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JLK W
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P�F_LOSQP � HKSQ~_HKF�FIL�SQP

Ó[(4,�:4,�= ����������»t( 3 ½�»�=�(4,�Åo»t=O*-=�$<&
É{$':I=�,
5 · *_&i,�:>,i= 3D· *-: *D¶D,
:_=
ÁcØ�.B.h$':I=�,�5)*D&i=�$ 3 :
= 3 3 =�(4,
5�*D¶D,
:_=)» 3 5�=O(4, 3 À�=O»�$<;�,�½ 3 5O.<;�$<»�; 3 :4,�Î8$'*�=�(4,�=�5)*-:>»�$B=�$ 3 :+»��?��/<)"�8�?����*D:>;
)"���!�#)��?���4Á8ÂR:>& 3D¸ $':4¶ ¸ ,�»�»O*-¶_,
»h*-5O, ¹ 5 3 &i,�»�»�,
;�¾I¼�=�(4,9=�5)*-:+»t$B=�$ 3 :+2�DÒ>Ø�:�* ¹>¹ 5 3_¹ 5O$'*-=�,
¹ 5 3 = 3 & 3 .!$<»�&)( 3 »�,�: · 5 3D¸ =O(4, ¹ 5 3 = 3 & 3 . ¹¤383 . 3-· =�(4,�*D¶D,
:_=�Å ¹ .<*D&�, %#+2)#�!)�/<)"� �)É�À>:>;�,�5
& 3 :+»t$<;�,
5O*-=�$ 3 : 3D· =O(4,�*-¶_,�:I=
	T»�»t=O*-=�,�Å ¹ .'*_&i,�����)�;&� ��=#����H��� ��É�ÁIØ · =�,�5�=�(>*-=�=�(4, ¹ 5 3 = 3 & 3 .
$'»�$':>»t=O*-:I=O$'*-=�,�;�*-:>; ¹ À�= 3 : =�(>, ¹ .<*_&i, /0)"������+1�X����� )"���iÁ!Ó[(4,*-¶_,�:I=�=)*-A_,
» ¹ *-5�=�$B: *
& 3 :8Î_,�5)»�*-=�$ 3 :�=O(>*j=c» ¹ *M½�:+»�»t,
ÎD,
5O*D.4Åo*j=�.B,�*D»t=0=Q½ 3 É¡*-¶_,�:I=O»�Á
Ø�;>;�$B=�$ 3 :>*D.'.B¼G=�(>,G*-¶_,�:I=�(>*_»
=�(4, 3D¹4¹¤3 5�=�À>:4$B=Q¼�= 3 $':>»t=O*D:_=O$<*j=�,�$B=)» ¹ 5 3 = 3 & 3 .<»�½�$B=O( 3 À�=9,iº8=�,
5�:+*-.Ð&�*-À+»t,@Å ¸ ,
»O»O*-¶D,�»OÉ�Ò
Ól5)*-:>»�$B=�$ 3 : %�+2)�$<»G=�(4, ¹ 5 3 & *_&�=�$'Î_,�½[*M¼�= 3 *D&i=�$'Îj*j=O,�:4,
½ & 3 :8ÎD,
5O»O*j=O$ 3 :>»�Á

ÂR:>& 3_¸ $B:>¶ ¸ ,
»O»O*-¶D,�»�=�(>*-=G*-5O,[5�,
.'*-=�,�;�= 3 *�& 3 :IÎ_,�5)»�*-=�$ 3 :�=�(4,�*D¶D,�:I=�*D.B5O,
*_;�¼{=O*DAD,�»
¹ *-5�= 3D· *-5O,�;�$'5�,�&�=O.B¼ ¹ *D»O»t,�;�= 3 =�(4,9& 3 :IÎ_,�5)»�*-=�$ 3 :�	 » ¹ 5 3 = 3 & 3 .+ÎI$<*{=O5O*D:>»�$�=O$ 3 :D�?�_Á�Ól5)*-: &
»t$B=�$ 3 ::)-�$�cÇ>5O,
»!= 3�¹ $<&)A�À ¹�3 À�=O¶ 3 $':4¶ ¸ ,
»O»O*-¶D,�»Ð¶D,
:4,�5)*j=O,
;�¾8¼�=�(>, ¹ 5 3 = 3 & 3 .4$':>»t=O*D:>&i,�»
Å ¹ .<*D&�, /<)"�����#+2������� )"�-É�= 323 =O(4,�5 ¸ , ¸ ¾¤,�5)» 3-· *�& 3 :8ÎD,
5O»O*j=O$ 3 :0Á



Ø ¹ 5 3 = 3 & 3 .c*D»�$B:=O(4,�,iº4* ¸2¹ .',{:4,�=:%�+1)��!)3/<)"��5�,�»t, ¸ ¾>.B,�»�*-:%*_;�Îj*-:>&�,
;�½ 3 5OA � 3 ½{Á
Û�5 3 = 3 & 3 .<»!;�,
»O&i5O$'¾+, ¹ $B,�&i,�» 3-· *_&�=�$ 3 :>»Ð=�(+*j= ·Ï3 .'. 3 ½È»Q=O5�$<&i=�Åo»�¼8:_=)*D&i=�$<&�*D.<É�5OÀ4.',
»Ð= 3�¸ *DAD,
=�(4, ¹ 5 3 = 3 & 3 .<»G5�,
À>»O*-¾4.',{*-:>;�$':_=O,�5 & 3_¹ ,
5O*D¾4.',�¾¤,i=Q½h,�,�:@=O(4,�*-¶_,�:I=O»�Á

Õ�$'¶_À45�,  [=O(4,�5O, ·Ï3 5�,�$'.'.'À>»Q=O5O*-=�,�» 3 À45!$ ¸2¹ .', ¸ ,�:I=)*j=�$ 3 :�*-:>;2& 3 :>&�, ¹ =OÀ>*-.4¾+*D»�$'»c= 3 ;�, &
»t$'¶D:�# Ø	�¤Á>Ó[(4, ¸ À4.B=�$ & .',
ÎD,�.�»t=�5OÀ>&�=OÀ45O$B:>¶�$<»�$':I=�À4$B=O$BÎ_,�*-:>;�»Q=O5O*D$B¶_(I= ·Ï3 5O½h*D5O;06 3 :+&i,�*D:
*-¶D,
:I= 3 5O$B,
:I=�,
;�;�,
»�$'¶D:�$<»!*-:I=�$<&i$ ¹ *-=�,�;¡Á-Ó[(4,�À>»�, 3-· :4,i=)»�*D.B. 3 ½�» ·Ï3 5�*{¶_5O* ¹ (4$<&�*D._5O, ¹ 5�, &
»t,
:_=)*j=O$ 3 :�*D:>; ·Ï3 5�*D:@,�º�,
&iÀ4=�$ 3 :0Á - 3 :>&iÀ45O5O,�:>&�¼-64: 3 :>;�,i=O,�5 ¸ $':4$<» ¸ 68*-:>;;�$<»t=�5O$B¾>À�=�$ 3 :
*-5O,�;�$'5O,
&i=�.'¼ ¸23 ;�,
.'.B,�;%*-:+;%,iº ¹ .'$<&i$B=O.B¼@& 3_¸2¸ À4:>$'&
*j=O,
;@= 3@3 =O(4,�5 ¹ , 3_¹ .',�$':8Î 3 .BÎ_,
;$':
=�(4,�»�¼�»Q=O, ¸ ;�,
»�$'¶D:0Á4Âs=�$<»[$ ¸2¹¤3 5�=O*-:I=h= 3 : 3 =�$<&i,9=O(>*j= ¹ .'*_&i,�»�ÅÏ,
» ¹ ,
&i$<*D.B.'¼�=�(>, %�� ���('*)�+,�
¹ .<*D&i,�»�$': =�(>, �>�@� ��� ���#�#�$� �!���!�!�#� :4,�=)É�&�*-: *-.<» 3 ¾¤,�»�,�,
: *D» ¹ (8¼�»t$<&�*D.�Å 3 5�. 3 ¶D$<&�*D.<É
¹ .<*D&i,�»iÁ

Ó[(4,�:4,�º8={»�,
&i=�$ 3 :>»�;�,
»O&i5O$'¾+,�=�(4,�À>»t, 3-· =O(4,�*-¾>»t=�5)*D&i=�*-¶_,�:I=9»�¼�»Q=O, ¸ ¸23 ;�,�.c$':%*
5�,�*-.¡½ 3 5�.<;�&�*D»�,{»Q=OÀ>;�¼-Á¤Ó[(4, ¸23 ;4,�.'.',�5�(+*D»h= 3 $<;�,
:I=�$ · ¼�=�(4, 3 Î_,�5)*-.'.+»�¼�»Q=O, ¸ »t=�5OÀ>&i=�À45O,
ÅÏ. 3 &�*j=O$ 3 :>»�6 ¹ *j=O(>» · 5 3D¸ . 3 &�*-=�$ 3 : = 3 . 3 &�*-=�$ 3 :�6¡*D:>; & 3_¸2¸ À4:>$'&
*j=O$ 3 :%&)(>*-:>:4,�.<»)É)60=�(>,
$B:8Î 3 .'ÎD,�; ¹ ,�5)» 3 :>»c*-:>;�=�(4, ¹ ,�5)» 3 : 	 »�¾¤,�(>*MÎ8$ 3 À45
Á�Ó[(>,G.<*j=�=�,
5c*D5�,h;�,
»O&i5O$'¾+,�;�$':�=�(4,[:4,�º8=
»t,�&�=�$ 3 : � 6�=O(4,�»t=�5OÀ>&�=OÀ45�,�$<»h¶D$'Î_,�:�$':»t,�&�=O$ 3 :��4Á

� � ±�² � � �QµQ® �ÆD®9²�µ���µt²�³ ����� ��� ���[µt±�³�°	��
 °>±!¯�±�´¡±� �

Ó[(4, ¸23 ;�,
.<» 3-· $':>;4$BÎ8$<;�À>*D.�¾¤,�(>*MÎ8$ 3 À459&�*D:%¾+,�;�,�;�À>&i,�; · 5 3D¸ ¾¤,�(>*MÎ8$ 3 À>5 ¹ 5O$ ¸ $B=O$BÎ_,
»
»t$ ¸ $'.<*-5h= 3 ½ 3 5�A � 3 ½�»O&)(4, ¸ ,�»iÁ+Ø & 3 .'.B,�&�=O$ 3 : 3D· »�À>&)(%¾¤,�(>*MÎ8$ 3 À45 ¹ 5�$ ¸ $B=�$'Î_,
»h$<»�¶_$BÎ_,�:
$B:�Ç>¶_À45�, ��= 3 � Á

In Out

process

����� ��>� e-Hr\�d_qKL[d_NQW�SQWjf)W�q

Ó[(4,�»t$ ¸2¹ .',
»t= ·Ï3 5 ¸ 3-· *ÍÅo5�,�*D&�=O$'ÎD,�É�¾¤,�(>*MÎ8$ 3 À45 ¸23 ;�,�.'.'$':4¶ ¹ 5 3 = 3 & 3 .[$<»�=�(>*-= 3-·
Ç>¶DÀ45O, �8ÁlØ�.'. 3 =O(4,�5�5O,
*_&�=O$BÎ_, ¹ 5 3 = 3 & 3 .'»9*-5O,25O,iÇ>:4, ¸ ,�:I=O» 3D· =O(4$<» ¹ 5 3 = 3 & 3 . Á�Ó[(4, 3D¹'&
,�5)*j=�$ 3 :>*-.!»�, ¸ *-:I=O$'&
»9$'»�*D» ·Ï3 .B. 3 ½�»�Ò�Ø · =�,
5�»t=O*D5t=O$B:>¶�=O(4, ¹ 5 3 = 3 & 3 .�Åo¾8¼�$':8Î 3 &�*-=�$ 3 : 3-·
=�5)*-:>»�$B=�$ 3 :�� ��Î8$'*�*{»t¼8:>&)(45 3 : 3 À>»�&)(>*-:4:>,�.ÏÉl*D:>;�,
ÎD,
:_=OÀ>*-.'.'¼9(>*-:>;4$B:>¶ 3 Î_,�5 ¹ *-5)* ¸ ,�=�,�5)»
=�(4, ¹ 5 3 = 3 & 3 .�; 3 ,�»{» 3_¸ ,�%�+1)�/<�<�X�t$':4¶2½�$B=�( 3 À�={$B:I=O,�5 · ,�5O,�:>&�,�½�$�=O(%=O(4, 3 À�=O»�$<;�,�½ 3 5O.<;¡Á
Ó[(4,�5�,�»tÀ>.�= 3-· =�(4, ¹ 5 3 &i,�»�»�$':4¶���*-=�.B,�*D»t=[* ¸ ,�»�»O*-¶_,�»�$B¶_:>*-.'.'$':4¶{=�(>,{=�,�5 ¸ $':>*j=O$ 3 :���$<»
¹ *D»O»t,�;�= 3 =�(4,�*D¶D,�:I=�Î8$<*�=O5O*D:>»t$B=O$ 3 : Åo*D:>;»t¼8:>&)(>5 3 : 3 À>»h&)(>*D:4:4,�.ÏÉL5	����Á

Ó[(4,�5O,
»�À4.B= 3D· * ¹ 5 3 = 3 & 3 . ¸ *M¼@¾+,�*-:8¼ ¹+3 »�»�$'¾4.', ¸ ,
»O»O*-¶D,��,
» ¹ ,�&i$<*-.'.'¼�*D:>»�½G,
5O»�6
:4,�½ 5�,�ÑIÀ4,
»t=O» 3 5 ¸ ,�»�»O*-¶_,
»�=�(>*-=�* 	 ,
&i=�=�(4,�$':I=�,
5�:>*D.0»Q=)*j=�, 3D· =O(4,�*-¶D,
:I=�Á
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Â · *9=)*D»�A�;�, ¹ ,
:>;4»�À ¹+3 :�=O(4,�5O,
»�À4.B=O» 3D· *D: 3 =O(4,�5 ¹ 5 3 = 3 & 3 . 3-· =�(4,�»O* ¸ , 3 5�*-: 3 =�(4,
5
*-¶D,
:I=�6+$B=�(+*D»�= 3 $':8Î 3 A_,��9=O(4, ¹ 5 3 = 3 & 3 .�*-:>;�½[*-$B= ·Ï3 5�=�(>,�*-:+»t½h,�5 ¸ ,�»�»O*-¶_,{¾+, ·Ï3 5O,�$B=
$'»�*D¾4.',�= 3�¹ 5 3 &�,�,
;0Á>Ó[(4$<» ¸ *M¼2¾+,�; 3 :4,�*D&
& 3 5);�$':4¶�= 3 Ç>¶DÀ>5�, ��Á

Ó[(4,%Ç>5)»t= ¹ (+*D»�, 3-· =�(4$<» ¹ 5 3 = 3 & 3 . ·Ï3 .B. 3 ½�»�=O(4,�;�,
»O&i5O$ ¹ =�$ 3 :Ô*D¾ 3 Î_,-Á�Ól5)*-:>»�$B=�$ 3 :
%�+2)3/<�<� ����� ¹ 5 3 ;�À>&i,�»G* ¸ ,
»O»O*-¶D,�& 3 :I=)*-$':4$':4¶{=�(>,9»�À4¾ & &�*D.B.cÅ ¸ ,�»�»O*-¶_, 3-· =Q¼ ¹ , 0 	�!A�!�!�tÉ
*-:>; ¸ *D5�A�»c=�(>, ¹ .<*D&�,E;P�#� ��ÁIÓ[(4,�»tÀ4¾ & &
*-.'. ¸ ,
»O»O*-¶D,h$<»�(>*D:>;�,�; 3 ÎD,�5Ð= 3 $B=O»�;�,
»t=�$':>*-=�$ 3 :
*-¶D,
:I=�Î8$'*2=�(4,�*-¶_,�:I=9»t=�5OÀ>&�=OÀ45O,-6>=O(4,�*-¶D,
:I=
	T» ¹ .<*j= ·Ï3 5 ¸ *D:>; ¹¤3 »O»�$B¾>.B¼@*-.<» 3 =�(4, ¸ À>.�=O$
*-¶D,
:I=�»t¼�»t=�, ¸ :>,i=�Åo»�,�,�Ç+¶DÀ45O,  �É�ÁÐÓ[(>,@*D:>»t½h,�5 ¸ ,
»O»�*D¶D,2,�:I=O,�5)»�=�(>, ¹ 5 3 = 3 & 3 .h*D»�*
¹ *-5)* ¸ ,�=�,�5 3-· =�(4,�»�,
& 3 :>; � ��=�5)*-:+»t$B=�$ 3 :0Á_Âs= ¸ *M¼�¾+, · À>5t=O(4,�5 ¹ 5 3 &i,
»O»�,
;�¾8¼2,�º8,�&iÀ�=O$ 3 :
3-· =�5)*-:>»�$B=�$ 3 : %�+1)3/0�$� �	��
�¾¤, ·Ï3 5O,9=�(4, ¹ 5 3 = 3 & 3 .¡Ç>:4$<»t(>,
»�Á
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process a
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F�IHrf�S

