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FHGJILKNMOKNPQKSRUTPJVWFHGQRYXZV\[.]^KNM`_9a
b3c�dfeJGJM`I\dfeJc
ghGJMOiZc�V\I\MOKjT]^K<klTPJGJdfeJc�G

mZnZoZoZo klTPJGJdfeJc�G
V\PJ[�pqcsr<M`G"t KNPJ[2t uJcvaQe&K\KNp"wyxZxjzSzSz{t M`G"t KNPJ[2t uJcsx

|<M`c�I\c�V<}�VLKNM`_vc�~�R�]v�vK�uJM`cEz�c�I\c�G&KN~`M`dfeJc�G���V\�Zc��JGJM`I\I\cva�I\XszWM`c�c�M`GJM`�Zc
�
TXZeJc�pJPJGJ_&KNc�uJc�V
|<M`I\I\c�VLKf]^KNM`XZG.��� nj��� PJIN]v[�[�c�G"tj��I-zWM`V\u{c�M`GJc�[�c*KNeJX�uJM`I\dfeJc���V\PJGJuJ~�]v�Zc)RUTPJV-uJM`c���pqc � M��
� _^]^KNM`XZG�iZXZG���KNV\PJ_&KNPJV)PJGJuE��c�V\e>]v~OKNc�GEiZc�VLKNc�M`~OKNc�V�ajXZ���\c�_&KNXZV\M`c�G&KNM`c�VLKNc�V�����ILKNc�[�c�I\_�M � �
� M`c�VLK�tv��I�z�c�V\uJc�G���c�I\dfeJV\c�M`�JPJGJ�ZILKNc�dfeJGJM`_vc�G�RUTPJV)��~�]vI\I\c�G���PJGJu�� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�c
uJc � GJM`c�VLK)PJGJuEc�M`G���c�VLRYc�M`GJc�V\PJGJ�ZI\_^]v~`_-TPJ~�RUTPJV3uJM`c�I\c�]vGJ�Zc��Zc��qc�G"t^FHGJI\�qc�I\XZGJuJc�V\c�zWM`V\uEM`G
uJM`c�I\c�[¡}�VLKNM`_vc�~�uJc�V3��c�VLRYc�M`GJc�V\PJGJ�ZI\_^]v~`_-TPJ~�RUTPJV�� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�c�iZXZV\�Zc�ILKNc�~`~OK)PJGJu
]vGEc�M`GJc�[¡]vPJILRUTPJeJV\~`M`dfeJc�G
��c�M`I\pJM`c�~�[�XvKNMOi�M`c�VLK�ts|<M`c�I\M`dfe
c�V\�Zc��qc�GJuJc�G�¢>XZ~`�Zc�V\PJGJ�Zc�G{RUTPJV
uJc�G2XZ���\c�_&KNXZV\M`c�G&KNM`c�VLKNc�G���XvR£KHz�]vV\c�c�G&KHzWM`df_�~`PJGJ�ZI\pJV\X � c��.z�c�V\uJc�G�uJM`I\_�PQKNM`c�VLK�t
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|<M`c���G&KHzWM`df_�~`PJGJ��iZXZG���XvR£KHz�]vV\c�pJV\X�uJPJ_&KNc�G2�qc�I\MOK � KWM`G§uJc�VSeJc�PQKNM`�Zc�G"aJILKf]vV\_§]vPQR3FHG��
RYXZV\[.]^KNM`XZGJILKNc�dfeJGJM`_¨]vPJI\�Zc�V\M`dfe&KNc*KNc�G6FHGJuJPJILKNV\M`c c�M`GJc ]vPJ�Zc�V\XZV\uJc�G&KN~`M`dfeJc§��c�uJc�PQKNPJGJ�Jt
|<M`c���V\ILKNc�~`~`PJGJ�<M`GJuJPJILKNV\M`c�~`~`c�V)��XvR£KHz�]vV\c�pJV\X�uJPJ_&KNcWM`ILK�u>]veJc�VWT]veJGJ~`M`dfe
IL��ILKNc�[.]^KNM`I\dfeJc�G
PJGJu�ILKNV\PJ_&KNPJV\M`c�VLKNc�G ©WM`dfe&KN~`M`GJM`c�G � P�PJG&KNc�VLz�c�VLRYc�G"a�zWM`cSc�Iª�qc�M9]vGJuJc�V\c�G.M`GJuJPJILKNV\M`c�~`~`c�G
«�V\X�uJPJ_&KNc�G¬TPJ�J~`M`dfe­M`ILK�t�®hPJV u>]vuJPJV\dfe¯~�]vI\I\c�G­I\M`dfeA��G&KHzWPJVLRYI°�.PJGJuA«�V\X�uJPJ_&KNM`XZGJI°�
pJV\X � c��6PJGJuAu>]v[�MOK uJM`c¨«�V\X�uJPJ_&KN±�P>]v~`MOKjT]^K.iZc�V\�qc�I\I\c�V\G"thFHGAuJc�GA_�~�]vI\I\M`I\dfeJc�G¯FHGJ�ZcU�
GJM`c�PJV\I\uJM`I � M`pJ~`M`GJc�G¨z�c�V\uJc�G²uJc�I\e>]v~`��]vPJI\�Zc�V\c�MOR£KNcva-�Zc�GJXZV\[EKNc�b3c�dfeJGJM`_vc�G²c�M`GJ�Zc�I\c*K � K�a
uJM`c<uJM`chiZc�V\I\dfeJM`c�uJc�GJc�G�«�e>]vI\c�G�uJc�VS��V\ILKNc�~`~`PJGJ��c�M`GJc�IS«�V\X�uJPJ_&KNI�aJiZXZG§uJc�VW��G&KHzWM`df_Z�
~`PJGJ�.�JM`I � PJVh³�]vVLKNPJGJ�Ja9PJG&KNc�V\ILKZTPQK � c�G"t-��XZ~`dfeJc�b3c�dfeJGJM`_vc�G¨�JM`c*KNc�G�«�V\X�uJPJ_&KNI\M`dfe&KNc�G"a
M`G´uJc�GJc�G�c�M`G � c�~`GJcE}�I\pqc�_&KNc
cUµQpJ~`M � MOKheJc�VN]vPJI\�Zc�]vV\�qc�MOKNc*Khz�c�V\uJc�G�_ TXZGJGJc�G"t"��c�M`I\pJM`c�~`c
eJM`c�V � P
I\M`GJuEc*KHz�]{��dfe>]v~OKL�"X�uJc�V)��]vPJpJ~HT]vGJcvt^|<M`c�I\cªb3c�dfeJGJM`_vc�G�z�c�V\uJc�G � PJ[�c�M`ILK�uJPJV\dfe
³¶c�V\_ � c�PJ�Zc PJG&KNc�V\ILKZTPQK � K�a�uJM`c.©WXZPQKNM`GJc�]vV\�qc�MOKNc�GATPJ�qc�V\GJc�eJ[�c�G�I\XszWM`c·TPJ�qc�V\pJVvTPQRY�>]vV\c
��G&KHzWM`df_�~`PJGJ�ZILRYc�eJ~`c�VWiZc�V\eJM`GJuJc�V\G"t
¸ �&z�XZeJ~�uJM`c�M`GJe-T]vV\c�G&KNcª��XZ[�pJ~`cUµQMOKjT]^K iZXZG���XvR£KHz�]vV\c�IL��ILKNc�[�c�GEiZXZG
]vGJuJc�V\c�G
«�V\X�uJPJ_Z�
KNc�G�_^]vPJ[�c�V\V\c�M`dfe&K<zWM`V\u"a M`ILK<c�M`G�IL��ILKNc�[.]^KNM`I\dfeJc�V�PJGJu�ILKNV\PJ_&KNPJV\M`c�VLKNc�V{��XZGJILKNV\PJ_&KNM��
XZGJI\pJV\X � c��A¹YM`GºuJc�V�FHGQRYXZV\[.]^KNM`_²]vPJdfe­��G&KHzWM`df_�~`PJGJ�ZI\pJV\X � c��²�Zc�G>]vGJG&KU»�GJX�dfe¼GJM`dfe&K
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�Zc*RYPJGJuJc�G"t�|<M`cEeJM`c�V<u>]vV\�Zc�ILKNc�~`~OKNc�G¨��V\�Zc��JGJM`I\I\c�]vPJI���� n^� ILKNc�~`~`c�G�c�M`GJc�G·��c�MOKNVN]v�§]vPQR
uJc�[ ³¶c�� � P·c�M`GJc�[$I\XZ~`dfeJc�G¶��G&KHzWM`df_�~`PJGJ�ZI\pJV\X � c��´u>]vV�t�|�]vVvTPJ�qc�V\eJM`G>]vPJI<zWM`V\u¨c�M`G
��c�MOKNVN]v� � PJV{zWM`I\I\c�GJI\dfe>]^R£KN~`M`dfeJc�G²¢>PJGJuJM`c�V\PJGJ�2uJc�VE��XvR£KHz�]vV\c�c�G&KHzWM`df_�~`PJGJ���qc�V\c�MOKN�ZcU�
ILKNc�~`~OK�aQuJc�VWc�M`GJc���VvTPJdf_vc � zWM`I\dfeJc�G�bSeJc�XZV\M`c�PJGJu´«�VN]jµQM`IW�JM`~`uJc*K�t
FHG
uJc�V���XvR£KHz�]vV\c*KNc�dfeJGJM`_�z�c�V\uJc�G�eJc�PQKNc�iZc�V\ILKjT]vV\_&K�XZ���\c�_&KNXZV\M`c�G&KNM`c�VLKNcSk2c*KNeJX�uJc�G�c�M`G��
�Zc�I\c*K � K�aQuJM`c<]vPQR�uJc�[DGJc�P§c�G&KHzWM`df_vc�~OKNc�G´��Kf]vGJu>]vV\u uJc�VSghGJM � c�u�k2X�uJc�~`M`GJ���-]vGJ�ZP>]j�
�Zc·¹�g<k���ah����� � »E�>]vI\M`c�V\c�G"t�|<M`c�g<k�� �JM`c*KNc*K�]v~`I���XZ[
�JM`G>]^KNM`XZG�[�c�eJV\c�V\c�V2T]v~OKNc�V\c�V
XZ���\c�_&KNXZV\M`c�G&KNM`c�VLKNc�V�k2c*KNeJX�uJc�G·c�M`GJc�V\c�M`dfeJe>]v~OKNM`�Zc�k2c�GJ�Zc�iZXZG¶��XZG � c�pQKNc�G"a�uJM`c�PJG��
KNc�V-]vGJuJc�V\c�[ M`G{��~�]vI\I\c�G��faj� PJILKf]vGJuJI°�fa�X�uJc�V3��c�±�PJc�G � uJM�]v�ZVN]v[�[�c�G � PJIN]v[�[�c�GJ�Zc*R�]v�vK
I\M`GJuEPJGJu�iZc�V\I\dfeJM`c�uJc�GJch��M`dfe&KNc�G
PJGJuE}��JILKNVN]v_&KNM`XZGJc�G
c�M`GJc�I)����ILKNc�[�I)u>]vV\ILKNc�~`~`c�G"tj¢�TPJV
uJM`c�g<k��§cUµQM`ILKNM`c�VLK�uJc�V � c�MOK)c�M`GJc�pJVsT] � M`I\c�¢>c�ILKN~`c��ZPJGJ��uJc�V�����G&Kf]jµ
PJGJu
c�M`GJc�M`GQRYXZV\[�c�~��
~`cva3]vG¶i�M`c�~`c�G²��KNc�~`~`c�G¶GJX�dfe�PJGJpJVsT] � M`I\c PJGJu�[�M`�viZc�V\ILKjT]vGJuJ~`M`dfeJc ��c�[.]vG&KNM`_9t-b3c�dfeJGJM��
_vc�G � PJV�b3VN]vGJILRYXZV\[.]^KNM`XZG�iZXZG�g<k��·k2X�uJc�~`~`c�G � PJ[(�qz�c�df_.uJc�V���c�VLRYc�M`GJc�V\PJGJ�
X�uJc�V
��XZ[�pqXZI\MOKNM`XZGEz�c�V\uJc�G.uJc�V � c�MOKªM`G�c�M`GJM`�Zc�G.��V\PJpJpqc�G�uJM`I\_�PQKNM`c�VLK�¹YI\M`c�eJchc*KHz�]�«�V\X�d�c�cU�
uJM`GJ�ZI-uJc�V�g<k���� � m � � � »UajI\M`GJuE]v�qc�V3M`G{uJc�V�«�VN]jµQM`I3GJX�dfeEGJM`dfe&K�c*Kf]v�J~`M`c�VLK�tj��c�G>]vP�uJM`c�I\c
b3c�dfeJGJM`_vc�G´]v�qc�V��JM`~`uJc�G u>]vIS��M`GJuJc��Z~`M`c�u � zWM`I\dfeJc�G�uJc�G´k2c*KNeJX�uJc�G�M`[(��V\XZ�Zc�G PJGJu
uJc�G���c�I\dfeJV\c�M`�JPJGJ�ZILKNc�dfeJGJM`_vc�G"t�|�]vuJPJV\dfeEzWM`V\u
c*KHz�]�uJc�V)«�V\Xj�\c�_&K\RYXZVLKNI\dfeJV\MOK\K)[�c��Z�>]vV
PJGJu´�qc�I\I\c�V��qc�eJc�V\V\I\dfe��>]vV�t }�PJdfe�_ TXZGJGJc�G�}�GQRYXZV\uJc�V\PJGJ�Zc�G�PJGJu���G&KHzWPJVLRYI\c�G&KNI\dfeJc�M��
uJPJGJ�Zc�G2�qc�I\I\c�Vh�JM`I � PJVWFH[�pJ~`c�[�c�G&KNM`c�V\PJGJ��iZc�VLRYXZ~`�vKSz�c�V\uJc�G²¹Yb3VN]vd�c�]v�JM`~`MOKH�J»Ut
|<M`cWeJM`c�Vªu>]vV\�Zc�ILKNc�~`~OKNc�G ��V\�Zc��JGJM`I\I\c<�JM`~`uJc�G.c�M`GJc�G.³¶c��
I\XZ~`dfeJc<��M`GJuJc��Z~`M`c�uJc�V � P c*Kf]j�
�J~`M`c�V\c�G"t>|<M`c�|<M`I\I\c�VLKf]^KNM`XZG·��� n^� c�G&KNe-T]v~OKWRYXZ~`�Zc�GJuJc{��V\�Zc��JGJM`I\I\cvw

