
����� ��	��
� �
�� �����
 �������
 )������
 �
��(��������� � �!"#$%#��&'��( �)���*+#,-�.�/01 �2,%��3 

������ ����	 :��/��/����
����� ����� ����	 :��/��/����

����� ���	� 
��� �
���� ���� ����� ����� ���� ��� ����� 
����� ���	
�

���	
 ���
��

���� �����	����

����� 

��� ���� ��! "#�$%&'()�"� ��*+,- �-�./0" ��" .��� � &��� 2�30 �3(- 4��/�� 56�7 
8�#�9% �����:�(; �-�./0" "�<�9� �%�#� .=�" *+�$% >"�6 <�9� <�"� 5��.	 �"��" 26?��.	 4
@A9	 8��$/�" 8�B ��" .>�36��  ��� ����  �%��"+	 �C6 �3#D 5E% ��F��#4� �"�#�B�6 .

G�# H#4I� �J�; HK3� 2L6"� ��F� �/(M30 4��� ����  ��=(6 <��  ��".2C%�0 >��%N 
=�" H#4I� ���< �O�	�P2Q�� =R�� ��B <�%�R �+6.�"?6" H#4I� 2%�39��� �+6.��� 

����  S�+	 @T�B>�# ��?0 ��� U���T ��� <"��� :�74" U�V"�� ��� ��/�� �%W� 4
��� H�"�N 4�B"��6 >��� ����6 �B.

)��/� <�9� �"� 2R<��  ��+% 2CQ�L% ����F� �/(M30 4��� ����  XW%�R �/3� �3/M#.
SY� ��� ��/�� �/%W� <�9�" �Q�; <��% �B"� .�/�)�<�9� �"� 2R��F� �/(M30 �6��� 

����  <��  42(,R ��C6" <N2L6"� �3C% �"� ��"�.

��
��� �����:��F� U�/(M30 ��� U����  ��� U���T ��� <"��� :�74" U�V"�� ��� 
��/�� U�/%W� ��� H�"�N.

1�����/�" &2C%�0���3B 8�F9�"� �(�B �3#�6 <�%�R 4+Z- 84�� �9#4I� 5��M% <��  48�"+��T.Email:Sgarausi@uk.ac.ir 
20" �!B?� 84�� ��(9�"� &<�%�R �!B?� *+,- 8�F9�"� �-�./.
3H�"� &2/T+%N ���3B��R �B�" 2C%�0���3B.



��������� 	
�� 
������ ������������ ������ ����� �� ���� �!�"#$%#�

����� ����� � �!� 

��� � &����&!� "#�$%('*+,- -�./0"���" 2R��" 2[��#�&2�#>\4" �+�] 
2C%�0��3B�S�+	 �"�^3�;�_�<+`.# U�64  �5.�Q�N4 26��R 2/�� ��"U�%" <+3R" ��
 �VN 8�"?# *+� 262L�"4 ���><�B M6(��> "2�30�#>-(3���� �U��+% 20+	 �0>
�"�7 2/��� ��".��� ��� �2�30 -(3���� �<�M�"�#��" 2R�6�3�%>2�30�#>
3#D�<+`.# � �"�#4�#�4�6 5!B %��(��42626�E% �"?6">56�7 U8�#�9% ������#

+Z- 2C%�0 "��.� �6��%��3R.

��� ����  8���"��6�� 2-+.K% �_�3- �3(- 4a+.,% ����  <�M�" ��" 2R
=��/�6 4@A9%=��	 ���R��R ?��.	 ��" .?��.	 =(6 >�"��" 2RXW�7 26�,- =/B"� 
��I�4>�# >��b/7" 4�-�./0" 26�9%U�� :�Y�c 42�d>�# �-�./0" >�4�C% 2/��>�36 

�%���B .�Q"�0 �,MQ 4<"�F�� ����+% ��� ����  �%=�+�:»��� ����  SY� 2`�N 
�� ���  "��"+% �/(E(; 4>���/-" ��"� �M(�U2!,6 �F�+F[ H��.� ���N S�+	 ��� 
��"«.��� ����  '#+FQ">�# G�b% "�5%�B �%�+B 4'#�	��7 2R "=�" 2(;�� 
gMR �%�+B.2Y(,�Uh"�N :�B�C% 4�%262Q?3% =/B"� �0 �� <�6��� �-�./0" �Y,	 �%��+B 

)>4��% U�3R ��O� :���(.=((C	 8�F��0 �-�./0" 426\���� <N?��.	 =/���  "<"�F��  "
'�%=��	 >�#�%�(� h�A/�" 2��#��N ��� ����  h+Mk% �%��+B.

26�36 �$��C	 �F��8���� 2R *�F3# <N 4 ��" ��/�� 2Q+Y%  " ����  ��� �#4�� >"
2C%�0 >"�6 �B�6��"� �(.#" <���3B ...." ����  ����h�A/�" 8�( <�(% �� *��% >�#

���4�k%>��/T�� >�#��" <�B .>�#��/�� l(c  " ��" :���- ����  ��� =�"�6�36
A/�"2_�- 4 ��" 'R�; <N �6 HA6 *�KM�" �,_" 2R �6� �"�7 HB+� �k	 "� ����   " >"
�% ��" 8�#�9% 56�7 2C%�0 �"��"  " �#4�� <�(% �� 4 �#�)U>�"+0��O� :��(.

2C%�0 :�(6�" �� *+�$%  " U���3B»����  ���«*+�$% 2�+� 4� 4 �B"��6 4� > ��
��" 8�%N 5.- 26 :4�$/% .� ��&\+%� �MA� >�36m6�� 2R &6 <N 2Y&2#� 2����  �6 

�% ����m�bT�B <"+3- 26 X��Q�V 4 �"��" �-�./0" �(C7+% 4 :4�n G�C% U����  ��� 



�&��' ()'�� *� � ��+�,� �-�& �.��/ ... ���1 

6 �-�./0" 2Y�c =((C	 >"�62��" 2/�� ��R .\+%�� ��*4� >�36 m�#"� 2� U����  ��� 
� �&3�+� �-�.&/&0" 5&!B 2!,6 U�-�./0" 2&Y�&c =(&(C	 >"�6�% 2/&M�" �� ��3	 2R �+B

G�b% �B� 4 2/(���% �F3#�� :"�((o	 =/%�% �3C% ��"���6�� .����  ��� �3C% =�" ��
l��C	 >"�6 ��" �#"� � �"�#4��F��#4>�#��/�� �"��"U2R �(.#" <N >"�6 5(,k	 >�#

�% H�"?�"  4� 26  4� U�-�./0" �6��)U<�(B4�[ U>�D�6"��O� :�(.26�36 l��C	 p+� h�A/�" 
��� ����  �B4� >"�6 H��.� ��F��#4� �">�# ��+% \+�7 ��".�#q+� �B�F� 

�%��"+	 26<"+3- >�/M6 2R��� ����  <�M�"�#"�5!B �%�#� ���^� 2/��� �+B.

��F� R�	(g�T�3BU�# :���M;" 4���%N�"�6>5.- ��M� 26��[(?��" 
)�R�.�U��O� :���(.���F M30(/�2-+.K%"> "U�#�4�6 :���M;" 4���%N�"�6>

5.- ���6"�6 M30(�2���  42�"��% ��". "�K�N 2R��F��#%��3�"+	 �(�#�%�>��/��>
r�T  "2,.0 ��� ����  "�'7� �3�?6 26�^� %���� ��F� M30(/�4��0�(�><N

26 5!B /3��4<��% %���"+	U��� ��� �A/�"6��2.# �"��" 4s�LQ�6 <��  "��k	 
	tn(��"�7 �#� .��s7"4 ��F� M30(/�<��%U�"��" "�26+�>��� ��� �p+� %��#� 

2R u-�6 �.	�<�B?  "<�����"� ��F� M30(/�/3���+B.<�3`.# 2R<�����"� ��F� 
M30(/�/3��U26 \���� ��� ��� ��3/M# 2R�6��F� M30(/�<�B �"+A.#�2/B"� 
�B�6."�=Yk	(v�����T�3B 2L6"� ��F� M30(/��6��� ��� �w��"  �"�26�^� 

%���� <��  �6!	(2�6��F� M30(/�r�T �+T ��� ����  "�h�A/�" �%�33R 2R
u-�6 ?��.	 =(6 ���N 4���� 84���#�+B . "�K�N 2R��F� �/(M30 ���"��" l,/A% :4�$/% 
��" X�CL7 %�(�>��/��� <N�3C� h�A/�" ��� ����  '#:4�$/% �#"+T �+6.

"�� �#� $���% 

���  ��� 2Q�Y% ���+# 4�-�./0" ���.;� U<��"+0 ��6N>9A6�7N 4����6 26 �"�=
2/T"��� ��+%+# 2R ��"��#��/T�� a��"�6 2/B�� �� ��� �>/3� �C	((% =�8�BU�%" 

�#��/�� U8 4�%">��b% ��3�% ��� >B5!�(�>+#�-�./0" ����" ."�6 �� 2CQ�L% =(=
<��"+0�P�	����B S�+/% 2Y�c 2Q�� >8�B *�K�" ��"�/� 4�% <�9� )�2R �#�



�$2������ 	
�� 
������ ������������ ������ ����� �� ���� �!�"#$%#�

���  ��� h�A/�" �6 <��"+0�+# �T�� \���� 26 ��3/M# <�9/)�.;���6N>9A6�7N 4�U
��P(.

<�(B44�[)��O� (��2%�3����� �+T �k	 <"+3- ��� ��� �4��+# U�-�./0" �6
�(Rt	 �6G�b% 4h�A/�">�# 2Y(,�>"26<"+3- �� 6>�3 ?��.	 �-�./0" 26����6 2L6"� 

4� �(o/% ��� ����  4��+# �-�./0" 2/T"��� ��" .>45%"+- �nx% �6��� ����  "�
8�F��� �-�./0" U>��b/7" p4D 42Y(,� U>�3# >y+Q+z��" �/3� �/(M30 8�"+��T 4

M;�(��>�# �3�� �%��"�.��=�" H#4I� >y+Q+z��" �/(M30 8�"+��TU2R �+T 8���"��6�� 
2-+.K%>" "� �"�#4��F�>�# �/(M30 �Y,	 �%�+B 26<"+3- �,%�- �n+% ��=((C	 

��� ����  ���C% 8�B ��".

� 2Q�Y% ����F>U�C�����6 26 8�0�nt	 (C7+% �(,oB ���6���  ����<��  5V�B 
2/T"�����" ." ���4 H#4I� =>� �T�3B ��0 (�#�%�>��� >-�./0" 4��� \�o/B" 

nt	 U<�� (C7+% �(-�./0" ��,oB 4����  ��� �6 "� <��  ����6 <��N ��	 4((=8��R
��" .�^� h+[��[>3/�% ��^� �6 ���+6 2�Yk	 �4� 4 +(� v(�.�2%�39��� H">8�+6 
��" .o/%(" 2/M6"4 ��� =UH#4I���  ����-�./0" S6"4� q+�  " �+T 2R ��" �% U(<"?

,� q+� U�V"�� :�74"(�% 4 2Y���nt	 <�6 �(% �����o/% 4 ��(,_" 5Y/M% ��" �� �=
UH#4I� C7+%(,oB ��,oB �Q?3% 2$Qx% 4�  " 2R ��" �CJ4 4(��b/7" �>"�8�B ��K

��" .�/��R�; )����  ��� 2R ��" <N  " ��#+FQ" 4>G�b% U/� �� 4(�.	 2K��#?>
+#�/�.� "� <��  �4�  " X���_ <"+	>C7+% (,oB ���T�3B ���N .�6 2!,6�nt	 �(�� ���

F3#�� 5%"+-�M30 2,.0  " (bk	 U�(� �" 4 :W��F� 4 �#5!B �� "� �#�(�>+#��
���  ��� 4��"� �"�7 2CQ�L% ��+% <��  )�C�� U8�0��O� :���(

�C($B)��O�(U " �!� <"+3- 26 "� �V"�� :�74" <"��� 8+k� �+T H#4I� ��
@T�B"� �/(M30 >�#?��.	 4 2/��� �^� �� ����  ��� >�# ����6 r+bT =�" ��

��" 8��R .����  ��� =((C	 �� '�% ��(M6 5%"+-  " �!� <"+3- 26 �(M30 ��R =�" ��
��" 8�B {�L%.



�&��' ()'�� *� � ��+�,� �-�& �.��/ ... ��$� 

+FQ" 2Q�Y% ��>+# 4 G�b% �0 <"�/T� ���B <"+>U.#" 26(2C%�0 �� G�b% �
�0��C	 �� ��+# l���#>"�6 r+bA6 <��% >�97 2R <��"+0 >�# �� '�% 4 pWT 

2C%�0">% h+Mk% G�b% 8 +; �� X�_+bA% U�8�B 2/T"��� ��+B��" .\"+�,_" �
" 2Q�Y%���B <"+0 <"�/T� 2R ��" =>�#+FQ" 2[ a��"�6 ��% �� (23�#>G�b% 
F3#���U��% G�b% 4 �V"�� :�74" �� <�%  G�b%>N 4 8��R 5.- �% ���#+FQ" <"+	>
	4�$/%�+# a��"�6 ���#>,%�U��3�M30 4(/�6(A9	 ���N =(�"� @|2%�39���">
;"�c�% �� 4(<��O� ��K% <"�/T�  " �$� �Pm��B �� 2Q�� ( +	  "��.!	 4 s(��� 5��.

�/��)�9#+FQ" >�./% �6 "� G�b% ?% ��� 2�o/% �6 ���N }��	�" 2R �#�(�#�>% (23">
)% U=�(CJ4 U8�"+��T �C6 U8�% �� 8�"+��T �%N�� <"?(�Q+	 5k% U\�o/B" �(���6�4 8�B 

2/���36>�#����" 2/��� :�+_ .26" 84W-��#+FQ" =>CJ4 �6 G�b% (��#>+#�/�
+FA����<�)+#��,%�U��3�UM30(/�4	�Y�c�(�(?2L6"� ��"�.�/��)Yk	(v<�9� %��#�

�#+FQ" 2R>��b% �6 U(�/9�% �� "� \��7" =(2/B"� <"�/T� <�Q�C� 5%�B 2R ��"(��#��
?# �/.R 2R �3/M#�238�+6 �6�"4 �% �� (��"+��T 23�,6�7 (2/B"� *�K�" �<�9� 4 ��" 8�3#�

+#�,% ���#�% 4�+# 4 S�+/% �M30 �(/��0� " 4 8�+6 �XW%�R :"�+b	 /3��<  " 
2/��� 2,_���"�)�"�#" �#" �U�4�� 4��O�(

�6 >�4�% �6:�CQ�L% p+� 8�#�9% �%�+B Xd4" �Y(Yk	 2RX�Y(7� q+J+% H#4I� 
�J�; "�2��./�� ���6&��"�7 8�"� �B�6 8�#�9% �9� �%" ��=�" :�Y(Yk	 �&��FU�# 
� �"U�# >y+Q+z��"�#4�#�4�6 263-<"+ =((C	8�33R>�# ��� ����  ��+% 20+	 >�0 �"�7 
2/�����")U<�(B44�[ ��O�U�C��U8�0 ��O�U�C($B ��O� (4*4� =�" 2Rm�(M30 ��
�T�6  "=�" H#4I��#26<"+3- �,%�- =((C	8�33R �^��% �"�7 2/��� ��" )�#"  ��"�#"  4

U�4�� ��O�U�C��U8�0 ��O�U�C($B ��O�(.

��&'�� �	() 
��� ��� �N�6��3>��"  "2L6"� ���/2C%�0 2R�_�3- F3#���U��b/7">4h�A/�"�#4

?��H3�#>���>��,%�C	��(`(8�26v,T <N%��� "���.5b$% ���B 2~ 56+� =��	



�$3������ 	
�� 
������ ������������ ������ ����� �� ���� �!�"#$%#�

2~ ��" �Y/C% 2/B+� "� ����  ��� l��C	 8��6�� =/%»... �� �6�K	 v�"+	 �(# X����Y	
 �%+�$%�% 2.# =�" �6 ��"�� �+04 ��" ����  ��� 8�� �� ?([ 2[ 2�3�" 8��6�� <"+	

��~ '(MY	 �,~ 84�� 4� 26 "� �+0+% l���C	 .��� 2~ �3/M# �$���C	 2-+.K% \4" 84��
�% ��/�� �30  " "� ���� � �" 4 �3�"���F� U�#��0 4 �#>�(�  " "� �"��" �3#D >�#
�% <4�(6 *+�$% =�" 8��"�� �" U*4� ����4� ���"����F� 4 �# ���  " �9A6 ?(� "� �#

�% ���� 2C%�0 �� �/9(6 \4" ����4� ��"�6 ���39�"4� �� g,V" *4� ����4� 4 ���3B 2��~
�%�4� .�% ����  ��� l��C	 8��6�� 5b$% �Ek6  " �C6 56+� �M�+�»... \+YC% XW%�~

6�7 XW%�~ ����  ��� '�����6 2~ ��"��" 8�#�9%  " ��/3/�" 56�7 �� 8�#�9% 5.�Y/C% 4"
8�#�9% 56�7 G�b% >+FQ" 2~ ��"��" ����  ��� @T�B =��/�6 4 =��	 .26U84W-

  " 4 � �� �"�7�6 >4 �-�./0" �(C7+% 4 ��� <�(% }��	�" =��/9(6 ��" ���7 G�b% >+FQ"
 ��"� >�/9(6 �,(,k	 �(.#" �^3% =�")U�,J����O� :��(� l���C	 �%"��F>���  " 

��� �����  ��� 8��6�� �Q�N 8�����  " �n�/% 4 ���"� �/T�39�"4� 204 2R ��"� �+04 
�3/M#.�% <�(6 =(3[ �Q�N 2~ �B"�»>��� 26 �bk3% �(bAB �%  " �� �#��"� .���

�#��/�� 4 G"�c" <��0 U<"�F�� U<�%�+T 8��6�� �% 8�F�  " ��" :���- \+.C% ����  >
�% 8��$/�" <N  " <�%�_�Y% 4 G"�#" 26 <�(�� >"�6 2~ �% ?��./%'(3~.8+(B =�"�6�36 

���� �6 *�7 <N �� �"��" 2~ ��" �#"� �%����  �,_" l(Q��	 *�K�"  " 2�3�" �� ���"�
�% q�3/%"�% �C� 4 �� �4G�# �33~ �3��.� >�(F(� "� �+T �Q�(T >�#)U���/MK6 �.(,�

��O� :P�(���  ����bAB <�.# �Q�N �^�  " (?R�% �>26 ��� ���� 4 20+	 q+� 4
� <��0(�+T <+%"���" .� GWT�6��"4� 8���/T�39�U��2C%�0 8���/T�3B�- 204 �6 (3�

���  ����X��Q�V 2R 5!B 26 G�b% �� �#><+`.# l,/A% :U�% "�N�UHUa��Q ?	(�=
�%+	" 4 2��T(U5U"�V U� �4 �$	�U�bk%F3#�� :d+�4... % <�9� "� �+T�U�#� 	tR(�

%�� �4./MA�(Q ��6 =(���  ��� �?��C	 G�b% *+�$% �+k% �6 "� ���R l.�  "�4 �>
B(�#+>�c <"�6 2R �G�b% v�T 8�33R�% ��B 4 �3R(8+">�c <"�6 2R �d�R v>

�T��"�>% G�b% 8�B �U�+B ���  ����G�b% ��" 2C%�0 �� 8�33R)��,J�U��O� :
�O�.(



�&��' ()'�� *� � ��+�,� �-�& �.��/ ... ��$# 

"�6 �64 �R�%>/MA� (3/�% 2R "� �R��% 2Y�c *+�$% ��6 =����B �6 �#>�� �"��" 
�%�� �" �6�!Q�% 4 2(��" �U9R HQ�[ 26(�.�# 84��>/Q?3% ��64 >"�6U*+�$% 26 

�0�?F���	 2Y�c =�X�%4?Q 2R �B 5�Z-" >�6 <N �� �^3%  " �����  ��� <"�F��6�9% �
� �� "�(F6 H(��� .� :���- 26��F�!��W%  " �#>+Z- 8�.- ��� �"��" ��84�� �

/Q?3%�UY	(���  ��� 26 ����" 84�� <�.# .3[ ��(CJ4 =(/�U�#��/�� B 4 H3%(8+
2_�- �� G�b%�#>���  l,/A% ��6�2�+� 26 �">+Z- 2R �B�6 �/Q?3% 84�� �� ��4�8I

6 =#D 26 "�(� �� ����/% 8�33.

 "6(2C%�0 <�%�Y/% =��3B�U�/��+	 ��.� G�b% *+�$% 26 "��!BN =,64 =�9�2�30 2R 
.�%����  ���  " �6 8 �	 2Y�c &8�%N 2_�- 2»=	��N «��"��" 8��R 8��B" .2Y�c
=	��N>��4�" ��/C3_ hWY�"  " �� 2R ���b/7" :d+k	 4>B�� ��� �+�] 26 <N  " (�
"�6>�.	 �?���  " =/���c �-�./0" :�Y���.� G�b% 26 �9���4N 4� .% =,64�+���:G�b%

d�R>,.K	 �Y/M% (X�.�+39T g0+% >G�b% % <N 8�33R�"  " 4 �+B�=6�6�" 2��9� 4��
��" ." G�b%��#d�R 2�+� =>Q�- �U#"+��	4�n �6 .�3>4�%N��A/�" ��/�� �(4 ��" ?

U<N �!- #�	+R�6 G�b% �� (R ��kQ  " �/9&.(��R �($(U���9�&2">/��4��  " �4
6��$R�/���" .�� 4 ��/M� 2R <+3R"�c��	�" 5�C.0 ��k	 4(�U��C% �� "� @AB 
��M6 *��% �(��>% �"�7 ��.� ?0 �#�����  :���!%" 4 d�R <�"� H�U�4(� 2,��F>"�6 >

�4"�>% ��� 4 ��"�� �+04 @AB ���/-" 8��6�� <��R ���%  ��"+	��� 2R 8�#�9% ��C%
Y/M%(� '�% �"�7 <"�F��(" ���� ��R 26 "� �4� =(��)U=,64 ��O� :��O(.

 �5.�(?26-+�� "*+�$% ��� ��� �8��$/�" 8��R ��" . "�^� 4>�#��/�� -(3�
m2R26,K	�������#�RU�� �/M6 F3#���H_�T �.R �3R m��� ��� �*�� 

��"�.4"%�+���:»��� � U��� 'MK	 �W	 <�M�" ��" >"�6 =/��� � �">�# >��(36 ��
26 >�(�C	 ����� �	�6 �+T ���3#�� �3(-"�4<�����3B <N26<"�F�� ...��� 

U����  �(3(- �9A6 26:�(3#D ��gQ�7 \�!B" 2/T�3B �B8�-�./0" w��" �-+� <�(6 
����� �	�6 4���/!� ����Q�7 "��2R>�F�� =�" ��/!��"���� �33R«)4��%>3R�U
��O� :��P(.26��Y/-"  �5.��� SY�  "�c�vSM6 �B��"�������U2RG�# <N\���� 



�$������� 	
�� 
������ ������������ ������ ����� �� ���� �!�"#$%#�

<��R �#��.�>�Q?3% 4�%��" %���"+	 ��9� ��� �<��% "�5.k	 �3R ."�=2�+� G�b% 
<��R #"��"�6>:��n" �+T 4�$; �"�/7" ���>��" ),J���U��O�:�P(. ""�=4��%2R
8+,0"> "G�b% *4"�% Y,	�%��+B  "��+�26a�M;" »��$3%«<�B �.R %��3R 

4 "+�>���F26F/M�.#�#4���6(=�(<"4� <N�%%��%�K�"w"�Q  "��8���  �5.�%
2� ��3	 *+%�% �(�M2R"�"�>��R��R -�./0"���E% »�.	�?9A6�«2684W- 
»F/M�.#�«��".

6+���+ �68��$/�"  "%&2-+.K>" ":d+Y% >�^�U2R��2��^� �+T 6&<"��#��3/�" 
�%�3R �C� ��=((�	 *+�$% ��� ����  ��"� .��� ����   "8����� +���+6 8+(B>"

��" 2R2��#��N ��2��#��N�� ��0 ?��.	 �9A6 8��$/�" �%�+B.=(6 �� +���+6 :���^� ��
�� U2��%�� q"+�"8I�4 8�F��0 �F3#�� 2��%��"� >" .8 4�%" �� :�Y(Yk	 ��� U����  2��%��

2/��� �"�7 20+	 ��+% +���+6 '(#�$% �F��  " H(6 �F3#����" .�� +���+6 2R �k(J+	
H3% ��+%U�% 2z"�" �(C7+% 26�36 �"��" 2R ��" =(3[ �3R �_�T 5.-  �c U>��/T�� >�#
8�-�7 2R "� H(� �� ��" �3%�%���(� .�% 5.- �_�T 8+(B 26 U�#��/T�� a��"�6 ��� �3R

(- �� 4 �6 26 \�; =�% �#��/T�� �(Q+	� "���.�% *�K�" 2R �Q�.-" 2/�Q" ��" =!.% �+B
�3R <��3� "� �+T <�+6 >��% ��" ���7 =���.� �%" U+���+6 �^� �� �3B��� 2��#��N .*�^� >�#

Q+	  �6 4 :��7 4 H�"� �6 =���.� �-�./0" '^� �( v(n4 S6����"�.>�3�%�6 "� 2k��7 U+���+6 
�% �^� �� G�b% 8 +; �� �"��" :�k(0�	��(� )�,J��(.����  ��� +���+6 8�����  " 

��"�"�\�oB" 2R ��" ���#�(C7+% <���33Rl,/A% >�#U�b7 *�- �� ?��.	 �b7 26 "� �+T 
�% ?��.	 <"�F��  " <N�39A6 )>4��%�3RU��O� :���(.



