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Abstract 

Although there is a hadith from Prophet Muḥammad that faith (îmân) is 

�verbal profession, cognizance in the heart, and doing the pillars,� the politi-

cal social circumstances of the newly emerged Islamic society developed in 

such ways that the element of action or �doing the pillars� gained a great 

significance, leading to a view that we might refer to as �deontologism.� 

There are two ways in which the view is important: first, it is an influential 

theory of faith in the history of Islamic theology, and second, it directly or 

indirectly overshadowed other theories of faith. In this theory I seek to 

examine the approach and its characteristics by deploying the analytic-

comparative method, but I am mainly concerned with how it was received 

by Imami Shiite theologians in the fifth century AH (eleventh century CE). 

I argue that the deontological approach to faith was practically tied with 
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the tendency to �threats of divine punishment� (

�failure� (iḥbâṭ) of deeds. Imami theologians encountered the approach in 

three ways: it was endorsed by al-Shaykh al

adopted a virtue-based approach, and thus, modified the view. That is, he 

emphasized the knowledge or cognizance component of faith, seeing the 

�action� as an integral part of faith. Finally, the approach was rejected by 

Nawbakhtis and al-Sayyid al-Murtaḍâ, who believed that faith belonged to 

the category of confession or endorsement, although

the �failure� of deeds. 

Keywords 

Faith (îmân), the position between the two positions, virtue

to faith, postponement (irjâʾ) approach to faith, divisibility/indivisibility 

of faith. 
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reats of divine punishment� (waʿîd) and the belief in 

) of deeds. Imami theologians encountered the approach in 

Shaykh al-Ṣadûq; al-Shaykh al-Mufîd 

based approach, and thus, modified the view. That is, he 

knowledge or cognizance component of faith, seeing the 

�action� as an integral part of faith. Finally, the approach was rejected by 

â, who believed that faith belonged to 

the category of confession or endorsement, although they disagreed over 

), the position between the two positions, virtue-based approach 

) approach to faith, divisibility/indivisibility 
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Vª¾//���mr//¢½³q�³m�N//©L��qm�,n//}�µmKm�¯L//~±�¯?�¶//O�¶//¡�Kq��³�¶//±L½Kr¥>L//_qK�� �
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°¸¡�sK�È¢½�¬¸�³�°½rW�Z/hO�°½rW��×Kr_L/�³�°¾�/��¤/²_�sK�x/S�¶/¡�È/Æ¡�×L/·
¶�r��Kq�¯L±L®ªz�³�V�r¥qm�V¾®¢g�/z�,mr/¡�¶/�r�

È//yL¾y�¨//L����¶//O�È�L//®X_K�¤//²·r��sK�È±L//mr�°X//y´¾S�L//O�^½qn//W
µmrXz¥�mL�OK�«ÆyK�³r®ª��³�mr¡�Kn¾S�×rW�LO

È/�f©L/��¨/®��³�Kn/k�¶/O�¯L/®½K�³r¥�qm�Kq
¶O�Kq�§KDy�°½K�|¾S�n_�Kp/¥�¯L®ª¢X�×³q

È�L½?��«L/`±K�qm�¶¡�Kq�Èz¡�¯K´WÈ/²½m��½L/�³
¶�©D�¶y�L½?�V/yK�µn/}�µmr®/}rO�¯L/®½K�×KrO�UL½K³q�qm�¶¡�×K

¨®��³�qKr�K�,ÈPª����¶/�r��j/yLS�.n/±qKmq´krO�¯L/z¢½�qLPX�K�³�V¾®·K�sK
V/�r¥�¨¢/}�È¢¾X¢©L/½m�×n/²½Kr��qm�³�¯Ls�qp¥�qm�¨ILz�°½K�¶O

jyLS�°½K�È�L·�¶/�¾�³�mr/¢½³q�¶y�¬¾±K´W�Vª¾/���,¶/±L½Kr¥
¬¾²¡�È½LyL²}��Vzl±�,¶©L��°½K�qm�¶�¾�³�mr¢½³q

qLOqm�ZhO�×L²O�¤²yË�r�¡�³�¯L®½K,�|²/¡K³�xT/y�-n/}�µmL/¸±�mr/¢½³q�°/½K�L/O
�È//�ªXlVª¾//���mr//¢½³q�³m�N//©L��qm�,n//}�µmKm�¯L//~±�¯?�¶//O�¶//¡�Kq

È//�È//yqrO��¶//y�°//½K�L//O�¶//z½L��qm�Kq�¶//¾LK�¯L//®ª¢X�µL¥n//½m�,¯?�sK�x//S�³�¬¾//²¡
È�mr¢½³q�¬½³L¡�� 

qLOqmË�¶�r��µL¥n½m�sK�¨®��³�¯L®½K�¶�OKq
¶O�¯K´²��VhW�L½��Lk�q´��MLX¡�,¯L®½K�V¾·L�Èª¡

VyK-�¯?�sK�Kq�¶©L��°½K�¶d±?�LK�È�t½L®X�L·
/IKqK�§L//P±m�¶/OÌ�Kq?�sK��L//_�È//ª¾ªhW×�¶/�r�

¶O�Èª¾ªhW�{³q�,µn}mL½��n·�NyL²W�¶O�¶¡�¯?�qm�¶X�qqL¡
²KmÌ��È/yqrO�×r/`·�¬`²/S�¯r��LW�Kq�¶¾LK�¯L®ª¢X�µL¥n½m�qLO�°¾©³K�×KrO�L½´¥�¶¡�¯?

VyK�µmr¡�� �
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ŔŀŞĳŗ˨ĕĚÞŰŗę˨˨ŏʭ˙Űù˨Ŕý˨ŔőʭŰùĚá˨ ˨
¶�¾�³�t/¾¦±K�qm�¶/±�Kq�¨/���fP/��³�°/zg�¶/¡�VyK�È�ÆkK�ÈL�±�,È½Kr¥Ë��¨/�L��°¾/~¾S
¶~½q�È�ÈOL½�`¾X±�qm�¶±�³�n²¡Ì�NWrX��L/½�È/¸©K�¯´±L/��Kq�fP/��³�°/zg�B~²�¶¢ªO�,¯?�rO

È�ÆkK�È�×K�È���hW�¯?�mL²XyK�¶O�¨���¶¡�n±Km�nOL½��¶�¾�³�mr¢½³q��qm�¯L/®½K�¶O�¶±L½Kr¥
�]qK´k�q´¸��LO�ÈÆyK�«Æ¡^�±�Vz~±�qLO�¶O�¶©tX��×r¾¦¾S�LO�³�V�r¥���¶/�r��³m�r/·

P¡�µL/²¥�³�V/yK�¯L/®½K�V/¾·L�>t_�¨®��¶¡�mq´�°½K�qm�¯L/®½K�³r/®ª��sK�Kq�¯L/z±K�µr/¾
È�¯³r¾O�¬·�n±Kq�n±m´O�°ly���ÆXkK�¯?�r�±��Kq�È·L²¥�r·�]qK´k�0Å³K�¶¡�m´O�°½K�qm�L·
È�µr¾P¡��¶©tX��LK�,n²Xz±Km�/®·�¶±�0Kr·L��n²cr·Ì�¯?�L/·���µr¾�/��³�µr/¾P¡�¶/O�Kq�¯L/·L²¥
È�¬¾z�W�n±mr¡���,È²½´_������,�������������µL¥n/½m�sK�0L/¾±L[�-]qK´/k,��¶/±�µr/¾P¡�µL/²¥

È�µLPW�Kq�¯L®½K�����È�r�¡�NPy�¶¢ªO�,n²¡�m´h_�r�¡�¬·�¯?�,m´}�³��-V/®�±�r/�¡�¶±
�¶¾�LOK�³�¶½n`±�µ³r¥�³m�sK�����µn}�{qKt¥¶/½n`±�¶¡�VyK�¬/·�¯KqL/¢·L²¥��L/O�µ³r/¥

¶O�V®�±�r�L¡�Kq�¯L}m´k�È�qL®}��n/±mq³?��,×mKn/�O�������,����,×r�/}K�-�������,������³
OKV®�±�r�L¡�Kq�¶ªP��¨·K�sK�×qL¢·L²¥�r·�¶¾�L�È�±K´k�n/±n��,×r�/}K������,����������°/½K

�¶//¡�V//yK�È©L//g�qm¨½p//¸©K´OK�n//²±L�¶//©tX��sK�È//��O�n//²cr·��sK�q³?r//�¡�¯L//·L²¥��
µmr¡mL½�¯?�,�´®`�qm�,n±K��¯L/®½K�³r/®ª��sK�L/¸²W�Kq�¯L/z±K�µr¾P¡�µL²¥�¶¡�n±m´O�n�X��L·
È�¯³r¾O�³�LK�,n±KqÈ®±�r�¡�×mK³�mqK�n²¡�-¶½r�±�¯?�q³LO�qm�¶¡�×K��¨/�K�³��L/PgK�¶O�L·

V�L½�q´ªPW�°¾X©t²®©K�°¾O�º©t²��`²yÌ�µr¾���sK�µr¾P¡�µL²¥��¾l~W�t¾±��¨���¶O�n¾�³��ª�W
�m´O�,×r�}K��������,������n}�r`²�È½Kr¥n¾�³�¶O�V½L¸±�qm�¶¡�� 

©tX��sKÌ�¶�¾�³�¨½p¸©K´OK�n²±L�ÈkrO�,Kr¥�r�W�¶O�n/±ms�Vym�¯L®½K�sK�×r\¡Kng��½
²Km�³Ì�ÈkrO�³�n±mrXz¥�t¾±�ULPhXz�¶O�Kq�¯?�«L�±�n²±L��¯L/®½K�sK�Èª�Kn/g��/½r�W�¶/O

²Km�³�n±mq³?�×³qÌ�n±mr¡�m³nh�ULP_K³�¶O�Kq�¯?���°X�r½p/S�L/O�³K�¯K³r¾S�³�¨½p¸©K´OK
UL/�L���/¾®_�sK�V/yK�UqL/P��¯L®½K�¶¡�°½K�q�¯L/·L²¥�,NhX/z�³�N/_K³�sK�¬/�K�¶/O�K

                                                          � �
���qLOqm�¯L®ª¢X�r�±Ë��¶/¡�Vz¾±�«´ª��0Å³K�¶¡�V¸_�°½K�sK�-Vz¾±�«L¸OK�sK�È©Lk�,µr¾���³�µr¾P¡�¶O�¯L·L²¥�¬¾z�W

®·Ì�¯?��³�µr/¾P¡�V�/��¶¡�µqLO�°½K�qm�,n²X�r½pS�Kq�¬¾z�W�°½K�¶¡�¬·�È±Lz¡�0L¾±L[�-n²}LO�¶X�r½pS�Kq�¬¾z�W�°½K�L·
Èz�±�V���,µr¾����ÆXkK�,ÈPz±�L½�n±K�n²X}Km�r�±�� �

http://www.jpt.isca.ac.ir


www.jpt.isca.ac.ir 

È/�¬¾/z�W�q³?r/�¡r¾��³�q³?r/�¡�¶/O�Kq�µr¾P¡�¯L·L²¥�³�µr¾P¡�³�µr¾����n/±mr¡�,×r�/}K�

¯?�µL¥n½m�sK�q³?r�¡�¯L·L²¥�m´/O�t/¾c�¶/y�L·���,�´/ªl�¶/O�Kn/k�¶¾P/~W
�¯L±L®ªz��L®_K�LO�V�©Ll�³�{rPk�qm�³K�N½p¢W�L½�Knk�¯mr®}�,×r�}K�������,���

È�¬¾z�W�¶Xym�qL¸c�¶O�Kq�UL�L��¨½p¸©K�mr¡��¯?��rW�¶¡�ÈWL�L���L·
È/��/z��NPy�L·�m´/}�s³q�³�sL/®±�n/²±LË��µL/

¯?��rW�¶¡�ÈWL�L��³�VyK�µr¾���µL²¥�L·��V/yK�r�¡�¶±�L·
��,����������¯L/·L²¥�È/krO�,³K�µL¥n½m�sK�°½KrOL²O

È�r�¡�NPy�¶¢ªO�,n²¡�m´/}���¬/·�×mqK´/�qm
È/�×L/_�¯L/®½K�³�r�¡�isrO�qm�Kq�¯Lz±K�³�m´}��NP/y�µqK´/®·�,n/·m

L/®½K�¯?�³�mqKm�L/²�� /½�L/¸²W�¯L/®½K�V/yK� Þ6ÉL/O�¯
�,¯?��/PW�¶/O�¬/·�r/�¡�°½KrOL²O�r/�¡�¯?�³�mqKn/±�rX/~¾O�L/²�� /½

¶/±´¥�r�¡�¶±�°½KrOL²O��¯?�¨/OL��qm�¶/¡�¯L/®½K�¶/±�³�V/yK�¯´/¥
/z±K�¨½p/¸©K´OK�µL¥n/½m�sK�,f¾�´W�°½K�LOL�̄È/�r/�¡�³�¯L/®½K�V/¸_�sK�Kq�L·��¯K´/W

°D� �
ULPhXz��qLW� �
µr¾���µL²¥�N¢Wr� �

�yL�� �
r�L¡� �

�µr/¾P¡�¯L/·L²¥�sK�t/¾·rS�sK�V/yK�UqL/P��¯L/®½K�¶/¡�°/½K�r/O�n¾¡BW�LO�«L�±�,¨OL��qm
�,¨½p/¸©K´OK�,{mLX/yK��/½r�W�¶/O�VPz±�¯L®½K�sK�Èª�Kng�È�½r�W�,

n}LO�¶X�r¥��ª�W�n¾�³�¯?�¶O�¶¡�VyK�µr¾P¡�È·L²¥�,«L�±�µL¥n½m�sK���°¾/²d®·
mt±�LK�,n}LO�¶X�r¦±��ª�W�n¾�³�È·L²¥�¶O�VyK�°¢®�n}LO�µr¾P¡�Knk���N/WKr�,¶`¾X±�qm
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È/�¬¾/z�W�q³?r/�¡r¾��³�q³?r/�¡�¶/O�Kq�µr¾P¡�¯L·L²¥�³�µr¾P¡�³�µr¾��
�������,�������¯?�µL¥n½m�sK�q³?r�¡�¯L·L²¥
¬©L���¯L±L®ªz��L®_K�LO�V�©Ll�³�{rPk�qm�³K�N½p¢W�L½�Knk�¯mr®}
����������´OK�m´kÈ�¬¾z�W�¶Xym�qL¸c�¶O�Kq�UL�L��¨½p¸©K

È�r�¡�NPy�¯?��rW�¶¡�ÈWL�L��,m´}�È/��/z��NPy�L·
¯?��rW�¶¡�ÈWL�L��,¯L�q�¯?��rW�¶¡�ÈWL�L��³�VyK�µr¾���µL²¥�L·

¯L¾���¶±�³�ULPhXz�n²±L��,×r�}K�������,�

¥r_�sK�Kq�¯Lz±K�����¶±Ì�È�]qLk�¯L®½K�È�r�¡�NPy�¶¢ªO�,n²¡
È®±�r�¡�NPy�¶¡�È/�×L/_�¯L/®½K�³�r�¡�isrO�qm�Kq�¯Lz±K�³�m´}

È®±��z��m´}���,¨½p/¸©K´OK�µL¥n½m�sKL/®½K�¯?�³�mqKm�L/²�� /½�L/¸²W�¯L/®½K
�,×r�}K�������,����������,¯?��/PW�¶/O�¬/·�r/�¡�°½KrOL²O

VyK� Þ6ÉLO�r�¡�³�m´h_��¶/±´¥�r�¡�¶±�°½KrOL²O
VyK��/z±K�¨½p/¸©K´OK�µL¥n/½m�sK�,f¾�´W�°½K�LO
°½K��¶±´¥¶_qm�mr¡�×n²O�� 

� �
¯L®½K� �

� �
°¾X©t²®©K�°¾O�¶©t²� �

r�¡� �
� �

�µr/¾P¡�¯L/·L²¥�sK�t/¾·rS�sK�V/yK�UqL/P��¯L/®½K�¶/¡�°/½K�r/O�n¾¡BW�LO�«L�±�,¨OL��qm
�,×r�}K��������,������,¨½p/¸©K´OK�,{mLX/yK��/½r�W�¶/O�VPz±�¯L®½K�sK�Èª�Kng�È�½r�W�,

mr¡�¶IKqK��n}LO�¶X�r¥��ª�W�n¾�³�¯?�¶O�¶¡�VyK�µr¾P¡�È·L²¥�,«L�±�µL¥n½m�sK
mt±�LK�,n}LO�¶X�r¦±��ª�W�n¾�³�È·L²¥�¶O�VyK�°¢®
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^²S�±L¥Ì�z±KL�̄/PWr�¶/y�¶O�¨½p¸©K´OK�µL¥n½m�sK�L·Ì��r�L/¡�³�µr/¾P¡�µL/²¥�N/¢Wr�,°D/
�n}�¶XyL¡³r��± ��,×r�}K��������,������������� �

©tX�Ì�¶�¾�³�È�µm´~lO�µr¾���¯L·L²¥�¶¡�°½K�qm�n²cr·�Kr¥�¬·�n±´}��,n/±m´O�°ly
�L/O�,È¦X/z½L}�³��L�hX/yK�L/½�V/yK��/�©�³�¨��W�×³q�sK�|½L~lO�°½K�L½?�¶¡�°½K�qm

�0Æ\�-n±mr¡�Kn¾S�r�±��ÆXkK�r¦½n¢½��sK�t/¾·rS�L/O��/ª¢�V/}Km�µn/¾���È½LP_�Èª�´OK
¥È/�Kn¾S�Kq�¯?��L�hXyK�µr¾P¡�¯L·L²�r¾�/��¯L/·L²¥�sK�¶/¡�n/²¡Ë�¬/~c�³K��m´/}�È/}´S
�,×r�/}K��������,�����-�È©Lgqm�¶/c�³�¨½p¸©K´OK�¯K³r¾S�q³LO�¶O�¶¡��sK�t/¾·rS�,³K�m´/k�L/zO

È/�NPy�µr¾P¡�¯L·L²¥��n½L/~lPO�Kq�µr¾�/��¯L/·L²¥�¨/��W�×³q�sK�È©L/�W�×Kn/k�m´/}
�,×r�}K��������,������� �

´W�LOÈ�,�´��f¾�´W�¶O�¶_�¶�¾�³�mr¢½³q�×KrO�¬¾±K´W�È¥v½³�°½K�¯L®½K�¶O�¶±L½Kr¥��L/·
¬½qL®}rO�Kq�����È�¯L®½K�V¾·L�>t_�Kq�¨®���-n±Km����L/¸²W�r/�¡�°¾/²d®·�³�¯L/®½K�×KrO

È�mrOqL¡�³�L²�� ½��-nyL²}���È�¯L®½K�È·LPW�NPy�µr¾P¡�µL²¥�¶¡�VyK�n�X���³�m´/}
d®·�ÈkrO�µL¥n½m�sK�ÈXgÈ�r`²�r�¡�¶O�,]qK´k�¯´��³�-m´}����³K�µt¾¦±K�³�µL²¥�¨�L�

¶c�Kq�È�µn½mL±�LzO�mr¾¥��sK�µL²¥�,mr¢½³q�°½K��P��¯?��×L·q´Xym���±�¶¡�VyK�µL²¥�³q
VyK�È¸©K�� �

ʵ˨
ĢŒÝùŗ˨ʭŕã˨ŗę˨Ŕý˨ľŋĄĔŎĕĚÞŰ˨ĳŗŔŀŞ˨ùĚáŔőʭŰ˨ù˨Ŕýŏʭ˙Ű˨ ˨
|²¡K³�¶�¾�³�mr¢½³q�¶O�¯L®ª¢X�¶¡�È½L·�n/±mKm�¯L/~±�¶/±L½Kr¥¶/±´¥�³m�,�n/±K���mr/¢½³q

Vª¾���mr¢½³q�³�>L_qK�¶±L½Kr¥�� �

������mr¢½³q>L_qK�¯L®½K�¶O��

ÈX±?�¶�¾�³�tW��,È½Kr¥>L_qK�¶O�|½Kr¥��V/©Lkm�wL/yK�sK�¶/¡�È·L¥n/½m�È/²�½�-m´/O
È�qL¢±K�¯L®½K�qm�Kq�¨®��©´��sK�0LX¾·L�Kq�¯L®½K�³�mr¡Ì�È�×r¦½m�V/z±Km��/©´��°/½KÌ�

V�r��,r¦½m,�±LOs�qKr�KÈ,�µt¾?�L½�³��½n�W�¯?�sK�×K���´�k�³�VPh�È·L¥�¶¡�m´O�L·
È�µm³t�K�¯?�¶O�t¾±��n}� ±��,×r�}K������/��,�������������³�^/�±�qm�È±´¥L/±´¥�¨/K´�
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È�r�±�¶O��¯L/½´K�t/¾?r¾�hW�µL¦±�,sL�?�qm�¶¡�nyq
?�¶¡�¯LOs�̄È�qL®}�¶O�³m�¶_qm�n±³r¸}�Kq�L·��n/±mq³?

|²¡K³�,n²X}Km��L_�qm�Kq�È½L·mL�X±K�³�L·Ì��ÈÆyK
mq³?�L�n�°½K�n¾½BW�qm�¯K´W������¶/¡�°/½K�LO�]qK´k�rX~¾O
Lk�µ³r¥�L½�V¾z²_�,¶ª¾P��,¯Kn±Lk�qL�h±K�qm�Kq�V�Æk��gÈ/®±�È/���¶/¾ª��,n²X/z±Km�È©K´/

n}�]qK´k�sK�L·���,µr·s´OK������,�����-�����³�¶/J_r
�n²X/}Km�¶/±ÅL���V¡qL~�,n}� /±���,¯L/½r��_�����,

��-�-����r/¸c�sK�È/krOµ�X/z_rO�³�¬/¸�×L/·Ì�
È�~m�¯Æ¾��³�¯K´��,��n/±m´O�È©K´/�sK�¯L/}qnS�L/½�m´k��mq´/�qm

 /±�,¯Æ¾��mq´�qm��°/OK�È/O�,È/�Wr®©K�L/W��,����-����¬/¸�sK��°½r/W
�m´O�¯LyKrk�,«ÆyK�³r®ª��qm�¶J_r�×L·��,¯L/½r��_������,������¶/¡��n/¸�µqK´/®·

¶O�³�¯Kn±Lk�°½K��´�y�qm�³�m´O�¶¾K�V�Æk��|/�±�¯L¾yLP��¯n¾yq
��¬/¸_�¯´d®·�¶J_r�sK�×qL¾zO�/O°�¯K´�/�,�

,×r�/}K��������,������-��¶/¡�¨/¾©m�°/½K�¶/O�L/½´¥
m´/~±�¯L/²D�¯L/¾��¾/�PW�³�È½´_��/®·�¯L/®½K�¶/�¾²g´OKÌ�

¬·�¯L¦X}r��È�rOKrO�³�¤²y�Vz±Km��V/z·�È/�r��r¥K�³
�mqKn±�|�±�¯L®½K�«K´��³�V¾·L�qm�¶¡�VyK�¨®��qm� ±���,¶/�¾²g´OK�����/��,�����-������

µt¾¦±K�,È�L®X_K�n±m´O�¯L¾�qm�t¾±�È²½m�×L·���¯?r��qm�0Å³K
���0L/¾±L[��¶/O�¯L/·L²¥�¬¾/z�W�,n/}�µqL/}K�¶/¢±L²c

/O´±�¶/O�³�mq´/k�n/±´¾S�È½Kr¥n/¾�³�LO�¶©tX�Ì��³�µt/¾¦±K�,m´/k
�¨/½³BW�³�¯KqL/¢·L²¥�|½L/~lO�×Kr/O�V�L�}�¯´c�È½L·
�¯L/·L²¥�sK�t/¾·rS�L/O��/ª¢�¶/¡�°½K�¶O�È½LP_�Èª�´OK�q³LO�°¾²d®·�³�Kq?�°½K

�¬¢O´ª��È��¯L®½ÃK�¨kn½�L®©�³�L²®ªyA�K´©´��°¢©�³�K´²DW�UKr`g,����� � �
È�UL½K³q�³�UL½?�LO��qL�W�qm�×r�}K�¶¡�Kq�¶©tX��sK�×n½L���Vyr�×³q�¶/©tX��sK�Kq�³K�¶/¡�È½L/_�L/W�n/½m�¯Kmr/¥�

,×r�}K�qm�,n²¡�×t½q���������,�������n¾²¾PO�� �
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n±n½r�?�|�±�mr¢½³q�°½K�È¥n²©LO��È�r�±�¶O
µsLW�³�È©K´�¶O�Mr�r¾��¯L±L®ªz�?�¶¡�¯LOs
¯?��g�qm�³�È�K³q��¾�PW�³�¬ª��L·�|²¡K³�,n²X}Km
Vl¾¦±KrO��È�×mn�X�n·K´}�mq³?�L�n�°½K�n¾½BW�qm�¯K´W

Lk�µ³r¥�L½�V¾z²_�,¶ª¾P��,¯Kn±Lk�qL�h±K�qm�Kq�V�Æk��g
¯?�×qKt¾O�NPy�,°¾®·�³�n²X}Km�N��W�n}�]qK´k�sK�L·

«L¾��qm�È©K´�È²O�¶¾ª��¶¡�È½L·�È�¶¾K��n²X/}Km�¶/±ÅL���V¡qL~�,n}
������°½qs�-¯?�sK�xS�³��,M´¡������,{��-��

¬¸_�n²±L�¶J_r�°O�È�~m�¯Æ¾��³�¯K´��
 ±�,¬¸_��q´¢~�,������,����-� /±�,¯Æ¾��mq´�qm

µL¦½LS��m´O�¯LyKrk�,«ÆyK�³r®ª��qm�¶J_r�×L·
È²O�¶¾ª��«L¾��³�{q´}�¶O�³�¯Kn±Lk�°½K��´�y�qm�³�m´O�¶¾K

�n²X}Km�Èª�K�°½qs��,M´¡������,���-���-���
�n²X}Km�n¾¡BW�¯L®½K�×r½pSL±sL¾XK�rO� ±��,×r�/}K

½K×rWrO�×KrO�×t½³LXym�¯L®�m´/~±�¯L/²D�¯L/¾��¾/�PW�³�È½´_
¯L²D�Kq��³�¯KrPL¾S�¯L®½K�LO�ÈXg¬·�¯L¦X}r�

�mqKn±�|�±�¯L®½K�«K´��³�V¾·L�qm�¶¡�VyK�¨®��qm
t¾¦±K�°½K�rO�µ³Æ�Ë�ÈyL¾y����µt¾¦±K�,È�L®X_K

V/yK�µn/}�µmL¸±�t½L®W�¯L®½K�³�«ÆyK�°¾O-�

~½n±K�qm�µr¾P¡�³�µr¾��Ì�/O´±�¶/O�³�mq´/k�n/±´¾S�È½Kr¥n/¾�³�LO�¶©tX�
¯?�V�©Ll�×L²Or½s�µs´?�LO�L·��¨/½³BW�³�¯KqL/¢·L²¥�|½L/~lO�×Kr/O�V�L�}�¯´c�È½L·

¯?�n}�L·����¯L/·L²¥�sK�t/¾·rS�L/O��/ª¢�¶/¡�°½K�¶O�È½LP_�Èª�´OK�q³LO�°¾²d®·�³�Kq?�°½K
                                                          � �

���¬©�¨��L²?�MKr�ÁK�V©L���¬¢O´ª��È��¯L®½ÃK�¨kn½�L®©�³�L²®ªyA�K´©´��°¢©�³�K´²DW
���¸�È�UL½K³q�³�UL½?�LO��qL�W�qm�×r�}K�¶¡�Kq�¶©tX��sK�×n½L���Vyr

ÈS�Kq�×n½n_�ÈÆ¡�«L�±�V}Km�¯?�rO�³�m´®±�,×r�}K�qm�,n²¡�×t½q
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È/�Kn/¾S�Kq�¯?��L�hX/yK�µr¾P¡�µr¾�/��¯L/·L²¥�¶/¡�n/²¡��sK�×qL¾/zO�,m´/}�µm´/~lO�{K
Ly�n²cr·�¶¡�Kq�×r�}K�¶ª®_�sK�³�V}KmK³�V�©Ll�¶O�Kq�¯L®ª¢X�wqm�³K�mt/±�sKqm�¯L¾©

¶J_r�LO�´z®·�,m´O�¶Xk´?,���Kq��yL���µL/²¥�³��/z��r�L/k�¶/O��/yL��³�|±L®½K�¶O�°D
µr¾P¡�{K��mq³?�qL®/}�¶O���È/O�,×r�/}K�L/W��,������³�×qKmK³q�×³q�sK�µL/²¥�¶/¡�°/½K�r/¦�-
ÈgLOK�¨¸y�¶±�³�×r¥�×qL¦±K�/½L�Uq´/��°/½K�qm�¶/¡�n}LO�Ì�V/yK�r/�¡�,×r�/}K�������,� �

/���������-�¨½³BW�0L\©L[�V�©Ll�t¾±�¶©tX��È½Kr¥��n/¾¡BW�qm�Kq�¯?�ML/WsLO�¶¡�n}�t¾¦±KrO
È�UL½K³q�³�¯?r��r¾z�W�qm�V�©�¶O�¶�_Kr�rO�×r�}K��n/½m�¯K´/W� /±��°/OK�,�q´/�������,�� �

�������������³������È/®±�µKq�¯L/®½K�V¾·L�qm�Kq�¨®��¶J_r�¶¡�VyK�È²X�¥�,n/±mKm�L/K�
¬¡�Kq�¯?�¾®·KÈ®±�V�¯?�sK�×qL¾zO�³�n±mr®}��È·L/²¥�r/·�L·�µr¾�/��³�µr/¾P¡�sK�¬/�K���Kq

È�È�ªW��z���n±mr¡�,×r�/}K��������,��������n/¾½BW�qm�¶/�¾²g´OK�§ÅnX/yK�,¶/²¾s�°/½K�qm
È¢½�VyL½´¥�¯L®½K�³�«ÆyK�¯m´O��X�¥�¶OÌ��×L/²��¶/O�V�©�qm�«ÆyK�¶¡�VyK�Vyqm�,³K
¯Lr��L²��¶O�¯L®½K�³�VyK�×qKmrOÈ/�È¸©K�rK³K�¬¾ªzW�Èz¡�LK�,�½n�W�×��³K�sK�³�m´/}

È�V�L�K�n}LO�µmr¡�qKr�K�³��½n�W�¶¡�n²¡���×qKn²½m�°�LO�³�r·L��Kq�¯L®½K�³�«ÆyK�³K
È�È½Kn_�r¦½n¢½�sK�¶¡�n±Km��n±r½pSL±�ÈO�,×n²�r®y�LW�,������������� �

�����Vª¾���mr¢½³q�¯L®½K�¶O�¶±L½Kr¥��

P±�µr�L}K�³�¶J_r�����°½K¶�¾�³�¶O�¶¡�n±m´�n±mKm�¯L~±�|²¡K³�È½Kr¥���n/¾½LT±�×r½m
µ³r¥�¶¡�¶/©tX��³�]qK´k�sK�È½L·�/½r�±�¨½n/�W�sK�r½t¥L/±��/ªXl�¨/½Åm�¶/OÌ��|½´/k

n±n}��½r�±�qm�×r¦±sLO�¶O�Kq�]qK´k�ÈkrO�¶d±?Ì�È/�¶/¡�m´/O�°/½K�V}KmK³�¯L}��n/±n½m
È�µL²¥�¶¡�n²Xz¾±�¯Kr�L¡�����°½K�¶c�¶¢ªO�,n²²¡�L²¥�LzOqL¢·,�¬/·�sK�¶/�r��×K��m´/k�×L/·

¯?��r��¶¡�VyL·Ì�È/�qL®/}�¶O�¶¾_L±�n/±mq³?��È/�¶/¡�V/y³q�°/½K�sK��sK�È/·³r¥�¬¾/²¾O
                                                          � �

���¶½r�±�¶¡�VyK�µmr¡�f½r�W�×r�}K�qLOqm�{KË�©L��°¾zh©K´OK�sK�Kq�¯L®½KÈh��¶J_r�¯L®ª¢X�sK���µmr¡�wLPX�K
�VyK�°OK�,�q´���������,������� �

���VyK�µmr¡��½r�W�¶±´¥�³m�Kq�¯L®½K�{qL[?�qm�×r�}K������¯L®½K�¨®��³�§´���VyK��,×r�/}K��������,�����-
����¯L®½K�Knk�¶O��½n�W���VyK�ÈO�,×r�}K�LW��,�������� �
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×K�È�µr¾P¡�µL²¥�N¢Wr�¯L}m´k�×L·��³K�n/}
V®�±�r�¡�×L²��¶O�r¦�,n±mr®}�?�Kn/k�¶¡�n±m´O�n�X��³q�°¾®·�sK�³�̄�L/·

È�V~¸O�¨kKm�xTy�³�MKp��¬²¸_�|W?�r¾��qm�Kq�n²¡��,×mKn/�O��������,�������¶¾/�LOK
�n/±n±K´k�V/®�±�r�L/¡�,n/²¡�µr¾P¡�µL²¥�¶¡�Kq�È®ªz�r·�³�n±mrXz¥�Kq�V®�±�r�¡

/��±�,V/®�±�r�¡�³�m´h_�r�¡�¶O�r�¡�¬¾z�W�LOÌ��È/²�½�¯?�¨/OL�
m´/}��� Þ6É�¯L/®½K�³� Þ6ÉL/O�¯L/®½K���,�/�³�°/½K�L/O

,VyK�r�¡�¨OL��qm�³�¨®��j²y�sK�0LX¾·L�¯L®½K�n²cr·�LK��Kn/k�qL/¢±K�×³q�sK�×r�¡�r·
n¾L±�°D�Kq�qL¢·L²¥�¯K´W��¶/�¾�³�sK�¶¡�¶©tX��sK�¶Xym�¯?�¨¾©m��È/½Kr¥

��©L/l�µr¾�/��³�µr/¾P¡�¶/O�¯L/·L²¥�¬¾/z�W�L/O�L·
�µr¾�/����m´/O�¶X/ym�°/½K�sK�È� 3́ /4��«L/~·���¶/O

È��r��¶±´¥�°½K�¯L·L²¥�°¾O�³K�,¯KqL¦±�¯?�sK�È/krO�¶¡�V}Kp¥��NP/y�L/·
UL/¡s�³�sL/®±��r/W�n/²±L�r/¦½m�ÈkrO�³�n±´},��qL®/}�¶/O��/z��0L�r/�

eL/P�µL²¥�ML¢WqK�qm��ª¢��°/½K�qm�¶/¡�n/}LO�¯?�°X/z±Km
,×r�}K��������,��������Kq�¯L/®½K�³K�,wL/yK�°¾/®·�rO

q� Þ6É�¯L/®½K�³�r/�¡�¨OL��qm�Kq� Þ6ÉLO�¯L®½K�³�mr¡�¬¾z�W� Þ6É�¯L®½K�³� Þ6ÉLO�¯L®½K�¶O�¨/OL��qm�K
z±K�NWKr�,È�´��«L~·�µL¥n½m�sK�°½KrOL²OL�̄�sK�L·

� Þ6É�³� Þ6ÉLO�°D� �
� Þ6É�°D�r¾�� Þ6ÉLO�°D���yL�� Þ6ÉLO�°D� �
�r�L¡� �

� Þ6ÉL/O�¯L®½K�¶±�³� Þ6É�¯L®½K�>t_�LK�,V���UqL/P��¶/O
�L¸²W��z��,«´y�UqLP��¶O�³�-¶±� Þ6É�¯L®½K�sK�LK�,VyK�r½pS
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¶½n`±�«L±�¶O�]qK´k,�¬·�sK�Èz¡�r¥K�¶�r��×K
È®±�r�L¡�Kq�V®�±�r�¡�×L²��¶O�r¦�,n±mr®}

È�V~¸O�¨kKm�xTy�³�MKp��¬²¸_�|W?�r¾��qm�Kq
²KmÌ��n/±n±K´k�V/®�±�r�L/¡�,n/²¡�µr¾P¡�µL²¥�¶¡�Kq�È®ªz�r·�³�n±mrXz¥�Kq�V®�±�r�¡

�,×r�}K��������,�������/��±�,V/®�±�r�¡�³�m´h_�r�¡�¶O�r�¡�¬¾z�W�LO
µK´k�t¾±�¯L®½K�kL±È�¬¾z�W�¬z��³m�¶O�µK´�m´/}

,VyK�r�¡�¨OL��qm�³�¨®��j²y�sK�0LX¾·L�¯L®½K�n²cr·
È�xS�-Vz¾±�n¾L±�°D�Kq�qL¢·L²¥�¯K´W

Vz¾±�«´ª��n±n±Kmr¥�×³q���0Kr·L��¯?���©L/l�µr¾�/��³�µr/¾P¡�¶/O�¯L/·L²¥�¬¾/z�W�L/O�L·
Èz�±�LO�L½�n±m´O��V�/��°Xz±Km�µr/¾P¡���³�
¶�r��{qKt¥�È��r��¶±´¥�°½K�¯L·L²¥�°¾O�³K�,¯KqL¦±

È�Knk�¶O�r�¡�UL/¡s�³�sL/®±��r/W�n/²±L�r/¦½m�ÈkrO�³�n±´}
È�t¾¦±K�¶¡�°½K�r¦�,n²½?Ë�eL/P�µL²¥�ML¢WqK�qm��ª¢

Uq´�,�¶O�Knk�¶O�r�¡�È�qL®}��n½?�,×r�}K

q� Þ6É�¯L/®½K�³�r/�¡�¨OL��qm�Kq� Þ6ÉLO�¯L®½K�³�mr¡�¬¾z�W� Þ6É�¯L®½K�³� Þ6ÉLO�¯L®½K�¶O
�mrO�qL¡�¶O��z��,×r�/}K��������,�������z±K�NWKr�,È�´��«L~·�µL¥n½m�sK�°½KrOL²O

VyK�°¾²c�r�¡�³�¯L®½K�V¸_� 

 

¯L®½K� �
©t²º�°¾X©t²®©K�°¾O� �� Þ6É�°D�r¾�� Þ6ÉLO�°D

r�¡� �
� �

yK�¯L®½K�>t_�¨®��,µL¥n½m�°½K��P�� Þ6ÉL/O�¯L®½K�¶±�³� Þ6É�¯L®½K�>t_�LK�,V
È½Kn_� Þ6ÉLO�¯L®½K�sK�¨®��,r¦½m��L¸²W��z��,«´y�UqLP��¶O�³�-¶±� Þ6É�¯L®½K�sK�LK�,VyK�r½pS

mqKm�mL�W� Þ6É�¯L®½K�LO�� �
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È/�,n/}�µmKm�¶/¡�Èh¾/�´W�LO�Vª¾/���mr/¢½³q�¬¾±K´/W��°/½K�L/O�Kq�¯L/®½K�¶/O�¶/±L½Kr¥
È¥v½³�¬¾yL²~O�L·������°¾O��r/��V®�±�r�¡�³�m´h_�r�¡�°¾²d®·�³� Þ6É�¯L®½K�³� Þ6ÉLO�¯L®½K
�-Vz·����-VyK� Þ6É�¯L®½K�V¾·L�>t_�¨®����È�V®�±�r�¡�NPy�L¸²W��z���-x/O�³�m´}

���mqKm�|�±�µt¾¦±K�,È²½m��¾ª¢W�³�È�ÆkK�¨®��{sqK�qm��`¾X±Ì��mr/¢½³q�°/½K�È/��²
´O�qKmL�³�¯?�¶O�qn�c�¯L®ª¢X�Vz¾±�«´ª��¶XP©K�¶¡¯?sK�µL²¥�¶¡�VyK�°½K�,n±m��µL/²¥�³q

�È/¸©K�×L·q´X/ym�sK�V/�L�K�¶/O�Kq�¯L/z±K�¶¡�ÈyL²}qn��³�×qKt¥r¢}�xg�LO�¶¡�VyK
ÈKr��mqKm��qL�W�,n±K´k�� �

ʶ˨
ŔŞŎʭŎù˨˫ʭáĖŰĕ˨ěù˨ŏʭ˙Űù˨ ˨

È®½n��qL/Oqm�¶/¾LK�µL¥n/½m�sK�¶/¡�È}qKt¥�°½rWË��×r�/}K�°/zh©K´OK�sK�,¬/½qKm�¯L/®½K� �
�qm�Ǉ�ǀɕɕƽʮƊʫŤ�ŬʭťƲƽǀɕƺƨƓƾƹŤ�ƫʮůžŤ�/z�qm�Kq�¶/¾LK�¶/¡�V/yKJªÌ��r/�¡�³�¯L/®½K� �

È�¬¾z�W�µ³r¥�¶y�¶O�n/²¡��¯?�L/O�V/½r\¡K�¶/¡�V/zl±�µ³r/¥��¶/O�qKr/�K�,m´/O�L/·��,Kn/k� �
¯?�×´y�sK�¶¡�×t¾c�r·�³�«LK�,³K�rPL¾S�VyL·���¶/O�¯L/®½K�n/}LO�V/�r��×³q�sK�r¥K�Kq

È/�qL®}�È/�«Æ/yK�Kq�¯?�¶/±r¥³�,n/±mq³?��n/±n±K´k�/}K,×r���������,�������«³m�µ³r/¥� �
X�¥�¶O�¶¡Ì�¬·�³�rkBX�,×r�}K�°OK�sK��l~�q´��¶O�³K�³�n±m´O�³K�LO�r���¶/½³rP_����sK

¶�¾//}�¯L//¾©tX��µn//}���È//�«L//±��Kq�r//�¡�³�UL//�L���//¾®_�Kq�¯L//®½K�¶//©tX��¯´//d®·�,mr//O� �
È��½r�W�È�L���¾®_�¯?�n/²±L®·�³�n±mr¡��n/±m´O�Kr¥n/¾�³�L/·�,×r�/}K��������,������

È/ª��¯KqKn/�r��,«´y�µ³r¥�°/O��³�qKr/�K�,V/�r���´/®`�r/O�Kq�¯L/®½K�¶/¡�n/±m´O�¬\/¾� �
È��Æ�K�UL�L��r¦½m�®·�x¡�r·�¶¡�n±m´O�n�X��³�n±mr¡Ì��r¦½n/¢½�L/O�Kq�Kt/_K�°/½K

¶//�½r��x//¡�r//·�³�V//yK�¨//L¡�|±L//®½K�,n//²¡��//®_��¯³n//O�Kq�È//¸©K��½Kr//��sK�×K� �
//yK�¨//·K�sK�n//²cr·�,n//²¡��r//W�qL//¢±K�³�n//h_YqK�³�³K�L//O�]K³msK�³�V//yK�«Æ��¯mr//O� �

È//�µn//¾L±��//yL��,V//yK�t½L//_�³K�sK�m´//}�³��°D//�¶//±�,×r�//}K��������,��������//¾P�W�L//O
È¥v½³�¶y�×L·mr¢½³q�×KrO�¶¡�È½L·�È�,¬½mr®}rO�¯L®½K�¶O�¶±L¥��¶/y�¶/¡�¬¾OL½qm�¬¾±K´W
½r�±Ì��,N¾WrW�¶O�µn}mL½>L_qK¶�¾�³�,�Vª¾���³�Kr¥�n²Xz·�Kr¥��� �
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V/yK��³n/��j¾}� 5̄ ?�sK�,¬¾²¡�mL½�¯?�sK�¬¾±K´W����wL/yK�r/O�³K
Ņ�L�q�«LK�³ņ�,N/¾WrW�¶O�Kq�¯L®½K�,��qKr/�K
¯L¡qÁLO�¨®��³�Nª�©LO���,�³n��j¾}�������,�����-�³n/��j¾},������,

��,����-�³n///��j¾///},��������,�������³�///�r�º�
qKr�K�³����©��¯L¡qÁLO�¨®��³�¯Lzª©LO�eqK´`©LO���

È/��½r�W�n/²¡���j¾/}�µL¥n/½m�sK�ÈgqK´/_�¨/®�
r·�sK�t¾·rS�³�V±LK�×KmK�sK�VyK�UqLP���³n��µr/¾P¡�µL/²¥��×K�,�³n/��j¾/}�����]�,���,

�V/yK�È/¸©K��½Kr/��×KmK�,V/±LK�×KmK�sK�³K�mKr�,
¶½t`W�¯L®½K�,�³n��j¾}�q³LO�¶O��V/yK�r½pSL±�,�³n/��j¾/}�

mqKm�È±L/s�«n/�W�¯?�rO�«ÆyK�³��°½KrOL/²O,�K�r/¥K�L/½�µr/¾P¡�µL/²¥�È/z¡�s
È�]qLk�¯L®½K��³K�rO�r¦½m�³�m´}�°D��È®±��Æ�K�m´}���

�r/¦�-mmr/¥�°D/�µqLO³m�³�n²¡�qL��XyK�³�¶O´W�¶¡�°½K�LW
�³�¯L/®½K�sK�¶/¡�m´/}� /½mt±�¯?�¶/O�³�n/±KnO�§Æ/g�Kq�ÈKrg�L½�«Krg�Kq�È©Æg�¶¡�°½K

�����/��,�����������/½r�±�,r/½s�qKm´/®±Ì��j¾/}

°D� �
¬ªz� �
r�L¡� �

½r�±�qm��³n��j¾}�¶cr¥�¶¡�nyqÌ�t¾¦±K�¶O�|½´k�¯L®½KË��L²X�K�qL¢·L²¥

�¨/�±�|½´k�qL[?�qm�¶¡�ÈWL½K³q�¯´®��¶O�³K�¶¡�VyK��r�
�qm��³n/��j¾/}�¶/¡�Kq�ÈWL/½K³q�V/yK�È�L¡ŬŤƀťƨƲůƢʭŤ��³
¯?�×³m�r/·�¶/¡�¬¾²¡�¶z½L��r¦½n¢½�LO�,n±K�µs´/?�L/·��×L/·

È/�r/PX��0LWn/�L��¶/¡�ÈWL/½K³q�¶/O�,n/±r¦½n¢½�¨OL���,n²X/z±Km
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½r�±Ì�È�¶¡�×r¦½m�V/yK��³n/��j¾}� 5̄ ?�sK�,¬¾²¡�mL½�¯?�sK�¬¾±K´W
×L_rO�UL½K³q�«ÆyK�ÈKr¥�rPL¾S�sK�µn±LŅ
�r��,¯Lzª©LOº��n����¯L¡qÁLO�¨®��³�Nª�©LO

]��///��,���������-///��j¾///}�³n,�����]�,����,

¯L²`©LO��Nª�©LO�n����r�º�Nª�©LO��qKr�K�³
�,�³n��j¾}�����]�,�����,����������È/��½r�W

r·�sK�t¾·rS�³�V±LK�×KmK�sK�VyK�UqLP���³n�
��������²½r��¶OÌ��qm�³K�°lyƷťƨƓſƹŤ�V/yK�È/¸©K��½Kr/��×KmK�,V/±LK�×KmK�sK�³K�mKr�,
�,�³n/��j¾}������,]���,�������¶½t`W�¯L®½K�,�³n��j¾}�q³LO�¶O

������,�������mqKm�È±L/s�«n/�W�¯?�rO�«ÆyK�³
µr¾���¥r_�sK�,n±tO�ry�×KÌ�È�]qLk�¯L®½K

VyK�¬ªz�¯L²d®·�n²cr·����r/¦�-mmr/¥�°D/�µqLO³m�³�n²¡�qL��XyK�³�¶O´W�¶¡�°½K�LW
�³�¯L/®½K�sK�¶/¡�m´/}� /½mt±�¯?�¶/O�³�n/±KnO�§Æ/g�Kq�ÈKrg�L½�«Krg�Kq�È©Æg�¶¡�°½K

ÆyKÈ�]qLk�³m�r·�«��m´/}�,�³n/��j¾/}�����

È�|½L®±�Kq��³n��n·m�� �
� �

°D
¬ªz
r�L¡

È�r�±�¶O�½r�±�qm��³n��j¾}�¶cr¥�¶¡�nyq
                                                          � �

���¶½r�±�°½K�mL²yK��K�wLyK�rO�,�³n��j¾}�¶O|¾S�°½��¨/�±�|½´k�qL[?�qm�¶¡�ÈWL½K³q�¯´®��¶O�³K�¶¡�VyK��r�
V}Km�mL�X�K�,VyK�µmr¡��|¾S�°½K�n¾½BW�qm��r�,��qm��³n/��j¾/}�¶/¡�Kq�ÈWL/½K³q�V/yK�È�L¡

�qm�n¾��j¾}ɕƽťƽʫŤ�ŬŤƀťƲůƢŤ�ŹɕŻƓŮū�µmr¡�¨�±�¯?�×³m�r/·�¶/¡�¬¾²¡�¶z½L��r¦½n¢½�LO�,n±K
×mL�X�K�¶c�¶¡�Kq�|½´k�n¾½BW�mq´���±�qm�LzOÌ�È/�r/PX��0LWn/�L��¶/¡�ÈWL/½K³q�¶/O�,n/±r¦½n¢½�¨OL�
È�n²Xz�n²²¡� 

������O�°�¶��O�¯L®½ÃL���� �
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È½Kn_�>t_�Kq�¨®��¯´c�,VyK�µmr¡�È�¯L®½K�r½pSL±�È®±�,n±Km��°¾O�n±K´W� Þ6É�³� Þ6ÉL/O�¯L®½K
n/±K´lO�°D/�Kq�qL¢·L²¥�³�mqKp¦O��r��V®�±�³�m´h_�r�¡�°¾O�,¨OL��qm�³���°/½K�r/¥K

Èª��,n}LO�Vyqm�¨¾ªhW��È/}qKt¥�¶/¡�°½K�´¥�,n}LO�¶X}Km�q³LO��LPgK�¶O�³K�n½LO�µn�L�©K
¬½qKn/±�qL/¾XkK�qm�¯?�mq�L½�n¾½BW�qm���,¯L/®½K�¶/O��³n/��j¾/}�mr/¢½³q�,�/�³�°/½K�L/O

¶�¾�³�¥VyK�¶±L½Kr��� �
Vz¾±�°}³q�µr¾���³�µr¾P¡�µL²¥�sK��³n��j¾}�q´�W-��¯L/·L²¥�¬¾z�W�n¾��j¾}�LK

�¶O�Kq�µr¾���³�µr¾P¡�¶O�§KtX�K�³�n¾�³�¨·K��È�VPz±��n·m�,n/¾��j¾}�������/��,���������
È/�ÈP/z±�Kq�µr/¾P¡�³�µr¾�/��V���Èy´��j¾}�³�È�Wr�n¾y�°¾²d®·�³�³K�m´k��n/²±Km

�,n¾��j¾}���������,������,È�Wr�n¾y�-���������,��������,È/y´��j¾}�-�������,�����j¾/}�-

,Èy´���������,�������È�¯L®½K�sK�¬�K�Kq�«ÆyK�t¾±�n¾��j¾}��n±Km�,n¾��j¾}��������,�����
È�qL®}�¶O�¬ªz�,n}LO�qKr�K�³�V�r��¨·K�¶¡�Kq�×qL¢·L²¥�,wLyK�°¾®·�rO�³��¶¡�mq³?

¶O�µr¾P¡�µL²¥�r�Lk�VyK��yL��{K��/®·�¶O�Kq�r�±�°½K�³KÌ�È/�VP/z±�¶/¾LK��È/krO�³�n/·m
¯?�LO�Kq�¶J_r�¶ª®_sK�¬/·�L·�È/�µn/¾����n/±K´k�,n/¾��j¾/}�������/��,����������qm�¶/d±?

¶�r��{qKt¥�È�°D�Kq�Èz¡�°¾²c�¶J_r�¶¡�VyK�°½K�µn}�r¡o�¯KqL¦±�n/±n¾L±,���L/K
¶O�n¾��j¾}�°ly�°½K�O�mqKm�V©Åm�È²}³q�|/�±�«Æ/yK�qm�¨/®��³K�µL¥n½m�sK�¶¡�°½K�r

mqKn±,�ÈO�¬·�¯L®½K�qm�L½?�LK��sK�×r/¦½m�×L_�qm�n¾��j¾}�.VyK�r¾[BWŬʭťƨƲƾƹŤ�ƸƨŢŤǇŤ�
È�n½´¥���³�Kn/k�¶O�|±L®½K�V¸_�sK�,n²¡�µr¾P¡�µL²¥�¶¡�qKr�K�³�V�r��¨·K�sK�x¡�r·

È�qL®}�¶O�°D�,µmq³?�Knk�mt±�sK�³K�¶d±?�³�rPL¾S�K�³�n½?µr/¾P¡�µL/²¥�V¸_�s��¶/¡�×K
�yL��,µmr¡��¶O�°½KrOL²O�È��yL��¶±�Kq�³K�,�ª��q´��°D�¶±�³�n¾L±�¯K´W���Kq�r/�±�°/½K�³K

®·�¶OÌ�È/�VP/z±�¶/¾LK�¯L/®ª¢X�¶/O�,n/·m��qL®/}�¶/O�°D/�Kq��/yL��¶/¡�¯L/¾XlO´±�t/_
È��n±mq³?�,n¾��j¾}��������,������È�Kq�¶X¢±�n²c�,°ly�°½K�sK�}KmrO�¯K´Wmr¡�V���0Å³K

¶/�©D�sK�qKr�K�³�V�r��,n¾��j¾}�µL¥n½m�sK��L/O�n/¾��j¾/}�0L/¾±L[�-n/²±L®½K�×L/·�°D/��
                                                          � �

���È�qL¡�¶O�r�¡�¨OL��qm�Kq�¯L®½K�¶J_r�¶¡�n}LO�°½K�V½K³q��ÆXkK�°½K�Vª��n½L}��n/¾��j¾/}�LK�,xO�³�n±mrO
ÆyK�«´¸��¶y�LOV}Km�qL¡�³�ry�r�¡�³�¯L®½K�,«�� �
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//©tX��sK�,¯KqL//¢·L²¥�sK�¶X//ym�°//½K�°XkL²//}Ì�¶//�¾�³��0L//\©L[�-V//yK�µn//½t¥�×q³m�Kr//¥
µmr¢±�µr¾P¡�µL²¥�¶¡�Kq�qKr�K�³�V�r��¨·K�sK�È±Lz¡�n½LO�³K�µn�L�©K��b¾/·�¯³n/O�,n±K

ÈO�¯L®½K�qm�¨®��,Uq´��°½K�qm��r¾[B/W�³�V/z¾±�r¾[B/W
È�q³m��l}�sK�Kq�ÈO�Kq�³K�³�n²¡��È�r/}�³�n¾��b¾·

�µL¥n/½m�sK�¯L/®½K�¶¡�n}LP±��Kt¥�L�mK�°½K�n½L}�°½KrOL²O
¨®��³�qKr�K�,V�r����³�V/¾®·K�sK�>t/_�¶/y�°/½K�L½?�LK

V�n/O�n/¾��j¾}�.n±qKmq´krO�¯Lz¢½�qLPX�K��V/yK�µmr/¡�r/¾�¢W�Kq�¯KqKp/¥�,n/¾��j¾/}�

�¶/O�Kq�È/²½m�×L/·q³LO�³�mqKm�È/X�r��n/�O�rX/~¾O
r�L²��sK�³K�¶¡�¬¾±tO�wng�¬¾±K´W�¶y�±L¥Ì��¨/�K�Kq�V/�r��,µn}mL½

È/��yL��°D�Kq�qKr�K�³�V�r��¨·K�¯KqL¢·L²¥�³K�¶¡�°½K�sK�°¾²d®·��,n/±Km
¶/�©D�r/¦½m�sK�¨®��,³K�µL¥n½m�sK�¶¡�n½?�È½Kn/_�,¯L/®½K�×L/·�V/yK�r½p/S��
½r�±�LO�n¾��j¾}Ì�yK�°½K��³n��j¾}�j¾}�¶¡�V

È�r½pS�Vª¾���mr¢½³q�³�n±Km�mqKm�¯L®½K�¶O�¶±L½Kr¥��
mKm�¯L~±�r½s�qKm´®±�N©L��qm�¯K´W� 

Èª���Æ�ÅK� �
�yL�� �

��������� �

¯?��³�q´¸//~�¯Kn//±Lk�,V//yK�µmr//¡�µqL//}K�L//·
¨¾�L®yK�¨¸y´OK�È²�½�L·�°O�°/zg�n/®h´OK�³�Èª��
n±qKmq´krO�È½KtzO�V¾®·K�sK�¶¾LK�«Æ¡�j½qLW�qm�Èy´��¯L¾XlO´±�¶¡�°½K�sK,���yL�

¯?�µL¥n½m�sK�¶¡�n½?��È½L_�¯L®½K�V�¾�g�qm�¨®��L·
¯?�,n/¾��j¾}�{qKt¥�¶O�rW���L�hX/yK�È/Xg�³�Kn/k�sK�V/�L�K�L/·

�×L·qL¡�{KmLS�¯Kr�L¡�n±m´O�n�X��¶¡�°½K�t_�,n²Xz±Km
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//©tX��sK�,¯KqL//¢·L²¥�sK�¶X//ym�°//½K�°XkL²//}
Èª��µmr¢±�µr¾P¡�µL²¥�¶¡�Kq�qKr�K�³�V�r��¨·K�sK�È±Lz¡�n½LO�³K�µn�L�©K
×n¾��¶O�³�nL²O�°D�,�ª��q´���ÈO�¯L®½K�qm�¨®��,Uq´��°½K�qm

�¯K´²��¶¡�VyK�°½K�¬·�¯?��yL���È�q³m��l}�sK�Kq
�¯K´²��qK³Kty�°D��È�msLy���µL¥n/½m�sK�¯L/®½K�¶¡�n}LP±��Kt¥�L�mK�°½K�n½L}�°½KrOL²O

>t_�¶y�×KqKm�n¾��j¾}�VyK��¨®��³�qKr�K�,V�r�
V�n/O�n/¾��j¾}�.n±qKmq´krO�¯Lz¢½�qLPX�K

�������,������V�n/O�¶¡�¬½r½pTO�r¥K,��¶/O�Kq�È/²½m�×L/·q³LO�³�mqKm�È/X�r��n/�O�rX/~¾O
È�|©Lc�È�,n~¡�r�L²��sK�³K�¶¡�¬¾±tO�wng�¬¾±K´W

È�Vz±Km��È/��yL��°D�Kq�qKr�K�³�V�r��¨·K�¯KqL¢·L²¥�³K�¶¡�°½K�sK�°¾²d®·
È�rO�°¾²c�¶/�©D�r/¦½m�sK�¨®��,³K�µL¥n½m�sK�¶¡�n½?

U³L�W�sK�È¢½�°½KrOL²O�½r�±�¬¸�×L·Ì�½r�±�LO�n¾��j¾}
¯L¢K�Kq�¯L®½K�sK�¨®��È½Kn_�n¾��È�r½pS

È�Kq�³K�µL¥n½m�mKm�¯L~±�r½s�qKm´®±�N©L��qm�¯K´W
� �

°D� �

r�L¡� �
� �

//½r�±�¶//O�n//¾��j¾//}�¶//¡�¯L//¾XlO´±Ì�¯?
¬ª¢X�¯?�sK�°W�³m�¶¡�n±m´O�×q³rS�¨¾�L®yK�¨¸y´OK�È²�½�L·

°O�n±qKmq´krO�È½KtzO�V¾®·K�sK�¶¾LK�«Æ¡�j½qLW�qm�Èy´
È�°D�Kq�¶O�n±n±K´k�ÈrO�e´�³�¯?�µL¥n½m�sK�¶¡�n½?

mqKn±-�ÅLO�°½K�sK�¶¢ªO¯?�,n/¾��j¾}�{qKt¥�¶O�rW
È®±�¯L²D�qL�h±K�qm�Kq�{KmLS��×L·qL¡�{KmLS�¯Kr�L¡�n±m´O�n�X��¶¡�°½K�t_�,n²Xz±Km
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È�V�L½qm�L¾±m�°¾®·�qm�Kq�m´k� ¾±��n²²¡�,n¾��j¾}��������,�������Kq�¯L/·L²¥�¯L/¾XlO´±
È�¬¾z�W�µr¾P¡�³�µr¾���¶O��n±mr¡��j¾},n¾��������/��,��������n²X/}Km�q³L/O��L/PgK�¶/O�,

�,n¾��j¾}��������,�����Vym�³��sK�¶/¢ªO�,¨/��W�×³q�sK�¶±�Kq�n±³Knk�§L��K�sK�È~lO�¬¡
È�È�g�×KmK�MLO�V/yK�µmr/¡�Kn/¾S�³K�rO�¯Lz±K�¶¡�n²Xz±Km-��³�¯KrPL/¾S�¯n/½t¥rO�n/²±L

�VLK�³�U´P±�«L��¶O�¯LLK�,n/¾��j¾}�������/��,����������{qKt/¥�¶/O�,r/¦½m�×´/y�sK
�¶/O�rK�,×qKr��K�¶c�³�n}LO�ÈOLzX¡K�¶c�Knk�VkL²}�¶¡�n±m´O�n�X��¯L¾XlO´±�,×r�}K

¶O�¯?�b¾·��Vz¾±�K³q�¶_³�,×r�}K��������,�������-V/yK�µmr/¡�r/K�¯L/®½K�¶O�¯?r��qm�Knk
È�«´ª��xS�Vz¾±�¬·�V�r��¶©´��sK�¯L¾XlO´±�µL¥n½m�sK�¯L®½K�¶¡�m´}��²O�n/½LO�°½KrOL

¯?�¶¡�V�r¥�¶`¾X±�È�È±LOs�qKr�K�0L�r��Kq�¯L®½K�L·�n²Xz±Km���mr¢½³q�°½K>L_qK��¯L/®½K�¶/O
Kq,�È�µn·L~�t¾±�³K�¯Kr¢�®·�³�È�Wr�n¾y�×Kq?�qm�L�¬¾²¡��� �

ÈPª���½n�W�Kq�¯L®½K�È�Wr�n¾y�È��½r�W�È±LOs�¶±�³�¶½r�±�³�n²¡��L/O�´/z®·�Kq�{K
È��¾�´W�¶J_r�µL¥n½m�²¡n��,È�Wr�n¾y���������,��������,È/y´��j¾}�-�������,�������

�VyK�V�r��³�¬ª��¯L®·�ÈPª���½n�W�,³K��½r�W��P���,È�Wr�n¾y�������,�������r/¥K�³
È�µn±K´k�ÈPª��m´},��¶/±�,V/yK�N/ª��¨���,U´¸}�³�µmKqK�¯´d®·�¶¡�VyK�¨¾©m�°½K�¶O

�eqK´_��,È/�Wr�n¾y�������,��������W�,È�Wr�n¾y�×LX/yKq�qm�Kq�¯L/®½K�sK�|½´k��½r
È�ÈOL½sqK�¶®ª¡�°½K�×´�©�×L²��n²¡���,n}LO��½n�W�j²y�sK�¯L®½K�r¥K�,³K�§ÅnXyK�rO�L²O

È�«sÅ�×´/�©�×L²��sK��kK�È½L²��qm�È²½m�eÆ��K�qm�µuK³�°½K�¶¡�n½?��qL/¡�¶/O�{K
È�«sÅ�,n}LO��½n�W�sK�r¾��r¥K�³�n}LO�¶X�q�×L²��sK�¯L®½K�¶¡�n½?�×´�©��×L/²��¶/O�{K

È©Lgqm�,n}LO�µn}�¨�±�È�r}��V/yK�¨/�±�sK�rWqK³Kt/y��¾�lW�¶¡�,È/�Wr�n¾/y�������,

�������������È®±�rX~¾O�L²�� ½�r�¡�×KrO�³K��VyK�m´h_�r�¡�¯?�³�nyL²}�,È�Wr�n¾y�

�������,��������eÆ��K�³K�V®�±�r�¡��V/®�±�r/¢²�È/ª��yL��¶¡�¨¾©m�°½K�¶O�Kq��×L/·
Vz¾±�KnkÈ�mq�,��n²¡�,È/�Wr�n¾y��������,��������V/®�±�r/�¡�V¾/���r/¥K�,µ³Æ/��¶O

È©Lgqm�,n}LO�V®�±�r¢}�V�L�K�n½LO�,n}LO�¬¾��W�³�ÈPª���KrX�K�r¢}�¶¡�¶/O�t/¾?��³�V/®�±
¶O�¯LOs�È®±��Æ�K�ÈgqK´_�UL�L��rO�³�VyK�¯?�¯mq³?��m´/}�,È/y´��j¾/}�������,�������

¶`¾X±��rO�¶½r�±�°½K�sK�¶¡�×KÈ�È/�n/¾½BW�È�Wr�n¾y�³�n½?���/yL��¶/¡�V/yK�°/½K�,n/²¡
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�VyK�¨L¡�|±L®½K�¶¢ªO�,VyK�°D�L¸²W�,È�Wr�n¾y���������,������������,³K�r/�±�¶/O
È/O�,n/±K´lO�sL/®±�È/z¡�r/¥K�Kr/½s�-mqKn/±�×m´/y�³�{KmLS�,mL�X�K�¯³nO�¨®���¶/O�¶/¢±?

O�¶X}Km�q³LO�VyKnk�¶O�È¢½mt±È®±�MLzg�sL®±�,n}L��³�m´/}
��,�������� �
t¾¦±K�,mqKp¥�³r��L`²½K�qm�n½LP±�¶¡�×KË�V/yK�¶©tX��LO�V�©Ll�qm�È�Wr�n¾y��

¯?�q³L/O�,n±q³L¾±�qL®}�¶O�°D�Kq��yL��¶¡�V}Km�¯?�rO�Kq�¶©tX��¶d±?�,³K�f½r�W�¶O��L/·
,È�Wr�n¾y��������,��������¶/cr¥|½Kr/¥��n¾/y

�L/PgK�¶O�|²¡K³�qm��¶/©tX��È½Kr¥n/¾�³�³�×q³L/O
�ÆX/kK�sK�n/½LP±�,V/yK�¶/X�L½�MLWsLO�¯L®½K�sK�L·��¬/¸�r/�±

³�n//²cr·�È//�Wr�n¾//y�¶//O�,V//�LX±rO�Kq�È½Kr¥n//¾�
È©L/gqm�,mL/¸±�¯mr/¥�È/²½m�¯´/X�¶O�Èª½³BW�mr¢½³q�,¯?��PW�¶O�³�¶©tX��È½Kr¥��¶/¡

�È/�Wr�n¾/y�n²cr·�¶¡�VyK�r¡o�¯L½L}�t¾±�¶X¢±�°½K
È��¾�´W�¶J_r�r�±�LO�´z®·�Kq�¯L®½K�sK�|½´k��½r�W��È/y´��j¾/}�{mr¥L}�,n²¡

n·m�¯L~±�qL¥sLy�¶©tX��µL¥n½m�LO�Kq�¯?�n²¡��X�¥�¶OÌ��³�«Æ/yK�¶/©tX��³�L�,³K
¯?�¶©tX��¶¡�°½K�t_�,VyK�ULP_K³�¶O�¨®��¯L®·�¶¡�¬¾±Km��Kq�L/·

�Nª��§L��K�sK�L�³�n±q³?�È/O�,È/y´��j¾}�]�,L/W��/��,�����������
�¶/¡�V/¸_�°/½K�sK�-mqKm�¨/BW�×L/_�,¶©tX��³�¶¾LK�µL¥n½m�sK�Èy´��j¾}
�°/½K�V/�r��,n²X/}Km�Kq�r/�±�°¾/®·�¶©tX��Ì®·�0ÅL®XgK�³�VyK�×qL¾XkK�,�½n�W�n²cr·

¶©tX���qL��MLh�K��È�mL½�n/²¡��/y¾n�/�WrÈ,������,���

¶O�V�r��,¶©tX��Ì®·��n²±L�È²½m�Ì½LS��qL��µv½³
n²X/z±Km��È®±�°½KrOL/²O�¶O�¯K´/W�� /½�sK�È¥mL/y

�¶/O�¯Lz±K�×qL¾XkK�¨���Kq�¯?�,r¦½m�×´y�sK�³�V�r¥�È¢½�V�r��LO�Kq�ÈPª���½n�W�,´y
¶c�Kr/½s�-mr/¡��/½r�W�¯?�¶O�Kq�¯L®½K�³�mq³?�qL®}��L/zO�L/K�,n/}LO�×qKr�/�K�,V/�r�
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¶±��VyK�¨L¡�|±L®½K�¶¢ªO�,VyK�°D�L¸²W
È/O�,n/±K´lO�sL/®±�È/z¡�r/¥K�Kr/½s�-mqKn/±�×m´/y�³�{KmLS�,mL�X�K�¯³nO�¨®�

½L�¶¡�°½K�³�sL®±�M´_³Ì�O�¶X}Km�q³LO�VyKnk�¶O�È¢½mt±
�Vz¾±�¯?�qm�×r¾k�,È�Wr�n¾y������,�]���,

¶X¢±�t¾¦±K�,mqKp¥�³r��L`²½K�qm�n½LP±�¶¡�×K
¯?�q³L/O�,n±q³L¾±�qL®}�¶O�°D�Kq��yL��¶¡�V}Km�¯?�rO�Kq�¶©tX��¶d±?�,³K�f½r�W�¶O

Kq�¯?�¶¡�m´O��LPgK�¶O�È�m³mr��mr®}�,È�Wr�n¾y

È�Wr�>L_qK�¶O�×r�}K�¯´d®·�t¾±,��L/PgK�¶O�|²¡K³�qm
¯?�¯Lz¢½��½r�W�qm�¶¡�m´O��ÆX/kK�sK�n/½LP±�,V/yK�¶/X�L½�MLWsLO�¯L®½K�sK�L·

{³q�¯?�ÈXkL²//}�n¾//}´S�¬//~c�L//·��³�n//²cr·�È//�Wr�n¾//y
¨���È©L/gqm�,mL/¸±�¯mr/¥�È/²½m�¯´/X�¶O�Èª½³BW�mr¢½³q�,¯?��PW�¶O�³�¶©tX��È½Kr¥

¯?�×³m�r·�×r�}K�mr¡�mq�Kq�L·���È/�Wr�n¾/y�n²cr·�¶¡�VyK�r¡o�¯L½L}�t¾±�¶X¢±�°½K
È��¾�´W�¶J_r�r�±�LO�´z®·�Kq�¯L®½K�sK�|½´k��½r�W

È�{ÆW�n·m�¯L~±�qL¥sLy�¶©tX��µL¥n½m�LO�Kq�¯?�n²¡
È�L²�� ½�¶O�Kq�¯L®½K�¯?�¶©tX��¶¡�°½K�t_�,VyK�ULP_K³�¶O�¨®��¯L®·�¶¡�¬¾±Km

È�qL®}�¶O�eqK´_�§L��K�sK��Nª��§L��K�sK�L�³�n±q³?
�ÈOL½sqK�°½K�¶/¡�V/¸_�°/½K�sK�-mqKm�¨/BW�×L/_�,¶©tX��³�¶¾LK�µL¥n½m�sK�Èy´��j¾}

�°/½K�V/�r��,n²X/}Km�Kq�r/�±�°¾/®·�¶©tX��Ì®·�0ÅL®XgK�³�VyK�×qL¾XkK�,�½n�W�n²cr·
Vz¾±�¶±´¥���sK�È�Wr�n¾y�¶©tX���qL��MLh�K

������¶¡�°½K�rO�mqKm�ÈKtX©K�V©Åm�¶¡¶O�V�r��,¶©tX��Ì®·
È®±�×qL¾XkK�³�¯Lz±K�¨���Kq�Knk�VkL²}�n²X/z±Km

�¶/O�¯Lz±K�×qL¾XkK�¨���Kq�¯?�,r¦½m�×´y�sK�³�V�r¥�È¢½�V�r��LO�Kq�ÈPª���½n�W�,´y
¶c�Kr/½s�-mr/¡��/½r�W�¯?�¶O�Kq�¯L®½K�³�mq³?�qL®}

n²}LO�×qL¾XkK�,¯L®½K�³��½n�W��� �
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ŔČŞĄő˨ãĚŞá˨ ˨
qLOqm�¯L®ª¢X�n²cr·Ë�Kq?�¯L®½K�V¾·L×�È/�,n²X/}Km�È±´¥L/±´¥��mr/¢½³q�¶/y�¬¾±K´/W

¶�¾�³�,¶±L½Kr¥>L/_qK�¶O�|½Kr¥�Vª¾/���³�¯?��/½r�W�qm�Kq�¶/±L½Kr¥�¬¾/·m��¾l/~W�L/·��
¶�¾�³�È�r¾�¢W�Kq�qL¢·L²¥�,¯L½Kr¥��n±mr¡Vym�³�È/®±�°D�¬¡�È©L/gqm�,n±mr®/}��¶/¡

,n²X//}Km�ÈIL//_qK�|½Kr//¥�¶//¡�È±L//z¡�È//O�¯´//c�³�È//��L//�m�³K�¯L//®½K�sK�Kr//c��³�n//±mr¡
Vª¾���È/�qL®/}�¶O�V®�±�r�L¡�0L�r��Kq�³K�¯L½Kr¥�n/±mq³?���¯L/¾�qm�,mr/¢½³q�¶/y�°/½K

�OLy�t¾±�¶¾LK�¯L®ª¢X¶�×K�¯r��LW�³�n²X}Km�È±Å´��xO�¬`²S�³�«qL¸c�«³KnW�¶X�L½��¶¡�n±K
È�mq´�°½K�qm�¶�¾�³�sK�¬¾±K´W�Vª¾���,�³n��j¾}�È½Kr¥�½Kr/¥�³�n/¾��j¾}�È½Kr¥�|

>L_qK�¶O�/Pª��L/O�³�x/S�¯?�sK�n/²cr·�-¬¾/²¡�mL/½�È/�Wr�n¾yÌ��,È/�Wr�n¾/y�µL¥n/½m
¶�¾�³�mr¢½³q�Vª¾���³�¶±L½Kr¥�mL¸±�§´�K�¶O�³q�¶¾LK�«Æ¡�qm�¶±L½Kr¥�� �
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ĶýʭŒŎ˨ĂğĚŖĿ˨ ˨

ǄƨƹƇůƣƾƹŤ�ŬťƲũƚ����h��nª�½m�¶²y´y�qtª����U³r/¾O��

ǄǂƨƋƹŤ�ƸǅŚ�ƻťƽŞ�ɒƅƣƎʩŤ�ǀƋŻƹŤ�ɓŨŚ�ŽɕƏƹŤ�ŬʭťƲƽ�
«³m�QLc�,f½Ly�¬¾gr©KnP��n®gK���µr·L���º¾²½n©K�º�L�\©K�ºPX¢�� 

¬ª�X/®©K�³�¬©L�©K�qm�,���,¯Kr/¦½m�³�×r[´/¡�n/·Ksn®h
�r¦½m�Ì©Lyq�³�MLX¡�n²c�³�§³K�QLc���U³r/¾O��º/¾®ª�©K�N/X¢©K�qKm��

ͳƽʮƊŤ�ŧǅŤƃƽ�ŽɔƄťŮ��¬_r/X��È±L/®½K�L/�r¾ª�§³K�QL/c�,���¬/���
� 

��������ūǁťɔƁƹŤ�ƷǈƒŚ�ǀƢ�ūǁťŨʫŤ��§³K�QLc���U³r¾O��

���ƠƁƨũƹŤ�Ǉ�ƥɔƇƹŤ�ƸǅŚ�ͳƺƢ�ƀƅƹŤ�ͳƭ�΄ƾƺƹŤ���,fh/�
µr·L���YKrXª©�¶½r·sÁK�ºPX¢®©K���«r±��«Æ¡�¶±LlOLX¡�qKt�K

��������ǀɕƺƨƓƾƹŤ�ƫʮůƨžŤ�Ǉ�ǀɕɕƽʮƨƊʫŤ�ŬʭťƨƲƽ�
³�°¾©rO��U³r/¾O����År/��xWqL�/}�w³Æ/¡�Klaus 

���������ūƨɕŶťǂƹŤ�ūƨƱƅƮƹŤ�ƿťƨɕŨ�Ǉ�ƯƅƨƮƹŤ�ǀɕƨŨ�ƯƅƨƮƹŤ
ÈÆyK�«Æ¡�Ì±LlOLX¡�qKt�K��� 

ǄƏɔƁǁŤ�Ǉ�ŽɔƄťŮ�ŐǄţŶƅƽ��ÈO�Lc���¬���«rk�r~±� 

�����
��

 

www.jpt.isca.ac.ir

 

§L
y

�
¬X
�·
�³�
V
z¾

O
,�

µq
L®
}

�
�§
³K

�
�È
SL¾
S

����,�
�qL
¸O

��
��

��

� �
ĶýʭŒŎ˨ĂğĚŖĿ

 

�� °OK�Wr®©KÈ¾h½�°O�n®gK�,È����ÈO�LW���ǄƨƹƇůƣƾƹŤ�ŬťƲũƚ
¹L¾h©K�ºPX¢®©K�qKm� 

�� °OK�°zg�°O�n®h�,�q´������������ǄǂƨƋƹŤ�ƸǅŚ�ƻťƽŞ�ɒƅƣƎʩŤ�ǀƋŻƹŤ�ɓŨŚ�ŽɕƏƹŤ�ŬʭťƲƽ
��P��³���h��«³m�QLc�,f½Ly�¬¾gr©KnP��n®gK
�� ¶�¾²g´OK�¯L®�±�,��°O�VOL[������������¬ª�X/®©K�³�¬©L�©K

�ƻʮƹŤ�ƼƺƢ�Ǉ�ŪƁɕƲƣƹŤ�r¦½m�Ì©Lyq�³�MLX¡�n²c�³
�«r±�ÈÆyK�«Æ¡�¶±LlOLX¡�qKt�K�� 

�� n®h�,µr·s´OK����������ͳƽʮƊŤ�ŧǅŤƃƽ�ŽɔƄťŮ
N·Kp�³�¯L½mK�UL�¾�hW�³�UL�©L��t¡r�

�� �Èª��°zh©K´OK�,×r�}K�°O��¨¾�L®yK�������
°OK�qKm��«tg�� 

�� �Èª��°zh©K´OK�,×r�}K��°O�¨¾�L®yK���ÈO�LW���
¶n��³�¶�¾ª�W��ÈO�,¶OKr��µm´®g�Lc���µr·L�

ÈÆyK�� 

�� �Èª��°zh©K´OK�,×r�}K��°O�¨¾�L®/yK�������
�fh���«qL¸c�QLc�,rX½q�U´®ª·����³�°¾©rO

Schwarz Verlag��� 

�� r·L��°O�r·L�©KnP��q´�²´OK�,×mKn�O�������
Ƽǆǂƽ��U³r¾O���L�¿K�qKm�³�¨¾`©K�qKm���«r±�ÈÆyK�«Æ¡�Ì±LlOLX¡�qKt�K

�� §´yq�,¯L½r��_����������ǄƏɔƁǁŤ�Ǉ�ŽɔƄťŮ�ŐǄţŶƅƽ
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��� ��°O� ª®©KnP��°¾rh©K�«LK�,È²½´_� Þ6ÉKnP������������ƷǈƨƒŚ�ͳƭ�ūƹƀʩŤ�΄ƚŤǈƱ�ͳƹŞ�ƀťƎƄʫŤ
ƀťƲůƢʭŤ���¾�hW�³��P���§³K�QLc�,¶P·³�Èª���¾�´W�×qL¢®·�LO�,f½Ly�¬¾gr©KnP��n®gK���
µr·L���º¾²½n©K�º�L�\©K�ºPX¢�� 

��� °½qs�°¾zh©KnP��,M´¡����qL¸O����{���ŬǈƊ�ƿƅƱ�Ǉƀ��¬X/�·�QLc���¯Kr/¸W���UKqL/~X±K
¯Kn½³L_� 

��� �,È�Wr�n¾y×´y´�°¾zg�°O�Èª������������ƻʮƹŤ�ƼƺƢ�ͳƭ�ǃƅɕžƃƹŤ����h��n¾y��n®gK
��È²¾zg���¬���¶¾®ª��Ës´g�°¾yqn�Ì�L_�¶O�¶XzOK³�ÈÆyK�r~±�¶zyD� 

��� ×´/y´�°¾/zg�°/O�È/ª��,È/�Wr�n¾y�����������ͳƨƗŮƅƾƹŤ�ƬɔƅƨƏƹŤ�ƸŢťƨƊƄ���³�¶/n�
�Kr}K���n®gKn¾y�mKn�K�,È²¾zg��]�,È½L_q�×n¸����¬����qKm¬½r¢©K�¯?r�©K� 

��� ×´y´�°¾zg�°O�Èª��,È�Wr�n¾y�����������ǀƨƊťŻƾƹŤ�Ǉ�ƿǈɕƣƹŤ�ǀƽ�ǃƄťůſƾƹŤ�ƷǈƓƮƹŤ�
�§³K�QLc���¬���n¾��j¾}�µqKt·�È±L¸_�Ër¦²¡� 

��� È�²g�n®h�°O�n®h�q´�²´OK�,×n²�r®y���ÈO�LW���ƅƨũȕʩŤ�ǄƨƲƮƹŤ�ŸƅƎ�M´/z²®©K�°X/®©K�,
ÈOA�«LÃK�È©E��VOL\©K�°O�¯L®�±�¶�¾²g��«L®X·K¶�_Kr�³��ÈO�,×qL/�±K�¬¾·KrOK�°O� Þ6ÉKnP��L/c���

r�����UqKs³��º¾²½n©K�¯´J~©K�� 

��� Èª��°On®h�r��_´OK�,�³n��j¾}��°O��¶½´OLO�°O�°¾zg�����������ƯǇƁƨƓƹŤ�ͳƹťƽŚ���QL/c
¬`²S���U³r¾O���,È®ª�K�«r±��³n��j¾}�qL[?�¶�´®`�qKt�K�� 

��� ¶/½´OLO�°/O�°¾/zg�°/O�Èª��°O�n®h�r��_´OK�,�³n��j¾}����������ƁƨɕźǈůƹŤ���³�fh/�
¶�¾ª�W��§³K�QLc�,È±Kr¸W�È²¾zg�¬}L·���¬���¶¾®ª��Ës´g�°¾yqn�Ì�L_� 

��� ¶/½´OLO�°/O�°¾/zg�°O�Èª��°O�n®h�r��_´OK�,�³n��j¾}����������ƷťƨƓſƹŤ���³�fh/�
¶�¾ª�W��Èª��]�,×qL���rP¡K���³�ÈO�,�Lc���¬���¶¾®ª��Ës´g�°¾yqn�¶�L_� 

��� °O�n®h�r��_´OK�,�³n��j¾}�¶/½´OLO�°/O�°¾zg�°O�Èª������������ťƨƖƅƹŤ�ƄťƨũžŚ�ƿǈƨɕƢ�
�]���³�§³K�QLc�,���¯Kr¸W��¯L¸_�r~±���«r±��³n��j¾}�qL[?�¶�´®`�qKt�K�� 

��� °zg�°O�n®h�,Èy´��j¾}�����������ƀťƨƲůƢʭťŨ�ưƨƺƣůɔ�ťƨƽ�ͳƨƭ�ƀťƨƓůƱʭŤ��«³m�QL/c���
U³r¾O��>K´�ÁK�qKm�� 
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ƭ�ƿťɕũůƹŤ�ƿŘƅƲƹŤ�ƅɕƋƮŮ�ͳ�]���³�ÈO�,�Lc���U³r¾O���qKm

�ƷǈƒʩŤ�ƁɕǆƾŮ�ƻʮƹŤ�ƼƺƢ�ͳƭ���ͳƨƺƢ�ŸƅƏƹŤ�ǈǅ�Ǉ
ɒƁǆƹŤ�ƼƺƢ�ͳƗŮƅƾƹŤ�ƁɕƋƺƹ�ƸƾƣƹŤ�Ǉ�ƼƺƣƹŤ�ƸƾŶ�ūƹťƊƄ�ǀƽ�ɒƅƟǂƹŤ�ƼƋƲƹŤ��fh��³���h��

�¶O�¶XzOK³�ÈÆyK�«Æ¡�¬ª��È��lW�t¡r�mL��«LK�ÌzyDņ,�§³K�QLc���¬���nIKq� 

×mKn/�O�×r/P¢��¯L/®�±�°/O�n®h�,n¾��j¾}�����������ŬʭťƨƲƾƹŤ�ƸƨŢŤǇŚ���/�h���j¾/}
n¾��j¾}�µqKt·�È±L¸_�Ër¦²¡� 

fh/�®©K�UL/�¾ª�W�qm�,���, Þ6ÉKn/P��°/O�n�/y�,È/®��×r�/}K
UL�¾ª�W�³�¶n��«³m�QLc�,q´¢~�mK´_n®h����¯Kr¸W���t¡r
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��� °zg�°O�n®h�,Èy´��j¾}���ÈO�LW���ƭ�ƿťɕũůƹŤ
ÈOr�©K�YKrX©K�>L¾gE�� 

��� °zg�°O�n®h�,Èy´��j¾}�����������ƷǈƒʩŤ�ƁɕǆƾŮ
ɒƁǆƹŤ�ƼƺƢ�ͳƗŮƅƾƹŤ�ƁɕƋƺƹ�ƸƾƣƹŤ�Ǉ�ƼƺƣƹŤ�ƸƾŶ�ūƹťƊƄ�ǀƽ�ɒƅƟǂƹŤ�ƼƋƲƹŤ

�¶O�¶XzOK³�ÈÆyK�«Æ¡�¬ª��È��lW�t¡r
��� ×mKn/�O�×r/P¢��¯L/®�±�°/O�n®h�,n¾��j¾}

§³K�QLc�,×qL�±K�¬¾·KrOK���¬���n¾��j¾}�µqKt·�È±L¸_�Ër¦²¡
��� mK´_n/®h�,q´¢~�����������fh/�®©K�UL/�¾ª�W

ƮƹŤ�Ǉ�ŬʭťƲƾƹŤƯƅ���,��h���UL�¾ª�W�³�¶n
È¦²·r��³�È®ª��UKqL~X±K� 
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