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'HYHORSLQJ�(OHPHQWDU\�0DWKHPDWLFV�/HVVRQV�DQG�&XUULFXOXP�6WDQGDUGV�
�

WR�)RVWHU�&KLOGUHQ¶V�0DWKHPDWLFDO�7KLQNLQJ�DQG�([SUHVVLRQ�$ELOLWLHV�
�

<XNLR�6XJDZDUD� �
7D\DPD�(OHPHQWDU\�6FKRRO��-DSDQ�

�
,QWURGXFWLRQ�

�
� � � � � *HQHUDOO\�VSHDNLQJ��SHRSOH�HPSKDVL]H�WKDW�HOHPHQWDU\�VFKRRO�FKLOGUHQ�VKRXOG�EH�
WDXJKW�MXVW�EDVLF�PDWKHPDWLF�IXQGDPHQWDOV�DQG�NQRZOHGJH��VXFK�DV�EDVLF�FDOFXODWLRQ�
RU�XQGHUVWDQGLQJ�WKH�QDPHV�DQG�WKH�SURSHUWLHV�RI�VLPSOH�GLDJUDPV��,Q�VXFK�OHVVRQV��
WHDFKHUV�WHDFK�PDWKHPDWLFV�OHVVRQV�LQ�D�ZD\�WKDW�FKLOGUHQ�GR�QRW�WKLQN�GHHSO\�DERXW�
PDWKHPDWLFDO�PDWWHUV��WKDW�LV��FKLOGUHQ�MXVW�OHDUQ�WKH�SURFHGXUHV�RI�FDOFXODWLRQ��WKH�
SURSHUWLHV�RI�GLDJUDPV��HWF��,�DP�VXUH�WKDW�FKLOGUHQ�VKRXOG�OHDUQ�EDVLF�DQG�IXQGDPHQWDO�
VNLOOV�DQG�NQRZOHGJH��KRZHYHU��VXFK�OHVVRQV�GR�QRW�SURPRWH�LQWHUHVW�DQG�DSSUHFLDWLRQ�
RI�PDWKHPDWLFDO�OHDUQLQJ��,�WKLQN�WKDW�FKLOGUHQ�GR�QHHG�WR�WKLQN�IRU�WKHPVHOYHV�DQG�DFW�
IRU�WKHPVHOYHV�WKURXJK�PDWKHPDWLFV�OHVVRQV�LQ�DGGLWLRQ�WR�PDWKHPDWLF�IXQGDPHQWDOV��
� � � � � 7KHQ��KRZ�FDQ�ZH�IRVWHU�FKLOGUHQ¶V�DELOLWLHV�WR�WKLQN�DQG�H[SUHVV�WKHPVHOYHV� �
PDWKHPDWLFDOO\"�,�ZLOO�SUHVHQW�P\�IXQGDPHQWDO�LGHDV�DQG�DQ�DFWXDO�UHFRUG�RI�OHVVRQV��
�
+RZ�:H�&DQ�)RVWHU�&KLOGUHQ¶V�0DWKHPDWLFDO�7KLQNLQJ�DQG�([SUHVVLRQ�$ELOLWLHV�

�
$GG�$GYDQFHG�/HDUQLQJ�LQ�0DWKHPDWLFV�&XUULFXOXP�RU�'HYHORS�WKH�&XUULFXOXP� �
� � � � � &XUULFXOXP�VWDQGDUGV�VKRZ�H[SOLFLWO\�PLQLPXP�HVVHQWLDOV�WKDW�FKLOGUHQ�KDYH�WR�
OHDUQ�LQ�VFKRRO��-DSDQHVH�WH[WERRNV�DUH�ZULWWHQ�EDVHG�RQ�WKH�FXUULFXOXP�VWDQGDUGV�DQG�LW�
KDV�QR�H[WHQVLRQ�EHFDXVH�RI�OLPLWDWLRQ��,W�LV�D�WHDFKHU¶V�UHVSRQVLELOLW\�WR�OHDG�KLV�KHU�
OHVVRQ�WR�GHYHORS�FKLOGUHQ¶V�WKLQNLQJ�EH\RQG�WKH�UHVWULFWLRQV�RI�WKH�WH[WERRN�� � �
)XUWKHUPRUH��ZH�QHHG�WR�SODQ�DGYDQFHG�OHDUQLQJ�LQ�RXU�PDWKHPDWLFV�FXUULFXOXP�ZLWKLQ�
OLPLWHG�WHDFKLQJ�KRXUV��7KLV�PHDQV�WKDW�ZH�VKRXOG�LQWHUVSHUVH�WKH�FXUULFXOXP�VWDQGDUGV�
ZLWK� H[SDQGHG� FRQWHQW�� &KLOGUHQ¶V�PDWKHPDWLFDO� WKLQNLQJ� DQG� H[SUHVVLRQ� DELOLWLHV� DUH�
IRVWHUHG�WKURXJK�VXFK�DGYDQFHG�OHDUQLQJ��VHH�)LJXUH����� � � � �
� $GYDQFHG�OHDUQLQJ� �
� � /HDUQLQJ�
,QVWUXFWLRQ�3URFHVV� GHYHORS� H[SDQG� 3URFHVV�

� )LJXUH���� � 0RGHO�RI�WKH�UHODWLRQ�EHWZHHQ�FXUULFXOXP�VWDQGDUGV�DQG�DGYDQFHG�OHDUQLQJ� �
� ZLWKLQ�D�WHDFKLQJ�XQLW��SXW�DGYDQFHG�OHDUQLQJ�LQ�FXUULFXOXP�VWDQGDUGV�GDLO\�� �

&XUULFXOXP�6WDQGDUGV�
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&KDQJLQJ� IURP� ³.QRZOHGJH� 3RXULQJ�W\SH� /HVVRQV´� WR� ³.QRZOHGJH� &UHDWLQJ�W\SH�
/HVVRQV´� �
� � � � � 1H[W��ZH�WHDFKHUV�QHHG�WR�FKDQJH�RXU�YLHZV�RI�HOHPHQWDU\�PDWKHPDWLFV�OHVVRQV��
:H�VKRXOG�WU\�WR�FKDQJH�IURP�WUDGLWLRQDO�³.QRZOHGJH�3RXULQJ�W\SH�/HVVRQV´�WR�
³.QRZOHGJH�&UHDWLQJ�W\SH�/HVVRQV�´�.QRZOHGJH�SRXULQJ�W\SH�OHVVRQ�PHDQV�D�
WUDGLWLRQDO�DQG�FRQYHQWLRQDO�VW\OH�ZKHUH�WHDFKHUV�JLYH�FKLOGUHQ�UHDG\�PDGH�PDWKHPDWLFV�
NQRZOHGJH�DQG�FRQFHSWV�LQ�D�RQH�VLGHG�ZD\��2Q�WKH�FRQWUDU\��NQRZOHGJH�FUHDWLQJ�W\SH�
OHVVRQ�PHDQV�WKDW�FKLOGUHQ�FUHDWH�PDWKHPDWLFV�NQRZOHGJH�DQG�FRQFHSWV�WKHPVHOYHV��
7KLV�FKDQJH�LV�QHHGHG�IRU�FKLOGUHQ�DV�ZHOO�DV�IRU�WHDFKHUV��,W�LV�LPSRUWDQW�WKDW�FKLOGUHQ�
IHHO�WKDW�OHDUQLQJ�PDWKHPDWLFV�LV�WR�FUHDWH�QHZ�PDWKHPDWLFV�WKLQNLQJ��ZKLOH�WDONLQJ�
DERXW�PDWKHPDWLFDO�PDWWHUV�WRJHWKHU��
�
7KH�:D\�RI�7KLQNLQJ�DERXW�³.QRZOHGJH�&UHDWLQJ�W\SH�/HVVRQV´� �
� � � � � 7KH�QHFHVVDU\�FRQGLWLRQ�WR�DSSURYH�³.QRZOHGJH�&UHDWLQJ�W\SH�/HVVRQV´�LV�WKH� �
WKRXJKW�WKDW�HOHPHQWDU\�PDWKHPDWLFV�OHVVRQV�FRQVLVW�RI�FKLOGUHQ¶V�FRQVWUXFWLYH�DFWLYLWLHV�
�WKH�YLHZ�RI�FRQVWUXFWLYH�OHDUQLQJ���&RQVWUXFWLYH�OHDUQLQJ�LV�GRQH�WKURXJK�FKLOGUHQ¶V� �
FROODERUDWLYH�DQG�LQWHUDFWLYH�OHDUQLQJ�DERXW�HDFK�WKRXJKW��7KHUHIRUH��WHDFKHUV�GR�QRW�
H[SOLFLWO\�WHDFK�FKLOGUHQ�WKHLU�NQRZOHGJH�DQG�VNLOO�EXW�FKLOGUHQ�JUDVS�D�SUREOHP�
WKHPVHOYHV��SXUVXH��DQG�VROYH�WKH�SUREOHP��7KXV��WKH\�FUHDWH�QHZ�NQRZOHGJH�
WKHPVHOYHV�WKURXJK�WKH�OHDUQLQJ�RI�SUREOHP�VROYLQJ���%XW��,�GR�QRW�DJUHH�WR�ZKDW�LV�
FDOOHG�³1HZ�1HZ�0DWK�´�RYHUHPSKDVL]LQJ�FRQVWUXFWLYH�OHDUQLQJ�ZLWKRXW�EDVLF�GULOOV��� � �

8QWLO�QRZ�LW�KDV�EHHQ�VDLG�WKDW�VXFK�OHDUQLQJ�LV�RQO\�IRU�DGYDQFHG�FKLOGUHQ��
KRZHYHU��WKLV�PHWKRG�FRXOG�EH�XVHG�WR�GHHSHQ�PDWKHPDWLFDO�XQGHUVWDQGLQJ�LQ�ORZ�OHYHO�
FKLOGUHQ�DOVR��7KH�VLWXDWLRQ�ZKHUH�WKH�FODVV�LQFOXGHV�YDULRXV�W\SHV�RI�FKLOGUHQ�DOO�
WKLQNLQJ�WRJHWKHU�LQ�PDWKHPDWLFV�OHVVRQV�PDNHV�LW�SRVVLEOH�WR�SUDFWLFH�NQRZOHGJH�
FUHDWLQJ�W\SH�OHVVRQV��7KDW�LV��LQ�QRUPDO�FODVVURRPV�RI�PL[HG�DELOLWLHV��ZH�FDQ�PDNH�XVH�
RI�FKLOGUHQ¶V�WKRXJKWV��GHYHORSLQJ�WKHLU�OHDUQLQJ�DQG�FUHDWLQJ�QHZ�NQRZOHGJH��%HFDXVH�
RI�WKLV�ZH�GR�QRW�QHHG�WR�JURXS�FKLOGUHQ�VSHFLDOO\��
�
7KH�5ROH�RI�7HDFKHU�LV�WR�'UDZ�2XW�&KLOGUHQ¶V�7KRXJKWV�
� � � � � :KDW�LV�WKH�ZD\�WR�EH�DEOH�WR�PDNH�XVH�RI�ORZ�OHYHO�FKLOGUHQ¶V�WKRXJKWV�DV�,�VWDWHG�
LQ�WKH�DERYH�FKDSWHU"�,W�PHDQV�WKDW�FKLOGUHQ¶V�VLPSOH�DQG�QDWXUDO�TXHVWLRQV�DQG�WKRXJKWV�
FRXOG�EH�LPSRUWDQW�HOHPHQWV�RI�PDWKHPDWLFV�OHVVRQV��7KDW�LV��FKLOGUHQ¶V�H[SUHVVLRQV��
ZRUGV��DWWLWXGHV��DQG�UHVSRQVHV�FRXOG�EH�HOHPHQWV�WKDW�DUH�LQWHJUDWHG�LQWR�PDWKHPDWLFV�
OHVVRQV��6RPHWLPHV��FKLOGUHQ¶V�PXUPXULQJ�DQG�PLVWDNHV�FDQ�EH�LPSRUWDQW�FXHV��7KH�
WHDFKHU�QHHGV�WKH�DELOLW\�WR�GUDZ�RXW�FKLOGUHQ¶V�H[SUHVVLRQV�DQG�WR�WHDFK�FKLOGUHQ�KRZ�WR�
H[SUHVV�WKHLU�WKRXJKWV��7KH�WHDFKHU�KDV�WR�GUDZ�RXW�FKLOGUHQ¶V�WKRXJKWV��OLVWHQ�WR�WKHP��
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DQG�OHW�FKLOGUHQ�GLVFXVV�WKHP�WRJHWKHU��DQG�E\�GRLQJ�VR�H[SDQGLQJ�WKHLU�WKRXJKWV��,Q�
RWKHU�ZRUGV��D�WHDFKHU�ZRXOG�DFW�DV�D�FKDLU�SUHVLGLQJ�RYHU�D�OHVVRQ�RU�DV�WKH�FRRUGLQDWRU�
RI�LW��
�
:KHQ�LQ�D�/HVVRQ�&KLOGUHQ¶V�0DWKHPDWLFDO�7KLQNLQJ�DQG�([SUHVVLRQ�$ELOLWLHV�
6KRXOG�EH�$GYDQFHG� � � �
� � � � � $OWKRXJK�ZH�PLJKW�VD\�ZH�FDQ�GR�LW�LQ�HYHU\�OHVVRQ�VWDJH��LW�LV�ILUVW�FOHDU�WKDW�ZH�
FDQ�HQFRXUDJH�FKLOGUHQ�ZKHQ�WKH\�DVN�TXHVWLRQV��&KLOGUHQ�GLVFRYHU�QHZ�SUREOHPV�ZKHQ�
IDFLQJ�YDULRXV�PDWKHPDWLFDO�WHDFKLQJ�PDWHULDOV�WKDW�WKH�WHDFKHU�SUHVHQWV�LQ�D�OHVVRQ��
:KHQ�GLVFRYHULQJ�QHZ�SUREOHPV��WKH\�KDYH�WR�WKLQN�DERXW�LW�LQ�PDQ\�ZD\V�DQG�H[SUHVV�
WKHLU�WKRXJKWV�� �
� � � � � 1H[W��WKHLU�DELOLWLHV�FDQ�EH�GHYHORSHG�DW�WKH�VWDJH�ZKHUH�WKH\�SXUVXH�WKHLU�SUREOHP�
FRRSHUDWLYHO\��7KHQ��WKH\�KDYH�WR�WKLQN�RXW�DQG�H[SUHVV�WKHLU�WKRXJKWV�DQG�VROXWLRQV�� �
0RUHRYHU��WR�DQDO\]H�WKH�H[SUHVVLRQ�SUHVHQWHG�DOVR�FDQ�EHFRPH�D�PDWWHU�WR�WKLQN�DERXW�
WRJHWKHU��7KHUHIRUH��LW�LV�LPSRUWDQW�WKDW�ZH�WHDFKHUV�OHDG�FKLOGUHQ�WR�GLVFRYHU�RWKHU�QHZ�
SUREOHPV�DIWHU�WKH\�VROYH�WKH�SUHYLRXV�SUREOHP��7KDW�LV��NQRZOHGJH�FUHDWLQJ�W\SH�
OHVVRQV�VKRZ�FRQWLQXRXV�SUREOHP�VROYLQJ�IURP�SUREOHP�WR�SUREOHP��6XFK�OHVVRQV�PDNH�
LW�SRVVLEOH�WR�GUDZ�RXW�DQG�HQFRXUDJH�FKLOGUHQ¶V�WKLQNLQJ�DQG�H[SUHVVLRQ��7KH�SRLQW�LV�
WKDW�ZH�OHW�FKLOGUHQ�WKLQN�DERXW�DQG�GLVFXVV�PDWKHPDWLFDO�PDWWHUV��ZKLFK�FDQ�EH�D�
PHWKRG�WR�IRVWHU�FKLOGUHQ¶V�PDWKHPDWLFDO�WKLQNLQJ�DQG�H[SUHVVLRQ�DELOLWLHV��)LJXUH����� � � � � �
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)LJXUH���� � 3KDVHV�RI�FRQWLQXRXV�SUREOHP�VROYLQJ�OHVVRQV��0DWKHPDWLFDO�WKLQNLQJ�DQG�H[SUHVVLRQ�
� � � � � � � � � � DSSHDU�LQ�GLVFRYHULQJ�DQG�VROYLQJ�D�SUREOHP��DQG�FRQWLQXLQJ�LQ�WKLV�ZD\��
�
6DPSOH�RI�³.QRZOHGJH�&UHDWLQJ�W\SH�/HVVRQ´�
2EMHFWLYH��'LVFRYHULQJ�WKH�IRUPXOD�RI�WKH�DUHDV�RI�TXDGUDQJOH�ILJXUHV�WKURXJK�
PHDVXUHPHQW�RI�D�NLWH�GLDJUDP�� � �

'LVFRYHULQJ�SUREOHP��� 7KLQNLQJ�DQG�([SUHVVLRQ�

6ROYLQJ�SUREOHP���
�

7KLQNLQJ�DQG�([SUHVVLRQ�

'LVFRYHULQJ�SUREOHP��� 7KLQNLQJ�DQG�([SUHVVLRQ�

6ROYLQJ�SUREOHP��� 7KLQNLQJ�DQG�([SUHVVLRQ�
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3ODQQLQJ�DGYDQFHG�OHDUQLQJ�LQ�WKH�XQLW�RI�³�WK�JUDGH��7KH�$UHD�RI�4XDGUDQJOH�
DQG�7ULDQJOH�´� � �
� � � � � 7KH�8QLW�3ODQ�����KRXUV��
� � � � � � $UHD�RI�3DUDOOHORJUDP����������������������KRXUV�
� � � � � � $UHD�RI�7ULDQJOH�����������������������������KRXUV�
� � � � � � $UHD�RI�9DULRXV�4XDGUDQJOHV��������������KRXUV��LQFOXGHV�WKH�OHVVRQ�KHUH��
� � � � � � 5HYLHZ����������������������������������������KRXUV�
� � � � � � )XUWKHU�OHDUQLQJ�RQ�KRZ�WR�PHDVXUH�WKH�DUHD�RI�RWKHU�GLDJUDPV�����KRXUV�
�

6DPSOH�RI�SUDFWLFH�� �FP�
� � � � � ,�SUHVHQWHG�WR�WKH�FKLOGUHQ�WKH�IROORZLQJ�
NLWH�GLDJUDP��VHH�)LJXUH����DQG�PDGH�WKHP�WKLQN� �
DERXW�KRZ�WR�PHDVXUH�WKH�DUHD��
� � � � � 7KH�FKLOGUHQ�VKRZHG�YDULRXV�ZD\V�RI�PHDVXULQJ�
LW�DV�IROORZV��6ROYLQJ�SUREOHP��� � �FP�
�
� � � � � >6ROXWLRQ��@� �
� � � � � � � � &KLOG�$�FDOFXODWHG�WKH�DUHD�RI�WZR�WULDQJOHV�� � � � � � )LJXUH���� � 7KH�EHJLQQLQJ�SUREOHP�� � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �VHH�)LJXUH���� � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � ��[�������[��� ����FP��� �
�
� � � � � >6ROXWLRQ��@� �FP�

&KLOG�%�LQVHUWHG�WZR�WULDQJOHV�LQWR� � �FP�
� � � � � � � D�UHFWDQJOH�DQG�FDOFXODWHG�WKH�DUHD�RI�WKH�
� � � � � UHFWDQJOH��VHH�)LJXUH����� � � ��[��� ����FP��� � � � � � � � � � � � � � � � � � � � � � � � �
� )LJXUH���� � 6ROXWLRQ����
� >6ROXWLRQ��@�
� � � � � � � � &KLOG�&�PDGH�D�ODUJH�UHFWDQJOH�VHHQ�LQ�)LJXUH���VXUURXQGLQJ�WKH�NLWH�GLDJUDP��

7KHQ�KH�FDOFXODWHG�WKH�DUHD�RI�WKH�ODUJH�UHFWDQJOH�DQG�GLYLGHG�E\�WZR��
� � � � � � � �FP� ��[������� ����FP���
� � 
� 
��
� � 
�� 
�
� � �FP� �� �FP�
� �
�
� � �FP�
� � � � � )LJXUH����6ROXWLRQ����LQVHUW�WZR�WULDQJOHV�� � � � � � )LJXUH���� � 6ROXWLRQ�����PHDVXUH�XVLQJ�WKH�GRXEOH�DUHD��
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� � � � � >6ROXWLRQ��@� 
UHYHUVHG�
� � � � � � � � � &KLOG�'�FXW�WKH�NLWH�GLDJUDP�LQWR�WZR��
� � � � � +H�UHYHUVHG�RQH�WULDQJOH��DWWDFKHG�LW�WR�WKH�RWKHU� �FP�
� � � � � RQH�DQG�PDGH�D�SDUDOOHORJUDP��VHH�)LJXUH����� � � � � � �FP�
� )LJXUH����6ROXWLRQ����
� � � � � � � � � ��[��� �����FP��� � �
� � � � � � � � � � �
� � � � � 1H[W��,�OHW�FKLOGUHQ�WKLQN�RI�WKH�IRUPXOD�WR�PHDVXUH�WKH�NLWH�GLDJUDP��
� � � � � :H�IRXQG�WKDW�ZH�KDG�WR�XVH�³GLDJRQDO�OLQHV´�ZKLFK�KDG�QRW�EHHQ�XVHG�LQ�
PHDVXULQJ�WKH�GLDJUDPV�DW�DOO��:H�FDPH�WR�QRWLFH�WKDW�WKHLU�DUHDV�FRXOG�EH�PHDVXUHG�
ZLWK�WKH�IRUPXOD��³GLDJRQDO�OLQH�[�GLDJRQDO�OLQH����´��RQH�GLDJRQDO�OLQH�OHQJWK�PXOWLSOLHG�
E\�DQRWKHU�GLDJRQDO�OLQH�OHQJWK�GLYLGHG�E\�����7KHUHIRUH��WKH�UHVXOW�ZDV�³��[�������´�
� � � � � 7KRXJK�WKH\�WKRXJKW�LW�ZDV�RYHU��,�DVNHG�WKHP�DERXW�WKH�SURSHUWLHV�RI�WKLV�NLWH� �
GLDJUDP�IRUPXOD��/RRNLQJ�DW�WKH�GLDJUDP��WKH�FKLOGUHQ�IRXQG�WKDW�WKH�WZR�GLDJRQDO�OLQHV�
ZHUH� SHUSHQGLFXODU��VHH�)LJXUH� ���� 7KDW� LV�� WKH� FKLOGUHQ� KDG� IRUHVHHQ� WKDW� WKH\�PLJKW�
PHDVXUH� WKH� DUHD�RI� WKH� GLDJUDP�ZLWK�SHUSHQGLFXODU�GLDJRQDO� OLQHV�XVLQJ� WKH� IRUPXOD��
³GLDJRQDO�OLQH�[�GLDJRQDO�OLQH�����´�
� � � � � %XW�WKLV�OHVVRQ�ZDV�QRW�RYHU�\HW��1H[W��WKH�OHVVRQ� �
GHYHORSHG�WRZDUGV�D�QHZ�SUREOHP�ZKHWKHU�ZH�FRXOG� �
ILQG�RWKHU�GLDJUDPV�WKDW�ZH�PLJKW�DSSO\�WKLV�IRUPXOD�
WR��'LVFRYHULQJ�SUREOHP���
� � � � � 2XU�FRQFHUQ�FKDQJHG�WR�WKH�SUREOHP�RI�ZKHWKHU�
WKHUH�DUH�DQ\�GLDJUDPV�ZLWK�WZR�SHUSHQGLFXODU�
GLDJRQDO�OLQHV�OLNH�WKH�NLWH�GLDJUDP��7KHQ��FKLOGUHQ� � � � )LJXUH����'LDJRQDO�OLQHV�DUH�SHUSHQGLFXODU�� �
DQVZHUHG��³,W�LV�D�UKRPEXV´�DQG�IRXQG�WKDW�WKH�DUHD� �
RI�D�VTXDUH�FRXOG�DOVR�EH�FDOFXODWHG�E\�WKH�IRUPXOD��6ROYLQJ�SUREOHP���7KH�FKLOGUHQ�
IRXQG�WKDW�QHZ�SUREOHP�FDQ�EH�VROYHG�E\�WKLV�IRUPXOD�DQG�RXU�SUREOHP�VROYLQJ�ZDV�QRW�
RYHU��$QRWKHU�WHDFKHU�FRQWLQXHG�P\�SUDFWLFH�DQG�RXU�SUREOHPV�� � �
�
%URDGHQLQJ�DQG�'HHSHQLQJ�3UDFWLFH�
� � � � � 5HDGLQJ�WKH�DERYH�OHVVRQ�UHFRUG��7DQDND���������GHYHORSHG�RXU�SUREOHPV�ZLWK�KLV�
�WK�JUDGHUV�DQG�IXUWKHUHG�LW��WKH�EHORZ�LV�D�VXPPDU\���
� � � � � � � �

)URP�WKH�NQRZOHGJH�WKDW�LI�WKH�GLDJUDPV�KDYH�WZR�SHUSHQGLFXODU�GLDJRQDO�
OLQHV�ZH�FRXOG�XVH�WKH�IRUPHU�IRUPXOD��FKLOGUHQ�IRUHVDZ�WKDW�WKH\�PLJKW�
DOVR�DSSO\�WKH�IRUPXOD�WR�WKH�IROORZLQJ�GLDJUDP��VHH�ILJXUH������'LVFRYHULQJ� �
SUREOHP�DQG�VROYLQJ�SUREOHP��7KLV�LV�D�WUDSH]RLG��TXDGUDQJOH�ZLWK�XQHTXDO�
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VLGHV���:KHQ�ZH�WUDQVIRUP�WKLV�GLDJUDP��LW�EHFRPHV�D�ULJKW�WULDQJOH��VHH�
)LJXUH������5LJKW�WULDQJOH�LV�D�NLQG�RI�TXDGUDQJOH�ZLWK�WZR�SHUSHQGLFXODU�
GLDJRQDO�OLQHV�DQG��WKHUHIRUH��WKH�VDPH�IRUPXOD�FDQ�EH�DSSOLHG��7DQDND�WULHG�
WR�WUDQVIRUP�WKH�TXDGUDQJOHV�IXUWKHU��DQG�KH�DQG�KLV�VWXGHQWV�IRXQG�WKDW�
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