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2%/,*$725,6.�233*$9(�����,1)�����K¡VWHQ������
�
�
3URVMHNWSODQOHJJLQJ�
�
'HW�WLOODWHV�DW�PDQ�DUEHLGHU�WR�RJ�WR�VDPPHQ�RP�GHQQH�RSSJDYHQ��PHQ�GHW�HU�VHOYI¡OJHOLJ�
RJVn�KHOW�L�RUGHQ�n�JM¡UH�GHQ�DOHQH��'H�VRP�MREEHU�VDPPHQ�E¡U�HYHQWXHOW�Y UH�IUD�VDPPH�
JUXSSH��
�
2SSJDYHQ�JnU�XW�Sn�n�ODJH�HW�KMHOSHPLGGHO�IRU�SODQOHJJLQJ�DY�VW¡UUH�SURVMHNWHU��'HWWH�
KMHOSHPLGGHOHW��VRP�VNDO�Y UH�HW�SURJUDPV\VWHP��VNDO�WD�LPRW�LQIRUPDVMRQ�RP�GH�IRUVNMHOOLJH�
GHOHU�VRP�GHW�SODQODJWH�SURVMHNW�NDQ�GHOHV�RSS�L��+YHU�VOLN�GHO�VNDO�YL�NDOOH�HQ�DNWLYLWHW��RJ�GHQ�
LQIRUPDVMRQ�VRP�HU�NQ\WWHW�WLO�KYHU�VOLN�DNWLYLWHW�HU�I¡OJHQGH��
�

y Et tekstlig navn på denne aktiviteten, til bruk i utskriften. 
 

y Et nummer på aktiviteten. 
 

y Hvor stort mannskap som tenkes brukt på denne aktiviteten? 
 

y Hvor lang tid aktiviteten er beregnet å ta. 
 

y Hvilke aktiviteter som må være avsluttet før denne aktiviteten kan starte. (Dette 
oppgis som en sekvens av aktivitetsnumre) 

�
8W�IUD�GLVVH�RSSO\VQLQJHQH�VNDO�Vn�SURJUDPPHW�ILQQH�VYDU�Sn�I¡OJHQGH�VS¡UVPnO��
�

D� (U�SURVMHNWHW�JMHQQRPI¡UEDUW��HOOHU�ILQQHV�GHW�DNWLYLWHWHU�VRP�JMHQVLGLJ�YLO�NRPPH�WLO�
n�YHQWH�Sn�KYHUDQGUH"�
�

E� 2P�GHW�NDQ�JMHQQRPI¡UHV��+YRUGDQ�NDQ�SURVMHNWHW�JMHQQRPI¡UHV�Sn�NRUWHVW�PXOLJ�
WLG�RP�PDQ�KDU�XEHJUHQVHW�VWRUW�PDQQVNDS�n�WD�DY��RJ�VWDUWHU�KYHU�DNWLYLWHW�Vn�VQDUW�
GHW�HU�PXOLJ"�+YRU�ODQJ�WLG�YLO�GHQQH�JMHQQRPI¡ULQJHQ�WD"�+YRU�VWRUW�PDQQVNDS�
WUHQJV�WLO�HQKYHU�WLG�PHG�HQ�VOLN�JMHQQRPI¡ULQJ��
�

F� +YRU�NULWLVN�HU�GHW�DW�GHQ�HQNHOWH�DNWLYLWHW�KROGHU�GHQ�RSSJLWWH�WLG��QnU�GHW�HU�YLNWLJ�DW�
GHQ�WRWDOH�WLG�IRU�SURVMHNWHW�LNNH�VNDO�¡NH"�
�

G� 'HUVRP�PDQ�EDUH�KDU�HW�JLWW�DQWDOO�DUEHLGHUH�WLO�GLVSRVLVMRQ��KYRUGDQ�NDQ�PDQ�GD�
JMHQQRPI¡UH�SURVMHNWHW�Sn�HQ�IRUQXIWLJPnWH"��'HW�HU�YDQVNHOLJ�KHU�n�ILQQH�GHQ�
�EHVWH��PnWH��PHQ�PDQ�KDU�WLO�RSSJDYH�n�ILQQH�HQ�PnWH�VRP�XWQ\WWHU�DUEHLGVVWRNNHQ�
ULPHOLJ�EUD���

�
)RU�n�OHWWH�RYHUVLNWHQ�NDQ�PDQ�WHJQH�KYHU�DNWLYLWHW�VRP�HQ�VLUNHO�PHG�DQJLYHOVH�DY�WLGV�RJ�
PDQQVNDSVEHKRY�VNUHYHW�LQQL��9LGHUH�NDQ�PDQ�PDUNHUH�DW�HQ�DNWLYLWHW�$�LNNH�NDQ�VWDUWHV�I¡U�
HQ�DNWLYLWHW�%�HU�IHUGLJ��YHG�n�WHJQH�HQ�SLO�IUD�%�WLO�$��3LOHQ�JnU�DOWVn�L�WLGVUHWQLQJHQ��9L�KDU�
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GHUPHG�HQ�UHWWHW�JUDI��GHU�DNWLYLWHWHQH�HU�QRGHU�RJ�DYKHQJLJKHWHQH�HU�NDQWHU��(W�HNVHPSHO�Sn�
HQ�JUDI�VRP�NDQ�UHSUHVHQWHUH�HW�OLWH�SURVMHNW�HU�JLWW�L�ILJXU���QHGHQIRU��
�
�

A
T = 3
M = 4

B
T = 5
M = 2

C
T = 1
M = 2

D
T = 2
M = 4

F
T = 4
M = 3

E
T = 8
M = 4

H
T = 3
M = 2

G
T = 1
M = 3

�
�

)LJXU����(NVHPSHO�Sn�DNWLYLWHWVJUDI��7�HU�WLGVEHKRY�RJ�0�HU�PDQQVNDSVEHKRY�
�
�
'HQQH�JUDIHQ�Pn�YL�Sn�HQ�HOOHU�DQQHQ�PnWH�KD�UHSUHVHQWHUW�L�PDVNLQHQ�QnU�YL�VNDO�EHVYDUH�
VS¡UVPnOHQH�RYHU��9L�VNDO�KHU�EUXNH�HQ�QRNVn�HQNHO�UHSUHVHQWDVMRQ��VRP�EDUH�EUXNHU�OLVWHU��
�
$QJnHQGH�VS¡UVPnO��D��RYHU�VNXOOH�GHW�Y UH�JUHLW�n�LQQVH�DW�SURVMHNWHW�HU�JMHQQRPI¡UEDUW�KYLV�
RJ�EDUH�KYLV�GHW�LNNH�HU�O¡NNHU��V\NOHU��L�JUDIHQ��RJ�DW�GHW�n�JMHQQRPI¡UH�SURVMHNWHW�HU�n�IRUHWD�
QRH�VRP�OLNQHU�Sn�WRSRORJLVN�VRUWHULQJ��(WWHU�LQQOHVQLQJHQ�DY�JUDIHQ�VNDO�GHW�GHUIRU�VMHNNHV�
RP�JUDIHQ�KDU�O¡NNHU��RJ�GHWWH�VNDO�JM¡UHV�YHG�HQ�VWDQGDUG�´G\EGH�I¡UVW�V¡NLQJµ�JMHQQRP�
JUDIHQ��'HUVRP�GHW�ILQQHV�VOLNH�O¡NNHU�VNDO�PDQ�VNULYH�XW�HQ�DY�GHP��VRP�HQ�VHNYHQV�DY�
DNWLYLWHWHU���VDPPHQ�PHG�HQ�EHVNMHG�RP�DW�YLGHUH�EHKDQGOLQJ�HU�XPXOLJ��
�
'HUVRP�JUDIHQ�YLVHU�VHJ�n�LNNH�KD�O¡NNHU��VNDO�YL�Jn�YLGHUH�WLO�VS¡UVPnO��E���5HVXOWDWHW�DY�GHWWH�
VNDO�SUHVHQWHUHV�VRP�I¡OJHU��0DQ�VNDO�IRU�GHW�I¡UVWH�WHQNH�VHJ�DW�PDQ�JMHQQRPI¡UHU�
SURVMHNWHW�YHG�n�VWDUWH�RSS�KYHU�DNWLYLWHW�Vn�VQDUW�VRP�PXOLJ�HWWHU�DW�DOOH�GH�DNWLYLWHWHQH�GHQ�
HU�DYKHQJLJ�DY�HU�IHUGLJ��+YRUGDQ�GHQQH�´VLPXOHULQJHQ��NDQ�JMHQQRPI¡UHV�VNDO�YL�VH�Sn�
OHQJHU�QHG��
�
6RP�HQ�XWVNULIW�IUD�GHQQH�VLPXOHULQJHQ�VNDO�PDQ�ODJH�HQ�NURQRORJLVN�OLVWH�RYHU�DOOH�
´LQWHUHVVDQWH�WLGVSXQNWHU���QHPOLJ�QnU�HQ�HOOHU�IOHUH�DNWLYLWHWHU�VWDUWHU�HOOHU�VOXWWHU��0HOORP�
KYHUW�LQWHUHVVDQW�WLGVSXQNW�VNDO�GHW�VNULYHV�XW�KYRU�VWRUW�PDQQVNDS�VRP�HU�L�DUEHLG��7LGHQ�IUD�
VWDUWHQ�IUDP�WLO�DOOH�DNWLYLWHWHU�HU�IHUGLJ�HU�GHQ�NRUWHVWH�WLGHQ�SURVMHNWHW�RYHUKRGHW�NDQ�
JMHQQRPI¡UHV�Sn��)RU�SURVMHNWHW�RYHUIRU�NXQQH�GHQQH�XWVNULIWHQ�Y UH�I�HNV��VRP�L�ILJXU����
�
%HUHJQLQJHQH�L�SXQNW��F��E\JJHU�Vn�Sn�I¡OJHQGH�EHWUDNWQLQJHU��8W�IUD�GHW�WRWDOH�ELOGHW�DY�
KYRUGDQ�DNWLYLWHWHQH�Pn�YHQWH�Sn�KYHUDQGUH��NDQ�PDQ�EHUHJQH�KYRU�NULWLVN�GHW�HU�DW�GHQ�
HQNHOWH�DNWLYLWHW�RYHUKROGHU�VLQ�WLGVSODQ��GHUVRP�SURVMHNWHW�IUHPGHOHV�VNDO�NXQQH�XWI¡UHV�Sn�
NRUWHVW�PXOLJ�WLG��
�
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'HWWH�NDQ�I�HNV��XWWU\NNHV�YHG�HW�VHQHVWH�VWDUWWLGVSXQNW�IRU�DNWLYLWHWHQ��VOLN�DW�WLGVUDPPHQ�
IUHPGHOHV�NDQ�KROGHV�RP�DOOH�GH�DQGUH�DNWLYLWHWHQH�LNNH�EUXNHU�OHQJHU�WLG�HQQ�DQJLWW��
$OWHUQDWLYW�NDQ�GHWWH�XWWU\NNHV�VRP�HQ�´VODNN��IRU�KYHU�DNWLYLWHW��VRP�HU�GLIIHUDQVHQ�PHOORP�
VHQHVWH�RJ�WLGOLJVWH�VWDUWWLGVSXQNW��RJ�GHW�HU�GHQQH�VODNNHQ�VRP�VNDO�VNULYHV�XW��/HJJ�KHU�PHUNH�WLO�
DW�GH�DNWLYLWHWHU�VRP�KDU�VODNN�OLN�QXOO�GDQQHU�HQ�VODJV�´NULWLVN�YHL��JMHQQRP�JUDIHQ��2P�HQ�
DY�GLVVH�WDU�OHQJUH�WLG�HQ�IRUXWVDWW��Vn�IRUVLQNHV�KHOH�SURVMHNWHW�WLOVYDUHQGH��
�
6HQHVWH�VWDUWWLGVSXQNW�YLOOH�PDQ�NXQQH�ILQQH�YHG�n�´JMHQQRPI¡UH�SURVMHNWHW�EDNIUD��HWWHU�
VDPPH�P¡QVWHU�VRP�L�GHO��E���YHG�GD�n�WHQNH�VHJ�DW�KYHUW�SURVMHNW�EOLU�DYVOXWWHW�Sn�GHW�VHQHVW�
PXOLJH�WLGVSXQNWHW�I¡U�VWDUWHQ�DY�DOOH�GH�VRP�HU�DYKHQJLJ�DY�GHQ���'D�YLOOH�PDQ�LPLGOHUWLG�
Y UH�DYKHQJLJ�DY�RJVn�n�ODJUH�IRUJMHQJHUPHQJGHQ�L�KYHU�QRGH��RJ�EO�D��IRU�n�XQQJn�GHWWH�VNDO�
YL�EUXNH�HQ�DQQHQ�PHWRGH��9L�VNDO�JMHQQRPI¡UH�HQ�´G\EGH�I¡UVW�V¡NLQJ��IUDPRYHU�JMHQQRP�
JUDIHQ��GHU�GHW�UHNXUVLYH�NDOO�IRU�KYHU�DNWLYLWHW�UHWXUQHUHU�GHW�VHQHVWH�WLGVSXQNW�GHQQH�
DNWLYLWHWHQ�Pn�VWDUWHV��IRU�DW�LNNH�WRWDOWLGHQ�IRU�SURVMHNWHW�VNDO�¡NHV��)OHUH�GHWDOMHU�OHQJHU�QHG��
�
�
Tid: 0 Starter: A 

Starter: B 
I arbeid: 6 
 
Tid: 3 Slutter: A 
I arbeid: 2 
 
Tid: 5 

Slutter: B 
Starter: C 
Starter: D 

I arbeid: 6 
 
Tid: 6  Slutter: C 

Starter: F 
I arbeid: 7 
 
Tid: 7  Slutter: D 

Starter: E 
I arbeid: 7 
 
Tid: 10  Slutter: F 
I arbeid: 4 
 
Tid: 15  Slutter: E 

Starter: H 
Starter: G 

I arbeid: 5 
 
Tid: 16  Slutter: G 
I arbeid: 2 
 
Tid: 18  Slutter: H 
 
**** Minste gjennomføringstid for prosjektet er 18 ***  
�
)LJXU����(NVHPSHO�Sn�XWVNULIW�IUD�GHO��E��IRU�SURVMHNWHW�L�DNWLYLWHWVJUDIHQ�
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�
�
8WVNULIWHQ�IUD�GHO��F��VNDO�Y UH�HQ�OLVWH�RYHU�DOOH�DNWLYLWHWHQH��VRUWHUW�Sn�QXPPHU��GHU�YL�IRU�
KYHU�DNWLYLWHW�DQJLU��
�

y Nummer 
y Beskrivende tekst (navn) 
y Tidsbehov og mannskapsbehov 
y Slakk 
y De aktivitetene som er avhengige av denne (ved nummer). 

�
%HUHJQ�IRU�KnQG�VHQHVWH�VWDUWWLGVSXQNW�RJ�VODNNHQ�IRU�DNWLYLWHWHQH�L�SURVMHNWHW�JLWW�RYHU��RJ�
DQJL�KYRUGDQ�XWVNULIWHQ�NDQ�EOL��
�
$QJnHQGH�SXQNW��G��Vn�VNDO�YL�KHU�VNULYH�XW�HQ�Q\�JMHQQRPI¡ULQJVSODQ�VOLN�VRP�RYHU��PHQ�
GHQQH�JDQJHQ�PHG�GHQ�EHJUHQVQLQJ�DW�DQWDOO�L�DUEHLG�LNNH�VNDO�RYHUVWLJH�HW�JLWW�WDOO��
3URJUDPPHW�VRP�SURGXVHUHU�HQ�VOLN�JMHQQRPI¡ULQJVSODQ�YLO�Sn�PDQJH�PnWHU�Y UH�OLNW�GHW�
VRP�ILQQHU�JMHQQRPI¡ULQJHQ�XQGHU��E���PHQ�PDQ�NDQ�LNNH�Qn�XWHQ�YLGHUH�VHWWH�L�JDQJ�HQ�
DNWLYLWHW�Vn�IRUW�DOOH�GHQ�HU�DYKHQJLJ�DY�HU�DYVOXWWHW��'HW�Pn�VMHNNHV�RP�GHW�HU�UHVVXUVHU�QRN�
WLO�LJDQJVHWWLQJHQ��
�
*HQHUHOW�YLO�YL�GHUPHG�KHU�VLWWH�PHG�HQ�OLVWH�DY�DNWLYLWHWHU�VRP�HU�NODUH�IRU�LJDQJVHWWLQJ��PHQ�
VRP�LNNH�HU�NRPPHW�L�JDQJ�Sn�JUXQQ�DY�SHUVRQDOPDQJHO��+YLONH�DY�GLVVH�DNWLYLWHWHQH�PDQ�
VNDO�VHWWH�L�JDQJ�QnU�GHW�EOLU�IULJMRUW�Q\H�SHUVRQHU�HU�HW�YDQVNHOLJ�VS¡UVPnO��PHQ�YL�VNDO�LNNH�
NUHYH�QRH�JHQLDOLWHW�KHU��2P�PDQ�9,/�Y UH�OLWW�OXU�NDQ�PDQ�WD�KHQV\Q�WLO�DW�PDQ�Pn�VH�n�In�L�
JDQJ�DNWLYLWHWHU�VRP�ILNN�OLWHQ�VODNN�XQGHU�SXQNW��F���RJ�DW�GHW�OHWW�NDQ�EOL�WLO�DW�DNWLYLWHWHU�
VRP�NUHYHU�VWRUW�PDQQVNDS�NRPPHU�L�JDQJ�VY UW�VHQW��
�
�
'HWDOMHU�L�SURJUDPXWIRUPLQJHQ�
�
,QQOHVLQJ�RJ�RSSUHWWHOVH�DY�JUDIHQ�
�
)RU�n�UHSUHVHQWHUH�JUDIHQ�LQWHUQW�VNDO�YL�EUXNH�I¡OJHQGH�NODVVHU��
 
class Aktivitet 
{ int arbAnt, tid, nr; 
 String navn; 
 int tidligsteStart, senesteStart; 
 Kant utKanter; 
 int antForgj; 
 int hjelp;    // Brukes til litt ymse 
  
 Aktivitet(int n) 
 { nr = n; 

} 
} 
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class Kant 
{ Kant neste; 
 Aktivitet aktivi; 
  
 Kant(Kant n, Aktivitet a) 
 { neste = n; 
  aktivi = a; 
 } 
} 
�
'HQ�GDWDVWUXNWXUHQ�YL�VNDO�KD�HU�I¡OJHQGH��)RU�KYHU�DNWLYLWHW�VNDO�YL�KD�HW�REMHNW�DY�NODVVHQ�
´$NWLYLWHW���RJ�HWWHU�LQQOHVQLQJHQ�VNDO�GHQ�KD�ULNWLJ�QXPPHU��QDYQ��DUE$QW��WLG�RJ�DQW)RUJM��
9L�VNDO�UHJQH�PHG�DW�DOOH�DNWLYLWHWVQXPUHQH�OLJJHU�L�HW�RPUnGH�IUD���WLO�PD[QU��PHQ�LNNH�
Q¡GYHQGLJYLV�WHWW���GHU�PD[QU�RSSJLV�KHOW�L�VWDUWHQ�L�GDWDHQH��9L�VNDO�KD�HQ�JOREDO�´$NWLYLWHW�
>PD[QU���@�DNW���GHU�GH�LQGHNVHQH�VRP�WLOVYDUHU�EUXNWH�DNWLYLWHWVQXPUH�KDU�HQ�SHNHU�WLO�GHW�
WLOVYDUHQGH�REMHNW��PHQV�UHVWHQ�DY�DUUD\HQ�VNDO�LQQHKROGH�QXOO��
�
.Q\WWHW�WLO�KYHU�DNWLYLWHW�VNDO�GHW�Vn�Y UH�HQ�OLVWH�DY�.DQW�REMHNWHU��VRP�DQJLU�GH�XWJnHQGH�
NDQWHU�WLO�DNWLYLWHWHQ��WLO�GH�DNWLYLWHWHU�VRP�LNNH�NDQ�VWDUWHV�I¡U�GHQQH�HU�DYVOXWWHW���
5HNNHI¡OJHQ�DY�NDQWREMHNWHQH�L�GLVVH�OLVWHQH�HU�XWHQ�EHW\GQLQJ��
�
1nU�PDQ�OHVHU�LQQ�GDWDHQH�NDQ�GHQQH�GDWDVWUXNWXUHQ�RSSUHWWHV�HWWHU�KYHUW��'HW�HQHVWH�WULNVHW�
HU�DW�PDQ�Pn�RSSUHWWH�HW�DNWLYLWHWVREMHNW�I¡UVWH�JDQJ�GHQQH�DNWLYLWHWHQ�´QHYQHV��L�GDWDHQH��
RJ�GHWWH�NDQ�JRGW�Y UH�L�HQ�IRUJMHQJHUOLVWH��VH�XQGHU��I¡U�VHOYH�GHILQLVMRQHQ�DY�DNWLYLWHWHQ�
NRPPHU��0DQ�Pn�GD�EDUH�OD�REMHNWHW�VWn�´WRPW��WLO�GHILQLVMRQHQ�NRPPHU��
�
)RUPDWHW�Sn�GDWDHQH�HU�HQ�VHNYHQV�DY�DNWLYLWHWVGHILQLVMRQHU��RJ�KYHU�VOLN�GHILQLVMRQ�HU�HQ�
VHNYHQV�DY�I¡OJHQGH��VNLOW�PHG�EODQNH���
�

y Nummer på aktiviteten (heltall) 
y Navn på aktiviteten (som en tett sekvens av tegn avsluttet av blank) 
y Tidsforbruk for aktiviteten (heltall) 
y Personkrav til aktiviteten (heltall) 
y En sekvens av aktivitetsnumre som angir de aktiviteter som må være ferdige før 

denne kan startes (“forgjengerlisten”). Denne listen avsluttes med en null. 
�
)RUDQ�GDWDHQH�WLO�I¡UVWH�DNWLYLWHW�OLJJHU�DOWVn�WDOOHW�´PD[QU���QHYQW�RYHU��'HW�HU�LQJHQ�VSHVLHOO�
UHNNHI¡OJH�Sn�DNWLYLWHWVGHILQLVMRQHQH��,QQOHVQLQJHQ�DY�GDWDHQH�VNDO�LNNH�JM¡UHV�VSHVLHOW�
UREXVW��PHQ�GHW�VNDO�VMHNNHV�DW�DOOH�DNWLYLWHWHU�VRP�QRHQVLQQH�QHYQHV��EOLU�GHILQHUW�HQ�RJ�EDUH�
HQ�JDQJ��6n�IRUW�PDQ�ILQQHU�QRH�IHLO�L�GDWDHQH�VNDO�PDQ�EDUH�JL�HQ�IHLOPHOGLQJ�n�DYVOXWWH��
�
'HW�NDQ�Y UH�OXUW�n�ODJH�HQ�JOREDO�OLVWH�DY�NDQWREMHNWHU�VRP�DQJLU�GH�DNWLYLWHWHU�VRP�LNNH�KDU�
QRHQ�IRUJMHQJHUH��RJ�VRP�GHUPHG�NDQ�VWDUWHV�XPLGGHOEDUW�QnU�SURVMHNWHW�VHWWHV�L�JDQJ��
�
�
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2P�n�ILQQH�RJ�VNULYH�XW�O¡NNHU�
�
'HW�n�XQGHUV¡NH�RP�GHW�ILQQHV�O¡NNHU�L�JUDIHQ�NDQ�PDQ�JM¡UH�YHG�n�OD�HQ�UHNXUVLY�SURVHG\UH�
JMHQQRPV¡NH�JUDIHQ�Sn�VWDQGDUG�´G\EGH�I¡UVWµ�PDQHU��RJ�VH�RP�YL�ILQQHU�HQ�´EDNRYHUNDQWµ��
'HQ�UHNXUVLYH�SURVHG\UHQ�VNDO�GHUPHG�NDOOHV�HQ�JDQJ�IRU�KYHU�QRGH��RJ�PDQ�Pn�SDVVH�Sn�n�
VWDUWH�RSS�NDOO�L�DOOH�QRGHU�VRP�LNNH�KDU�IRUJMHQJHUH��7LO�n�NRQWUROOHUH�XWEUHGHOVHQ�DY�GHQQH�
SURVHG\UHQ�NDQ�PDQ�EUXNH�DWWULEXWWHW�´KMHOSµ��,QLWLHOW�NDQ�GHQ�Y UH�QXOO�L�DOOH�DNWLYLWHWHQH��RJ�
YL�NDQ�OD�GHQ�EOL�QRH�DQQHW�Vn�IRUW�YL�NDOOHU�SURVHG\UHQ�L�HQ�DNWLYLWHW��
�
,�DNWLYLWHWHU�GHU�SURVHG\UHQ�HU�NDOW�NDQ�PDQ�VNLOOH�PHOORP�WR�WLOVWDQGHU��QHPOLJ�DW�SURVHG\UHQ�
IUHPGHOHV�HU�L�JDQJ��HOOHU�DW�GHQ�KDU�WHUPLQHUW��9L�NDQ�PDUNHUH�GHWWH�PHG�DW�KMHOS�HU�KKY��
SRVLWLY�RJ�QHJDWLY��,�GHW�VLVWH�WLOIHOOHW�NDQ�YL�UHWW�RJ�VOHWW�OD�KMHOS�KD�YHUGLHQ����PHQV�GHW�L�GHW�
I¡UVWH�WLOIHOOHW�HU�EHKDJHOLJ�DW�KMHOS�LQQHKROGHU�QXPPHUHW�WLO�GHQ�DNWLYLWHWHQ�GHU�SURVHG\UHQ�L�
GHQQH�DNWLYLWHWHQ�EOH�NDOW�IUD��
�
'HQ�UHNXUVLYH�SURVHG\UHQ�E¡U�GHUIRU�VRP�SDUDPHWHU�KD�QXPPHUHW�WLO�DNWLYLWHWHQ�GHU�NDOOHUHQ�
HU�ORNDO��(Q�EDNRYHUNDQW��RJ�GHUPHG�HQ�O¡NNH��HU�IXQQHW�GHUVRP�PDQ�VNDO�WLO�n�NDOOH�HQ�QRGH�
PHG�VRP�KDU�HQ�SRVLWLY�YHUGL�L�´KMHOS���8W�IUD�YHUGLHQH�L�KMHOS�HU�GHW�GD�OHWW�n�I¡OJH�O¡NND�
EDNRYHU�UXQGW��VOLN�DW�PDQ�NDQ�VNULYH�GHQ�XW�I¡U�PDQ�DYVOXWWHU�SURJUDPPHW��
�
�
*MHQQRPJDQJ�PHG�RSSVWDUWLQJ�Sn�WLGOLJVWH�WLGVSXQNW�
�
9L�VNDO�Vn�VH�Sn�GHW�n�´JMHQQRPI¡UH��SURVMHNWHW��HWWHU�GHQ�ILORVRIL�DW�HQ�DNWLYLWHW�VNDO�VWDUWHV�
RSS�Vn�IRUW�DOOH�GH�GHQ�HU�DYKHQJLJ�DY�HU�IHUGLJH��'H�DNWLYLWHWHQH�VRP�LNNH�KDU�QRHQ�
IRUJMHQJHUH�VNDO�GD�VHOYI¡OJHOLJ�VWDUWHV�RSS�PHG�HQ�JDQJ��
�
(W�YLNWLJ�SRHQJ�KHU�HU�DW�PDQ�KHOH�WLGHQ�KDU�HQ�OLVWH�VRP�DQJLU�GH�DNWLYLWHWHU�VRP�HU�VWDUWHW��
PHQ�LNNH�DYVOXWWHW��'HQQH�OLVWHQ�E¡U�PDQ�KROGH�VRUWHUW�Sn�DYVOXWQLQJVWLGHQ�WLO�DNWLYLWHWHQH��
VRP�PDQ�MR�NDQ�IDVWOHJJH�QnU�DNWLYLWHWHQ�VWDUWHV��HOOHU�PDQ�NDQ�EUXNH�HQ�´SULRULWHWVN¡µ�L�
VWHGHW�IRU�EDUH�HQ�OLVWH���'HW�Q UPHVWH�WLGVSXQNWHW�GHW�VNDO�´VNMH�QRH��Sn�YLO�GD�KHOH�WLGHQ�
Y UH�DYVOXWQLQJVWLGVSXQNWHW�WLO�GHQ�I¡UVWH�DNWLYLWHWHQ�L�OLVWD��
�
1nU�GHQQH�OLVWD�HU�WRP�HU�SURVMHNWHW�IHUGLJ�XWI¡UW��'HQQH�OLVWD�ODJHV�PHVW�EHKDJHOLJ�DY�
REMHNWHU�VRP�OLNQHU�NDQWREMHNWHU��PHQ�VRP�L�WLOOHJJ�KDU�HW�KHOWDOOV�DWWULEXWW�´DYVO7LG���VRP�HU�
GHQ�YHUGLHQ�OLVWD�VNDO�VRUWHUHV�HWWHU��
�
1RN�HW�SRHQJ�HU�YLNWLJ��QHPOLJ�DW�PDQ�KHOH�WLGHQ�KROGHU�UHGH�Sn�KYRU�PDQJH�XDYVOXWWHGH�
DNWLYLWHWHU�KYHU�DY�DNWLYLWHWHQH�YHQWHU�Sn�I¡U�GH�NDQ�NRPPH�L�JDQJ��7LO�GHWWH�NDQ�YL�EUXNH�
YDULDEHOHQ�´KMHOSµ��RJ�GHQ�Pn�GD�DOWVn�L�GHQQH�IRUELQGHOVH�LQLWLDOLVHUHV�L�DOOH�DNWLYLWHWHU�WLO�n�
Y UH�OLN�DQWDOO�IRUJMHQJHUH��9L�Pn�GD�SDVVH�Sn�n�WHOOH�YDULDEHOHQ�´KMHOSµ�QHG�L�DOOH�HWWHUI¡OJHUQH�
KYHU�JDQJ�YL�DYVOXWWHU�HQ�DNWLYLWHW��RJ�RP�YHUGLHQ�EOLU�QXOO�VNDO�GHQQH�HWWHUI¡OJHUHQ�VWUDNV�
VHWWHV�L�JDQJ��
�
'HQ�NURQRORJLVNH�XWVNULIWHQ�SURGXVHUHV�UHWW�RJ�VOHWW�XQGHU�YHLV�PHQV�PDQ�XWI¡UHU�SURVHVVHQ�
EHVNUHYHW�RYHU��0DQ�Pn�RJVn�KD�HQ�YDULDEHO�VRP�KROGHU�JUHLH�Sn�KYRU�PDQJH�SHUVRQHU�VRP�
WLO�HQKYHU�WLG�HU�L�DUEHLG��9L�NDQ�GHUPHG�ODJH�XWVNULIWHQ�WLO�SXQNW��E���
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�
�
%HUHJQLQJ�DY�VODNN�HWF��
�
)RU�n�ILQQH�VHQHVWH�VWDUWWLGVSXQNW�XQGHU�SXQNW��F��VNDO�YL�JM¡UH�QRN�HQ�´G\EGH�I¡UVWµ�V¡NLQJ�
JMHQQRP�JUDIHQ��RJ�GH�UHNXUVLYH�NDOOHQH�NDQ�GD�SDVVHOLJ�UHWXUQHUH�GHW�VHQHVWH�VWDUWWLGVSXQNW�
IRU�GHQ�DNWXHOOH�QRGHQ��DNWLYLWHWHQ���6HQHVWH�VWDUWWLGVSXQNW�IRU�GH�DNWLYLWHWHQH�VRP�LNNH�KDU�
HWWHUI¡OJHUH�EHVWHPPHV�XW�IUD�WRWDOWLGHQ�IRU�SURVMHNWHW��VRP�EOH�IXQQHW�L�IDVH��E���)RU�DQGUH�
QRGHU�NDQ�GHQ�EHVWHPPHV�XW�IUD�VYDUHQH�Sn�GH�UHNXUVLYH�NDOOHQH��9L�NDQ�RJVn�KHU�SDVVHOLJ�
EUXNH�´KMHOS��WLO�DQJL�KYLONH�QRGHU�PDQ�DOOHUHGH�KDU�Y UW�LQQRP��PHQ�YL�EHK¡YHU�KHU�EDUH�
VNLOOH�PHOORP�WR�YHUGLHU��
�
8WVNULIWHQ�DY�HQ�OLVWH�PHG�DOOH�RSSO\VQLQJHU�RP�DOOH�DNWLYLWHWHQH�VNXOOH�HWWHU�GHWWH�Y UH�UHWW�
IUDP��
�
�
*MHQQRPI¡ULQJ�PHG�EHJUHQVQLQJ�L�DQWDOO�SHUVRQHU�
�
'HW�SURJUDPPHW�PDQ�KHU�VNDO�VNULYH�EOLU�VY UW�OLNW�SURJUDPPHW�IRU�n�JMHQQRPI¡UH�SURVMHNWHW�
XWHQ�SHUVRQEHJUHQVQLQJ��'HW�YLNWLJH�KHU�HU�DW�PDQ�KDU�HQ�OLVWH�RYHU�GH�DNWLYLWHWHU�VRP�HU�
NODUH�WLO�n�VWDUWH�RSS��PHQ�VRP�HQGD�LNNH�HU�LJDQJVDWW��,�RJ�PHG�SHUVRQEHJUHQVQLQJHQ�NDQ�
LNNH�GLVVH�VHWWHV�L�JDQJ�XPLGGHOEDUW��PHQ�PDQ�Pn�KHOH�WLGHQ�SDVVH�Sn�n�VHWWH�L�JDQJ�Vn�
�PDQJH�VRP�PXOLJ���+YLONH�VRP�VNDO�VHWWHV�L�JDQJ�QnU�PDQ�KDU�IOHUH�n�YHOJH�L�HU�LPLGOHUWLG�
LNNH�QRH�OHWW�VS¡UVPnO��
�
)RU�n�JM¡UH�GHW�HQNHOW�NDQ�PDQ�KROGH�GHQQH�OLVWD�VRUWHUW�Sn�VODNN��VOLN�DW�GH�PHG�PLQVW�VODNN�
EOLU�VDWW�L�JDQJ�I¡UVW��HOOHU�Sn�SHUVRQDONUDY��HWWHU�VRP�KYD�PDQ�WURU�JLU�PLQVW�WRWDO�
JMHQQRPI¡ULQJVWLG��+YHU�JDQJ�HQ�DNWLYLWHW�DYVOXWWHV��Pn�PDQ�GD�V¡UJH�IRU�n�VHWWH�L�JDQJ��DOWVn�
JM¡UH�XWVNULIW��RJ�IO\WWH�RYHU�L�GHQ�DQGUH�OLVWD��Vn�PDQJH�DNWLYLWHWHU�VRP�PXOLJ�IUD�GHQQH�OLVWD��
LQQHQIRU�GHQ�UDPPHQ�DW�SHUVRQEUXNHQ�LNNH�RYHUJnU�GHQ�WRWDOH�SHUVRQDOEHJUHQVQLQJHQ��
�
�
8WWHVWLQJ��NUDY�WLO�OHYHULQJ�
�
'HW�HU�HQ�UHNNH�WHVWILOHU�VRP�NDQ�Q\WWHV�VRP�LQQGDWD�WLO�SURJUDPPHW�GHUHV�Sn�GHW�RPUnGHW�
KYRU�SURJUDPPHU�IUD�IRUHOHVQLQJHU�OLJJHU��GEOGHNW��GEOVWDUW��KXVE\JJ��KXVE\JJ���KXVIHLO��
ORNNH��VWORNNH��XGHIIRU��YHLOE\JJ�RJ�YHLIHLO���'H�YLO�DOOH�WHVWH�XOLNH�VLGHU�DY�SURJUDPPHW���EUXN�
GLVVH��)RU�n�In�RSSJDYHQ�JRGNMHQW��Pn�GHQ�YLUNH�WLOIUHGVVWLOOHQGH�Sn�ILOHQ��YHLE\JJ��
�


