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VOLNRP� ����� SULPMHüXMHPR� GD� MH� EU]LQD� NRQYHUJHQFLMH� ELWQR� YHüD� X� VOXþDMX� UHJXODFLMH�
RGQRVQR�� SRWUHEQR� MH� SXQR�PDQMH� LWHUDFLMD� ]D� LVWX� UD]LQX� WRþQRVWL� UMHãHQMD�� 5D]ORJ� ]D
WDNYX�UD]OLNX�X�EU]LQL�NRQYHUJHQFLMH�OHåL�X�WRPH�ãWR�X�VOXþDMX�UHJXODFLMH�YDULMDEOH�VWDQMD
LPDMX�HNVSRQHQFLMDOQR�RSDGDMXüH�SRQDãDQMH��WDNR�GD�PDOR�RGVWXSDQMH�X�SDUDPHWULPD�LPD
]D�SRVOMHGLFX�YUOR�PDOR�RGVWXSDQMH�YDULMDEOL� VWDQMD�X�NRQDþQRP�YUHPHQVNRP� WUHQXWNX�
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6OLND�����2YLVQRVW� - R�EURMX�LWHUDFLMD�

�1D�RVQRYX� WLK� VYRMVWDYD��PRåH�VH� UD]PDWUDWL�PRJXüQRVW�XSUDYOMDQMD�X� UHDOQRP
YUHPHQX� NRMH� EL� VH� ]DVQLYDOR� QD� L]UDþXQDYDQMX� JUDGLMHQWD� WRNRP� MHGQRJ� SHULRGD
GLVNUHWL]DFLMH� �SHULRGD� VHPSOLUDQMD� VLJQDOD��� 7R� EL� ]QDþLOR� GD� X� VYDNRP� SHULRGX
VHPSOLUDQMD� VLJQDOD� JUDGLMHQWQLP� DOJRULWPRP� GRELYDPR� YULMHGQRVWL� NRHILFLMHQDWD
SRMDþDQMD��RGQRVQR�LPDPR�YUHPHQVNL�SURPMHQMLYH�NRHILFLMHQWH�SRMDþDQMD�
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1D� VOLFL� ���� SULND]DQD� MH� XVSRUHGED� UMHãHQMD� GRELYHQRJ� X� UHDOQRP� YUHPHQX� VD
UMHãHQMHP�V�NRQVWDQWQLP�NRHILFLMHQWLPD�SRMDþDQMD�GRELYHQLP�QDNRQ� 1 = ���� �LWHUDFLMD�
9LGLPR� GD� VX� RGVWXSDQMD� UHODWLYQR� PDOD� L� WR� QD� VUHGLQL� YUHPHQVNRJ� LQWHUYDOD�� GRN
RGVWXSDQMH� QD� NUDMX� YUHPHQVNRJ� LQWHUYDOD� LãþH]DYD� �VOLND� ������ ãWR� RSUDYGDYD
XSRWUHEOMLYRVW� XSUDYOMDQMD� X� UHDOQRP� YUHPHQX�� 1D� VOLFL� ����� SULND]DQD� MH� YUHPHQVND
RYLVQRVW�NRHILFLMHQDWD�SRMDþDQMD�

2VWDMH� MHGLQR� SLWDQMH� L]YUãDYDQMD� SRWUHEQRJ� EURMD� UDþXQVNLK� RSHUDFLMD� WRNRP
]DGDQRJ�SHULRGD�GLVNUHWL]DFLMH��1D� RVQRYL� GRELYHQRJ� DOJRULWPD� ���������������PRåH� VH
YLGMHWL�GD�EURM�RSHUDFLMD��1

23
��LPD�SULEOLåQX�RYLVQRVW�REOLND

( )1 1 Q P Q P
23
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8�QDãHP�VOXþDMX��]D� 1 = ���� �� Q = � �� P = � �� LPDPR� 1
23

� ������ �RSHUDFLMD� WRNRP
SHULRGD�VHPSOLUDQMD�NRML�MH�MHGQDN� 7 V= ������ ��1D�RVQRYX�WLK�SRGDWDND�SURL]OD]L�GD�MH

SRWUHEQR� YULMHPH� ]D� L]YUãDYDQMH� MHGQH� LQVWUXNFLMH� 7 V, � ¢ -�� �� �� �� 7DNYH� UDþXQDUVNH
]DKWLMHYH� ]DGRYROMDYD� SURFHVRU� 706���&��[�� 7R� MH� SURFHVRU� X� DULWPHWLFL� SRPLþQRJ
]DUH]D� VD� �*)/236�D� QD� WDNWX� RG� ���� 0+]�� þLMH� YULMHPH� ]D� L]YUãDYDQMH� MHGQH
LQVWUXNFLMH�L]QRVL�7 V
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6OLND�����8VSRUHGED�UMHãHQMD�GRELYHQRJ�X�UHDOQRP�YUHPHQX�� \ \
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3RãWR� VPR� UD]PDWUDOL� SUREOHP� UHJXODFLMH� X� NRQDþQRP� YUHPHQVNRP� LQWHUYDOX� V
IXQNFLMRP� FLOMD� ������� SUREOHP� VWDELOQRVWL� QLMH� SRVHEQR� UD]PDWUDQ� V� RE]LURP� GD
]DGRYROMHQMH�UXEQRJ�XYMHWD��IXQNFLMD� ( )*

% 1
[ �WHåL�QXOL��DXWRPDWVNL�JDUDQWLUD�VWDELOQRVW�X

]DGDQRP�YUHPHQVNRP�LQWHUYDOX��0H XWLP��WR�QH�]QDþL�GD�MH�GRELYHQR�UMHãHQMH�VWDELOQR�X
SURL]YROMQRP� YUHPHQVNRP� LQWHUYDOX� �/\DSXQRYOMHYD� VWDELOQRVW��� 7R� ]QDþL� GD� EL� VH
QDYHGHQL�DOJRULWDP�PRJDR�NRULVWLWL��EH]�SUHWKRGQRJ�LVSLWLYDQMD�VWDELOQRVWL��X�SURFHVLPD
NRG� NRMLK� EL� VH�� QDNRQ� ]DGDQRJ� YUHPHQVNRJ� LQWHUYDOD�� ]QDR� GDOMQML� WRN� XSUDYOMDQMD�
3ULPMHU�]D� WDNDY�SURFHV� MH�SUHQRãHQMH� WHUHWD� URERWRP� L]�SRþHWQRJ� VWDQMD�X�NRQDþQR�X]
XYMHW� PLQLPXPD� YUHPHQD� �SULPMHU� X� SRGSRJODYOMX� ����� L� SRQRYQR� YUDüDQMH� X� SRþHWQL
SRORåDM� X� QDMNUDüHP� YUHPHQX� �SULPMHU� X� SRGSRJODYOMX� ������ 'UXJLP� ULMHþLPD�� QDNRQ
]DGDQRJ� YUHPHQVNRJ� LQWHUYDOD�� WHåLQVND� PDWULFD� ]D� SUREOHP� X� SRGSRJODYOMX� ���
]DPMHQLOD�EL�VH�WHåLQVNRP�PDWULFRP�]D�SUREOHP�X�SRGSRJODYOMX�����

7DNR HU�� QLVPR� UD]PDWUDOL� SRQDãDQMH� VXVWDYD� X� SULVXWQRVWL� VWRKDVWLþNLK
SRUHPHüDMD��ãXP�PMHUHQMD���MHU�EL�WR�SUHPDãLOR�SUHGYL HQL�RELP�RYRJ�UDGD�X�NRMHPX�MH
RVQRYQL�QDJODVDN�QD�WUHWLUDQMX�SUREOHPD�RJUDQLþHQMD�YDULMDEOL�VWDQMD�L�XSUDYOMDQMD�


