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def���ghf� ig�gjg��� h� gf gk�h�� g��g el km���f� ����g�kn � of pg��hkmqg� r qhfs
�g� kef���ghf� ig�gjg��� ng�� j��f m��i le� tei�qhfu u�et ���hk ig�g gfi hf
e�n�� gppqhkg�hef� vw r xy r xz r {{ r {w| � }n��� g�� �����gq p�epe�gq� �e i�~f� �m���
qgfumgu�� le� qhf�g� kef���ghf� ig�gjg��� �

�e�� �m��� qgfumgu� p�epe�gq� g�� jg��i ef ~���se�i�� qeuhk � �e����� r h�
ng� j��f lemfi �ng� ~���se�i�� qgfumgu�� ���f � h�n ��gq peq�fet hgq kef���ghf�
ig�gjg��� g�� hfkgpgjq� el ��p����hfu tgf� �htpq� ��km��h�� �m��h�� qh�� ~fihfu
�n� ��gf�h�h�� kqe�m�� el gf hfpm� u�gpn v{| �

��n�� �m��� qgfumgu� p�epe�gq� g�� jg��i ef ~�pehf�sqeuhk vxr {�| � �fle��ms
fg��q�r �n� ��gqmg�hef el ~�pehf� �m��h�� � h�n qhf�g� kef���ghf� ig�gjg��� h� fe�
umg�gf���i � }nh� h� g tg� e� i�g�jgk� le� ig�gjg�� m�� r �n��� fefs��p��� m����
�nemqi j � gqqe��i �e ��p���� f�� �m��h�� � h�nem� ng�hfu �e �e��� gjem� ���t hs
fg�hef p�ejq�t � � �e� ��gtpq� r �mh� p��� �� gq � v{{| p�e�� le� g ~��s�mq� ���g�h~�i
�g�gqeu p�eu�gt �ng� i�~f�� �epeqeuhkgq keff�k�h� h�� �ng� h� ���t hfg��� le� gf�
�g�hefgq qhf�g� kef���ghf� ig�gjg�� hfpm� � �e����� r �n� p�eel h� �mh�� ketpqhkg��i
gfi �e��� ef q� le� �ng� �hfuq� p�eu�gt �

��k�f�q�r ��mtjgkn gfi �mp�� vx{| ng�� p�epe��i g ��gk�gjq� qgfumgu� � h�n
g jemfi�i hf�g�hefg�� ~�pehf� ep��g�e� � }nh� h� gi�gf�gu�em� l�et �n� pehf� el
umg�gf���i ���t hfg�hef le� gf� �m��� ��p����hj q� hf �n� qgfumgu� � �e����� r �n�
�m��� qgfumgu� ng� g ��f�g� gfi ��t gf�hk� �nhkn h� fe� pg��hkmqg�q� �q�ugf� �

of �n h� pgp�� �� kef�hi�� �����hk��i �mj���� el ~�pehf�sqeuhk � h�n qhf�g� kefs
���ghf� ig�gjg��� � �e� �n��� �����hk��i kg��� r �� �ne� �ng� ���t hfg�hef el �n�
��$� YT,2 U&"6 U!2 2)  &"#�- ,%  !"# 53 4 *� /"!%#2 S� S7�;�=�== !%- S�S7�;��<��W



�m��� ��gqmg�hef kgf j� umg�gf���i � of giih�hef r �n� ke���k�f��� el �n� ��f�g�
el �n� qgfumgu� h� �g�� �e kn�k� ���f j� j�uhffhfu m���� r �nhq� �n� ��t gf�hk� el
�n� qgfumgu� h� jg��i ef ��gfig�i ~�pehf�sqeuhk �

�f htpe��gf� p�ejq�t �ng� ekkm�� hf ig�gjg�� gppqhkg�hef� h� �n� ��keufh�hef
p�ejq�t � �h��f g �m��� p�eu�gt r gf hfpm� ig�gjg�� r g i�~f�i ��qg�hef fgt� � r
gfi g �mpq� � el kef��gf�� ��g�hefgq� e� hf��u���� �n� ��keufh�hef p�ej q�t g���
�n��n�� � h� hf � �h�n hf �n� q�g�� ~�pehf� el �n� �m��� p�eu�gt gfi �n� hfpm�
ig�gjg�� �

}n� ��keuf h�hef p�ejq�t h� �fe�f �e j� mfi�khigj q� hf u�f��gq le� ~�pehf�
�m��h�� gfi qhf�g� kef���ghf� ig�gjg��� � of �n h� pgp�� �� hi�f�hl� �����gq ��fs
�gk�hkgq �mj kg��� el ~�pehf� �m��h�� le� �nhkn �n� ��keufh�hef p�ej q�t kgf j�
�eq��i hf ~fh�� �ht � � �� kgqq �n��� ��f�gk�hkgq �mj kg��� �gl� �m��h�� �

}n� p�ht g�� qgfumgu� jg��i ef ~�pehf� qeuhk h� �g�gqeu � }n�e��t x �ne� �
�ng� �n� q�g�� ~�pehf� el gf� �g�gqeu �m��� � h�n efq� pe�h�h�� gfi mpp�� jemfi
kef���ghf�� e� efq� f�ug�h�� gfi qe��� jemfi kef���ghf�� h� ��gqmgjq� hf �}o�� �
}n�e��t � { �ne� � �ng� �n� q�g�� ~�pehf� el �g�gqeu �m��h�� � h�n hf��u�� ngqls
giih�hef kef���ghf�� h� gq�e ��gqmgjq� hf ~fh�� �ht � � }n��� �n�e��t � ����fi �n�
�fe�f kg��� el �g�gqeu � h�n kef���ghf� �m��h�� �ne�� q�g�� ~�pehf�� kgf j�
lemfi hf ~fh�� �ht � �

of je�n kg��� �n� q�g�� ~�pehf�� � hqq j � ketpm��i hf g kef���ghf� le�t r �n���
�n� em�pm� ��qg�hef� g�� g ��� el kef���ghf� �mpq�� � �gkn kef���ghf� �mpq� h� g
�ne��ngfi i��k�hp�hef le� �n� ��� el kef��gf� �mp q�� �ng� �g�h�l� �n� kef���ghf� �
}n���le�� r h� h� �g�� �e ���� �n��n�� � h� hf ��qg�hef � j� ����hfu �n��n�� � �g�h�~��
gf� kef���ghf� �mpq� el � � �� gq�e kef�hi�� �n� ketpq�� h�� el �n� ��keufh�hef
p�ejq�t le� gf� ~��i p�eu�gt ef g �g�hgjq� �h�� hfpm� ig�gjg�� � }nh� t �g�m�� r
el��f m��i hf ig�gjg��� r h� ��l����i �e g� �n� ��	� 
�� ��� �	� el �m��h�� v� r w�| �
}n�e��t w �ne� � �ng� �g�gqeu � h�n ngqlsgiih�hef kef���ghf�� ng� g ����}o�� s
ketpq��� ig�g ketpq�� h��� }n�e��t � y gfi � �ne� �ng� �n� ��keufh�hef p�ejq�t
h� gq�e i�khigjq� le� ��e �mj kg��� el �g�gqeu � h�n giih�hef gfi �g�gqeu � h�n
qhf�g� ��mg�hef kef���ghf�� �

}nh� pgp�� h� e�ugfh��i g� le qqe� � � ��k�hef { qh��� �et � jg�hk i�~fh�hef� r
hfkqmihfu �g�hem� ��p�� el kef���ghf�� gfi �g�gqeu �m��h�� � h�n kef���ghf�� � ��ks
�hef w i��k�hj �� �n� ��gqmg�hef p�e k�im�� le� �g�gqeu �m��h�� le� pe�h�h�� gfi
mpp�� jemfi r f�ug�h�� gfi qe��� jemfi gfi ngqlsgiih�hef kef���ghf�� gfi gfgs
q���� �n� ig�g ketpq�� h�� el �n� ��keufh�hef p�ejq�t � ��k�hef� y gfi z ��mi�
�n� ��keufh�hef p�ejq�t le� �mj kg��� el �g�gqeu � h�n giih�hef gfi �g�gqeu � h�n
��mg�hef kef���ghf�� � �hfgqq�r ��k�hef � ih�km���� ��qg��i �e�� gfi kefkqm�hef� �

� ���cb �_\b��]�

� � !"#$ %& '#()"*+%(")
of �nh� pgp�� �� kef�hi�� �����gq ��p�� el g�et hk kef���ghf�� r �nhkn g�� gqq �mjs
kg��� el ��, ��- 
�,.	-��,	. el �n� le�t

/01 0 2 3 3 3 2 /41 4 5 6



�n��� / � h� g kef��gf� gfi 1 � h� g �g�hgj q� le� �gkn x � � � � r �n� 5 h� �h�n�� �
e� � gfi 6 h� gf� kef��gf� � �� kgqq 6 �n� � � ����	� hf �gkn qhf�g� kef���ghf� �

�� ih��hfumh�n j �����f ��e kg��� el qhf�g� kef���ghf�� i�p �fihfu ef �n�
iet ghf el �n� �g�hgjq�� gfi kef��gf�� 
 �n� iet ghf el -�	��,�� ��, ��- 
�,.	-��,	.
h� �n� ��� el �g�hefgq� � gfi �n� ietghf el �,	�� �- ��,��- 
�,.	-��,	. h� �n� ���
el hf��u��� � �

�� kef�hi�� �n� le qqe� hfu �mjkg��� el ��g�hefgq e� hf��u��� qhf�g� kef���ghf�� �
#)%"%�� '#()"*+%(" � � pe�h�h�� kef���ghf� h� gf g�et hk kef���ghf� �n���

�gkn ke�� kh�f� h� fefsf�ug�h�� �
���+"%�� '#()"*+%(" � � f�ug�h�� kef���ghf� h� gf g�et hk kef���ghf� �n���

�gkn ke�� kh�f� h� fefspe�h�h�� �
�#��* �#�(� '#()"*+%(" � � qe��� jemfi kef���ghf� h� gf g�et hk kefs

���ghf� el �n� le�t 1 5 6 �
����* �#�(� '#()"*+%(" � �f mpp�� jemfi kef���ghf� h� gf g�et hk kefs

���ghf� el �n� le�t �1 5 6 �
���+ �%"� '#()"*+%(" � �f ��mgqh�� kef���ghf� h� g kef� mfk�hef el gf mpp��

gfi g qe��� jemfi kef���ghf� el �n� le�t 1 � 6 gfi �1 � �6 � �� gjj���hg��
�mkn g kef�mfk�hef j� 1  6 �

! + �"#!�� %" %#( '#()"*+%(" � � ngqlsgiih�hef kef���ghf� h� gf g�et hk kefs
���ghf� el �n� le�t 1 0 2 1 $ � 6 e� 10 � 1 $ � 6 e� �10 2 1 $ � 6 e� �10 � 1 $ � 6
�n��� 6 h� fefsf�ug�h�� �

!�� %"%#( '#()"*+%(" � �f giih�hef kef���ghf� h� g kef� mfk�hef el ��e g�et hk
kef���ghf�� el �n� le�t �10 2 1 $ � 6 gfi 10 � 1 $ � �6 � �� gjj���hg�� �mkn g
kef�mfk�hef j� 1 $  10 2 6 �

���+"%#( '#()"*+%(" � �f ��mg�hef kef���ghf� ng� �n� �gt � le�t g� gf
g�et hk kef���ghf� ��k�p� 5 h�  � �f ��mg�hef kef���ghf� kgf j� ��p�����i j� g
kef�mfk�hef el ��e g�et hk kef���ghf�� �

% �	� & �f giih�hef kef���ghf� kgf j� ��p�����i g� '1 ( 1 $ 2 1 ( � 6 gfi
�1 $ �1 ( � �6 gfi 1021 ( � � gfi �10�1 ( � � � )e�hk� �ng� giih�hef kef���ghf��
kgffe� j � ��p�����i j� ngqlsgiih�hef kef���ghf�� �n�f 6 * � r j �kgm�� �h�n�� �6
e� 6 h� f�ug�h�� �

� �� + +"+ �#� � %", '#()"*+%(")

}n� leqqe� hfu i�~fh�hef el �n� ��f�g� gfi ��tgf�hk� el �g�gqeu p�eu�gt � � h�n
kef���ghf�� ����fi� �n� i�~fh�hef el �g�gqeu � h�nem� kef���ghf�� hf vxr {�| gfi
�g� gq�e uh��f hf vx-| �

.�
	. & �gkn hfpm� ig�gjg�� h� g ��� el lgk�� �gq�e kgqq�i kef���ghf� �mpq���
�ng� ng�� �n� le�t r

� / �1 0 0 3 3 3 0 14 � 
1 2 3 �3 4/��



�n��� 2 h� g kef� mfk�hef el g�et hk kef���ghf�� ef 1 0 0 3 3 3 0 14 �nhkn g�� fe� f�ks
���g�hq� ih��hfk� �g�hgjq�� e� kef��gf�� �

�	 ��. & �gkn �g�gqeu p�eu�gt h� g ��� el �mq�� �ng� ng�� �n� le�t r
� / �1 0 0 3 3 3 0 14 � 
1 � 0 �1 0 �0 0 3 3 3 0 1 0 �4� � 0 3 3 3 0� � �1� �0 0 3 3 3 0 1� �4� � 0 2 3 ��� ���

�n��� � / 0 3 3 3 0�� g�� fe� f�k���g�� ih��hfk� ��qg�hef ��tjeq� gfi �n� 1 � g��
fe� f�k���g�hq� ih��hfk� �g�hgjq�� e� kef��gf�� gfi 2 h� g kef� mfk�hef el g�et hk
kef���ghf�� � �� kgqq �n� q�l� ngfi �hi� el 
1 �n� 	 ��� gfi �n� �hun� ngfi �hi�
el 
1 �n� 
��� el g lgk� e� �mq� � �����gq lgk�� e� �����gq �mq�� kgf ng�� �n� �gt �
q�l�sngfi ��qg�hef fgt � � of �n� lgk�� gqq �g�hgjq�� hf �n� jei� gq�e gpp�g� hf �n�
n�gi � of �n� �mq�� �et � �g�hgj q�� hf �n� jei� t g� fe� gpp�g� hf �n� n�gi �

�	�-� & �gkn �g�gqeu �m��� kef�h��� el g �g�gqeu p�eu�gt gfi gf hfpm�
ig�gjg�� �
��+$ ���  }n� leqqe� hfu �m��� kn�k�� �n��n�� g� q�g�� � em� el  le�tmqg�
30 �1 0 0 3 3 3 0 1� � 0 3 3 3 0 3� �1 0 0 3 3 3 0 1� � el g�et hk kef���ghf�� kgf j� �htmq�gf�em�q�
�g�h�~�i � �� g��mt� �ng� �n� le�tmqg� g�� hf ih�� mfk�h�� fe�tgq le�t gfi �ng�
3� �� �1 0 0 3 3 3 0 1� � h� �n� � �n ih�� mfk� el �n� ��n le�tmqg �

��� � �� 0 10 0 3 3 3 0 1� � j� gf hfpm� ig�gjg�� ��qg�hef �nhkn kef�ghf � g kefs
���ghf� �mp q�� el �n� le�t �  � 0 3� �� �1 0 0 3 3 3 0 1� � le� �gkn 3� �� �

��� � �1� �1 0 � � j� gf hfpm� ig�gjg�� ��qg�hef �ng� kef�ghf � �n� kef���ghf�
�mpq�� 1  � 0 �  � 2 x le� �gkn � � � �  � ��� � ��� �1 � gfi �� � � 3 �� � j� �n�
��qg�hef� �ng� kef�ghf� 1  � gfi �   r ���p�k�h��q�� }n�f r �n� �m��� kgf j�
��p�����i g� le qqe� � �

� 4� �1 0 0 3 3 3 0 1� � 
1 � ��� �1 0 0 3 3 3 0 1� 0 0 � � 0 �� � � 3 � � � ��� �� � 3

� ��� �1 0 0 3 3 3 0 1� 0 �0 0 � 0 � 
1 � ��� �1 0 0 3 3 3 0 1� 0 � 0 � � 0 � �1� �� 0 �0 � 0
� ��0 0 10 0 3 3 3 0 1� � 0 � �1� �� 0 � 0 � 3

� ��� �1 0 0 3 3 3 0 1� 0 �0 0 � � 
1 � ��� �1 0 0 3 3 3 0 1� 0 � 0 � � 0 � �1� �� 0 �0 � 3

� ��� �1 0 0 3 3 3 0 1� 0 � 0 �� 3
}n� �m��� i�~f�� �n� ��qg�hef � ��� �mkn �ng� � ��� �1 0 0 3 3 3 0 1� 0 � 0 � � h� ��m�

le� �et � �gqm�� el 10 0 3 3 3 0 1� 0 � 0 � hl gfi efq� hl em� el �n� ~��� � le�tmqg� g� q�g��
� kgf j� �htmq�gf�em�q� �g�h�~�i �

� �� �,	�
. & ��� � j� gf� �g�gqeu �m��� � h�n kef���ghf�� � �� kgqq gf �, 	�- -��
	�	��, el � gf� g��huft�f� � el g ~fh�� e� hf~fh�� fmtj�� el �mpq�� e��� �� � ! "
�e �gkn � � �ng� e kkm�� hf � r �n��� � h� �n� iet ghf el �n� g���hjm�� �g�hgj q��
gfi # �� � � h� �n� g�h�� el ��qg�hef � � �

}n� ��� ����	� 
�,.�$	�,
� � �-�	�- el g �g�gqeu �m��� � r i�fe��i �% r h� g
tgpphfu l�et hf���p���g�hef� �e hf���p���g�hef� g� le qqe� � � �e� �gkn hf���p���gs
�hef � 

� / �4 0 0 3 3 3 0 44 � & �% �� � h' �n��� h� gf hf��gf�hg�hef ( el gqq �g�hgjq�� j� kef��gf��
l�et � r hfkqmihfu �g�hgjq�� 1 0 0 3 3 3 0 14 j� kef��gf�� 4 0 0 3 3 3 0 44 r hf �h�n�� g lgk� el



�n� le�t �3 4/�� �mkn �ng� ( �2 � h� ��m� r e� g �mq� el �n� le�t ��� ��� �mkn �ng�
� � �( �1 � �0 0 3 3 3 0 1 � �4! �� & � le� �gkn x � � �  gfi ( �2 � h� ��m� �

��� � /% �� �  �% �� � � � q�e q�� � �� 0% �� �  � �% �� � � �% �� �% �� �� � �f hf���p���g�hef
� h� kgqq�i g ���.	 � � ��,	 el g �m��� � h' �  � � � �% ��� �

}n� gje�� h� g u�f��gq i�~fh�hef el �n� ��f�g� gfi �n� ��t gf�hk� el �g�gqeu
p�eu�gt � � h�n kef���ghf�� � of �nh� pgp�� r �� � hqq j � hf�������i hf pg��hkmqg� � h�n
�n� le qqe� hfu kg��� el �g�gqeu � h�n kef���ghf�� 


+ +"+ �#���� � pe�h�h�� gfi mpp�� jemfi kef���ghf�� �
+ +"+ �#���	 � f�ug�h�� gfi qe��� jemfi kef���ghf�� �
+ +"+ �#�
� � ngqlsgiih�hef r mpp�� gfi qe��� jemfi kef���ghf�� �
+ +"+ �#� �  � giih�hef kef���ghf�� i�~fhfu ��k�e� giih�hef �
+ +"+ �#�� � � ��mg�hef kef���ghf�� i�~fhfu t g��h� tmq�hp qhkg�hef �
�e� �n� qg�� ��e ��p�� el �m��h�� �et� �p �khgq �����hk�hef� gppq� �ng� g��

i��ghq�i hf ��k�hef� y gfi z �

� �� �"*+"%��� + +"+ �#� � %", '#()"*+%(")
� �� � �.�	��� � �	���� $	�-��. vx r {�| ����fi �g�gqeu � h�n f�ug�hef � ��f�gk�hkgqq�r
�n�� g�� ketpe��i el lgk�� el �n� le�t �3 4/�� gfi �mq�� el �n� le�t ��� ��� �n���
g f�ug�hef ��tjeq t g� ekkm� j�le�� gf� ��qg�hef ��tjeq � � �ng� h� �n� n�gi el
�et� lgk� �

��t gf�hkgqq�r �gkn ��t hpe�h�h�� �g�gqeu p�eu�gt h� g t gpphfu l�et hf���p��s
�g�hef� �e hf���p���g�hef� �ht hqg�q� �e �g�gqeu p�eu�gt � ��k�p� hl � � h� f�ug��i
hf g �mq� r �n�f �n� kef���m�fk� ep��g�e� ���m h��� �ng� � � �( �1 � �0 0 3 3 3 0 1 � �4! �� *& � �
��+$ ��� � �� kgf teihl� ��gtpq� x �e ���� �n��n�� ��gk�q� � le�tmqg� g��
�g�h�~�i j� hf����hfu � � ��0 0 10 0 3 3 3 0 1� � hf�e �n� jei� el �n� �nh�i �m q� �

�fe�n�� ����f�hef el �g�gqeu h� �n� kqg�� el .	-�	�� �� � �	���� p�eu�gt � � �gkn
���g�h~�i �g�gqeu p�eu�gt � h� �n� mfhef el ��t hpe�h�h�� p�eu�gt � � 0 0 3 3 3 0� 4
�g�h�l� hfu �n� le qqe� hfu p�ep���� 
 fe ��qg�hef ��tjeq � �ng� e kkm�� f�ug��i hf g
� � h� g n�gi el g �mq� hf gf� � � �h�n � � � � �� kgqq � � �n� ��n ���g�mt el �n�
p�eu�gt �

�gkn ���g�h~�i �g�gqeu p�eu�gt h� g t gpphfu l�et hf���p���g�hef� �e hfs
���p���g�hef� � of pg��hkmqg� r hl � h� �n� mfhef el �n� ��t hpe�h�h�� p�eu�gt �
� 0 0 3 3 3 0� 4 �h�n �n� gje�� p�ep����r �n�f �n� ketpe�h�hef � 4 �3 3 3� 0 �� 3 3 3� h�
h�� ��t gf�hk� �

}n� gje�� h� g u�f��gq i�~fh�hef le� ��t hpe�h�h�� gfi ���g�h~�i �g�gqeu p�es
u�gt � � of �n h� pgp�� r �� � hqq j � hf�������i hf �n� le qqe� hfu 


�"*+"%��� + +"+ �#�� �����	 � �ng� h� r ���g�h~�i �g�gqeu p�eu�gt � hf �nhkn 

� �gkn hfpm� ig�gjg�� ��qg�hef h� �h�n�� pe�h�h�� r �ng� h� r h� kef�ghf� efq� pe�hs

�h�� e� mpp�� jemfi kef���ghf�� r e� f�ug�h�� r �ng� h� r h� kef�ghf� efq� f�ug�h��
e� qe��� jemfi kef���ghf�� �



� �gkn eii ���g�mt kef�ghf� efq� mff�ug��i pe�h�h�� hfpm� ig�gjg�� ��qg�hef�
e� ��qg�hef� i�~f�i hf �g�qh�� eii ���g�g gfi f�ug��i f�ug�h�� hfpm� ig�gjg��
��qg�hef� e� ��qg�hef� i�~f�i hf �g�qh�� ���f ���g�g �

� �gkn ���f ���g�mt kef�ghf� efq� mff�ug��i f�ug�h�� hfpm� ig�gjg�� ��qgs
�hef� e� ��qg�hef� i�~f�i hf �g�qh�� ���f ���g�g gfi f�ug��i pe�h�h�� hfpm�
ig�gjg�� ��qg�hef� e� ��qg�hef� i�~f�i hf �g�qh�� eii ���g�g �

� ��� �a�]c_\ _ � ��]� �_� � c]� �_\�]^� c\]�

of �n h� ��k�hef �� �ne� �ng� �n� q�g�� ~�pehf� el �g�gqeu� �� r �g�gqeu��	 gfi
�g�gqeu
� �m��h�� kgf j� ��gqmg��i je��et smp �

� � '#()"*+%(" ��+)" 	 %�� #%(") +(� ��+)" 
 #���)
��,.	-��,	 � 	 �� � ��
�	��, & ��� m � g��mt� �ng� �� ng�� g �mq� el �n� le�t
������ gfi �� gq�e ng�� uh��f e� i��h��i lgk�� le� �gkn x � � �  el �n� le�t 


� � �1 � �0 0 3 3 3 0 1 � �4! � 
1 2� �1 � �0 0 3 3 3 0 1 � �4! � 3
�n��� le�tmqg 2 � h� g kef� mfk�hef el kef���ghf�� � � 
�,.	-��,	 -	 �� � ��
�	��,
el �nh� �m q� uh��f �n��� lgk�� g� hfpm� p�eimk�� �n� le qqe� hfu i��h��i lgk� 


� / �1 0 0 3 3 3 0 14 � 
1  �1 0 0 3 3 3 0 14 � 3
�n���  h� g �mgf�h~��sl��� le�tmqg �ng� h� ��mh�gq�f� �e

' � 2 0 �1 0 �0 0 3 3 3 0 10 �4� � 0 3 3 3 0 2� �1� �0 0 3 3 3 0 1� �4� � 0 2 3
�n��� � h� �n� qh�� el �n� �g�hgjq�� hf �n� jei� el �n� �mq� �nhkn ie fe� ekkm� hf
�n� n�gi el �n� �mq� �

}n� 
�		�� �	 
�,.	-��,	 � � ��,	 ����	�	��, el �g�gqeu �m��h�� ��g��� l�et
�n� hfpm� lgk�� gfi �mq�� gfi ��p �g��iq� gppqh�� ef� el �n� �mq�� mf�hq fe f��
lgk�� kgf j� i��h��i gfi gii�i �e �n� ig�gjg�� � �� kgqq �n� ��� el hfpm� gfi
i��h��i lgk�� �n� kef���ghf� q�g�� ~�pehf� el �n� �m����

��t �tj�� �ng� g kef���ghf� �mpq� h� ��mh�gq�f� �e g pe��hj q� hf~fh�� fmts
j�� el ��umqg� �mpq�� el kef��gf�� l�et �n� iet ghf � ��fk� g ~fh�� fmtj�� el
kef���ghf� �mpq�� kem qi ��p����f� gf hf~fh�� q�g�� ~�pehf� � ��epe�h�hef xr �nhkn
��qh�� ef �n h� ej����g�hef r �g� p�e��f hf tgf� hf��gfk�� hf kef���ghf� qeuhk p�es
u�gtt hfu gfi kef���ghf� ig�gjg��� vx�� x- | �
 *#� #)%"%#(  �e� gf� �g�gqeu � h�n kef���ghf�� �m��� �n� je��etsmp kefs
���ghf� q�g�� ~�pehf� h� ��mh�gq�f� �e �n� q�g�� ~�pehf� �

�
.�-��	��, � & }n� ��gqmg�hef el ���g�h~�i �g�gqeu �m��h�� kgf j� ��imk�i �e
�n� ��gqmg�hef el �g�gqeu �m��h�� � �� ��gqmg�� �gkn ���g�mt j� g� ~��� ��p qgkhfu
hf h� �gkn f�ug��i ekkm���fk� el g kef���ghf� ��qg�hef � � j� h�� ketpq�t�f�



kef���ghf� ��qg�hef /� � � � }nh� ��gqmg�hef uh��� g kef���ghf� q�g�� t ei�q le� �n�
���g�h~�i �g�gqeu �m����

��epe�h�hef x uh��� �et � hi�g le� ketpm�hfu ���f hf~fh�� q�g�� ~�pehf�� hf
~fh�� �ht � � �e����� r �n� ���t hfg�hef el �n� kef���ghf� q�g�� ~�pehf� ��gqmg�hef
ng� �e j� p�e��f le� �gkn pg��hkmqg� kg�� el kef���ghf�� � �e� �����gq kg��� el
kef���ghf�� ���t hfg�hef h� fe� pe��hjq� � �e����� r �� kgf �ne� ���t hfg�hef le�
�g�gqeu� �� r � g�gqeu� �	 r ���g�h~�i �g�gqeu� ���� �	 gfi �g�gqeu
� �m��h�� �

� �� ��*$ %(+"%#(  *## " "#* + +"+ �#���� � + +"+ �#���� +(� �"*+"%���
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�
.�-��	��, 
 & �e� hf��u��� �� kgf ����h�� �gkn � kef���ghf� � h�n ugps�gqm� 6
hf�e gf ��mh�gq�f� � kef���ghf� � h�n ugps�gqm� 6 2 x gfi �n� �gt� q�l� ngfi �hi�� �
��fk� �� � hqq g��mt � �ng� �� ng�� efq� � kef���ghf�� hf �n� kg�� el hf��u��� �
��n��� h�� r �n� ��g��t �f�� hf �nh� ��k�hef gppq� �e je�n �g�hefgq� gfi hf��u���
� h�n �t gqq ih'���fk�� �ng� �� pehf� em� g� gpp�ep�hg�� �

�� ~��� r �� p�e�� ��e �mgf�h~�� �qht hfg�hef ���mq�� r �n� ~��� le� pe�h�h��
gfi mpp�� jemfi kef���ghf�� r gfi �n� ��kefi le� f�ug�h�� gfi qe��� jemfi
kef���ghf�� �
��$$+  ��� � j� gf� kef�mfk�hef el pe�h�h�� gfi mpp�� jemfi kef���ghf��
e��� 1 0 � 0 0 3 3 3 0 �� � }n�f �� kgf ����h�� '1� hf�e g qeuhkgqq� ��mh�gq�f� kef� mfks
�hef � � el pe�h�h�� gfi mpp�� jemfi kef���ghf�� e��� � 0 0 3 3 3 0 �� �

}n� ��tt���hk kg�� el �n� gje�� h� gq�e kqe��i mfi�� �mgf�h~��s�qht hfg�hef �

��$$+ � ��� � j� gf� kef�mfk�hef el f�ug�h�� gfi qe��� jemfi kef���ghf��
e��� 1 0 � 0 0 3 3 3 0 �� � }n�f �� kgf ����h�� '1� hf�e g qeuhkgqq� ��mh�gq�f� kef� mfks
�hef � � el f�ug�h�� gfi qe��� jemfi kef���ghf�� e��� � 0 0 3 3 3 0 �� �

�� kgf fe� �ne� �n� leqqe� hfu �n�e��t hf kg�� el �g�gqeu � h�n pe�h�h�� e�
�g�gqeu � h�n f�ug�h�� kef���ghf�� �

�,�#*�$  }n� q�g�� ~�pehf� el gf� �g�gqeu� �� e� �g�gqeu��	 �m��� h� ��gqms
gjq� hf kqe��i le�t hf �}o�� hf �n� �h�� el �n� hfpm� ig�gjg�� �

�� �j����g�hef x �� kgf ��imk� �n� ��gqmg�hef el ���g�h~�i �g�gqeu������	
�m��h�� �e ��gqmg�hfu le� �gkn ���g�mt �h�n�� g �g�gqeu� �� e� �g�gqeu� �	 �m���
j� ~fihfu �n� ketpq�t �f� ��qg�hef� j�le�� �n� ��gqmg�hef el �gkn ���g�mt �
��$$+ � ��� � j� gf� kef���ghf� ��qg�hef � h�n  fmtj�� el �mp q�� gfi g� te��
 fmtj�� el g�et hk kef���ghf�� hf �gkn �mpq� � }n�f �n� ketpq�t�f� ��qg�hef el
� kgf j� lemfi hf �}o�� hf �n� �h�� el �n� ��qg�hef �

}n� p�eel el �n� gje�� ��ttg m��� �n� lgk� �ng� hf gf� ~��i � siht �f�hef
 fmtj�� el n�p��pqgf�� km� �n� �pgk� hf�e g peq�fet hgq hf  fmtj�� el � s
iht �f�hefgq peq�n�i�g r �gkn el �nhkn �h�n�� j �qefu� �e � e� �e h�� ketpq�t �f� �
��et ��ttg w leqqe� � 




'#*# ��+*�  }n� q�g�� tei�q el gf� ���g�h~�i ~��i �g�gqeu� �����	 p�eu�gt
gfi �g�hgjq� hfpm� ig�gjg�� h� ��gqmgjq� hf kqe��i le�t r �n��� ��qg�hef� i�~f�i
hf eii ���g�g � hqq ng�� pe�h�h�� gfi ��qg�hef� i�~f�i hf ���f ���g�g � hqq ng��
f�ug�h�� kef���ghf� le�t � r hf �}o�� hf �n� �h�� el �n� hfpm� ig�gjg�� �

� �� ��*$ %(+"%#(  *## " "#* + +"+ �#���
+ +"+ �#��� � %", �("���* + #$ +%( � �� �j����g�hef { �� kgf gughf g��mt �
�ng� �gkn 5 h� � � �� kgf ��gf�le�t gf� kef�mfk�hef � el ngqlsgiih�hef r qe���
jemfi gfi mpp�� jemfi kef���ghf�� e��� g ��� el �g�hgjq�� 10 0 3 3 3 0 1��0 hf�e g
� � �h�n efq� ngqlsgiih�hef kef���ghf�� e��� 1 0 0 3 3 3 0 1��0 0 � �n��� � h� �n� qg�u���
gj�eqm�� �gqm� el �n� ugps�gqm�� hf � � }nh� h� j�kgm�� �� kgf ��pqgk� �gkn 1 � 6
j� 1 2 � � �6 2 � � gfi �gkn �1 � 6 j� �1 2 � � �6 2 � � �

�� kef�hi�� � g� hl h� ���� gf �n �g�hgjq� 1� � �� kemqi ng�� gf� ih��hfk�
pgh� el �n�  �g�hgjq�� ef �n� q�l� ngfi �hi� el g ngqlsgiih�hef kef���ghf� � o� ie��
fe� t g���� �nhkn �q�t�f� el g pgh� h� � �h���f ~��� gfi �nhkn h� � �h���f ��kefi �
� h�nem� qe�� el u�f��gqh�� �� kgf hf�h�� �ng� hl �1 � � 1� h� ef �n� q�l� ngfi �hi� r
�n�f � � � � o� h� �g�� �e ��� �ng� �n��� kgf j� efq� y � � x��{  { � � x�
ih'���f� q�l� ngfi �hi�� j �kgm�� �n��� g�� lem� ih��hfk� kg��� kef�hi��hfu �n��n��
1 � gfi 1� ng� pe�h�h�� e� f�ug�h�� �huf� �

�� lm��n�� �htpqhl� � � �e �ng� h� kef�ghf� g� te�� ef� ngqlsgiih�hef kef���ghf�
� h�n �gkn ih'���f� q�l� ngfi �hi� � ol � � ng� �����gq ngqlsgiih�hef kef���ghf�� � h�n
�n� �gt � q�l� ngfi �hi� gqq jm� �n� ef� � h�n �n� n hun��� ugps�gqm� h� �mp ���mem�
gfi h� i�q���i � �� kgqq � � �n� ,�-� �� � �-� el � �
��$$+ � ��� � j� gf� fe�tgq le�t kef�mfk�hef el ngqlsgiih�hef kef���ghf��
e��� 1 0 � 0 0 3 3 3 0 �� gfi � � }n�f �� kgf ����h�� '1� hf�e g qeuhkgqq� ��mh�gq�f�
fe�t gq le�t � � el ngqlsgiih�hef kef���ghf�� e��� � 0 0 3 3 3 0 �� gfi � �

��� m� ~� gf� e�i��hfu el �n� { � � x� pe��hjq� q�l� ngfi �hi�� � � �hfu �nh�
~��i e�i��hfu r �� kgf ��p����f� gf� � hf fe�tgq le�t g� g { � � x�siht �f�hefgq
pehf� hf �nhkn �n� ��n kee�ihfg�� �gqm� � hqq j � �62 x� hl � kef�ghf� g ngqlsgiih�hef
kef���ghf� � h�n �n� ��n q�l� ngfi �hi� gfi 6 h� �n� ugps�gqm� hf h� r gfi � e�n��� h�� �

�� �g� �ng� g pehf� ��� �,�	�. gfe�n�� pehf� hl h� ng� �n� �gt � iht �f�hef
gfi gqq el h�� kee�ihfg�� �gqm�� g�� � �n� ke����pefihfu kee�ihfg�� �gqm�� hf �n�
e�n�� pehf� �

�mppe�� �ng� ��qg�hef � �1 0 0 3 3 3 0 1��0 � h� i�~f�i hf �et� �g�gqeu
� p�eu�gt �
� � �n� kef���ghf� ~�pehf� ��gqmg�hef i��h��� f�� kef���ghf� �mpq�� le� � r �n�
�hun� ngfi �hi� el �n��� kef���ghf� �mpq�� � hqq j � kef� mfk�hef� el ngqlsgiih�hef
kef���ghf�� e��� �n�  �g�hgjq�� r hfkqmihfu � � }n� ���m�fk� el i��h��i kef���ghf�
�mpq�� kgf j� ��p����f��i g� i��k�hj �i gje�� m�hfu g pehf� ���m�fk� 


	 0 0	 $ 0 3 3 3
o� h� �g�� �e ��� �ng� hl pehf� 	 � iet hfg��� pehf� 	 � r �n�f 	 � gfi 	 � ��p����f�

kef� mfk�hef� � � gfi �� el ngqlsgiih�hef kef���ghf�� �mkn �ng� �n� ��� el �eqm�hef�
el � � h� hfkqmi�i hf �n� ��� el �eqm�hef� el �� � }nh� �ne� � �ng� �n� ~�pehf�
��gqmg�hef kemqi j � teih~�i �e gii efq� pehf�� �ng� ie fe� iet hfg�� gf� �g�qh��



pehf� hf �n� ���m�fk� � �� �n� u�et���hk ��ttg hf v{y| r hf gf� ~��i iht �f�hef
gf� ���m�fk� el ih��hfk� pehf�� � h�n fefsf�ug�h�� hf��u�� kee�ihfg��� tm�� j �
~fh�� r hl fe pehf� iet hfg��� gf� �g�qh�� pehf� hf �n� ���m�fk� � }nh� �ne� � �ng�
m�hfu g teih~�i kef���ghf� ~�pehf� ��gqmg�hef 


�,�#*�$ � }n� q�g�� ~�pehf� el gf� �g�gqeu
� �m��� h� ��gqmgjq� hf ngqls
giih�hef kef���ghf� le�t �n�f �n� iet ghf h� �n� hf��u�� fmtj��� �

�e� �n� ��keufh�hef p�ejq�t �� kgf �g� �n� leqqe� hfu �

�,�#*�$ � }n� ��keuf h�hef p�ejq�t le� gf� ~��i �g�gqeu
� p�eu�gt gfi �g�hs
gjq� hfpm� ig�gjg�� ng� g ����}o�� sketpq��� ig�g ketpq��h�� �n�f �n� ies
tghf h� �n� hf��u�� fmtj��� �

+ +"+ �#��� � %", � +"%#(+ � +#$+%( � �� kgf g��mt � � h�nem� qe�� el u�f��gqh��
�ng� �n� ugps�gqm�� gfi �n� gj�eqm�� �gqm� � g�� hf��u�� fmtj��� r j�kgm�� hl �n��
g�� fe� r �n�f �� kgf tmq�hpq� gqq ugps�gqm�� j� �n� q�g�� kettef tmq�hpq�  el
gqq �n� i�fmt��g�e�� � dq�g�q�r �4 0 0 3 3 3 0 44 � �g�h�~�� g ��gf�le�t �i kef�mfk�hef el
kef���ghf�� hl gfi efq� hl � ��� 0 3 3 3 0 ��� � �g�h�~�� �n� e�hu hfgq kef���ghf� �

�e� i�gqhfu � h�n �g�hefgq fmtj��� �� � hqq gq�e ���g� g� g �p�khgq �g�hgjq� 1�� 0
�n� �gqm� � 2 0$ � ��n��� h�� r �n� fe�tgq le�t � hqq j� i�~f�i g� hf �n� hf��u�� kg��
��k�p� �� gqqe� je�n � gfi � ketpg�h�ef� � h�nhf �n� ngqlsgiih�hef kef���ghf�� �

��$$+ � ��� � j� gf� fe�tgq le�t kef�mfk�hef el ngqlsgiih�hef kef���ghf��
e��� 1 0 � 0 0 3 3 3 0 �� 0 � 0 � 2 0$ � }n�f �� kgf ����h�� '1� hf�e g qeuhkgqq� ��mh�gq�f�
fe�t gq le�t � � el ngqlsgiih�hef kef���ghf�� e��� � 0 0 3 3 3 0 �� 0 � 0 � 2 0$ �

�e� �n� ���� el �n� ��k�hef r �n� p�eel h� �ht hqg� �e �n� hf��u�� kg�� � ��fk� ��
ng�� �ng� 


'#*# ��+*� � }n� q�g�� ~�pehf� el gf� �g�gqeu
� �m��� h� ��gqmgjq� hf ngqls
giih�hef kef���ghf� le�t �n�f �n� iet ghf h� �n� �g�hefgq fmtj��� �

�e� �n� ��keufh�hef p�ejq�t �� kgf �g� �n� leqqe� hfu �

'#*# ��+*� � }n� ��keuf h�hef p�ejq�t le� gf� ~��i �g�gqeu
� p�eu�gt gfi
�g�hgj q� hfpm� ig�gjg�� ng� g ����}o�� sketpq��� ig�g ketpq�� h�� �n�f �n�
iet ghf h� �n� �g�hefgq fmtj��� �

� ��� � �b_�\c]c_\ � ^_� ��� �_^ � �]� �_�	 
 �a�^c��

�g�gqeu �  �m��h�� g�� ketpe��i el ��umqg� ��qg�hefgq ig�gjg�� lgk�� ����� el
kef��gf� �mpq��� gfi �mq�� el �n� le�t 


� �10 0 3 3 3 0 1� 0 � 0 0 3 3 3 0 �4 � 
1 � 0 �� 0 �0 0 3 3 3 0 � 0 �4� � 0 3 3 3 0 �� ��� �0 0 3 3 3 0 �� �4� � 0� �0 0 3 3 3 0 � 0 �� �0 0 3 3 3 0 �� �4� � 0
1 0   0 2 /0 0 3 3 3 0 1�  � 2 /� 3



�n��� �n� � � � g�� hfpm� ig�gjg�� ��qg�hef� r � gfi � g�� ��qg�hef ��tjeq�
ekkm�hfu hf �n� n�gi el �mq�� � ��qg�hef � gfi �gkn ��qg�hef � � h� ep�hefgq hf �n�
�mq� � }n� � � g�� fe� f�k���g�hq� ih��hfk� �g�hgjq�� gtefu �n�t ��q��� jm� �n��
g�� gqq i h��hfk� l�et �n� 1 � � gfi  � � r �nhkn g�� gqq ih'���f� �

}n� iet ghf el �n� 1 � gfi  � �g�hgjq�� h� �n� ��� el fefsf�ug�h�� hf��u���
fmtj��� � r jm� �gkn / � gfi gf� kef��gf� hf �n� hfpm� ig�gjg�� kgf j� gf�
hf��u�� �

}n� leqqe� hfu �n�e��t h� p�e��f j� ��imk�hef el �n� ��keufh�hef p�ejq�t
le� �g�gqeu�  �e �n� ��keufh�hef p�ejq�t hf ��
	�- ����	��, .�.	��. � �		 .	�	�. r
���� r �nhkn h� �ne�f �e j� i�khigjq� hf v{ x| � ���� h� g u�f��gqh�g�hef �n� ��gkns
gjhqh�� p�ejq�t hf ����h f��� r le� �nhkn �n� kef�ghft �f� p�ejq�t h� mfi�khigjq� �
}nh� htpqh�� le� �g�gqeu�  �m��h�� �n� leqqe� hfu �

�,�#*�$ � }n� ��keufh�hef p�ej q�t le� �g�gqeu�  �m��h�� h� i�khigjq� gfi
le� ��t hpe�h�h�� �g�gqeu�  �m��h�� h� mfi�khigjq� �

)�����n�q��� r h� h� p e��hjq� �e p�e�� �n� le qqe� hfu �

�,�#*�$ � o� kgf j� i�khi�i �n��n�� g �g�gqeu �  �m��� h� �gl� r h �� �r h�� em�pm�
kgf j� ��p����f��i hf kef���ghf� le�t le� gf� �gqhi hfpm� ig�gjg�� �

� ��� � �b_�\c]c_\ � ^_� ��� �_^ � �]� �_��� �a�^c��

�g�gqeu� � �m��h�� g�� ketpe��i el ��um qg� ��qg�hefgq ig�gjg�� lgk�� gfi �m q��
el �n� le�t 


� �10 0 3 3 3 0 1� � 
1 � �� 0 0 3 3 3 0 �� � 0
�10 2 /0 �0� 0 2 3 3 3 2 /0 �� ��  � 0���
�1� 2 /� �0� 0 2 3 3 3 2 /� �� ��  � 3

e�
� �10 0 3 3 3 0 1� � 
1 � �1 0 0 3 3 3 0 1� � 3
�n��� � h� g ��umqg� hfpm� ��qg�hef ����� el kef��gf� �mp q��� r �n� 1 � � gfi � ��

g�� gqq ih'���f� �g�hgj q�� r gfi �gkn / � �� h� g �g�hefgq kef��gf� � }n� iet ghf el �n�
�g�hgj q�� h� �n� ��� el �g�hefgq fmtj��� �

o� kgf j� ���f �ng� �g�gqeu� � �m��h�� kgf ��p���� ���� el � �-���  -�
�..�.
�n�f �� tg�� �n� �����hk�hef �ng� le� �gkn � �n� � 0� ��� / � ��  x gfi m�� ef q�
g �hfuq� ��km��h�� �mq� � �� kgqq �n h� kefih�hef �x� �

�m��n�� r h� h� �fe�f �ng� �n� �gqm� el � g��e� p�e k����� gpp�egkn g ���gi�
��g�� �n�f gqq �n� / � �� � g�� pe�h�h�� � �� kgqq �n h� kefih�hef �{� �

}n���le�� r �n�f kefih�hef� �x� {� neqi r �n�f gl��� �et � ~fh�� fmtj�� el �mq�
gppqhkg�hef� �� � hqq efq� u�� � �4 0 0 3 3 3 0 4� � �mp q�� �mkn �ng� 	 4� � 6� 	� 
 �n���
�60 0 3 3 3 0 6� � h� �n� ���gi� ��g�� �gqm� gfi 
 h� gf g�jh��g�hq� �t gqq p e�h�h�� �g�hefgq
fmtj�� �



�� i�~f� �n� ��keuf h�hef p�ejq�t � h�n 
 �eq��gfk� �n� �g�� el i�khihfu
�n��n�� �n��� h� g �mpq� hf �n� q�g�� ~�pehf� el �n� �m��� �mkn �ng� �gkn el
h�� �q�t�f�� h� � h�n hf gf 
 ih��gfk� l�et �n� ke����pefhfu �q�t �f� hf �n� uh��f
�mpq� � }g�hfu gi�gf�gu� el �n� ���gi� ��g�� kef���u�fk� el � g��e� p�e k����� v{-| r
�� kgf p�e�� �n� leqqe� hfu �

�,�#*�$ � }n� ��keuf h�hef p�ejq�t � h�n 
 �eq��gfk� le� �g�gqeu� � �m���h�
�g�h�l� hfu kefih�hef� �x� {� h� i�khigjq� �

� � � ��]�` �_^�� �\` �_\b �a�c_\

�g�gqeu� �� r � g�gqeu��	 gfi �g�gqeu
� �m��h�� g�� kg��� el kef���ghf� qeuhk p�es
u�gt � �ne�� ��f�g� gfi ��t gf�hk� �g� i�~f�i hf g u�f��gq �g� hf vx�| � defs
���ghf� je��et smp ��gqmg�hef� le� kef���ghf� �m��h�� �je�n kef���ghf� qeuhk p�es
u�gt � gfi kef���ghf� ��qg�hefgq kgqkmqm � �m��h��� ���� kef�hi���i � h�nhf g kefs
���ghf� ig�gjg�� l�gt ��e�� hf vx-| gfi tgf� ��k�f� pgp��� ���� vx� r {� | le� �m�s
���� ef kef���ghf� qeuhk p�eu�gtt hfu gfi kef���ghf� ig�gjg���� �

� � � ��-��- 
�,.	-��,	 h� g qe��� jemfi kef���ghf� r gf mpp�� jemfi kef���ghf�
e� g kef���ghf� el �n� le�t 1 2 6 � � �n��� 6 � � � )e�� �ng� gqq ugpse�i��
kef���ghf�� g�� ngqlsgiih�hef kef���ghf�� r jm� �et� ngqlsgiih�hef kef���ghf�� g��
fe� ugpse�i�� kef���ghf�� � �e� ��gtpq� r 1 2 � � z h� g ngqlsgiih�hef kef���ghf�
jm� h� h� fe� ��p����hjq� j� ugpse�i�� kef���ghf�� � � q�g�� ~�pehf� ��gqmg�hef le�
�g�gqeu � h�n ugpse�i�� kef���ghf�� h� i��k�hj�i hf v{y| � }n� ��keufh�hef p�ejq�t
h� gq�e ��mih�i hf v-| � }n� �o�d� �����t vz| htpq�t �f�� �g�gqeu �m��h�� � h�n
hf��u�� ugpse�i�� kef���ghf�� � �iihfu f�ug�hef hf g �gl� �g� �e �g�gqeu � h�n
ugpse�i�� �m��h�� h� ��mih�i hf v{z| �

� 	���-�� 
�,.	-��,	 h� qh�� g ugpse�i�� kef���ghf� jm� �n� ugps�gqm� kgf j�
gf� hf��u�� �je�n f�ug�h�� gfi fefsf�ug�h��� � }�tpe�gq kef���ghf�� kgf ��p����
giih�hef kef���ghf�� � ��fk� �n� ��keufh�hef p�ejq�t le� �g�gqeu � h�n ��tpe�gq
kef���ghf�� h� mfi�khigjq� � �e����� r gf ��gqmg�hef el ��qg�hefgq kgqkmqm � �m��h��
� h�n ��tpe�gq kef���ghf�� h� pe��hj q� gfi h� kef�hi���i j� �emjg�g�h� hf vx� r
{�| � �� kh�f� ����� le� ��tpe�gq kef���ghf� �g�h�lgk�hef g�� i��k�hj�i hf v�| gfi
le� tefe�ef� ��es�g�hgjq� kef���ghf�� hf vxx| �

dnet hk�h gfi ot h�qhf��h v�| kef�hi�� �n� qgfumgu� �g�gqeu 0� �nhkn h� qh��
�g�gqeu ����fi�i � h�n gf hfk��t �f� ep��g�e� �nhkn t g� ekkm� efq� hf �n� ~���
g�umt �f� el ��qg�hef� � � hf�g� ��km��h�� �g�gqeu 0� h� g �mjkg�� el �g�gqeu�  �
}n� q�g�� ~�pehf� h� ��gqmgj q� le� �g�gqeu 0� �m��h�� v�| �

��hj em�u gfi �q� ��f vx� | kef�hi�� �n� keff�k�hef j�����f ����h f��� gfi g
�mj��� el �g�gqeu �  p�eu�gt � � vx� | �ne� � �ng� �n� q�g�� ~�pehf� el �ne�� �m��h��
�ng� kgf j� ��p����f��i j� g �p�khgq kg�� el ����h f��� r kgqq�i ���sf��� r h�
��gqmgj q� hf ~fh�� �ht � �

}n��� h� g u�e� hfu fmtj�� el htpq�t �f�g�hef� el ~���se�i�� kef���ghf� �m��h��
� h�n qhf�g� kef���ghf� ig�gjg��� r le� ��gtpq� dd��� vy| r ������ vxw| gfi
���� v{�| � }n� �m��� ��gqmg�hef gque�h�nt � i��k�hj �i hf �n h� pgp�� kemqi j �
m��lmq ����f�hef� el �n��� �����t � g� ��qq g� �et � kef���ghf� qeuhk p�eu�gtt hfu



�����t � r le� ��gtpq� d�� �� � r �ng� htpq�t �f� qhf�g� kef���ghf�� � �� gq��gi�
��g���i htpq�t�f�hfu �gl� ��km��h�� �m��h�� hf � ��� �
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 *# # " # " ��$$+  � �h��� r �htpqhl� �n� pe�h�h�� kef���ghf�� j� i�q��hfu gqq
�g�hgj q�� � h�n ���e ke�� kh�f�� � )e� r � � �hqq kef�ghf �n� ��� el kef���ghf�� �ng�
ie fe� kef�ghf �n� �g�hgjq� 1 gfi gqq kef���ghf�� �ng� kgf j� i��h��i l�et �et �
mpp�� jemfi kef���ghf� el �n� le�t �1506 gfi g pe�h�h�� kef���ghf� el �n� le�t
//1 2 /0� 0 2 3 3 3 2 /��� 5$ 4 �n��� / � h� g pe�h�h�� �g�hefgq fmtj�� le� � � � �  �
}n� f�� kef���ghf� k��g��i � hqq j � /0� 0 2 3 3 3 2 /��� 5(4 2 // 6 r �n��� 5( h� � hl
50 gfi 5$ g�� je�n � gfi � e�n��� h�� � }nh� h� ��hqq g pe�h�h�� kef���ghf� gfi hl
4 0 6 gfi // g�� hf��u��� r �n�f �n� f�� ugps�gqm� k��g��i � hqq j � gq�e gf hf��u�� �
}n���le�� r mpp�� jemfi gfi pe�h�h�� kef���ghf�� g�� kqe��i mfi�� �� h���f�hgq
�mgf�h~�� �qht hfg�hef hf �n� kg�� el je�n �g�hefgq� gfi hf��u��� � �� kgf p�e��
�n� �emfif��� el �n� �mgf�h~�� �qht hfg�hef �ht hqg�q� �e �n� p�eel el ��ttg y �

 *# # " # " ��$$+ � � }nh� kg�� h� ��tt���hk �e �n� kg�� el ��ttg x� � qq
kef���ghf�� k��g��i � hqq j � j�����f g qe��� jemfi kef���ghf� gfi g f�ug�h��
kef���ghf� �

 *# # " # " �,�#*�$  � ��� m� kef�hi�� gf� ��qg�hef � �10 0 3 3 3 0 14 � � �gkn lgk�
el � �hqq kef�ghf g kef�mfk�hef el pe�h�h�� gfi mpp�� jemfi kef���ghf�� � )e��
�ng� �n� q�l� ngfi �hi� el �gkn pe�h�h�� kef���ghf� � hqq j � �n� �gt � g� �n� q�l�



ngfi �hi� el g pe�h�h�� kef���ghf� hf �n� hfpm� ig�gjg�� e� ef� el �n� �m q�� ��k�p�
�ng� �et � ke�� kh�f�� kgf j� kngfu�i �e ���e � }n���le�� r �n� fmtj�� el ih'���f�
q�l� ngfi �hi�� el pe�h�h�� kef���ghf�� h� g ~fh�� fmtj�� �hl �� ng��  �g�hgj q��
hf g pe�h�h�� kef���ghf� r �n�f �n��� kemqi j� {� ih'���f� q�l� ngfi �hi�� �ng�
kem qi j� u�f��g��i l�et h�� �

��� � j� �n� ��� el pe�h�h�� ke�� kh�f�� hf gf� pe�h�h�� kef���ghf� hf �n�
hfpm� ig�gjg�� e� �n� �mq�� � ��� � j� �n� ��� el ugps�gqm�� hf gf� mpp�� jemfi
kef���ghf� � ��� � i�fe�� �n� ��� el gqq pe��hjq� p�eimk�� el gf �q�t �f� hf � gfi
gfi �q�t �f� hf � � )e� r kef�hi�� gf� pe�h�h�� kef���ghf� � h�n  �g�hgj q�� � � �
�� �qht hfg�� gf� �g�hgjq� l�et h� j� giihfu h� �e gf mpp�� jemfi kef���ghf�
�� gq�g�� gii gf �q�t �f� el � �e �n� ugps�gqm� el �n� pe�h�h�� kef���ghf� �
�m��n�� �� kgf gii efq�  �ht �� � ��fk� �n� fmtj�� el pe��hjq� ugps�gqm��
�ng� kgf j� k��g��i h� ~fh�� � of lgk� r hl �n��� g�� g� te��  �g�hgj q�� hf gf�
pe�h�h�� kef���ghf� r �n�f �n� ��� el pe��hjq� ugps�gqm�� �ng� kgf j� k��g��i g��
�  �6 2 � 0 2 3 3 3 2 �� 
 6 & � 0 � � & � � ��� 0 x � � �  � � �e� gf� ~��i
p�eu�gt r  �hqq j� g kef��gf� ��mh�gq�f� �e �n� t g�htmt fmtj�� el �g�hgj q��
hf gf� �mq� e� lgk� � ��fk� �n� fmtj�� el pe��hjq� ugps�gqm�� �ng� kgf j� k��g��i
h� peq�fet hgq hf �n� �h�� el � gfi � gfi n�fk� gq�e hf �n� �h�� el �n� hfpm�
ig�gjg�� �

� hf k� je�n �n� ��� el q�l� ngfi �hi�� gfi �n� ��� el �hun� ngfi �hi�� �ng� kemqi
ekkm� hf gf� kef���ghf� hf gf� lgk� el � h� g peq�fet hgq hf �n� hfpm� ig�gjg��
�h�� r �n� fmtj�� el pe��hj q� kef���ghf�� gfi �n� fmtj�� el pe��hjq� lgk�� el
� h� gq�e peq�fet hgq hf h� � }n� ~�pehf� ��gqmg�hef f��i� �e kef�hfm� g� te��
�n� fmtj�� el ih'���f� kef���ghf� �mpq�� �ng� kemqi j � gii�i �e �n� ig�gjg�� �
� hf k� �ng� h� g peq�fet hgq fmtj�� hf �n� hfpm� ig�gjg�� �h�� r gl��� �ng� t gf�
h���g�hef� �n� ~�pehf� ��gqmg�hef kgf ��ep � ��fk� �gkn ~��i �g�gqeu� �� �m���
kgf j� ��gqmg��i hf �}o�� hf �n� �h�� el �n� hfpm� ig�gjg�� �

� �ht hqg� g�umt �f� kgf �ne� �ng� �g�gqeu��	 h� gq�e ��gqmgjq� hf �}o��
ig�g ketpq�� h���

 *# # " # " ��$$+ � � � � �hqq j � �n� kef� mfk�hef el gqq �n� ngqlsgiih�hef
kef���ghf�� hf � �ng� ie fe� kef�ghf �n� �g�hgjq� 1 gfi gqq �n� ngqlsgiih�hef
kef���ghf�� �ng� kgf j� i��h��i l�et gf� pgh� el ngqlsgiih�hef kef���ghf�� hf �
m�hfu �n� htpqhkg�hef �gjq� j�qe� �

1 �  � 6 �1 2  � 6 1 2  � 6 �1 �  � 6
1 � � � 4 �� 2  � 4 2 6 �� �  � 4 2 6

�1 2 � � 4 � �  � 4 2 6 � 2  � 4 2 6
1 2 � � 4 � 2  � 4 2 6 � �  � 4 2 6

�1 � � � 4 �� �  � 4 2 6 �� 2  � 4 2 6

�h��f gf� ��e ngqlsgiih�hef kef���ghf�� � h�n eppe�h�� �huf� le� 1 r �n�h� �mt
h� ���m�f�i j� �n� htpqhkg�hef �gj q� � o� h� �g�� �e ��� �ng� hl � kef�h���i el ngqls
giih�hef kef���ghf�� r �n�f � � �hqq kef�ghf efq� ngqlsgiih�hef kef���ghf�� j �kgm��



hf �gkn kef���ghf� k��g��i m�hfu �n� htpqhkg�hef �gjq� �n� ugps�gqm� � hqq j � �n�
�mt el ��e ugps�gqm�� gq��gi� p����f� hf � � }n���le�� efq� fefsf�ug�h�� ugps
�gqm�� � hqq j � k��g��i m�hfu �n� htpqhkg�hef �gjq� � }n� efq� kg�� �ng� t��h��
�p �khgq t �f�hef h� �n�f � gfi  g�� �n� �gt � �g�hgjq�� � of �ng� kg�� �� tg�
ej�ghf �h�n�� {� � 426 e� �{� � 426 � }n��� ��e kg��� kgf j� ����h���f hf�e ngqls
giih�hef kef���ghf� le�t g� � 2 � � 3 ���� � �� �$ � 2 � gfi �� 2 � � 3 ���� � �� �$ � 2 �
���p �k�h��q�r �n��� �n� �ee� lmfk�hef �g��� �n� �tgqq��� hf��u�� �gqm� �ng� h�
u��g��� �ngf e� ��mgq �e gf� uh��f �g�hefgq �gqm� �

�e� gf� hf��gf�hg�hef r hl ��e ngqlsgiih�hef kef���ghf�� g�� je�n ��m� r �n�f
�n�h� �mt gq�e tm�� j � g ��m� ngqlsgiih�hef kef���ghf� � ��fk� hl � h� ��m� r �n�f
� � tm�� j � gq�e ��m� le� gf� hf ��gf�hg�hef el �n� �g�hgjq�� 1 0 � 0 0 3 3 3 0 �� �

�e� �n� e�n�� ih��k�hef r �mppe�� �ng� � � h� ��m� le� �et � hf��gf�hg�hef el
�n� �g�hgjq�� � 0 0 3 3 3 0 �� � }n�f t g�� �n� �gt � hf��gf�hg�hef hf�e � � � l��� �n�
hf��gf�hg�hef r 1 �hqq j � �n� efq� ��tghf hfu �g�hgjq� hf � � � n������ 1 e kkm��
pe�h�h��q�r �n� kef���ghf� htpqh�� g qe��� jemfi le� 1 r gfi �n������ 1 e kkm��
f�ug�h��q� �n� kef���ghf� htpqh�� gf mpp�� jemfi le� 1 �

�mppe�� �ng� �n� qg�u��� qe��� jemfi � h� ht pqh�i j� �et� kef���ghf� 3 gfi
�n� �tgqq��� mpp�� jemfi � h� ht pqh�i j� �et � kef���ghf� � � � hfk� �n� �mt el 3
gfi � mfi�� �n� km���f� hf ��gf�hg�hef h� ��mh�gq�f� �e � � � gfi h� hf � � r �nhkn
h� ��m� r �� kgf ~fi g �gqm� j�����f � gfi � hfkqm�h��q� le� 1 �ng� � hqq t g�� �
gq�e ��m� �

 *# # " # " �,�#*�$ � � �� kgf teihl� �n� jg�hk ~�pehf� ��gqmg�hef t ��nei
j� giihfu le� �gkn ��qg�hef � efq� �pehf��� �ng� ie fe� iet hfg�� gf� �g�qh��
pehf� gii�i �e ��qg�hef � � }nh� �ne� � �ng� �n� fmtj�� el pehf�� gii�i �e �
tm�� j� ~fh�� � �� ��g�ef hfu �ht hqg�q� �e � le� �gkn i�~f�i ��qg�hef r �� kgf
��� �ng� �n� teih~�i ~�pehf� ��gqmg�hef tm�� ���t hfg�� � }n� ke���k�f��� el �n�
teih~kg�hef leqqe� � l�et �n� ej����g�hef �ng� pehf�� �ng� g�� fe� gii�i g�� fe�
f�� �hf �n� ��f�� �ng� �n��� h� fe hf��gf�hg�hef �nhkn t g��� �n�t ��m� jm� ie��
fe� t g�� gf� e�n�� hfpm� e� gq��gi� i��h��i lgk� ��m�� �


