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��tra
xr�kt u�wN�Qi

A��D CQwY x� �Q OwN �xr�kt �xO�mJ ��i�r xr�kt �x��Q� x� u�Ovtxkqa
�� w �UQ�i lD �Latex Q�Ri� sQv ��� �U�rov� w �UQ�i u�� R x� xOW
p�UQ� Q�v�tU �xv�NQ��O x�l�vwQDmr�CUB �� wCUB j� Q� R� �Word

�Ov��tv
�D�Qm �PtAlgebras� Groups and Geometries �xrHt ��ut�QO
QO �tra �xD�tm �UwD xO� RoQ� Cq�kt R� O�OaD xmCU� xOt� pta x�

�OvUQ� A�J x� xrHt u�
Q�v�tU xv�NQ��O TQO�

CavYw sra x�oWv�O���� Q �xOmWv�O # �����ltQ�v # u�QyD
u�Q��

l�vwQDmr� CUB
ma���	
iust�ac�ir
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 Q utHv	 xt�vQ�N ��

�y�yo �
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��� � ��k x� �QU GvB ��ovQ QDUwB �QU xO
��v�HRw� �iwr�w�� ��vwQ�� u�L� Qw�� ��yt�v x� QDt�Dv�U
KDir�w�� u�Or�E��e ��tRQ�wN �Uwtu�OtLtxrr�O�aw��
��k x� �QU GvB w�v�W�mO�WtH u�Or�E��e w s��NQta
��q� u�QwO ��tqU� uOtD ��yt�v x� QDt�Dv�U�����
�Tv�UvQ� ���Rwv w u�wv QYa �x�rw� ��yv�QwO �u�vw�
�xv�NQ��O QO C����� Q�v�yH p�U��rt O�DUC�Q�WDv� R�
������� QDUwB xO u�� ��y� �CU� OwHwt utHv�
u�� �CU� xOW u��aD ������ �yv� p�UQ� �xv� Ry w p�� Q
��yxv�N��Dm VN�Cv� R Ov�wD�t �wDLtQB w ��� R �xawtHt
�yv�DUQ��O ��yy�oWv�O ��ywQy�Q w �yk�D� ��yUqm ��yvr�U
�OW�� C����� Q ��yxv�N w �y�QUovyQi Q��v�at�Ht w
���kD sQDLt u�Q�Ot w uqw�wUt xS�wx� �u�Ovtxkqa R�
utHv� �xv�NQ��O ��T�iv �xawtHt u�� O� QNCyH OwW�t

�OvQ�o� T�tD
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�w�L u�Q������ Q utHv� �xv�y�tV��tyVQ�Ro p�w� OrH
uqUQ� QDmO ��k� ��vH VWwm �� �i�YwD �xr�kt �
xNUv Qy ��y� �OW QWDvt �UQ�i u�� R x� u�tO�W
xOW u��aD p�� Q " � u� p�UQ� �xv� Ry w p�� Q !� �
��yxQwO u��wHWv�O xS�w x� �u�Ovtxkqa R� �CU�
x� QWv u�� O� QNCyH OwW�t ���kD�r�tmD Cq�YLD

�OvQ�o� T�tD utHv� �xv�NQ��O ��

�� Metric and Complete metric �� frames�

M� Vojdani Tabatabaee and M� Mehdi

Ebrahimi� Applied Categorical Struc�

tures� Vol ��� ���� ��������

� Metric �� frames versus metric Lindelof

spaces� M� Vojdani Tabatabaee and M�

Mahmoudi� Southeast Asian Bulletin of

Mathematics� Vol� �� ��� ��� � ����

�� Metrizability of �� frames� M� Vojdani

Tabatabaee� M� Mehdi Ebrahimi and M�

Mahmoudi� To appear in Cahiers du

Topologie et Geometrie Diferentielle Cat�

egoriques�

�� Uniform completion of k�frames� M� Vo�

jdani Tabatabaee� M� Mehdi Ebrahimi

and M� Mahmoudi� Submitted�

�� Cauchy completion of k�frames� M� Vo�

jdani Tabatabaee� M� Mehdi Ebrahimi

and M� Mahmoudi� Submitted�
� �

� �

�x�yD ��Q� u�wN�Qi
C����� Q �xyO u�twO QDUwB

���� u��� �$ �r� �

QO C� ��� � Q hrDNt ��yx�vH uO v�U� vW hOy � �
u��� syO �D pw� �u�Q�� ���� Q utHv� �QD��Uw �L�U
xOQm �Q�Pot�v C����� Q xyO u�wvaCLD �Q p�U Qy x�t
�R� Qxt�vQ� �hOy u�� jkLD ��Q� �Q ���yC�r�ai wCU�

�CU� xOQm
R� �Oa � p�U C� ��� � Q xyO sqa� QDUw B x�y D ��Q �
w Qm� ��yKQ� w �yxO�� s���tv�t CwaO u�Ovtxkqa
�Q C����� Q ���� R ��yx�vH Ov�wD� xm �Q OwN ��O�
xv�NQ��O x� �Ovm u��� QDUwB �r�k QO uWwQ �DQwYx�

�Ov��tv p�UQ� u�Q�� ���� Q utHv�
���������� ��yO�yvW�B Ci�� QO Cryt u� QN�

C����� Q xyO xD�tm



�� ���� x�tQP� �� �xQ�tW ��� p�U

u�Q�� ���� Q utHv� sQDLt u�oOv��tv xHwD p��k
�D �	
��
 �xQwO ��Q� �k�kL ���a� C�w�a

��
��
�

Qy x�tu��� w Qyt QO ��DOta Q�ow	a O� Q�O Q�	LDU� xm xvwou�ty
���kD sQDLt u�oOv��tv R� Qt� u�� p�yUD CyH �OwW�t s�Hv� p�U

�Ov��tQi xHwD Q� R C�mv x� OwW�t

w	a ����� �xQwO QO xm �v�Um C� w	a O�OtD CyH ��
�i�m Ov�xOQm Ci�� QO C� w	a CQ�m w Ov�xOw� utHv�
xOW A�J� �k�kL �	a� C� w	a O�OtD sQi CU�
x� �w� Qt �r�tDL� C�Q��eD w p�tmD �Q �
 xt�vQ�N QO
uwDU QO �Q u�W�B �xOW p�tmD sQi QO GQOvt C�aq��
! �xQ�tW AJCtU skQ wO� �O���tQi GQO C�L��wD

��CU� �� �� �$ C� w	a CQ�m �tkQ
�v�Um X�N �k�kL C� w	a CU�wNQO sQi p�tmD ��
�Ov�xOQmvCi�� QO �Q�����xQwOC� w	aCQ�m xmCU�
��CU� xOW GQO 
 xt�vQ�N QO sQi u�� R� �xNUv�
�$�$�Q�H��UL x� �Q�Di�� QO�yD� w	ajL��i�r ��
utHv� s�v x� �!��
�� Om �O���CHy� �x�aW Crtlv��
xOW p�tmD �ytQi w �mv�� O�UQ w R� Q�w �u�Q�� ���� Q

�O���tQi p�UQ� utHv� �xv�NQ��O �v�Wv x� �Q
w u D rw � �i � m w �t m � k DQ� QO u�Q� m ty w OwN ��
x � �w � Qt Q� �N� w O�Wwm � ��� � Q �xW �O v�wnvyQi
�O�DUQi� xv�NQ��O x� �Q OwN �oOv��tv pLt �yD�r�ai
�tW xS � w x � �	a� Ovt DQOk CUO QO utH v� paWt
u�� �Q� �O� R�U dwQi QB �Q u� �CU� sQDLt u�oOv��tv
�D�� QWv p�UQ� w utHv� �	a� O�OaD uOQ� q�� Qw
vt

�CU� R�UQ�m u�v� �Q� �wDLtQB

�U�wvxr�kt �xk��Ut u�wN�Qi
u�Q�� ���� Q utHv�
u�wH u�ywSB���� Q �Q�

�p�U Qy u��� syO �D sm� �C����� Q �xyO�

u�Q�� ���� Q utHv� C�Q�WDv� R� ���� Q �xW�Ov� w nvyQi �xrHt
VQ�ov �Q� �Q �xk��Ut �C����� Q �xyOC�U�vt x� xr�U Qy OQ�O OYk
QwWm �yy�oWv�O u�� wHWv�O �x�rm u�� QO ���� Q �i�YwD Cq�kt
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�yo �

utHv� sQDLt ���a� w u�oOv��tv xHwD p��k
u�Q�� ���� Q

x�aW CQ�HD lv�� QO �
!� ���� �xQ�tW Q�H ��UL
w u�oOv��tv CU� xOW K�DDi� $�	 Om �� Qe OvR u�Nt� Qm
x� �Q ��kwkL w �k�kL� �yD� w	a jL Ovv�wD�t sQDLt �	a�
O���CHy� x�aWCrtlv�� �$�$� Q�H��UL �� ��UL u��

Ov��tv R� Q�w !��
�� Om

�k�kL sQDLt ���a� xHwD p��k
���� x�tQyt xQwO �Q� �	a�C� w	a O�OtDR�Uu�U� Qw
vt x�
MU�B xm�DQwY QO OwW�t ���kD �	a� x�rm R� ����� x�tQyt �r�
QO xOW A�J� ��k�kL C� w	a CU�wNQO sQi QO GQOvt C�aq��
C� w	a jL R� Q�w R� TB �CU� xOQmv Q��eD �
 �xQ�tW xt�vQ�N
Om O���CHy� x�aW u�QyDCrtlv�� �$�$� �mv�� ��UL x� Q
vOQwt
x�aW CQ�HD lv�� �
!� ���� xQ�tW Q�H ��UL �� !��
��
Z�k CWB QO �u�Q�� ���� Q utHv� s�v $�	 Om �� Qe OvR u�Nt� Qm

�OvDUQi� utHv� �v�Wv x� w OvU� wv� �Q Q� R C�aq�� �mv�� O�UQ

�� �� �$ �yxQ�tW �� xm �tkQ VW C� w	a CQ�m �xQ�tW �
�CU� xOW �wQW

�oO�wv�Ns�v w s�v �
OrwD M� Q�D �

�� Ovv�wD�t Ov�xOw�v utHv� w	a Q�N� p�U wO QO xm O�Qi� ��vt�
Z�k �� x�Qty �O�OH� �k�kL C� w	a CU�wNQO sQi p�UQ� w p�tmD

�Ov��tQi s�Ok� Q
vOQwt dr�t �mv�� O�UQ

� � � �



u	Q
	 ���
 Q utHv	 xt�vQ�N ��

�yxt�v w Q��N�
(

��	 C����� Q �xyO R� ���yQ�N

QU�DQU QO Q�H p�U x�t u��� syO �D pw� R� C����� Q �xyO u�rw�
�rw OW�t Q�RoQ� xyO u�� xm Ow� Q�� u�rw� u�� xJQo �OW Q�RoQ� u�Q��
�yQ�N �CU� xOw� jiwt Q��U� �C����� Q �xyO �xD�tm Ov��tH x� �v�
�xOv�� �yxQ�tW QO w utHv� �VQ�Ro� �x� QWv QO xyO u�� �yWQ�Ro w

�Ot� Oy�wN xt�vQ�N

CU� xOt� Q�oOv�t ��yxQyJV��ty u�twU Ow�O�� QDiO QO�

wO RwQ GvB �xrY�i x� w Ow� Q�� ut �� CN� xm s� wo�t T�BU �Q �ON
���� Q utHv� �UwD �O�Ry� �xR��H� O�H�� %OW s��Yv nQR� Q�NDi�
�UwD �xv�OvtDw�NU �xR��H w Q�OkD Kwr �Oy� w �sQ�yJ wCU�� QO u�Q��
x� �Q xR��H Q�NDi� �� ����� p�U x�t Qyt syv wCU�� QO �yxQyJ O�DU
V�xv�Wvt nQR� s�tYD �QH� QO �Q utHv� sy �D svm�t s�OkD utHv�
�tqU� QwytH �t�U w �OY u�tR�U uOQm s�yU �� sy w sv�UQ Q��
x� �v�Hv�� s�v x� xr�U Qy xm R��wH �xv� Ry R� �WN� CN�OQB QO u�Q��

�sQ�O T�B �Q VtQm OwW�t s�OkD u�tR u�Q�� OvtwQ� u�OvRQi

�sQ�DU�wNnQR� �ON R� �Q u�Q��C�rt wlrt u�tO�NV�B R�V��j�iwD

O�Ry� Oyt

xUv�Qi ���� Q utHv� w u�Q�� ���� Q utHv� u�� p��kDt O�OQ�Qk

���� Q w �IMS� u�Q�� ���� Q utHv� wO O�OQ�Qk u�� �Hwt x�
�	a� u�� �tra ���wQ �lQDWt Q�mty OvQ�wO�t� �SMF� xUv�Qi

�Ov�UQ Q�� u�yH QO C����� Q VQDUo x� w OWN� s�mLD �Q �yv�

� �xO�t

COt �Q� w OwW�t �QH� �$$� p�U x� wv�S pw� R� O�OQ�Qk u�� ���
O�OHD OQwt Ov�wD�t O�OQ�Qk u�� �COt u���B QO �OQ�O Q��Da� p�U GvB
u�ty x� OUQv Q��eD �� KqY� O�yvW�B xm �DQwY QO w OQ�o Q�Qk Q
v

�O����t xt�O� CQwY

�OwW KqY� Ov�wD�t R�v xr�U GvB �xQwO u�� hQ# QO O�OQ�Qk u�� ���
O�OQ�Qk x� xQY�Dl� CQwY x� OUQ� u�iQ� �� wYD x� xm Q��eD Qy

�CU�QH� p��k �� wYD R� TB x�t VW w OwW�t xOwRi�

� �xO�t

�Ovm Q�RoQ�

���DQD x� R��wH xk��Ut u�� swU �D pw� �yx�DQ x� Q�H p�U QO
���� Q utHv� Q�OkD Kwr �xwqax� �O�R� Q�y� �xmU s�v w �l� �s�vwl�
h�m w sm x� xDU� �swU �D pw� �yx�DQ O�OaD �OOQo�t �Oy� �u�Q��

�OvW�� OOaDt Ovv�wD�t �xO�UQ Cq�kt

�O��� xk��Ut u�� ��Q� �r�UQ� Cq�kt

����� Q u� w�va w C�aw�wt R��m��U� w KQW ut� ��
�OyO x��Q� R�v �Q EL� j��wU R� �WQ�Ro

�vi C���RH R� �sRq �yEL� w s�y�it KQ� u�a QO ��
�OwW R�yQB pYit �YYND w

�OW�� xOW x�yD xOW A�J ���vt x� xaH�Qt �� ��

�Ovvm C��aQ �Q Q� R ���w� OwN �xr�kt �x��Q� QO O��� u��r	w�O

OW��v xtrm  $$$ R� V�� w OwW xDWwv �UQ�i u�� R x� ��
��xLiY � OwOL�

Qy QO Q�U CU�� QFm �OL �wQl� A� �yxoQ� wQ Q� ��
�OwW A��D �U�vt �x�W�L C��aQ �� w xLiY

w hr�wt C�YNWt �xr�kt u�wva pt�W pw� �xLiY ��
�OW�� xO�mJ

QO �U�vt C�a�HQ� �� w j�kO C�YNWt QmP �� �H�Qt ��
�OwW xOQw� xr�kt �yDv� QO �uDt pN�O

pLt x�oWv�O O�D�U� R� �m� ��Dm O����D x� p�UQ� R� p�k � 
�OUQ� p�YLD

�H� wQD Cq�kt Q�WDv� x� ��twta xm ����� Q �xW�Ov� w nvyQi �xrHt

OQwt �Q xO� RoQ� Cq�kt Q�WDv� u�mt� �OR�OQB�t ���� Q �i�YwD w
�O�O Oy�wN Q�Qk �UQQ�

�TQO� w C�YNWt x�Qty x� �Q OwN �xr�kt R� xNUv wO ��i�r u�Ovtxkqa
%OvQ�O p�UQ� Q� R �v�Wv x� ����� p�U x�tOviU� u���B �D QFm �OL

�U� wvxr�kt �xk��Ut �u�Q�� ���� Q utHv� � u�QyD
���� � ��� �DUB jwOvY



�� ���� x�tQP� �� �xQ�tW ��� p�U

j� Q� R� ��wHWv�O ���� Q xk��Ut u�tRty u�LDt�
CvQDv��

u��OwtLt xr�O��a O�U

���� Q �� wHWv�O �xk��Ut Q�RoQ� �Q� O�OH �xt�vu��� 
 �xO�t QO
Oy�wN Q�Qk CvQDv�� QO u�tRty Qw�x� xk��Ut Cq��wU xm CU� xOt�
s�D wRH xm �v�� wHWv�O u���t �Q xk��Ut u�� Ovv�wD� �yy�oWv�O �D CiQo
x�oWv�O QO xk��Ut xm R�v xDWPo p�U QO �Ovvm Q�RoQ� OvDU�v �t�Ra�
s�Ok� u�� �u�oOvvm Q�RoQ� Q�mty �� �OW Q�RoQ� u�Oty �v�U �raw�

�CiQo CQwY

Q��U� �u�tRty �xk��Ut� Q�RoQ� R�h� QW �DavY x�oWv�O QO �t �x� QHD
x� �t�Ra� s�D wO �	a� R� Qiv Q�yJ �Q� R �Ow� O�it w R�t�C�kiwt
Q�yJ w u�Oty x� �t�Ra� s�D �	a� R� �v�twQ QO �v�yH C�k��Ut
Qiv Q�yJ �OvOw� xOW ��NDv� �u�tRty �xk��Ut� QDQ� C�Qiv R� Qo�O Qiv
�x�DQ �OvOW xQkv p�Ot � w q� p�Ot l� �L�Y �v�twQ QO Q�N�
sWW �D swU R� h� QW �DavY x�oWv�O R� Qiv CWy u�� QO u�W��
Qo � Ov�xOWv s�Ra� xm �v�� wHWv�O x� xm OyO�t u�Wv x� QHD u�� )Ow�
OwN �yO�OaDU� sr�U C��kQ QF� QO �U� xJ OwW xO�O Qo�O Tv�W

�Ov��tv u��a �Q

u�tDiy w CU�� QO RvQ� w xQkv w q� ��yr�Ot u�oOvQ� s�v
��wHWv�O xk��Ut

�u�Oty� QO u�Q�� ���� Q utHv�

s��B �xO�RGQi OtLt �xO� QwW �ra �Q��D�i� QW uULt �q� p�Ot
s�i O�Qt Q�t� �wQUN s� Qt ��rwUQ Q�yQ �xO�RuUL O�tL ��v�NOrw

��DHt �����L x�tU �u�� Ror O�HU ��v�� Qk s�y�Q�� �xQkv p�Ot
��t
a� OwQy�W ��r�mw Ow�O �wUwt u�Or���HWO�U �u��ywmW

�xO�Rs� Qm x�tU �QwBCavY u�ULQ�t�

Oyt ��a��t u�Qyt ��
i�L pwUQ ��v�	tQ xv�RQi �RvQ� p�Ot
O�yQi �O�Sv�ra Oyt �*�HQ �QwOv�B �O�Sv�tW�y x�Oyt �Q� Rr�t
��v�UL ��QOtLt �wUwt �raO�U �s�y�Q��Q�t x�v�y���� �������

OwtLt Q�m �

QwWm �� wHWv�O ���� Q xk��Ut �tra xD�tm

QO um �U Q�e SMF �	a� x� Q� R �yR��Dt� ��a� �� �IMS ���
�OQ�O Cki�wt u�Q��

GQ�N um �U �	a� �xS� wC� w	a jL OQwt QO +�$h�iND �
CQwY x� IMS Q�wO� �x� QWv Q�yJCi�� QO ut� �u�Q�� R�
C�� QWv Q��U O� QN CyH xS� w �yNQv CN�OQB R�v w �v�Ht

�IMS

��yQ�v�tU ��yUv�Qivm QO CmQW CyH xS� w �yNQv CN�OQB �
Q�mty �� xm �xO�Oa �y���tyOQo �rm Qw� x� w �yy�oQ�m

�OvwW�t Q�RoQ� IMS

um �UQ�e IMS �	a� �Q� Q� R �yR��Dt� ��a� �� SMF ���
%OQ�O Cki�wt xUv�Qi QO

Ci�� QOut� �C� w	ajLOQwt QO + $h�iND �
��v� �Ht CQwY x� Gaszette des Math�ematiciens

�SMF C�� QWv Q��U l �QDW� CyH xS� w �yNQv CN�OQB �

p�U Q�t�DBU x�t sDU�� M� Q�D QO Q��Q� VRQ��� �xNUv wO QO O�OQ�Qk u��
�O�UQ SMF w IMS u�U��Q �	t� x� Oq�t �$$�

O�Ry� Oyt u�Q�� ���� Q utHv� T��Q
C�tW�Or�w pW�t xUv�Qi ���� Q utHv� T��Q

���� Q �v�yH C�k��Ut QO h� QW �DavY x�oWv�O
�OW swU u��wHWv�O

C�k��Ut R� xQwO u�tyO QOh� QW�DavY x�oWv�O u�� wHWv�O s�D
�v�twQ Swrm QyW QO x�t Qw� QyW syv �D sHvB R� xm u�� wHWv�O �rrtr�u��

�OQm R�QL� �Q C�k��Ut u�� swU s�kt Ow� xOQm CmQW
QwWm �	 R� wHWv�O �� R� pmWDt s�D  � C�k��Ut R� xQwO u�� QO
�pw� s�kt TwQq� x�oWv�O hr� s�D xH�Dv QO xm OvDW�O CmQW u�yH
w h� QW �DavY x�oWv�O hr� s�D w swO s�kt u�DUQ�Ht Vwwkw� s�D

�OvOQm R�QL� �Q swU s�kt ��mQDWt TwQq� x�oWv�O � s�D
x�oWv�O swra �xOmWv�O R� xQiv Q�yJ s�D wO C�k��Ut R� xQwO u�� QO
uULt %hr� s�D �	a� xH�Dv QO xm OvDW�O CmQW h� QW �DavY
u�tQ� w q� p�Ot x� �v�QyD xO�RGQi OtLt w �xO� QwW �ra �Q��D�i� QW
�Dt�Qm OtLt %� s�D �	a� �OvDi�� CUO xQkv p�Ot x� �� Qt
p�Ot x� R�v u�NOrw s��B w xQkv p�Ot x� pmwD Oyt ����RN O�Ry� ���qwD
�t�y�Q�� O�wH w u��OwtLt xr�O��aO�U s�D u�� u��� Qt �OvOW p��v RvQ�

�OvOw� �vHwQ�

u��OwtLt xr�O��aO�U
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�DWy� O�yW ���!! �v�LwQ OtLt ��!
R� Q�D ���!! �rOo�� O�y ��	

h� QW �DavY ����� u�oO�R��Q ��Q ���
u�tQm ����! �rL�U �	DQt ��

u�QyD �$�!! �rwUQ Q�yQ ��$

u�H��� QP� srat C�� QD �!��� �tQm u�UL ���
u�DUyr �! �OwO wqUQ�� ���
R� Q�D � ��� wUwt �raO�U ���

u�yiY� � �v�O�U �awQRt ��Q ���
R� Q�D ��� �v�QyD�NQy�W u� wQW �� 

���HQ O�yW ����! �v�� Qk s�y�Q�� ��!
���HQ O�yW ����! �t
a� OwQy�W ��	
R�wy� u�QtJ ����! QDvqm O�OQyt ���
wqUow� ��� I� wmO�Q u�Oo� ��


OyWt �UwOQi ��� �t�y�Q��Q�t x�v�y ��$
R�Q�W Qwv s��B �$ u��U�BU ��Q�ra ���

u�DUyr ����� �mUv� Rwm l� Q� ���
OwQy�W �	� �v�Lr�YxH�wN Oyt ���
u�yiY� ����� �m� Rt �ra ���

u�yiY� �DavY ���!! �v�L�U ��Q �� 
R�Q�W �$��� �r�tm �QyR ��!
R� Q�D �$� O�Sv�ra Oyt ��	

OwQy�W �$ �y�W�ra sF�t ���
u�et�O x��B swra ����� wUwt uULtO�U ��


u�DUyr ����� �mUwr�R qwm�t ��$
Q�Yv xH�wN �	� xO�R�raOtLt s�yr� ���

RvwOv� �!�!! u�w�QwUwDv�w��� QBQy ���
wqUow� �!��! u�O�� T� Q� ���
u�vtU � ��� OyWtxJe�OtLt xt��i ���
RvwOv� � �QDwB�U �mv�w�� �� 

TQ�i G�rN ����� �a�iW sQm xr� ��!
uq�o �$��! �DWo O�HUO�U ��	

OQmQyW 
�!! �t� QmQwB h��r ���
RvwOv� ��!! �v��rwt Qy ��


CavY w sra  ��� �
i�L pwUQ � $
RvwOv� �� Q� wH p� � �

u��v�twD I�OQot
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� �

xk��Ut Q�RoQ� pw�Ut x�wNWv�O QDmO sv�N Q�mQU C�tLR R�
Qwt� u�rw�Ut R� w u�Oty �raw� x�oWv�O QO �� wHWv�O ���� Q
p�tm OvOw� xk��Ut u�� u�� R�t uUL� wLv x� xm x�oWv�O u� QO

�s� Q�O �Q QmWD

utHv� ���QH� �QwW

�

�

u�DQ� p�t� �xR��H

swra �tO�m �T�U��D p�U u�tDUWC�U�vt x� xm ���� QTv�Qivm QO
�u�DQ� p�t� s�v x� �xR��H xm O�OQo sqa� OW Q�RoQ� u�wQ�� QO u�DUvtQ�
QO �� wHWv�O xr�kt u� QDy� x� p�U Qy w CU� xOW xDiQo Q
v QO

�OOQo�t �Oy� u�DUvtQ� ���� Q �yUv�Qivm

u��v�twD I�OQot

xDWQ � QwWm ��wHWv�O �tra O��Btr� u�tDWy G��Dv
�u�yiY� ��	 p�U� ���� Q

p�YLD pLt x�oWv�O C�Qtv u�ov��t �oO�wv�N s�v w s�v
h� QW �DavY 		��! Q��D �i� QW uULt ��
h� QW �DavY 	���� RHu��O�y O�Ht ��

u�DUyr !
�!! �mU�DHw �wm �H ��
u�DUyr !
��! �mU� wR�� �wm �H ��

h� QW �DavY !� QoOqwi xw�m � 
CavY w sra  
��� s�iO�Qt Q�t� �!
srat C�� QD  ���� OtL�M�W srUtO�U �	

h� QW �DavY  � �vHwQ��t�y�Q�� O�wH ��
h� QW �DavY  	�!! �vty� QeY� �

OyWt �UwOQi  	� O���y��v�tR ��Q�ra ��$
h� QW �DavY  	 �o��KDir�w�� u�trU ���
h� QW �DavY  !��� pmwD Oyt ���
h� QW �DavY  ���! �Dtqa OtY ���

u�DUJwr� w u�DU�U ����� R� Qr�t Oyt ���
u�tQm �!�!! xO�Rs� Qm x�tU �� 



�� ���� x�tQP� �� �xQ�tW ��� p�U

�yxt�vu���

QwWm ��wHWv�O ���� Q C�k��Ut �xt�vu���

�yu� QDy� ��NDv� w sr�U C��kQ O�H�� CyH �hOy �� �xO�t
�kDQ� xH�Dv QO w �rrtr�u�� w �xk�vt �yD��kQ QO Qw	L �Q�
���� Q �xk��Ut xr�U xty u�Q�� ���� Q utHv� QwWm C����� Q K�U

�Ovm�t Q�RoQ� �Q QwWm �� wHWv�O

�OwW�t �QH� RwQ Q�yJ QO xk��Ut �xk��Ut ���QH� �xt�vQ� �� �xO�t
RwQ �j�Qw� K�LYD Qy# R� Oa� �pw� C� wv u�LDt� K�Y %p�w� RwQ
%swU RwQ �j�Qw� K�LYD Qy# R� Oa� �swO C� wv u�LDt� K�Y %swO
�yDU�wNQO x� �oO�UQ Qy# R� Oa� �G��Dv sqa� w j�Qw� K�LYD K�Y

��v���B uWH K�Y %sQ�yJ RwQ �xO�UQ

OWm�t pw�Ca�UCWy OwOL xm xk��Ut �xk��Ut �O�wt �� �xO�t
l� Qy QO xUrH Qy QO �OwW�t Q�RoQ� w�Ut u�tR �� C� wv wO QO
%R�r�v� ,O�Oa� �x� Q
v w ��N Q�H �� Q�H R� pmWDt %Q�H �xN�W xU R�
%Q�mD�� p��Ut ,�rDNt ���wD w � R�r�v� ��twta ���� Q R� pmWDt
xO�O xr��Ut wO xQ�e w p�tDL� �Q�t� �xDUUo C����� Q �yxv�tR QO
pqODU� CQOk w C�kqN �x�wk VHvU CyH p��Ut u�� �OwW�t
�yWwQ R� u�mtq��DL O��� �yv� pL QO w OvwW�t KQ� u�� wHWv�O

�OwW xO�iDU� �U�vWQ�m �yxQwO �yUQO R� w xO�U

Qiv l� %OQ�O w	a Q�yJ �tra �xD�tm ��tra �xD�tm �� �xO�t
�Q xD�tm �	a� ��yxN�W R� l� Qy �Q� pw�Ut Qiv l� w T��Q
Qy R�e� �Ovm�t ��NDv� xr�U wO �xQwOl� �Q� utHv� ���QH� �QwW
�	a� �CU� Oa� p�U wO x�t Qw� QyW QN� u� u���B w x�t Qyt pw� �xQwO
j�� �xk��Ut Q�� QB w j�kO Q�RoQ� pw�Ut ��kiDt w ��OQivt �tra �xD�tm
w xD�tm C�UrH �xQ�O� w p�mWD C�rw�Ut �OvDUy �xt�vu��� u�� O�it
CU�wNQO ��v�LDt� j�Qw� w p��Ut Q�Oyov �j�Qw� K�LYD C�UrH
�	t� �u�� R�t x�oWv�O �� sRq �y�ovy�ty O�H�� ��tra �xD�tm s�tQD
x�Qty xk��Ut ���yv G��Dv w �yQ�m h�m w sm ��Dm VQ�Ro p�UQ� w �yxt�v

�CU� xD�tmT��Q �� utHv� x� �w� Qt �yxkQw ��

l� OwN C�rw�Ut �� Ov�wD�t �tra �xD�tm w	a Qy �� �xQY�D
�xD�tmT��Q �Q u�v� Q�mty �xwLv w u�vw�at �t�U� �OW�� xDW�O uw�at

�Ov�UQ�t utHv� ���QH� �QwW �q�� x�

u�DUNv p�UQ� ut� u�W�� �xOv��tv �� utHv� T��Q �� �xQY�D
�yy�oWv�O x� R�v �Q�tra �xD�tmT��Q xk��Ut Qy Q�RoQ� x� �w� Qt�yo �
C��D�mt �x�rm xD�tmT��QTB u�� R� �Ovm�t�iQat�� Q�P C�UU�wt w

u�HvR �x��B swra QO �r�tmD Cq�YLD RmQt ���� Q VN� Q�N

V��tv �x� Q
v� u�wvaCLD �WRwt� x�oQ�ml� RmQt ���� QVN�
��� ��� C��er ��� ��� M� Q�D R� �GAP x�oQ�m w �yywQo O�R�
�tra C���y �	a� R� Qiv � �WRwt� �xQwO u�� QO �Owtv Q�RoQ�

%OvDW�O CmQW Q� R �yy�oWv�O

u�W�m � �������� �xtqa � x�twQ� � OyWt �UwOQi � u�QyD sratC�� QD
� uq�o � OvyU �DavY � �QyWy� OL�w w u�QyD� u�Q��CavY w sra �
�xUU�wt w u�yiY� �DavY � u�QyD ���HQ O�yW � �v�U�raw� � u�vtU

�u�Qta p� �WRwt�

Q�Ri�sQv �� ���vW� w xDa�U l� �y�v�QvNU w T� QOD pt�W xQwO u��
QDmO %R� OvOw� CQ��a u�UQOt �Ow� �QDw�Bt�m C��U QO� GAP
R� wUwt O�tL QDmO � u�QyD srat C�� QD x�oWv�O R� �r�tH ��Q�ra

u�HvR �x��B swra QO �r�tmD Cq�YLD RmQt

x�oWv�O R� sOktxO�R�HQ ��QOtLt QDmO %R� OvOw� CQ��a u�v�QvNU
QDmO � OyWt �UwOQi x�oWv�O R� u��v�iQa OtL� QDmO � OyWt �UwOQi
R� �v�ktt Q�OwrH OtLt QDmO � x�twQ� x�oWv�O R� VwQy� nvWwy

��������� xtqa x�oWv�O

QmWD ��
�kQ��tvyQ Q�t�
QO u�Q�� ���� Q utHv� �xOv��tv
u�HvR � x��B swra QO �r�tmD Cq�YLD RmQt

� �

� �

C����� Q �xyO u�DUNv

�Q�H p�U x�t u��� syO �D sm� R� C����� Q �xyO u�DUNv
�Q��U� QO ��r�HaD C�tOkt w �v�wN�Qi seQx� �����
Q�RoQ� �QwNQO wLvx� QwWm �WRwt� w �tra Rm �Qt R�
�x� QWv �" xQ�tW QO xO�UQ �r�YiD ��yVQ�Ro �O�OQo

�OW Oy�wN Tmavt utHv� VQ�Ro



u	Q
	 ���
 Q utHv	 xt�vQ�N ��

�yxr��Ut �� RwD u�tR �D C� wv wO Qy QO CU� �a��� �Ovvm�t u�W�t
�Ovvmv lQD �Q TqH� pLt �yt�D u�DUQB QU

K�LYD xk��Ut Q�RoQ� R� TB xrY�iq� �j�Qw� K�LYD �" �xO�t
R� �v��NDvt R� pmWDt �ywQo �UwD �tra �xD�tm CQ�
v �� j�Qw�
�tra �xD�tm ��NDv� x� Qo�O O�Qi� w xOvvmCmQW �yt�D u�DUQB QU
wO QO w �OH �yoQ� QU �Q�PoOm �yxkQw �K�LYD R� p�k �OwW�t R�e�
�xNUv wO w Ovv�t�t xD�tm ORv �rY� �yxNUv �OvwW�t Q�FmD xNUv
wO x� �w� Qt Ov� R��Dt� w pL x�Q �� x�Qty xr��Utl�miD x� xOWQ�FmD
����WoOm w �yxkQw �x�rm K�LYD R�TB �OwW�t xO�OhrDNt K �LYt
u�WiqDN� xm OvW�� xO�O �xQtv �xkQw x� K �LYt wO xm �DQwY QO
u�LLYt R� �w� Qt �xN�W pw�Ut �OW�� xr��Ut pt�m �xQtv +�$ R�V��
�Ovv�UQ� R�Ht �OL x� �Q hqDN� Qo�Om� uOQm �v�k �� Ovm�t CU�wNQO
CUQyi w �krD �w� Qt �xr��Ut R��Dt� xkQw Qy C�Qtv pOat u�tR u�� QO
xJv�vJ �OwW�t sqa� �w� Qt CUQB QU x� s�D Qy O�Qi� �yR��Dt�
xm �Q �xt�vZ�QDa� OW�� xDW�O Z�QDa� �xr��Ut R��Dt� x� �DUQB QU
pw�wUt Q��DN� QO �Q u� w Ovm�t p�tmD OwW�t u� wOD Qw
vt u�ty x�
�OOHt K�LYD s�ovy Ov�wD�t ZQDat CUQB QU �OQ�Po�t xN�W
Q�os�tYD ���yv �HQt �Ovm u��� R�v ��y�iW �Q OwN Z�QDa� p�qO

�CU� �tra �xD�tm OQ�wt xvwou�� QO

�CU� O�Qiv� xk��Ut Ov�xOQ �qwY� �R��wH w �Ov�xOQ �� �xO�t
CmQW �t�D Ov�xOQ QO OvW�� xDW�O xOvvmCmQW GvB xm ���yt�D �yvD
�D�Qtv pOat OQi Qy R��Dt� �OvOQo�t �iQat QDQ� s�D xU w OvwW�t xO�O
�yR��Dt� �wtHt s�D Qy R��Dt� w Ovm�t �Um xr��Ut �� R� xm CU�
�q� �yr�Ot ��DOta utHv� R��wH �CU� u� �	a� �UwD xOW�Um
T��Q w �tra �xD�tm X�NWD x� �Q�OkD Kwr �� x�Qty xm OvRvQ� w xQkv
x� �OvwW�t ��a� u�oOvvmCmQW R� O�OaD x� u�W�� �xOv��tv �� utHv�
Q�OkD Kwr w xS� w R��wH R�v QDNO w QUB u�oOvvmCmQW u�� QDQ� Qiv wO

�OQ�o�t jraD

�rw OvwW�tv p�Ot�Um x� jiwt xm �v�� wHWv�O x� � �xQY�D
�xt�v�y�wo Ovvm�t �Um pw�k p��k R��Dt� xk��Ut �xv�tR xU R� �m� QO
�yvD u�oOvvmCmQW Q��U x� w OOQo�t ��a� p��ai Qw	LQ� �p�O xS� w

�OwW�t xO�O xk��Ut QO CmQW �y�wo

u�v� Qi�Q�NDi� x� R��wH Ovv�wD�t R�v Qo�O �yv�tR�U �� �xQY�D
�OvyO X�YND

�xk��Ut QO CmQW CyH xk��Ut pw� s�D xU p�U Qy �" �xQY�D
�OvwW�t �iQat �w� Qt �yy�oWv�O x� ���� Q �� wHWv�O �rrtr�u��

�yy�oWv�O ltm �� p�U Qy QO OWwm�t utHv� �� �xQY�D

�OyO�t s�Hv� ��YNW �Q �w� Qt

�	Dkt wLv x� CU� h �#wt utHv� ���QH� �QwW �� �xQY�D
�Ovm u�Q�H �Q u�vw�at w �tra �xD�tm �	a� C�tLR

VRwt� �xUU�wt �� x�oWv�O Qy �xk��Ut QO u�oOvvmCmQW � �xO�t
OW�� xOW u��aD Qw��vi w C�k�kLD �swra Q� Rw wU R� u�T��Q xm�r�a
l� �� x�Qty Qiv GvB QFm �OL s�Dl� Ov�wD�t�tqU� O�R� x�oWv�O R�v w
xk��Ut x� �tra C���y Ovtxkqa w p��ai �x� QHD�� �	a� R� CUQB QU
�xQwO wHWv�O �xk��Ut QO CmQW u�tR QO O��� s�D �	a� �Ovm s�Ra�
Ov�wD�t wHWv�O Qy �OvW�� �w� Qt �xUU�wt �� x�oWv�O �U�vWQ�m
u�� wHWv�O �Ovm CmQW xk��Ut QO Q�� wO QFm �OL p�YLD pw� QO
xk��Ut QO CmQW s�ovy xDUw�B QDmO �� OWQ� �U�vWQ�m �yxQwO

�OvW�� xOv�QPo OL�w ��$ R� V�� O���v

s��B x�oWv�O w �tqU� O�R� x�oWv�O uwJ �D�UU�wt �� �xQY�D
RmQtDtC� Q�Ot �� w OvQ�O OOaDt �yOL�w QwWmhrDNt ��kv QO xm Qwv
�yy�oWv�O xvwov�� �OvwW�t �wULt x�oWv�O l� OvwW�t xQ�O�
CyH �Q OwN s�D �	a� �rN�O C�k��Ut Q�RoQ� R� TB Ovv�wD�t

�Ovvm �i�Qat w u��aD xk��Ut QO CmQW

w j� Q� �x��Q� ut� �tra �xD�tm �p��Ut ��NDv� w KQ� �� �xO�t
OwN ��NDv� x� ���� Q �yOL�w w O�Qi� R� ���Dm xt�vu��� u�� p�UQ� ��
CQwY x� �yv� Ov� R��Dt� w pL �� x�Qty �Q �r��Ut Ovm�t CU�wNQO
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R�Q x�oWv�O	TQOt C�� QD x�oWv�O �DWy� O�yW x�oWv�O	u�HvR x�oWv�O	
R�Q x�oWv�O	u�QyD x�oWv�O

R�Q�W x�oWv�O	u�vtU x�oWv�O	u�HvR x�oWv�O Q��mQ�t� �DavY x�oWv�O	u�yiY� �DavY x�oWv�O

�Uw�u�Or�Q�YvxH�wN�DavYx�oWv�O	u�yiY��DavYx�oWv�O R� Q�DOvyU�DavYx�oWv�O	�Uw�u�Or�Q�YvxH�wN�DavYx�oWv�O

OwQy�W �DavY x�oWv�O	OvyU �DavY x�oWv�O h� QW �DavY x�oWv�O	OwQy�W �DavY x�oWv�O

u�HvUiQQYa�rwx�oWv�O	sk x�oWv�O	h� QW�DavYx�oWv�O sk x�oWv�O	OyWt �UwOQi x�oWv�O

���y�M�W �r�a VRwt� xUU�wt ���y� M�W �r�aVRwt� xUU�wt	OR� x�oWv�O

Q�qt �r�a VRwt� �tDHt u�HvR x��Bswra QO �r�tmD Cq�YLD RmQt

�R� Q�D u�Q�� �x��B swra C�k�kLD RmQt

�


