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NL¯Q TXDQ WU½QJ WURQJ OÃL JL�L E�L WR�Q Q�\�

� X WL�Q� WD QK¤Q [©W U�QJ Q®X y c �1 WK° GR W U w� ,�1D � w� ,�1D
Y� O� K�P W�QJ� ?d ) 1�y1 c ?( Q�Q G�\ VÁ \?zi JL�P� 1®X G�\ \?zi E· FK�Q
G�ÆL WK° Q¼ KÂL WÍ Y« QJKL¯P FÊD SK��QJ WU°QK ? ) 1� ?1� �L«X Q�\ P�X WKX¢Q
Y° G�\ JL�P Y� ?( c �1� 9¤\ \?zi NK�QJ E· FK�Q G�ÆL� WÑF NK�QJ F¼ JLÆL K�Q
KÐX K�Q� 1®X y k 1 WK° ?d c �1 Y� WD FËQJ VX\ \?zi NK�QJ F¼ JLÆL K�Q KÐX
K�Q�

9ÆL y ) �1, d WK° G�\ VÁ F¼ JLÆL K�Q� ;©W ?( ; >�1, 1H� 7D FKÑQJ PLQK G�\
VÁ F¼ JLÆL K�Q KÐX K�Q NKL Y� FK± NKL W¾Q W�L z VDR FKR ?z ) �1 KR�F ?z ) d�
7K¤W Y¤\� JL� VÏ ?z F¼ JLÆL K�Q KÐX K�Q O� K Y� ?z b; \�1, di YÆL P½L z� .KL �¼
K ) �1 KR�F K ) d� *L� VÏ K ) �1 WK° W¾Q W�L ]( VDR FKR ?z Q�P WURQJ O�Q F¤Q
�1 YÆL P½L z � ](� 1K�QJ Q®X ?z ) �1 L 6 WK° ?zLd ) �1 L ;6 � 61 k ?z�
VX\ UD G�\ ?z W�QJ N¬ WÎ ]( Y� NK�QJ WK¬ G Q Y« 1� 1®X K ) d N¬ WÎ z � ](
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JL� VÏ ?z k d� .KL �¼ 1 � ?z � ?1
z c ( VX\ UD ?zL1 k ?z� 7L®S WÍF QK� Y¤\�

VX\ UD d c ?z c ?zL1 c N N N c ?zL1> c N N N P�X WKX¢Q YÆL JL� WKL®W K ) d� 9¤\
�L«X JL� VÏ O� 1� WÑF O� G�\ VÁ FK± F¼ JLÆL K�Q NKL W¾Q W�L z VDR FKR ?z ) �1
KR�F ?z ) d�

6DX NKL WKX ��ÇF N®W TX Q�\� WD VÏ GÍQJ K�P QJ�ÇF W�dw?D ) �$1� ? �¬
[�\ GÒQJ W£W F F�F JL� WU· y WKºD P�Q �L«X NL¯Q � X E�L�

7URQJ Y¶ GÍ WU�Q� WD �� VÏ GÍQJ JL� WKL®W W¾Q W�L JLÆL K�Q �¬ WKX J½Q PL«Q ;�
WÎ �¼ PÂW K�P F¼ EL®Q WKL�Q SKÑF W�S WUÄ WK�QK PÂW K�P ��Q �L¯X�

'�\ VÈ G�QJ ?zLd ) ?z � w?zD

 Y� �¾QK OÝ WUXQJ E·QK &HVDUR

��\ O� WU�ÃQJ KÇS ��F EL¯W FÊD G�\ VÁ G�QJ ?zLd ) Ww?zD� 7X\ QKL�Q� YÆL
G�\ VÁ G�QJ Q�\ Y£Q �« KÂL WÍ FÊD ?z WK�ÃQJ NK�QJ ��ÇF ��W UD �Y° TX� ��Q
JL�Q Y� JLÆL K�Q FK± F¼ WK¬ O� ( KR�F  �� Ä ��\� WD V¨ F¼ PÂW \�X F X FDR K�Q
O� W°P E¤F WL¯P F¤Q FÊD ?z� FÍ WK¬ O� W°P K VDR FKR ?z ) 5wz#D� 9ÆL F�F G�\
VÁ F¼ G�QJ Q�\� �·QK OÖ WUXQJ E°QK &HVDUR V¨ Wº UD U£W KÐX KL¯X�

�¾QK OÝ � �7UXQJ E·QK &HVDUR�� 1®X G�\ VÁ \?zi F¼ JLÆL K�Q KÐX K�Q O� D
WK° G�\ VÁ F�F WUXQJ E°QK \?d L ?1 L N N NL ?zDbzi FËQJ F¼ JLÆL K�Q O� y�
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VÁ K�QJ � X WL�Q ��� F�F E�L WR�Q Y« G�\ VÁ QJX\�Q F¸Q TXDQ W�P �®Q W¶QK FK£W
VÁ K½F FÊD G�\ VÁ QK� FKLD K®W� �¾QJ G�� QJX\�Q WÁ� FK¶QK SK��QJ� QJX\�Q WÁ
FÈQJ QKDX ��� &�F E�L WR�Q Y« G�\ VÁ QJX\�Q U£W �D G�QJ� 7URQJ QKL«X WU�ÃQJ
KÇS� G�\ VÁ FK± O� F�L E« QJR�L� F¸Q EQ FK£W E�L WR�Q O� PÂW E�L WR�Q VÁ K½F�
7URQJ F�F SK Q G�ÆL ��\� FKÌQJ WD V¨ ¶W �« F¤S �®Q QKÐQJ E�L WR�Q QK� Y¤\ P�
FKX\¬Q FKÌQJ Y�R SK Q E�L W¤S�

����� 1JX\�Q OÝ 'LULFKOHW Y� G�\ VÈ QJX\�Q

1JX\�Q OÖ 'LULFKOHW O� PÂW QJX\�Q OÖ K®W VÑF �Q JL�Q QK�QJ O�L Y� FÈQJ KÐX
KL¯X WURQJ F�F E�L WR�Q FKÑQJ PLQK� ��F EL¯W O� FKÑQJ PLQK VÒ W¾Q W�L FÊD PÂW
�ÁL W�ÇQJ WKR P�Q PÂW �L«X NL¯Q Q�R �¼� 6Ï GÍQJ QJX\�Q OÖ Q�\� QJ�ÃL WD ��
FKÑQJ PLQK ��ÇF QKL«X N®W TX U£W P�QK� Y¶ GÍ QK� �·QK OÖ )HUPDW�(XOHU Y« W¿QJ
KDL E°QK SK��QJ� �·QK OÖ :HLO Y« SK�Q EÁ �«X ��� Ä ��\ WD Q�X UD KDL N®W TX OL�Q
TXDQ �®Q G�\ VÁ�
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�«X WU�Q NKR�QJ w(, dD�

�¾QK OÝ �� �9² VÙ WX§Q KR�Q FÑD F�F VÈ G���� &KR G�\ VÁ QJX\�Q \?zi [�F
�·QK EÄL F�QJ WKÑF WUX\ K¾L ?zL> ) yd?zL>�d L N N N L y>?z Y� > VÁ K�QJ � X
WL�Q QJX\�Q� .KL �¼� YÆL P½L VÁ QJX\�Q G�QJ ] � G�\ VÁ G� FÊD ?z NKL FKLD FKR
] V¨ WX Q KR�Q�

7L®S WKHR WD [©W PÂW Y�L Y¶ GÍ Y« YL¯F VÏ GÍQJ QJX\�Q OÖ 'LULFKOHW WURQJ F�F
E�L WR�Q G�\ VÁ�
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FK± F¼ WK¬ QK¤Q z JL� WU· WÎ d, n, 333, 1z� d� 9° F¼ zL d VÁ Q�Q WKHR QJX\�Q OÖ
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VDR FKR >y7, yi H k 1z YÆL P½L 7 W) i� &KÑQJ PLQK U�QJ yd k 1zbn�

*L�L� 1®X yd a 1zbn� WD [©W z L d VÁ 1yd, nyd, y1, 3 3 3 , yz� &�F VÁ Q�\ �«X
NK�QJ OÆQ KQ 1z Y� NK�QJ F¼ VÁ Q�R O� EÂL FÊD VÁ Q�R� �L«X Q�\ P�X WKX¢Q
YÆL N®W TÊD E�L WR�Q WU�Q�

9½ GÔ� �&DQDGD� ����� &KR \ ) wyd, y1, 333, yzD O� G�\ F�F VÁ QJX\�Q WKXÂF
�R�Q >�d(((, d(((H� *L� VÏ W¿QJ F�F VÁ K�QJ FÊD \ E�QJ d� &KÑQJ PLQK U�QJ
W¾Q W�L PÂW G�\ FRQ �FKÑD ¶W QK£W � SK Q WÏ� FÊD \ F¼ W¿QJ E�QJ (�

*L�L� 7D F¼ WK¬ JL� VÏ WURQJ \ NK�QJ F¼ SK Q WÏ Q�R E�QJ �� Y° Q®X QJ�ÇF
O�L WK° E�L WR�Q KL¬Q QKL�Q� 7D V�S [®S G�\ \ WK�QK G�\ 4 ) wKd, 333, K1(((� E�QJ
F�FK FK½Q G Q WÎ F�F VÁ K�QJ FÊD G�\ \ WKHR TX\ W�F VDX� Kd k (, K1 c (� 9ÆL
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PÀL 7 � n FK½Q K7 O� VÁ F¼ G£X QJ�ÇF YÆL G£X FÊD W¿QJ X7�d ) Kd L N N N L K7�d
�Y° VDR OX�Q WKÒF KL¯Q ��ÇF"�� %�QJ F�FK [�\ GÒQJ QK� WK®� WD ��ÇF 1((( VÁ
Xd, X1, 333, X1((( Q�P WURQJ �R�Q >����, d(((H� 1®X WURQJ VÁ X7 F¼ PÂW VÁ E�QJ �
WK° E�L WR�Q �ÌQJ� 7URQJ WU�ÃQJ KÇS QJ�ÇF O�L� WKHR QJX\�Q OÖ 'LULFKOHW W¾Q W�L
7 c i VDR FKR X7 ) Xi � .KL �¼ K7Ld L N N NL Ki ) (�

����� +¶ �µP F� VÈ Y� G�\ VÈ QJX\�Q

+¯ �®P F� VÁ F¼ WK¬ GÈQJ �¬ [�\ GÒQJ QKL«X G�\ VÁ F¼ W¶QK FK£W U£W WKÌ
Y·� 1K°Q WU�Q SK��QJ GL¯Q FÊD PÂW F� VÁ NK�F� F¼ WK¬ U£W NK¼ QK¤Q UD TX\ OX¤W�
QK�QJ Q®X FK½Q �ÌQJ F� VÁ WK° E�L WR�Q WUÄ Q�Q Y� FÈQJ ��Q JL�Q�

;LQ QK�F O�L O� YÆL K O� PÂW VÁ QJX\�Q G��QJ OÆQ K�Q KD\ E�QJ � WK° P½L VÁ
QJX\�Q G�QJ ] �«X F¼ WK¬ EL¬X GL­Q PÂW F�FK GX\ QK£W G�ÆL G�QJ

] ) yd333y>wKD ) ydK>�d L N N NL y> YÆL d a yd a K� d, ( a y1, 3 3 3 , y> a K� d3

�¼ O� �·QK QJKµD K¯ �®P F� VÁ G�QJ F� E�Q QK£W� 7X\ QKL�Q� F¼ WK¬ O£\ PÂW G�\
VÁ QJX\�Q E£W NÓ �F¼ WU· WX\¯W �ÁL W�QJ QJKL�P QJ�W� O�P K¯ �®P F� VÁ Y¶ GÍ K¯
�®P F� VÁ w�1D� K¯ �®P F� VÁ )LERQDFFL �n ) ;� 1 L d, d� ) dn L n L d333�

&�F K¯ �®P WK�ÃQJ VÏ GÍQJ QK£W O� K¯ �®P F VÁ � Y� F VÁ �� '�ÆL ��\ WD
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VDR FKR NK�QJ F¼ ED VÁ Q�R O¤S WK�QK PÂW F£S VÁ FÂQJ�

*L�L� 7D FKÑQJ PLQK P¯QK �« W¿QJ TX�W� 7Î nz VÁ WÒ QKL�Q � X WL�Q OX�Q F¼
WK¬ FK½Q UD 1z VÁ VDR FKR NK�QJ F¼ ED VÁ Q�R O¤S WK�QK PÂW F£S VÁ FÂQJ� 7K¤W
Y¤\� [©W WURQJ K¯ �®P F� VÁ � W¤S KÇS W£W F� F�F VÁ F¼ a z FKÐ VÁ� &K½Q F�F VÁ
P� WURQJ EL¬X GL­Q WDP SK�Q FÊD Q¼ FK± FKÑD FKÐ VÁ 1 Y� FKÐ VÁ (� .KL �¼ F¼
1z VÁ QK� Y¤\ Y� NK�QJ F¼ ED VÁ Q�R WURQJ FKÌQJ O¤S WK�QK PÂW F£S VÁ FÂQJ�

9½ GÔ� �6LQJDSRUH ����� &KR G�\ VÁ \Wzi [�F �·QK EÄL Wd ) d, W1z ) Wz Y�
W1zLd ) W1zLd�
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*L�L� Wz ��ÇF [�F �·QK QK� VDX� ;©W EL¬X GL­Q QK· SK�Q FÊD z U¾L W¶QK

JL� WU· FÊD VÁ QK· SK�Q Q�\ WURQJ K¯ WDP SK�Q� 9° d(( ) 1E L 1x L 11 Q�Q
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Q®X 1yz�d c d Y� yz ) 1yz�d � d Q®X 1yz�d � d� +ºL F¼ EDR QKL�X JL� WU·
y( �¬ yx ) y(�

*L�L� 3K�Q W¶FK� .KL W¶QK yz WKHR yz�d WD F¼ WK¬ OÒD FK½Q PÂW WURQJ KDL F�QJ
WKÑF� 7£W QKL�Q� YÆL y( �� FK½Q U¾L WK° W£W F� F�F E�ÆF WL®S WKHR �«X [�F �·QK
PÂW F�FK GX\ QK£W� 7X\ QKL�Q� WD F¼ WK¬ FK½Q y( QK� WK® Q�R �¼ �¬ VDX �¼ F�F
F�QJ WKÑF W¶QK WKHR �ÌQJ N·FK E�Q �� FKR� &¼ 1x ) n1 N·FK E�Q QK� Y¤\� 9¶
GÍ YÆL N·FK E�Q wd, d, 1, d, 1D WD F¼ ?d ) 1?(, ?1 ) 1?d ) ;?(, ?n ) 1?1 � d )
M?( � d, ?; ) 1?n ) dE?( � 1, ?x ) 1?; � d ) n1?( � n�

*L�L SK��QJ WU°QK ?( ) ?x WD ��ÇF ?( ) nbnd� 7£W QKL�Q� �¬ F¼ ��ÇF PÂW
OÃL JL�L KR�Q FK±QK� WD F Q SK�L O¤S OX¤Q FK�W FK¨ �¬ WK£\ U�QJ F�F ?( WKX ��ÇF
O� NK�F QKDX Y� YÆL PÀL ?( WKX ��ÇF� G�\ VÁ V¨ o�Lp �ÌQJ QK� N·FK E�Q �� �·QK�
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