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%,30,126 DQG 0,30,126 UHIHU WR VLPSOH EUDQFK�DQG�ERXQG SURFHGXUHV ZKLFK� WRJHWKHU
ZLWK 0,126 �9HUVLRQ ��� RU ODWHU�� DOORZ WKH 0,126 XVHU WR VROYH LQWHJHU SURJUDPV� %,3�
0,126 VROYHV ELQDU\ LQWHJHU OLQHDU SURJUDPV� 0,30,126 LV GHVLJQHG WR VROYH PL[HG LQWHJHU
OLQHDU SURJUDPV� RU DQ\ OLQHDU SURJUDP ZKHUH VRPH RU DOO RI WKH YDULDEOHV DUH LQWHJHU PXOWL�
SOHV RI JLYHQ LQFUHPHQWV� 7KH %,30,126 URXWLQHV FDQ EH IRXQG LQ WKH pOH %,3)816�)25�
WKH 0,30,126 URXWLQHV DUH IRXQG LQ WKH pOH 0,3)816�)25�

7KH %,30,126 DQG 0,30,126 URXWLQHV DUH GHVLJQHG WR H[HFXWH D VLPSOH WH[WERRN
YHUVLRQ RI WKH EUDQFK�DQG�ERXQG WHFKQLTXH IRU LQWHJHU SURJUDPPLQJ� WKXV WKH\ VKRXOG ZRUN
pQH IRU SUREOHPV ZLWK D IHZ LQWHJHU YDULDEOHV� +RZHYHU� EHFDXVH VRXUFH FRGH LV SURYLGHG� WKH
VRSKLVWLFDWHG XVHU PD\ EH DEOH WR PRGLI\ %,30,126 DQG 0,30,126 WR FUHDWH SRZHUIXO
DQG HrFLHQW YHUVLRQV RI WKH EUDQFK�DQG�ERXQG DOJRULWKP� 0,126 XVHUV FDQ HDVLO\ PRGLI\
WKHVH URXWLQHV LQ RUGHU WR H[SHULPHQW ZLWK GLoHUHQW IDWKRPLQJ FULWHULD� EUDQFKLQJ UXOHV�
DQG ERXQG FKRLFHV� %HFDXVH 0,126 LV D SRZHUIXO DQG HrFLHQW QRQ�OLQHDU SURJUDP VROYHU�
%,30,126 DQG 0,30,126 FRXOG SRVVLEO\ EH XVHG WR VROYH LQWHJHU QRQ�OLQHDU SURJUDPV�
KRZHYHU� WKLV KDV QRW EHHQ WHVWHG DQG� LW LV FRQFHLYDEOH WKDW� VKRXOG \RX GHFLGH WR VROYH
LQWHJHU QRQ�OLQHDU SURJUDPV� \RX ZRXOG KDYH WR PRGLI\ WKH VRXUFH FRGH�

0,30,126� WKH PL[HG LQWHJHU SURJUDPPLQJ SDFNDJH� DOORZV WKH XVHU WR VROYH LQWHJHU
SURJUDPV ZKHUH VRPH RU DOO RI WKH YDULDEOHV DUH LQWHJHU PXOWLSOHV RI XVHU�VSHFLpHG LQFUHPHQWV�
WKHVH LQFUHPHQWV PD\ RU PD\ QRW EH LQWHJHU�YDOXHG WKHPVHOYHV� 7KLV DSSURDFK PD\ DOORZ
IRU PRUH VWDELOLW\ LQ WKH SUREOHPV WKH XVHU ZLVKHV WR VROYH� VLQFH LW ZLOO QRW EH QHFHVVDU\ WR
VFDOH WKH SUREOHP FRQVWUDLQWV WR GHDO ZLWK VWULFWO\ LQWHJHU�YDOXHG YDULDEOHV� 7KLV DSSURDFK
DOVR KHOSV WKH XVHU WR DYRLG VRPH RI WKH FRPSOLFDWLRQV LQYROYHG ZLWK ERXQG VHOHFWLRQ LQ WKH
EUDQFK�DQG�ERXQG DOJRULWKP ZKHQ VRPH RI WKH YDULDEOHV FDQQRW WDNH RQ DOO LQWHJHU YDOXHV�

,Q WKH FKDSWHUV WKDW IROORZ� ZH GHVFULEH KRZ WR VHW XS DQG XVH %,30,126 DQG 0,30,�
126 WR VROYH ELQDU\ DQG PL[HG LQWHJHU OLQHDU SURJUDPV� $OWKRXJK ZH ZLOO GLVFXVV HYHU\�
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WKLQJ \RX QHHG WR NQRZ DERXW %,30,126 DQG 0,30,126 WR VROYH PL[HG LQWHJHU OLQHDU
SURJUDPV� ZH DVVXPH WKDW WKH XVHU KDV DOUHDG\ XVHG 0,126 WR VROYH OLQHDU SURJUDPV� ,Q
DQ\ FDVH� ZH UHFRPPHQG WKDW \RX NHHS D FRS\ RI WKH 0,126 8VHU
V 0DQXDO QHDUE\ IRU
FRQVXOWDWLRQ�
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%,30,126 UHIHUV WR D VHW RI URXWLQHV ZKLFK� WRJHWKHU ZLWK 0,126� DOORZ \RX WR VROYH
ELQDU\ LQWHJHU OLQHDU SURJUDPV� %,30,126 XVHV D VLPSOH EUDQFK�DQG�ERXQG DOJRULWKP� DV
VSHFLpHG E\ 'DNLQ� �6HH 6HFWLRQ $�� LQ WKH $SSHQGL[ IRU D GHWDLOHG H[SODQDWLRQ RI WKH
EUDQFK�DQG�ERXQG PHWKRG XVHG IRU LQWHJHU SURJUDPPLQJ��

,Q WKLV FKDSWHU� ZH GHVFULEH KRZ WR VHW XS WKH %,30,126 H[HFXWDEOH SURJUDP DQG WKH
%,30,126 LQSXW pOHV LQ RUGHU WR VROYH D ELQDU\ LQWHJHU OLQHDU SURJUDP� $ VLPSOH H[DPSOH
RI ELQDU\ LQWHJHU OLQHDU SURJUDPPLQJ LV SUHVHQWHG WR LOOXVWUDWH WKH VHWXS SURFHVV�

��� 6(77,1* 83 %,30,126

5( 48, 5( 0 ( 1 7 6

7R VHW XS %,30,126� \RX ZLOO QHHG�

s D FRS\ RI WKH 0,126 VRXUFH FRGH �9HUVLRQ ��� RU ODWHU��

s D )RUWUDQ �� FRPSLOHU�

s WKH ,30,126 GLVNHWWH ZKLFK FRQWDLQV WKH %,30,126 VRXUFH FRGH� DQG�

s D FRPSXWHU ZLWK VXrFLHQW PHPRU\ �VHH WKH 0,126 8VHU
V 0DQXDO IRU GHWDLOV RQ
PHPRU\ UHTXLUHPHQWV��

1RWH� ,I \RX GHFLGH WR VHW XS %,30,126 RQ D 3&� ZH UHFRPPHQG WKDW \RX XVH D )RUWUDQ
�� FRPSLOHU WKDW VXSSRUWV H[WHQGHG PHPRU\�
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,Q WKLV VHFWLRQ ZH GHVFULEH WKH VWHSV WR FUHDWH WKH %,30,126 H[HFXWDEOH SURJUDP RQ \RXU
3& DVVXPLQJ WKDW \RX KDYH DYDLODEOH WKH /DKH\ )RUWUDQ �� )��/�(0��� 9HUVLRQ ����
FRPSLOHU��

�� *R WR WKH 0,126 GLUHFWRU\�

&�?! FG ?PLQRV

�� 7UDQVIHU DOO pOHV IURP WKH %,30,126 GLVNHWWH WR WKH 0,126 GLUHFWRU\� RU WKH GLUHF�
WRU\ ZKHUH \RXU 0,126 pOHV UHVLGH �ZH DVVXPH WKH GLUHFWRU\ LV QDPHG 0,126��

&�0,126?! FRS\ D�
�


�� %HFDXVH RI WKH ZD\ 0,126 LV VHW XS� \RX ZLOO KDYH WR PDNH D VPDOO PRGLpFDWLRQ WR
WKH pOH 0,126/�)25� &RPPHQW RXW WKH OLQH

HQWU\ PDWPRG

ZKLFK LV WRZDUGV WKH HQG RI 0,126/�)25� 5HPHPEHU WR VDYH WKH pOH ZLWK WKLV
FKDQJH� 7KLV PRGLpFDWLRQ LV QHFHVVDU\ EHFDXVH WKH PL[HG LQWHJHU SURJUDPPLQJ URX�
WLQHV DUH FDOOHG WKURXJK VXEURXWLQH 0$702'� ZKLFK LV LQ WKH pOH %,3)816�)25�

�� 7KH EDWFK pOH %,33&&20�%$7 LV XVHG WR FRPSLOH WKH VRXUFH FRGH IRU %,30,126
DQG OLQN WKH UHVXOWLQJ �2%- pOHV WR FUHDWH DQ H[HFXWDEOH %,30,126�(;(� 7KH EDWFK
pOH LV LQYRNHG E\ W\SLQJ�

&�?0,126! ELSSFFRP

�� $ VDPSOH SUREOHP LV LQFOXGHG RQ \RXU ,30,126 GLVNHWWH� 7KH H[DPSOH XVHV WKUHH
pOHV�

s %,3(;�63&�

s %,3(;�036� DQG

s %,3%,3(;�036�

7R WU\ %,30,126 RQ WKH VDPSOH SUREOHP� FRS\ pOHV DV IROORZV�

�6KR XOG \ R X GH F LGH WR XVH D GLoH UH QW F R PSLOH U �R U D GLoH UH QW SOD WIR UP� SOH D VH UH IH U WR \ R XU F R PSLOH U
PD QXD O D QG PR GLI\ WKH pOH V %,3& & 20 �%$ 7 D QG %,33& /3�/1 . D SSUR SULD WH O\ �
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&�?0,126! FRS\ %,3(;�
 0,126�


DQG

&�?0,126! FRS\ %,3%,3(;�036 %,30,126�036

�� ([HFXWH %,30,126 E\ LVVXLQJ WKH IROORZLQJ FRPPDQG�

&�?0,126! %,30,126

<RX VKRXOG JHW DQ REMHFWLYH IXQFWLRQ YDOXH RI b�� IRU WKH DERYH PHQWLRQHG H[DPSOH�
)RU GHWDLOV RQ FUHDWLQJ \RXU RZQ LQSXW pOHV SOHDVH UHIHU WR 6HFWLRQV ��� DQG ����

127(6�

s 7KH EDWFK pOH %,33&&20�%$7 XVHV WKH GHIDXOW FRPSLOHU RSWLRQV IRU WKH /DKH\ )��/�
(0��� 9HUVLRQ ���� FRPSLOHU� 7KLV UHVXOWV LQ FUHDWLRQ RI pOHV ZLWK D �6/' H[WHQVLRQ
ZKLFK DUH XVHG E\ /DKH\
V V\PEROLF RQOLQH GHEXJJHU� $GG WKH �16 RSWLRQ WR WKH
EDWFK pOH WR VXSSUHVV JHQHUDWLRQ RI WKHVH pOHV�

s /DKH\ )RUWUDQ DOORZV \RX WR UHGXFH WKH H[HFXWDEOH VL]H RI %,30,126 E\ SXWWLQJ
WKH ZRUNVSDFH DUUD\ = LQ D EODQN FRPPRQ EORFN� WKH FRPSLOHU ZLOO FUHDWH D VPDOOHU
H[HFXWDEOH WKDW DOORFDWHV PHPRU\ IRU = GXULQJ H[HFXWLRQ UDWKHU� ,I \RX ZLVK WR PDNH
WKLV FKDQJH� \RX ZLOO QHHG WR PRGLI\ WKH pOH 0,126/�)25�

s ,I \RX SODQ WR XVH D FRPSLOHU RWKHU WKDQ /DKH\ )��/�(0���� FKHFN WR VHH LI LW VXSSRUWV
H[WHQGHG PHPRU\� ,I \RXU FRPSLOHU VXSSRUWV H[WHQGHG PHPRU\� \RX VKRXOG EH WR
DEOH FRPSLOH DQG OLQN E\ PRGLI\LQJ WKH EDWFK pOH %,33&&20�%$7 DQG OLQN pOH
%,33&/3�/1.� ,I \RXU FRPSLOHU GRHV QRW VXSSRUW H[WHQGHG PHPRU\� \RX ZLOO QHHG
WR VWXG\ WKH VRXUFH pOHV DQG FUHDWH RYHUOD\V� 7KH FUHDWLRQ RI RYHUOD\V LV GRQH GXULQJ
OLQN WLPH IRU PRVW FRPSLOHUV�

s :H KDYH QRW WULHG WR VROYH QRQ�OLQHDU LQWHJHU SURJUDPV XVLQJ WKH %,30,126 URXWLQHV�
+RZHYHU� \RX VKRXOG EH DEOH WR FUHDWH D QRQ�OLQHDU YHUVLRQ RI %,30,126 E\ PRGLI\LQJ
WKH FRPSLOH DQG OLQN pOHV VXSSOLHG ZLWK 0,126� 7KH RQO\ VRXUFH pOH \RX VKRXOG KDYH
WR PRGLI\ LV 0,��)816�)25� ZKLFK FRQWDLQV WKH GHIDXOW 0$702' URXWLQH IRU WKH
QRQ�OLQHDU YHUVLRQ RI 0,126�
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7KH 3& YHUVLRQ RI %,30,126 XVHV WKH IROORZLQJ pOHV IRU LQSXW DQG RXWSXW�

0,126�63& 63(&,),&$7,216 )LOH �,QSXW�
0,126�036 036 )LOH �,QSXW�
%,30,126�036 ,17(*(5 9$5,$%/( 63(&,),&$7,21 )LOH �,QSXW�
0,126�351 35,17 )LOH �2XWSXW�

7KH IRXU pOHV MXVW OLVWHG DUH WKH RQO\ pOHV \RX ZLOO UHDOO\ QHHG IRU ELQDU\ LQWHJHU SURJUDPPLQJ�
7KH WKUHH pOHV 0,126�63&� 0,126�036� DQG0,126�351� DUH WKH VWDQGDUG0,126 pOHV�
WKH RQO\ QHZ pOH LV %,30,126�036 �GHVFULEHG LQ 6HFWLRQ ������� 1RWH� RQ V\VWHPV RWKHU
WKDQ D 3&� 0,126 pOH QDPHV PD\ DXWRPDWLFDOO\ EH VXSSOLHG E\ WKH V\VWHP� SOHDVH UHIHU WR
WKH 0,126 8VHU
V 0DQXDO DQG�RU WKH pOHV ZLWK H[WHQVLRQ �'2& VXSSOLHG RQ \RXU 0,126
GLVNHWWH�

%HFDXVH %,30,126 DGGV RQ WR 0,126� LW FDQ DOVR EH PRGLpHG WR UHDG IURP RU ZULWH WR
DOO WKH RWKHU pOHV WKDW 0,126 FDQ DFFHVV� ,I \RX ZDQW WR XVH WKH LQIRUPDWLRQ LQ WKHVH pOHV
IRU LQWHJHU SURJUDPPLQJ SXUSRVHV� \RX PD\ QHHG WR ZRUN ZLWK WKH VSHFLpFDWLRQ pOH� RU HYHQ
PRGLI\ WKH LQWHJHU SURJUDPPLQJ URXWLQHV� 6HH WKH 0,126 8VHU
V *XLGH IRU D GHVFULSWLRQ
RI WKHVH pOHV�

����� 63 ( &, )<, 1 * 0 , 1 26 3 $5$0 ( 7 ( 56

7KH 0,126 VSHFLpFDWLRQV pOH VKRXOG EH VHW XS DV LI \RX ZHUH VROYLQJ DQ RUGLQDU\ OLQHDU
SURJUDP� ZLWK WZR LPSRUWDQW H[FHSWLRQV DQG D VXJJHVWLRQ IRU LPSURYLQJ HrFLHQF\�

s &<&/( /,0,7� 7KH QXPEHU RI EUDQFK�DQG�ERXQG VXESUREOHPV VROYHG E\ %,30,�
126 LV FRQWUROOHG E\ WKH &<&/( /,0,7 SDUDPHWHU IRXQG LQ WKH 0,126 VSHFLpFDWLRQV
pOH� )RU WKLV UHDVRQ� LQFOXGH WKH OLQH

&<&/( /,0,7 O

ZKHUH O LV RQH PRUH WKDQ WKH PD[LPXP QXPEHU RI VXESUREOHPV \RX DUH ZLOOLQJ WR VROYH�
,I O b � VXESUREOHPV KDYH EHHQ VROYHG� DQG QRW DOO VXESUREOHPV KDYH EHHQ IDWKRPHG�
%,30,126 ZLOO ZULWH WKH EHVW VROXWLRQ IRXQG XS WR WKDW SRLQW WR WKH RXWSXW pOH�

s :25.63$&( �86(5�� <RX ZLOO QHHG WR UHVHUYH D SRUWLRQ RI WKH 0,126 ZRUNVSDFH
IRU XVH E\ WKH ELQDU\ LQWHJHU SURJUDPPLQJ URXWLQHV� ,QFOXGH WKH OLQH

:25.63$&( �86(5� PD[Z
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ZKHUH PD[Z LV WKH QXPEHU RI VSDFHV LQ WKH ZRUNVSDFH DUUD\ WKDW \RX ZLOO DOORFDWH WR
WKH DUUD\V QHHGHG IRU ELQDU\ LQWHJHU SURJUDPPLQJ� $ JRRG UXOH RI WKXPE IRU VHOHFWLQJ
PD[Z LV WR VHW