( =�(4,
5�¾>*D»�$<&{¾4À4$'.<;�$':4¶�¾4. 3 &)A8» 3-· ¾+,
(>*MÎ8$ 3 À45�*D5�,�;�,�&i$<»�$ 3 :>»�*-:+; ¹ *-5)*-.'.',�.'$<» ¸ ÁIÕ�$'¶ &
À45�,�Ë »�( 3 ½�»�=Q½ 3 =O5O*D:>»�$�=O$ 3 :>»@Å ��*-:+; -É�=�(+*j=�*-5O,$':È& 3 : � $<&i=�Ò 3 :>.B¼ 3 :4, 3-· =�(>, ¸
¸ *M¼%Ç>5O,�*D:>;�;�,�=�,�5 ¸ $':4,�=�(4, ¹ 5 3 = 3 & 3 . 	T»{5�,�»tÀ4.B=
ÁcÓ[(4$<»�$<»�: 3 =�= 3 ¾¤,@& 3 : · À+»t,�;�½�$�=O(
=�(4,�»t$B=�À+*j=�$ 3 :»�( 3 ½�:�$':Ç>¶_À45�, � ½�(4,�5O,�*�'*)�+ ��$<» ¹ ,�5 ·Ï3 5 ¸ ,
;@=O(>*j=9,�:>*D¾4.',
»[=O(4, ¹ *-5 &
*-.'.',�.l,�º�,
&iÀ4=�$ 3 : 3D· ¾ 3 =�(�=�5)*-:>»�$B=�$ 3 :+»6��*-:+; %Å(%H��+ �@��� ���-�H/0��� ��� ��� �$�OÉ�Á0Ó[(>,�$'5�5O,
»�À4.B=O»�*-5O,
�,)��?�M,
;�* · =�,�5O½[*-5);4»iÁ7? 3 =�,�=�(>*-=�$�=�$<» 3D· =�,�: ¸23 5�,�& 3 :8ÎD,
:4$',�:I=�= 3�¸23 ;�,�. ¹ *-5)*-.'.',�.8&)(IÀ>:4A�»
� � ~IHKPhHKPGFIW
S[Z
F�HKF-JMWjf�Z�SQHKW
F�Z�PhHTS[HKP } F_W � F�XBNQW�\ W�]j�RLOfOS�W
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3-· ¾¤,�(>*MÎ8$ 3 À>5�$':�$':>;�, ¹ ,
:>;�,�:I= ¹ 5 3 = 3 & 3 .<»�5)*j=�(>,�5�=�(>*D: $': 3 :>, ¹ 5 3 = 3 & 3 .[& 3 :_=)*-$':4$':4¶
$B:+;�, ¹ ,�:>;4,�:I= ¹ *j=O(>»iÁ

In Out

parallel
tasks

joinfork

a

b

����� ���>�  0NQW
SQWjf)W
q � HTSQ~�dIZ�NtZ
qKqKL)q¤StZ�P } P

( :4,�,�º4* ¸2¹ .', 3D· *�¾¤,�(+*MÎI$ 3 À45 ¹ 5�$ ¸ $B=�$'ÎD,h=)*-AD,
: · 5 3D¸ =O(4,�&�*D»�,�»t=�À+;�¼�$<»�=O(4,�;�,
&�$ &
»t$ 3 : ¹ 5 3 &�,
»O»l=O(4,�;�,
*D:>»c¶ 3 =�(45 3 À>¶D(�= 3 5�,�*D&�=�= 3 =�(>,[;4, ¸ *-:+; ·Ï3 5!&�À45t=)*-$'. ¹ 5 3_¹+3 »t$B=O$ 3 :>»
3-· =�(4,�5�,�»t,�*-5)&)( ¸ $':4$<»t=�5O¼-Á�Ó[(4,�;�,�*-: 3-·[· *_&iÀ4.B=Q¼ Ë�(+*D»�=O(4, 3_¹4¹+3 5t=OÀ4:4$B=Q¼�= 3 &)( 383 »�,
*-: 3 =�(4,
5�*_&�=�$ 3 : =�(>*D:�=O(4, 3 =�(4,
52;�,
*D:>»i6Ð¾¤,
&�*DÀ>»�,�(4,@A8: 3 ½�»�=�(4,@5�,�»t,�*-5)&)( ¸ $':4$<»Q=O,�5
¹ ,
5O» 3 :>*D.'.B¼DÁMÓ[(>, 3 =�(>,�5�;�,�*-:>» ¸ *M¼�À+»t,[=O(4,�»O* ¸ ,[;�,
&�$'»�$ 3 : ¹ 5 3 = 3 & 3 . 6M¾>À�=�$': · *_&�=!=O(4,�¼
; 3 : 3 =G(>*MÎ_,�= 3 ;�,
&�$<;�,�¾¤,
&�*DÀ>»�, 3-· 5O,
» 3 À>5O&�,�.'$ ¸ $B=)*j=�$ 3 :>»GÅo¾+,
(>*MÎ8$ 3 À45 ¹ 5�$ ¸ $B=�$'ÎD,�» ¸ *M¼
¾+,�5O,�¶I*-5);�,
;�*D»[5O,
» 3 À45)&i,�»i6I= 383 É�Á

# 3 5O,�,iº4* ¸2¹ .',
» 3-· ¾+,
(>*MÎ8$ 3 À45 ¹ 5O$ ¸ $B=�$'ÎD,�»i6¡=�(>,�$'5�ÛÐ,�=�5O$�:4,�=�5O, ¹ 5O,
»�,�:I=)*j=�$ 3 :�*D:>;
*-:4: 3 =O*-=�$ 3 :>»�= 3 =O(4,�$'5�;4,�ÎD,
. 3D¹4¸ ,
:_= ¸ *M¼@¾+, ·Ï3 À4:+;�$':%*-:%,�ºI=O,�:>»�$'ÎD,�5O,
»�,
*D5O&)( ¹ * ¹ ,�5
ÅtÊ � Ì 6>$': �9,
5 ¸ *D:+É)Á

� �.���_¯���� �h¯8°>³�´¤¯�³�° � � ±�² � � �QµQ® �

Ó[(4,�»�¼8»t=�, ¸ »t=�5OÀ>&i=�À45O,�& 3 :>»�$'»t=O» 3D· =�(4,�. 3 &
*j=�$ 3 :>» ¹ 5�,�»t,
:I=�$':�=O(4,�»�¼�»Q=O, ¸ 64=O(4, ¹ *-=�(>»
¾+,�=Q½G,
,�:�=�(4,2. 3 &�*-=�$ 3 :+»�,
:>*-¾4.'$':4¶�=�(4,�*D¶D,
:_=)»9= 3�¸ $'¶D5)*j=O,-60*-:>; =�(>,�& 3_¸2¸ À4:>$'&
*j=O$ 3 :
&)(>*-:4:>,�.<»�*-.'. 3 ½�$':4¶�=�(4,�,iº4&)(>*-:>¶D, 3D·�¸ ,
»O»�*D¶D,
» · 5 3D¸ 3 :4,�. 3 &�*j=O$ 3 :�= 3 *D: 3 =O(4,�5
Á�Ó[(4,�5O,
*-5O,�»t,
ÎD,
5O*D. ¹+3 »�»�$'¾4.',h.'$ ¸ $B=O*-=�$ 3 :>»�Ò
-G,�5�=O*-$':�. 3 &�*j=O$ 3 :>» ¸ *M¼ 3 :4.'¼�¾¤,�Î8$<»t$B=O,
;�¾I¼2&�,�5�=O*-$':
*-¶D,
:I=O»�6+» 3_¸ , ¹ *j=O(>» ¸ *M¼�: 3 =�¾¤,�A8: 3 ½�:@= 3 *-.'.l*D¶D,�:I=)»i64=O(4,�À+»t, 3D· » 3_¸ ,{& 3D¸2¸ À4:4$ &
&�*j=O$ 3 :�&)(+*-:4:4,
.<» ¸ *M¼2¾¤,�5O,
»t=�5O$'&i=�,�;�*-:+;�» 3�3 :0Á

Ó[(4,�&�5�,�*j=�$ 3 : 3D· =�(4,9»t¼�»t=�, ¸ ¸23 ;�,
. 3-· *�5�,�*-.>½ 3 5O.<;�»�&�,�:>*D5�$ 3 $<»�»t=�5)*-$'¶D(I= & ·Ï3 5O½[*-5);
Åo»�,�,�Ç>¶DÀ45O,	�_É)Ò!. 3 &�*-=�$ 3 :>» 3-· =O(4,�»�&�,�:>*D5�$ 3 *D5�,�=�(4, 3 ¿2&�, 3D· =O(4,@&)(+*-:>&�,�.'. 3 5 3D· =�(>,
À4:4$'ÎD,
5O»�$B=Q¼�Å�� +�����.� =��?�@�9É�6I=O(4,�& 3 : · ,
5�,
:>&i,�(>*-.'.cÅ�� � �0�@��� �.)"��'*��+1���
	j6_;4,
*-: ¸ ,�,i=O$':4¶IÉ�6D=�(>,
¸ $B:>$'»t=�5O¼ ÅX7 �?�#� �!�!�#+*�?�@�9É)6¤=�(>, 3 ¿�&�,
» 3-· =�(>,�;�,�*-:>»�Å����H/� ��#+2�H� /�����É)6�*D:%,iº8=�,
5�:+*-.lÀ>:4$ &
ÎD,�5)»�$�=Q¼ÈÅ*�0C��!�#+G�����P��� ����+1� � �������É�*-:>;�*%5�,�»Q=)*-À45)*-:I=�Å��I�$�!� �@�@+1�@������� )"���0%#�?+1����� ��)��8É)Á�Ó[(>,
. 3 &
*j=�$ 3 :>»G*D5�,{;�, ¹ $<&�=�,�;�¾8¼�.'*D5�¶_, ¹ .<*_&i,
»[& 3 . 3 À45O,
;�$B:@.'$'¶D(I=G¶_5O*M¼DÁ

Û!*j=�(+»�¾¤,i=Q½h,�,
:�=�(>,9. 3 &�*-=�$ 3 :+»Ð=�(>*-=�*-5O,�A8: 3 ½�:�ÅV*-:>;�=�(4,
5�, ·Ï3 5O, ¸ *M¼�¾¤,9À+»t,�;>É�¾8¼
=�(4, ¹ *-5�=�$<&i$ ¹ *D:_=)» 3-· =�(4,�&
*D»�,�»Q=OÀ>;�¼*-5O,�;�,�: 3 =�,�;*D»�À4:+& 3 . 3 À45�,�;�=O5O*D:>»�$�=O$ 3 :>»�Á4Ó[(4,�5O,
$'» ·Ï3 5[,�º�* ¸2¹ .',�: 3 ;�$'5O,
&�=[& 3 :4:4,
&i=�$ 3 :�¾+,�=Q½G,
,�:�=�(4, ¸ $':4$<»Q=O5�¼�*-:>;�=�(>,{;4,
*-:+» 	 3 ¿�&�,
»�6
3 :4.'¼�ÅÏ$':>;�$'5O,
&i=)É�& 3D¸2¸ À4:4$<&�*-=�$ 3 :Í&�*D: =)*-AD, ¹ .<*D&�, ÅÏÀ+»t$':4¶ =�(4,�;4*D5�A ¸ ,�»�»O*-¶_, ¹ *j=O(



=�5)*-:>»�$B=�$ 3 :>» ¸23 ;�,
.'.B$':4¶�* ¸ ,
»O»�*D¶D,!,iº4&)(>*D:4¶D, ¸ ,
&)(>*D:4$<» ¸ É�Á$� 3 =O(4,h;4,
*-: 3-·�· *D&�À4.B=Q¼�Ë�$<»
3 :4.'¼�*D¾4.',[= 3�¸ ,�,�=!=�(4, ¸ $':4$<»Q=O,�5 · *D&i, & = 3 & · *D&�,�*j=�*-:2$': ·Ï3 5 ¸ *D. ¹ .<*D&i,�ÅÏ=�(4,�5O,
»t=O*DÀ45)*-:I=)É�Á

Ó[(4,�5O,9*D5�,�*_;4;�$B=�$ 3 :+*-. ¹ .<*D&i,�»G*D:>;�=�5)*-:>»�$B=�$ 3 :+»�¾¤,i=Q½h,�,�:�=�(>,�. 3 &
*j=�$ 3 :>»�5O, ¹ 5�,�»t,
:_= &
$B:>¶�*�»Q= 3 5O, & *-:>; & ·Ï3 5O½[*-5);�*D»�¼8:>&)(45 3 : 3 À>» ¸ ,
»O»�*D¶D,9,iº4&)(>*-:>¶D,�»t¼�»t=�, ¸ Åo$B:I=O,�5O:>*-.0.',i=�=�,
5
¸ *-$'.ÏÉ)Á�7�$'5O,
&�=�& 3D¸2¸ À4:4$<&�*-=�$ 3 :�$<» 3 :4.'¼ ¹¤3 »O»t$'¾4.', ·Ï3 5�*-¶_,�:I=O»�»�(>*-5O$':4¶�*�. 3 &�*-=�$ 3 :0Á

Fachbereiche

Präsidium

Dekane-
konferenz

Restaurant 
"Konspirativo"

Ministerium

externe
Universität

����� ���>� e-UDPsSQL)\�PsSRNQ^_fOSQ^_NQL[F_LOS

Ó[(4,�»t¼�»t=�, ¸ »t=�5OÀ>&�=OÀ45�,�:>,i=�$<»�,�:>(>*-:>&�,
;@¾8¼�*_;4;�$':4¶ ¹ $<&�= 3 5�$<*D.¤5O, ¹ 5�,�»t,
:_=)*j=O$ 3 :>» 3-·
» 3_¸ , 3-· =O(4,�= 3 A_,�:>»h*-:>;2=�5)*-:>»�$B=�$ 3 : 3 &�&�À45�5O,�:+&i,
»�ÁIÕc$'¶DÀ>5�, ��»t( 3 ½�»�*�»�:>* ¹ »t( 3 = 3D· =�(>,
»t$ ¸ À4.<*j=�$ 3 :0Á+Ó[(4, ¹ $'¶_¶D¼�¾>*D:4A�»�»t( 3 ½ =�(4,2,�º4&)(>*-:4¶_, 3D·h¸ ,�»�»O*-¶_,
»�5�,
.<*j=�,�;�= 3@¸23 :4,�¼
»t( 3 5t=)&iÀ�=)»�Åo*_; ¸ $':4$<»Q=O5O*-=�$ 3 : ¸ ,
»O»O*-¶D,�»OÉ�6
=O(4, ¸23 .',�&iÀ4.',�$':�=�(4,�. 3 ½h,�5c.', · =�& 3 5�:4,
5!»Q=)*-:>;4»
·Ï3 5�* ¸ ,�»�»O*-¶_,�5O,�.<*j=O,
;= 3 »O&i$',
:_=O$BÇ+&�;�$<» ¹ À�=�,DÁ�Ó[(4,�=Q½ 3 &)(>*j=�=�$':4¶ · *D&i,�»9$B: =�(4,�. 3 ½h,�5
5�$'¶D(I=�& 3 5�:4,
5h»�( 3 ½ =�(>*-=h=Q½ 3 *-¶_,�:I=O»h$':�=O(4,�5�,�»Q=)*-À45)*-:I=�*-5O,9;4$B5O,
&i=�.'¼2& 3_¸2¸ À4:>$'&
*j=O$B:>¶
�2$':�=�(4$<»�&
*D»�,�=O(4,�;�,�*-:*-:>;�=�(4,�&)(+*-:>&�,�.'. 3 5�(+*MÎI$':4¶�*-:@$': ·Ï3 5 ¸ *-. ¸ ,�,�=�$':4¶>Á

� � ��� �l´¤¯'� ± � � ±�² � � �QµQ® � �[±�´¡µQ±�Q±��µt´������ � �%���h¯8³9²�µ � �

��ÎD,
:�=O(4, ¸23 ;�,�.'.'$':4¶ 3-· ¾+*D»�$'&9*D» ¹ ,
&�=)»[»t( 3 ½�» ¹ 5O$':>&i$ ¹ .', ¹ 5 3 ¾4.', ¸ »�*D:>;�5�,�Ñ_À>$B5O, ¸ ,
:I=O»
½�(4,�:È;�,
*D.B$':4¶ ½�$�=O( » 3 &�$ 3 . 3 ¶_$'&
*-.!&�*_»t,@»Q=OÀ>;�$',
»�Á!Ó[(4,�¶_,�:4,
5O*D.h*_» ¹ ,
&i=O» 3-·�¸23 ;�,
.'.B$':4¶
*-5O,�»Q=O$B.'. ¹ 5�,�»t,
:_=
Ò · À4:+&�=�$ 3 :>*-. 6>¾¤,�(>*MÎ8$ 3 À>5O*D.V64*D:>;�»Q=O5�À+&�=�À>5O*D.�Î8$B,
½�»�*D» 3 :4,�$'»�À>»tÀ+*-.'.'¼
*M½h*D5�, 3-· Á ( · =O,�:È.'*D:4¶DÀ+*-¶D,�»�»�À>&)(È*D»2Ã�# Ä�� Åo»�,�, Ê Ë-ÌÏÉ�*-5O, · *D5�= 383 & 3_¸2¹ .',iº�= 3 ¾¤,
� EhF_H WIL�� � W-�_LOqrqKHKFI`
	¤Z
F_`�^IZ
`�L
�4f)W�F_PRHrPsSQHKF_`�W
X�\�Z
FjU��_HT�4LONQL)FjS�Z�F8�2FIW�S�f)W
\�dIqKLOSQL)qTU�HKFjSQLOm
`
NtZiSQL���\�W-�_LOqrqKHKFI`�SQL)f�~_FIH �j^IL)P �



����� ���4� -�FI~IZ
FIfOL���PsUDPsSQL)\�PsSRNQ^_fOSQ^_NQL[F_LOS�PRHK\9^IqrZiSQHrW
F�PsStZiSQL

À>»t,�; $': =�(4$<»{*-5O,
*4Á¡Õ>À45t=O(4,�5 ¸23 5O,-60» ¹ ,�&i$<*-. · *D&�,i=O» 3D· » 3 &�$ 3 . 3 ¶_$'&
*-.0&�*_»t,�»{*-5O,�: 3 ={& 3 Î &
,�5O,
;�»tÀ4¿2&�$',�:I=�.'¼¤Ò0=�(4,�*D&�= 3 5�& 3 :>&�, ¹ =
6 ¹ 5 3 = 3 & 3 .<»�6l»Q=O5�À>&i=�À45O,-6�¾+,
(>*MÎ8$ 3 À45
60;4¼I:+* ¸ $<&�»�6
&�*-À+»�*D.B$B=Q¼D6�,�=O&jÁ8# 3 5O,[¶D,
:4,�5)*-.'.'¼9=�(4,�»�, ¸ *D:I=�$<&�» 3-·¡¸23 ;�,�.<» 3-· =O,�:�; 3 ,�»!: 3 =G5�,�*-.'.'¼{»�( 3 ½
=�(4, ¹¤3 »O»t$'¾4.',�¾+,
(>*MÎ8$ 3 À45)»�=O(>*j=�&
*-:* ¹4¹ ,
*D5�½�$�=O(4$':�* ¸23 ;�,
. 3 5�»t¼�»t=�, ¸ 5�,�» ¹ ,
&i=�$'ÎD,
.'¼-Á

Ó[(4,�5O, ·Ï3 5�,D6D½G,9;�,
&�$<;�,
;�= 3 À>»�,�ÛÐ,i=O5�$+:4,i=)»!= 3 ¾4À4$'.<;�,iº�,
&�À�=O*D¾4.', ¸23 ;�,�.<»�Á_Ó[(4,�&�,�: &
=�5)*-. · ,
*-=�À45O,
» 3D· =�(>,{&
*D»�,9»t=�À+;�$',
»[&�*D:�¾¤,{»�( 3 ½�:0Á>Ó 3�¹ 5 3 Î8$<;�,9*-:�$':I=�À>$�=O$'ÎD,�»t=�5OÀ>&i=�À45O,
½G,�À>»t,@*-¶_,�:I= 3 5O$',�:I=�,�;�ÛÐ,i=�5O$h:4,i=)»�ÅVØ ( Û ?�É�=�(>*-=�*D5�,�¾>*D»�,
; 3 : =�(4,×-:>,i=O»�½�$B=�(4$':
:4,i=)»�× ¹ *-5)*D;�$'¶ ¸ Á>Ó[(4$<»�*-.'. 3 ½�»hÀ>»�= 3�¹ 5 3 Î8$<;�,�* ¹>¹ 5 3_¹ 5O$'*-=�,�.',�Î_,�.<» 3-· *D¾>»t=�5)*D&�=O$ 3 :�*D& &
& 3 5);�$':4¶�= 3 =�(4,�$':I=�,�5O,
»t=O» 3-· » 3 &�$ 3 . 3 ¶_$'»t=O»�Á�Ó[(4,�:4,�=O»9»t( 3 ½�:�$B:Ç+¶DÀ45O, ��*D:>;@Ç>¶_À45�, �
»t( 3 ½Í*�Î_,�5O¼�*-¾+»Q=O5O*_&�= ¸23 ;�,�. 3-· =�(>,�»t¼�»t=�, ¸ Á_Úh,�(>*MÎ8$ 3 À45)» ¹ 5O,
»�,�:I=�$':�=�(4$<»�»�¼�»Q=O, ¸ *-5O,
¾4À4$'.<; 3 :�=�(4,�À>:>;�,�5O.'¼8$B:>¶�:4,�=O»�½�(4$<&)(�&
*-5O5�¼ ¸23 5O,[;4,i=O*D$'.B,�;�$': ·Ï3 5 ¸ *-=�$ 3 :0Á��GÂ · 5O,
ÑIÀ4$'5O,
;
=�(4,�;�,�=O*-$'.<»�&
*-:�¾¤, ¸ *D;�,h*MÎj*-$'.<*-¾4.',�= 3 » 3 &i$ 3 . 3 ¶D$<»t=O»0;�À45O$':4¶�»�$ ¸ À4.<*-=�$ 3 : 3 5c½�(4,�:�$':IÎ_,
» &
=�$'¶_*-=�$':4¶�=O(4,9»t=O*-=�$<&�»t=�5OÀ>&i=�À45O,
» 3-· =�(4, ¸23 ;�,�. Á ( :�,
*_&)(�.',�Î_,�.+=�(4,�»O* ¸ , ·Ï3 5 ¸ *D.B$<» ¸ 3 5
;�5O*M½�$':4¶�=O,
&)(4:4$<ÑIÀ4,�$<»�À>»�,
;0Ò+5O, · ,�5O,�:+&i,�:4,�=O»�Á¤7�À4,�= 3 =�(4,�:4,
&�,
»O»t$B=Q¼2= 3 $':>&i.'À>;4,�=O,
&)( &
:4$<&�*-.¡$': ·Ï3 5 ¸ *-=�$ 3 : ·Ï3 5[»�$ ¸ À>.'*-=�$ 3 :�=O(4, ¸23 ;�,�.<»h*-5O,�: 3 =�¼D,i= 3_¹ =�$ ¸ *-. ·Ï3 5�» 3 &i$ 3 . 3 ¶D$<»Q=)»iÁ
? 3 ½h,�ÎD,
5�60½�(4,
: À>»�$B:>¶*D:4$ ¸ *j=O$ 3 :%*-:>; ¹ *D5t=O$<*-.!(4$<;�$':4¶>6¤=O(4, ¸23 ;�,
.'»{*D5�,�=�(>, ¸ ,
*-:+»
·Ï3 5{;�$<»�&�À>»�»�$ 3 :>»�Á>Ó[(4,�»t,�;�$<»�&�À>»�»�$ 3 :>»�=O*-A_, ¹ .<*D&�,�¾¤,i=Q½h,�,�:�& 3_¸2¹ À�=�,
5�»O&i$',�:I=O$'»t=O» ��=�(>,
¸23 ;4,�.'.',�5)» �2*D:>;2=O(4,9» 3 &i$ 3 . 3 ¶D$<»Q=)»	��=�(>,9À+»t,
5O»�Á8Õ>À45�=�(4,
5 ¸23 5�,D6 3 :+&i,�=O(4, ¸23 ;4,�.<»�(>*MÎ_,
¾+,
,�:�»Q=)*-¾4$'.'$<»t,�;¡6>=O(4,�¼ &
*-:�¾+,�À>»�,
;�* ¸23 :4¶�» 3 &i$ 3 . 3 ¶D$<»Q=)»h= 3 ;�$<»O&iÀ>»O»�=O(4,2À4:>;4,�5O.B¼8$':4¶
¹ 5�$':>&�$ ¹ .',
»�*D:>; ¸ ,
&)(>*D:4$<» ¸ »�Á

