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V�~OPQx�Ppt�O{T�vT]rsM]ro� STP]TSuz� RST_RNS� p^MS]O]ro��rsT�O]wT�v^TrKSOLO]� SuSTL�
pNTt]O]]T{T�p^MS]O]ro�rK�p^MS]O]r_�vPTRwT_�KMLMtr�NOT^rr�pv^p{TRNr�LPo�LPr]]T_�vTPTRu���Po�SuSTLM�
rRvTPQKpONRo�sONTL�v^TRNuz�rNO^M~r_�SwPxtMxqr_�S�RO|o�S�KMLMtMz�NOT^rr�pv^p{TRNr�rKSORN]uO�sONT�
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JRRPOLTSM]rO�^MKPrt]uz�RTT^pyO]r_�r�wT]�
RN^pw~r_� v^TSTLrNRo� rRzTLo� rK� ]OwTNT^T_�
rLOMPrKr^TSM]]T_� RzOsu� T|�OwNM�� �OMPQ]uO�
RTT^pyO]ro� r� wT]RN^pw~rr� rsOxN� ^MK]TT|�
^MK]uO� }rKrtORwrO� RST_RNSM� r� ]ORTSO^�O]�
RNSM� SRowT{T� ^TLM�� ]O� S� vTP]T_�sO^O� vTLLM�
xqrORo� NOT^ONrtORwTsp� TvrRM]rx�� �Po� sM�
NOsMNrtORwT{T�M]MPrKM�r�^MRtONM�]OT|zTLrsM�
oR]TRNQ� RzOsu� r� wMwTO�NT� wT]Ot]TO� trRPT�
SuLOPO]]uz� LPo� ptONM� rRzTL]uz� RST_RNS��
wTNT^TO� ]O� TzSMNuSMON� SRO� s]TyORNST�
RST_RNS� ^OMPQ]T{T� T|�OwNM�� ]T� KMwPxtMON� S�
RO|O�{PMS]TO���TPQwT�S�RrPp��NT{T�STKsTy]T�
sMNOsMNrtORwTO�TvrRM]rO�T|�OwNM�r�vT]rsM�
]rO�� �MwMo� ^MRtON]Mo�sTLOPQ� ]py]M� wMw� v^r�
v^TOwNr^TSM]rr�T|�OwNM�� NMw�r�v^r�]MPrtrr�
RpqORNSpxqO{T�T|�OwNM��wT{LM�]M�TR]TSM]rr�
O{T� vTSOLO]ro� v^r� ^MK^p�O]rr� ]py]T� Su�
|^MNQ� pNTt]O]]px� ^MRtON]px� RzOsp�� Ppt�O�
TN^MyMxqpx� sOzM]rtORwrO� RST_RNSM� �NT{T�
T|�OwNM�� HRT|O]]T� �NT� SMy]T� S� RPptMO� NT]�
wTRNO]]uz� RrRNOs�� T|PMLMxqrz� vTSu�O]�
]us�p^TS]Os�LO}T^sMNrS]TRNr��
VpqORNSpxqrO�RrPTSuO�STKLO_RNSro�]M�NT]�
wTRNO]]uO� RTT^pyO]ro� sTy]T� wMw� ]M{^pKwr�
vT� Pr~OSus� vTSO^z]TRNos� ^MKLOPrNQ� ]M� N^r�
SrLM�vT�v^rK]Mwp�rKsO]oOsTRNr[�
®�sOLPO]]TsO]oxqrORo�^MRv^OLOPO]]uO&�
®�|uRN^TsO]oxqrORo�^MRv^OLOPO]]uO&�

®�PTwMPQ]uO�1RTR^OLTNTtO]]uO3��
�OLPO]]TsO]oxqrORo� RTRNTo]ro� 1^O�O]ro3�
NMwyO�]MKuSMxN�VO]�WO]M]TSusr��vTRwTPQwp�
T]r�S�|TPQ�r]RNSO�RPptMOS�TvrRuSMxNRo�vT�
Pr]TsMsr�rPr�L^p{rsr�vTzTyrsr�v^TRNusr�
}p]w~rosr�� �MzTyLO]rO� NMwrz� ^O�O]r_� ]O�
SuKuSMON� |TPQ�rz� N^pL]TRNO_� S� RrPp� KM^M�
]OO� rKSORN]T{T� rz� vTSOLO]ro�� �MzTyLO]rO�
^O�O]r_� v^r� |uRN^TsO]oxqrzRo� r� PTwMPQ�
]uz� ]M{^pKwMz� RSoKuSMONRo� R� NOT^rosr� NrvM�
�rsT�O]wT�� VtrNMONRo�� tNT� �Nr� NOT^rr� vTK�
STPoxN� RTTNSONRNSpxqrs� T|^MKTs� TvrRMNQ�
rz� STKLO_RNSrO� ]M� NT]wTRNO]]px� RrRNOsp��
�Mr|TPQ�r_� r]NO^OR� v^OLRNMSPoxN� KMLMtr�
RSoKM]]uO� NMwyO� R� |uRN^usr� ST� S^OsO]r�
STKLO_RNSrosr[� RO_RsrtORwrsr�®�]M� TR]TSM�
]rO� RTT^pyO]ro�� vTSO^z]TRN]usr� SK^uS]u�
sr�r�RTR^OLTNTtO]]usr��
�^MS]O]rx� �rsT�O]wT� vTRSoqO]T� |TPQ�TO�
wTPrtORNST� rRRPOLTSM]r_�� H|KT^� ^M|TN�� rR�
vTPQKpxqrz� �NT� p^MS]O]rO�� RTLO^yrNRo� S�
RNMNQoz� �	�-��� WuSTL� p^MS]O]ro� NrvM� �rsT�
�O]wT�R�ptONTs�^MRROo]ro��]O^{rr�LM]�S�^M�
|TNO� �
��� �^MLr~rT]]T� p^MS]O]ro� NrvM� �r�
sT�O]wT� SuSTLoNRo� rRzTLo� rK� p^MS]O]r_�
^MS]TSORro�LPo�|MPwr�S�pRrProz�r�sTsO]NMz��
VtrNMONRo�� tNT�v^TLTPQ]uO�]Mv^oyO]ro� ^MR�
v^OLOPO]u�vT�SuRTNO�|MPwr�Pr]O_]T��M�wMRM�
NOPQ]uO� ^MS]TsO^]T�� HL]MwT� vTRwTPQwp� vT�
RPOL]OO� vTPTyO]rO� ]O� RTTNSONRNSpON� LO_�
RNSrNOPQ]TRNr��M�rK�RNMNrtORwT_�NOT^rr�|MPTw�
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rKSORN]T�� tNT� wMRMNOPQ]uO� ]Mv^oyO]ro� ^MR�
v^OLOPO]u� vT� vM^M|TPO�� SSTLrNRo� vTv^MSTt�

]u_�wT�}}r~rO]N� 	\5 6 ��VpqORNSpxN�rRRPO�
LTSM]ro� vTRSoqO]]uO� Tv^OLOPO]rx� �NT{T�
wT�}}r~rO]NM�� ]Mv^rsO^� �;����� JKptMxNRo�
STv^TRu�RpqORNSTSM]ro�vTvO^Ot]uz�STP]��rz�
}MKTSuO� RwT^TRNr� r� LrRvO^RrT]]uO� RTTN]T�
�O]ro�� ]MPrtrO� ILSpz� RvOwN^TSX� RT|RNSO]�
]uz�tMRNTN��
������URvOwNu�STP]�r�wTPO|M]r_�
|MPwr� NMwyO� ^MRRsMN^rSMPrRQ� S� ^oLO� ^M|TN�
rRzTLo�rK�|MPTt]uz�v^OLRNMSPO]r_��6�	-����
�u� KLORQ� ]O� v^ONO]LpOs� ]M� vTP]TO� v^OL�
RNMSPO]rO� ^M|TN� vT� Lr]MsrwO� |MPwr� �rsT�
�O]wT�� M� v^rSTLrs� NTPQwT� v^rsO^u� ^M|TN��
rRvTPQKpxqrO� |MPTt]TO� v^r|PryO]rO� S�
pRrProz� r� sTsO]NMz�� �MRNToqOO� rRRPOLTSM�
]rO� RNMSrN� RO|O� ~OPQ� v^TrKSORNr� M]MPrK� Lr�
]MsrtORwrz� RST_RNS� LPr]]T_� vTPTRu� R� vT�
sTqQx� p^MS]O]r_� vPTRwT_� KMLMtr� NOT^rr�
pv^p{TRNr� S� ]Mv^oyO]roz� r� vO^OsOqO]roz�
|OK� N^MLr~rT]]uz� {rvTNOK�� WuSTL� pNTt]O]�
]T{T� p^MS]O]ro� �rsT�O]wT� rK� p^MS]O]r_�
NOT^rr� pv^p{TRNr� v^TrKSOLO]� S� ^M|TNO� �	
��
]M� TR]TSO� v^r]~rvM� RyMNuz� TNT|^MyO]r_�
sONTLTs� v^TRNuz� rNO^M~r_�� �MwrO�Pr|T� {r�
vTNOKu� T� ^MRv^OLOPO]rr� vO^OsOqO]r_� r�
]Mv^oyO]r_� vT� NTPqr]O� vTPTRu� ]O� rRvTPQ�
KpxNRo��
W�RSoKr�R�^MKSrNrOs�trRPO]]uz�sONTLTS�^MR�
tONM� wT]RN^pw~r_� rsOONRo� ]OT|zTLrsTRNQ�
wMtORNSO]]uz� rRRPOLTSM]r_� p^MS]O]r_� RT�
RNTo]ro�NT]wTRNO]]uz��POsO]NTS�R�NOs��tNT�
|u� pSOPrtrNQ� STKsTy]TRNr� TRsuRPO]ro�}r�
KrtORwT{T�RsuRPM�trRPO]]uz�^OKpPQNMNTS��
�
�
,#
��irv
eww��vr�lue�

�
�^rL^rzR� ]MKuSMON� oSPO]ro�� S� wTNT^uz�
]M|PxLMxNRo� ^MK^uSu�� |uRN^uO� vO^OzTLu��
]OTL]T^TL]TRNr�rPr�L^p{rO�]Ov^MSrPQ]TRNr��
STK]rwMxqrO� rK� v^r|PryO]]T{T� TvrRM]ro��
MRrsvNTNrtORwrsr� �	A��� �TPQ�r]RNST� Lr}�
}O^O]~rMPQ]uz� p^MS]O]r_� sOzM]rwr� r� }r�
Krwr� T|PMLMON� NMwrsr� ^O�O]rosr�� r� r]NO�
^OR]M�KMLMtM�rKptO]ro�NOz�tO^N��Nrz�p^MS]O�
]r_��wTNT^uO�LOPMxN�NMwrO�|uRN^uO�vO^OzT�

Lu� STKsTy]usr�� �T]ryO]rO� vT^oLwM� Lr}�
}O^O]~rMPQ]T{T�p^MS]O]ro�S�RTtONM]rr�R�vT�
NO^O_� {^M]rt]T{T� pRPTSro�� oSPoONRo� zM^Mw�
NO^]T_� tO^NT_� MRrsvNTNrtORwT{T� oSPO]ro��
�OPQ� MRrsvNTNrtORwT{T� M]MPrKM� KMLMtr� KM�
wPxtMONRo� S� vTL^T|]Ts� TvrRM]rr� ^O�O]ro�
{^M]rt]T_� KMLMtr� S]pN^r� vO^OzTL]T{T� RPTo��
�TN^O|]TRNQ� S� NMwrz� pNTt]O]]uz� NOT^roz�
RSoKM]M� R� ]ORwTPQwrsr� v^rtr]Msr�� WT�
vO^Suz��pNTt]O]rO�wPMRRrtORwT_�NOT^rr�N^O�
|pONRo� LPo� |TPOO� vTP]T{T� vT]rsM]ro� RMsT_�
wPMRRrtORwT_� NOT^rr�� VpqORNSpON� s]O]rO��
tNT� ]MRNToqOO� vT]rsM]rO� NOT^rr� STK]rwMON�
vTRPO�NT{T��wMw�RNM]TSoNRo�SrL]u�OO�T|T|qO�
]ro�� �NTt]O]]uO� NOT^rr� NT]wTRNO]]uz� Rr�
RNOs� vTKSTPoxN� Ppt�rs� T|^MKTs� TzM^MwNO�
^rKTSMNQ� vT{^O�]TRNQ� wPMRRrtORwrz� NOT^r_��
�TRN^TO]rO�pNTt]O]]uz�NOT^r_�oSPoONRo�|T�
POO� RPTy]T_� KMLMtO_�� tOs� vTRN^TO]rO� wPMR�
RrtORwrz�sTLOPO_���PMRRrtORwMo�NOT^ro�ptr�
NuSMON� ª{^p|uOª� �}}OwNu�rPr�sOLPO]]T�sO�
]oxqrORo� ]Mv^oyO]]uO� RTRNTo]ro�� r� LPo�
NT{T� tNT|u� ^MKT|^MNQRo� S� ]rz� KMtMRNpx� LT�
RNMNTt]T� }rKrtORwT_� r]Npr~rr�� W� pNTt]O]�
]uz�NOT^roz�SwPxtMxNRo�S�^MRRsTN^O]rO�sM�
PuO��}}OwNu��r�vTRN^TO]rO�NOT^r_�vTRPOLT�
SMNOPQ]uz�S�RsuRPO�pt�NM�SROz�sMPuz�TL]T{T�
vT^oLwM�� w^M_]O� N^pL]T� RLOPMNQ�� ^pwTSTL�
RNSpoRQ� NTPQwT� }rKrtORwT_� r]Npr~rO_� r� ]O�
^MRvTPM{Mo�^O{pPo^]usr�sONTLMsr��	����
VtrNMONRo��tNT�STK]rwMxqrO�v^r�vTRN^TO]rr�
NOT^rr�vPMRNr]�r�T|TPTtOw�v^TNrST^Otro�TN�
RpNRNSpxN�S�KMLMtO�vTRN^TO]ro�NOT^rr�rK{r|M�
RNO^y]o��W�TR]TSO�NMwT{T�SvOtMNPO]ro�POyrN�
^MKPrtrO� S� sONTLMz� vTRN^TO]ro� Tv^OLOPox�
qrz�p^MS]O]r_���RPr�vTRN^TO]rO�NOT^r_�vPM�
RNr]�r�T|TPTtOw�TRpqORNSPoPTRQ�S�]OwTNT^T_�
RNOvO]r� ]M� TR]TSO� sMNOsMNrtORwT_� NOT^rr�
pv^p{TRNr�� NT� vTRN^TO]rO� NOT^rr� |MPTw� Su�
vTP]O]T�]M�TR]TSO�}rKrtORwrz�r�{OTsON^rtO�
Rwrz�RTT|^MyO]r_�|OK�rRvTPQKTSM]ro�p^MS]O�
]r_� NOT^rr� pv^p{TRNr�� HL]MwT�� ORPr� SRO� �Nr�
NOT^rr� NT]wTRNO]]uz� NOP�� |MPTw�� vPMRNr]� r�
T|TPTtOw�� RN^TrNQ� ]M� TL]T_� sMNOsMNrtORwT_�
TR]TSO�R�vTsTqQx�sONTLM�v^TRNuz�rNO^M~r_��
oSPoxqrsRo� sONTLTs� vTRN^TO]ro� ^O�O]ro��
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v^r]MLPOyrN� KMRPp{M� v^rSOLO]ro� v^T|POsu�
w^ptO]ro�r�rK{r|M�|MPTw�S�RSoKQ�R�T|qO_�NOT�
^rO_�� H]� ptrNuSMP� N^pL]TRNQ� ]MzTyLO]ro�
T|qrz� ^O�O]r_� r� ]MRNToNOPQ]px� ]OT|zTLr�
sTRNQ� vTPptO]ro� S� v^MwNrtORwrz� ~OPoz� wM�
wT_�Pr|T� NOT^rr�� wTNT^Mo� sT{PM� |u� RPpyrNQ�
LPo�Tv^OLOPO]ro�LO}T^sM~r_�S�RTT^pyO]roz&�
Osp� |uPT� SvTP]O� oR]T� NMwyO�� tNT� NTPQwT� S�
TtO]Q� ^OLwrz� RPptMoz� sTy]T� K]MNQ� NTt]TO�
^MRv^OLOPO]rO� ]M{^pKwr�� v^rPTyO]]T_� w� tM�
RNr�wMwT_�Pr|T�wT]RN^pw~rr&��NT�v^rSOPT�O{T�
w� ^MKsu�PO]ros� T� sONTLMz�� v^rsO]oS�rzRo�
w�^O�O]rx�tMRN]uz�KMLMt�LT�NT{T�� wMw�|uPr�
vTPptO]u� T|qrO� p^MS]O]ro�� �Mwrs� T|^MKTs��
T]�v^r�OP�w�rKT|^ONO]rx�vTPpT|^MN]T{T�sO�
NTLM�� wTNT^u_� ]TRrN� O{T� rso�� �]T{rO� rK�
T|ut]uz�LTvpqO]r_�r�SuSTLTS��TwMKuSMxNRo�
SO^]usr�� vT� w^M_]O_� sO^O�� S� |TPQ�r]RNSO�
RPptMOS&� RPOLTSMNOPQ]T�� RTz^M]oo� ]OwTNT^uO�
rK� �Nrz� LTvpqO]r_�r� SuSTLTS��sTy]T� pv^T�
RNrNQ� p^MS]O]ro� r� vTPptrNQ� rz� ^O�O]ro&�
v^MSLM�� vTPQKpoRQ� �Nrsr� ^O�O]rosr�� su� ]O�
sTyOs�pLTSPONST^rNQ�Px|us�]MvO^OL�KMLM]�
]us� {^M]rt]us� pRPTSros&� TL]MwT� yO� {^M�
]rt]uO� pRPTSro� v^MwNrtORwr� ]Mr|TPOO� SMy�
]T{T�NrvM�sT{pN�|uNQ�pLTSPONST^O]uX��	;���
�RPr�sONTL�VO]�WO]M]M�N^MwNTSMNQ��v^rLMSMo�
IT|ut]us�LTvpqO]ros�r�SuSTLMsX�^TPQ�SO�
Prtr]�]MtMPQ]T{T�v^r|PryO]ro��vT�wTNT^us�
SutrRPoxNRo� TRNMPQ]uO� rRwTsuO� ]OrKSORN�
]uO�� sTy]T� vT� �Nrs� TRNMPQ]us� SutrRPrNQ�
vTv^MSwp� w� SOPrtr]Ms� ]MtMPQ]T{T� v^r|Pr�
yO]ro� r� vT� NTsp�� oSPoONRo� Pr� �NM� vTv^MSwM�
RpqORNSO]]T_� rPr� sMPT_�� RLOPMNQ� SuSTL� T�
v^rsO]rsTRNr�v^OLvTPTyO]r_���MPTRNQ� vT�
v^MSwr� {TST^rN� T� NTs�� tNT� ]MtMPQ]uO� SOPr�
tr]u�Su|^M]u�pLMt]T�r�LM]]uO�SutrRPO]ro�
sT{pN� |uNQ� ^MRRsTN^O]u� wMw� ]pPOSTO� v^r�
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^Tsp�^O�O]rx�R�vTsTqQx�MRrsvNTNrtORwrz�
^MRRpyLO]r_� rRvTPQKpo� ]MPrtrO� sMPT{T� vM�
^MsON^M��T|ORvOtrSMxqO{T�MRrsvNTNrtORwpx�
RzTLrsTRNQ�� �Mwrs� T|^MKTs�� v^rzTLrs� w�
v^r]~rvp�RyMNuz�TNT|^MyO]r_��NOT^OsO��M�
]MzM�T�]OvTLSry]T_�NTtwO�r�sONTLp�v^TRNuz�
rNO^M~r_��
WTv^TRu�� RSoKM]]uO� R� RpqORNSTSM]rOs� r�
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HNT|^MyO]rO� ] Z]� � sON^rtORwT{T� v^T�
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� 
 � 

� 
 � 


2 2

0 0 02 2 1 6m

P c t G

� 7 # � # #

? >

55� � � � � �

� �

v^r� 1c x6 4 .

�LORQ�? ® }p]w~ro ¤�SrRM_LM. �TRwTPQwp ?
SOKLO ]M TN^OKwO 0 10,1 w^TsO NTtwr c vTRNT�

o]]Mo SOPrtr]M� tMRN]TO ^O�O]rO ]MzTLrNRo
rK p^MS]O]ro

� 
 � 
 � 
2

0 02 1 6m P c t� # # ? >� � � (15)

TvrRuSMxqO{T ^MRv^TRN^M]O]rO RwMtwM wM�
RMNOPQ]T{T ]Mv^oyO]ro S SrLO }p]w~rr
¤�SrRM_LM RT RwT^TRNQx

1 2
1

3

T
a

h E

� � �
�( )� * +

, -
(16)

�rKrtORwr_ RsuRP �NT{T p^MS]O]ro vToR]rs
]M v^rsO^O pLM^M vT |MPwO R yORNwT KMqOs�
PO]]usr w^Mosr (�rR. 1).

+"9�� 4�mJ $�"0%���!����8 �7��4"�9�6%9#4 �

/�-%0�%��10"�4��K0"J

WuLOPrs suRPO]]T rK |MPwr �POsO]N ]OwT�
NT^T_ LPr]u vTL RrPT_ P . �NTN �POsO]N�
|pLptr ]M{^pyO]]us RrPT_ P , ]M{^pyMON
POSpx r v^MSpx tMRNr |MPwr wMRMNOPQ]us
]Mv^oyO]rOs # . VwMtwr ]Mv^oyO]ro LSr�
ypNRo TN sORNM v^rPTyO]ro RrPu w TvT^Ms�
�TRwTPQwp LSrypqrORo �POsO]Nu |MPwr rR�
w^rSPO]u RLSr{Ts� NMw wMw �NT vTwMKM]T S]r�
Kp ^rRp]wM� v^r SRNpvPO]rr �POsO]NM S wT]�
NMwN R TvT^T_ S ]O_ STK]rwMON pRrPrO� RN^O�
soqOO RTSO^�rNQ vTST^TN wT]~OST{T �PO�
sO]NM� v^TST~r^pxqO{T v^T{r| |MPwr S]rK�
WTP]M� v^T|OyMS vT |MPwO ]ORwTPQwT, sTyON
|uNQ 5®10 [20] ^MK, KMNpz]ON. �TRwTPQwp RwT�
^TRNQ STP]u SOPrwM r RTTNSONRNSpxqOO S^O�
so OO v^T|O{M qT S 17 � sO]Q�O vO^rTLM vT�
^TyLMOsuz Ox vTvO^Ot]uz wTPO|M]r_ sT ,

]M|PxLMOsuO vTvO^Ot]uO wTPO|M]ro RpqO�
RNSO]]T KMvMKLuSMxN TN]TRrNOPQ]T sTsO]NM
pLM^M�
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�O^OtrRPrs� NOvO^Q� vTPptO]]uO� ^OKpPQNMNu�
rRRPOLTSM]ro� r� v^rsO]rs� rz� tO^OK� SuoR]O�
]rO� sOzM]rtORwT{T� RsuRPM� LPo� vTRN^TO]ro�
sTLOPr�v^T{^ORRr^pxqO{T�^MK^p�O]ro���
�TwMKM]T�� tNT� rKSORN]TO� p^MS]O]rO� �rsT�
�O]wT�� ^OwTsO]LpOsTO� LPo� ^MRtONTS� |MPTw�
v^r� SuRTwTRwT^TRN]uz� STKLO_RNSroz��sTyON�
|uNQ�vTPptO]T�vpNOs�RSOLO]ro�LSpz�p^MS]O�
]r_� S� TL]T� R� vTNO^O_� |uRN^TsO]oxqO_Ro�
wTsvT]O]Nu�� �MwrO� oSPO]ro� rKSORN]u� �	����
VrRNOsM� p^MS]O]r_� 163� ^MRqOvPoONRo�]M� N^r�
p^MS]O]ro[�TL]T�rK�]rz�vM^M|TPrtORwT{T�Nr�
vM� RTSvMLMON� R� wPMRRrtORwrs� p^MS]O]rOs�
]rKwTtMRNTN]uz� wTPO|M]r_� |MPwr� vTL� LO_�
RNSrOs�sOLPO]]T�sO]oxqrzRo�]M{^pKTw��LSM�
L^p{rz� {rvO^|TPrtORwT{T� NrvM� TvrRuSMxN�
STK]rwMxqrO�S�vTPTRO�SuRTwTtMRNTN]uO�wT�
PO|M]ro� r� STP]u� vTL� LO_RNSrOs� |uRN^TsO�
]oxqrzRo� ^MRv^OLOPO]]uz� rPr� RTR^OLTNT�
tO]]uz�]M{^pKTw��W�RPptMO�vTvO^Ot]T{T�pLM�
^M�vT�SuRTN]Tsp�KLM]rx�STP]M�RLSr{M�STP]M�
1	A3�|pLON�LSr{MNQRo�S�T|O�RNT^T]u�TN�sORNM�
pLM^M�� SvTP]O� STKsTy]T� ^MK^p�Mo�� STT|qO�
{TST^o��]OwTNT^uO�pKPu�w^OvPO]ro�vO^Ow^u�
Nr_��NMyO_�w�S]O�]rs�]ORpqrs�wT]RN^pw~r�
os�KLM]ro��W�RrPp�SuRTwT_�RwT^TRNr�^MRv^T�
RN^M]O]ro� STP]u� RLSr{M� �NT� sTyON� SuKSMNQ�
v^T{^ORRr^pxqOO� ^MK^p�O]rO� |OK� SrLrsuz�
vTvO^Ot]uz�wTPO|M]r_�KLM]ro��
�MwT_� SuSTL� vTLNSO^yLMON� KMwPxtO]rO� �O�
LO^MPQ]T{T�U{O]NRNSM��^OKSutM_]uz�VrNpM�
~r_�1�9��3��wTNT^TO�rKptrPT�T|RNToNOPQRNS�
^MK^p�O]ro� |M�O]� WROsr^]T{T� NT^{TST{T�
~O]N^M�1W��3�S��Qx��T^wO�S�sMO������{TLM��
U{O]NRNST�v^rK]MPT��tNT�wT]RN^pw~ro�|M�O]�
W���RTTNSONRNSTSMPM�N^O|TSM]ros��v^OL�oS�
PoOsus� w� v^Tt]TRNr� wT]RN^pw~rr�� M� ^MK^p�
�O]rO�|M�O]�T|�oR]oONRo�LO_RNSrOs��wRN^M�
T^Lr]M^]uz� }MwNT^TS�� ]MzTLoqrzRo� S]O�
STKsTy]TRNO_� wT]N^TPo� v^TOwNr^TSqrwTS� r�
RN^TrNOPO_�� �9��� SuRwMKMPT� s]O]rO�� tNT�
^MK^p�O]rO� STKsTy]T� |uPT� SuKSM]T� TRPM|�
PO]rOs� wT]RN^pw~r_�� vTLLO^yrSMxqrz� vO�
^Ow^uNro� �NMyO_�� W� NTN� sTsO]N�� wT{LM� vTL�
LO^yrSMxqrO� }O^su� ]M� �NMyMz� KT]u� pLM^M�

TNLOPrPrRQ�TN�~O]N^MPQ]uz�TvT^]uz�wTPT]]��
SO^z]rO� �NMyr� RNMPr� vMLMNQ� ]M� ]ry]rO�� r�
KLM]rO� IRPTyrPTRQX�
#""0
[YY ���$�$ �������Y ���!
�Y��.�+�Y	-�6
�-��
�^OLPTyO]]Mo� �9��� SO^Rro� |uPM� SvTRPOL�
RNSrr�TNSO^{]pNM�S�v^T~ORRO�KMSO^�rS�O{TRo�
S� RO]No|^O� ���A� {TLM� |TPOO� LONMPQ]T{T� ^MR�
RPOLTSM]ro�� v^TrKSOLO]]T{T� �M~rT]MPQ]us�
r]RNrNpNTs�RNM]LM^NTS�r�NOz]TPT{rr�14��/3��
�Mw�yO�wMw�r��9����4��/�]O�rsOP�v^ONO]Kr_�
w�wT]RN^pw~rr�|M�O]�W����TNsOtMo�� tNT� RM�
sr�MNMwr��M�NMw�yO�SOPrtr]M�]M]ORO]]uz�KLM�
]ros�vTS^OyLO]r_� |uPr� LMPOwT� KM� v^OLOPM�
sr�SRO{T�NT{T��tNT�wT{LM�Pr|T�v^TrRzTLrPT�S�
V�U�� 4��/� T|�oR]rP� ^MK^p�O]rO� |M�O]�
NOs�� tNT� TROLMxqr_� vTP� 1NTt]OO�� vO^Ow^u�
NrO3�KM{]pP�S]pN^Q�S]O�]rO�wTPT]]u�KLM]ro��
tNT�SuKSMPT�T|^p�O]rO�SO^z]rz��NMyO_���
HL]MwT�� sTy]T� v^OLvTPTyrNQ�� tNT� TRPM|PO�
]rO� w^OvPO]r_� wT]RN^pw~r_�� vTLLO^yrSMx�
qrz� vO^Ow^uNro� �NMyO_� r� TROLMxqr_� vTP�
oSrPTRQ�RPOLRNSrOs�STP]u�RLSr{M���Mwrs�T|�
^MKTs�� RPOLpON� RtrNMNQ�� tNT� �9��� r� 4��/�
{TST^oN�TL]T�r�NT�yO��
�TRwTPQwp� SuLOPO]]uO� S� ^M|TNO� �POsO]NM^�
]uO�LSryO]ro�TvrRuSMxNRo�v^TRNusr�p^MS�
]O]rosr��r]NO{^MPu�wTNT^uz�sT{pN�|uNQ�KM�
vrRM]u� S� KMsw]pNTs� SrLO�� su� rsOOs� STK�
sTy]TRNQ� SuvTP]oNQ� Px|uO� {^M]rt]uO�
pRPTSro�]M�LPr]]uz�RNT^T]Mz�r�NT^~OSuz��S�
NTs�trRPO�pRPTSro�RTv^oyO]ro��
�TLT|]uO� ^MRRpyLO]ro�sTy]T� v^rsO]rNQ� r�
w�RPptMx�RO_RsrtORwT{T�STKLO_RNSro� �]M�TR�
]TSM]rO� KLM]ro� r� RTT^pyO]ro�� �uRN^Mo� vT�
LSrywM� TR]TSM]ro� v^rSTLrN� w� rRwMyO]rx�
}T^su� ]OvTR^OLRNSO]]T� w� ]Osp� v^rsuwMx�
qO{T��POsO]NM�KLM]ro��^MRRsMN^rSMOsT{T�wMw�
|MPwM�� �MPOO� v^TrRzTLrN� LSryO]rO� STP]u�
NrvM� 1	A3�SSO^z�vT� KLM]rx�r�v^r�TN^MyO]rr�
TN�SO^z]O{T�wT]~M�STKsTy]u�vTS^OyLO]ro�S�
O{T� SO^z]O_� tMRNr�� �^TsO� NT{T�� STKsTy]u�
rRwMyO]ro��POsO]NM�RNO]u�KLM]ro��]OvTR^OL�
RNSO]]T� v^rsuwMxqO{T� w� TR]TSM]rx�� �NT�
|pLON�SNT^T_�STKsTy]T_�sTLOPQx�LPo�v^Tt�
]TRN]T{T� ^MRtONM�� v^rsO]rsT_� r� w� ]OSuRT�
wrs�KLM]ros��
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