
�

�Q�PBVN�

h� QaD ��VN�

OvW�� K�LY OOa wO b w a Qo � �O� Q�O O��x� ���tvy�Q u�QwO R� xm OQ�O �Q �twyit u�ty �Q�PBVN�
�s�UQ� QiY �xOv�t�k�� x� s�vm s�UkD b Q� �Q a Qo � x�oQy �CU� Q�PBVN� b Q� a s�� wo�t �b �� 	 w
�Q�PBVN� R� pO�at �i� QaD s�y�wN�t swyit u�ty T�U� Q� �CU� Q�PBVN� 
 Q� �� �p�Ft ��Q�

�s�vm u���

x�oQy CU� Q�PBVN� b Q� a s�� wo�t �b �� 	 w OvW�� K�LY �O�Oa� b w a O�vm ZQi �h� QaD

a s�UkD CtUkGQ�N �Q q CQwY u�� QO �a � bq xm �Qwx� OW�� OwHwt q Ovv�t K�LY �OOa
�s�t�v�t b Q�

s�����t q Ovv�t K�LY �OOa �s�vmC��F �Q b Q� a �Q�PBVN� xmv�� ��Q� Oa�x� u�� R� u��Q��v�
�OW�� Q�QkQ� a � bq �w�UD xm �Qwx� OQ�O OwHw s�vm�t C��F ��

p�Ft u�� QO ��			�� � � 


� �		� �Q� RCU� Q�PBVN� 


 Q� �			�� � ��� p�Ft

N �OvQ�O �Q �Q�PBVN� h� QaD QO q w b �a Vkv ��DQDx� �		� w 


 ��			� � �

N ����� � ��� � ���� �Q� R CU� Q�PBVN� ��� Q� ���� ��� p�Ft

Q�PBVN� � Q� �� xmCiQo xH�Dv u�wD�tv �w�UD u�� R� �O�vm xHwD �� � �� ��� �w�UD x� �xDmv
�CU�v K�LY �OOa ��� �Q� R �CU�



O�Oa� �x� Q�v ��

OQi O�Oa� w GwR O�Oa� ��VN�

�OvQ�PBVN� � Q� xm Ov��O�Oa� GwR O�Oa� �Ovt�v�t GwR O�Oa� �xawtHt �Q f�� �� �� �� � � �g �xawtHt
�� k pmWx� �OOa GwR OOa Qy �Ck�kLQO � � � � w � � �� � �� � �� � �� � �� �
�s�t�v�t OQi �OW��v GwR xm �Q �OOa Qy �CU� f	� �� �� �� � � � g �xawtHt R� �w�a k xm CU�
TB �OvQ�Ov QiY �xOv�t�k�� � Q� s�UkD QO OQi O�Oa� �f�� �� �� � � � � g ��CU� Q��Q� OQi O�Oa� �xawtHt
�CU� f	� �� �� � � � g �xawtHt R� �w�a k xm Ov��k � � pmWx� O�Oa� u�� �OvQ�O l� �xOv�t�k��
�OvW�� �s w �r OOa wO u�� Qo � �Q� R CU� GwR �OOa �GwR OOa wO Qy �tHpY�L
Qo � �Q� RCU� GwR �OOa R�v OQi OOa wO Qy �tHpY�L �CU� GwR �OOa xm �r��s � ��r�s�

�CU� GwR �OOa xm ��r������s��� � ��r�s��� �OvW�� �s�� w �r�� OOa wO u��
��r����s��� � ��r�s����w�UD x��CU� OQi�OOa �GwR�OOa w OQi�OOa �tHpY�L

�Q� R �CU� OQi �OOa �OQi OOa O�OaD Qy �Q�pY�L ��O�vm xHwD

��r � ����s� �� � �rs� �r � �s� � � ���rs� r � s� � �

�Q� R �CU� GwR �OOa OW�� GwR �yu� R� �m� pk�OL Qo � �OOa wO �qFt �OOa O�OaD Qy �Q�pY�L
���r�t � ��rt� x�ov� s�t�v� t �Q Qo�O OOa w �r �Q GwR OOa u� Qo �

N �CU� OQi �OOa �l� w GwR �OOa ��� �Q� R CU� OQi �OOa ��� � � ��� p�Ft

N �CU� OQi OOa �	 �Q�pY�L �Q� R CU� OQi �OOa ���� � ���� ��� p�Ft

�a��a��a��a � �		� xm �Qwx� OQ�Ov OwHwa Ovv�tK�LY�OOa xm O�vmC��F ��� �xr�Ut

OOa �t� CU� GwR AJ CtU OOa Q�yJ �tHpY�L �p�L Qy QO �CU� GwR �� w OQi �� a �pLx�Q

N �CU� OQi CU�Q CtU
sy �ypmW u�� x� �Q b j a CQ��a �b j a s�U� wv�t �CU� Q�PBVN� b Q� a �Dkw �	Q
PoO�tv

R� �rt�a b� w �CU� a x�raswUkt b� w �OQ�tW�t �Q a �b� ��Ovm�t O�a �Q a �b� �Ov�wN u�wD�t
�b � j a s�U� wv�t Ovmv O�a �Q a �b Qo � �OvQDpw�ODt pw� CQ��a wO ��CU� a

CQ��ax� �� �


 j �			� � � �Ovm�t O�a �Q �		 ��	 Qo�O CQ��ax� �� ��	 j �		 ��� p�Ft

N �OQ�tW�t �Q �			� � � �


 Qo�O

a � a�� �OW�� QiY�v w K�LY�OOa a Qo � �Q� R �Ovm�t O�a �QVOwN �QiY�v OOa Qy ��� p�Ft

OOa Qy Q� QiY xm O�vm xHwD ��s�vm�t ZQi QiY�v �Q a �CU� swyit�v QiY Q� �Q�PBVN� uwJ�
N �CU� Q�PBVN� QiYQ�e

������
 �Qyt ��xvwtv



�� �Q�PBVN�

N �a� � a � a�a� �� �Q� R CU� Q�PBVN� a Q� a� � a �� p�Ft

�Q�PBVN�X�wN ��VN�

�c j a x�ov� c j b w b j a Qo � �pw
 C�Y�N

u�wD�t�r	t u�� C��F� ��Q� �CU� Q�PBVN� c Q� a x�ov� �OvW�� Q�PBVN� c Q� b w b Q� a Qo � �va�
xm CU� OwHwt q Ovv�t K�LY �OOa TB CU� Q�PBVN� b Q� a uwJ �OQm pta pmW u�� x�
Q�N� �w�UD wO R� �CU� K�LY �OOa R�v q� xm b � cq� �c Q� b �Q�PBVN� p�rOx� w a � bq

�a � cq�� x�ov� �s�t�v� q�� CU� K�LY �OOa xm �Q qq� Qo � xm a � c�qq�� s�U� wv� s�v�wD�t
�CU� swUwt ��O�a�D x� C�Y�N u�� �c j a ��Q�PBVN� h� QaD Q��v� TB

�bc j ad x�ov� c j d w b j a Qo � �swO C�Y�N

a � bq s�U� wv�t C��F� ��Q� �CU� Q�PBVN� bc Q� ad x�ov� OvW�� Q�PBVN� c Q� d w b Q� a Qo ��va�
s�U� wv�t w s�vm�t �Q� sy QO �Q �w�UD wO u�iQ q�L �Ov�K�LY �O�Oa� q� w q xm d � cq� w
TB ad � �bc�q�� s� Qw��t CUOx� �q�� x� qq� K�LY OOa �Q�Pos�v R� TB �ad � bc�qq��

�CU� Q�PBVN� bc Q� ad

N �� j �� �pw� C�Y�N Q��v� TB � j �� w � j � ��� p�Ft

N ��� j �� �swO C�Y�N Q��v� TB � j 
 w � j � ���� p�Ft

�b j a� c w b j a� c x�ov� b j c w b j a Qo � �swU C�Y�N

b Q� R�v �yu� j� QiD pY�L w �tHpY�L x�ov� OvW�� Q�PBVN� b Q� c w a Ovv�t OOa wO Qo � �va�
TB �c � bq� w a � bq s�U� wv�t C��F� ��Q� �CU� Q�PBVN�

a� c � bq � bq� � b�q � q�� � bq��

�rw �CUq�� C��F� x��Wt R�v b j a� c C��F� �CU� Q�PBVN� b Q� a� c TB �q�� � q� � q� xm
�j� QiD pta ��

�b j ak x�ov� OW�� K�LY �OOa k w b j a Qo � �sQ�yJ C�Y�N

s�U� wv�t C��F� ��Q� �CU� Q�PBVN� b Q� sy a R� �� Q�t Qy OW�� Q�PBVN� b Q� a Qo � �va�
Q�PBVN� b Q� akTB ak � bq� s� Qw��tCUOx� q� Q� qk �Q�Pos�v �� �ak � bdkTB �a � bq

p�rOx� �t� �� j k w b j a �Q� R �CUy R�v swO C�Y�N R� X�N �Dr�L C�Y�N u�� xD�r� �CU�
�s�OQw� xv�o �OH �Q u� �C�Y�N u�� C�ty�

������
 �Qyt ��xvwtv



O�Oa� �x� Q�v �	

q�� smL �DUQO �b j az � cy x�ov� OvW�� K�LY OOa wO y w x w b j c w b j a Qo � ���� p�Ft

N �OwW�t swrat sQ�yJ w swU ��yC�Y�N R�

�b� j a� x�ov� b j a Qo � ���� �xr�Ut

N �s�vm�t xO�iDU� b j a w b j a �x	��Q wO uDiQo Q
v QO �� swOC�Y�N R� smL C��F� ��Q� �pLx�Q

u�tyx� �O���t CUOx� b� j a� �x	��Q swO C�Y�N w b� j a� w b j a �x	��Q wO R� xO�iDU� ��
�O���t CUOx� bn j an �x	��Q �swO C�Y�N R� QQmt �xO�iDU� �� OW�� �a�� �OOa n Qo �

R�v sQ�yJ w swU X�wN R� l� Qy R� xO�iDU� �� u�wD�t �Q a Q� a� � a �Q�PBVN� ���� p�Ft

N ���QJ� �OQm u���

�CU� Q�PBVN� �	�� Q� ��a � ���� xm O�vm C��F OW�� �a�� �OOa a Qo � ���� �xr�Ut

��a � ���� � TB ��a � � � �k �va� �CU� GwR �a � � TB CU� OQi �a �pLx�Q

N ��	�� j ��a � ���� xH�DvQO w ���k�� � �	��k��

�CU� Q�PBVN� �� Q� �r � �s xm �Qwx� �Ov�ZwQit s w r Ovv�t K�LY OOa wO ���� �xr�Ut

�CU� Q�PBVN� �� Q� R�v 
r � �s O�vm C��F

TB �� j ����r � �s� sQ�yJ C�Y�N Q��v� ��� j �r � �s �xr�Ut ZQi Q��v� �pLx�Q

CUOx� �swU C�Y�N� Q�N� �x	��Q wO j� QiD R�TB ��� j ���r � �s� uwJ ��� j ��r � �
s
N ��� j 
r � �s TB �� j ���r � �
s�� ���r � ��s� s� Qw��t

�
 j �n� � �n� � x�ov� OW�� Q�PBVN� � Q� �n� � Qo � xm O�vm C��F ���� �xr�Ut

�j�n���n��� s� Qw��tCUOx� x	��Q wOj� QiD �� �� j �nuwJ w� j �n�� �ZQi Q��v� �pLx�Q

u��Q��v� �n � �k � � �va� �n� � � �k TB �� j n� � �va�

�n� � �n� � � ���k � ��� � ���k � ��� �
� �� 
k� � ��k � �� �k � �� �
� �� 
k� � ��k � 
 � 
��k� � �k � ��

N �
 j �n� � �n� � TB

�OW�� Q�PBVN� a� � Q� a� � � xm �Qwx� O�vm �O�B �Q a Ovv�t K�LY O�Oa� s�tD ���� �xr�Ut

�a�� j a�a��� OwW�t xH�Dv sQ�yJC�Y�N R� xO�iDU� �� �a�� j a��� O�vmZQi �pLx�Q

������
 �Qyt ��xvwtv




� �Q�PBVN�

�iQ R� a � � j a � � s� Q�o�t xH�Dv x	��Q wO u�� w p��iD C�Y�N R� xO�iDU� �� uwvm �
a� � �va� a� � j � s� Qw��t CUOx� swU C�Y�N R� xO�iDU� �� ��OOHt TB �a� � j a� �
Ov�CQ��a a umtt Q�O�kt xH�Dv QO �a� � � �� �� a� � � �� TB CU� � R� �y�raswUkt
x	��Q u�� TB �OwW�t Q�QkQ� a� � j a� � � �x	��Q �Q�O�kt u�� �Q�Po �H �� ��� w �� �	 �� R�
N �CU� Q�QkQ� � w 	 ��� ��� Q�O�kt ��R�x� ��k�kO
CUQO OvW�� �ivt b w a Qo ��r	t u�� �a � b x�ov� a j b w OvW�� �a�� OOa wO a w b Qo � �xDmv
R� QDtm a s�vm Q
vhQY Ctqa R� Qo � Ck�kLQO �CU� QDnQR� �� R� � �rw � j �� �qFt �CU�v

�CU� b �� �w�Ut ��

�a� b � �a� xm O�vm C��F �a� b j a� � b� w Ov��a�� OOa wO b w a ��� �xr�Ut

x	��Q u�� �tH �� �a� b j a� � b� TB �a� b j �a� b��a� b� �sQ�yJ C�Y�N Q��v� �pLx�Q

N �a� b � �a� TB a� b j �a� s� Qw��t CUOx� xr�Ut ZQi �x	��Q ��

C��F �OW�� Q�PBVN� ab � cd Q� l� Qy w OvW�� �a�� �O�Oa� d w c �b �a Qo � ���� �xr�Ut

�ab� cd � �� xm O�vm

��swO C�Y�N Q��v�� �ab � cd�� j ab TB ab � cd j b w ab � cd j a �ZQi Q��v� �pLx�Q

CUOx� s�vm sm sy R� �Q x	��Q wO u�� Qo � ��ab � cd�� j cd OwW�t xH�Dv x��Wt Qwx� ut�QO
n �va� �n� j n x�ov� n � ab � cd s�vm ZQi Qo � �va� ��ab � cd�� j ab � cd s� Qw��t
xH�Dv QO �CU� n � �� �n� j n �QW �� umtt Cr�L �yvD �CU� Q�PBVN� VOwN �� Qt Q�
N �ab� cd � ��

�s�vm�t xQ�W� �Q�PBVN� OQwt QO G��Q ��yx��DW� ��a� x� �Hv�� QO �xHwD

� j 
 w � j � �p�Ft u�wvax� a� c j b� d CiQo xH�Dv u�wD�tv c j d w a j b �x	��Q wO R� �
�CU�v Q�PBVN� � Q� �� �rw

�a � k j b � k x�ov� OW�� K�LY �OOa k Qo � xm CiQo xH�Dv u�wD�tv a j b �x	��Q R� �
Q�PBVN� � Q� � OwW�t xH�Dv s�vm xi��� �Ql� OOa u�iQ x� Qo � �rw � j � p�Ft u�wvax�

�CU� �re xm CU�

� Q� � �t� �� j � w � j � �qFt �t � r j s CiQo xH�Dv u�wD�tv t j s w r j s ���wQ R� �
�CU�v Q�PBVN�

������
 �Qyt ��xvwtv



O�Oa� �x� Q�v ���

syt O�LD� OvJ �	VN�

�O��xO�O u�DUQ��O pw� p�U ���� Q ��Dm QO �q�tDL� �Q Q� R ��yO�LD�

� �a� b�� � a� � �ab� b�

� �a� b�� � a� � �ab� b�

� �a� b��a� b� �GwORt O�LD��
� �a� b�� � a� � �a�b� �ab� � b�

� a� � b� � �a� b��a� � ab� b��

� a� � b� � �a� b��a� � ab� b��

�CU� Q� R pmW x� O�LD� wO u�� s�taD �Ov�hwQat Qeqwj�J ��yO�LD� x� QN� O�LD� wO

x�ov� OW�� �a�� �OOa n Qo � �Qeqwj�J O�LD
 s�taD

xn � yn � �x� y��xn�� � xn�� � xn��y� � � � �� yn���

x�ov� OW�� OQi n Qo � w

xn � yn � �x� y��xn�� � xn�� � xn��y� � � � �� yn���

�Q pY�L TBU w �Q� Qo�Om� QO �Q RDv�QB wO pN�O C�Q��a CU� �i�m Q�N� O�LD� wO C��F� ��Q�
�s�vm xO�U

u�Wv m� �� �Q m �D � R� �a�� O�Oa� �Q�pY�L �OW�� �a�� �OOa m Qo � ���� h� QaD

�	� � � s�vm�t h� QaD ut�QO w s�v�wN�t �p�� QwDm �i m� �Q u� w s�yO�t
�
n

i

�
�

n�

i��n� i��
s�vm�t h� QaD �i � n w OvW�� �ivt�v w K�LY �O�Oa� n w i Qo �

��CU� Q�QkQ� �CU� swUwt ��xrtHwO �U� x� xm Q� R O�LD� ���n R� i� O�v�wN��

x�ov� OW�� �a�� �OOa n Qo � ��	
xrtHwO �U�� O�LD


�x�y�n �

�
n

	

�
xn�

�
n

�

�
xn��y�

�
n

�

�
xx��y��� � ��

�
n

n� �

�
xyn���

�
n

n

�
yn

�O�vm xaH�Qt C����mQD �� w Q�H ��y��Dm x� O�v�wD�t O�LD� u�� C��F� uOv�wN ��Q�
u�� �� �Ov�xDUv�O�t uDw�v w p�mU�B w �tqU� �xQwO �v�Q�� u�O���� Q s��N R�v w u�J u�v�O���� Q �Q ���Q� u�� ��

�CU� xOW hwQat uDw�v ��xrtHwO �U� x� �U� u�� p�L

������
 �Qyt ��xvwtv



��� �Q�PBVN�

s� Qw��t CUOx� �n � � s�vm ZQi q�� O�LD� QO Qo � ���� p�Ft

�x� y�� �

��
	

�
x� �

��
�

�
x�y �

��
�

�
x�y� �

��
�

�
xy� �

��
�

�
y�

� x� � �x�y � �x�y� � �xy� � y�

N

�Ov���t CUOx� p�k �xLiY ��yO�LD� x�ov� n � �� � s�vm ZQi Qo �

�CU� Q�PBVN� � Q� 
n � � �n Ovv�t �a�� OOa Qy ��R�x� xm O�vm C��F ���� �xr�Ut

�pLx�Q


n � � � �
� ���
n�� � 
n�� � � � �� 
� �� � �q

N �� j 
n � � TB �CU� swO RDv�QB pN�O CQ��a q xm

�O�vm C��F� ��xrtHwO �U� R� xO�iDU� �� �Q � j 
n � � �x	��Q ���� �xr�Ut

�pLx�Q


n � ��� ��n � �n �
�
n

�

�
�n�� � � � ��

�
n

n� �

�
�� �

xH�Dv QO w


n � � � �n �
�
n

�

�
�n�� � � � ��

�
n

n� �

�
� � �q

N

�p� q j pq � qp O�vm C��F �Ov��r�wDt OQi OOa wO q w p ���� �xr�Ut

�iQ R� �q � p� � x�ov� q � p s�vm ZQi Qo � �pLx�Q

pq � qp � pp�� � pp � pp � qp

��vt� �CU� Q�PBVN� p� q Q� Qeqwj�J O�LD� s�taD Q��v� pp � qp TB CU� OQi p uwJ

pp�� � pp � pp�p� � �� � pp�p� ���p� ��

TB ���p� �� � p� q �t�CU� Q�PBVN� ��p��� Q� pp��� pp TBCU� GwR p� � uwJ
�Q�PBVN� swU C�Y�N Q��v�TB �p� q j pp � qp xm s�DiQo xH�Dv �q�k w p� q j pp�� � pp

N �p� q j pq � qp OwW�t xH�Dv
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O�Oa� �x� Q�v ��

xm �Qwx� OQ�Ov OwHw c w b �a Ovv�t OQi �O�Oa� O�vm C��F ���� �xr�Ut

�a� b�� � �a� b�� � �b� c��

xi��� �Q bc u�iQ x� Qo � �a� � ab� ac � bc s�U� wv� s�v�wD�t q�� �w�UD uOQm xO�U �� �pLx�Q

s� Qw��t CUOx� s�vm

a� � ab� ac� bc � �bc
a�a� b� � c�a� b� � �bc

�a� b��a� c� � �bc

CQwYu�� QO �O�t�v� �s w �r ��DQDx� �Q �yu� �Ov�GwR a � c w a � b TB OvOQi c w b �a uwJ
�QW QO xm OQi �O�Oa�TB �CU� OQi bc �Q� RCU�Xk�vD xm bc � �rsTB ��r���s� � �bc
N �OvQ�Ov OwHw �Ovvm jOY xr�Ut CQwY QO xOWQmP

�n� � � � �n�� xm �Qwx� O����� �Q n Ovv�t �a�� O�Oa� s�tD ���� �xr�Ut


 j �n�� � n�TB 
 j �n�� w 
 j n� x�ov� n � � Qo � n� � � � �n�� O�vm ZQi �pLx�Q

�� �CU� f�� �� �� �� �g �xawtHt w�a n �va� �n � � u�� Q��v� �CU�v umtt xm 
 j � xH�DvQO
N �Ov���wH n � � w n � � �ki xm OwW�t xO�O O�Oa� u�� V��tR�

�CU� Q�PBVN� �� Q� a� � b� x�ov� OvW�� OQi OOa wO b w a Qo � ���� �xr�Ut

GORt O�LD� Q��v� �pLx�Q

a� � b� � �a� � b���a� � b���a� b��a� b�

�a� b � �s �a� b � �r u��Q��v� �CU� GwR �yRDv�QB R�l� Qy pN�O CQ��a OvOQi b w a uwJ w
Q�PBVN� �� Q� a� � b� TB a� � b� � ��rstu xH�DvQO �a� � b� � �u w a� � b� � �t
N �CU�

�CU� Q�PBVN� � Q� n x�ov� OW�� Q�PBVN� �� Q� �n � �n Qo � xm O�vm C��F ��� �xr�Ut

�CU� OQi n xm s�vm�t C��F �OD�� �n � � xm CU� K��w ��� j �n � �n O�vm ZQi �pLx�Q
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��� �Q�PBVN�

s�U� wv� s�v�wD�t

�n � �n � �n � ��� ��n � �n � �n �
�
n

�

�
�n�� � �

� � � �� ����n��
�

n

n� �

�
�� �n�� � ����n

�n� ����n �q�� �w�UD x� xHwD �� xH�DvQO w � j �n � �n TB �� j �n� �n �ZQi Q��v� uwJ
�OW�� OQi n xm CU� CUQO �v�tR xm CU� Q�PBVN� � Q�

uwJ xm OW�� Q�PBVN� �� Q� O��� ����n��� n

n��

��� �n�� �q�� �w�UD x� xHwD �� uwvm �
N �OW�� � �Q�t O��� n TB � n

n��

�
� n

�CWwv pt�m �� Qt wO p��iD pY�L pmWx� �Q �yu� u�wD�t xm O����� �Q �O�Oa� s�tD ���� �xr�Ut

R� �CUy pt�m �� Qt wO p��iD pmWx� OQi OOa Qy TB ��n � � � �n � ��� � n� �pLx�Q

�O�Oa� �yvD �Ov�pt�m �� Qt wO p��iD R�v � �Q��t TB �n � �n � ��� � �n � ��� �iQ
u�� xm s�vm�t C��F �CU� K�LY �OOa k �Hv�� QO xm Ov��k � � pmWx� xm Ovv�t�t �k��
�va� �n � �k � � w OW��v Qwu�� O�vm ZQi �OvDU�v pt�m �� Qt wO p��iD pmWx� O�Oa�
TB ��k � � � a� � b� xm �Qwx� OvW�� xDW�O OwHw b w a Ovv�t K�LY �O�Oa� O�vm ZQi
w OvOQi wO Qy �� Ov�GwR wO Qy �� a � b w a � b xm O�vm xHwD ��k � � � �a � b��a � b�

TB �a � b � �s w a � b � �r �qFt �Ov�GwR wO Qy TB CU� GwR �yu� �Q�pY�L uwJ
RHx� TB ��k � � � �rs OwW�t xH�Dv �w�UD u�� R� �Q� R �CU� Zk�vD xm �k � � � �rs
N �Ov�pt�m �� Qt wO p��iD �a�� O�Oa� �x�k� �Ov��k � � pmWx� xm �O�Oa�
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