
 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � �	 
 � �� �
 
 � �� � �� � �� � � �� �� � � � � � � �� � ��� � � ��� � � � �
� � � � � � �� �  � � � ��  �� � �! � " � � � �� � �# � � �� �� � � � � � �� � �$�%� � � � � � �&' $&( ��) � * �+� � , ��) � * �+� � , ��
- � � � � � � � �� � � � � � �� .�� 
 � �� �� � �/ � �0� � � �� � �� .�) � * �+� � , ��1( 2�� �.�
 �� 0� � � � ��) � * �+� � , ��) +�&� � &( �$�* * * �� � �� � � � � �� �� � 	 �
 

1 

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

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

�

� �
� �� � � �� �  � ! �"  #$%&'( �) * +�, - . ( %) /%* +�0 � - 1/2* +�

The choi r  per f or mance of  Byzant i ne Musi c  
�
� � ) 3%�4%�56%&/�4227$1/( 1) /23�� (  89� 1$�:�  ; ) '1) ; +�1) 3%�< 5' ( ��  ( =>?@�� 77A�
2( B�1) 3�1� &) /23�5 ( ##( ) &' ( � :C9/( ' ) & ( �1) B+�� $5D+�) * +�� &/) � -  5/2* +@�) � ! �E- � /2� ! �F�
2( B�) � ! �� ( %� %/2� ! �
 /2( ' � - ?@�G='1) ( ) ( /�� 7$HI  ( �#(  ) -  /J %�5/A�) 3%��  8K$�) * +�� � � �
� �  � ! � L ( 7#I 9$1$+@� #(  ) -  /J %@� � � M� &N%( /@� � 76� %@� O#&1( � �  � 1� &781/#&+@� 2( HP+�
) ( K/%� #� ! %) ( /� 4� /#&7J +� 2( B� 1� � 7/8. � %) ( /� 9/&K� 9/2A� 1D� �  Q1=( ) $@� 4K( / &) /2>@�
9/9( 2) �  /23� 9/( )  /R3� ) * +� � S( 55&7'( +� � � -  82� - � 5/A� ) � M+� � �  � M+� L ( 7) J %� 1) 3�
R- . ( %) /%3� � (  89� 1$� 	� T (  A� ) ( ! ) ( @� U� � � ( /) $) /2� +� 4 &- %$) 3+� ) * +� V1) �  ' ( +� ) � ! �
� �  /2� ! � #67� - +� HA� #� �  � ! 1&� :W� /� � 9/2( /� 7Q5$) ( ?� %A� C1� -  /1) &X� Y) /� Z� ) ( 2) /23� ) * +�
� � � �� �  � ! �L ( 7) /2* +�"  #$%&' ( +�1- %/1) [ �:9' � ; +�G� & R� 73?�345467889: ; : �87<=>6?; : 3@�
2( HP+� H6#( ) ( � Y� ; +� Z� �  ( 2) /23� \  58%; 1$@� Z� 4� B� #6 � - +� 9� #>@� Z� ]  #Q9/( �
9/9( 12( 7' ( �2( B�Z�1- 1) $#( ) /23�9/&̂ H- %1$�"%� +�� �  � ! �L ( 7) J %@�F�� 2Q#$�U�)  Q� � +�2( B�
Z� ) &� %/23� ) * +� � �  /2* +� L ( 7) /2* +� "  #$%&'( +@� � (  ( #6%� - %� :1) B+� 7&� ) � #6 &/6+� ) � - +?�
#� - 1/2� 7� 5/2A�� �  � 19/Q /1) ( 	��
�

� ) 3%� � (  � ^1( � � %( 2� '%; 1$@� HA� � � � � &/ ( HJ � :R( 1/. Q#&%� +� 1) B+� G� 8 � � - 1&+�
V1) �  /2D+� #(  ) -  '&+@� � 77A� 2( B� � K/� 7� 5I %) ( +� ) A� � �  '1#( ) ( � ) * +� _ +� ) I  ( � 1� &) /2* +�
#� - 1/2� 7� 5/2* +� `  &- %( +?� %A� 9/&-  ^%; � ( S) � %� ) � %� :� = �  J %) ( � 1) 3%� � � � � � �  � ! �
L ( 7) /23�"  #$%&'( ?�1- 77� 5/1#Qa�Z�4%�7Q5b �9/&̂  - %1$�HA�4� /� &/ $H&X@�2-  ' ; +@�R81&/�
) * +�1^5�  � %$+�L ( 7) /2* +�4#� &/ ' ( +@�) Q1� �) * +��  � 1; � /2* +�:1) � �� 7( '1/� �) * +�4%�56%&/�
H&;  $) /2* +� 2( B� �  ( 2) /2* +� L ( 7) /2* +� 4%( 1� Q7$1>+� #� - ?@� Y1� � 2( B� ) * +� 1- 77� 5/2* +�
:1) � �� 7( '1/� �) * +�7&/) � -  5' ( +�"%� +�� �  � ! �L ( 7) J %?	���
 

� �
EA�� S1/I 9$�� (  ( 2) $ /1) /2A�) * +�, - . ( %) /%* +�� $#&/� 5 ( = ' ( +�

The essent i al s of  Byzant i ne Not at i on  
�
� � � ) &� %/23� ) * +� � �  /2* +� L ( 7#I 9$1$+� �  6� &/� %A� � %/� %&- H&X� � %( 5; 5/28@� � =c�
"%� +� #D%� 1D� 1� 61$� #D� ) 3%� "  #$%&- ) /23� �  � 1655/1$� ) J %� 1$#( 9' ; %� ) * +� L ( 7) /2* +�
) 6� %$+� 2( B� ) J %� 4K� ( S) J %� 1� $#( ) /. Q#&%; %� #� - 1/2J %� 5 ( ##J %� :) J %� � & '=$#; %�
H61&; %?@�� =c�" ) 6 � - �9D�1D�1� 61$�#D�) 3�:1- %&� J +�� %( 2- 27� ^#&%$�1) A�L ( 7) /2A�#67$?�
4%( 77( 53� ) J %� d� ; %� ) * +� R- . ( %) /%* +� \ 2) ( $� ' ( +� 2( B� ) J %�  - H#/2J %� 1� $#8) ; %� ) * +�

                                                           
� 	� � S( 55&7'( +� � 	� � � -  82� - @� @A� B; 6; C� =D: � EFG=D: � 4F=H� =I : � J7KF: =?: I � LF6MN; <O@� 
  8#( � ef f g�
h� %629� ) $a�#D�) 3%�&S5&%* �� (  ( � I  $1$�) * +�1- 55 ( =6; +i 	��



 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � �	 
 � �� �
 
 � �� � �� � �� � � �� �� � � � � � � �� � ��� � � ��� � � � �
� � � � � � �� �  � � � ��  �� � �! � " � � � �� � �# � � �� �� � � � � � �� � �$�%� � � � � � �&' $&( ��) � * �+� � , ��) � * �+� � , ��
- � � � � � � � �� � � � � � �� .�� 
 � �� �� � �/ � �0� � � �� � �� .�) � * �+� � , ��1( 2�� �.�
 �� 0� � � � ��) � * �+� � , ��) +�&� � &( �$�* * * �� � �� � � � � �� �� � 	 �
 

2 

"77$%/2* +� - H#� � � /' ( +@�) 67� +�9D�1D�1� 61$�#D�) 3�9/( = ( /%Q#&%$�9� #3�U� � /� - 9>� � ) &�
#&7� � � />#( ) � +� :# �  = � 7� 5' ( ?� 2( B� ) � � 4%- � 8 � � %� 1� 69/� � ) * +� 1^%H&1$+� ) � - �
:#&7� � � /' ( ?	� T  Q2&/) ( /� 5/A� 9&9� #6%( � � � M� :1- %&2) /#� ^#&%( � 2( B�
� 77$7� 1- #� 7$ � ^#&%( ?� 9/( #�  = I %� - %@� 4%� ) 67&/@� ) � � � C9/( ' ) & � � j � Q�  ; #( @� ) � �
42� &#� Q#&%� � 1- %( '1H$#( @� ) 3%� Y7$� ( C1H$) /23� U� � /( 19>� � ) &� L ( 7) /2* +� "  #$%&'( +@�
) Q1� � ) * +� � � � � � �  � ! � :� � M� 4K&) 8. &) ( /� 4%� �  � 2&/#6%b ?� Y1� � 2( B� ) * +� 2( 7� = ; %8 /2$+�
:� � M� � � � ) &7&X@� O77; 1) &@� ) � %� �  ; ) � 5&%* � � -  >%( � ) * +� � %) '1) � /� $+� � �  /2* +?	� � N%( /�
�  � = ( %D+�Y) /�� %( =6 � #( /�49J �1D�)  ' ( �. &̂ 5$�9&9� #6%; %k��
� 	 "  #$%&- ) /23� �  � 1655/1$� ) J %� � � � � � � 	 
 � 2( B� ) J %� #� - 1/2J %� 5 ( ##J %� :) J %�

� & '=$#; %�� � � 
 	 
 ?�) * +�L ( 7) /2* +�) 6� %$+��
e	 4%( 77( 53� ) Q1� � ) J %� � � 	 
 � ) * +� R- . ( %) /%* +� \ 2) ( $� ' ( +� Y1� � 2( B� ) J %� � � � � � � � 
 �

� � � � � � 	 
 �) * +�"77$%/2* +� - H#� � � /' ( +�
l 	 9/( = ( /%Q#&%$�9� #3�:� � � � � � � � � � ?�2( B�4%- � 8 � � %�m1� 69/� �1^%H&1$+m�:� 
 � � � � � � � ?�

U� � /� - 9>� � ) &�#&7� � � />#( ) � +	�
 

� ) 3%�� (  � ^1( �� %( 2� '%; 1$�HA�4K&) 81; �#Q%� %�) � ��  J ) � �� � � �) A�)  ' ( �� (  ( � 8%; �
9&9� #6%( @� �  � 1� ( HI %) ( +� %A� U '1; � � � /8� &N%( /� ) A� � S1/I 9$� � (  ( 2) $ /1) /2A� ) * +�
R- . ( %) /%* +� 1$#&/� 5 ( = ' ( +@� ( S) A� � � M� \ =&'7� - %� %A� 5%;  ' . � - %� ) A� #67$� "%� +� � �  � ! �
5/A�%A�"  #$%&̂ 1� - %�:\  HQ) & ( @�n1; +@�%A�� � � 2; 9/2� � � />1� - %?�U� � /( 9>� � ) &�L ( 7) /23�
� (  ) /) � ^  ( 	�
 

� �
� �) &� %/23�) * +�� &/ � %� #' ( +�

The t echni que of  chei r onomi a [ gest i cul at i on]   
�
� � ) B+� G� 8 � � - 1&+� � $5D+� ) * +� R- . ( %) /%* +� #� - 1/2� 7� 5' ( +� 4%) � � ' . � %) ( /@�
� %( #= 'R� 7( @� 4K( / &) /2A� �  >1/#&+� #(  ) -  '&+@� 1� &) /2D+� #D� ) 3%� �  8K$� ) * +�
3B5?6; : ; 8PFQ3	� � � � &/ � %� #' ( � �  6� &/�%A�2( ) ( %� $H&X�o +�#' ( � ) &� %/23� � � M�p� 6 ( � � � � �
) 3%� � ( 1/= ( %* � ` %%� /( � ) * +� 2'%$1$+� ) J %� � &/ J %� :�  � +� 1- %) � %/1#� � #/[ +� U#89( +�
L ( 77Q%) ; %?p��  � 19/�  ' . &/�2( B�9$7I %&/�) � %�� �  /2� �)  Q� � �L ( 7#I 9$1$+	�q � � ) &7&X�) 3%�
\ =H( 7#� = ( %* �1� $#( ) � � � '$1$� ) � ! �4%9&9&/5#6%� - � )  Q� � - � :U#( 9/2* +?� "  #$%&- ) /2* +�
�  � 1655/1$+� &n) &� :1D� 1) &%3� ` %%� /( ?� ) J %� 1$#( 9' ; %@� &n) &� :1D� &S &X( � ` %%� /( ?� ) J %�
#� - 1/2J %� 5 ( ##J %� F� H61&; %i@� 9$7( 93� ) * +� Y7$+� ( C1H$) /2* +� ) � ! � � � � � � �  � ! �
"  #$%&- Q#&%� - � #67� - +	� 3RP� S<=?� B5?6; : ; 8PFT� p9/& ; ) [ ) ( /@� 5/A� %A� � � ( %) >1&/� &SH^+@�
r %( +� O9$7� +� R- . ( %) /%� +� H&;  $) /2� 5 8= � +ekp� B5?6; : ; 8PF� S<=C� : U8; Q� LF6FN5N; 89: ; Q�
=D: � VWPX: � LF=96X: �� =; Y� =5� VWP; 7� Z; <8[ � =; Y� L; ?O=; Y� 4FC� =; Y� VWP; 7� \XM: : ; 7� =; Y�
] F8F<4O: ; Y��^ : P4F�WH6�S_96B5=F?�` �aX: I �=; Y�89GG; : =; Q�EMGG5?: �=?��LF6F7=P4F�4FC�` �
B5?6; : ; 8PF�� b Q� c: F� LF6FN5?4: de� ` � B5?6; : ; 8PF� =f � 89G; Q3� h� 
 � �� � � �  �� � �� � � � g� * �� 
 � � � � � �
� � * � � � � � � � �h� � � 
 � � i � g� � � � � 
 � � � �� � � �� j � �  � � � � � � � � � ��%� 
 � � � .�k �  � � � � � � �  � � 	 � � 
 �  �� l 
 � � � � 
 � �
0� �� � � � .� � 
 � � � � � � * 
 � � �� � 	 � �� 	 � � � � � 
 � � � � m� �� � �� �  � � �� � � g� � � 
 � � � 
 � �� � � �  �� � n� �� � � � o� �� � � � � � � � �� �
                                                           
e	��h�� �@�ss	�t ept ugevpgl g	�



 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � �	 
 � �� �
 
 � �� � �� � �� � � �� �� � � � � � � �� � ��� � � ��� � � � �
� � � � � � �� �  � � � ��  �� � �! � " � � � �� � �# � � �� �� � � � � � �� � �$�%� � � � � � �&' $&( ��) � * �+� � , ��) � * �+� � , ��
- � � � � � � � �� � � � � � �� .�� 
 � �� �� � �/ � �0� � � �� � �� .�) � * �+� � , ��1( 2�� �.�
 �� 0� � � � ��) � * �+� � , ��) +�&� � &( �$�* * * �� � �� � � � � �� �� � 	 �
 

3 

� �� � g� � � � 
 � �  � g� � � i �� � ^#= ; %( �9D�#D�) � %�H&;  $) /2� � ) * +�L ( 7) /2* +�) 6� %$+� � ( R /37�) � %�
V& � #Q%( � � l @�Z�� &/ � %� #' ( �3p<=?�8q: �; r �8U: ; : �B6><?8; Q�N?H�s=HQ�t 9<5?Qu��Fv�4FC�GUW; : �
pB; 7<?: �S: �=w�EFG=?4w�x: �FA�G9_5?Q�S: �=w�W6F88F=?4w��syQu�N?F46P: 5?�4FC�t 5X65z�5{=5�
4FGDQ�pB; 7<?: �5{=5�8I �n���o�� | GG}�~=?�4FC�b Q�J; Ot • �=?: ?�4FC�<7: 56W• �B6€ 85t F�S: �=; zQ�
• <8F<?: �� ‚ <L56�WH6� ; A�N?FG5WU85: ; ?� | : FLFd5<t F?�N; 4; Y<?�4FC�L; 6?8€ =56; ?�WP: ; : =F?�
=I : �B5z6F�4?: ; Y: =5Q�p: ?; ?�Nq�4FC�ƒF7=; „ Q�~G; 7Q�� ; …=X�4FC� ; A�EMG=F?�465z==; : � • <; 7<?�
=I : � B5z6F� 4?: ; Y: =5Q†� ‡GGXQ� t }� ~=?� 4FC� 5ˆ� 8I � ‰: � ` � B5?6; : ; 8PF�� LF8aX: PF� SW9: 5=; � Š: �
| GG}�; r �<78aX: PF��‹ L5C�WH6�ŒLF: =5Q�; r 4�‡GGFQ�4FC�‡GGFQ�G9W; 85: �aX: HQ�| GGH�=HQ�
Fr =HQ�LM: =5Q��<7: 9JF?: 5: �‡: �=f : �8q: �L6; GF8JM: 5?: �=f : �Nq� • L5<t F?��4FC�=f : �8q: �p<X�
=f : � Nq� p_X� G9W5?: �� 5ˆ� 8I � ‰: � =?� =f � ŽNOW; Y: � LM: =FQ� <78aX: 5z: �� R; Y=; � N}� S<=C: � ` �
B5?6; : ; 8PF†�L6f Q�WH6�=I : �N; 85<=P4; 7�B5z6F�ŒLF: =5Q�| L; JG9L; : =5Q�<78aX: ; Y85: ��4FC�
N?H� =FY=F� B6><?8UQ� S<=?�� 8[ GG; : � Nq� B6O<?8X=M=O� 4FC� =?8?X=M=O� S<=C: � ` 8z: � ` �
B5?6; : ; 8PF�8U: ; : �85=H�<58: U=O=; Q3�h�� �� 
 � �� � � �� .�� 
 � � � �� 	 �� � � 
 �� 	 �� � � �h� �� 
 � � � � � �� 	 � � � � �� 
 � �
� 
 � �� � � �  �� �n• o� �.� � 
 � � � � * � � � � � � � � 
 � �� � � �  �� � � 
 � � � � * � � g� �h� � � � �� � �h� �� � � � � 
 � �  � � � �� � � � � � 0� � �
* 
 � � � * � � � gg� � 
 � � � � � � � � � 
 � � � �..� � � � � � �� � � � 0� g� � h� �� n� � � � .� �  o� �
 � � � �  � �� �
 � � �� �.� � 
 � � � � * � � � � � � ��
� �  � � 
 �� 	 �	 � �� �� 	 �.� � �� 0� � � h� � � �� � �� 
 � � � ��� �
 � �  � � � ��� 
 � � ��� �* � � g� �
 � � � � � �� � �� 
 � � �� � � �* � � g� �	 � �
� 
 � � � � � � � � � � � � 
 � � � * � � g� �h� �g� �� �� � � � � * � � g� � � �� 	 � 
 �	 
 � � � � � � � � � � � 
 � � � * � � g� � � �� 	 �g� * � � �� 
 
 �� � �� �
* 
 � � � � 
 � � � 
 � �� � � �  �� � � � �� � � � .� � �� � � � � * � � � gg�� g� � , �� 	 � � � � � 
 � � 
 � � � � � .� � 
 � � � �  � � � �� � � � � �� 	 � �� �

 � �  � � � i 	��
�

w  /1#6%&+� � � � � ( S) D+� ) B+� #(  ) -  '&+� � (  � - 1/8. � %) ( /� 2( B� 1� � 7/8. � %) ( /� 1) 3%�
� (  � ^1( � � %( 2� '%; 1$@� #D� 12� � � � � =x� "%� +� #D%� %A� 9/&-  - %H� ! %� � V� 5&%/2Q) & &+�
5%I 1&/+�#( +�� 8%; �1) � �H6#( @�� =x�" ) 6 � - �9D�%A�2( ) ( %� $H&X�&C9/2Q) & ( �) � ��  ( 5#( ) /2� �
%Q$#( �) * +�` %%� /( +�) * +�� &/ � %� #' ( +	��
 

