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,O 0HWRGR GHO 6LPSOHVVR VX 5HWL

/D SDUWLFRODUH VWUXWWXUD GL DOFXQL SUREOHPL GL 3/ SXtR HVVHUH WDOYROWD XWLOL]]DWD SHU OD

SURJHWWD]LRQH GL WHFQLFKH ULVROXWLYH PROWR SLtX HpFLHQWL GHOO
DOJRULWPR GHO VLPSOHVVR� ,O

FDVR SLtX LPSRUWDQWH VL KD QHL FRVLGGHWWL SUREOHPL GL WUDVSRUWR R SUREOHPL GL oXVVR VX

UHWL� &RPH PRVWUDWR GD *�%�'DQW]LJ�����E� H $� 2UGHQ������� OD SDUWLFRODUH VWUXWWXUD

GHL SUREOHPL GL oXVVR SHUPHWWH IRUWL VHPSOLnFD]LRQL QHO PHWRGR GHO VLPSOHVVR ULYLVWR� ,O

ULVXOWDQWH PHWRGR GHO VLPSOHVVR VX UHWL SXtR HVVHUH VYLOXSSDWR VLD PRGLnFDQGR LO PHWRGR

GHO VLPSOHVVR ULYLVWR� VLD LQL]LDQGR GD ]HUR� 3HU UHQGHUH O
HVSRVL]LRQH DXWRHVSOLFDWLYD�

YHUUtD LQL]LDOPHQWH DGRWWDWR LO VHFRQGR PHWRGR�

��� ,O SUREOHPD GL )OXVVR GL &RVWR 0LQLPR

,O SUREOHPD GL )OXVVR GL &RVWR 0LQLPR� R SUREOHPD GHL WUDVSRUWL� VL RFFXSD GL WURYDUH OD

YLD SLtX HFRQRPLFD SHU WUDVSRUWDUH XQD GHWHUPLQDWD TXDQWLWtD GL XQ EHQH� FRPH SHWUROLR�

DUDQFH R DXWRPRELOL� GD XQR R SLtX SXQWL GL SURGX]LRQH DG XQR R SLtX SXQWL GL FRQVXPR�

DWWUDYHUVR XQD UHWH GL WUDVSRUWR GDWD �SHU HV� XQD UHWH LGUDXOLFD� R XQD UHWH VWUDGDOH R

IHUURYLDULD�� 9D FRPXQTXH VRWWROLQHDWR nQ G
RUD FKH LO PRGHOOR PDWHPDWLFR GHO SUREOHPD

VL SUHVWD D UDSSUHVHQWDUH PROWL SUREOHPL FKH QXOOD KDQQR D FKH IDUH FRQ OD VSHGL]LRQH

GL PHUFL� H SHUWDQWR LQ TXHVWR WHVWR VL SUHIHULVFH OD QR]LRQH SLtX DVWUDWWD GL ?oXVVR�� /D

UHWH SXtR HVVHUH FRQYHQLHQWHPHQWH UDSSUHVHQWDWD PHGLDQWH XQ JUDIR RULHQWDWR� FRPH LQ

nJXUD ����

,Q TXHVWD UDSSUHVHQWD]LRQH L � QRGL GHO JUDIR� GHQRPLQDWL �� �� ��� �� SRVVRQR HVVHUH

DVVRFLDWL DG DOWUHWWDQWH ORFDOLWtD �FLWWtD� GHSRVLWL� LPSLDQWL LQGXVWULDOL� VWD]LRQL� � � � �� H

JOL � DUFKL D GHOOH YLH GL FRPXQLFD]LRQH D VHQVR XQLFR �WUDWWH VWUDGDOL� IHUURYLDULH� � � � �

WUD TXHVWH ORFDOLWtD� 6L RVVHUYD FKH QRQ VL SHUGH GL JHQHUDOLWtD QHO FRQVLGHUDUH OH VWUDGH D
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)LJXUD ���� 8Q HVHPSLR GL UHWH GL WUDVSRUWR

VHQVR XQLFR SLXWWRVWR FKH FRQVLGHUDUOH D GRSSLR VHQVR� DO FRQWUDULR RJQL VWUDGD D GRSSLR

VHQVR SXtR HVVHUH UDSSUHVHQWDWD GD XQD FRSSLD GL DUFKL FKH SXQWDQR LQ GLUH]LRQL RSSRVWH

WUD OH GXH ORFDOLWtD�� 6HJXHQGR OD WHUPLQRORJLD XWLOL]]DWD FRPXQHPHQWH QHOOD WHRULD GHL

JUDn� LQGLFKHUHPR FRQ Q LQ QXPHUR GHL QRGL GHO JUDIR H FRQ P LO QXPHUR GL DUFKL� SHU

FXL LO JUDIR GHOO
HVHPSLR ��� KD Q  � H P  ��

/D UHWH FRVWLWXLVFH VROR XQD SDUWH GHL GDWL LQ XQ SUREOHPD GL WUDVSRUWR� $ TXHVWL VL

DJJLXQJRQR�

q OD GRPDQGD GL EHQL LQ FHUWH ORFDOLWtD H OD GLVSRQLELOLWtD GHL EHQL LQ DOWUH ORFDOLWtD�

q L FRVWL GL WUDVSRUWR GD XQD ORFDOLWtD DOO
DOWUD�

3HU DQDORJLD FRQ LO SUREOHPD GL GLVWULEX]LRQH GL OLTXLGL� L QRGL FKH ULFKLHGRQR EHQL

VRQR FKLDPDWL SR]]L� PHQWUH L QRGL FRQ GLVSRQLELOLWtD GL EHQL VRQR FKLDPDWL VRUJHQWL� 3RV�

VRQR HVLVWHUH DQFKH GHL QRGL FKH QRQ ULFKLHGRQR QuH GLVSRQJRQR GL EHQL� WDOL QRGL VRQR

GHWWL GL WUDQVLWR� 6L QRWL FKH TXHVWD FODVVLnFD]LRQH GHL QRGL LQ WUH WLSRORJLH tH FRPSOHWD�

PHQWH LQGLSHQGHQWH GDOOD VWUXWWXUD GHOOD UHWH� tH GHnQLWD VROWDQWR GDL GDWL QXPHULFL GL

GLVSRQLELOLWtD H GRPDQGD� 1HOO
HVHPSLR ���� VH F
tH XQD GRPDQGD GL � XQLWtD DO QRGR ��

GL � XQLWtD DO QRGR �� H XQD GLVSRQLELOLWtD GL �� XQLWtD DO QRGR �� H GL � XQLWtD DO QRGR ��

DOORUD � H � VRQR QRGL SR]]R� PHQWUH � H � VRQR QRGL VRUJHQWH� ,O QRGR � tH XQ QRGR GL

WUDQVLWR� 5DSSUHVHQWDQGR OD GLVSRQLELOLWtD GL EHQH FRPH XQD GRPDQGD QHJDWLYD� tH SRV�

VLELOH DVVRFLDUH DG RJQL QRGR L  �� � � � � Q XQ
HWLFKHWWD SDUL DOOD GRPDQGD GL GHO QRGR�

FKH VDUtD SRVLWLYD SHU L SR]]L� QHJDWLYD SH UOH VRUJHQWL H QXOOD SHU L QRGL GL WUDQVLWR� ,O

YHWWRUH GRPDQGD tH XQ YHWWRUH G DG Q FRPSRQHQWL� LQ FXL OD L�HVLPD FRPSRQHQWH tH SDUL

D GL� /D GRPDQGD DSSHQD GHVFULWWD VL GHVFULYH TXLQGL FRQ LO YHWWRUH�
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,Q TXHVWR FDSLWROR VL PDQWHUUtD OD VHJXHQWH DVVXQ]LRQH�

$VVXQ]LRQH ������ /D GLVSRQLELOLWtD WRWDOH GL WXWWL L QRGL VRUJHQWH tH XJXDOH DOOD

GRPDQGD WRWDOH GL WXWWL L QRGL SR]]R�

4XHVWD DVVXQ]LRQH DSSDUH SLXWWRVWR LUUHDOLVWLFD LQ SUDWLFD� VDUHEEH VRUSUHQGHQWH

FKH OD GRPDQGD WRWDOH GL DUDQFH IRVVH HVDWWDPHQWH XJXDOH DOO
RmHUWD GHO PHUFDWR� &R�

PXQTXH WDOH DVVXQ]LRQH QRQ OLPLWD O
DSSOLFDELOLWtD GHOOD WHRULD ULVXOWDQWH� SUREOHPL SUDWLFL

ULJXDUGDQWL LO WUDVSRUWR GL EHQL SRVVRQR HVVHUH VHPSUH ULFRQGRWWL DG XQD IRUPD FKH VRG�

GLVn O
DVVXQ]LRQH ����� DJJLXQJHQGR RSSRUWXQL QRGL H DUFKL nWWL]L� FRQ IXQ]LRQL GHO WXWWR

DQDORJKH DOOH YDULDELOL GL VFDUWR XWLOL]]DWH SHU ULFRQGXUUH LQ IRUPD VWDQGDUG L SUREOH�

PL GL 3/� '
DOWUD SDUWH O
DVVXQ]LRQH ����� UHQGH OD WHRULD SLtX VHPSOLFH HG HOHJDQWH�

RJQL VROX]LRQH FKH VRGGLVID OD GRPDQGD GL WXWWL L SR]]L GHYH VRGGLVIDUH WDOH GRPDQGD

HVDWWDPHQWH H GHYH HVDXULUH FRPSOHWDPHQWH OD GLVSRQLELOLWtD GL WXWWH OH VRUJHQWL�

3HU TXDQWR ULJXDUGD L FRVWL GL WUDVSRUWR GD XQD ORFDOLWtD DOO
DOWUD� QHL SUREOHPL GL

WUDVSRUWR VL DVVXPH FKH RJQL DUFR �L� M� GHOOD UHWH DEELD XQ FRVWR XQLWDULR GL WUDVSRUWR FLM

DVVRFLDWR� 3HUWDQWR XQ
XQLWtD GL EHQH VSHGLWD GD XQ
RULJLQH DG XQD GHVWLQD]LRQH ?SDJD�

XQ FRVWR SDUL DOOD VRPPD GHL FRVWL XQLWDUL GL WUDVSRUWR GL WXWWL JOL DUFKL DWWUDYHUVDWL

GDO EHQH� ,O SUREOHPD GL oXVVR GL FRVWR PLQLPR FRQVLVWH QHO FHUFDUH XQD VROX]LRQH FKH

PLQLPL]]L LO FRVWR WRWDOH FKH tH QHFHVVDULR SDJDUH SHU VRGGLVIDUH OD GRPDQGD GL WXWWL L

QRGL GHOOD UHWH� 8Q XOWHULRUH GDWR GHO SUREOHPD VDUtD TXLQGL LO YHWWRUH F GHL FRVWL GHJOL

DUFKL GHOOD UHWH� 3HU O
HVHPSLR GL nJXUD ��� XQ SRVVLELOH YHWWRUH GHL FRVWL tH LO VHJXHQWH�
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6L RVVHUYL FRPH OD QRWD]LRQH XWLOL]]DWD LQ TXHVWR FDSLWROR VLD OHJJHUPHQWH GLYHUVD GD

TXHOOD GHL FDSLWROL SUHFHGHQWL� ,QIDWWL OH FRPSRQHQWL GHO YHWWRUH F VRQR LQGLFDWH FRQ �

LQGLFL� SHU DVVRFLDUOH SLtX GLUHWWDPHQWH DJOL DUFKL GHOOD UHWH GL oXVVR GDWD�

,Q XQ SUREOHPD GL oXVVR XQD VROX]LRQH tH GHnQLWD VSHFLnFDQGR� SHU RJQL DUFR �L� M��

OD TXDQWLWtD GL EHQH [LM FKH WUDQVLWD VXOO
DUFR� SHU WXWWL JOL DUFKL GHOOD UHWH� [LM VL GLFH

oXVVR VXOO
DUFR �L� M�� 8QD VROX]LRQH SXtR TXLQGL HVVHUH UDSSUHVHQWDWD FRQ XQ YHWWRUH [

DG P FRPSRQHQWL�

/H TXDQWLWtD [LM FRQVHQWRQR LQIDWWL GL ULFDYDUH LO SHUFRUVR GL RJQL VLQJROD XQLWtD GL

EHQH LQYLDWR GDOOH VRUJHQWL DL SR]]L� 3HU HVHPSLR� SHU LO SUREOHPD GL nJXUD ���� H FRQ OD

GRPDQGD ������ XQD VROX]LRQH SXtR HVVHUH OD VHJXHQWH�
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FKH FRUULVSRQGH D VSHGLUH�

q � XQLWtD GL EHQH GD � D � GLUHWWDPHQWH� FRQ XQ FRVWR �F��  ��

q � XQLWtD GL EHQH GD � D � SDVVDQGR SHU LO QRGR GL WUDQVLWR �� FRQ XQ FRVWR ��F�� �

F���  ���

q � XQLWtD GL EHQH GD � D � YLD �� FRQ XQ FRVWR ��F�� � F���  ��

q � XQLWtD GL EHQH GD � D � YLD �� FRQ XQ FRVWR ��F�� � F���  ���

,Q HmHWWL OD UDSSUHVHQWD]LRQH GL XQD VROX]LRQH FRQ LO YHWWRUH [ tH DPELJXD� DOOR VWHVVR

YHWWRUH SRWUHEEH FRUULVSRQGHUH DQFKH XQD VSHGL]LRQH GLYHUVD�

q � XQLWtD GL EHQH GD � D � GLUHWWDPHQWH�

q � XQLWtD GL EHQH GD � D � SDVVDQGR SHU LO QRGR GL WUDQVLWR ��

q � XQLWtD GL EHQH GD � D � SDVVDQGR SHU LO QRGR GL WUDQVLWR ��
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q � XQLWtD GL EHQH GD � D � YLD ��

&RPXQTXH O
DPELJXLWtD tH LQRmHQVLYD� TXDQGR GXH FDVVHWWH GL DUDQFH VRQR FRQVLGHUDWH

LQWHUFDPELDELOL� O
HmHWWLYR SHUFRUVR GL XQD VSHFLnFD FDVVHWWD tH GL SRFR LQWHUHVVH� H TXLQGL

OH GXH VROX]LRQL VRQR GHO WXWWR HTXLYDOHQWL H DG HVVH FRUULVSRQGH OR VWHVVR YDORUH �� GHOOD

IXQ]LRQH RELHWWLYR� 4XHOOR FKH FL LQWHUHVVD GHWHUPLQDUH tH TXLQGL XQ YDORUH GHO YHWWRUH [� D

FXL DVVRFLDUH XQ FRVWR F7[ FKH VLD PLQLPR WUD WXWWH OH VROX]LRQL DPPLVVLELOL� 1HJOL HVHPSL

D VHJXLUH VDUtD VSHVVR FRQYHQLHQWH UDSSUHVHQWDUH JUDnFDPHQWH LO YHWWRUH [� GLVHJQDQGR

VROR JOL DUFKL �L� M� GHOOD UHWH SHU L TXDOL [LM ! �� HG LJQRUDQGR JOL DUFKL �L� M� SHU L TXDOL

[LM  �� 3HU HVHPSLR OD VROX]LRQH ����� SXtR HVVHUH UDSSUHVHQWDWD FRPH LQ nJXUD ����
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)LJXUD ���� 8QD VROX]LRQH

8QD VROX]LRQH� GHVFULWWD GDO YDORUH GHO oXVVR VXL VLQJROL DUFKL� tH DPPLVVLELOH VH H VROR VH�

�L� 3HU RJQL QRGR GL WUDQVLWR OD VRPPD GHL oXVVL GHJOL DUFKL HQWUDQWL tH SDUL DOOD VRPPD

GHL oXVVL GHJOL DUFKL XVFHQWL� $G HVHPSLR� � � �  � � � SHU LO QRGR GL WUDQVLWR �

GHOOD VROX]LRQH ������

�LL� 3HU RJQL QRGR SR]]R� OD VRPPD GHL oXVVL GHJOL DUFKL HQWUDQWL PHQR OD VRPPD GHL

oXVVL GHJOL DUFKL XVFHQWL tH XJXDOH DOOD GRPDQGD GHO QRGR� 1HOO
HVHPSLR ������ VL

KD � � �  � DO SR]]R ��

�LLL� 3HU RJQL QRGR VRUJHQWH� OD VRPPD GHL oXVVL XVFHQWL PHQR OD VRPPD GHL oXVVL

HQWUDQWL tH SDUL DOOD GLVSRQLELOLWtD GHO QRGR� 1HOO
HVHPSLR ������ VL KD � � �  ��

DOOD VRUJHQWH ��

�LY� 7XWWL L oXVVL GHJOL DUFKL VRQR QRQ QHJDWLYL�



&DSLWROR �� ,O 0HWRGR GHO 6LPSOHVVR VX 5HWL ��

4XHVWH FRQGL]LRQL� LQVLHPH DOOD IXQ]LRQH RELHWWLYR GHO SUREOHPD� SRVVRQR HVVHUH

HVSUHVVH VLQWHWLFDPHQWH FRPH�

PLQ F7[�
$[  G

[ w �

�����

GRYH F tH LO YHWWRUH GHL FRVWL GHJOL DUFKL� G tH OD GRPDQGD GHL QRGL H $ tH OD PDWULFH GL

LQFLGHQ]D GHOOD UHWH� 6L RVVHUYD FKH� PHQWUH QHL FDSLWROL SUHFHGHQWL DEELDPR XWLOL]]DWR

OD OHWWHUD P SHU LQGLFDUH LO QXPHUR GL ULJKH GL XQD PDWULFH H OD OHWWHUD Q SHU LO QXPHUR

GHOOH FRORQQH� RUD L UXROL GHOOH GXH OHWWHUH VRQR VFDPELDWL� $ KD GLPHQVLRQL Q d P�

4XHVWR VFDPELR tH IRU]DWR GDOOD FRQYHQ]LRQH GHOOD WHRULD GHL JUDn FKH LQGLFD LO QXPHUR

GL QRGL FRQ OD OHWWHUD Q H LO QXPHUR GL DUFKL FRQ OD OHWWHUD P� 3HU O
HVHPSLR GL nJXUD

���� OD PDWULFH $ H OD IRUPXOD]LRQH GHO SUREOHPD GL oXVVR GL FRVWR PLQLPR VRQR TXLQGL

OH VHJXHQWL�

$  

�
�������

b� b� b�

� b� �

� � b� b�

� � b�

� � b�

�
�������

�����

PLQ ��[�� � �[�� � [�� � �[�� � [�� � �[�� � ��[�� b �[���!!!!!!!!�
!!!!!!!!�

b[�� b[�� b[��  b��

[�� b[�� �[��  b�

[�� �[�� b[�� b[��  �

[�� �[�� b[��  �

�[�� �[�� b[��  �

[ w �

�����

6L RVVHUYD FKH OD PDWULFH $ QRQ KD UDQJR SLHQR� EDVWD LQIDWWL VRPPDUH WXWWH OH

ULJKH SHU RWWHQHUH LO YHWWRUH QXOOR� LO FKH LPSOLFD FKH OH ULJKH GL $ QRQ VRQR OLQHDUPHQWH

LQGLSHQGHQWL IUD ORUR� /D DVVXQ]LRQH ����� FL DVVLFXUD FRPXQTXH FKH LO SUREOHPD DPPHWWH

VROX]LRQH� LQ TXDQWR UDQJR>$@  UDQJR>$ G@� 3HUWDQWR LQ XQ SUREOHPD GL oXVVR GL FRVWR

PLQLPR XQD GHOOH HTXD]LRQL SXtR VHPSUH HVVHUH FDQFHOODWD�

1HOOD SDUWH UHVWDQWH GL TXHVWR FDSLWROR YHGUHPR FRPH VL SDUWLFRODUL]]DQR L SDVVL

GHOO
DOJRULWPR GHO VLPSOHVVR QHO FDVR GL SUREOHPD GL oXVVR GL FRVWR PLQLPR�



&DSLWROR �� ,O 0HWRGR GHO 6LPSOHVVR VX 5HWL ��

��� 6ROX]LRQL EDVH H DOEHUL ULFRSUHQWL

3RLFKuH VDSSLDPR FKH OD PDWULFH $ QRQ KD UDQJR PDVVLPR� XQD EDVH % GL $ GHYH HVVHUH

FRQWHQXWD LQ XQD FROOH]LRQH GL DO SLtX P b � FRORQQH GL $ OLQHDUPHQWH LQGLSHQGHQWL�

4XHVWH FRORQQH FRUULVSRQGRQR DG XQD FROOH]LRQH GL DUFKL GHOOD UHWH GL oXVVR� 9RJOLDPR

GLPRVWUDUH FKH� VH OD UHWH tH FRQQHVVD� WXWWH OH EDVL GL$ VRQR DVVRFLDWH DG DOEHUL ULFRSUHQWH

GHOOD UHWH� 3RLFKuH OD QR]LRQH GL DOEHUR ULFRSUHQWH tH DVVRFLDWD DL JUDn QRQ RULHQWDWL� SHU

HVWHQGHUOD DL JUDn RULHQWDWL tH VXpFLHQWH LJQRUDUH LO YHUVR GHJOL DUFKL GHOOD UHWH GL oXVVR�

/D nJXUD ��� PRVWUD XQ HVHPSLR GL DOEHUR ULFRSUHQWH GHO JUDIR GL nJXUD ����

7 6
8 5

7 6
8 5

7 6
8 5

7 6
8 5

7 6
8 5
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)LJXUD ���� 8Q DOEHUR ULFRSUHQWH

9RJOLDPR RUD GLPRVWUDUH FKH OH FRORQQH GL $ DVVRFLDWH DG XQ DOEHUR ULFRSUHQWH VRQR

OLQHDUPHQWH LQGLSHQGHQWL� $OOR VFRSR LQL]LDPR FRQ O
RVVHUYDUH FKH RJQL DOEHUR KD OD

VHJXHQWH SURSULHWtD� LQGLSHQGHQWHPHQWH GD FRPH VLD HWLFKHWWDWR XQ QRGR LQL]LDOH Y�� L

ULPDQHQWL QRGL SRVVRQR HVVHUH QXPHUDWL Y�� Y�� ��� YQb� LQ PRGR WDOH FKH� SHU RJQL L w ��

HVLVWH HVDWWDPHQWH XQ DUFR FRQ XQ HVWUHPR XJXDOH D YL H O
DOWUR HVWUHPR XJXDOH DG XQR GHL

QRGL Y�� Y�� ��� YLb�� $OOR VFRSR tH VXpFLHQWH HmHWWXDUH XQD YLVLWD GHOO
DOEHUR HWLFKHWWDQGR

L QRGL �GD Y� D YQb�� H JOL DUFKL �GD � D Q b �� QHOO
RUGLQH LQ FXL YHQJRQR YLVLWDWL� 6H

RUGLQLDPR OH Q b � FRORQQH H OH Q ULJKH GHOOD PDWULFH $ DVVRFLDWH DOO
DOEHUR ULFRSUHQWH�

QHOO
RUGLQH GL YLVLWD VXGGHWWR� VL RWWLHQH XQD PDWULFH �Q b �� d Q� 6H VFDUWLDPR OD

SULPD ULJD GHOOD PDWULFH �DVVRFLDWD DOO
HWLFKHWWD Y�� UHVWD XQD VRWWRPDWULFH� GL $ GL

GLPHQVLRQL �Q b �� d �Q b �� FKH� SHU FRVWUX]LRQH tH WULDQJRODUH VXSHULRUH HG KD WXWWL

JOL HOHPHQWL VXOOD GLDJRQDOH SULQFLSDOH GLYHUVL GD ]HUR� 4XHVWD VRWWRPDWULFH KD TXLQGL

GHWHUPLQDQWH GLYHUVR GD ]HUR� LO FKH LPSOLFD FKH OD PDWULFH $ KD UDQJR Q b �� H FKH OH

FRORQQH DVVRFLDWH DG RJQL DOEHUR ULFRSUHQWH VRQR VHPSUH OLQHDUPHQWH LQGLSHQGHQWL IUD

ORUR� 4XHVWR GLPRVWUD FKH OH FRORQQH GL $ DVVRFLDWH DG XQ DOEHUR ULFRSUHQWH GHOOD UHWH

GL oXVVR VRQR VHPSUH EDVL GL $�



&DSLWROR �� ,O 0HWRGR GHO 6LPSOHVVR VX 5HWL ��

$ WLWROR GL HVHPSLR� SHU O
DOEHUR ULFRSUHQWH GL nJXUD ���� VH YLVLWLDPR L QRGL QHOO
RUGLQH

�� �� �� �� �� H TXLQGL YLVLWLDPR JOL DUFKL QHOO
RUGLQH ��� ��� ��� ��� ��� ��� ��� ��� 2WWHQLDPR

OD QXRYD QXPHUD]LRQH GL nJXUD ���� OD FXL PDWULFH GL LQFLGHQ]D� RWWHQXWD UL�RUGLQDQGR

ULJKH H FRORQQH QHO QXRYR RUGLQH GL YLVLWD� tH �

HWLFKHWWD

Y�

Y�

Y�

Y�

Y�

DUFKL
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�

�
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7 6
8 5
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)LJXUD ���� 8Q DOEHUR HWLFKHWWDWR

1HOOD SDUWH UHVWDQWH GL TXHVWD VH]LRQH YRJOLDPR GLPRVWUDUH FKH XQ LQVLHPH GL FRORQQH

GL $ tH XQD EDVH VROR VH tH DVVRFLDWR DG XQ DOEHUR ULFRSUHQWH GHOOD UHWH GL oXVVR� RYYHUR LO

YLFHYHUVD GL TXDQWR GLPRVWUDWR VRSUD� $OOR VFRSR tH VXpFLHQWH RVVHUYDUH FKH XQD EDVH GL

$ FRQWLHQH QHFHVVDULDPHQWH Pb � FRORQQH� 8Q LQVLHPH GL Pb � FRORQQH GL $ FKH QRQ

VLD XQ DOEHUR ULFRSUHQWH GHYH QHFHVVDULDPHQWH FRQWHQHUH XQ FLFOR �QRQ RULHQWDWR�� 3HU L

QRVWUL VFRSL tH TXLQGL VXpFLHQWH GLPRVWUDUH FKH OH FRORQQH GL $ DVVRFLDWH DG XQ FLFOR VRQR

OLQHDUPHQWH GLSHQGHQWL� RYYHUR FKH HVLVWH XQD FRPELQD]LRQH OLQHDUH GHOOH FRORQQH� FRQ

FRHpFLHQWL QRQ WXWWL QXOOL� D VRPPD �� 'DWR XQ FLFOR� L FRHpFLHQWL GHOOD FRPELQD]LRQH

OLQHDUH SRVVRQR RWWHQHUVL VHPSOLFHPHQWH SHUFRUUHQGR LO FLFOR LQ XQ YHUVR TXDOVLDVL H

nVVDQGR LO FRHpFLHQWH GHOO
DUFR �L� M� GHO FLFOR�

q SDUL D � VH O
DUFR tH FRQFRUGH FRQ LO YHUVR GL SHUFRUUHQ]D GHO FLFOR�



&DSLWROR �� ,O 0HWRGR GHO 6LPSOHVVR VX 5HWL ��

q SDUL D �� VH O
DUFR tH GLVFRUGH GDO YHUVR GL SHUFRUUHQ]D GHO FLFOR�

9LHQH ODVFLDWR SHU HVHUFL]LR DO OHWWRUH YHULnFDUH FKH TXHVWD FRPELQD]LRQH OLQHDUH

GHOOH FRORQQH GL $ DVVRFLDWH DG XQ FLFOR KD VRPPD ]HUR� ,O VHJXHQWH WHRUHPD tH TXLQGL

GLPRVWUDWR�

7HRUHPD ������ 'DWD XQD UHWH GL oXVVR FRQQHVVD *� H GHWWD $ OD VXD PDWULFH GL LQFL�

GHQ]D QRGL�DUFKL� XQD VRWWRPDWULFH % �Qb ��d �Qb �� tH XQD EDVH GL $ VH H VROR VH JOL

DUFKL GL * DVVRFLDWL DOOH FRORQQH GL % FRVWLWXLVFRQR XQ DOEHUR ULFRSUHQWH GL *�

$ WLWROR GL HVHPSLR� VL FRQVLGHUL LO FLFOR IRUPDWR GDJOL DUFKL ��� ��� ��� �� H ��� �� LQ

nJXUD ���� 3HUFRUUHQGR LO FLFOR QHO YHUVR �� �� � VL KD FKH O
DUFR ��� �� tH GLVFRUGH� PHQWUH

JOL DOWUL GXH VRQR FRQFRUGL FRQ LO YHUVR GL SHUFRUUHQ]D� /H FRORQQH GL $ DVVRFLDWH DG L

WUH DUFKL VRQR�
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0ROWLSOLFDQGR OD FRORQQD $�� SHU �� H OH DOWUH SHU �� VL RWWLHQH OD FRPELQD]LRQH OLQHDUH�
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LO FKH GLPRVWUD FKH OH WUH FRORQQH $��� $�� H $�� VRQR OLQHDUPHQWH GLSHQGHQWL H TXLQGL

QRQ SRVVRQR IDU SDUWH FRQWHPSRUDQHDPHQWH GL XQD EDVH GL $�

5LVROYHQGR XQ SUREOHPD GL oXVVR GL FRVWR PLQLPR FRQ O
DOJRULWPR GHO VLPSOHVVR�

DYUHPR TXLQGL FKH WXWWH OH VROX]LRQL EDVH DPPLVVLELOL HVSORUDWH QHOOD IDVH � VDUDQQR

DOEHUL ULFRSUHQWL GHOOD UHWH GL oXVVR� 6L QRWL FKH� FRPH DFFDGH SHU TXDOVLDVL SUREOHPD

GL 3/� DQFKH QHL SUREOHPL GL oXVVR SRVVRQR HVLVWHUH EDVL DPPLVVLELOL� QRQ DPPLVVLELOL H

GHJHQHUL� /D FRQGL]LRQH GL DPPLVVLELOLWtD GL XQD EDVH tH VHPSUH OD VWHVVD� [%  %b�G w ��

FKH SHUtR LQ TXHVWR FDVR SXtR HVVHUH YHULnFDWD SLtX DJHYROPHQWH ULVROYHQGR SHU VRVWLWX]LRQH



&DSLWROR �� ,O 0HWRGR GHO 6LPSOHVVR VX 5HWL ��

LO VLVWHPD %[%  G� D SDUWLUH GD XQD IRJOLD GHOO
DOEHUR ULFRSUHQWH� H YHULnFDQGR FKH

[% w ��

6L SXtR YHULnFDUH� SHU HVHPSLR� FKH O
DOEHUR GL nJXUD ��� 121 tH DPPLVVLELOH� LQ

TXDQWR OD FRUULVSRQGHQWH VROX]LRQH EDVH tH �
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8QD VROX]LRQH EDVH DPPLVVLELOH tH LQYHFH TXHOOD GL nJXUD ���� SHU OD TXDOH VL KD�
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)LJXUD ���� XQD VROX]LRQH EDVH DPPLVVLELOH

��� &RQGL]LRQL GL RWWLPDOLWtD

,Q TXHVWD VH]LRQH YRJOLDPR PRVWUDUH FRPH VLD SRVVLELOH YHULnFDUH O
RWWLPDOLWtD GL XQD

VROX]LRQH EDVH LQ PRGR HpFLHQWH� XWLOL]]DQGR OH FRQGL]LRQL GL FRPSOHPHQWDULWtD� ,O

SUREOHPD GL oXVVR GL FRVWR PLQLPR H LO VXR GXDOH VRQR ULSRUWDWL LQ ����� H �������

ULVSHWWLYDPHQWH�
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PLQ F7[�
$[  G

[ w �

�����

PD[ G7XQ
X7$ � F7

������

,Q UHDOWtD LO SUREOHPD SULPDOH KD XQD HTXD]LRQH ULGRQGDQWH� FKH SRWUHEEH HVVHUH

HOLPLQDWD VHQ]D DOWHUDUH LO SUREOHPD� 4XHVWR VLJQLnFD FKH LO GXDOH KD XQD YDULDELOH GL

WURSSR� FKH SRWUHEEH HVVHUH HOLPLQDWD VHQ]D DOWHUDUH LO SUREOHPD� 3HU VHPSOLFLWtD GL

QRWD]LRQH WUDWWHUHPR SULPDOH H GXDOH VHQ]D HOLPLQDUH HTXD]LRQL�YDULDELOL� PD WHUUHPR

FRQWR GL TXHVWD RVVHUYD]LRQH nVVDQGR DUELWUDULDPHQWH D ]HUR XQD GHOOH YDULDELOL GXDOL �LO

FKH HTXLYDOH DG HOLPLQDUOD�� ,O SUREOHPD GXDOH SXtR HVVHUH VFULWWR SLtX FRQYHQLHQWHPHQWH

SHU HVWHVR� LQGLFDQGR FRQ $ O
LQVLHPH GHJOL DUFKL GHOOD UHWH GL oXVVR�

PD[
3Q

L � GLXLQ
XM b XL � FLM � �L� M� � $

������

6H SDUWL]LRQLDPR OH FRORQQH GL $ LQ FRORQQH LQ EDVH H IXRUL EDVH� $  >%) @� VL RWWLHQH

XQD FRUULVSRQGHQWH SDUWL]LRQH GHJOL DUFKL GL $ QHL GXH LQVLHPL % GHJOL DUFKL GHOO
DOEHUR

ULFRSUHQWH� H ) GHJOL DUFKL IXRUL EDVH� /H FRQGL]LRQL GL FRPSOHPHQWDULWtD GLYHQWDQR�

�!�
!�

X7 �$[b E�  �

�F7% b X7%�[%  �

�F7) b X7) �[)  �

������

6L RVVHUYD FKH LO SULPR HG LO WHU]R JUXSSR GL HTXD]LRQL VRQR VHPSUH YHULnFDWH GD

XQD VROX]LRQH EDVH [ DPPLVVLELOH �SHUFKuH $[  E H [)  ��� 6H OD VROX]LRQH [ QRQ tH

GHJHQHUH LQYHFH� LO VHFRQGR JUXSSR VL WUDGXFH QHOOH FRQGL]LRQL� F7%  X7%� FKH SHU HVWHVR

GLYHQWDQR�

Q
XM b XL  FLM � �L� M� � % ������

4XHVWH VRQR Qb � HTXD]LRQL LQ Q YDULDELOL� GHOOH TXDOL SHUtR XQD SXtR HVVHUH nVVDWD D

]HUR� SHU TXDQWR GHWWR VRSUD� 6L SXtR DOORUD GHWHUPLQDUH XQD VROX]LRQH X VHPSOLFHPHQWH



&DSLWROR �� ,O 0HWRGR GHO 6LPSOHVVR VX 5HWL ��

SHU VRVWLWX]LRQH� RWWHQHQGR XQ
XQLFD VROX]LRQH GL FXL GREELDPR YHULnFDUH O
DPPLVVLELOLWtD

GXDOH�

Q
XM b XL � FLM � �L� M� � ) ������

6H OD VROX]LRQH RWWHQXWD FRQ OH ������ YHULnFD OH ������� OD VROX]LRQH EDVH [ tH RWWLPD�

$G HVHPSLR� SHU OD EDVH DPPLVVLELOH GL nJXUD ���� H FRQ L FRVWL GDWL LQ ����� VL KD�

�!!!�
!!!�

X� b X�  F��  �

X� b X�  F��  �

X� b X�  F��  �

X� b X�  F��  �

'D FXL� nVVDQGR DUELWUDULDPHQWH X�  �� VL RWWLHQH� X�  b�� X�  b�� X�  ��

X�  �� 6RVWLWXHQGR QHOOH ������ VL KD�

�!!!�
!!!�

X� b X� � F��  ��

X� b X� � F��  �

X� b X� � F��  ��

X� b X� � F��  b�

6RVWLWXHQGR VL KD FKH SULPR H WHU]R YLQFROR VRQR VRGGLVIDWWL� PHQWUH VHFRQGR H TXDUWR

VRQR YLRODWL� /D EDVH FRUUHQWH QRQ tH TXLQGL RWWLPD�

��� &RQGL]LRQL GL LOOLPLWDWH]]D H FDPELDPHQWR GL

EDVH

,Q TXHVWD VH]LRQH YRJOLDPR PRVWUDUH FRPH VLD SRVVLELOH YHULnFDUH O
LOOLPLWDWH]]D LQIHUL�

RUH GHO SUROHPD� RSSXUH RSHUDUH XQ FDPELDPHQWR GL EDVH LQ PRGR HpFLHQWH� 6H XQD

VROX]LRQH [ QRQ YHULnFD OH FRQGL]LRQL GL RWWLPDOLWtD� GHYH HVLVWHUH XQ DUFR �L� M� � ) WDOH

FKH XM b XL ! FLM� 'L FRQVHJXHQ]D� LO FRVWR ULGRWWR GHOOD YDULDELOH [LM VDUtD

FLM  FLM b X7$LM  FLM b XM � XL � ��

H TXLQGL OD YDULDELOH �O
DUFR� GD IDU HQWUDUH LQ EDVH VDUtD SURSULR [LM� RYYHUR O
DUFR �L� M��

/
DUFR �L� M� HQWUDQWH LQ EDVH IRUPD FRQ JOL DUFKL GL % �O
DOEHUR ULFRSUHQWH� XQ FLFOR�

6LD & O
LQVLHPH GHJOL DUFKL GHO FLFOR� 3RLFKuH OD QXRYD EDVH GRYUtD HVVHUH XQ DOEHUR� O
DUFR
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XVFHQWH GDOOD EDVH GRYUtD QHFHVVDULDPHQWH HVVHUH XQ DUFR GL &� ,QROWUH VDSSLDPR FKH

O
DUFR XVFHQWH tH TXHOOR LO FXL oXVVR VL DQQXOOD SHU SULPR� DXPHQWDQGR LO oXVVR VXOO
DUFR

HQWUDQWH� ,QIDWWL� VH DXPHQWLDPR LO oXVVR VXOO
DUFR �L� M� GL XQ YDORUH �� SHU PDQWHQHUH

O
DPPLVVLELOLWtD GHOOD VROX]LRQH EDVH FRUUHQWH GREELDPR QHFHVVDULDPHQWH DOWHUDUH GL FRQ�

VHJXHQ]D LO YDORUH GHO oXVVR VX WXWWL JOL DUFKL GHO FLFOR� DXPHQWDQGR LO oXVVR GHJOL DUFKL

FRQFRUGL FRQ �L� M� H GLPLQXHQGR LO oXVVR GHJOL DUFKL GLVFRUGL GD �L� M�� 3HUWDQWR LO PDVVL�

PR YDORUH DPPLVVLELOH GL � VDUtD LO PLQLPR YDORUH GHO oXVVR VXJOL DUFKL GHO FLFOR GLVFRUGL

GD �L� M��

PD[ �  PLQI[KN � �K� N� � &� �K� N� GLVFRUGH GD �L� M�J�

/
DUFR XVFHQWH GDOOD EDVH tH XQ DUFR �X� Y� � &� GLVFRUGH GD �L� M�� WDOH FKH� [XY  ��

/D QXRYD VROX]LRQH EDVH VL RWWLHQH GDOOD SUHFHGHQWH DXPHQWDQGR GL � LQ oXVVR GHJOL

DUFKL GL & FRQFRUGL FRQ �L� M�� H GLPLQXHQGR GL � LQ oXVVR GHJOL DUFKL GL & GLVFRUGL GD

�L� M��

6H LQYHFH WXWWL JOL DUFKL GHO FLFOR & VRQR FRQFRUGL FRQ �L� M�� SRVVLDPR DXPHQWDUH LQ�

GHnQLWDPHQWH LO oXVVR VXJOL DUFKL GL &� GLPLQXHQGR FRQWHPSRUDQHDPHQWH OD IXQ]LRQH REL�

HWWLYR� RYYHUR LO SUREOHPD tH LOOLPLWDWR LQIHULRUPHQWH� 4XHVWD FRQGL]LRQH SXtR YHULnFDUVL

VH H VROR VH QHO FLFOR RULHQWDWR & OD VRPPD GHL FRVWL GHJOL DUFKL tH QHJDWLYD�

;
�K�N��&

FKN � ��

6HPSUH FRQWLQXDQGR FRQ O
HVHPSLR ����� H FRQ OD EDVH GL nJXUD ���� VL KD FKH XQ

SRVVLELOH DUFR HQWUDQWH LQ EDVH tH O
DUFR �L� M�  ��� ��� FKH IRUPD FRQ O
DOEHUR LO FLFOR

&  I��� ��� ��� ��� ��� ��J� *OL DUFKL GL & GLVFRUGL GD ��� �� VRQR ��� �� H ��� ��� ,O oXVVR

VX TXHVWL DUFKL� GDWR LQ ������ tH [��  �� H [��  �� 3HUWDQWR �  �� O
DUFR XVFHQWH GDOOD

EDVH tH O
DUFR ��� �� H OD QXRYD VROX]LRQH EDVH tH �

[%  

�
%%%#

[��

[��

[��

[��

�
&&&$  

�
%%%#
��b �

�

� � �

�

�
&&&$  

�
%%%#
�

�

�

�

�
&&&$ ������

,O FDPELDPHQWR GL EDVH tH HYLGHQ]LDWR LQ nJXUD ���� $ TXHVWR SXQWR SRVVLDPR

SURFHGHUH FRQ XQD QXRYD LWHUD]LRQH�



&DSLWROR �� ,O 0HWRGR GHO 6LPSOHVVR VX 5HWL ��

&DOFROR GHOOH YDULDELOL X� GDOOH FRQGL]LRQL GL FRPSOHPHQWDULWtD VL KD��!!!�
!!!�

X� b X�  F��  �

X� b X�  F��  �

X� b X�  F��  �

X� b X�  F��  �

)LVVDQGR DUELWUDULDPHQWH X�  � VL KD� X�  �� X�  ���  ��� X�  �� X�  ���  ���

/
DPPLVVLELOLWtD GXDOH GLYHQWD� �!!!�
!!!�

X� b X� � F��  ��

X� b X� � F��  �

X� b X� � F��  ��

X� b X� � F��  b�

'D FXL VL RVVHUYD FKH LO TXDUWR YLQFROR tH YLRODWR� (QWUD TXLQGL LQ EDVH O
DUFR ��� �� FKH

IRUPD FRQ JOL DOWUL DUFKL LQ EDVH LO FLFOR &  I��� ��� ��� ��� ��� ��J� 3RLFKuH WXWWL JOL DUFKL

GL & VRQR FRQFRUGL FRQ ��� ��� FRQFOXGLDPR FKH LO SUREOHPD tH LOOLPLWDWR LQIHULRUPHQWH�

,Q HmHWWL� LO FLFOR RULHQWDWR I��� ��� ��� ��� ��� ��J KD FRVWR WRWDOH�

F�� � F�� � F��  � � �b �  b� � �
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)LJXUD ���� FDPELDPHQWR GL EDVH

��� )DVH � GHO VLPSOHVVR VX UHWL

,Q TXHVWD VH]LRQH YRJOLDPR PRVWUDUH FRPH VLD SRVVLELOH DGDWWDUH OD IDVH � GHO VLPSOHVVR

DO VLPSOHVVR VX UHWL� /
LGHD GL EDVH tH SLXWWRVWR VHPSOLFH� QHOOD IDVH � GHO VLPSOHVVR VL



&DSLWROR �� ,O 0HWRGR GHO 6LPSOHVVR VX 5HWL ��

DJJLXQJH XQD YDULDELOH DUWLnFLDOH SHU RJQL YLQFROR WDOH GD RWWHQHUH XQD EDVH DPPLVVLELOH

LPPHGLDWD� 1HO VLPSOHVVR VX UHWL RSHUHUHPR LQ PDQLHUD GHO WXWWR DQDORJD� VWDYROWD SHUtR

OH YDULDELOL VRQR DVVRFLDWH DG DUFKL GL XQD UHWH GL oXVVR� H TXLQGL GREELDPR DJJLXQJHUH

DUFKL DUWLnFLDOL DOOD UHWH GL oXVVR LQ PRGR GD RWWHQHUH XQD VROX]LRQH DPPLVVLELOH LP�

PHGLDWD� ,O PRGR SLtX VHPSOLFH GL RWWHQHUH TXHVWR ULVXOWDWR tH GL FRQYRJOLDUH WXWWD OD

GLVSRQLELOLWtD GL oXVVR GHOOH VRUJHQWL SHU ULGLVWULEXLUOD DL SR]]L� RYYHUR DJJLXQJHUH XQ

DUFR DUWLnFLDOH XVFHQWH GD RJQL VRUJHQWH HG XQ DUFR DUWLnFLDOH HQWUDQWH LQ RJQL SR]]R�

4XHVWL DUFKL GRYUDQQR SRL HVVHUH WXWWL FROOHJDWL DG XQ QRGR DUWLnFLDOH FKH VYROJH LO UXROR

GL VPLVWDPHQWR GHO oXVVR GDOOH VRUJHQWL DL SR]]L GHOOD UHWH� 6, RVVHUYD FKH� LQ SUHVHQ]D

GL QRGL GL WUDQVLWR� L VROL DUFKL DUWLnFLDOL QRQ IRUPDQR XQ DOEHUR ULFRSUHQWH� 3HU RWWHQHUH

XQD EDVH LQL]LDOH VL SXtR FRPXQTXH DJJLXQJHUH XQ DUFR RULJLQDOH GHOOD UHWH SHU RJQL QRGR

GL WUDQVLWR� WDOL GD QRQ IRUPDUH FLFOL IUD ORUR H FRQ JOL DUFKL DUWLnFLDOL�

$QDORJDPHQWH DOOD IDVH � GHO VLPSOHVVR� DQFKH QHOOD IDVH � GHO VLPSOHVVR VX UHWL OD

IXQ]LRQH RELHWWLYR VDUtD OD PLQLPL]]D]LRQH GHO oXVVR VXL VROL DUFKL DUWLnFLDOL�

8QD YROWD GHWHUPLQDWD OD VROX]LRQH RWWLPD GHO SUREOHPD DUWLnFLDOH� VL SURVHJXH LQ

DQDORJLD FRQ LO VLPSOHVVR� VH QHOOD VROX]LRQH RWWLPD tH SUHVHQWH LQ EDVH TXDOFKH DUFR DU�

WLnFLDOH FRQ XQ oXVVR GLYHUVR GD ]HUR� LO SUREOHPD RULJLQDOH tH LPSRVVLELOH� VH LO oXVVR LQ

WXWWL JOL DUFKL DUWLnFLDOL tH QXOOR� LO oXVVR QHJOL DUFKL RULJLQDOL tH XQD VROX]LRQH DPPLVVLELOH

GHO SUREOHPD RULJLQDOH� $QFKH LQ TXHVWR FDVR tH SRVVLELOH FKH UHVWL LQ EDVH TXDOFKH DUFR

DUWLnFLDOH �DQ]L� DOPHQR XQR GHYH UHVWDUH SHU IRU]D SHU FROOHJDUH DOOD UHWH LO QRGR DUWLn�

FLDOH�� SHUtR LO SDVVDJJLR DOOD IDVH � tH PROWR SLtX VHPSOLFH� SHUFKuH TXHVWD YROWD SRVVLDPR

VHPSOLFHPHQWH FDQFHOODUH GDOOD UHWH LO QRGR DUWLnFLDOH H WXWWL JOL DUFKL DUWLnFLDOL� H SRL

DJJLXQJHUH TXDOFKH HYHQWXDOH DUFR RULJLQDOH DOOD EDVH SHU ULRWWHQHUH XQ DOEHUR ULFRSUHQWH

HG LQL]LDUH OD IDVH �� ,Q TXHVWR FDVR DYUHPR FKLDUDPHQWH XQD EDVH LQL]LDOH GHJHQHUH�

$ WLWROR GL HVHPSLR VL FRQVLGHUL OD UHWH LQ nJXUD ��� H OD GRPDQGD �������
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)LJXUD ���� 8Q HVHPSLR GL UHWH GL WUDVSRUWR



&DSLWROR �� ,O 0HWRGR GHO 6LPSOHVVR VX 5HWL ��
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/D IDVH � GHO VLPSOHVVR VX UHWL VL LPSRVWD DJJLXQJHQGR XQ QRGR DUWLnFLDOH �� GXH DUFKL

DUWLnFLDOL ��� �� H ��� �� GDOOH GXH VRUJHQWL DO QRGR DUWLnFLDOH H GXH DUFKL DUWLnFLDOL ��� �� H

��� �� GDO QRGR DUWLnFLDOH DL GXH SR]]L� FRPH LQ nJXUD ���� 3HU RWWHQHUH XQD EDVH LQL]LDOH

GHO SUREOHPD tH QHFHVVDULR DJJLXQJHUH XQ DOWUR DUFR SHU FROOHJDUH LO QRGR GL WUDQVLWR �

DO UHVWR GHOO
DOEHUR� 6L DJJLXQJD DG HVHPSLR O
DUFR ��� ��� /D IXQ]LRQH RELHWWLYR VDUtD OD

PLQLPL]]D]LRQH GHO oXVVR VXL TXDWWUR DUFKL DUWLnFLDOL� LO YHWWRUH GHL FRVWL FRUULVSRQGHQWH

tH GDWR LQ ������� LQVLHPH DOOD VROX]LRQH EDVH LQL]LDOH� /
DOEHUR ULFRSUHQWH LQL]LDOH tH LQYHFH

ULSRUWDWR LQ nJXUD ����
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)LJXUD ���� 8QD EDVH DPPLVVLELOH GHO SUREOHPD DUWLnFLDOH

,O OHWWRUH SXtR YHULnFDUH FKH� VH HQWUD LQ EDVH O
DUFR ��� ��� HVFH ��� ��� 6H TXLQGL

IDFFLDPR HQWUDUH LQ EDVH O
DUFR ��� ��� HVFH ��� ��� $ TXHVWR SXQWR� OD VROX]LRQH tH RWWL�

PD SHU OD IDVH �� UHVWDQR WXWWDYLD LQ EDVH JOL DUFKL DUWLnFLDOL ��� �� H ��� ��� FRQ oXVVR

[��  [��  �� ,O SUREOHPD LQL]LDOH tH TXLQGL LPSRVVLELOH� 4XHVWD VLWXD]LRQH SXtR HVVHUH

YHULnFDWD VXOOD UHWH� ,QIDWWL� VH QHOOD FRVWUX]LRQH GHOOD VROX]LRQH GXDOH DVVHJQDPR LO YDO�

RUH X�  � DO QRGR DUWLnFLDOH� JOL DOWUL QRGL GHOOD UHWH VL GLYLGRQR LQ QRGL FRQ YDULDELOH

GXDOH XL  � H QRGL FRQ YDULDELOH GXDOH XM  �� 6H OD VROX]LRQH tH RWWLPD SHU OD IDVH �
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QRQ SXtR HVLVWHUH XQ DUFR �L� M� QHOOD UHWH FKH YD GD XQ QRGR D YDULDELOH GXDOH � DG XQ

QRGR D YDULDELOH GXDOH � �FKH DOWULPHQWL YLROHUHEEH O
DPPLVVLELOLWtD GXDOH XM b XL � ���

7XWWDYLD OD VRPPD GHOOH GRPDQGH GHL QRGL D YDULDELOH GXDOH � tH VWUHWWDPHQWH QHJDWLYD�

FRVtr FRPH OD VRPPD GHOOH GRPDQGH GHL QRGL D YDULDELOH GXDOH � tH VWUHWWDPHQWH SRVLWLYD�

,Q DOWUH SDUROH HVLVWH XQD GLVSRQLELOLWtD GL oXVVR GHL QRGL D YDULDELOH GXDOH � FKH QRQ SXtR

UDJJLXQJHUH L QRGL D YDULDELOH GXDOH �� H TXHVWR GHWHUPLQD O
LPSRVVLELOLWtD GL ULVROYHUH

LO SUREOHPD� 1HOO
HVHPSLR GL nJXUD ��� VL SXtR YHGHUH LQIDWWL FRPH L QRGL � H � VLDQR

LUUDJJLXQJLELOL GDL QRGL ������ 4XLQGL HVLVWH XQD GLVSRQLELOLWtD GL TXHVWL XOWLPL� SDUL D �

XQLWtD GL oXVVR FKH QRQ SXtR UDJJLXQJHUH LO SR]]R ��


