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�� )XQNWLRQHQ�
*U|�HUH�3URJUDPPH�ZHUGHQ�DXV�PHKUHUHQ�*U�QGHQ�LQ�NOHLQHUH�(LQKHLWHQ�
DXIJHWHLOW��
•� hEHUVLFKWOLFKNHLW���
.OHLQHUH�3URJUDPPWHLOH�VLQG�LQ�LKUHU�ORJLVFKHQ�6WUXNWXU�EHVVHU�]X�
�EHUVFKDXHQ��

•� 0RGXODULWlW�
9HUVFKLHGHQH�7HLOH�N|QQHQ�YRQ�YHUVFKLHGHQHQ�3URJUDPPLHUHUQ�HQWZLFNHOW�
ZHUGHQ��
'LH�JOHLFKH�)XQNWLRQ�NDQQ�YRQ�YHUVFKLHGHQHQ�6WHOOHQ�DXIJHUXIHQ�ZHUGHQ��

•� 9HUVWHFNHQ�YRQ�,PSOHPHQWLHUXQJVGHWDLOV��LQIRUPDWLRQ�KLGLQJ��
(V�ZHUGHQ�GLH�'HWDLOV�GHU�,PSOHPHQWLHUXQJ�YHUVWHFNW��GLH�DXV��EHUJHRUGHQWHU�
6LFKW�LUUHOHYDQW�VLQG��1XU�GLH�6FKQLWWVWHOOH�]XP�$XIUXIHQ�GHU�)XQNWLRQ�PXVV�
EHNDQQW�VHLQ��

(LQ�&�3URJUDPP�EHVWHKW�L�D��DXV�PHKUHUHQ�)XQNWLRQHQ�XQG�JOREDOHQ�
'DWHQGHNODUDWLRQHQ��'LHVH�N|QQHQ��EHU�PHKUHUH�4XHOOGDWHLHQ�YHUWHLOW�VHLQ��G�K��
JHWUHQQWH�hEHUVHW]EDUNHLW�LVW�P|JOLFK���
(V�ZHUGHQ�GDQQ�DOOH�GUHL�'DWHLHQ��EHUVHW]W��XP�GLH�DXVI�KUEDUH�3URJUDPPGDWHL�
]X�HUKDOWHQ��'LH�'DWHLHQ�N|QQHQ�JHPHLQVDP��EHUVHW]W�XQG�]XP�DXVI�KUEDUHQ�
3URJUDPP�]XVDPPHQJHEXQGHQ�ZHUGHQ��

FF�ILOH��F�ILOH��F�ILOH��F�
'HU�DXV�MHGHU�4XHOOGDWHL�HU]HXJWH�2EMHNWFRGH�ZLUG�LQ�HLQHU�2EMHNWFRGH�ZLUG�LQ�
HLQHU�'DWHL�DEJHOHJW��ZHOFKH�LP�1DPHQ�ZHLWJHKHQG�PLW�GHU�4XHOOGDWHL�
�EHUHLQVWLPPW��DEHU�VWDWW�PLW�Ä�F³�PLW�Ä�R³�HQGHW��*LEW�HV�LQ�HLQHU�GHU�'DWHLHQ��
]�%��LQ�GHU�'DWHL�ILOH��F�HLQ�)HKOHU��EUDXFKW�QDFK�%HKHEXQJ�GHV�)HKOHUV�QXU�GLHVH�
QHX��EHUVHW]W�ZHUGHQ��

FF�ILOH��F�ILOH��R�ILOH��R�
9RQ�GHQ��EULJHQ�'DWHLHQ�ZLUG�GLUHNW�GHU�2EMHNWFRGH�DQJHJHEHQ��GDQQ�JHKW�GLH�
(U]HXJXQJ�GHV�DXVI�KUEDUHQ�3URJUDPPFRGHV�VFKQHOOHU��
'LH�(U]HXJXQJ�GHV�2EMHNWFRGHV�NDQQ�I�U�MHGH�'DWHL�HLQ]HOQ�HUIROJHQ��'HU�
&RPSLOHUVFKDOWHU�Ä�F³�EHZLUNW��GDVV�GLH�4XHOOGDWHL�QXU�]XU�2EMHNWGDWHL��EHUVHW]W�
ZLUG��GHU�%LQGHSUR]HVV�PXVV�GDQQ�VHSDUDW�GXUFKJHI�KUW�ZHUGHQ��

FF�±F�ILOH��F�
FF�±F�ILOH��F�
FF�±F�ILOH��F�
FF�ILOH��R�ILOH��R�ILOH��R�±R�WHVW�H[H�
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���� )XQNWLRQVGHILQLWLRQ���GHNODUDWLRQ�XQG��DXIUXI�
%HLVSLHO��

�LQFOXGH��VWGLR�K!�
LQW�SRZHU��LQW�P��LQW�Q����
�)XQNWLRQVGHNODUDWLRQ�
��
LQW�PDLQ��^��
���LQW�L ���
����
�)XQNWLRQVDXIUXI�
��
���SULQWI����G?Q���SRZHU���L�����
�)XQNWLRQVDXIUXI�
��
`�
�
�)XQNWLRQVGHILQLWLRQ�
��
LQW�SRZHU��LQW�EDVLV��LQW�H[S��^�
LQW�L��S��
���S ���
���IRU��L ��L� H[S�L����
������S S
EDVLV����
���UHWXUQ�S��
`�

������ )XQNWLRQVGHILQLWLRQ�
6\QWD[��

<Funktionstyp> <Funktionsname> 
      �<Parameterdeklarationen>� ^ 
   <Vereinbarungen>� 
   <Anweisungen>� 
   UHWXUQ (<Ausdruck>)� 
`�

)XQNWLRQVW\S���
-HGH�)XQNWLRQ�EHVLW]W�HLQHQ�)XQNWLRQVW\S��=XJHODVVHQ�VLQG�DOOH�EHNDQQWHQ�
%DVLVW\SHQ���
(LQH�)XQNWLRQ��GLH�NHLQHQ�:HUW�]XU�FNOLHIHUW��EHNRPPW�GHQ�7\S�YRLG�
�3UR]HGXUHQ���
,VW�NHLQ�7\S�DQJHJHEHQ��ZLUG�DOV�7\S�LQW�DQJHQRPPHQ���
)XQNWLRQVQDPHQ���
1DPHQ�ZHUGHQ�QDFK�GHQ�JOHLFKHQ�5HJHOQ�ZLH�9DULDEOHQQDPHQ�JHELOGHW��
0|JOLFKVW�VHOEVWHUNOlUHQG�ZlKOHQ��
3DUDPHWHUGHNODUDWLRQHQ���
'HU�)XQNWLRQ�N|QQHQ�3DUDPHWHU��EHUJHEHQ�ZHUGHQ��$OOH�3DUDPHWHU�VROOHQ�
H[SOL]LW�GHNODULHUW�ZHUGHQ��'LHVH�3DUDPHWHU�ZHUGHQ�DXFK�)RUPDOSDUDPHWHU�
JHQDQQW��'LH�UXQGHQ�.ODPPHUQ�P�VVHQ�YRUKDQGHQ�VHLQ��
)XQNWLRQVUXPSI�^���`��
'HU�)XQNWLRQUXPSI�LVW�HLQ�LQ�VLFK�DEJHVFKORVVHQHU�%ORFN��
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5HWXUQ���
'LH�UHWXUQ�$QZHLVXQJ�JLEW�GHQ�GXUFK�GHQ�$XVGUXFN�EHUHFKQHWHQ�:HUW�DQ�GLH�
DXIUXIHQGH�6WHOOH�]XU�FN��5XQGH�.ODPPHUQ�G�UIHQ�DXFK�IHKOHQ��)HKOW�GHU�
$XVGUXFN��VR�ZLUG�NHLQ�:HUW�]XU�FNJHJHEHQ��VRQGHUQ�QXU�]XU�DXIUXIHQGHQ�6WHOOH�
]XU�FNJHVSUXQJHQ��'LH�UHWXUQ�$QZHLVXQJ�PXVV�QLFKW��VROOWH�DEHU�P|JOLFKVW�
DP�(QGH�VWHKHQ��
$XFK�GLH�PDLQ�)XQNWLRQ�EHVLW]W�HLQHQ�)XQNWLRQVW\S�XQG�HLQH�UHWXUQ�
$QZHLVXQJ��)HKOW�GLHVH��ZLUG�LPSOL]LW�LQW�DOV�7\S�DQJHQRPPHQ�XQG�HLQ�
UHWXUQ�HLQJHI�JW��9LHOH�8QL[�6\VWHPH�IRUGHUQ��HLQHQ�LQW�:HUW�]XU�FN]XJHEHQ��
'D�HLQLJH�&RPSLOHU�EHL�IHKOHQGHP�PDLQ�7\S�HLQH�:DUQXQJ�DXVJHEHQ��LVW�HV�
HPSIHKOHQVZHUW��PDLQ�DOV�LQW�]X�GHNODULHUHQ�XQG�1XOO��QRUPDOHV�
3URJUDPPHQGH��]XU�FN]XJHEHQ��ZHQQ�GDV�3URJUDPP�QRUPDO�HQGHW��
������ )XQNWLRQVGHNODUDWLRQ���
9RU�GHP�HUVWHQ�$XIUXI�PXVV�GLH�)XQNWLRQHQ�GHNODULHUW�ZHUGHQ��
6\QWD[���

<Funktionstyp> <Funktionsname> 
      �<Parameterdeklarationen>���

:LUG�GLH�)XQNWLRQ�YRU�GHP�HUVWHQ�$XIUXI�GHILQLHUW��NDQQ�HLQH�]XVlW]OLFKH�
'HNODUDWLRQ�HQWIDOOHQ��
������ )XQNWLRQVDXIUXI��
'HU�)XQNWLRQVDXIUXI�NDQQ�DQ�MHGHU�6WHOOH�GXUFK�GLH�$QJDEH�GHV�
)XQNWLRQVQDPHQV�HUIROJHQ��DQ�GHU�DXFK�HLQ�:HUW�GHV�'DWHQW\SV�VWHKHQ�N|QQWH��
%HLP�$XIUXI�ZHUGHQ�DOOH�:HUWH�GHU�DNWXHOOHQ�3DUDPHWHU�LQ�GHQ�6SHLFKHUSODW]�
GHV�MHZHLOV�]XJHK|ULJHQ�IRUPDOHQ�3DUDPHWHUV�NRSLHUW��FDOO�E\�YDOXH��
6\QWD[��

<Funktionsname> (<Ausdruck1>, <Ausdruck2>, 
                 ..., <AusdruckN>) 

'LH�$XVGU�FNH���ELV�1�ZHUGHQ�]XQlFKVW�DXVJHZHUWHW�XQG�GLH�:HUWH�GHU�
$XVGU�FNH�GHQ�HQWVSUHFKHQGHQ�3DUDPHWHUQ�]XJHZLHVHQ���
'DV�(UJHEQLV�GHV�)XQNWLRQVDXIUXIV�LVW��IDOOV�GLH�)XQNWLRQ�QLFKW�YRP�7\S�YRLG�
LVW��GLH�$XVZHUWXQJ�GHV�UHWXUQ�$XVGUXFNV��
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%HLVSLHOH��
D��+DOOR�3URJUDPP�
�LQFOXGH��VWGLR�K!�
YRLG�JUXVV��YRLG���
LQW�PDLQ��YRLG��^�
���JUXVV����
���UHWXUQ����
`�
YRLG�JUXVV���^�
���SULQWI��+DOOR����
`�
E��3RO\QRPEHUHFKQXQJ�
GRXEOH�SRO\�GRXEOH��GRXEOH��
LQW�PDLQ��^�
�������
���] SRO\�D�E���
�������
`�
GRXEOH�SRO\��GRXEOH�[��GRXEOH�\�^�
���GRXEOH�]��
���] [
[��
\
\��
[
[��
���UHWXUQ�]��
`�

'XUFK�$16,�&�ZXUGH�GLH�)XQNWLRQVEHKDQGOXQJ�JHJHQ�EHU�IU�KHUHQ�&�
9HUVLRQHQ�YHUlQGHUW��+lXILJ�VLHKW�PDQ�)XQNWLRQVGHNODUDWLRQHQ�XQG��GHILQLWLRQHQ�
QRFK�LQ�GHU�DOWHQ�9HUVLRQ��%HLVSLHO�E��VLHKW�LQ�GHU�DOWHQ�9HUVLRQ�ZLH�IROJW�DXV��

GRXEOH�SRO\�����
�DQGHUH�'HNODUDWLRQ�
��
LQW�PDLQ���^�
�������
���] SRO\�D�E����
�XQYHUlQGHUW�
��
�������
`�
GRXEOH�SRO\��[�\���
�DQGHUH�'HILQLWLRQ�
��
GRXEOH�[�\��
^�
���GRXEOH�]��
���] [
[��
\
\��
[
[��
���UHWXUQ�]��
`�
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'LH�QHXH�)XQNWLRQVGHNODUDWLRQRQ�PDFKW�HV�GHQ�&RPSLOHUQ�OHLFKWHU��)HKOHU�EHL�
GHU�3DUDPHWHU�EHUJDEH�]X�HUNHQQHQ��'HU�DOWH�6WLO�ZLUG�YRQ�GHQ�PHLVWHQ�
&RPSLOHUQ�QRFK�JHGXOGHW��:LU�YHUZHQGHQ�MHGRFK�DXVVFKOLH�OLFK�GHQ�QHXHQ�6WLO��
���� )XQNWLRQHQ�XQG�GHU�6WDFN�
'HU�6WDSHO�HLQHV�3UR]HVVRUV��6WDFN��LVW�HLQ�6SHLFKHUEHUHLFK��DXI�GHP�G\QDPLVFK�
]X�HLQHU�)XQNWLRQ�JHK|ULJH�ORNDOH�9DULDEOHQ�XQG�,QIRUPDWLRQHQ�DEJHOHJW�
ZHUGHQ��'LH�]X�HLQHU�)XQNWLRQ�]XJHK|ULJH�,QIRUPDWLRQ�ZLUG�DOV�6WDSHOUDKPHQ�
�RGHU�EHVVHU�HQJO��6WDFNIUDPH��EH]HLFKQHW��
/RNDOH�9DULDEOH�VLQG�GLH�9DULDEOH��ZHOFKH�LP�,QQHUHQ�GHV�)XQNWLRQVUXPSIV�
YHUHLQEDUW�ZHUGHQ��XQG�QLFKW�GHU�6SHLFKHUNODVVH�VWDWLF�]XJHRUGQHW�VLQG���
,QIRUPDWLRQHQ�]X�HLQHU�)XQNWLRQ�VLQG�
•� 3RVLWLRQ�LP�&RGH�GHV�UXIHQGHQ�3URJUDPPHV��'LHVH�3RVLWLRQ�ZLUG�EHQ|WLJW��

GDPLW�QDFK�$XI�KUXQJ�GHU�JHUXIHQHQ�)XQNWLRQ�GHU�3UR]HVVRU�ZLHGHU�]XU�
UXIHQGHQ�)XQNWLRQ�]XU�FNNHKUHQ�NDQQ��

•� hEHUJDEHSDUDPHWHU��DNWXHOOH�3DUDPHWHU���GLH�YRQ�GHU�UXIHQGHQ�DQ�GLH�
JHUXIHQH�)XQNWLRQ��EHUJHEHQ�ZHUGHQ��

•� 5�FNJDEHZHUW�GHU�JHUXIHQHQ�)XQNWLRQ��GHU�DQ�GLH�UXIHQGH�)XQNWLRQ�
�EHUJHEHQ�ZLUG��

=X�HLQHP�6WDSHO�JHK|UW�HLQ�6WDSHO]HLJHU��GHU�DXI�GHQ�QlFKVWHQ�IUHLHQ�(LQWUDJ�GHV�
6WDSHOV�]HLJW��5HODWLY�]XP�6WDSHO]HLJHU�HUIROJW�GHU�=XJULII�DXI�GLH�ORNDOHQ�
9DULDEOHQ�GHU�)XQNWLRQ�XQG�DXI�GLH�,QIRUPDWLRQHQ�]XU�)XQNWLRQ��'HU�&RPSLOHU�
EHUHFKQHW�GHQ�2IIVHW�YRP�6WDSHOVSHLFKHU�]XU�6SHLFKHU]HOOH��LQ�GHU�GLH�
JHZ�QVFKWH�,QIRUPDWLRQ�OLHJW��'LH�$GUHVVH�GHU�6SHLFKHU]HOOH�ZLUG�DXV�GHP�
,QKDOW�GHV�6WDSHOVSHLFKHUV�]XU�/DXI]HLW�XQG�GHP�]XU�.RPSLOLHUXQJV]HLW�
EHNDQQWHQ�2IIVHW�HUPLWWHOW��



*UXQGODJHQ�GHU�,QIRUPDWLN� ��YRQ���� 6NULSW�7HLO���XQG���
3URI��'U��7��*HUYHQV��3URI��'U��,QJ��%��/DQJ��3URI��'U��,QJ��&��:HVWHUNDPS� �

%HLVSLHO��
'LH�REHQ�YHUZHQGHWH�)XQNWLRQ�ÄGRXEOH�SRO\�GRXEOH�GRXEOH�³�
EHQ|WLJW�EHLVSLHOVZHLVH�GHQ�IROJHQGHQ�6WDFNIUDPH��

3DUDPHWHU����[
3DUDPHWHU����\
5�FNJDEHZHUW

&RGHSRVLWLRQ�GHV
UXIHQGHQ�3URJUDPPV

:LUG�YRP
UXIHQGHQ�3URJUDPP
HLQJHULFKWHW

/RNDOH�9DULDEOH��]
:LUG�YRP
JHUXIHQHQ�3URJUDPP
HLQJHULFKWHW

6WDFNIUDPH�GHV
UXIHQGHQ�3URJUDPPHV

�]�%��PDLQ�

)UHLHU�6SHLFKHUEHUHLFK
GHV�6WDSHOV

6WDSHO]HLJHU

�'HU�=XJULII�DXI�GLH�9DULDEOH�]��*U|�H���%\WHV��HUIROJW�EHLVSLHOVZHLVH�PLW�
GHU�$GUHVVH��:HUW�GHV�6WDSHO]HLJHUV�����%HQ|WLJW�PDQ�HEHQIDOOV���%\WHV�
]XU�6SHLFKHUXQJ�GHU�&RGHSRVLWLRQ��*U|�H�LVW�SUR]HVVRUDEKlQJLJ���VR�
HUIROJW�EHLVSLHOVZHLVH�GHU�=XJULII�DXI�GHQ�3DUDPHWHU�[�PLW�GHU�$GUHVVH�
�:HUW�GHV�6WDSHO]HLJHUV������%HLP�%HHQGHQ�VFKUHLEW�GLH�)XQNWLRQ�SRO\�
LKUHQ�GXUFK�GLH�UHWXUQ�$QZHLVXQJ�VSH]LIL]LHUWHQ�(UJHEQLVZHUW�LQ�GLH�
6SHLFKHU]HOOH�PLW�GHU�$GUHVVH��:HUW�GHV�6WDSHOVSHLFKHUV������

-HGHVPDO�ZHQQ�HLQH�)XQNWLRQ�DXIJHUXIHQ�ZLUG�ZLUG�HLQ�6WDFNIUDPH�I�U�GLHVH�
)XQNWLRQ�DXI�GHP�6WDFN�DQJHOHJW��1DFK�%HDUEHLWXQJ�GHU�)XQNWLRQ�ZLUG�GHU�
6WDFNIUDPH�GXUFK�9HUlQGHUQ�GHV�:HUWHV�LP�6WDSHO]HLJHU�ZLHGHU�YRP�6WDSHO�
HQWIHUQW��
:HUGHQ�DXV�HLQHU�)XQNWLRQ�KHUDXV�ZHLWHUH�)XQNWLRQHQ�DXIJHUXIHQ��VR�ZHUGHQ�
GHUHQ�6WDFNIUDPHV�]XVlW]OLFK�DXI�GHQ�6WDSHO�JHSDFNW��'HU�REHUVWH�5DKPHQ�
JHK|UW�]XU�DNWXHOOHQ�)XQNWLRQ��GHUHQ�$QZHLVXQJHQ�JHUDGH�YRP�3UR]HVVRU�
EHDUEHLWHW�ZHUGHQ��
'LH�6WDFNIUDPHV�OLHJHQ��EHJLQQHQG�PLW�GHP�5DKPHQ�GHU�PDLQ�)XQNWLRQ��LQ�GHU�
5HLKHQIROJH�DXI�GHP�6WDSHO��LQ�GHU�KLHUDUFKLVFK�GLH�)XQNWLRQHQ�ELV�]XU�DNWXHOOHQ�
)XQNWLRQ�DXIJHUXIHQ�ZXUGHQ��
���� 3DUDPHWHU�EHUJDEH�
%HL�GHU�hEHUJDEH�YRQ�3DUDPHWHUQ�DQ�HLQH�)XQNWLRQ�ZHUGHQ�LQ�GHU�6SUDFKH�&�
:HUWH��EHUJHEHQ��GLH�YRQ�GHU�)XQNWLRQ�DXVJHZHUWHW�ZHUGHQ�N|QQHQ��'LHVH�$UW�
GHU�3DUDPHWHU�EHUJDEH�ZLUG�DOV�FDOO�E\�YDOXH�EH]HLFKQHW��%HL�MHGHP�$XIUXI�GHU�
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)XQNWLRQ�ZHUGHQ�GLH�:HUWH�GHU�DNWXHOOHQ�3DUDPHWHU�YRQ�GHU�UXIHQGHQ�)XQNWLRQ�
LQ�GLH�DXI�GHP�6WDSHO�HLJHULFKWHWHQ�6SHLFKHU]HOOHQ�GHU�3DUDPHWHU�NRSLHUW��
=XU�hEHUJDEH�YRQ�,QIRUPDWLRQ�YRQ�HLQHU�)XQNWLRQ�DQ�GLH�UXIHQGH�)XQNWLRQ�LVW�
QXU�GHU�5�FNJDEHZHUW�YRUJHVHKHQ��'LH�:HUWH�GHU�DNWXHOOHQ�3DUDPHWHU�N|QQHQ�
GXUFK�HLQH�:HUWYHUlQGHUXQJ�GHU�)XQNWLRQVSDUDPHWHU�QLFKW�EHHLQIOXVVW�ZHUGHQ��

•� 9RUWHLO�GLHVHV�9RUJHKHQV��VLFKHU�
•� 1DFKWHLO��XQIOH[LEHO�

$QGHUH�6SUDFKHQ��]�%��3DVFDO��ELHWHQ�GLH�0|JOLFKNHLW��GLH�5HIHUHQ]�HLQHU�
9DULDEOHQ�DQ�HLQ�HLQH�)XQNWLRQ�]X��EHUJHEHQ��'DQQ�NDQQ�GLH�)XQNWLRQ��EHU�
GLHVH�5HIHUHQ]�GLUHNW�DXI�HLQH�9DULDEOHQ�GHV�UXIHQGHQ�3URJUDPPV�]XJUHLIHQ�XQG�
DXFK�GHUHQ�:HUWH�YHUlQGHUQ��'LHVH�$UW�GHU�3DUDPHWHU�EHUJDEH�ZLUG�DOV�FDOO�E\�
UHIHUHQFH�EH]HLFKQHW��
,Q�GHU�6SUDFKH�&�ZLUG�GLH�FDOO�E\�UHIHUHQFH�3DUDPHWHU�EHUJDEH�GDGXUFK�
VLPXOLHUW��GDVV�PDQ�HLQHU�)XQNWLRQ�$GUHVVHQ�YRQ�3DUDPHWHUQ��EHUJLEW��%HL�
FDOO�E\�UHIHUHQFH�3DUDPHWHUQ�ZLUG�PLW�+LOIH�GHV�$GUHVV�2SHUDWRUV�	�GLH�
$GUHVVH�GHV�6SHLFKHUSODW]HV�HUPLWWHOW��GHU�HLQHU�9DULDEOHQ�]XJHRUGQHWHQ�LVW��
%HLVSLHO��

NUHLV�UDGLXV��	XPIDQJ��	IODHFKH���
(LQH�)XQNWLRQ�PLW�1DPHQ�NUHLV�ZLUG�DXIJHUXIHQ��9RQ�GHQ�GUHL�
3DUDPHWHUQ�ZLUG�GHU�HUVWH�3DUDPHWHU�UDGLXV�DOV�:HUW�XQG�GLH�EHLGHQ�
3DUDPHWHU�XPIDQJ�XQG�IODHFKH�DOV�$GUHVVH��EHUJHEHQ��

=XP�=XJULII�DXI�GHQ�:HUW�HLQHU�6SHLFKHU]HOOH��YRQ�GHU�GLH�$GUHVVH�YHUI�JEDU�
LVW��GLHQW�GHU�,QKDOWV�2SHUDWRU�
��(U�ZLUG�DXFK�DOV�'HUHIHUHQ]LHUXQJVRSHUDWRU�
EH]HLFKQHW��
%HLVSLHO��

'HU�$XVGUXFN�
	VXPPH��,QKDOW�YRQ�GHU�$GUHVVH�YRQ�VXPPH��LVW�
JOHLFKEHGHXWHQG�PLW�GHP�GLUHNWHQ�=XJULII�DXI�HLQH�9DULDEOH�PLW�1DPHQ�
VXPPH��

$GUHVVHQ��
•� VLQG�YRU]HLFKHQORVH�'XDO]DKOHQ�HLQHU�EHVWLPPWHQ�YRP�3UR]HVVRU�DEKlQJLJHQ�
/lQJH��]�%�����%LW���

•� $GUHVVHQ�ZHUGHQ�LQ�&�DOV�=HLJHU�EH]HLFKQHW��GD�GLH�$GUHVVH�LPPHU�DXI�GHQ�
$QIDQJ�HLQHV�6SHLFKHUEHUHLFKV�]HLJW���

•� =HLJHU�GHU�YHUVFKLHGHQHQ�'DWHQW\SHQ�ZHUGHQ�LQ�&�XQWHUVFKLHGHQ��*UXQG�LVW��
GDVV�GLH�/lQJHQ�XQG�,QIRUPDWLRQVGDUVWHOOXQJHQ�GHU�'DWHQW\SHQ�
XQWHUVFKLHGOLFK�VLQG�XQG�EHL�.HQQWQLV�GHV�'DWHQW\SV�LPPHU�NRUUHNW�DXI�GHQ�
,QKDOW�GHU�]XJHRUGQHWHQ�6SHLFKHU]HOOH�]XJHJULIIHQ�ZHUGHQ�NDQQ��=X�MHGHP�
'DWHQW\S�JLEW�HV�VRPLW�HLQHQ�]XJHK|ULJHQ�=HLJHUW\S��=HLJHU�DXI�LQW��=HLJHU�
DXI�IORDW��XVZ����

•� 'LH�'HILQLWLRQ�YRQ�=HLJHUYDULDEOHQ�HUIROJW��EHU�GHQ�]XJHK|ULJHQ�'DWHQW\S��
GHP�9DULDEOHQQDPHQ�HLQHV�=HLJHUV�ZLUG�MHGRFK�GDV�=HLFKHQ�
�YRUDQJHVWHOOW��
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%HLVSLHOH��
IORDW��
]BIORDW�����
�=HLJHU�DXI�IORDW�����
��
LQW�D��
E��
F��G����
�E�F�=HLJHU�DXI�LQW���
��
IORDW�GXELGX�
VXP���
�VXP�=HLJHU�DXI�IORDW�
��
����
VXP 	GXELGX��

GXELGX

VXP

�
•� (LQ�GHUHIHUHQ]LHUWHU�=HLJHU�ZLUG�ZLH�HLQH�9DULDEOH�GHV�'DWHQW\SV�

YHUZHQGHW��DXI�GHQ�GHU�=HLJHU�]HLJW���]�%��:HUW]XZHLVXQJ���
%HLVSLHO��

GRXEOH�
D��E��
����
D 	E��

D ���
�
D�������
�E ��
��

%HLVSLHOH��
D��9HUWDXVFKHQ�GHU�:HUWH�YRQ�]ZHL�9DULDEOHQ�
LQW�WDXVFK�LQW�
��LQW�
���
LQW�PDLQ��^�
���LQW�D ��E ���
���WDXVFK��	D�	E���
���UHWXUQ����
`�
LQW�WDXVFK�LQW�
[��LQW�
\�^�
���LQW�KLOI��
���KLOI 
[��
���
[ 
\��
���
\ KLOI��
���UHWXUQ����
`�
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E��%HUHFKXQJ�GHU�)OlFKH�XQG�GHV�8PIDQJV�HLQHV�.UHLVHV�
�LQFOXGH��VWGLR�K!�
�LQFOXGH��PDWK�K!�
YRLG�NUHLV�GRXEOH��GRXEOH
��GRXEOH
���
LQW�PDLQ���^�
���GRXEOH�UDGLXV ���IODHFKH�XPIDQJ��
���NUHLV�UDGLXV��	IODHFKH��	XPIDQJ���
���SULQWI��5DGLXV �I�)ODHFKH �I�8PIDQJ �I���
�����������UDGLXV�IODHFKH�XPIDQJ���
`�
YRLG�NUHLV�GRXEOH�U��GRXEOH�
I��GRXEOH�
X�^�
���
X �
U
0B3,��
���
I 0B3,
U
U��
`�

���� 5HNXUVLRQ�
(LQH�&�)XQNWLRQ�GDUI�GLUHNW�RGHU�LQGLUHNW�VLFK�VHOEHU�ZLHGHU�DXIUXIHQ��6ROFK�HLQ�
HLJHQHU�$XIUXI�ZLUG�DOV�5HNXUVLRQ�EH]HLFKQHW���8QDEKlQJLJ�YRQ�GHU�
YHUZHQGHWHQ�3URJUDPPLHUVSUDFKH�PXVV�EHL�UHNXUVLYHQ�)XQNWLRQVDXIUXIHQ�GXUFK�
GHQ�$OJRULWKPXV�JHZlKUOHLVWHW�ZHUGHQ��GDVV�GLH�5HNXUVLRQ�WHUPLQLHUW���
%HLVSLHO��%HUHFKQXQJ�GHU�)DNXOWlW�Q��

LQW�IDN��LQW�Q�^�
���LI��Q��
������UHWXUQ�Q
IDN�Q�����
���HOVH��
������UHWXUQ����
`�
'LH�)XQNWLRQ�IDN�ZLUG��Q����PDO�PLW�GHQ�IROJHQGHQ�3DUDPHWHUZHUWHQ�
DXIJHUXIHQ��

Q��Q����Q����Q���������������
%HL�MHGHP�$XIUXI�ZLUG�GLH�$EDUEHLWXQJ�GXUFK�GHQ�HUQHXWHQ�$XIUXI�YRQ�
IDN�UHDOLVLHUW��ELV�EHL�Q ��GHU�5�FNJDEHZHUW���IHVWVWHKW��

���IDN�Q� IDN�Q��� IDN��� IDN��� �
,WHUDWLYH�/|VXQJ��
LQW�IDN�LQW�Q�^�
���LQW�L�I ���
���IRU��L ��L� Q�L����
������I
 L��
���UHWXUQ�I��
`�
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5HNXUVLRQ�HPSILHKOW�VLFK�EHL�RIW�ZLHGHUKROHQGHQ�JOHLFKHQ�2SHUDWLRQHQ�RGHU�EHL�
UHNXUVLY�GHILQLHUWHQ�'DWHQVWUXNWXUHQ��%lXPH�HWF����
-HGH�UHNXUVLYH�/|VXQJ�NDQQ�XPJHIRUPW�XQG�LQ�HLQH�LWHUDWLYH�/|VXQJ��EHUI�KUW�
ZHUGHQ��'LHVH�I�KUW�MHGRFK�LQ�GHQ�PHLVWHQ�)lOOHQ�]X�HLQHP�NRPSOL]LHUWHUHQ�
3URJUDPPFRGH��'LH�UHNXUVLYH�5HDOLVLHUXQJ�HLQHV�$OJRULWKPXV�EHQ|WLJW�KLQJHJHQ�
PHKU�6SHLFKHUSODW]�DOV�GLH�LWHUDWLYH�/|VXQJ��LVW�DEHU��EHUVLFKWOLFKHU��
%HLVSLHO��=DKOHQ�HLQOHVHQ�ELV�HLQH���HLQJHJHEHQ�ZLUG��'DQQ�GLH�=DKOHQ�LQ�

XPJHNHKUWHU�5HLKHQIROJH�ZLHGHU�DXVJHEHQ��
YRLG�I�YRLG�^�
���LQW�L��
���VFDQI�³�G³�	L���
���LI�L��
������I����
���SULQWI�³�G?Q³�L���
`�
LQW�PDLQ�YRLG�^�
���I����
���UHWXUQ����
`�

%HLVSLHO��%HUHFKQXQJ�GHV�JJ7�QDFK�GHP�HXNOLGLVFKHQ�$OJRULWKPXV�
�JJ7��JU|�WHU�JHPHLQVDPHU�7HLOHU��
'HILQLWLRQ��G�KHL�W�JJ7�D�E��IDOOV�

���G�D�XQG�G�E�
���F�D��F�E� !�F�G�

%HLVSLHOH��
JJ7������� ��

:LFKWLJH�(LJHQVFKDIWHQ�GHV�JJ7��
JJ7���D� JJ7�D��� D�
JJ7�D�E� JJ7�D�TE�E��PLW�D�TE!���

%HLVSLHOH��
JJ7��������� �JJ7������������ �JJ7��������
��� JJ7���������� ����
��� JJ7�����������
��� JJ7������ �JJ7�������
��� JJ7����� ��

$OOJHPHLQ�JLOW�I�U�GHQ�JJ7��
JJ7�D�E� JJ7�E�U��PLW�U D�E�
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$OJRULWKPXV�LQ�3VHXGRFRGH��
JJ7�D�E���
����)DOOV�E ��^�
���������
�ZHLWHUH�5HNXUVLRQ�QLFKW�QRWZHQGLJ�
��
��������(UJHEQLV D�
����`�VRQVW�^�
��������(UPLWWOH�5HVW�U�GHU�'LYLVLRQ�D�E��U� �D�E�
��������%HUHFKQH�G JJ7�E�U���
�UHNXUVLYHU�$XIUXI�
��
�������(UJHEQLV�LVW�G�
����`�

$OJRULWKPXV�DOV�6WUXNWRJUDPP��
JJ7�D�E�

E ��"
(UJHEQLV D U D�E

G JJ7�E�U�
(UJHEQLV G

MD QHLQ

�%HLVSLHO���
D� %� U�
���� ��� �����
�� ��
��� �� ����
� ��
�� �� �

%HLVSLHO��7�UPH�YRQ�+DQRL�
3UREOHP��,Q�GHU�6WDGW�+DQRL�VWHKHQ�GUHL�7�UPH��$XI�HLQHP�GLHVHU�7�UPH�
EHILQGHQ�VLFK����6FKHLEHQ�PLW�ZDFKVHQGHP�'XUFKPHVVHU��%XGGKLVWLVFKH�
0|QFKH�EHIDVVHQ�VLFK�HLQHU�/HJHQGH�QDFK�PLW�GHU�$XIJDEH��GLHVH�6FKHLEHQ�DXI�
HLQH�DQGHUH�6lXOH�]X�WUDJHQ�XQWHU�GHQ�1HEHQEHGLQJXQJHQ�

��� 1LHPDOV�GDUI�PHKU�DOV�HLQH�6FKHLEH�EHZHJW�ZHUGHQ�
��� 1LH�GDUI�HLQH�JU|�HUH�6FKHLEH�DXI�HLQHU�NOHLQHUHQ�OLHJHQ��

'LH�0|QFKH�JODXEHQ��GDV�(QGH�GHU�:HOW�Z�UGH�GXUFK�GLH�/|VXQJ�DQJHN�QGLJW��
'LHVHV�VFKHLQEDU�NRPSOH[H�3UREOHP�EHVLW]W�HLQH�HLQIDFKH�UHNXUVLYH�/|VXQJ��
$QJHQRPPHQ�GDV�3UREOHP�LVW�I�U�1���6FKHLEHQ��1��$Q]DKO�GHU�6FKHLEHQ��
EHUHLWV�JHO|VW��GDQQ�NDQQ�GLH�/|VXQJ�I�U�GDV�3UREOHP�1�6FKHLEHQ�YRQ�7XUP�$��
QDFK�&�]X�EULQJHQ�ZLH�IROJW�JHO|VW�ZHUGHQ��

��� ,VW�1 ���EULQJH�GLH�HLQH�6FKHLEH�YRQ�$�QDFK�&���6723��
��� %ULQJH�GLH�REHUHQ�1���6FKHLEHQ�PLW�+LOIH�YRQ�7XUP�&�YRQ�$�QDFK�%��
��� %ULQJH�GLH�OHW]WH�6FKHLEH�YRQ�$�QDFK�&��
��� %ULQJH�GLH�1���6FKHLEHQ�YRQ�%�PLW�+LOIH�YRQ�7XUP�$�QDFK�&��
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$OOJHPHLQ�OlVVW�VLFK�]HLJHQ��GDVV�I�U�1�6FKHLEHQ��1���8POHJXQJHQ�Q|WLJ�VLQG��
,P�)DOO�1 ���HUJHEHQ�VLFK�VRPLW�������%HZHJXQJHQ��%HQ|WLJW�PDQ�SUR�
%HZHJXQJ�HLQH�6HNXQGH��VR�VLQG�GLH�0|QFKH�������0LOOLDUGHQ�-DKUH�
EHVFKlIWLJW��
�
�LQFOXGH��VWGLR�K!�
YRLG�WUDQVSRUW�LQW�DQ]DKO��LQW�YRQ��LQW�KLOIH��
���������������LQW�QDFK��LQW�
SBXPOHJ���
LQW�PDLQ��^�
����LQW�Q���������
�$Q]DKO�GHU�6FKHLEHQ�� � 
��
����LQW�XPOHJ ����
�$Q]DKO�GHU�8POHJDNWLRQHQ�� 
��
����YRLG�WUDQVSRUW�LQW�LQW�LQW�LQW��LQW�
���
����SULQWI��7XHUPH�YRQ�+DQRL?Q����
����SULQWI��$Q]DKO�GHU�6FKHLEHQ�HLQJHEHQ�?Q����
����VFDQI���G��	Q���
����WUDQVSRUW�Q�����������	XPOHJ���
����SULQWI���G�8POHJDNWLRQHQ?Q��XPOHJ���
����UHWXUQ����
`�
YRLG�WUDQVSRUW�LQW�DQ]DKO��LQW�YRQ��LQW�KLOIH���������������
LQW�QDFK��LQW�
SBXPOHJ�^�
����LI�DQ]DKO!���
�������WUDQVSRUW�DQ]DKO���YRQ�QDFK�KLOIH�SBXPOHJ���
����SULQWI��%ULQJH�6FKHLEH���G�YRQ���G�QDFK���G?Q���
������������DQ]DKO��YRQ��QDFK���
�����
SBXPOHJ�����
����LI�DQ]DKO!����
�������WUDQVSRUW�DQ]DKO���KLOIH�YRQ�QDFK�SBXPOHJ���
`�
�

)�U�Q ��HUJLEW�VLFK�IROJHQGH�$XVJDEH��
Anzahl der Scheiben eingeben: 
3 
Bringe Scheibe  1 von  1 nach Turm  3 
Bringe Scheibe  2 von  1 nach Turm  2 
Bringe Scheibe  1 von  3 nach Turm  2 
Bringe Scheibe  3 von  1 nach Turm  3 
Bringe Scheibe  1 von  2 nach Turm  1 
Bringe Scheibe  2 von  2 nach Turm  3 
Bringe Scheibe  1 von  1 nach Turm  3 
7 Umlegaktionen 
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�� &�3UlSUR]HVVRU�
9RU�GHP�HLJHQWOLFKHQ�hEHUVHW]HQ�ZHUGHQ�YRP�&�3UlSUR]HVVRU�HLQLJH�
9RUIXQNWLRQHQ�DXVJHI�KUW��'LHVH�ZHUGHQ�LP�&�3URJUDPP�PLW�GHP�=HLFKHQ���
PDUNLHUW��
���� (LQI�JHQ�YRQ�'DWHLHQ�
(QWKlOW�GHU�4XHOOFRGH�HLQHV�&�3URJUDPPV�HLQH��LQFOXGH�$QZHLVXQJ�LQ�GHU�
IROJHQGHQ�)RUP�PLW�VSLW]HQ�.ODPPHUQ��’�’��’!’���

�LQFOXGH��'DWHLQDPH!�
GDQQ�ZLUG�YRP�3UlSUR]HVVRU�GLH�'DWHL�PLW�1DPHQ�'DWHLQDPH�LP�6WDQGDUG�
,QFOXGH�9HU]HLFKQLV�GHV�&RPSLOHUV��]�%��/usr/include��JHVXFKW�XQG�LQ�GHQ�
4XHOOFRGH�HLQJHI�JW��:HLWHUH�6XFKYHU]HLFKQLVVH�N|QQHQ�GXUFK�GLH�
&RPSLOHURSWLRQ��,�HLQJHJHEHQ�ZHUGHQ��]�%���

FF��,��XVU�ZHVWHUND�LQFOXGH�WHVW�F�
$OWHUQDWLY�NDQQ�GHU�'DWHLQDPH�LQ�GRSSHOWH�+RFKNRPPD�HLQJHVFKORVVHQ�ZHUGHQ��

�LQFOXGH��'DWHLQDPH��
'DQQ�ZLUG�GLH�'DWHL�PLW�1DPHQ�'DWHLQDPH�]XQlFKVW�LP�DNWXHOOHQ�
$UEHLWVYHU]HLFKQLV�JHVXFKW��:LUG�VLH�GRUW�QLFKW�JHIXQGHQ��ZHUGHQ�GLH�,QFOXGH�
9HU]HLFKQLVVH�ZLH�REHQ�EHVFKULHEHQ�QDFK�GHU�'DWHL�GXUFKVXFKW��
'XUFK�GLH��LQFOXGH�$QZHLVXQJ�UHIHUHQ]LHUWH�'DWHLHQ�ZHUGHQ�DOV�,QFOXGH�
'DWHLHQ�RGHU�DXFK�DOV�+HDGHU�'DWHLHQ�EH]HLFKQHW��
,QFOXGH�'DWHLHQ�N|QQHQ�LQ�EHOLHELJHU�6FKDFKWHOXQJVWLHIH��EHU��LQFOXGH�
$QZHLVXQJHQ�ZHLWHUH�,QFOXGH�'DWHLHQ�UHIHUHQ]LHUHQ��
9HUHLQEDUXQJVJHPl��EHVLW]HQ�,QFOXGH�'DWHLHQ�GLH�(QGXQJ�Ä�K³��+HDGHU�
'DWHLHQ���%HNDQQWH�+HDGHUGDWHLHQ�VLQG�]�%���VWGLR�K��PDWK�K��OLPLWV�K���
,Q�,QFOXGH�'DWHLHQ�ZHUGHQ�DOOJHPHLQH�'HNODUDWLRQHQ��NHLQH�$QZHLVXQJHQ��NHLQ�
DXVI�KUEDUHU�&RGH��HLQHV�3URJUDPPSDNHWHV�]XVDPPHQJHIDVVW�XQG�PLW�GHU�
�LQFOXGH�$QZHLVXQJ�LQ�DOOH�EHWURIIHQHQ�&�'DWHLHQ�HLQJHI�JW��6R�LVW�
VLFKHUJHVWHOOW��GDVV�DOOH�&�'DWHLHQ�DXI�GLHVHOEHQ�'HNODUDWLRQHQ�]XJUHLIHQ��
���� 7H[WHUVDW]��0DNURV�
&�NHQQW�HLQHQ�HLQIDFKHQ�0HFKDQLVPXV��XP�.RQVWDQWHQ��G�K��IHVWHQ�
=HLFKHQNHWWHQ��1DPHQ�]X�JHEHQ��
6\QWD[��

�GHILQH�1$0(�]HLFKHQNHWWH�
,Q�GHU�JHVDPWHQ�4XHOOGDWHL�ZLUG�GDQQ�1$0(�GXUFK�]HLFKHQNHWWH�HUVHW]W��
%HLVSLHO��

�GHILQH�/(1*7+����
LQW�PDLQ��^�
����SULQWI�³/DHQJH���G?Q³�/(1*7+���
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����UHWXUQ����
`�

'HU�7H[WHUVDW]�ZLUG�QXU�I�U�YROOVWlQGLJH��DEJHVFKORVVHQH�1DPHQ�GXUFKJHI�KUW��
)LQGHW�VLFK�1$0(�LQQHUKDOE�HLQHU�OlQJHUHQ�=HLFKHQNHWWH��ILQGHW�NHLQH�(UVHW]XQJ�
VWDWW��
'LH�'HILQLWLRQ�1$0(�ZLUG�DOV�0DNUR�EH]HLFKQHW��
.RQYHQWLRQ��1DPHQ�GHU�PLW��GHILQH�YHUHLQEDUWHQ�.RQVWDQWHQ�VROOWHQ�

YHUHLQEDUXQJVJHPl��QXU�PLW�*5266%8&+67$%(1�EH]HLFKQHW�ZHUGHQ��
7H[WHUVDW]�LVW�EHVRQGHUV�EHL�.RQVWDQWHQ�Q�W]OLFK��

�GHILQH�(2)�������������
�GHILQH�18//������������
�GHILQH�%8))(56,=(������

(LQ�0DNUR�NDQQ�DXFK�SDUDPHWULHUW�ZHUGHQ��'DV�HQWVSUHFKHQGH�3UlSUR]HVVRU�
0DNUR�KDW�GDQQ�IROJHQGH�)RUP��

�GHILQH 1$0(�$UJ������ArgN� ]HLFKHQNHWWH 
%HLP�$XIUXI�GHV�0DNURV�1$0(�HUVHW]HQ�GLH�DNWXHOOHQ�0DNUR�3DUDPHWHU�MHGHV�
9RUNRPPHQ�GHU�IRUPDOHQ�0DNUR�3DUDPHWHU�LQ�GHU�=HLFKHQNHWWH�
]HLFKHQNHWWH��
%HLVSLHO��

�GHILQH�,6/2:(5�F�����F�! 
D
�		��F��� µ]¶��
�GHILQH�72833(5�F�����F��
$
���
D
��
�GHILQH�72/2:(5�F�����F��
D
���
$
��
�GHILQH�PD[�$�%�������$�!�%�"�$���%���
72833(5�
[
��ZLUG�]X����
[
��
$
���
D
��
PD[�[�\������ZLUG�]X����[�!�\�"�[���\���

(LQ�PLW��GHILQH�GHILQLHUWHV�0DNUR�1$0(�NDQQ�PLW��
�XQGHI 1$0( 

ZLHGHU�JHO|VFKW�ZHUGHQ��
���� %HGLQJWH�hEHUVHW]XQJ�
'HU�3UlSUR]HVVRU�NDQQ�PLW�%HGLQJXQJHQ�JHVWHXHUW�ZHUGHQ��GLH�EHVWLPPHQ��
ZHOFKH�$QZHLVXQJHQ�LQ�GHQ�4XHOOFRGH�HLQJHI�JW�ZHUGHQ��
6WUXNWXU��

�LI %HGLQJXQJ 
   $QZHLVXQJHQ �&�$QZHLVXQJHQ�RGHU�3UlSUR]HVVRU�
'LUHNWLYHQ��
�HOLI %HGLQJXQJ 
   $QZHLVXQJHQ�
... 
�HOVH�
   $QZHLVXQJHQ�
�HQGLI�



*UXQGODJHQ�GHU�,QIRUPDWLN� ���YRQ���� 6NULSW�7HLO���XQG���
3URI��'U��7��*HUYHQV��3URI��'U��,QJ��%��/DQJ��3URI��'U��,QJ��&��:HVWHUNDPS� �

(V�ZHUGHQ�QXU�GLH�&�$QZHLVXQJHQ��EHUVHW]W�E]Z��GLH�3UlSUR]HVVRU�'LUHNWLYHQ�
DXV�GHP�$EVFKQLWW�DXVJHI�KUW��EHL�GHP�GLH�%HGLQJXQJ�HUI�OOW�LVW��
%HLVSLHO��

�LI��6<67(0�  �6<69�
����GHILQH�+'���V\VY�K��
�HOLI�6<67(0�  �06'26�
����GHILQH�+'��PVGRV�K��
�HOVH�
����GHILQH�+'��GHIDXOW�K��
�HQGLI�

3UlSUR]HVVRU�%HGLQJXQJHQ�ODVVHQ�VLFK�DXFK�PLW��LIGHI�XQG��LIQGHI�
IRUPXOLHUHQ��'LHVH�3UlSUR]HVVRU�$QZHLVXQJHQ�GLHQHQ�]XU�hEHUSU�IXQJ��RE�HLQ�
1DPH�GHILQLHUW�LVW��
%HLVSLHO��

�LIQGHI��+'�
����GHILQH�+'��GHIDXOW�K��
�HQGLI�

%HLVSLHO��
�GHILQH�'(%8*���
����
�LIGHI�'(%8*�
���SULQWI���G?Q��Q���
�HQGLI�

0LW�GHU�&RPSLOHU�2SWLRQ��''(%8* ��NDQQ�GDV�0DNUR�DXFK�EHLP�&RPSLOLHUHQ�
GHILQLHUW�ZHUGHQ��

FF��''(%8* ��WHVW�F�
%HLVSLHO��

�LQFOXGH��VWGLR�K!�
PDLQ���^�
�LI�'(%8*  ��
���SULQWI��-HW]W�GHEXJJHQ�PLW�2SWLRQ��?Q����
�HOLI�'(%8*  ��
���SULQWI��-HW]W�GHEXJJHQ�PLW�2SWLRQ��?Q����
�HQGLI�
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