8VH�FODVVHV�DQG�REMHFWV�LQ�DSSOLFDWLRQ�SURJUDPV�DQG�KDQGOH�ILOHV�

6<//$%86�2)�'6&����

7KHRU\��

8QLW�±��� � � � � � � � � � ����KRXUV��

,QWURGXFWLRQ�WR�3URJUDPPLQJ�

3UREOHP�VROYLQJ�VWUDWHJLHV��6WUXFWXUH�RI�D�3\WKRQ�SURJUDP��6\QWD[�DQG�VHPDQWLFV��([HFXWLQJ�

VLPSOH�SURJUDPV�LQ�3\WKRQ��

8QLW�±��� ����KRXUV��
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&UHDWLQJ�3\WKRQ�3URJUDPV�

,GHQWLILHUV� DQG� NH\ZRUGV�� /LWHUDOV�� QXPEHUV�� DQG� VWULQJV�� 2SHUDWRUV�� ([SUHVVLRQV��

,QSXW�RXWSXW�VWDWHPHQWV��'HILQLQJ�IXQFWLRQV��&RQWURO�VWUXFWXUHV��FRQGLWLRQDO�VWDWHPHQWV��ORRS�

FRQWURO�VWDWHPHQWV��EUHDN��FRQWLQXH�DQG�SDVV��H[LW�IXQFWLRQ���GHIDXOW�DUJXPHQWV��

�

8QLW�±���� � � � � � � � � � ����KRXUV��

%XLOW�LQ�'DWD�6WUXFWXUHV�

0XWDEOH�DQG�LPPXWDEOH�REMHFWV��6WULQJV��EXLOW�LQ�IXQFWLRQV�IRU�VWULQJ��VWULQJ�WUDYHUVDO��VWULQJ�

RSHUDWRUV�DQG�RSHUDWLRQV��/LVWV�FUHDWLRQ��WUDYHUVDO��VOLFLQJ�DQG�VSOLWWLQJ�RSHUDWLRQV��SDVVLQJ�OLVW�

WR�D�IXQFWLRQ��7XSOHV��VHWV��GLFWLRQDULHV�DQG�WKHLU�RSHUDWLRQV��

�

8QLW�±���� � � � � � � � � � ���KRXUV��

2EMHFW�2ULHQWHG�3URJUDPPLQJ�

,QWURGXFWLRQ�WR�FODVVHV��REMHFWV�DQG�PHWKRGV��6WDQGDUG�OLEUDULHV��

�

8QLW�±���� � � � � � � � � � ���KRXUV��

)LOH�DQG�([FHSWLRQ�+DQGOLQJ�

)LOH�KDQGOLQJ�WKURXJK�OLEUDULHV��(UURUV�DQG�H[FHSWLRQ�KDQGOLQJ��
�

3UDFWLFDO�� � � � � � � � � � ����KRXUV��
�

/LVW�RI�3UDFWLFDOV��

���� :$3�WR�ILQG�WKH�URRWV�RI�D�TXDGUDWLF�HTXDWLRQ�

���� :$3�WR�DFFHSW�D�QXPEHU�µQ¶�DQG�

M�� &KHFN�LI�¶Q¶�LV�SULPH�

N�� *HQHUDWH�DOO� SULPH�QXPEHUV�WLOO�µQ¶�

O�� *HQHUDWH�ILUVW�µQ¶�SULPH�QXPEHUV�7KLV�SURJUDP�PD\�EH�GRQH�XVLQJ�IXQFWLRQV�

���� :$3�WR�FUHDWH�D�S\UDPLG�RI�WKH�FKDUDFWHU�µ
¶�DQG�D�UHYHUVH�S\UDPLG�
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��� :$3�WKDW�DFFHSWV�D�FKDUDFWHU�DQG�SHUIRUPV�WKH�IROORZLQJ��

D�� SULQW�ZKHWKHU�WKH�FKDUDFWHU�LV�D�OHWWHU�RU�QXPHULF�GLJLW�RU�D�VSHFLDO�FKDUDFWHU�

E�� LI�WKH�FKDUDFWHU�LV�D�OHWWHU��SULQW�ZKHWKHU�WKH�OHWWHU�LV�XSSHUFDVH�RU�ORZHUFDVH�

F�� LI� WKH� FKDUDFWHU� LV� D� QXPHULF� GLJLW�� SULQWV� LWV� QDPH� LQ� WH[W� �H�J��� LI� LQSXW� LV� ���

RXWSXW�LV�1,1(��
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��� :$3� WR�SHUIRUP�WKH�IROORZLQJ�RSHUDWLRQV�RQ�D�VWULQJ�

D�� )LQG�WKH� IUHTXHQF\�RI�D�FKDUDFWHU�LQ�D�VWULQJ��

E�� 5HSODFH�D�FKDUDFWHU�E\�DQRWKHU�FKDUDFWHU�LQ�D�VWULQJ��

F�� 5HPRYH�WKH�ILUVW�RFFXUUHQFH�RI�D�FKDUDFWHU�IURP�D�VWULQJ��

G�� 5HPRYH�DOO�RFFXUUHQFHV�RI�D�FKDUDFWHU�IURP�D�VWULQJ��

����:$3�WR�VZDS�WKH�ILUVW�Q�FKDUDFWHUV�RI�WZR�VWULQJV��

����:ULWH� D� IXQFWLRQ� WKDW� DFFHSWV� WZR� VWULQJV� DQG� UHWXUQV� WKH� LQGLFHV�RI�DOO�WKH�RFFXUUHQFHV�

RI�WKH�VHFRQG�VWULQJ�LQ�WKH�ILUVW�VWULQJ�DV�D�OLVW�� ,I� WKH�VHFRQG�VWULQJ�LV�QRW�SUHVHQW�LQ�WKH�

ILUVW�VWULQJ�WKHQ�LW�VKRXOG�UHWXUQ�����

����:$3� WR� FUHDWH�D� OLVW�RI� WKH� FXEHV�RI�RQO\� WKH�HYHQ� LQWHJHUV� DSSHDULQJ� LQ� WKH� LQSXW� OLVW�

�PD\�KDYH�HOHPHQWV�RI�RWKHU�W\SHV�DOVR��XVLQJ�WKH�IROORZLQJ��

D�� 
IRU
�ORRS�

E��� OLVW�FRPSUHKHQVLRQ�

�

����:$3� WR�UHDG�D�ILOH�DQG�

P�� 3ULQW�WKH�WRWDO�QXPEHU�RI�FKDUDFWHUV��ZRUGV�DQG�OLQHV�LQ�WKH�ILOH��

Q�� &DOFXODWH�WKH�IUHTXHQF\�RI�HDFK�FKDUDFWHU�LQ�WKH�ILOH��8VH�D�YDULDEOH�RI�GLFWLRQDU\�

W\SH�WR�PDLQWDLQ�WKH�FRXQW��

R�� 3ULQW�WKH�ZRUGV�LQ�UHYHUVH�RUGHU��

S�� &RS\� HYHQ� OLQHV� RI� WKH� ILOH� WR� D� ILOH� QDPHG� µ)LOH�¶� DQG� RGG� OLQHV� WR� DQRWKHU�

ILOH�QDPHG�µ)LOH�¶��

����:$3� WR� GHILQH� D� FODVV� 3RLQW� ZLWK� FRRUGLQDWHV� [� DQG� \� DV� DWWULEXWHV�� &UHDWH�

UHOHYDQW�PHWKRGV� DQG� SULQW� WKH�REMHFWV��$OVR�GHILQH�D�PHWKRG�GLVWDQFH� WR�FDOFXODWH� WKH�

GLVWDQFH�EHWZHHQ�DQ\�WZR�SRLQW�REMHFWV��

����:ULWH� D� IXQFWLRQ� WKDW� SULQWV� D�GLFWLRQDU\�ZKHUH�WKH�NH\V�DUH�QXPEHUV�EHWZHHQ���DQG���

DQG�WKH�YDOXHV�DUH�FXEHV�RI�WKH�NH\V��

����&RQVLGHU�D�WXSOH�W� ���������������������������������:$3� WR�SHUIRUP�IROORZLQJ�RSHUDWLRQV��

D�� 3ULQW�KDOI�WKH�YDOXHV�RI�WKH�WXSOH�LQ�RQH�OLQH�DQG�WKH�RWKHU�KDOI�LQ�WKH�QH[W�OLQH��

E�� 3ULQW�DQRWKHU�WXSOH�ZKRVH�YDOXHV�DUH�HYHQ�QXPEHUV�LQ�WKH�JLYHQ�WXSOH��

F�� &RQFDWHQDWH�D�WXSOH�W� �����������ZLWK�W���

G�� 5HWXUQ�PD[LPXP�DQG�PLQLPXP�YDOXH�IURP�WKLV�WXSOH�

�

����:$3�WR�DFFHSW�D�QDPH�IURP�D�XVHU��5DLVH�DQG�KDQGOH�DSSURSULDWH�H[FHSWLRQ�V��LI�WKH�WH[W�HQWHUHG�

E\�WKH�XVHU�FRQWDLQV�GLJLWV�DQG�RU�VSHFLDO�FKDUDFWHUV��

(VVHQWLDO�5HDGLQJV�

x� 7DQHMD��6���.XPDU��1��3\WKRQ�3URJUDPPLQJ��$�PRGXODU�$SSURDFK���VW�HGLWLRQ��3HDUVRQ�

(GXFDWLRQ�,QGLD��������
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x� %DODJXUXVZDP\�(��,QWURGXFWLRQ�WR�&RPSXWLQJ�DQG�3UREOHP�6ROYLQJ�XVLQJ�3\WKRQ���QG�

HGLWLRQ��0F*UDZ�+LOO�(GXFDWLRQ��������

6XJJHVWLYH�5HDGLQJV�

x� %URZQ�� 0DUWLQ� &�� 3\WKRQ�� 7KH� &RPSOHWH� 5HIHUHQFH�� �QG� HGLWLRQ�� 0F*UDZ� +LOO�

(GXFDWLRQ��

������

x� *XWWDJ�� -�9�� ,QWURGXFWLRQ� WR� FRPSXWDWLRQ� DQG� SURJUDPPLQJ� XVLQJ� 3\WKRQ�� �QG� HGLWLRQ��

0,7�3UHVV��������

�

1RWH�� ([DPLQDWLRQ� VFKHPH� DQG� PRGH� VKDOO� EH� DV� SUHVFULEHG� E\� WKH� ([DPLQDWLRQ�

%UDQFK��8QLYHUVLW\�RI�'HOKL��IURP�WLPH�WR�WLPH��

�

&5(',7�',675,%87,21��(/,*,%,/,7<�$1'�35(�5(48,6,7(6�2)�7+(�

&2856(�
�

&RXUVH�WLWOH�

	�&RGH�

&UHGLWV� &UHGLW�GLVWULEXWLRQ�RI�WKH�FRXUVH� (OLJLELOLW\�

FULWHULD�

3UH�UHTXLVLWH�

RI�WKH�FRXUVH�

�LI�DQ\��
/HFWXUH� 7XWRULDO� 3UDFWLFDO��

3UDFWLFH�

&RPSXWHU�

6\VWHP�

$UFKLWHFWXUH�

�

��

�

��

�

��

�

��

&ODVV�;,,�

SDVV�

1,/�

�

/HDUQLQJ�2EMHFWLYHV��

7KH�/HDUQLQJ�2EMHFWLYHV�RI�WKLV�FRXUVH�DUH�DV�IROORZV��

x� ,QWURGXFHV� WKH� VWXGHQWV� WR� WKH� IXQGDPHQWDO� FRQFHSWV� RI� GLJLWDO� FRPSXWHU� RUJDQL]DWLRQ��

GHVLJQ�DQG�DUFKLWHFWXUH���

x� 'HYHORS� D� EDVLF� XQGHUVWDQGLQJ� RI� WKH� EXLOGLQJ� EORFNV� RI� WKH� FRPSXWHU� V\VWHP� DQG�

KLJKOLJKWV�KRZ�WKHVH�EORFNV�DUH�RUJDQL]HG�WRJHWKHU�WR�DUFKLWHFW�D�GLJLWDO�FRPSXWHU�V\VWHP���

�

/HDUQLQJ�2XWFRPHV��

2Q�VXFFHVVIXO�FRPSOHWLRQ�RI�WKH�FRXUVH��VWXGHQWV�ZLOO�EH�DEOH�WR��

x� 'HVLJQ�&RPELQDWLRQDO�&LUFXLWV�XVLQJ�EDVLF�EXLOGLQJ�EORFNV��6LPSOLI\�WKHVH�FLUFXLWV�XVLQJ�

%RROHDQ� DOJHEUD� DQG�.DUQDXJK�PDSV��'LIIHUHQWLDWH� EHWZHHQ� FRPELQDWLRQDO� FLUFXLWV� DQG�

VHTXHQWLDO�FLUFXLWV��

x� 5HSUHVHQW�GDWD� LQ�ELQDU\� IRUP��FRQYHUW�QXPHULF�GDWD�EHWZHHQ�GLIIHUHQW�QXPEHU� V\VWHPV�

DQG�SHUIRUP�DULWKPHWLF�RSHUDWLRQV�LQ�ELQDU\��

x� 'HWHUPLQH�YDULRXV�VWDJHV�RI�LQVWUXFWLRQ�F\FOH��SLSHOLQLQJ�DQG�GHVFULEH�LQWHUUXSWV�DQG�WKHLU�

KDQGOLQJ��

x� ([SODLQ�KRZ�&38�FRPPXQLFDWHV�ZLWK�PHPRU\�DQG�,�2�GHYLFHV�DQG�GLVWLQJXLVK�EHWZHHQ�

GLIIHUHQW�W\SHV�RI�SURFHVVRUV��

x� 6LPXODWH�WKH�GHVLJQ�RI�D�EDVLF�FRPSXWHU�XVLQJ�D�VRIWZDUH�WRRO��

',6&,3/,1(�63(&,),&�&25(�&2856(�±�������
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