� �
� � � � � � � � � � � � � � � ! �" � � � 
 
 � � ! �

#$%&' () �* %$'+, �- &%$$+$�
 

w ��  ^1( %H� +�1) � �y &;  $) /2Q�) � - �h11	�� zt p� zz@�{ { �u� vpuel i@�#/7I %) ( +�5/A�U /1#6%&+�
� � � �) B+�G� 8 � � - 1&+�) &� %/26+�#&7� � � /' ( +@�� %( =6 &/�:1� &) /2A�#D�9^� �) &� %/2D+�� � M�) B+�
� (  ( 2) $ ' . &/�� � � � � � � � � � �2( B�. � � 
 � � � / � ?�)  ' ( �# � - 1/28�� (  ( 9&'5#( ) ( k���

• GF=d: ; : =F?� Nq� =H� 89GO� 8q� • FGG?G; WPF: �� ‹ LF: MGOE?: �� ‘ P8O<?: � L6f Q� =H�
: ; ; d85: F�� ‘ 5=FJ; G>: �� 4FC� ’ LUN; <?: �� “ ”: F?� Nq� � � � � �� � � �� � 8q: � =f � : H� L; ?D85: �
=I : � | : MJF<?: �� • � 4F=MJF<?: � =–Q� 85G—NPFQ� N?H� =–Q� Fr =–Q� t 9<5XQ�� � 	 
 � � 
 � 

� � 
 � � � 
 � � 
 
 � 
 � � �� � � �� � �
 � � � � � 
 � 
 � � � � 
 � � 
 � � � � � � � � ��4F= �̃ | 6BHQ� | : FJFP: 5?�
| Lf �=; Y�: O�5ˆQ�=f : �N?�8q�LFGG?G; WPF: ��� � 
�  

 � �
� ! � " # � � 
$
%#� �� 

 � &
� � � &�
� � 

' %( 
� � � � )��4F=H�8q: �=f �‹ L5aM: O�85=FB5?6PK5=F?�=I : �LFGG?G; WPF: �NPQ™�4F=H�Nq�
=f �` �<X=>6?; Q��=I : �8q: �L6€ =O: �LFGG?G; WPF: �NPQ™�=HQ�Nq�Nd; �Sa5_–Q��L; GGM4?Q��

                                                           
l 	�� � | �� }�� ~�• � ~~�� � �€~� �� � | � � �• ‚ �ƒ| � „ @�- � h� �� g�š �� � �  � � � � 
 � � ��� h
 � � � g� � 	 �� h� � �� � � �j �� � 
 � � 	 � � � � 	 �:� …†‡ �
ˆ?��• �� ~�� vzg@�ss	�t ept ul z‰@�l t zpl zf @�l z‰pl vv	�



 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � �	 
 � �� �
 
 � �� � �� � �� � � �� �� � � � � � � �� � ��� � � ��� � � � �
� � � � � � �� �  � � � ��  �� � �! � " � � � �� � �# � � �� �� � � � � � �� � �$�%� � � � � � �&' $&( ��) � * �+� � , ��) � * �+� � , ��
- � � � � � � � �� � � � � � �� .�� 
 � �� �� � �/ � �0� � � �� � �� .�) � * �+� � , ��1( 2�� �.�
 �� 0� � � � ��) � * �+� � , ��) +�&� � &( �$�* * * �� � �� � � � � �� �� � 	 �
 

4 

� ! � � # � � * �� �Nq�5”: F?��=f �: H�85=FB5?6?K€ 85t F�SLC�=D: �Fr =D: �=U: X: �S4�N57=96; 7�
8PF: �t 9<?: ��• �ŽGU4GO6; : �L56P; N; : �85G—NPFQ™�4Ft › Q�8MG?<=F�<7: 5?t PK5=F?�5ˆQ�=H�
8Ft >8F=F�4FC�46F=>8F=F�=D: �LFGF?D: ��+ � 
 � %� �� �, - � 
 �  
 
 . � 
 � ! � � # � � * �� 
 � � /

� 
 ! � � 
 � * # � 
 � � 
 0� # � � � � 
 � � 
 1
 � � %2� 
 
 � &
 � � � 
 3� � 
 � � 
 
 � &
 � � 4� , 
 �� � &
 
 � &

! � � 5� � � � 5
 
 � &
 � 6� 
 7%� � 
 ! � 8
 � 9� h
 
 � � � 
 � � � � � � � � � � � � �� 
 � � � * �� 
 � � 
 � � � � � � � � �  � � � �� � 
 � �
� � � � � �� �� � ��� 
 � �g��� � � g�� �� � � �� � ��� 
 � �� g�� � � � �� � �� � � �� 
 � � � � � � �� � � �� � ��œ� � �� � �  � � � ��� �� � � � , � �
� 
 � � � � � � � � � � � � � 
 � � � � � � � � � � � .� � �  � g� � � � * �� 
 � � 
 � � � �  � � � 
 � � �� �� • � � � � �� .� � � � � �  � g� �� � � � � 
 � �
h� 	 �� � �� 	 �� .�� 
 � �, � �� � � �, � � ��’ : 9JO�Ž�ž 5f Q�S: �| GFGFW8• ��� � � � � � � �.� �  �� 
 � �� � �� � �� 
 � �� ��
* �� 
 � � � � � � � �  � � � �� � � � � 
 � � ‹ L5aM: O�` �BM6?Q�=; Y�ž 5; Y�� �� � � 
 � � � � 
 � � �h� � � � �� 
 � � � � � � � �* � �
� � � � � � 
 � � � � � � � � �  � � � � � � � � 
 � � ‹ L5aM: O�� � � � � � � � � 
 � � <X=>6?; Q�� 
 � � � � � � � � 
 � � .�� � � �
� � � � � � �  � � � ��* �� � ��� � � �� 
 � ��* � �.� gg� * �� 	 �� � � � �� � � � ��œ� � � � �� �� � ��� �� � �� � � g� ��* �� � �� �� 
 � � �� �
� � �� � �� � � �� � � � g� � �� �� � � �� � �� � �� 
 � �� �  � �� � � � � ��
 
 �� ��� �0� � � �� � � � g��� �� 
 � �� g� � � � 
 �  � �� �� � � �
, � � � �  � � � �� œ� � � � �� �� � � * � � � � g� � � � � � � � h� � � 
 � � � � � � � � � � g�� � � %� 
 � � � � � � 
 � � h� 	 �� � �� 	 � � .� � 
 � �
, � � � �  � �� � � � � � �� 	 �
 �� �� � � � � � �, � � �� .�� 
 � �� � g� � g� � � ��� �� 
 � �� � 
 � � �.�� � ��� g� 	 � gi 	��

�
� S) A�) A�)  ' ( �#� - 1/2A�� (  ( 9&'5#( ) ( �HA�4K&) ( 1) � ! %�1) A�C18 /H#( �#( H>#( ) 8�

#( +@� 2-  ' ; +� � � � � �  ( 2) /2* +� "  #$%&- ) /2* +� O� � L$+@� � ;  B+� %A� 7&'L � - %� R6R( /( � 2( B�
28� � /&+�&C9/2Q) & &+�( C1H$) /2D+�� (  ( ) $ >1&/+�5/A�) 3%�Y7$�#�  = � 7� 5' ( �) � - +�2( B�) B+�
) &� %/2D+�2( ) A�) B+�U� � X&+�` � &/�2( ) ( 12&- ( 1) &X�) � �#67� +�) � - +	��
 
 
 