� g[^ILGSQW{dIqrZ
fOL�qrHK\�HTStZ�SQHKW
FIP�SQ~IL)PRL[F_LOSQP�Z�NQL�F_W
S�PR~IW � F�HKF�SQ~_L�d8Z�d�LON �



�!º ¹ ,
5�$',
:>&i,�½�$B=�(>$B: 3 À4595�,�»t,�*-5)&)(@¶_5 3 À ¹ & 3 À4.<;¾+, ¸ *D;4, 3 ÎD,
5�* ¹ ,�5O$ 3 ; 3-·�¸23 5O,
=�(>*D: 3 :4,9*-:>;�*�(>*D. · ¼_,
*-5)»�¾8¼�: 3 ½{Á8Ó[(4,9» 3 &i$ 3 . 3 ¶D$<»Q=)»l¶ 3 =G=�5)*-$':4,
; 3 :2=�(4,95O,
*D;4$B:>¶ 3-·
ÛÐ,i=�5O$¤:4,i= ¸23 ;4,�.<» 3 :�*-:�$': ·Ï3 5 ¸ *D.4¾>*_»t$<»�ÁIÓ[(4,
¼�*D5�,�: 3 =h=�5)*-$':4,�;�= 3 ¾>À4$'.';�=O(4, ¸23 ;4,�.<»
=�(4, ¸ »t,
.BÎ_,
»�*-=G=O(4, ¸23D¸ ,
:_=
ÁIÓ[(4,{» ¹ ,�&i$BÇ+&�:>,�,
;>»G¶_,i= ¸23 5O,�*-:+; ¸23 5O,�$<;�,
:_=O$BÇ>,
;2*D:>;
=�(4,�=O,
&)(4:4$<ÑIÀ4,�$<»�*D; 3_¹ =�,�;�*_&�& 3 5);�$':4¶D.'¼-Á¡? 3 ½h,�Î_,�5
6¡À ¹ = 3 : 3 ½ ¸23 »Q= 3-· =�(>, ¸23 ;4,�.<»
(>*MÎD,�= 3 ¾+, ¸ *-:>$ ¹ À4.<*j=�,�;�= 3 ¾+,9,
*_»t$'.'¼�5�,�*D;4*D¾4.',-ÁIÚh,�»t$<;�, 3 À45h¶D,
:4,�5)*-.¡*-¶_,�:I= 3 5�$',
:_=O,
;
ÛÐ,i=�5O$4:4,�=G¾>*_»t,�;�*-5)&)(4$B=�,
&i=�À45O,�*-:>;2;4,�ÎD,
. 3D¹4¸ ,
:_= ¹ .<*-= ·Ï3 5 ¸ Ê ��6# �jÌ+½G,�*D5�,�½ 3 5OA8$':4¶ 3 :
* ¸23 ;�,�.'.'$':4¶�=O,
&)(4:4$<ÑIÀ4,�=O(>*j=9»tÀ4$B=)»�=�(>,�:4,�,�;4» 3-· » 3 &�$ 3 . 3 ¶D$<»t=O»�$B:%*�¾+,�=t=�,
5�½[*M¼-Á¡Õ4À4: &
;4* ¸ ,
:_=)*-.¤& 3 :+&i, ¹ =O»G.B$'A_,�&�*-À+»�*D.B$B=Q¼D6D& 3 :+&iÀ45O5�,
:>&i¼D68& 3 : � $'&i=�6I: 3 : & ;�,�=�,�5 ¸ $':4$<» ¸ 6-*D¶D,�:I=)»
Åo*D&i= 3 5O»)É)6j5 3 .',
»�6
. 3 &�*-=�$ 3 :>»�6 ¸23 ¾4$'.'$�=Q¼D6
*-À4= 3 : 3D¸ ¼-6�*_;4* ¹ =O*-¾>$B.'$B=Q¼�,�=O&-ÁD*-5O,G;�$'5O,
&�=O.'¼9¾+*D»�,
;
3 :%=O(4,�=�,
&)(>:4$<Ñ_À>,
» 3-· ÛÐ,�=�5O$l:4,�=O»{½�(4$<&)(%*-.'. 3 ½ = 3@¹ 5 3 Î8$<;�,�*�&i.',
*D5�6 ¹ 5O,
&i$<»�,-6¡*-:>; $B: &
=�À4$B=�$'Î_,9»�, ¸ *D:_=O$<&�» ·Ï3 5�*-.'.�& 3 :>&i, ¹ =O»�Á ( :>&�,�=O(4,�¾>*_»t$<&�¾>À4$'.';4$B:>¶�¾4. 3 &)A�» 3D· » 3 &i$ 3 . 3 ¶_$<&�*-.
&�*D»�,�»t=�À>;�$',�»!(>*D»�¾+,
,�:�½ 3 5OAD,�; 3 À�=�=�(>, ¸23 ;�,�.'.'$':4¶ ¹ 5 3 &i,�»�»Ð½�$'.'.�¾+, ¸ À+&)(�,�*D»�$B,
5�ÁDÓ[(>,
5�,�»tÀ4.B=)»�¶_*D$':4,
; » 3%· *D5�*D.B. 3 ½ À>»�= 3 &�* ¹ =�À45O, 3 :4.'¼�»�$ ¸2¹ .', ¸23 ;�,�.<»�6�»t$':>&�,�*D.B.h;�,i=)*-$'.<»
(>*MÎD,�= 3 ¾¤, ¸23 ;�,
.'.B,�;�,�º ¹ .'$'&�$B=�.'¼-Á4Ó[(4,�¶ 3 *-.�$<»�= 3 Ç>:+; »�( 3 5�=O&�À�=O»�*D»9*-.'5�,�*D;�¼�À>»�,
;�$':
=�(4,�&
*D»�,{»t=�À+;�¼ ¹ 5O,
»�,�:I=O,
;�(4,�5O,9= 3 ¾4À4$'.<; ¸23 5�,{& 3_¸2¹ .',iº ¸23 ;�,�.<»�Á

Ó[(4,�&�*_»t,�»Q=OÀ>;�¼ ¹ 5O,
»�,�:I=�,�;(4,�5O, 3 :>.B¼@;�,
»O&i5O$'¾+,�»�*�Î_,�5O¼�» ¹ ,�&i$BÇ+&�»O&i,
:>*-5O$ 3�3-· =�(>,
(IÀ>¶D,�5)*-:>¶D,{=�(+*j={½ 3 À4.<;(>*MÎD,�¾¤,�,
: ¹¤3 »O»t$'¾4.', ·Ï3 5�=�(4,�*D&i= 3 5O» 3-· =�(>,�5O,
*-.c&�*_»t,DÁ¡? 3 ½ &
,�ÎD,
5�60=O(4,2À4:>;4,�5O.B¼8$':4¶ ¹ 5�$':>&�$ ¹ .',
» 3D· =O(4,�$'5�;�,�&i$<»�$ 3 :>»�½G,
5�,�,iº ¹ .'$<&i$B=�.'¼@5�, ¹ 5O,
»�,�:I=�,�; $':
=�(4, ¸23 ;�,
.VÁ4Ó[(4, 3 5O,i=O$'&
*-.¤$':IÎ_,
»t=�$'¶_*-=�$ 3 :+»�*-5O,{,
»O»t,
:_=O$<*-. ·Ï3 5[=O(4,�$':_=O,�5 ¹ 5O,i=O*-=�$ 3 :+» 3-· =�(>,
¸23 ;4,�.<»�*-:>;�=�(4,�&�*D»�,�»t=�À>;�$',�»iÁ¡Ó[(4$<»�$<»�& 3 Î_,�5O,
;@¾8¼ ¹ *-5)*-.'.',�.¡5�À>:4:4$':4¶2½ 3 5OAI$':4¶ ¹ *_&)A &
*-¶D,�»�½�$B=�(>$B:�=O(4,Ø	��/ ( ¹ 5 3-Ö ,
&i=�Á!Ó[(4,�5O,�=O(4,» 3 &i$ 3 . 3 ¶D$<&�*D. ·Ï3 À4:>;4*-=�$ 3 :+»�*-5O,�.<*D$';�= 3
*D»O»tÀ45O,�=O(4,{»�&�$B,
:I=�$BÇ+&�.',�Î_,�. Á_Ó[(4,{» ¹ ,�&i$BÇ+&�&
*D»�,�»t=�À>;4¼2(4,�5O,�$<» 3 :4.'¼�$'.B.'À>»t=�5)*j=O$':4¶�*�ÎD,
5�¼
» ¸ *D.B.¡»�,
&�=O$ 3 : 3D· =O(4, ¸23 ;4,�.'.'$B:>¶�$':>»t$'¶_(_=)»�5O,
*_&)(4,
;�» 3�· *-5
Á ( :4, 3-·Ð3 À45[¶I*-$':4,
;�5�,�»tÀ>.�=)»
$'»�=�(>*-=�=�(>,�:8À ¸ ¾+,
5 3-·!¸23 ;�,
.'»�$'»�5�,
.'*-=�$'ÎD,
.'¼2.'*D5�¶_,�& 3D¸2¹ *-5O,
;�= 3 =O(4, 3 5�$'¶_$B:+*-.¤=�,�ºI=)»iÁ
Ó[(4, ¸ *D$B: 5O,
*_» 3 :�½G,@& 3 À>.';�Ç+:>;�À ¹ = 3 : 3 ½ $'»�=�(>*-=�=O(4,» 3 &i$ 3 . 3 ¶D$<»t=O»�¾4À4$'.<; Ñ_À>$�=O,
& 3D¸2¹ .B,�º ¸23 ;�,
.'»�À>»�$B:>¶�:>*-=�À45)*-.¤.<*-:4¶_À>*-¶_,�& 3 :+»Q=O5�À>&i=O»�Á8Ó 3 5O,
*_&)(�*�»�$ ¸ $'.'*D5Ð¶D5 3 À4:>;4,
;
¸23 ;4,�. 3 :4,�:4,
,
;4»9= 3 ¾4À>$B.<;%»�,�Î_,�5)*-.c$':_=O,�5)*D&i=�$':4¶�ÛÐ,�=�5O$c:>,i=O»�Á�Ó[(4,2*D;�Îj*D:_=)*-¶_,�$<»�=�(>*-=
=�(4,�»t, ¸23 ;4,�.<»�&
*-:%¾¤, ·Ï3 5 ¸ *D.B.'¼�*D:>*-.'¼�»�,
;¡6>,�º�,
&iÀ4=�,
; *-:>;%*D:4$ ¸ *j=O,
;¡Á+Ó[(>,�5O, ·Ï3 5O,-6¤=�(>,
ÎM*D.'$';>*j=�$ 3 : 3D· »tÀ+&)( ¸23 ;�,�.<»�¾¤,
& 3D¸ ,�» ¸ À>&)(�,
*_»t$',
5�Á_Ø�:>;�,�ÎD,
: ¸23 5O,-6_=�(4,{» 3 &�$ 3 . 3 ¶_$'»t=O»
¶_*-$':%*�;�,�, ¹ ,
5�$':>»�$'¶D(I=�$':_= 3 =�(>,�$'5�=O(4, 3 5�$',�»�;�À4,�= 3 =�(4, ¹ 5O,
&i$<»�,�:4,�»�»�=�(>*-=9$<»�5O,
ÑIÀ4$'5O,
;
= 3 ¾4À4$'.<;2=O(4,�ÛÐ,i=O5�$¡:4,�= ¸23 ;�,�.<»�Á

Ó[(4$<» ¹ * ¹ ,
5 ¸ *D$':4.'¼ 5O, � ,�&�=O»�=O(4, ¹ *-5�= 3D· =�(4,@½ 3 5OA�=O(>*j=2$<»�; 3 :4, 3 : =�(4,�& 3_¸ &
¹ À�=�,
5@»O&i$',
:>&i,%»�$<;�,-Á[Ã�: ·Ï3 5t=OÀ4:>*j=O,�.'¼�=O(4, 3 :4.'¼ ½h,�.'. & ¾>*-.<*-:+&i,
; ¹ À4¾4.'$<&�*-=�$ 3 : =�5O,
*-=�$':4¶
¾ 3 =�(È=�(4,%» 3 &i$ 3 . 3 ¶D$<&�*D.�&�*D»�,�»Q=OÀ>;�¼È*-:>; =�(4, ¸23 ;�,
.'.B$':4¶ $B: ,
ÑIÀ>*D.�5�$'¶D(I=)»i6!$<»2* �9,�5 &
¸ *-:@=�,�&)(4:4$<&�*D.�5�, ¹+3 5t=�Ê � Ì Á¤Ó[(>$'»�$'»�;�À4,�= 3 =�(>, ¹ 5 3 = 3 =Q¼ ¹ $<&�*-.�&)(+*-5)*D&�=O,�5 3D· =O(4,�½ 3 5OA¤Á
?�,�Î_,�5�=�(4,
.',
»O»�=O(4,�5O,2½h,�5O,�» 3_¸ ,�$':I=�,
5�,�»Q=O$B:>¶�$':>»�$'¶D(I=O»�¶_*D$B:>,
;�¾I¼ =�(4,�» 3 &i$ 3 . 3 ¶D$<»Q=)»�$':
3 À459=�,�* ¸ 6 ¹ 5O$ ¸ *D5�$'.'¼�& 3 :>&i,
5�:>$B:>¶2=�(4,2& 3D¸2¹ .',i=O,�:4,�»�» 3-· *@&�*_»t,�»Q=OÀ>;�¼��DÁ0Ó 3@¸23 ;4,�.Ð*
& 3D¸2¹ .B,�=�,@»�&�,�:>*D5�$ 3 3D· *�&�*_»t,�»t=�À>;�¼ 3 :4,(>*_»�= 3 &i.<*-5O$ · ¼�*_» ¹ ,
&i=O»�=O(>*j=�» 3 &�$ 3 . 3 ¶_$'»t=O»
Åo* ¹>¹ *-5O,�:I=�.'¼4É[; 3 : 3 =�¶_$BÎ_,{=�(4,
$'5�¾+,�»Q={*j=�=�,�:I=O$ 3 :½�(4,�: ·Ï3 &iÀ+»t$':4¶�*-=�=�(>,�$'5�Ç>,
.'; 3D· $B: &
=�,�5O,
»t=�Ò_. 3 &
*j=�$ 3 :>»��j½�(4,�5O,
*D¾ 3 À�=O»�6�À>»�,
;��MÀ4:8À>»�,
;�& 3_¸2¸ À>:4$<&�*j=O$ 3 :�&)(>*-:>:4,�.<»�6 ¹ 5 3_¹ ,
5t=O$B,�»
3-· »t$':4¶_.B,9*D&i= 3 5)»h½�(4,�:. 383 A8$':4¶�*-=�¶D5 3 À ¹ » 3 5[=�(4,�½�( 3 .', ¹ $<&i=�À45O,9*D:>;@Î8$'&�,�Î_,�5)»�*4Á

� � ~IL)PRLhHrF_PRHK`�~jS��_WjLOPÐFIW�S!W�F_qKU�Z�dId_qKU9SQW�f�Z�PRL[PsSQ^8�DHKL)P ��� LG~8Z�JML�X'W�^_F8��PRHK\�HrqrZiN!`MZ�dIP � ~ILOF
\�W-�_L)qKqKHKFI`�J
Z�NQHKW�^_P�PRWjf)HKW�qKW�`
Hrf)Z
q0SQ~IL)W�NQHKL)PhZ�P � L)qKq � eDLOL[X'W
NGLO¢_Z
\�d_qKL M z.O � Ý `
L)FILONtZ�q¤HKFjSRNQW
m
�_^_fOSQHKW�F�SQW9PRWjf)HKW�qKW�`
Hrf)Z
q�\�W-�_L)qKqKHKFI`{HKF�SQLONQ\�P!W
Xl ¡LOSRNQH>FIL�SQP�HKP�`�HKJMLOF�HKF M 	<O �



ÚG,�»t$<;�, 3 À45�¶ 3 *-.<»[5O,�¶_*D5O;4$B:>¶�=O(4,�*-5)&)(4$B=�,�&�=OÀ45�,�*D:>; ¹ .<*j= ·Ï3 5 ¸ 6 3 :4, ¸ *D$B: ·Ï3 &iÀ>»�$<»
3 :�=�(4,�$ ¸2¹ 5 3 ÎD, ¸ ,�:I= 3-· *-:2*_;�,
ÑIÀ>*-=�, ¸23 ;�,�.'.'$':4¶�=�,�&)(4:4$<ÑIÀ4,G=�(>*-=G*_Éc*-.'. 3 ½�»l= 3 5�,�;�À>&�,
=�(4,{»t$��
, 3-· =O(4, ¸23 ;4,�.<»i6_¾+É�*D.'. 3 ½�»!= 3 ,�º ¹ 5�,�»�»h;�,�=O*-$'.<» ¸23 5�,�& 3 :>;4,�:>»�,
;¡6�&
É�AD,
, ¹ »�=�(>,
,iº�,
&�À�=O*D¾4$'.B$B=Q¼�*-:>; ·Ï3 5 ¸ *-.[¾>*_&)A8¶D5 3 À4:>;06!;+É�&�*-:È,
*_»t$'.'¼�¾+,5O,�.<*j=O,
;�= 3 *-:>$ ¸ *-=�$ 3 :+»i6
,�É ¹ 5 3 ÎI$<;�,�»�,�*D»�¼ :>*MÎ8$B¶I*j=O$ 3 :�¾+,�=Q½G,
,�:Í;�$ 	 ,
5�,
:_=�.',�Î_,�.<» 3D· *-¾+»Q=O5O*_&�=�$ 3 :06c*D:>; · É�*-. &
. 3 ½�»�= 3 & 3 ÎD,
5�=O(4, ·Ï3 5 ¸ ,�5O.'¼�:>* ¸ ,
; · À4:>;4* ¸ ,�:I=O*D.�& 3 :+&i, ¹ =O»[$':�* ·Ï3 5 ¸ =O(>*j=�$<»h,
*_»t$'.'¼
À4:>;�,
5O»t= 383 ;�¾8¼@» 3 &i$ 3 . 3 ¶D$<»t=O»Ð½�$B=�( 3 À�=�. 3 :4¶_,�5h=�5)*-$':4$':4¶ ¹ ,�5O$ 3 ;4»iÁ

� � � ��° ��®�´�� �

Q � e � bc~DNQHKPsSQL)FIPRL)F�Z�F8��� � g � YhZ
FIPRLOF � bcW
qKW�^_NQL)�� ¡L�SRNQH¤FIL�SQPGLO¢-SQL)FI�_L�� � HTSQ~2f�~IZ
FIF_L)qKP�XBW
N
PsUDF_f�~DNQW�FIW
^IP!f)W
\�\9^_FIHKf�Z�SQHKW
F �l£ F��GW
]�LON�kcZ�qrL�SRSQL��8L��DHTSQW
N���������� �
	 �����
�� �������������������
��� �����"!#� � �%$�&�& ')(��*�+,	.-���/$�0��1��23�4�5�6�3��-879��,�6-": �����,;�,<��.(>=?� �����@(BA)C@���D$�&�&,'D� 	E�[b!e4�
dIZ
`
L)PLQiy 	�a�Q�z$ND�GF�^IFIL	Q 	 	IH �

x � K £   Ý � YGW�\�L)dIZ
`�L �KJ)L�L�M"NPO�OIQ�Q�Q9RTSVU.MVWXR+Y?Z�[I�
v � K £   Ý � K £   Ý 	�z e-d�L)f)H�W8f)Z�SQHKW�F>�! lZ�NRS Q2m Ý `�L)FjS � Z
FIZ
`�LO\�L)FjS � � LOf�~_FIHKf�Z
q�NQL)d�W
NRS��

K W�^IFI�IZiSQHrW
F�XBW
N £ FjSQL)qKqKHr`
L)FjS� l~jUDPRHKf�Z
q Ý `
L)FjSQP)� J)L�L�M"N+O�O.Q�Q�Q"RTS@U.MVW\R+YIZ�[ �¤ÞhfOSQW�]�L�NLQ 	 	$N �
H � Þh]j�RLOfOS � Z
F8Z�`�L)\�LOF-SGßGNQW
^Id � Þ � ßÈE � 	@YhW
\�L)d8Z�`�L �KJ�L�L�M"N+O�OIQ�Q�Q"R5]I^�_\R+YIZ�[I�
y � g[Z
FIHKL)qrZ�YGHKFIf } � � HKft~8Z
LOqcn�pW�~_qKLON��¡��W�\�Z�F 	+Z
FI`
LON��¡g[Z
FIHKL)q � W�qr�-S��0Z
FI��YGL)H } W���pW�q } L �
ejSQL)qKqKL)FIPsSRNQL)HKft~-^IFI`
L)F�Z
F �DLON�EGFIHKJMLONQPRHTSipZ�S � HTSRSQL)qr�_W
NRX � � HTSRSQL)HKqK^IF_`)` � L)f�~_FIHKf�Z�q�NQLOd�W
NRS
v
w�v-�8EhF_HKJMLONQPRHTSipZ�S�YhZ
\9]_^_NQ`D� K Z
ft~D]�L�NQL)HKf�~ £ F_XBW
NQ\�ZiSQH } �8x
w
w#Q �

a � n � FML)F_PRL)F � 79��b�C@�������>� �����8��� � �+(>c ������	Dd�� �1�V,����(8�>� ��� ���e� �/d�� �1�@,��� �����f�B� ��	,���
	 ���
g �3�O�-JMW�qK^_\�L6Q�W�XKhi�j��7K=�dk��4e;����3��� �j��l���������� ����	 ���"79�m>��CV�5�6�n=4	 �5�6��	�� � eDd_NQHKF_`�LONRm
klLONQqrZ
`D�IQ�	 	�x �

z � � HKft~8Z�L)q�n�pW�~IqKLON��>��W�\�Z�F 	+Z
F_`�LON��>g�Z�FIHKL)q � W�qr�-S��¤Z�F8��YhL)H } W���pW�q } L � bcW
\9]IHKF_HrF_`�SQ~_L
PRWjfOHrW
qKW�`�HKf�Z�q0SQ~IL)W�NRU�W�X V W�^_Nt�DHKL)^ � HTSQ~�\9^_qKSQH+Z
`
L)FjShPsUDPsSQL)\�P ��£ F2b � FMW
F } LON�� Ý � 	+LOSQHrZD�
ß � 	+HKFI�_L)\�Z�FIF+�
Z�F8� � � EGSQ~I\�Z�FIF>�iL��_HTSQW
NQP)�Vdk,�)� ��� ����;o�>�3��� pi	 � ����=4,	 �5� ���5� � ���4�oqj��r6���
�
s �
; ����� � �����
����ut
df�j=)q swv x�x6y (/zf�� ���+�V3� �����1���jho7X��2n{ x�x�x ��x
w
w�w �

N � � HKft~8Z�L)q[n�pW�~_qKLON��!g�Z�FIHKL)q � W
q��-S���Z
FI��YhL)H } W���pW�q } L � � W-�_L)qKqKHKFI`%SQ~IL�PsSRNQ^If�SQ^_NQL�Z
FI�
]�LO~8Z�J-HrW
^_NcW
X0 ¡L�SRNQH�FILOSÐZ
`�LOF-SQP �¤£ FDF � � � bcW�qKW�\ Z�F8� � � n�W�^DSQF-Uj��L��_HTSQW�NQP)���*�+,	��e��������;��
+�/�1���%{�{����|79�� � �6���6�4	��w��k�i���G� �
	 �������� ���4�l�����������+�j��� ���3�"!}� � �Q�4JMW�qK^_\�L�x
wMz
y�W�X
~��e	,��C@�+�o!}��5� �o����79�m8��C��5�6�}=4	 �5�6��	��O�8dIZ
`
L)PGx�xIHiaDx.H�Q � e-d_NQHKFI`
LONRmok�L�NQq�Z�`_�8x
w
w#Q �

	 � � HKft~8Z�L)qcn�pW
~IqKLON�Z
FI�@YhL)H } W���pW
q } L �  ¡LOSRNQHKFILOSQá)L�Z�qrP�g�ZiNQPsSQL)qKqr^_FI`
PsSQL)f�~_FIH } á)^_N � W-�_LOqKm
qKHKLONQ^_FI`{HKF��DLONheDW
á)HKW�qKW�`
HrL � =�,< ����4� � ���?��C�� ��� �-Q�Rox�Tt��x
w
w#Q �

Q)w � ÞhqrZiX!n�^I\�\�LON � eDHK\9^_qrZ�SQHKFI`�PsU_F_f�~DNQW�F_W�^IP�ft~8Z�FIF_L)qKP�Z�F8��FILOS�HKFIPsStZ�FIf)LOP ��£ F|F � g[L)PRLOqÏ�
  � n�L)\�d�LON�� - � n�HKF8�_qKLON��¤Z
FI� Ý � Þh]�LON � L)HKP)�0L��_HTSQW�NQP)�"���� ��	3�@C@�);��3re�6�3��	3�V�j!j�6-8�?&,'4��0)-
z��� ���+�V3���8� ;���3���1�@mu�6��C@����zf�6� � <,�6C?;)�%�G�CV�D�>� ��������� ��<,�O�!dIZ
`
L)P�z
via-z$N � EhF_HrJ�LONQPRHTSipZ�S
ghW
NRSQ\9^_F8�4� K Z
ft~-]�LONQL)HKft~ £ FDX'W
NQ\�ZiSQH } �"Q�	 	�N �

Q$Q � ÞhqrZiXhn�^_\�\�LON�� K NtZ
F } � HKL)F-]�LONQ`_��Z�F8� � HKf�~IZ
L)q�g[^_J-Hr`
FIL�Z�^ ��� �6���6����g �6�6�k�*C@�
�)� �
EGFIHKJMLONQPRHTSVU�W
X�Y[Z�\9]_^_NQ`_�-klW�`�SRmon�pW�qKqKF_m e-SRNtZiuML��_Y[Z�\9]I^DNQ`_�"Q � y9L��DHTSQHrW
F+� � Z)U2x�w�w#Q �

Q�x � � W�qTX'`�Z
F_`��GL)HKPRHK` � ��� ���3�"��� � �3�\�>���������P,��CV	,���
�� � eDdDNQHKFI`�L�N��IQ�	�NMy �
Q)v � YGL)H } W���pW
q } L � g[HKL � ^IqrZ
F Ý NQft~IHTSQL } SQ^DN � � L)ft~IF_HKf�Z
qMNQL)d�W�NRS��iEhF_HrJ�LONQPRHTSipZ�S0YhZ
\9]_^_NQ`D�ix
w
w#Q �
Q6H � e-W�á)HKW
FIH } Z } SQ^IL)qKq �B�,�P�3�@� �?�.�"�i�8� �+��� � �V�?���6�T�)�6�3�. I¡ ¡b� ¢) ,�-�
Q�y � �9p^I�_HK`�LON[kcZ�q }��  ¡LOSRNQH�F_LOSQP�Z
PGSQW } L)F�W�]j�RLOfOSQP)� Ý F�HrFjSRNQW-�D^IfOSQHKW�F�SQW�L)qKL)\�L)FjStZ�NRU2W
]-�sL)fOS

F_LOSQP ��£ F�F8pW�NQ`�ghL)PRL)q�Z
FI� � Z
F-^ILOq�eDHKqKJ�Z-�0L��DHKSQW�NQP)�������G� �
	 �����
�� �����£����������l��/�>� �����
!}� � �Q�8JMW
qK^I\�L	Q6Hjx�w{W
X�~E��	,��C@���}!o��5� �j����79?m8��CV�5�6�}=�	 �5�6�4	��O�8d8Z�`�L)P6Q�a-x�yj��FM^_FIL8Q 	 	�N �

Q a � ßhL�NQ~8Z�Nt� � L)HTuI��L��DHKSQW�N � d¤CV�b��� �,;)�6���#=4�����5�6m �3�j�¥dk,�)�6���¦�������+���	3���
|§o� �����3�
r6C��5���
�>�3��� p"	 � ���423���5� ��� ��;)�6�4	�� � � ~_L � £ �  0NQL)PRP)�BQ�	 	 	 �


