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MANPORQ"ORQTSUNWV4QXVZY\[&]_^ [0`�a bcVZYdSfehgiV/Qjbc[I[lkZOm]on pZSrq_gs[0nlgspPt4t7OF]on bcpP]Zu
nleWpZnhVvY\[I]_Y\VwqoS<Qdxryz]?SUNWVj{�giQ�S
bcVZYdSfehgiV�[w`}|}~����P�P�P�j��Vj^&ORQ�Y�eWQXQXVZ^
SUNWV NPORQ�S�[Pgi� [0` qWgi[wnlgipPt4t7Om]on bcpP]onleWpZnhV/Q pP]_^ SUNWV giV�poQX[&]WQ `i[Pg
SUNWVWOFg�^PV/�/V_bR[Iqht�V_]oS�x
yz] SUNPORQ�pP]_^ SUNWV ]WV/�+S�`iV+� bRV�YdSUehgsV�Q��5V ��Ombmb%V/�/pPt7OF]WV SfNWV t�p0OF]
eh]_^PVwg�bR�oOm]on ORQXQ�eWV�QrpP]_^ Y\[I]_Y\V_qoS�Qdx
yz] SfNWV bRpoQ�S bRV�YdSUehgiV �5V ��OFb�b�V/�/pPt7OF]WV SfNWV t�p0Om] qWgs[0nlgipPt4t7Om]on
bcpP]onleWpZnhV qWpWgspW^&ORnIt�Qdx
yz] SUNPORQjbcVZYdSfehgiV ��V7��OFb�blQ�Sfe_^P�

� �+pog�ORpP�hbRV/Q

MANWV t�pZS�Vwg�O�pPb�O�Q bRpogsnPVwbc� �WpoQXVZ^ [&] � pZS<S �heoS�pPbcQX[ ^Igsp���Q ehqh[&]
� OcSXY�NWVwb�b�pP]_^ ��gipZS9Sr� � Vwbmk¡[Z��OcS�¢Wx
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� pog�ORpP�hbRV/Q pogsV pZS7SUNWV Y\[PgiV [w`vqWgi[0nIgipPt4t7Om]on bRpP]onIeWpZnhV�Qdx MANWV/�
pogiV eWQ�eWpPb�bR� eh]_^PVwgsQ�S�[&[l^ OF] S�V_g>t�Q�[w`�Q�S<[PgipZnhV x

��� b�b ^PpZS<p Om] p Y\[&t4qheoS�Vwg4ORQ Q�S�[PgiV�^ poQ p QXV��IeWV_]_Y\V [0`7�POcS�Q
nlgs[IehqhV�^ OF]oS<[ �+��S�V�Q [Pg#��[Pgi^PQdx

��� ^PpZS<p [I��� V�YdS O�Q p Y\[Ib�bcVZYdSfOR[I] [0` �+�+S<V�Q � NPO�Y�N giV_q_gsV�QXV_]oS�Q
[I]WV bc[0nIO�Y\pPb�^PpZS�p �/pPb�eWV x

��� ^PpZS�p�[&��� V�YdS�SUNWpZS�O�Q�]WpPt�VZ^v[PgG^PV+{ ]WVZ^��+�
SfNWVrq_gs[0nlgspPt4t�Vwg
ORQ�Y\pPb�bRV�^ p �/pog�ORpP�hbcV x

��� �+pWg�O�pP�hbcV Y\[I]oS<p0OF]WQ p ^PpZS�p �/pPb�eWV � NPO�Y�N t�p+� �hV gsV�pW^ pP]_^
��g�OcS<S<Vw]lx

MANWV4t�[PQ�S�`spPt7OFb O�pog#kZOm]_^ [w`��/pog�ORpP�hbcV�O�QAp qWgs[0nlgipPt �+pWg�O�pP�hbcV	�IV x�n�x
�
� � 
����

|�[I]WQ�S�pP]oS<Q
pogiV?pPbcQX[ �P�+pWg�O�pP�hbcV�Q�� OF]�SfNPO�QAQXVw]WQXV��5SfNWV����XeWQ�SAY\pP]h]W[0S
NWpo�+V SfNWV_Omg5�+pPb�eWV Y�NWpP]onPVZ^Hx

� ]_^ { bcV�Q pP]_^ ^PpZS�pP�WpoQXV/Q"pWgsV pPbRQX[ �/pog�O�pP�hbcV�QjOm] SUNPORQ�QXVw]WQXV x
� q ^PpZS<pP�hbRV?�+pog�ORpP�hbRV/QApogsVvpZS5SfNWV?Y\[PgiVj[0`�Q�S<pZS�V�u��WpoQXVZ^ OFt4qPVwgipZS1O��+V
pP]_^ ��� bcpP]onleWpZnhV/QrQ�e_Y�N poQ�| [PgA|���� x
� [wnIO Y pP]_^ `>eh]_YdSfOR[I]WpPb�q_gs[0nlgspPt4t7OF]on bRpP]onleWpZnPV�Q4qWgi[P�oO ^PV bc[0nIO�Y\pPb
�+pWg�O�pP�hbcV�Qdx?MANWV/QXV pogsV ]W[0S?ehq ^PpZS<pP�hbRV��}O x V SUNWVWOFg �+pPbmeWV/Q�t�p�� ]W[0S
�hV Y�NWpP]onhVZ^Hx
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� ]_^PVwgsQ�S�pP]_^&Om]on �/pog�O�pP�hbcV�Q giV��IePOmgiV/Q?eh]_^PVwgiQ�S<pP]_^&OF]on �

� b OR`sV/S1OFt�V
� �POm]_^&OF]on t�VZY�NWpP]PORQ�t�Q
� Q�Y\[IqPV

�



���F8�!G(o��� !

�&�/V_gi� �+pog�ORpP�hbRV�ORQ Y�gsV�pZS�V�^ � pPbmbc[lY\pZS<VZ^���pZSDQX[It�V�qh[ OF]oS�^Iehg�Om]on�q_gs[wu
nlgspPt V+��V�Y�eoSfOR[I] pP]_^ t�p�� �hV ^PVwbcV/S<VZ^ � ^PV�u pPb�bR[IY\pZS�VZ^��vpZS?QX[It�V
bcpZS�Vwg�S1OFt�V7��NWVw] OcS�ORQj]W[ bR[I]onPVwg ]WV�V�^PVZ^Hx
MANWV qhVwg�O�[I^ �hV+S ��V/Vw] Y�giV�pZS1O�[&] pP]_^ ^PV_bRV+SfOR[I] O�QjY\pPbmbcVZ^ SUNWV �+pog�O u
pP�hbcV�� Qvb Oc`iV/S1OFt�V x

� bc[lY\pPb �/pog�ORpP�hbcV ORQ ^PV/{ ]WV�^ ��ORSfNPOF] p qWgs[0nlgipPt �hbc[lYZk pP]_^ O�Q
[I]hbc� eWQXpP�hbcV ��OcSUNPOm] SUNWpZS7�hbc[lYZkPx y�S�ORQ�Y�giV�pZS<VZ^ [I] Vw]oSUgs� S<[ SUNWV
�hbc[lYZk4pP]_^ ^PVwbcV/S<VZ^ [I] V/�WORS�`>gs[It SfNWV �hbc[lYZkPxjymS�^P[IV/Q�]W[0S"giV+S�p0Om]
OcS�Q��+pPbmeWV���[Pg�V��+Vw] V/�WORQ�S �#�hV+S ��V/Vw] ^&O��%V_giV_]oS�pWYdSfOR�+pZSfOR[I]WQ?[0`ASUNWV
�hbc[lYZkPx

� nlbc[I�WpPbG�+pWg�O�pP�hbcV O�Q�p bR[IY\pPbH�+pog�ORpP�hbRV ^PV/{�]WVZ^ OF] SUNWV [&eoS�Vwg�t�[PQ�S
�hbc[lYZk [0`�SUNWV qWgs[0nlgipPt x MANheWQ ��OcS�NWpoQ"SUNWV QXpPt�V b�Oc`iV+SfOmt�V poQ"SUNWV
qWgi[0nIgipPt x
� [IY\pPb��/pog�O�pP�hbcV�Q�pogsV eWQ�eWpPb�bc� Omt4qhbcVwt�Vw]oS<VZ^ eWQUOF]on p Q�S<pWYZkhx
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( enter main
enter Q
enter R
exit R
exit Q

enter R
exit R

exit main
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� V/pPqr�/pog�O�pP�hbcV�Q�Y\pP]��PV�Y�giV/pZS�V�^�[Pg�^PV_bRV+S�V�^�pZS pP]W�TSfOmt�VTpP]_^vSUNWV/�
Y\[I]oS1OF]heWV S�[ b OR�/Vr��NWVw]?SUNWV��hbR[IYZkvOF]v� NPO�Y�N?SUNWV/� pogsVvY�gsV�pZS�V�^ NWpoQ
�hV/Vw] V/�WOcS�VZ^Hx
MANWV4qWgi[0nlgspPt4t�Vwg � [Pg�SUNWV�Y\[&t4qPOFbcVwg ��eWQXV�Q
pP]�V+�wqhb O Y/OcS Y\[It4t�pP]_^
S�[ Y�gsV�pZS<V�SUNWVwt � V/n , ��
$

��# [Pg � ��� ��pP]_^ t�p���]WV�V�^ S<[7V/�_qhb�O�Y/OcSUbc�
^PVwbcV/S<V SfNWVwt � V/n � � �$� ��x
� Q�eWpPb�bR� ��SUNWV�� pogiV V/�_qhb�O�Y/ORSfbR� t�pP]POmqhehbRpZS<VZ^ eWQUOm]on qh[ OF]oS<VwgiQ �heoS
t�p�� �hV Omt4qhb�O�Y/ORSfbR� t�pP]POFqhehbcpZS�V�^ eWQUOm]on giV/`sVwgsVw]_Y\V�Qdx
� [PQ�S�Omt4qhV_gipZSfOR�+V bRpP]onIeWpZnhV�Q�Q�ehqhqh[PgsS4gsVZY�ehgsQUO��+V S �WqhV�Q � Q�e_Y�N poQ
b O�Q�S<Q�[Pg#SUgsV�V/Q ���+� qh[&Om]oS�V_giQ�S�[ NWV/pPq �/pog�O�pP�hbcV�Qdx
� ymSrORQ�SfNWV qWgi[wnlgipPt4t�V_g � Q � [&� S�[ ^P[ pPbmb6[w`�SfNWV4��[Pg k��
�
	���
������������ [IV/Q � � qWgi[P�oO ^PV NWV/pPq �/pog�O�pP�hbcV�Q��
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yz]�OFt4qPVwgipZS1O��+V?bRpP]onIeWpZnhV�Q qh[ OF]oS<VwgiQ�S<[4NWV�pPq��+pWg�O�pP�hbcV�Q�pogiV�eWQ�eWpPbmbc�
{ gsQ�S Y�bRpoQXQ �+pPbmeWV/Q � � NPOmbcV qh[&Om]oS�V_giQ S<[ bc[lY\pPb}[Pg�nlbR[&�WpPb �+pog�ORpP�hbRV/Q
pogiV [0`.S�Vw] ]W[0S�x
yz] �HpoQ�Y\pPb `i[Pg Om]WQ�S�pP]_Y\V����d[Ie Y\pP]h]W[0S Q�S<[PgiV p qP[&OF]oS<VwgAS�[ p bR[IY\pPb
�+pWg�O�pP�hbcV x
MANWV�gsV�poQX[I] O�Q�SfNWpZS�pZ`sS<Vwg��d[&e�V/�WORS%p"�hbc[lYZk �0bR[IY\pPb\�+pWg�O�pP�hbcV�Q}Om]�SUNWpZS
�hbc[lYZk�pogiV7^PV_bRV+S�V�^ �HSfNheWQ�p qh[&Om]oS�Vwg S�[ Q�e_Y�N p4�+pog�ORpP�hbRV���[IehbR^ �hV
qh[&Om]oSfOm]on pZSr]W[0SUNPOm]on�xT~ e_Y�N p qP[&OF]oS<Vwg O�Q�QXp0O�^ S�[ �hV p ��^PpP]onlb OF]on
giV+`iV_giVw]_Y\V ��x
~6V+S<S1OF]on p qh[&Om]oS�VwgvS�[ gsV/`sVwg�S<[ p NWV/pPq �+pog�ORpP�hbRV Y\pP]h]W[0S Y\pPeWQXV
SUNPORQ S �WqhV�[0`}V_g>gi[Pg QUOF]_Y\V�� �+� ^PV+{ ]POcSfOR[I]�� OcS�ORQTpPb�OR�+V�`s[Pg}poQ�bc[I]on poQ
QX[It�V+SUNPOm]on qh[ OF]oS<Q�S�[ ORS¡x
� ]o`i[Pg.SUeh]WpZS<Vwbc� �wV/�_qhb�O�Y/ORSD^PV/pPbmbc[lY\pZS1O�[&]"Y\pP]rpPb�bR[Z� SfNWVrq_gs[0nlgspPt4t�Vwg
S�[ ^PV/pPbmbc[lY\pZS<V SUNWV [I��� V�YdS ��NPOFbcV OcS�O�Q Q�SfOmbmb6pPb OR�/V x
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� VZY\pPeWQXV [0` SUNWV ^&O�� Y�ehb S � pP]_^ Vwg�gi[Pg u�qWgi[I]WV_]WV�QXQ [0` V/�_qhb�O�Y/OcSUbc�
t�pP]WpZnIOm]on pPb�bR[IY\pZSfOR[I] pP]_^ ^PV�pPb�bc[lY\pZSfOR[I] [0`ANWV�pPq Q�S<[PgipZnhV�� Q�S�pog.S9u
Om]on ��ORSfN � ORQ�q���t�pP]W� bcpP]onleWpZnhV/Q ��Q�e_Y�N poQ � poQ k¡Vwb�b ���+po�+p ��pP]_^
� � ��qWgi[0�WO�^PV pPeoS�[It�pZS1O Y t�Vwt�[Pgs� t�pP]WpZnhV_t�Vw]oS OF] ��NPO Y�N SUNWV
bcpP]onleWpZnhV�pPeoS<[It�pZSfO�Y\pPb�bR��pPb�bR[IY\pZS�V�QTpP]_^ ^PV/pPbmbc[lY\pZS<V�Qrt�Vwt�[Pgs��bc[wu
Y\pZSfOR[I]WQdx
� [PgiV Q�qhV�Y/OR{6Y\pPbmbc� �DpZS p nIOR�+Vw] S1OFt�V Om] SfNWV V+��V�Y�eoSfOR[I] [0`Ap q_gs[wu
nlgspPt � �Ip t�V_t�[Pgi� bc[lY\pZS1O�[&]�� ORQ�nhpog>�WpZnPV4Oc`#]W[ `>ehgsSfNWVwg V/�/VZY�eZu
SfOR[I] [0`	� `�gi[It SUNPORQ�SfOmt�V Y\pP] pWY Y\V/QXQ�bR[IY\pZSfOR[I] � x

 pog>�WpZnhV�Y\[IbmbcVZYdS1O�[&]�O�Q�SfNWV qWgi[IY\V�QXQA[0`�{ ]_^&OF]on t�V_t�[Pgi��bc[lY\pZS1O�[I]WQ
SUNWpZS�pogiV nhpog>�WpZnPV	��pP]_^ ^PV�pPb�bR[IY\pZSfOm]on pP]_^ gsVZY�bcp0OFt7Om]on SUNWVwt x
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� pP]W�"pPbcnP[Pg�OcSUNht�Q
NWpo�+V��PV�Vw] ^PV/�/V_bR[IqPVZ^�`i[Pg�nhpog>�WpZnPV�Y\[Ib�bRV�YdSfOR[I]lx
� QUOmt4qhbcV4[I]WV ORQ � � pog k\u<~6Y\pP]���x
y�S poQXQ�eht�V�Q
SfNWpZS�V/pWY�N4^PpZS<p�u [I��� VZYdS�NWpoQ�p Q�qWpogiV�S�pZn SfNWpZS
Y\pP] �hV
QXV/S�S<[ � [Pg��hx � MANPORQv]WV�V�^ ]W[0S"�hV OF] SUNWV [I��� VZYdS¡x �
y�SrpPbRQX[ poQXQ�eht�V/Q SfNWpZSr��V Y\pP] S<Vwb�bH��NPO Y�N QXV �IeWVw]_Y\V�Qv[0` �POcS�Q"pogiV
qh[&Om]oS�V_giQ � V x n�xG`>gs[It Y\[&t4qPOFbcV+u>SfOmt�V OF]o`s[Pg>t�pZS1O�[I]lx
� pog k\u<~6Y\pP] 
 pog>�WpZnhV |�[Ib�bRV�YdSfOR[I]

�hx�~lV/S�pPb�b6S�pZn �PORS<Q S�[ �6x
�lx�~IS�pogsS `>gs[It V��+Vwgs� qP[&OF]oS<Vwg7bc[lY\pZS1O�[&] eWQXVZ^ OF] SfNWV qWgi[wnlgipPt x

� [&bmbc[Z� pPb�b}b OF] k�Q � qh[&Om]oS�V_giQ � ��Y�NWpP]onIOF]on SUNWV S�pZn �PORS�[0`�V/pWY�N
bc[lY\pZS1O�[I] �WORQUOcS�VZ^ S�[ �hx

�lx���V/Sfehg>] pPbmbDt�Vwt�[Pgs� bc[lY\pZS1O�[&]WQ���OcSUN S�pZn Q�S1OFb�b%V �IeWpPb�S�[ � S�[
SfNWV `�giV/V+u�b ORQ�S�x

	 [0S<V�SfNWpZS�nHx�Ywx�S�phk¡V�Q S1OFt�VrqWgi[&qh[PgsS1O�[I]WpPb+S�[ SUNWV�QUO�¢�V�[0`GpPb�bR[IY\pZS�V�^
t�Vwt�[Pgs� � NWVwgsV x
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MANWV t�p0Om] pW^P�/pP]oS<pZnhV [0`5pPeoS�[It�pZS1O Y�nhpog��WpZnhV Y\[Ib�bRV�YdSfOR[I] ORQ�SUNWpZS
t�Vwt�[Pgs� t�pP]WpZnhV_t�Vw]oS V_g>gs[PgiQ ]WV��+Vwgv[lY Y�ehg x ymS pPbcQX[ QUOmt4qhb�Oc{6V�Q
Y\[l^PV x
MANWV t�p0Om] ^&ORQXpW^P�/pP]oS<pZnhV ORQ�SUNWpZS ORS NWpoQ QX[It�V Q�qWpWY\V pP]_^ SfOmt�V
[P�+Vwg�NWV�pW^ � � OcSXY�NWV_bmb)Q�eon0nhV�Q�S<Q�a�� � x?~HOFt4qhbcV nHx�Ywx�t�V/SfNW[l^PQ�Y\pP]
t�phk¡V�p qWgi[0nlgspPt � qWpPeWQXV � � ]W[0SDnh[&[l^�Om]vgsV�pPb u S1OFt�V�pPqhqhb O Y\pZS1O�[I]WQdx

� ]_^ OF] nhV_]WVwgipPb �Gnhpog>�WpZnhV Y\[&bmbcVZYdS1O�[I] gsV��IePOmgiV�Q pPbmbHqh[&Om]oS�V_giQ S<[ �hV
O�^PVw]oSfOc{6pP�hbcV pZS"g�eh]Zu SfOmt�V x
�
	���
���������� � NW� ^P[ �d[Ie SfNPOF] k | pP]_^ |���� ^P[ ]W[0S qWgs[P�WO�^PV
nhpog>�WpZnPV Y\[Ib�bcVZYdSfOR[I] � NPOmbcV �+po�+p ^P[IV�Q��
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� OmbcV�Q�pWgsV Y\[&t4qh[PQUOcS�V �/pog�O�pP�hbcV�Q � t�pW^PV ehq [0`�Q�eh�hY\[It4qh[I]WV_]oS�Q � �
� p QXV_g�ORpPbG{�bRV ORQ p QXV��IeWVw]_Y\V [0`�Y\[It4qh[I]WV_]oS�Q�pP]_^
� p ^&OmgiV�YdS { bcV O�Q�pP] pog>gsp��4[0`�Y\[It4qh[I]WV_]oS�Qdx
� [Z�5V��+Vwg �lt�[PQ�S�qWgs[0nlgipPt4t7Om]on bRpP]onleWpZnPV�Q SUgsV�pZS5{�bRV/Q��/V_gi� ^&O��%V_g.u
Vw]oSfbR�7S<[ [0SUNWV_g�^PpZS<p Q�SUg�e_YdSUehgiV/Q?t�pP]POFqhehbcpZS�V�^ �+��SUNWV qWgi[0nlgspPt x
|�[I]_Y\VwqoSfeWpPbmbc� ��SfNWV ^&O�Q�S1OF]onlePORQ�NPOm]on `iV/pZSUehgiV [0`Ap {�bRV ORQjSUNWpZS?OcS�O�Q

� qhV_giQUORQ�S�V_]oS �
��SfNWpZS�ORQ ��SfNWV_Omg�b�Oc`iV+SfOmt�V O�Q�bR[&]onhVwgASUNWpP] SUNWpZS [0`ApP]W�
qWpogsS1O Y�ehbcpog�qWgi[wnlgipPt x
� V ]W[0S�V SUNWpZS qhV_giQUORQ�S�Vw]oS��/pog�ORpP�hbcV�QvgsV�QUO�^PV Om] p { bcV Q�S�[PgsV ��NPO Y�N
NWpoQ�SUNWV�QXpPt�V pP�WQ�SUgipWYdS qWgi[&qhVwg.SfORV�Q�poQ�^P[&V�Q�SUNWV�[Pgi^&OF]Wpogs���+pWg�O�pP�hbcV
Q�S�[PgsV x
yz] ��poQ�Y\pPb { bcV�Q t�p+� �hV qWpoQXQXV�^ poQ�qWpogipPt�V/S<VwgsQ S�[ SUNWV t�p0OF] q_gs[wu
Y\VZ^IehgsV qWgs[0nlgipPt x yz] t�[PQ�STbcpP]onleWpZnhV/Q qhV_giQUORQ�S�V_]oST^PpZS�p�S �WqhV�Q�pogiV
Y\[It4qhbcV/S<Vwbc�4^&O�Q � [&Om]oS�`>gi[&t SfNWV eWQ�eWpPb�SfgipP]WQUORVw]oSr^PpZS<p S �WqhV�Qdx
~�Omt4qhb O Y/OcS ��pP]_^ [PgsSfNW[0nh[I]WpPb OcS �7Q�eonPnhV/Q�S�Q�SfNWpZS�pPbmbI[0`#SUNWV4S �WqhV�Q"OF]
SUNWV q_gs[0nlgspPt4t7OF]on bcpP]onleWpZnhVvQ�NW[Iehb�^ �hV�pPb�bc[Z��VZ^�`s[Pg �h[wSUN qhVwgsQUO�Q<u
S�V_]oS�pP]_^ SUgspP]WQUO�V_]oS��+pWg�O�pP�hbcV�Qdx
MANPORQ��5[Iehb�^ t�V/pP] SfNWpZS?SUNWV bcpP]onleWpZnhV �5[Iehb�^ ]W[0S�]WV�VZ^ Q�qhVZY/ORpPb
Y\[It4t�pP]_^PQ}`s[Pg Om]hqheoS � [IeoSfqheoS�pP]_^?SfNWpZS `s[Pg>t�pZS#Y\[&]W�/V_giQUOR[I]"� NWV_]
giV/pW^&OF]on [Pg�� g�ORS1OF]on `>gs[It p { bcV7��[IehbR^ ]W[0S"�hV ]WV�V�^PVZ^Hx
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� [Pg�Om]WQ�S�pP]_Y\V�� Y\[It4qWpogiV

, � �!� �!�
 ������� � ��� � �
����� #�� �
��� � � � � � � � ��� ��

�
	 , � ��� � , � ��
�# � ����� � , � � � � � � �
��� � 
&� �$� #�� � � 	 � � # �!��� � �
� � � ��
�� �
 '
'$' (

'$'$'
(

��ORSfN SUNWV �HVwgsQUO�Q�S<Vw]oSj| qWgi[0nlgspPt

� �&��	 � 	 � � ��� #������ � ��
��
	 , � ��� � , � �$
�# � ���%� � , �

, � �!� �!�
 ����� #�� �
� ��� � � ��� � '$'$' �
 �!��� #�� � ��

�
	 , � ��� � , � ��
�# � ����� � ,�� ��� � '
'$' (

'$'$'
(

�HVwgiQUORQ�S�V_]_Y\V ORQ p gsVwbcpZSfOR�/V_bR� gsVZY\V_]oS O�^PV�p OF] qWgi[0nlgspPt4t7OF]on bcpP]Zu
nleWpZnhV ^PV�QUOcnl]lx"� x n�x 	 pPqPORVwg����lx
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� �POm]_^&OF]on ��poQXQUOcnl]WQ��7pP]�Vw]oS1ORS � � Ozx V x
� pj`�eh]_YdSfOR[I]��IY\[I]WQ�S�pP]oS �I�+pog�O u
pP�hbcV	��V/SXYwx � S<[ pP] O ^PV_]oSfOc{6Vwg x

� �/pPb�eWV � NPO�Y�N t�p�� �PV �P[Ieh]_^ S�[ pP] O�^PVw]oS1OR{lVwg�O�Q QXp0O ^ S�[ �hV
�POm]_^PpP�hbRV [Pg�^PV_]W[0S�pP�hbcV x
yz] � � �WOmgsSfeWpPbmbc�7pPb�b6�/pPb�eWV�Q�pWgsV �POF]_^PpP�hbcV x

� ] Vw]W�oOFgs[I]ht�Vw]oS O�Q p QXV+S [0`��POm]_^&Om]onhQdx �&pWY�N V/�_q_gsV�QXQUOR[I] pP]_^
Y\[It4t�pP]_^ ORQ Om]oS�V_g>qWgiV+S�V�^ Om] SfNWV Y\[I]oS<V/�+S�[0` p qWpogsS1O Y�ehbcpog�V_]W�WO u
gi[&]ht�Vw]oS�x

#�� � 	 � � � � ��
�� � � � '�� ��� � �
#�� � 	 � #������ , 	 	 � � � ��� ��� � ��� 	 ��� �

, � �!� �!�
 

�!��� � � � � � � � � �
�!��� � �
#������ 	 � � �

� � � �
	 � , 	 	��

(
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MANWV Q�Y\[IqPV [0`�pP] O�^PVw]oS1OR{lVwgvORQ7SUNWpZS qWpWg.S7[0` SUNWV qWgs[0nlgipPt S�V/�+S
[P�+Vwgl��NPO�Y�N�SfNWVT^PVZY�bcpogipZS1O�[I]"ORQDV �%V�YdSfOR�/V x � �hbc[lYZkTO�Q�pP]W� qWgs[0nlgipPt
qhNhgipoQXV SUNWpZS�^PVwb OFt7OcS�Q�SUNWV Q�Y\[IqPV [0`�^PV�Y�bRpogiV�^ O ^PV_]oSfOc{6VwgsQdx
� pP]onIeWpZnhV�Q�t�p�� NWpo�+V p �+pWg�O�V+S �7[0` �hbc[lYZk7Q�Sfg>e_YdSUehgsV�Qdx
MANWV QUOmt4qhbRV/Q�S O�Q p t�[I]W[Ib ORSfNPO Y �hbc[lYZk Q�Sfg>e_YdSfehgiV OF] � NPO�Y�N SUNWV
Vw]oS1OFgsV qWgs[0nlgipPt O�Q p QUOm]onlbcV �hbc[lYZkPx

declare x;
scope of x’s declaration

�&pWg�b�ORVwg��+VwgsQUO�[I]WQ�[0`A| � � � � ��VwgsV b�OFk�V7SfNPO�Qdx

£ .



~6[&t�V bRpP]onIeWpZnhV�Q NWpo�+V p � pZS �hbR[IYZk Q�SUg�e_YdSUehgsV Om] ��NPO�Y�N V/pWY�N
Q�eh�Wgi[IeoS1OF]WV [Pg�`>eh]_YdSfOR[I] Om] SfNWV qWgs[0nlgipPt `i[Pg�t�Q�p QUOm]onlbcV �hbc[lYZkPx
~ eh�Wgs[IeoSfOm]WV7pP]_^ `>eh]_YdS1O�[&] ]WpPt�V/QTpogiV nIbR[I�WpPb x � �/pog�ORpP�hbcV7Y\pP] �hV
^PVZY�bcpogiV�^ ��ORSfNPOF] p Q�eh�Wgs[IeoSfOm]WV OF] ��NPO�Y�N Y\poQXV ORS"O�Q�bc[lY\pPbGS�[ SUNWpZS
Q�eh�Wgi[IeoS1OF]WV [Pg�VwbcQXV7ORS�t�p�� �hV ^PVZY�bcpogiV�^ OF]�SUNWV�[IeoS<Vwg>t�[0Q�S��hbc[lYZk �
Om]7� NPO�Y�N Y\poQXV ORSTORQ�nlbc[I�WpPb pP]_^ pPbmb Q�eh�Wgs[IeoSfOm]WV�Qrt�p��7giV+`iVwg�S�[ ORS¡x

declare z; scope of z

scope of y

scope of xdeclare x;

declare y;

�&pWg�bR� � [PgsSfgipP] �5poQjb O k¡V7SUNPORQdx
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�
SfNWVwg bcpP]onleWpZnhV/Q�NWpo�+V pr]WV�Q�S<VZ^?�hbR[IYZk�Q�Sfg>e_YdSUehgsV�OF]���NPO Y�Nr�hbc[lYZk�Q
t�p�� �PV pog>�POcSUgipog�OFbc� ]WV/Q�S�VZ^ OF]WQUO�^PV V/pWY�N [0SfNWVwg x � b nh[Ib � � poQ k�V_bmb �

declare x

declare y

declare z

declare u

declare w

scope of x

scope of y

scope of z

scope of u

scope of w

� � � �HpoQ�Y\pPb�pogsV b�OFk¡V SUNPORQdx yz] � � 

��#���
 '$'$' ��� '$'$' � � � O�Q
eWQXVZ^ S�[ ]WV�Q�S"^PV�Y�bRpogipZS1O�[&]WQjpP]_^ 
�� � '$'$' ��� '$'$' � � � O�Q�eWQXV�^
S�[ ]WV/Q�S�V+�wqWgiV/QXQUO�[&]WQdx
| ORQrp t7OR�+SUehgsV [0`�SUNWV � pZS�pP]_^ � qWpogsS � ]WV/Q�S�VZ^ �hbc[lYZk Q�SUg�e_YdSUehgsV�Q
QUOm]_Y\V7�d[Ie4Y\pP]h]W[0S�]WV�Q�S Q�eh�_gs[IeoSfOm]WV ^PV/{�]PORS1O�[I]WQ � � NPO�Y�N ORQ�OFt4qh[Pg u
S�pP]oS ���heoS��d[Ie Y\pP] ]WV�Q�S �+pWg�O�pP�hbcV ^PVZY�bcpogipZSfOR[I]WQ �

� �!�!��� �
�  
��� � 
�� �!�

��� � � �  
� ���$
 � �
� ' � �

'
'$' (
(

	 [0S1O Y\V SUNWpZS7��NWVwgsV t4ehb SfOmqhbRV �POF]_^&Om]onhQ `i[Pg SUNWV QXpPt�V O ^PV_]oSfOc{6Vwg
pogiV ��OcSUNPOm] Q�Y\[&qhV	��SfNWV Om]h]WVwg�t�[PQ�S �POF]_^&Om]on ORQ eWQXVZ^Hx MANWpZS O�Q
�POm]_^&OF]on pP] O�^PVw]oS1OR{6V_g�y���OcSUNPOm] p �hbR[IYZk eWQ�eWpPbmbc� NPO ^PV/Q"pP]W� [IeoS<Vwg
�hbc[lYZk �POm]_^&OF]onPQ�S�[ y x
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yz] SUNPORQ qWpogsS [w`�SfNWV eh]POcS �5V ��Ombmb t�phk¡V eWQXV [0` pP] Omt�pZnIOF]Wpogs�
bcpP]onleWpZnhV |DpoQ�Y\pPb6S<[ Omb�bmeWQ�SfgipZS�V ^&O��%V_giV_]oSr^PV�QUOcnl] Y�NW[ O Y\V/Qdx

� Q OcS�Q�]WpPt�V�Q�eonPnPV�Q�S�Q"|�poQ�Y\pPb QX�_]oS<pZ�4O�Q p�Y�gi[PQXQ��PV/S �5V�Vw] | pP]_^
�HpoQ�Y\pPbzx
� V
pogsV
`>gsV�V
S<[r^PVZY/O�^PVT[I]TSUNWV
QXVwt�pP]oSfO�Y\Q �POzx V xd� NWpZS%SUNWV�bcpP]onleWpZnhV
t�V�pP]WQdx

£ �
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|�[I]WQUO�^PVwg�SUNWV |DpoQ�Y\pPb)qWgs[0nlgipPt ��� NWpZS�^P[IV/QjORST��g�OcS�V �

����� 	 � � � � � � � � ��	 � 	 � �

����� 	$#��$
�� � � � � ����� �
 � � ��� � � � � 	-� � � ��� � #�� 	�� � �
(

��� ��� �+� ��� �����
 ����� 	 � � � � � � � � � � � ��� 	 � �
����� � � � 
��
� � � � ��
 � � 	$#���
&� � � � �
� � � � #&��
$
 	$#���
�� � � �

(

��� ��� �+� ��� �����
 ����� � � � 
��
� � � � ��
 � � 	$#���
&� � � � �
� � � � #&��
$
 	$#���
�� � �%	 � ��� � �

(

��� ��� , � ��� � ��� �����
 � �!� �
� �!� �

(
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MANWV4giV/Q�ehbcS�[0`�Y\pPbmb Om]on `�eh]_YdSfOR[I] � ^PVwqhV_]_^PQ�[I] NW[Z� �5V�OF]oS<Vwg�q_gsV/S
SUNWV [IY Y�ehg>giV_]_Y\V [0` 	 OF] SUNWV �h[I^P� [w` 	
#���
�� � x
MANWV t�[0Q�S�Y\[It4t�[&] Om]oS�Vwg�qWgiV/S<pZSfOR[I]7ORQ Y\pPbmbcVZ^ � Q�S�pZSfO�Yj�POm]_^&OF]on ��x�y ]
SUNPORQ?Y\poQXV SUNWV `>eh]_YdSfOR[I] �h[I^P� ORQvV/�/pPb�eWpZS�V�^ OF] SUNWV Vw]W�oOFgs[I]ht�Vw]oS
[0`�SUNWV4`�eh]_YdSfOR[I] ^PV/{�]PORS1O�[I]lx
MANWV pPbcS<Vwg�]WpZSfOR�/V Om]oS�Vwg�qWgiV/S<pZSfOR[I] ORQ�Y\pPbmbcVZ^ ��^P�_]WpPt7O�Y4�POF]_^&Om]on ��x"y ]
SUNPORQ?Y\poQXV SUNWV `>eh]_YdSfOR[I] �h[I^P� ORQvV/�/pPb�eWpZS�V�^ OF] SUNWV Vw]W�oOFgs[I]ht�Vw]oS
[0`�SUNWV4`�eh]_YdSfOR[I] Y\pPb�bzx
� �W]WpPt7O Yr�POm]_^&OF]on�^P[IV/Q
]W[0S t7OR��u �5Vwb�b/��OcSUNjQ�S�pZSfO�Y�S �_qhV"Y�NWV�YZkZOF]on �
QUOm]_Y\Vj��[Ie?Y\pP]h]W[0S
ko]W[Z� SUNWV"S �_qPVj[0` pP]�O�^PVw]oS1OR{6V_g eh]oS1OFbhg�eh]oSfOmt�V �
�&pWg�bR� �+VwgsQUO�[&]WQ [0` � O�Q�q pP]_^ ~�t�pPbmb M pPbFk NWpo�/V ^P�_]WpPt7O�Y �POm]_^&OF]on
pP]_^4NWpo�/Vr^P�W]WpPt7O�YTS �_qhV�Y�NWVZYZkZOF]onHx M V � pPbcQX[7NWpoQ5^P�W]WpPt7O�Yr�POm]_^wu
Om]on�x
� [PQ�S [0SfNWVwg�bRpP]onleWpZnPV�Q �
V x n�x |�� � poQ k¡Vwb�b#pP]_^ � � ��poQ ��V_bmb#poQ
~�Y�NWV_t�V pP]_^ QX[It�V bRpZS<Vwg �+VwgiQUOR[I]WQj[0` � ORQ�q NWpo�+V Q�S�pZS1O Y �POm]_^&OF]on�x
� V4��Omb�b�eWQ�eWpPb�bR�4poQXQ�eht�V Q�S�pZSfO�Y �POm]_^&Om]on Om] [Iehg�V/�/pPt4qhbcV�Qdx
�&�/V_] OF] bRpP]onleWpZnPV�Q ��ORSfN Q�S�pZS1O Y �POm]_^&Om]on � Y�NW[I[0QUOF]on ��NPO�Y�N V/��u
Y\VwqoS1O�[&] NWpP]_^IbcVwg�S�[ eWQXV � NWV_] pP] V/��Y\VwqoSfOR[I] O�Q�SUNhgs[Z� ] O�Q4eWQ�eZu
pPb�bR�r^P�W]WpPt7O�Y � SUNW[&eonlN?V/��Y\VwqoS1O�[&]vS �WqhV�Q�pP]_^�^PV�Y�bRpogipZS1O�[&]WQ5��Omb�b0�hV
Q�S�pZS1O Y ��x � NW� �
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|�[I]WQUO�^PVwg�SUNWV |DpoQ�Y\pPb)qWgs[0nlgipPt �

#�� � 	 � �!��� 	 � � �
#�� � 	 � �!��� � � � �

����� ��� # � ��� �����  
��� ��� � � � ��	-�
(

��� ��� , � ��� � ��� �����  
�!��� 	 � � � �
�!��� � � � 
��
	 � � � �
��� � � ��
 � � ��� # �!� � �

(

� NWpZS ��Ombmb �hV ��g�OcS<S<Vw] �+� SfNWV pP�h[P�+V qWgi[wnlgipPt Oc`7|�poQ�Y\pPb
eWQXV/Q
^P�W]WpPt7O Y �POF]_^&Om]on �
� NWpZSrOc`�|�poQ�Y\pPb)eWQXV/QrQ�S�pZSfO�Y �POm]_^&Om]on �
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� V NWpo�/V bc[I[lk¡VZ^ pZS

� �+pog�ORpP�hbRV/Q
� b OR`sV/S1OFt�V4pP]_^ nPpWg��WpZnhV Y\[Ib�bRV�YdSfOR[I]
� �POm]_^&OF]on t�VZY�NWpP]PORQ�t�Q
� Q�Y\[IqPOm]on

� �#� !H:7��� �

� ��V�pW^ |#NWpPqoS�VwgA� pP]_^ � [w`�� pZS9S�x
� � V/QUORnI] p qhVwgsQUO�Q�S<Vw]oS7�+pog�ORpP�hbRV V+�/S<Vw]WQUOR[I] S<[ | x � QXV SfNPO�Q�S�[
gsV/��g�OcS�V �d[Iehg�`spo�/[Pg�ORS<V | { bcV t�pP]POmqhehbcpZSfOR[I] qWgi[wnlgipPt x

� |�[I]WQUO�^PVwg�pP] V/�+S�V_]WQUO�[&] S�[ | ��NPO Y�N ��[IehbR^ pPb�bc[Z� ]WV�Q�S1OF]on [0`
`�eh]_YdSfOR[I]WQdx � [ �d[Ie QXV�V pP]W� qWgi[I�hbcVwt�Q��

� � NWpZS�QX[Pg.S [w`A�hbc[lYZk�Q�SUg>e_YdSfehgiV ^P[&V�Q�|�� � NWpo�/V �
� � [&V�Q�|�� � eWQXV ^P�W]WpPt7O�Y [Pg�Q�S�pZS1O Y �POF]_^&Om]on �

� �
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yz] SUNWV bcpoQ�S bcVZYdSfehgiV ��V4V+��pPt7Om]WVZ^

� �+pog�ORpP�hbRV Q�S�[PgspZnhV pP]_^ b OR`sV/SfOmt�V
� O�^PVw]oS1OR{6V_g��POm]_^&Om]onhQ�pP]_^ SfNWV_Omg5Q�Y\[IqPV

yz] SUNPORQjbcVZYdSfehgiV ��V7��OFb�b�bc[I[lk�pZS

� S �WqhV/Q
� pW^ NW[lY �)Q�eh�oS �_qhV pP]_^ qWpogipPt�V+SUg�O Y qP[IbR�Wt�[Pg>qhNPORQ�t
� Y\[&Vwg Y/OR[I]
� S �WqhV Y�NWVZYZkZOm]on pP]_^ S �_qhV Om]o`iV_giVw]_Y\V

MANWV t�pZS�Vwg�O�pPbHO�Q bR[&[PQXVwbc� �WpoQXVZ^ [&] � pZS<S�pP]_^ � OcSXY�NWV_bmb x

� �
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� ] V/�_qWgiV�QXQUOR[I] O�Q"V/�/pPb�eWpZS�V�^ S<[ qWgi[l^Ie_Y\V p �+pPbmeWV x � �+pPbmeWV t�p+�
�hV qWpoQXQXVZ^ poQ pP] pogsnleht�V_]oS ��Q�S�[PgiV�^ V/S�Ywx�x
� [PQ�S"qWgi[0nIgipPt4t7Om]on bcpP]onleWpZnhV/Q�nlgi[&ehq �/pPb�eWV�Q OF]oS<[ �XS �_qhV/Qdx �
� eoS�� NWpZSrORQ�p S �_qPV �

� S �WqhV O�Q�p QXV/S�[0`��+pPb�eWV�Q�� NW[PQXV4V_bRV_t�Vw]oS<Q�V/�_NPOm�PORS�eh]POc`i[Pg�t �PV+u
NWpo�oO�[Iehg#��OcSUN giV/Q�qhVZYdS�S�[ SfNWV4[IqhV_gipZS�[PgsQ�^PV+{ ]WVZ^ `i[Pg}SfNWpZSTS �_qPV x
� [Pg�Om]WQ�S�pP]_Y\V���Om]oS�V+nhVwgsQ4V/�_NPOF�POcS � pPb�t�[PQ�S � eh]POR`s[Pg>t �hV_NWpo�WOR[Pg�`i[Pg
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MANWV t7Omg>gs[Pg.u9OFt�pZnhV S<[ SfNPO�Q ORQvSfNWV � qWpoQXQ<u��+� u �?giV/Q�ehbcS qWpWgspPt�V/S<Vwg9x
yz] SfNPO�Q�Y\poQXV�SfNWV�pogsnleht�V_]oS5O�Q#p � giV+`iV_giVw]_Y\V �}S�[�p"�+pog�ORpP�hbRV x � nhp0OF]
SUNWV bc[lY\pPb �/pog�O�pP�hbcV O�Q Y�gsV�pZS�V�^ �heoS OcS ORQ eh]POm]POcSfORpPb�OR¢dV�^Hx � ] V+�_OcS
`>gs[It SUNWV pP�WQ�SUgspWYdSfOR[I]���SUNWV { ]WpPb)�+pPb�eWV [w` � ORQjpoQXQUOcnl]WVZ^ S<[ SUNWV
pogsnleht�V_]oS��/pog�ORpP�hbcV x � QXVZ^ OF] � ^PpIx
� V Y\pP] Y\[It4�POm]WV SUNWV/QXV S<[ nIOR�/V p � qWpoQXQ<u<�/� u �v�/pPb�eWV+u<giV�Q�ehb S4qWp�u
gipPt�V+S�V_g9x�y ]rSfNPO�Q}Y\poQXV�SUNWV pWg.nleht�Vw]oS�O�Q pvgiV+`iVwgsVw]_Y\VrS�[jp��+pWg�O�pP�hbcV
pP]_^ SUNWV `i[Pg>t�pPb�pogsnIeht�Vw]oS�ORQ�Y\[IqPORVZ^ S�[ � [I] Y\pPbmb�pP]_^ [I] V+�_OcS
SUNWV�{ ]WpPb �/pPb�eWV�[w` � ORQTY\[IqPORVZ^ S<[ SfNWV�pogsnleht�V_]oS
�+pog�ORpP�hbRV x � QXVZ^
Om] � b nh[Ibl� pP]_^ � ^Pp
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 � |�[I]WQUO ^PV_gHSfNWVr|�poQ�Y\pPboq_gs[0nlgspPt x#� g�OcS�V�^P[Z��] SfNWV�giV/Q�ehbcS
��NWVw] V/pWY�N [0`�SUNWV pP�P[P�/V qWpogipPt�V+S�Vwg qWpoQXQUOF]on t�VZY�NWpP]PORQ�t�Q O�Q
eWQXVZ^
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qWpoQXQ<u��+� u�gsV/`iV_giV_]_Y\V O�Q SfNWV [0SfNWVwg�t�p0OF] pPqhq_gs[PpWY�N S�[ qWpogipPt�V/S<Vwg
qWpoQXQUOm]on�x yz] SUNPORQvSUNWV `i[Pg�t�pPb�qWpogipPt�V/S<Vwg � �hVZY\[&t�V�Q7�h[Ieh]_^ ^&O u
giV�YdSUbc�vS�[4SfNWV?pWYdSUeWpPb pogsnleht�V_]oS �HO x V x�OcS
ORQ �XeWQ�SApP]W[0SfNWVwg�]WpPt�V�`i[Pg
SUNWV pogsnIeht�Vw]oS�x
yz] SUNWV Y\poQXV [0` p �/pog�ORpP�hbcV qWpWgspPt�V/S<VwgASUNWV pogsnleht�V_]oS�ORQ p gsV/`iV_g.u
Vw]_Y\V S<[ p �+pWg�O�pP�hbcV x?MANheWQvSfNWV qWgi[lY\V�^IehgiV Y\pP] pPbcQX[ ehqh^PpZS�V SUNWV
pogsnleht�V_]oS��/pog�ORpP�hbcV x
yz] SUNWV Y\poQXV [0` qWgi[lY\V�^IehgipPb)[Pg�`>eh]_YdS1O�[I]WpPb�qWpogipPt�V+S�VwgsQrSUNWV pWg.nleZu
t�Vw]oSrORQ�p qWgi[lY\V�^IehgiV [Pg�`�eh]_YdSfOR[I] pP�WQ�SUgspWYdSfOR[I]lx
	 [0S1O Y\V SfNWpZSjSfNWV�QXV pogsV ]W[wS gsV�pPb�bR� ^&ORQ�SfOm]_YdS ��pPb�b��POm]_^ SUNWV `i[Pg�t�pPb
qWpogipPt�V+S�Vwg S�[ SfNWV�pWYdSUeWpPbGqWpogipPt�V+S�Vwg x MANheWQT� pZS<STY\pPb�bcQ
SUNPORQTSUNWV
^PV/{�]PORS1O�[I]WpPb t�V�Y�NWpP]PO�Q�t x
� � ��M � � 	 pP]_^ � � eWQXV [&]hbR� qWpoQXQ<u<�+��u<giV/`sVwgsVw]_Y\V x
� NWpZS"NWpPqhqhV_]WQ�Om]��
��� ��� � � ,$, 
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MANWV pW^P�/pP]oS<pZnhV [0` qWpoQXQ<u��+��u<giV+`iVwgsVw]_Y\V ORQ V � Y/ORVw]_Y\� `s[Pg bRpogsnPVwg
^PpZS�p Q�Sfg>e_YdSfehgiV�Qdx MANWV ^&ORQXpW^P�/pP]oS<pZnhV ORQ�SUNWpZS�pPb�ORpoQUOF]on �hV/S �5V�V_]
SUNWV qWpogipPt�V+S�V_giQ�t�p�� t�phk¡V7SUNWV qWgi[0nlgspPt NWpog ^ S�[ eh]_^PVwgiQ�S<pP]_^Hx
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� V_giV pPb�ORpoQUOm]on ORQ V/poQX�7S�[ ^PV/S<VZYdS �heoSrOF] nhVw]WV_gipPb)OcS�O�Q"OFt4qP[PQXQUOF�hbcV
S�[ ^PV+S�Vwg�t7OF]WV �
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� b O�poQUOm]on �hV+S ��V/Vw] SUNWV pog.nleht�Vw]oS<Q4Om] qWpoQXQ<u��+� u�gsV/`iV_giV_]_Y\V Y\pPeWQXV/Q
qWgi[I�hbcVwt�Q�[I]hbR� Oc`���V t�[I^&OR`s� SUNWV �/pPb�eWV [0`�[&]WV [w` SfNWV�QXV pWg.nleZu
t�Vw]oS<Q Om]WQUO ^PV SUNWV qWgi[IY\VZ^IehgsV x
� [Pg SUNPORQ giV/poQX[I] � ^Pp gsV��IePOmgiV/Q SfNWV qWgi[0nIgipPt4t�Vwg S�[ OF]_^&O�Y\pZS�V
��NWV/SUNWV_g5p qWpogipPt�V/S<Vwg O�Q �
� Om]�� pP] Om]hqheoSrqWpogipPt�V+S�Vwg���NW[PQXV4�+pPbmeWV ORQrqWpoQXQXVZ^ Om]oS�[ SfNWV q_gs[wu
Y\VZ^IehgsV pP]_^ Y\pP] [I]hbc� �hV giV�pW^ Om]WQUO�^PV SfNWV qWgs[lY\VZ^IehgsV
� [IeoS ��pP] [IeoSfqheoS7qWpogipPt�V/S<VwgT��NW[PQXV �+pPbmeWV O�Q?[&]hbR� qWpoQXQXVZ^ [IeoS
[0`�SfNWV qWgi[IY\VZ^IehgiV �heoS4��NPO Y�N Y\pP] �hV gsV�pW^ pP]_^ ��g�OcS<S<Vw] Om]WQUO ^PV
SUNWV qWgi[IY\VZ^IehgsV �heoSjt4eWQ�Sr�PV ��g�OcS<S<Vw] { gsQ�S
� OF]�[IeoS ��SUNWV��/pPb�eWV4O�Q�qWpoQXQXVZ^ Om]4pP]_^ [IeoSA[0`�SUNWV qWgi[IY\VZ^IehgiV�pP]_^
Y\pP] �hV gsV�pW^ pP]_^ ��g�OcS<S<Vw] Om]WQUO�^PV SfNWV qWgs[lY\VZ^IehgsV x
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yz] � ^Pp �P� SfNWV Y\[&t4qPOFbcVwg �5poQ `>gsV�V S�[ Y�NW[&[PQXV S<[ eWQXV qWpoQXQ<u
�+��u<giV+`iVwgsVw]_Y\V [Pg�qWpoQXQ<u<�+��u �/pPb�eWV `i[Pg�Om]hqheoS7qWpogipPt�V+S�V_giQ � qWpoQXQ<u<�/� u
giV+`iV_giVw]_Y\V [PgAqWpoQXQ<u��+� u�gsV�Q�ehb S�`i[Pg�[IeoSUqheoSjqWpogipPt�V/S<VwgsQ pP]_^ `s[PgAOm]Zu
[IeoS qWpogipPt�V+S�VwgsQ qWpoQXQ<u��+� u�gsV/`iV_giV_]_Y\V `i[Pg Y\[It4qh[&eh]_^ S �WqhV�Q pP]_^
qWpoQXQ<u��+� u �+pPbmeWV � giV/Q�ehbcS `i[Pg qWg�Omt7ORS1O��+V�S �WqhV/Qdx
MANPORQ ��poQ ]W[0S�p nh[&[l^ O�^PV�p � � NW� �
	 [Z� � ^Pp ORQ eWQXV/Q qWpoQXQ<u<�+� gsV/`iV_giV_]_Y\V `i[Pg pPbmbDY\[&t4qh[Ieh]_^ S �WqhV�Q �
pP]_^v`i[Pg qWg�Omt7ORS1O��+V S �WqhV�Q qWpoQXQ<u��+� u �+pPbmeWV�� qWpoQXQ<u��+��u<giV/Q�ehbcS�pP]_^�qWpoQXQ<u
�+��u �/pPb�eWV � giV�Q�ehb S giV/Q�qhVZYdS1O��+Vwbc��`i[Pg%Om]��h[&eoS�pP]_^4Om]v[&eoS qWpWgspPt�V/S<VwgiQdx
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|�pPbmb u��+� u�]WpPt�V qWpogipPt�V+S�Vwg qWpoQXQUOF]on ORQ poQ SfNW[IeonlN p `s[Pg>t�pPbTqWp�u
gipPt�V+S�V_g�ORQrS�V+�/SfeWpPbmbc� giV_qhbRpWY\V�^ �+� SfNWV pWYdSUeWpPb�qWpogipPt�V+S�V_g�Om] SUNWV
pP�WQ�SUgspWYdSfOR[I] �h[I^P� � �heoS�pP]W�7]WpPt�V+u Y�bRpoQ�N7��OcSUN p bc[lY\pPb �+pWg�O�pP�hbcV7O�Q
giV_t�[P�+VZ^���x � �+��u<]WpPt�V qWpogipPt�V+S�V_g Y\pP] �hV Omt4qhbRV_t�Vw]oS<VZ^ �+� pP]
Omt4qhb�O�Y/ORS�q_gs[lY\V�^IehgiV Y\pPb�bRV�^ p � SUNheh] k ��x
|�pPbmb u��+� u�]WpPt�V �5poQvSUNWV ^PV/`spPehbcS�qWpogipPt�V/S<Vwg qWpoQXQUOF]on t�V�Y�NWpP]PO�Q�t
eWQXVZ^ OF] � bcnh[&b � �6xry�SrO�Q pPbRQX[ NW[Z� t�pWY�gs[PQ �5[Pg k Om] |�x
� V/Q�qPORS<V�ORS<QTOm]oSUePOcSfOR�+VvQUOmt4qhb�O�Y/ORS � � Y\pPb�b u<�/� u�]WpPt�V ��poQTbcpWg.nhVwbc�"nIO��+Vw]
ehq pZ`sS�V_g � b nh[Ib � � �hVZY\pPeWQXV SfNWV q_gsV�QXV_]_Y\V [w` QUO ^PV V � VZYdS�Q�t�pW^PV
OcSTS�[I[ ^&O�� Y�ehb S�S<[ eh]_^PVwgiQ�S<pP]_^ QX[&t�V qWgs[0nlgipPt�Qdx
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� ]�Omt4qh[PgsS<pP]oS O�QXQ�eWV�OF] qWpWgspPt�V/S<VwgDqWpoQXQUOF]on ORQ���NWVw]7ORQ�SfNWVjpWYdSfeWpPb
qWpogipPt�V+S�Vwg�V��+pPb�eWpZS�VZ^��
MANWVwgsV pogsV SfNhgiV�V t�p0Om] t�V+SUNW[l^PQ �

� �&pZnhVwg�V/�/pPb�eWpZSfOR[I] � Ozx V x�pZS}SfNWV�SfOmt�V�[0`%qWgi[IY\VZ^IehgsVvY\pPb�bzx � bRQX[Y\pPb�bRV�^ pPqhqhb O Y\pZS1O��+V+u [Pg ^PV_g V��+pPbmeWpZS1O�[&]lx
� |�pPb�b u<�/� u�]WpPt�V qWpogspPt�V/S�V_g
qWpoQXQUOm]on � � ]W[Pg>t�pPbG[Pg ^PV_g � V/�/pPb�eWp�u
S1O�[I] ��x

� � po¢d� V/�/pPb�eWpZSfOR[I] � Ozx V x ��NWVw] ]WV/VZ^PVZ^Hx �I�+pPb�eWpZSfOR[I] ORQ7[I]hbc�
qhV_gs`s[Pg>t�VZ^ [&]_Y\V ��NWVw] � Oc` ��{ giQ�S ]WV�V�^PVZ^ pP]_^ SUNWV giV/Q�ehbcS O�Q
� t�V_t�[IVZ^ �"`i[PgGQ�eh�WQXV��IeWV_]oS giV�u�eWQXV � SfNWV � �+� u�]WV/VZ^ ��[IqoSfOmt7O�¢�p�u
S1O�[I] ��x

� [Pg�qhehgiV"`>eh]_YdSfOR[I]WpPb bRpP]onIeWpZnhV�Q��5V�NWpo�+V"SUNWpZS OR` SUNWV/�rS�Vwg�t7OF]WpZS<V	�
pPb�b SUNhgsV�V t�V+SUNW[I^PQvnIOR�/V SfNWV QXpPt�V giV/Q�ehbcS¡x � ]_^ OR` V/pZnhVwgAS�V_g>t7O u
]WpZS�V/Q�SfNWVw] bRpo¢���pP]_^ ]WpPt�V�S<Vwg>t7Om]WpZS�V �heoS�]W[0S�]WVZY\V/QXQXpog�OmbR�4�hx �hx�x
MANPORQ ORQ�Y\pPb�bRV�^ SUNWV |#Nhehg Y�NZu � [0QXQXVwg
qWgs[IqhVwg.S �&x
� [Z�5V��+Vwg#`i[Pg bcpP]onleWpZnhV/Q���OcSUN QUO ^PV�u V � VZYdS<Q � O x V xTehq ^PpZS<pP�hbRV �+pog�O u
pP�hbcV�Q ��OcS"ORQ"]W[0S"]WVZY\V�QXQXpog�OFbc� Sfg>eWV x

� �
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� qWgi[lY\V�^IehgipPb�pP�WQ�SUgspWYdSfOR[I] pPb�bc[Z�
Q�SfNWV q_gs[0nlgspPt4t�Vwg S�[ pP�WQ�SUgipWYdS
qWgi[0nIgipPt Y\[It4t�pP]_^PQdx � [Z��V/�/V_g�Y\[&t4t�pP]_^PQ pogiV [&]hbR� qWpogsS [0`
qWgi[0nIgipPt4t7Om]on � SUNWV_giV O�Q pPbRQX[ ^PpZS�pIx
~�Om]_Y\V�SUNWV � ��� �_Q p�`s[lY�eWQ [w`#q_gs[0nlgspPt4t7OF]on bcpP]onleWpZnhV�^PV�QUOcnl] NWpoQ
�hV/Vw] Q�ehqhqh[Pg.SfOm]on qWgi[0nlgspPt4t7OF]on Om] SUNWV bcpWg.nhV x yz] qWpog.SfO�Y�ehbRpog � OcS
NWpoQ `s[lY�eWQXV�^ [I] qWgi[P�oO ^&Om]on Q�ehqhqh[Pg.S `s[Pg7^PpZS<p pP�WQ�SfgipWYdSfOR[I]�� O x V x
��p��+Q�S�[ NPO ^PV SUNWV giVwqWgsV�QXVw]oS<pZSfOR[I] [0`�^PpZS<p `>gs[It SUNWV giV/Q�S�[0`�SUNWV
qWgi[0nIgipPt x
MANWVwgsV pogsV S �5[ Y\[It4t�[I] t�VZY�NWpP]PORQ�t�Q�`i[Pg�^PpZS<p pP�WQ�SUgspWYdSfOR[I]��

��� �WQ�SfgipWYdS�^PpZS�p S �WqhV/Q
� � [I^IehbRV/Q

� ]"pP�WQ�SUgspWYdS�^PpZS�p�S �WqhV�Y\[I]WQUO�Q�S<Q�[w`�p�S �WqhV�S�[0nhV+SUNWV_g ��OcSUN�prQ�qhVZY�u
Oc{6VZ^�QXV/S�[0`�[IqhVwgspZSfOR[I]WQ [I]jSUNWV"S �_qPV x � Y Y\V�QXQ�S<[�SfNWVv^PpZS<pvS �WqhV�O�Q
b OFt7OcS�V�^ S�[ eWQUOm]on SUNWV/QXV [IqhV_gipZS1O�[I]WQ ��QX[ SUNWV gsVwqWgiV/QXVw]oS<pZSfOR[I] Y\pP]
�hV NPO ^h^PV_] `>gs[It SfNWV giV�Q�S [0`�SUNWV qWgi[wnlgipPt x
� � q_gs[P�oO ^PV/Q SUNWV pP�WQ�S �_qPV `i[Pg SUNPORQ qhehg�qh[PQXV x � Y Y\[Pgi^&OF]on S�[
� OcSXY�NWVwb�b ��| � � � � ORQ k�[0� V/S pPb Y � ����� � ��poQ SUNWV { gsQ�S bcpP]onleWpZnhV
S�[ qWgi[0�WO�^PV pP�WQ�SfgipWYdS�^PpZS�p S �_qhV/Qdx
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� [l^IehbcV�Q�nhVw]WV_gipPb O�QXV pP�WQ�SUgspWYdS ^PpZS�p S �_qhV/Qdx MANWV��7pPb�bc[Z� SfNWV q_gs[wu
nlgspPt4t�Vwg S�[ nIgi[Iehq p Y\[Ib�bcVZYdSfOR[I] [w` gsVwbcpZS�VZ^ `�eh]_YdSfOR[I]WQ �rqWgi[IY\V+u
^IehgiV/QrpP]_^ S �WqhV ^PVZY�bcpogipZSfOR[I]WQ�S<[0nhV+SUNWVwg x
� [l^IehbcV�Q pPbcQX[ pPb�bR[Z� SUNWV qWgi[0nlgspPt4t�VwgjS�[ Q�qhV�Y/OR`s� SfNWV t�[l^IehbcV
Om]oS�Vwg.`ipWY\V���O x V x
�_��NPO Y�N Y\[It4qP[I]WVw]oS<Q�pogiV V/�_qh[PgsS<VZ^4�+��SfNWVvt�[l^IehbcV
pP]_^ ��NPO Y�N Y\[It4qh[I]WV_]oS�QrpogiV NPO�^h^PVw] Om] SfNWV t�[I^IehbRV x
yz] QX[It�V bcpP]onleWpZnhV�Q�t�[I^IehbRV/Q�Y\pP] �PV NPORVwgspWgiY�NPO Y\pPb x
� pZS<S Y\pPb�bRQ"t�[l^IehbcV�QjqWpWYZk�pZnhV/Qdx
MANWV bRpP]onIeWpZnhV � [l^Iehbcp � � OFg.SUN Y � ����� � qWgi[P�oO�^PVZ^ SfNWV �WpoQUO�Q�`i[Pg
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