�&��' ()'�� *� � ��+�,� �-�& �.��/ ... ��$$ 

��)* �
�)* +,� � �-�!./ 0	1) 

�3- �6���C	 26 ��$����  ���  " <"�^3�;�_ 2R �"�" �8�"� 2U��" ��$B(�b3- < 4 4 �
G�b%U- 2�30 2R (3���M�" ��/�� �Y,	 �%��+BU% @A9% {+J4 26��+B." \�;�=

3#D �_�3- 2R ��"� �+04 \"+��� �" �3��% ��F� 4 �#[ �#2L6"� 2">���  ��� �6 �
|���"� 

R �%�)����(���  ����+FQ" "� ��� �"  " 8�%N�6 �#�4�6 4 �#>��/9% ��
84���% 2C%�0 ���#��/�� :�+_ 26 2R ��"�>% �#�] ��/9% ��+B )4��%>3R�U��O� :
���(. �� 5.(���  ��� ?�- <"+3- 26 "� (3(9A6 ��3#D 26 (T�3B \�!B" gQ�7 �� :� 2/

-�./0" 8�B�%���"�)4��%>3R�U��O� :��P(.<�3`.# � =,64 2R(���  ��� ?�"�
/%t�!� :"��-  " �n>% ��� ���C% 4���"� )<�.#(.��C	 26�36 �� �" 2L6"� p+� l4 �#

���  ��� �6 �#�4�6�U 2L6"����364� 4 �36��"w��� 2/�Q" �2Yz"D �b3- 2R �B"� �4� �^�  " �
,� 4(2Y��� >��� HA6 ��$	 �C6 <"+3- 26 �#>���  �6�A/�" �M6 "� (% q+3/% ���� �� .
"  "�=��F� �T�3B 4��#�4�6 4 �#��5!B 26 2R �(�>���  ��� �% �.R r�T ��3R

��" '�%.

���  ��� q+3	�6 �� (M% <��  =t2Q">.#" ?z�; (��" �.<"+3- 26 <��  s7"4 ����
M30 84����� �6 �;"4 ���  ��U�+T �.	�� <��   " ?��F>"�84�� 26 2R �#>/Q?3% �

���Fv,C/%�3/M#U�.� 26 �% H�"  " 4 ���"����c =�F/M�.# '# v�"� �3��.# <�� �6 �+T 
% <�9���.� 26 "� �+T ��$	 '# 4 �3#��% H����"�� .���  ��� h�A/�" s7"4 ���U��/!��
<  �# "����  2_�- ���26�.��H%���"�� " 4�"�6 <��% <"�4� �� �%" =>6(<�
"�������#"��g��3% ��" .% �^� 26 2/�Q"����  ��� ����U2�30 2R ">��" ��/��  " U

%�	 �k	 ��"+	tn(�B�6 �"��" ��F� �.M30 ��F� s7"4 ��(/��+� 4 <��  (�><��% ��
/3��% <N ����  ��� 26 ��"+	��/3% +M.# ��+B .:�+�QN3[ ��F� ��+% ��(% =�
+���:»...��F�C	 �#((% =�[ 2[ 2R �33R(?>�6 "� (3([ 2[ 4 '(?>+396 "� �U'2[ 26
[(�#?��3R �!� (�#��R 2[ 4 '��#� *�K�" ('.|�� 26 ��F�(% �3C% ���9A6 «)4?�"��>U



�$4������ 	
�� 
������ ������������ ������ ����� �� ���� �!�"#$%#�

��O�:���(=%+B )���P( �" "� ��F��6���#>$3% 4 ��E% ���  " �8�Y,	 �#�%��3R 
)<�.#(.T�6���F�  " ��.� �#��3/M# =w�3C�U[ ��.� ��F� <+.Z% (� ?��F>U2,.0  "

� �"���# ."���F� =n�	 �k	 �#(+Z- ��84�� �� �"��" �-�./0" :�Y�c 4 �#�5!B 
%��(	 �k	 :�96 4 ��tn(� �" ��#�3/M#w#�% "�Q (/�#(��K�$c�- 4����"� .��F�

M30(/��!�"+�"  " ��F� q�#>��.� >�+� 2R ��" (�>�#>#�% 26 ��M� �"��" (U�
��"+	��U�# :4�$	�#U�#��BU�# 4��I��#4��!,.- <��  4<"��% ��"�."�=��F��#��"����3

2C%�0����>% 5!B ��(" 26 4 ����% �,- =�#�% �3�"+	(/�/3� �UV(/3����6 �(6�3(=
�3B�6 2/B"� ./3� ��F��6(�/9:4�$	 �6 �#>!$	 4 ��% 4 <  (Q�C� 2_�- �(��#>

"�	 <�9tR(% ��� �4w" �� "�Q�M30 ��F� =(��� �6 ����"� *�Y	 �.

�&6 �J�; H#4I&���6 2�	tn(� �&M30 ��F(/�� 4&6 <N q+&���  ��� ��<��  
%�� "��� ." G�#�Yk	 =(���  ��� 2L6"� <��R =B4� v�<��% �/3� ����F� q+� �6 

M30(/���" <��  .

23�4% 0�� 

" ���Yk	 =( " v� �4�(�.�9�3!	 4 8�B 8��$/�" (�4N��� �>� ��+% :�-Wc" (U �
 2%�39�����" .2%�39���� �#(�+Z; :�+_ 26 ?>�+!M% \ �3% 26 2C0"�% �6 4�"> " 2R 

���B h�A/�" ��B l,/A% vc�3% U.!	(��� 5�8���"." �� 8��$/�" ��+% 2%�39��� �=
H#4I�U"�"� >2�HA6 ��" .\4" HA6 ���P2�+�"�6 2R ��"� �+04 >��F� HK3� 

M30(/�;"�c �8�B w��" 	d"+� *4� HA6 ���"�6 >�T ��� HK3� �U�<"��� ���
4 �V"�� :�74" "�N ����;"�c �%W� 4 H�8�B "��." HK3� �L��o/% =(�#�

2,_��">��" U��� �� 4��"��+%� :d"+� �(�8�B {�c "��."�6>_+	 (,k	 4 l(&5
8�"� " U�# 8��%N8�B 8��$/�" ��"4"�� �_�� 4 ��"4"�� \4"�0 5E% �$(_+	 >�# ��".

8��%N  " =(3`.#�" >�#&# g��J <+`.# �c��3/&U<+��(� �F/M�. ?(Q��N 4 �	 <+% N
�����"4 2��L!� �� 8��$/�" H#4I� 8�B ��".>"�6 HK3� o/%(�#�U2R���L� 2,_��">



�&��' ()'�� *� � ��+�,� �-�& �.��/ ... ��$5 

�3/M#  "c(Q l(8��$/�" :�!����� .<+% N�#>�4 26 �^� ��+% (*�� 2, �"?�"�OSPSS 
���� *�K�".

�� ��C	 ��,R l�%����  ��� 2R �$� <"+	�2�30 5%�B �#>���  l,/A% �
8�% 4����� ����" 84�� �."�2�30 =W- 5%�B �#��Y- Uv���0 4 ��/�� U��(�>�#>
��/��>��" ."�6 >\�E% :���  ����0�	 U�V"�� :�74" <"��� 4 h�A/�" 26 (�� ��� :�k

% (�+% 26 ��M� 2Yz"D q"+�" U"�V 4 a��Q 23(Y�U�3# U2CQ�L% U2%���6�#>+,	 �?��+�4
��b% :�%�T 4 �#d�R h�A/�"�% }+6�% ��+B .��� �L� ��>���  ��� U�6 5%�B (<�

��� 2Yz"D U�+T>+# 4�% ���+B .#4�� �L� ���"�0�	 26 *+�$% =(4 ��/9% :�k
2Yz"D�#U�#+FQ" �� X�z"�/6" 2R >!Q�% 4 G�b% (% �!C3% �#d�R ����"� 8��B" U�+B .

���  ���  " uk6 ���F�+F[ U��0�; <�(B 4 �ه+)�:��  �<�M�" ��� 2[ U�#>4
#4�� 2[�.L% �% �"�7 �^� ��(��." �6 84W-�U="�8y"4 =T�6 '#�; \�!B"  " (:�

���>-�./0" 4�-+� '# 4�Q�C� (% "� ������� .3`.#(��b/7" 5%"+- =>-�./0" U�4
F3#���"�U���  �L� *+�$% �6 2R �.� {�L% �%�6�� U��+B��(��w^�(�:F�+F[ �8��$/�" 

\�� \+c U��R <�%  \+c U�%N��  "�#>B +%N �B U(+هB+� a��Q (�o	 U<��+k� U2هN"��H
�#��/�� 4 ��+!� 5k%>F3#�� �� 4�3�4... )U4�(6 ���� :���(.

��� �� 4��+/�N ���(��" �Y/C% ?�� 2R����#>���  ��#�"��R ��26 2R �3/M# 
�0���- <�>���  �8�% 4� ��	�58�B��"w�0�<��#��2R��a��Q B+�(U<� "�V U<��+T 
B(8+�#>4 H3R k%("�6 8"+AQ� S>�7W% � <��R :�% 8+,0 <"�F��33R )�(U?�� ��O� (

���  ����8��/M� ��C6" U"> " 2R ��"� % 2,.0 <N��T 26 <"+	��V"�� :�74" 4 �%W� U�
��R 8��B".

�% ���T ����B�6 �/3� �� <��% :�+_ 26 ��"+	 . " �(o/% =�" HK3� >"�6�O2�+� 
��" 8�B 8��$/�" .@T�B8�FB4��  " ���T <+`.# ���# " ���T U> 4�%" >�#y���� 4 �# 

U��B >d�6 vc�3% ���T d�R 4 ���% a��"�6 ���6 U<N ���T 4 ���$	 >"�6 UI(/��� gMR 
*�F3# �� �/.(7 2��_ 20+	 4  �(� s�� >"�6 SY� ���TU�" �6 5E% �/3� ���6  " ���T



�$������� 	
�� 
������ ������������ ������ ����� �� ���� �!�"#$%#�

���T ... 2/��� �^� �� �(o/% =�" HK3� >"�6�B.2�+� 2(,R23�?� )3� l(c gQ�7 �� �# >"
:�!(Q )?��# �	 29(.#  " (��" 8�B 2�"�" +FA��� 26.��" :���- 8�B gMR :"�.� 23%"�

  "���	�OP .:"�.� =(F��(%O�,�� ��" .U:"�.� =(F��(% 26 20+	 �6 26 �	d�6 8�.� gMR
�� >�3C% 26 �	 =(��� 8�.� gMR 4 <��% ���T ��� 2Q?3%��" �/3� ���T �.

<��% 4 �/3� �C6 4� >"�"� ?(� �%W� 26 ���(�� �(o/%��" .�%W� 26 ���(��
@T�B >"�"�U�/���3	 26 <�"� �(.#" 2,.0  " ���# U�%W� �(CJ4 <��R \�/3R

4 �B?� 26�./M% 2C0"�% �"+% 2.#  " 8��$/�" U�B?��"��� U<�6 >"�6 >�o% �(Q�C� =/B"�
4 2�" 4� �!�?(�4 �./M% ... ��" .<�9� d�6 ��"+% 26 'R 20+	�"��" 2R ��" =�" 8�3#� 

�/3� :�+_ 26 <�9/%W� 26 ���(����".��23�?� )3� l(c gQ�7 �� 2�+� :�!(Q >" 
)?��# �	 29(.#  "(8�.� �T" 4 <��% �(CJ4 2��9� ���N �� d�6 8�.� �T" 2R ����� �;"�c

�+6 �/3� �Q�; �F��9� 'R.%"� =(6 :"�.� 23��m�O� 8�B 2���k% 8�.� =(F��(% 4 �+6 
 " ��" :���-��P,��.

'# >��� �B"��6 4 �#�] H�"�N 26 20+	 �(o/% U�6����C6" 2R �B 8�(K3� 2�+� 
�% <�9� "� �(o/% =�" <��% 4 �/3��3#� .<��% :�+_ 26 >��� �B"��6 4 �#�] 26 20+	

@T�B >"�"�"� �(.#" 2,.0 " ���#4 �����  �;"�0 26 <� >"�6 <�6 �#�] �((o	 26 27W-
 �./M% 8��$/�" U:�+_ 4 �� >+% {W_" 4 H�"�N U2�" 4� *�.k/�" U:4�$/% >�#�] =/B"�

4 > �M��6 U�z"�V '�y� 26 <�"� �(.#" U��"��+z� 4 =,R�" 4 �L-  " ...��" .26 'R 20+	
<�9� 8�B ��� ��"+% 26 �"��" 2R ��" =�" 8�3#� <��% :�+_ 26 <�9���� �B"��6 4 �#�]

�.� 20+	�33R.2�+�23�?� )3� l(c gQ�7 �� �#:�!(Q >" )?��# �	 29(.#  "(�;"�c
�+6 �/3� �Q�; �F��9� 'R 8�.� �T" 4 <��% �(CJ4 2��9� ���N �� d�6 8�.� �T" 2R �����.

 " ��" :���- �(o/% =�" >"�6 :"�.� 23%"�:�O�	�PU(F��(%� :"�.� =�:���- <��+FA�
  " ��"�O,��.

>"�"� ?(� �V"�� :�74" <"��� ��� �(o/%�O2�+� ��" .�3��% '# �(o/% =�" ��C6"
56�7 <��% 4 �/3� 26 5�7 >�#�(o/% ��" '(MY	.<��"��� :�74" �V"�� >"�"� @T�B ���#



�&��' ()'�� *� � ��+�,� �-�& �.��/ ... ��$1 

<+`.# *�K�" �(Q�C�>�# �F3#�� 4>�3# 42CQ�L% �� �74 U�V"�� �6U�3/� �c�(T 4...��" .
=(6 :"�.� 23%"��P�	��� ��"  " �+6 :���- :"�.� =(F��(% 4O�,O� .�(o/% =�" >"�6

?(� gMR 8�.� 'R 2��9� ��� <"��� :�74" �V"�� �/3� 48�.� d�6 2��9� ��� <��% ��".

 " �/3� 4 <��% �/(M30 ��F� HK3� >"�6 �P��N 2��.�4�� 2R �B 8��$/�" 2�+� �
 " ��" :���- :29(,R 26 �4�6 *�- �� �4�64 �,(bk	U���6  U�,oB >�# �� �/(M30 ��+% 

<��  .U<  >"�6 >��% \WY/�" ��Y/-" <+`.# ���# @T�B >"�"� �/(M30 ��F� 26 �4�6
 �-�./0" �+Z; 26 �4�6 U2��T �+%" 26 <��  <�9� �4�k% 26 ��Y/-" U<"��%4 <��  �6"�6 ����"+	

0" :��7 44 <��  �-�./...��".�(o/% =�" >"�6 :"�.� 23%"� �P�	�OP48�.� =(F��(%
���,���+6 .��" <��% >�(�+� �6 �/(M30 ��F� 2��9� �	d�6 8�.�w<�3`.# 8��B" 2R

�B .p+� ��"+% *�.	 �� )U�V"�� :�74" <"��� U�%W� U���T ��F� 4 H�"�N 4 �B"��6
�/(M30 (�; �F��9� d�6 8�.��+6 �/3� �Q�; �F��9� �/.R 8�.� 4 <��% �Q .

U���T ��� ��?0 @T�B ���[ �� ��� :"�.� s.0  " ����  ��� �,R @T�B 
U�/%W� ��/�� ��� 8�%N ��� 26 �V"�� :�74" <"��� ��� 4 �B"��6 4 H�"�N ���

��" . " ��" :���- ����  ��� �,R @T�B 8�.� :"�((o	 23%"���� �	 �P� 8�.� 2R
<��% �/(M30 ��F� �F��9� <N �� �/9(6��" �	 .������ HK3� >"�6 H#4I� =�" ��

8�"� " �# �B 8��$/�" ����4�R >�$QN g��J .S�+	 2%�39��� "�/6" �+^3% =��6�� " �$� 
�B �� >��%N 2C%�0 2R " ��" :���- �#�(o/%  " �� �# >"�6 8�%N ��� 26 g��J:

)��5 �)�!�3 67�	8�7'
 ��3

9��/);(=>�? @A�A�% @��	�@
�)* +,� 2B.� C�3 

	�D-� �E F 67	8 �7'
 5���G 
M30 ��F�(/�OP/��P

�T����/��O
�%W� O�/���

��� �B"��6 4 �#�] 26 20+	>O�/���
�V"�� :�74" OP/��O



�42������ 	
�� 
������ ������������ ������ ����� �� ���� �!�"#$%#�

"�6>;"�c 2%�39��� U�"?6" ���/-" HK3� �/T" �� 8�B (bbA/% ����7 < " 4 ���� �" 
�^�#��"�6 <��N >���3B ��@T�B ���/-" ��� 8��$/�" �#��.�6�	�	 =(�+_ ���/-" g>

%t	 U�"?6"(��� =��.

��%N 2C%�0>Yk	 (<��  5%�B v�Om�P<�%�R ��B 2Q�� ��".��.B�� a��"�6 >
%+.-�8�% <�6N =!M% 4 a+$� ��OPC.0 �"�C	 U(<�%�R ��B �����P� �$� ��" 2R 

���P��"  " �$� �C.0 =(!9	 <��  "� �(% 5�4 �3#� 3� �� s7"4 <��  �"�C	(=�O�	�P
U\�������� �$���".2�+.� �"�C	 <"�R+R \+%��  " 8��$/�" �6�OPC	 �$� ((��� =�2R �

"�6>.c" (6 <�3(�/9���.!	 2%�39��� (�B 5." ���Yk	 =( " v2�+.� �4��(�>���b	 �
2,;�%�3[">/�"��" 8�B 8��$ .�6�6  " "�/6" 2R :�+_ =(�"���B 2������[ vc�3% =>

 " U��� 4 �B h�A/�" 2,k% �3[ U<�%�R ��B �"�C	 U:Wk% <N>?��6 �+,6 � " 4 8�
�+,6 <N <4��2[+R U�#�#��2��T ��� 4�#���B h�A/�" ..��T 2`��3[ 2��T �# ����6

"�B�3� S�+FA��� 26 �J�; �^� ��+% ��6U�+ .!	 �F9��� S�+	 2%�39���(5�����.

7�-H�23�4% ��3 

�/� 26 20+	�6�8�"� 5(,k	 4 2�?K	  " 5_�; )�#O/O� " �_�� <��  84�� �� ����6 ��+% 
3�� �����3/B"� �"�7 \�� .P/���_�� <��  U��K% ����6 ��+% �O4 5#t/% �_�� 
P/�8��R :+� �M.# �_�� �8�+6 2/��� pWc �"��.��,�bk	 <��  �_�� (#�F9�"� :W�

2/B"���".OO+FA��� �_�� �Y6 4 ��B �Q+/% <�(8�+6 �/�4� �Q+/% 2��".��3	��,P�_�� 
8�+6 5V�B �^� ��+% <�� ��".�O,�% S�+/% 2Y�c 26 v,C/% "� �+T �"��" �_�� �2/M�"���" 

4��,���+% <��  �_�� "�"� 2CQ�L%>8�+6 5Y/M% �%N�� ��".6(�  " H(.�+FA���  " �<�
"�"�>8�"+��T ����+6 8�$� .



�&��' ()'�� *� � ��+�,� �-�& �.��/ ... ��4� 

9��/)I(=>�? J��KG ��L� ��3	�D-� �� M'�	� ����F ��3 

�3	�D-� �)���	H �L�5 
�/3� ��� P/��
<��% ��� P/��

�/(M30 ��F� 

5R ��� ��� 
/3����� �/��

<��% ���/��
�T �����

5R ��� ��� 
/3����� ��

<��% ����
<"��� ���

74"�V"�� :� 
5R ��� ��� 
/3����� �/��

<��% ��� O/��
��/�� ��� 

�%W� 
5R ��� ��� 
/3����� P/��

<��% �� P/�
"�N ����4 H

��� �B"��6>
5R ��� ��� 
/3���O� P/��

<��% ��P/P
���  ����

5R ��� ��� 

�% <�9� �� 8��.B \4�0 2R �#�U�/3� �/(M30 ��F� 2R ����  �_�� ���
U�V"�� :�74" <"��� 5!B 26 ���"� �/3� �/B"��6 4 �/%W� ��/�� ��� 4 ���T ���

 <��% ����  ��� 4 �/(M30 ��F� �6 ����   " H(6 >��!BN��".��,P�_�� 
4 �/3� �/(M30 ��F� <��+FA�����,P2/B"� <��% �/(M30 ��F� �_�� ��".5R  "

FA��� <��+��,P���+6 2/��� H(� �� "� �/3� ���T ��� *���[ 2�  " H(6 �3C� �_�� 
4��,�<��% ���T ��� �_�� .�% 8�#�9% p+� \4�0 �� <��+FA��� 5R  " 2R �+B

 "� �/3� ��� 2(Y6 4 ���+6 8��R h�A/�" "� <��% �V"�� :�74" <"��� ��� �_�� 8� SY�
�% 2%"�"���"�.B"��6 4 H�"�N ��� >"�6 >��� ���,P�/3� 2CQ�L% ��+% <��   " �_�� 



�43������ 	
�� 
������ ������������ ������ ����� �� ���� �!�"#$%#�

>"�6 4�,P��" 8�+6 <��% �_�� .>"�6 �%W� ��/�� ��� 2R �Q�; ����,O " �_�� 
��" 8�+6 <��% <��  .����  ��� �,R �+c 26��,P�_�� <�3`.# 2CQ�L% ��+% <�� 

 ��3	 4 �/3�P,P��" 8�+6 <��% �_�� .
9��/)N(�'�	�% 67�	8=>�? �� �-�!./ 0	1) �� M'�	� �
�)* +,� ��3 

�7	> +,� "�O�� ���P
 +,�
QR�	H 

�-�S� ��-H� +,�� 27��F +,�
�5	H Q?��
� 

�
�)* +,� 

rnprnprnprnprnp ��F�
M30(/��PP/�������/����/�������/����/�������/����/�������/���P/�������/�

.#<��/� 2R 2�+��)���3% �� \4�0 8��.B 4� <�9� %��#�U��F� M30(/��6��� 

�T��)���/�=p(U�V"�� :�74" <"��� ���)���/�=p(U��/�� ��� /%W��
)���/�=p("�N ��� 4���� �B"��6 4 H>)���/�p(3C% 2L6"� ���"� ��E% 4 �"�.2L6"�

�3C% �L� �� '# ����  ��� 4 �/(M30 ��F� >�"�)���/�(	t�(��B.��0 26 20+	�6
�% H�"?�" �/(M30 ��F� 8�.� 2[�# 2R �$� ���6 2L6"� 4 �,R @T�B ����� 8�.� �6��

@T�B?0 >�#z�% H�"?�" '# ����  ��� ��6�� .��F� 2R ���MR �F�� :���- 26
<��% ����  ��� ���"� <��% �/(M30�% h�A/�" '# "� >�	�33R.

9��/)T(-)�.��* ��3	�D-� �>	� 6!� 	� �
�)* +,� "��EG �H	#�7 U)�7��� V� �)F �'�*F W7���

"S�XKG Q� ��H Q��8� Y#���F�5�5�')�>G Q��8�Z[3�\��-/� ��,] 

[�
"

���
	�

^'
�B

�
�5

�*F
�/

�5
���

�F
F�.

��
Y#

�
��

�5
[�

"
���

	�
^'

�B
�

�5
�*F

�/
�5

���
�F

F�.
��

Y#
�

��
�5"

���
	�

^'
�B

�
[�

�5
�*F

�/
�5

���
�F

F�.
��

Y#
�

��
�5

[�
"

���
	�

^'
�B

�
�5

�*F
�/

�5
���

�F
F�.

��
Y#

�
��

�5
[�

"
���

	�
^'

�B
�

�5
�*F

�/
�5

���
�F

F�.
��

Y#
�

��
�5

��
�� 

�
����/

��
��

����
�O�/���
�

/�
�O/

��
��

P���
O�O/���
�

/�
PP/

��
�O

O��O
��O/���
�

/�
��/

��
��

����
��O/�O�/�

��/
��

��
����
��O/��P
�

/�



�&��' ()'�� *� � ��+�,� �-�& �.��/ ... ��4# 

�2/���#>8��.B \4�0 �� �+0+% �% <�9� �% 2R �#�(F��(���  ��� 8�.� =��6 <��  
84�� gM;�#>bk	 l,/A% (,�UQ�C�(��b/7" �>UCJ4(	 �t-�./0" 2Y�c 4 5#�:4�$	 

3C%��"�>��"�� ." SY��84�� gM; �6 @T�B =�#>3C% :4�$	 8�"+��T �%N�� l,/A% ��"� 
��"� )���/�=p(.�3C� ��� ��� �<��  a��"�6 %(<"? �%N�� 8�"+��T ���N :4�$	 �3C% >�"�
��"�.�Y%�% 2M(F��(6 =(84�� =<+% N  " 8��$/�" �6 �#Tukey % <�9��6 2R �#�(�/9�=

6 :4�$	(�%N�� =��  �P����<�%+	 %N�� �6 &��P����mP�����<�%+	 ��".<+[
3C%��"�>�[+R <+% N  " �	 �P/�=α��"w/� �� (6 :4�$	 2K(" =�3C% 84�� 4� =��"�

��"Q4�6 :4�$	 (84�� =�#>��3C% �F��"���".

9��/)_(`�* [�-!� ��F�5 ��3	�D-� 6!� 	� ��)* �
�)* +,� �	�) $�1)��� "��EG [K�
$� � � 'G 

$�1)��� ����� a�	K)��G ����F �.�� Y#����5
��"� P�/�O� �O/�� 5Y/M% �%N��
��"�� ��/�OO ��/�P

��/�m�PP/�

��B ��/�OO �/�� �Q+	 5k% 
�/�4� ��/�O� ��/�O

��/���O/�

�� ��\�� �/�O� ��/�� =� 
>d�6��\�� ��/�O� ��/��

�O/���/�

8��.B \4�0 ���[% <�9� �% 2R �#�(F��(���  ��� 8�.� =��� 2CQ�L% ��+% <��  
6(���  =�2/B"�� 4 2/B"� 5Y/M% �%N�� 2R 3C% :4�$	 ��"��"�>��"�� )�PP/�=p(.26
-&� :����.�% 5%�- <��  5Y/M% �%N�� �F�C	 �� ((� =&���  ���"�h+Mk% <�9
.���+B..# 2/�Q"(% <�9� \4�0 =����  ��� 2R �#��6 �� <��  (�Q+/% =�4 ��B =

3C% :4�$	 '# �/�4���"�>��"�� )��O/�=p.(���  ����6 �� (3� 8�.- 84�� 4� =�"�=
#4I�&H�3C����  � 2R �� ��2/B"� =� \�� �"&��MR 4 ��d�6 2R >�&�=� \�� 

2/B"�3C% :4�$	 ��"��"�>�B"�� .



�4������� 	
�� 
������ ������������ ������ ����� �� ���� �!�"#$%#�

�B�-) � bK��	�
 

���  ��� 2R �K�N  "�h�A/�" 26 }+6�% �#>��/�� >�"��" ��"- 2�30 (3�+7>">��"� .
�#��/����B <+`.# (UHB+� 8+ U�% "�N�UHU�V"�� :�74" <"��� ��(���4 �%W� 26 

�o	�U2B" h�A/�"(�>��b% ��T 4�U�?	(��� 4 4 2��T =�<N 5.... F.#�%��k	 �3�"+	
	tn(2-+.K% �">� �"  " �#U��F� 4 �#�4�6�B�6 �# ." 2[��"�=#D 2-+.K% ="��� " 2��

�#�4�6>� �b- �# S,M% �29%��(��U.� �%" �h�A/�" HY� <"+	��0 4 �#�(�>�#>
���>��� "� ����� 8�.26,R �+c�%�" <"+	�3#D 2-+.K% =�"�"� "� >��0 �(�><��% ��
/3��Y,	 ���R .������ �"�#>/3��U�T" ��0�(�>�#>/3��4�4�6 26 :4�Z7�#>
3/�%�U�3� �6 X�CL7M% �� "� ��� (�>% �"�7 ����  �#�^% 2R �#��B 4("� �+T 5.- 8+

" �6 '#�� �� �"+/�" �3�% =.

M30 ��F�(/��(2-+.K% ?">�+� 4 �#�4�6  " (�>4 26 ��M� �#��I�U�# ��"+	��4 �#
:4�$	�#>� ��F� �# �3��% 2R ��" ��% 4 <  �% �F�2-+.K% �� ��"+	">/3� �!$	  " �

�F6 5!B <��% �(��.

"�Yk	 =(26 v��F� 2�+F[ �#� <�9� �	 �+6 <N \���� �#>M30 (/���0 4 <��  �(�>
/3��/%F�+F[ �6 <N <������  ��� �"�% �n" <�9���"��.

U�/3� �/(M30 ��F� 2CQ�L% ��+% <��  =(6 �� 2R �"� <�9� v(Yk	 )��/� ���T ���
U�/3� 4 �/3� �V"�� :�74" <"��� ��� �3`.# >��� �B"��6 4 H�"�N ��� �6 <

��� 4 �/(M30 ��F���" gQ�V <��% >��/�� >�#.�� �/3� �/%W� ��/�� ��� �%"
�% �Y,	 �3E/�" �� =(6 =�"�+Bw2�30 ���� �� 2R ����  2R �"� <�9� )��/� "��  ��+% >�#

8��R �$; "� �/3� �Q�; 2CQ�L%U��" 8��R h�A/�" "� <��% �%W� ��/�� �����".=�"
Xd�./;" 2Q�M%<�9� <N >�Y	�" 4 �$; 26 �"��" >�0 20+	 4 �%W� �(.#" 8�3#���".��
��?� 2R �Q�;&26 �

3

2��F� <�3`.# <��  8��R �$; "� �/(M30 �/3� >�#�"&�U�%<"+	 

�% h�A/�" ?(� "� <N �6 g��3/% ��/�� 2R ��R 8�#�9%�33R .�% �^� 26 �� <��  =�" ���
T ���U���% 4 ���6 \���� 26 �/.R ��� �6 ���T �� �6�7� 4 �.(Y�"�� 4 �(B ���T ?R"�%



�&��' ()'�� *� � ��+�,� �-�& �.��/ ... ��4$ 

�3/M# > 4�%" �"��"U2��_ \���� 26 �/9(6 2!,6 �.(7 �6  �(� s�� 4 ��+0 �Q+.C% >�#
�3/M# .���"+��T 4 >��� >�# �(� s�� >"�6 >�"?6" �/9(6 ���N >"�6 ���T s7"4 ����" 

)��0�/3� >�(� (4 2�2,(�� :"��(/T" H��.� >"�6 >"&4 h�A/�" �� >�� 	&����  " ?��.
'#8���#.U<��!� G"��" �/3� �/(M30 ��F� �� 2��_ �($(R �6 >�#d�R h�A/�" 4 ��+0

<" �"U4 �3R �.R 8�"+��T ��b/7" 26 2R �#� 8+,0 �3%4�6N "� 2��T ��%U<��  l��]4  "  +3# 
�Y,	 %&��+Bw"�Q g(K- �M(� 2R =�" <��  #& +3 �6 a��" ��&��/3� ��T&��R�; 
�%�33R.

�� 8 +; ��� H�"�N 4�B"��6 >��� 8�#�9% �B 2R P/��%20+	 <��+FA���
���"�� *"��" 4 8��[ > �����  26 >��� wU�;"�0 \�.-" =�"�6�36 U��+� > �����  H�" �N

��"�� ���0 <�9�" >��- ����  8+(B �� :�+_ 4 �� >+%.�% ���� �7�3	 �� �K3�" ��N.
�,-	 'V�tU�M.# >"�6 <  > �� ���  �6 �/3� 8����� �(R �% 8�#�9% <��  =�" 2R �+B

� �� "�F/3�&6 >���  5��.	 �/(M30 ��F&���"�� �+T > �����  2.��B&"� �7�3	 =�" �
=�"�"� h"+0 <"+/6 2�+� :	 8 4�%"t�B"��6 4 > �����  �6 �;  " H(6 �(RU>���  " >��.�

8+,0 4 H��.��% �Y,	 �%+.- ��^�" �� >��X�_+bT �/3� �/(M30 ��F� 2R �+B  " 
�.� �(-4�9% "� �%" =�" ��#�% 2�30�9A6.23�?# �F�� >+�  " }+6�% >d�6 ��(M6 >�#

�% <��% �9�"�N ��/�� ��� 26�+B �Y,	 <��   " >��(M6 8"� �� �6 ���?6 s��% ��"+	 .26
; �#�% >�C6 :�Y(Yk	 \���� h�A/�" *�- �,_" �,- 2R �3#� <�9� �3�"+	 <��% >�#

|�M([ �/3� <��  >+�  " >��� �B"��6 4 �9�"�N 

� �V"�� :�74" <"���(6 ?(/3� 2�30 �/9���"� .Q�C� (��#��T 5E% (c��U 4�,�>U
��.�%�U=/�� ��� "+��U�#�% :��k/M% *�K�"�/3� ��kQ 26 2R �"�6 > Y,	 h+,L% <���

%&�#  +3# �+B&6 '(% �� "� 2CQ�L% ��+% <��  �V"�� :�74" �/9&��3Rw% �� �%" &56�Y
Q�C�(��#��^�(�:U2CQ�L% "  " 8��$/�"�y+Q+3!	 4 ���/3>�#>�0�U�� 26 =/��(U�.3 �	t4 �	
��R��^� 4 ��B �+�  " �/.R <N �>��" 2/��� �"�7 \��Y/�" ��+% <��  ." ���=6(��3	 =

�� ���&/%W� ��/�B <��% &��X"�+�  " >\��Y/�" <��  8�B��" .% �^� 26�" �����%" =



�44������ 	
�� 
������ ������������ ������ ����� �� ���� �!�"#$%#�

6(	 �k	 �/9tn(#��N �L� =/�� d�6 ��6 4 �%W� 26 ��M� <��  (��.>8"� 4�#>
�(F9(�>	 �k	 2� �B�6 <�%�� 4tn(" ��y+Q+z�>M30 ��F� 4(/�.

.�% 2/!� 2/�Q"�" �� 2R �H#4I� =��� �6 ��+% ���3/-" ��� �"�7 (U�� ��+% ��B ���6 
<��  a�/�� �� 4 �+0+% :���!%" 4 2CQ�L%��"U�%">% 2R �h�A/�" :�96 ��"+	�#>

	 �k	 "� �"��"tn(�#� �"�7 �.9A6�"  " �C7"4 =( " ��" :���- �:�4�k%�?R"�% �"�C	 �
�T� 4�%" �>Y�"�� 4(U�. ���% 4 �#���6 <�+6 'R �#U��B �L� �� �4�k%�	���!%" ��
^�(=Q�� ��#>U�	��	 �(U�.3 ��R�5k% 4 ��B �#>'Q�� s.K	 )X�_+bT "�6>'��T �#(4... 

9A6 s7"4������  ���  " �	 �k	 2/�"+T�� <��  tn(��b/7" ��/T�� �>-�./0" 4�2C%�0 
% 2CQ�L%�+B�.��� 2/�Q"�3[ �� 2R �B"� �4� �^�  " �(3#�� ���6 =F�-�./0" 4�X�./; 

��F��#>/3� ���F� 2,.0  " �#>M30 (/�/3� �7�6 <�3`.# �%�Q+	  �6 4 �3��%(�
%���+B.

�/��Yk	 )(M30 ��F� 2R �"� <�9� v(/�/3� ����  ��� �6 �4 2CQ�L% ��+% <��  
,R(@T�B 2�#>3C% }��	�" <N ���"� �"�."��/� =�+% )��^� �� 2�bT �� =,64 4 5. r+

3#D HA6 }��	�"�;(-�./0" :����/�� HA6 �6 >���  ��� ���"."�<�9� H#4I� =
,%"+- 2R �"��CJ4 <+`.# (	 �tU5# U=� U<  5Y/M% �%N�� bk	(4 :W �6 �Q+	 5k%
���  ����2L6"� <��  ">��"�� .o/% ��3	(X�/�M� �'�% UCJ4 (2R �+6 8�"+��T �%N�� �

.#"(	 �tn(�6 '# <N(� �/9d ��2�#>��(��%N�� =>�"� <�9� "� �+T .

�("  " H�-�./0" 2Y�c =�Uo/% (M6 5Y/M% �(��>Yk	  " (	�Y�� �� 2R �+6 ��T�3B 
B(8+�#>�� �6 <N }��	�" 4 G�b% �o/% �(���+6 �#� .2Y�c���/T�� �;"4 �>C%(�^� �� =

% 2/����W- U\�.-" 2R �B��Y- 4 v�% 5!B <N <4�� �� ��� ���(��.-�./0" 2Y�c �#�
/3� 2C%�0 ���.� <N 26 2/M6"4 �"��" 2R U�B"� "� �+T r�T :�%"?Q" U�<N  " �	"�� �3/M�"+	

�33R ��/�� :�%"?Q" .3[(MY	 =('�36>">2C%�0 @/A% U">4 �4�k% s6�3% <N �� 2R �+6 
�C	����+6 8�B l.���% ��/M� �6 �%"(��4 �+��6 26 2R U2/�Q+	 5(K3% ��#d�R 8+��" U�B �

 "�� 2C%�0 26�" 4 �B ��#+��" =� 8�- 2R �B u-�6 U���>2/B"� h�A/�" :��7 *��%  " 



�&��' ()'�� *� � ��+�,� �-�& �.��/ ... ��45 

�3B�6 .�" �" u-�6 U�#d�R �+�4�7(�+6 8�B 2/B�� 26 ��M� ���N �. .	�%�T 4 �#d�R�2R
_�T �97 SY� U2/B�� ���%�" a�/�� �� <+3R" U�33R 8��$/�" ���N  " �3/M�"+	 �"��" �ER

�+6 2/��� �"�7 2C%�0 ... . 26 �4�k% U�"��"��� �>h�A/�" �#>�  " (C	 H((���+�� 8�B =w
% 2!,6�B �# �3/M�"+	(8+">���   " �% 2R "� �"�6 U�3/�"+T>6 �+T 2���4N �+04 .�#

���>%�-+3	 �M�"+	����  �� "� :�%�T 4 �#d�R G�b%  " ��B�6 2/B"� �+T ." ���=
� 2R �+6 <�% �-�./0" 2Y�c �F�.����3	 26 �M�"+	����b% ��/�� �26 2/M6"4 \�.-" 4

0+	 "� <N(�3R 2)�D�6">UB4�[ (U<���O� :�(.�/� �%" �" )�Yk	 =(vU3/�% 2R ��^� �6 �2
 ��"���n" r+bT �� =,64 4 5.>3#D �+%" �h�A/�" �6 �#>���  ��+6 �"��" U2R �"� <�9� 

,-  +3#��o	 'V((	"��" 2C%�0 �� 2R �U��" 8�"� �� <"� HA6Yc�3% 4 �#�2R ���"� �+04 
��� ��� ��Z-"�<�9 /%t�n "�#��/T��>/T�3B�43#D�"�<�9 ��"U�#�3[ 2/M�"+	 ��"

�4�k% �36  "���#>	�Y�c ����  ��� h�A/�" �� ��#� �+T ����36�.Yk	 �� "�Q(	N :�Y�
���  ��� r+bT ���QX�%4?�6�.#" 26 �(/T�3B ��/T�� ��3#D 4�C	 �� ((��� =

��� ��B"� \4��% r�T 20+	 .



�4������� 	
�� 
������ ������������ ������ ����� �� ���� �!�"#$%#�

c��.� 

�&l�+� U>�D�6"w=M; U<�(B4�[ )��O�(U����  ��� �	 �-�./0" 2Y�c  " U�� =�+� >�#��!�4� 
2C%�0 5(,k	�-�./0" ��+# �/T�3BU�-�./0" *+,- 2%�� 8��.B U��:��m�.

�&U4�(6 =QN )���� (�-�./0" *+,- �3#�� U���T4��� �7�6 2.0�	U<"��	 U<��(R :"��9/�" U��[
\4".

�&:"��MQ""�#  U>�"+0)��O�(»<��  ����  �&�� �,M� <�(% ����6 )��B >��+% 2C&Q�L%
�?�(«<���� U�-�./0" *+,- 8�!9�"� U�B�" ���3B��R 2%�� U<"��	 8�F9�"�.

�&<�(B4�[ =M; U>?���	)��O�U�-�./0" ��+# 4 ����  ��� 2L6"�U8�!9�"� U>�/R� 2%�3�����
�-�./0" *+,-U<"��	 8�F9�"� .

P&�.;��7N U*��Q" U>��6N(�0 U�9A6 g)��O�(<��"+0 �#�./0" ��+# 4 ����  ��� U2%�3,b�
9#4I� �.,-��-�./0" 8��� 8��.B U'K3� \�� U��:�P� m��P.

�&�C��U8�0 '��%)��O�(	t5V�B <��  ����  ��� �6 �,oB �(C7+% �(nU2%�3,b�:�CQ�L% 
�F3#�� 4:�c��	�"U�)��:(��m���.

�&U��"�#"  �#"  (��U�4�� 4 �(C� '��% )��O�(>��B <"+0 <"�/T� ��+# 4 G�b% >+FQ" U
2CQ�L% "�(B <"�/T� 8��6�� >"U2%�3,b�:�CQ�L% �F3#�� 4:�c��	�"U�)��:(��m���.

O&�=(M; U���/MK6 �.(, )��O� (2���% �� �#4�� 8�4�9% 4 ���.3#"� :>�Q�N �#4�� 8�4�9% U
� +%N �B� U�4�9% 8��.B U'K3� 8�4� U2���%��:P�mP�.

�&2(.� U�C($B)��O� (����  ��� =((�	 >+� 26 �V"�� :�74" �/(M30 :�CQ�L% 8�!9#4I� U
��I	"�/�" :�Y(Yk	.

�� &�.k% U�,J��)��O�(����  ��� 4 G�b%Up��_ ��_ �9� .

�� &U�,J�� �.k% )��O�(>��+b	  "��� ����  �F3#�� C%�02��+K9�"� U2%�3,b� :�Y(Yk	 
�F3#��U\�� U\4" 8��.B �:��Om��P.



�&��' ()'�� *� � ��+�,� �-�& �.��/ ... ��41 

�� &U>4?�"�� U=$/�" \".)��O�(���39�"4� �-�./0" U2.0�	 �"���% �A6 4�(� 4�+b3% <"��37 U
<"��	 U2M�+% :�%�T �F3#�� ���.

�� &U�.��R l�+� )��O�(�-�./0" ���39�"4� U<"��	U<"�����" �9�.

��&��+/�N U?��(� )��O�(@A9	 4 ��K	U���0 �b- �� �bAB ��+# 4 2C%�0U�_�� 2.0�	 
<�(Y�+%U�� �9� .

�P &U�3R >4��% �(C��.k% )��O�(�-�./0" *+,- �� <N 8�/M� 4 ����  ��� *+�$% U2%�3,b�
	�F3#�� :�Y(YkUU\4" \�� 8��.B�U���m���.

�� &U=,64 =(/��+	)��O�(2��^� 2Y�c 2��%U.0�	2�3#�� U��B�" <"��	 U�9� ��.


