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S\|�PRQD]
p n lj5 n Q �

� PRQ W lDN\Q � t _{ZR_�N\_{Z
TU|`l n y�_ W TgN�P t T�S VXW _jceQxZ�5
6���TgpmljZ�] ��l[6 n lDZ�] N�_ 5�Q`ljZ�_ V NYT t l n
SYN*ljNhTU| VXW Tg_ W TgNh6 S\|�PRQD]Xp n TgZRy`l n y�_ W TdN�P t ��TgZ N�PRQbSYQxZ�SYQ�N\P�lDN Tsi ljZ
69_{N\PuQ W ShN�ljNhT�|�S�|�PuQD]Xp n TgZRy
l n y�_ W TgN�P t |xljZ VXW _
]Xp�|�Q�l&iqQDl{S>Td5 n Q S\|�PRQD]Xp n Q iq_ W lbSYQ[N�_Di W QDl n �=NYT t Q�N�l�S �uS��{TgN�|[ljZ n T �eQ � T�SYQ
5�Q0S\|�PRQD]Xp n QD]$5X6`N\PuQ W ljN�Q � t _{Zu_{N\_�ZXT�|9l n y{_ W TgN\P t��
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N\P�ljN N*l{S � ]XQDl�] n TdZuQDS 5�Q�Q^vwp�l n N�_ N\PuQ�T W V Q W Td_
]uS 
 	 � � � T�S�PXTgy{P n 6 puZ W QDl n TUShNYT�|{�&iq_ W
TgZ�SYN*ljZ�| Q �.~ Tgy{ZXT r |[lDZXN W QDSYQDl W |�P�P�l{S�5�Q[QxZ |�_�Z�]Xp�|�N�QD] N\_ W Q n l � N\PuQ W lDN\Q � t _{ZR_�N\_{Z
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� PRQ W Q^SYN W T�|�NYTg_{Z$N�P�ljN�N\PRQ ]XQDl{] n TgZRQ�� _ji Q[ceQ W 69N*l{S � 5�Q�Q^vwp�l n N�_�TdN*S V Q W Tg_
] � TUS�l�ceQ W 6
pRZ W QDl n T�SYNhT�| W QDvwp
T W Q t Q[ZXN � z _eShN W QDl n �=NYT t Q`SY6uSYN\Q t S�|�_{Z
N�l[TgZ�N�l{S �RS � TdN�P ]XQDl�] n TdZuQDS�N\P�lDN
l W Q�Q^l W\n TgQ W N�P�ljZ N�PRQ�T W0V Q W Tg_
]wT�|�TgNh6e�'ljZ�] N\PR_�pRy{P W l W Q W ��l W QDl n �=NYT t Q SY6uSYN\Q t"t l[6�Q[ceQ[Z
P�l[ceQ�N*l{S �uS ��PR_eShQ9]XQDl�] n TgZRQDS�l W Q n _{ZRy�Q W N�P�ljZ$TgN�S V Q W Tg_
] �
: );��#<, � 0 �%QxpRZRy4ljZ�]�k PXTgN\QxPRQDl{] � � � ��P�l^ceQ`]
Q r ZRQD]�N�PRQ$� � � � & "�� ������� � � ��� � "��
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�9����PXT�|�P
l{]u] W QDS�SYQDS�SfTgN�p�ljNhTd_�Z�S&TgZ ��PXT�|�P4l9N�l{S � � S&]
QDl{] n TgZRQDS1l W Q0QDl W�n TdQ W N�P�ljZ4_ W QDvwp�l n N\_9TgN�S V Q �
W Tg_
] � ��QDl�] n TgZRQ � t _�ZR_{N�_{ZXT�|�TUS`ljZ�Q��uN\QxZ�SfTg_{Z _ji1N\PRQ W ljN\Q � t _{ZR_�N\_�ZXT�|{� � TgN\P N\PRQ4S n Tgy{P
N
|�P�ljZRy�Q$N\P�lDN�N*l{S � VXW Tg_ W TgNhTdQ^S�� l W Q4_ W ]
Q W QD]�l�|[|�_ W ]wTgZRy N\_ N�l{S � ]XQDl{] n TgZRQ^S��;TgZ�ShN\QDl�]A_ji
N�l�S � V Q W Tg_
]wT�|�TgNYTgQDS � � l{S �RS � TgN�PAShPR_ W N\Q W ]XQDl�] n TdZuQDS�l W Q$l�S\S>Tdy�ZRQD]�PXTgy{PRQ W VXW Td_ W TgNYTgQDS � TgZ
|�_ t�V l W T�SY_�Z N\_1_{N\PuQ W N�l�S �uS � TdN�P n _�ZRy{Q W ]XQ^l{] n TgZRQDS � k PRQxZ9N\PRQ�]XQ^l{] n TgZRQDS�� ljZ�]9N\PRQ V Q �
W Tg_
]RS � _ji+Q[ceQ W 6bN�l�S � l W Q�QDvep�l n �
N\PRQ�]XQ^l{] n TgZRQ � t _�ZR_{N�_{ZXT�| VXW Tg_ W TgNY6 l{S�SfTgy{Z t Q[Z
N�S�|�PuQ t Q
T�S N�PRQ0S\l t Q0l{S�N\PuQ W ljN�Q � t _{Zu_{N\_�ZXT�| �

� PRQ4]XQDl�] n TdZuQ � t _{Zu_{N\_�ZXT�| V
W Tg_ W TdNh6 l{S�SfTgy{Z t Q[Z
N`P�l{S95�Q[Q[Z SYPR_���Z 5X6m�%Q[pRZRy N\_ 5�Q
_ V NYT t l n �)TdZ N\PuQ`S\l t Q ��l[6 l{S�N\PuQ W ljN�Q � t _�ZR_{N�_{ZXT�| VXW Tg_ W TgNh6 l{S\S>Tgy{Z t Q[Z
N�T�S �$~ PR_{p n ]ml
SYQxN�_ji1N�l�S �uS�
 � TdN�P ljZ
6 N�l�S � V _ S\S>Td5 n 6 P�l[cwTgZRy ]
QDl{] n TgZRQDS n QDS�S�N\P�lDZ TdN*S9|�_ W�W QDS V _{Z�]wTgZRy
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V Q W Tg_
] � 5�Q0S\|�PRQD]Xp n lD5 n Q�5
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TU|0l n y{_ W TgN\P t TUS�l n Sh_$|[l V lj5 n Q�_Di'S�|�PuQD]Xp n TgZRy N�PRQbN�l{S �$SYQxN �
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N[�X5upRN�ZR_{N�ZRQD|�Q^S\S\l W 6 
 N�PRQbSY6uSYN�Q t t l[6 SYNYT nsn
5�Q�S\|�PRQD]Xp n lD5 n Qe�{Q[ceQ[Z�T i�N\PRQ�lj5�_DceQ�|�_{Z�]wTgNYTg_{Z�i=l[T n S ��� M�S�l W QDShp n N[�DN\PXT�S+S\|�PRQD]Xp n lD5XT n TdNh60N\QDShN
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: );��# ,76 0 � PR_�pRy{P$y�Q[ZRQ W l nsn 6 ZR_{N l{S�|�_ t�t _{Z �wN�PRQ W Q�l W QbS>TdN�p�ljNhTg_{Z�S TgZ ��P
TU|�P�TgN
T�S�]XQDS>T W lj5 n Q`N\_`P�l[ceQ9l V Q W Tg_
]wT�| N*l{S � � S&]XQ^l{] n TgZRQ9Q���|�Q[QD]�TgN�S V Q W Tg_
]wT�|�TgNh6 ��) _ W Q���l t`VXn Qe�
l$|�Q W N�l^TgZ t T n TgN�l W 6�TdZ�SYN�l nsn lDNYT�_{Z t l[6�ZRQxQD] N�_ n lDpRZ�|�P l t T�S\SfT n Q$Q[ceQ W 6oN�PXT W Nh6 t TdZ
pRN�QDS �
� PRQ n lDpRZ�|�PXTgZRy V
W _
|�QD]
p W Q�iq_ W l t T�S\SfT n Q t p�SYN0N�l��eQe��lDN t _eSYNx��N\PXT W NY6 � r ceQ t TdZ
pRN�QDS�N�_
|�_ t�VXn Q[N�Q�SfTgZ�|�Q�_�Z�SYQxN � � PXT�S)T t�VXn TgQDS'N\P�lDN�N\PRQ�]
QDl{] n TgZRQ&iq_ W N\PuQ V Q W Tg_
]wT�|&N�l�S �9_Di n lDpRZ�|�P �
TgZRy t T�S\S>T n QDS 
 ��PXT�|�P T�SbN\PXT W Nh6 � r ceQ t TgZ
pRN\QDS � Q���| Q[QD]RS�N\PRQ`N�l�S � � S V Q W Tg_
]wT�|�TgNh6 
 ��PXT�|�P T�S
N\P
T W Nh6 t TgZXpRN�QDS �*� M�S�N\PRQ rRW ShN t TUS�SfT n Q�T�S lDN TgN�S n l�SYN n Q[y9_ji�TgN*S n lDpRZ�|�PXTgZRy VXW _
|�Q^S\S 
qN\PXT W NY6
t TdZ
pRN�QDS�l^iqN�Q W N\PRQ n ljpuZ�|�P
TdZuy VXW _
| QD]Xp W Q ��l�S;TgZXTgNYT�ljN�QD] � � l�ShpR5�SYQ^vwpRQxZXN t T�S\S>T n Q n lDpRZ�|�P �
TgZRy t p�ShN;TgZXTgNYT�ljN�Q 
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p�S �Rl�ZRQ � N*l{S � t p�SYN'5�Q0S V l ��ZRQ^] N�_�P�lDZ�] n QbN\PRQ SYpR5�ShQDvepRQ[Z
N
t TUS�SfT n Q n lDpRZ�|�PXTgZRy �*� � N�T�S1T t`V _ W N*ljZ
NbN\_ ZR_�N\Q`N\P�lDNbSfTgZ�| Q9N\PRQ`]XQ^l{] n TgZRQDSb_ W |�_ t�V
n QxNYTg_{Z
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NYT t QDS�_ji N\PRQ V Q W Td_
]eTU| |�PR_ W QDS � Q���| Q[QD]RS&N�PRQ`|�PR_ W QDS�� V Q W Tg_
]%��l ZRQ � N�l�S � t p�ShN�5�Q`| W Q �
ljN�QD] iq_ W c�l W Tg_�p�S TgZ�SYN*ljZ�| QDS _ W V Q W Tg_
]RS�_ji1N\PuQ�S�l t Q�|�PR_ W Q � � P
p�S��'N � _ 
 _ W V _ S\SfTg5 n 6
t _ W Q � N�l�S �uS l W Q W QDvepXT W QD]�N�_ t Q[Q[N+N\PRQ V Q W Tg_
] � � ) _ W SYp�|�P`S>TdN�p�ljNhTg_{Z�S ��PRQ W Q�l V Q W Tg_
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N�l�S � � S�]
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(first instance)

t0

(second instance)

t1 t2 t3 t4

) Tgy�p W Q � � � � � T t Q �f��TgZRQ9_ji l � l�S � ��PRQ[Z � � �
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kATgN\P N�PRQ t _
]wT r QD] W ljN\Q � t _{ZR_�N\_�ZXT�|�l n y{_ W TgN\P t � � TgN\PXTgZ4l�N�l{S � � S n TsiqQ[NYT t Qe�XQ^l{|�P�N*l{S �
P�l�S&N � _`NY6 V QDS _ji VXW Tg_ W TgNhTdQ^S�l�S\S>Tdy�ZRQD]�N�_ N\PRQ t�� � _�N\P4NY6 V QDS _ji VXW Tg_ W TgNhTdQ^S�l W Q0_{5RN*l^TgZRQD]
p�S>TdZuy�N�PRQ W ljN�Q � t _{Zu_{N\_�ZXT�|&l n y{_ W TgN\P t4� � _ ��Q[ceQ W �[5�_�N\P9Nh6 V Q^S�_Di V
W Tg_ W TdNhTgQDS']wT �%Q W �{TgZ9N\P�lDN
N\PuQ rRW SYN'ShQ[N)_Di VXW Td_ W TgNYTgQDS � TgN\PXTgZ`l&N*l{S � SYQ[N+P�l[ceQ VXW Tg_ W TgNYTgQDS�PXTgy{PuQ W N\P�lDZ9ljZ
6 VXW Tg_ W TgNYTgQDS'_ji
N\PuQbSYQD| _{Z�] V
W Tg_ W TdNh6 �>Nh6 V Q�ShQ[N � � Z$ShPR_ W N[�RQDl�|�P`N�l�S � �`TdZ4lbN�l{S �$SYQxN P�l�S VXW Tg_ W TgNYTgQDS �`ljZ�]
� �  D� ��PRQ W Q��$TUS0SY_ t Q VXW Tg_ W TgNh6 ]XQxN\Q W*t TgZRQD]�N\P W _{puy{P N�PRQ W ljN�Q � t _{Zu_{N\_�ZXT�|$l n y{_ W TgN\P t �
ljZ�]  9T�S9SY_ t Q V _ SfTgNYTgceQ |�_{Z�ShN�lDZXN�iq_ W N\PRQ QxZXNhT W Q N�l�S �mSYQ[Nx�'SYp�|�P N�P�ljN  � t l ���� � � � ����� �
��PRQ W QbZ T�S�N\PRQbZ
p t 5�Q W _ji N�l�S �uS TgZ4N\PRQ0SY6uSYN�Q t4�

� PRQ rRW SYN0SYQ[N1_ji VXW Tg_ W TgNYTgQDS 
 N\PuQ9PXTgy{PRQ W ShQ[N�_ji VXW Tg_ W TgNYTgQDS � l W Q`l{S�SfTgy{ZRQ^] l{S�N\PuQ W pRZ �
ZXTgZRy VXW Tg_ W TgNY6 _ji �\_ n ]���N�l{S �RS � ��PRQ W Q^l{S�N�PRQ`SYQ^|�_{Z�] SYQxN�_Di VXW Tg_ W TgNhTdQ^S 
 N\PuQ n _�� Q W ShQ[Nb_ji
VXW Td_ W TgNYTgQDS � l W Q0l{S\S>Tgy{ZRQD]�l�S N�PRQ W pRZuZXTgZRy VXW Td_ W TgNh6$_ji ��ZRQ � �9N�l{S �RS �

) _ nsn _ � TgZRy N\PRQ$Q���l t`VXn Q�N*l{S �AShQ[N9T nsn p�ShN W lDN\QD]ATgZ r y{p W Q � � � �&lDN�NhT t Q4N �X��N\PRQ rRW ShN
TgZ�SYN*ljZ�| Q�_ji � � W pRZ�S;lDN VXW Tg_ W TgNh6	� � � M N�NhT t Q�Nx�{�
N\PRQ1SYQD| _{Z�] TgZ�ShN�lDZ�|�Q�_Di � � 5�QxyjTgZ�S��RN�PXp�S
t l��eTdZuy�N\PuQ rRW ShN TgZ�ShN�lDZ�|�Q$lDZ ��_ n ] ��N�l�S � � )�W _ t N\PXT�S V _DTdZ
N�_�Z��)N�PRQ rRW SYN�TgZ�SYN*ljZ�|�Q _ji
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� � ��� � � PRQ0SYQ^|�_{Z�]�TgZ�ShN�ljZ�|�Q9ShN�l W N�S�ljZ�]4|�_{Z
NYTgZ
pRQDS�N\_ W pRZ�lDN
VXW Td_ W TgNh6
� � �RpRZ
NYT n N\PuQ�N�PXT W ] TdZ�SYN�lDZ�|�Q0_ji � � l W\W TdceQ^S �

� _{N�Q9N\P�lDN[�%puZ n T �eQ`N\PuQ W ljN�Q � t _�ZR_{N�_{ZXT�|`l n y{_ W TgN\P t ��N\PuQ�N�l�S �uS W pRZRZ
TdZuy�_{Z l t _
]wT �
r QD] W ljN�Q � t _{Zu_{N\_�ZXT�|�l n y{_ W TgN\P t Q[Z�|�_�pRZ
N\Q W l VXW Td_ W TgNh6 |�P�ljZRy�Q 
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