� ��M`G{]vPQRJ|<XZ_�PJ[�c�G&KNc�G{�>]vI\M`c�V\c�GJuJc�I-�Zc�GJc�V\M`I\dfeJc�I-��XZV\�Zc�eJc�GJI\[�X�uJc�~`~vzWPJV\uJc�c�M`G���Zc*RUTPJeJVLK�a�u>]vI§I\M`dfe­M`GJI\�qc�I\XZGJuJc�V\c � PJV ��c�VLRYXZ~`�ZPJGJ�¶iZXZG­��c�VLRYc�M`GJc�V\PJGJ�ZI°��PJGJu
©Wc*i�M`I\M`XZGJI\I\dfeJV\MOK\KNc�G2c�M`�ZGJc*K�t

� ��~�]vI\I\c�GJuJM�]v�ZVN]v[�[�c{PJGJu·� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�c�zWPJV\uJc�G·]v~`I��ZVN]vpJeJM`I\dfeJc�®hX^�Kf]^KNM`XZGJc�G"aª��~�]vI\I\c�GJI\M`�ZG>]^KNPJV\c�GºPJGJu­|�]^KNc�G&KH��pquJXZ_�PJ[�c�G&KNc¨]v~`I�KNcUµ�KNPJc�~`~`c´��V°�
�9T]vG � PJGJ�Zc�G c�M`GJ�Zc*RUTPJeJVLK�tQ��c�Mq�qc�M`uJc�G |<M�]v�ZVN]v[�[.]vVLKNc�G�zWPJV\uJc�c�M`GJc�b3c�M`~`[�c�GJ�Zc
uJc�Vhg<k��¯TPJ�qc�V\GJXZ[�[�c�G�PJGJu´]vu>]vpQKNM`c�VLK�t

� ��M`G ����ILKNc�[
�qc��ZV\M���zWPJV\uJc�uJc � GJM`c�VLK�a�uJc�VªpJVsT] � M`I\c��qc�I\dfeJV\c�M`�QK�z�c�~`dfeJc�}�VLKªiZXZG
����ILKNc�[�c�G6M`[�pJ~`c�[�c�G&KNM`c�VLK�zWM`V\u"t��hM`c�V
I\M`GJu²IL��ILKNc�[�M`[�[.]vGJc�G&KNc���M`�Zc�GJI\dfe>]^R��
KNc�G¯zWM`c·uJM`c¨}�VLK´uJc�V´��XZ[�[
PJGJM`_^]^KNM`XZG­X�uJc�V�uJM`c¶¢>XZV\[ uJc�V´®hc��qc�GJ~HT]vP � �^�
_vc�MOKE�qc�I\dfeJV\M`c��qc�G"t)��M`G¶I\XZ~`dfeJc�V
����ILKNc�[
�qc��ZV\M��ºc�V\~�]vPJ�QK�uJM`c.|<c � GJMOKNM`XZG·c�M`GJc�V
M`G&KNc��ZV\M`c�VLKNc�G¨��c�[.]vG&KNM`_�RUTPJV<eJc*KNc�V\XZ�Zc�GJc���c�I\dfeJV\c�M`�JPJGJ�ZILKNc�dfeJGJM`_vc�G�PJGJu¨ILKNc�~`~OK
u>]v[�MOK<c�M`GJc
zWM`dfe&KNM`�Zc���]vI\M`I<RUTPJV�V\M`�ZXZV\XZI\c���XZGJI\M`ILKNc�G � pJVvTPQRYPJGJ�Zc�G·PJGJu·b3VN]vGJI°�
RYXZV\[.]^KNM`XZGJc�G u>]vV�t

� ��~�]vI\I\c�GJuJM�]v�ZVN]v[�[�chPJGJu´� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�c�e>]v�qc�G�c�M`GJc�RYXZV\[.]v~`c<��c�[.]vG��KNM`_.uJPJV\dfe2c�M`GJc{}��J�JM`~`uJPJGJ��]vPQR)uJc�G�����ILKNc�[
�qc��ZV\M���c�V\e>]v~OKNc�G"t
� ¢�TPJV��qc�M`uJc�®hXvKf]^KNM`XZGJc�G�zWPJV\uJc�c�M`G.M`G&KNPJMOKNMOiZc�V���c�VLRYc�M`GJc�V\PJGJ�ZI\�qc��ZV\M���uJc � GJM`c�VLK�auJc�V3]vPQRJuJc�[ ����ILKNc�[
�qc��ZV\M����qc�V\PJe&K�t^��I-zWPJV\uJcªM`GJI\�qc�I\XZGJuJc�V\cªuJM`cª��XZV\V\c�_&KNeJc�MOK
uJc�IS��c�VLRYc�M`GJc�V\PJGJ�ZI\_^]v~`_-TPJ~`IW�qc*zWM`c�I\c�G"t
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��M`G z�c�I\c�G&KN~`M`dfeJc�I���V\�Zc��JGJM`IS]vPJI���� n^� M`ILKSuJc�VSc�G&KNILKf]vGJuJc�GJc���c�VLRYc�M`GJc�V\PJGJ�ZI\_^]v~`_-TPJ~ RUTPJV
� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�cvt���V-I\XZ~`~&M`[ ©Wc�ILK3uJM`c�I\c�I3}�VLKNM`_vc�~`I�iZXZV\�Zc�ILKNc�~`~OK�z�c�V\uJc�G"tj³¶c�MOKNc�V\c
��V\�Zc��JGJM`I\I\cSI\XszWM`cSc�M`GJc��Zc�G>]vPJc�V\cWghG&KNc�V\I\PJdfe�PJGJ�EuJc�V���M`�Zc�GJI\dfe>]^R£KNc�G�uJc�I)iZXZV\�Zc�ILKNc�~`~��
KNc�G´�{]v~`_-TPJ~`IS_ TXZGJGJc�G2M`G¶��� n^� G>]vdfeJ�Zc�~`c�I\c�G2z�c�V\uJc�G"t
|<c�V � z�c�MOKNc�}��JI\dfeJGJMOK\K§�qc�I\dfe-T]^R£KNM`�vK§I\M`dfeA[�MOK.uJc�V§¢>PJGJuJM`c�V\PJGJ�²uJc�I2��XvR£KHz�]vV\c�c�G&KL�
zWM`df_�~`PJGJ�ZI\pJV\X � c�I\I\c�I PJGJuº�ZM`�QK�c�M`GJc�G¼��M`G��J~`M`df_�M`G6uJc�G¼�Zc*zET]veJ~OKNc�G¼����ILKNc�[
�qc��ZV\M���t
|<c�VªuJV\MOK\KNcW}��JI\dfeJGJMOK\K�RUTPJeJVLKS� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�cSc�M`G.PJGJu I\_�M ��� M`c�VLKªRUTPJVªuJM`c�I\chc�M`GJc
pJVsT] � M`I\c<��c�[.]vG&KNM`_9t�FH[ i�M`c�VLKNc�G }��JI\dfeJGJMOK\K�zWM`V\u � PJG-T]vdfeJILKSuJc�Vª��c�VLRYc�M`GJc�V\PJGJ�ZI\_^]v~`_-TPJ~
RUTPJV�� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�c
]vG¨c�M`GJc�[$��c�M`I\pJM`c�~�iZXZV\�Zc*RUTPJeJVLK�PJGJu·]vGJI\dfeJ~`M`c��Zc�GJu·_vXZ[��
pJ~`c*K\K�iZXZV\�Zc�ILKNc�~`~OK�tJ|<c�V�RUTPJGQR£KNc<}��JI\dfeJGJMOK\KSc�G&KNe-T]v~OKSc�M`GJc�|<M`I\_�PJI\I\M`XZG.iZc�VLz�]vGJuQKNc�Vh}�V°�
�qc�MOKNc�G"a�PJGJu uJc�V�I\c�dfeJILKNc�}��JI\dfeJGJMOK\KS�ZM`�QK�c�M`GJc�G }�PJI\�J~`M`df_�]vPQR"z�c�MOKNc�V\c<}�_&KNMOi�MOKjT]^KNc�G"t
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|<M`c<��G&KHzWM`df_�~`PJGJ��c�M`GJc�IW��XvR£KHz�]vV\c�IL��ILKNc�[�IWM`ILKS]vPQRY�ZV\PJGJu§uJc�VS��XZ[�pJ~`cUµQMOKjT]^K�uJc�ISc�G&KL�
ILKNc�eJc�GJuJc�G¼����ILKNc�[�I
GJXvKHz�c�GJuJM`�Zc�VLz�c�M`I\c�I\c�~`�JILK�c�M`G�_vXZ[�pJ~`cUµQc�VE��XZV\�&]vGJ�Jt�|<c�I\e>]v~`�
M`ILK�c�I�zWM`dfe&KNM`�Ja&uJc�G���XZV\�&]vGJ�{uJc�V�����ILKNc�[�c�G&KHzWM`df_�~`PJGJ� � P�ILKNV\PJ_&KNPJV\M`c�V\c�G.PJGJu�u>]v[�MOK
� P2IL��ILKNc�[.]^KNM`I\M`c�V\c�G"t
-vc
G>]vdfe¨}�VLK�uJc�V<�qc�G�PQK � KNc�G·��c�I\dfeJV\c�M`�JPJGJ�ZILKNc�dfeJGJM`_vc�G�c�G&KNILKNc�e&K{zET]veJV\c�GJu¨uJc�V{���&�
ILKNc�[�c�G&KHzWM`df_�~`PJGJ�¶c�M`GJc§�ZV\XZ�Zc2k2c�GJ�Zc´]vPQR�_vXZ[�pJ~`cUµQc§³¶c�M`I\c�[�MOKNc�M`G>]vGJuJc�V
M`G���c�V°�
�JM`GJuJPJGJ��ILKNc�eJc�GJuJc�V<|<XZ_�PJ[�c�G&KNc{PJG&KNc�V\I\dfeJM`c�uJ~`M`dfeJc�V�}�VLKNc�G"t9¢�TPJVWuJM`c�I\cE|<XZ_�PJ[�c�G&KNc
M`ILK � PJG-T]vdfeJILKSc�M`GJcWc�M`�Zc�GJILKjT]vGJuJM`�Zc<��c�[.]vG&KNM`_EzWM`dfe&KNM`�Jt�gh[ u>]vI�� PJIN]v[�[�c�GJI\pJM`c�~>iZc�V°�
I\dfeJM`c�uJc�GJc�V.}�VLKNc�GliZXZG¼|<XZ_�PJ[�c�G&KNc�G � PliZc�V\ILKNc�eJc�G"a�M`ILK<�\c�uJX�dfelc�M`GJc2FHG&KNc��ZVN]^KNM`XZG
uJc�V<��c�[.]vG&KNM`_vc�G�GJXvKHz�c�GJuJM`�Jtq|�] � P2zWPJV\uJcEc�M`G�����ILKNc�[
�qc��ZV\M��·c�G&KHzWM`df_vc�~OK�aquJc�V<]v~`~`c
z�c�I\c�G&KN~`M`dfeJc�G¶��M`�Zc�GJI\dfe>]^R£KNc�G¨c�M`GJc�I{����ILKNc�[�I�a zWM`c���KNV\PJ_&KNPJV�a�|���G>]v[�M`_9a>��c�V\e>]v~OKNc�G
c�M`G � c�~`GJc�V���XZ[�pqXZGJc�G&KNc�G·PJGJu¶FHG&KNc�VN]v_&KNM`XZGJc�G·�qc�I\dfeJV\c�M`�QK�t-}��J�JM`~`uJPJGJ�¨� � c�M`�vK�u>]vI
��c�VLR�]veJV\c�G­c�M`GJc�V§��c�[.]vG&KNM`_�uJc � GJMOKNM`XZG"w.-vc�uJc�®hXvKf]^KNM`XZGlzWM`V\u­]vPQR{u>]vI�����ILKNc�[�[�X^�
uJc�~`~3]v�J�Zc��JM`~`uJc*K�t9|�]vuJPJV\dfe�_ TXZGJGJc�G�uJM`cE��G&KHzWM`df_�~`c�V<uJc�V�®hXvKf]^KNM`XZGJc�G�]vPQR���]vI\M`IhuJc�I
����ILKNc�[�[�X�uJc�~`~`ISTPJ�qc�V���XZG&KNcUµ�KN�qc�uJM`GJ�ZPJGJ�Zc�GEPJGJuEb3VN]vGJILRYXZV\[.]^KNM`XZGJc�G"a�zWM`c � PJ[ ��c�M��
I\pJM`c�~Qc�M`GJc�GE��c�VLRYc�M`GJc�V\PJGJ�ZI\_^]v~`_-TPJ~QG>]vdfeJuJc�GJ_vc�G"tZ³AM`dfe&KNM`��M`ILK�a^u>]v�<uJc�V)}�G&z�c�GJuJc�V�uJc�V
®hXvKf]^KNM`XZGJc�G�[�MOK�uJc�[�¹£RYXZV\[.]v~J�qc�I\dfeJV\M`c��qc�GJc�G9»�����ILKNc�[�[�X�uJc�~`~>GJM`dfe&K�M`G���c�VvTPJeJV\PJGJ�
_vXZ[�[EK�asI\XZGJuJc�V\G
uJM`c��Zc*RYPJGJuJc�GJc�G���XZG&KNcUµ�KN�qc�uJM`GJ�ZPJGJ�Zc�G
PJGJuEb3VN]vGJILRYXZV\[.]^KNM`XZGJc�G�M`G
³¶c�V\_ � c�PJ�Zc�M`[�pJ~`c�[�c�G&KNM`c�VLK z�c�V\uJc�GEPJGJu�I\XhuJc�[�}�G&z�c�GJuJc�V�M`[�pJ~`M � MOK � PJV���c�VLRUTPJ�ZPJGJ�
ILKNc�eJc�G"t
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|�]vI�����ILKNc�[�[�X�uJc�~`~�uJM`c�G&K � PJVWI\c�[.]vG&KNM`I\dfeJc�G�¢>PJGJuJM`c�V\PJGJ��iZXZG�b3c�dfeJGJM`_vc�G � PJV���cU�
I\dfeJV\c�M`�JPJGJ��iZc�VLKNc�M`~OKNc�V�a-XZ���\c�_&KNXZV\M`c�G&KNM`c�VLKNc�V���XvR£KHz�]vV\cvt)��IE�qc�I\MOK � KERUTPJV�XZ���\c�_&KNXZV\M`c�G��
KNM`c�VLKNc�����ILKNc�[�c{KH��pJM`I\dfeJcE��M`�Zc�GJI\dfe>]^R£KNc�G"a9uJM`c�eJM`c�VS_�PJV � I\_�M ��� M`c�VLKSz�c�V\uJc�G"t
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Klassensignaturen
class Person ...

ZustandsdiagrammeKlassendiagramme

Systemmodel

Datentypen
type Datum ...

}��J�JM`~`uJPJGJ���Zw>¢>XZV\[.]v~`M`I\M`c�VLKNc�|<XZ_�PJ[�c�G&Kf]vVLKNc�G

��M`G�XZ���\c�_&KNXZV\M`c�G&KNM`c�VLKNc�I{����ILKNc�[ �qc�ILKNc�e&K{]vPJI��������
	��
���>a9uJM`c � PJ[�M`GJuJc�ILK�_vXZG � c�pQKNP��
c�~`~����������������qM`G&KNc�VN]v�ZM`c�V\c�G¨PJGJu¶u>]v[�MOK��������
��������V\c�]v~`M`I\M`c�VLK�z�c�V\uJc�G�_ TXZGJGJc�G"t3��M`G ¸ ���
�\c�_&K�iZc�VLRUTPJ�vK·TPJ�qc�V�c�M`GJc�Gºc�M`GJuJc�PQKNM`�Zc�G �"!#���$��� %&	'���
(��Ua)c�M`GJc�Gl�Zc�_^]vpJI\c�~OKNc�G*),+.-��/���0!
PJGJu�c�M`GJc�cUµQpJ~`M � MOKNc2143
56�$������-��
�������*t ¸ ���\c�_&KNc
M`G&KNc�VN]v�ZM`c�V\c�GºTPJ�qc�V�uJc�G879+.-��/��+.-:3
5;��(��
<=�#3
56���>3
56�
���>t^|<M`c���XZ[�[
PJGJM`_^]^KNM`XZG{M`ILK?�@-�A��B3
56�C(��>aju>]vI�eJc�M`�vK)uJc�V)��[�pQR\T]vGJ�Zc�V�_^]vGJG
uJc�G¨��c�GJuJc�V�GJM`dfe&K��J~`X�df_�M`c�V\c�G"aq]v�qc�Vh�Zc��Zc��qc�GJc�GQR�]v~`~`IWzWM`V\u2uJM`cE®�]vdfeJV\M`dfe&K � PJG-T]vdfeJILK
M`G�c�M`GJc�[D«�P � c�V��Zc�I\pqc�M`dfeJc�VLK�tQ®�]vdfeJV\M`dfe&KNc�G z�c�V\uJc�G§[�MOK\KNc�~`I ¸ ���\c�_&KNM`uJc�G&KNM � _^]^KNXZV\c�G
]vuJV\c�I\I\M`c�VLK�t ¸ ���\c�_&KNc�_ TXZGJGJc�G´uQ��G>]v[�M`I\dfe�c�V � c�PJ�vK�PJGJu2�Zc�~HTXZI\dfe&KWz�c�V\uJc�G"t
|<M`cWpJV\M`G � M`pJM`c�~`~JPJG��qc�I\dfeJVsT]vGJ_&KNc�k2c�GJ�ZchiZXZG ¸ ���\c�_&KNc�G.zWM`V\u.uJPJV\dfeEDF�G�@-
-:���EM`G.c�M`GJc
c�GJuJ~`M`dfeJc�k2c�GJ�Zc�iZXZG � P2�qc�I\dfeJV\c�M`�qc�GJuJc�G���M`GJeJc�MOKNc�G��ZV\PJpJpJM`c�VLK�tJ��~�]vI\I\c�G��qc�I\dfeJV\c�M��
�qc�G§c�M`G b���pJIL��ILKNc�[ RUTPJV ¸ ���\c�_&KNc{I\XszWM`c<c�M`GJc�I�RUTPJV ¸ ���\c�_&KNM`uJc�G&KNM � _^]^KNXZV\c�G"t>��M`c<dfe>]j�
VN]v_&KNc�V\M`I\M`c�V\c�G§u>]vI���c�V\e>]v~OKNc�G§M`eJV\c�V�FHGJILKf]vG � c�G2PJGJu2�Zc��qc�G�uJc�V\c�G�FH[�pJ~`c�[�c�G&KNM`c�V\PJGJ�
]vG"tZ��~�]vI\I\c�G�ILKNc�eJc�G�M`eJV\c�V\I\c�MOKNI�M`G
��c�V\c�V\�JPJGJ�ZI\�qc � M`c�e�PJGJ�Zc�G"a�uJM`c�u>]v[�MOK)c�M`GJc�T]veJGJ~`M`dfe
i�M`c�~OR\T]v~OKNM`�Zc�©WXZ~`~`c<I\pJM`c�~`c�G§zWM`c�uJM`c���~�]vI\I\c�G�I\c�~`�JILK�t
}�~`~ uJM`c�I\c�}�I\pqc�_&KNc{zWPJV\uJc�G2PJG&KNc�Vh��c�G�PQK � PJGJ�.uJc�VSbSeJc�XZV\M`c�uJc�V���KNVsTXZ[�c���� � M`[ ���&�
ILKNc�[�[�X�uJc�~`~QpJVsT] � M`I\cSRYc�ILKN�Zc�~`c��vK�t�|<M`ch��KNV\XZ[EKNeJc�XZV\M`cS�>]vI\M`c�VLKª]vPQR"V\c�M`GJc�V�k´]^KNeJc�[.]^KNM`_
PJGJu­�JM`~`uJc*K ]vPQRY�ZV\PJGJu­M`eJV\c�V§k�T]vdfe&KNM`�Z_vc�MOK PJGJuA¢�~`cUµQM`�JM`~`MOKjT]^K�c�M`GJc´M`uJc�]v~`c2b3c�dfeJGJM`_9a
u>]vI.I\_�M ��� M`c�VLKNc�����ILKNc�[�[�X�uJc�~`~h_vXZ[�p>]v_&K PJGJu¼pJVsT] � M`I\c2RYc�ILK � PJ~`c��Zc�G"t�FHGJI\�qc�I\XZGJuJc�V\c
_^]vGJG.]vPJIªc�M`GJc�V��Zc��Zc��qc�GJc�G���~�]vI\I°�°��X�µ��L��M`dfe&K�RUTPJV�c�M`G ¸ ���\c�_&K�c�M`GJc���~�]vdf_Z�°��X�µ��L��M`dfe&K
uJc�I ¸ ���\c�_&KNI2�qc�V\c�dfeJGJc*K2z�c�V\uJc�G"tW|<M`c�I§M`ILK�c�M`GJc�z�c�I\c�G&KN~`M`dfeJc¶��]vI\M`I§uJc�I�G>]vdfeQRYXZ~��
�Zc�GJu­]vGJ�Zc��Zc��qc�GJc�Gº��c�VLRYc�M`GJc�V\PJGJ�ZI\_^]v~`_-TPJ~`I�t�|<M`c´��~�]vI\I°�°��X�µ��L��M`dfe&K.�qc�I\dfeJV\c�M`�QK uJc�G
G�PJVSRUTPJVWuJc�G´��G&KHzWM`df_�~`c�Vhc�M`GJc�Vh��~�]vI\I\c{I\M`dfe&KN�>]vV\c�G�� PJILKf]vGJu2PJGJu2u>]vIS��c�V\e>]v~OKNc�G2c�M��
GJc�I ¸ ���\c�_&KNI�t"|<M`c
��~�]vI\I°�°��X�µ��L��M`dfe&KhzWM`V\u´uJPJV\dfe�c�M`G�� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[ ]vu-T]v±�P>]^K
�qc�I\dfeJV\M`c��qc�G"t9¢�TPJV�uJM`c�gh[��Zc��JPJGJ��M`ILKSG>]vdfe´|<c � GJMOKNM`XZG.uJc�I�����ILKNc�[�[�X�uJc�~`~`I��\c�uJX�dfe
G�PJV<u>]vI<��c�V\e>]v~OKNc�G�I\M`dfe&KN�>]vV�a"uJc�GJG¨uJc�V{� PJILKf]vGJu¨M`ILK<�Zc�_^]vpJI\c�~OK�t"��G&KNI\pJV\c�dfeJc�GJu¶M`ILK
G�PJV�u>]vI
RUTPJV�uJM`c�gh[��Zc��JPJGJ� � PJ�Zc�I\M`dfeJc�VLKNc���c�V\e>]v~OKNc�G6�qc�MSc�M`GJc�V
��c�VLRYc�M`GJc�V\PJGJ� � P
�qc*z�]veJV\c�G"tª|<c�V�� PJILKf]vGJuJI\VN]vPJ[ u>]vVLR�I\M`dfe6RYV\c�M�T]vGJuJc�V\G"t�|<M`c���KNV\XZ[EKNeJc�XZV\M`c§�JM`c*KNc*K
u>]^RUTPJV�uJM`c<b3c�dfeJGJM`_.uJc�VS��~�]vdf_Z�°��X�µ��L��M`dfe&KSuJc�VSgh[��Zc��JPJGJ��PJGJu§uJM`c<u>]vVN]vPQR-uJc � GJM`c�V°�
KNc���c�VLRYc�M`GJc�V\PJGJ�ZI\V\c�~�]^KNM`XZG"t
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³ T]veJV\c�GJu¨uJc�V���G&KHzWM`df_�~`PJGJ��PJGJu�FH[�pJ~`c�[�c�G&KNM`c�V\PJGJ� c�M`GJc�I{��XvR£KHz�]vV\c�pJV\X�uJPJ_&KNI{c�G&KL�
ILKNc�eJc�G¯M`[�[�c�V.GJc�PJc·|<XZ_�PJ[�c�G&KNcva�uJM`c�FHGQRYXZV\[.]^KNM`XZGJc�G TPJ�qc�V§u>]vI2����ILKNc�[ M`G­PJG��
KNc�V\I\dfeJM`c�uJ~`M`dfeJc�G¯¢>XZV\[�c�G¼PJGJuA}��JILKNVN]v_&KNM`XZGJI\�ZVN]vuJc�G­c�G&KNe>]v~OKNc�G"tS|�] � P � T]veJ~`c�G­uJM`c
M`GluJM`c�I\c�V.}�V\�qc�MOK.PJG&KNc�V\I\PJdfe&KNc�G¯|<M�]v�ZVN]v[�[.]vVLKNc�G²�Zc�G>]vPJI\X·zWM`c2M`GQRYXZV\[�c�~`~`c§b3cUµ�KNc
¹�«��>M`dfe&KNc�GJeJc*R£K�aq|<XZ_�PJ[�c�G&Kf]^KNM`XZG9»ªPJGJu2uJc�VWM`[�pJ~`c�[�c�G&KNM`c�VLKNc���X�uJcvt
�qzWM`I\dfeJc�G6uJM`c�I\c�G6|<XZ_�PJ[�c�G&KNc�G6�qc�ILKNc�e&K�c�M`G�_vXZ[�pJ~`cUµQc�I���c � M`c�e�PJGJ�ZI\�Zc��>c�dfe&K�a�u>]vI
iZXZG ��c�G�PQK � PJGJ�ZIN]v�Je-T]vGJ�ZM`�Z_vc�MOKNc�G¶TPJ�qc�V���c�GJc�V\M`c�V\PJGJ�{iZXZG |<XZ_�PJ[�c�G&KNc�G��JM`I�eJM`G � PJV
��c�V\I\M`XZGJILiZc�VLz�]v~OKNPJGJ��V\c�M`dfe&K�t ��c�M`uJc�V)zWM`V\u�uJM`c���c�VLz�]v~OKNPJGJ�{I\XZ~`dfeJc�V�|<XZ_�PJ[�c�G&KNcWPJGJu
uJc�V\c�G²i�M`c�~OR\T]v~OKNM`�Zc�V���c � M`c�e�PJGJ�Zc�G6eJc�PQKNc§GJX�dfe²GJM`dfe&K�]vPJI\V\c�M`dfeJc�GJu²iZc�V\ILKf]vGJuJc�GºPJGJu
�qc�eJc�V\V\I\dfe&K�asz�c�I\e>]v~`��eJc�PQKNc�XvR£K-uJc�V�[�X�uJc�~`~`XZV\M`c�G&KNM`c�VLKNc-}�GJIN]^K � �qc�G�PQK � K-zWM`V\u"t�|<M`c�I\c�V
ILKNc�~`~OK c�M`GJc�G·�\c*z�c�M`~`I§]v_&KNPJc�~`~`c�GAk2X�uJc�~`~`M`c�V\PJGJ�ZI � PJILKf]vGJu­u>]vV PJGJuA�JM`c*KNc*K u>]veJc�V§M`G
I\c�M`GJc�V§V\c�M`GJc�GA¢>XZV\[ � t ��t�_vc�M`GJc���c�VLRYXZ~`�ZPJGJ�¶iZXZGA}�GQRYXZV\uJc�V\PJGJ�Zc�G ¹Yb3VN]vd�c�]v�JM`~`MOKH�J»
X�uJc�VS��c�V\I\M`XZGJILiZc�VLz�]v~OKNPJGJ�Jt
FHG6c�M`GJc�[0uJXZ_�PJ[�c�G&KNXZV\M`c�G&KNM`c�VLKNc�Gº��XvR£KHz�]vV\c�c�G&KHzWM`df_�~`PJGJ�ZI\pJV\X � c��¶c�G&KNILKNc�e&K�c�M`G6|<X^�
_�PJ[�c�G&KN�Zc��>c�dfe&K�[�MOK{iZc�V\I\dfeJM`c�uJc�GJILKNc�Gº��c � M`c�e�PJGJ�Zc�G � zWM`I\dfeJc�G²uJc�G²|<XZ_�PJ[�c�G&KNc�G"t
��M`GJc�iZXZG�PJGJI�PJG&KNc�V\I\PJdfe&KNcva-]vG�uJc�V���c�[.]vG&KNM`_§XZV\M`c�G&KNM`c�VLKNcE��c � M`c�e�PJGJ� M`ILK�uJM`c�� �����
� �����B����+6���vt
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I\XszWM`c c�M`GJc M`G&KNc�GJI\MOiZc�V\c�ghG&KNc�V\I\PJdfe�PJGJ�·uJc�V���M`�Zc�GJI\dfe>]^R£KNc�G6uJc�V
eJM`c�V
c�M`GJ�Zc*RUTPJeJVLKNc�G
� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�c<_ TXZGJGJc�G´M`G·��� n^� G>]vdfeJ�Zc�~`c�I\c�G2z�c�V\uJc�G"t



� �������	��
���
����	�����

� � #��3�)�
�����)�����E¦����
� ���

� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�c�z�c�V\uJc�G´M`G2uJc�V���XvR£KHz�]vV\c�c�G&KHzWM`df_�~`PJGJ�.�Zc�G�PQK � K�a9PJ[ u>]vIS��c�V°�
e>]v~OKNc�G
iZXZG ¸ ���\c�_&KNc�G.c�M`GJc�V���~�]vI\I\c � P��qc�I\dfeJV\c�M`�qc�G"t���M`G.� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[ zWM`V\u
c�M`GJc�Vh��~�]vI\I\c � PJ�Zc�XZV\uJGJc*K�PJGJu´�qc�I\dfeJV\c�M`�QK�a>z�c�~`dfeJcE®�]vdfeJV\M`dfe&KNc�G²¹ k2c*KNeJX�uJc�G>]vPQRYV\P��
RYcs»Wc�M`G ¸ ���\c�_&K<iZc�VN]vV\�qc�MOKNc*K�¹���M`GJ�&]v�qcs»WPJGJu´z�c�~`dfeJc�c�I<I\c�~`�JILK�pJV\X�uJP � M`c�VLK�¹Y}�PJI\�&]j�
�qcs»Utv��I)�qc�I\dfeJV\c�M`�QK�uJc�G�� PJILKf]vGJuJI\VN]vPJ[¡c�M`GJc�I ¸ ���\c�_&KNI�PJGJu
uJM`cª��c�VN]vV\�qc�MOKNPJGJ�<c�M`GJc�V
]vGJ_vXZ[�[�c�GJuJc�G²®�]vdfeJV\M`dfe&K�M`G¶}��Je-T]vGJ�ZM`�Z_vc�MOK
uJc�I�]v_&KNPJc�~`~`c�G²� PJILKf]vGJuJI�t�� PJILKf]vGJuJI°�
uJM�]v�ZVN]v[�[�c�I\M`GJu¨u>]veJc�V{u>]vI{��M`GJuJc��Z~`M`c�u � zWM`I\dfeJc�G�� PJILKf]vGJu·PJGJu���c�V\e>]v~OKNc�G¨c�M`GJc�I
¸ ���\c�_&KNI�t
|<M`c�¢>XZV\[(c�M`GJc�I<� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�IWI\XZ~`~�eJM`c�VWG�PJV<]vGJe>]vGJu´uJc�I<��c�M`I\pJM`c�~`IWM`G2}����
�JM`~`uJPJGJ� �.I\_�M ��� M`c�VLK�z�c�V\uJc�G"t�³AM`V��qc�I\dfeJV\c�M`�qc�G·u>]vV\M`G�c�M`GJc�G���pqc�M`dfeJc�V�G>]^KZTPJV\~`M`dfeJc�V
�"]veJ~`c�G"a � PJ[(c�M`GJc�G�z�c�M`~�c�VSz�XZeJ~-�qc�_^]vGJG&KhPJGJu2iZc�V\ILKf]vGJuJc�G�M`ILK�a � PJ[ � z�c�MOKNc�G2z�c�M`~
c�VSc�IWc�V\~�]vPJ�QKW]v~`~`chz�c�I\c�G&KN~`M`dfeJc�G���M`�Zc�GJI\dfe>]^R£KNc�G�iZXZG�� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�c�G � P2uJcU�
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|<M�]v�ZVN]v[�[ �qc�I\dfeJV\c�M`�QK�aJz�c�~`dfeJc
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«�VsT]vuJM`_^]^K � PJV ��e>]vVN]v_&KNc�V\M`I\M`c�V\PJGJ��uJc�I<� PJILKf]vGJuJI,"$#%����&(')�+*§c�VvTPJ�JV\M`�vKWI\M`dfe"t
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zET]vV\c�G"t�|�]vVvTPJ�qc�V\eJM`G>]vPJI�M`ILKªuJPJV\dfe ��c�G�PQK � PJGJ��iZXZG «�]^K\KNc�V\G.]vPJdfe ©h]vpJM`u�«�V\XvKNXvKH��p��
M`GJ��[�TXZ�Z~`M`dfe"t
� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�c2I\M`GJu¼pJV\M`[�T]vV�GJM`dfe&KNuJc*KNc�V\[�M`GJM`ILKNM`I\dfe"t�|<M`c�I._^]vGJG­I\M`dfe­uJPJV\dfe
[�c�eJV\c�V\c
b3VN]vGJI\MOKNM`XZGJc�G´[�MOK�TPJ�qc�V\~�]vpJpqc�GJuJc�[�«�]^K\KNc�V\G�PJGJu­TPJ�qc�V\~�]vpJpqc�GJuJc�V���XZV\�qcU�
uJM`GJ�ZPJGJ� � c�M`�Zc�G"tv��M`G
¢>c�eJ~`c�G
c�M`GJc�V3b3VN]vGJI\MOKNM`XZG � P
c�M`GJc�V)®�]vdfeJV\M`dfe&K�ajzWM`c�c*KHz�] �����>M`[
� PJILKf]vGJu.�/&(')�+*
ILKNc�~`~OK)i"TXZ~`~`M`�Zc�ghG&KNc�V\I\pqc � M � _^]^KNM`XZG�u>]vV�aZuJM`c��qc�MJ³¶c�MOKNc�V\c�G&KHzWM`df_�~`PJG��
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�Zc�G¶uJPJV\dfe�c�M`GJc�V\XZ�JPJILKNc.FH[�pJ~`c�[�c�G&KNM`c�V\PJGJ��iZc�VLRYc�M`GJc�VLKEz�c�V\uJc�G²_^]vGJG"t3��M`GJc�uJV\MOK\KNc
k�TXZ�Z~`M`dfeJ_vc�MOK�M`ILK��Zc��Zc��qc�G"a"z�c�GJG¶uJM`c�®�]vdfe��qc�uJM`GJ�ZPJGJ�Zc�G¶[�c�eJV\c�V\c���c�V\e>]v~OKNc�GJILiv]vV\M��
]vG&KNc�G·X � c�G¨~HT]v�vK�t���X�c�V\~�]vPJ�QK�uJM`c�b3VN]vGJI\MOKNM`XZG�}<|�| uJc�[ |�]^KNc�GJI\pqc�M`dfeJc�V�I\M`dfe¨zWM`c
c�M`G§��c�~`~`c�V�¹-� �)�¯G"w ~�»ªX�uJc�V�c�M`GJch³�]vVLKNc�I\dfeJ~�]vGJ�Zc�¹-� �)� �-�
��� � � » � P.iZc�V\e>]v~OKNc�G"tJ��I�M`ILK
]vPJdfe¶[�TXZ�Z~`M`dfe¨uJM`c��{]vp>] � MOKjT]^K � P¶�qc�I\dfeJVsT]vGJ_vc�G ¹-� � � ��»�X�uJc�V{iZc�V\I\dfeJM`c�uJc�GJc§��XZ[��
�JM`G>]^KNM`XZGJc�G2u>]vVN]vPJI � P�M`[�pJ~`c�[�c�G&KNM`c�V\c�G"t9�hM`c�Vh_^]vGJG´iZXZ[ ��G&KHzWM`df_�~`c�V<c�M`GJc�z�c�MOKNc�V\c
��c�VLRYc�M`GJc�V\PJGJ�²]vGJ�Zc��Zc��qc�G¼z�c�V\uJc�G"a�uJM`c � PJ[ ��c�M`I\pJM`c�~hc�M`GJc�k2M`GJuJc�ILKN_^]vp>] � MOKjT]^K I\M��
dfeJc�VLK�t
k2MOK�uJc�V{|<c � GJMOKNM`XZG�c�M`GJc�I�}�PQKNXZ[.]^KNc�G�M`ILK�c�M`GJc
M`G&KNPJMOKNMOiZcE��XZV\ILKNc�~`~`PJGJ�.iZc�V\�JPJGJuJc�G"a
uJM`c�uJc�V�]vGJ�Zc��Zc��qc�GJc
}�PQKNXZ[.]^KhiZc�V\[�MOK\KNc�~OK�tq��I<M`ILK�zWM`dfe&KNM`�Ja9u>]v� uJM`c�I\c
[�MOKhuJc�V{��cU�
[.]vG&KNM`_ATPJ�qc�V\c�M`GJILKNM`[�[EK�t)��XZGJILK�zET]vV\c§c�M`GJc �ZVN]vpJeJM`I\dfeJc�|�]vV\ILKNc�~`~`PJGJ�´z�c�GJM`�Zc�V�c�M`GJc
ghG&KNc�V\ILKZTPQK � PJGJ�6�qc�M�uJc�V2��XvR£KHz�]vV\c�c�G&KHzWM`df_�~`PJGJ�l]v~`I�i�M`c�~`[�c�eJV.c�M`G­�hM`GJuJc�V\GJM`I�t�gh[
uJM`c Tgh�qc�V\c�M`GJILKNM`[�[
PJGJ�´iZXZG6FHG&KNPJMOKNM`XZG�PJGJuº��c�[.]vG&KNM`_ � P6I\M`dfeJc�V\G"a�[·TPJI\I\c�G6u>]veJc�V
�Zc�c�M`�ZGJc*KNc{��XZG&KNcUµ�KN�qc�uJM`GJ�ZPJGJ�Zc�G´c�M`GJ�Zc�e>]v~OKNc�G§z�c�V\uJc�G"w

� }�PQKNXZ[.]^KNc�G � PJILKjT]vGJuJc��JM`~`uJc�G¼GJM`dfe&KN~`c�c�V\c T}�±�PJMOiv]v~`c�G � _�~�]vI\I\c�G­iZXZG¯|�]^KNc�G � P��ILKjT]vGJuJc�G�¹���VLRUTPJ~`~`�>]vV\_vc�MOKSPJGJu´|<M`I£�\PJGJ_&KNeJc�MOKWuJc�V�� PJILKf]vGJuJI\pJVsT]vuJM`_^]^KNcs»Ut
� |<M`ch��dfe>]v~OKN�qc�V\c�MOKNI\dfe>]^R£K�c�M`GJc�V�b3VN]vGJI\MOKNM`XZG�e-T]vGJ�vKªG�PJV�iZXZ[��<PJc�~`~ � PJILKf]vGJu�PJGJu
uJc�VS��XZV\�qc�uJM`GJ�ZPJGJ��]v�¶¹���G>]v�J~`c�uJGJc�I\IWiZXZG2b3VN]vGJI\MOKNM`XZGJc�G9»Ut

|<M`c�c�V\ILKNc���c�uJM`GJ�ZPJGJ�¶I\M`dfeJc�VLK�aªu>]v�¶c�M`G ¸ ���\c�_&K I\M`dfe¼GJM`dfe&K.M`G���[�c�eJV\c�V\c�G¼}�PQKNX^�
[.]^KNc�G � PJILKjT]vGJuJc�G �Z~`c�M`dfe � c�MOKNM`���W�qc � GJuJc*K�tJ|<M`c � z�c�MOKNc<��c�uJM`GJ�ZPJGJ�EI\M`dfeJc�VLK�aQu>]v�Ec�M`GJc
b3VN]vGJI\MOKNM`XZG"a�uJM`cªc�M`GJ[.]v~Z�qc��ZXZGJGJc�GEzWPJV\uJc�GJM`dfe&K)]v�J�Zc��JV\X�dfeJc�G
PJGJuEPJGJ�Zc�I\dfeJc�eJc�G��ZcU�
[.]vdfe&K�z�c�V\uJc�G�[
PJ�Javz�c�M`~QRYc�ILKN�Zc�ILKNc�~`~OK�zWM`V\u"avu>]v�{I\M`cSGJM`dfe&Kª]vPJILRUTPJeJV\�>]vV�M`ILK�t&��c�MQ��c�V°�
z�c�GJuJPJGJ�§iZXZG·«�VsT]vuJM`_^]^KNc�G´RUTPJeJV\c�G�uJM`c���XZG&KNcUµ�KN�qc�uJM`GJ�ZPJGJ�Zc�G � P¨��c*z�c�M`ILiZc�V\p �>M`dfe��
KNPJGJ�Zc�G"t"� PJ[ c�M`GJc�G�I\M`GJu´uJM`c�I\X c�G&KNILKNc�eJc�GJuJc�G¶��c*z�c�M`ILiZc�V\p �>M`dfe&KNPJGJ�Zc�G·I\c�eJV<_�~`c�M`G
�Zc��Zc�G)TPJ�qc�V�V\c�M`G M`G���XZ�ZM`_
RYXZV\[
PJ~`M`c�VLKNc�G���c�V\e>]v~OKNc�GJI°��PJGJu2��KNV\PJ_&KNPJV\�qc�I\dfeJV\c�M`�JPJGJ�Zc�G
PJGJu _ TXZGJGJc�G§u>]v[�MOKªc�M`GJc�V � PJ[�M`GJuJc�ILK�KNc�M`~�]vPQKNXZ[.]^KNM`I\M`c�VLKNc�G
��c�V\M � _^]^KNM`XZG � PJ�9T]vGJ�Z~`M`dfe
I\c�M`G"t^� PJ[ � z�c�MOKNc�GEM`ILK3�qc�V\c�MOKNI-uJM`c�cUµQpJ~`M � MOKNc�}�PJI\�&]v�qc�iZXZGEI\XZ~`dfeJc�G
��c*z�c�M`ILiZc�V\p �>M`dfe��
KNPJGJ�Zc�G�PJGJu�uJc�V\c�G2M`GQRYXZV\[�c�~`~`c�|<PJV\dfeJI\M`dfe&Kh]vPQR)«�~�]vPJI\M`�JM`~`MOKjT]^Kªc�M`GJc<I\c�eJVW�ZV\XZ�Zc��hM`~ORYc
RUTPJV�uJM`c���G&KHzWM`df_�~`PJGJ��ILKf]v�JM`~`c�V���XvR£KHz�]vV\cvt3}�PQRY�ZV\PJGJu�uJc�V
��c�G�PQK � PJGJ�´iZXZG²«�]^K\KNc�V\G
_ TXZGJGJc�G�]vPJ�Zc�V\uJc�[ i�M`c�~`c{��c*z�c�M`ILiZc�V\p �>M`dfe&KNPJGJ�Zc�G��qc�V\c�MOKNIh]vPQKNXZ[.]^KNM`I\M`c�VLK
TPJ�qc�V\pJVvTPQR£K
z�c�V\uJc�G"t�³¬TPJV\uJc�Gº]vPJI�uJc�G¼� PJILKf]vGJuJI\�qc�I\dfeJV\c�M`�JPJGJ�Zc�G­��c*z�c�M`ILiZc�V\p �>M`dfe&KNPJGJ�Zc�G¼c�V°�
� c�PJ�vK�a>I\X�z�TPJV\uJc�G´uJM`c�I\c�zWM`c<RYXZ~`�vKW]vPJI\I\c�eJc�G���w
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ghG&KNc�V{uJc�G���c*z�c�M`ILiZc�V\p �>M`dfe&KNPJGJ�Zc�G²uJc�IE� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�I<M`ILK{_vc�M`GJcva-uJM`c�GJM`dfe&K
iZXZG2c�M`GJc�[(bSeJc�XZV\c�[
�qc*z�c�M`I\c�V�]vPQKNXZ[.]^KNM`I\M`c�VLKS�qc*zWM`c�I\c�G�z�c�V\uJc�G�_ TXZGJG&KNcvt
FHG¼i�M`c�~`c�G¼}�G&z�c�GJuJPJGJ�Zc�G"aSiZXZV§]v~`~`c�[ M`[ ��c�V\c�M`dfe­iZXZG¯��KNc�PJc�V\IL��ILKNc�[�c�G¯[�MOK.G�PJV
c�GJuJ~`M`dfeJc�[�� PJILKf]vGJuJI\VN]vPJ[2a9V\c�M`dfe&K�c�M`G�iZc�V\c�M`GQR�]vdfe&KNc�V<}�GJIN]^K � XZeJGJcE«�VsT]vuJM`_^]^KNc�PJGJu
«�]^K\KNc�V\G��qc�V\c�MOKNI�]vPJI�tv³AM`V�z�c�V\uJc�G�M`[ G-T]vdfeJILKNc�G�}��JI\dfeJGJMOK\K�c�M`G�I\XZ~`dfeJc�I�aviZc�V\c�M`GQR�]vdfe��
KNc�Ih��c�M`I\pJM`c�~"RUTPJVSuJM`c<��XZV\ILKNc�~`~`PJGJ��uJc�IS��c�VLRYc�M`GJc�V\PJGJ�ZI\_^]v~`_-TPJ~`ISG�PQK � c�G"t
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|<M`c�M`G
}��JI\dfeJGJMOK\K ��t ���qc�I\dfeJV\M`c��qc�GJch]v~`~`�Zc�[�c�M`GJc���c�VLRYc�M`GJc�V\PJGJ�ZI\�qc � M`c�e�PJGJ� � zWM`I\dfeJc�G
|<XZ_�PJ[�c�G&KNc�G´_^]vGJG�RUTPJV<� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�c<�&]vG � I\pqc � M � I\dfe � PJ�Zc�I\dfeJGJMOK\KNc�G´z�c�V°�
uJc�G"t"³ T]veJV\c�GJu·uJM`cE��c�VLRYc�M`GJc�V\PJGJ�ZI\�qc � M`c�e�PJGJ��]vPQRªuJc�VE��c�[.]vG&KNM`_�I\c�MOKNc�uJPJV\dfe�k2c�G��
�Zc�GJM`GJ_�~`PJI\M`XZGlu>]vV\�Zc�ILKNc�~`~OK�z�c�V\uJc�G­_^]vGJG"a�M`ILK�RUTPJV�c�M`GJc � M`c�~`�Zc�V\M`dfe&KNc*KNc2}�G&z�c�GJuJPJGJ�
uJPJV\dfe¨uJc�G¨��c�G�PQK � c�V�c�M`G¨�Q]^K � iZXZG�_vXZGJILKNV\PJ_&KNMOiZc�G¶©Wc��Zc�~`G´zWM`dfe&KNM`�Jt |<M`c�I\c�©Wc��Zc�~`G
[.]vGJM`pJPJ~`M`c�V\c�G¨��~`c�[�c�G&KNc�uJc�VE|<XZ_�PJ[�c�G&KNc�PJGJu¶I\M`dfeJc�V\G¶uJPJV\dfe���XZG&KNcUµ�KN�qc�uJM`GJ�ZPJG��
�Zc�G"a9u>]v�.uJM`c�I\c�b3VN]vGJILRYXZV\[.]^KNM`XZGJc�G�_vXZV\V\c�_&KNc���c�VLRYc�M`GJc�V\PJGJ�Zc�G�u>]vV\ILKNc�~`~`c�G"t9��M`G���c�V°�
RYc�M`GJc�V\PJGJ�ZI\_^]v~`_-TPJ~3�qc�ILKNc�e&K�]v~`I\X ]vPJI<©Wc��Zc�~`G"a9uJM`c�uJc�G�M`G´}��J�JM`~`uJPJGJ� o zWM`c�uJc�V\�Zc��ZcU�
�qc�GJc�G6�Q]vdfe&iZc�V\e>]v~OK
c�VLRUTPJ~`~`c�G"t���M`G²� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�� �3M`ILK���c�VLRYc�M`GJc�V\PJGJ�´c�M`GJc�I
� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�I
��a�z�c�GJGlu>]vI�uJPJV\dfe��(c�V\~�]vPJ�QKNc ��c�V\e>]v~OKNc�G²c�M`GJc�I ¸ ���\c�_&KNI
uJPJV\dfe�� �9�Zc�G>]vPJc�VWRYc�ILKN�Zc�~`c��vKSzWM`V\u"t

Syntax

Systemmodell

Semantik

Semantikabbildung

Systemmodell
Semantikabbildung

Verfeinerungs-
kalkü
l Mengen-

inklusion

⊆



}��J�JM`~`uJPJGJ� o wQ��c�VLRYc�M`GJc�V\PJGJ��PJGJu���c�[.]vG&KNM`_
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��XZV�uJc�V�|<c � GJMOKNM`XZG·uJc�V���c�VLRYc�M`GJc�V\PJGJ�ZI\I\dfeJV\MOK\KNc.zWM`V\u�]vG�uJc�V
��~�]vI\I\c�� �! � � �.PJGJu
M`eJV\c�Vª��PJ�J_�~�]vI\I\c#"%$��'& � ��+6�C��uJc�[�XZGJILKNV\M`c�VLK�avzWM`cSuJM`c�I\c���dfeJV\MOK\KNch]vGJ�Zc*z�c�GJuJc*Kªz�c�V\uJc�G
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PJGJu¶u>]v[�MOK�u>]vI{��c�V\e>]v~OKNc�G¨iZXZG���XZ[�pqXZGJc�G&KNc�G·zET]veJV\c�GJu¶c�M`GJc�V
��XvR£KHz�]vV\c�c�G&KHzWM`df_Z�
~`PJGJ��iZc�VLRYc�M`GJc�VLKªPJGJu�iZc�V\c�V\�QKªzWM`V\u"t�|�] � P�c�V\e>]v~OKNcWc�M`G � �! � � �*� ¸ ���\c�_&Kª®�]vdfeJV\M`dfe&KNc�G
iZXZ[Db3c�V\[�M`G>]v~ a�u>]vIW��c�G�PQK � c�V\c�M`GJ�&]v�qc�G�u>]vV\ILKNc�~`~OK�a�PJGJu��Zc��qc<I\c�M`GJc�V\I\c�MOKNIW®�]vdfeJV\M`dfe��
KNc�G´]vG�uJM`c{��M`~`uJI\dfeJM`V\[.]vG � c�M`�Zc�z�c�MOKNc�V�t
|<M`c¨G>]vdfeQRYXZ~`�Zc�GJu u>]vV\�Zc�ILKNc�~`~OKNc¶��G&KHzWM`df_�~`PJGJ�¼I\pJM`c��Zc�~OK´c�M`GJc�G XvR£K2KH��pJM`I\dfeJc�G ��G&KL�
zWPJVLRYI\pJV\X � c��§zWM`uJc�V�aquJc�V � PJG-T]vdfeJILK��qc�ILKNM`[�[EKNcE¢>c�ILKN~`c��ZPJGJ�Zc�G�KNV\M��qK�¹YeJM`c�V�c*KHz�]§uJM`c
��M`GQRUTPJeJV\PJGJ��c�M`GJc�I�¢>c�eJ~`c�V � PJILKf]vGJuJIf»�PJGJu.uJM`c�I\chuJPJV\dfe.I\p-T]^KNc�V\cW��c�VLRYc�M`GJc�V\PJGJ�Zc�G�zWM`cU�
uJc�V2TPJ�qc�V ��TPJI\I\M`��[.]vdfe&K�t3|<M`c�I\c�c*KHz�]vI
c�V\VN]^KNM`I\dfeJc�G¶��c�VLRYc�M`GJc�V\PJGJ�Zc�G��Zc��qc�G¶PJGJIEuJM`c
k�TXZ�Z~`M`dfeJ_vc�MOK�a>]v~`~`c<z�c�I\c�G&KN~`M`dfeJc�G���c�VLRYc�M`GJc�V\PJGJ�ZI\I\dfeJV\MOK\KNc
]vG2uJM`c�I\c�[ ��c�M`I\pJM`c�~ � P´uJcU�
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pqXZGJc�G&KNch[.]vdfeJc�G�PJGJu�iZXZG.uJc�G � PJ~`M`c*RYc�V\c�V\G�uJPJV\dfe���XZV\~�]v�ZcSuJc�I���c�VLRYc�M`GJc�V\PJGJ�ZILz�c��ZI
]vPJdfe´uJc�V\c�G���XZV\V\c�_&KNeJc�MOK�uJc�[�XZGJILKNV\M`c�V\c�G2~�]vI\I\c�G"tq�hM`c�V � P´M`ILKhc�M`GJc�uJM`c���c�VLz�c�GJuJPJGJ�
uJc�VW�Zc � c�MOKNc*KNc�G��ª]vV\M�]vG&KNc�uJc�I��{]v~`_-TPJ~`IS]vPJIE��� n^� I\M`GJG&iZXZ~`~ t
FHG¶���Z� � z�c�V\uJc�G�T]veJGJ~`M`dfeJc�}�PQKNXZ[.]^KNc�G§GJM`dfe&K � PJVS��c�V\e>]v~OKNc�GJI\I\pqc � M � _^]^KNM`XZG"aQI\XZGJuJc�V\G
� PJV{FH[�pJ~`c�[�c�G&KNM`c�V\PJGJ�ZI\�qc�I\dfeJV\c�M`�JPJGJ�´c�M`GJ�Zc�I\c*K � K�t-|�] � P¨z�c�V\uJc�G�ILKf]^K\K�«�VsT]vuJM`_^]^KNc�G
_vXZGJ_�V\c*KNc�}�G&z�c�M`I\PJGJ�Zc�G�c�M`GJc�V3FH[�pJ~`c�[�c�G&KNM`c�V\PJGJ�ZI\I\pJVN]vdfeJc�iZc�VLz�c�GJuJc*K�t&��c�M��ZVsTXZ�Zc�V\c�G
����ILKNc�[�c�G§RUTPJeJVLKSuJM`c�IS]v�qc�V��Zc�V\GJc � P��ZV\XZ�Zc�G PJGJu�PJG)TPJ�qc�V\I\M`dfe&KN~`M`dfeJc�G´� PJILKf]vGJuJI\uJM�]j�
�ZVN]v[�[�c�G"tq|<M`cEPJ[��Zc�_vc�eJVLKNc�}�G&z�c�GJuJPJGJ�2uJc�I<��c�VLRYc�M`GJc�V\PJGJ�ZI\_^]v~`_-TPJ~`IhRUTPJeJVLK�M`G�uJM`cU�
I\c�[ ¢9]v~`~ � PJV ���'�����@	����>(��.c�M`GJc�VS}��JILKNVN]v_&KNM`XZG2uJc�Ih}�PQKNXZ[.]^KNc�G"aJuJc�V � z�]vVhGJM`dfe&K�]v~`~`c
��c�V\e>]v~OKNc�GJI\uJc*Kf]vM`~`IªzWM`c�uJc�V\�ZM`�QK�a�ILKf]^K\KNuJc�I\I\c�G´]v�qc�V�c�M`GJc�G �ZPQKNc�G Tgh�qc�V\�J~`M`df_¨TPJ�qc�V�u>]vI
��c�V\e>]v~OKNc�G��JM`c*KNc*K�tZ|�]v[�MOK�_^]vGJG�uJc�V)��c�VLRYc�M`GJc�V\PJGJ�ZI\_^]v~`_-TPJ~>]vPJdfe � PJ[ ©Wc�c�GJ�ZM`GJc�c�V\M`GJ�
c�M`GJ�Zc�I\c*K � KWz�c�V\uJc�G"t
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FHG§i�M`c�~`c�G§XZ���\c�_&KNXZV\M`c�G&KNM`c�VLKNc�G´k2c*KNeJX�uJc�G������ � z�c�V\uJc�G2}�PQKNXZ[.]^KNc�G�]v~`I���c�V\e>]v~OKNc�GJI°�
�qc�I\dfeJV\c�M`�JPJGJ��c�M`G � c�~`GJc�V ¸ ���\c�_&KNc�c�M`GJ�Zc�I\c*K � K�aj�\c�uJX�dfe z�c�V\uJc�G§z�c��Zc�G�uJc�V�M`GQRYXZV\[�c�~��
~`c�G���c�[.]vG&KNM`_�uJc�V�M`GEuJM`c�I\c�G���XvR£KHz�]vV\c�c�G&KHzWM`df_�~`PJGJ�ZI\[�c*KNeJX�uJc�G��qc�G�PQK � KNc�G���c�I\dfeJV\c�M��
�JPJGJ�ZILKNc�dfeJGJM`_vc�G�_vc�M`GJc�}�GJe>]v~OKNI\pJPJGJ_&KNc.TPJ�qc�V�uJM`ch��c � M`c�e�PJGJ� � zWM`I\dfeJc�G§}�PQKNXZ[.]^KNc�G
iZXZG M`G���c�V\c�V\�JPJGJ�ZI\�qc � M`c�e�PJGJ��ILKNc�eJc�GJuJc�G2��~�]vI\I\c�G.�Zc�[.]vdfe&K�t���M`G � P uJc�[ eJM`c�V�iZXZV°�
�Zc�ILKNc�~`~OKNc�G´_vXZG � c�pQKNM`XZGJc�~`~�T]veJGJ~`M`dfeJc�V�}�GJIN]^K � zWM`V\u´M`G´b3V\XZ~`~�� o^� iZc�VLRYXZ~`�vK�tq|<XZVLKhzWM`V\u
uJc�V ��c��qc�GJI � ��_�~`PJIhc�M`GJc�VW��~�]vI\I\c�GJM`dfe&Kh]v~`Ih� PJI\M`dfeJc�V\PJGJ��c�M`GJc�IW�qc�ILKNM`[�[EKNc�G"aQ�&]vVN]vG��
KNM`c�VLKNc�G¨��c�V\e>]v~OKNc�GJI�a-I\XZGJuJc�V\G¶e>]vPJpQKNIsT]vdfeJ~`M`dfe�]v~`I{©Wc�ILKNV\M`_&KNM`XZG¨uJc�IE[�TXZ�Z~`M`dfeJc�G���c�V°�
e>]v~OKNc�GJI�a�iZc�V\ILKf]vGJuJc�G"t>|<c�I\e>]v~`� PJG&KNc�V\I\dfeJc�M`uJc�G�I\M`dfe�]vPJdfe uJM`c<��c�uJM`GJ�ZPJGJ�Zc�G �qc�M uJc�V
��c�V\c�V\�JPJGJ��c�M`GJc�I ��c��qc�GJI � ��_�~`PJI°�°|<M�]v�ZVN]v[�[�I�uJc�PQKN~`M`dfe"t3��M`G·M`G&KNc�V\c�I\IN]vG&KNc�VE}�GJIN]^K �
zWM`V\u.iZXZG�®hM`c�V\ILKNVN]vI � M`G¨� � � iZc�VLRYXZ~`�vK�tQ|<XZVLK�z�c�V\uJc�G�c�GJuJ~`M`dfeJc�}�PQKNXZ[.]^KNc�G§]v~`I�b���pJM��
I\M`c�V\PJGJ�EiZc�VLz�c�GJuJc*K�a9PJ[ � P§�qc�I\dfeJV\c�M`�qc�G"aJM`G.z�c�~`dfeJc�[ � PJILKf]vGJu c�M`G ¸ ���\c�_&KSz�c�~`dfeJc
®�]vdfeJV\M`dfe&KNc�G6]v_ � c�pQKNM`c�VLK�t-FHGA� m^� zWPJV\uJc.c�M`GJc���XZVN]vV\�qc�MOK�uJM`c�I\c�I
�{]v~`_-TPJ~`I�iZc�VsTX � c�G&KL�
~`M`dfe&K�aJuJM`c�ILKf]^K\Kh}�PJI\�&]v�qc�G2uJc�G�� PJILKf]vGJu´]v~`IW��c�XZ�>]vdfe&KNPJGJ�ZI\�qc��ZV\M��¨G�PQK � K�t
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FHGl��� n^� zWPJV\uJc�RUTPJV<uJc�G·��G&KHzWPJVLR�iZc�VLKNc�M`~OKNc�V�a XZ���\c�_&KNXZV\M`c�G&KNM`c�VLKNc�V{����ILKNc�[�c�c�M`GJcERYXZV°�
[.]v~`c�k2c*KNeJX�uJM`_�c�G&KHzWM`df_vc�~OK�a�uJM`c§I\M`dfeº]vGlM`G6uJc�V�«�VN]jµQM`I�c�M`GJ�Zc�I\c*K � KNc�Gºb3c�dfeJGJM`_vc�G
XZV\M`c�G&KNM`c�VLK�t�|�] � PlzWPJV\uJc�GA� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�cva���~�]vI\I\c�GJuJM�]v�ZVN]v[�[�cva)��~�]vI\I\c�GJI\M��
�ZG>]^KNPJV\c�G�PJGJu�|�]^KNc�G&KH��pquJXZ_�PJ[�c�G&KNcW[�MOK�_vXZGJ_�V\c*KNc�Vª|�]vV\ILKNc�~`~`PJGJ�ZILRYXZV\[2a^]v�JILKNVN]v_&KNc�V
����G&Kf]jµ¨PJGJu·pJVsT] � M`I\c�V���c�[.]vG&KNM`_2uJc � GJM`c�VLK�t-��M`G¨|�]^KNc�G&KH��pquJXZ_�PJ[�c�G&KEuJc � GJM`c�VLK{uJM`c
M`G·c�M`GJc�[0����ILKNc�[ �qc�G�PQK � KNc�G6��]vI\M`I\u>]^KNc�G&KH��pqc�G²PJGJu¶uJc�V\c�G²¢>PJGJ_&KNM`XZGJc�G"t-FHG¶c�M`GJc�V
��~�]vI\I\c�GJI\M`�ZG>]^KNPJVSzWM`V\u2uJM`c
��M`�ZG>]^KNPJVWc�M`GJc�Vh��~�]vI\I\c�M`G´¢>XZV\[ c�M`GJc�V�k2c�GJ�Zc�iZXZG¨k2cU�
KNeJX�uJc�G PJGJu }�K\KNV\M`�JPQKNc�G.RYc�ILKN�Zc�~`c��vK�tQ��M`G§��~�]vI\I\c�GJuJM�]v�ZVN]v[�[ �qc�I\dfeJV\c�M`�QKSuJM`c���KNV\PJ_Z�
KNPJV�uJc�I�����ILKNc�[�I<uJPJV\dfe¨|�]^KNc�G���PJGJu���c�V\c�V\�JPJGJ�ZI\�qc � M`c�e�PJGJ�Zc�G � zWM`I\dfeJc�G¨��~�]vI\I\c�G"t
��M`G�� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[ �qc�I\dfeJV\c�M`�QK�I\dfeJ~`M`c��Z~`M`dfe´u>]vIh��c�V\e>]v~OKNc�G´iZXZG ¸ ���\c�_&KNc�G¨c�M��
GJc�Vh��~�]vI\I\c{]vPQR)PJG&KNc�V\I\dfeJM`c�uJ~`M`dfeJc�G´}��JILKNVN]v_&KNM`XZGJI\ILKNPQRYc�G"t
|<M`c{��c�I\dfeJV\c�M`�JPJGJ�ZILKNc�dfeJGJM`_vc�G¨�qc�I\MOK � c�G´c�M`GJc{pJVsT] � M`I\c
��c�[.]vG&KNM`_§]vPQR���]vI\M`IWuJc�IheJM`c�V
I\_�M ��� M`c�VLKNc�G�����ILKNc�[�[�X�uJc�~`~`I�t�¢�TPJVS� PJILKf]vGJuJI°��PJGJu§��~�]vI\I\c�GJuJM�]v�ZVN]v[�[ zWPJV\uJc�G���G&KL�
zWM`df_�~`PJGJ�ZI\I\dfeJV\MOK\KNc�]v~`I�IL��G&Kf]v_&KNM`I\dfeJc�b3VN]vGJILRYXZV\[.]^KNM`XZGJc�G´uJc � GJM`c�VLK�a uJc�V\c�G¨I\c�[.]vG&KNM��
I\dfeJcS��XZV\V\c�_&KNeJc�MOK�uJPJV\dfe
RYXZV\[.]v~`cª��c*z�c�M`I\c��Zc � c�M`�vK3zWPJV\uJcvtZ|<M`c�I\c�b3c�dfeJGJM`_{�Zc�e&K)z�c�MOK
TPJ�qc�V3�JM`I\eJc�V\M`�Zc�}�GJIsT]^K � c � PJV�¢>XZV\[.]v~`M`I\M`c�V\PJGJ���ZVN]vpJeJM`I\dfeJc�V���c�I\dfeJV\c�M`�JPJGJ�ZILKNc�dfeJGJM`_vc�G
eJM`G>]vPJI�t9|<M`c�M`G¶��� n^� uJc � GJM`c�VLKNcEk2c*KNeJX�uJM`_ uJc�[�XZGJILKNV\M`c�VLK�a>u>]v��M`G�uJc�Vh«�VN]jµQM`Ihc�M`GJ�ZcU�
I\c*K � KNc �ZVN]vpJeJM`I\dfeJc ��c�I\dfeJV\c�M`�JPJGJ�ZILKNc�dfeJGJM`_vc�Gº[�MOK{RYXZV\[.]v~`c�G·}�GJIsT]^K � c�G²_vXZ[
�JM`GJM`c�VLK
PJGJu2I\X�uJM`c<��XZVLKNc�M`~`c<�qc�M`uJc�V�³¶c�~OKNc�G�iZc�V\c�M`G&KWz�c�V\uJc�G´_ TXZGJGJc�G"t
|<M`c·|<c � GJMOKNM`XZGAuJc�V�� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�c�zWPJV\uJc�M`G � z�c�M���dfeJV\MOK\KNc�G¯iZXZV\�Zc�GJXZ[��
[�c�G"tZ|<c�I\e>]v~`�
M`ILK�]v~`I�I\c�~`�JILKjT]vGJuJM`�Zc�V)b3c�M`~QuJc�V)}�V\�qc�MOK)uJM`c��45$�
(����>� �"+$3
5.-��/�.�"�>���C���0!#���
79+6�
(�� ���
���2c�G&KHzWM`df_vc�~OK{z�XZV\uJc�G"t3��M`c��JM`~`uJc*K�u>]vI{��M`GJuJc��Z~`M`c�u � zWM`I\dfeJc�G¶uJc�V�M`[ ���&�
ILKNc�[�[�X�uJc�~`~"�qc�G�PQK � KNc�G´��c�V\e>]v~OKNc�GJI\�qc�I\dfeJV\c�M`�JPJGJ�§uJPJV\dfe���KNVsTXZ[�c{PJGJu�uJc�Vh_vXZGJ_�V\cU�
KNc�G ����G&Kf]jµ�uJc�V�� PJILKf]vGJuJI\uJM�]v�ZVN]v[�[�cvtZ��PJdfeJILKf]v�JM`c�V\c�GJuJc�}�PQKNXZ[.]^KNc�G��JM`~`uJc�G�c�M`GJc�G
� P§uJc�G§FLx ¸ �H}�PQKNXZ[.]^KNc�G¨� 
j� ]v~OKNc�V\G>]^KNMOiZc�G }�GJIN]^K � tQ³ T]veJV\c�GJu§FLx ¸ �H}�PQKNXZ[.]^KNc�G pJV\X
b3VN]vGJI\MOKNM`XZG´�Zc�G>]vP�c�M`GJcE}�PJI\�&]v�qc
X�uJc�V�c�M`GJc
��M`GJ�&]v�qc��qc�I\MOK � c�G"a _ TXZGJGJc�G�uJM`cEb3VN]vG��
I\MOKNM`XZGJc�G �JPJdfeJILKf]v�JM`c�V\c�GJuJc�Vh}�PQKNXZ[.]^KNc�G§[�MOK�c�M`GJc�VS��M`GJ�&]v�qc<PJGJu�c�M`GJc�VS�&]vG � c�G´��cU�
±�PJc�G � iZXZG�}�PJI\�&]v�qc�G2]^K\KNV\M`�JPQKNM`c�VLK�z�c�V\uJc�G"tq|�]vI�RUTPJeJVLK � P�c�M`GJc�[Dz�c�I\c�G&KN~`M`dfe�_vXZ[��
p>]v_&KNc�V\c�G·� PJILKf]vGJuJI\�qc��ZV\M��¼¹Y_vc�M`GJc��qzWM`I\dfeJc�G � PJILKjT]vGJuJc�GJXvKHz�c�GJuJM`��»WPJGJu�c�V\~�]vPJ�QK�c�I
]vPQR�¢9]vM`V\GJc��^�Lk2c�GJ�Zc�G � P iZc�V � M`dfe&KNc�G"t���PJdfeJILKf]v�JM`c�V\c�GJuJc²}�PQKNXZ[.]^KNc�G I\M`GJu u>]veJc�V
RUTPJVªuJM`c���c�I\dfeJV\c�M`�JPJGJ��XZ���\c�_&KNXZV\M`c�G&KNM`c�VLKNc�VS����ILKNc�[�c�z�c�I\c�G&KN~`M`dfe�]vu-T]v±�P>]^KNc�V�]v~`I�FLx ¸ �
}�PQKNXZ[.]^KNc�G"t
��c�MOKEuJc�[0}��JI\dfeJ~`PJ��uJc�V�|<M`I\I\c�VLKf]^KNM`XZG¨zWPJV\uJc§c�M`GJc.FH[�pJ~`c�[�c�G&KNM`c�V\PJGJ�´uJc�IE��c�VLRYc�M��
GJc�V\PJGJ�ZI\_^]v~`_-TPJ~`IªM`[ ©h]veJ[�c�G�c�M`GJc�I�]v[ ��c�eJV\ILKNPJeJ~ ��V\Xs��c�G&KHzWM`df_vc�~OKNc�G ��}��Q���Hb3X�XZ~��
«�V\XvKNXvKH��pJI{uJPJV\dfeJ�Zc*RUTPJeJVLK§� � � t-��M`GJc�}�G&z�c�GJuJPJGJ�´uJc�I{��c�VLRYc�M`GJc�V\PJGJ�ZI\_^]v~`_-TPJ~`I{]vPQR�M`G
uJc�V3b3c�~`c�_vXZ[�[
PJGJM`_^]^KNM`XZG�]vPQR£KNV\c*KNc�GJuJc�«�V\XZ�J~`c�[�c�uJc�V�¢>c�]^KNPJV\cU�HFHG&KNc�VN]vd*KNM`XZG � � ��� c�M`�vK�a
u>]v��]vPJdfeEeJM`c�V-}�G&z�c�GJuJPJGJ�ZI\�Zc��JM`c*KNc�cUµQM`ILKNM`c�V\c�G"tvk2MOK\KN~`c�VLz�c�M`~`c�zWPJV\uJc�uJM`c�M`G.��� n^� c�G&KL�
zWM`df_vc�~OKNc�FHuJc�c�uJc�I���c�VLRYc�M`GJc�V\PJGJ�ZI\_^]v~`_-TPJ~`IS]vPJdfe2]vPQR�|�]^KNc�G �>PJ�ZuJM�]v�ZVN]v[�[�c�TPJ�qc�VLKNVN]j�
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�Zc�G�� � � PJGJu2M`[(��XZG&KNcUµ�K�[�MOKSuJc�VhghGJM � c�u´k2X�uJc�~`M`GJ� �-]vGJ�ZP>]v�Zc{uJM`I\_�PQKNM`c�VLKE� � � t
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¢�TPJVhM`G&KNc�V\c�I\IN]vG&KNc���c�I\pJVsT]vdfeJcEPJGJu�ghG&KNc�V\ILKZTPQK � PJGJ� RUTPJVhuJM`c�|<M`I\I\c�VLKf]^KNM`XZG2u>]vGJ_vcEM`dfe
[�c�M`GJc�G¯��XZ~`~`c��Zc�G­PJGJu¯M`GJI\�qc�I\XZGJuJc�V\c·[�c�M`GJc�[�|<XZ_&KNXZVLiv]^KNc�V�«�V\XvR°tS|<V�tWk´]vGQRYV\c�u
��V\Xs�6PJGJu¼[�c�M`GJc�[ �qz�c�MOKN�ZPQKf]vdfe&KNc�V «�V\XvR°t�|<V�t�k´]vGQRYV\c�u¼«�]vPJ~ tª|<M`c�I\c�}�V\�qc�MOK.M`ILK
b3c�M`~-uJc�I�uJPJV\dfe�uJc�G ��c�M`�JGJM � «�V\c�M`IhuJc�V<|�¢3� PJGJu¨��M`c�[�c�GJIh�Zc*R\TXZV\uJc�VLKNc�G��������	��
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