
3ULQFHWRQ�8QLYHUVLW\�� �� &26����������� $OJRULWKPV�DQG�'DWD�6WUXFWXUHV������� 6SULQJ������������ KWWS���ZZZ�3ULQFHWRQ�('8�aFV���

5HGXFWLRQV

�

5HGXFWLRQ

3UREOHP�;�UHGXFHV�WR�SUREOHP�<�LI�JLYHQ�D�VXEURXWLQH�IRU�<�\RX�FDQ�VROYH�;�
■ &RVW�RI�VROYLQJ�;�� ��FRVW�RI�VROYLQJ�<�����FRVW�RI�UHGXFWLRQ�
■ 0D\�FDOO�VXEURXWLQH�IRU�<�PRUH�WKDQ�RQFH�

([DPSOH�
■ ;� �EDVHEDOO�HOLPLQDWLRQ�
■ <� �PD[�IORZ�

&RQVHTXHQFHV�
■ (VWDEOLVK�UHODWLYH�GLIILFXOW\�EHWZHHQ�WZR�SUREOHPV���FODVVLI\�SUREOHPV�
■ *LYHQ�DOJRULWKP�IRU�<��FDQ�DOVR�VROYH�;����GHVLJQ�DOJRULWKPV�
■ ,I�;�LV�KDUG��WKHQ�VR�LV�<����HVWDEOLVK�LQWUDFWDELOLW\�

$VVLJQPHQW��

�

/LQHDU�7LPH�5HGXFWLRQV

3UREOHP�;�OLQHDU�UHGXFHV�WR�SUREOHP�<�LI�;�FDQ�EH�VROYHG�ZLWK���
■ /LQHDU�QXPEHU�RI�VWDQGDUG�FRPSXWDWLRQDO�VWHSV�
■ 2QH�FDOO�WR�VXEURXWLQH�IRU�<�
■ 1RWDWLRQ���;�≤ /�<�

([DPSOHV�ZH
YH�DOUHDG\�VHHQ�LQ�WKH�FRXUVH�
■ 5HPRYLQJ�GXSOLFDWHV�UHGXFHV�WR�VRUWLQJ�
■ 9RURQRL�GLDJUDP�UHGXFHV�WR�'HODXQD\�WULDQJXODWLRQ�
■ $UELWUDJH�UHGXFHV�WR�QHJDWLYH�F\FOH�GHWHFWLRQ�
■ %LSDUWLWH�PDWFKLQJ�UHGXFHV�WR�PD[�IORZ�
■ %UHZHU
V�SUREOHP�UHGXFHV�WR�OLQHDU�SURJUDPPLQJ�

2WKHU�PRVW�FRPPRQ�W\SH�RI�UHGXFWLRQ�
■ ;�SRO\QRPLDO�UHGXFHV�WR�<���
■ 6WD\�WXQHG�IRU�13�FRPSOHWHQHVV�

PRUH�JHQHUDOO\��LI�JLYHQ�D�2�I�1���WLPH�
VXEURXWLQH�IRU�<��FDQ�VROYH�;�LQ�2�I�1���WLPH

�

3UREOHP�(TXLYDOHQFH

7RRO�IRU�FODVVLI\LQJ�SUREOHPV�
■ (TXLYDOHQFH���,I�;�≤

/
<�DQG�<�≤

/
;��WKHQ�ZH�ZULWH�;�≡

/
<�

² JLYHQ�DQ\�DOJRULWKP�IRU�;��FDQ�VROYH�<�LQ�VDPH�UXQQLQJ�WLPH�
DQG�YLFH�YHUVD

■ 7UDQVLWLYLW\���LI�;�≤
/
<�DQG�<�≤

/
=��WKHQ�;�≤

/
=�

35,0(� *LYHQ��WKH�GHFLPDO�UHSUHVHQWDWLRQ�RI��DQ�LQWHJHU�[��LV�[�SULPH"
&20326,7(� *LYHQ�DQ�LQWHJHU�[��GRHV�[�KDYH�D�QRQWULYLDO�IDFWRU"

&ODLP� &20326,7(�≡ / 35,0(�

if (prime(x)) return false;
else return true;

FRPSRVLWH��[�

&20326,7(�≤ / 35,0(
35,0(�≤ / &20326,7(

if (composite(x)) return false;
else return true;

SULPH��[�



�

5HGXFWLRQ�*RQH�:URQJ

&DYHDW�
■ 6\VWHP�GHVLJQHU�VSHFV�WKH�LQWHUIDFHV�IRU�SURMHFW�
■ 2QH�SURJUDPPHU�PLJKW�LPSOHPHQW�composite() XVLQJ�prime()�
■ $QRWKHU�SURJUDPPHU�PLJKW�LPSOHPHQW�prime() XVLQJ�composite()�
■ %H�FDUHIXO�WR�DYRLG�LQILQLWH�UHGXFWLRQ�ORRSV�LQ�SUDFWLFH�

if (prime(x)) return false;
else return true;

FRPSRVLWH��[�

if (composite(x)) return false;
else return true;

SULPH��[�

�

&RPSRVLWHQHVV�DQG�)DFWRULQJ

&20326,7(� *LYHQ�DQ�LQWHJHU�[��GRHV�[�KDYH�D�QRQWULYLDO�IDFWRU"
)$&725� *LYHQ�WZR�LQWHJHUV�[�DQG�\��GRHV�[�KDYH�D�QRQWULYLDO�IDFWRU�
OHVV�WKDQ�\"

&ODLP� &20326,7(�≤ / )$&725�
■ ,V������������FRPSRVLWH"
■ 'RHV������������KDYH�D�QRQWULYLDO�IDFWRU�OHVV�WKDQ�����������"
■ <HV������������� �������× ������

if (factor(x, x)) return true;
else return false;

FRPSRVLWH��[�

RWKHU�WKDQ���DQG�[

�

3ULPDOLW\�7HVWLQJ�DQG�)DFWRULQJ

:H�HVWDEOLVKHG���35,0(�≤ / &20326,7(�≤ / )$&725�

1DWXUDO�TXHVWLRQ���'RHV�)$&725�≤ / 35,0(�"
■ &RQVHQVXV�RSLQLRQ� �QR�

6WDWH�RI�WKH�DUW�
■ 35,0(�LV�LQ�3��
■ )$&725�QRW�EHOLHYHG�WR�EH�LQ�3�

56$�FU\SWRV\VWHP�
■ %DVHG�RQ�GLFKRWRP\�EHWZHHQ�WZR�SUREOHPV�
■ 7R�XVH�56$��PXVW�JHQHUDWH�ODUJH�SULPHV�HIILFLHQWO\�
■ &DQ�EUHDN�56$�ZLWK�HIILFLHQW�IDFWRULQJ�DOJRULWKP�

�

8QGLUHFWHG�6KRUWHVW�3DWK�5HGXFHV�WR�'LUHFWHG�6KRUWHVW�3DWK

8QGLUHFWHG�VKRUWHVW�SDWK��ZLWK�QRQQHJDWLYH�ZHLJKWV��OLQHDUO\�UHGXFHV�
WR�GLUHFWHG�VKRUWHVW�SDWK�

■ 5HSODFH�HDFK�GLUHFWHG�DUF�E\�WZR�XQGLUHFWHG�DUFV�
■ 6KRUWHVW�GLUHFWHG�SDWK�ZLOO�XVH�HDFK�HGJH�DW�PRVW�RQFH�
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�

6KRUWHVW�3DWK�ZLWK�1HJDWLYH�&RVWV

&DYHDW���5HGXFWLRQ�LQYDOLG�LQ�QHWZRUNV�ZLWK�QHJDWLYH�FRVW�DUFV��HYHQ�LI�
QR�QHJDWLYH�F\FOHV�

5HPDUN���FDQ�VWLOO�VROYH�VKRUWHVW�SDWK�SUREOHP�LQ�XQGLUHFWHG�JUDSKV�LI�
QR�QHJDWLYH�F\FOHV��EXW�QHHG�PRUH�VRSKLVWLFDWHG�WHFKQLTXHV�

■ 5HGXFH�WR�ZHLJKWHG QRQELSDUWLWH PDWFKLQJ�����

WYV � ��

WYV � ��

� ��

��

5HGXFWLRQ���0LQ�&XW�5HGXFHV�WR�0D[�)ORZ

0D[�IORZ�PLQ�FXW�WKHRUHP�VD\V�YDOXH�RI�PD[�IORZ� �FDSDFLW\�RI�PLQ�FXW�

0LQ�FXW�OLQHDU�UHGXFHV�WR�PD[�IORZ�
■ *LYHQ�D�PD[�IORZ��ILQG�DOO�YHUWLFHV�UHDFKDEOH�IURP�VRXUFH�LQ�UHVLGXDO�
JUDSK�WR�JHW�PLQ�FXW�

'RHV�PD[�IORZ�OLQHDU�UHGXFH�WR�PLQ�FXW"
■ $SSDUHQWO\�QR�HDV\�ZD\�WR�GHWHUPLQH�PD[�IORZ�IURP�PLQ�FXW�
■ %XW�QR�EHWWHU�ZD\�NQRZQ�WR�FRPSXWH�D�PLQ�FXW�WKDQ�YLD�PD[�IORZ�

��

1HWZRUN�)ORZ�5XQQLQJ�7LPHV�DQG�/LQHDU�7LPH�5HGXFWLRQV

XQGLUHFWHG�VKRUWHVW�SDWK
QRQQHJDWLYH�ZHLJKWV

2�P�

VKRUWHVW�SDWK
QRQQHJDWLYH�ZHLJKWV

2�P���Q�ORJ�Q�

XQGLUHFWHG�VKRUWHVW�SDWK
QR�QHJDWLYH�F\FOHV
2�PQ���Q� ORJ�Q�

VKRUWHVW�SDWK
QR�QHJDWLYH�F\FOHV

2�PQ�

DVVLJQPHQW�SUREOHP
2�PQ���Q� ORJ�Q�

ZHLJKWHG�QRQ�
ELSDUWLWH�PDWFKLQJ
2�PQ���Q� ORJ�Q�

GLUHFWHG�067
2�P���Q�ORJ�Q�

067
XQGLUHFWHG
2�P�α�P�Q��

QRQ�ELSDUWLWH
PDWFKLQJ�2�PQ����

ELSDUWLWH�PDWFKLQJ
2�PQ����

PD[�IORZ
ELSDUWLWH�'$*
2�PQ�ORJ�P��Q���

PD[�IORZ
2�PQ�ORJ�P��Q���

PLQ�FXW
2�PQ�ORJ�P��Q���

PD[�IORZ
XQGLUHFWHG

PLQ�FXW
XQGLUHFWHG

PLQ�FRVW�IORZ
2�P� ORJ�Q���PQ�ORJ� Q�

WUDQVSRUWDWLRQ
2�P� ORJ�Q�� PQ�ORJ� Q�

PLQ�YHUWH[�FRYHU
ELSDUWLWH� 2�PQ����

;�≤ /�<
; <

��

,QWHJHU�$ULWKPHWLF

,QWHJHU�PXOWLSOLFDWLRQ���JLYHQ�WZR�1�GLJLW�LQWHJHU�V�DQG�W��FRPSXWH�V�× W�

,QWHJHU�GLYLVLRQ���JLYHQ�WZR�LQWHJHUV�V�DQG�W�RI�DW�PRVW�1�GLJLWV�HDFK��
FRPSXWH�WKH�TXRWLHQW�T� �V���W DQG�UHPDLQGHU�U� �V�PRG�W�

)XQGDPHQWDO�TXHVWLRQV�
■ ,V�PXOWLSOLFDWLRQ�HDVLHU�WKDQ�GLYLVLRQ"
■ ,V�DGGLWLRQ�HDVLHU�WKDQ�PXOWLSOLFDWLRQ"
■ ,V�GLYLVLRQ�HDVLHU�WKDQ�PXOWLSOLFDWLRQ"

$GGLWLRQ

2SHUDWLRQ

2�1�

*UDGH�6FKRRO

Ω�1�

%HVW�.QRZQ�/RZHU�%RXQG

0XOWLSOLFDWLRQ 2�1�� Ω�1�

'LYLVLRQ 2�1�� Ω�1�



��

,QWHJHU�$ULWKPHWLF

,QWHJHU�PXOWLSOLFDWLRQ���JLYHQ�WZR�1�GLJLW�LQWHJHU�V�DQG�W��FRPSXWH VW�

,QWHJHU�GLYLVLRQ���JLYHQ�WZR�LQWHJHUV�V�DQG�W�RI�DW�PRVW�1�GLJLWV�HDFK��
FRPSXWH�WKH�TXRWLHQW�T� �V���W DQG�UHPDLQGHU�U� �V�PRG�W�

7KHRUHP� ,QWHJHU�PXOWLSOLFDWLRQ�DQG�LQWHJHU�GLYLVLRQ�KDYH�WKH�VDPH�
DV\PSWRWLF�FRPSOH[LW\�

■ 0XOWLSOLFDWLRQ�OLQHDU�UHGXFHV�WR�GLYLVLRQ�
■ 'LYLVLRQ�OLQHDU�UHGXFHV�WR�PXOWLSOLFDWLRQ�

$GGLWLRQ

2SHUDWLRQ

2�1�

%HVW�.QRZQ�8SSHU�%RXQG

Ω�1�

%HVW�.QRZQ�/RZHU�%RXQG

0XOWLSOLFDWLRQ 2�1�ORJ�1�ORJ�ORJ�1� Ω�1�

'LYLVLRQ 2�1�ORJ�1�ORJ�ORJ�1� Ω�1�

��

6RUWLQJ�DQG�&RQYH[�+XOO

6RUWLQJ���*LYHQ�1�GLVWLQFW�LQWHJHUV��UHDUUDQJH�LQ�LQFUHDVLQJ�RUGHU�

&RQYH[�KXOO���*LYHQ�1�SRLQWV�LQ�WKH�SODQH��ILQG�WKHLU�FRQYH[�KXOO�LQ�
FRXQWHU�FORFNZLVH�RUGHU�

��

6RUWLQJ�DQG�&RQYH[�+XOO

6RUWLQJ���*LYHQ�1�GLVWLQFW�LQWHJHUV��UHDUUDQJH�LQ�LQFUHDVLQJ�RUGHU�

&RQYH[�KXOO���*LYHQ�1�SRLQWV�LQ�WKH�SODQH��ILQG�WKHLU�FRQYH[�KXOO�LQ�
FRXQWHU�FORFNZLVH�RUGHU�

/RZHU�ERXQGV�
■ 5HFDOO��XQGHU�FRPSDULVRQ�EDVHG�PRGHO�RI�FRPSXWDWLRQ��VRUWLQJ�1�
LWHPV�UHTXLUHV�Ω�1�ORJ�1��FRPSDULVRQV�

■ :H�VKRZ�VRUWLQJ�OLQHDUO\�UHGXFHV�WR�FRQYH[�KXOO�
■ +HQFH��ILQGLQJ�FRQYH[�KXOO�RI�1�SRLQWV�UHTXLUHV�Ω�1�ORJ�1��
�FRPSDULVRQV��ZKHUH�FRPSDULVRQ�PHDQV FFZ���

��

6RUWLQJ�5HGXFHV�WR�&RQYH[�+XOO

6RUWLQJ�LQVWDQFH��LQWHJHUV��

&RQYH[�KXOO�LQVWDQFH�

.H\�REVHUYDWLRQ�
■ 5HJLRQ�^[���[� ≥ [`�LV�FRQYH[��⇒
DOO�SRLQWV�DUH�RQ�KXOO�

■ 6WDUWLQJ�DW�SRLQW�ZLWK�PRVW�QHJDWLYH�[��FRXQWHU�FORFNZLVH�RUGHU�RI�
FRQYH[�KXOO�\LHOGV�LWHPV�LQ�VRUWHG�RUGHU�

������������ ��
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��

��680�5HGXFHV�WR���&2//,1($5

��680� *LYHQ�1�GLVWLQFW�LQWHJHUV�[���[���«�[1���DUH�WKHUH���GLVWLQFW�
LQWHJHUV�[L��[M��[N VXFK�WKDW�[L ��[M � [N  ���"

��&2//,1($5� *LYHQ�1�GLVWLQFW�SRLQWV��[���\������[���\������«��[1��\1����
DUH�WKHUH���SRLQWV�WKDW�DOO�OLH�RQ�WKH�VDPH�OLQH"

&RQMHFWXUH� $Q\�DOJRULWKP�IRU���680�UHTXLUHV�Ω�1���WLPH�
&ODLP� ��680��≤ / ��&2//,1($5�
&RUROODU\� 8QOHVV�\RX�FDQ�VROYH���680�LV�VXE�TXDGUDWLF�WLPH��DQ\�
DOJRULWKP�IRU���&2//,1($5�UHTXLUHV�Ω�1���WLPH�

5HGXFWLRQ� 7R�GHWHUPLQH�LI�WKHUH�LV�D�VROXWLRQ�WR���680�LQVWDQFH
[���[���«�[1��GHWHUPLQH�LI�WKHUH�LV�D�VROXWLRQ�WR���&2//,1($5�LQVWDQFH�
ZLWK��[���[�

�����[���[�
����«���[1��[1

���

SDWWHUQ�UHFRJQLWLRQ�
DVVLJQPHQW

��

��680�5HGXFHV�WR���&2//,1($5

&ODLP� ,I�D��E��DQG�F�DUH�GLVWLQFW�WKHQ�D���E���F� ���LI�DQG�RQO\�LI��D��D����
�E��E�����F��F���DUH�FROOLQHDU�

3URRI� 1HFHVVDU\�DQG�VXIILFLHQW�FRQGLWLRQV�IRU�WZR�OLQH�VHJPHQWV�WR�EH�
HTXDO�

�RU

�����

���

���������� ��������
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3RO\QRPLDO�7LPH�5HGXFWLRQ

;�SRO\QRPLDO�UHGXFHV�WR�<�LI�;�FDQ�EH�VROYHG�XVLQJ�
■ 3RO\QRPLDO�QXPEHU�RI�VWDQGDUG�FRPSXWDWLRQDO�VWHSV�
■ 3RO\QRPLDO�QXPEHU�RI�FDOOV�WR�VXEURXWLQH�IRU�<�
■ 1RWDWLRQ���;�≤ 3 <�

$OWHUQDWH�YLHZSRLQW���&DQ�VROYH�;�LQ�SRO\QRPLDO�WLPH�JLYHQ�VSHFLDO�SLHFH�
RI�KDUGZDUH�WKDW�VROYHV�LQVWDQFHV�RI�<�LQ�D�VLQJOH�VWHS�

([���%DVHEDOO�HOLPLQDWLRQ�UHGXFHV�WR�PD[�IORZ�
■ 6ROYH�1�PD[�IORZ�SUREOHPV�RQ�D�JUDSK�ZLWK�1� YHUWLFHV�

5HPDUN�����,I�;�≤ / <�WKHQ�;�≤ 3 <�
5HPDUN�����,I�;�FDQ�EH�VROYHG�LQ�SRO\QRPLDO�WLPH��WKHQ�;�≤ 3 <�IRU�DQ\�<�

QR�GLIIHUHQFH�IURP�SRO\QRPLDO�LQ�WKLV�FRQWH[W

��

3RO\QRPLDO�7LPH�5HGXFWLRQ

3XUSRVH� &ODVVLI\�SUREOHPV�DFFRUGLQJ�WR�UHODWLYH�GLIILFXOW\�
■ 6HSDUDWH�SUREOHPV�WKDW�FDQ�EH�VROYHG�LQ�SRO\QRPLDO�WLPH�IURP�WKRVH�
WKDW��SUREDEO\��UHTXLUH�H[SRQHQWLDO�WLPH�

(VWDEOLVK�WUDFWDELOLW\� ,I�;�≤ 3 <�DQG�<�FDQ�EH�VROYHG�LQ�SRO\QRPLDO�WLPH��
WKHQ�;�FDQ�EH�VROYHG�LQ�SRO\QRPLDO�WLPH�

(VWDEOLVK�LQWUDFWDELOLW\� ,I�;�≤ 3 <�DQG�;�FDQQRW�EH�VROYHG�LQ�
SRO\QRPLDO�WLPH��WKHQ�<�FDQQRW�EH�VROYHG�LQ�SRO\QRPLDO�WLPH�



��

+DPLOWRQ�3DWK

+$0,/721�3$7+� *LYHQ�DQ�XQGLUHFWHG�JUDSK��LV�WKHUH�D�SDWK�WKDW�
YLVLWV�HYHU\�YHUWH[�H[DFWO\�RQFH"

(8/(5�3$7+� *LYHQ�DQ�XQGLUHFWHG�JUDSK��LV�WKHUH�D�SDWK�WKDW�YLVLWV�
HYHU\�('*(�H[DFWO\�RQFH"

��

+DPLOWRQ�3DWK�5HGXFHV�WR�6KRUWHVW�3DWK

+$0,/721�3$7+� *LYHQ�DQ�XQGLUHFWHG�JUDSK��LV�WKHUH�D�SDWK�WKDW�
YLVLWV�HYHU\�YHUWH[�H[DFWO\�RQFH�

6+257(67�3$7+� *LYHQ�DQ�GLUHFWHG�JUDSK�DQG�WZR�YHUWLFHV�V�DQG�W��
ILQG�WKH�VKRUWHVW�VLPSOH�SDWK�IURP�V�WR�W�

&ODLP� +$0,/721�3$7+��≤ 3 6+257(67�3$7+�
■ )RU�HDFK�XQGLUHFWHG�HGJH��PDNH�WZR�GLUHFWHG�HGJHV�RI�ZHLJKW��²��
■ )RU�DOO�SDLUV�RI�YHUWLFHV�Y�DQG�Z��ILQG�VKRUWHVW�SDWK�IURP�Y�WR�Z�
■ ,I�VKRUWHVW�SDWK�KDV�OHQJWK�²�9����WKHQ�WKLV�LV�D�+DPLOWRQ�SDWK�
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+DPLOWRQ�3DWK�5HGXFHV�WR�6KRUWHVW�3DWK

&ODLP� +$0,/721�3$7+��≤ 3 6+257(67�3$7+�

&RQMHFWXUH� 1R�SRO\QRPLDO�DOJRULWKP�H[LVWV�IRU�+$0,/721�3$7+�

&RUROODU\� 3RO\QRPLDO�DOJRULWKP�IRU�6+257(67�3$7+�LV�XQOLNHO\�
■ 7KLV�H[SODLQV�ZK\�ZH�QHHGHG�WKH��QR�QHJDWLYH�F\FOHV��DVVXPSWLRQ�IRU�
VKRUWHVW�SDWK�DOJRULWKPV�

1RQQHJDWLYH�ZHLJKWV

6KRUWHVW�3DWK

'LMNVWUD

$OJRULWKP

(�ORJ�9

5XQQLQJ�7LPH

1R�QHJDWLYH�F\FOHV %HOOPDQ�)RUG (�9

$UELWUDU\�ZHLJKWV %UXWH�IRUFH �9

��

6XEVHW�6XP�5HGXFHV�7R�,QWHJHU�3URJUDPPLQJ

68%6(7�680� *LYHQ�1�LQWHJHUV�D���D���«�D1���DQG�DQRWKHU�LQWHJHU�E��LV�
WKHUH�D�VXEVHW�RI�LQWHJHUV�WKDW�VXPV�WR�H[DFWO\�E"

,QWHJHU�SURJUDPPLQJ� *LYHQ�LQWHJHUV�EL� DLM�ILQG�����YDULDEOHV�[L�WKDW�
VDWLVI\�D�OLQHDU�V\VWHP�RI�HTXDWLRQV�

68%6(7�680�SRO\QRPLDO�UHGXFHV�WR�,3� 6ROYH�LQWHJHU�SURJUDP�EHORZ�
DQG�VHOHFW�VXEVHW�RI�LQGLFHV�ZLWK�[L  ���

1M[

E[D

M

1

M
MM

≤≤∈

=∑
=

�`���^
�

aijx j
j=1

N
∑ = b i 1 ≤ i ≤ M

x j ∈ {0, 1} 1 ≤ j ≤ N

SDVVZRUG�FUDFNLQJ�
DVVLJQPHQW



��

3RO\QRPLDO�7LPH�5HGXFWLRQV

&1)�6$7

��&1)�6$7

��&2/25 ',5�+$0�&<&/(

+$0�&<&/(

,1'�6(7

&/,48(

68%6(7�680

9(57(;�&29(5

763

6(7�&29(5

3$57,7,21 ,17(*(5
352*5$00,1*

.1$36$&.

'LFN�.DUS

3/$1$5���
&2/25

6&+('8/(

KDUG�XQOHVV�3� �13

;�≤ 3�<; <

+$0�3$7+

6+257(67�3$7+
��

13�&RPSOHWHQHVV

3���6HW�RI�DOO�GHFLVLRQ�SUREOHPV�VROYDEOH�LQ�SRO\QRPLDO�WLPH�RQ�D�
GHWHUPLQLVWLF�7XULQJ�PDFKLQH�

13���6HW�RI�DOO�GHFLVLRQ�SUREOHPV�VROYDEOH�LQ�SRO\QRPLDO�WLPH�RQ�D�
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6XPPDU\

5HGXFWLRQV�DUH�LPSRUWDQW�LQ�WKHRU\�WR�
■ &ODVVLI\�SUREOHPV�DFFRUGLQJ�WR�WKHLU�FRPSXWDWLRQDO�UHTXLUHPHQWV�
■ (VWDEOLVK�LQWUDFWDELOLW\�
■ (VWDEOLVK�WUDFWDELOLW\�

5HGXFWLRQV�DUH�LPSRUWDQW�LQ�SUDFWLFH�WR�
■ 'HVLJQ�DOJRULWKPV�
■ 'HVLJQ�UHXVDEOH�VRIWZDUH�PRGXOHV�

² VRUWLQJ��SULRULW\�TXHXH��V\PERO�WDEOH��UHJXODU�H[SUHVVLRQV
² VKRUWHVW�SDWK��PD[�IORZ��PLQ�FRVW�IORZ��OLQHDU�SURJUDPPLQJ

■ 'HWHUPLQH�GLIILFXOW\�RI�\RXU�SUREOHP�DQG�FKRRVH�WKH�ULJKW�WRRO�
² XVH�H[DFW�DOJRULWKP�IRU�WUDFWDEOH�SUREOHPV
² XVH�KHXULVWLFV�IRU�13�KDUG�SUREOHPV
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