PD[Z y �Q� �P� �O�

ZKHUH Q LV WKH QXPEHU RI YDULDEOHV� P LV WKH QXPEHU RI FRQVWUDLQWV� DQG O LV WKH
&<&/( /,0,7�

s 6800$5< ),/(� ,I \RX VHW WKH 6800$5< ),/( RSWLRQ WR � LQ RUGHU WR WXUQ Ro
WKH 0,126 VFUHHQ RXWSXW� %,30,126 ZLOO UXQ PXFK IDVWHU�

����� 63 ( &, )<, 1 * /, 1 ( $5 3 52% /( 0 '$7 $ �0 3 6 )LOH�

$OO YDULDEOHV� DQG WKH FRQVWUDLQWV DQG ERXQGV DVVRFLDWHG ZLWK WKH YDULDEOHV� DUH VSHFLpHG LQ
WKH 036 GDWD pOH UHTXLUHG E\ 0,126 IRU D OLQHDU SURJUDP� +RZHYHU� \RX GR QRW QHHG WR
VSHFLI\ WKH ORZHU DQG XSSHU ERXQGV RQ WKH ������YDOXHG YDULDEOHV� %,30,126 ZLOO GR WKLV
IRU \RX RQFH \RX VSHFLI\ WKH ELQDU\ LQWHJHU YDULDEOHV DV GHVFULEHG LQ WKH QH[W VHFWLRQ�

����� 63 ( &, )<, 1 * , 1 7 ( *( 5 9$5, $% /( 6

)LOH %,30,126�036 LV XVHG WR VSHFLI\ ZKLFK YDULDEOHV LQ WKH OLQHDU SURJUDP GHVFULEHG
E\ WKH VSHFLpFDWLRQV pOH DQG WKH 036 GDWD pOH DUH ��� ���YDOXHG� %,30,126�036 XVHV D
IRUPDW VLPLODU WR WKDW IRXQG LQ DQ 036 pOH� WKHUH LV D KHDGHU FDUG� DQ HQG�RI�GDWD FDUG�
DQG WKH OLQHV LQ�EHWZHHQ PXVW KDYH WKH IROORZLQJ GDWD IRUPDW�

&ROXPQV ����
&RQWHQWV 9DULDEOH 1DPH

,Q RWKHU ZRUGV� WKH YDULDEOH QDPH LV SODFHG OHIW MXVWLpHG LQ &ROXPQV ���� RI WKH OLQH�
)RU H[DPSOH� LI ZH KDYH D ELQDU\ LQWHJHU SURJUDP ZLWK YDULDEOHV QDPHG ;��� ;��� DQG

;��� ZLWK ;�� DQG ;�� EHLQJ LQWHJHU�YDOXHG� %,30,126�036 ZRXOG WDNH WKH IROORZLQJ
IRUP�

,17(*(56

;��

;��

(1'$7$

����� % , 3 0 , 1 26 287 3 87

7KH VROXWLRQ WR WKH ELQDU\ ,QWHJHU 3URJUDP LV ZULWWHQ WR WKH 35,17 pOH XVHG E\ 0,126�
LI D VROXWLRQ KDV EHHQ IRXQG� ,I QRW DOO VXESUREOHPV KDYH EHHQ IDWKRPHG DIWHU WKH &<&/(
/,0,7 KDV EHHQ UHDFKHG� WKH LQFXPEHQW VXESUREOHP �L�H� WKH EHVW VROXWLRQ IRXQG WR GDWH�
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LV ZULWWHQ WR WKH 35,17 pOH� ,I QR LQFXPEHQW KDV EHHQ IRXQG� RU LI WKH SUREOHP KDV QR
IHDVLEOH VROXWLRQ� WKH VROXWLRQ WR WKH ODVW VXESUREOHP VROYHG DQG DQ HUURU PHVVDJH LV ZULWWHQ
WR WKH 35,17 pOH�

��� $1 (;$03/(

$Q H[DPSOH SUREOHP LV GHVFULEHG LQ WKLV VHFWLRQ WR LOOXVWUDWH KRZ \RX ZRXOG VHW XS WKH
%,30,126 LQSXW pOHV�
7KH VSHFLpFDWLRQV pOH� 036 GDWD pOH� DQG %,30,126�036 pOH IRU WKLV SUREOHP DUH

VKRZQ LQ 7DEOHV ���� ��� DQG ��� UHVSHFWLYHO\� WKH\ DUH VWRUHG LQ WKH WKUHH pOHV %,3(;�63&�
%,3(;�036� DQG %,3%,3(;�036 RQ WKH ,30,126 GLVNHWWH�

PD[LPL]H �[� ��[� ��[� ��[�  ]

VXEMHFW WR �[� ��[� ��[� ��[� x ��
�[� �[� x �

b�[� �[� x �
b[� �[� x �

[�� [�� [�� [� � I�� �J

7KH VROXWLRQ WR WKH DERYH SUREOHP LV [  ��� �� �� ��7� ]  ��� LW WDNHV �� LWHUDWLRQV WR
IDWKRP DOO VXESUREOHPV XVLQJ WKH %,30,126 YHUVLRQ RI WKH EUDQFK�DQG�ERXQG DOJRULWKP�
$Q DGGLWLRQDO LWHUDWLRQ LV UHTXLUHG WR YHULI\ WKDW WKH RSWLPDO VROXWLRQ VDWLVpHV DOO FRQVWUDLQWV�



���� $1 (;$03/( �

%HJLQ %,3(; �6DPSOH %LQDU\ ,QWHJHU 3URJUDP�

0D[LPL]H

5RZV ��

&ROXPQV ��

(OHPHQWV ���

&\FOH /LPLW �� 
 /LPLWV � RI %	% SUREOHPV VROYHG

036 ILOH ��

,WHUDWLRQV ���

3ULQW OHYHO � 
 2. IRU VPDOO SUREOHPV

3ULQW IUHTXHQF\ �

6XPPDU\ IUHTXHQF\ �

:RUNVSDFH �XVHU� ���� 
 $OORFDWH ZRUNVSDFH IRU %	% URXWLQHV

(QG %,3(;

7DEOH ���� 6SHFLpFDWLRQ )LOH �%,30,126 ([DPSOH�
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 7KLV LV WKH �036 ILOH IRU WKH %,3 GHVFULEHG LQ WKH PDQXDO�

1$0( %,3(;

52:6

/ 52:�

/ 52:�

/ 52:�

/ 52:�

1 &267

&2/8016

&2/801� 52:� ���

&2/801� 52:� ����

&2/801� &267 ���

&2/801� 52:� ���

&2/801� 52:� ����

&2/801� &267 ���

&2/801� 52:� ���

&2/801� 52:� ���

&2/801� 52:� ���

&2/801� &267 ���

&2/801� 52:� ���

&2/801� 52:� ���

&2/801� 52:� ���

&2/801� &267 ���

5+6

'(0$1'6 52:� ����

'(0$1'6 52:� ���

'(0$1'6 52:� ���

'(0$1'6 52:� ���

(1'$7$

7DEOH ���� 036 )LOH �%,30,126 ([DPSOH�
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,17(*(56 
 %,30,126�036 ILOH IRU WKH %,3 H[DPSOH SUHVHQWHG LQ WKH PDQXDO�

&2/801�

&2/801�

&2/801�

&2/801�

(1'$7$

7DEOH ���� ,QWHJHU 6SHFLpFDWLRQ )LOH �%,30,126 ([DPSOH�
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&KDSWHU �

0,;(' ,17(*(5
352*5$00,1* �0,30,126�

0,30,126 UHIHUV WR D VHW RI URXWLQHV ZKLFK� WRJHWKHU ZLWK 0,126� DOORZ \RX WR VROYH PL[HG
LQWHJHU OLQHDU SURJUDPV� RU DQ\ OLQHDU SURJUDP ZKHUH VRPH RU DOO RI WKH YDULDEOHV DUH LQWHJHU
PXOWLSOHV RI JLYHQ LQFUHPHQWV� 0,30,126 XVHV D VLPSOH EUDQFK�DQG�ERXQG DOJRULWKP�
DV VSHFLpHG E\ 'DNLQ� �6HH 6HFWLRQ $�� LQ $SSHQGL[ $ IRU D GHWDLOHG H[SODQDWLRQ RI WKH
EUDQFK�DQG�ERXQG PHWKRG XVHG IRU PL[HG LQWHJHU SURJUDPPLQJ��

,Q WKLV FKDSWHU� ZH GHVFULEH KRZ WR VHW XS WKH 0,30,126 H[HFXWDEOH SURJUDP DQG WKH
0,30,126 LQSXW pOHV LQ RUGHU WR VROYH D PL[HG LQWHJHU OLQHDU SURJUDP� $ VLPSOH H[DPSOH
RI PL[HG LQWHJHU OLQHDU SURJUDPPLQJ LV SUHVHQWHG WR LOOXVWUDWH WKH VHWXS SURFHVV�

��� 6(77,1* 83 0,30,126

5( 48, 5( 0 ( 1 7 6

7R VHW XS 0,30,126� \RX ZLOO QHHG�

s D FRS\ RI WKH 0,126 VRXUFH FRGH �9HUVLRQ ��� RU ODWHU��

s D )RUWUDQ �� FRPSLOHU�

s WKH ,30,126 GLVNHWWH ZKLFK FRQWDLQV WKH 0,30,126 VRXUFH FRGH� DQG�

s D FRPSXWHU ZLWK VXrFLHQW PHPRU\ �VHH WKH 0,126 8VHU
V 0DQXDO IRU GHWDLOV RQ
PHPRU\ UHTXLUHPHQWV��

1RWH� ,I \RX GHFLGH WR VHW XS ,30,126 RQ D 3&� ZH UHFRPPHQG WKDW \RX XVH D )RUWUDQ ��
FRPSLOHU WKDW VXSSRUWV H[WHQGHG PHPRU\�

��
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,Q WKLV VHFWLRQ ZH GHVFULEH WKH VWHSV WR FUHDWH WKH 0,30,126 H[HFXWDEOH SURJUDP RQ
\RXU 3& DVVXPLQJ WKDW \RX KDYH DYDLODEOH WKH /DKH\ )RUWUDQ �� )��/�(0��� 9HUVLRQ ����
FRPSLOHU��

�� *R WR WKH 0,126 GLUHFWRU\�

&�?! FG ?PLQRV

�� 7UDQVIHU DOO pOHV IURP WKH 0,30,126 GLVNHWWH WR WKH 0,126 GLUHFWRU\� RU WKH GLUHF�
WRU\ ZKHUH \RXU 0,126 pOHV UHVLGH �ZH DVVXPH WKH GLUHFWRU\ LV QDPHG 0,126��

&�0,126?! FRS\ D�
�


�� %HFDXVH RI WKH ZD\ 0,126 LV VHW XS� \RX ZLOO KDYH WR PDNH D VPDOO PRGLpFDWLRQ WR
WKH pOH 0,126/�)25� &RPPHQW RXW WKH OLQH

HQWU\ PDWPRG

ZKLFK LV WRZDUGV WKH HQG RI 0,126/�)25� 5HPHPEHU WR VDYH WKH pOH ZLWK WKLV
FKDQJH� 7KLV PRGLpFDWLRQ LV QHFHVVDU\ EHFDXVH WKH PL[HG LQWHJHU SURJUDPPLQJ URX�
WLQHV DUH FDOOHG WKURXJK VXEURXWLQH 0$702'� ZKLFK LV LQ WKH pOH 0,3)816�)25�

�� 7KH EDWFK pOH 0,33&&20�%$7 LV XVHG WR FRPSLOH WKH VRXUFH FRGH IRU 0,30,126
DQG OLQN WKH UHVXOWLQJ �2%- pOHV WR FUHDWH DQ H[HFXWDEOH 0,30,126�(;(� 7KH EDWFK
pOH LV LQYRNHG E\ W\SLQJ�

&�?0,126! PLSSFFRP

�� $ VDPSOH SUREOHP LV LQFOXGHG RQ \RXU ,30,126 GLVNHWWH� 7KH H[DPSOH XVHV WKUHH
pOHV�

s 0,3(;�63&�

s 0,3(;�036� DQG

s 0,30,3(;�036�

7R WU\ 0,30,126 RQ WKH VDPSOH SUREOHP� FRS\ pOHV DV IROORZV�

�6KR XOG \ R X GH F LGH WR XVH D GLoH UH QW F R PSLOH U �R U D GLoH UH QW SOD WIR UP� SOH D VH UH IH U WR \ R XU F R PSLOH U
PD QXD O D QG PR GLI\ WKH pOH V 0 ,3& & 20 �%$ 7 D QG 0 ,33& /3�/1 . D SSUR SULD WH O\ �



���� 6(77,1* 83 0,30,126 ��

&�?0,126! FRS\ 0,3(;�
 0,126�


DQG

&�?0,126! FRS\ 0,30,3(;�036 0,30,126�036

�� ([HFXWH 0,30,126 E\ LVVXLQJ WKH IROORZLQJ FRPPDQG�

&�?0,126! 0,30,126

<RX VKRXOG JHW DQ REMHFWLYH IXQFWLRQ YDOXH RI b�� IRU WKH DERYH PHQWLRQHG H[DPSOH�
)RU GHWDLOV RQ FUHDWLQJ \RXU RZQ LQSXW pOHV SOHDVH UHIHU WR 6HFWLRQV ��� DQG ����

127(6�

s 7KH EDWFK pOH 0,33&&20�%$7 XVHV WKH GHIDXOW FRPSLOHU RSWLRQV IRU WKH /DKH\
)��/�(0��� 9HUVLRQ ���� FRPSLOHU� 7KLV UHVXOWV LQ FUHDWLRQ RI pOHV ZLWK D �6/'
H[WHQVLRQ ZKLFK DUH XVHG E\ /DKH\
V V\PEROLF RQOLQH GHEXJJHU� $GG WKH �16 RSWLRQ
WR WKH EDWFK pOH WR VXSSUHVV JHQHUDWLRQ RI WKHVH pOHV�

s /DKH\ )RUWUDQ DOORZV \RX WR UHGXFH WKH H[HFXWDEOH VL]H RI 0,30,126 E\ SXWWLQJ
WKH ZRUNVSDFH DUUD\ = LQ D EODQN FRPPRQ EORFN� WKH FRPSLOHU ZLOO FUHDWH D VPDOOHU
H[HFXWDEOH WKDW DOORFDWHV PHPRU\ IRU = GXULQJ H[HFXWLRQ UDWKHU� ,I \RX ZLVK WR PDNH
WKLV FKDQJH� \RX ZLOO QHHG WR PRGLI\ WKH pOH 0,126/�)25�

s ,I \RX SODQ WR XVH D FRPSLOHU RWKHU WKDQ /DKH\ )��/�(0���� FKHFN WR VHH LI LW VXSSRUWV
H[WHQGHG PHPRU\� ,I \RXU FRPSLOHU VXSSRUWV H[WHQGHG PHPRU\� \RX VKRXOG EH WR
DEOH FRPSLOH DQG OLQN E\ PRGLI\LQJ WKH EDWFK pOH 0,33&&20�%$7 DQG OLQN pOH
0,33&/3�/1.� ,I \RXU FRPSLOHU GRHV QRW VXSSRUW H[WHQGHG PHPRU\� \RX ZLOO QHHG
WR VWXG\ WKH VRXUFH pOHV DQG FUHDWH RYHUOD\V� 7KH FUHDWLRQ RI RYHUOD\V LV GRQH GXULQJ
OLQN WLPH IRU PRVW FRPSLOHUV�

s :H KDYH QRW WULHG WR VROYH QRQ�OLQHDU LQWHJHU SURJUDPV XVLQJ WKH 0,30,126 URXWLQHV�
+RZHYHU� \RX VKRXOG EH DEOH WR FUHDWH D QRQ�OLQHDU YHUVLRQ RI 0,30,126 E\ PRGLI\LQJ
WKH FRPSLOH DQG OLQN pOHV VXSSOLHG ZLWK 0,126� 7KH RQO\ VRXUFH pOH \RX VKRXOG KDYH
WR PRGLI\ LV 0,��)816�)25� ZKLFK FRQWDLQV WKH GHIDXOW 0$702' URXWLQH IRU WKH
QRQ�OLQHDU YHUVLRQ RI 0,126�
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��� 6(77,1* 83 $ 0,;(' ,17(*(5 352*5$0

7KH 3& YHUVLRQ RI 0,30,126 XVHV WKH IROORZLQJ pOHV IRU LQSXW DQG RXWSXW�

0,126�63& 63(&,),&$7,216 )LOH �,QSXW�
0,126�036 036 )LOH �,QSXW�
0,30,126�036 ,17(*(5 9$5,$%/( 63(&,),&$7,21 )LOH �,QSXW�
0,126�351 35,17 )LOH �2XWSXW�

7KH IRXU pOHV MXVW OLVWHG DUH WKH RQO\ pOHV \RX ZLOO UHDOO\ QHHG IRU PL[HG LQWHJHU SURJUDPPLQJ�
0,126�63&� 0,126�036 DQG 0,126�351 DUH VWDQGDUG 0,126 pOHV� WKH RQO\ QHZ pOH LV
0,30,126�036 �GHVFULEHG LQ 6HFWLRQ ������� 1RWH� RQ V\VWHPV RWKHU WKDQ D 3&� 0,126
pOH QDPHV PD\ DXWRPDWLFDOO\ EH VXSSOLHG E\ WKH V\VWHP� SOHDVH UHIHU WR WKH 0,126 8VHU
V
0DQXDO DQG�RU WKH pOHV ZLWK H[WHQVLRQ �'2& VXSSOLHG RQ \RXU 0,126 GLVNHWWH�
%HFDXVH 0,30,126 DGGV RQ WR 0,126� LW FDQ DOVR EH PRGLpHG WR UHDG IURP RU ZULWH

WR DOO WKH RWKHU pOHV WKDW 0,126 FDQ DFFHVV� ,I \RX ZDQW WR XVH WKH LQIRUPDWLRQ LQ WKHVH pOHV
IRU LQWHJHU SURJUDPPLQJ SXUSRVHV� \RX PD\ QHHG WR ZRUN ZLWK WKH VSHFLpFDWLRQ pOH� RU HYHQ
PRGLI\ WKH LQWHJHU SURJUDPPLQJ URXWLQHV� 6HH WKH 0,126 8VHU
V *XLGH IRU D GHVFULSWLRQ
RI WKHVH pOHV�

����� 63 ( &, )<, 1 * 0 , 1 26 3 $5$0 ( 7 ( 56

7KH 0,126 VSHFLpFDWLRQV pOH VKRXOG EH VHW XS DV LI \RX ZHUH VROYLQJ DQ RUGLQDU\ OLQHDU
SURJUDP� ZLWK WZR LPSRUWDQW H[FHSWLRQV DQG D VXJJHVWLRQ IRU LPSURYLQJ HrFLHQF\�

s &<&/( /,0,7� 7KH QXPEHU RI EUDQFK�DQG�ERXQG VXESUREOHPV VROYHG E\ 0,30,�
126 LV FRQWUROOHG E\ WKH &<&/( /,0,7 SDUDPHWHU IRXQG LQ WKH 0,126 VSHFLpFDWLRQV
pOH� )RU WKLV UHDVRQ� LQFOXGH WKH OLQH

&<&/( /,0,7 O

ZKHUH O LV RQH PRUH WKDQ WKH PD[LPXP QXPEHU RI VXESUREOHPV \RX DUH ZLOOLQJ WR VROYH�
,I O b � VXESUREOHPV KDYH EHHQ VROYHG� DQG QRW DOO VXESUREOHPV KDYH EHHQ IDWKRPHG�
0,30,126 ZLOO ZULWH WKH EHVW VROXWLRQ IRXQG XS WR WKDW SRLQW WR WKH RXWSXW pOH�

s :25.63$&( �86(5�� <RX ZLOO QHHG WR UHVHUYH D SRUWLRQ RI WKH 0,126 ZRUNVSDFH
IRU XVH E\ WKH PL[HG LQWHJHU SURJUDPPLQJ URXWLQHV� ,QFOXGH WKH OLQH

:25.63$&( �86(5� PD[Z
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ZKHUH PD[Z LV WKH QXPEHU RI VSDFHV LQ WKH ZRUNVSDFH DUUD\ WKDW \RX ZLOO DOORFDWH WR
WKH DUUD\V QHHGHG IRU PL[HG LQWHJHU SURJUDPPLQJ� $ JRRG UXOH RI WKXPE IRU VHOHFWLQJ
PD[Z LV WR VHW

PD[Z y �Q� �P� �O�

ZKHUH Q LV WKH QXPEHU RI YDULDEOHV� P LV WKH QXPEHU RI FRQVWUDLQWV� DQG O LV WKH
&<&/( /,0,7�

s 6800$5< ),/(� ,I \RX VHW WKH 6800$5< ),/( RSWLRQ WR � LQ RUGHU WR WXUQ Ro
WKH 0,126 VFUHHQ RXWSXW� 0,30,126 ZLOO UXQ PXFK IDVWHU�

����� 63 ( &, )<, 1 * /, 1 ( $5 3 52% /( 0 '$7 $ �0 3 6 )LOH�

$OO YDULDEOHV� DQG WKH FRQVWUDLQWV DQG ERXQGV DVVRFLDWHG ZLWK WKH YDULDEOHV� DUH VSHFLpHG LQ
WKH 036 GDWD pOH UHTXLUHG E\ 0,126 IRU D OLQHDU SURJUDP�

����� 63 ( &, )<, 1 * , 1 7 ( *( 5 9$5, $% /( 6

)LOH 0,30,126�036 LV XVHG WR VSHFLI\ ZKLFK YDULDEOHV LQ WKH OLQHDU SURJUDP GHVFULEHG E\
WKH VSHFLpFDWLRQV pOH DQG WKH 036 GDWD pOH DUH HLWKHU LQWHJHU�YDOXHG RU DUH LQWHJHU PXOWLSOHV
RI JLYHQ LQFUHPHQWV� 0,30,126�036 XVHV D IRUPDW VLPLOLDU WR WKDW IRXQG LQ DQ 036 pOH�
WKHUH LV D KHDGHU FDUG� DQ HQG�RI�GDWD FDUG� DQG WKH OLQHV LQ�EHWZHHQ PXVW KDYH WKH IROORZLQJ
GDWD IRUPDW�

&ROXPQV ���� �����
&RQWHQWV 9DULDEOH 1DPH ,QFUHPHQW 9DOXH

,Q RWKHU ZRUGV� WKH YDULDEOH QDPH LV SODFHG OHIW MXVWLpHG LQ &ROXPQV ���� RI WKH OLQH� DQG
WKH LQFUHPHQW YDOXH LV SODFHG LQ &ROXPQV ������ 0,30,126 XVHV IUHH IRUPDW WR UHDG WKH
LQFUHPHQW YDOXH� VR WKH LQFUHPHQW YDOXH PD\ EH HQWHUHG LQ DQ\ IRUP \RX OLNH� )RU H[DPSOH�
������ ����'��� DQG ������(��� UHSUHVHQW WKH VDPH QXPEHU� ,I WKH YDULDEOH LV WR DFFHSW
DOO LQWHJHU YDOXHV� VHW WKH LQFUHPHQW WR ���� 127(� EHFDXVH RI WKH ZD\ WKDW 0,30,126
KDQGOHV WKH LQFUHPHQW YDOXHV� WKH LQFUHPHQWV PXVW DOZD\V EH SRVLWLYH�
,W VKRXOG EH QRWHG WKDW LI \RX VSHFLI\ WKDW

OL x [L x XL� [L  NGL� N LQWHJHU� GL ! ��

0,30,126 ZLOO DWWHPSW WR pQG D VROXWLRQ ZKHUH

AOLGL x [L x AXLGL�
AOL WKH VPDOOHVW LQWHJHU ODUJHU WKDQ OL GL�
AXL WKH ODUJHVW LQWHJHU VPDOOHU WKDQ XL GL�
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)RU H[DPSOH� LI ZH KDYH D PL[HG LQWHJHU SURJUDP ZLWK YDULDEOHV QDPHG ;��� ;��� ;��
DQG ;��� ;�� DQG ;�� DUH LQWHJHU�YDOXHG� DQG ;�� LV DQ LQWHJHU PXOWLSOH RI ���� 0,30,�
126�036 ZRXOG WDNH WKH IROORZLQJ IRUP�

,17(*(56

;�� ���

;�� ���

;�� ���

(1'$7$

<RX FRXOG DOVR VSHFLI\ ;�� DV KDYLQJ DQ LQFUHPHQW RI ���� DQG PXOWLSO\ DOO FRHrFLHQWV RI
;�� E\ ���� ZH� KRZHYHU� UHFRPPHQG WKH IRUPHU DSSURDFK IRU SRVVLEO\ EHWWHU VFDOLQJ RI WKH
FRQVWUDLQW PDWUL[�

����� 0 , 3 0 , 1 26 287 3 87

7KH VROXWLRQ WR WKH 0L[HG ,QWHJHU 3URJUDP LV ZULWWHQ WR WKH 35,17 pOH XVHG E\ 0,126�
LI D VROXWLRQ KDV EHHQ IRXQG� ,I QRW DOO VXESUREOHPV KDYH EHHQ IDWKRPHG DIWHU WKH &<&/(
/,0,7 KDV EHHQ UHDFKHG� WKH LQFXPEHQW VXESUREOHP �L�H� WKH EHVW VROXWLRQ IRXQG WR GDWH�
LV ZULWWHQ WR WKH 35,17 pOH� ,I QR LQFXPEHQW KDV EHHQ IRXQG� RU LI WKH SUREOHP KDV QR
IHDVLEOH VROXWLRQ� WKH VROXWLRQ WR WKH ODVW VXESUREOHP VROYHG DQG DQ HUURU PHVVDJH LV ZULWWHQ
WR WKH 35,17 pOH�

��� $1 (;$03/(

$Q H[DPSOH SUREOHP LV GHVFULEHG LQ WKLV VHFWLRQ WR LOOXVWUDWH KRZ \RX ZRXOG VHW XS WKH
0,30,126 LQSXW pOHV�
7KH IROORZLQJ SUREOHP LV DGDSWHG IURP D PL[HG LQWHJHU SURJUDP SUHVHQWHG E\ 1HPKDXVHU

	:ROVH\ >����@� 7KH VSHFLpFDWLRQV pOH� 036 GDWD pOH� DQG 0,30,126�036 pOH DUH VKRZQ
LQ 7DEOHV ���� ���� DQG ��� UHVSHFWLYHO\� WKH\ DUH VWRUHG LQ WKH WKUHH pOHV 0,3(;�63&�
0,3(;�036� DQG 0,30,3(;�036 RQ WKH ,30,126 GLVNHWWH�

0LQLPL]H b�[� b�[�  ]

6XEMHFW WR b[� ��[� ���[�  �
�[� �[� x ��
b�[� b�[� x b�

[�� [�� [�� y �
[�� [� LQWHJHU

7KH VROXWLRQ WR WKH DERYH SUREOHP LV [  ��� �� ����7� ]  b��� LW WDNHV � LWHUDWLRQV
WR IDWKRP DOO RI WKH VXESUREOHPV XVLQJ WKH 0,30,126 YHUVLRQ RI WKH EUDQFK�DQG�ERXQG
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%HJLQ 0,3(; �6DPSOH 0L[HG ,QWHJHU 3URJUDP�

0LQLPL]H

5RZV ��

&ROXPQV ��

(OHPHQWV ���

&\FOH /LPLW �� 
 /LPLWV � RI %	% SUREOHPV VROYHG

036 ILOH ��

,WHUDWLRQV ���

3ULQW OHYHO � 
 2. IRU VPDOO SUREOHPV

3ULQW IUHTXHQF\ �

6XPPDU\ IUHTXHQF\ �

:RUNVSDFH �XVHU� ���� 
 $OORFDWH ZRUNVSDFH IRU %	% URXWLQHV

(QG 0,3(;

7DEOH ���� 6SHFLpFDWLRQ )LOH �0,30,126 ([DPSOH�

DOJRULWKP� $Q DGGLWLRQDO LWHUDWLRQ LV UHTXLUHG WR YHULI\ WKDW WKH RSWLPDO VROXWLRQ VDWLVpHV
DOO FRQVWUDLQWV�
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 7KLV H[DPSOH RI D 0L[HG ,QWHJHU 3URJUDP ZDV DGDSWHG IURP WKH


 SUREOHP RQ 3DJH ��� RI �,QWHJHU DQG &RPELQDWRULDO 2SWLPL]DWLRQ��
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7DEOH ���� ,QWHJHU 6SHFLpFDWLRQ )LOH �0,30,126 ([DPSOH�
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7KLV VHFWLRQ SURYLGHV D GHVFULSWLRQ RI WKH WHFKQLFDO GHWDLOV RI %,30,126 DQG 0,30,126�
:H ZLOO GLVFXVV WKH EUDQFK�DQG�ERXQG PHWKRG XVHG E\ ERWK %,30,126 DQG 0,30,126�
GHVFULEH RXU LPSOHPHQWDWLRQ� DQG SURYLGH D OLVW RI HUURU FRGHV�

$�� $/*25,7+0 '(6&5,37,21

7KH LQWHJHU SURJUDPPLQJ DOJRULWKP LPSOHPHQWHG KHUH LV 'DNLQ
V YHUVLRQ RI WKH EUDQFK�DQG�
ERXQG PHWKRG� DV GHVFULEHG E\ *HRoULRQ 	 0DUVWHQ >����@� DQG +LOOLHU 	 /LHEHUPDQ >����@�
+LOOLHU 	 /LHEHUPDQ RoHU DQ RYHUYLHZ RI WKH EUDQFK�DQG�ERXQG WHFKQLTXH� PRUH H[WHQVLYH
WUHDWPHQWV RI LQWHJHU SURJUDPPLQJ DQG YDULDQWV RI WKH EUDQFK�DQG�ERXQG PHWKRG FDQ EH
IRXQG LQ *HRoULRQ 	 0DUVWHQ >����@ RU LQ 1HPKDXVHU 	 :ROVH\ >����@�
%UDQFK�DQG�ERXQG DOJRULWKPV VROYH D VHTXHQFH RI OLQHDU SURJUDPV� HDFK RI ZKLFK FDQ

EH FRQVLGHUHG DV D QRGH RQ D ELQDU\ WUHH� 7KH JHQHUDO DSSURDFK DOORZV IRU VRPH qH[LELOLW\
ZLWK UHVSHFW WR WKH RUGHU LQ ZKLFK LW VROYHV WKH VHTXHQFH� �<RX FRXOG� LI GHVLUHG� PRGLI\
WKH 0,30,126 DQG %,30,126 URXWLQHV WR VROYH WKH OLQHDU SURJUDPV LQ D GLoHUHQW DQG
SHUKDSV PRUH HrFLHQW RUGHU�� $ GHVFULSWLRQ RI WKH EUDQFK�DQG�ERXQG SURFHGXUH XVHG E\
%,30,126 DQG 0,30,126 IROORZV�

�� ,QLWLDOL]DWLRQ� 6HW =e WR � LI PLQLPL]LQJ �b� LI PD[LPL]LQJ�� =e ZLOO FRQWDLQ WKH
REMHFWLYH YDOXH RI WKH EHVW LQWHJHU VROXWLRQ IRXQG GXULQJ WKH FRXUVH RI WKH DOJRULWKP�
5HPRYH WKH LQWHJHU UHVWULFWLRQV DQG VROYH WKH UHVXOWLQJ OLQHDU SURJUDP�

�� )DWKRPLQJ� $SSO\ WKH IDWKRPLQJ FULWHULRQ WR WKH PRVW UHFHQWO\ VROYHG OLQHDU SURJUDP�
7KH OLQHDU SURJUDP LV FRQVLGHUHG IDWKRPHG LI DQ\ RI WKH IROORZLQJ FRQGLWLRQV KROG�

s 7KH OLQHDU SURJUDP REMHFWLYH YDOXH y =e LI PLQLPL]LQJ �x =e LI PD[LPL]LQJ��
%HFDXVH DQ\ VXESUREOHP JHQHUDWHG E\ DGGLQJ DGGLWLRQDO FRQVWUDLQWV WR WKH OLQHDU

��
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SURJUDP FDQQRW \LHOG D EHWWHU LQWHJHU VROXWLRQ� WKHVH VXESUREOHPV DUH QR ORQJHU
RI LQWHUHVW WR WKH DOJRULWKP�

s 7KH OLQHDU SURJUDP LV LQIHDVLEOH� %HFDXVH DQ\ VXESUREOHPV JHQHUDWHG E\ DGGLQJ
DGGLWLRQDO FRQVWUDLQWV ZLOO DOVR EH LQIHDVLEOH� WKHVH VXESUREOHPV QHHG QRW EH
FRQVLGHUHG�

s 7KH OLQHDU SURJUDP KDV D VROXWLRQ VDWLVI\LQJ WKH LQWHJHU UHVWULFWLRQV� ,I WKH DVVRFL�
DWHG REMHFWLYH YDOXH LV OHVV WKDQ =e LI PLQLPL]LQJ �JUHDWHU WKDQ =e LI PD[LPL]LQJ��
XSGDWH =e DQG VHW WKH LQFXPEHQW LQWHJHU VROXWLRQ WR WKH FXUUHQW OLQHDU SURJUDP
VROXWLRQ� 2WKHUZLVH� DQ\ VXESUREOHPV JHQHUDWHG E\ DGGLQJ DGGLWLRQDO FRQVWUDLQWV
FDQQRW \LHOG D EHWWHU LQWHJHU VROXWLRQ� VR WKH\ QHHG QRW EH FRQVLGHUHG�

,I WKH OLQHDU SURJUDP LV IDWKRPHG� GR QRW DGG LW WR WKH EUDQFK DQG ERXQG WUHH� 0DUN
WKH FXUUHQW QRGH
V OHIW RU ULJKW FKLOG DV IDWKRPHG DQG JR WR VWHS �� 2WKHUZLVH� GH�
WHUPLQH WKH pUVW LQWHJHU UHVWULFWHG YDULDEOH LQ WKH OLQHDU SURJUDP ZLWK D QRQLQWHJUDO
YDOXH� /HW [M EH WKDW YDULDEOH� $GG D QRGH ZLWK [M DV WKH EUDQFKLQJ YDULDEOH WR WKH
EUDQFK�DQG�ERXQG WUHH�

�� %UDQFKLQJ� /HW [eM EH WKH YDOXH RI WKH EUDQFKLQJ YDULDEOH DVVRFLDWHG ZLWK WKH QRGH
FXUUHQWO\ XQGHU FRQVLGHUDWLRQ� DQG OHW E[eM F EH WKH LQWHJHU SDUW RI [

e

M �

s ,I QHLWKHU RI WKH QRGH
V FKLOGUHQ KDV EHHQ IDWKRPHG� VROYH WKH OLQHDU SURJUDP
DVVRFLDWHG ZLWK WKH QRGH
V OHIW FKLOG E\ UHPRYLQJ DOO LQWHJHU UHVWULFWLRQV EXW
DGGLQJ WKH FRQVWUDLQW [M x E[eMF� �,I ZH DUH VROYLQJ D ELQDU\ LQWHJHU SURJUDP� ZH
VHW [M WR ��� *R WR VWHS ��

s ,I WKH QRGH
V OHIW FKLOG KDV EHHQ IDWKRPHG EXW WKH ULJKW FKLOG KDV QRW EHHQ IDWK�
RPHG� VROYH WKH OLQHDU SURJUDP DVVRFLDWHG ZLWK WKH ULJKW FKLOG E\ UHPRYLQJ DOO
LQWHJHU UHVWULFWLRQV EXW DGGLQJ WKH FRQVWUDLQW [M y E[eMF��� �,I ZH DUH VROYLQJ D
ELQDU\ LQWHJHU SURJUDP� ZH VHW [M WR ��� *R WR VWHS ��

s ,I ERWK FKLOGUHQ KDYH EHHQ IDWKRPHG� WKH FXUUHQW QRGH KDV DOVR EHHQ IDWKRPHG�

�� 2SWLPDOLW\� ,I WKH IDWKRPHG FXUUHQW QRGH KDV QR SDUHQW QRGH� VWRS� (LWKHU WKH LQ�
FXPEHQW VROXWLRQ LV WKH RSWLPDO VROXWLRQ� RU WKHUH DUH QR VROXWLRQV ZKLFK VDWLVI\ WKH
LQWHJHU UHVWULFWLRQV� 2WKHUZLVH� PRYH IURP WKH FXUUHQW QRGH WR LWV SDUHQW� PDUNLQJ
WKH FXUUHQW QRGH DV IDWKRPHG� DQG JR WR VWHS ��

$�� ,03/(0(17$7,21 '(6&5,37,21

,Q WKLV VHFWLRQ� ZH GHVFULEH WKH LPSOHPHQWDWLRQ RI RXU EUDQFK�DQG�ERXQG DOJRULWKP� &ULWLFDO
LVVXHV LQFOXGH PHPRU\ DOORFDWLRQ� VXEURXWLQH GHVLJQ� DQG GDWD VWUXFWXUHV�



$��� ,03/(0(17$7,21 '(6&5,37,21 ��
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0,126 DOORFDWHV PHPRU\ E\ GHFODULQJ RQH ODUJH GRXEOH SUHFLVLRQ DUUD\ = DQG WKHQ VHWWLQJ
SRLQWHUV WR GLoHUHQW ORFDWLRQV LQ = IRU WKH YDULRXV DUUD\V QHHGHG WR VROYH OLQHDU DQG QRQOLQHDU
SURJUDPV� 7KHUHIRUH� DQ\ PHPRU\ QHHGHG IRU DUUD\V WR EH XVHG LQ WKH LQWHJHU SURJUDPPLQJ
DOJRULWKP PXVW EH DOORFDWHG IRU� 7KH OHQJWK RI WKH DUUD\ = LV VHW LQ WKH SURJUDP IRXQG LQ
0,126/�)25�

0,126 DOORZV LWV XVHUV WR UHVHUYH PHPRU\ IRU WKHLU RZQ SXUSRVHV DW WKH EHJLQQLQJ RI
= WKURXJK WKH 63(&6 pOH RSWLRQ :25.63$&( �86(5�� �6HH WKH 0,126 8VHU
V *XLGH
IRU PRUH GHWDLOV RQ WKH 63(&6 pOH�� )RU H[DPSOH� WKH 0,30,126 VXEURXWLQH ,3&25(
�GHVFULEHG LQ 6HFWLRQ $����� GLYLGHV XS WKLV FKXQN RI FRQWLJXRXV PHPRU\ DPRQJ WKH YDULRXV
DUUD\V UHTXLUHG WR VWRUH WKH GDWD UHTXLUHG IRU WKH EUDQFK�DQG�ERXQG DOJRULWKP�

$���� 68% 5287 , 1 ( 6

0,30,126 DQG %,30,126 RQO\ GLoHU IURP VWDQGDUG 0,126 LQ VXEURXWLQH 0$702'�
7KH SXUSRVH RI 0$702' LV WR DOORZ 0,126 XVHUV WR DFFHVV WKH YDULRXV 0,126 GDWD
VWUXFWXUHV EHIRUH 0,126 VROYHV D SUREOHP� 7KXV� 0,126 LV ZHOO�VXLWHG WR VROYLQJ WKH
VHTXHQFH RI SUREOHPV HQFRXQWHUHG ZKHQ XVLQJ WKH EUDQFK�DQG� ERXQG PHWKRG IRU LQWHJHU
SURJUDPPLQJ� 7KH 0,30,126 DQG %,30,126 YHUVLRQV RI 0$702'ZHUH ZULWWHQ VR WKDW
WKH\ FDOO YDULRXV RWKHU VXEURXWLQHV WR SHUIRUP WKH IDWKRPLQJ� EUDQFKLQJ DQG RSWLPDOLW\ WHVW
VWHSV� 0$702' LV FDOOHG E\ WKH 0,126 URXWLQH 0,126�� ZKLFK LV IRXQG LQ WKH VRXUFH
pOH 0,��
�)25� LQ WKH 3& YHUVLRQ RI 0,126� IRU H[DPSOH WKH VRXUFH pOH LV 0,��3&�)25�
7KH pOH 0,3)816�)25 LQFOXGHV WKH 0,30,126 YHUVLRQ RI 0$702'� DV ZHOO DV DOO

RI WKH VXEURXWLQHV XVHG LQ RXU LPSOHPHQWDWLRQ RI WKH EUDQFK�DQG�ERXQG WHFKQLTXH� 7KH
pOH %,3)816�)25 LQFOXGHV WKH %,30,126 YHUVLRQ RI 0$702'� DV ZHOO DV DOO RI WKH
VXEURXWLQHV XVHG LQ RXU LPSOHPHQWDWLRQ RI WKH EUDQFK�DQG�ERXQG WHFKQLTXH� $ VXPPDU\
RI HDFK URXWLQH IROORZV�

s 0$702' LQWHUIDFHV EHWZHHQ VWDQGDUG 0,126 DQG WKH LQWHJHU SURJUDPPLQJ VXE�
URXWLQHV�

s ,3,7(5 LV WKH PDLQ LQWHJHU SURJUDPPLQJ URXWLQH� ,W FDOOV RWKHU URXWLQHV WR SHUIRUP
WKH IDWKRPLQJ� EUDQFKLQJ DQG RSWLPDOLW\ WHVWV GHVFULEHG LQ VHFWLRQ $���

s ,3,137 DQG *(7,13 DUH XVHG WR UHDG WKH LQSXW pOH 0,30,126�036 �%,30,�
126�036� IRU WKH QDPHV RI WKH LQWHJHU YDULDEOHV LQ WKH SUREOHP� DQG� LQ WKH FDVH RI
0,30,126� WKH YDOXHV RI WKHLU DVVRFLDWHG LQFUHPHQWV�

s ,3,1,7 SHUIRUPV WKH LQLWLDOL]DWLRQ VWHS GHVFULEHG LQ VHFWLRQ $���
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s ,3&25( DOORFDWHV =��� ����0$;: �� WKH SRUWLRQ RI = UHVHUYHG IRU WKH 0,126 XVHU�
DPRQJ WKH YDULRXV DUUD\V UHTXLUHG IRU WKH EUDQFK�DQG�ERXQG DOJRULWKP�

s &+.62/ H[DPLQHV D OLQHDU SURJUDPPLQJ VROXWLRQ DQG GHWHUPLQHV ZKHWKHU WKH LQWH�
JHU UHVWULFWHG YDULDEOHV DUH DOO LQWHJHU PXOWLSOHV RI WKHLU LQFUHPHQWV� ,I QRW� &+.62/
UHWXUQV WKH LQGH[ RI WKH pUVW YDULDEOH WKDW LV QRW DQ LQWHJHU PXOWLSOH RI LWV LQFUHPHQW�

s 3581( UHPRYHV D QRGH IURP WKH EUDQFK�DQG�ERXQG WUHH DIWHU WKH DVVRFLDWHG VXE�
SUREOHP KDV EHHQ IDWKRPHG�

s )$7+20 DSSOLHV WKH IDWKRPLQJ FULWHULD WR D OLQHDU SURJUDP VROXWLRQ�

s ,1&80% XSGDWHV WKH LQFXPEHQW VROXWLRQ�

s *(762/ UHDGV WKH LQFXPEHQW VROXWLRQ EDFN LQWR 0,126 RQFH RSWLPDOLW\ KDV EHHQ
UHDFKHG�

s 386+ DGGV D QRGH WR WKH EUDQFK�DQG�ERXQG WUHH�

$���� '$7 $ 67 58&7 85( 6

7KH FKRLFH RI GDWD VWUXFWXUHV XVHG WR LPSOHPHQW DQ DOJRULWKP FDQ SURIRXQGO\ DoHFW LWV
UHOLDELOLW\ DQG HrFLHQF\� 0,30,126 DQG %,30,126 UHTXLUH D IHZ p[HG OHQJWK DUUD\V
ZKLFK UHTXLUH YHU\ OLWWOH PHPRU\� +RZHYHU� WKH\ DOVR UHTXLUH D GDWD VWUXFWXUH IRU WKH
EUDQFK�DQG�ERXQG WUHH� 7KH WUHH FDQ JURZ UDSLGO\ DV QRGHV DUH DGGHG� VR WKH VHOHFWLRQ RI
D GDWD VWUXFWXUH WR HrFLHQWO\ SURFHVV WKH QRGHV LV YLWDO� 1RWH WKDW RXU EUDQFK�DQG�ERXQG
LPSOHPHQWDWLRQ DV GHVFULEHG LQ 6HFWLRQ $�� DOZD\V SURFHVVHV WKH OHIW FKLOG RI D QRGH EHIRUH
WKH ULJKW FKLOG� %\ SURFHVVLQJ WKH OHIW FKLOG pUVW� ZH FDQ XVH D VWDFN GDWD VWUXFWXUH WR
UHSUHVHQW WKH WUHH� 7KLV ZRXOG QRW EH WUXH LI WKH DOJRULWKP FRXOG FRQVLGHU HLWKHU WKH OHIW
FKLOG RU WKH ULJKW FKLOG pUVW� LQ WKLV FDVH D PRUH LQWULFDWH GDWD VWUXFWXUH ZRXOG EH UHTXLUH�
$IWHU ,3&25( DOORFDWHV WKH p[HG OHQJWK DUUD\V� WKH UHVW RI =��� ����0$;: � LV XVHG IRU
WKH VWDFN� ZKHUH HDFK LWHP LQ WKH VWDFN FRUUHVSRQGV WR D QRGH LQ WKH EUDQFK�DQG�ERXQG WUHH�
(DFK QRGH FRQWDLQV WKH EUDQFKLQJ YDULDEOH LQGH[� WKH EUDQFKLQJ YDOXH �LQ WKH 0,30,126
YHUVLRQ�� qDJV LQGLFDWLQJ ZKHWKHU WKH OHIW DQG ULJKW FKLOGUHQ KDYH EHHQ IDWKRPHG� DQG WKH
YDOXHV RI WKH EUDQFKLQJ YDULDEOH
V ERXQGV�

0,126 DOORZV WKH XVHU WR PRGLI\ DQ\ RI LWV RZQ GDWD VWUXFWXUHV E\ FDOOLQJ 0$702'�
DQG ZLOO VROYH ZKDWHYHU SUREOHP UHVLGHV LQ WKRVH VWUXFWXUHV DIWHU 0$702' LV pQLVKHG� ,Q
WKH FDVH RI D EUDQFK�DQG�ERXQG DOJRULWKP� WKH RQO\ SDUWV RI WKH SUREOHP WKDW UHTXLUH D
FKDQJHG DUH WKH ORZHU DQG XSSHU ERXQG DUUD\V %/ DQG %8 � QR RWKHU 0,126 DUUD\V QHHG
EH DOWHUHG�



$��� (5525 &2'(6 ��
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8QPRGLpHG 0,126 KDV PDQ\ GLoHUHQW H[LW FRQGLWLRQV� 7KH YDULDEOH ,(55 FRQWDLQV WKH
H[LW FRQGLWLRQ XSRQ FRPSOHWLRQ RI D UXQ� ([LW FRQGLWLRQV LQFOXGH RSWLPDOLW\ �,(55  
��� LQIHDVLELOLW\ �,(55  ��� H[FHVVLYH LWHUDWLRQV �,(55  ��� EDVLV IDFWRUL]DWLRQ HUURUV
�,(55  ��� DQG PDQ\ RWKHUV� �5HIHU WR WKH 0,126 8VHU
V *XLGH IRU D FRPSOHWH OLVWLQJ RI
H[LW FRQGLWLRQV�� 6RPH DGGLWLRQDO HUURU FRQGLWLRQV VSHFLpF WR 0,30,126 DQG %,30,126
KDYH EHHQ DGGHG�

s ,(55  b�� 7KH LQWHJHU SURJUDP LV LQIHDVLEOH� DOWKRXJK WKH OLQHDU SURJUDPPLQJ
UHOD[DWLRQ KDV D VROXWLRQ�

s ,(55  b�� 7KHUH LV LQVXrFLHQW PHPRU\ IRU LQWHJHU SURJUDPPLQJ DOJRULWKP� <RX
ZLOO KDYH WR VSHFLI\ D ODUJHU YDOXH RI XVHU ZRUNVSDFH LQ WKH 63(&6 pOH� ,W PD\ DOVR
EH QHFHVVDU\ WR UHFRPSLOH 0,126 ZLWK D ODUJHU = �ZRUNVSDFH� DUUD\�

s ,(55  b�� 7KHUH LV DQ HUURU LQ WKH LQWHJHU SURJUDPPLQJ LQSXW SURFHGXUH� 7KLV
PHDQV WKDW WKHUH LV DQ HUURU LQ 0,30,126�036 RU %,30,126�036� WKH pOHV FRQ�
WDLQLQJ WKH QDPHV RI WKH LQWHJHU YDULDEOHV� DQG� LQ WKH FDVH RI 0,30,126� WKH LQ�
FUHPHQW YDOXHV� &KHFN WR HQVXUH WKDW WKH 0,30,126�036 RU %,30,126�036 pOH
VSHFLpHV WKH LQWHJHU YDULDEOHV XVLQJ WKH IRUPDW GLVFXVVHG LQ 6HFWLRQV ����� DQG ������
,I WKLV IDLOV� \RX VKRXOG PDNH VXUH WKDW WKH KDUG GLVN RI WKH FRPSXWHU UXQQLQJ WKH
VRIWZDUH LV LQ JRRG ZRUNLQJ RUGHU�

s ,(55  b�� 7KHUH LV D VWDFN RYHUqRZ GXULQJ WKH LQWHJHU SURJUDPPLQJ DOJRULWKP�
7KH EUDQFK�DQG�ERXQG WUHH KDV JURZQ WRR ODUJH WR EH VWRUHG LQ WKH DYDLODEOH PHPRU\�
3URFHHG LQ WKH VDPH PDQQHU DV LI ,(55  b��

s ,(55  b�� 7KHUH LV DQ HUURU LQ WKH LQWHJHU SURJUDPPLQJ DOJRULWKP� WKH LQFXPEHQW
VROXWLRQ LV QRW LQWHJHU�YDOXHG� 7KHUH LV D EXJ LQ WKH LQWHJHU SURJUDPPLQJ DOJRULWKP�
FRQWDFW 6WDQIRUG %XVLQHVV 6RIWZDUH�

s ,(55  b�� 7KH &<&/( /,0,7 �WKH QXPEHU RI SUREOHPV WKDW 0,126 ZLOO VROYH�
KDV EHHQ UHDFKHG� QRW DOO VXESUREOHPV KDYH EHHQ IDWKRPHG� DQG QR IHDVLEOH VROXWLRQ
KDV EHHQ IRXQG� ,QFUHDVH WKH &<&/( /,0,7 LQ WKH 63(&6 pOH�

s ,(55  b��� 7KH &<&/( /,0,7 KDV EHHQ UHDFKHG� QRW DOO VXESUREOHPV KDYH EHHQ
IDWKRPHG� EXW D IHDVLEOH VROXWLRQ KDV EHHQ IRXQG� $Q HUURU PHVVDJH ZLOO EH ZULWWHQ WR
WKH 35,17 DQG 6800$5< pOHV� DQG WKH LQFXPEHQW VROXWLRQ ZLOO EH UHSRUWHG DV WKH
EHVW VROXWLRQ IRXQG� <RX PD\ ZLVK WR UHUXQ WKH SUREOHP ZLWK DQ LQFUHDVHG &<&/(
/,0,7 LQ WKH 63(&6 pOH WR FRQpUP RSWLPDOLW\�
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'DQW]LJ� *�%� �������?/LQHDU 3URJUDPPLQJ DQG ([WHQVLRQV�� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV�
3ULQFHWRQ� 1HZ -HUVH\�

'DQW]LJ� *�%� DQG 7KDSD 0�1� ������� ?/LQHDU 3URJUDPPLQJ �� ,QWURGXFWLRQ�� 6SULQJHU�
9HUODJ� %HUOLQ DQG 1HZ <RUN�

'DQW]LJ� *�%� DQG 7KDSD 0�1� �����D�� ?/LQHDU 3URJUDPPLQJ �� 7KHRU\ DQG ,PSOHPHQ�
WDWLRQ�� 7R EH SXEOLVKHG E\ 6SULQJHU�9HUODJ� %HUOLQ DQG 1HZ <RUN�

'DQW]LJ� *�%� DQG 7KDSD 0�1� �����E�� ?/LQHDU 3URJUDPPLQJ �� ([WHQVLRQV�� 7R EH
SXEOLVKHG E\ 6SULQJHU�9HUODJ� %HUOLQ DQG 1HZ <RUN�

*HRoULRQ� $�0�� DQG 0DUVWHQ� 5�(� ������� ? ,QWHJHU 3URJUDPPLQJ $OJRULWKPV� $ )UDPH�
ZRUN DQG 6WDWH�RI�WKH�$UW 6XUYH\��0DQDJHPHQW 6FLHQFH� 9ROXPH ��� SDJHV ��������

*LOO� 3�(�� 0XUUD\� :�� DQG :ULJKW� 0�+� ������� ?3UDFWLFDO 2SWLPL]DWLRQ�� $FDGHPLF
3UHVV� /RQGRQ DQG 1HZ <RUN�
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