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9HNWRUHQ��������������������������������������������������������������������������������������������������� ���

(UVWHOOHQ�YRQ�9HNWRUHQ��������������������������������������������������������������������� ���
5HFKQHQ�PLW�9HNWRUHQ���������������������������������������������������������������������� ���

/LVWHQ�������������������������������������������������������������������������������������������������������� ���
(UVWHOOHQ�HLQHU�/LVWH�������������������������������������������������������������������������� ���
$UEHLWHQ�PLW�/LVWHQ� �������������������������������������������������������������������������� ���

)HOGHU�XQG�0DWUL]HQ� ������������������������������������������������������������������������������ ���
(UVWHOOHQ�YRQ�)HOGHUQ� ���������������������������������������������������������������������� ���
6FKQHOOH�&XUVRUEHZHJXQJHQ�LQ�)HOGHUQ� ������������������������������������� ����
%HDUEHLWHQ�YRQ�)HOGHUQ������������������������������������������������������������������ ����
5HFKQHQ�PLW�0DWUL]HQ� ������������������������������������������������������������������� ����

Kapitel 9: Statistikfunktionen 9-1
%HVFKUHLEHQGH�6WDWLVWLN� ������������������������������������������������������������������������ ���

6WDUWHQ�HLQHU�$QZHQGXQJ�XQG�)HVWOHJHQ�GHU�'DWHQ��������������������� ���
6WDWLVWLNHQ�PLW�HLQHU�9DULDEOHQ� ������������������������������������������������������� ���
(UVWHOOHQ�YRQ�+lXILJNHLWVVWDWLVWLNHQ� ��������������������������������������������� ���
$QSDVVHQ�HLQHV�0RGHOOV�DQ�HLQHQ�'DWHQVDW]� �������������������������������� ���
%HUHFKQHQ�YRQ�6XPPHQVWDWLVWLNHQ� ����������������������������������������������� ���
3ORWWHQ�YRQ�6WDWLVWLNHQ� �������������������������������������������������������������������� ���

%HXUWHLOHQGH�6WDWLVWLN����������������������������������������������������������������������������� ���
%HLVSLHOGDWHQ� ������������������������������������������������������������������������������������ ���
)XQNWLRQHQ�GHU�EHXUWHLOHQGHQ�6WDWLVWLN� ���������������������������������������� ���
+\SRWKHVHQWHVWV�������������������������������������������������������������������������������� ���
9HUWUDXHQVLQWHUYDOOH� ���������������������������������������������������������������������� ����
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Kapitel 10: Einführung in die Programmierung 10-1
(UVWH�6FKULWWH� ��������������������������������������������������������������������������������������������
(UVWHOOHQ��6SHLFKHUQ�XQG�$XVI�KUHQ�HLQHV�3URJUDPPV������������������������

'DV�3URJUDPPLHUPHQ������������������������������������������������������������������������
$OJHEUDLVFKHU�0RGXV�XQG�531�0RGXV���������������������������������������������������

9HUZHQGHQ�YRQ�)XQNWLRQHQ��GLH�$UJXPHQWH�EHQ|WLJHQ� ����������������
%HKDQGOXQJ�YRQ�'DWHQ� ����������������������������������������������������������������������������

'DWHQHLQJDEH� ��������������������������������������������������������������������������������������
'DWHQDXVJDEH���������������������������������������������������������������������������������������

:LH�HLQ�3URJUDPP�DEOlXIW� ����������������������������������������������������������������������
9HUVFKDFKWHOWH�3UR]HGXUHQ� ���������������������������������������������������������������

$UEHLWHQ�PLW�9DULDEOHQ������������������������������������������������������������������������������
9HUZHQGHQ�YRQ�ORNDOHQ�9DULDEOHQ����������������������������������������������������
6HW]HQ�YRQ�9DULDEOHQ��������������������������������������������������������������������������
6HW]HQ�HLQHU�ORNDOHQ�9DULDEOHQ�DXI�GDV�(UJHEQLV�HLQHU�
%HUHFKQXQJ� ����������������������������������������������������������������������������������������
9HUZHQGHQ�YRQ�JOREDOHQ�9DULDEOHQ��������������������������������������������������
%HLVSLHO� �����������������������������������������������������������������������������������������������

6FKOHLIHQ�XQG�9HU]ZHLJXQJHQ�����������������������������������������������������������������
9HUJOHLFKVIXQNWLRQHQ� ������������������������������������������������������������������������
%HGLQJXQJV��XQG�6FKOHLIHQVWUXNWXUHQ� ��������������������������������������������
%HLVSLHO� �����������������������������������������������������������������������������������������������

)HKOHUYHU]ZHLJXQJVVWUXNWXUHQ���������������������������������������������������������������
%HLVSLHO� �����������������������������������������������������������������������������������������������

Anhang A: Verbinden mit einem anderen 
Taschenrechner A-1

hEHUWUDJHQ�YRQ�2EMHNWHQ�]ZLVFKHQ�7DVFKHQUHFKQHUQ� �������������������� $��
hEHUWUDJHQ�YRQ�'DWHQ�]ZLVFKHQ�]ZHL�+3 ��*� ���������������������������������� $��
hEHUWUDJHQ�YRQ�2EMHNWHQ�]X�E]Z��YRQ�HLQHP�+3���� ������������������������ $��

Anhang B: Fehlermeldungen B-1

Anhang C: Einheiten C-1
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Anhang D: Fehlerbehebung D-1
'HU�7DVFKHQUHFKQHU�NDQQ�QLFKW�HLQJHVFKDOWHW�ZHUGHQ� ��������������������'��

=XU�FNVHW]HQ�GHV�7DVFKHQUHFKQHUV� ����������������������������������������������'��
%DWWHULHQ���������������������������������������������������������������������������������������������'��

'HU�7DVFKHQUHFKQHU�UHDJLHUW�QLFKW� �����������������������������������������������������'��
6\VWHP�+DOW����������������������������������������������������������������������������������������'��
6SHLFKHU�5HVHW�����������������������������������������������������������������������������������'��

'HU�7DVFKHQUHFKQHU�I�KUW�ZLHGHUKROW�1HXVWDUWV�GXUFK� �������������������'��
)HKOHU�EHLP�(LQVFKDOWHQ������������������������������������������������������������������������'��
=X�ZHQLJ�6SHLFKHUSODW]��������������������������������������������������������������������������'��

1R�URRP�IRU�ODVW�VWDFN����������������������������������������������������������������������'��
,QVXIILFLHQW�PHPRU\� ������������������������������������������������������������������������'��
2XW�RI�PHPRU\� ���������������������������������������������������������������������������������'��

Anhang E: Arbeiten im RPN-Modus E-1
9HUZHQGHQ�GHV�6WDFNV� ��������������������������������������������������������������������������(��

6HW]HQ�YRQ�2EMHNWHQ�DXI�GHQ�6WDFN� �����������������������������������������������(��
$XVI�KUHQ�YRQ�531�%HUHFKQXQJHQ������������������������������������������������(��

%HLVSLHOH�YRQ�6WDFN�%HUHFKQXQJHQ������������������������������������������������������(��
9HUZHQGHQ�HLQHV�%HIHKOV�PLW�HLQHP�$UJXPHQW� ���������������������������(��
9HUZHQGHQ�HLQHV�%HIHKOV�PLW�PHKUHUHQ�$UJXPHQWHQ������������������(��
%HUHFKQXQJHQ�PLW�PHKUHUHQ�%HIHKOHQ� �����������������������������������������(��
9HUZHQGHQ�GHU�&RPSXWHU�$OJHEUD�%HIHKOH�����������������������������������(��

0DQLSXOLHUHQ�GHU�6WDFN�'DWHQ� �������������������������������������������������������������(��
,QWHUDNWLYH�6WDFN�%HIHKOH�����������������������������������������������������������������(��

Stichwortverzeichnis I-1
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Inhalt

=ZHFN�GLHVHV�+DQGEXFKV������������������������������������������������������L[

(UZHLWHUWH�)XQNWLRQHQ �����������������������������������������������������������[

+3���*�LP�:RUOG�:LGH�:HE���������������������������������������������������[

.RQIRUPLWlWVHUNOlUXQJHQ�������������������������������������������������������[

86$ ������������������������������������������������������������������������������������������[L

.DQDGD �������������������������������������������������������������������������������������[L

-DSDQ���������������������������������������������������������������������������������������[LL

(QGEHQXW]HUYHUHLQEDUXQJ����������������������������������������������������[LL

*DUDQWLH �������������������������������������������������������������������������������� [LLL

Zweck dieses Handbuchs
'LHVHV�+DQGEXFK�ELHWHW�HLQH�DXVJHGHKQWH�(LQI�KUXQJ�LQ�GLH�0HUNPDOH�
XQG�)XQNWLRQHQ�GHV�JUDSKLVFKHQ�7DVFKHQUHFKQHUV�+3���*��(V�VWHOOW�
JOHLFK]HLWLJ�HLQH�%HVFKUHLEXQJ�GHU�HUVWHQ�6FKULWWH�XQG�HLQ�
1DFKVFKODJHZHUN�GDU��

8QWHU�DQGHUHP�ZHUGHQ�IROJHQGH�7KHPHQ�EHKDQGHOW�

� 0HUNPDOH�GHV�+3���*�

� 9HUZHQGXQJ�GHV�+3���*�]XP�'XUFKI�KUHQ�HLQHU�JUR�HQ�5HLKH�YRQ�
PDWKHPDWLVFKHQ�XQG�VWDWLVWLVFKHQ�%HUHFKQXQJHQ��ZREHL�GHQ�
*UXQGODJHQ�GHU�0DWKHPDWLN��ZLH�VLH�LQ�*\PQDVLHQ��+RFKVFKXOHQ�XQG�
8QLYHUVLWlWHQ�JHOHKUW�ZHUGHQ��EHVRQGHUH�$XIPHUNVDPNHLW�JHZLGPHW�
ZXUGH��

� 3ORWWHQ�YRQ�*UDSKHQ�

� GLH�VSH]LHOOH�3URJUDPPLHUVSUDFKH�GHV�+3���*��PLW�GHU�6LH�3URJUDPPH�
VFKUHLEHQ�XQG�VSHLFKHUQ�N|QQHQ�

� 3IOHJH�XQG�:DUWXQJ�
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Erweiterte Funktionen
'LHVHV�+DQGEXFK�ELHWHW�I�U�GLH�0HKUKHLW�GHU�%HQXW]HU�DXVUHLFKHQGH�
,QIRUPDWLRQHQ��EHU�GHQ�+3 ��*��'HU�+3 ��*�YHUI�JW�MHGRFK��EHU�HLQH�
JDQ]H�5HLKH�YRQ�HUZHLWHUWHQ�)XQNWLRQHQ��GLH�VSH]LHOO�I�U�SURIHVVLRQHOOH�
0DWKHPDWLNHU��,QJHQLHXUH�XQG�6WDWLVWLNHU�HQWZLFNHOW�ZRUGHQ�VLQG�

,Q�(LQNODQJ�PLW�GHU�8PZHOWSROLWLN�YRQ�+HZOHWW�3DFNDUG��GLH�XQWHU�
DQGHUHP�DXFK�DXI�GLH�0LQLPLHUXQJ�GHV�3DSLHUYHUEUDXFKV�JHULFKWHW�LVW��
ZXUGHQ�GLH�$QZHLVXQJHQ�]XP�$QZHQGHQ�GLHVHU�HUZHLWHUWHQ�)XQNWLRQHQ�
GHV�+3���*�QLFKW�LQ�GLHVHV�+DQGEXFK�DXIJHQRPPHQ��VRQGHUQ�VWHKHQ�LP�
:RUOG�:LGH�:HE�]XU�9HUI�JXQJ�

HP 49G im World Wide Web
6LH�ILQGHQ�LP�:RUOG�:LGH�:HE�YLHOH�,QIRUPDWLRQHQ��EHU�GHQ�+3���*��
'LHVHV�+DQGEXFK�VRZLH�GDV�%HQXW]HUKDQGEXFK�I�U�)RUWJHVFKULWWHQH�
VWHKHQ�LP�:HE�]XU�9HUI�JXQJ��'DV�%HQXW]HUKDQGEXFK�I�U�
)RUWJHVFKULWWHQH�HQWKlOW�GLH�%HVFKUHLEXQJ�GHU�)XQNWLRQHQ��GLH�VSH]LHOO�I�U�
SURIHVVLRQHOOH�0DWKHPDWLNHU��,QJHQLHXUH�XQG�6WDWLVWLNHU�
]XVDPPHQJHVWHOOW�ZRUGHQ�VLQG��'DV�%HQXW]HUKDQGEXFK�I�U�
)RUWJHVFKULWWHQH�HQWKlOW�DX�HUGHP�

� 7LSSV�XQG�7ULFNV��GLH�I�U�DOOH�%HQXW]HU�Q�W]OLFK�VLQG�

� $QZHLVXQJHQ��ZLH�6LH�GDV�&RPSXWHU�$OJHEUD�6\VWHP�GHV�+3���*�
RSWLPDO�HLQVHW]HQ�N|QQHQ�

� HUZHLWHUWH�3ORW��XQG�3URJUDPPLHUWHFKQLNHQ�

� /LVWHQ�PLW�5HIHUHQ]LQIRUPDWLRQHQ��]�%��HLQH�/LVWH�GHU�%HIHKOH�GHV�
+3���*��

6LH�ILQGHQ�GLHVHV�+DQGEXFK�XQG�GDV�%HQXW]HUKDQGEXFK�I�U�
)RUWJHVFKULWWHQH�XQWHU�GHU�$GUHVVH�ZZZ�KS�FRP�FDOFXODWRUV�

Konformitätserklärungen
'LHVHU�$EVFKQLWW�HQWKlOW�,QIRUPDWLRQHQ��GLH�EHVWlWLJHQ��GDVV�GHU�
JUDSKLVFKH�7DVFKHQUHFKQHU�+3 ��*�GHQ�LQ�HLQLJHQ�/lQGHUQ�J�OWLJHQ�
9RUVFKULIWHQ�JHQ�JW��-HGH�YRQ�+HZOHWW�3DFNDUG�QLFKW�DXVGU�FNOLFK�
JHQHKPLJWH�0RGLILNDWLRQ�DQ�GHP�7DVFKHQUHFKQHU�NDQQ�]XP�(UO|VFKHQ�
GHU�%HWULHEVJHQHKPLJXQJ�GHV�+3���*�LQ�GLHVHQ�/lQGHUQ�I�KUHQ�
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USA

'LHVHU�7DVFKHQUHFKQHU�HU]HXJW�XQG�YHUZHQGHW�(QHUJLH�LP�5XQGIXQN�
)UHTXHQ]EHUHLFK�XQG�NDQQ�VROFKH�(QHUJLH�DXFK�DEVWUDKOHQ�XQG�GDPLW�GHQ�
5XQGIXQN��XQG�)HUQVHKHPSIDQJ�EHHLQIOXVVHQ��'HU�7DVFKHQUHFKQHU�
JHQ�JW�GHQ�*UHQ]ZHUWHQ�I�U�GLJLWDOH�*HUlWH�GHU�.ODVVH�%�XQWHU�7HLO����GHU�
)&&�5HJHOXQJHQ��'LHVH�*UHQ]ZHUWH�ZXUGHQ�IHVWJHOHJW��XP�DXVUHLFKHQGHQ�
6FKXW]�JHJHQ�VFKlGOLFKH�(LQIO�VVH�]X�JHZlKUOHLVWHQ��ZHQQ�GDV�*HUlW�LQ�
HLQHU�:RKQJHJHQG�EHWULHEHQ�ZLUG��

'LH�(LQKDOWXQJ�GHU�*UHQ]ZHUWH�LVW�DOOHUGLQJV�NHLQH�*DUDQWLH��GDVV�EHL�
HLQHU�HLQ]HOQHQ�,QVWDOODWLRQ�NHLQH�6W|UXQJHQ�DXIWUHWHQ��,Q�GHQ�VHOWHQHQ�
)lOOHQ��ZHQQ�GHU�%HWULHE�GHV�*HUlWHV�GHQ�5XQGIXQN��RGHU�
)HUQVHKHPSIDQJ�VW|UW��IHVWVWHOOEDU�GXUFK�(LQ��XQG�$XVVFKDOWHQ�GHV�
7DVFKHQUHFKQHUV���VROOWHQ�6LH�YHUVXFKHQ��GLH�6W|UHLQIO�VVH�GXUFK�HLQH�
RGHU�PHKUHUH�GHU�IROJHQGHQ�0D�QDKPHQ�]X�HOLPLQLHUHQ�

� bQGHUQ�6LH�GLH�3RVLWLRQ�RGHU�GLH�$XVULFKWXQJ�GHU�$QWHQQH�

� 9HUVHW]HQ�6LH�GHQ�7DVFKHQUHFKQHU�UHODWLY�]XP�(PSIlQJHU�

Anschluss an Peripheriegeräte

8P�GLH�(LQKDOWXQJ�GHU�9RUVFKULIWHQ�LQ�GHQ�)&&�5HJHOXQJHQ�]X�
JHZlKUOHLVWHQ��YHUZHQGHQ�6LH�QXU�GLH�PLWJHOLHIHUWHQ�=XEHK|UNDEHO�

Kanada

'LHVHV�GLJLWDOH�*HUlW�GHU�.ODVVH�%�HUI�OOW�DOOH�$QIRUGHUXQJHQ�GHU�
NDQDGLVFKHQ�9RUVFKULIWHQ�(0&�&ODVV�%�

&HW�DSSDUHLO�QXPpULTXH�GH�OD�FODVVH�%�HVW�FRPIRUPH�j�OD�FODVVH�%�GHV�
QRUPHV�FDQDGLHQQHV�GH�FRPSDWLELOLWp�pOHFWURPDJQpWLTXHV��&(0��

HP49_version1.2.book  Page xi  Tuesday, March 7, 2000  10:57 AM



xii Vorbemerkungen

Vo
rb

em
er

ku
ng

en

Japan

Endbenutzervereinbarung
'LH�%HQXW]XQJ�GHU�&$6�6RIWZDUH�HUIRUGHUW�YRP�%HQXW]HU�HQWVSUHFKHQGH�
PDWKHPDWLVFKH�.HQQWQLVVH��6RZHLW�GHU�$XVVFKOXVV�GHU�*HZlKUOHLVWXQJ�
]XOlVVLJ�LVW��ZLUG�I�U�GLH�&$6�6RIWZDUH�MHJOLFKH�*HZlKUOHLVWXQJ�
DXVJHVFKORVVHQ��0LW�GHU�$XVQDKPH�YRQ�DQGHUVODXWHQGHQ�VFKULIWOLFKHQ�
$XVVDJHQ�ZLUG�GLH�&$6�6RIWZDUH�YRP�,QKDEHU�GHV�&RS\ULJKWV�§VR�ZLH�VLH�
LVW¨��RKQH�MHJOLFKH�DXVGU�FNOLFKH�RGHU�DQJHQRPPHQH�*HZlKUOHLVWXQJ�
HLQVFKOLH�OLFK�DEHU�QLFKW�DXVVFKOLH�OLFK�*HZlKUOHLVWXQJHQ�LQ�%H]XJ�DXI�
9HUNDXIEDUNHLW�RGHU�9HUZHQGEDUNHLW�I�U�VSH]LILVFKH�=ZHFNH�]XU�
9HUI�JXQJ�JHVWHOOW��$OOH�5LVLNHQ�EH]�JOLFK�GHU�4XDOLWlW�XQG�
/HLVWXQJVIlKLJNHLW�GHU�&$6�6RIWZDUH�ZHUGHQ�YRQ�,KQHQ�JHWUDJHQ��,VW�GLH�
&$6�6RIWZDUH�IHKOHUKDIW��ZHUGHQ�6LH�DOOH�.RVWHQ�GHU�QRWZHQGLJHQ�
:DUWXQJHQ��5HSDUDWXUHQ�XQG�.RUUHNWXUHQ��EHUQHKPHQ�

8QWHU�NHLQHQ�8PVWlQGHQ��DX�HU�ZLH�YRP�*HVHW]�YRUJHVFKULHEHQ��KDIWHW�
HLQ�&RS\ULJKW�,QKDEHU�I�U�LUJHQGZHOFKH�6FKlGHQ��HLQVFKOLH�OLFK�MHJOLFKH�
DOOJHPHLQH��VSH]LHOOH�XQG�]XIlOOLJH�6FKlGHQ�VRZLH�)ROJHVFKlGHQ�LQ�
=XVDPPHQKDQJ�PLW�GHU�%HQXW]XQJ�RGHU�GHU�1LFKWYHUZHQGEDUNHLW�GHU�
&$6�6RIWZDUH��HLQVFKOLH�OLFK�DEHU�QLFKW�DXVVFKOLH�OLFK�'DWHQYHUOXVWH�
RGHU�'DWHQEHVFKlGLJXQJHQ��9HUOXVWH��GLH�6LH�RGHU�EHOLHELJH�GULWWH�
3HUVRQHQ�HUOHLGHQ�RGHU�GLH�8QIlKLJNHLW�GHU�&$6�6RIWZDUH��PLW�DQGHUHQ�
3URJUDPPHQ�]XVDPPHQ�]X�IXQNWLRQLHUHQ���VHOEVW�ZHQQ�GHU�&RS\ULJKW�
,QKDEHU�DXI�GLH�0|JOLFKNHLW�YRQ�VROFKHQ�%HVFKlGLJXQJHQ�KLQJHZLHVHQ�
ZXUGH��:HQQ�GDV�*HVHW]�HLQHQ�6FKDGHQVHUVDW]�GXUFK�GHQ�&RS\ULJKW�
,QKDEHU�YRUVFKUHLEW��VR�GDUI�GHU�+|FKVWEHWUDJ�GLH�YRQ�+HZOHWW�3DFNDUG�DQ�
GHQ�&RS\ULJKW�,QKDEHU�I�U�GLH�&$6�6RIWZDUH�EH]DKOWHQ�/L]HQ]JHE�KUHQ�
QLFKW��EHUVFKUHLWHQ�
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Vorbemerkungen xiii

Vorbem
erkungen

Garantie
*UDSKLVFKHU�7DVFKHQUHFKQHU�+3���*
*DUDQWLH]HLW�����0RQDWH

�� +3�JDUDQWLHUW�,KQHQ��GHP�(QGYHUEUDXFKHU��GDVV�+DUGZDUH��
=XEHK|UWHLOH�XQG�9HUEUDXFKVPDWHULDOLHQ�I�U�GHQ�REHQ�DQJHJHEHQHQ�
=HLWUDXP�DE�.DXIGDWXP�WHFKQLVFK�XQG�PDWHULHOO�HLQZDQGIUHL�EOHLEHQ��
:HUGHQ�+3�ZlKUHQG�GHU�*DUDQWLH]HLW�VROFKH�0lQJHO�PLWJHWHLOW��HUVHW]W�
RGHU�UHSDULHUW�+3�IHKOHUKDIWH�3URGXNWH�QDFK�HLJHQHP�(UPHVVHQ��
(UVDW]SURGXNWH�N|QQHQ�QHX�RGHU�DXFK�QHXZHUWLJ�VHLQ�

�� +3�JDUDQWLHUW�,KQHQ��GDVV�+3�6RIWZDUH�EHL�NRUUHNWHU�,QVWDOODWLRQ�XQG�
VDFKJHUHFKWHU�%HQXW]XQJ�I�U�GHQ�REHQ�DQJHJHEHQHQ�=HLWUDXP�DE�
.DXIGDWXP�GLH�3URJUDPPLHUDQZHLVXQJHQ�RKQH�WHFKQLVFKH�XQG�
PDWHULHOOH�)HKOHU�DXVI�KUHQ�ZLUG��:HUGHQ�+3�ZlKUHQG�GHU�
*DUDQWLH]HLW�VROFKH�0lQJHO�PLWJHWHLOW��HUVHW]W�+3�6RIWZDUHPHGLHQ��GLH�
LKUH�3URJUDPPLHUDQZHLVXQJHQ�DXIJUXQG�VROFKHU�0lQJHO�QLFKW�
DXVI�KUHQ�

�� +3��EHUQLPPW�NHLQH�*DUDQWLH��GDVV�+3�3URGXNWH�XQXQWHUEURFKHQ�
RGHU�IHKOHUIUHL�DUEHLWHQ��6ROOWH�+3�QLFKW�LQ�GHU�/DJH�VHLQ��HLQ�3URGXNW�
LQQHUKDOE�HLQHU�DQJHPHVVHQHQ�)ULVW�JDUDQWLHJHPl��]X�UHSDULHUHQ�
RGHU�]X�HUVHW]HQ��KDEHQ�6LH�EHL�XPJHKHQGHU�5�FNJDEH�GHV�3URGXNWHV�
$QVSUXFK�DXI�5�FNHUVWDWWXQJ�GHV�.DXISUHLVHV�

�� �+3�3URGXNWH�N|QQHQ�XPJHDUEHLWHWH�7HLOH�HQWKDOWHQ��VRIHUQ�VLH�
QHXZHUWLJ�VLQG�RGHU�QXU�JHOHJHQWOLFK�YHUZHQGHW�ZHUGHQ�

�� 'LH�*DUDQWLH�GHFNW�NHLQH�0lQJHO�DXIJUXQG�YRQ��D��XQVDFKJHPl�HU�
RGHU�XQ]XOlQJOLFKHU�:DUWXQJ�RGHU�(LFKXQJ���E��QLFKW�YRQ�+3�
JHOLHIHUWHU�6RIWZDUH��6FKQLWWVWHOOHQ��7HLOH�RGHU�=XEHK|UWHLOH���F��
XQEHIXJWHQ�bQGHUXQJHQ�RGHU�0LVVEUDXFK���G��%HWULHE�DX�HUKDOE�GHU�
I�U�GDV�3URGXNW�DQJHJHEHQHQ�8PZHOWEHGLQJXQJHQ�RGHU��H��
XQVDFKJHPl�HU�9RUEHUHLWXQJ�RGHU�:DUWXQJ�GHV�%HWULHEVRUWHV�

�� +3�*,%7�.(,1(�$1'(5:(,7,*(1�$86'5h&./,&+(1�
*$5$17,(1�81'�67(//7�.(,1(�$1'(5:(,7,*(1�
%(',1*81*(1��81'�=:$5�:('(5�6&+5,)7/,&+�12&+�
0h1'/,&+��-(*/,&+(�*(0b66�'(0�-(:(,/,*(1�
/$1'(6*(6(7=�=8/b66,*(1��67,//6&+:(,*(1'�
(,1*(6&+/266(1(1�*$5$17,(1�2'(5�%(',1*81*(1�,1�
%(=8*�$8)�0$5.7*b1*,*.(,7��+$1'(/6h%/,&+(��
$865(,&+(1'(�48$/,7b7�2'(5�(,*181*�)h5�(,1(1�
%(67,007(1�=:(&.�6,1'�$8)�',(�,1�'(5�$86'5h&./,&+(1�
*$5$17,(1�2%(1�$1*(*(%(1(�=(,7'$8(5�%(*5(1=7��(LQLJH�
/lQGHU��6WDDWHQ�RGHU�3URYLQ]HQ�JHVWDWWHQ�NHLQH�]HLWOLFKH�%HJUHQ]XQJ�
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xiv Vorbemerkungen

Vo
rb

em
er

ku
ng

en

I�U�VWLOOVFKZHLJHQG�HLQJHVFKORVVHQH�*DUDQWLHQ��XQG�GDKHU�WULIIW�RELJH�
(LQVFKUlQNXQJ�RGHU�RELJHU�$XVVFKOXVV�LQ�,KUHP�)DOO�HYHQWXHOO�QLFKW�
]X��'LHVH�*DUDQWLH�JLEW�,KQHQ�VSH]LILVFKH�5HFKWH��(V�LVW�MHGRFK�
P|JOLFK��GDVV�,KQHQ�QRFK�DQGHUZHLWLJH�5HFKWH�]XVWHKHQ��GLH�MH�QDFK�
/DQG��6WDDW�RGHU�3URYLQ]�XQWHUVFKLHGOLFK�VHLQ�N|QQHQ�

�� 62:(,7�*(0b66�'(0�-(:(,/,*(1�/$1'(6*(6(7=�=8/b66,*��
6,1'�',(�,1�',(6(5�*$5$17,((5./b581*�$8)*()h+57(1�
5(&+760,77(/�,+5(�(,1=,*(1�81'�$866&+/,(66/,&+(1�
5(&+760,77(/��$866(5�,1�'(1�2%(1�$8)*()h+57(1�
)b//(1�+$)7(1�:('(5�+3�12&+�'(5(1�=8/,()(5(5�)h5�
'$7(19(5/867�2'(5�',5(.7(��63(=,(//(��=8)b//,*(��
0,77(/%$5(��(,16&+/,(66/,&+�(17*$1*(1(0�*(:,11�
2'(5�'$7(19(5/867��2'(5�$1'(5:(,7,*(�6&+b'(1��
81*($&+7(7�'(5�7$76$&+(��2%�',(6(�6,&+�$8)�
9(575$*65(&+7��6&+$'(1(56$7=5(&+7�2'(5�62167,*(6�
5(&+7�67h7=(1��(LQLJH�/lQGHU��6WDDWHQ�RGHU�3URYLQ]HQ�JHVWDWWHQ�
NHLQHQ�$XVVFKOXVV�RGHU�NHLQH�(LQVFKUlQNXQJ�YRQ�]XIlOOLJHQ�RGHU�
)ROJHVFKlGHQ��XQG�GDKHU�WULIIW�RELJH��(LQVFKUlQNXQJ�RGHU�RELJHU�
$XVVFKOXVV�DXI�6LH�HYHQWXHOO�QLFKW�]X�

)h5�9(5%5$8&+(575$16$.7,21(1�,1�$8675$/,(1�2'(5�
1(86((/$1'��',(�,1�',(6(5�*$5$17,((5./b581*�
(17+$/7(1(1�*$5$17,(%(',1*81*(1�67(//(1�$866(5�=80�
*(6(7=/,&+�=8/b66,*(1�80)$1*�.(,1(1�$866&+/866�81'�
.(,1(�(,16&+5b1.81*�2'(5�b1'(581*�,0�=86$00(1+$1*�
0,7�'(0�9(5.$8)�',(6(6�352'8.7(6�$1�6,(�*(6(7=/,&+�
=867(+(1'(1�5(&+7(�'$5�81'�*(/7(1�=86b7=/,&+�=8�',(6(1�
5(&+7(1��
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Tastatur Seite 1-1

Tastatur

Kapitel 1

Tastatur

Inhalt

7DVWDWXUOD\RXW��������������������������������������������������������������������������

'LH�7DVWHQEHOHJXQJHQ�GHV�+3���* ���������������������������������������

:DV�GLH�HLQ]HOQHQ�7DVWHQ�EHZLUNHQ ��������������������������������������

7DVWHQNRQYHQWLRQHQ���������������������������������������������������������������

Einleitung
'LHVHV�.DSLWHO�

� ]HLJW�GDV�7DVWDWXUOD\RXW�GHV�7DVFKHQUHFKQHUV�+3���*�

� EHVFKUHLEW�GLH�VLHEHQ�7DVWHQEHOHJXQJHQ�GHV�+3���*�

� HQWKlOW�HLQH�NXU]H�%HVFKUHLEXQJ�MHGHU�7DVWH�
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Seite 1-2 Tastatur

Ta
st

at
ur

Tastaturlayout
,Q�GHU�IROJHQGHQ�$EELOGXQJ�ZLUG�GDV�7DVWDWXUOD\RXW��G�K��GLH�$QRUGQXQJ�
GHU�7DVWHQ�GHV�+3 ��*�GDUJHVWHOOW��'LH�7DVWHQ�ZHUGHQ�XQWHU�§:DV�GLH
HLQ]HOQHQ�7DVWHQ�EHZLUNHQ¨�DXI�6HLWH�����EHVFKULHEHQ��ZREHL�MHGH�7DVWH��
PLW�$XVQDKPH�GHU�3IHLOWDVWHQ��GHU�5HLKH�HQWVSUHFKHQG��LQ�GHU�VLH�VLFK�
EHILQGHW��LQ�*UXSSHQ�HLQJHWHLOW�ZLUG��'LH�3IHLOWDVWHQ�ZHUGHQ�DP�(QGH�GHV�
.DSLWHOV�HUOlXWHUW�

Abbildung 1.1: HP 49G Tastaturlayout
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Tastatur Seite 1-3

Tastatur

Die Tastenbelegungen des HP 49G
'LH�7DVWDWXU�GHV�+3���*�KDW�VLHEHQ�YHUVFKLHGHQH�7DVWHQEHOHJXQJHQ�

� +DXSWWDVWHQEHOHJXQJ��$OOH�7DVWHQ�YRQ�GHU�]ZHLWHQ�ELV�]XU�OHW]WHQ�
7DVWHQUHLKH��YRQ�g�ELV�\���ZHQQ�VLH�DOOHLQ�JHGU�FNW�ZHUGHQ��'LH�
%HGHXWXQJ�GHU�+DXSWWDVWHQ�LVW�DXI�GHU�7DVWHQREHUVHLWH�DXIJHGUXFNW��6R�
]HLJW�]XP�%HLVSLHO�h�DQ��GDVV�ZHQQ�GLHVH�7DVWH�DOOHLQ�JHGU�FNW�ZLUG��
GHU�0RGXV�GHV�7DVFKHQUHFKQHUV�DQJH]HLJW�XQG�YHUlQGHUW�ZHUGHQ�NDQQ�

� 0HQ�WDVWHQ��6HFKV�7DVWHQ�LQ�GHU�HUVWHQ�7DVWHQUHLKH��YRQ�a�ELV�f���
ZHQQ�VLH�DOOHLQ�JHGU�FNW�ZHUGHQ��$QGHUV�DOV�EHL�GHQ�7DVWHQ�GHU�
+DXSWWDVWHQEHOHJXQJ�LVW�GLH�%HGHXWXQJ�GHU�0HQ�WDVWHQ�
NRQWH[WDEKlQJLJ��=XP�%HLVSLHO�N|QQHQ�6LH�GXUFK�'U�FNHQ�GHU�7DVWH�
a�LQ�HLQHP�JHZLVVHQ�.RQWH[W�HLQ�2EMHNW�EHDUEHLWHQ��LQ�HLQHP�
DQGHUHQ�.RQWH[W�GLHQW�a�]XP�$XVZlKOHQ�HLQHU�9DULDEOHQ��HLQHV�
8QWHUPHQ�V�RGHU�HLQHV�9HU]HLFKQLVVHV�

� /LQNV�XPJHVFKDOWHWH�7DVWHQEHOHJXQJ��$OOH�7DVWHQ��GLH�LQ�
.RPELQDWLRQ�PLW�GHU�7DVWH�<�JHGU�FNW�ZHUGHQ��'DEHL�ZLUG�]XHUVW�GLH�
7DVWH�<�XQG�GDQDFK�GLH�DQGHUH�7DVWH�JHGU�FNW��'LH�%HGHXWXQJ�GHU�
OLQNV�XPJHVFKDOWHWHQ�7DVWHQ�LVW�OLQNV�REHUKDOE�GHU�+DXSWEHOHJXQJ�EODX�
DXIJHGUXFNW��6R�VWHKW�EHLVSLHOVZHLVH�GHU�EODXH�$XIGUXFN�§),/(6¨�OLQNV�
REHUKDOE�GHU�7DVWH�g��'DV�EHGHXWHW��GDVV�GLH�$QZHQGXQJ�§)LOH�
0DQDJHU¨�GXUFK�DXIHLQDQGHUIROJHQGHV�'U�FNHQ�GHU�7DVWHQ�<�XQG�g�
JH|IIQHW�ZHUGHQ�NDQQ�

%HDFKWHQ�6LH�LP�531�0RGXV��GDVV�6LH�EHL�HLQHU�7DVWHQNRPELQDWLRQ�GHU�
7DVWH�<�XQG�HLQHU�0HQ�WDVWH�GLH�7DVWH�<�JHGU�FNW�KDOWHQ�P�VVHQ��
ZlKUHQG�6LH�GLH�0HQ�WDVWH�GU�FNHQ�

:HQQ�HLQH�$QZHLVXQJ�LQ�GLHVHP�+DQGEXFK�GLH�9HUZHQGXQJ�GHU�OLQNV�
XPJHVFKDOWHWHQ�7DVWHQEHOHJXQJ�HQWKlOW��VR�ZLUG�GLHV�PLW�GHP�6\PERO�
GHU�OLQNHQ�8PVFKDOWWDVWH��<��XQG�GHP�QDFKIROJHQGHQ�$XIGUXFN�
GDUJHVWHOOW��GHU�GLH�DXV]XZlKOHQGH�)XQNWLRQ��ZLH�]XP�%HLVSLHO�G��
EHVFKUHLEW��%HDFKWHQ�6LH��GDVV�GHU�$XIGUXFN�NHLQH�7DVWH�LVW���8P�
GLHVHV�%HLVSLHO�IRUW]XVHW]HQ��(V�JLEW�NHLQH�7DVWH�G��8P�GLH�)XQNWLRQ�
§)LOHV¨�]X�DNWLYLHUHQ��G�K��XP�§)LOH�0DQDJHU¨�]X�|IIQHQ��GU�FNHQ�6LH�
]XHUVW�<�XQG�GDQDFK�GLH�7DVWH��GLH�XQWHUKDOE�GHV�$XIGUXFNV�),/(6�
DQJHRUGQHW�LVW��g��

� 5HFKWV�XPJHVFKDOWHWH�7DVWHQEHOHJXQJ��$OOH�7DVWHQ��GLH�LQ�
.RPELQDWLRQ�PLW�GHU�7DVWH�>�JHGU�FNW�ZHUGHQ��'DEHL�ZLUG�]XHUVW�GLH�
7DVWH�>�XQG�GDQDFK�GLH�DQGHUH�7DVWH�JHGU�FNW��'LH�%HGHXWXQJ�GHU�
UHFKWV�XPJHVFKDOWHWHQ�7DVWHQ�LVW�UHFKWV�REHUKDOE�GHU�+DXSWEHOHJXQJ�
URW�DXIJHGUXFNW��6R�VWHKW�EHLVSLHOVZHLVH�GHU�URWH�$XIGUXFN�§3$67(¨�
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Seite 1-4 Tastatur

Ta
st

at
ur

UHFKWV�REHUKDOE�GHU�7DVWH�l��'DV�EHGHXWHW��GDVV�GLH�)XQNWLRQ�
§3DVWH¨��(LQI�JHQ��GXUFK�DXIHLQDQGHUIROJHQGHV�'U�FNHQ�GHU�7DVWHQ�>�
XQG�l DNWLYLHUW�ZLUG�

:HQQ�HLQH�$QZHLVXQJ�LQ�GLHVHP�+DQGEXFK�GLH�9HUZHQGXQJ�GHU�UHFKWV�
XPJHVFKDOWHWHQ�7DVWHQEHOHJXQJ�HQWKlOW��VR�ZLUG�GLHV�PLW�GHP�6\PERO�
GHU�UHFKWHQ�8PVFKDOWWDVWH��>��XQG�GHP�QDFKIROJHQGHQ�$XIGUXFN�
GDUJHVWHOOW��GHU�GLH�DXV]XZlKOHQGH�)XQNWLRQ��ZLH�]XP�%HLVSLHO�ñ��
EHVFKUHLEW��%HDFKWHQ�6LH��GDVV�GHU�$XIGUXFN�NHLQH�7DVWH�LVW���8P�
GLHVHV�%HLVSLHO�IRUW]XVHW]HQ��(V�JLEW�NHLQH�7DVWH�ñ��8P�GLH�)XQNWLRQ�
§3DVWH¨�]X�DNWLYLHUHQ��GU�FNHQ�6LH�]XHUVW�>�XQG�GDQDFK�GLH�7DVWH��GLH�
XQWHUKDOE�GHV�$XIGUXFNV�3$67(�DQJHRUGQHW�LVW��l��

� $OSKD�7DVWHQEHOHJXQJ��$OOH�7DVWHQ�PLW�GHQ�%XFKVWDEHQ�$�ELV�=�DXI�
GHU�7DVWHQREHUVHLWH���'LHVH�=HLFKHQ�VLQG�DXI�JU�QHP�+LQWHUJUXQG�ZHL��
DXIJHGUXFNW���8P�HLQ�DOSKDEHWLVFKHV�=HLFKHQ�HLQ]XJHEHQ��P�VVHQ�6LH�
]XHUVW�GLH�$OSKD�7DVWHQEHOHJXQJ�DNWLYLHUHQ���%HYRU�6LH�GLH�$OSKD�
7DVWHQEHOHJXQJ�DNWLYLHUHQ��JHK|UHQ�GLHVH�7DVWHQ�]XU�
+DXSWWDVWHQEHOHJXQJ�RGHU�]X�GHQ�0HQ�WDVWHQ��ZLH�REHQ�EHVFKULHEHQ��

6LH�N|QQHQ�GLH�$OSKD�7DVWHQEHOHJXQJ�GXUFK�'U�FNHQ�YRQ�`�
DNWLYLHUHQ��8P�EHLVSLHOVZHLVH�HLQ�7�HLQ]XJHEHQ��GU�FNHQ�6LH�`�
�GDPLW�DNWLYLHUHQ�6LH�GLH�$OSKD�7DVWHQEHOHJXQJ��XQG�DQVFKOLH�HQG�t 
�GD�t GLH�+DXSWWDVWH�LVW��DXI�GHU�7�DXIJHGUXFNW�LVW��

:HQQ�6LH�GLH�$OSKD�7DVWHQEHOHJXQJ�GDXHUKDIW�DNWLYLHUHQ�P|FKWHQ��
GU�FNHQ�6LH�]ZHLPDO�GLH�7DVWH�`��-HGHV�=HLFKHQ��GDV�6LH�MHW]W�
HLQJHEHQ��LVW�HLQ�=HLFKHQ�DXV�GHU�$OSKD�7DVWHQEHOHJXQJ��:HQQ�6LH�GLH�
$OSKD�7DVWHQEHOHJXQJ�ZLHGHU�GHDNWLYLHUHQ�P|FKWHQ��GU�FNHQ�6LH�
HUQHXW�`�

:lKUHQG�GLH�$OSKD�7DVWHQEHOHJXQJ�DNWLY�LVW��N|QQHQ�6LH�GLH�
QXPHULVFKHQ�7DVWHQ�YHUZHQGHQ��XP�HLQHU�=HLFKHQIROJH�HLQH�=DKO�
KLQ]X]XI�JHQ�

'LH�$OSKD�7DVWHQEHOHJXQJ�ZLUG�LQ�.DSLWHO����§*UXQGODJHQ¨��
DXVI�KUOLFKHU�HU|UWHUW�

� /LQNV�XPJHVFKDOWHWH�$OSKD�7DVWHQEHOHJXQJ��$OOH�7DVWHQ�GHU�
$OSKD�7DVWHQEHOHJXQJ��VLHKH�REHQ���ZHQQ�VLH�LQ�.RPELQDWLRQ�PLW�GHU�
7DVWH�<�JHGU�FNW�ZHUGHQ��'DEHL�GU�FNHQ�6LH�]XHUVW�GLH�7DVWH�`�
�GDPLW�DNWLYLHUHQ�6LH�GLH�$OSKD�7DVWHQEHOHJXQJ��GDQQ�GLH�7DVWH�<��GLH�
GLH�OLQNV�XPJHVFKDOWHWH�7DVWHQEHOHJXQJ�DNWLYLHUW���6FKOLH�OLFK�GU�FNHQ�
6LH�HLQH�DQGHUH�7DVWH��XP�HLQ�=HLFKHQ�HLQ]XJHEHQ�

HP49_version1.2.book  Page 4  Tuesday, March 7, 2000  10:57 AM



Tastatur Seite 1-5

Tastatur

0LW�GHU�OLQNV�XPJHVFKDOWHWHQ�$OSKD�7DVWHQEHOHJXQJ�N|QQHQ�6LH�
.OHLQEXFKVWDEHQ�XQG�YHUVFKLHGHQH�6\PEROH�HLQJHEHQ��'LHVH�=HLFKHQ�
VLQG�LQ�GHU�$EELOGXQJ�DXI�GHU�7LWHOVHLWH�GHU�.XU]DQOHLWXQJ�REHUKDOE�GHU�
7DVWHQ�EODX�GDUJHVWHOOW�

8P�EHLVSLHOVZHLVH�GHQ�.OHLQEXFKVWDEHQ�W�HLQ]XJHEHQ��GU�FNHQ�6LH�

` <�t�

� 5HFKWV�XPJHVFKDOWHWH�$OSKD�7DVWHQEHOHJXQJ��$OOH�7DVWHQ�GHU�
$OSKD�7DVWHQEHOHJXQJ��VLHKH�REHQ���ZHQQ�VLH�LQ�.RPELQDWLRQ�PLW�GHU�
7DVWH�>�JHGU�FNW�ZHUGHQ��'DEHL�GU�FNHQ�6LH�]XHUVW�GLH�7DVWH�`�
�GDPLW�DNWLYLHUHQ�6LH�GLH�$OSKD�7DVWHQEHOHJXQJ���GDQQ�GLH�7DVWH�>�
�GLH�GLH�UHFKWV�XPJHVFKDOWHWH�$OSKD�7DVWHQEHOHJXQJ�DNWLYLHUW���
6FKOLH�OLFK�GU�FNHQ�6LH�HLQH�DQGHUH�7DVWH��XP�HLQ�=HLFKHQ�HLQ]XJHEHQ�

0LW�GHU�UHFKWV�XPJHVFKDOWHWHQ�$OSKD�7DVWHQEHOHJXQJ�N|QQHQ�6LH�
JULHFKLVFKH�%XFKVWDEHQ��3IHLOH�XQG�YHUVFKLHGHQH�6\PEROH�HLQJHEHQ��
'LHVH�=HLFKHQ�VLQG�LQ�GHU�$EELOGXQJ�DXI�GHU�7LWHOVHLWH�GHU�
.XU]DQOHLWXQJ�REHUKDOE�GHU�7DVWHQ�URW�GDUJHVWHOOW�

8P�EHLVSLHOVZHLVH�σ�HLQ]XJHEHQ��GU�FNHQ�6LH�` >�s�

=XVlW]OLFK�]X�GHQ�VLHEHQ�HU|UWHUWHQ�7DVWHQEHOHJXQJHQ�N|QQHQ�6LH�DXFK�
HLQH�EHQXW]HUGHILQLHUWH�7DVWHQEHOHJXQJ�HU]HXJHQ��,Q�HLQHU
EHQXW]HUGHILQLHUWHQ�7DVWHQEHOHJXQJ��DXFK�%HQXW]HUWDVWDWXU�JHQDQQW��
ZHUGHQ�HLQHU�RGHU�PHKUHUHQ�7DVWHQ�DOWHUQDWLYH�)XQNWLRQHQ�]XJHRUGQHW��
'LHV�ZLUG�LP�%HQXW]HUKDQGEXFK�I�U�)RUWJHVFKULWWHQH�XQWHU�KWWS���
ZZZ�KS�FRP�FDOFXODWRUV�KS���DXVI�KUOLFK�HU|UWHUW�

Was die einzelnen Tasten bewirken
,Q�GLHVHP�$EVFKQLWW�ZLUG�GLH�)XQNWLRQ�MHGHU�7DVWH�XQG�GHU�ZLFKWLJVWHQ�
7DVWHQNRPELQDWLRQHQ�EHVFKULHEHQ��'LH�7DVWHQ�XQG�GLH
7DVWHQNRPELQDWLRQHQ�ZHUGHQ�LQ�GHU�5HLKHQIROJH�EHVFKULHEHQ��LQ�GHU�VLH�
DXI�GHU�7DVWDWXU�DQJHRUGQHW�VLQG��VLHKH�7DVWDWXUOD\RXW�DXI�6HLWH������

(V�ZLUG�DXFK�GLH�I�U�GLH�YHUVFKLHGHQHQ�)XQNWLRQHQ�EHQ|WLJWH�6\QWD[�
DQJHJHEHQ��%HL�GLHVHU�6\QWD[�ZLUG�DQJHQRPPHQ��GDVV�6LH�LP
DOJHEUDLVFKHQ�0RGXV��XQG�QLFKW�LP�531�0RGXV��DUEHLWHQ���'LHVH
(LQVWHOOXQJHQ�ZHUGHQ�LQ�.DSLWHO����§*UXQGODJHQ¨��HUOlXWHUW��
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Seite 1-6 Tastatur

Ta
st

at
ur

Reihe 1
A /LVWHW�GLH�]X�SORWWHQGHQ�

*OHLFKXQJHQ�DXI�RGHU�|IIQHW�0DWUL[:ULWHU��IDOOV�GLH�VWDWLVWLVFKHQ�
'DWHQ�JHSORWWHW�ZHUGHQ�VROOHQ�

B 'LHQW�]XP�(LQJHEHQ�GHU�3DUDPHWHU�GHV�3ORW�)HQVWHUV�

C =HLFKQHW�GLH�DQJHJHEHQHQ�3ORWV�

D 'LHQW�]XP�(LQJHEHQ�YRQ�3ORW�3DUDPHWHUQ�

E 3DVVW�HLQH�7DEHOOH�YRQ�JHSORWWHWHQ�3XQNWHQ�DQ�

F =HLFKQHW�HLQH�7DEHOOH�DXV�JHSORWWHWHQ�3XQNWHQ�

a�¥�f 0HQ�WDVWHQ��VLHKH�YRUKHULJHQ�$EVFKQLWW���'LH�)XQNWLRQ�GLHVHU�
7DVWHQ�LVW�NRQWH[WDEKlQJLJ�

Reihe 2
G gIIQHW�§)LOH�0DQDJHU¨��GDV�'DWHL�

9HUZDOWXQJV�:HUN]HXJ�

å 0DUNLHUW�GHQ�$QIDQJ�GHU�$XVZDKO��GLH�6LH�NRSLHUHQ�RGHU�
DXVVFKQHLGHQ�P|FKWHQ�

H =HLJW�GDV�EHQXW]HUGHILQLHUWH�0HQ��DQ�

� 0DUNLHUW�GDV�(QGH�GHU�$XVZDKO��GLH�6LH�NRSLHUHQ�RGHU�
DXVVFKQHLGHQ�P|FKWHQ�

M *LEW�GLH�V\PEROLVFKH�.RQVWDQWH�L��GLH�4XDGUDWZXU]HO�DXV�¥���HLQ�

R *LEW�HLQH�§ZKHUH¨�)XQNWLRQ�HLQ�

g =HLJW�HLQH�/LVWH�DOOHU�$QZHQGXQJHQ�GHV�7DVFKHQUHFKQHUV�DQ�

h =HLJW�GLH�0RGL�XQG�)ODJV�GHV�7DVFKHQUHFKQHUV�DQ�XQG�YHUlQGHUW�
VLH�

i =HLJW�HLQ�0HQ��GHU�I�U�GLH�DNWXHOOH�$QZHQGXQJ�UHOHYDQWHQ�
%HIHKOH�DQ�

'LH�3IHLOWDVWHQ��&XUVRUWDVWHQ��ZHUGHQ�DP�(QGH�GLHVHV�
.DSLWHOV�HU|UWHUW�
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Tastatur Seite 1-7

Tastatur

Reihe 3
J :lKOW�GDV�QlFKVWH�9HU]HLFKQLV�LQ�GHU�

QlFKVWK|KHUHQ�(EHQH�GHV�9HU]HLFKQLVEDXPV�DXI�

� .RSLHUW�GLH�$XVZDKO�

K 5XIW�GHQ�:HUW�HLQHU�DQJHJHEHQHQ�9DULDEOHQ�DE�

� 6FKQHLGHW�GLH�$XVZDKO�DXV�

L =HLJW�GLH�YRUKHULJH�6HLWH�HLQHV�PHKUVHLWLJHQ�0HQ�WDVWHQPHQ�V�
DQ�

ñ )�JW�GLH�NRSLHUWH�RGHU�DXVJHVFKQLWWHQH�$XVZDKO�DQ�GHU�
&XUVRUSRVLWLRQ�HLQ�

j =HLJW�GLH�9DULDEOHQ�LP�DNWXHOOHQ�9HU]HLFKQLV�DQ�

k 6SHLFKHUW�GDV�DNWXHOOH�2EMHNW�LQ�HLQHU�9DULDEOHQ�DE�

l =HLJW�GLH�QlFKVWH�6HLWH�HLQHV�PHKUVHLWLJHQ�0HQ�WDVWHQPHQ�V�DQ�

'LH�3IHLOWDVWHQ��&XUVRUWDVWHQ��ZHUGHQ�DP�(QGH�GLHVHV�
.DSLWHOV�HU|UWHUW�

Reihe 4
M =HLJW�HLQH�/LVWH�GHU�OHW]WHQ�

YLHU�%HIHKOH�RGHU�%HUHFKQXQJHQ�DQ�

ò 6WHOOW�GHQ�+LVWRU\�6SHLFKHU�ZLHGHU�VR�KHU��ZLH�HU�YRU�GHU�
$XVI�KUXQJ�GHU�OHW]WHQ�2SHUDWLRQ�JHZHVHQ�LVW�

N =HLJW�GDV�3URJUDPPLHUPHQ��DQ�

ô =HLJW�HLQH�/LVWH�DOOHU�=HLFKHQ�DQ��GLH�HLQJHJHEHQ�ZHUGHQ�N|QQHQ�

O gIIQHW�0DWUL[:ULWHU�

õ *LEW�+RFKNRPPDV�DOV�%HJUHQ]HU�I�U�DOJHEUDLVFKH�2EMHNWH�HLQ�

P =HLJW�GDV�PDWKHPDWLVFKH�0HQ��DQ�

ù :HUWHW�HLQHQ�$XVGUXFN�DXV�

? /|VFKW�GDV�OHW]WH�2EMHNW�DXV�GHP�+LVWRU\�6SHLFKHU��E]Z��LP�
531�0RGXV�GHQ�JHVDPWHQ�6WDFN��

� /|VFKW�GHQ�JHVDPWHQ�,QKDOW�GHV�+LVWRU\�6SHLFKHUV�

m =HLJW�DOOH�YRUKHULJHQ�%HUHFKQXQJHQ�XQG�(UJHEQLVVH�DQ�XQG�
HUP|JOLFKW�,KQHQ��GDUDXI�]X]XJUHLIHQ�

À =HLJW�HLQH�/LVWH�DOOHU�%HIHKOH�GHV�7DVFKHQUHFKQHUV�DQ��
HLQVFKOLH�OLFK�GHU�LQ�%LEOLRWKHNHQ�KLQ]XJHI�JWHQ�%HIHKOH�

o gIIQHW�(TXDWLRQ:ULWHU�

HP49_version1.2.book  Page 7  Tuesday, March 7, 2000  10:57 AM



Seite 1-8 Tastatur

Ta
st

at
ur

p =HLJW�HLQ�0HQ��PLW�8QWHUPHQ�V�DQ��ZREHL�MHGHV�GLH�KlXILJ�
YHUZHQGHWHQ�V\PEROLVFKHQ�%HIHKOH�DXII�KUW�

H /|VFKW�GDV�=HLFKHQ�OLQNV�YRP�&XUVRU�

Reihe 5
Q %HUHFKQHW�GHQ�

QDW�UOLFKHQ�
$QWLORJDULWKPXV�GHU�DQJHJHEHQHQ�=DKO��6\QWD[��Q�[�

ï %HUHFKQHW�GHQ�QDW�UOLFKHQ�/RJDULWKPXV�GHU�DQJHJHEHQHQ�=DKO��
6\QWD[��/1�[�

R %HUHFKQHW�GDV�4XDGUDW�GHU�DQJHJHEHQHQ�=DKO��6\QWD[��R�[�

ð %HUHFKQHW�GLH�[�WH�:XU]HO�YRQ�\��6\QWD[��ð �[��\��

S %HUHFKQHW�GHQ�$UFXVVLQXV�HLQHV�:LQNHOV��6\QWD[��S�[�

î %HUHFKQHW�GLH�6XPPH�YRQ�=DKOHQ�LQQHUKDOE�GHU�DQJHJHEHQHQ�
*UHQ]HQ��6\QWD[��î�U L��M��6���ZREHL�U�GLH�,QGH[YDULDEOH��L�GHU�
$QIDQJVZHUW��M�GHU�(QGZHUW�XQG�6�GHU�6XPPDQG�LVW�

T %HUHFKQHW�GHQ�$UFXVNRVLQXV�HLQHV�:LQNHOV��6\QWD[��T�[�

*LEW�HLQ�'LIIHUHQ]LDWLRQV]HLFKHQ�HLQ�

U %HUHFKQHW�GHQ�$UFXVWDQJHQV�HLQHV�:LQNHOV��6\QWD[��U�[�

� *LEW�GHQ�,QWHJUDWLRQVRSHUDWRU�HLQ�

q %HUHFKQHW�\�KRFK�[��6\QWD[��\�q [�

r %HUHFKQHW�GLH�4XDGUDWZXU]HO�YRQ�[��6\QWD[��r�[�

s %HUHFKQHW�GHQ�6LQXV�HLQHV�:LQNHOV��6\QWD[��s [�

t %HUHFKQHW�GHQ�.RVLQXV�HLQHV�:LQNHOV��6\QWD[��t [�

u %HUHFKQHW�GHQ�7DQJHQV�HLQHV�:LQNHOV��6\QWD[��u [�

Reihe 6
V %HUHFKQHW�GHQ�

DOOJHPHLQHQ�$QWLORJDULWKPXV��%DVLV�����HLQHU�=DKO��6\QWD[��V 
[�

ý %HUHFKQHW�GHQ�DOOJHPHLQHQ�/RJDULWKPXV��%DVLV�����HLQHU�=DKO��
6\QWD[��ý [�

W )�JW�HLQ�§8QJOHLFK¨�=HLFKHQ�HLQ�

æ )�JW�HLQ�*OHLFKKHLWV]HLFKHQ�HLQ�

X )�JW�HLQ�§.OHLQHU�RGHU�JOHLFK¨�=HLFKHQ�HLQ�

� )�JW�HLQ�§.OHLQHU�DOV¨�=HLFKHQ�HLQ�

Y )�JW�HLQ�§*U|�HU�RGHU�JOHLFK¨�=HLFKHQ�HLQ�

ASIN ACOS ATANLNe yx
XY

LOG10 ARGABS=x
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Tastatur Seite 1-9

Tastatur

ë )�JW�HLQ�§*U|�HU�DOV¨�=HLFKHQ�HLQ�

Z =HLJW�GHQ�%HWUDJ�HLQHU�UHHOOHQ�RGHU�NRPSOH[HQ�=DKO�DQ��6\QWD[��
Z�[�

é %HUHFKQHW�GHQ�GXUFK�HLQH�NRPSOH[H�=DKO�GHILQLHUWHQ�:LQNHO��
6\QWD[��é�D ��EL

v )�JW�HLQ�([SRQHQWHQV\PERO�HLQ�XQG�EHWUDFKWHW�GLH�(LQJDEH�LP�
ZLVVHQVFKDIWOLFKHQ�0RGXV��DOV�0DQWLVVH�XQG�([SRQHQW��

w bQGHUW�GDV�9RU]HLFKHQ�HLQHU�=DKO�

O )�JW�HLQ�[�HLQ�

y %HUHFKQHW�GHQ�.HKUZHUW�HLQHU�=DKO��6\QWD[��y�[�

z )�KUW�HLQH�'LYLVLRQ�GXUFK��6\QWD[��[�z \�

Reihe 7
~ $NWLYLHUW�GLH�

EHQXW]HUGHILQLHUWH�7DVWDWXU�

� bQGHUW�GHQ�(LQJDEHPRGXV�

& =HLJW�HLQH�/LVWH�GHU�%HIHKOH�DQ��GLH�]XU�V\PEROLVFKHQ�/|VXQJ�YRQ�
*OHLFKXQJHQ�YHUZHQGHW�ZHUGHQ�

í =HLJW�HLQ�0HQ��PLW�$QZHQGXQJHQ�DQ��GLH�]XU�QXPHULVFKHQ�
/|VXQJ�YRQ�*OHLFKXQJHQ�YHUZHQGHW�ZHUGHQ�

* =HLJW�HLQH�/LVWH�GHU�H[SRQHQWLHOOHQ�XQG�ORJDULWKPLVFKHQ�
)XQNWLRQHQ�DQ�

û =HLJW�HLQH�/LVWH�GHU�WULJRQRPHWULVFKHQ�)XQNWLRQHQ�DQ�

( =HLJW�HLQH�(LQJDEHPDVNH�I�U�ILQDQ]LHOOH�%HUHFKQXQJHQ�DQ�

ç gIIQHW�GLH�$QZHQGXQJ�§7LPH¨�]XP�(LQVWHOOHQ�GHU�8KU]HLW�XQG�
6HW]HQ�YRQ�$ODUPHQ�

+ *LEW�HFNLJH�.ODPPHUQ�DOV�%HJUHQ]HU�I�U�9HNWRUHQ�RGHU�)HOGHU�
HLQ�

K *LEW�$QI�KUXQJV]HLFKHQ�DOV�%HJUHQ]HU�I�U�=HLFKHQIROJHQ�HLQ�

` $NWLYLHUW�GLH�$OSKD�7DVWHQEHOHJXQJ�

7¥9 *LEW�=DKOHQ�HLQ�

� )�KUW�HLQH�0XOWLSOLNDWLRQ�GXUFK��6\QWD[��[���\�

ENTRYUSERUSER NUM.SLVS.SLV TRIGEXP&LN TIMEFINANCE [[ ]]
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Seite 1-10 Tastatur

Ta
st

at
ur

Reihe 8
$ =HLJW�HLQH�/LVWH�GHU�

)XQNWLRQHQ�]XU�
,QILQLWHVLPDOUHFKQXQJ�DQ�

ú =HLJW�HLQH�/LVWH�GHU�DOJHEUDLVFKHQ�)XQNWLRQHQ�DQ�

% =HLJW�HLQH�/LVWH�GHU�0DWUL[�)XQNWLRQHQ�DQ�

÷ =HLJW�HLQH�/LVWH�GHU�VWDWLVWLVFKHQ�$QZHQGXQJHQ�DQ�

^ =HLJW�HLQH�/LVWH�GHU�8PZDQGOXQJV�)XQNWLRQHQ�DQ�

ø gIIQHW�GLH�$QZHQGXQJ�§8QLWV¨��(LQKHLWHQ��

_ *LEW�.ODPPHUQ�]XP�(LQVFKOLH�HQ�YRQ�3DUDPHWHUQ�DQ�

Q *LEW�HLQ�8QWHUVWULFK]HLFKHQ�]XU�(U]HXJXQJ�HLQHV�
(LQKHLWHQREMHNWV�HLQ�

< :lKOW�GLH�OLQNV�XPJHVFKDOWHWH�7DVWHQEHOHJXQJ�RGHU�GLH�OLQNV�
XPJHVFKDOWHWH�$OSKD�7DVWHQEHOHJXQJ�DXV�

4¥6 *LEW�=DKOHQ�HLQ�

- )�KUW�HLQH�6XEWUDNWLRQ�GXUFK��6\QWD[��[�-�\�

Reihe 9
! =HLJW�HLQH�/LVWH�GHU�

DULWKPHWLVFKHQ�)XQNWLRQHQ�DQ�

ó =HLJW�HLQH�/LVWH�GHU�)XQNWLRQHQ�I�U�NRPSOH[H�=DKOHQ�DQ�

# 6SHLFKHUW�HLQHQ�$XVGUXFN�DE�RGHU�GHILQLHUW�HLQH�
%HQXW]HUIXQNWLRQ�

ö /LVWHW�DOOH�%LEOLRWKHNHQ�DXI�

@ *LEW�HLQ���6\PERO�HLQ��XP�EHLVSLHOVZHLVH�HLQH�ELQlUH�*DQ]]DKO�
HLQ]XJHEHQ��

ì =HLJW�HLQH�/LVWH�GHU�)XQNWLRQHQ�I�U�%LQlUDULWKPHWLN�DQ�

� *LEW�JHVFKZHLIWH�.ODPPHUQ�DOV�/LVWHQEHJUHQ]HU�DQ�

� *LEW�GRSSHOWH�:LQNHONODPPHUQ�DOV�%HJUHQ]HU�I�U�GHQ�
3URJUDPPFRGH�HLQ�

> :lKOW�GLH�UHFKWV�XPJHVFKDOWHWH�7DVWHQEHOHJXQJ�RGHU�GLH�UHFKWV�
XPJHVFKDOWHWH�$OSKD�7DVWHQEHOHJXQJ�DXV�

1¥3 *LEW�=DKOHQ�HLQ�

= )�KUW�HLQH�$GGLWLRQ�GXUFK��6\QWD[��[�=�\�

UNITSCONVERTSTATMATRICESALGCALC (   )

CMPLX BASEARITH LIBDEF # {   }
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Tastatur Seite 1-11

Tastatur

Reihe 10
: 6HW]W�HLQ�DQJHKDOWHQHV�

3URJUDPP�RGHU�HLQH�
XQWHUEURFKHQH�$QZHQGXQJ�IRUW�

� 6FKDOWHW�GHQ�7DVFKHQUHFKQHU�DXV�

ü *LEW�GDV�6\PERO�§8QHQGOLFK¨�HLQ�

L *LEW�HLQHQ�UHFKWVJHULFKWHWHQ�3IHLO�HLQ�

, 9HUVLHKW�HLQ�2EMHNW�PLW�HLQHP�7DJ�

J %HJLQQW�HLQH�QHXH�=HLOH�

� *LEW�GLH�=DKO�3L�HLQ�

I *LEW�HLQ�.RPPD�HLQ�

| 5XIW�HLQH�YRUKHULJH�$QWZRUW�DXI�

� =HLJW�HLQ�(UJHEQLV�LP�1lKHUXQJVPRGXV�DQ�

; 6FKDOWHW�GHQ�7DVFKHQUHFKQHU�HLQ�

0 *LEW�GLH�=DKO�1XOO�HLQ�

. *LEW�HLQHQ�'H]LPDOSXQNW�HLQ�

F *LEW�HLQ�/HHU]HLFKHQ�HLQ�

\ %HUHFKQHW�HLQ�(UJHEQLV�RGHU�ZlKOW�HLQH�2SWLRQ�DXV�

G %ULFKW�HLQH�2SHUDWLRQ�DE�

Pfeiltasten
� %HZHJW�GHQ�&XUVRU�QDFK�REHQ�]XP�HUVWHQ�

2EMHNW�RGHU�)HOG�GHU�$Q]HLJH�

[ %HZHJW�GHQ�&XUVRU�QDFK�REHQ�]XP�YRUKHULJHQ�
2EMHNW�RGHU�)HOG�

� %HZHJW�GHQ�&XUVRU�QDFK�REHQ�]XP�HUVWHQ�
2EMHNW�RGHU�)HOG�

� %HZHJW�GHQ�&XUVRU�]XP�2EMHNW�RGHU�)HOG�DP�OLQNHQ�5DQG�GHU�
$Q]HLJH�

� %HZHJW�GHQ�&XUVRU�]XP�2EMHNW�RGHU�)HOG�DP�UHFKWHQ�5DQG�GHU�
$Q]HLJH�

{ %HZHJW�GHQ�&XUVRU�QDFK�OLQNV�]XP�YRUKHULJHQ�2EMHNW�RGHU�)HOG�

} %HZHJW�GHQ�&XUVRU�QDFK�UHFKWV�]XP�QlFKVWHQ�2EMHNW�RGHU�)HOG�

� %HZHJW�GHQ�&XUVRU�QDFK�OLQNV�]XP�HUVWHQ�2EMHNW�RGHU�)HOG�

� %HZHJW�GHQ�&XUVRU�QDFK�UHFKWV�]XP�OHW]WHQ�2EMHNW�RGHU�)HOG�

πOFFCONT

CANCEL

ANS NUM

:.
∞ ,
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Seite 1-12 Tastatur

Ta
st

at
ur

� %HZHJW�GHQ�&XUVRU�QDFK�XQWHQ�]XP�OHW]WHQ�2EMHNW�RGHU�)HOG�GHU�
$Q]HLJH�

] %HZHJW�GHQ�&XUVRU�QDFK�XQWHQ�]XP�QlFKVWHQ�2EMHNW�RGHU�)HOG�

� %HZHJW�GHQ�&XUVRU�QDFK�XQWHQ�]XP�OHW]WHQ�2EMHNW�RGHU�)HOG�

Tastenkonventionen
,Q�GLHVHP�+DQGEXFK�ZLUG�GDV�'U�FNHQ�HLQHU�7DVWH�DXI�HLQH�GHU�IROJHQGHQ�
GUHL�$UWHQ�GDUJHVWHOOW�

� (LQH�0HQ�WDVWHQ�2SHUDWLRQ�ZLUG�DQKDQG�YRQ�.OHLQEXFKVWDEHQ�
DQJH]HLJW��'HU�7H[W�GHU�2SHUDWLRQ�VWLPPW�PLW�GHP�LQ�HLQHP�
0HQ�WDVWHQPHQ���G�K��HLQHP�XQWHQ�DXI�GHP�%LOGVFKLUP�DQJH]HLJWHQ�
0HQ���DQJH]HLJWHQ�7H[W��EHUHLQ��

%HLVSLHOVZHLVH�LVW�HLQH�$QZHLVXQJ�]XP�'U�FNHQ�YRQ�(',7�HLQH�
$QZHLVXQJ��GLH�0HQ�WDVWH�GLUHNW�XQWHUKDOE�GHV�XQWHQ�DXI�GHP�
%LOGVFKLUP�DQJH]HLJWHQ�$XVGUXFNV�(',7�]X�GU�FNHQ���0HQ�WDVWHQ�VLQG�
GLH�7DVWHQ�a�ELV�f��

� (LQH�2SHUDWLRQ��GLH�QLFKW�GXUFK�'U�FNHQ�HLQHU�HLQ]HOQHQ�0HQ�WDVWH�
VRQGHUQ�GXUFK�'U�FNHQ�HLQHU�DQGHUHQ�7DVWH�E]Z��DQGHUHU�7DVWHQ�
JHVWDUWHW�ZLUG��ZLUG�GXUFK�HLQ�RGHU�PHKUHUH�7DVWHQ]HLFKHQ�GDUJHVWHOOW��
%HLVSLHOH��s��>B��} u XQG�h�

:HQQ�QXU�HLQ�7DVWHQ]HLFKHQ�DQJH]HLJW�ZLUG��GU�FNHQ�6LH�GLH�
HQWVSUHFKHQGH�7DVWH��ZLH�]�%��o��:HQQ�HLQHP�7DVWHQ]HLFKHQ�HLQ�<�
RGHU�>�YRUDQJHVWHOOW�LVW��EH]LHKW�VLFK�GDV�7DVWHQ]HLFKHQ�DXI�HLQHQ�
$XIGUXFN�REHUKDOE�GHU�7DVWH��1DFK�GHP�'U�FNHQ�YRQ�<�RGHU�>�
GU�FNHQ�6LH�GLH�7DVWH�XQWHUKDOE�GHV�$XIGUXFNV��%HLVSLHO��(LQH�
$QZHLVXQJ��<Z�]X�GU�FNHQ��LVW�HLQH�$QZHLVXQJ��]XHUVW�< XQG�
DQVFKOLH�HQG�z�]X�GU�FNHQ��GD�$%6�HLQ�$XIGUXFN�REHUKDOE�GHU�7DVWH�
z LVW�

� 'LH�7DVWH�I�U�HLQH�=DKO�RGHU�HLQHQ�%XFKVWDEHQ�ZLUG�DQKDQG�GHU�=DKO�
RGHU�GHV�%XFKVWDEHQV�JHNHQQ]HLFKQHW��]�%�����$�
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Inhalt

(LQ��XQG�$XVVFKDOWHQ ��������������������������������������������������������������

.RQWUDVWHLQVWHOOXQJ ������������������������������������������������������������

6WDQGDUGDQ]HLJH ����������������������������������������������������������������������

6WDWXVEHUHLFK�����������������������������������������������������������������������

0HQ�IHOGHU���������������������������������������������������������������������������

9HUZHQGHQ�GHU�%HIHKOV]HLOH���������������������������������������������������

(LQJHEHQ�YRQ�PHKUHUHQ�=HLOHQ �����������������������������������������

(LQJHEHQ�YRQ�=DKOHQ ����������������������������������������������������������

(LQJHEHQ�YRQ�=HLFKHQ�������������������������������������������������������

(LQJHEHQ�YRQ�6RQGHU]HLFKHQ�������������������������������������������

(LQJHEHQ�DXV�GHP�+LVWRU\�6SHLFKHU �������������������������������

%HDUEHLWHQ�GHU�%HIHKOV]HLOH����������������������������������������������

(LQJDEHPDVNHQ ����������������������������������������������������������������������

)HOGHU�LQ�(LQJDEHPDVNHQ �������������������������������������������������

6FKOLH�HQ�YRQ�(LQJDEHPDVNHQ ����������������������������������������

0RGL �����������������������������������������������������������������������������������������

bQGHUQ�YRQ�0RGL ���������������������������������������������������������������

$OJHEUDLVFKHU�0RGXV�XQG�531�0RGXV ���������������������������

([DNWHU�0RGXV�XQG�1lKHUXQJVPRGXV ���������������������������

%HUHFKQXQJHQ�LQ�GHU�%HIHKOV]HLOH����������������������������������������

=HLWIXQNWLRQHQ ������������������������������������������������������������������������

(LQVWHOOHQ�GHV�'DWXPV�XQG�GHU�8KU]HLW ��������������������������

bQGHUQ�GHV�'DWXP��RGHU�8KU]HLWIRUPDWV �����������������������

$ODUPIXQNWLRQHQ����������������������������������������������������������������
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Einleitung
,Q�GLHVHP�.DSLWHO�ZLUG�HUNOlUW��ZLH�6LH�,KUHQ�+3 ��*�VFKQHOO�HLQVHW]HQ�
N|QQHQ��6LH�HUIDKUHQ�KLHU��ZLH�6LH�GLH�$Q]HLJH�GHV�7DVFKHQUHFKQHUV�
DQSDVVHQ�XQG�ZLH�6LH�YHUVFKLHGHQH�$UEHLWVPRGL�GHV�7DVFKHQUHFKQHUV�
HLQVWHOOHQ��GLH�GLH�$UEHLWVZHLVH�GHV�+3 ��*�IHVWOHJHQ�

(V�ZHUGHQ�YHUVFKLHGHQH�0|JOLFKNHLWHQ�GHU�'DWHQHLQJDEH�EHKDQGHOW��6LH�
ZHUGHQ�DXFK�¥�DQKDQG�YRQ�PHKUHUHQ�%HLVSLHOHQ�¥�HUIDKUHQ��ZLH�6LH�
%HUHFKQXQJHQ�HLQJHEHQ�N|QQHQ�

'HU�+3 ��*�YHUI�JW��EHU�HLQH�Q�W]OLFKH�$ODUPIXQNWLRQ��6LH�N|QQHQ�GLHVH�
)XQNWLRQ�EHQXW]HQ��XP�VLFK�DQ�7HUPLQH�HULQQHUQ�]X�ODVVHQ�RGHU�
3URJUDPPH�]X�HLQHU�EHVWLPPWHQ�=HLW�DXV]XI�KUHQ�

Ein- und Ausschalten

Einschalten

=XP�(LQVFKDOWHQ�GHV�+3���*�GU�FNHQ�6LH ;�

:HQQ�VLFK�GHU�7DVFKHQUHFKQHU�GXUFK�'U�FNHQ�YRQ�;�QLFKW�HLQVFKDOWHQ�
OlVVW��VLQG�GLH�%DWWHULHQ�P|JOLFKHUZHLVH�OHHU��$QZHLVXQJHQ�]XP�
$XVZHFKVHOQ�GHU�%DWWHULHQ�ILQGHQ�6LH�LQ�$QKDQJ�'��§)HKOHUEHKHEXQJ¨�

:HQQ�GLH�0HOGXQJ�§,QYDOLG�&DUG�'DWD¨�MHGHV�0DO�DQJH]HLJW�ZLUG��ZHQQ�6LH�
GHQ�7DVFKHQUHFKQHU�HLQVFKDOWHQ��P�VVHQ�6LH�GLH�3RUWV�GHV�
7DVFKHQUHFKQHUV�LQLWLDOLVLHUHQ��$QZHLVXQJHQ�KLHU]X�ILQGHQ�6LH�DXI�
6HLWH�'���

%HLP�(LQVFKDOWHQ�GHV�7DVFKHQUHFKQHUV�ZHUGHQ�GLH�'DWHQ�DQJH]HLJW��GLH�
GHU�5HFKQHU�YRU�GHP�OHW]WHQ�$XVVFKDOWHQ�DQJH]HLJW�KDW�

'HU�+3���*�LVW�PLW�HLQHP�DXWRPDWLVFKHQ�(QHUJLHVSDUVFKDOWHU�DXVJHU�VWHW��
'LHVHU�6FKDOWHU�ZLUG�DNWLYLHUW��ZHQQ�GHU�7DVFKHQUHFKQHU���0LQXWHQ�ODQJ�
LQDNWLY�LVW��,Q�GLHVHP�)DOO�ZLUG�GLH�$Q]HLJH�DEJHVFKDOWHW��6LH�N|QQHQ�GLH�
$Q]HLJH�¥�XQG�LKUHQ�,QKDOW�¥�GXUFK�'U�FNHQ�YRQ�; ZLHGHUKHUVWHOOHQ�

:HQQ�GHU�7DVFKHQUHFKQHU�EHUHLWV�HLQJHVFKDOWHW�LVW��KDW�GLH�7DVWH�;�
GLHVHOEH�:LUNXQJ�ZLH�G�

:HQQ�6LH�GHQ�7DVFKHQUHFKQHU�]XP�HUVWHQ�0DO�HLQVFKDOWHQ��ZLUG�
GLH�0HOGXQJ�§7U\�WR�5HFRYHU�0HPRU\"¨�DQJH]HLJW��%HDQWZRUWHQ�
6LH�GLHVH�)UDJH��LQGHP�6LH�12�GU�FNHQ�
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Kontrasteinstellung

:HQQ�6LH�GHQ�.RQWUDVW�GHU�$Q]HLJH�lQGHUQ�P|FKWHQ��XQG�GDPLW�GHQ�7H[W�
LP�9HUJOHLFK�]XP�+LQWHUJUXQG�KHOOHU�RGHU�GXQNOHU�HLQVWHOOHQ���I�KUHQ�6LH�
IROJHQGH�6FKULWWH�DXV�

�� +DOWHQ�6LH�GLH�7DVWH�; JHGU�FNW�

�� 'U�FNHQ�6LH�=��GHU�7H[W�ZLUG�GXQNOHU��RGHU����GHU�7H[W�ZLUG�KHOOHU��

�� /DVVHQ�6LH�GLH�7DVWH�;�ORV��ZHQQ�GHU�.RQWUDVW�ULFKWLJ�HLQJHVWHOOW�LVW�

Ausschalten

=XP�$XVVFKDOWHQ�GHV�7DVFKHQUHFKQHUV�GU�FNHQ�6LH�> ��

6LH�EUDXFKHQ�GHQ�,QKDOW�GHV�+LVWRU\�6SHLFKHUV�QLFKW�]X�VSHLFKHUQ��EHYRU�
6LH�GHQ�7DVFKHQUHFKQHU�DXVVFKDOWHQ���'HU�+LVWRU\�6SHLFKHU�ZLUG�DXI�6HLWH�
����EHVFKULHEHQ���:HQQ�6LH�,KUHQ�7DVFKHQUHFKQHU�GDV�QlFKVWH�0DO�
HLQVFKDOWHQ��ZLUG�,KU�+LVWRU\�6SHLFKHU�ZLHGHU�DQJH]HLJW�

Standardanzeige
'LH�$Q]HLJH��GLH�EHLP�(LQVFKDOWHQ�GHV�7DVFKHQUHFKQHUV�HUVFKHLQW��ZLUG�
6WDQGDUGDQ]HLJH�JHQDQQW�

Abbildung 2-1: Die Standardanzeige

=DKOUHLFKH�2SHUDWLRQHQ�,KUHV�7DVFKHQUHFKQHUV�N|QQHQ�YRQ�GHU�
6WDQGDUGDQ]HLJH�DXV�DXVJHI�KUW�ZHUGHQ��:HQQ�6LH�MHGRFK�YHUVFKLHGHQH�
$QZHQGXQJHQ��ZLH�(TXDWLRQ:ULWHU��0DWUL[:ULWHU�XVZ���|IIQHQ��lQGHUW�
VLFK�GLH�$Q]HLJH��XP�,KQHQ�:HUN]HXJH�I�U�GLH�$UEHLW�PLW�GHU�JH|IIQHWHQ�
$QZHQGXQJ�]XU�9HUI�JXQJ�]X�VWHOOHQ�

Statusbereich

Menüfelder

History-Speicher
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'LH�6WDQGDUGDQ]HLJH�HQWKlOW�GUHL�+DXSWNRPSRQHQWHQ�

� 6WDWXVEHUHLFK

� +LVWRU\�6SHLFKHU

� 0HQ�IHOGHU

=XVlW]OLFK�]XP�6WDWXVEHUHLFK��GHP�+LVWRU\�6SHLFKHU�XQG�GHQ�0HQ�IHOGHUQ�
ZLUG�DXV�GHU�XQWHUVWHQ�=HLOH�GHU�$Q]HLJH�GLH�%HIHKOV]HLOH��ZHQQ�6LH�PLW�
GHU�'DWHQHLQJDEH�EHJLQQHQ��'LH�%HIHKOV]HLOH�¥�RGHU�%HQXW]HU�
(LQJDEH]HLOH�¥�ZLUG�DXI�6HLWH�����HUOlXWHUW�

Statusbereich

'HU�6WDWXVEHUHLFK�]HLJW�,QGLNDWRUHQ��GHQ�DNWXHOOHQ�9HU]HLFKQLVSIDG�XQG�
0HOGXQJHQ�DQ��'LH�YHUVFKLHGHQHQ�$ODUPH�ZHUGHQ�HEHQIDOOV�DQJH]HLJW�

'LH�,QGLNDWRUHQ�]HLJHQ�GLH�YRQ�,KQHQ�JHZlKOWHQ�(LQVWHOOXQJHQ��EHVWLPPWH�
7DVWHQ��GLH�6LH�JHGU�FNW�KDEHQ��XQG�GHQ�6WDWXV�GHV�7DVFKHQUHFKQHUV�DQ��
7DEHOOH�����ZHLWHU�XQWHQ�HQWKlOW�GLH�NRPSOHWWH�/LVWH�GHU�,QGLNDWRUHQ�

'HU�6WDWXVEHUHLFK�EHVWHKW�VWDQGDUGPl�LJ�DXV�]ZHL�=HLOHQ��6LH�N|QQHQ�
GLHVHQ�%HUHLFK�DXI�HLQH�=HLOH�UHGX]LHUHQ�RGHU�GHQ�6WDWXVEHUHLFK�
YROOVWlQGLJ�DXVEOHQGHQ��6LH�N|QQHQ�GDGXUFK�PHKU�YRP�+LVWRU\�6SHLFKHU�
DQ]HLJHQ�ODVVHQ��6LHKH�§$Q]HLJHPRGL¨�DXI�6HLWH������I�U�,QIRUPDWLRQHQ�
�EHU�GDV�bQGHUQ�GHU�*U|�H�GHV�6WDWXVEHUHLFKV�

Symbol Bedeutung

6LH�KDEHQ�< JHGU�FNW�

6LH�KDEHQ�> JHGU�FNW�

'LH�$OSKD�7DVWDWXU�LVW�DNWLY��G�K���6LH�KDEHQ�` JHGU�FNW�

$ODUP��6LH�KDEHQ�]XP�%HLVSLHO�HLQHQ�7HUPLQ�RGHU�GLH�
%DWWHULHQ�VLQG�OHHU��'LH�0HOGXQJ�LQ�GHU�=HLOH�XQWHUKDOE�GHV�
,QGLNDWRUV�HQWKlOW�ZHLWHUH�,QIRUPDWLRQHQ�

'HU�7DVFKHQUHFKQHU�LVW�EHVFKlIWLJW�

(V�ZHUGHQ�'DWHQ�DQ�HLQ�H[WHUQHV�*HUlW��EHUWUDJHQ�

'(* 'HU�:LQNHOPRGXV�§*UDG¨�LVW�DNWLY�

5$' 'HU�:LQNHOPRGXV�§5DGLDQW¨�LVW�DNWLY�

*5' 'HU�:LQNHOPRGXV�§*RQ¨�LVW�DNWLY�

;<= 'HU�0RGXV�I�U�NDUWHVLVFKH�.RRUGLQDWHQ�LVW�DNWLY�
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Tabelle 2-1: Indikatoren

History-Speicher

$OOH�2EMHNWH��GLH�6LH�PLW�GHP�+3 ��*�HUVWHOOHQ�¥�*OHLFKXQJHQ��
%HUHFKQXQJHQ��*UDSKHQ��3ORWV��3URJUDPPH��9DULDEOHQ�XVZ��¥�ZHUGHQ�LP�
+LVWRU\�6SHLFKHU�GHU�$Q]HLJH�DQJH]HLJW��VLHKH�$EELOGXQJ�����DXI�
6HLWH�������'U�FNHQ�6LH�[�RGHU�]��XP�GHQ�+LVWRU\�6SHLFKHU�]X�
GXUFKODXIHQ��6LH�N|QQHQ�DXFK�HLQ�YRUKHULJHV�2EMHNW�DXVZlKOHQ��XP�HV�
HUQHXW�]X�EHQXW]HQ�RGHU�LQ�HLQ�QHXHV�2EMHNW�DXI�GHU�%HIHKOV]HLOH�]X�
LQWHJULHUHQ�

5a= 'HU�0RGXV�I�U�3RODU��RGHU�=\OLQGHUNRRUGLQDWHQ�LVW�DNWLY�

5aa 'HU�0RGXV�I�U�3RODU��RGHU�.XJHONRRUGLQDWHQ�LVW�DNWLY�

+/7 (LQ�3URJUDPP�ZXUGH�XQWHUEURFKHQ�RGHU�HLQH�$QZHQGXQJ�
DQJHKDOWHQ�

�86 'LH�%HQXW]HUWDVWDWXU�LVW�I�U�HLQH�2SHUDWLRQ�DNWLY�

865 'LH�%HQXW]HUWDVWDWXU�LVW�VR�ODQJH�DNWLY��ELV�6LH�<~ 
GU�FNHQ�

$/* 'HU�DOJHEUDLVFKH�0RGXV�LVW�DNWLY�

35* 'HU�3URJUDPP�0RGXV�LVW�DNWLY�

'LH�(UJHEQLVVH�ZHUGHQ�LP�1lKHUXQJVPRGXV�DQJH]HLJW�

 'LH�(UJHEQLVVH�ZHUGHQ�LP�H[DNWHQ�0RGXV�DQJH]HLJW�

5HHOOHU�0RGXV�

.RPSOH[HU�0RGXV�

;��RU�<���� 'LH�DNWXHOOH�XQDEKlQJLJH�9DULDEOH�

'(& 'H]LPDO�=DKOHQEDVLV�

%,1 %LQlU�=DKOHQEDVLV�

+(; +H[DGH]LPDO�=DKOHQEDVLV�

2&7 2NWDO�=DKOHQEDVLV�

Symbol Bedeutung (Fortsetzung)
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8P�HLQ�2EMHNW�DXV�GHP�+LVWRU\�6SHLFKHU�LQ�GLH�%HIHKOV]HLOH�HLQ]XI�JHQ��
SRVLWLRQLHUHQ�6LH�GHQ�&XUVRU�DQ�GLH�6WHOOH��DQ�GHU�GDV�2EMHNW�HLQJHI�JW�
ZHUGHQ�VROO��XQG�

�� 'U�FNHQ�6LH�m�

�� 'U�FNHQ�6LH�]�RGHU�[��ELV�GDV�JHZ�QVFKWH�2EMHNW�KHUYRUJHKREHQ�LVW�

�� 'U�FNHQ�6LH�\�

6LH�N|QQHQ�PHKU�YRP�+LVWRU\�6SHLFKHU�JOHLFK]HLWLJ�DQ]HLJHQ��ZHQQ�6LH�GLH�
*U|�H�GHV�6WDWXVEHUHLFKV�RGHU�GLH�6\VWHPVFKULIWJU|�H�YHUNOHLQHUQ���6LHKH�
§$Q]HLJHPRGL¨�DXI�6HLWH�������

,KUH�2EMHNWH�EOHLEHQ�VRODQJH�LP�+LVWRU\�6SHLFKHU��ELV�6LH�VLH�O|VFKHQ��'LH�
2EMHNWH�ZHUGHQ�EHLP�$XVVFKDOWHQ�GHV�7DVFKHQUHFKQHUV�DXWRPDWLVFK�
JHVSHLFKHUW��6LH�N|QQHQ�GHQ�JHVDPWHQ�,QKDOW�GHV�+LVWRU\�6SHLFKHUV�GXUFK�
'U�FNHQ�YRQ�> ��O|VFKHQ�

Menüfelder

0HQ�IHOGHU�ZHUGHQ�DP�XQWHUHQ�5DQG�GHU�PHLVWHQ�$Q]HLJHQ�DQJH]HLJW��
-HGHV�(OHPHQW�LQ�HLQHP�0HQ��LVW�HQWZHGHU

� HLQ�%HIHKO�

� GHU�1DPH�HLQHV�DQGHUHQ�0HQ�V�

� HLQH�9DULDEOH�RGHU

� HLQ�8QWHUYHU]HLFKQLV�

'DV�0HQ��lQGHUW�VLFK�MH�QDFKGHP��ZHOFKH�7DVWH�6LH�GU�FNHQ�E]Z��
ZHOFKHQ�%HIHKO�RGHU�ZHOFKHV�8QWHUPHQ��6LH�DXVZlKOHQ��:HQQ�6LH�]XP�
%HLVSLHO�j GU�FNHQ��]HLJW�GDV�0HQ��GLH�9DULDEOHQ�XQG�9HU]HLFKQLVVH�DQ��
DXI�GLH�6LH�YRP�DNWXHOOHQ�3IDG�DXV�]XJUHLIHQ�N|QQHQ���9DULDEOHQ�VLQG�PLW�
HLQHP�1DPHQ�YHUVHKHQH�2EMHNWH��GLH�6LH�HUVWHOOW�XQG�JHVSHLFKHUW�KDEHQ��
XQG�8QWHUYHU]HLFKQLVVH�VLQG�6SHLFKHUEHUHLFKH��GHQHQ�6LH�HLQHQ�1DPHQ�
]XJHZLHVHQ�KDEHQ��PHLVWHQV�XP�GLH�JHVSHLFKHUWHQ�2EMHNW�EHVVHU�
YHUZDOWHQ�]X�N|QQHQ��9DULDEOHQ�XQG�9HU]HLFKQLVVH�ZHUGHQ�LQ�.DSLWHO����
§6SHLFKHUQ�YRQ�2EMHNWHQ¨��DXVI�KUOLFK�HUNOlUW��

:HQQ�6LH�EHVWLPPWH�DQGHUH�7DVWHQ�GU�FNHQ��ZLUG�GDV�0HQ��DXFK�
YHUlQGHUW��XP�%HIHKOH�RGHU�DQGHUH�0HQ�V�DQ]X]HLJHQ��:HQQ�HLQ�%HIHKO�
DXVJHZlKOW�LVW��N|QQHQ�6LH�GDPLW�DQ�'DWHQ�EHVWLPPWH�2SHUDWLRQHQ�ZLH�
EHLVSLHOVZHLVH�HLQH�PDWKHPDWLVFKH�2SHUDWLRQ��HLQH�6SHLFKHURSHUDWLRQ��
HLQH�(LQKHLWHQXPZDQGOXQJ�XVZ��GXUFKI�KUHQ�
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=DKOUHLFKH�JlQJLJH�%HIHKOH�KDEHQ�HLQH�HLJHQH�7DVWH��6LH�N|QQHQ�
EHLVSLHOVZHLVH�HLQ�2EMHNW�GXUFK�'U�FNHQ�YRQ�k�VSHLFKHUQ�RGHU�GHQ�
6LQXV�HLQHV�:LQNHOV�GXUFK�'U�FNHQ�YRQ�s�EHUHFKQHQ��$QGHUH�%HIHKOH�
P�VVHQ�DXV�0HQ�V�DXVJHZlKOW�ZHUGHQ�

Auswählen eines Menüpunkts

(LQ�XQWHQ�DXI�GHU�$Q]HLJH�DXIJHI�KUWHU�
0HQ�SXQNW�NDQQ�GXUFK�'U�FNHQ�GHU�
HQWVSUHFKHQGHQ�0HQ�WDVWH�¥�G�K��HLQH�GHU�
GXUFK�a�ELV�f JHNHQQ]HLFKQHWHQ�7DVWHQ�¥�
XQPLWWHOEDU�XQWHUKDOE�GHV�0HQ�SXQNWV�
DXVJHZlKOW�ZHUGHQ��,Q�GHP�%HLVSLHO�UHFKWV�
Z�UGHQ�6LH�EHLVSLHOVZHLVH�]XP�$XVZlKOHQ�YRQ�(',7�LP�0HQ��GLH�
0HQ�WDVWH�a�GU�FNHQ��GD�VLFK�a�XQPLWWHOEDU�XQWHUKDOE�YRQ�(',7�
EHILQGHW��

2EZRKO�]DKOUHLFKH�0HQ�WDVWHQPHQ�V�
YHUI�JEDU�VLQG��VLQG�GLH�PHLVWHQ�%HIHKOH�GHV�
+3 ��*�HLQIDFKHU��EHU�$XVZDKOOLVWHQPHQ�V�
]XJlQJOLFK��'LHVHU�0HQ�W\S�¥�LQ�)RUP�HLQHU�
6FUROO�/LVWH�¥�]HLJW�lKQOLFKH�%HIHKOVJUXSSHQ�
DQ��]�%��,QILQLWHVLPDOUHFKQXQJVEHIHKOH��
7ULJRQRPHWULHEHIHKOH�XVZ����8P�HLQ�%HLVSLHO�GLHVHV�0HQ�V�]X�VHKHQ��
GU�FNHQ�6LH�>ú��

'LH�PHLVWHQ�0HQ�V�N|QQHQ�DOV�0HQ�WDVWHQPHQ��XQG�DOV�
$XVZDKOOLVWHQPHQ��DQJH]HLJW�ZHUGHQ��,Q�GLHVHP�)DOO�LVW�GLH�
6WDQGDUGHLQVWHOOXQJ�GLH�$XVZDKOOLVWH��:HQQ�DOOH�0HQ�V�DOV�
0HQ�WDVWHQPHQ�V�DQJH]HLJW�ZHUGHQ�VROOHQ��lQGHUQ�6LH�)ODJ�¥����DXI�
§1LFKW�JHVHW]W¨�

Mehrseitige Menüs

(LQLJH�0HQ�WDVWHQPHQ�V�HQWKDOWHQ�PHKU�0HQ�SXQNWH��DOV�DXI�GHU�$Q]HLJH�
GDUJHVWHOOW�ZHUGHQ�N|QQHQ��'U�FNHQ�6LH�LQ�GLHVHP�)DOO�l �RGHU�< 
L���XP�ZHLWHUH�6HLWHQ�GHV�0HQ�V�DQ]X]HLJHQ��

:HQQ�HLQ�$XVZDKOOLVWHQPHQ��PHKU�0HQ�SXQNWH�HQWKlOW��DOV�DXI�GHU�
$Q]HLJH�GDUJHVWHOOW�ZHUGHQ�N|QQHQ��GU�FNHQ�6LH�]�RGHU�[��XP�ZHLWHUH�
0HQ�SXQNWH�DQ]X]HLJHQ��6LH�N|QQHQ�DXFK�GLUHNW�]X�HLQHP�0HQ�SXQNW�LQ�
GHU�$XVZDKOOLVWH�VSULQJHQ��LQGHP�6LH�GDV�HUVWH�=HLFKHQ�GHV�0HQ�SXQNWV�
HLQJHEHQ��EHL�QXPPHULHUWHQ�0HQ�V�GLH�1XPPHU�GHV�0HQ�SXQNWV��
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Verwenden der Befehlszeile
'LH�%HIHKOV]HLOH�LVW�GHU�%HUHLFK�GHU�$Q]HLJH��LQ�GHP�6LH�2EMHNWH�HLQJHEHQ�
XQG�EHDUEHLWHQ�N|QQHQ��'LH�%HIHKOV]HLOH�EHILQGHW�VLFK�LPPHU�DP�XQWHUHQ�
5DQG�GHU�$Q]HLJH��XQPLWWHOEDU��EHU�GHQ�0HQ�IHOGHUQ���6LHKH�$EELOGXQJ�
����DXI�6HLWH������

6LH�EUDXFKHQ�GLH�%HIHKOV]HLOH�QLFKW�DXV]XZlKOHQ��EHYRU�6LH�HLQ�QHXHV�
2EMHNW�HLQJHEHQ��6REDOG�6LH�PLW�GHU�(LQJDEH�YRQ�7H[W�¥�=DKOHQ�RGHU�
=HLFKHQ�¥�EHJLQQHQ��ZLUG�GLH�%HIHKOV]HLOH�DNWLY��:HQQ�6LH�EHLVSLHOVZHLVH���
PLW���PXOWLSOL]LHUHQ�P|FKWHQ��JHEHQ�6LH���HLQ��'LHVH�=DKO�ZLUG�HUVFKHLQW�
VRIRUW�LQ�GHU�XQWHUVWHQ�=HLOH�GHU�$Q]HLJH��'LHVH�=HLOH�LVW�GLH�%HIHKOV]HLOH��
(LQ�EOLQNHQGHU�3IHLO�UHFKWV�YRQ���]HLJW�DQ��GDVV�6LH�VLFK�LP�
'DWHQHLQJDEHPRGXV�EHILQGHQ��*HEHQ�6LH�MHW]W�GHQ�5HVW�GHV�2EMHNWV�HLQ�
�LQ�GLHVHP�%HLVSLHO�GXUFK�'U�FNHQ�YRQ���XQG����

:HQQ�6LH�GLH�(LQJDEH�,KUHV�2EMHNWV�EHHQGHW�KDEHQ��GU�FNHQ�6LH \��
:HQQ�6LH�HLQH�%HUHFKQXQJ�HLQJHJHEHQ�KDEHQ��ZLUG�GDV�(UJHEQLV�LQ�GHU�
=HLOH�XQWHU�GHU�%HUHFKQXQJ�DQJH]HLJW��,KUH�%HUHFKQXQJ�EOHLEW�GDEHL�
HUKDOWHQ��VR�GDVV�6LH�VHKHQ�N|QQHQ��ZLH�6LH�(UJHEQLV�HUKDOWHQ�KDEHQ��
�6HLWH������]HLJW�HLQ�%HLVSLHO��

6LH�EUHFKHQ�HLQH�%HIHKOV]HLOHQHLQJDEH�DE��LQGHP�6LH�G�GU�FNHQ��6LH�
ZHUGHQ�GD]X�DXIJHIRUGHUW��,KUH�$EVLFKW�]X�EHVWlWLJHQ��IDOOV�,KUH�(LQJDEH�
GLH�%UHLWH�GHU�$Q]HLJH��EHUVFKUHLWHW�

Eingeben von mehreren Zeilen

'LH�,QIRUPDWLRQHQ��GLH�6LH�LQ�GLH�%HIHKOV]HLOH�HLQJHEHQ��N|QQHQ�PHKUHUH�
=HLOHQ�HLQQHKPHQ��ZHQQ�6LH�]XP�%HLVSLHO�HLQ�3URJUDPP�HLQJHEHQ��
�,QIRUPDWLRQHQ��EHU�GLH�(LQJDEH�YRQ�3URJUDPPHQ�ILQGHQ�6LH�LQ�.DSLWHO�
����§(LQI�KUXQJ�LQ�GLH�3URJUDPPLHUXQJ¨���8P�HLQH�QHXH�=HLOH�]X�HUVWHOOHQ��
GU�FNHQ�6LH�>�J��'LH�EHUHLWV�HLQJHJHEHQHQ�'DWHQ�ZHUGHQ�XP�HLQH�=HLOH�
QDFK�REHQ�YHUVFKREHQ�XQG�HLQH�QHXH�=HLOH�VWHKW�]XU�(LQJDEH�GHV�5HVWV�
GHV�2EMHNWV�]XU�9HUI�JXQJ�

6LH�N|QQHQ�GHQ�$Q]HLJHPRGXV�VR�HLQVWHOOHQ��GDVV�MHGH�QHXH�=HLOH�
DXWRPDWLVFK�HLQJHU�FNW�ZLUG���6LHKH�§$Q]HLJHPRGL¨�DXI�6HLWH�������
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Eingeben von Zahlen

Positive Zahlen

=XU�(LQJDEH�HLQHU�SRVLWLYHQ�=DKO�GU�FNHQ�6LH�GLH�HQWVSUHFKHQGHQ�
=LIIHUQWDVWHQ�XQG�EHL�%HGDUI�GLH�'H]LPDOVWHOOHQWDVWH��.��

Negative Zahlen

=XU�(LQJDEH�HLQHU�QHJDWLYHQ�=DKO�JHEHQ�6LH�GLH�=DKO�]XHUVW�VR�HLQ��DOV�RE�
VLH�HLQH�SRVLWLYH�=DKO�ZlUH��XQG�GU�FNHQ�6LH�GDQQ�w��'LH�7DVWH�w�lQGHUW�
GDV�9RU]HLFKHQ�GHU�=DKO�LQ�GHU�%HIHKOV]HLOH��YRQ�SRVLWLY�DXI�QHJDWLY�RGHU�
XPJHNHKUW�

Ganzzahlen und reelle Zahlen

:HQQ�6LH�LP�H[DNWHQ�0RGXV�DUEHLWHQ��VLHKH�6HLWH�������KlQJW�GLH�/|VXQJ�
HLQHU�%HUHFKQXQJ�GDYRQ�DE��ZLH�6LH�*DQ]]DKOHQ�GDUVWHOOHQ��:HQQ�6LH�HLQH�
*DQ]]DKO�DOV�UHHOOH�=DKO�UHSUlVHQWLHUHQ�¥�LQGHP�6LH�HLQHQ�'H]LPDOSXQNW�
QDFK�GHU�=DKO�HLQJHEHQ�¥�QLPPW�GHU�+3 ��*�DQ��GDVV�6LH�LQ�GHQ�
1lKHUXQJVPRGXV��VLHKH�6HLWH�������ZHFKVHOQ�P|FKWHQ��6LH�N|QQHQ�VRPLW�
LP�H[DNWHQ�0RGXV�HLQH�1lKHUXQJVO|VXQJ�HUKDOWHQ��LQGHP�6LH�*DQ]]DKOHQ�
DOV�UHHOOH�=DKOHQ�HLQJHEHQ�

Abbildung 2-2: (A) 2 ist als Ganzzahl eingegeben; (B) 2 ist als reelle Zahl eingegeben.

Eingeben einer Zahl als Mantisse und Exponent

�� *HEHQ�6LH�GLH�0DQWLVVH�HLQ��XQG�GU�FNHQ�6LH�EHL�%HGDUI�w��XP�LKU�
9RU]HLFKHQ�]X�ZHFKVHOQ��

�� 'U�FNHQ�6LH�v��(V�ZLUG�HLQ�§(¨�DQJH]HLJW��'DV�EHGHXWHW��GDVV�6LH�
MHW]W�GHQ�([SRQHQWHQ�HLQJHEHQ�N|QQHQ�

�� *HEHQ�6LH�GHQ�([SRQHQWHQ�HLQ��XQG�GU�FNHQ�6LH�EHL�%HGDUI�w��XP�
VHLQ�9RU]HLFKHQ�]X�ZHFKVHOQ��

�� 'U�FNHQ�6LH�\�

(LQH�=DKO��GLH�DOV�0DQWLVVH�XQG�([SRQHQW�HLQJHJHEHQ�ZLUG��ZLUG�QXU�GDQQ�
DOV�0DQWLVVH�XQG�([SRQHQW�DQJH]HLJW��ZHQQ�GHU�$Q]HLJHPRGXV�DXI�GHQ�

(A) (B)
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ZLVVHQVFKDIWOLFKHQ�RGHU�DXI�GHQ�WHFKQLVFKHQ�0RGXV�HLQJHVWHOOW�LVW��
,QIRUPDWLRQHQ��EHU�YHUVFKLHGHQH�$Q]HLJHPRGL�GHU�=DKOHQ�ILQGHQ�6LH�LP�
QlFKVWHQ�$EVFKQLWW�

Anzeigemodus der Zahlen

5HHOOH�=DKOHQ�N|QQHQ�LQ�HLQHP�YRQ�YLHU�$Q]HLJHPRGL�DQJH]HLJW�ZHUGHQ�

� 6WDQGDUGPRGXV��=HLJW�=DKOHQ�PLW�YROOHU�*HQDXLJNHLW�DQ��(V�ZHUGHQ�
ELV�]X����VLJQLILNDQWH�'H]LPDOVWHOOHQ�DQJH]HLJW�

� )HVWNRPPD�0RGXV��=HLJW�=DKOHQ�DXI�GLH�YRP�%HQXW]HU�IHVWJHOHJWH�
$Q]DKO�YRQ�'H]LPDOVWHOOHQ�JHUXQGHW�DQ��5HHOOH�=DKOHQ��EHU�����ZHUGHQ�
GXUFK�7UHQQ]HLFKHQ��.RPPDV�RGHU�3XQNWH��LQ�'UHLHUJUXSSHQ�
JHJOLHGHUW�

� :LVVHQVFKDIWOLFKHU�0RGXV��=HLJW�=DKOHQ�DOV�0DQWLVVH�¥�PLW�HLQHU�
6WHOOH�OLQNV�YRP�'H]LPDO]HLFKHQ�XQG�GHU�YRP�%HQXW]HU�IHVWJHOHJWHQ�
$Q]DKO�YRQ�'H]LPDOVWHOOHQ�¥�XQG�([SRQHQW�DQ��%HLVSLHO�������ZLUG�LP�
ZLVVHQVFKDIWOLFKHQ�0RGXV�PLW���'H]LPDOVWHOOHQ�DOV��������(��
GDUJHVWHOOW�

� 7HFKQLVFKHU�0RGXV��=HLJW�=DKOHQ�DOV�0DQWLVVH�¥�PLW�GHU�YRP�
%HQXW]HU�IHVWJHOHJWHQ�$Q]DKO�YRQ�'H]LPDOVWHOOHQ�¥�XQG�HLQHP�
([SRQHQWHQ��GHU�HLQ�9LHOIDFKHV�YRQ���LVW��DQ��%HLVSLHO��������ZLUG�LP�
WHFKQLVFKHQ�0RGXV�PLW���'H]LPDOVWHOOHQ�DOV��������(��GDUJHVWHOOW�

=DKOHQ�ZHUGHQ�VWDQGDUGPl�LJ�LP�6WDQGDUGPRGXV�DQJH]HLJW��6LH�N|QQHQ�
GHQ�$Q]HLJHPRGXV�GXUFK�'U�FNHQ�YRQ�h lQGHUQ��'LHV�ZLUG�DXI�
6HLWH������DXVI�KUOLFK�HUNOlUW�

,P�)HVWNRPPD���ZLVVHQVFKDIWOLFKHQ�XQG�WHFKQLVFKHQ�0RGXV�N|QQHQ�6LH�
PD[LPDO����'H]LPDOVWHOOHQ�IHVWOHJHQ�
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Eingeben von Zeichen

6LH�N|QQHQ�PLW�GHU�$OSKD�7DVWDWXU�GHV�+3 ��*�%XFKVWDEHQ�XQG�DQGHUH�
=HLFKHQ�HLQJHEHQ��'LH�7DVWH�`�ZLUG�GDEHL�DXI�YHUVFKLHGHQH�$UWHQ�
EHQXW]W��XP�GLH�$OSKD�7DVWDWXU�]X�DNWLYLHUHQ��

:HQQ�GLH�$OSKD�7DVWDWXU�DNWLY�LVW��ZHUGHQ�DXV�YLHOHQ�7DVWHQ�
=HLFKHQWDVWHQ��'DV�VLQG�GLH�7DVWHQ�PLW�HLQHP�ZHL�HQ�%XFKVWDEHQ�DXI�
JU�QHP�+LQWHUJUXQG�LQ�GHU�XQWHUHQ�UHFKWHQ�(FNH�GHU�7DVWH��

'HU�$OSKD�,QGLNDWRU� ��ZLUG�LP�6WDWXVEHUHLFK�DQJH]HLJW��VRODQJH�GLH�
$OSKD�7DVWDWXU�DNWLY�LVW�

Eingeben eines einzelnen Großbuchstabens

8P�HLQHQ�HLQ]HOQHQ�*UR�EXFKVWDEHQ�HLQ]XJHEHQ��GU�FNHQ�6LH�`�XQG�
GDQDFK�GLH�HQWVSUHFKHQGH�=HLFKHQWDVWH���'LH�$OSKD�7DVWDWXU�ZLUG�QDFK�
GHP�'U�FNHQ�HLQHU�=HLFKHQWDVWH�GHDNWLYLHUW��

Eingeben von mehreren Großbuchstaben

(V�JLEW�]ZHL�0HWKRGHQ��PHKUHUH�*UR�EXFKVWDEHQ�QDFKHLQDQGHU�
HLQ]XJHEHQ�

� GU�FNHQ�6LH�GLH�7DVWH�`�]ZHLPDO��JHEHQ�6LH�GLH�=HLFKHQ�HLQ�XQG�
GU�FNHQ�6LH�HUQHXW�` RGHU

� KDOWHQ�6LH�GLH�7DVWH�`�JHGU�FNW��JHEHQ�6LH�GLH�=HLFKHQ�HLQ�XQG�
ODVVHQ�6LH�GLH�7DVWH�`�ZLHGHU�ORV�

'XUFK�]ZHLPDOLJHV�'U�FNHQ�YRQ�`�ZLUG�GLH�$OSKD�7DVWDWXU�DNWLYLHUW�
XQG�HUVW�ZLHGHU�DXVJHVFKDOWHW��ZHQQ�6LH�VLH�¥�GXUFK�QRFKPDOLJHV�'U�FNHQ�
YRQ�`�RGHU�GXUFK�'U�FNHQ�YRQ�\�RGHU�G���GHDNWLYLHUHQ�

Eingeben eines einzelnen Kleinbuchstabens

8P�HLQHQ�HLQ]HOQHQ�.OHLQEXFKVWDEHQ�HLQ]XJHEHQ��GU�FNHQ�6LH�` < 
XQG�GDQDFK�GLH�HQWVSUHFKHQGH�=HLFKHQWDVWH�
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Eingeben von mehreren Kleinbuchstaben

6R�JHEHQ�6LH�PHKUHUH�.OHLQEXFKVWDEHQ�QDFKHLQDQGHU�HLQ�

�� :HQQ�GLH�$OSKD�7DVWH�QRFK�QLFKW�DNWLY�LVW��GU�FNHQ�6LH�`�]ZHLPDO��
XP�GLH�7DVWDWXU�]X�DNWLYLHUHQ�

�� 'U�FNHQ�6LH�< `��'HU�.OHLQEXFKVWDEHQ�0RGXV�LVW�QXQ�DNWLY��
,PPHU�ZHQQ�6LH�MHW]W�HLQH�=HLFKHQWDVWH�GU�FNHQ��ZLUG�GHU�HQWVSUHFK�
HQGH�.OHLQEXFKVWDEH�HLQJHJHEHQ�

�� *HEHQ�6LH�GLH�=HLFKHQ�HLQ�

:HQQ�6LH�HLQHQ�*UR�EXFKVWDEHQ�HLQJHEHQ�P|FKWHQ��VRODQJH�GHU�
.OHLQEXFKVWDEHQ�0RGXV�DNWLY�LVW��GU�FNHQ�6LH�]XHUVW�<�XQG�GDQQ�GLH�
HQWVSUHFKHQGH�=HLFKHQWDVWH�

Deaktivieren des Kleinbuchstaben-Modus

6LH�N|QQHQ�GHQ�.OHLQEXFKVWDEHQ�0RGXV�GXUFK�'U�FNHQ�YRQ�< `�
GHDNWLYLHUHQ��'LH�$OSKD�7DVWDWXU�EOHLEW�DNWLY��VR�GDVV�MHW]W�GXUFK�'U�FNHQ�
HLQHU�=HLFKHQWDVWH�GHU�HQWVSUHFKHQGH�*UR�EXFKVWDEH�HLQJHJHEHQ�ZLUG�

'U�FNHQ�6LH�`��XP�GLH�$OSKD�7DVWDWXU�]X�GHDNWLYLHUHQ��XQG�\��ZHQQ�
6LH�,KUH�(LQJDEHQ�EHHQGHW�KDEHQ�

6LH�N|QQHQ�GLH�.OHLQEXFKVWDEHQ�7DVWDWXU�¥�XQG�GLH�$OSKD�7DVWDWXU�¥�DXFK�
GXUFK�'U�FNHQ�YRQ�\�RGHU�G�GHDNWLYLHUHQ�

Eingeben von Sonderzeichen

Eingeben von Sonderzeichen über die Tastatur

:HQQ�GLH�$OSKD�7DVWDWXU�DNWLYLHUW�LVW��N|QQHQ�6LH�EHVWLPPWH�
6RQGHU]HLFKHQ�GXUFK�'U�FNHQ�YRQ�7DVWHQ�]XVDPPHQ�PLW�>�HLQJHEHQ��
*ULHFKLVFKH�%XFKVWDEHQ�ZHUGHQ�EHLVSLHOVZHLVH�GXUFK�'U�FNHQ�YRQ�>�
XQG�HLQHU�=HLFKHQWDVWH�HLQJHJHEHQ��(LQLJH�6\PEROH�¥�ZLH�
:lKUXQJV]HLFKHQ��3IHLOH��#�XQG�DQGHUH�¥�N|QQHQ�DXFK�HLQJHJHEHQ�
ZHUGHQ��ZHQQ�]XHUVW�GLH�7DVWH�>�JHGU�FNW�ZLUG��'LHVH�=HLFKHQ�XQG�
6\PEROH�VLQG�UHFKWV�REHUKDOE�GHU�7DVWHQ�DXI�GHU�7LWHOVHLWH�GHU�+3 ��*�
.XU]DQOHLWXQJ�DXIJHGUXFNW�

:HQQ�GLH�$OSKD�7DVWDWXU�DNWLYLHUW�LVW��HUKDOWHQ�6LH�GXUFK�'U�FNHQ�GHU�
7DVWH�<�XQG�HLQHU�=HLFKHQWDVWH�HLQHQ�.OHLQEXFKVWDEHQ��VLHKH�REHQ���
:HQQ�VWDWWGHVVHQ�HLQH�=LIIHUQWDVWH�JHGU�FNW�ZLUG��ZHUGHQ�DQGHUH�
6\PEROH�DQJH]HLJW��'LHVH�=HLFKHQ�XQG�6\PEROH�VLQG�OLQNV�REHUKDOE�GHU�
7DVWHQ�DXI�GHU�7LWHOVHLWH�GHU�+3 ��*�.XU]DQOHLWXQJ�DXIJHGUXFNW�
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Eingeben von Sonderzeichen mit dem Werkzeug “Characters”

'LH�PHLVWHQ��EOLFKHQ�=HLFKHQ��GLH�6LH�EHQ|WLJHQ��N|QQHQ��EHU�GLH�7DVWDWXU�
ZLH�REHQ�EHVFKULHEHQ�HLQJHJHEHQ�ZHUGHQ��6LH�N|QQHQ�GLHVH�XQG�YLHOH�
DQGHUH�=HLFKHQ�DXFK�PLW�GHP�:HUN]HXJ�§&KDUDFWHUV¨�HLQJHEHQ�

�� 'U�FNHQ�6LH�> ô��XP�GDV�:HUN]HXJ�§&KDUDFWHUV¨�]X�|IIQHQ�

'DV�:HUN]HXJ�§&KDUDFWHUV¨�]HLJW�DOOH�����=HLFKHQ�DQ��GLH�DXI�GHP�
+3 ��*�GDUJHVWHOOW�ZHUGHQ�N|QQHQ�

�� :HQQ�GDV�JHZ�QVFKWH�=HLFKHQ�QLFKW�]X�VHKHQ�LVW��GU�FNHQ�6LH�VRODQJH�
]��ELV�HV�DQJH]HLJW�ZLUG��

%HLP�'U�FNHQ�YRQ�]�ZLUG�GLH�QlFKVWH�=HLOH�YRQ�=HLFKHQ�¥�RGHU�GLH�
HUVWH�=HLOH��ZHQQ�6LH�GDV�(QGH�GHU�=HLFKHQWDEHOOH�HUUHLFKW�KDEHQ�¥�
DQJH]HLJW�

�� :HQQ�GDV�JHZ�QVFKWH�=HLFKHQ�DQJH]HLJW�ZLUG��GU�FNHQ�6LH�GLH�3IHLOWDV�
WHQ��ELV�GDV�=HLFKHQ�PDUNLHUW�LVW�

�� :HQQ�6LH�QXU�GDV�PDUNLHUWH�=HLFKHQ�LQ�GLH�%HIHKOV]HLOH�NRSLHUHQ�
P|FKWHQ��GU�FNHQ�6LH�(&+2���'DV�:HUN]HXJ�§&KDUDFWHUV¨�ZLUG�
JHVFKORVVHQ�XQG�GDV�DXVJHZlKOWH�=HLFKHQ�ZLUG�LQ�GLH�%HIHKOV]HLOH�
NRSLHUW�

�� :HQQ�6LH�DX�HU�GHV�JHZlKOWHQ�=HLFKHQV�QRFK�DQGHUH�=HLFKHQ�NRSLHUHQ�
P|FKWHQ��GU�FNHQ�6LH�(&+2��'DPLW�ZLUG�GDV�DXVJHZlKOWH�=HLFKHQ�LQ�
GLH�%HIHKOV]HLOH�NRSLHUW��DEHU�GDV�:HUN]HXJ�§&KDUDFWHUV¨�EOHLEW�JH|II�
QHW��GDPLW�6LH�QRFK�ZHLWHUH�=HLFKHQ�NRSLHUHQ�N|QQHQ��:LHGHUKROHQ�6LH�
GDV�9HUIDKUHQ�DE�6FKULWW����XP�DQGHUH�=HLFKHQ�DXV]XZlKOHQ�

�� 8P�GDV�:HUN]HXJ�§&KDUDFWHUV¨�]X�VFKOLH�HQ��GU�FNHQ�6LH�\�RGHU�
G���

 Eingeben aus dem History-Speicher

6LH�N|QQHQ�(OHPHQWH�DXFK�DXV�GHP�+LVWRU\�6SHLFKHU�LQ�GLH�%HIHKOV]HLOH�
HLQJHEHQ��

�� 'U�FNHQ�6LH�m��XP�GLH�+LVWRU\�6SHLFKHU�/LVWH�DQ]X]HLJHQ�

�� 'U�FNHQ�6LH� [�RGHU ]��ELV�GDV�(OHPHQW��GDV�LQ�GLH�%HIHKOV]HLOH�NRSL�
HUW�ZHUGHQ�VROO��PDUNLHUW�LVW�

�� 'U�FNHQ�6LH \�

:HQQ�GDV�LP�:HUN]HXJ�§&KDUDFWHUV¨�PDUNLHUWH�=HLFKHQ�DXFK�
�EHU�GLH�7DVWDWXU�HLQJHJHEHQ�ZHUGHQ�NDQQ��ZLUG�GLH�HQWVSUHFK�
HQGH�7DVWH�RGHU�7DVWHQNRPELQDWLRQ�OLQNV�XQWHQ�DQJH]HLJW�
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Bearbeiten der Befehlszeile

7DEHOOH�����OLVWHW�GLH�YHUI�JEDUHQ�%HIHKOV]HLOHQ�2SHUDWLRQHQ�DXI��GLH�]XP�
%HZHJHQ�GHV�&XUVRUV�XQG�]XP�%HDUEHLWHQ��.RSLHUHQ��9HUVFKLHEHQ�XQG�
(LQJHEHQ�YRQ�7H[W�GLHQHQ�
�

Taste(n) Beschreibung

{ } %HZHJW�GHQ�&XUVRU�QDFK�OLQNV�RGHU�UHFKWV�

<� <� %HZHJW�GHQ�&XUVRU�]XP�HUVWHQ�E]Z��OHW]WHQ�=HLFKHQ�
GHU�DNWXHOOHQ�$Q]HLJH�

>� >� %HZHJW�GHQ�&XUVRU�]XP�HUVWHQ�E]Z��OHW]WHQ�=HLFKHQ�
GHU�%HIHKOV]HLOH�

[ ] %HZHJW�GHQ�&XUVRU�XP�HLQH�=HLOH�QDFK�REHQ�RGHU�
XQWHQ��IDOOV�GLH�%HIHKOV]HLOH�DXV�PHKUHUHQ�=HLOHQ�
EHVWHKW�

<� <� %HZHJW�GHQ�&XUVRU�]XU�HUVWHQ�E]Z��OHW]WHQ�=HLOH�DXI�
GHU�DNWXHOOHQ�$Q]HLJH��IDOOV�GLH�%HIHKOV]HLOH�DXV�
PHKUHUHQ�=HLOHQ�EHVWHKW�

>� >� %HZHJW�GHQ�&XUVRU�DQ�GHQ�$QIDQJ�E]Z��GDV�(QGH�GHU�
%HIHKOV]HLOH�

H /|VFKW�GDV�=HLFKHQ�OLQNV�YRP�&XUVRU�

<? /|VFKW�GDV�=HLFKHQ�XQWHUKDOE�GHU�&XUVRUSRVLWLRQ�

>å :lKOW�GHQ�$QIDQJ�GHV�7H[WHV��GHQ�6LH�NRSLHUHQ�RGHU�
DXVVFKQHLGHQ�P|FKWHQ�

>� :lKOW�GHQ�$QIDQJ�GHV�7H[WHV��GHQ�6LH�NRSLHUHQ�RGHU�
DXVVFKQHLGHQ�P|FKWHQ�

>� .RSLHUW�,KUH�$XVZDKO�

>� 6FKQHLGHW�,KUH�$XVZDKO�DXV�

>ñ )�JW�GHQ�NRSLHUWHQ�RGHU�DXVJHVFKQLWWHQHQ�7H[W�DQ�GHU�
&XUVRUSRVLWLRQ�HLQ�

G 9HUZLUIW�GHQ�,QKDOW�GHU�%HIHKOV]HLOH�XQG�NHKUW�]XU�
6WDQGDUGDQ]HLJH�]XU�FN�

ia 
ib

%HZHJW�GHQ�&XUVRU�DQ�GHQ�$QIDQJ�RGHU�GDV�(QGH�GHV�
DNWXHOOHQ�:RUWHV�
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Tabelle 2-2: Werkzeuge zum Bearbeiten der Befehlszeile

Eingabemasken
=DKOUHLFKH�$QZHQGXQJHQ�GHV�+3 ��*�KDEHQ�HLJHQH�(LQJDEHPDVNHQ��GLH�
DQ]HLJHQ��ZHOFKH�,QIRUPDWLRQHQ�6LH�HLQJHEHQ�P�VVHQ�XQG�LQ�GHQHQ�6LH�
YHUVFKLHGHQH�2SWLRQHQ�HLQVWHOOHQ�N|QQHQ��

/�(LQJDEHPDVNH�LVW�PLW�HLQHP�'LDORJIHOG�DXI�
HLQHP�&RPSXWHU�YHUJOHLFKEDU��'DV�%HLVSLHO�
DXI�GHU�UHFKWHQ�6HLWH�¥�GDV�DQJH]HLJW�ZLUG��
ZHQQ�6LH�< D�GU�FNHQ�¥�LVW�GLH�
(LQJDEHPDVNH�]XP�.RQILJXULHUHQ�HLQHV�
3ORWV��

:HQQ�6LH�'DWHQ�LQ�HLQ�)HOG�HLQJHEHQ�RGHU�GLH�GRUW�EHILQGOLFKHQ�'DWHQ�
lQGHUQ�P|FKWHQ��P�VVHQ�6LH�GDV�)HOG�¥�GXUFK�9HUVFKLHEHQ�GHV�&XUVRUV�LQ�
GLHVHV�)HOG�¥�]XHUVW�PDUNLHUHQ��6LH�N|QQHQ�GHQ�&XUVRU�GXUFK�'U�FNHQ�GHU�
3IHLOWDVWHQ�EHZHJHQ��

Felder in Eingabemasken

-HGH�(LQJDEHPDVNH�HQWKlOW�HLQH�*UXSSH�YRQ�)HOGHUQ�PLW�HLQHU�NXU]HQ�
+LOIH�]XP�DNWXHOO�PDUNLHUWHQ�)HOG�XQG�HLQ�0HQ���LQ�GHP�GLH�I�U�GDV�MHZHLOV�
DXVJHZlKOWH�)HOG�UHOHYDQWHQ�$XVZDKOP|JOLFKNHLWHQ�DQJHJHEHQ�VLQG��

(LQJDEHPDVNHQ�YHUZHQGHQ�YLHU�7\SHQ�YRQ�)HOGHUQ��'DWHQIHOGHU��
HUZHLWHUWH�'DWHQIHOGHU��/LVWHQIHOGHU�XQG�0DUNLHUXQJVIHOGHU�

Datenfelder

,Q�GLHVH�)HOGHU�N|QQHQ�'DWHQ�HLQHV�EHVWLPPWHQ�7\SV�GLUHNW��EHU�GLH�
7DVWDWXU�HLQJHJHEHQ�ZHUGHQ��'LH�)HOGHU�§,QGHS¨��§+�7LFN¨�XQG�§9�7LFN¨�LQ�
GHU�RELJHQ�(LQJDEHPDVNH�VLQG�%HLVSLHOH�YRQ�'DWHQIHOGHUQ���'LHVH�¥�XQG�
DQGHUH�)HOGHU�LQ�GLHVHU�(LQJDEHPDVNH�¥�ZHUGHQ�LQ�.DSLWHO����§3ORWWHQ�YRQ�
*UDSKHQ¨��HUOlXWHUW��

ic 
id

/|VFKW�GLH�=HLFKHQ�ELV�]XP�$QIDQJ�RGHU�(QGH�GHV�
DNWXHOOHQ�:RUWHV��:HQQ�YRUKHU�GLH�7DVWH�>�JHGU�FNW�
ZXUGH��O|VFKW�GLHVHU�%HIHKO�DOOH�=HLFKHQ�ELV�]XP�
$QIDQJ�RGHU�(QGH�GHU�%HIHKOV]HLOH�

Taste(n) Beschreibung (Fortsetzung)
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6R�N|QQHQ�6LH�'DWHQ�LQ�HLQ�'DWHQIHOG�HLQJHEHQ�RGHU�lQGHUQ�

�� 'U�FNHQ�6LH�HLQH�3IHLOWDVWH��ELV�GDV�)HOG�PDUNLHUW�LVW�

�� 'U�FNHQ�6LH�(',7��$OOH�'DWHQ�ZHUGHQ�DXV�GHP�)HOG�LQ�GLH�%HIHKOV]HLOH�
NRSLHUW�

�� *HEHQ�6LH�GLH�'DWHQ�HLQ�RGHU�EHDUEHLWHQ�6LH�VLH�LQ�GHU�%HIHKOV]HLOH��
�6LHKH�§9HUZHQGHQ�GHU�%HIHKOV]HLOH¨�DXI�6HLWH������

:HQQ�GLH�'DWHQ�GHQVHOEHQ�1DPHQ�ZLH�HLQH�9DULDEOH�DXIZHLVHQ��ZLUG�
,KUH�(LQJDEH�DXVJHZHUWHW�XQG�GXUFK�GDV�2EMHNW�GHU�9DULDEOHQ�HUVHW]W��
8P�DQVWHOOH�GHV�]XJHK|ULJHQ�2EMHNWV�GHQ�1DPHQ�HLQHU�9DULDEOHQ�]X�
YHUZHQGHQ��VHW]HQ�6LH�GHQ�1DPHQ�LQ�+RFKNRPPDV�

�� 'U�FNHQ�6LH�\��XP�GLH�QHXHQ�'DWHQ�LQ�GLH�(LQJDEHPDVNH�]X�
NRSLHUHQ�

Erweiterte Datenfelder

(UZHLWHUWH�'DWHQIHOGHU�ODVVHQ�DX�HU�GHU�
'DWHQHLQJDEH��EHU�GLH�7DVWDWXU�DXFK�GLH�
$XVZDKO�YRQ�2EMHNWHQ�DXV�HLQHU�/LVWH�]X��
'LH�GUHL�)HOGHU�LQ�GHU�(LQJDEHPDVNH�UHFKWV�
VLQG�%HLVSLHOH�YRQ�HUZHLWHUWHQ�'DWHQIHOGHUQ�

=XU�GLUHNWHQ�(LQJDEH�YRQ�'DWHQ�LQ�HLQ�
HUZHLWHUWHV�'DWHQIHOG��EHU�GLH�7DVWDWXU�EHQXW]HQ�6LH�GLH�REHQ�
EHVFKULHEHQH�0HWKRGH�

6R�N|QQHQ�6LH�HLQ�JHVSHLFKHUWHV�2EMHNW�DXVZlKOHQ�

�� 0DUNLHUHQ�6LH�GDV�)HOG�XQG�GU�FNHQ�6LH�&+226��(LQH�/LVWH�GHU�]XOlV�
VLJHQ�9DULDEOHQ�LP�DNWXHOOHQ�9HU]HLFKQLV�ZLUG�DQJH]HLJW��

�� 'U�FNHQ�6LH�[�RGHU�]��ELV�GDV�JHZ�QVFKWH�2EMHNW�PDUNLHUW�LVW�

�� 'U�FNHQ�6LH�2.��'DV�DXVJHZlKOWH�2EMHNW�ZLUG�LQ�GLH�(LQJDEHPDVNH�
NRSLHUW�
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Listenfelder

)�U�GLHVH�)HOGHU�LVW�HLQH�/LVWH�YRQ�P|JOLFKHQ�
:HUWHQ�YRUGHILQLHUW��'DV�)HOG�§7\SH¨�XQG�§a¨�
LQ�GHU�(LQJDEHPDVNH�UHFKWV�VLQG�%HLVSLHOH�
YRQ�/LVWHQIHOGHUQ�

6R�lQGHUQ�6LH�HLQHQ�:HUW�LQ�HLQHP�/LVWHQIHOG�

�� 0DUNLHUHQ�6LH�GDV�)HOG�XQG�GU�FNHQ�6LH�&+226��(LQH�/LVWH�GHU�]XOlV�
VLJHQ�:HUWH�ZLUG�DQJH]HLJW�

�� 0DUNLHUHQ�6LH�PLW�+LOIH�GHU�3IHLOWDVWHQ�GHQ�JHZ�QVFKWHQ�:HUW��

�� 'U�FNHQ�6LH�2.��'HU�JHZlKOWH�:HUW�ZLUG�LQ�GLH�(LQJDEHPDVNH�NRSLHUW�

Markierungsfelder

0DUNLHUXQJVIHOGHU�VFKDOWHQ�HLQH�2SWLRQ�HLQ�RGHU�DXV��'LH�)HOGHU�
&211(&7��6,08/7�XQG�3,;(/6�LQ�GHU�RELJHQ�(LQJDEHPDVNH�VLQG�
%HLVSLHOH�I�U�0DUNLHUXQJVIHOGHU��(LQ�+lNFKHQ�LQ�HLQHP�0DUNLHUXQJVIHOG�
]HLJW�DQ��GDVV�GLH�2SWLRQ�DXVJHZlKOW�LVW��HLQ�OHHUHV�)HOG�]HLJW�HLQH�QLFKW�
DXVJHZlKOWH�2SWLRQ�DQ�

8P�GLH�DNWXHOO�DXVJHZlKOWH�2SWLRQ�HLQHV�0DUNLHUXQJVIHOGHV�]X�lQGHUQ��
PDUNLHUHQ�6LH�GDV�)HOG�XQG�GU�FNHQ�6LH�&+.��:HQQ�GDV�)HOG�]XYRU�HLQ�
+lNFKHQ�HQWKLHOW��LVW�HV�MHW]W�OHHU��XQG�]HLJW�GDPLW�DQ��GDVV�6LH�GLH�2SWLRQ�
DXVJHVFKDOWHW�KDEHQ���:HQQ�GDV�)HOG�]XYRU�OHHU�ZDU��HQWKlOW�HV�MHW]W�HLQ�
+lNFKHQ��XQG�]HLJW�GDPLW�DQ��GDVV�6LH�GLH�2SWLRQ�HLQJHVFKDOWHW�KDEHQ��

6LH�KDEHQ�DXFK�DQGHUH�0|JOLFKNHLWHQ��HLQ�(OHPHQW�I�U�HLQ�
/LVWHQIHOG�DXV]XZlKOHQ�

� 0DUNLHUHQ�6LH�GDV�)HOG�XQG�GU�FNHQ�6LH�VR�ODQJH�w��ELV�GLH�
JHZ�QVFKWH�2SWLRQ�LP�)HOG�DQJH]HLJW�ZLUG��RGHU

� PDUNLHUHQ�6LH�GDV�)HOG�XQG�GU�FNHQ�6LH�]XHUVW�`�XQG�
GDQQ�GHQ�HUVWHQ�%XFKVWDEHQ�GHU�JHZ�QVFKWHQ�2SWLRQ�
�ZLHGHUKROHQ�6LH�GLHVHQ�9RUJDQJ�EHL�%HGDUI��

(LQLJH�)HOGHU�LQ�HLQHU�(LQJDEHPDVNH�VLQG�JOHLFK]HLWLJ�'DWHQ��
XQG�/LVWHQIHOGHU��,VW�VR�HLQ�)HOG�PDUNLHUW��VWHKHQ�EHLGH�%HIHKOH��
(',7�XQG�&+226��LP�0HQ��]XU�9HUI�JXQJ��6LH�N|QQHQ�GDQQ�
HQWZHGHU�HLQHQ�QHXHQ�:HUW�HLQJHEHQ�RGHU�GHQ�:HUW�DXV�HLQHU�
/LVWH�DXVZlKOHQ�
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Zurücksetzen der Werte auf ihre Standardwerte

6R�N|QQHQ�6LH�HLQHQ�:HUW�LQ�HLQHU�(LQJDEHPDVNH�DXI�VHLQHQ�6WDQGDUGZHUW�
]XU�FNVHW]HQ�

�� %HZHJHQ�6LH�GHQ�&XUVRU�LQ�GDV�)HOG�

�� 'U�FNHQ�6LH l�

�� 'U�FNHQ�6LH�5(6(7�

�� :HQQ�6LH�GLH�:HUWH�LQ�DOOHQ�)HOGHUQ�LQ�GHU�(LQJDEHPDVNH�DXI�LKUH�6WDQ�
GDUGZHUWH�]XU�FNVHW]HQ�P|FKWHQ��GU�FNHQ�6LH�]��XP�5(6(7�$//�DXV�
]XZlKOHQ��

'LH�HUVWH�2SWLRQ�LQ�GHU�2SWLRQVOLVWH�¥�5(6(7�9$/8(�¥�VHW]W�QXU�GHQ�:HUW�
LP�PDUNLHUWHQ�)HOG�DXI�GHQ�6WDQGDUGZHUW�]XU�FN��'LH�]ZHLWH�2SWLRQ��
5(6(7�$//�¥�VHW]W�DOOH�:HUWH�LQ�GHU�(LQJDEHPDVNH�DXI�LKUH�
6WDQGDUGZHUWH�]XU�FN�

�� 'U�FNHQ�6LH�2.�RGHU�\�

Hilfe für Eingabemasken

=XVlW]OLFK�]XU�+LOIHPHOGXQJ��GLH�6LH�]XU�(LQJDEH�DXIIRUGHUW��VWHKW�+LOIH�LQ�
)RUP�HLQHU�/LVWH�YRQ�]XOlVVLJHQ�2EMHNWW\SHQ�I�U�HLQ�)HOG�]XU�9HUI�JXQJ��
6R�N|QQHQ�6LH�GLHVH�/LVWH�I�U�HLQ�EHVWLPPWHV�)HOG�DQ]HLJHQ�

�� %HZHJHQ�6LH�GHQ�&XUVRU�LQ�GDV�)HOG��

�� 'U�FNHQ�6LH�7<3(6��DXI�GHU�]ZHLWHQ�6HLWH�GHV�0HQ�WDVWHQPHQ�V��

8P�GLH�/LVWH�GHU�]XOlVVLJHQ�2EMHNWW\SHQ�DXV]XEOHQGHQ��GU�FNHQ�6LH�
G�

Verwenden von berechneten Werten als Eingabe

:HQQ�HLQH�(LQJDEHPDVNH�DQJH]HLJW�ZLUG��N|QQHQ�6LH�HLQH�%HUHFKQXQJ�
DXVI�KUHQ�XQG�GDV�(UJHEQLV�GHU�%HUHFKQXQJ�GLUHNW�LQ�GDV�)HOG�HLQJHEHQ�

�� %HZHJHQ�6LH�GHQ�&XUVRU�LQ�GDV�)HOG��GHVVHQ�:HUW�6LH�EHUHFKQHQ�
P|FKWHQ�

�� 'U�FNHQ�6LH�&$/&��'HU�%HIHKO�&$/&�EHILQGHW�VLFK�DXI�GHU�]ZHLWHQ�6HLWH�
GHV�0HQ�WDVWHQPHQ�V�

�� )�KUHQ�6LH�GLH�JHZ�QVFKWH�%HUHFKQXQJ�DXV�

�� :HQQ�GDV�(UJHEQLV�NHLQH�UHHOOH�=DKO�LVW��NRQYHUWLHUHQ�6LH�GDV�(UJHEQLV��
LQGHP�6LH�>��GU�FNHQ�

�� 'U�FNHQ�6LH�2.��XP�]XU�(LQJDEHPDVNH�]XU�FN]XNHKUHQ��'DV�(UJHEQLV�
ZLUG�LQ�GHP�)HOG�DQJH]HLJW��GDV�6LH�LQ�6FKULWW���PDUNLHUW�KDEHQ�
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Schließen von Eingabemasken

(LQH�(LQJDEHPDVNH�NDQQ�I�U�JOREDOH�bQGHUXQJHQ�¥�]XP�%HLVSLHO�]XP�
bQGHUQ�GHV�'DWXPV�RGHU�GHU�8KU]HLW�¥�RGHU�]XP�(LQVWHOOHQ�YRQ�
3DUDPHWHUQ�I�U�HLQH�DQGHUH�2SHUDWLRQ��ZLH�]XP�(LQVWHOOHQ�GHU�
.RRUGLQDWHQ�I�U�GDV�3ORWWHQ�HLQHU�EHVWLPPWHQ�*OHLFKXQJ��YHUZHQGHW�
ZHUGHQ�

:HQQ�,KUH�(LQJDEHPDVNH�DXFK�JOREDOH�(LQVWHOOXQJHQ�lQGHUW��GU�FNHQ�6LH 
2.��'LH�(LQVWHOOXQJHQ�ZHUGHQ�JHVSHLFKHUW�XQG�GLH�(LQJDEHPDVNH�ZLUG�
JHVFKORVVHQ�

:HQQ�,KUH�(LQJDEHPDVNH�]XP�$XI]HLFKQHQ�YRQ�3DUDPHWHUQ�I�U�HLQH�
]XN�QIWLJH�2SHUDWLRQ�GLHQW��ZLUG�HLQH�0HQ�WDVWH�DQJH]HLJW��GLH�GLHVH�
2SHUDWLRQ�GDUVWHOOW��'LH�(LQJDEHPDVNH�I�U�GDV�3ORWWHQ�HLQHV�*UDSKHQ�]HLJW�
]XP�%HLVSLHO�GHQ�0HQ�SXQNW�'5$:�DQ��:HQQ�6LH�GLH�HQWVSUHFKHQGH�
0HQ�WDVWH�GU�FNHQ��ZHUGHQ�GLH�I�U�GDV�3ORWWHQ�YRUJHVHKHQHQ�
*OHLFKXQJHQ�GHQ�LQ�GHU�(LQJDEHPDVNH�IHVWJHOHJWHQ�3DUDPHWHUQ�
HQWVSUHFKHQG�JHSORWWHW���:HLWHUH�,QIRUPDWLRQHQ��EHU�GDV�3ORWWHQ�ILQGHQ�
6LH�LQ�.DSLWHO����§3ORWWHQ�YRQ�*UDSKHQ¨��

8P�HLQH�(LQJDEHPDVNH�]X�VFKOLH�HQ�XQG�GLH�YRQ�,KQHQ�HLQJHJHEHQHQ�
:HUWH�]X�YHUZHUIHQ��GU�FNHQ�6LH�G��
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Modi
(LQ�0RGXV�VWHXHUW�GLH�$UW��ZLH�GHU�+3���*�LQ�EHVWLPPWHQ�6LWXDWLRQHQ�
IXQNWLRQLHUW��(V�JLEW�YLHOH�YHUVFKLHGHQH�0RGL��(LQ�0RGXV�OHJW�
EHLVSLHOVZHLVH�IHVW��LQ�ZHOFKHU�)RUP�GLH�=DKOHQ�DQJH]HLJW�ZHUGHQ��PLW�
HLQHU�IHVWHQ�$Q]DKO�YRQ�'H]LPDOVWHOOHQ��LQ�ZLVVHQVFKDIWOLFKHU�1RWDWLRQ�
XVZ����(LQ�DQGHUHU�0RGXV�OHJW�GLH�:LQNHOHLQKHLWHQ��*UDG��5DGLDQW��*RQ��
IHVW�

Ändern von Modi

-HGHU�0RGXV�YHUI�JW��EHU�HLQH�6WDQGDUGHLQVWHOOXQJ��6R�N|QQHQ�6LH�GLH�
6WDQGDUGHLQVWHOOXQJ�lQGHUQ�

�� 'U�FNHQ�6LH�h�

'LH�(LQJDEHPDVNH�§&DOFXODWRU�0RGHV¨�
ZLUG�DQJH]HLJW��,Q�GLHVHU�(LQJDEHPDVNH�
N|QQHQ�6LH�GLH�(LQVWHOOXQJHQ�GHU�0RGL�
lQGHUQ��GLH�DP�ZDKUVFKHLQOLFKVWHQ�
JHlQGHUW�ZHUGHQ�P�VVHQ��$X�HUGHP�
HUKDOWHQ�6LH�=XJULII�DXI�(LQJDEHPDVNHQ��
XP�$Q]HLJH��XQG�&$6�0RGL�]X�lQGHUQ�

'LH�0RGL��GLH�JHlQGHUW�ZHUGHQ�N|QQHQ��ZHUGHQ�LQ�GHQ�QlFKVWHQ�GUHL�
$EVFKQLWWHQ�EHVFKULHEHQ�

�� bQGHUQ�6LH�GLH�(LQVWHOOXQJ�HLQHV�0RGXV�

6LHKH�§(LQJDEHPDVNHQ¨�DXI�6HLWH������I�U�,QIRUPDWLRQHQ��EHU�GDV�
bQGHUQ�GHU�:HUWH�LQ�(LQJDEHPDVNHQIHOGHUQ�

�� 'U�FNHQ�6LH�2.�

Taschenrechnermodi

)ROJHQGH�7DVFKHQUHFKQHUPRGL�VWHKHQ�]XU�$XVZDKO�

� 2SHUDWLQJ�0RGH��%HWULHEVPRGXV���6WHXHUW��ZLH�GHU�+3 ��*�GLH�
%HUHFKQXQJHQ�LQWHUSUHWLHUW�XQG�DQ]HLJW���6LHKH�§$OJHEUDLVFKHU�0RGXV�
XQG�531�0RGXV¨�DXI�6HLWH�������

� 1XPEHU�)RUPDW��=DKOHQIRUPDW���6WHXHUW��ZLH�XQG�PLW�ZLH�YLHOHQ�
'H]LPDOVWHOOHQ�GLH�=DKOHQ�DQJH]HLJW�ZHUGHQ���6LHKH�§$Q]HLJHPRGXV�
GHU�=DKOHQ¨�DXI�6HLWH�������

� $QJOH�0HDVXUH��:LQNHOHLQKHLW���6WHXHUW�GLH�:LQNHOHLQKHLWHQ��*UDG��
5DGLDQW��*RQ��
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� &RRUGLQDWH�6\VWHP��.RRUGLQDWHQV\VWHP���6WHXHUW��ZLH�NRPSOH[H�
=DKOHQ�XQG�9HNWRUHQ�DQJH]HLJW�ZHUGHQ���:HLWHUH�,QIRUPDWLRQHQ�ILQGHQ�
6LH�LQ�.DSLWHO����

� %HHS��7RQVLJQDO���(LQ�0DUNLHUXQJVIHOG�]XP�(LQ��RGHU�$XVVFKDOWHQ�
GHV�6\VWHP�7RQVLJQDOV�

� .H\�&OLFN��7DVWHQWRQ���(LQ�0DUNLHUXQJVIHOG�]XP�(LQ��RGHU�
$XVVFKDOWHQ�GHV�7RQV��GHU�EHL�MHGHP�7DVWHQGUXFN�DXVJHJHEHQ�ZLUG�

� )UDFWLRQ�0DUN��'H]LPDO]HLFKHQ��§)0¨���(LQ�0DUNLHUXQJVIHOG�]XP�
(LQVWHOOHQ�GHV�'H]LPDO]HLFKHQV��GDV�GHQ�*DQ]]DKOWHLO�HLQHU�UHHOOHQ�
=DKO�YRQ�GHQ�'H]LPDOVWHOOHQ�WUHQQW��6WDQGDUGPl�LJ�LVW�HLQ�3XQNW�
HLQJHVWHOOW��:HQQ�6LH�VWDWWGHVVHQ�HLQ�.RPPD�EHQXW]HQ�P|FKWHQ��
PDUNLHUHQ�6LH�GLHVHV�)HOG�

� /DVW�6WDFN��/HW]WHU�6WDFN���(LQ�0DUNLHUXQJVIHOG��PLW�GHP�6LH�GHQ�
6SHLFKHULQKDOW�VSHLFKHUQ�N|QQHQ��LQGHP�6LH�GLH�)XQNWLRQ�]XP�
5�FNJlQJLJPDFKHQ�GHDNWLYLHUHQ��%LWWH�EHDFKWHQ�6LH��GDVV�GDV�)HOG�
§/DVW�6WDFN¨�I�U�GHQ�%HIHKO�$16�PDUNLHUW�VHLQ�PXVV�

Anzeigemodi

'HU�$Q]HLJHPRGXV�OHJW�GLH�6FKULIWJU|�H�LP�+LVWRU\�6SHLFKHU��LQ�GHU�
%HIHKOV]HLOH�XQG�LQ�(TXDWLRQ:ULWHU�IHVW��$X�HUGHP�ZHUGHQ�GLH�
YHUZHQGHWH�6FKULIWDUW��GLH�$Q]DKO�GHU�=HLOHQ�LP�6WDWXVEHUHLFK�������RGHU����
XQG�RE�XQG�ZLH�GLH�8KU�DQJH]HLJW�LVW��KLHU�IHVWJHOHJW�

6R�N|QQHQ�6LH�GHQ�$Q]HLJHPRGXV�lQGHUQ�

�� 'U�FNHQ�6LH�h�

'LH�(LQJDEHPDVNH�§&DOFXODWRU�0RGHV¨�ZLUG�DQJH]HLJW��

�� 'U�FNHQ�6LH�',63�

'LH�(LQJDEHPDVNH�§'LVSOD\�0RGHV¨�
ZLUG�DQJH]HLJW�

�� bQGHUQ�6LH�GLH�(LQVWHOOXQJ�

�� 'U�FNHQ�6LH�2.�

)ROJHQGH�$Q]HLJHPRGL�VWHKHQ�]XU�$XVZDKO�

� )RQW��6FKULIWDUW���(UP|JOLFKW�GLH�$XVZDKO�HLQHU�EHVWLPPWHQ�
6FKULIWDUW�DOV�VWDQGDUGPl�LJH�6\VWHPVFKULIWDUW��

� (GLW�6PDOO��%HDUEHLWHQ�LQ�.OHLQVFKULIW���(UP|JOLFKW�GLH�$XVZDKO�
GHU�.OHLQVFKULIW�I�U�%HIHKOV]HLOHQHLQJDEHQ���'LH�.OHLQVFKULIW�LVW�HLQH�
NOHLQH�6FKULIWDUW�GHU�*U|�H���[���3L[HO��
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� )XOO�3DJH��*DQ]H�6HLWH���(UP|JOLFKW�GLH�3OD]LHUXQJ�GHV�&XUVRUV�DQ�
HLQHU�EHOLHELJHQ�6WHOOH�DXI�GHU�$Q]HLJH�XQG�QLFKW�QXU�DXI�GHQ�]X�
EHDUEHLWHQGHQ�7H[W�

� ,QGHQW��(LQU�FNHQ���6FKDOWHW�GLH�DXWRPDWLVFKH�=HLOHQHLQU�FNXQJ�EHL�
PHKU]HLOLJHQ�%HIHKOV]HLOHQHLQJDEHQ�HLQ�

� 6WDFN��6PDOO��6WDFN��.OHLQVFKULIW���(UP|JOLFKW�GLH�$XVZDKO�GHU�
.OHLQVFKULIW�I�U�GHQ�+LVWRU\�6SHLFKHU�XQG�GLH�6WDFN�$Q]HLJH�

� 7H[WERRN��/HKUEXFK���(UP|JOLFKW�GLH�$Q]HLJH�YRQ�$XVGU�FNHQ�XQG�
*OHLFKXQJHQ�LP�(LQ]HO]HLOHQIRUPDW��PLW����A�XVZ���DQVWHOOH�GHV�
WUDGLWLRQHOOHQ�/HKUEXFKIRPDWV��PLW��EHUHLQDQGHU�DQJHRUGQHWHQ�
%U�FKHQ��KRFKJHVWHOOWHQ�([SRQHQWHQ�XVZ���

� (4:�6PDOO��(4:�.OHLQVFKULIW���(UP|JOLFKW�GLH�$XVZDKO�GHU�
.OHLQVFKULIW�I�U�(LQJDEHQ�LQ�(TXDWLRQ:ULWHU�

� (4:�6PDOO�6WDFN�'LVS��(4:�6WDFN�$Q]HLJH�LQ�.OHLQVFKULIW���
(UP|JOLFKW�GLH�$Q]HLJH�YRQ�$XVGU�FNHQ�XQG�*OHLFKXQJHQ�LQ�
.OHLQVFKULIW�XQG�YRQ�DQGHUHQ�2EMHNWHQ�LQ�GHU�6\VWHPVFKULIWDUW��1XU�LP�
/HKUEXFKPRGXV�P|JOLFK�

� +HDGHU��.RSI]HLOH���%HVWLPPW�GLH�$Q]DKO�GHU�=HLOHQ�I�U�GHQ�
.RSI]HLOHQEHUHLFK��G�K��LP�6WDWXVEHUHLFK��GHU�$Q]HLJH��=XOlVVLJH�:HUWH�
VLQG������XQG���

� &ORFN��8KU���%HVWLPPW��RE�GDV�'DWXP�XQG�GLH�8KU]HLW�DQJH]HLJW�
ZHUGHQ�

� $QDORJ��(UP|JOLFKW�GLH�$XVZDKO�]ZLVFKHQ�'LJLWDO��RGHU�$QDORJIRUPDW�
I�U�GLH�8KUDQ]HLJH�
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CAS-Modi

%HVWLPPWH�0RGL�VWHKHQ�PLW�GHP�&RPSXWHU�$OJHEUD�6\VWHP��&$6��GHV
+3���*�LQ�=XVDPPHQKDQJ��(LQLJH�%HLVSLHOH�VLQG�GLH�VWDQGDUGPl�LJH�
XQDEKlQJLJH�9DULDEOH��0RGXOR�9DULDEOH�XQG�$Q]HLJH�GHU�NRPSOH[HQ�
=DKOHQ��&$6�0RGL�ZHUGHQ�LQ�.DSLWHO���DXVI�KUOLFK�EHKDQGHOW�

6R�N|QQHQ�6LH�GHQ�&$6�0RGXV�lQGHUQ�

�� 'U�FNHQ�6LH�h�

'LH�(LQJDEHPDVNH�§&DOFXODWRU�0RGHV¨�ZLUG�DQJH]HLJW��

�� 'U�FNHQ�6LH�&$6�

'LH�(LQJDEHPDVNH�§&$6�0RGHV¨�ZLUG�
DQJH]HLJW�

�� bQGHUQ�6LH�GLH�(LQVWHOOXQJ�

�� 'U�FNHQ�6LH�2.�

Flags

'LH�0RGL��GLH�6LH�DP�ZDKUVFKHLQOLFKVWHQ�lQGHUQ�P|FKWHQ��N|QQHQ�PLW�GHQ�
LQ�GHQ�OHW]WHQ�GUHL�$EVFKQLWWHQ�EHVFKULHEHQHQ�(LQJDEHPDVNHQ�DP�
HLQIDFKVWHQ�JHlQGHUW�ZHUGHQ��(V�JLEW�MHGRFK�YLHO�PHKU�0RGL��GLH�6LH�
lQGHUQ�N|QQHQ�

'LHVH�]XVlW]OLFKHQ�0RGL�N|QQHQ�6LH�GXUFK�6HW]HQ�RGHU�/|VFKHQ��1LFKW�
6HW]HQ��EHVWLPPWHU�)ODJV�lQGHUQ��%HLVSLHO��:HQQ�6LH�)ODJ�¥���VHW]HQ��
N|QQHQ�6LH�GLH�$OSKD�7DVWDWXU�GXUFK�HLQPDOLJHV�VWDWW�]ZHLPDOLJHV�
'U�FNHQ�YRQ�`�DNWLYLHUHQ��'DV�1LFKW�6HW]HQ�YRQ�)ODJ�¥���VHW]W�GLHVHQ�
0RGXV�DXI�VHLQH�6WDQGDUGHLQVWHOOXQJ�]XU�FN��EHL�GHP�GLH�7DVWH�`�]XP�
$NWLYLHUHQ�GHU�$OSKD�7DVWDWXU�]ZHLPDO�JHGU�FNW�ZHUGHQ�PXVV��

6LH�N|QQHQ�GXUFK�'U�FNHQ�YRQ�)/$*6�HLQH�/LVWH�GHU�)ODJV�DQ]HLJHQ��ZHQQ�
GLH�(LQJDEHPDVNH�§&DOFXODWRU�0RGHV¨�DQJH]HLJW�ZLUG��:HQQ�GLH�/LVWH�
DQJH]HLJW�ZLUG��N|QQHQ�6LH�HLQ]HOQH�)ODJV�VHW]HQ�RGHU�O|VFKHQ�

6R�N|QQHQ�6LH�HLQHQ�)ODJ�VHW]HQ�RGHU�
O|VFKHQ�

�� 'U�FNHQ�6LH�]�RGHU�[��ELV�GHU�JHZ�Q�
VFKWH�)ODJ�PDUNLHUW�LVW�

�� 'U�FNHQ�6LH�&+.�

:HQQ�GHU�)ODJ�]XYRU�JHVHW]W�ZDU��LVW�HU�MHW]W�JHO|VFKW��ZHQQ�HU�]XYRU�
JHO|VFKW�ZDU��LVW�HU�MHW]W�JHVHW]W���(LQ�)ODJ�LVW�JHVHW]W��ZHQQ�HU�PLW�
HLQHP�+lNFKHQ�PDUNLHUW�LVW��
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Algebraischer Modus und RPN-Modus

'HU�+3 ��*�ELHWHW�]ZHL�0RGL�]XP�,QWHUSUHWLHUHQ�XQG�$Q]HLJHQ�YRQ�
%HUHFKQXQJHQ��GHQ�DOJHEUDLVFKHQ�0RGXV�XQG�GHQ�531�0RGXV�

Algebraischer Modus

'HU�DOJHEUDLVFKH�0RGXV�LVW�GHU�6WDQGDUGPRGXV��,Q�GLHVHP�0RGXV�I�KUHQ�
6LH�%HUHFKQXQJHQ�DXV��LQGHP�6LH�GLH�$UJXPHQWH�QDFK�GHQ�%HIHKOHQ�
HLQJHEHQ���,Q�GHQ�PHLVWHQ�)lOOHQ�EHGHXWHW�GLHV��GDVV�6LH�=DKOHQ��
)XQNWLRQHQ�XQG�2SHUDWRUHQ�LQ�GHU�JOHLFKHQ�5HLKHQIROJH�HLQJHEHQ��ZLH�6LH�
VLH�DXI�HLQ�6W�FN�3DSLHU�DXIVFKUHLEHQ�Z�UGHQ���%HLVSLHO��:HQQ�6LH�VLQ�����
LP�DOJHEUDLVFKHQ�0RGXV�EHUHFKQHQ�P|FKWHQ��JHEHQ�6LH�GHQ�%HIHKO��s��
XQG�GDQDFK�GDV�$UJXPHQW������HLQ�

*HEHQ�6LH�GHQ�%HIHKO�XQG�GLH�$UJXPHQWH�LQ�GLH�%HIHKOV]HLOH�HLQ�XQG�

� GU�FNHQ�6LH�\��XP�GDV�(UJHEQLV�LP�H[DNWHQ�0RGXV�]X�HUKDOWHQ��
RGHU

� GU�FNHQ�6LH�>���XP�GDV�(UJHEQLV�LP�1lKHUXQJVPRGXV�]X�
HUKDOWHQ�

'HU�H[DNWH�0RGXV�XQG�GHU�1lKHUXQJVPRGXV�ZHUGHQ�DXI�6HLWH������
HUNOlUW�

:HQQ�HLQH�%HUHFKQXQJ�PHKUHUH�(UJHEQLVVH�OLHIHUW��ZHUGHQ�VLH�JHPHLQVDP�
LQ�HLQHU�/LVWH�DQJH]HLJW��^(UJHEQLV���(UJHEQLV���(UJHEQLV����`�

,P�DOJHEUDLVFKHQ�0RGXV�ZHUGHQ�GLH�
IU�KHUHQ�(UJHEQLVVH�]XVDPPHQ�PLW�LKUHQ�
(UJHEQLVVHQ�LP�+LVWRU\�6SHLFKHU�
DXIEHZDKUW��-HGH�%HUHFKQXQJ�ZLUG�DP�
OLQNHQ�5DQG�GHU�$Q]HLJH�DQJH]HLJW�XQG�GDV�
(UJHEQLV�ZLUG�LQ�GHU�QlFKVWHQ�=HLOH�DP�
UHFKWHQ�5DQG�GHU�$Q]HLJH�DXVJHJHEHQ��ZLH�LP�%HLVSLHO�UHFKWV��

6LH�N|QQHQ�GDV�(UJHEQLV�YRQ�IU�KHUHQ�%HUHFKQXQJHQ�LQ�HLQHU�QHXHQ�
%HUHFKQXQJ�EHQXW]HQ��LQGHP�6LH�$16�Q��HLQJHEHQ��ZREHL�Q�GLH�1XPPHU�
GHU�$QWZRUW�LVW����LVW�GLH�OHW]WH�$QWZRUW����LVW�GLH�YRUOHW]WH�$QWZRUW�XVZ��
:HQQ�6LH�GDQQ�\�GU�FNHQ��ZLUG�GLH�HQWVSUHFKHQGH�$QWZRUW�DQ�GHU�
&XUVRUSRVLWLRQ�LQ�GLH�%HIHKOV]HLOH�NRSLHUW�
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531�0RGXV

§531¨�EHGHXWHW�UHYHUVH�3ROLVK�QRWDWLRQ��XPJHNHKUWH�SROQLVFKH�
1RWDWLRQ���,P�531�0RGXV�JHEHQ�6LH�GDV�$UJXPHQW�QRUPDOHUZHLVH�YRU�
GHP�%HIHKO�HLQ��%HLVSLHO��:HQQ�6LH�VLQ�����LP�531�0RGXV�EHUHFKQHQ�
P|FKWHQ��JHEHQ�6LH�GDV�$UJXPHQW������XQG�GDQDFK�GHQ�%HIHKO��s��HLQ�

,P�531�0RGXV�ZHUGHQ�GLH�(UJHEQLVVH�GHU�IU�KHUHQ�%HUHFKQXQJHQ�
JHQDXVR�DXIJHOLVWHW�ZLH�LP�DOJHEUDLVFKHQ�0RGXV��+LHU�ZHUGHQ�DOOHUGLQJV�
QXU�GLH�(UJHEQLVVH�¥�RKQH�GLH�%HUHFKQXQJHQ�¥�DXIJHOLVWHW�

'LHVH�/LVWH�GHU�IU�KHUHQ�(UJHEQLVVH�¥�XQG�
DQGHUHU�2EMHNWH�¥�ZLUG�DOV�6WDFN�EH]HLFKQHW�
XQG�MHGHV�(OHPHQW�LVW�QXPPHULHUW��ZLH�LP�
%HLVSLHO�UHFKWV���

:HQQ�HLQH�%HUHFKQXQJ�PHKUHUH�(UJHEQLVVH�
OLHIHUW��ZLUG�MHGHV�(OHPHQW�DOV�HLQ�JHWUHQQWHV�
(OHPHQW�DXI�GHP�6WDFN�DQJH]HLJW��PDQFKH�(UJHEQLVVH�ZHUGHQ�MHGRFK�X�8��
DOV�HLQH�/LVWH�YRQ�(UJHEQLVVHQ�DQJH]HLJW��

'HU�+3���*�YHUI�JW��EHU�]DKOUHLFKH�%HIHKOH�]XP�%HDUEHLWHQ�YRQ�2EMHNWHQ�
DXI�GHP�6WDFN��6LHKH�$QKDQJ�(��§$UEHLWHQ�LP�531�0RGXV¨�

,QIRUPDWLRQHQ��EHU�GDV�8PVFKDOWHQ�]ZLVFKHQ�DOJHEUDLVFKHP�XQG�531�
0RGXV�ILQGHQ�6LH�XQWHU�§bQGHUQ�YRQ�0RGL¨�DXI�6HLWH�������

Exakter Modus und Näherungsmodus

'LH�(UJHEQLVVH�GHU�%HUHFKQXQJHQ�N|QQHQ�LP�H[DNWHQ�RGHU�LP�
1lKHUXQJVPRGXV�DQJH]HLJW�ZHUGHQ��'LH�6WDQGDUGHLQVWHOOXQJ�¥�VRZRKO�I�U�
GHQ�DOJHEUDLVFKHQ�DOV�DXFK�I�U�GHQ�531�0RGXV�¥�LVW�GHU�H[DNWH�0RGXV�

,QIRUPDWLRQHQ��EHU�GDV�bQGHUQ�GHU�0RGL�ILQGHQ�6LH�XQWHU�§bQGHUQ�YRQ�
0RGL¨�DXI�6HLWH�������,QIRUPDWLRQHQ��ZLH�VLFK�GLHVHU�0RGXV�DXI�&RPSXWHU�
$OJHEUD�)XQNWLRQHQ�DXVZLUNW��ILQGHQ�6LH�LQ�.DSLWHO����§$UEHLWHQ�PLW�
$XVGU�FNHQ¨�

Exakter Modus

,P�H[DNWHQ�0RGXV�ZLUG�MHGHV�(UJHEQLV��GDV�NHLQH�*DQ]]DKO�LVW��LQ�
%UXFKIRUP�RGHU�LQ�V\PEROLVFKHU�)RUP�DQJH]HLJW��%HLVSLHO����«���HUJLEW���
�GD���HLQH�*DQ]]DKO�LVW���DEHU���«���ZLOO�HUJLEW������GD�����NHLQH�*DQ]]DKO�
LVW��

(EHQVR�HUJLEW�VLQ�π����GDV�(UJHEQLV� �VWDWW����������������2 2⁄
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:HLWHUH�%HLVSLHOH�ILQGHQ�6LH�XQWHU�§%HUHFKQXQJHQ�LQ�GHU�%HIHKOV]HLOH¨�DXI�
6HLWH������

Näherungsmodus

,P�1lKHUXQJVPRGXV�ZHUGHQ�DOOH�QXPHULVFKHQ�(UJHEQLVVH�IDOOV�P|JOLFK�LQ�
)RUP�YRQ�)OLH�NRPPD]DKOHQ�DXVJHJHJHEHQ�

%HLVSLHO��VLQ�π����HUJLEW����������������VWDWW� �

:HLWHUH�%HLVSLHOH�ILQGHQ�6LH�XQWHU�§%HUHFKQXQJHQ�LQ�GHU�%HIHKOV]HLOH¨�DXI�
GHU�QlFKVWHQ�6HLWH�

Berechnungen in der Befehlszeile
'LHVHU�$EVFKQLWW�HQWKlOW�%HLVSLHOH�YRQ�KlXILJHQ�%HUHFKQXQJHQ��'DEHL�
ZHUGHQ�GLH�7DVWDWXUHLQJDEHQ��GLH�6LH��LP�DOJHEUDLVFKHQ�0RGXV��]XU�
(LQJDEH�GHU�%HUHFKQXQJ�LQ�GHU�%HIHKOV]HLOH�EHQ|WLJHQ��XQG�GDV�(UJHEQLV�
VRZRKO�LP�H[DNWHQ�DOV�DXFK�LP�1lKHUXQJVPRGXV�DXIJHI�KUW���%HL�GHQ�
%HLVSLHOHQ�ZLUG�YRUDXVJHVHW]W��GDVV�GHU�7DVFKHQUHFKQHU�PLW�GHQ�
6WDQGDUGPRGXVHLQVWHOOXQJHQ�EHWULHEHQ�ZLUG��

,Q�.DSLWHO���XQG���ZLUG�HUNOlUW��ZLH�6LH�GLH�%HIHKOH�XQG�)XQNWLRQHQ�GHV�
&RPSXWHU�$OJHEUD�6\VWHPV�]XP�$XIVWHOOHQ�XQG�/|VHQ�YRQ�NRPSOH[HUHQ�
%HUHFKQXQJHQ�YHUZHQGHQ�N|QQHQ��,Q�.DSLWHO���ZLUG�HUNOlUW��ZLH�6LH�0RGL�
NRQILJXULHUHQ�N|QQHQ��XP�V\PEROLVFKH�(UJHEQLVVH�I�U�%HUHFKQXQJHQ�]X�
HUKDOWHQ�

%HLVSLHO���� ���������á����¥���

7DVWHQ� < _���=�� } � < _ � � ��\

([DNWHU�0RGXV� ��

1lKHUXQJVPRGXV�� ���

6LH�N|QQHQ�HLQHQ�1lKHUXQJVZHUW�LP�H[DNWHQ�0RGXV�ZLH�IROJW�
HU]ZLQJHQ�

� *HEHQ�6LH�PLQGHVWHQV�HLQH�*DQ]]DKO�DOV�UHHOOH�=DKO�HLQ��G�K���
JHEHQ�6LH�QDFK�GHU�*DQ]]DKO�HLQHQ�'H]LPDOSXQNW�HLQ��VLHKH�
§*DQ]]DKOHQ�XQG�UHHOOH�=DKOHQ¨�DXI�6HLWH������RGHU

� 'U�FNHQ�6LH�> � VWDWW�\��XP�GDV�(UJHEQLV�]X�HUKDOWHQ�

2 2⁄
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%HLVSLHO���� �

7DVWHQ� r����z����\

([DNWHU�0RGXV�

1lKHUXQJVPRGXV�� �������������

%HLVSLHO���� � �

7DVWHQ� ��q���w \

([DNWHU�0RGXV� ����

1lKHUXQJVPRGXV� �����

%HDFKWHQ�6LH��GDVV�GLH�7DVWH�w�GDV�9RU]HLFKHQ�GHU�]XOHW]W�HLQJHJHEHQHQ�
=DKO�lQGHUW�

%HLVSLHO����

7DVWHQ� > ð���> I������\

([DNWHU�0RGXV� �

1lKHUXQJVPRGXV�� ��

%HLVSLHO����  

7DVWHQ� > � � > I � > I Á�q���> I�Á�\

([DNWHU�0RGXV� �����

1lKHUXQJVPRGXV� ���������������

%HLVSLHO���

7DVWHQ� r t < � z ��\

([DNWHU�0RGXV�

1lKHUXQJVPRGXV� ��������������

45 12⁄

5 4⁄
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Zeitfunktionen
'DV�'DWXP�XQG�GLH�8KU]HLW�ZHUGHQ�YRP�+3 ��*�VWDQGDUGPl�LJ�QLFKW�
DQJH]HLJW��6LH�N|QQHQ�GLHVH�)XQNWLRQ�GXUFK�$XVZlKOHQ�YRQ�&/2&.�LQ�GHU�
(LQJDEHPDVNH�§'LVSOD\�0RGHV¨��VLHKH�6HLWH�������HLQVFKDOWHQ��:HQQ�GLH�
8KUIXQNWLRQ�HLQJHVFKDOWHW�LVW��ZHUGHQ�GDV�'DWXP�XQG�GLH�8KU]HLW�LQ�GHU�
]ZHLWHQ�=HLOH�GHV�6WDWXVEHUHLFKV�DQJH]HLJW��

'LH�7HUPLQIXQNWLRQ�GHV�+3 ��*�N|QQHQ�6LH�DXFK�GDQQ�]XP�(LQVWHOOHQ�YRQ�
7HUPLQDODUPHQ�RGHU�]XP�$XVI�KUHQ�YRQ�3URJUDPPHQ�]X�YRUJHJHEHQHQ�
=HLWHQ�YHUZHQGHQ��ZHQQ�GDV�'DWXP�XQG�GLH�8KU]HLW�QLFKW�DQJH]HLJW�
ZHUGHQ�

Einstellen des Datums und der Uhrzeit

6R�N|QQHQ�6LH�GDV�'DWXP�RGHU�GLH�8KU]HLW�HLQVWHOOHQ�

�� 'U�FNHQ�6LH�> ç�

�� 'U�FNHQ�6LH�]]��XP�GLH�)XQNWLRQ�6(7�
7,0(��'$7(����]X�PDUNLHUHQ��XQG�GU�FNHQ�
6LH�GDQQ�2.�

'LH�(LQJDEHPDVNH�§�6HW�7LPH�DQG�'DWH¨�
ZLUG�DQJH]HLJW�

�� 'U�FNHQ�6LH�GLH�HQWVSUHFKHQGHQ�3IHLOWDV�
WHQ��XP�GHQ�:HUW�]X�PDUNLHUHQ��GHQ�6LH�HLQVWHOOHQ�RGHU�lQGHUQ�
P|FKWHQ�

�� bQGHUQ�6LH�GHQ�:HUW���-HGHV�8KU]HLW��XQG�'DWXPIHOG�LQ�GLHVHU�(LQJDEH�
PDVNH�LVW�JOHLFK]HLWLJ�HLQ�'DWHQ��XQG�HLQ�/LVWHQIHOG��6LHKH�§)HOGHU�LQ�
(LQJDEHPDVNHQ¨�DXI�6HLWH������I�U�,QIRUPDWLRQHQ��EHU�GDV�%HDUEHLWHQ�
GHU�(LQJDEHPDVNHQIHOGHU��

�� :LHGHUKROHQ�6LH�GLHVH�6FKULWWH�DE�6FKULWW����ZHQQ�6LH�QRFK�DQGHUH�
:HUWH�lQGHUQ�P|FKWHQ�

�� :HQQ�DOOH�:HUWH�ULFKWLJ�HLQJHVWHOOW�VLQG��GU�FNHQ�6LH�2.��

'LH�(LQJDEHPDVNH�ZLUG�JHVFKORVVHQ�XQG�GDV�QHXH�'DWXP�XQG�GLH�QHXH�
8KU]HLW�ZHUGHQ�LQ�GHU�6WDWXV]HLOH�DQJH]HLJW��ZHQQ�6LH�GDV�$Q]HLJHQ�GHU�
8KU�XQG�GHV�6WDWXVEHUHLFKV�HLQJHVWHOOW�KDEHQ��
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Ändern des Datum- oder Uhrzeitformats

6R�N|QQHQ�6LH�GDV�)RUPDW�GHV�'DWXPV�RGHU�GHU�8KU]HLW�lQGHUQ�

�� 'U�FNHQ�6LH�> ç�

�� 'U�FNHQ�6LH�]]��XP�GLH�)XQNWLRQ�6(7�7,0(��'$7(����]X�PDUNLHUHQ��
XQG�GU�FNHQ�6LH�GDQQ�2.�

'LH�(LQJDEHPDVNH�6(7�7,0(�$1'�'$7(�ZLUG�DQJH]HLJW�

�� 'U�FNHQ�6LH�GLH�HQWVSUHFKHQGHQ�3IHLOWDVWHQ��XP�GDV�)RUPDWIHOG�]X�
PDUNLHUHQ��GDV�6LH�lQGHUQ�P|FKWHQ�

'LH�EHLGHQ�)RUPDWIHOGHU�EHILQGHQ�VLFK�DP�UHFKWHQ�5DQG�GHU�$Q]HLJH�

�� bQGHUQ�6LH�GDV�)RUPDW���'LH�)RUPDWIHOGHU�VLQG�/LVWHQIHOGHU��6LHKH�
§)HOGHU�LQ�(LQJDEHPDVNHQ¨�DXI�6HLWH������I�U�,QIRUPDWLRQHQ��EHU�GDV�
%HDUEHLWHQ�YRQ�/LVWHQIHOGHUQ�LQ�HLQHU�(LQJDEHPDVNH��

�� :LHGHUKROHQ�6LH�GLH�6FKULWWH�DE�6FKULWW����ZHQQ�6LH�HLQ�DQGHUHV�)RUPDW�
lQGHUQ�P|FKWHQ�

�� :HQQ�6LH�GDV�)RUPDW�HLQJHVWHOOW�KDEHQ��GU�FNHQ�6LH�2.��

�� 'LH�(LQJDEHPDVNH�ZLUG�JHVFKORVVHQ�XQG�GDV�'DWXP�XQG�GLH�8KU]HLW�
ZHUGHQ�LQ�GHQ�YRQ�,KQHQ�HLQJHVWHOOWHQ�)RUPDWHQ�DQJH]HLJW�

Alarmfunktionen

(V�VWHKHQ�]ZHL�$ODUPIXQNWLRQHQ�]XU�9HUI�JXQJ��7HUPLQ�$ODUPH�XQG�
6FKDOWXKU�$ODUPH�

Termin-Alarme

(LQ�7HUPLQ�$ODUP�LVW�HLQ�$ODUP��GHQ�6LH�HLQVWHOOHQ�N|QQHQ��GDPLW�HU�]XU�
HLQJHVWHOOWHQ�8KU]HLW�DP�HLQJHVWHOOWHQ�'DWXP�DXVJHO|VW�ZLUG��%HLP�
$XVO|VHQ�GHV�7HUPLQ�$ODUPV�ZLUG�QRUPDOHUZHLVH�HLQH�YRP�%HQXW]HU�
HLQJHVWHOOWH�0HOGXQJ��]�%��HLQH�(ULQQHUXQJ��DXVJHJHEHQ�

:HQQ�HLQ�7HUPLQ�$ODUP�DXVJHO|VW�ZLUG��HUW|QW�HLQ�DNXVWLVFKHV�6LJQDO�FD��
���6HNXQGHQ�ODQJ�LQ�NXU]HQ�$EVWlQGHQ��:HQQ�6LH�EHLP�(LQVWHOOHQ�GHV�
7HUPLQ�$ODUPV�DXFK�HLQH�0HOGXQJ�HLQJHJHEHQ�KDEHQ��ZLUG�GLHVH�0HOGXQJ�
LP�6WDWXVEHUHLFK�]XVDPPHQ�PLW�GHP�$ODUP�,QGLNDWRU�� ��DQJH]HLJW��'LH�
0HOGXQJ�ZLUG�QXU�DQJH]HLJW��ZlKUHQG�GDV�DNXVWLVFKH�6LJQDO�DXVJHJHEHQ�
ZLUG�

:HQQ�6LH�ZlKUHQG�GHV�DNXVWLVFKHQ�6LJQDOV�HLQH�7DVWH�GU�FNHQ��EHVWlWLJHQ�
6LH�GHQ�7HUPLQ�$ODUP��'DV�DNXVWLVFKH�6LJQDO�ZLUG�XQWHUEURFKHQ��GHU�
,QGLNDWRU�DXVJHEOHQGHW�XQG�GLH�0HOGXQJ�JHO|VFKW��
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:HQQ�6LH�ZlKUHQG�GHV�DNXVWLVFKHQ�6LJQDOV�NHLQH�7DVWH�GU�FNHQ��ZLUG�GLH�
0HOGXQJ�DXVJHEOHQGHW��MHGRFK�QLFKW�JHO|VFKW���6LHKH�§hEHUSU�IHQ��bQGHUQ�
XQG�/|VFKHQ�HLQHV�$ODUPV¨�DXI�6HLWH������I�U�,QIRUPDWLRQHQ��EHU�
DEJHODXIHQH��QLFKW�EHVWlWLJWH�$ODUPH���:HQQ�GHU�$ODUP�HLQ�QLFKW�
ZLHGHUKROWHU�$ODUP�LVW��(UNOlUXQJ�VLHKH�QlFKVWHQ�$EVFKQLWW���ZLUG�GHU�
,QGLNDWRU�ZHLWHUKLQ�DQJH]HLJW��GDPLW�6LH�VHKHQ��GDVV�HLQ�7HUPLQ�
DEJHODXIHQ�LVW��GHQ�6LH�QLFKW�EHVWlWLJW�KDEHQ�

:HQQ�GHU�7DVFKHQUHFKQHU�DXVJHVFKDOWHW�ZXUGH��ZLUG�HU�EHLP�$XVO|VHQ�
GHV�$ODUPV�DXWRPDWLVFK�HLQJHVFKDOWHW��'DEHL�HUW|QW�GDV�DNXVWLVFKH�6LJQDO�
XQG�GLH�HQWVSUHFKHQGH�0HOGXQJ�ZLUG�DQJH]HLJW�

6LH�N|QQHQ�EHOLHELJ�YLHOH�7HUPLQ�$ODUPH�HLQVWHOOHQ�

Einstellen eines Termin-Alarms

�� 'U�FNHQ�6LH�> ç�

�� 'U�FNHQ�6LH�]��XP�GLH�)XQNWLRQ�6(7�
$/$50����]X�PDUNLHUHQ��XQG�GU�FNHQ�6LH�
GDQQ 2.�

'LH�(LQJDEHPDVNH�6(7�$/$50�ZLUG�
DQJH]HLJW�

�� :HQQ�6LH�P|FKWHQ��GDVV�EHLP�$XVO|VHQ�
GHV�$ODUPV�HLQH�EHVWLPPWH�0HOGXQJ�DQJH]HLJW�ZLUG�

D� 'U�FNHQ�6LH�>�K�

:HQQ�6LH�HLQ�DQGHUHV�7UHQQ]HLFKHQ�HLQJHEHQ��EHWUDFKWHW�GHU�
+3 ��*�GHQ�$ODUP�DOV�6FKDOWXKU�$ODUP��VLHKH�6HLWH�������

E� *HEHQ�6LH�GLH�0HOGXQJ�HLQ���6LHKH�§(LQJHEHQ�YRQ�=HLFKHQ¨�DXI�6HLWH�
�����I�U�,QIRUPDWLRQHQ��EHU�GLH�(LQJDEH�YRQ�7H[W��

F� 'U�FNHQ�6LH�2.�

'D�EHLP�$XVO|VHQ�GHV�$ODUPV�K|FKVWHQV�HLQH�JDQ]H�=HLOH�DQJH]HLJW�
ZLUG��VROOWHQ�6LH�GLH�0HOGXQJ�NXU]�IDVVHQ�

�� :HQQ�6LH�HLQH�0HOGXQJ�HLQJHJHEHQ�KDEHQ��LVW�MHW]W�GDV�6WXQGHQ�)HOG�
PDUNLHUW��:HQQ�6LH�NHLQH�0HOGXQJ�HLQJHJHEHQ�KDEHQ��GU�FNHQ�6LH�]��
ELV�GDV�6WXQGHQ�)HOG�PDUNLHUW�LVW�

�� bQGHUQ�6LH�GLH�8KU]HLW��GDV�=HLWIRUPDW�XQG�GDV�'DWXP�VR��GDVV�GLHVH�
)HOGHU�MHW]W�GLH�JHZ�QVFKWH�8KU]HLW�XQG�GDV�'DWXP�GHV�$ODUPV�
DQ]HLJHQ���6LHKH�§)HOGHU�LQ�(LQJDEHPDVNHQ¨�DXI�6HLWH������I�U�,QIRUPD�
WLRQHQ��EHU�GDV�(LQVWHOOHQ�GHU�(LQJDEHQPDVNHQIHOGHU��

HP49_version1.2.book  Page 30  Tuesday, March 7, 2000  10:57 AM



Grundlagen Seite 2-31

G
rundlagen

�� :HQQ�6LH�GHQ�$ODUP�LQ�UHJHOPl�LJHQ�=HLWDEVWlQGHQ�ZLHGHUKROW�DXV�
O|VHQ�P|FKWHQ�

D� 0DUNLHUHQ�6LH�GDV�)HOG�§5HSHDW¨�

E� *HEHQ�6LH�HLQHQ�:HUW�I�U�GDV�:LHGHUKROXQJVLQWHUYDOO�HLQ�

F� 'U�FNHQ�6LH�2.��'DV�XQEHVFKULIWHWH�)HOG�§$ODUP�5HSHDW�8QLW¨�ZLUG�
MHW]W�PDUNLHUW�

G� 'DV�)HOG�§$ODUP�5HSHDW�8QLW¨�LVW�HLQ�/LVWHQIHOG��:HQQ�6LH�QLFKW�GLH�
VWDQGDUGPl�LJH�=HLWHLQKHLW�I�U�GDV�:LHGHUKROXQJVLQWHUYDOO�
YHUZHQGHQ�P|FKWHQ��ZlKOHQ�6LH�HLQH�QHXH�(LQKHLW��6HNXQGHQ��
0LQXWHQ��6WXQGHQ��7DJH�RGHU�:RFKHQ���6LHKH�§)HOGHU�LQ�
(LQJDEHPDVNHQ¨�DXI�6HLWH������I�U�,QIRUPDWLRQHQ��EHU�GDV�
$XVZlKOHQ�YRQ�:HUWHQ�I�U�HLQ�/LVWHQIHOG�LQ�HLQHU�(LQJDEHPDVNH��

�� 'U�FNHQ�6LH�2.��XP�GHQ�7HUPLQ�$ODUP�HLQ]XVWHOOHQ�

Überprüfen, Ändern und Löschen eines Alarms

6LH�N|QQHQ�HLQJHVWHOOWH�XQG�QRFK�QLFKW�DXVJHO|VWH�7HUPLQ�$ODUPH�XQG�
DEJHODXIHQH��QLFKW�ZLHGHUKROWH�$ODUPH�IROJHQGHUPD�HQ�DQ]HLJHQ�

�� 'U�FNHQ�6LH�> ç�

'LH�2SWLRQ�%52:6(�$/$506����LVW�PDUNLHUW�

�� 'U�FNHQ�6LH�2.�

(LQH�/LVWH�GHU�DEJHODXIHQHQ��QLFKW�ZLHGHUKROWHQ�$ODUPH�XQG�GHU�QRFK�
QLFKW�DXVJHO|VWHQ�$ODUPH�ZLUG�DQJH]HLJW��'LH�/LVWH�]HLJW�GDV�
HLQJHVWHOOWH�$XVO|VHGDWXP�XQG�GLH�$XVO|VH]HLW��GLH�HUVWHQ�SDDU�=HLFKHQ�
GHU�0HOGXQJ�XQG�RE�GHU�$ODUP�HLQ�ZLHGHUKROWHU�$ODUP�LVW��DQ�

�� =XP�/HVHQ�RGHU�bQGHUQ�HLQHV�DXIJHOLVWHWHQ�$ODUPV�GU�FNHQ�6LH ]��XP�
GHQ�$ODUP�]X�PDUNLHUHQ��XQG�GDQQ�(',7��'LH�(LQJDEHPDVNH�6(7�$/$50�
ZLUG�DQJH]HLJW��6LH�N|QQHQ�GLH�JDQ]H�0HOGXQJ�OHVHQ�XQG�(LQ]HOKHLWHQ�
GHV�$ODUPV�lQGHUQ��6LHKH�§(LQVWHOOHQ�HLQHV�7HUPLQ�$ODUPV¨�DXI�6HLWH���
���I�U�,QIRUPDWLRQHQ��EHU�GDV�bQGHUQ�GHU�'DWHQ�LQ�GHU�(LQJDEHPDVNH�
6(7�$/$50�

'U�FNHQ�6LH &$1&(/�RGHU�2.��XP�]XU�$ODUPOLVWH�]XU�FN]XNHKUHQ�

�� =XP�/|VFKHQ�HLQHV�$ODUPV�GU�FNHQ�6LH ]��XP�GHQ�$ODUP�]X�
PDUNLHUHQ��XQG�GDQQ�385*(��

:HQQ�6LH�HLQHQ�DEJHODXIHQHQ�$ODUP�¥�G�K��HLQHQ�QLFKW�ZLHGHUKROWHQ�
$ODUP��GHQ�6LH�ZlKUHQG�GHV�7RQVLJQDOV�QLFKW�GXUFK�'U�FNHQ�HLQHU�
7DVWH�EHVWlWLJW�KDEHQ�¥�QLFKW�O|VFKHQ��ZLUG�GHU�$ODUP�,QGLNDWRU�LP�
6WDWXVEHUHLFK�ZHLWHUKLQ�DQJH]HLJW�
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�� =XP�(LQVWHOOHQ�HLQHV�QHXHQ�$ODUPV�GU�FNHQ�6LH�1(:�XQG�EHIROJHQ�6LH�
GLH�$QZHLVXQJHQ�XQWHU�§(LQVWHOOHQ�HLQHV�7HUPLQ�$ODUPV¨�DXI�6HLWH������
DE�6FKULWW���

�� 'U�FNHQ�6LH�2.��XP�YRQ�GHU�$ODUPOLVWH�]X�,KUHU�6WDQGDUGDQ]HLJH�
]XU�FN]XNHKUHQ�

Schaltuhr-Alarme

(LQ�6FKDOWXKU�$ODUP�I�KUW�]X�GHP�YRQ�,KQHQ�HLQJHVWHOOWHQ�=HLWSXQNW�HLQ�
3URJUDPP�RGHU�HLQ�DQGHUHV�2EMHNW�DXV��6LH�N|QQHQ�]XP�%HLVSLHO�HLQHQ�
6FKDOWXKU�$ODUP�]XU�$XVI�KUXQJ�HLQHV�3URJUDPPV�]X�HLQHU�EHVWLPPWHQ�
8KU]HLW�HLQVWHOOHQ��ZHQQ�6LH�ZLVVHQ��GDVV�6LH�GHQ�7DVFKHQUHFKQHU�]X�
GLHVHU�8KU]HLW�QLFKW�EHQ|WLJHQ�XQG�GDVV�GLH�$XVI�KUXQJ�GHV�3URJUDPPV�
HLQH�JHZLVVH�=HLW�GDXHUW�

(LQ�6FKDOWXKU�$ODUP�PXVV�QLFKW�EHVWlWLJW�ZHUGHQ��%HL�GHU�$XVO|VXQJ�ZLUG�
NHLQ�DNXVWLVFKHV�6LJQDO�DXVJHJHEHQ�XQG�GHU�$ODUP�ZLUG�GXUFK�NHLQHQ�
,QGLNDWRU�DQJH]HLJW�

6LH�N|QQHQ�HLQHQ�6FKDOWXKU�$ODUP�JHQDXVR�DQ]HLJHQ��lQGHUQ�XQG�O|VFKHQ�
ZLH�HLQHQ�7HUPLQ�$ODUP���6LHKH�§hEHUSU�IHQ��bQGHUQ�XQG�/|VFKHQ�HLQHV�
$ODUPV¨�DXI�6HLWH�������

Einstellen eines Schaltuhr-Alarms

�� 'U�FNHQ�6LH�> ç�

�� 'U�FNHQ�6LH�]��XP�GLH�2SWLRQ�6(7�$/$50����]X�PDUNLHUHQ��XQG�GU�FNHQ�
6LH�GDQQ 2.�

'LH�(LQJDEHPDVNH�6(7�$/$50�ZLUG�DQJH]HLJW�

�� *HEHQ�6LH�LP�)HOG�§0HVVDJH¨�GHQ�1DPHQ�GHV�3URJUDPPV�RGHU�GHV�
2EMHNWV�HLQ��GDV�6LH�EHLP�$XVO|VHQ�GHV�$ODUPV�DXVI�KUHQ�P|FKWHQ�

�� *HEHQ�6LH�GLH�8KU]HLW�XQG�GDV�'DWXP�HLQ��]X�GHU�E]Z��GHP�GDV�2EMHNW�
DXVJHI�KUW�ZHUGHQ�VROO��

�� :HQQ�6LH�GDV�2EMHNW�PHKUPDOV�LQ�EHVWLPPWHQ�,QWHUYDOOHQ�DXVI�KUHQ�
P|FKWHQ��JHEHQ�6LH�GLH�$Q]DKO�GHU�:LHGHUKROXQJHQ�LP�)HOG�§5HSHDW¨�
HLQ�XQG�ZlKOHQ�6LH�HLQH�(LQKHLW�I�U�GDV�)HOG�§$ODUP�5HSHDW�8QLW¨�DXV��

�� 'U�FNHQ�6LH�2.��XP�GHQ�6FKDOWXKU�$ODUP�HLQ]XVWHOOHQ�
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Erstellen und Bearbeiten von A
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Kapitel 3

Erstellen und Bearbeiten von Ausdrücken

Inhalt

(UVWHOOHQ�HLQHV�QHXHQ�$XVGUXFNV������������������������������������������

%HDUEHLWHQ�HLQHV�$XVGUXFNV ��������������������������������������������������

9HUZHQGHQ�YRQ�(TXDWLRQ:ULWHU ��������������������������������������������

,PSOL]LWH�0XOWLSOLNDWLRQ������������������������������������������������������

(LQJHEHQ�YRQ�H�XQG�L����������������������������������������������������������

%HWULHEVPRGL����������������������������������������������������������������������������

$UEHLWHQ�PLW�GHQ�YHUVFKLHGHQHQ�%HWULHEVPRGL ��������������

:LH�(TXDWLRQ:ULWHU�$XVGU�FNH�EHWUDFKWHW ���������������������

%HLVSLHOH �����������������������������������������������������������������������������������

%HLVSLHO��������������������������������������������������������������������������������

%HLVSLHO��������������������������������������������������������������������������������

%HLVSLHO�������������������������������������������������������������������������������

7DVWHQ�LQ�(TXDWLRQ:ULWHU�������������������������������������������������������

Einleitung
,Q�GLHVHP�.DSLWHO�ZLUG�HUOlXWHUW��ZLH�6LH�PLW�(TXDWLRQ:ULWHU�$XVGU�FNH�
HUVWHOOHQ�XQG�EHDUEHLWHQ�N|QQHQ��'LH�YRQ�,KQHQ�HUVWHOOWHQ�$XVGU�FNH�
ZHUGHQ�JHQDXVR�DQJH]HLJW��ZLH�6LH�VLH�DXI�3DSLHU�VFKUHLEHQ�Z�UGHQ��0LW�
(TXDWLRQ:ULWHU�N|QQHQ�6LH�DXFK�HLQHQ�$XVGUXFN�YRQ�GHU�%HIHKOV]HLOH�DXV�
|IIQHQ��
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Erstellen eines neuen Ausdrucks
,Q�GLHVHP�$EVFKQLWW�ZLUG�EHVFKULHEHQ��ZLH�6LH�PLW�(TXDWLRQ:ULWHU�HLQHQ�
$XVGUXFN�HUVWHOOHQ�XQG�LKQ�LQ�HLQHU�9DULDEOHQ�VSHLFKHUQ�

:lKUHQG�6LH�HLQHQ�$XVGUXFN�HUVWHOOHQ��P�VVHQ�6LH�}�GU�FNHQ��XP�GLH�
YRUKHULJHQ�.RPSRQHQWHQ�DXV]XZlKOHQ��DXI�GLH�VLFK�GHU�QHXH�2SHUDWRU�
RGHU�GLH�QHXH�)XQNWLRQ�EH]LHKW��-HGHV�0DO��ZHQQ�6LH�}�GU�FNHQ��ZHUGHQ�
PHKU�YRQ�GHQ�YRUKHULJHQ�.RPSRQHQWHQ�DXVJHZlKOW��

,P�)ROJHQGHQ�ZLUG�GLHVHU�$XVGUXFN�DOV�%HLVSLHO�YHUZHQGHW�

'LHVHQ�$XVGUXFN�N|QQHQ�6LH�PLW�(TXDWLRQ:ULWHU�ZLH�IROJW�HUVWHOOHQ�XQG�
VSHLFKHUQ��

�� 9HUJHZLVVHUQ�6LH�VLFK��GDVV�GLH�%HIHKOV]HLOH�OHHU�LVW��XQG�GU�FNHQ�6LH�
o��XP�(TXDWLRQ:ULWHU�]X�|IIQHQ�

�� *HEHQ�6LH�GLH�HUVWH�.RPSRQHQWH�HLQ��

�O=�

�� :lKOHQ�6LH�GLH�HLQJHJHEHQH�.RPSRQHQWH�
DXV�XQG�GU�FNHQ�6LH����(TXDWLRQ:ULWHU�
VHW]W�GHQ�DXVJHZlKOWHQ�$XVGUXFN�LQ�
.ODPPHUQ�XQG�I�JW�GDV�
0XOWLSOLNDWLRQV]HLFKHQ���HLQ�

}�

�� *HEHQ�6LH�GHQ�HUVWHQ�7HUP�GHU�]ZHLWHQ�
.RPSRQHQWH�HLQ�

�Oq�

�� :lKOHQ�6LH�GHQ�7HUP�DXV�XQG�GU�FNHQ�6LH�
����(TXDWLRQ:ULWHU�HUVWHOOW�GLH�
.RPSRQHQWH�XQG�VHW]W�VLH�LQ�.ODPPHUQ�

}}-�

3x 4+( ) 5x2 2–( )
x 1–3

------------------------------------------

HP49_version1.2.book  Page 2  Tuesday, March 7, 2000  10:57 AM



Erstellen und Bearbeiten von Ausdrücken Seite 3-3

Erstellen und Bearbeiten von A
usdrücken

�� :lKOHQ�6LH�GHQ�JDQ]HQ��ELVKHU�HUVWHOOWHQ�
$XVGUXFN�XQG�GU�FNHQ�6LH�z��XP�GHQ�
%UXFKVWULFK�XQWHU�GHQ�$XVGUXFN�]X�VHW]HQ��

}}}z

�� *HEHQ�6LH�GHQ�1HQQHU�HLQ�

�>ðO-�

�� 'U�FNHQ�6LH�\��XP�GHQ�$XVGUXFN�LQ�GLH�
%HIHKOV]HLOH�]X�VHW]HQ�

�� 6R�VSHLFKHUQ�6LH�GHQ�$XVGUXFN�

D� 'U�FNHQ�6LH�k�

E� 'U�FNHQ�6LH�]XHUVW�`` XQG�JHEHQ�6LH�GDQQ�HLQHQ�1DPHQ�I�U�
GLH�*OHLFKXQJ�HLQ�

F� 'U�FNHQ�6LH�\��XP�GHQ�$XVGUXFN�]X�VSHLFKHUQ�

Bearbeiten eines Ausdrucks
6LH�N|QQHQ�HLQHQ�$XVGUXFN�LQ�GHU�%HIHKOV]HLOH�RGHU�LQ�(TXDWLRQ:ULWHU�
EHDUEHLWHQ��6LHKH�§%HDUEHLWHQ�GHU�%HIHKOV]HLOH¨�DXI�6HLWH������I�U�
(LQ]HOKHLWHQ�]XU�9HUZHQGXQJ�GHV�%HIHKOV]HLOHQHGLWRUV�

6R�EHDUEHLWHQ�6LH�HLQHQ�$XVGUXFN�LQ�(TXDWLRQ:ULWHU�

�� 6HW]HQ�6LH�GHQ�$XVGUXFN�LQ�GLH�%HIHKOV]HLOH�XQG�GU�FNHQ�6LH�]��

(TXDWLRQ:ULWHU�ZLUG�PLW�GHP�]X�EHDUEHLWHQGHQ�$XVGUXFN�JH|IIQHW�

�� %HDUEHLWHQ�6LH�GHQ�$XVGUXFN�

�� 'U�FNHQ�6LH�\��XP�GHQ�$XVGUXFN�LQ�GLH�%HIHKOV]HLOH�]X�VHW]HQ��

�� 'U�FNHQ�6LH�HUQHXW�\��XP�GLH�bQGHUXQJHQ�]X�VSHLFKHUQ�
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%HDFKWHQ�6LH�)ROJHQGHV��ZlKUHQG�6LH�HLQHQ�$XVGUXFN�HUVWHOOHQ�RGHU�
EHDUEHLWHQ�

� 6LH�YHUZHQGHQ�GLH�2SHUDWRUHQ�XQG�)XQNWLRQHQ�GHU�7DVWDWXU��XP�GLH�
2SHUDWLRQHQ�HLQ]XJHEHQ��GLH�,KU�$XVGUXFN�HQWKlOW��:HQQ�6LH�EHLVSLHOV�
ZHLVH�HLQH�DULWKPHWLVFKH�$GGLWLRQ�HLQJHEHQ�P|FKWHQ��GU�FNHQ�6LH�=��
'LH�6LQXVIXQNWLRQ�N|QQHQ�6LH�GXUFK�'U�FNHQ�YRQ�s HLQJHEHQ�

� 6WDQGDUGPl�LJ�ZLUG�MHGH�DXVJHZlKOWH�2SHUDWLRQ�DXI�GLH�)XQNWLRQ�
RGHU�GHQ�7HUP�XQPLWWHOEDU�OLQNV�YRP�&XUVRU�DQJHZHQGHW��0LW�} 
N|QQHQ�6LH�GLH�$XVZDKO�ZHLWHU�QDFK�OLQNV�HUZHLWHUQ�

Implizite Multiplikation

6LH�GU�FNHQ�QRUPDOHUZHLVH����XP�HLQH�0XOWLSOLNDWLRQ�DQ]XJHEHQ��%HL�
HLQLJHQ�$XVGU�FNHQ�QLPPW�(TXDWLRQ:ULWHU�DQ��GDVV�0XOWLSOLNDWLRQ�
JHPHLQW�LVW��XQG�6LH�EUDXFKHQ�GDV�0XOWLSOLNDWLRQV]HLFKHQ�GDKHU�QLFKW�
HLQ]XJHEHQ��'DV�LVW�LQ�IROJHQGHQ�6LWXDWLRQHQ�GHU�)DOO�

� ]ZLVFKHQ�HLQHU�=DKO�XQG�HLQHP�IROJHQGHQ�%XFKVWDEHQ��]�%���[��

� ]ZLVFKHQ�HLQHU�=DKO�E]Z��HLQHP�%XFKVWDEHQ�XQG�HLQHU�IROJHQGHQ�
OLQNHQ�.ODPPHU�

� ]ZLVFKHQ�HLQHU�=DKO�E]Z��HLQHP�%XFKVWDEHQ�XQG�HLQHU�IROJHQGHQ�
3UlIL[�)XQNWLRQ��HLQHU�)XQNWLRQ��GHUHQ�$UJXPHQWH�KLQWHU�GHP�
)XQNWLRQVQDPHQ�DQJHJHEHQ�VLQG���]�%��VLQ�[��

� ]ZLVFKHQ�HLQHU�UHFKWHQ�XQG�HLQHU�OLQNHQ�.ODPPHU�

8P�HLQH�.RPSRQHQWH�LQ�HLQHQ�$XVGUXFN�HLQ]XI�JHQ��JHKHQ�6LH�
ZLH�IROJW�YRU�

�� 6HW]HQ�6LH�GHQ�$XVGUXFN�LQ�GLH�%HIHKOV]HLOH�XQG�EHZHJHQ�6LH�
GHQ�&XUVRU�DQ�GLH�3RVLWLRQ��DQ�GHU�6LH�GLH�.RPSRQHQWH�
HLQI�JHQ�P|FKWHQ�

�� 'U�FNHQ�6LH�o��XP�(TXDWLRQ:ULWHU�PLW�HLQHP�OHHUHQ�
%LOGVFKLUP�]X�|IIQHQ�

�� (UVWHOOHQ�6LH�GLH�.RPSRQHQWH�

�� 'U�FNHQ�6LH�\��'LH�.RPSRQHQWH�ZLUG�LP�$XVGUXFN�LQ�GHU�
%HIHKOV]HLOH�HLQJHI�JW�

�� 'U�FNHQ�6LH�HUQHXW�\��XP�GHQ�JHlQGHUWHQ�$XVGUXFN�]X�
VSHLFKHUQ�
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Erstellen und Bearbeiten von Ausdrücken Seite 3-5

Erstellen und Bearbeiten von A
usdrücken

Eingeben von e und i

6LH�N|QQHQ�H��GLH�%DVLV�GHV�QDW�UOLFKHQ�/RJDULWKPXV��XQG�L��GLH�
4XDGUDWZXU]HO�YRQ�¥���HLQJHEHQ��LQGHP�6LH�GHQ�.OHLQEXFKVWDEHQ�H�E]Z��L�
PLW�GHQ�$OSKD�7DVWHQ�HLQJHEHQ��G�K��

� XP�H�HLQ]XJHEHQ��GU�FNHQ�6LH�`<H

� XP�L�HLQ]XJHEHQ��GU�FNHQ�6LH�`<L�

,Q�DOJHEUDLVFKHQ�$XVGU�FNHQ�HUVHW]W�GHU�+3 ��*�GLHVH�%XFKVWDEHQ�GXUFK�
LKUH�HQWVSUHFKHQGHQ�:HUWH�

6LH�N|QQHQ�L�HEHQIDOOV�HLQJHEHQ��LQGHP�6LH�<M�GU�FNHQ�

Betriebsmodi
(TXDWLRQ:ULWHU�NHQQW�YLHU�YHUVFKLHGHQH�0RGL�

� (LQJDEHPRGXV

'LHV�LVW�GHU�6WDQGDUGPRGXV�
(TXDWLRQ:ULWHU�NHKUW�DXV�MHGHP�DQGHUHQ�
0RGXV�LQ�GHQ�(LQJDEHPRGXV�]XU�FN��
VREDOG�6LH�HLQHQ�:HUW�HLQJHEHQ�

� 7HUPDXVZDKOPRGXV

9HUZHQGHQ�6LH�GLHVHQ�0RGXV��ZHQQ�6LH�
YRUKDQGHQH�7HUPH�lQGHUQ�P|FKWHQ��6LH�
N|QQHQ�LPPHU�QXU�HLQHQ�7HUP�DXVZlKOHQ�

� $XVZDKOPRGXV

9HUZHQGHQ�6LH�GLHVHQ�0RGXV��ZHQQ�6LH�
DOJHEUDLVFKH�2SHUDWLRQHQ�DXI�GLH�
.RPSRQHQWHQ�HLQHV�$XVGUXFNV�DQZHQGHQ�
P|FKWHQ�

� &XUVRUPRGXV

9HUZHQGHQ�6LH�GLHVHQ�0RGXV��ZHQQ�6LH�
.RPSRQHQWHQ�HLQHV�$XVGUXFNV�DXVZlKOHQ�
P|FKWHQ�
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Arbeiten mit den verschiedenen Betriebsmodi

(TXDWLRQ:ULWHU�IXQNWLRQLHUW�MH�QDFK�YHUZHQGHWHP�0RGXV�XQWHUVFKLHGOLFK��

Wie Sie den Eingabemodus benutzen:

�� *HEHQ�6LH�HLQHQ�7HUP�RGHU�HLQHQ�2SHUDWRU�HLQ��XP�LKQ�DXI�GHQ�7HUP�
XQPLWWHOEDU�OLQNV�YRP�&XUVRU�DQ]XZHQGHQ�

�� 'U�FNHQ�6LH�}��XP�GLH�7HUPH�OLQNV�YRP�&XUVRU�DXV]XZlKOHQ��DXI�GLH�
GHU�QlFKVWH�2SHUDWRU�RGHU�GLH�QlFKVWH�)XQNWLRQ�DQJHZHQGHW�ZHUGHQ�
VROO��-HGHV�0DO��ZHQQ�6LH�}�GU�FNHQ��ZHUGHQ�PHKU�7HUPH�OLQNV�YRP�
&XUVRU�DXVJHZlKOW�

Wie Sie den Termauswahlmodus benutzen:

�� 6R�VWDUWHQ�6LH�GHQ�7HUPDXDVZDKOPRGXV�

� 9RP�(LQJDEHPRGXV�DXV�GU�FNHQ�6LH�]�

� 9RP�$XVZDKOPRGXV�DXV�GU�FNHQ�6LH�>]��

'HU�&XUVRU�QLPPW�GLH�)RUP�HLQHV�.DVWHQV�DQ�

�� 'U�FNHQ�6LH�}�XQG�{��XP�GXUFK�GHQ�$XVGUXFN�]X�QDYLJLHUHQ��XQG�
ZlKOHQ�6LH�GHQ�]X�lQGHUQGHQ�7HUP�DXV��

�� :HQQ�6LH�GHQ�JHZ�QVFKWHQ�7HUP�DXVJHZlKOW�KDEHQ��KDEHQ�6LH�]ZHL�
0|JOLFKNHLWHQ�

� *HEHQ�6LH�HLQHQ�QHXHQ�7HUP�RGHU�PHKUHUH�QHXH�7HUPH�HLQ��XP�GHQ�
DXVJHZlKOWHQ�7HUP�]X�HUVHW]HQ�

� :lKOHQ�6LH�HLQH�)XQNWLRQ�RGHU�HLQHQ�2SHUDWRU�DXV��GLH�E]Z��GHU�DXI�
GLH�$XVZDKO�DQJHZHQGHW�ZHUGHQ�VROO��

:HQQ�6LH�HLQHQ�7HUP��HLQH�)XQNWLRQ�RGHU�HLQHQ�2SHUDWRU�HLQJHEHQ��
NHKUW�(TXDWLRQ:ULWHU�LQ�GHQ�(LQJDEHPRGXV�]XU�FN�
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Erstellen und Bearbeiten von Ausdrücken Seite 3-7

Erstellen und Bearbeiten von A
usdrücken

Wie Sie den Auswahlmodus benutzen:

�� 'U�FNHQ�6LH�[��XP�GHQ�$XVZDKOPRGXV�]X�VWDUWHQ��

�� 9HUZHQGHQ�6LH�GLH�3IHLOWDVWHQ��XP�GLH�JHZ�QVFKWHQ�.RPSRQHQWHQ�
DXV]XZlKOHQ��6LHKH�§:LH�(TXDWLRQ:ULWHU�$XVGU�FNH�EHWUDFKWHW¨�DXI�
6HLWH������GRUW�ZLUG�EHVFKULHEHQ��ZLH�6LH�.RPSRQHQWHQ�DXVZlKOHQ�
N|QQHQ�

�� :HQQ�6LH�GHQ�JHZ�QVFKWHQ�7HLODXVGUXFN�DXVJHZlKOW�KDEHQ��KDEHQ�6LH�
GLH�IROJHQGHQ�0|JOLFKNHLWHQ�

� *HEHQ�6LH�HLQHQ�QHXHQ�7HUP�RGHU�PHKUHUH�QHXH�7HUPH�HLQ��XP�GLH�
$XVZDKO�]X�HUVHW]HQ�

� :lKOHQ�6LH�HLQH�)XQNWLRQ�RGHU�HLQHQ�2SHUDWRU�DXV��GLH�E]Z��GHU�DXI�
GLH�$XVZDKO�DQJHZHQGHW�ZHUGHQ�VROO��

� 9HUZHQGHQ�6LH�GLH�DOJHEUDLVFKHQ�)XQNWLRQHQ�GHV�7DVFKHQUHFKQHUV��
XP�GLH�$XVZDKO�]X�PDQLSXOLHUHQ�

�� 8P�]XP�(LQJDEHPRGXV�]XU�FN]XNHKUHQ��JHEHQ�6LH�HLQHQ�7HUP��HLQH�
)XQNWLRQ�RGHU�HLQHQ�2SHUDWRU�HLQ��8P�]XP�7HUPDXVZDKOPRGXV�
]XU�FN]XNHKUHQ��GU�FNHQ�6LH�>]�

Wie Sie den Cursormodus benutzen:

9HUZHQGHQ�6LH�GHQ�&XUVRUPRGXV��XP�7HLOH�HLQHV�$XVGUXFNV�DXV]XZlKOHQ��
6LH�N|QQHQ�LP�&XUVRUPRGXV�NHLQH�$XVZDKO�EHDUEHLWHQ�

�� 'U�FNHQ�6LH�&856��XP�GHQ�&XUVRUPRGXV�]X�VWDUWHQ�

�� 9HUZHQGHQ�6LH�GLH�3IHLOWDVWHQ��XP�GLH�JHZ�QVFKWH�$XVZDKO�LQ�HLQHQ�
.DVWHQ�HLQ]XVFKOLH�HQ�

�� 'U�FNHQ�6LH�\��XP�GHQ�XPUDKPWHQ�%HUHLFK�DXV]XZlKOHQ�XQG�]XP�
$XVZDKOPRGXV�]XU�FN]XNHKUHQ��'U�FNHQ�6LH�G��XP�RKQH�
$XVZDKO�GHV�XPUDKPWHQ�%HUHLFKV�LQ�GHQ�(GLWLHUPRGXV�
]XU�FN]XNHKUHQ�

Wie EquationWriter Ausdrücke betrachtet

'DV�9HUVWlQGQLV�GHU�'DUVWHOOXQJVZHLVH�YRQ�$XVGU�FNHQ�LQ�(TXDWLRQ:ULWHU�
HUOHLFKWHUW�,KUH�$UEHLW�PLW�$XVGU�FNHQ��

'HU�YRQ�,KQHQ�EHDUEHLWHWH�$XVGUXFN�ZLUG�YRQ�(TXDWLRQ:ULWHU�DOV�HLQH�
%DXPVWUXNWXU�GDUJHVWHOOW��PLW�2SHUDWRUHQ�DOV�9HU]ZHLJXQJVSXQNWH�XQG�
2SHUDQGHQ�DOV�=ZHLJH��6LH�N|QQHQ�LQQHUKDOE�GLHVHV�%DXPV�PLW�GHQ�
3IHLOWDVWHQ�QDYLJLHUHQ�XQG�=ZHLJJUXSSHQ�DXVZlKOHQ�
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)ROJHQGHU�$XVGUXFN�VROO�DOV�%HLVSLHO�]XU�9HUGHXWOLFKXQJ�GLHQHQ�

'LH�%DXPVWUXNWXU�I�U�GLHVHQ�$XVGUXFN�VLHKW�I�U�(TXDWLRQ:ULWHU�
IROJHQGHUPD�HQ�DXV�

,P�$XVZDKOPRGXV�JHVFKLHKW�)ROJHQGHV��ZHQQ�GHU�&XUVRU�DXI���GHU�
.RPSRQHQWH���[������SRVLWLRQLHUW�LVW�

� :HQQ�6LH�[�HLQPDO�GU�FNHQ��EHZHJW�VLFK�GHU�$XVZDKOSXQNW�]XP�
2SHUDWRU���XQG�(TXDWLRQ:ULWHU�ZlKOW�GHQ�$XVGUXFN��[�DXV�

� :HQQ�6LH�HUQHXW�[�GU�FNHQ��EHZHJW�VLFK�GHU�$XVZDKOSXQNW�]XP�
2SHUDWRU�= XQG�(TXDWLRQ:ULWHU�ZlKOW�GHQ�$XVGUXFN���[������DXV��

� :HQQ�6LH�HUQHXW�[�GU�FNHQ��EHZHJW�VLFK�GHU�$XVZDKOSXQNW�]XP�
2SHUDWRU � XQG�(TXDWLRQ:ULWHU�ZlKOW�GHQ�JHVDPWHQ�=lKOHU�DXV�

� :HQQ�6LH�HUQHXW�[�GU�FNHQ��EHZHJW�VLFK�GHU�$XVZDKOSXQNW�]XU�6SLW]H�
GHU�%DXPVWUXNWXU�XQG�(TXDWLRQ:ULWHU�ZlKOW�GHQ�JHVDPWHQ�$XVGUXFN�
DXV�

6LH�N|QQHQ�}�RGHU�{�GU�FNHQ��XP�VLFK�VHLWZlUWV�LP�*OHLFKXQJVEDXP�]X�
EHZHJHQ�XQG�7HUPH�XQG�$XVGU�FNH�GHUVHOEHQ�(EHQH�DXV]XZlKOHQ�

5x 3+( ) x 1–( )
x 5+( )

-------------------------------------
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5

3 1
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x

x

§ =

=
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Erstellen und Bearbeiten von A
usdrücken

Beispiele
'LHVHU�$EVFKQLWW�HQWKlOW�HLQLJH�%HLVSLHOH��ZLH�EHVWLPPWH�$XVGU�FNH�
HUVWHOOW�ZHUGHQ�

Beispiel 1

�� *HEHQ�6LH�GHQ�$XVGUXFN�I�U�GHQ�=lKOHU�
HLQ�

�O=�}�O]-��

�� :lKOHQ�6LH�GHQ�$XVGUXFN�DXV�XQG�
GU�FNHQ�6LH�z��XP�GHQ�%UXFKVWULFK�
XQWHU�GHP�$XVGUXFN�HLQ]XI�JHQ�

}}}z

�� *HEHQ�6LH�GHQ�LP�1HQQHU�VWHKHQGHQ�
$XVGUXFN�HLQ�

O=�

Beispiel 2

�� *HEHQ�6LH�GLH�HUVWH�.RPSRQHQWH�GHV�
$XVGUXFNV�HLQ�

�Oq�}}=��

�� :lKOHQ�6LH�GHQ�$XVGUXFN�DXV�XQG�
GU�FNHQ�6LH���

}�

5x 3+( ) x 1–( )
x 1+

-------------------------------------

2x
3 5+( ) 4x

2 2x 7+ +⋅
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�� *HEHQ�6LH�GHQ�]ZHLWHQ�$XVGUXFN�HLQ�

�Oq�}}=�O=�

�� :lKOHQ�6LH�GHQ�$XVGUXFN�DXV�XQG�
ZHQGHQ�6LH�GLH�4XDGUDWZXU]HO�DXI�GHQ�
$XVGUXFN�DQ�

}}r 

Beispiel 3

�� 'U�FNHQ�6LH�GLH�IROJHQGHQ�7DVWHQ�

>��}�}�q`<(O}O

5ex xd
2

5∫
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Erstellen und Bearbeiten von A
usdrücken

Tasten in EquationWriter
'LHVH�7DEHOOH�OLVWHW�GLH�7DVWHQ�DXI��GLH�6LH�LQ�(TXDWLRQ:ULWHU�YHUZHQGHQ�
N|QQHQ�

[ Startet den Auswahlmodus. Wählt Terme in der nächsthöheren 
Ebene im Gleichungsbaum aus.

] Wählt den ersten Term des ausgewählten Ausdrucks aus. In der 
untersten Ebene: Ruft den Termauswahlmodus auf.

>] Ruft den Termauswahlmodus auf.

{ Im Termauswahlmodus: Bewegt den Cursor nach links. Im 
Auswahlmodus: Wählt den linken Term in derselben Ebene auf. 

} Im Termauswahlmodus: Bewegt den Cursor nach rechts. Im 
Auswahlmodus: Wählt den rechten Term in derselben Ebene auf. 

>{ Im Termauswahlmodus: Wählt den ersten Term im Ausdruck auf. 

>} Im Termauswahlmodus: Wählt den letzten Term im Ausdruck auf.

>õ Schaltet EquationWriter in den Cursormodus. 

� Im Auswahlmodus: Wählt die nächste Komponente im Term. Im 
Editiermodus: Gibt ein Kommazeichen (,) ein, z.B. bei der Eingabe 
einer komplexen Zahl.

\ Im Cursormodus: Wählt die eingerahmte Komponente aus. In 
jedem anderen Modus: Verlässt Equation Writer und setzt den aktu-
ellen Ausdruck in die Befehlszeile.
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Plotten von Graphen Seite 4-1

Plotten von G
raphen

Kapitel 4

Plotten von Graphen

Inhalt

*UXQGODJHQ�GHV�3ORWWHQV��������������������������������������������������������������������

3ORW�7\SHQ ��������������������������������������������������������������������������������������������

)XQFWLRQ�3ORWV��)XQNWLRQVGLDJUDPPH���������������������������������������

3DUDPHWULF�3ORWV��3DUDPHWHUGDUVWHOOXQJHQ�������������������������������

3RODU�3ORWV��3RODUNRRUGLQDWHQ�'LDJUDPPH������������������������������

&RQLF�3ORWV��.HJHOVFKQLWW�'LDJUDPPH��������������������������������������

'LII�(T�3ORWV��'LIIHUHQ]LDOJOHLFKXQJV�'LDJUDPPH� �����������������

7UXWK�3ORWV��:DKUKHLWVZHUW�'LDJUDPPH�����������������������������������

6ORSHILHOG�3ORWV��6WHLJXQJVIHOG�'LDJUDPPH�����������������������������

:LUHIUDPH�3ORWV��'UDKWJLWWHU�'LDJUDPPH� �������������������������������

3VHXGR�&RQWRXU�3ORWV��3VHXGR�.RQWXU�'LDJUDPPH� ��������������

<�6OLFH�3ORWV��<�6FKHLEHQ�'DUVWHOOXQJ���������������������������������������

*ULGPDS�3ORWV��*LWWHU]XRUGQXQJV�'LDJUDPPH������������������������

3DUDPHWULF�6XUIDFH�3ORWV��3DUDPHWULVFKH�)OlFKHQ�3ORWV�������

)DVW���'�3ORWV��6FKQHOOH��'�'LDJUDPPH� ���������������������������������

6WDWLVWLVFKH�3ORWV ��������������������������������������������������������������������������

&XUVRU�%HZHJXQJ ������������������������������������������������������������������������������

6WDQGDUG�&XUVRU�%HZHJXQJ��������������������������������������������������������

9HUIROJHQ�HLQHV�3ORWV��7UDFH�0RGXV������������������������������������������

&XUVRU�.RRUGLQDWHQ ���������������������������������������������������������������������

=RRPHQ������������������������������������������������������������������������������������������������

$QDO\VLHUHQ�YRQ�)XQNWLRQHQ ������������������������������������������������������������

%HVWLPPHQ�YRQ�1XOOVWHOOHQ ���������������������������������������������������������

%HVWLPPHQ�YRQ�([WUHPZHUWHQ���������������������������������������������������

%HVWLPPHQ�YRQ�6WHLJXQJHQ����������������������������������������������������������

HP49_version1.2.book  Page 1  Tuesday, March 7, 2000  10:57 AM
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%HVWLPPHQ�YRQ�)OlFKHQ ��������������������������������������������������������� ����

%HVWLPPHQ�YRQ�6FKQLWWSXQNWHQ��������������������������������������������� ����

7DEHOOHQ������������������������������������������������������������������������������������������� ����

$QSDVVHQ�GHU�7DEHOOHQZHUWH �������������������������������������������������� ����

5HVHUYLHUWH�3ORW��XQG�7DEHOOHQYDULDEOHQ ������������������������������������ ����

Einleitung
'HU�+3 ��*�HUP|JOLFKW�HV�,KQHQ��)XQNWLRQHQ�XQG�VWDWLVWLVFKH�'DWHQ�]X�
SORWWHQ�XQG�GLH�PDWKHPDWLVFKHQ�(LJHQVFKDIWHQ�GHU�JHSORWWHWHQ�
)XQNWLRQHQ�]X�DQDO\VLHUHQ��(V�VWHKHQ�IROJHQGH�VHFK]HKQ�3ORW�7\SHQ�]XU�
9HUI�JXQJ�

� )XQFWLRQ�3ORWV�
�)XQNWLRQVGLDJUDPPH�

� 3VHXGR�&RQWRXU�3ORWV�
�3VHXGR�.RQWXU�
'LDJUDPPH�

� 3DUDPHWULF�3ORWV�
�3DUDPHWHU�
GDUVWHOOXQJHQ�

� <�6OLFH�3ORWV�
�<�6FKHLEHQ�'LDJUDPPH�

� 3RODU�3ORWV�
�3RODUNRRUGLQDWHQ�
'LDJUDPPH�

� *ULGPDS�3ORWV�
�*LWWHU]XRUGQXQJV�
'LDJUDPPH�

� &RQLF�3ORWV�
�.HJHOVFKQLWW�
'LDJUDPPH�

� 3DUDPHWULF�6XUIDFH�3ORWV�
�3DUDPHWULVFKH�)OlFKHQ�
3ORWV�

� 'LII�(T�3ORWV�
�'LIIHUHQ]LDOJOHLFKXQJV�
'LDJUDPPH�

� )DVW���'�3ORWV��6FKQHOOH�
�'�'LDJUDPPH�

� 7UXWK�3ORWV�
�:DKUKHLWVZHUW�
'LDJUDPPH�

� 6FDWWHU�3ORWV��6WUHXXQJV�
'LDJUDPPH�

� 6ORSHILHOG�3ORWV�
�6WHLJXQJVIHOG�
'LDJUDPPH�

� %DU�3ORWV�
�%DONHQGLDJUDPPH�

� :LUHIUDPH�3ORWV�
�'UDKWJLWWHU�'LDJUDPPH�

� +LVWRJUDP�3ORWV�
�+LVWRJUDPPH�
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Grundlagen des Plottens
0LW�GHU�3ORW�$QZHQGXQJ�GHV�+3 ��*�N|QQHQ�6LH�)XQNWLRQHQ�LQ�
JUDSKLVFKHU�)RUP�DXVJHEHQ��6LH�N|QQHQ�GLH�)XQNWLRQHQ�YRU�GHP�gIIQHQ�
GHU�3ORW�$QZHQGXQJ�RGHU�DXV�GHU�EHUHLWV�JH|IIQHWHQ�3ORW�$QZHQGXQJ�
HUVWHOOHQ��

6LH�N|QQHQ�DXFK�VWDWLVWLVFKH�'DWHQ�SORWWHQ��6WDWLVWLVFKH�'DWHQ�P�VVHQ�YRU�
GHP�3ORWWHQ�LQ�HLQH�0DWUL[�HLQJHJHEHQ�ZHUGHQ��6LH�N|QQHQ�GLH�0DWUL[�YRU�
GHP�gIIQHQ�GHU�3ORW�$QZHQGXQJ�RGHU�DXV�GHU�EHUHLWV�JH|IIQHWHQ�3ORW�
$QZHQGXQJ�HUVWHOOHQ�

6LH�N|QQHQ�HLQH�EHOLHELJH�$Q]DKO�YRQ�)XQNWLRQHQ�JOHLFK]HLWLJ�SORWWHQ��
DEHU�LPPHU�QXU�HLQHQ�VWDWLVWLVFKHQ�3ORW�]HLFKQHQ��(V�LVW�MHGRFK�P|JOLFK��
HLQHQ�QHXHQ�VWDWLVWLVFKHQ�3ORW��EHU�HLQHQ�EHUHLWV�JH]HLFKQHWHQ�]X�OHJHQ�

So erstellen Sie einen nichtstatistischen Plot:

�� 'U�FNHQ�6LH�<D��XP�GLH�$Q]HLJH�§3ORW�
6HWXS¨�DQ]X]HLJHQ�

�� )DOOV�GHU�JHZ�QVFKWH�3ORW�7\S�QLFKW�LP�
)HOG�§7\SH¨�DQJH]HLJW�ZLUG��GU�FNHQ�6LH�
&+226�XQG�ZlKOHQ�6LH�HLQHQ�QHXHQ�3ORW�
7\S�

6LH�N|QQHQ�HLQHQ�3ORW�7\S�HEHQIDOOV�DXVZlKOHQ��LQGHP�6LH�`�XQG�
GHQ�HUVWHQ�%XFKVWDEHQ�GHV�1DPHQV�GHV�3ORW�7\SV�GU�FNHQ��%HLVSLHO��
8P�§*ULGPDS¨��*LWWHU]XRUGQXQJV�'LDJUDPP��DXV]XZlKOHQ��GU�FNHQ�
6LH�`*��'HU�:HUW�LP�)HOG�§7\SH¨�lQGHUW�VLFK�]XP�DXVJHZlKOWHQ�
3ORW�7\S�

�� bQGHUQ�6LH�DOOH�3ORW�3DUDPHWHU��GLH�JHlQGHUW�ZHUGHQ�P�VVHQ�

'LH�3DUDPHWHU�LQ�GHU�$Q]HLJH�§3ORW�6HWXS¨�VLQG�YRP�3ORW�7\S�DEKlQJLJ��
GHU�JH]HLFKQHW�ZHUGHQ�VROO��'LH�3DUDPHWHU�ZHUGHQ�ZHLWHU�KLQWHQ�
HUOlXWHUW���6LHKH�§3ORW�7\SHQ¨�DXI�6HLWH������

�� 'U�FNHQ�6LH�<A�

'LH�$Q]HLJH�§3ORW�¥�)XQFWLRQ¨�ZLUG�
DXIJHUXIHQ��'LHVH�$Q]HLJH�OLVWHW�GLH�
)XQNWLRQHQ�DXI��GLH�6LH�]XOHW]W�JHSORWWHW�
KDEHQ��

�� 8P�DOOH�DXIJHOLVWHWHQ�)XQNWLRQHQ�]X�
O|VFKHQ��GU�FNHQ�6LH�l�&/($5�
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�� 8P�HLQH�EHVWLPPWH�)XQNWLRQ�]X�O|VFKHQ��DEHU�GLH�DQGHUHQ�]X�EHKDOWHQ��
PDUNLHUHQ�6LH�GLH�EHWUHIIHQGH�)XQNWLRQ�PLW�+LOIH�GHU�3IHLOWDVWHQ�XQG�
GU�FNHQ�6LH�'(/�

)DOOV�6LH�HLQH�)XQNWLRQ�YHUVHKHQWOLFK�JHO|VFKW�KDEHQ��GU�FNHQ�6LH�
G<A�

�� 6R�lQGHUQ�6LH�HLQH�)XQNWLRQ�

D� 0DUNLHUHQ�6LH�GLH�)XQNWLRQ�PLW�+LOIH�GHU�3IHLOWDVWHQ�

E� 'U�FNHQ�6LH�(',7�

'LH�)XQNWLRQ�ZLUG�LQ�(TXDWLRQ:ULWHU�DQJH]HLJW�

F� %HDUEHLWHQ�6LH�GLH�)XQNWLRQ�

G� 'U�FNHQ�6LH�\�

(TXDWLRQ:ULWHU�ZLUG�JHVFKORVVHQ�XQG�GLH�YRQ�,KQHQ�EHDUEHLWHWH�
)XQNWLRQ��EHUVFKUHLEW�GLH�)XQNWLRQ��GLH�6LH�]XP�9HUlQGHUQ�DXV�
JHZlKOW�KDWWHQ�

8P�,KUH�%HDUEHLWXQJ�DE]XEUHFKHQ��GU�FNHQ�6LH�G<A�

�� 6R�ZlKOHQ�6LH�HLQH�EHQXW]HUGHILQLHUWH�)XQNWLRQ�DXV�

D� 0DUNLHUHQ�6LH�GLH�)XQNWLRQ��XQWHU�GHU�6LH�GLH�QHXH�)XQNWLRQ�SRVL�
WLRQLHUHQ�P|FKWHQ�

E� 'U�FNHQ�6LH�&+226��

(LQH�/LVWH�PLW�EHQXW]HUGHILQLHUWHQ�)XQNWLRQHQ�ZLUG�DQJH]HLJW�

F� 0DUNLHUHQ�6LH�GLH�)XQNWLRQ��GLH�6LH�SORWWHQ�P|FKWHQ�

G� 'U�FNHQ�6LH�2.�

6LHKH�§%HQXW]HUGHILQLHUWH�)XQNWLRQHQ¨�DXI�6HLWH�����I�U�$QZHLVXQJHQ��
ZLH�6LH�EHQXW]HUGHILQLHUWH�)XQNWLRQHQ�HUVWHOOHQ�N|QQHQ�

�� 6R�HUVWHOOHQ�6LH�HLQH�QHXH�)XQNWLRQ��GLH�JHSORWWHW�ZHUGHQ�VROO�

D� 'U�FNHQ�6LH�$''��XP�(TXDWLRQ:ULWHU�]X�|IIQHQ�

E� (UVWHOOHQ�6LH�GLH�)XQNWLRQ�

F� 'U�FNHQ�6LH�\�

(TXDWLRQ:ULWHU�ZLUG�JHVFKORVVHQ��,KUH�QHXH�)XQNWLRQ�ZLUG�GHU�
/LVWH�PLW�GHQ�)XQNWLRQHQ�KLQ]XJHI�JW��GLH�JHSORWWHW�ZHUGHQ�VROOHQ�

��� 'U�FNHQ�6LH�<B��XP�GLH�$Q]HLJH�§3ORW�:LQGRZ¨�DXI]XUXIHQ�

��� )DOOV�HUIRUGHUOLFK��lQGHUQ�6LH�GLH�3DUDPHWHU�LQ�§3ORW�:LQGRZ¨�

'LH�3DUDPHWHU�LQ�GHU�$Q]HLJH�§3ORW�:LQGRZ¨�VLQG�YRP�3ORW�7\S�
DEKlQJLJ��GHU�JH]HLFKQHW�ZHUGHQ�VROO��'LH�3DUDPHWHU�ZHUGHQ�ZHLWHU�
KLQWHQ�HUOlXWHUW���6LHKH�§3ORW�7\SHQ¨�DXI�6HLWH������
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��� 'HU�+3 ��*�SURWRNROOLHUW�GHQ�OHW]WHQ�3ORW��'LHV�HUP|JOLFKW�,KQHQ��HLQH�
QHXH�)XQNWLRQ��E]Z��HLQHQ�6DW]�YRQ�)XQNWLRQHQ��RGHU�HLQH�
'DWHQPDWUL[��EHU�HLQH�IU�KHUH�)XQNWLRQ��HLQHQ�IU�KHUHQ�6DW]�YRQ�
)XQNWLRQHQ�RGHU�HLQH�IU�KHUH�'DWHQPDWUL[�]X�]HLFKQHQ��:HQQ�6LH�GHQ�
IU�KHUHQ�3ORW�QLFKW�PLW�GHP�DNWXHOOHQ�3ORW�JHPHLQVDP�DQ]HLJHQ�
P|FKWHQ��GU�FNHQ�6LH�(5$6(�

��� 8P�GLH�)XQNWLRQ�HQ��]X�SORWWHQ��GU�FNHQ�6LH�'5$:�

So erstellen Sie einen statistischen Plot:

�� 'U�FNHQ�6LH�<D��XP�GLH�$Q]HLJH�
§3ORW�6HWXS¨�DQ]X]HLJHQ�

�� 'U�FNHQ�6LH�&+226�XQG�ZlKOHQ�6LH�GHQ�
7\S�GHV�VWDWLVWLVFKHQ�3ORWV��GHQ�6LH�
]HLFKQHQ�P|FKWHQ��%DU��%DONHQ���
+LVWRJUDP��+LVWRJUDPP��RGHU�6FDWWHU�
�6WUHXXQJ��

�� 'U�FNHQ�6LH ]��XP�]XP�)HOG�§Σ'$7¨�]X�JHKHQ�
�� 'U�FNHQ�6LH�<O��XP�0DWUL[:ULWHU�]X�|IIQHQ�

�� (UVWHOOHQ�6LH�HLQH�0DWUL[��GLH�GLH�VWDWLVWLVFKHQ�'DWHQ�UHSUlVHQWLHUW��GLH�
6LH�SORWWHQ�P|FKWHQ�

�� 'U�FNHQ�6LH�\�

�� 'LH�HLQJHJHEHQH�0DWUL[�ZLUG�DXI�GHU�$Q]HLJH�LQ�HFNLJHQ�.ODPPHUQ�
DQJH]HLJW��'U�FNHQ�6LH�2.��XP�IRUW]XIDKUHQ��RGHU�lQGHUQ�6LH�JJI��GLH�
0DWUL[��EHYRU�6LH�2.�GU�FNHQ��

�� 'HU�+3 ��*�YHUI�JW��EHU�HLQH�$Q]DKO�YRQ�(LQVWHOOXQJHQ��GLH�
(LJHQVFKDIWHQ�ZLH�GHQ�DQJH]HLJWHQ�7HLO�GHV�*UDSKHQ��GLH�
*UDSKHQDEPHVVXQJHQ�XVZ��IHVWOHJHQ��'LHVH�(LQVWHOOXQJHQ�ZHUGHQ�DXI�
GHQ�IROJHQGHQ�$Q]HLJHQ�DXIJHI�KUW�

� §3ORW�6HWXS¨��3ORW�(LQVWHOOXQJ�

� §3ORW�:LQGRZ¨��3ORW�)HQVWHU���GXUFK�'U�FNHQ�YRQ�< B��

'LH�LQ�GLHVHQ�EHLGHQ�$Q]HLJHQ�DXIJHI�KUWHQ�(LQVWHOOXQJHQ�VLQG�YRP�
*UDSKHQ�DEKlQJLJ��GHU�JH]HLFKQHW�ZHUGHQ�VROO��'LH�(LQVWHOOXQJHQ�
ZHUGHQ�ZHLWHU�KLQWHQ�HUOlXWHUW���6LHKH�§6WDWLVWLVFKH�3ORWV¨�DXI�6HLWH���
�����bQGHUQ�6LH��IDOOV�HUIRUGHUOLFK��GLH�VWDQGDUGPl�LJHQ�RGHU�DNWXHOOHQ�
:HUWH�GLHVHU�(LQVWHOOXQJHQ��EHYRU�6LH�GLH�'DWHQPDWUL[�SORWWHQ��

�� 'HU�+3 ��*�SURWRNROOLHUW�GHQ�OHW]WHQ�3ORW��'LHV�HUP|JOLFKW�,KQHQ��
HLQHQ�QHXHQ�VWDWLVWLVFKHQ�3ORW��EHU�HLQHQ�IU�KHUHQ�3ORW�]X�]HLFKQHQ��
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:HQQ�6LH�GHQ�IU�KHUHQ�3ORW�QLFKW�PLW�GHP�DNWXHOOHQ�3ORW�]XVDPPHQ�
DQ]HLJHQ�P|FKWHQ��GU�FNHQ�6LH�(5$6(�

��� 8P�GLH�'DWHQPDWUL[�]X�SORWWHQ��GU�FNHQ�6LH�'5$:�

Plot-Typen
,Q�GLHVHP�$EVFKQLWW�ZHUGHQ�GLH����3ORW�7\SHQ�EHVFKULHEHQ��GLH�PLW�GHP�
+3 ��*�HUVWHOOW�ZHUGHQ�N|QQHQ��'HU�$EODXI�GHV�3ORWWHQV�LVW�I�U�MHGHQ�7\S�
LP�YRUKHULJHQ�$EVFKQLWW��§*UXQGODJHQ�GHV�3ORWWHQV¨��EHVFKULHEHQ�

'LH�3DUDPHWHU�GHV�3ORW�)HQVWHUV��§3ORW�:LQGRZ¨��XQG�GLH�
(LQVWHOOSDUDPHWHU�]XP�3ORWWHQ��§3ORW�6HWXS¨��ZHUGHQ�I�U�MHGHQ�7\S�
DQJHJHEHQ��'LH�(LQJDEHPDVNHQ�I�U�GLH�(LQVWHOOXQJ�GLHVHU�3DUDPHWHU�
N|QQHQ�GXUFK�'U�FNHQ�GHU�7DVWHQ�< B E]Z��< D�DQJH]HLJW�
ZHUGHQ�

Function-Plots (Funktionsdiagramme)

'HU�6WDQGDUG�3ORW�7\S�GHV�7DVFKHQUHFKQHUV�LVW�GDV�)XQNWLRQVGLDJUDPP��
(LQ�)XQNWLRQVGLDJUDPP�SORWWHW�*OHLFKXQJHQ��GLH�I�U�MHGHQ�:HUW�YRQ�[�HLQ�
HLQGHXWLJHV�I�[��]XU�FNJHEHQ��(LQ�%HLVSLHO�LVW� �

%HLP�(LQJHEHQ�GHU�]X�SORWWHQGHQ�)XQNWLRQ�DFKWHQ�6LH�GDUDXI��GDVV�VLH�LQ�
GHU�)RUP�\  I�[��HLQJHJHEHQ�ZLUG��(LQH�*OHLFKXQJ�GHU�)RUP�
�[���\�¥��� ���VROOWH�]XP�%HLVSLHO�DOV�¥��[�����HLQJHJHEHQ�ZHUGHQ�

Abbildung 4-1: Standard-Plot-Fenster und Einstellparameter für das Plotten von Funktionsdiagrammen

6LH�N|QQHQ�GLH�*OHLFKXQJHQ��GLH�DXI�GHU�$Q]HLJH
§3ORW�¥�)XQFWLRQ¨�DXIJHOLVWHW�ZHUGHQ��RGHU�GLH�'DWHQ��GLH�LQ�GHU�
9DULDEOHQ�§Σ'$7¨�JHVSHLFKHUW�VLQG��SORWWHQ��RKQH�]XYRU�HLQH�GHU�
GUHL�3ORW�3DUDPHWHU�$Q]HLJHQ�DQ]X]HLJHQ��'U�FNHQ�6LH�HLQIDFK�
<C��XP�GHQ�%HIHKO�§*UDSK¨�DXV]XZlKOHQ��,KUH�
*OHLFKXQJ�HQ��RGHU�'DWHQPDWUL[�ZLUG�E]Z��ZHUGHQ�JHSORWWHW��
'DEHL�ZHUGHQ�GLH�LQ�GHQ�(LQJDEHPDVNHQ�§3ORW�:LQGRZ¨�XQG�
§3ORW�6HWXS¨�DNWXHOO�HLQJHVWHOOWHQ�3DUDPHWHU�YHUZHQGHW��XP�GDV�
(UVFKHLQXQJVELOG�GHV�3ORWV�IHVW]XOHJHQ�

y x
3

2x
2

x–+=
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Abbildung 4-2: Funktionsdiagramm – Beispiel

Parameter des Plot-Fensters

+�9LHZ 'HU�KRUL]RQWDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
KRUL]RQWDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�
KRUL]RQWDOHQ�:HUW�LP�]ZHLWHQ�)HOG��

9�9LHZ 'HU�YHUWLNDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
YHUWLNDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�YHUWLNDOHQ�
:HUW�LP�]ZHLWHQ�)HOG�

/RZ 'HU�NOHLQVWHQ�]X�SORWWHQGH�:HUW�GHU�XQDEKlQJLJHQ�
9DULDEOHQ�

+LJK 'HU�JU|�WH�]X�SORWWHQGH�:HUW�GHU�XQDEKlQJLJHQ�
9DULDEOHQ�

6WHS /HJW�GLH�$XIO|VXQJ�GHV�3ORWV�IHVW��'LH�$XIO|VXQJ�LVW�GHU�
KRUL]RQWDOH�$EVWDQG�¥�LQ�(LQKHLWHQ�RGHU�3L[HOQ�¥�
]ZLVFKHQ�]ZHL�JHSORWWHWHQ�3XQNWHQ��*U|�HUH�
6FKULWWZHLWHQ�HUP|JOLFKHQ�VFKQHOOHUH�3ORWV��GLH�DEHU�
ZHQLJHU�GHWDLOOLHUW�VLQG��.OHLQHUH�6FKULWWZHLWHQ�HUJHEHQ�
JHQDXHUH�3ORWV��GLH�DEHU�ODQJVDPHU�JH]HLFKQHW�ZHUGHQ��
�'LH�6WDQGDUG�6FKULWWZHLWH�I�U�)XQNWLRQHQ�EHWUlJW�����
(LQKHLWHQ���6LHKH�DXFK�3,;(/6�LP�IROJHQGHQ�$EVFKQLWW�

3L[HOV :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��ZLUG�GLH�6FKULWWZHLWH��GHU�
:HUW�I�U�67(3��DOV�$Q]DKO�YRQ�3L[HOQ�JHPHVVHQ��:HQQ�GDV�
)HOG�QLFKW�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���ZLUG�GLH�
6FKULWWZHLWH�LQ�(LQKHLWHQ�DQJHJHEHQ��

$XWR 6HW]W�GHQ�YHUWLNDOHQ�$Q]HLJHEHUHLFK�]XU�FN��VR�GDVV�GLH�
0LQLPD�XQG�0D[LPD�LQ�HLQHP�DQJHJHEHQHQ�KRUL]RQWDOHQ�
$Q]HLJHEHUHLFK�DQJH]HLJW�ZHUGHQ�

6LH�N|QQHQ�GLHVH�2SWLRQ�GXUFK�'U�FNHQ�YRQ�$872�
ZlKOHQ��'LH�)HOGHU�§9�9LHZ¨�ZHUGHQ�QHX�EHUHFKQHW�
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Einstellparameter für das Plotten

7\SH 'LHV�LVW�GHU�3ORW�7\S��LQ�GLHVHP�)DOO�IXQFWLRQ��

a� 'DV�)HOG�I�U�:LQNHOHLQKHLWHQ�JLEW�DQ��ZHOFKH�(LQKHLW�I�U�
:LQNHODUJXPHQWH�YHUZHQGHW�ZLUG��*UDG��5DGLDQW�RGHU�
*RQ�

(4 'LH�*OHLFKXQJ�RGHU�GLH�/LVWH�GHU�*OHLFKXQJHQ��GLH�6LH�
SORWWHQ�P|FKWHQ��6WDQGDUGPl�LJ�VWHKHQ�KLHU�GLH�
*OHLFKXQJHQ��GLH�LQ�GHU�$Q]HLJH�§3ORW�)XQFWLRQV¨�
DXIJHOLVWHW�VLQG��GLHV�NDQQ�DEHU�LQ�GHU�(LQJDEHPDVNH�
§3ORW�6HWXS¨�JHlQGHUW�ZHUGHQ�

,QGHS 'HU�1DPH�GHU�XQDEKlQJLJHQ�9DULDEOHQ�

&RQQHFW :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���
ZHUGHQ�GLH�JHSORWWHWHQ�3XQNWH�GXUFK�/LQLHQ��RGHU�
.XUYHQDEVFKQLWWH�YHUEXQGHQ��:HQQ�GLHVHV�)HOG�QLFKW�
PDUNLHUW�LVW��ZHUGHQ�QXU�GLH�JHSORWWHWHQ�3XQNWH�
DQJH]HLJW�

6LPXOW :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��ZHUGHQ�GLH�LQ�GHU�
(LQJDEHPDVNH�§3ORW�)XQFWLRQV¨�DXIJHOLVWHWHQ�
*OHLFKXQJHQ�JOHLFK]HLWLJ�JHSORWWHW��:HQQ�GLHVHV�)HOG�
QLFKW�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���ZLUG�HLQH�
*OHLFKXQJ�YROOVWlQGLJ�JHSORWWHW��EHYRU�GLH�QlFKVWH�
*OHLFKXQJ�JHSORWWHW�ZLUG�

+�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�KRUL]RQWDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ���
'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d���
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

9�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�YHUWLNDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�
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Plotten von Graphen Seite 4-9

Plotten von G
raphen

3L[HOV :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���
ZHUGHQ�GLH�:HUWH�LQ�GHQ�)HOGHUQ�§+�7LFN¨�XQG�§9�7LFN¨�DOV�
3L[HO�LQWHUSUHWLHUW��:HQQ�GDV�)HOG�QLFKW�PDUNLHUW�LVW��
ZHUGHQ�GLHVH�:HUWH�DOV�(LQKHLWHQ�LQWHUSUHWLHUW�

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

Parametric-Plots (Parameterdarstellungen)

(LQH�3DUDPHWHUGDUVWHOOXQJ�HQWKlOW�]ZHL�*OHLFKXQJHQ��ZREHL�GLH�
DEKlQJLJH�9DULDEOH�LQ�MHGHU�*OHLFKXQJ�HLQH�)XQNWLRQ�GHUVHOEHQ�
XQDEKlQJLJHQ�9DULDEOHQ�LVW��(LQ�%HLVSLHO�LVW�[�W�� ��VLQ��W��XQG
\�W�� ��VLQ��W���6LH�P�VVHQ�EHLGH�*OHLFKXQJHQ�LQ�GHU�)RUP�D���EL�
]XVDPPHQIDVVHQ��ZREHL�D�GLH�HUVWH�*OHLFKXQJ�XQG�E�GLH�]ZHLWH�*OHLFKXQJ�
LVW��,Q�XQVHUHP�%HLVSLHO�P�VVHQ�6LH�DOV�]X�SORWWHQGH�*OHLFKXQJ��VLQ��W����
�VLQ��W�L�DQJHEHQ�

Abbildung 4-3: Standard-Plot-Fenster und Einstellparameter für das Plotten von Parameterdarstellungen

Abbildung 4-4: Parameterdarstellung – Beispiel

Parameter des Plot-Fensters

+�9LHZ 'HU�KRUL]RQWDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
KRUL]RQWDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�
KRUL]RQWDOHQ�:HUW�LP�]ZHLWHQ�)HOG��

9�9LHZ 'HU�YHUWLNDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
YHUWLNDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�YHUWLNDOHQ�
:HUW�LP�]ZHLWHQ�)HOG�
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/RZ 'HU�NOHLQVWH�]X�SORWWHQGH�:HUW�GHU�XQDEKlQJLJHQ�
9DULDEOHQ�

+LJK 'HU�JU|�WH�]X�SORWWHQGH�:HUW�GHU�XQDEKlQJLJHQ�
9DULDEOHQ�

6WHS /HJW�GLH�$XIO|VXQJ�GHV�3ORWV�IHVW��'LH�$XIO|VXQJ�LVW�GHU�
KRUL]RQWDOH�$EVWDQG�¥�LQ�(LQKHLWHQ�RGHU�3L[HOQ�¥�
]ZLVFKHQ�]ZHL�JHSORWWHWHQ�3XQNWHQ��*U|�HUH�
6FKULWWZHLWHQ�HUP|JOLFKHQ�VFKQHOOHUH�3ORWV��GLH�DEHU�
ZHQLJHU�GHWDLOOLHUW�VLQG��.OHLQHUH�6FKULWWZHLWHQ�HUJHEHQ�
JHQDXHUH�3ORWV��GLH�DEHU�ODQJVDPHU�JH]HLFKQHW�ZHUGHQ��
6LHKH�DXFK�3,;(/6�LP�IROJHQGHQ�$EVFKQLWW�

3L[HOV :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��ZLUG�GLH�6FKULWWZHLWH��GHU�
:HUW�I�U�67(3��DOV�$Q]DKO�YRQ�3L[HOQ�JHPHVVHQ��:HQQ�GDV�
)HOG�QLFKW�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���ZLUG�GLH�
6FKULWWZHLWH�LQ�(LQKHLWHQ�DQJHJHEHQ��

$XWR 6HW]W�GHQ�YHUWLNDOHQ�XQG�KRUL]RQWDOHQ�$Q]HLJHEHUHLFK�
]XU�FN��VR�GDVV�GHU�3ORW�GLH�$Q]HLJH�DXVI�OOW�

6LH�N|QQHQ�GLHVH�2SWLRQ�GXUFK�'U�FNHQ�YRQ�$872�
DXVZlKOHQ��'LH�)HOGHU�§+�9LHZ¨�XQG�§9�9LHZ¨�ZHUGHQ�QHX�
EHUHFKQHW�

Einstellparameter für das Plotten

7\SH 'LHV�LVW�GHU�3ORW�7\S��LQ�GLHVHP�)DOO�SDUDPHWULF��

a� 'DV�)HOG�I�U�:LQNHOHLQKHLWHQ�JLEW�DQ��ZHOFKH�(LQKHLW�I�U�
:LQNHODUJXPHQWH�YHUZHQGHW�ZLUG��*UDG��5DGLDQW�RGHU�
*RQ�

(4 'LH�*OHLFKXQJHQ��GLH�6LH�SORWWHQ�P|FKWHQ��6WDQGDUGPl�LJ�
VWHKHQ�KLHU�GLH�*OHLFKXQJHQ��GLH�LQ�GHU�$Q]HLJH�§3ORW�¥�
3DUDPHWULF¨�DXIJHOLVWHW�VLQG��GLHV�NDQQ�DEHU�LQ�GHU�
(LQJDEHPDVNH�§3ORW�6HWXS¨�JHlQGHUW�ZHUGHQ�

,QGHS 'HU�1DPH�GHU�XQDEKlQJLJHQ�9DULDEOHQ��EHL�
3DUDPHWHUGDUVWHOOXQJHQ�QRUPDOHUZHLVH�W��
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Plotten von Graphen Seite 4-11

Plotten von G
raphen

&RQQHFW :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���ZHU�
GHQ�GLH�JHSORWWHWHQ�3XQNWH�GXUFK�/LQLHQ��RGHU�.XUYHQDE�
VFKQLWWH�YHUEXQGHQ��:HQQ�GLHVHV�)HOG�QLFKW�PDUNLHUW�LVW��
ZHUGHQ�QXU�GLH�JHSORWWHWHQ�3XQNWH�DQJH]HLJW�

6LPXOW :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��ZHUGHQ�GLH�LQ�GHU�
(LQJDEHPDVNH�§3ORW�¥�3DUDPHWULF¨�DXIJHOLVWHWHQ�
*OHLFKXQJHQ�JOHLFK]HLWLJ�JHSORWWHW��:HQQ�GLHVHV�)HOG�
QLFKW�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���ZLUG�HLQH�
*OHLFKXQJ�YROOVWlQGLJ�JHSORWWHW��EHYRU�GLH�QlFKVWH�
*OHLFKXQJ�JHSORWWHW�ZLUG�

+�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�KRUL]RQWDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

9�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�YHUWLNDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

3L[HOV :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���
ZHUGHQ�GLH�:HUWH�LQ�GHQ�)HOGHUQ�§+�7LFN¨�XQG�§9�7LFN¨�DOV�
3L[HO�LQWHUSUHWLHUW��:HQQ�GDV�)HOG�QLFKW�PDUNLHUW�LVW��
ZHUGHQ�GLHVH�:HUWH�DOV�(LQKHLWHQ�LQWHUSUHWLHUW�

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�
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Polar-Plots (Polarkoordinaten-Diagramme)

(LQ�3RODUNRRUGLQDWHQ�'LDJUDPP�LVW�GHU�*UDSK�HLQHU�)XQNWLRQ�I�θ���GLH�LP�
3RODUNRRUGLQDWHQV\VWHP�DQJHJHEHQ�LVW��'LH�XQDEKlQJLJH�9DULDEOH�LVW�GHU�
3RODUZLQNHO�θ��(LQ�%HLVSLHO�LVW�U� ��VLQ�θ����VLQ��θ��

Abbildung 4-5: Standard-Plot-Fenster und Einstellparameter für das Plotten von Polarkoordinaten-
Diagrammen

Abbildung 4-6: Polarkoordinaten-Diagramm – Beispiel

Parameter des Plot-Fensters

+�9LHZ 'HU�KRUL]RQWDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
KRUL]RQWDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�
KRUL]RQWDOHQ�:HUW�LP�]ZHLWHQ�)HOG�

9�9LHZ 'HU�YHUWLNDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
YHUWLNDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�YHUWLNDOHQ�
:HUW�LP�]ZHLWHQ�)HOG�

/RZ 'HU�NOHLQVWH�]X�SORWWHQGH�:HUW�GHU�XQDEKlQJLJHQ�
9DULDEOHQ�

+LJK 'HU�JU|�WH�]X�SORWWHQGH�:HUW�GHU�XQDEKlQJLJHQ�
9DULDEOHQ�

6WHS /HJW�GLH�$XIO|VXQJ�GHV�3ORWV�IHVW��'LH�$XIO|VXQJ�LVW�GHU�
KRUL]RQWDOH�$EVWDQG�¥�LQ�(LQKHLWHQ�RGHU�3L[HOQ�¥�
]ZLVFKHQ�]ZHL�JHSORWWHWHQ�3XQNWHQ��*U|�HUH�
6FKULWWZHLWHQ�HUP|JOLFKHQ�VFKQHOOHUH�3ORWV��GLH�DEHU�
ZHQLJHU�GHWDLOOLHUW�VLQG��.OHLQHUH�6FKULWWZHLWHQ�HUJHEHQ�
JHQDXHUH�3ORWV��GLH�DEHU�ODQJVDPHU�JH]HLFKQHW�ZHUGHQ��
6LHKH�DXFK�3,;(/6�LP�QlFKVWHQ�$EVFKQLWW�
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Plotten von G
raphen

3L[HOV :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��ZLUG�GLH�6FKULWWZHLWH��GHU�
:HUW�I�U�67(3��DOV�$Q]DKO�YRQ�3L[HOQ�JHPHVVHQ��:HQQ�GDV�
)HOG�QLFKW�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���ZLUG�GLH�
6FKULWWZHLWH�LQ�(LQKHLWHQ�DQJHJHEHQ��

$XWR 6HW]W�GHQ�YHUWLNDOHQ�XQG�KRUL]RQWDOHQ�$Q]HLJHEHUHLFK�
]XU�FN��VR�GDVV�GHU�3ORW�GLH�$Q]HLJH�DXVI�OOW�

6LH�N|QQHQ�GLHVH�2SWLRQ�GXUFK�'U�FNHQ�YRQ�$872�
ZlKOHQ��'LH�)HOGHU�§+�9LHZ¨�XQG�§9�9LHZ¨�ZHUGHQ�QHX�
EHUHFKQHW�

Einstellparameter für das Plotten

7\SH 'LHV�LVW�GHU�3ORW�7\S��LQ�GLHVHP�)DOO�SRODU��

a� 'DV�)HOG�I�U�:LQNHOHLQKHLWHQ�JLEW�DQ��ZHOFKH�(LQKHLW�I�U�
:LQNHODUJXPHQWH�YHUZHQGHW�ZLUG��*UDG��5DGLDQW�RGHU�
*RQ�

(4 'LH�*OHLFKXQJ�HQ���GLH�6LH�SORWWHQ�P|FKWHQ��
6WDQGDUGPl�LJ�VWHKHQ�KLHU�GLH�*OHLFKXQJHQ��GLH�LQ�GHU�
$Q]HLJH�§3ORW�¥�3RODU¨�DXIJHOLVWHW�VLQG��GLHV�NDQQ�DEHU�LQ�
GHU�(LQJDEHPDVNH�§3ORW�6HWXS¨�JHlQGHUW�ZHUGHQ�

,QGHS 'HU�1DPH�GHU�XQDEKlQJLJHQ�9DULDEOHQ��EHL�
3RODUNRRUGLQDWHQ�'LDJUDPPHQ�QRUPDOHUZHLVH�θ��

&RQQHFW :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���
ZHUGHQ�GLH�JHSORWWHWHQ�3XQNWH�GXUFK�/LQLHQ��RGHU�
.XUYHQDEVFKQLWWH�YHUEXQGHQ��:HQQ�GLHVHV�)HOG�QLFKW�
PDUNLHUW�LVW��ZHUGHQ�QXU�GLH�JHSORWWHWHQ�3XQNWH�
DQJH]HLJW�

6LPXOW :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��ZHUGHQ�GLH�LQ�GHU�
(LQJDEHPDVNH�§3ORW�¥�3RODU¨�DXIJHOLVWHWHQ�*OHLFKXQJHQ�
JOHLFK]HLWLJ�JHSORWWHW��:HQQ�GLHVHV�)HOG�QLFKW�PDUNLHUW�LVW�
�6WDQGDUGHLQVWHOOXQJ���ZLUG�HLQH�*OHLFKXQJ�YROOVWlQGLJ�
JHSORWWHW��EHYRU�GLH�QlFKVWH�*OHLFKXQJ�JHSORWWHW�ZLUG�

+�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�KRUL]RQWDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��
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'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

9�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�YHUWLNDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

3L[HOV :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���
ZHUGHQ�GLH�:HUWH�LQ�GHQ�)HOGHUQ�§+�7LFN¨�XQG�§9�7LFN¨�DOV�
3L[HO�LQWHUSUHWLHUW��:HQQ�GDV�)HOG�QLFKW�PDUNLHUW�LVW��
ZHUGHQ�GLHVH�:HUWH�DOV�(LQKHLWHQ�LQWHUSUHWLHUW�

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

Conic-Plots (Kegelschnitt-Diagramme)

.HJHOVFKQLWW�'LDJUDPPH�VLQG�3ORWV�YRQ�.HJHOVFKQLWWHQ��'LH�*OHLFKXQJ�I�U�
HLQHQ�.HJHOVFKQLWW�LVW�HLQ�3RO\QRP�]ZHLWHQ�RGHU�QLHGULJHUHQ�*UDGHV�
VRZRKO�I�U�[�DOV�DXFK�\��(LQ�%HLVSLHO�LVW� �

Abbildung 4-7: Standard-Plot-Fenster und Einstellparameter für das Plotten von Kegelschnitt-Diagrammen

Abbildung 4-8: Kegelschnitt-Diagramm – Beispiel

5x
2

3y
2

18–+ 0=
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Parameter des Plot-Fensters

+�9LHZ 'HU�KRUL]RQWDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
KRUL]RQWDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�
KRUL]RQWDOHQ�:HUW�LP�]ZHLWHQ�)HOG��

9�9LHZ 'HU�YHUWLNDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
YHUWLNDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�YHUWLNDOHQ�
:HUW�LP�]ZHLWHQ�)HOG�

/RZ 'HU�NOHLQVWH�]X�SORWWHQGH�:HUW�GHU�XQDEKlQJLJHQ�
9DULDEOHQ�

+LJK 'HU�JU|�WH�]X�SORWWHQGH�:HUW�GHU�XQDEKlQJLJHQ�
9DULDEOHQ�

6WHS /HJW�GLH�$XIO|VXQJ�GHV�3ORWV�IHVW��'LH�$XIO|VXQJ�LVW�GHU�
KRUL]RQWDOH�$EVWDQG�¥�LQ�(LQKHLWHQ�RGHU�3L[HOQ�¥�
]ZLVFKHQ�]ZHL�JHSORWWHWHQ�3XQNWHQ��*U|�HUH�
6FKULWWZHLWHQ�HUP|JOLFKHQ�VFKQHOOHUH�3ORWV��GLH�DEHU�
ZHQLJHU�GHWDLOOLHUW�VLQG��.OHLQHUH�6FKULWWZHLWHQ�HUJHEHQ�
JHQDXHUH�3ORWV��GLH�DEHU�ODQJVDPHU�JH]HLFKQHW�ZHUGHQ��
6LHKH�DXFK�3,;(/6�LP�IROJHQGHQ�$EVFKQLWW�

3L[HOV :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��ZLUG�GLH�6FKULWWZHLWH��GHU�
:HUW�I�U�67(3��DOV�$Q]DKO�YRQ�3L[HOQ�JHPHVVHQ��:HQQ�GDV�
)HOG�QLFKW�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���ZLUG�GLH�
6FKULWWZHLWH�LQ�(LQKHLWHQ�DQJHJHEHQ��

Einstellparameter für das Plotten

7\SH 'LHV�LVW�GHU�3ORW�7\S��LQ�GLHVHP�)DOO�FRQLF��

a� 'DV�)HOG�I�U�:LQNHOHLQKHLWHQ�JLEW�DQ��ZHOFKH�(LQKHLW�I�U�
:LQNHODUJXPHQWH�YHUZHQGHW�ZLUG��*UDG��5DGLDQW�RGHU�
*RQ�

(4 'LH�*OHLFKXQJ�HQ���GLH�6LH�SORWWHQ�P|FKWHQ��
6WDQGDUGPl�LJ�VWHKHQ�KLHU�GLH�*OHLFKXQJHQ��GLH�LQ�GHU�
$Q]HLJH�§3ORW�¥�&RQLF¨�DXIJHOLVWHW�VLQG��GLHV�NDQQ�DEHU�LQ�
GHU�(LQJDEHPDVNH�§3ORW�6HWXS¨�JHlQGHUW�ZHUGHQ�

,QGHS 'HU�1DPH�GHU�XQDEKlQJLJHQ�9DULDEOHQ�

'HSQG 'HU�1DPH�GHU�DEKlQJLJHQ�9DULDEOHQ�
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&RQQHFW :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���
ZHUGHQ�GLH�JHSORWWHWHQ�3XQNWH�GXUFK�/LQLHQ��RGHU�
.XUYHQDEVFKQLWWH�YHUEXQGHQ��:HQQ�GLHVHV�)HOG�QLFKW�
PDUNLHUW�LVW��ZHUGHQ�QXU�GLH�JHSORWWHWHQ�3XQNWH�
DQJH]HLJW�

+�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�KRUL]RQWDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

9�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�YHUWLNDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

3L[HOV :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���
ZHUGHQ�GLH�:HUWH�LQ�GHQ�)HOGHUQ�§+�7LFN¨�XQG�§9�7LFN¨�DOV�
3L[HO�LQWHUSUHWLHUW��:HQQ�GDV�)HOG�QLFKW�PDUNLHUW�LVW��
ZHUGHQ�GLHVH�:HUWH�DOV�(LQKHLWHQ�LQWHUSUHWLHUW�

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�
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Diff Eq-Plots (Differenzialgleichungs-Diagramme)

(LQH�'LIIHUHQ]LDOJOHLFKXQJ�LVW�HLQH�*OHLFKXQJ��GLH�HLQH�RGHU�PHKUHUH�
$EOHLWXQJHQ�EHLQKDOWHW��(LQ�%HLVSLHO�LVW�G\�GW� �W���\��

Abbildung 4-9: Standard-Plot-Fenster und Einstellparameter für das Plotten von Differenzialgleichungs-
Diagrammen

Abbildung 4-10: Differenzialgleichungs-Diagramm – Beispiel

Parameter des Plot-Fensters

+�9LHZ 'HU�KRUL]RQWDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
KRUL]RQWDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�
KRUL]RQWDOHQ�:HUW�LP�]ZHLWHQ�)HOG��

9�9LHZ 'HU�YHUWLNDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
YHUWLNDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�YHUWLNDOHQ�
:HUW�LP�]ZHLWHQ�)HOG�

,QLW 'HU�$QIDQJVZHUW�GHU�XQDEKlQJLJHQ�9DULDEOHQ���'LHVHU�
PXVV�]XP�$QIDQJVZHUW�GHU�/|VXQJVYDULDEOHQ�SDVVHQ��

)LQDO 'HU�(QGZHUW�GHU�XQDEKlQJLJHQ�9DULDEOHQ�

,QLW�6ROQ 'HU�$QIDQJVZHUW�GHU�/|VXQJVYDULDEOHQ��

7RO 'LH�DN]HSWDEOH�7ROHUDQ]��G�K��GHU�DN]HSWDEOH�0D[LPDOZHUW�
GHV�DEVROXWHQ�)HKOHUV���'HU�6WDQGDUGZHUW�LVW���������

6WHS 'LH�$QIDQJV�6FKULWWZHLWH��GLH�]XU�%HUHFKQXQJ�GHU�/|VXQJ�
YHUZHQGHW�ZLUG��
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Einstellparameter für das Plotten

7\SH 'LHV�LVW�GHU�3ORW�7\S�

a� 'DV�)HOG�I�U�:LQNHOHLQKHLWHQ�JLEW�DQ��ZHOFKH�(LQKHLW�I�U�
:LQNHODUJXPHQWH�YHUZHQGHW�ZLUG��*UDG��5DGLDQW�RGHU�
*RQ�

) 'LH�*OHLFKXQJ�HQ���GLH�6LH�SORWWHQ�P|FKWHQ��
6WDQGDUGPl�LJ�VWHKHQ�KLHU�GLH�*OHLFKXQJHQ��GLH�LQ�GHU�
$Q]HLJH�§3ORW�¥�'LIIHT¨�DXIJHOLVWHW�VLQG��GLHV�NDQQ�DEHU�LQ�
GHU�(LQJDEHPDVNH�§3ORW�6HWXS¨�JHlQGHUW�ZHUGHQ�

,QGHS 'HU�1DPH�GHU�XQDEKlQJLJHQ�9DULDEOHQ�

6ROQ 'LH�/|VXQJVYDULDEOH�

+�9DU 'LH�DXI�GHU�KRUL]RQWDOHQ�$FKVH�JHSORWWHWH�9DULDEOH�

9�9DU 'LH�DXI�GHU�YHUWLNDOHQ�$FKVH�JHSORWWHWH�9DULDEOH�

6WLII 0DUNLHUHQ�6LH�GLHVHV�)HOG��ZHQQ�6LH�GHQ�VWHLIHQ�/|VHU�
DXVZlKOHQ�P|FKWHQ�

∂)∂\ 'LH�SDUWLHOOH�$EOHLWXQJ�GHV�$XVGUXFNV�)�QDFK�\�

∂)∂W 'LH�SDUWLHOOH�$EOHLWXQJ�GHV�$XVGUXFNV�)�QDFK�W�

+�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�KRUL]RQWDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

9�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�YHUWLNDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�
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3L[HOV :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���
ZHUGHQ�GLH�:HUWH�LQ�GHQ�)HOGHUQ�§+�7LFN¨�XQG�§9�7LFN¨�DOV�
3L[HO�LQWHUSUHWLHUW��:HQQ�GDV�)HOG�QLFKW�PDUNLHUW�LVW��
ZHUGHQ�GLHVH�:HUWH�DOV�(LQKHLWHQ�LQWHUSUHWLHUW�

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

Truth-Plots (Wahrheitswert-Diagramme)

:DKUKHLWVZHUW�'LDJUDPPH�ZHUWHQ�$XVGU�FNH�DXV��GLH�DOV�(UJHEQLV�GLH�
:DKUKHLWVZHUWH�WUXH��ZDKU�¥�MHGH�UHHOOH�=DKO�DX�HU�1XOO��RGHU�IDOVH�
�IDOVFK�¥����OLHIHUQ��$Q�DOOHQ�3L[HONRRUGLQDWHQ�EOHLEW�GLH�$Q]HLJH�GHV�
EHWUHIIHQGHQ�3L[HOV�HLQJHVFKDOWHW��ZHQQ�GHU�$XVGUXFN�ZDKU�LVW��XQG�
XQYHUlQGHUW��ZHQQ�GHU�$XVGUXFN�IDOVFK�LVW�

'DV�IROJHQGH�%HLVSLHO�LVW�HLQ�3ORW�YRQ� PRG��������

Abbildung 4-11: Standard-Plot-Fenster und Einstellparameter für das Plotten von Wahrheitswert-Diagrammen

Abbildung 4-12: Wahrheitswert-Diagramm – Beispiel

Parameter des Plot-Fensters

+�9LHZ 'HU�KRUL]RQWDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
KRUL]RQWDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�
KRUL]RQWDOHQ�:HUW�LP�]ZHLWHQ�)HOG�

9�9LHZ 'HU�YHUWLNDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
YHUWLNDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�YHUWLNDOHQ�
:HUW�LP�]ZHLWHQ�)HOG�

x
2

y
3

+
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,QGHS�/RZ 'HU�NOHLQVWH�]X�SORWWHQGH�:HUW�GHU�XQDEKlQJLJHQ�
9DULDEOHQ�

,QGHS�+LJK 'HU�JU|�WH�]X�SORWWHQGH�:HUW�GHU�XQDEKlQJLJHQ�
9DULDEOHQ�

6WHS /HJW�GLH�$XIO|VXQJ�GHV�3ORWV�IHVW��'LH�$XIO|VXQJ�LVW�GHU�
KRUL]RQWDOH�$EVWDQG�¥�LQ�(LQKHLWHQ�RGHU�3L[HOQ�¥�
]ZLVFKHQ�]ZHL�JHSORWWHWHQ�3XQNWHQ��*U|�HUH�
6FKULWWZHLWHQ�HUP|JOLFKHQ�VFKQHOOHUH�3ORWV��GLH�DEHU�
ZHQLJHU�GHWDLOOLHUW�VLQG��.OHLQHUH�6FKULWWZHLWHQ�HUJHEHQ�
JHQDXHUH�3ORWV��GLH�DEHU�ODQJVDPHU�JH]HLFKQHW�ZHUGHQ��
�'LH�6WDQGDUG�6FKULWWZHLWH�I�U�:DKUKHLWVZHUW�'LDJUDPPH�
EHWUlJW���3L[HO���6LHKH�DXFK�3,;(/6�LP�IROJHQGHQ�
$EVFKQLWW�

3L[HOV :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��ZLUG�GLH�6FKULWWZHLWH��GHU�
:HUW�I�U�67(3���DOV�$Q]DKO�YRQ�3L[HOQ�JHPHVVHQ��:HQQ�GDV�
)HOG�QLFKW�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���ZLUG�GLH�
6FKULWWZHLWH�LQ�(LQKHLWHQ�DQJHJHEHQ�

'HSQG�/RZ 'HU�NOHLQVWH�]X�SORWWHQGH�:HUW�GHU�DEKlQJLJHQ�9DULDEOHQ�

'HSQG�+LJK 'HU�JU|�WH�]X�SORWWHQGH�:HUW�GHU�DEKlQJLJHQ�9DULDEOHQ�

Einstellparameter für das Plotten

7\SH 'LHV�LVW�GHU�3ORW�7\S��LQ�GLHVHP�)DOO�WUXWK��

a� 'DV�)HOG�I�U�:LQNHOHLQKHLWHQ�JLEW�DQ��ZHOFKH�(LQKHLW�I�U�
:LQNHODUJXPHQWH�YHUZHQGHW�ZLUG��*UDG��5DGLDQW�RGHU�
*RQ�

(4 'LH�*OHLFKXQJ�HQ���GLH�6LH�SORWWHQ�P|FKWHQ��
6WDQGDUGPl�LJ�VWHKHQ�KLHU�GLH�*OHLFKXQJHQ��GLH�LQ�GHU�
$Q]HLJH�§3ORW�¥�7UXWK¨�DXIJHOLVWHW�VLQG��GLHV�NDQQ�DEHU�LQ�
GHU�(LQJDEHPDVNH�§3ORW�6HWXS¨�JHlQGHUW�ZHUGHQ�

,QGHS 'HU�1DPH�GHU�XQDEKlQJLJHQ�9DULDEOHQ��'LHVH�9DULDEOH�
ZLUG�DXI�GHU�KRUL]RQWDOHQ�$FKVH�JHSORWWHW�

'HSQG 'HU�1DPH�GHU�DEKlQJLJHQ�9DULDEOHQ��RGHU�GHU�]ZHLWHQ�
XQDEKlQJLJHQ�9DULDEOHQ���'LHVH�9DULDEOH�ZLUG�DXI�GHU�
YHUWLNDOHQ�$FKVH�JHSORWWHW�
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+�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�KRUL]RQWDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

9�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�YHUWLNDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

3L[HOV :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���
ZHUGHQ�GLH�:HUWH�LQ�GHQ�)HOGHUQ�§+�7LFN¨�XQG�§9�7LFN¨�DOV�
3L[HO�LQWHUSUHWLHUW��:HQQ�GDV�)HOG�QLFKW�PDUNLHUW�LVW��
ZHUGHQ�GLHVH�:HUWH�DOV�(LQKHLWHQ�LQWHUSUHWLHUW�

Slopefield-Plots (Steigungsfeld-Diagramme)

,Q�HLQHP�6WHLJXQJVIHOG�'LDJUDPP�ZLUG�HLQ�*LWWHU�YRQ�/LQLHQVHJPHQWHQ�
JH]HLFKQHW��GHUHQ�6WHLJXQJ�MHZHLOV�GHP�:HUW�GHU�)XQNWLRQ�I�[�\��DP�
0LWWHOSXQNW�GHV�/LQLHQVHJPHQWV�HQWVSULFKW��6WHLJXQJVIHOG�'LDJUDPPH�
HUOHLFKWHUQ�GDV�9HUVWlQGQLV�GHU�6WDPPIXQNWLRQHQ�XQG�VLQG�EHLP�/|VHQ�
YRQ�'LIIHUHQ]LDOJOHLFKXQJHQ�Q�W]OLFK�

(LQ�6WHLJXQJVIHOG�'LDJUDPP�EHQ|WLJW�]ZHL�(LQJDEHQ��XP�HLQH�$XVJDEH�]X�
HU]HXJHQ��'HU�+3 ��*�YHUZHQGHW�HLQ�]ZHLGLPHQVLRQDOHV�
6WLFKSUREHQJLWWHU�YRQ�3XQNWHQ��GHUHQ�.RRUGLQDWHQ�GLH�EHLGHQ�MHZHLOV�
EHQ|WLJWHQ�(LQJDEHQ�OLHIHUQ��6WDQGDUGPl�LJ�EHVWHKW�GDV�
6WLFKSUREHQJLWWHU�DXV����3XQNWHQ�����6SDOWHQ�PLW�MHZHLOV���=HLOHQ�

'DV�IROJHQGH�%HLVSLHO�LVW�HLQ�6WHLJXQJVIHOG�'LDJUDPP�YRQ� �x
3

1+

y
2

1–
--------------
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Abbildung 4-13: Standard-Plot-Fenster und Einstellparameter für das Plotten von Steigungsfeld-Diagrammen

Abbildung 4-14: Steigungsfeld-Diagramm – Beispiel

Parameter des Plot-Fensters

;�/HIW��;�5LJKW 'HU�KRUL]RQWDOH�$Q]HLJHEHUHLFK�HQWVSUHFKHQG�GHU�HUVWHQ�
�LP�)HOG�§,QGHS¨�DQJHJHEHQHQ��XQDEKlQJLJHQ�9DULDEOHQ�

<�1HDU��<�)DU 'HU�YHUWLNDOH�$Q]HLJHEHUHLFK�HQWVSUHFKHQG�GHU�]ZHLWHQ�
�LP�)HOG�§'HS¨�DQJHJHEHQHQ��XQDEKlQJLJHQ�9DULDEOHQ�

6WHS�,QGHS 'LH�$Q]DKO�GHU�6SDOWHQ�LP�6WLFKSUREHQJLWWHU�

6WHS�'HSQG 'LH�$Q]DKO�GHU�=HLOHQ�LP�6WLFKSUREHQJLWWHU�

Einstellparameter für das Plotten

7\SH 'LHV�LVW�GHU�3ORW�7\S��LQ�GLHVHP�)DOO�VORSHILHOG��

a� 'DV�)HOG�I�U�:LQNHOHLQKHLWHQ�JLEW�DQ��ZHOFKH�(LQKHLW�I�U�
:LQNHODUJXPHQWH�YHUZHQGHW�ZLUG��*UDG��5DGLDQW�RGHU�
*RQ�

(4 'LH�*OHLFKXQJ�RGHU�GLH�/LVWH�GHU�*OHLFKXQJHQ��GLH�6LH�
SORWWHQ�P|FKWHQ�

,QGHS 'HU�1DPH�HLQHU�GHU�XQDEKlQJLJHQ�9DULDEOHQ�

'HSQG 'HU�1DPH�GHU�]ZHLWHQ�XQDEKlQJLJHQ�9DULDEOHQ�
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Wireframe-Plots (Drahtgitter-Diagramme)

(LQ�'UDKWJLWWHU�'LDJUDPP�]HLFKQHW�HLQH�SHUVSHNWLYLVFKH��'�
6FKUlJDQVLFKW�HLQHV�'UDKWJLWWHUPRGHOOV�GHU�GXUFK�=� �)�[��\��GHILQLHUWHQ�
)OlFKH��(LQ�%HLVSLHO�LVW�]� �[��¥�[\��

'HU�JH]HLFKQHWH�3ORW�LVW�GLH�2EHUIOlFKH�GHV�0RGHOOV��ZLH�VLH�YRQ�HLQHP�
EHVWLPPWHQ�%HWUDFKWXQJVSXQNW�DXV�JHVHKHQ�ZLUG��'LHVHU�
%HWUDFKWXQJVSXQNW�ZLUG�%OLFNSXQNW�JHQDQQW��'LH�JHSORWWHWH�2EHUIOlFKH�
LVW�GLH�2EHUIOlFKH�LQQHUKDOE�HLQHV�EHVWLPPWHQ�%HUHLFKV�LP�
GUHLGLPHQVLRQDOHQ�5DXP��'LHVHU�%HUHLFK�ZLUG�$Q]HLJHUDXP�JHQDQQW�XQG�
ZLUG�GXUFK�$EVFKQLWWH�DXI�MHGHP�GHU�GUHL�.RRUGLQDWHQDFKVHQ�GHILQLHUW�

(LQ�'UDKWJLWWHU�'LDJUDPP�EHQ|WLJW�]ZHL�(LQJDEHQ��XP�HLQH�$XVJDEH�]X�
HU]HXJHQ��'HU�+3 ��*�YHUZHQGHW�HLQ�]ZHLGLPHQVLRQDOHV�
6WLFKSUREHQJLWWHU�YRQ�3XQNWHQ��GHUHQ�.RRUGLQDWHQ�GLH�EHLGHQ�MHZHLOV�
EHQ|WLJWHQ�(LQJDEHQ�OLHIHUQ��6WDQGDUGPl�LJ�EHVWHKW�GDV�
6WLFKSUREHQJLWWHU�DXV����3XQNWHQ�����6SDOWHQ�PLW�MHZHLOV���=HLOHQ�

'DV�IROJHQGH�%HLVSLHO�LVW�HLQ�'UDKWJLWWHU�'LDJUDPP�YRQ� �

Abbildung 4-15: Standard-Plot-Fenster und Einstellparameter für das Plotten von Drahtgitter-Diagrammen

Abbildung 4-16: Drahtgitter-Diagramm – Beispiel

z x
3
y xy
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Parameter des Plot-Fensters

;�/HIW��;�5LJKW 'HU�[�$FKVHQEHUHLFK��GLH�%UHLWH��GHV�$Q]HLJHUDXPV�

<�1HDU��<�)DU 'HU�\�$FKVHQEHUHLFK��GLH�7LHIH��GHV�$Q]HLJHUDXPV�

=�/RZ��=�+LJK 'HU�]�$FKVHQEHUHLFK��GLH�+|KH��GHV�$Q]HLJHUDXPV�

;( 'LH�[�.RRUGLQDWH�GHV�%OLFNSXQNWV�

<( 'LH�\�.RRUGLQDWH�GHV�%OLFNSXQNWV�

=( 'LH�]�.RRUGLQDWH�GHV�%OLFNSXQNWV�

6WHS�,QGHS 'LH�$Q]DKO�GHU�6SDOWHQ�LP�6WLFKSUREHQJLWWHU�

6WHS�'HSQG 'LH�$Q]DKO�GHU�=HLOHQ�LP�6WLFKSUREHQJLWWHU�

Einstellparameter für das Plotten

7\SH 'LHV�LVW�GHU�3ORW�7\S��LQ�GLHVHP�)DOO�ZLUHIUDPH��

a� 'DV�)HOG�I�U�:LQNHOHLQKHLWHQ�JLEW�DQ��ZHOFKH�(LQKHLW�I�U�
:LQNHODUJXPHQWH�YHUZHQGHW�ZLUG��*UDG��5DGLDQW�RGHU�
*RQ�

(4 'LH�*OHLFKXQJ�RGHU�GLH�/LVWH�GHU�*OHLFKXQJHQ��GLH�6LH�
SORWWHQ�P|FKWHQ�

,QGHS 'HU�1DPH�HLQHU�GHU�XQDEKlQJLJHQ�9DULDEOHQ�

'HSQG 'HU�1DPH�GHU�]ZHLWHQ�XQDEKlQJLJHQ�9DULDEOHQ�

Pseudo-Contour-Plots (Pseudo-Kontur-Diagramme)

(LQ�3VHXGR�.RQWXU�'LDJUDPP�LVW�HLQ�*LWWHU�YRQ�/LQLHQVHJPHQWHQ��GLH�
MHZHLOV�7DQJHQWHQ�I�U�GLH�.RQWXU�HLQHU�)XQNWLRQ�VLQG��GLH�.XUYH�HUI�OOW�GLH�
*OHLFKXQJ�)�[�\�� �NRQVWDQW��

(LQ�3VHXGR�.RQWXU�'LDJUDPP�EHQ|WLJW�]ZHL�(LQJDEHQ��XP�HLQH�$XVJDEH�
]X�HU]HXJHQ��'HU�+3 ��*�YHUZHQGHW�HLQ�]ZHLGLPHQVLRQDOHV�
6WLFKSUREHQJLWWHU�YRQ�3XQNWHQ��GHUHQ�.RRUGLQDWHQ�GLH�EHLGHQ�MHZHLOV�
EHQ|WLJWHQ�(LQJDEHQ�OLHIHUQ��6WDQGDUGPl�LJ�EHVWHKW�GDV�
6WLFKSUREHQJLWWHU�DXV����3XQNWHQ�����6SDOWHQ�PLW�MHZHLOV���=HLOHQ��%HLP�
=HLFKQHQ�GHV�3VHXGR�.RQWXU�'LDJUDPPV�EHUHFKQHW�GHU�+3 ��*�GLH�
7DQJHQWH�I�U�MHGHQ�3XQNW�GHV�6WLFKSUREHQJLWWHUV�
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'DV�3VHXGR�.RQWXU�'LDJUDPP�HUVWHOOW�HLQHQ�VFKQHOOHQ�.RQWXU�3ORW��GHU�
HLQH�YLVXHOOH�9RUVWHOOXQJ�YRQ�GHQ�,QWHJUDONXUYHQ�YHUPLWWHOW��RKQH�GLHVH�
WDWVlFKOLFK�]X�SORWWHQ�

'DV�IROJHQGH�%HLVSLHO�LVW�HLQ�3VHXGR�.RQWXU�'LDJUDPP�YRQ� �

Abbildung 4-17: Standard-Plot-Fenster und Einstellparameter für das Plotten von Pseudo-Kontur-
Diagrammen

Abbildung 4-18: Pseudo-Kontur-Diagramm – Beispiel

Parameter des Plot-Fensters

;�/HIW��;�5LJKW 'HU�KRUL]RQWDOH�$Q]HLJHEHUHLFK�HQWVSUHFKHQG�GHU�HUVWHQ�
�LP�)HOG�§6WHS�,QGHS¨�DQJHJHEHQHQ��XQDEKlQJLJHQ�
9DULDEOHQ�

<�1HDU��<�)DU 'HU�YHUWLNDOH�$Q]HLJHEHUHLFK�HQWVSUHFKHQG�GHU�]ZHLWHQ�
�LP�)HOG�§6WHS�'HS¨�DQJHJHEHQHQ��XQDEKlQJLJHQ�
9DULDEOHQ�

6WHS�,QGHS 'LH�$Q]DKO�GHU�6SDOWHQ�LP�6WLFKSUREHQJLWWHU�

6WHS�'HSQG 'LH�$Q]DKO�GHU�=HLOHQ�LP�6WLFKSUREHQJLWWHU�

z x
3
y xy

3
–=
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Einstellparameter für das Plotten

7\SH 'LHV�LVW�GHU�3ORW�7\S��LQ�GLHVHP�)DOO�SV�FRQWRXU��

a� 'DV�)HOG�I�U�:LQNHOHLQKHLWHQ�JLEW�DQ��ZHOFKH�(LQKHLW�I�U�
:LQNHODUJXPHQWH�YHUZHQGHW�ZLUG��*UDG��5DGLDQW�RGHU�
*RQ�

(4 'LH�*OHLFKXQJ�RGHU�GLH�/LVWH�GHU�*OHLFKXQJHQ��GLH�6LH�
SORWWHQ�P|FKWHQ�

,QGHS 'HU�1DPH�HLQHU�GHU�XQDEKlQJLJHQ�9DULDEOHQ�

'HSQG 'HU�1DPH�GHU�]ZHLWHQ�XQDEKlQJLJHQ�9DULDEOHQ�

Y-Slice-Plots (Y-Scheiben-Darstellung)

'LH�<�6FKHLEHQ�'DUVWHOOXQJ�]HLFKQHW�HLQH�5HLKH�YRQ��MHZHLOV�]XU�\�$FKVH�
VHQNUHFKWHQ��4XHUVFKQLWWHQ�GHU�GXUFK�GLH�DNWXHOOH�)XQNWLRQ�
EHVFKULHEHQHQ�)OlFKHQ�

(LQH�<�6FKHLEHQ�'DUVWHOOXQJ�EHQ|WLJW�]ZHL�(LQJDEHQ��XP�HLQH�$XVJDEH�]X�
HU]HXJHQ��'HU�+3 ��*�YHUZHQGHW�HLQ�]ZHLGLPHQVLRQDOHV�
6WLFKSUREHQJLWWHU�YRQ�3XQNWHQ��GHUHQ�.RRUGLQDWHQ�GLH�EHLGHQ�MHZHLOV�
EHQ|WLJWHQ�(LQJDEHQ�OLHIHUQ��6WDQGDUGPl�LJ�EHVWHKW�GDV�
6WLFKSUREHQJLWWHU�DXV����3XQNWHQ�����6SDOWHQ�PLW�MHZHLOV���=HLOHQ��%HLP�
=HLFKQHQ�GHU�<�6FKHLEHQ�'DUVWHOOXQJ�HUVWHOOW�GHU�+3 ��*�MHZHLOV�HLQH�
6FKHLEH�I�U�MHGH�=HLOH�LP�6WLFKSUREHQJLWWHU�

:HQQ�DOOH�6FKHLEHQ�JH]HLFKQHW�VLQG��OlVVW�GHU�+3 ��*�HLQH�$QLPDWLRQ�
DEODXIHQ��LQ�GHU�MHGH�6FKHLEH�HLQ�(LQ]HOELOG�GDUVWHOOW��$XI�GLHVH�:HLVH�
N|QQHQ�6LH�HLQH�YLVXHOOH�9RUVWHOOXQJ�GDYRQ�JHZLQQHQ��ZLH�VLFK�HLQH�
6FKHLEH�GXUFK�GLH�)OlFKH�EHZHJW�

'DV�IROJHQGH�%HLVSLHO�LVW�HLQH�<�6FKHLEHQ�'DUVWHOOXQJ�YRQ� �

Abbildung 4-19: Standard-Plot-Fenster und Einstellparameter für das Plotten von Y-Scheiben-Darstellungen

z x
3
y xy

3
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Abbildung 4-20: Y-Scheiben-Darstellung – Beispiel

Parameter des Plot-Fensters

;�/HIW��;�5LJKW 'HU�[�$FKVHQEHUHLFK��GLH�%UHLWH��GHV�$Q]HLJHUDXPV�

<�1HDU��<�)DU 'HU�\�$FKVHQEHUHLFK��GLH�7LHIH��GHV�$Q]HLJHUDXPV�

=�/RZ��=�+LJK 'HU�]�$FKVHQEHUHLFK��GLH�+|KH��GHV�$Q]HLJHUDXPV�

6WHS�,QGHS 'LH�$Q]DKO�GHU�6SDOWHQ�LP�6WLFKSUREHQJLWWHU�

6WHS�'HSQG 'LH�$Q]DKO�GHU�=HLOHQ�LP�6WLFKSUREHQJLWWHU�

Einstellparameter für das Plotten

7\SH 'LHV�LVW�GHU�3ORW�7\S��LQ�GLHVHP�)DOO�<�6OLFH��

a� 'DV�)HOG�I�U�:LQNHOHLQKHLWHQ�JLEW�DQ��ZHOFKH�(LQKHLW�I�U�
:LQNHODUJXPHQWH�YHUZHQGHW�ZLUG��*UDG��5DGLDQW�RGHU�
*RQ�

(4 'HU�$XVGUXFN��GLH�*OHLFKXQJ�RGHU�GLH�)XQNWLRQ��GHQ�E]Z��
GLH�6LH�SORWWHQ�P|FKWHQ�

,QGHS 'HU�1DPH�HLQHU�GHU�XQDEKlQJLJHQ�9DULDEOHQ�

'HSQG 'HU�1DPH�GHU�]ZHLWHQ�XQDEKlQJLJHQ�9DULDEOHQ�

6DYH :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��ZHUGHQ�GLH�EHL�GHU
$QLPDWLRQ $QLPDWLRQ�YHUZHQGHWH�6FKHLEHQ�6HTXHQ]�XQG�GLH�$Q]DKO�

GHU�6FKHLEHQ�LP�+LVWRU\�6SHLFKHU�JHVSHLFKHUW��:HQQ�GDV�
)HOG�QLFKW�PDUNLHUW�LVW��ZHUGHQ�DOOH�6FKHLEHQ�DX�HU�GHU�
DNWXHOOHQ�JHO|VFKW��VREDOG�6LH�GDV�3ORW�)HQVWHU�YHUODVVHQ�
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Gridmap-Plots (Gitterzuordnungs-Diagramme)

(LQ�*LWWHU]XRUGQXQJV�'LDJUDPP�WUDQVIRUPLHUW�GDV�DQJHJHEHQH�
6WLFKSUREHQJLWWHU�JHPl��HLQHU�NRPSOH[HQ�)XQNWLRQ��'LH�.RRUGLQDWHQ�
MHGHV�3XQNWHV�LP�6WLFKSUREHQJLWWHU�GLHQHQ�DOV�(LQJDQJVZHUWH�I�U�GLH�
)XQNWLRQ�

'DV�IROJHQGH�%HLVSLHO�LVW�HLQ�3ORW�YRQ�VLQ��[��\���

Abbildung 4-21: Standard-Plot-Fenster und Einstellparameter für das Plotten von Gitterzuordnungs-
Diagrammen

Abbildung 4-22: Gitterzuordnungs-Diagramm – Beispiel

Parameter des Plot-Fensters

;�/HIW��;�5LJKW 'HU�KRUL]RQWDOH�$Q]HLJHEHUHLFK�

<�1HDU��<�)DU 'HU�YHUWLNDOH�$Q]HLJHEHUHLFK�

;;�/HIW�� 'HU�KRUL]RQWDOH�%HUHLFK�GHV�(LQJDQJV�
;;�5LJKW 6WLFKSUREHQJLWWHUV�HQWVSUHFKHQG�GHU�HUVWHQ��LP�)HOG�

§6WHS�,QGHS¨�HLQJHJHEHQHQ��XQDEKlQJLJHQ�9DULDEOHQ�

<<�1HDU�� 'HU�YHUWLNDOH�%HUHLFK�GHV�(LQJDQJV�
<<�)DU 6WLFKSUREHQJLWWHUV�HQWVSUHFKHQG�GHU�]ZHLWHQ��LP�)HOG�

§6WHS�'HSQG¨�HLQJHJHEHQHQ��XQDEKlQJLJHQ�9DULDEOHQ�

6WHS�,QGHS 'LH�$Q]DKO�GHU�6SDOWHQ�LP�6WLFKSUREHQJLWWHU�

6WHS�'HSQG 'LH�$Q]DKO�GHU�=HLOHQ�LP�6WLFKSUREHQJLWWHU�

HP49_version1.2.book  Page 28  Tuesday, March 7, 2000  10:57 AM



Plotten von Graphen Seite 4-29

Plotten von G
raphen

Einstellparameter für das Plotten

7\SH 'LHV�LVW�GHU�3ORW�7\S��LQ�GLHVHP�)DOO�JULGPDS��

a� 'DV�)HOG�I�U�:LQNHOHLQKHLWHQ�JLEW�DQ��ZHOFKH�(LQKHLW�I�U�
:LQNHODUJXPHQWH�YHUZHQGHW�ZLUG��*UDG��5DGLDQW�RGHU�
*RQ�

(4 'LH�*OHLFKXQJ�RGHU�GLH�/LVWH�GHU�*OHLFKXQJHQ��GLH�6LH�
SORWWHQ�P|FKWHQ�

,QGHS 'HU�1DPH�HLQHU�GHU�XQDEKlQJLJHQ�9DULDEOHQ�

'HSQG 'HU�1DPH�GHU�]ZHLWHQ�XQDEKlQJLJHQ�9DULDEOHQ�

Parametric-Surface-Plots (Parametrische Flächen-Plots)

(LQ�SDUDPHWULVFKHU�)OlFKHQ�3ORW�]HLFKQHW�HLQH�SHUVSHNWLYLVFKH��'�
6FKUlJDQVLFKW�HLQHV�'UDKWJLWWHUPRGHOOV�HLQHU�GXUFK�HLQH�NRPSOH[H�
)XQNWLRQ�EHVFKULHEHQHQ�)OlFKH��'LHVHU�3ORW�7\S�YHUHLQLJW�GLH�
.RRUGLQDWHQ]XRUGQXQJ�GHV�*LWWHU]XRUGQXQJV�'LDJUDPPV��VLHKH�
6HLWH�������PLW�GHU�SHUVSHNWLYLVFKHQ��'�$QVLFKW�GHV�'UDKWJLWWHU�
'LDJUDPPV��VLHKH�6HLWH�������

'DV�IROJHQGH�%HLVSLHO�LVW�HLQ�SDUDPHWULVFKHU�)OlFKHQ�3ORW�YRQ
[FRV�\�L���[VLQ�\�M��[N�

Abbildung 4-23: Standard-Plot-Fenster und Einstellparameter für das Plotten von parametrischen Flächen-
Plots

Abbildung 4-24: Parametrischer Flächen-Plot – Beispiel

HP49_version1.2.book  Page 29  Tuesday, March 7, 2000  10:57 AM



Seite 4-30 Plotten von Graphen

Pl
ot

te
n 

vo
n 

G
ra

ph
en

Parameter des Plot-Fensters (1)

;�/HIW��;�5LJKW 'HU�[�$FKVHQEHUHLFK��GLH�%UHLWH��GHV�$Q]HLJHUDXPV�

<�1HDU��<�)DU 'HU�\�$FKVHQEHUHLFK��GLH�7LHIH��GHV�$Q]HLJHUDXPV�

=�/RZ��=�+LJK 'HU�]�$FKVHQEHUHLFK��GLH�+|KH��GHV�$Q]HLJHUDXPV�

;( 'LH�[�.RRUGLQDWH�GHV�%OLFNSXQNWV�

<( 'LH�\�.RRUGLQDWH�GHV�%OLFNSXQNWV�

=( 'LH�]�.RRUGLQDWH�GHV�%OLFNSXQNWV�

6WHS�,QGHS 'LH�$Q]DKO�GHU�6SDOWHQ�LP�6WLFKSUREHQJLWWHU�

6WHS�'HSQG 'LH�$Q]DKO�GHU�=HLOHQ�LP�6WLFKSUREHQJLWWHU�

Parameter des Plot-Fensters (2)

'LH�IROJHQGHQ�3DUDPHWHU�N|QQHQ�GXUFK�'U�FNHQ�YRQ�;;<<�DQJH]HLJW�XQG�
HLQJHVWHOOW�ZHUGHQ��'LHVH�)HOGHU�HUVHW]HQ�GLH�)HOGHU�§=�/RZ¨��§=�+LJK¨�
XQG�GLH�)HOGHU�GHU�%OLFNSXQNWNRRUGLQDWHQ��'U�FNHQ�6LH�HUQHXW�;;<<��XP�
]XP�6WDQGDUG�3ORW�)HQVWHU�]XU�FN]XNHKUHQ�

;;�/HIW�� 'HU�KRUL]RQWDOH�%HUHLFK�GHV�(LQJDQJV�
;;�5LJKW 6WLFKSUREHQJLWWHUV�HQWVSUHFKHQG�GHU�HUVWHQ��LP�)HOG�

§,QGHS¨�HLQJHJHEHQHQ��XQDEKlQJLJHQ�9DULDEOHQ�

<<�1HDU�� 'HU�YHUWLNDOH�%HUHLFK�GHV�(LQJDQJV�
<<�)DU 6WLFKSUREHQJLWWHUV�HQWVSUHFKHQG�GHU�]ZHLWHQ��LP�)HOG�

§'HSQG¨�HLQJHJHEHQHQ��XQDEKlQJLJHQ�9DULDEOHQ�

Einstellparameter für das Plotten

7\SH 'LHV�LVW�GHU�3ORW�7\S��LQ�GLHVHP�)DOO�SDUDPHWULF�VXUIDFH��

a� 'DV�)HOG�I�U�:LQNHOHLQKHLWHQ�JLEW�DQ��ZHOFKH�(LQKHLW�I�U�
:LQNHODUJXPHQWH�YHUZHQGHW�ZLUG��*UDG��5DGLDQW�RGHU�
*RQ�

(4 'LH�*OHLFKXQJ�RGHU�GLH�/LVWH�GHU�*OHLFKXQJHQ��GLH�6LH�
SORWWHQ�P|FKWHQ�

,QGHS 'HU�1DPH�HLQHU�GHU�XQDEKlQJLJHQ�9DULDEOHQ�

'HSQG 'HU�1DPH�GHU�]ZHLWHQ�XQDEKlQJLJHQ�9DULDEOHQ�
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Fast 3-D-Plots (Schnelle 3D-Diagramme)

6WDQGDUG��'�)XQNWLRQHQ�N|QQHQ�PLW�GHP�3ORW�7\S�§)DVW���'¨�JHSORWWHW�
ZHUGHQ��

(LQ�VFKQHOOHV��'�'LDJUDPP�EHQ|WLJW�]ZHL�(LQJDEHQ��XP�HLQH�$XVJDEH�]X�
HU]HXJHQ��'HU�+3 ��*�YHUZHQGHW�HLQ�]ZHLGLPHQVLRQDOHV�
6WLFKSUREHQJLWWHU�YRQ�3XQNWHQ��GHUHQ�.RRUGLQDWHQ�GLH�EHLGHQ�MHZHLOV�
EHQ|WLJWHQ�(LQJDEHQ�OLHIHUQ��6WDQGDUGPl�LJ�EHVWHKW�GDV�
6WLFKSUREHQJLWWHU�DXV����3XQNWHQ�����6SDOWHQ�PLW�MHZHLOV���=HLOHQ��

'DV�IROJHQGH�%HLVSLHO�LVW�HLQ�VFKQHOOHV��'�'LDJUDPP�YRQ� �

Abbildung 4-25: Standard-Plot-Fenster und Einstellparameter für das Plotten von schnellen 3D-Diagrammen

Abbildung 4-26: Schnelles 3D-Diagramm – Beispiel

6LH�N|QQHQ�HLQ�VFKQHOOHV��'�'LDJUDPP�URWLHUHQ��LQGHP�6LH�GLH�3IHLOWDVWHQ�
RGHU�GLH�7DVWHQ�i�XQG�l�GU�FNHQ�

Parameter des Plot-Fensters

;�/HIW��;�5LJKW 'HU�KRUL]RQWDOH�$Q]HLJHEHUHLFK�HQWVSUHFKHQG�GHU�HUVWHQ�
�LP�)HOG�§,QGHS¨�DQJHJHEHQHQ��XQDEKlQJLJHQ�9DULDEOHQ�

<�1HDU��<�)DU 'HU�YHUWLNDOH�$Q]HLJHEHUHLFK�HQWVSUHFKHQG�GHU�]ZHLWHQ�
�LP�)HOG�§'HS¨�DQJHJHEHQHQ��XQDEKlQJLJHQ�9DULDEOHQ�

=�/RZ��=�+LJK 'HU�]�$FKVHQEHUHLFK��GLH�+|KH��GHV�$Q]HLJHUDXPV�

6WHS�,QGHS 'LH�$Q]DKO�GHU�6SDOWHQ�LP�6WLFKSUREHQJLWWHU�

6WHS�'HSQG 'LH�$Q]DKO�GHU�=HLOHQ�LP�6WLFKSUREHQJLWWHU�

z x
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Einstellparameter für das Plotten

7\SH 'LHV�LVW�GHU�3ORW�7\S��LQ�GLHVHP�)DOO�IDVW���'��

a� 'DV�)HOG�I�U�:LQNHOHLQKHLWHQ�JLEW�DQ��ZHOFKH�(LQKHLW�I�U�
:LQNHODUJXPHQWH�YHUZHQGHW�ZLUG��*UDG��5DGLDQW�RGHU�
*RQ�

(4 'LH�*OHLFKXQJ�RGHU�GLH�/LVWH�GHU�*OHLFKXQJHQ��GLH�6LH�
SORWWHQ�P|FKWHQ�

,QGHS 'HU�1DPH�HLQHU�GHU�XQDEKlQJLJHQ�9DULDEOHQ�

'HSQG 'HU�1DPH�GHU�]ZHLWHQ�XQDEKlQJLJHQ�9DULDEOHQ�

Statistische Plots

6LH�N|QQHQ�GUHL�$UWHQ�YRQ�VWDWLVWLVFKHQ�3ORWV�HU]HXJHQ�

� 6FDWWHU�3ORWV��6WUHXXQJV�'LDJUDPPH�

� %DU�3ORWV��%DONHQGLDJUDPPH�

� +LVWRJUDP�3ORWV��+LVWRJUDPPH��

6WDWLVWLVFKH�3ORWV�ZHUGHQ�EDVLHUHQG�DXI�'DWHQ�JH]HLFKQHW��GLH�6LH�LQ�HLQHU�
UHHOOHQ�0DWUL[�JHVSHLFKHUW�KDEHQ��(LQ�VFKQHOOHU�:HJ��XP�HLQH�0DWUL[�
HLQ]XJHEHQ��LVW�GLH�9HUZHQGXQJ�YRQ�0DWUL[:ULWHU���0DWUL[:ULWHU�ZLUG�LQ�
.DSLWHO����§9HNWRUHQ��/LVWHQ��)HOGHU�XQG�0DWUL]HQ¨�EHVFKULHEHQ���'DQDFK�
VSHLFKHUQ�6LH�GLH�0DWUL[�LQ�HLQHU�9DULDEOHQ�XQG�EH]LHKHQ�VLFK�EHLP�3ORWWHQ�
GHU�'DWHQ�DXI�GLHVH�9DULDEOH�

(V�NDQQ�LPPHU�QXU�HLQH�'DWHQPDWUL[�JHSORWWHW�ZHUGHQ��6LH�N|QQHQ�
MHGRFK�QDFKHLQDQGHU�YHUVFKLHGHQH�'DWHQPDWUL]HQ�SORWWHQ��XP�VWDWLVWLVFKH�
3ORWV�]X��EHUODJHUQ��

'LH�OHW]WH�'DWHQPDWUL[��GLH�]XP�=HLFKQHQ�HLQHV�VWDWLVWLVFKHQ�3ORWV�
YHUZHQGHW�ZXUGH��ZLUG�LQ�HLQHU�VSH]LHOOHQ�6\VWHPYDULDEOHQ�QDPHQV�VLJPD�
GDWD��DXI�GHU�$Q]HLJH�DOV�§∑'$7¨�EH]HLFKQHW��JHVSHLFKHUW�
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Scatter-Plots (Streuungs-Diagramme)

(LQ�6WUHXXQJV�'LDJUDPP�]HLJW�GHQ�=XVDPPHQKDQJ�]ZLVFKHQ�]ZHL�
9DULDEOHQ��LQGHP�I�U�MHGH�6WLFKSUREH�HLQ�[¥\�.RRUGLQDWHQSDDU�JHSORWWHW�
ZLUG��)�U�VWDWLVWLVFK�NRUUHOLHUHQGH�9DULDEOHQ�LVW�GLH�3XQNWGLFKWH�HQWODQJ�
HLQHU�.XUYH�QRUPDOHUZHLVH�K|KHU�

Abbildung 4-27: Standard-Plot-Fenster und Einstellparameter für das Plotten von Streuungs-Diagrammen

Abbildung 4-28: Streuungs-Diagramm – Beispiel

Parameter des Plot-Fensters

+�9LHZ 'HU�KRUL]RQWDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
KRUL]RQWDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�
KRUL]RQWDOHQ�:HUW�LP�]ZHLWHQ�)HOG��

9�9LHZ 'HU�YHUWLNDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
YHUWLNDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�YHUWLNDOHQ�
:HUW�LP�]ZHLWHQ�)HOG�

$XWR 6HW]W�GHQ�KRUL]RQWDOHQ�$Q]HLJHEHUHLFK�]XU�FN��XP�GDV�
0LQLPXP�XQG�GDV�0D[LPXP�GHU�9DULDEOHQ�LP�HUVWHQ�)HOG�
§&ROV¨�HLQ]XVFKOLH�HQ��6HW]W�GHQ�YHUWLNDOHQ�
$Q]HLJHEHUHLFK�]XU�FN��XP�GDV�0LQLPXP�XQG�GDV�
0D[LPXP�GHU�9DULDEOHQ�LP�]ZHLWHQ�)HOG�§&ROV¨�
HLQ]XVFKOLH�HQ���'DV�)HOG�§&ROV¨�ZLUG�LP�QlFKVWHQ�
$EVFKQLWW�HUOlXWHUW��
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Einstellparameter für das Plotten

7\SH 'LHV�LVW�GHU�3ORW�7\S��LQ�GLHVHP�)DOO�VFDWWHU��

∑'$7 'LH�'DWHQPDWUL[�RGHU�GHU�1DPH�GHU�'DWHQPDWUL[��GLH�GLH�
]X�SORWWHQGHQ�'DWHQ�HQWKlOW�

'HU�1DPH�GHU�0DWUL[�LVW�GHU�1DPH��GHQ�6LH�LKU�EHLP�
6SHLFKHUQ�DOV�9DULDEOH�JHJHEHQ�KDEHQ���,QIRUPDWLRQHQ�
�EHU�GDV�6SHLFKHUQ�YRQ�2EMHNWHQ�LQ�9DULDEOHQ�ILQGHQ�6LH�
LQ�.DSLWHO����§6SHLFKHUQ�YRQ�2EMHNWHQ¨���'HU�1DPH�PXVV�
LQ�+RFKNRPPDV�HLQJHVFKORVVHQ�ZHUGHQ�

:HQQ�6LH�GLH�'DWHQPDWUL[�GLUHNW�HLQJHEHQ��PXVV�GLH�
JDQ]H�0DWUL[�XQG�MHGH�=HLOH�GHU�0DWUL[�LQ�HFNLJH�
.ODPPHUQ�HLQJHVFKORVVHQ�ZHUGHQ���,QIRUPDWLRQHQ��EHU�
GDV�(UVWHOOHQ�YRQ�0DWUL]HQ�ILQGHQ�6LH�LQ�.DSLWHO����
§9HNWRUHQ��/LVWHQ��)HOGHU�XQG�0DWUL]HQ¨��

&ROV 'LH�6SDOWHQ�GHU�'DWHQPDWUL[��GLH�6LH�SORWWHQ�P|FKWHQ��
'DV�HUVWH�)HOG�OHJW�GLH�6SDOWH�IHVW��GLH�HQWODQJ�GHU�
KRUL]RQWDOHQ�$FKVH�JHSORWWHW�ZHUGHQ�VROO��GDV�]ZHLWH�OHJW�
GLH�6SDOWH�IHVW��GLH�HQWODQJ�GHU�YHUWLNDOHQ�$FKVH�JHSORWWHW�
ZHUGHQ�VROO�

+�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�KRUL]RQWDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

9�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�YHUWLNDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�
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3L[HOV :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���
ZHUGHQ�GLH�:HUWH�LQ�GHQ�)HOGHUQ�§+�7LFN¨�XQG�§9�7LFN¨�DOV�
3L[HO�LQWHUSUHWLHUW��:HQQ�GDV�)HOG�QLFKW�PDUNLHUW�LVW��
ZHUGHQ�GLHVH�:HUWH�DOV�(LQKHLWHQ�LQWHUSUHWLHUW�

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

Bar-Plots (Balkendiagramme)

(LQ�%DONHQGLDJUDPP�VWHOOW�UHODWLYH�%HWUlJH�HLQHU�EHVWLPPWHQ�6SDOWH�HLQHU�
'DWHQPDWUL[�YLVXHOO�GDU�

Abbildung 4-29: Standard-Plot-Fenster und Einstellparameter für das Plotten von Balkendiagrammen

Abbildung 4-30: Balkendiagramm – Beispiel

Parameter des Plot-Fensters

+�9LHZ 'HU�KRUL]RQWDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
KRUL]RQWDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�
KRUL]RQWDOHQ�:HUW�LP�]ZHLWHQ�)HOG��

9�9LHZ 'HU�YHUWLNDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
YHUWLNDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�YHUWLNDOHQ�
:HUW�LP�]ZHLWHQ�)HOG�

%DU�:LGWK 'LH�%DONHQEUHLWH��'HU�6WDQGDUGZHUW�LVW�HLQH�(LQKHLW�

$XWR 6HW]W�GHQ�KRUL]RQWDOHQ�$Q]HLJHEHUHLFK�]XU�FN��XP�DOOH�
(OHPHQWH�LP�)HOG�§&RO¨�HLQ]XVFKOLH�HQ��6HW]W�GHQ�
YHUWLNDOHQ�$Q]HLJHEHUHLFK�]XU�FN��XP�GDV�0LQLPXP�XQG�
GDV�0D[LPXP�GHU�(OHPHQWH�LP�)HOG�§&RO¨�
HLQ]XVFKOLH�HQ�
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7\SH 'LHV�LVW�GHU�3ORW�7\S��LQ�GLHVHP�)DOO�EDU�FKDUW��

∑'$7 'LH�'DWHQPDWUL[�RGHU�GHU�1DPH�GHU�'DWHQPDWUL[��GLH�GLH�
]X�SORWWHQGHQ�'DWHQ�HQWKlOW�

'HU�1DPH�GHU�0DWUL[�LVW�GHU�1DPH��GHQ�6LH�LKU�EHLP�
6SHLFKHUQ�DOV�9DULDEOH�JHJHEHQ�KDEHQ���,QIRUPDWLRQHQ�
�EHU�GDV�6SHLFKHUQ�YRQ�2EMHNWHQ�LQ�9DULDEOHQ�ILQGHQ�6LH�
LQ�.DSLWHO����§6SHLFKHUQ�YRQ�2EMHNWHQ¨���:HQQ�6LH�GLH�
'DWHQPDWUL[�GLUHNW�HLQJHEHQ��PXVV�GLH�JDQ]H�0DWUL[�XQG�
MHGH�=HLOH�GHU�0DWUL[�LQ�HFNLJH�.ODPPHUQ�HLQJHVFKORVVHQ�
ZHUGHQ���,QIRUPDWLRQHQ��EHU�GDV�(UVWHOOHQ�YRQ�0DWUL]HQ�
ILQGHQ�6LH�LQ�.DSLWHO����§9HNWRUHQ��/LVWHQ��)HOGHU�XQG�
0DWUL]HQ¨��

&RO 'LH�6SDOWH�GHU�'DWHQPDWUL[��GLH�6LH�SORWWHQ�P|FKWHQ�

+�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�KRUL]RQWDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

9�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�YHUWLNDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

3L[HOV :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���
ZHUGHQ�GLH�:HUWH�LQ�GHQ�)HOGHUQ�§+�7LFN¨�XQG�§9�7LFN¨�DOV�
3L[HO�LQWHUSUHWLHUW��:HQQ�GDV�)HOG�QLFKW�PDUNLHUW�LVW��
ZHUGHQ�GLHVH�:HUWH�DOV�(LQKHLWHQ�LQWHUSUHWLHUW�

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�
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Histogram-Plots (Histogramme)

(LQ�+LVWRJUDPP�LVW�GLH�'DUVWHOOXQJ�HLQHU�+lXILJNHLWVYHUWHLOXQJ��'LH�/lQJH�
MHGHV�%DONHQV�LQ�HLQHP�+LVWRJUDPP�]HLJW�DQ��ZLH�YLHOH�(OHPHQWH�LQ�VHLQHQ�
%HUHLFK�IDOOHQ�

Abbildung 4-31: Standard-Plot-Fenster und Einstellparameter für das Plotten von Histogrammen

Abbildung 4-32: Histogramm – Beispiel

Parameter des Plot-Fensters

+�9LHZ 'HU�KRUL]RQWDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
KRUL]RQWDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�
KRUL]RQWDOHQ�:HUW�LP�]ZHLWHQ�)HOG��

9�9LHZ 'HU�YHUWLNDOH�$Q]HLJHEHUHLFK��PLW�GHP�NOHLQVWHQ�
YHUWLNDOHQ�:HUW�LP�HUVWHQ�XQG�GHP�JU|�WHQ�YHUWLNDOHQ�
:HUW�LP�]ZHLWHQ�)HOG�

%DU�:LGWK 'LH�%DONHQEUHLWH��'HU�6WDQGDUGZHUW�LVW�HLQH�(LQKHLW�

$XWR 6HW]W�GHQ�KRUL]RQWDOHQ�$Q]HLJHEHUHLFK�]XU�FN��XP�GDV�
0LQLPXP�XQG�GDV�0D[LPXP�GHU�(OHPHQWH�LP�)HOG�§&RO¨�
HLQ]XVFKOLH�HQ��6HW]W�GHQ�YHUWLNDOHQ�$Q]HLJHEHUHLFK�
]XU�FN��XP�1XOO�ELV�]XU�*HVDPW]DKO�GHU�=HLOHQ�LQ�∑'$7�
HLQ]XVFKOLH�HQ�
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7\SH 'LHV�LVW�GHU�3ORW�7\S�

∑'$7 'LH�'DWHQPDWUL[�RGHU�GHU�1DPH�GHU�'DWHQPDWUL[��GLH�GLH�
]X�SORWWHQGHQ�'DWHQ�HQWKlOW�

'HU�1DPH�GHU�0DWUL[�LVW�GHU�1DPH��GHQ�6LH�LKU�EHLP�
6SHLFKHUQ�DOV�9DULDEOH�JHJHEHQ�KDEHQ���,QIRUPDWLRQHQ�
�EHU�GDV�6SHLFKHUQ�YRQ�2EMHNWHQ�LQ�9DULDEOHQ�ILQGHQ�6LH�
LQ�.DSLWHO����§6SHLFKHUQ�YRQ�2EMHNWHQ¨���:HQQ�6LH�GLH�
'DWHQPDWUL[�GLUHNW�HLQJHEHQ��PXVV�GLH�JDQ]H�0DWUL[�XQG�
MHGH�=HLOH�GHU�0DWUL[�LQ�HFNLJH�.ODPPHUQ�HLQJHVFKORVVHQ�
ZHUGHQ���,QIRUPDWLRQHQ��EHU�GDV�(UVWHOOHQ�YRQ�0DWUL]HQ�
ILQGHQ�6LH�LQ�.DSLWHO����§9HNWRUHQ��/LVWHQ��)HOGHU�XQG�
0DWUL]HQ¨��

&RO 'LH�6SDOWH�GHU�'DWHQPDWUL[��GLH�6LH�SORWWHQ�P|FKWHQ�

+�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�KRUL]RQWDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

9�7LFN 'HU�$EVWDQG�LQ�(LQKHLWHQ��RGHU�3L[HOQ��]ZLVFKHQ�GHQ�
0DUNLHUXQJVVWULFKHQ�GHU�YHUWLNDOHQ�$FKVH��'LH�
6WDQGDUGHLQVWHOOXQJ�LVW�HLQ�0DUNLHUXQJVVWULFK�DOOH����
3L[HO��2E�(LQKHLWHQ�RGHU�3L[HO�YHUZHQGHW�ZHUGHQ��KlQJW�
YRQ�GHU�(LQVWHOOXQJ�LP�)HOG�§3L[HOV¨�DE��VLHKH�XQWHQ��

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�

3L[HOV :HQQ�GLHVHV�)HOG�PDUNLHUW�LVW��6WDQGDUGHLQVWHOOXQJ���
ZHUGHQ�GLH�:HUWH�LQ�GHQ�)HOGHUQ�§+�7LFN¨�XQG�§9�7LFN¨�DOV�
3L[HO�LQWHUSUHWLHUW��:HQQ�GDV�)HOG�QLFKW�PDUNLHUW�LVW��
ZHUGHQ�GLHVH�:HUWH�DOV�(LQKHLWHQ�LQWHUSUHWLHUW�

'LHVH�(LQVWHOOXQJ�LVW�QXU�GDQQ�YHUI�JEDU��ZHQQ�6LH�GLH�
$FKVHQGDUVWHOOXQJ�HLQJHVFKDOWHW�KDEHQ��'U�FNHQ�6LH�d��
XP�GLH�$FKVHQGDUVWHOOXQJ�HLQ��RGHU�DXV]XVFKDOWHQ�
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Cursor-Bewegung
:HQQ�GLH�3ORW�$Q]HLJH�DQJH]HLJW�LVW��N|QQHQ�6LH�GHQ�&XUVRU�DXI�]ZHL�
YHUVFKLHGHQH�$UWHQ�EHZHJHQ�

� LP�6WDQGDUG�*UDILNPRGXV

� LP�7UDFH�0RGXV�

Standard-Cursor-Bewegung

,P�6WDQGDUG�*UDILNPRGXV�ZLUG�GHU�&XUVRU�EHLP�'U�FNHQ�YRQ�{��]���} 
RGHU [�XQDEKlQJLJ�YRP�DNWXHOOHQ�3ORW�LQ�GLH�DXI�GHU�3IHLOWDVWH�
DQJHJHEHQHQ�5LFKWXQJ�SDUDOOHO�]X�HLQHU�GHU�$FKVHQ�YHUVFKREHQ�

Verfolgen eines Plots (Trace-Modus)

,P�7UDFH�0RGXV�VSULQJW�GHU�&XUVRU�HQWODQJ�GHU�.XUYH�YRQ�HLQHP�
JHSORWWHWHQ�3XQNW�]XP�QlFKVWHQ��ZHQQ�6LH�GLH�7DVWH�{�RGHU�}�GU�FNHQ��
�:HOFKH�3XQNWH�JHSORWWHW�ZHUGHQ��KlQJW�YRQ�GHU�6FKULWWZHLWH�DE��GLH�LQ�
GHU�(LQJDEHPDVNH�§3ORW�:LQGRZ¨�HLQJHJHEHQ�ZLUG���

:HQQ�PHKUHUH�)XQNWLRQHQ�JHSORWWHW�ZXUGHQ��VSULQJW�GHU�&XUVRU�EHLP�
'U�FNHQ�GHU�7DVWH�]�RGHU [�YRQ�)XQNWLRQ�]X�)XQNWLRQ�

'HU�7UDFH�0RGXV�LVW�I�U�)XQNWLRQVGLDJUDPPH��3RODUNRRUGLQDWHQ�
'LDJUDPPH�XQG�3DUDPHWHUGDUVWHOOXQJHQ�YHUI�JEDU��8P�GHQ�7UDFH�0RGXV�
]X�DNWLYLHUHQ��GU�FNHQ�6LH�75$&(�

6LH�ZHUGHQ�GHQ�7UDFH�0RGXV�QRUPDOHUZHLVH�GDQQ�DXVZlKOHQ��ZHQQ�6LH�
GLH�.RRUGLQDWHQ�YRQ�YHUVFKLHGHQHQ�JHSORWWHWHQ�3XQNWHQ�HUPLWWHOQ�
P|FKWHQ��ZLH�LP�QlFKVWHQ�$EVFKQLWW�HUOlXWHUW���6LH�N|QQHQ�EHL�QLFKW�
DQJH]HLJWHP�3ORW�DXFK�<F�GU�FNHQ��XP�HLQH�7DEHOOH�GHU�JHSORWWHWHQ�
.RRUGLQDWHQ�DQ]X]HLJHQ��6LHKH�§7DEHOOHQ¨�DXI�6HLWH������I�U�ZHLWHUH�
,QIRUPDWLRQHQ�

6LH�N|QQHQ�GHQ�7UDFH�0RGXV�GXUFK�HUQHXWHV�'U�FNHQ�YRQ�75$&(�
GHDNWLYLHUHQ���'HU�7UDFH�0RGXV�ZLUG�DXWRPDWLVFK�GHDNWLYLHUW��ZHQQ�6LH�
HLQH�=220�)XQNWLRQ�RGHU�LUJHQGHLQH�DQGHUH�)XQNWLRQ�DXVZlKOHQ��GLH�GHQ�
3ORW�QHX�]HLFKQHW��
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Cursor-Koordinaten

8P�GLH�.RRUGLQDWHQ�GHV�&XUVRUV�DQ]X]HLJHQ��GU�FNHQ�6LH�b��XP��;��<��
DXV]XZlKOHQ��'DV�0HQ��ZLUG�GXUFK�GLH�.RRUGLQDWHQ�GHV�&XUVRUV�HUVHW]W�

:HQQ�6LH�GHQ�&XUVRU�EHZHJHQ��ZHUGHQ�GLH�.RRUGLQDWHQ�GHU�DNWXHOOHQ�
3RVLWLRQ�GHV�&XUVRUV�DQJH]HLJW��:HQQ�6LH�GHQ�7UDFH�0RGXV�YRU�GHP�
'U�FNHQ�YRQ�b�HLQJHVFKDOWHW�KDEHQ��ZHUGHQ�EHLP�'U�FNHQ�GHU�7DVWH�{�
RGHU�}�GLH�.RRUGLQDWHQ�GHU�DXIHLQDQGHUIROJHQGHQ�JHSORWWHWHQ�3XQNWH�
DQJH]HLJW���*HSORWWHWH�3XQNWH�VLQG�3XQNWH��GLH�GHQ�:HUWHQ�GHU�XQDEKlQJL�
JHQ�9DULDEOHQ�HQWVSUHFKHQ��GLH�GXUFK�GLH�6FKULWWZHLWH�IHVWJHOHJW�ZRUGHQ�
VLQG��

%HDFKWHQ�6LH��GDVV�6LH�GHQ�7UDFH�0RGXV�QLFKW�DXVZlKOHQ�N|QQHQ��ZHQQ�
GLH�&XUVRU�.RRUGLQDWHQ�EHUHLWV�DQJH]HLJW�ZHUGHQ��6LH�P�VVHQ�GHQ�7UDFH�
0RGXV�DXVZlKOHQ��EHYRU�6LH�GLH�$Q]HLJH�GHU�&XUVRU�.RRUGLQDWHQ�
DXVZlKOHQ�

8P�GDV�0HQ��ZLHGHU�DQ]X]HLJHQ�¥�XQG�GDGXUFK�GLH�$Q]HLJH�GHU�&XUVRU�
.RRUGLQDWHQ�]X�GHDNWLYLHUHQ�¥�GU�FNHQ�6LH�=���0LW�GHQ�7DVWHQ�=�XQG���
ZLUG�GDV�0HQ��HLQ��E]Z��DXVJHEOHQGHW��6LH�N|QQHQ�GDV�0HQ��DXFK�GXUFK�
'U�FNHQ�HLQHU�0HQ�WDVWH�HUQHXW�DQ]HLJHQ��

Zoomen
0LW�+LOIH�GHU�=220�)XQNWLRQHQ�N|QQHQ�6LH�HLQHQ�EHVWLPPWHQ�%HUHLFK�GHV�
3ORWV�GHWDLOOLHUWHU�DQ]HLJHQ��=RRP�LQ�¥�YHUJU|�HUQ��RGHU�HLQHQ�JU|�HUHQ�
%HUHLFK�GHV�3ORWV�DQ]HLJHQ��=RRP�RXW�¥�YHUNOHLQHUQ��

9HUJU|�HUQ
�� 'U�FNHQ�6LH�=220��'DV�0HQ��=220�ZLUG�DQJH]HLJW�
�� 'U�FNHQ�6LH�=,1��XP�=220�,1�DXV]XZlKOHQ�

6LH�N|QQHQ�DXFK�HLQHQ�YRQ�,KQHQ�DQJHJHEHQHQ�UHFKWHFNLJHQ�%HUHLFK�GHV�
3ORWV�YHUJU|�HUQ��6R�OHJHQ�6LH�GHQ�%HUHLFK�IHVW�

�� 'U�FNHQ�6LH�=220��'DV�0HQ��=220�ZLUG�DQJH]HLJW�

�� 6HW]HQ�6LH�GHQ�&XUVRU�PLW�+LOIH�GHU�3IHLOWDVWHQ�DXI�HLQHQ�(FNSXQNW�GHV�
JHZ�QVFKWHQ�UHFKWHFNLJHQ�%HUHLFKV�

�� 'U�FNHQ�6LH�%2;=��XP�%2;�=220�DXV]XZlKOHQ�

�� 'U�FNHQ�6LH�GLH�HQWVSUHFKHQGHQ�3IHLOWDVWHQ��XP�HLQ�5HFKWHFN�XP�GHQ�
]X�YHUJU|�HUQGHQ�%HUHLFK�]X�HUVWHOOHQ�

�� 'U�FNHQ�6LH�=220��'HU�7DVFKHQUHFKQHU�YHUJU|�HUW�GHQ�YRP�5HFKWHFN�
XPIDVVWHQ�%HUHLFK�
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Verkleinern
�� 'U�FNHQ�6LH�=220��'DV�0HQ��=220�ZLUG�DQJH]HLJW�

�� 'U�FNHQ�6LH�=287��XP�=220�287�DXV]XZlKOHQ�

Zoom-Optionen

hEHU�GDV�0HQ��=220�VWHKHQ�HLQH�$Q]DKO�YRQ�=RRP�2SWLRQHQ�]XU�
9HUI�JXQJ��6LH�N|QQHQ�GDV�0HQ��=220�YRQ�GHU�3ORW�$Q]HLJH�DXV�GXUFK�
'U�FNHQ�YRQ�=220�DQ]HLJHQ��'LH�ZLFKWLJVWHQ�2SWLRQHQ�ZHUGHQ�
QDFKVWHKHQG�EHVFKULHEHQ�

Einstellen des Zoom-Faktors

6LH�N|QQHQ�GHQ�)DNWRU�]XP�9HUJU|�HUQ�RGHU�9HUNOHLQHUQ�GXUFK�bQGHUQ�
GHU�:HUWH�LQ�GHU�(LQJDEHPDVNH�§=RRP�)DFWRUV¨�HLQVWHOOHQ��

�� 'U�FNHQ�6LH�=)$&7��XP�=220�)$&725�DXV]XZlKOHQ�

�� bQGHUQ�6LH�GLH�:HUWH�LQ�GHQ�)HOGHUQ�§+�)DFWRU¨�XQG�§9�)DFWRU¨��

*HEHQ�6LH�LQ�EHLGHQ�)HOGHUQ�GHQVHOEHQ�:HUW�HLQ��ZHQQ�6LH�LQ�
KRUL]RQWDOHU�XQG�YHUWLNDOHU�5LFKWXQJ�SURSRUWLRQDO�]RRPHQ�P|FKWHQ��
�6LHKH�DXFK�§3URSRUWLRQDOHV�=RRPHQ�HU]ZLQJHQ¨�ZHLWHU�XQWHQ��

�� :HQQ�6LH�GDV�=RRPHQ�XP�GLH�3RVLWLRQ�GHV�&XUVRUV�]HQWULHUHQ�
P|FKWHQ��PDUNLHUHQ�6LH�GDV�)HOG�§5HFHQWHU�DW�&URVVKDLUV¨�

�� 'U�FNHQ�6LH�2.��

Proportionales Zoomen erzwingen

'U�FNHQ�6LH�=645��XP�=220�648$5(�DXV]XZlKOHQ��

'HU�3ORW�ZLUG�QHX�JH]HLFKQHW��ZREHL�GLHVHOEH�YHUWLNDOH�XQG�KRUL]RQWDOH�
6NDOLHUXQJ�YHUZHQGHW�ZLUG�

Zurücksetzen auf den Standard-Zoom

'U�FNHQ�6LH�=')/7��XP�=220�'()$8/7�DXV]XZlKOHQ��'HU�3ORW�ZLUG�XQWHU�
9HUZHQGXQJ�GHU�6WDQGDUGZHUWH�I�U�GHQ�$Q]HLJHEHUHLFK�QHX�JH]HLFKQHW�
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Analysieren von Funktionen
'HU�+3 ��*�HQWKlOW�PHKUHUH�:HUN]HXJH�I�U�GLH�$QDO\VH�GHU�
PDWKHPDWLVFKHQ�(LJHQVFKDIWHQ�YRQ�)XQNWLRQHQ��6LH�N|QQHQ�]XP�%HLVSLHO�
1XOOVWHOOHQ��([WUHPD��6WHLJXQJHQ��)OlFKHQ�XQG�6FKQLWWSXQNWH�]ZHLHU�
*UDSKHQ�EHUHFKQHQ�

:HQQ�6LH�PHKUHUH�)XQNWLRQHQ�JHSORWWHW�KDEHQ��P�VVHQ�6LH�
P|JOLFKHUZHLVH�]XHUVW�GLH�)XQNWLRQ�DXVZlKOHQ��GLH�6LH�DQDO\VLHUHQ�
P|FKWHQ��6WDQGDUGPl�LJ�ZLUG�GLH�HUVWH�)XQNWLRQ�DXVJHZlKOW��GLH�DXI�GHU�
$Q]HLJH�§3ORW�)XQFWLRQV¨�DXIJHOLVWHW�LVW�

6R�ZlKOHQ�6LH�HLQH�DQGHUH�)XQNWLRQ�]XU�$QDO\VH�DXV�

�� 'U�FNHQ�6LH�75$&(��XP�GHQ�7UDFH�0RGXV�HLQ]XVFKDOWHQ���6LHKH
§9HUIROJHQ�HLQHV�3ORWV��7UDFH�0RGXV�¨�DXI�6HLWH�������

�� 'U�FNHQ�6LH [�RGHU�]��ELV�VLFK�GHU�&XUVRU�DXI�GHU�)XQNWLRQ�EHILQGHW��
GLH�6LH�DQDO\VLHUHQ�P|FKWHQ�

Liste der Funktionsanalysewerkzeuge

'LH�QDFKVWHKHQG�HUOlXWHUWHQ�:HUN]HXJH�VLQG�LP�8QWHUPHQ��)81&7,216�
YHUI�JEDU��LP�0HQ��3,&7�PLW�)&1�EH]HLFKQHW��

�� 'U�FNHQ�6LH�)&1��XP�GDV�0HQ��)81&7,216�DQ]X]HLJHQ�

�� 'U�FNHQ�6LH�GLH�0HQ�WDVWH�I�U�GDV�JHZ�QVFKWH�$QDO\VHZHUN]HXJ�

:HQQ�6LH�HLQ�)XQNWLRQVDQDO\VHZHUN]HXJ�ZlKOHQ��ZLUG�GDV�0HQ��
DXVJHEOHQGHW��XP�I�U�GDV�(UJHEQLV�3ODW]�]X�VFKDIIHQ��6LH�N|QQHQ�GDV�
0HQ��ZLHGHUKHUVWHOOHQ��LQGHP�6LH�HLQH�EHOLHELJH�0HQ�WDVWH�YRQ�a�ELV�
f�GU�FNHQ�

6LH�N|QQHQ�DXFK�HLQH�DQGHUH�)XQNWLRQ�DXVZlKOHQ��LQGHP�6LH�
1;(4��DXI�GHU�]ZHLWHQ�6HLWH�GHV�0HQ�V�)81&7,21��GU�FNHQ��,Q�
GLHVHP�)DOO�P�VVHQ�6LH�VLFK�QLFKW�LP�7UDFH�0RGXV�EHILQGHQ�
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Bestimmen von Nullstellen

(LQH�1XOOVWHOOH�LVW�HLQ�3XQNW��DQ�GHP�GHU�*UDSK�GLH�[�$FKVH�EHU�KUW�RGHU�
VFKQHLGHW��8P�GLH�DP�QlFKVWHQ�EHLP�&XUVRU�OLHJHQGH�1XOOVWHOOH�]X�ILQGHQ��
GU�FNHQ�6LH�5227�DXI�GHP�0HQ��)81&7,216�

:HQQ�GLH�1XOOVWHOOH�LQQHUKDOE�GHV�$Q]HLJHEHUHLFKV�OLHJW��EHZHJW�VLFK�GHU�
&XUVRU�DXI�GLH�1XOOVWHOOH�XQG�GHU�:HUW�GHU�1XOOVWHOOH�ZLUG�QDKH�GHU�
XQWHUHQ�OLQNHQ�(FNH�GHU�$Q]HLJH�DQJH]HLJW��/LHJW�GLH�1XOOVWHOOH�DX�HUKDOE�
GHV�$Q]HLJHEHUHLFKV��EOHLEW�GHU�&XUVRU�DQ�VHLQHU�3RVLWLRQ��GLH�0HOGXQJ�
2))�6&5((1�ZLUG�NXU]�DQJH]HLJW�XQG�GHU�:HUW�GHU�1XOOVWHOOH�ZLUG�QDKH�GHU�
XQWHUHQ�OLQNHQ�(FNH�GHU�$Q]HLJH�DQJH]HLJW�

:HQQ�6LH�HLQH�DQGHUH�1XOOVWHOOH�VXFKHQ�P|FKWHQ��YHUVFKLHEHQ�6LH�GHQ�
&XUVRU�VR��GDVV�HU�QlKHU�DQ�GHU�JHZ�QVFKWHQ�1XOOVWHOOH�DOV�DQ�DQGHUHQ�
1XOOVWHOOHQ�LVW��EHYRU�6LH�5227�ZlKOHQ�

'LH�0HOGXQJ�§&RQVWDQW"¨�ZLUG�DXI�GHU�$Q]HLJH�HLQJHEOHQGHW��ZHQQ�
GHUVHOEH�:HUW�DQ�MHGHP�6WLFKSUREHQSXQNW�EHUHFKQHW�ZXUGH�

Bestimmen von Extremwerten

(LQ�([WUHPZHUW�LVW�HLQ�PD[LPDOHU�RGHU�PLQLPDOHU�:HUW��8P�GHQ�DP�
QlFKVWHQ�EHLP�&XUVRU�OLHJHQGHQ�([WUHPZHUW�]X�ILQGHQ��GU�FNHQ�6LH�(;75�
LP�0HQ��)81&7,216�

:HQQ�HLQ�([WUHPZHUW�LQQHUKDOE�GHV�$Q]HLJHEHUHLFKV�LVW��EHZHJW�VLFK�GHU�
&XUVRU�DXI�GLHVHQ�3XQNW�XQG�GLH�[��XQG�\�.RRUGLQDWHQ�GHV�([WUHPZHUWV�
ZHUGHQ�QDKH�GHU�XQWHUHQ�OLQNHQ�(FNH�GHU�$Q]HLJH�DQJH]HLJW��/LHJW�GHU�
([WUHPZHUW�DX�HUKDOE�GHV�$Q]HLJHEHUHLFKV��EOHLEW�GHU�&XUVRU�DQ�VHLQHU�
3RVLWLRQ��GLH�0HOGXQJ�2))�6&5((1�ZLUG�NXU]�DQJH]HLJW�XQG�GLH�[��XQG�\�
.RRUGLQDWHQ�GHV�([WUHPZHUWV�ZHUGHQ�QDKH�GHU�XQWHUHQ�OLQNHQ�(FNH�GHU�
$Q]HLJH�DQJH]HLJW�

:HQQ�GLH�$EOHLWXQJ�DP�([WUHPZHUW�GLH�9RU]HLFKHQ�lQGHUW��ZLUG�GLH�
0HOGXQJ�§6LJQ�5HYHUVDO¨�NXU]�DXI�GHU�$Q]HLJH�HLQJHEOHQGHW��EHYRU�GLH�
.RRUGLQDWHQ�DQJH]HLJW�ZHUGHQ�
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Bestimmen von Steigungen

'DV�6WHLJXQJV�:HUN]HXJ�]HLJW�GLH�6WHLJXQJ�GHU�)XQNWLRQ�DQ�GHU�[�
.RRUGLQDWH�GHV�&XUVRUV�DQ�XQG�EHZHJW�GHQ�&XUVRU�DXI�GHQ�3XQNW�GHU�
)XQNWLRQ��DQ�GHP�GLH�6WHLJXQJ�EHUHFKQHW�ZXUGH��8P�GLH�6WHLJXQJ�]X�
HUPLWWHOQ��GU�FNHQ�6LH�6/23(�LP�0HQ��)81&7,216�

/LHJW�GHU�3XQNW�QLFKW�LQQHUKDOE�GHV�$Q]HLJHEHUHLFKV��EOHLEW�GHU�&XUVRU�DQ�
VHLQHU�3RVLWLRQ��GLH�0HOGXQJ�2))�6&5((1�ZLUG�NXU]�DQJH]HLJW�XQG�GLH�
6WHLJXQJ�GHV�3XQNWHV�ZLUG�QDKH�GHU�XQWHUHQ�OLQNHQ�(FNH�DXI�GHU�$Q]HLJH�
DQJH]HLJW�

Bestimmen von Flächen

'DV�)OlFKHQEHUHFKQXQJV�:HUN]HXJ�]HLJW�GLH�)OlFKH�]ZLVFKHQ�HLQHU�.XUYH�
XQG�GHU�[�$FKVH�]ZLVFKHQ�]ZHL�YRQ�,KQHQ�DXVJHZlKOWHQ�[�:HUWHQ�DQ��

�� 9HUVFKLHEHQ�6LH�GHQ�&XUVRU��EHU�GHQ�*UDSKHQ�DQ�HLQHQ�5DQG�GHU�]X�
EHUHFKQHQGHQ�)OlFKH�

�� 'U�FNHQ�6LH���

�� 9HUVFKLHEHQ�6LH�GHQ�&XUVRU��EHU�GHQ�*UDSKHQ�DQ�GHQ�DQGHUHQ�5DQG�
GHU�]X�EHUHFKQHQGHQ�)OlFKH�

�� 'U�FNHQ�6LH�$5($�LP�0HQ��)81&7,216�

'HU�)OlFKHQLQKDOW�ZLUG�QDKH�GHU�XQWHUHQ�OLQNHQ�(FNH�GHU�$Q]HLJH�
DQJH]HLJW�

Bestimmen von Schnittpunkten

'DV�6FKQLWWSXQNW�:HUN]HXJ�]HLJW�GHQ�6FKQLWWSXQNW�]ZLVFKHQ�]ZHL�
)XQNWLRQHQ�RGHU�]ZLVFKHQ�HLQHU�)XQNWLRQ�XQG�GHU�[�$FKVH�DQ�

'DV�6FKQLWWSXQNW�:HUN]HXJ�HUPLWWHOW�GHQ�6FKQLWWSXQNW�]ZLVFKHQ�GHU�
DNWXHOO�JHZlKOWHQ�)XQNWLRQ�XQG�GHU�)XQNWLRQ��GLH�LKU�DXI�GHU�$Q]HLJH�
§3ORW�)XQFWLRQV¨�IROJW��:HQQ�6LH�PHKU�DOV�]ZHL�)XQNWLRQHQ�JHSORWWHW�
KDEHQ��P�VVHQ�6LH�P|JOLFKHUZHLVH�HLQH�DQGHUH�)XQNWLRQ�ZlKOHQ�RGHU�GLH�
5HLKHQIROJH�GHU�DXIJHOLVWHWHQ�)XQNWLRQHQ�DXI�GHU�$Q]HLJH�§3ORW�)XQFWLRQ¨�
lQGHUQ���6LH�N|QQHQ�GLH�5HLKHQIROJH�GHU�DXIJHOLVWHWHQ�)XQNWLRQHQ�lQGHUQ��
LQGHP�6LH�029(↓�RGHU�029(↑�DXI�GHU�]ZHLWHQ�6HLWH�GHV�0HQ�WDVWHQPHQ�V�
DXI�GHU�$Q]HLJH�§3ORW�)XQFWLRQ¨�GU�FNHQ��

:HQQ�]ZHL�)XQNWLRQHQ�PHKU�DOV�HLQHQ�6FKQLWWSXQNW�KDEHQ��LVW�GDV�
(UJHEQLV�GHU�6FKQLWWSXQNW��GHU�GHP�&XUVRU�DP�QlFKVWHQ�OLHJW��:HQQ�QXU�
HLQH�)XQNWLRQ�JHSORWWHW�ZLUG��LVW�GDV�(UJHEQLV�GHU�6FKQLWWSXQNW�]ZLVFKHQ�
GHU�)XQNWLRQ�XQG�GHU�[�$FKVH�
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8P�GHQ�6FKQLWWSXQNW�]X�HUPLWWHOQ��GU�FNHQ�6LH�,17(5�LP�0HQ��)81&7,216�

/LHJW�GHU�6FKQLWWSXQNW�LQQHUKDOE�GHV�$Q]HLJHEHUHLFKV��EHZHJW�VLFK�GHU�
&XUVRU�DXI�GHQ�6FKQLWWSXQNW�XQG�GLH�.RRUGLQDWHQ�GHV�6FKQLWWSXQNWV�
ZHUGHQ�QDKH�GHU�XQWHUHQ�OLQNHQ�(FNH�GHU�$Q]HLJH�DQJH]HLJW�

/LHJW�GHU�6FKQLWWSXQNW�DX�HUKDOE�GHV�$Q]HLJHEHUHLFKV��EOHLEW�GHU�&XUVRU�
DQ�VHLQHU�3RVLWLRQ��GLH�0HOGXQJ�2))�6&5((1�ZLUG�NXU]�DQJH]HLJW�XQG�GLH�
.RRUGLQDWHQ�GHV�6FKQLWWSXQNWV�ZHUGHQ�QDKH�GHU�XQWHUHQ�OLQNHQ�(FNH�GHU�
$Q]HLJH�DQJH]HLJW�

Tabellen
:HQQ�6LH�GLH�$Q]HLJH�GHU�&XUVRU�.RRUGLQDWHQ�LP�7UDFH�0RGXV�DXVJHZlKOW�
KDEHQ��N|QQHQ�6LH�GLH�.RRUGLQDWHQ�YRQ�DXIHLQDQGHUIROJHQGHQ�JHSORWWHWHQ�
3XQNWHQ�GXUFK�'U�FNHQ�GHU�7DVWH�}�RGHU {�DQ]HLJHQ��'LHV�ZLUG�LP�
$EVFKQLWW�§&XUVRU�%HZHJXQJ¨�DXI�6HLWH������HUNOlUW�

6LH�N|QQHQ�GLH�$Q]HLJH�GHU�JHSORWWHWHQ�3XQNWH�DXFK�LQ�7DEHOOHQIRUP�
DQ]HLJHQ��'LH�7DEHOOHQIXQNWLRQ��GLH�6LH�GXUFK�'U�FNHQ�YRQ�< F�
DXVZlKOHQ��]HLJW�GHQ�:HUW�GHU�DEKlQJLJHQ�9DULDEOHQ�I�U�MHGHQ�:HUW�GHU�
XQDEKlQJLJHQ�9DULDEOHQ�LQQHUKDOE�GHV�%HUHLFKV�DQ��GHU�LQ�GHU�
(LQJDEHPDVNH�§3ORW�:LQGRZ¨�HLQJHVWHOOW�ZXUGH��'LH�:HUWH�GHU�
XQDEKlQJLJHQ�9DULDEOHQ�ZHUGHQ�LQ�6FKULWWHQ�DQJH]HLJW��GLH�GXUFK�GLH�
6FKULWWZHLWH�IHVWJHOHJW�ZXUGHQ��HEHQIDOOV�LQ�GHU�(LQJDEHPDVNH�§3ORW�
:LQGRZ¨�IHVWJHOHJW��

:HQQ�6LH�PHKU�DOV�HLQH�)XQNWLRQ�JHSORWWHW�KDEHQ��ZHUGHQ�GLH�:HUWH�GHU�
XQDEKlQJLJHQ�9DULDEOHQ�I�U�MHGH�)XQNWLRQ�MHZHLOV�LQ�HLQHU�QHXHQ�6SDOWH�
DQJH]HLJW�
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Anpassen der Tabellenwerte

'LH�6WDQGDUGZHUWH�I�U�GLH�XQDEKlQJLJH�9DULDEOH�ZHUGHQ�GHQ�3DUDPHWHUQ�
GHU�(LQJDEHPDVNH�§3ORW�:LQGRZ¨�HQWQRPPHQ��6LH�N|QQHQ�GLHVH�
6WDQGDUGZHUWH�DX�HU�.UDIW�VHW]HQ��LQGHP�6LH�HLQHQ�DQGHUHQ�6WDUWZHUW�XQG�
HLQH�DQGHUH�6FKULWWZHLWH�DQJHEHQ�

6R�lQGHUQ�6LH�GLH�6WDQGDUGZHUWH�GHU�7DEHOOH�

�� 'U�FNHQ�6LH�< E��XP�7$%/(�6(783�DXV]XZlKOHQ�

'LH�(LQJDEHPDVNH�§7DEOH�6HWXS¨�ZLUG�DQJH]HLJW�

�� 6ROO�GHU�7DVFKHQUHFKQHU�DXWRPDWLVFK�HLQH�5HLKH�YRQ�:HUWHQ�I�U�GLH�
XQDEKlQJLJH�9DULDEOH�HUVWHOOHQ��JHEHQ�6LH�HLQHQ�6WDUWZHUW�XQG�HLQH�
6FKULWWZHLWH�HLQ�

�� :HQQ�6LH�:HUWH�I�U�GLH�XQDEKlQJLJH�9DULDEOH�VHOEVW�HLQJHEHQ�P|FKWHQ��
ZlKOHQ�6LH�%8,/'�<285�2:1�VWDWW�$8720$7,&�DOV�7DEHOOHQW\S�

�� �'U�FNHQ�6LH�< F��XP�7$%/(�DXV]XZlKOHQ�

:HQQ�6LH�HLQH�DXWRPDWLVFKH�7DEHOOH�JHZlKOW�KDEHQ��ZHUGHQ�GLH�
7DEHOOHQZHUWH�HQWVSUHFKHQG�GHP�6WDUWZHUW�XQG�GHU�6FKULWWZHLWH��GHQ�
E]Z��GLH�6LH�DQJHJHEHQ�KDEHQ��QHX�DQJH]HLJW�

:HQQ�6LH�GHQ�$XIEDX�HLQHU�HLJHQHQ�7DEHOOH�JHZlKOW�KDEHQ��ZHUGHQ�GLH�
YRUKHULJHQ�:HUWH�DQJH]HLJW��'U�FNHQ�6LH�> ���XP�GLHVH�:HUWH�]X�
O|VFKHQ��*HEHQ�6LH�GDQQ�:HUWH�LQ�GLH�6SDOWH�I�U�GLH�XQDEKlQJLJH�
9DULDEOH�HLQ��:lKUHQG�6LH�:HUWH�HLQJHEHQ��ZHUGHQ�GLH�HQWVSUHFKHQGHQ�
:HUWH�I�U�GLH�DEKlQJLJHQ�9DULDEOHQ�DQJH]HLJW�
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Reservierte Plot- und Tabellenvariablen
$OOH�$QJDEHQ��EHU�HLQHQ�3ORW�ZHUGHQ�DXWRPDWLVFK�LQ�HLQHU�*UXSSH�
UHVHUYLHUWHU�9DULDEOHQ�JHVSHLFKHUW��DXI�GLH�6LH�GLUHNW�]XJUHLIHQ�N|QQHQ��
'LHVH�9DULDEOHQ�VLQG�(4��∑'$7��33$5��93$5��∑3$5�XQG�=3$5��$XI�
lKQOLFKH�:HLVH�ZHUGHQ�GLH�7DEHOOHQDQJDEHQ�DXWRPDWLVFK�LQ�73$5�
JHVSHLFKHUW�

2EZRKO�GLHVH�9DULDEOHQ�UHVHUYLHUW�VLQG�¥�G�K��LKUH�1DPHQ�G�UIHQ�QLFKW�DOV�
1DPH�HLQHV�YRQ�,KQHQ�HUVWHOOWHQ�2EMHNWV�YHUZHQGHW�ZHUGHQ�¥�N|QQHQ�6LH�
YHUVFKLHGHQH�9HUVLRQHQ�GLHVHU�9DULDEOHQ�KDEHQ��VRODQJH�VLFK�MHGH�9HUVLRQ�
LQ�HLQHP�DQGHUHQ�9HU]HLFKQLV�EHILQGHW��

EQ

(4�HQWKlOW�GLH�DNWXHOOH�*OHLFKXQJ�RGHU�GHQ�1DPHQ�GHU�9DULDEOHQ��GLH�GLH�
DNWXHOOH�*OHLFKXQJ�HQWKlOW��(4�NDQQ�IROJHQGH�(OHPHQWH�HQWKDOWHQ�

� HLQ�HLQ]HOQHV�DOJHEUDLVFKHV�2EMHNW�RGHU�GHQ�1DPHQ�HLQHU�9DULDEOHQ��
GLH�HLQ�HLQ]HOQHV�DOJHEUDLVFKHV�2EMHNW�HQWKlOW�

� HLQH�UHHOOH�=DKO�¥�RGHU�HLQH�NRPSOH[H�=DKO�LP�)DOO�HLQHU�
3DUDPHWHUGDUVWHOOXQJ�¥�RGHU�GHQ�1DPHQ�HLQHU�9DULDEOHQ��GLH�HLQH�
UHHOOH�RGHU�NRPSOH[H�=DKO�HQWKlOW�

� HLQ�3URJUDPP��GDV�NHLQH�3DUDPHWHU�HUZDUWHW�XQG�JHQDX�HLQ�(UJHEQLV�
OLHIHUW��RGHU�GHU�1DPH�HLQHU�9DULDEOHQ��GLH�HLQ�VROFKHV�3URJUDPP�
HQWKlOW�

� HLQH�/LVWH��GLH�HLQH�EHOLHELJH�.RPELQDWLRQ�GLHVHU�0|JOLFKNHLWHQ�
HQWKlOW�

∑DAT

∑'$7�HQWKlOW�GLH�DNWXHOOH�'DWHQPDWUL[�I�U�VWDWLVWLVFKH�3ORWV�RGHU�GHQ�
1DPHQ�HLQHU�9DULDEOHQ��GLH�GLH�'DWHQPDWUL[�HQWKlOW��∑'$7�HQWVSULFKW�GHU�
9DULDEOHQ�(4��ZHQQ�6LH�6WUHXXQJV�'LDJUDPPH��%DONHQGLDJUDPPH�RGHU�
+LVWRJUDPPH�SORWWHQ�
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PPAR

33$5�VSHLFKHUW�GLH�3DUDPHWHU�I�U�GDV�3ORW�)HQVWHU�XQG�GLH�3ORW�
(LQVWHOOXQJHQ�I�U�QLFKWVWDWLVWLVFKH�3ORWV��'LH�'DWHQ�ZHUGHQ�LQ�)RUP�HLQHU�
/LVWH�DQJH]HLJW��,P�$OOJHPHLQHQ�HQWKlOW�GLHVH�/LVWH�IROJHQGH�2EMHNWH�

^��[PLQ��\PLQ����[PD[��\PD[���XQDEKlQJLJH�9DULDEOH��$XIO|VXQJ��
�.RRUGLQDWHQ�GHU�$FKVHQVFKQLWWSXQNWH���3ORW�7\S��DEKlQJLJH�9DULDEOH�`

'LH�(OHPHQWH�LQ�GHU�/LVWH�VLQG�MH�QDFK�3ORW�7\S�XQWHUVFKLHGOLFK��(V�VLQG�
GLH�3DUDPHWHU��GLH�6LH�LQ�GHQ�(LQJDEHPDVNHQ�§3ORW�:LQGRZ¨�XQG�§3ORW�
6HWXS¨�I�U�GHQ�DNWXHOOHQ�3ORW�7\S�ILQGHQ�

VPAR

93$5�VSHLFKHUW�GHQ�$Q]HLJHUDXP��GHQ�%OLFNSXQNW�XQG�GLH�3DUDPHWHU�I�U�
GLH�3ORW�'LFKWH�EHL��'�'LDJUDPPHQ��'LH�'DWHQ�ZHUGHQ�LQ�)RUP�HLQHU�/LVWH�
DQJH]HLJW��,P�$OOJHPHLQHQ�HQWKlOW�GLHVH�/LVWH�IROJHQGH�2EMHNWH�

^�[OLQNV��[UHFKWV��\QDKH��\NOHLQVWHU��]NOHLQVWHU��]JU|�WHU��[[OLQNV��[[UHFKWV��\\OLQNV��
\\UHFKWV��[%OLFNSXQNW��\%OLFNSXQNW��]%OLFNSXQNW��*LWWHUVSDOWHQ��*LWWHU]HLOHQ�`

∑PAR

∑3$5�VSHLFKHUW�GLH�3DUDPHWHU�I�U�GDV�3ORW�)HQVWHU�XQG�GLH�3ORW�
(LQVWHOOXQJHQ�I�U�VWDWLVWLVFKH�3ORWV���,QIRUPDWLRQHQ��EHU�GLHVH�3DUDPHWHU�
ILQGHQ�6LH�DXI�6HLWH������ELV�6HLWH�������

ZPAR

=3$5�VSHLFKHUW�=RPP�,QIRUPDWLRQHQ��'LH�'DWHQ�ZHUGHQ�LQ�)RUP�HLQHU�
/LVWH�DQJH]HLJW��GLH�IROJHQGH�3DUDPHWHUQ�DOV�(OHPHQWH�HQWKlOW�

^�+RUL]RQWDOH�6NDOLHUXQJ��9HUWLNDOH�6NDOLHUXQJ��=HQWULHU�)ODJ�`

'LHVH�)HOGHU�ZHUGHQ�XQWHU�§(LQVWHOOHQ�GHV�=RRP�)DNWRUV¨�DXI�6HLWH������
EHVFKULHEHQ��,Q�PDQFKHQ�)lOOHQ�HQWKlOW�GLH�/LVWH�GLH�9DULDEOH�33$5�DOV�
OHW]WHV�(OHPHQW�

TPAR

73$5�VSHLFKHUW�GLH�7DEHOOHQHLQVWHOOSDUDPHWHU��'DEHL�KDQGHOW�HV�VLFK�XP�
IROJHQGH�3DUDPHWHU�

^�6WDUWZHUW��6FKULWWZHLWH��7DEHOOHQIRUPDW��=RRP�)DNWRU��6FKULIWJU|�H��
'DWHLQDPH�`
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Kapitel 5

Arbeiten mit Ausdrücken

Inhalt

.RQILJXULHUHQ�GHV�&RPSXWHU�$OJHEUD�6\VWHPV �������������������

2SWLRQ�§1XPHULF¨ ���������������������������������������������������������������

2SWLRQ�§$SSUR[¨ �����������������������������������������������������������������

:HLWHUH�2SWLRQHQ ����������������������������������������������������������������

9HUZHQGHQ�GHV�&RPSXWHU�$OJHEUD�6\VWHPV������������������������

$UEHLWHQ�LQ�GHU�%HIHKOV]HLOH ����������������������������������������������

$UEHLWHQ�LQ�(TXDWLRQ:ULWHU �����������������������������������������������

'XUFKI�KUHQ�YRQ�(UVHW]XQJHQ ���������������������������������������������

(UZHLWHUQ�XQG�=HUOHJHQ���������������������������������������������������������

(UZHLWHUQ�YRQ�$XVGU�FNHQ ����������������������������������������������

=HUOHJHQ�YRQ�$XVGU�FNHQ�������������������������������������������������

([SRQHQWLHOOH�XQG�WULJRQRPHWULVFKH�$XVGU�FNH�����������

%HIHKOH�GHU�,QILQLWHVLPDOUHFKQXQJ���������������������������������������

%HLVSLHO��������������������������������������������������������������������������������

6FKULWWZHLVH�'LIIHUHQ]LDWLRQ�HLQHV�$XVGUXFNV �������������������

(LQVWHOOHQ�GHV�VFKULWWZHLVHQ�0RGXV��������������������������������

6FKULWWZHLVHV�'XUFKI�KUHQ�YRQ�2SHUDWLRQHQ ����������������

%HLVSLHO�GHU�VFKULWWZHLVHQ�'XUFKI�KUXQJ�����������������������
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Einleitung
,Q�GLHVHP�.DSLWHO�ZLUG�EHVFKULHEHQ��ZLH�6LH�GLH�ZLFKWLJVWHQ�)XQNWLRQHQ�
GHV�&RPSXWHU�$OJHEUD�6\VWHPV�GHV�+3 ��*�EHL�,KUHU�$UEHLW�PLW�
$XVGU�FNHQ�YHUZHQGHQ�N|QQHQ��

(V�ZLUG�EHVFKULHEHQ��ZLH�6LH�

� $XVGU�FNH�]HUOHJHQ��HUZHLWHUQ�XQG�YHUHLQIDFKHQ�N|QQHQ�

� GLH�%HIHKOH�GHU�,QILQLWHVLPDOUHFKQXQJ�]XP�'XUFKI�KUHQ�YRQ�
'LIIHUHQ]LDWLRQHQ�XQG�,QWHJUDWLRQHQ�YHUZHQGHQ�

� VFKULWWZHLVH�'LIIHUHQ]LDWLRQ�YRQ�$XVGU�FNHQ�GXUFKI�KUHQ��

6LH�N|QQHQ�VRZRKO�(TXDWLRQ:ULWHU�DOV�DXFK�GLH�%HIHKOV]HLOH�YHUZHQGHQ��
XP�$XVGU�FNH�]X�HUVWHOOHQ�XQG�]X�EHDUEHLWHQ��,Q�GHQ�%HLVSLHOHQ�GLHVHV�
.DSLWHOV�ZLUG�QLFKW�HUNOlUW��ZLH�6LH�$XVGU�FNH�HUVWHOOHQ�N|QQHQ��
,QIRUPDWLRQHQ�KLHU]X�ILQGHQ�6LH�LQ�.DSLWHO����§*UXQGODJHQ¨��XQG�LQ�.DSLWHO�
���§(UVWHOOHQ�XQG�%HDUEHLWHQ�YRQ�$XVGU�FNHQ¨�

Konfigurieren des Computer-Algebra-
Systems
'HU�+3���*�YHUI�JW��EHU�OHLVWXQJVVWDUNH�V\PEROLVFKH�)XQNWLRQHQ�XQG�
NDQQ�QXPHULVFKH�RGHU�V\PEROLVFKH�/|VXQJHQ�YRQ�3UREOHPHQ�PLW�
DOJHEUDLVFKHQ�2EMHNWHQ�OLHIHUQ��6LH�N|QQHQ�GLH�(LQJDEHPDVNH�§&$6�
0RGHV¨�YHUZHQGHQ��XP�HLQ]XVWHOOHQ��ZLH�GHU�+3 ��*�%HUHFKQXQJHQ�XQG�
V\PEROLVFKH�0DQLSXODWLRQHQ�GXUFKI�KUW�

6R�NRQILJXULHUHQ�6LH�GDV�&RPSXWHU�$OJHEUD�6\VWHP�

�� 'U�FNHQ�6LH�h��XP�GLH�(LQJDEHPDVNH�
§&DOFXODWRU�0RGHV¨�DQ]X]HLJHQ��XQG�
GU�FNHQ�6LH�GDQQ�&$6��'LH�(LQJDEHPDVNH�
§&$6�0RGHV¨�ZLUG�DQJH]HLJW�

�� 1DYLJLHUHQ�6LH�PLW�+LOIH�GHU�3IHLOWDVWHQ�
GXUFK�GLH�2SWLRQHQ��

� *HEHQ�6LH�EHL�2SWLRQHQ��GLH�HLQHQ�:HUW�HUIRUGHUQ��GHQ�:HUW�HLQ��
'U�FNHQ�6LH�2.��XP�GHQ�:HUW�DXI�GLH�2SWLRQ�DQ]XZHQGHQ�

� 6LH�N|QQHQ�GLH�DQGHUHQ�2SWLRQHQ�ZlKOHQ�RGHU�GLH�$XVZDKO�
U�FNJlQJLJ�PDFKHQ��LQGHP�6LH�&+.�GU�FNHQ�

�� 1DFKGHP�6LH�GLH�&$6�0RGL�NRQILJXULHUW�KDEHQ��GU�FNHQ�6LH�]ZHLPDO�
2.��XP�]XU�6WDQGDUGDQ]HLJH�]XU�FN]XNHKUHQ�
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=ZHL�+DXSWHLQVWHOOXQJHQ�LQ�GHU�(LQJDEHPDVNH�§&$6�0RGHV¨�EHVWLPPHQ��
ZLH�GHU�+3 ��*�V\PEROLVFKH�/|VXQJHQ�KDQGKDEW�¥�GLH�2SWLRQ�§1XPHULF¨�
XQG�GLH�2SWLRQ�§$SSUR[¨�

Option “Numeric”

:HQQ�GLH�2SWLRQ�§1XPHULF¨��QXPHULVFK��JHVHW]W�LVW��OLHIHUW�GHU�
7DVFKHQUHFKQHU�QXU�QXPHULVFKH�/|VXQJHQ�I�U�%HUHFKQXQJHQ��
$QGHUHQIDOOV�JLEW�GHU�7DVFKHQUHFKQHU�V\PEROLVFKH�/|VXQJHQ�DXV��

:HQQ�GLH�2SWLRQ�§1XPHULF¨�JHVHW]W�LVW��P�VVHQ�DOOH�9DULDEOHQ�LQ�HLQHU�
%HUHFKQXQJ�LP�DNWXHOOHQ�3IDG�YRUKDQGHQ�VHLQ�XQG�HLQHQ�QXPHULVFKHQ�
:HUW�HQWKDOWHQ��$QGHUHQIDOOV�PHOGHW�GHU�7DVFKHQUHFKQHU�HLQHQ�)HKOHU��
$OOH�.RQVWDQWHQ�PLW�HLQHP�QXPHULVFKHQ�1lKHUXQJVZHUW��ZLH�]�%��π��
ZHUGHQ�DXVJHZHUWHW�XQG�GHU�1lKHUXQJVZHUW�ZLUG�LQ�GHU�%HUHFKQXQJ�
YHUZHQGHW�

%HLVSLHO��%HUHFKQXQJ�YRQ�SIN(2*π*X + 3*π*X)
� :HQQ�GLH�2SWLRQ�§1XPHULF¨�JHVHW]W�XQG�HLQ�QXPHULVFKHU�:HUW�I�U�;�LP�

DNWXHOOHQ�3IDG�JHVSHLFKHUW�LVW��JLEW�GHU�7DVFKHQUHFKQHU�GLH�
1lKHUXQJVO|VXQJ�PLW�HLQHU�*HQDXLJNHLW�YRQ����'H]LPDOVWHOOHQ�DXV��
G�K���GHU�QXPHULVFKH�:HUW�I�U�;�XQG�GHU�1lKHUXQJVZHUW�I�U�π�ZHUGHQ�
LQ�GLH�*OHLFKXQJ�HLQJHVHW]W�

� :HQQ�GLH�2SWLRQ�§1XPHULF¨�JHVHW]W�XQG�NHLQ�QXPHULVFKHU�:HUW�I�U�;�
LP�DNWXHOOHQ�3IDG�JHVSHLFKHUW�LVW��PHOGHW�GHU�7DVFKHQUHFKQHU�HLQHQ�
)HKOHU��

� :HQQ�GLH�2SWLRQ�§1XPHULF¨�QLFKW�JHVHW]W�XQG�NHLQ�QXPHULVFKHU�:HUW�
I�U�;�LP�DNWXHOOHQ�3IDG�JHVSHLFKHUW�LVW��YHUHLQIDFKW�GHU�
7DVFKHQUHFKQHU�GHQ�$XVGUXFN�XQG�JLEW�SIN(5.X.π)�DXV�

Option “Approx”

'LH�2SWLRQ�§$SSUR[¨��1lKHUXQJ��EHVWLPPW��ZLH�GHU�+3���*�/|VXQJHQ�I�U�
%HUHFKQXQJHQ�DXVGU�FNW�

� :HQQ�GLH�2SWLRQ�§$SSUR[¨�QLFKW�JHVHW]W�LVW��ILQGHW�GHU�+3���*��ZHQQ�
P|JOLFK��H[DNWH�/|VXQJHQ�I�U�%HUHFKQXQJHQ��G�K��GLH�/|VXQJ�ZLUG�DOV�
LUUHGX]LEOHU�$XVGUXFN�PLW�H[DNWHQ�7HUPHQ�DXVJHGU�FNW�

� :HQQ�GLH�2SWLRQ�§$SSUR[¨�JHVHW]W�LVW��GU�FNW�GHU�+3���*�GLH�/|VXQJHQ�
PLW�HLQHU�*HQDXLJNHLW�YRQ����'H]LPDOVWHOOHQ�DXV�
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%HDFKWHQ�6LH��GDVV�6LH�GLH�(LQVWHOOXQJ�GHU�2SWLRQ�§$SSUR[¨�lQGHUQ�
N|QQHQ��LQGHP�6LH�GLH�(LQJDEHPDVNH�§&$6�0RGHV¨�YHUZHQGHQ�RGHU�> 
XQG \�JOHLFK]HLWLJ�GU�FNHQ�

� :HQQ�GHU�7DVFKHQUHFKQHU�LP�H[DNWHQ�0RGXV�LVW��ZHFKVHOW�HU�GXUFK�
'U�FNHQ�YRQ�>\�LQ�GHQ�1lKHUXQJVPRGXV��

� :HQQ�GHU�7DVFKHQUHFKQHU�LP�1lKHUXQJVPRGXV�LVW��ZHFKVHOW�HU�GXUFK�
'U�FNHQ�YRQ�>\�LQ�GHQ�H[DNWHQ�0RGXV�

%HLVSLHO��$XVZHUWXQJ�GHV�$XVGUXFNV� �

'LH�'HILQLWLRQ�GHV�:HUWV�GHU�9DULDEOHQ�;�LP�DNWXHOOHQ�3IDG�LVW� �

� :HQQ�GLH�2SWLRQ�§$SSUR[¨�JHVHW]W�LVW��ZLUG�GHU�$XVGUXFN�
IROJHQGHUPD�HQ�DXVJHZHUWHW��
¥�������������

� :HQQ�GLH�2SWLRQ�§$SSUR[¨�QLFKW�JHVHW]W�LVW��ZLUG�GHU�$XVGUXFN�
IROJHQGHUPD�HQ�DXVJHZHUWHW��6,1�� ��

Weitere Optionen

=XVlW]OLFK�]X�GHQ�REHQ�DXIJHI�KUWHQ�2SWLRQHQ�ZLUG�GLH�(LQJDEHPDVNH�
§&$6�0RGHV¨�YHUZHQGHW��XP�GLH�IROJHQGHQ�3DUDPHWHU�HLQ]XVWHOOHQ�

� ,QGHSHQGHQW�9DULDEOH��8QDEKlQJLJH�9DULDEOH�
'LH�XQDEKlQJLJH�9DULDEOH�LVW�GLH�6WDQGDUGYDULDEOH��GLH�GHU�
7DVFKHQUHFKQHU�I�U�2SHUDWLRQHQ�ZLH�'LIIHUHQ]LDWLRQ�XQG�,QWHJUDWLRQ�
YHUZHQGHW��'HU�6WDQGDUGZHUW�LVW�;�

� 0RGXOR
*HEHQ�6LH�GHQ�0RGXOR�:HUW��GHU�EHL�0RGXOR�$ULWKPHWLNRSHUDWLRQHQ�
YHUZHQGHW�ZHUGHQ�VROO��'HU�6WDQGDUGZHUW�LVW���

� &RPSOH[��.RPSOH[�
0DUNLHUHQ�6LH�GLHVH�2SWLRQ��ZHQQ�6LH�PLW�NRPSOH[HQ�=DKOHQ�DUEHLWHQ�
P|FKWHQ��:HQQ�6LH�QLFKW�PLW�NRPSOH[HQ�=DKOHQ�DUEHLWHQ�P�VVHQ��
GHDNWLYLHUHQ�6LH�GLHVH�2SWLRQ��0DQFKH�7UDQVIRUPDWLRQHQ�ZHLVHQ�LP�
NRPSOH[HQ�0RGXV�HLQ�DQGHUHV�9HUKDOWHQ�DXI�

:HQQ�GHU�NRPSOH[H�0RGXV�QLFKW�JHVHW]W�LVW�XQG�HLQH�%HUHFKQXQJ�QXU�
HLQH�NRPSOH[H�/|VXQJ�I�U�GLH�PHLVWHQ�%HUHFKQXQJHQ�DXVJLEW��IRUGHUW�
6LH�GHU�7DVFKHQUHFKQHU�]X�HLQHP�:HFKVHO�LQ�GHQ�NRPSOH[HQ�0RGXV�
DXI�

x3 2x+( )sin

2

2
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� 9HUERVH��$XVI�KUOLFK�
0DUNLHUHQ�6LH�GLHVH�2SWLRQ��XP�0HOGXQJHQ�DQ]X]HLJHQ��GLH�GHQ�9HUODXI�
GHU�YRQ�,KQHQ�DQJHJHEHQHQ�2SHUDWLRQHQ�DQ]HLJHQ�

� 6WHS�VWHS��6FKULWWZHLVH�
0DUNLHUHQ�6LH�GLHVH�2SWLRQ��XP�2SHUDWLRQHQ�GHU�OLQHDUHQ�$OJHEUD��
,QWHJUDWLRQHQ�XQG�'LIIHUHQ]LDWLRQHQ�LP�VFKULWWZHLVHQ�0RGXV�
DXV]XI�KUHQ��6LHKH�§6FKULWWZHLVH�'LIIHUHQ]LDWLRQ�HLQHV�$XVGUXFNV¨�DXI�
6HLWH������

� ,QFU�3RZ��$XIVWHLJHQGH�3RWHQ]�
0DUNLHUHQ�6LH�GLHVH�2SWLRQ��XP�GLH�7HUPH�YRQ�3RO\QRPHP�QDFK�
DXIVWHLJHQGHU�3RWHQ]�DQJHRUGQHW�DQ]X]HLJHQ��]�%�� ��
6WDQGDUGPl�LJ�ZHUGHQ�3RO\QRPWHUPH�QDFK�DEVWHLJHQGHU�3RWHQ]�
DQJHRUGQHW�DQJH]HLJW�

� 5LJRURXV��5LJRURV�
0DUNLHUHQ�6LH�GLHVH�2SWLRQ��XP�GLH�7HUPH�_[_�QLFKW�]X�[�]X�
YHUHLQIDFKHQ�

� 6LPS�1RQ�5DWLRQDO��1LFKW�UDWLRQDO�YHUHLQIDFKHQ�
0DUNLHUHQ�6LH�GLHVH�2SWLRQ��XP�QLFKW�UDWLRQDOH�$XVGU�FNH�]X�
YHUHLQIDFKHQ�

Verwenden des Computer-Algebra-Systems
'DV�&RPSXWHU�$OJHEUD�6\VWHP�GHV�+3���*�EHVWHKW�DXV�HLQHU�6DPPOXQJ�
YRQ�%HIHKOHQ�XQG�)XQNWLRQHQ��GLH�6LH�DXI�$XVGU�FNH�DQZHQGHQ�N|QQHQ��
'LH�%HIHKOH�XQG�)XQNWLRQHQ�ZHUGHQ�DXI�GLH�JOHLFKH�:HLVH�LQ�GHQ�0HQ�V�
DQJH]HLJW��XQWHUVFKHLGHQ�VLFK�MHGRFK�LQ�GHU�)XQNWLRQVZHLVH��

%HIHKOH�ZHLVHQ�GLH�IROJHQGHQ�(LJHQVFKDIWHQ�DXI�

� 6LH�OLHIHUQ�HLQ�(UJHEQLV��

� 6LH�N|QQHQ�QLFKW�7HLO�HLQHV�DOJHEUDLVFKHQ�2EMHNWV�VHLQ�

)XQNWLRQHQ�ZHLVHQ�GLH�IROJHQGHQ�(LJHQVFKDIWHQ�DXI�

� 6LH�N|QQHQ�PHKU�DOV�HLQ�(UJHEQLV�HUJHEHQ�

� 6LH�N|QQHQ�7HLO�HLQHV�DOJHEUDLVFKHQ�$XVGUXFNV�VHLQ��

� 6LH�P�VVHQ�)XQNWLRQHQ�DXVZHUWHQ��XP�(UJHEQLVVH�]X�HUKDOWHQ��G�K���
6LH�P�VVHQ�QDFK�GHU�$QZHQGXQJ�HLQHU�)XQNWLRQ�DXI�HLQ�2EMHNW�GLH�
7DVWH�ù�GU�FNHQ�RGHU�GHQ�%HIHKO�(9$/�YHUZHQGHQ��XP�HLQ�(UJHEQLV�
]X�HUKDOWHQ�

x x
2

x
3

+ +
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,QIRUPDWLRQHQ�GDU�EHU��RE�HLQH�2SHUDWLRQ�HLQH�)XQNWLRQ�RGHU�HLQ�%HIHKO�
LVW��ILQGHQ�6LH�LP�%HQXW]HUKDQGEXFK�I�U�)RUWJHVFKULWWHQH�RGHU�LQ�GHU�
.XU]DQOHLWXQJ��

'LH�IROJHQGH�.DWHJRULHQOLVWH�HQWKlOW�GLH�%HIHKOH�]XP�=XJULII�DXI�GLH�
MHZHLOLJH�.DWHJRULH��'LH�HLQ]HOQHQ�%HIHKOH�ZHUGHQ�LQ�MHGHU�.DWHJRULHQOLVWH�
LQ�HLQHU�$XVZDKOOLVWH�DQJH]HLJW�

>ú =HLJW�GLH�DOJHEUDLVFKHQ�%HIHKOH�]XU�'XUFKI�KUXQJ�YRQ�
2SHUDWLRQHQ�ZLH�=HUOHJHQ�XQG�(UZHLWHUQ�DQ�

<! =HLJW�GLH�DULWKPHWLVFKHQ�%HIHKOH�I�U�NRPSOH[H�=DKOHQ��
*DQ]]DKOHQ�XQG�3RO\QRPH�DQ�

<$ =HLJW�GLH�%HIHKOH�GHU�,QILQLWHVLPDOUHFKQXQJ�]XU�
'XUFKI�KUXQJ�YRQ�2SHUDWLRQHQ�ZLH�,QWHJUDWLRQ�XQG�
'LIIHUHQ]LDWLRQ�DQ��'LHVH�.DWHJRULH�EHLQKDOWHW�DXFK�GLH�
%HIHKOH�I�U�GLH�$UEHLW�PLW�*UHQ]ZHUWHQ��5HLKHQ�XQG�
7D\ORU�3RO\QRPHQ�

>ó =HLJW�GLH�%HIHKOH�]XU�$UEHLW�PLW�NRPSOH[HQ�=DKOHQ�DQ�

<* =HLJW�GLH�%HIHKOH�]XU�%HDUEHLWXQJ�YRQ�H[SRQHQWLHOOHQ�XQG�
ORJDULWKPLVFKHQ�$XVGU�FNHQ�DQ�

<% =HLJW�GLH�%HIHKOH�]XU�$UEHLW�PLW�0DWUL]HQ�DQ�

<& =HLJW�GLH�%HIHKOH�]XU�V\PEROLVFKHQ�/|VXQJ�HLQHU�
*OHLFKXQJ�DQ�

>û =HLJW�GLH�%HIHKOH�]XU�%HDUEHLWXQJ�YRQ�WULJRQRPHWULVFKHQ�
$XVGU�FNHQ�DQ�

:HQQ�6LH�]XP�%HLVSLHO�HLQHQ�WULJRQRPHWULVFKHQ�$XVGUXFN�YHUHLQIDFKHQ�
P|FKWHQ��GU�FNHQ�6LH�>û��XP�GLH�WULJRQRPHWULVFKHQ�%HIHKOH�
DQ]X]HLJHQ��

,Q�GLHVHP�.DSLWHO�ZHUGHQ�VRZRKO�%HIHKOH�DOV�DXFK�)XQNWLRQHQ�
DOV�§%HIHKOH¨�EH]HLFKQHW��
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Arbeiten mit Ausdrücken Seite 5-7

A
rbeiten m

it A
usdrücken

6LH�N|QQHQ�GDV�&RPSXWHU�$OJHEUD�6\VWHP�VRZRKO�YRQ�GHU�%HIHKOV]HLOH�DOV�
DXFK�YRQ�(TXDWLRQ:ULWHU�DXV�]XP�%HDUEHLWHQ�YRQ�$XVGU�FNHQ�
YHUZHQGHQ�

� :HQQ�6LH�LQ�GHU�%HIHKOV]HLOH�DUEHLWHQ��I�JHQ�6LH�GHQ�$XVGUXFN�
]ZLVFKHQ�GHQ�.ODPPHUQ�GHV�%HIHKOV�HLQ�

� :HQQ�6LH�LQ�(TXDWLRQ:ULWHU�DUEHLWHQ��ZlKOHQ�6LH�GHQ�$XVGUXFN�RGHU�
7HLODXVGUXFN�XQG�GDQDFK�HLQHQ�%HIHKO�DXV�GHP�0HQ���

Arbeiten in der Befehlszeile
�� 9HUZHQGHQ�6LH�HLQH�7DVWHQNRPELQDWLRQ�GHU�YRUKHULJHQ�6HLWH��XP�GLH�

$XVZDKOOLVWH�DQ]X]HLJHQ��GLH�GHQ�JHZ�QVFKWHQ�%HIHKO�HQWKlOW��

�� 0DUNLHUHQ�6LH�PLW�+LOIH�GHU�3IHLOWDVWHQ�GHQ�]X�YHUZHQGHQGHQ�%HIHKO�
XQG�GU�FNHQ�6LH�\��XP�LKQ�LQ�GLH�%HIHKOV]HLOH�]X�VHW]HQ��+LQWHU�GHP�
%HIHKO�EHILQGHQ�VLFK�]ZHL�.ODPPHUQ��

�� 6WHOOHQ�6LH�VLFKHU��GDVV�GHU�&XUVRU�]ZLVFKHQ�GHQ�%HIHKOVNODPPHUQ�
VWHKW��XQG�I�JHQ�6LH�GHQ�]X�EHDUEHLWHQGHQ�$XVGUXFN�VRZLH�DOOH�I�U�GHQ�
%HIHKO�HUIRUGHUOLFKHQ�$UJXPHQWH�HLQ��7UHQQHQ�6LH�GLH�HLQ]HOQHQ�
$UJXPHQWH�PLW�HLQHP�.RPPD��>I��

�� 'U�FNHQ�6LH�\��XP�GHQ�%HIHKO�DQ]XZHQGHQ�

Einfügen eines Ausdrucks in einer Befehlszeile

(V�JLEW�GUHL�0HWKRGHQ�]XP�(LQI�JHQ�HLQHV�$XVGUXFNV�LQ�GLH�%HIHKOV]HLOH�

� 9HUZHQGHQ�6LH�GHQ�%HIHKOV]HLOHQHGLWRU��XP�GHQ�$XVGUXFN�GLUHNW�LQ�GLH�
%HIHKOV]HLOH�HLQ]XJHEHQ�

� 9HUZHQGHQ�6LH�(TXDWLRQ:ULWHU�

D� 6HW]HQ�6LH�GHQ�&XUVRU�DQ�GLH�6WHOOH��DQ�GHU�6LH�GHQ�$XVGUXFN�HLQI��
JHQ�P|FKWHQ�

D� 'U�FNHQ�6LH�o��XP�(TXDWLRQ:ULWHU�]X�|IIQHQ�

E� (UVWHOOHQ�6LH�GHQ�$XVGUXFN�

F� 'U�FNHQ�6LH�\��XP�(TXDWLRQ:ULWHU�]X�YHUODVVHQ�XQG�GHQ�
$XVGUXFN�LQ�GHU�%HIHKOV]HLOH�DQ�GLH�&XUVRUSRVLWLRQ�]X�VHW]HQ�

� 5XIHQ�6LH�HLQHQ�$XVGUXFN�DE��GHU�LP�6SHLFKHU�RGHU�LP�+LVWRU\�
6SHLFKHU�JHVSHLFKHUW�LVW��)�U�(LQ]HOKHLWHQ�VLHKH�.DSLWHO����
§*UXQGODJHQ¨��XQG�.DSLWHO����§6SHLFKHUQ�YRQ�2EMHNWHQ¨�
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Seite 5-8 Arbeiten mit Ausdrücken
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Befehlszeilenbeispiel

,Q�GLHVHP�%HLVSLHO�ZHUGHQ�GHU�%HIHKO�/,1�]XU�/LQHDULVLHUXQJ�HLQHV�
WULJRQRPHWULVFKHQ�$XVGUXFNV�XQG�GHU�%HIHKO�(;3$1'�]XU�9HUHLQIDFKXQJ�
GHV�(UJHEQLVVHV�YHUZHQGHW��'HU�$XVGUXFN�I�U�GLH�/LQHDULVLHUXQJ�LVW�
VLQ�π[�

%HYRU�6LH�EHJLQQHQ��VWHOOHQ�6LH�VLFKHU��GDVV�GLH�(LQJDEHPDVNH�§&$6�
0RGHV¨�GLH�6WDQGDUGHLQVWHOOXQJ�YHUZHQGHW��)�U�(LQ]HOKHLWHQ�VLHKH�
§.RQILJXULHUHQ�GHV�&RPSXWHU�$OJHEUD�6\VWHPV¨�DXI�6HLWH�����

�� gIIQHQ�6LH�GDV�0HQ��(;3	/1�XQG�ZlKOHQ�
6LH�GHQ�%HIHKO�/,1�

<*]]\

�� *HEHQ�6LH�GHQ�$XVGUXFN�LQ�GLH�
%HIHKOVNODPPHUQ�HLQ�

s<��O

�� :HQGHQ�6LH�GHQ�%HIHKO�DXI�GHQ�$XVGUXFN�
DQ��

\

�� 'D�GLH�/LQHDULVLHUXQJ�HLQ�NRPSOH[HV�
(UJHEQLV�HUJLEW��IRUGHUW�GHU�
7DVFKHQUHFKQHU�6LH�GD]X�DXI��LQ�GHQ�
NRPSOH[HQ�0RGXV�]X�ZHFKVHOQ��
$N]HSWLHUHQ�6LH�GHQ�:HFKVHO�LQ�GHQ�
NRPSOH[HQ�0RGXV�XQG�OLQHDULVLHUHQ�6LH�
GHQ�$XVGUXFN�

\

�� gIIQHQ�6LH�GDV�DOJHEUDLVFKH�0HQ��XQG�
JHEHQ�6LH�GHQ�%HIHKO�(;3$1'�LQ�GLH�
%HIHKOV]HLOH�HLQ�

>ú\
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Arbeiten mit Ausdrücken Seite 5-9

A
rbeiten m

it A
usdrücken

�� 5XIHQ�6LH�GDV�(UJHEQLV�DXV�GHP�+LVWRU\�
6SHLFKHU�DE�

m\

�� :HQGHQ�6LH�GHQ�%HIHKO�DQ��XP�GDV�
(UJHEQLV�]X�YHUHLQIDFKHQ�

\

Arbeiten in EquationWriter

6LH�N|QQHQ�LQ�(TXDWLRQ:ULWHU�HLQHQ�DOJHEUDLVFKHQ�%HIHKO�DXI�GHQ�
*HVDPWDXVGUXFN�RGHU�DXI�HLQHQ�YRQ�,KQHQ�JHZlKOWHQ�7HLODXVGUXFN�
DQZHQGHQ��)�U�ZHLWHUH�,QIRUPDWLRQHQ��EHU�GDV�9HUZHQGHQ�YRQ�
(TXDWLRQ:ULWHU�VLHKH�.DSLWHO����§(UVWHOOHQ�XQG�%HDUEHLWHQ�YRQ�
$XVGU�FNHQ¨�

'DV�IROJHQGH�%HLVSLHO�LOOXVWULHUW��ZLH�6LH�PLW�(TXDWLRQ:ULWHU�GDV�,QWHJUDO�
HLQHV�$XVGUXFNV�]ZLVFKHQ�]ZHL�XQEHVWLPPWHQ�,QWHJUDWLRQVJUHQ]HQ�
DXVZHUWHQ�XQG�HLQHQ�7HLO�GHV�(UJHEQLVVHV�]HUOHJHQ��'HU�DXV]XZHUWHQGH�
$XVGUXFN�LVW�

�� gIIQHQ�6LH�(TXDWLRQ:ULWHU�XQG�JHEHQ�6LH�
GHQ�$XVGUXFN�HLQ�

o������

�� :lKOHQ�6LH�GHQ�$XVGUXFN�DXV�

[[

6LH�N|QQHQ�LQ�(TXDWLRQ:ULWHU�QXU�GLH�%HIHKOH�YHUZHQGHQ��GLH�HLQ�
$UJXPHQW�HUIRUGHUQ��6LH�N|QQHQ�DXFK�NHLQH�%HIHKOH�YHUZHQGHQ��
GLH�PHKU�DOV�HLQ�(UJHEQLV�OLHIHUQ��

x
2 3x+( ) xd

t

2t

∫
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�� :HUWHQ�6LH�GHQ�$XVGUXFN�DXV

(9$/

�� :lKOHQ�6LH�GHQ�=lKOHU�GHV�$XVGUXFNV�DXV�

[

�� =HUOHJHQ�6LH�GHQ�=lKOHU�

)$&72

Durchführen von Ersetzungen
9HUZHQGHQ�6LH�GHQ�%HIHKO�68%67�LQ�GHU�/LVWH�GHU�DOJHEUDLVFKHQ�%HIHKOH�
�>ú���XP�(UVHW]XQJHQ�GXUFK]XI�KUHQ��

,P�IROJHQGHQ�%HLVSLHO�ZLUG�[�GXUFK�GHQ�:HUW���LP�$XVGUXFN�

�HUVHW]W�

�� :lKOHQ�6LH�LP�DOJHEUDLVFKHQ�0HQ��GHQ�
%HIHKO�68%67�XQG�VHW]HQ�6LH�GHQ�%HIHKO�LQ�
GLH�%HIHKOV]HLOH�

>ú�\

�� 9HUZHQGHQ�6LH�GHQ�%HIHKOV]HLOHQHGLWRU��XP�
GLH�$UJXPHQWH�LQ�GLH�
%HIHKOV]HLOHQNODPPHUQ�]X�VHW]HQ�

>ïOq�=�}=<UO}
>IO>æ�

�� :HQGHQ�6LH�GHQ�%HIHKO�DQ��

\

x
2 1+( )ln x( )atan+
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Arbeiten mit Ausdrücken Seite 5-11

A
rbeiten m

it A
usdrücken

�� 'D�GHU�H[DNWH�0RGXV�GHV�
7DVFKHQUHFKQHUV�DNWLYLHUW�LVW��HUJLEW�GHU�
%HIHKO�HLQ�H[DNWHV�(UJHEQLV��6LH�HUKDOWHQ�
GDV�1lKHUXQJVHUJHEQLV�ZLH�IROJW�

>�\

6LH�N|QQHQ�GHQ�%HIHKO�68%67�DXFK�]XP�(UVHW]HQ�YRQ�$XVGU�FNHQ�
YHUZHQGHQ��6R�N|QQHQ�6LH�EHLVSLHOVZHLVH�LP�YRUKHULJHQ�$XVGUXFN�[�
GXUFK�GHQ�$XVGUXFN�\���HUVHW]HQ�

�� 5XIHQ�6LH�GHQ�XUVSU�QJOLFKHQ�%HIHKO�DXV�
GHP�+LVWRU\�6SHLFKHU�DE�XQG�EHDUEHLWHQ�
6LH�LKQ��XP�GHQ�:HUW�]X�HUVHW]HQ�

m [�����\�����{HH`<=�

�� :HQGHQ�6LH�GHQ�%HIHKO�DQ�

\

Erweitern und Zerlegen
'HU�+3 ��*�NDQQ�GLH�PHLVWHQ�DOJHEUDLVFKHQ�$XVGU�FNH�HUZHLWHUQ�XQG�
]HUOHJHQ��'LH�%HIHKOH�]XP�'XUFKI�KUHQ�GLHVHU�)XQNWLRQHQ�EHILQGHQ�VLFK�
LQ�GHU�.DWHJRULH�GHU�DOJHEUDLVFKHQ�%HIHKOH��:HQQ�GHU�]X�EHDUEHLWHQGH�
$XVGUXFN�H[SRQHQWLHOOH�RGHU�WULJRQRPHWULVFKH�)XQNWLRQHQ�HQWKlOW��PXVV�
GHU�$XVGUXFN�X�8��YRU�GHU�9HUZHQGXQJ�YRQ�(;3$1'�RGHU�)$&725�
YHUHLQIDFKW�ZHUGHQ��6LHKH�§([SRQHQWLHOOH�XQG�WULJRQRPHWULVFKH�
$XVGU�FNH¨�DXI�6HLWH������

Erweitern von Ausdrücken

6LH�N|QQHQ�PLW�GHP�%HIHKO�(;3$1'�HLQHQ�$XVGUXFN�HUZHLWHUQ�XQG�
YHUHLQIDFKHQ��,P�QlFKVWHQ�%HLVSLHO�ZLUG�GHU�IROJHQGH�$XVGUXFN�HUZHLWHUW�

x 1+( ) 2x 5–( ) x 7–( )
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�� gIIQHQ�6LH�GLH�/LVWH�GHU�DOJHEUDLVFKHQ�
%HIHKOH�XQG�ZlKOHQ�6LH�(;3$1'�DXV��XP�
GLHVHQ�%HIHKO�LQ�GLH�%HIHKOV]HLOH�]X�
VHW]HQ�

>ú\

�� 6HW]HQ�6LH�GHQ�&XUVRU�LQ�GLH�.ODPPHUQ��
|IIQHQ�6LH�(TXDWLRQ:ULWHU�XQG�HUVWHOOHQ�
6LH�GHQ�$XVGUXFN��'U�FNHQ�6LH�QDFK�GHU�
(UVWHOOXQJ�\��XP�GHQ�$XVGUXFN�LQ�GLH�
%HIHKOV]HLOH�]ZLVFKHQ�.ODPPHUQ�]X�
VHW]HQ�

o ����� \

�� 'U�FNHQ�6LH�\��XP�GHQ�$XVGUXFN�]X�
HUZHLWHUQ�

\

Erweitern von Teilausdrücken

8P�HLQHQ�7HLODXVGUXFN�]X�HUZHLWHUQ��P�VVHQ�6LH�LQ�(TXDWLRQ:ULWHU�
DUEHLWHQ��8P�EHLVSLHOVZHLVH�GLH�HUVWHQ�EHLGHQ�.RPSRQHQWHQ�GHV�
YRUKHULJHQ�$XVGUXFNV�]X�HUZHLWHUQ��I�KUHQ�6LH�IROJHQGH�6FKULWWH�DXV�

�� gIIQHQ�6LH�(TXDWLRQ:ULWHU�XQG�HUVWHOOHQ�
6LH�GHQ�$XVGUXFN�

o . . .

�� 9HUZHQGHQ�6LH�HQWZHGHU�GHQ�&XUVRU��
RGHU�GHQ�$XVZDKOPRGXV��XP�QXU�GLH�
HUVWHQ�EHLGHQ�.RPSRQHQWHQ�
DXV]XZlKOHQ��:HQQ�GHU�&XUVRU�
EHLVSLHOVZHLVH�DXI�GHP�HUVWHQ�7HUP�GHV�
$XVGUXFNV��X��VWHKW��YHUZHQGHQ�6LH�GLH�
IROJHQGHQ�7DVWHQ�

[[>}
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Arbeiten mit Ausdrücken Seite 5-13

A
rbeiten m

it A
usdrücken

�� gIIQHQ�6LH�GLH�/LVWH�GHU�DOJHEUDLVFKHQ�
%HIHKOH�XQG�ZlKOHQ�6LH�(;3$1'��XP�GLH�
DXVJHZlKOWHQ�.RPSRQHQWHQ�]X�
HUZHLWHUQ�
>ú\

Zerlegen von Ausdrücken

6LH�N|QQHQ�PLW�GHP�%HIHKO�)$&725�HLQHQ�$XVGUXFN�]HUOHJHQ��bKQOLFK�
ZLH�EHL�GHP�%HIHKO�(;3$1'�N|QQHQ�6LH�HLQHQ�*HVDPWDXVGUXFN�RGHU�
.RPSRQHQWHQ�GHV�$XVGUXFNV�]HUOHJHQ�

Beispiel

,Q�GLHVHP�%HLVSLHO�ZLUG�GDV�IROJHQGH�3RO\QRP�GULWWHQ�*UDGHV�]HUOHJW�

�� gIIQHQ�6LH�GLH�/LVWH�GHU�DOJHEUDLVFKHQ�
%HIHKOH�XQG�ZlKOHQ�6LH�)$&725�

>ú]\

�� 6HW]HQ�6LH�GHQ�&XUVRU�LQ�GLH�.ODPPHUQ��
|IIQHQ�6LH�(TXDWLRQ:ULWHU�XQG�HUVWHOOHQ�
6LH�GHQ�$XVGUXFN��'U�FNHQ�6LH�QDFK�GHU�
(UVWHOOXQJ�\��XP�GHQ�$XVGUXFN�LQ�GLH�
%HIHKOV]HLOH�]ZLVFKHQ�GLH�.ODPPHUQ�]X�
VHW]HQ�

o ��\

�� 'U�FNHQ�6LH�\��XP�GHQ�$XVGUXFN�]X�
]HUOHJHQ��

\

2x
3 5x

2 8x– 20–+

HP49_version1.2.book  Page 13  Tuesday, March 7, 2000  10:57 AM
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Exponentielle und trigonometrische Ausdrücke

:HQQ�6LH�PLW�$XVGU�FNHQ�DUEHLWHQ��GLH�H[SRQHQWLHOOH�XQG�
WULJRQRPHWULVFKH�)XQNWLRQHQ�EHLQKDOWHQ��P�VVHQ�6LH�VLH�YRU�$QZHQGXQJ�
GHU�%HIHKOH�)$&725�RGHU�(;3$1'�LQ�YLHOHQ�)lOOHQ�YHUHLQIDFKHQ��'LH�
IROJHQGHQ�%HIHKOH�DXV�GHU�.DWHJRULH�§([S�DQG�/LQ¨�YHUHLQIDFKHQ�
WULJRQRPHWULVFKH�XQG�H[SRQHQWLHOOH�$XVGU�FNH��$P�$QIDQJ�MHGHU�
%HVFKUHLEXQJ�VWHKHQ�GLH�7DVWHQ��GLH�6LH�]XP�=XJULII�DXI�GLH�%HIHKOVOLVWH�
GU�FNHQ�P�VVHQ�

(;3/1 %HIHKOVOLVWH�§([S�DQG�/LQ§�¥�<*�

:HQGHW�GLH�(XOHUVFKH�)RUPHO�
DQ��'DV�%HLVSLHO�UHFKWV�]HLJW�
GDV�(UJHEQLV�QDFK�
$QZHQGXQJ�GHV�%HIHKOV�DXI�
VLQ�[��

+$/)7$1 %HIHKOVOLVWH�§7ULJRQRPHWU\§�¥�>û

(UVHW]W�GLH�7HUPH�VLQ�[���FRV�[��XQG�WDQ�[��GXUFK�7HUPH��
GLH� �EHLQKDOWHQ�

/,1 %HIHKOVOLVWH�§([S�DQG�/LQ§�¥�<*

:HQGHW�GLH�(XOHUVFKHQ�)RUPHOQ�DQ�XQG�OLQHDULVLHUW�
GDQDFK�GLH�$XVGU�FNH�PLW�+LOIH�GHU�IROJHQGHQ�
(UVHW]XQJHQ�

'DV�%HLVSLHO�UHFKWV�]HLJW�GDV�
(UJHEQLV�QDFK�$QZHQGXQJ�
GHV�%HIHKOV�DXI�VLQ�[��

/1&2//(&7 %HIHKOVOLVWH�§([S�DQG�/LQ§�¥�<*

9HUHLQIDFKW�$XVGU�FNH�GXUFK�6DPPHOQ�GHU�7HUPH�PLW�
QDW�UOLFKHQ�/RJDULWKPHQ��

6,1&26 %HIHKOVOLVWH�§7ULJRQRPHWU\§�¥�>û

:DQGHOW�H[SRQHQWLHOOH�XQG�QDW�UOLFKH�ORJDULWKPLVFKH�
$XVGU�FNH�LQ�WULJRQRPHWULVFKH�$XVGU�FNH�XP�

x
2
---tan

e
x

e
y⋅ e

x y+→

e
x( )

n
e

nx→
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Arbeiten mit Ausdrücken Seite 5-15

A
rbeiten m
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usdrücken

7$1�6& %HIHKOVOLVWH�§7ULJRQRPHWU\§�¥�>û

:HQGHW�IROJHQGH�(UVHW]XQJ�DQ�

7$1�6&� %HIHKOVOLVWH�§7ULJRQRPHWU\§�¥�>û

:HQGHW�IROJHQGH�(UVHW]XQJHQ�DQ�

7(;3$1' %HIHKOVOLVWH�§7ULJRQRPHWU\§�¥�>û

(UZHLWHUW�$XVGU�FNH�GHU�)RUP�([S�Q[���VLQ�Q[��XQG�
FRV�Q[���ZREHL�Q�HLQH�*DQ]]DKO�LVW��(V�ZHUGHQ�GDEHL�
IROJHQGH�(UVHW]XQJHQ�YHUZHQGHW�

7/,1 %HIHKOVOLVWH�§7ULJRQRPHWU\§�¥�>û

:HQGHW�IROJHQGH�(UVHW]XQJ�DQ�

75,* %HIHKOVOLVWH�§7ULJRQRPHWU\§�¥�>û

9HUHLQIDFKW�$XVGU�FNH�GXUFK�$QZHQGXQJ�GHU�IROJHQGHQ�
(UVHW]XQJ�

x( )tan
x( )sin
x( )cos

----------------→

x( )tan
2x( )sin

1 2x( )cos+
-----------------------------→

x( )tan
1 2x( )cos–

2x( )sin
----------------------------→

e
x y+

e
x
e

y→

xy( )ln x( )ln y( )ln+→

x y+( )sin x( ) y( )cossin y( ) x( )cossin+→

x y+( )cos x( )cos y( )cos x( ) y( )sinsin–→

x( ) y( )sinsin 1
2
--- x y–( )cos x y+( )cos–( )=

sin2
x( ) cos2

x( )+ 1=
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75,*&26 %HIHKOVOLVWH�§7ULJRQRPHWU\§�¥�>û

:HQGHW�IROJHQGH�(UVHW]XQJ�DQ�XQG�JLEW�QDFK�0|JOLFKNHLW�
.RVLQXVWHUPH�DXV�

75,*6,1 %HIHKOVOLVWH�§7ULJRQRPHWU\§�¥�>û

:HQGHW�IROJHQGH�(UVHW]XQJ�DQ�XQG�JLEW�QDFK�0|JOLFKNHLW�

6LQXVWHUPH�DXV�

Beispiel

,Q�GLHVHP�%HLVSLHO�ZHUGHQ�7/,1�XQG�(;3$1'�YHUZHQGHW��XP�GHQ�
IROJHQGHQ�WULJRQRPHWULVFKHQ�$XVGUXFN�]X�YHUHLQIDFKHQ�XQG�VHLQHQ�:HUW�
]X�HUPLWWHOQ�

�� gIIQHQ�6LH�GLH�%HIHKOVOLVWH�
§7ULJRQRPHWU\¨�XQG�ZlKOHQ�6LH�7/,1�DXV�

>û[[[[[[\

�� 6HW]HQ�6LH�GHQ�&XUVRU�LQ�GLH�.ODPPHUQ��
|IIQHQ�6LH�(TXDWLRQ:ULWHU�XQG�HUVWHOOHQ�
6LH�GHQ�$XVGUXFN��'U�FNHQ�6LH�QDFK�GHU�
(UVWHOOXQJ�\��XP�GHQ�$XVGUXFN�LQ�GLH�
%HIHKOV]HLOH�]ZLVFKHQ�GLH�.ODPPHUQ�]X�
VHW]HQ�

o � \

�� 'U�FNHQ�6LH�\��XP�GHQ�$XVGUXFN�]X�
YHUHLQIDFKHQ�

\

sin2
x( ) 1 c– os2

x( )→

cos2
x( ) 1 sin2

x( )–→

π
12
-----cos 

  2

HP49_version1.2.book  Page 16  Tuesday, March 7, 2000  10:57 AM



Arbeiten mit Ausdrücken Seite 5-17

A
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it A
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�� gIIQHQ�6LH�GLH�DOJHEUDLVFKH�%HIHKOVOLVWH�XQG�ZlKOHQ�6LH�(;3$1'�

>ú\

�� 5XIHQ�6LH�GDV�(UJHEQLV�YRQ�6FKULWW���DXV�
GHP�+LVWRU\�6SHLFKHU�DE�

m\

�� 'U�FNHQ�6LH�\��XP�GHQ�$XVGUXFN�]X�
HUZHLWHUQ��

�\ 

Befehle der 
Infinitesimalrechnung
9HUZHQGHQ�6LH�GLH�IROJHQGHQ�%HIHKOH�LQ�GHU�$XVZDKOOLVWH�¨&DOFXOXV¨��XP�
$XVGU�FNH�]X�GLIIHUHQ]LHUHQ�XQG�]X�LQWHJULHUHQ�

'(59; %HIHKOVOLVWH�§&DOFXOXV¨�¥�< $ '(5,9��	�,17(*

'LIIHUHQ]LHUW�HLQH�$XVGUXFN�QDFK�GHU�VWDQGDUGPl�LJHQ�
XQDEKlQJLJHQ�9DULDEOHQ��'LH�VWDQGDUGPl�LJH�
XQDEKlQJLJH�9DULDEOH�LVW�;��

'(5,9 %HIHKOVOLVWH�§&DOFXOXV§�¥�< $ '(5,9��	�,17(*

'LIIHUHQ]LHUW�HLQHQ�$XVGUXFN�QDFK�GHU�9DULDEOHQ��GLH�6LH�
DOV�3DUDPHWHU�QDFK�GHP�$XVGUXFN�DQJHEHQ��

,179; %HIHKOVOLVWH�§&DOFXOXV§�¥�< $ '(5,9��	�,17(*

,QWHJULHUW�HLQHQ�$XVGUXFN��ZREHL�GLH�,QWHJUDWLRQVYDULDEOH�
GLH�VWDQGDUGPl�LJH�XQDEKlQJLJH�9DULDEOH�LVW��

5,6&+ %HIHKOVOLVWH�§&DOFXOXV§�¥�< $ '(5,9��	�,17(*

,QWHJULHUW�HLQHQ�$XVGUXFN��ZREHL�GLH�,QWHJUDWLRQVYDULDEOH�
GLH�9DULDEOH�LVW��GLH�6LH�DOV�3DUDPHWHU�QDFK�GHP�$XVGUXFN�
DQJHEHQ�
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Beispiel

,Q�GLHVHP�%HLVSLHO�ZLUG�JH]HLJW��ZLH�6LH�PLW�GHP�%HIHKO�'(59;�HLQHQ�
$XVGUXFN�GLIIHUHQ]LHUHQ�XQG�PLW�GHP�%HIHKO�(;3$1'�GDV�(UJHEQLV�
YHUHLQIDFKHQ�

�� gIIQHQ�6LH�(TXDWLRQ:ULWHU�XQG�HUVWHOOHQ�
6LH�GHQ�$XVGUXFN�

o>P>POq�}=�

�� :lKOHQ�6LH�GHQ�$XVGUXFN�DXV�

[[[[

�� gIIQHQ�6LH�%HIHKOVOLVWH�§&DOFXOXV§��
ZlKOHQ�6LH�'(5,9�	�,17(*�XQG�PDUNLHUHQ�
6LH�GHQ�%HIHKO�'(59;�

<$\]]

�� :HQGHQ�6LH�GHQ�%HIHKO�DXI�GLH�$XVZDKO�
DQ��%HDFKWHQ�6LH��GDVV�'(59;�HLQH�
)XQNWLRQ�LVW�XQG�GHU�$XVGUXFN�QLFKW�
VRIRUW�GLIIHUHQ]LHUW�ZLUG�

\

�� 'LIIHUHQ]LHUHQ�6LH�GHQ�$XVGUXFN�

>ù

�� 9HUZHQGHQ�6LH�GHQ�%HIHKO�(;3$1'�LQ�GHU�
$OJHEUDDXVZDKOOLVWH��XP�GDV�(UJHEQLV�]X�
YHUHLQIDFKHQ��%HDFKWHQ�6LH��GDVV�
(;3$1'�HLQ�%HIHKO�LVW�XQG�GHU�$XVGUXFN�
VRIRUW�HUZHLWHUW�ZLUG�

>ú\
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Arbeiten mit Ausdrücken Seite 5-19

A
rbeiten m

it A
usdrücken

Schrittweise Differenziation eines Ausdrucks
6LH�N|QQHQ�PLW�GHP�+3���*�$XVGU�FNH�LP�VFKULWWZHLVHQ�0RGXV�
GLIIHUHQ]LHUHQ��'DV�&RPSXWHU�$OJHEUD�6\VWHP�]HLJW�GLH�(UJHEQLVVH�QDFK�
MHGHP�'LIIHUHQ]LDWLRQVVFKULWW�DQ��'LH�HLQ]HOQHQ�(UJHEQLVVH�ZHUGHQ�LQ�GHQ�
+LVWRU\�6SHLFKHU�JHVFKULHEHQ�

Einstellen des schrittweisen Modus

6LH�YHUZHQGHQ�]XP�(LQVWHOOHQ�GHV�VFKULWWZHLVHQ�0RGXV�GLH�
(LQJDEHPDVNH�§&$6�0RGHV¨�

�� 'U�FNHQ�6LH�h�

'LH�(LQJDEHPDVNH�§&DOFXODWRU�0RGHV¨�ZLUG�DQJH]HLJW��

�� 'U�FNHQ�6LH�&$6�

'LH�(LQJDEHPDVNH�§&$6�0RGHV¨�ZLUG�DQJH]HLJW�

�� 'U�FNHQ�6LH�]]]��XP�GHQ�&XUVRU�LQ�GDV�
)HOG�§6WHS�6WHS¨�]X�VHW]HQ��XQG�GU�FNHQ�6LH�
&+.��

(LQ�+lNFKHQ�HUVFKHLQW�QHEHQ�GHP�
HLQJHVWHOOWHQ�0RGXV�

�� 'U�FNHQ�6LH�\�]ZHLPDO��XP�]XU�6WDQGDUGDQ]HLJH�]XU�FN]XNHKUHQ��

Schrittweises Durchführen von Operationen

6LH�N|QQHQ�VFKULWWZHLVH�2SHUDWLRQHQ�LQ�(TXDWLRQ:ULWHU�DXVI�KUHQ�

�� 6WHOOHQ�6LH�GHQ�VFKULWWZHLVHQ�0RGXV�ZLH�REHQ�EHVFKULHEHQ�HLQ�

�� gIIQHQ�6LH�(TXDWLRQ:ULWHU�XQG�HUVWHOOHQ�E]Z��LPSRUWLHUHQ�6LH�GHQ�]X�
EHDUEHLWHQGHQ�$XVGUXFN�

�� :lKOHQ�6LH�GHQ�$XVGUXFN�PLW�GHQ�3IHLOWDVWHQ�DXV�

�� 'U�FNHQ�6LH�ù��XP�GHQ�HUVWHQ�6FKULWW�GHU�2SHUDWLRQ�DXV]XI�KUHQ��

'DV�(UJHEQLV�GHV�HUVWHQ�6FKULWWV�ZLUG�DQJH]HLJW�

�� 'U�FNHQ�6LH�ù��XP�GHQ�QlFKVWHQ�6FKULWW�GHU�2SHUDWLRQ�DXV]XI�KUHQ��
%HL�MHGHP�'U�FNHQ�YRQ�ù�I�KUW�GHU�7DVFKHQUHFKQHU�GHQ�MHZHLOV�
QlFKVWHQ�6FKULWW�GHU�2SHUDWLRQ�DXV�XQG�]HLJW�GDV�(UJHEQLV�DQ��
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Beispiel der schrittweisen Durchführung

,Q�GLHVHP�%HLVSLHO�ZLUG�GHU�IROJHQGH�$XVGUXFN�VFKULWWZHLVH�GLIIHUHQ]LHUW�

�� 6WHOOHQ�6LH�GHQ�VFKULWWZHLVHQ�0RGXV�ZLH�REHQ�EHVFKULHEHQ�HLQ�

�� 'U�FNHQ�6LH�o��XP�(TXDWLRQ:ULWHU�]X�|IIQHQ�

�� (UVWHOOHQ�6LH�GHQ�$XVGUXFN�

�sO}}=�tO}q�}}}>
O

�� :lKOHQ�6LH�GHQ�$XVGUXFN�DXV�

[[

�� :HUWHQ�6LH�GHQ�HUVWHQ�6FKULWW�DXV�

>ù�

�� :HUWHQ�6LH�GHQ�QlFKVWHQ�6FKULWW�DXV�

>ù�

�� :HUWHQ�6LH�GHQ�QlFKVWHQ�6FKULWW�DXV�

>ù

�� :HUWHQ�6LH�GHQ�OHW]WHQ�6FKULWW�DXV��'DPLW�
ZLUG�GDV�(QGHUJHEQLV�GHU�'LIIHUHQ]LDWLRQ�
DXVJHJHEHQ�

>ù�

3 xsin 4cos2x+
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Lösen von Gleichungen Seite 6-1

Lösen von G
leichungen

Kapitel 6

Lösen von Gleichungen

Inhalt

hEHU�GDV�/|VHQ�YRQ�*OHLFKXQJHQ������������������������������������������

/|VHQ�HLQHU�*OHLFKXQJ ������������������������������������������������������������

%HLVSLHO���������������������������������������������������������������������������������

,QWHUSUHWLHUHQ�GHU�(UJHEQLVVH �������������������������������������������

/|VHQ�YRQ�3RO\QRP�*OHLFKXQJHQ������������������������������������������

%HLVSLHO���������������������������������������������������������������������������������

%HVWLPPHQ�HLQHV�3RO\QRPV�DXV�VHLQHQ�1XOOVWHOOHQ �������

/|VHQ�YRQ�OLQHDUHQ�*OHLFKXQJVV\VWHPHQ�����������������������������

'DUVWHOOHQ�HLQHV�6\VWHPV�GXUFK�0DWUL]HQ �����������������������

%HLVSLHO���������������������������������������������������������������������������������

/|VHQ�YRQ�'LIIHUHQ]LDOJOHLFKXQJHQ��������������������������������������

9HUZHQGHQ�GHV�)LQDQ]O|VHUV ������������������������������������������������

3DUDPHWHU�LQ�790�%HUHFKQXQJHQ �����������������������������������

790�%HUHFKQXQJHQ�����������������������������������������������������������

$PRUWLVDWLRQVEHUHFKQXQJHQ ��������������������������������������������

Einleitung
,Q�GLHVHP�.DSLWHO�ZLUG�EHVFKULHEHQ��ZLH�6LH�PLW�GHP�+3 ��*�GLH�
QXPHULVFKH�/|VXQJ�YRQ�*OHLFKXQJHQ�RGHU�*OHLFKXQJVV\VWHPHQ�HUPLWWHOQ�
N|QQHQ��,QIRUPDWLRQHQ�]XP�V\PEROLVFKHQ�/|VHQ�YRQ�*OHLFKXQJHQ�ILQGHQ�
6LH�LQ�.DSLWHO����§$UEHLWHQ�PLW�$XVGU�FNHQ¨��

'LHVH�.DSLWHO�EHLQKDOWHW�DXFK�,QIRUPDWLRQHQ�GDU�EHU��ZLH�6LH�PLW�GHP�
)LQDQ]O|VHU�'HWDLOV��EHU�YHUVFKLHGHQH�%HWUlJH�EHL�GHU�*HOGYHUOHLKXQJ�
EHUHFKQHQ�N|QQHQ�
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Über das Lösen von Gleichungen
0LW�GHP�QXPHULVFKHQ�*OHLFKXQJVO|VHU�GHV�+3���*�N|QQHQ�6LH�YLHU�$UWHQ�
YRQ�*OHLFKXQJHQ�O|VHQ��'LH�$UW�GHU�]X�O|VHQGHQ�*OHLFKXQJ�N|QQHQ�6LH�DXV�
GHU�$XVZDKOOLVWH�GHV�QXPHULVFKHQ�*OHLFKXQJVO|VHUV�DXVZlKOHQ��

'U�FNHQ�6LH�>í��XP�DXI�GLH�$XVZDKOOLVWH�GHV�QXPHULVFKHQ�
*OHLFKXQJVO|VHUV�]X]XJUHLIHQ�

'LH�IROJHQGHQ�2SWLRQHQ�VLQG�LQ�GHU�$XVZDKOOLVWH�YHUI�JEDU�

� 6ROYH�HTXDWLRQ��/|VHQ�HLQHU�*OHLFKXQJ�

9HUZHQGHQ�6LH�GLHVH�2SWLRQ��XP�HLQH�*OHLFKXQJ�I�U�HLQH�XQEHNDQQWH�
9DULDEOH�]X�O|VHQ��6LH�N|QQHQ�GLHVH�2SWLRQ�]�%��YHUZHQGHQ��XP�
IROJHQGHQ�$XVGUXFN�I�U�[�]X�O|VHQ�

� 6ROYH�SRO\QRPLDO�HTXDWLRQ��/|VHQ�HLQHU�3RO\QRP�*OHLFKXQJ�

9HUZHQGHQ�6LH�GLHVH�2SWLRQ��XP�GLH�1XOOVWHOOHQ�HLQHV�3RO\QRPV�]X�
EHVWLPPHQ��6LH�N|QQHQ�GLHVH�2SWLRQ�]�%��YHUZHQGHQ��XP�GLH�
1XOOVWHOOHQ�GHV�IROJHQGHQ�3RO\QRPV�]X�ILQGHQ�

� 6ROYH�OLQHDU�V\VWHPV��/|VHQ�YRQ�OLQHDUHQ�*OHLFKXQJVV\VWHPHQ�

9HUZHQGHQ�6LH�GLHVH�2SWLRQ��XP�HLQ�OLQHDUHV�*OHLFKXQJVV\VWHP��G�K��
HLQHQ�6DW]�YRQ�JOHLFK]HLWLJ�JHOWHQGHQ�OLQHDUHQ�*OHLFKXQJHQ��]X�O|VHQ��
6LH�N|QQHQ�GLHVH�2SWLRQ�]�%��YHUZHQGHQ��XP�GHQ�:HUW�YRQ�[�XQG�\�LQ�
IROJHQGHP�OLQHDUHQ�*OHLFKXQJVV\VWHP�]X�EHUHFKQHQ�

� 6ROYH�GLIIHUHQWLDO�HTXDWLRQ��/|VHQ�HLQHU�'LIIHUHQ]LDOJOHLFKXQJ�

9HUZHQGHQ�6LH�GLHVH�2SWLRQ��XP�'LIIHUHQ]LDOJOHLFKXQJHQ�HUVWHU�
2UGQXQJ��G�K��*OHLFKXQJHQ��GLH�HLQH�$EOHLWXQJ�HQWKDOWHQ��]X�O|VHQ��'LH�
IROJHQGH�'LIIHUHQ]LDOJOHLFKXQJ�HUVWHU�2UGQXQJ�EHVFKUHLEW�
EHLVSLHOVZHLVH�GLH�5DWH�HLQHV�UDGLRDNWLYHQ�=HUIDOOV�

4 x( )sin 5 x( )cos x
2 3+( )ln+ 0=

5x
3 4x

2 3x– 2+ +

3x 2y+ 5=

2x 8y– 7=

dN
dT
------- KN–=
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Lösen von Gleichungen Seite 6-3

Lösen von G
leichungen

Lösen einer Gleichung
'HU�+3 ��*�YHUZHQGHW�EHLP�/|VHQ�HLQHU�*OHLFKXQJ�DOOH�YRUKDQGHQHQ�
:HUWH��GLH�I�U�GLH�9DULDEOHQ�LQ�GHU�*OHLFKXQJ�JHVSHLFKHUW�VLQG��+LHUEHL�
NDQQ�HV�VLFK�XP�YRQ�,KQHQ�HUVWHOOWH�9DULDEOHQ�KDQGHOQ�RGHU�XP�9DULDEOHQ��
GLH�GHU�7DVFKHQUHFKQHU�LQ�IU�KHUHQ�5HFKQXQJHQ�YHUZHQGHW�RGHU�GDUDXV�
HUVWHOOW�KDW��6LH�P�VVHQ�YRU�GHP�/|VHQ�HLQHU�*OHLFKXQJ�X�8��GHQ�§)LOH�
0DQDJHU¨�YHUZHQGHQ��XP�DOOH�9DULDEOHQ��GLH�GHQ�9DULDEOHQ�LQ�,KUHU�
DNWXHOOHQ�*OHLFKXQJ�HQWVSUHFKHQ��]X�O|VFKHQ�

Beispiel
'LHVHV�%HLVSLHO�LOOXVWULHUW��ZLH�6LH�HLQH�*OHLFKXQJ�PLW�GHQ�9DULDEOHQ�[�XQG�
\�I�U�[�O|VHQ�N|QQHQ��ZHQQ�\� ����'LH�*OHLFKXQJ�ODXWHW�

�� gIIQHQ�6LH�GLH�$XVZDKOOLVWH�GHV�
QXPHULVFKHQ�*OHLFKXQJVO|VHUV�XQG�ZlKOHQ�
6LH�62/9(�(48$7,21�DXV�GHP�0HQ���'LH�
(LQJDEHPDVNH�§6ROYH�(TXDWLRQ¨�ZLUG�
DQJH]HLJW�

>í\

�� *HEHQ�6LH�GLH�]X�O|VHQGH�*OHLFKXQJ�HLQ�XQG�
VHW]HQ�6LH�VLH�LQ�GDV�)HOG�(4��

��tOz` ¶<}=��s
<��O}>ær�\

�� 'LH�9DULDEOHQ�GHU�*OHLFKXQJ�ZHUGHQ�
DQJH]HLJW��*HEHQ�6LH�GHQ�I�U�\�EHNDQQWHQ�
:HUW�LQ�GDV�)HOG�§<�§HLQ��

�� ]]��2.

�� :lKOHQ�6LH�GDV�)HOG�§;�¨�XQG�GU�FNHQ�6LH�
62/9(��XP�GLH�*OHLFKXQJ�QDFK�[�]X�O|VHQ��
'LH�/|VXQJ�ZLUG�LP�)HOG�§;�¨�DQJH]HLJ���

[62/9(

6LH�N|QQHQ�GHQ�/|VXQJVSUR]HVV�EHVFKOHXQLJHQ��LQGHP�6LH�HLQHQ�
1lKHUXQJVZHUW�I�U�GLH�JHVXFKWH�9DULDEOH�HLQJHEHQ��

4
x
y
-- 

 cos 3 πx( )sin
·

+ 2=
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Interpretieren der Ergebnisse

1DFK�GHP�/|VHQ�GHU�*OHLFKXQJ�JLEW�GHU�QXPHULVFKH�*OHLFKXQJVO|VHU�
,QIRUPDWLRQHQ��EHU�GHQ�/|VXQJVYRUJDQJ�DXV��

'U�FNHQ�6LH�,1)2��XP�GLH�/|VXQJVLQIRUPDWLRQHQ�DQ]X]HLJHQ��)DOOV�GHU�
QXPHULVFKH�/|VHU�HLQH�/|VXQJ�I�U�GLH�*OHLFKXQJ�JHIXQGHQ�KDW��]HLJW�HU�
HLQH�GHU�IROJHQGHQ�0HOGXQJHQ�DQ�

=HUR 'HU�QXPHULVFKH�*OHLFKXQJVO|VHU�NRQQWH�GLH�*OHLFKXQJ�
LQQHUKDOE�GHU�*HQDXLJNHLW�GHV�/|VHUV�O|VHQ�

6LJQ�5HYHUVDO 'HU�QXPHULVFKH�/|VHU�KDW�]ZHL�3XQNWH�JHIXQGHQ��I�U�GLH�
GHU�:HUW�GHU�*OHLFKXQJ�HQWJHJHQJHVHW]WH�9RU]HLFKHQ�KDW��
GD]ZLVFKHQ�ZXUGHQ�MHGRFK�NHLQH�3XQNWH�JHIXQGHQ��
]ZLVFKHQ�GHQHQ�GHU�:HUW�GHU�*OHLFKXQJ���LVW��0|JOLFKH�
*U�QGH�VLQG��GDVV�HV�VLFK�XP�]ZHL�EHQDFKEDUWH�3XQNWH�
KDQGHOW��GLH�VLFK�DQ�GHU�����'H]LPDOVWHOOH�XP�ZHQLJHU�DOV�
��XQWHUVFKHLGHQ��RGHU�GDVV�GLH�*OHLFKXQJ�]ZLVFKHQ�GHQ�
9RU]HLFKHQXPNHKUSXQNWHQ�NHLQHQ�UHHOOHQ�:HUW�KDW�

([WUHPXP (V�WUDW�HLQHU�GHU�IROJHQGHQ�)lOOH�DXI�

� 'HU�QXPHULVFKH�*OHLFKXQJVO|VHU�KDW�HLQHQ�3XQNW�
JHIXQGHQ��DQ�GHP�GHU�:HUW�GHU�*OHLFKXQJ�HLQHP�
1lKHUXQJVZHUW�HLQHV�ORNDOHQ�0LQLPXPV�RGHU�
0D[LPXPV�HQWVSULFKW��'LHVHU�3XQNW�PXVV�QLFKW�
XQEHGLQJW�HLQH�1XOOVWHOOH�GDUVWHOOHQ�

� 'HU�QXPHULVFKH�*OHLFKXQJVO|VHU�EUDFK�GLH�6XFKH�EHL�
GHU�JU|�WHQ�E]Z��NOHLQVWHQ�GDUVWHOOEDUHQ�=DKO�GHV�
7DVFKHQUHFKQHUV�DE�

)DOOV�GHU�QXPHULVFKH�*OHLFKXQJVO|VHU�NHLQH�/|VXQJ�JHIXQGHQ�KDW��ZLUG�
HLQH�GHU�IROJHQGHQ�0HOGXQJHQ�DQJH]HLJW�

%DG�*XHVV�HV� (LQH�RGHU�PHKUHUH�GHU�DQJHJHEHQHQ�6FKlW]ZHUWH�OLHJHQ�
DX�HUKDOE�GHV�:HUWHEHUHLFKV�GHU�*OHLFKXQJ�

&RQVWDQW" 'HU�:HUW�GHU�*OHLFKXQJ�LVW�DQ�DOOHQ�EHUHFKQHWHQ�3XQNWHQ�
JOHLFK�
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Lösen von Polynom-Gleichungen
3RO\QRP�*OHLFKXQJHQ�VLQG�*OHLFKXQJHQ�GHU�)RUP�

'LH�IROJHQGH�*OHLFKXQJ�LVW�]�%��HLQ�3RO\QRP�GULWWHQ�*UDGHV�

6LH�N|QQHQ�GHQ�+3���*�YHUZHQGHQ��XP�

� GLH�1XOOVWHOOHQ�HLQHV�3RO\QRPV�]X�ILQGHQ

� GLH�.RHIIL]LHQWHQ�GHV�3RO\QRPV�DXV�GHQ�1XOOVWHOOHQ�EHUHFKQHQ�

8P�PLW�HLQHP�3RO\QRP�]X�DUEHLWHQ��P�VVHQ�6LH�HV�GXUFK�VHLQHQ�
.RHIIL]LHQWHQYHNWRU�DXVGU�FNHQ��'DV�YRUKHULJH�%HLVSLHO

ZLUG�LQ�9HNWRUIRUP�ZLH�IROJW�GDUJHVWHOOW�

%HDFKWHQ�6LH��GDVV�HLQ�3RO\QRP��GDV�I�U�HLQH�EHVWLPPWH�3RWHQ]�NHLQHQ�
7HUP�HQWKlOW��HLQH���DQ�GLHVHU�6WHOOH�VHLQHV�.RHIIL]LHQWHQYHNWRUV�KDW��]�%��

*OHLFKXQJ 9HNWRU

Beispiel

'LHVHV�%HLVSLHO�LOOXVWULHUW��ZLH�6LH�GLH�1XOOVWHOOHQ�GHV�3RO\QRPV�
�ILQGHQ�

�� gIIQHQ�6LH�GHQ�QXPHULVFKHQ�
*OHLFKXQJVO|VHU�XQG�ZlKOHQ�6LH�62/9(�32/<��
XP�GLH�(LQJDEHPDVNH�§&RHIILFLHQWV¨�
DQ]X]HLJHQ��

ax
n

bx
n 1– … cx

2
dx e+ + + + + 0=

5x3 4x2 3x– 2+ + 0=

5x3 4x2 3x– 2+ + 0=

5 4 3– 2

3x
2 5+ 3 0 5

5x3 2x– 5 0 2– 0

5x3 4x2 3x– 2+ + 0=
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�� 6HW]HQ�6LH�GHQ�&XUVRU�LQ�GDV�)HOG�§&RHIILFLHQWV¨�XQG�GU�FNHQ�6LH�(',7��
0DWUL[:ULWHU�ZLUG�JHVWDUWHW�XQG�LVW�EHWULHEVEHUHLW�

�� *HEHQ�6LH�GLH�.RHIIL]LHQWHQ�LQ�0DWUL[:ULWHU�
LQ�GLH�REHUVWH�=HLOH�GHU�0DWUL[�HLQ��:HLWHUH�
,QIRUPDWLRQHQ��EHU�0DWUL[:ULWHU�ILQGHQ�6LH�
LQ�.DSLWHO����§9HNWRUHQ��/LVWHQ��)HOGHU�XQG�
0DWUL]HQ¨�

�� 'U�FNHQ�6LH�\��XP�GLH�:HUWH�LQ�GLH�
(LQJDEHPDVNH�HLQ]XJHEHQ

�� 'U�FNHQ�6LH�]��XP�GHQ�&XUVRU�LQ�GDV�)HOG�
§5RRWV¨�]X�VHW]HQ�

�� 'U�FNHQ�6LH�62/9(��'HU�+3���*�O|VW�GLH�
*OHLFKXQJ�XQG�VHW]W�GLH�1XOOVWHOOHQ�LQ�
9HNWRUIRUP�LQ�GDV�)HOG�§5RRWV¨�

�� 8P�GLH�*OHLFKXQJ�RGHU�GLH�1XOOVWHOOHQ�LQ�
GLH�%HIHKOV]HLOH�]X�NRSLHUHQ��JHKHQ�6LH�LQ�
GDV�]X�NRSLHUHQGH�)HOG�XQG�GU�FNHQ�6LH�
6<0%�

6<0%[6<0%\
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Lösen von Gleichungen Seite 6-7

Lösen von G
leichungen

Bestimmen eines Polynoms aus seinen Nullstellen

*HKHQ�6LH�ZLH�IROJW�YRU��XP�HLQ�3RO\QRP�]X�ILQGHQ��GDV�JHJHEHQH�
1XOOVWHOOHQ�KDW�

�� gIIQHQ�6LH�GHQ�QXPHULVFKHQ�*OHLFKXQJVO|VHU�XQG�ZlKOHQ�6LH�62/9(�
32/<��XP�GLH�(LQJDEHPDVNH�§&RHIILFLHQWV¨�DQ]X]HLJHQ��

�� 'U�FNHQ�6LH�]��XP�GHQ�&XUVRU�LQ�GDV�)HOG�§5RRWV¨�]X�VHW]HQ�XQG�
GU�FNHQ�6LH�(',7��0DWUL[:ULWHU�ZLUG�JHVWDUWHW�XQG�LVW�EHWULHEVEHUHLW�

�� *HEHQ�6LH�LQ�0DWUL[:ULWHU�GLH�1XOOVWHOOHQ�LQ�GLH�REHUVWH�=HLOH�GHU�
0DWUL[�HLQ�XQG�GU�FNHQ�6LH�\��XP�GLH�:HUWH�LQ�9HNWRUIRUP�LQ�GLH�
(LQJDEHPDVNH�]X�VHW]HQ�

�� 'U�FNHQ�6LH�[��XP�GHQ�&XUVRU�LQ�GDV�)HOG�§&RHIILFLHQWV¨�]X�VHW]HQ�

�� 'U�FNHQ�6LH�62/9(��'HU�QXPHULVFKH�*OHLFKXQJVO|VHU�O|VW�GLH�*OHLFKXQJ�
XQG�VHW]W�GLH�.RHIIL]LHQWHQ�LQ�9HNWRUIRUP�LQ�GDV�)HOG�§&RHIILFLHQWV¨�

Lösen von linearen Gleichungssystemen
(LQ�OLQHDUHV�*OHLFKXQJVV\VWHP�LVW�HLQ�6DW]�OLQHDUHU�*OHLFKXQJHQ��LQ�GHP�HV�
PHKU�DOV�HLQH�XQDEKlQJLJH�9DULDEOH�JLEW��'DV�IROJHQGH�6\VWHP�LVW�]�%��HLQ�
6\VWHP�PLW�]ZHL�OLQHDUHQ�*OHLFKXQJHQ�XQG�]ZHL�XQDEKlQJLJHQ�9DULDEOHQ�

(V�JLEW�GUHL�$UWHQ�YRQ�OLQHDUHQ�6\VWHPHQ�

� ([DNW�EHVWLPPWH�6\VWHPH�VLQG�6\VWHPH��LQ�GHQHQ�GLH�$Q]DKO�GHU�
*OHLFKXQJHQ�JOHLFK�GHU�$Q]DKO�GHU�XQDEKlQJLJHQ�9DULDEOHQ�LVW��'HU�+3�
��*�NDQQ�GLHVH�6\VWHPH�LQQHUKDOE�GHU�*UHQ]HQ�GHU�*HQDXLJNHLW�O|VHQ�

� hEHUEHVWLPPWH�6\VWHPH�VLQG�6\VWHPH��LQ�GHQHQ�GLH�$Q]DKO�GHU�
*OHLFKXQJHQ�JU|�HU�DOV�GLH�$Q]DKO�GHU�XQDEKlQJLJHQ�9DULDEOHQ�LVW��
1RUPDOHUZHLVH�JLEW�HV�NHLQH�H[DNWH�/|VXQJ�I�U��EHUEHVWLPPWH�
6\VWHPH��'HU�+3���*�OLHIHUW�HLQH�/|VXQJ�QDFK�GHU�0HWKRGH�GHU�
NOHLQVWHQ�4XDGUDWH�

� 8QWHUEHVWLPPWH�6\VWHPH�VLQG�6\VWHPH��LQ�GHQHQ�GLH�$Q]DKO�GHU�
*OHLFKXQJHQ�NOHLQHU�DOV�GLH�$Q]DKO�GHU�XQDEKlQJLJHQ�9DULDEOHQ�LVW��
1RUPDOHUZHLVH�JLEW�HV�XQHQGOLFK�YLHOH�/|VXQJHQ�I�U�XQWHUEHVWLPPWH�
6\VWHPH��'HU�+3���*�OLHIHUW�HLQH�/|VXQJ�PLW�GHU�NOHLQVWHQ�
(XNOLGLVFKHQ�1RUP�

3x 2y+ 5=

2x 8y– 7=
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Darstellen eines Systems durch Matrizen

8P�HLQ�OLQHDUHV�6\VWHP�]X�O|VHQ��P�VVHQ�6LH�HV�I�U�GHQ�QXPHULVFKHQ�
*OHLFKXQJVO|VHU�LQ�0DWUL[IRUP�GDUVWHOOHQ��8P�GDV�6\VWHP�LQ�0DWUL[IRUP�
GDU]XVWHOOHQ��P�VVHQ�6LH�GLH�*OHLFKXQJHQ�VR�XPIRUPHQ��GDVV�GLH�
XQDEKlQJLJHQ�9DULDEOHQ�DXI�GHU�OLQNHQ�6HLWH�XQG�GLH�.RQVWDQWHQ�DXI�GHU�
UHFKWHQ�6HLWH�GHV�*OHLFKKHLWV]HLFKHQV�VWHKHQ��$OV�%HLVSLHO�VROO�IROJHQGHV�
*OHLFKXQJVV\VWHP�GLHQHQ�

%HYRU�6LH�YHUVXFKHQ��GLHVHV�6\VWHP�]X�O|VHQ��ZDQGHOQ�6LH�HV�LQ�IROJHQGH�
)RUP�XP�

'LHVH�*OHLFKXQJHQ�N|QQHQ�GXUFK�HLQHQ�6DW]�YRQ���0DWUL]HQ�GDUJHVWHOOW�
ZHUGHQ�

� HLQH�0DWUL[�PLW�GHQ�9DULDEOHQNRHIIL]LHQWHQ�

� HLQH�0DWUL[�PLW�GHQ�.RQVWDQWHQ�

� HLQH�0DWUL[�PLW�GHQ�9DULDEOHQ��QDFK�GHQHQ�DXIJHO|VW�ZLUG�

%HLP�/|VHQ�GLHVHV�6\VWHPV�JHEHQ�6LH�GLH�HUVWHQ�EHLGHQ�0DWUL]HQ�HLQ�XQG�
GLH�(UJHEQLVVH�ZHUGHQ�LQ�GHU�GULWWHQ�0DWUL[�DXVJHJHEHQ�

2x 8y– 7+ 2=

3x 2y 1–+ 14=

2x 8y– 5–=

3x 2y+ 15=

2 8–

3 2

5–

15

x

y
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Beispiel

6R�O|VHQ�6LH�GDV�IROJHQGH�*OHLFKXQJVV\VWHP�

�� gIIQHQ�6LH�GHQ�QXPHULVFKHQ�
*OHLFKXQJVO|VHU�XQG�ZlKOHQ�6LH�62/9(�/,1�
6<6��XP�GLH�(LQJDEHPDVNH�§6ROYH�6\VWHP¨�
DQ]X]HLJHQ��

>í�\

�� 9HUJHZLVVHUQ�6LH�VLFK��GDVV�VLFK�GHU�&XUVRU�
LP�)HOG�§$�¨�EHILQGHW�XQG�GU�FNHQ�6LH�(',7��
0DWUL[:ULWHU�ZLUG�JHVWDUWHW�XQG�LVW�
EHWULHEVEHUHLW��(UVWHOOHQ�6LH�GLH�
.RHIIL]LHQWHQPDWUL[��

(',7��

�� 'U�FNHQ�6LH�\��XP�]XU�(LQJDEHPDVNH�
§6ROYH�6\VWHP¨�]XU�FN]XNHKUHQ��'LH�YRQ�
,KQHQ�HLQJHJHEHQH�0DWUL[�ZLUG�LQ�)HOG�§$�¨�
DQJH]HLJW�

\

�� 6HW]HQ�6LH�GHQ�&XUVRU�LQ�GDV�)HOG�§%�¨�XQG�
GU�FNHQ�6LH�(',7��XP�0DWUL[:ULWHU�
DQ]X]HLJHQ��(UVWHOOHQ�6LH�GLH�
.RQVWDQWHQPDWUL[�

](',7��

�� 'U�FNHQ�6LH�\��XP�]XU�(LQJDEHPDVNH�
§6ROYH�6\VWHP¨�]XU�FN]XNHKUHQ��'LH�YRQ�
,KQHQ�HLQJHJHEHQH�0DWUL[�ZLUG�LQ�)HOG�§%�¨�
DQJH]HLJW�

\

�� 'U�FNHQ�6LH�]��XP�GHQ�&XUVRU�LQ�GDV�)HOG�
§;�¨�]X�VHW]HQ�XQG�GU�FNHQ�6LH�62/9(��'HU�
QXPHULVFKH�*OHLFKXQJVO|VHU�O|VW�GDV�
OLQHDUH�6\VWHP�XQG�VFKUHLEW�GDV�(UJHEQLV�
LQ�HLQH�0DWUL[��'LH�(UJHEQLVPDWUL[�ZLUG�LQ�
)HOG�§;�¨�DQJH]HLJW��

2x 8y– 3z+ 5–=

x 4y– 2z+ 3=

3x y– 5z– 4=
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]�62/9(

�� .HKUHQ�6LH�]XU�6WDQGDUGDQ]HLJH�]XU�FN��
'LH�(UJHEQLVPDWUL[�ZLUG�LQ�GHQ�+LVWRU\�
6SHLFKHU�JHVFKULHEHQ�

\

Lösen von Differenzialgleichungen
,Q�GLHVHP�$EVFKQLWW�ZLUG�EHVFKULHEHQ��ZLH�GHU�QXPHULVFKH�
*OHLFKXQJVO|VHU�]XP�/|VHQ�YRQ�'LIIHUHQ]LDOJOHLFKXQJHQ�YHUZHQGHW�ZLUG�

�� gIIQHQ�6LH�GHQ�QXPHULVFKHQ�*OHLFKXQJVO|VHU�XQG�ZlKOHQ�6LH�62/9(�
',))�(4��XP�GLH�(LQJDEHPDVNH�§6ROYH�(TXDWLRQ¨�DQ]X]HLJHQ��

�� 9HUZHQGHQ�6LH�GLH�XQWHU�§/|VHQ�HLQHU�*OHLFKXQJ¨�DXI�6HLWH�����
EHVFKULHEHQH�0HWKRGH��XP�GLH�*OHLFKXQJ�HLQ]XJHEHQ�

�� 1DYLJLHUHQ�6LH�PLW�+LOIH�GHU�3IHLOWDVWHQ�]X�GHQ�)HOGHUQ�XQG�GU�FNHQ�6LH�
(',7��'LH�6WDQGDUGHLQVWHOOXQJHQ�JHOWHQ�I�U�HLQH�*OHLFKXQJ��LQ�GHU�[�HLQH�
)XQNWLRQ�YRQ�\�LVW��)ROJHQGH�)HOGHU�VLQG�YRUKDQGHQ�

)� (QWKlOW�GLH�]X�O|VHQGH�*OHLFKXQJ�

,1'(3� *LEW�GLH�XQDEKlQJLJH�9DULDEOH�DQ��'HU�6WDQGDUGZHUW�
LVW�[�

,1,7� (QWKlOW�GHQ�$QIDQJVZHUW�GHU�XQDEKlQJLJHQ�9DULDEOHQ�

),1$/� (QWKlOW�GHQ�(QGZHUW�GHU�XQDEKlQJLJHQ�9DULDEOHQ�

62/1� *LEW�GLH�/|VXQJVYDULDEOH�DQ��'HU�6WDQGDUGZHUW�LVW�\��

,1,7� (QWKlOW�GHQ�$QIDQJVZHUW�GHU�/|VXQJVYDULDEOHQ�

),1$/� =HLJW�GHQ�(QGZHUW�GHU�/|VXQJVYDULDEOHQ�DQ��QDFKGHP�
GLH�*OHLFKXQJ�JHO|VW�ZXUGH��6LH�N|QQHQ�GLHVHQ�:HUW�
QLFKW�EHDUEHLWHQ�

72/� (QWKlOW�GLH�]XOlVVLJH�DEVROXWH�)HKOHUWROHUDQ]��'HU�
6WDQGDUGZHUW�LVW��������

67(3� (QWKlOW�GLH�$QIDQJVVFKULWWJU|�H�I�U�GLH�%HUHFKQXQJ�

67,)) 0DUNLHUHQ�6LH�GLHVHV�)HOG��ZHQQ�GHU�/|VXQJVYRUJDQJ�
QLFKW�IXQNWLRQLHUW�RGHU�HLQH�ODQJH�=HLW�EHQ|WLJW��(V�
ZHUGHQ�]XVlW]OLFKH�)HOGHU�DQJH]HLJW��LQ�GLH�6LH�
,QIRUPDWLRQHQ��EHU�SDUWLHOOH�$EOHLWXQJHQ�HLQJHEHQ�
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N|QQHQ��XP�HLQH�VWHLIH�/|VXQJ�]X�HUKDOWHQ��:HLWHUH�
,QIRUPDWLRQHQ�KLHU]X�ILQGHQ�6LH�LP�
%HQXW]HUKDQGEXFK�I�U�)RUWJHVFKULWWHQH�

�� 'U�FNHQ�6LH�62/9(��'HU�7DVFKHQUHFKQHU�O|VW�GLH�*OHLFKXQJ��)DOOV�GHU�
9RUJDQJ�HLQH�ODQJH�=HLW�EHQ|WLJW�RGHU�NHLQH�/|VXQJ�HUJLEW��JHKHQ�6LH�
IROJHQGHUPD�HQ�YRU�

D� 'U�FNHQ�6LH����XP�GHQ�9RUJDQJ�DE]XEUHFKHQ�

E� %HDUEHLWHQ�6LH�GLH�(LQJDEHPDVNH�HUQHXW��XP�GLH�2SWLRQ�67,))�]X�
PDUNLHUHQ�

F� *HEHQ�6LH�,QIRUPDWLRQHQ��EHU�SDUWLHOOH�$EOHLWXQJHQ�HLQ��EHYRU�6LH�
HV�HUQHXW�YHUVXFKHQ�

Verwenden des Finanzlösers
6LH�N|QQHQ�GHQ�)LQDQ]O|VHU�YHUZHQGHQ��XP�790�5HFKQXQJHQ��790� �
7LPH�9DOXH�RI�0RQH\��=HLWZHUW�I�U�*HOG��GXUFK]XI�KUHQ�XQG�XP�
$PRUWLVDWLRQVEHWUlJH�LQ�=XVDPPHQKDQJ�PLW�GLHVHQ�%HUHFKQXQJHQ�]X�
EHVWLPPHQ�

� 790�5HFKQXQJHQ�EH]LHKHQ�VLFK�DXI�HLQHQ�'DUOHKQVEHWUDJ��GHU�]X�
IHVWHQ�=LQVHV]LQVHQ��EHU�HLQH�YRUEHVWLPPWH�=HLWSHULRGH�]XU�FNJH]DKOW�
ZLUG��

� $PRUWLVDWLRQ�LVW�GLH�$UW��ZLH�GLH�5�FN]DKOUDWHQ�]ZLVFKHQ�GHQ�=LQVHQ�
XQG�]XU�FNJH]DKOWHQ�'DUOHKQVWHLOEHLWUlJHQ�DXIJHWHLOW�VLQG�

0LW�GHP�)LQDQ]O|VHU�N|QQHQ�6LH�DOO�GLHVH�3DUDPHWHU�I�U�HLQH�790�
7UDQVDNWLRQ�EHUHFKQHQ��6LH�N|QQHQ�HLQH�0RGHOOLHUXQJ�GXUFKI�KUHQ��
LQGHP�6LH�DOOH�3DUDPHWHU�ELV�DXI�HLQHQ�HLQJHEHQ�XQG�GDQQ�GHQ�:HUW�GHV�
IHKOHQGHQ�3DUDPHWHUV�EHUHFKQHQ��
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Parameter in TVM-Berechnungen

'HU�)LQDQ]O|VHU�YHUZHQGHW�GLH�IROJHQGHQ�3DUDPHWHU�

1 'LH�*HVDPWDQ]DKO�GHU�9HU]LQVXQJV��XQG�=DKOXQJVSHULRGHQ��
(LQH�9HU]LQVXQJVSHULRGH�I�U�=LQVHV]LQV�LVW�GLH�=HLWVSDQQH��
QDFK�GHU�GHU�=LQVEHWUDJ�DXV�GHP�'DUOHKQ�]XP�+DXSWEHWUDJ�
KLQ]XDGGLHUW�ZLUG��'HU�)LQDQ]O|VHU�QLPPW�DQ��GDVV�GLHVH�
3HULRGH�GHU�=DKOXQJVSHULRGH�HQWVSULFKW�

,�<5 'HU�MlKUOLFKH�=LQVVDW]�DOV�1RPLQDOSUR]HQWVDW]�

39 'HU�'DUOHKQVEHWUDJ�DP�$QIDQJ�GHU�HUVWHQ�3HULRGH�

307 'HU�%HWUDJ�GHU�SHULRGLVFKHQ�=DKOXQJHQ��'LHVHU�%HWUDJ�LVW�
I�U�DOOH�3HULRGHQ�JOHLFK�

)9 'HU�'DUOHKQVEHWUDJ�DP�(QGH�GHU�3HULRGH�§1¨��:HQQ�6LH�]�%��
HLQH�YROOVWlQGLJH�5�FN]DKOXQJ�EHUHFKQHQ��LVW�GLHVHU�%HWUDJ�
��

%(*�(1' 'LHVH�9DULDEOH�OHJW�IHVW��RE�DP�$QIDQJ�RGHU�(QGH�HLQHU�
=DKOXQJVSHULRGH�JH]DKOW�ZLUG��

TVM-Berechnungen
�� 'U�FNHQ�6LH�<(��XP�GHQ�)LQDQ]O|VHU�]X�|IIQHQ��

'LH�(LQJDEHPDVNH�§7LPH�9DOXH�RI�0RQH\¨�ZLUG�DQJH]HLJW�

�� *HEHQ�6LH�GLH�:HUWH�LQ�GLH�)HOGHU�GHP�]X�EHUHFKQHQGHQ�%HWUDJ�
HQWVSUHFKHQG�HLQ�

� 8P�HLQHQ�:HUW�LQ�HLQ�)HOG�HLQ]XJHEHQ��VHW]HQ�6LH�GHQ�&XUVRU�LQ�GDV�
)HOG��JHEHQ�6LH�GHQ�:HUW�HLQ�XQG�GU�FNHQ�6LH�\��'HU�:HUW�ZLUG�
LP�PDUNLHUWHQ�)HOG�DQJH]HLJW�

� 8P�HLQHQ�EHUHLWV�YRUKDQGHQHQ�:HUW�]X�EHDUEHLWHQ��VHW]HQ�6LH�GHQ�
&XUVRU�LQ�GDV�)HOG�XQG�GU�FNHQ�6LH�(',7��%HDUEHLWHQ�6LH�GHQ�:HUW�LQ�
GHU�%HIHKOV]HLOH�XQG�GU�FNHQ�6LH�\�

� 8P�IHVW]XOHJHQ��RE�GLH�=DKOXQJHQ�DP�$QIDQJ�RGHU�(QGH�HLQHU�
=DKOXQJVSHULRGH�DQIDOOHQ�VROOHQ��PDUNLHUHQ�6LH�GDV�)HOG�§%HJ�(QG¨��
XQG�GU�FNHQ�6LH�&+226���'DV�)HOG�§%HJ�(QG¨�EHILQGHW�VLFK�
XQPLWWHOEDU�XQWHUKDOE�GHV�)HOGHV�§3�<U¨��,P�)HOG�ZLUG�HQWZHGHU�
%(*�RGHU�(1'�DQJH]HLJW���:lKOHQ�6LH�GHQ�JHZ�QVFKWHQ�:HUW�DXV�GHU�
/LVWH�DXV�
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�� 9HUVFKLHEHQ�6LH�GHQ�&XUVRU�PLW�+LOIH�GHU�3IHLOWDVWHQ�LQ�GDV�)HOG��LQ�
GHP�VLFK�GHU�]X�EHUHFKQHQGH�:HUW�EHILQGHW�XQG�GU�FNHQ�6LH�62/9(��

'HU�)LQDQ]O|VHU�I�KUW�GLH�%HUHFKQXQJ�DXV�XQG�]HLJW�GHQ�EHUHFKQHWHQ�
:HUW�LP�HQWVSUHFKHQGHQ�)HOG�DQ�

�� 'U�FNHQ�6LH����XP�]XU�6WDQGDUGDQ]HLJH�]XU�FN]XNHKUHQ��'HU�YRQ�
,KQHQ�EHUHFKQHWH�:HUW�ZLUG�LP�+LVWRU\�6SHLFKHU�DQJH]HLJW�

%HLVSLHO��'LH�PRQDWOLFKHQ�=DKOXQJHQ�I�U�HLQH�+\SRWKHN�LQ�+|KH�YRQ�
'0 ���������EHU�HLQHQ�=HLWUDXP�YRQ����-DKUHQ�EHL�HLQHP�=LQVVDW]�YRQ�
�����ZHUGHQ�ZLH�IROJW�EHUHFKQHW�

�� 'U�FNHQ�6LH�<(��XP�GHQ�)LQDQ]O|VHU�]X�|IIQHQ��

'LH�(LQJDEHPDVNH�§7LPH�9DOXH�RI�0RQH\¨�ZLUG�DQJH]HLJW�

�� *HEHQ�6LH�GLH�:HUWH�LQ�GLH�HQWVSUHFKHQGHQ�
)HOGHU�HLQ��'LH�$Q]DKO�GHU�=DKOXQJHQ�
EHWUlJW���������á�����

�� 6HW]HQ�6LH�GHQ�&XUVRU�LQ�GDV�)HOG�307�XQG�
GU�FNHQ�6LH�62/9(��'HU�PRQDWOLFKH�$EWUDJ�
ZLUG�LP�)HOG�307�DQJH]HLJW�

62/9(

Amortisationsberechnungen

1DFK�$EVFKOXVV�HLQHU�790�%HUHFKQXQJ�N|QQHQ�6LH�GLH�$PRUWLVDWLRQ�
EHUHFKQHQ��G�K��ZLH�GLH�5�FN]DKOUDWHQ�]ZLVFKHQ�GHQ�=LQVHQ�XQG�
]XU�FNJH]DKOWHQ�'DUOHKQVWHLOEHLWUlJHQ�DXIJHWHLOW�VLQG��

'HU�6WDUWZHUW�I�U�GLH�$PRUWLVDWLRQVEHUHFKQXQJ��G�K��GHU�$XVJDQJVSXQNW�
I�U�GLH�%HUHFKQXQJ�GHU�(LQ]HOKHLWHQ�GHU�=DKOXQJHQ�XQG�=LQVUDWHQ��LVW�GHU�
$QIDQJVZHUW��JHVSHLFKHUW�LP�39�)HOG��GHU�(LQJDEHPDVNH�§7LPH�9DOXH�RI�
0RQH\¨��6R�N|QQHQ�6LH�GLH�$PRUWLVDWLRQVEHUHFKQXQJ�I�U�GLH�=DKOXQJHQ�
GHV�YRUKHULJHQ�%HLVSLHOV�GXUFKI�KUHQ�

�� *HEHQ�6LH�GLH�(LQ]HOKHLWHQ�I�U�GLH�790�%HUHFKQXQJ�HLQ�XQG�EHUHFKQHQ�
6LH�GHQ�PRQDWOLFKHQ�=DKOXQJVEHWUDJ�ZLH�LP�YRUKHULJHQ�%HLVSLHO��

�� 'U�FNHQ�6LH�$025��'LH�(LQJDEHPDVNH�
§$PRUWL]H¨�ZLUG�DQJH]HLJW�

$025
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�� 6WHOOHQ�6LH�VLFKHU��GDVV�GLH�$Q]DKO�GHU�
=DKOXQJHQ�I�U�GLH�$PRUWLVDWLRQ�LP�)HOG�
§3D\PHQWV¨�DXI����HLQJHVWHOOW�LVW�XQG�
GU�FNHQ�6LH�$025��'HU�)LQDQ]O|VHU�
EHUHFKQHW�GLH�$PRUWLVDWLRQ�XQG�]HLJW�GLH�
(UJHEQLVVH�DQ�

$025

)�U�GLH�=DKOXQJHQ�GHV�HUVWHQ�-DKUHV�]HLJW�GHU�)LQDQ]O|VHU�IROJHQGH�
:HUWH�DQ�

� GDV�.DSLWDO�DP�(QGH�GHU�DQJHJHEHQHQ�$Q]DKO�YRQ�=DKOXQJHQ�

� GHQ�=LQVDQWHLO�GHU�JHOHLVWHWHQ�=DKOXQJHQ�

� GHQ�'DUOHKQVVDOGR�DP�(QGH�GHU�DQJHJHEHQHQ�$Q]DKO�YRQ�
=DKOXQJHQ�

1DFKGHP�6LH�GLH�$PRUWLVDWLRQ�QDFK�HLQHU�$Q]DKO�YRQ�=DKOXQJHQ�EHVWLPPW�
KDEHQ��N|QQHQ�6LH�GHQ�QHXHQ�6DOGR�QDFK�GHU�YRUKHUJHKHQGHQ�
$PRUWLVDWLRQ�DOV�QHXHQ�6WDUWZHUW�I�U�GLH�QlFKVWH�$PRUWLVDWLRQ�IHVWOHJHQ��
$XI�GLHVH�:HLVH�N|QQHQ�6LH�GLH�$PRUWLVDWLRQHQ�I�U�MlKUOLFKH�=DKOXQJHQ�
EHUHFKQHQ�XQG�(LQ]HOKHLWHQ�GHV�.DSLWDOV�XQG�GHV�'DUOHKHQVVDOGRV�LQ�
YHUVFKLHGHQHQ�6WDGLHQ�GHU�5�FN]DKOXQJ�YHUJOHLFKHQ�

6R�N|QQHQ�6LH�GLH�$PRUWLVDWLRQ�GHU�=DKOXQJHQ�I�U�GDV�]ZHLWH�-DKU�
EHUHFKQHQ�

�� 'U�FNHQ�6LH�%→39��

'HU�6WDUWZHUW�ZLUG�DXI�GHQ�:HUW�LP�)HOG�§%DODQFH¨�JHVHW]W�

�� 6WHOOHQ�6LH�VLFKHU��GDVV�GLH�$Q]DKO�GHU�
=DKOXQJHQ�I�U�GLH�$PRUWLVDWLRQ�LP�)HOG�
§3D\PHQWV¨�DXI����HLQJHVWHOOW�LVW�XQG�
GU�FNHQ�6LH�$025��'HU�)LQDQ]O|VHU�
EHUHFKQHW�GLH�$PRUWLVDWLRQ�GHU�=DKOXQJHQ�
I�U�GDV�]ZHLWH�-DKU�XQG�]HLJW�GLH�
(UJHEQLVVH�DQ��

$025

�� 'U�FNHQ�6LH�QDFK�%HHQGLJXQJ�GLHVHU�
%HUHFKQXQJHQ����XP�]XU�
(LQJDEHPDVNH�§7LPH�9DOXH�RI�0RQH\¨�
]XU�FN]XNHKUHQ��%HDFKWHQ�6LH��GDVV�GHU�
DNWXHOOH�$QIDQJVEHWUDJ�MHW]W�LP�)HOG�§39¨�
DQJH]HLJW�ZLUG�
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Kapitel 7

Speichern von Objekten

Inhalt

9DULDEOHQ ����������������������������������������������������������������������������������������

(UVWHOOHQ�HLQHU�9DULDEOHQ ���������������������������������������������������������

9HUZHQGHQ�HLQHU�9DULDEOHQ�LQ�HLQHU�%HUHFKQXQJ �����������������

%HQXW]HUGHILQLHUWH�)XQNWLRQHQ ����������������������������������������������

9HU]HLFKQLVVH ���������������������������������������������������������������������������������

(UVWHOOHQ�HLQHV�9HU]HLFKQLVVHV������������������������������������������������

$XVZlKOHQ�HLQHV�9HU]HLFKQLVVHV�RGHU�HLQHU�9DULDEOHQ ��������

9HUZDOWHQ�YRQ�9DULDEOHQ�XQG�9HU]HLFKQLVVHQ���������������������������

/|VFKHQ�YRQ�9DULDEOHQ�RGHU�9HU]HLFKQLVVHQ������������������������

.RSLHUHQ�RGHU�9HUVFKLHEHQ�YRQ�9DULDEOHQ�RGHU�
9HU]HLFKQLVVHQ �������������������������������������������������������������������������

8PEHQHQQHQ�YRQ�9DULDEOHQ�RGHU�9HU]HLFKQLVVHQ ���������������

%HDUEHLWHQ�YRQ�9DULDEOHQ �������������������������������������������������������

6SHLFKHUYHUZDOWXQJ ���������������������������������������������������������������������

9HUZHQGHQ�GHV�3RUW�6SHLFKHUV ����������������������������������������������

Einleitung
6LH�N|QQHQ�HLQ�2EMHNW�VSHLFKHUQ��LQGHP�6LH�LKP�HLQHQ�1DPHQ�]XZHLVHQ�
XQG�HV�VSHLFKHUQ��(LQ�DXI�GLHVH�$UW�JHVSHLFKHUWHV�2EMHNW�KHL�W�9DULDEOH��
-HGHV�YRQ�,KQHQ�HUVWHOOWH�2EMHNW�¥�=DKOHQ��*OHLFKXQJHQ��3URJUDPPH��
*UDSKLNHQ�XVZ��¥�NDQQ�LQ�HLQHU�9DULDEOHQ�JHVSHLFKHUW�ZHUGHQ�

6LH�N|QQHQ�I�U�GLH�6SHLFKHUXQJ�,KUHU�9DULDEOHQ�9HU]HLFKQLVVH�XQG�
8QWHUYHU]HLFKQLVVH�HUVWHOOHQ�RGHU�6LH�N|QQHQ�GLHVH�9DULDEOHQ�LP�
6WDQGDUGYHU]HLFKQLV��+20(�JHQDQQW��VSHLFKHUQ�
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,P�+3 ��*�VWHKHQ�,KQHQ�YLHU�%HUHLFKH�]XP�6SHLFKHUQ�YRQ�9DULDEOHQ�]XU�
9HUI�JXQJ��GDV�+20(�9HU]HLFKQLV��XQG�GHVVHQ�8QWHUYHU]HLFKQLVVH���3RUW�
���3RUW���XQG�3RUW����6LH�N|QQHQ�PHKU�%HQXW]HUVSHLFKHU�I�U�2SHUDWLRQHQ�
IUHLPDFKHQ��LQGHP�6LH�2EMHNWH��GLH�6LH�EHKDOWHQ�P|FKWHQ��LQ�GHQ�3RUW�
6SHLFKHU�YHUVFKLHEHQ�

Variablen
6LH�N|QQHQ�DQKDQG�YRQ�9DULDEOHQ�2EMHNWH�VSHLFKHUQ�XQG�DEUXIHQ��+LHU]X�
P�VVHQ�6LH�GHP�2EMHNW�HLQHQ�1DPHQ�]XZHLVHQ��:HQQ�6LH�EHLVSLHOVZHLVH�
HLQHQ�:HUW��]�%������ P�V���GLH�)DOOEHVFKOHXQLJXQJ��LPPHU�ZLHGHU�
YHUZHQGHQ��N|QQHQ�6LH�HLQH�9DULDEOH�HUVWHOOHQ��GLH�GLHVHQ�:HUW�PLW�HLQHP�
1DPHQ�YHUELQGHW��

9DULDEOHQQDPHQ�N|QQHQ�ELV�]X�����=HLFKHQ�ODQJ�VHLQ�XQG�%XFKVWDEHQ��
=LIIHUQ�XQG�IDVW�DOOH�DQGHUHQ�=HLFKHQ�HQWKDOWHQ��6LH�N|QQHQ�GHQ�:HUW�
���� P�V��*��*��RGHU�*5$9�QHQQHQ��:HQQ�6LH�VSlWHU�GHQ�:HUW����� P�V��LQ�
HLQHU�5HFKQXQJ�EHQ|WLJHQ��N|QQHQ�6LH�GHQ�9DULDEOHQQDPHQ�HLQJHEHQ�RGHU�
GLH�9DULDEOH�DXV�HLQHP�0HQ��DXVZlKOHQ�

'LH�IROJHQGHQ�=HLFKHQ�G�UIHQ�QLFKW�LQ�HLQHP�9DULDEOHQQDPHQ�HQWKDOWHQ�
VHLQ�

� =HLFKHQ��GLH�]XP�7UHQQHQ�YRQ�2EMHNWHQ�GLHQHQ��/HHU]HLFKHQ��3XQNW��
.RPPD��#

� 2EMHNW�%HJUHQ]XQJV]HLFKHQ����>�@�§�©�^�`�������B���

� 0DWKHPDWLVFKH�6\PEROH��]�%����¥�
���A�����!���√ = ≤ ≥ ≠ ∂ ∫. 

1DPHQ�YRQ�%HIHKOHQ�XQG�0HQ�V�G�UIHQ�HEHQIDOOV�QLFKW�DOV�
9DULDEOHQQDPHQ�YHUZHQGHW�ZHUGHQ�

6LH�N|QQHQ�LQ�HLQHU�9DULDEOHQ�EHOLHELJH�2EMHNWW\SHQ�VSHLFKHUQ��=DKOHQ��
=HLFKHQIROJHQ��*OHLFKXQJHQ��3URJUDPPH��*UDSKLNHQ�XVZ�

Erstellen einer Variablen
�� *HEHQ�6LH�GLH�'DWHQ�HLQ��GLH�6LH�PLW�HLQHU�9DULDEOHQ�YHUELQGHQ�

P|FKWHQ�

�� 'U�FNHQ�6LH�k���XP�GHQ�%HIHKO�6725(�DXV]XZlKOHQ�

�� *HEHQ�6LH�GHQ�JHZ�QVFKWHQ�9DULDEOHQQDPHQ�HLQ���6LHKH�.DSLWHO����
§*UXQGODJHQ¨��I�U�,QIRUPDWLRQHQ��EHU�GLH�(LQJDEH�YRQ�DOSKDEHWLVFKHQ�
=HLFKHQ��

�� 'U�FNHQ�6LH�\��XP�GLH�9DULDEOH�]X�HUVWHOOHQ�
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:HQQ�6LH�EHLVSLHOVZHLVH�HLQH�9DULDEOH�QDPHQV�*5$9�PLW�GHP�:HUW������
HUVWHOOHQ�P|FKWHQ��JHEHQ�6LH�IROJHQGHV�LQ�GHU�%HIHKOV]HLOH�HLQ�

����k ` `�*5$9�\

6LHKH�§(UVWHOOHQ�HLQHV�9HU]HLFKQLVVHV¨�DXI�6HLWH�����I�U�(LQ]HOKHLWHQ�]X�
HLQHU�DQGHUHQ�0HWKRGH�I�U�GLH�(UVWHOOXQJ�YRQ�9DULDEOHQ�

Auflisten von Variablen

6LH�KDEHQ�]ZHL�0|JOLFKNHLWHQ�]XU�$XVZDKO��XP�GLH�YRQ�,KQHQ�HUVWHOOWHQ�
9DULDEOHQ�DQ]X]HLJHQ�

� GXUFK�'U�FNHQ�YRQ�j�RGHU

� GXUFK�'U�FNHQ�YRQ <G��+LHUPLW�ZLUG�GDV�
'DWHLYHUZDOWXQJVZHUN]HXJ�QDPHQV�)LOH�0DQDJHU�JH|IIQHW�XQG�GLH�
9HU]HLFKQLVVWUXNWXU�DQJH]HLJW��'LH�9HU]HLFKQLVVWUXNWXU�LVW�HLQH�
HUZHLWHUEDUH�/LVWH�YRQ�3RUWV�XQG�9HU]HLFKQLVVHQ�DXI�GHP�+3 ��*�

Verwenden von j

:HQQ�6LH�j�GU�FNHQ��ZHUGHQ�GLH�1DPHQ�GHU�9DULDEOHQ�DXI�GHP�
0HQ�WDVWHQPHQ��DQJH]HLJW��:HQQ�6LH�PHKU�DOV���9DULDEOHQ�HUVWHOOW�KDEHQ��
GU�FNHQ�6LH�l��XP�GLH�QlFKVWHQ���9DULDEOHQ�DQ]X]HLJHQ�

'DV�0HQ��j zeigt QXU�GLH�HUVWHQ���=HLFKHQ�GHU�
9DULDEOHQQDPHQ�DQ��:HQQ�6LH�GHQ�YROOVWlQGLJHQ�9DULDEOHQQDPHQ�DQ]HLJHQ�
P|FKWHQ��GU�FNHQ�6LH�GLH�0HQ�WDVWH�¥�a ELV�f ¥�GLH�GHU�9DULDEOHQ�
HQWVSULFKW��'HU�YROOVWlQGLJH�9DULDEOHQQDPH�ZLUG�LQ�GHU�%HIHKOV]HLOH�
DQJH]HLJW��8P�GLH�LQ�GLHVHU�9DULDEOHQ�JHVSHLFKHUWHQ�'DWHQ�DQ]X]HLJHQ��
GU�FNHQ�6LH�\�

:HQQ�6LH�j�JHGU�FNW�KDEHQ��ZHUGHQ�QXU�GLH�9DULDEOHQ�DQJH]HLJW��GLH�
VLFK�LP�DNWXHOOHQ�9HU]HLFKQLV�EHILQGHQ��:HQQ�6LH�GLH�LQ�HLQHP�DQGHUHQ�
9HU]HLFKQLV�JHVSHLFKHUWHQ�9DULDEOHQ�DXIOLVWHQ�P|FKWHQ��P�VVHQ�6LH�]XHUVW�
GDV�EHWUHIIHQGH�9HU]HLFKQLV�DXVZlKOHQ���6LHKH�§9HU]HLFKQLVVH¨�DXI�6HLWH���
��I�U�ZHLWHUH�,QIRUPDWLRQHQ��
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Verwenden des File Manager

:HQQ�6LH�§)LOH�0DQDJHU¨�|IIQHQ��ZHUGHQ�
QXU�GLH�3RUWV�XQG�GDV�+20(�9HU]HLFKQLV�
DXIJHOLVWHW��:HQQ�6LH�GLH�9DULDEOHQ�LQ�HLQHP�
9HU]HLFKQLV�DQ]HLJHQ�P|FKWHQ��P�VVHQ�6LH�
GDV�9HU]HLFKQLV�DXVZlKOHQ��'LHVHU�9RUJDQJ�
ZLUG�DXI�6HLWH�����HUOlXWHUW�

:HQQ�6LH�HLQ�9HU]HLFKQLV�DXVZlKOHQ��
ZHUGHQ�DOOH�2EMHNWH�LP�9HU]HLFKQLV�¥�
9DULDEOHQ�XQG�8QWHUYHU]HLFKQLVVH�¥�
DXIJHOLVWHW���6LH�VHKHQ�HEHQIDOOV�GHQ�7\S�
XQG�GLH�*U|�H�MHGHV�2EMHNWV���8P�GLH�
9DULDEOHQ�XQG�ZHLWHUH�2EMHNWH�LQ�HLQHP�
8QWHUYHU]HLFKQLV�DQ]X]HLJHQ��ZlKOHQ�6LH�GDV�8QWHUYHU]HLFKQLV�

Verwenden einer Variablen in einer Berechnung

6LH�N|QQHQ�GHQ�,QKDOW�HLQHU�9DULDEOHQ�LQ�HLQHU�%HUHFKQXQJ�YHUZHQGHQ��
8P�GDV�%HLVSLHO�DXI�6HLWH�����IRUW]XI�KUHQ��ZLUG�DQJHQRPPHQ��GDVV�6LH�
GLH�)DOOEHVFKOHXQLJXQJ�LQ�HLQHU�9DULDEOHQ�QDPHQV�*5$9�JHVSHLFKHUW�
KDEHQ�XQG�GDVV�GLH�9DULDEOH�GXUFK�c ]XJHRUGQHW�LVW��8P�GLH�
)DOOEHVFKOHXQLJXQJ�PLW���]X�PXOWLSOL]LHUHQ��GU�FNHQ�6LH�

jc��\

'XUFK�j�c�ZLUG�GHU�9DULDEOHQQDPH�LQ�GLH�%HIHKOV]HLOH�NRSLHUW��%HLP�
'U�FNHQ�YRQ�\�ZLUG�]XHUVW�GLH�9DULDEOH�XQG�GDQQ�GHU�JHVDPWH�
$XVGUXFN�DXVJHZHUWHW�

%HDFKWHQ�6LH��GDVV�6LH��ZHQQ�GLH�JHZ�QVFKWH�9DULDEOH�EHLP�'U�FNHQ�YRQ�
j�QLFKW�]XU�9HUI�JXQJ�VWHKW��]XHUVW�GDV�9HU]HLFKQLV�DXVZlKOHQ�P�VVHQ��
LQ�GHP�GLH�9DULDEOH�JHVSHLFKHUW�LVW���6LHKH�§$XVZlKOHQ�HLQHV�
9HU]HLFKQLVVHV�RGHU�HLQHU�9DULDEOHQ¨�DXI�6HLWH������
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Benutzerdefinierte Funktionen

%HQXW]HUGHILQLHUWH�)XQNWLRQHQ�VLQG�HLQ�EHVRQGHUHU�7\S�YRQ�9DULDEOHQ��
:LH�EHL�9DULDEOHQ�ZLUG�HLQHU�EHQXW]HUGHILQLHUWHQ�)XQNWLRQ�HLQ�1DPH�
]XJHZLHVHQ�XQG�GLH�)XQNWLRQ�]XU�VSlWHUHQ�9HUZHQGXQJ�JHVSHLFKHUW�

%HQXW]HUGHILQLHUWH�)XQNWLRQHQ�ZHUGHQ�ZLH�QRUPDOH�)XQNWLRQHQ�
YHUZHQGHW��G�K���6LH�JHEHQ�GHQ�)XQNWLRQVQDPHQ�HLQ��JHEHQ�GDV�E]Z��GLH�
$UJXPHQWH�LQ�.ODPPHUQ�HLQ�XQG�GU�FNHQ�GDQQ�\�RGHU�>���XP�GLH�
)XQNWLRQ�DXV]XZHUWHQ��'HU�8QWHUVFKLHG�EHVWHKW�GDULQ��GDVV�6LH�GLH�
)XQNWLRQ�VHOEVW�HUVWHOOHQ�XQG�EHQHQQHQ�

Erstellen einer benutzerdefinierten Funktion

)ROJHQGHV�%HLVSLHO�]HLJW��ZLH�6LH�HLQH�EHQXW]HUGHILQLHUWH�)XQNWLRQ�]XU�
$XVZHUWXQJ�YRQ� �HUVWHOOHQ�XQG�XQWHU�GHP�1DPHQ�§)��[�¨�
VSHLFKHUQ�

�� 'U�FNHQ�6LH�<#��XP�GHQ�%HIHKO�'(),1(�LQ�GLH�%HIHKOV]HLOH�]X�
VHW]HQ�

�� 6HW]HQ�6LH�GHQ�&XUVRU�LQ�GLH�.ODPPHUQ�XQG�GHILQLHUHQ�6LH�GLH�
)XQNWLRQ�

`)�<_O}>æ�tOq��

%HDFKWHQ�6LH��GDVV�GHU�YRQ�,KQHQ�]XJHZLHVHQH�)XQNWLRQVQDPH�OLQNV�
YRP�*OHLFKKHLWV]HLFKHQ�HUVFKHLQHQ�PXVV��6LH�JHEHQ�GLH�)XQNWLRQ�
UHFKWV�YRP�*OHLFKKHLWV]HLFKHQ�HLQ��

�� 'U�FNHQ�6LH�\��XP�GLH�)XQNWLRQ�]X�GHILQLHUHQ�XQG�LP�DNWXHOOHQ�
9HU]HLFKQLV�]X�VSHLFKHUQ��,Q�GLHVHP�%HLVSLHO�ZLUG�GLH�)XQNWLRQ�DOV�§)�¨�
JHVSHLFKHUW�

3 x
2( )cos
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Auswerten einer benutzerdefinierten Funktion

6R�N|QQHQ�6LH�HLQH�EHQXW]HUGHILQLHUWH�)XQNWLRQ�DXVZHUWHQ�

�� *HKHQ�6LH�]X�GHP�9HU]HLFKQLV��LQ�GHP�GLH�)XQNWLRQ�JHVSHLFKHUW�LVW�XQG�
GU�FNHQ�6LH�j��

'LH�9DULDEOHQ�LP�9HU]HLFKQLV�ZHUGHQ�DXI�GHP�0HQ�WDVWHQPHQ��
DQJH]HLJW�

�� 'U�FNHQ�6LH�GLH�HQWVSUHFKHQGH�0HQ�WDVWH�I�U�GLH�9DULDEOH�

'HU�)XQNWLRQVQDPH�ZLUG�LQ�GHU�%HIHKOV]HLOH�DQJH]HLJW�

�� 6HW]HQ�6LH�GHQ�&XUVRU�KLQWHU�GHQ�)XQNWLRQVQDPHQ�XQG�GU�FNHQ�6LH�
>_��XP�.ODPPHUQ�HLQ]XI�JHQ�

�� *HEHQ�6LH�GLH�$UJXPHQWH�LQ�GLH�.ODPPHUQ�HLQ�

:HQQ�GLH�)XQNWLRQ�PHKU�DOV�HLQ�$UJXPHQW�HUIRUGHUW��WUHQQHQ�6LH�GLH�
HLQ]HOQHQ�$UJXPHQWH�GXUFK�.RPPDV�

�� 6R�N|QQHQ�6LH�GLH�)XQNWLRQ�DXVZHUWHQ�

� GU�FNHQ�6LH�\��XP�HLQH�H[DNWH�/|VXQJ�]X�HUKDOWHQ�RGHU

� GU�FNHQ�6LH�>���XP�HLQH�1lKHUXQJVO|VXQJ�]X�HUKDOWHQ�

Verzeichnisse
6LH�N|QQHQ�DXI�GHP�+3 ��*�9HU]HLFKQLVVH�DXI�GLH�JOHLFKH�$UW�XQG�:HLVH�
ZLH�DXI�HLQHP�&RPSXWHU�HUVWHOOHQ��(LQ�9HU]HLFKQLV�LVW�HLQIDFK�HLQ�PLW�
HLQHP�1DPHQ�YHUVHKHQHU�6SHLFKHUEHUHLFK��LQ�GHP�6LH�9DULDEOHQ��XQG�
DQGHUH�9HU]HLFKQLVVH��VSHLFKHUQ�N|QQHQ�

6LH�N|QQHQ�EHLVSLHOVZHLVH�HLQH�5HLKH�YRQ�9DULDEOHQ�I�U�%HUHFKQXQJHQ�LP�
0DVFKLQHQEDX�HUVWHOOHQ��6LH�ZHUGHQ�GLHVH�9DULDEOHQ�YHUPXWOLFK�OHLFKWHU�
ILQGHQ��ZHQQ�6LH�VLH�DP�JOHLFKHQ�2UW�VSHLFKHUQ��=X�GLHVHP�=ZHFN�N|QQHQ�
6LH�HLQ�9HU]HLFKQLV�HUVWHOOHQ�XQG�GRUW�QXU�,KUH�0DVFKLQHQEDX�9DULDEOHQ�
VSHLFKHUQ��:HQQ�6LH�GDQQ�HLQH�GLHVHU�9DULDEOHQ�EHQ|WLJHQ��ZHFKVHOQ�6LH�
]XHUVW�LQ�GLHVHV�9HU]HLFKQLV�XQG�ZlKOHQ�GDQQ�GLH�JHZ�QVFKWH�9DULDEOH�
DXV�

6LH�ILQGHQ�EHLP�HUVWPDOLJHQ�(LQVFKDOWHQ�GHV�+3 ��*�QXU�HLQ�HLQ]LJHV�
9HU]HLFKQLV�YRU��'LHVHV�9HU]HLFKQLV�KHL�W�+20(��6RIHUQ�6LH�QLFKWV�
DQGHUHV�DQJHEHQ��ZHUGHQ�DOOH�YRQ�,KQHQ�HUVWHOOWHQ�9DULDEOHQ�LP�+20(�
9HU]HLFKQLV�JHVSHLFKHUW��:HQQ�6LH�YLHOH�9DULDEOHQ�HUVWHOOHQ�P|FKWHQ��LVW�HV�
]ZHFNPl�LJ��I�U�lKQOLFKH�9DULDEOHQ�MHZHLOV�HLQ�9HU]HLFKQLV�]X�HUVWHOOHQ��
HLQ�9HU]HLFKQLV�I�U�9DULDEOHQ�GHV�0DVFKLQHQEDXV��HLQ�DQGHUHV�I�U�
9DULDEOHQ�GHU�&KHPLH�XVZ�
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Erstellen eines Verzeichnisses
�� 'U�FNHQ�6LH�<G�

'DGXUFK�ZLUG�GDV�'DWHLYHUZDOWXQJVZHUN]HXJ�)LOH�0DQDJHU�JH|IIQHW�
XQG�GLH�9HU]HLFKQLVVWUXNWXU�DQJH]HLJW�

�� :lKOHQ�6LH�GDV�9HU]HLFKQLV�DXV��GDV�GDV��EHUJHRUGQHWH�9HU]HLFKQLV�
,KUHV�QHXHQ�9HU]HLFKQLVVHV�VHLQ�VROO���6LHKH�§$XVZlKOHQ�HLQHV�
9HU]HLFKQLVVHV�RGHU�HLQHU�9DULDEOHQ¨�DXI�6HLWH������

%HDFKWHQ�6LH��GDVV�MHGHV�9HU]HLFKQLV��GDV�6LH�HUVWHOOHQ��HLQ�
8QWHUYHU]HLFKQLV�HLQHV�DQGHUHQ�9HU]HLFKQLVVHV�VHLQ�PXVV��G�K���GDVV�HV�
LQ�HLQHP�DQGHUHQ�9HU]HLFKQLV�HQWKDOWHQ�VHLQ�PXVV���'DV�HUVWH�YRQ�
,KQHQ�HUVWHOOWH�9HU]HLFKQLV�ZLUG�HLQ�XQWHUJHRUGQHWHV�9HU]HLFKQLV�YRQ�
+20(�VHLQ�

�� 'U�FNHQ�6LH 2.�

'LH�$Q]HLJH�]HLJW�MHW]W�HLQH�/LVWH�GHU�9DULDEOHQ�XQG�8QWHUYHU]HLFKQLVVH�
LQ�GHP�9HU]HLFKQLV�DQ��GDV�6LH�LQ�6FKULWW���DXVJHZlKOW�KDEHQ��'DV�
0HQ�WDVWHQPHQ��YRQ�§)LOH�0DQDJHU¨�ZLUG�HEHQIDOOV�DQJH]HLJW�

�� 'U�FNHQ�6LH�l�1(:�

'LH�(LQJDEHPDVNH�§1HZ�9DULDEOH¨�ZLUG�
DQJH]HLJW��

�� 'U�FNHQ�6LH�]��XP�GDV�)HOG�§1DPH¨�
DXV]XZlKOHQ�

'DV�)HOG�§2EMHFW¨�PXVV�OHHU�EOHLEHQ��
ZHQQ�6LH�HLQ�QHXHV�9HU]HLFKQLV�HUVWHOOHQ��

�� *HEHQ�6LH�LP�)HOG�§1DPH¨�HLQHQ�1DPHQ�I�U�GDV�QHXH�9HU]HLFKQLV�HLQ�

)�U�9HU]HLFKQLVQDPHQ�JHOWHQ�GLH�JOHLFKHQ�.RQYHQWLRQHQ�XQG�
(LQVFKUlQNXQJHQ�ZLH�I�U�9DULDEOHQQDPHQ��6LHKH�6HLWH�����I�U�ZHLWHUH�
,QIRUPDWLRQHQ�

1DFK�GHU�(LQJDEH�GHV�1DPHQV�VSULQJW�GHU�&XUVRU�LQ�GDV�)HOG�
§'LUHFWRU\¨�

�� 'U�FNHQ�6LH�&+.��XP�DQ]XJHEHQ��GDVV�6LH�HLQ�9HU]HLFKQLV�HUVWHOOHQ�

�� 'U�FNHQ�6LH�2.�RGHU�\�

'LH�LQ�6FKULWW���DQJH]HLJWH�/LVWH�GHU�9DULDEOHQ�XQG�8QWHUYHU]HLFKQLVVH�
HQWKlOW�QXQ�DXFK�GDV�JHUDGH�HUVWHOOWH�9HU]HLFKQLV�

�� 'U�FNHQ�6LH�G��XP�]XU�6WDQGDUGDQ]HLJH�]XU�FN]XNHKUHQ�
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Auswählen eines Verzeichnisses oder einer Variablen

,KU�DNWXHOOHV�9HU]HLFKQLV��DXFK�3IDG�JHQDQQW��ZLUG�DP�$QIDQJ�GHU�]ZHLWHQ�
=HLOH�GHV�6WDWXVEHUHLFKV�DQJH]HLJW��:HQQ�6LH�PLW�HLQHP�DQGHUHQ�
9HU]HLFKQLV�DUEHLWHQ�P|FKWHQ��P�VVHQ�6LH�GDV�9HU]HLFKQLV�]XHUVW�
DXVZlKOHQ��'LHV�LVW�]XP�%HLVSLHO�HUIRUGHUOLFK��ZHQQ�6LH�HLQH�LQ�GLHVHP�
9HU]HLFKQLV�JHVSHLFKHUWH�9DULDEOH�YHUZHQGHQ�P|FKWHQ�

Methode 1

9HUZHQGHQ�6LH�GLHVH�0HWKRGH��ZHQQ�VLFK�GDV�JHZ�QVFKWH�9HU]HLFKQLV�
XQWHUKDOE��DEHU�QLFKW�]X�ZHLW�XQWHUKDOE�GHV�DNWXHOOHQ�9HU]HLFKQLVVHV�LQ�GHU�
9HU]HLFKQLVVWUXNWXU�EHILQGHW�

�� 'U�FNHQ�6LH�j�

(LQ�0HQ��GHU�9DULDEOHQ�XQG�
8QWHUYHU]HLFKQLVVH�GHV�DNWXHOOHQ�
9HU]HLFKQLVVHV�ZLUG�DQJH]HLJW��'LH�
8QWHUYHU]HLFKQLVVH�XQWHUVFKHLGHQ�VLFK�
YRQ�GHQ�9DULDEOHQ�GXUFK�HLQHQ�
4XHUVWULFK�REHUKDOE�GHU�REHUHQ�OLQNHQ�(FNH�GHV�0HQ�SXQNWV��'DV�
%HLVSLHO�UHFKWV�]HLJW��GDVV�GDV�+20(�9HU]HLFKQLV�HLQ�8QWHUYHU]HLFKQLV�
QDPHQV�(1*,1�XQG�]DKOUHLFKH�9DULDEOHQ��5($/$��02'8/��2+0�
XVZ���HQWKlOW�

%HL�MHGHP�'U�FNHQ�YRQ�j�ZHUGHQ�QXU�GLH�9DULDEOHQ�XQG�8QWHUYHU]H�
LFKQLVVH�DQJH]HLJW��GLH�LQ�GHP�9HU]HLFKQLV�JHVSHLFKHUW�VLQG��GHVVHQ�
1DPH�LP�6WDWXVEHUHLFK�DQJH]HLJW�ZLUG��*HQDXVR�ZLUG�HLQH�QHXH�9DUL�
DEOH�RGHU�HLQ�QHXHV�8QWHUYHU]HLFKQLV�LPPHU�LQ�GHP�9HU]HLFKQLV�JHVSH�
LFKHUW��GHVVHQ�1DPH�LP�6WDWXVEHUHLFK�DQJH]HLJW�ZLUG��

6LH�N|QQHQ�PLW�GHU�REHQ�EHVFKULHEHQHQ�0HWKRGH�DXFK�HLQH�
9DULDEOH�HUVWHOOHQ��6HW]HQ�6LH�GHQ�&XUVRU�LQ�GDV�)HOG�§2EMHFW¨�
XQG�JHEHQ�6LH�HQWZHGHU�GHQ�,QKDOW�HLQHV�2EMHNWV�HLQ�RGHU�
GU�FNHQ�6LH�&+226��XP�HLQ�YRUKDQGHQHV�2EMHNW�]XP�%HDUEHLWHQ�
DXV]XZlKOHQ��GHU�,QKDOW�ZLUG�LP�)HOG�§2EMHFW¨�DQJH]HLJW���6LH�
JHEHQ�GHQ�1DPHQ�I�U�GLH�9DULDEOH�LP�)HOG�§1DPH¨�HLQ�XQG�ODVVHQ�
GDV�)HOG�§'LUHFWRU\¨�XQPDUNLHUW�

'LH�XQWHQ�EHVFKULHEHQHQ�0HWKRGHQ�]XP�$XVZlKOHQ�HLQHV�
9HU]HLFKQLVVHV�VLQG�GLH�JOHLFKHQ�0HWKRGHQ��PLW�GHQHQ�6LH�HLQH�
9DULDEOH�LQQHUKDOE�HLQHV�9HU]HLFKQLVVHV�DXVZlKOHQ�
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�� :lKOHQ�6LH�HLQ�9HU]HLFKQLV��LQGHP�6LH�GLH�HQWVSUHFKHQGH�0HQ�WDVWH�
XQG�GDQQ�\�GU�FNHQ�

,P�RELJHQ�%HLVSLHO�GU�FNHQ�6LH�d�XQG�\��XP�GDV�8QWHUYHU]HLFKQLV�
(1*,1�DXV]XZlKOHQ�

:HQQ�,KU�DNWXHOOHV�9HU]HLFKQLV�PHKU�DOV���9DULDEOHQ�XQG�
8QWHUYHU]HLFKQLVVH�HQWKlOW��P�VVHQ�6LH�X�8� l�GU�FNHQ��EHYRU�GHU�
GHU�1DPH�GHV�JHZ�QVFKWHQ�8QWHUYHU]HLFKQLVVHV�DQJH]HLJW�ZLUG��

-HW]W�ZHUGHQ�GLH�9DULDEOHQ�XQG�9HU]HLFKQLVVH�LP�0HQ��DQJH]HLJW��GLH�LQ�
GHP�YRQ�,KQHQ�DXVJHZlKOWHQ�8QWHUYHU]HLFKQLV�JHVSHLFKHUW�VLQG��:HQQ�
VLFK�GDV�JHZ�QVFKWH�8QWHUYHU]HLFKQLV�ZHLWHU�XQWHQ�LQ�GHU�
9HU]HLFKQLVVWUXNWXU�EHILQGHW��P�VVHQ�6LH�6FKULWW���VRODQJH�ZLHGHUKROHQ��
ELV�GHU�1DPH�GHV�JHZ�QVFKWHQ�8QWHUYHU]HLFKQLVVHV�DQJH]HLJW�ZLUG�

Methode 2

9HUZHQGHQ�6LH�GLHVH�0HWKRGH��ZHQQ�VLFK�GDV�JHZ�QVFKWH�9HU]HLFKQLV�LQ�
HLQHP�DQGHUHQ�=ZHLJ�GHU�9HU]HLFKQLVVWUXNWXU�RGHU�VLFK�YLHOH�(EHQHQ�
XQWHUKDOE�RGHU�REHUKDOE�GHV�DNWXHOOHQ�9HU]HLFKQLVVHV�EHILQGHW�

�� 'U�FNHQ�6LH�<G.

'LH�9HU]HLFKQLVVWUXNWXU�ZLUG�DQJH]HLJW��ZREHL�I�U�MHGHV�9HU]HLFKQLV�
VHLQ��EHUJHRUGQHWHV�9HU]HLFKQLV�XQG�VHLQH�8QWHUYHU]HLFKQLVVH��VRIHUQ�
YRUKDQGHQ��DQJH]HLJW�ZHUGHQ��'DV�DNWXHOOH�9HU]HLFKQLV�LVW�PDUNLHUW�

�� 'U�FNHQ�6LH�[�RGHU�]��ELV�GDV�JHZ�QVFKWH�9HU]HLFKQLV�PDUNLHUW�LVW�

�� 'U�FNHQ�6LH�}�

�� 'U�FNHQ�6LH�l l a +$/7�

6LH�JHODQJHQ�ZLHGHU�]XU�6WDQGDUGDQ]HLJH�XQG�,KU�QHXHU�3IDG�LVW�GDV�
9HU]HLFKQLV��GDV�6LH�DXV�GHU�9HU]HLFKQLVVWUXNWXU�DXVJHZlKOW�KDEHQ�

Methode 3

:HQQ�VLFK�GDV�JHZ�QVFKWH�9HU]HLFKQLV�REHUKDOE�GHV�DNWXHOOHQ�
9HU]HLFKQLVVHV�DXI�GHPVHOEHQ�=ZHLJ�EHILQGHW��N|QQHQ�6LH�<J\�
GU�FNHQ��ELV�GDV�JHZ�QVFKWH�9HU]HLFKQLV�DOV�DNWXHOOHV�9HU]HLFKQLV�
DXVJHZlKOW�LVW�
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Verwalten von Variablen und Verzeichnissen
'HU�+3 ��*�HQWKlOW�]DKOUHLFKH�:HUN]HXJH�]XP�9HUZDOWHQ�,KUHU�9DULDEOHQ�
XQG�9HU]HLFKQLVVH��6LH�N|QQHQ�EHLVSLHOVZHLVH�9DULDEOHQ�XQG�9HU]HLFKQLVVH�
O|VFKHQ��NRSLHUHQ��YHUVFKLHEHQ�XQG�XPEHQHQQHQ�VRZLH�GLH�'DWHQ�HLQHU�
9DULDEOHQ�EHDUEHLWHQ�

Löschen von Variablen oder Verzeichnissen

'LH�9DULDEOHQ�LQ�HLQHP�9HU]HLFKQLV�ZHUGHQ�EHLP�/|VFKHQ�GHV�
9HU]HLFKQLVVHV�HEHQIDOOV�JHO|VFKW��6LH�N|QQHQ�HLQ�9HU]HLFKQLV�MHGRFK�QLFKW�
O|VFKHQ��ZHQQ�HV�HLQ�DQGHUHV�9HU]HLFKQLV�HQWKlOW��

�� :lKOHQ�6LH�LP�§)LOH�0DQDJHU¨��<G��GDV��EHUJHRUGQHWH�9HU]HLFKQLV�
GHU�9DULDEOHQ�RGHU�GHV�9HU]HLFKQLVVHV�DXV��GLH�E]Z��GDV�6LH�O|VFKHQ�
P|FKWHQ���6LHKH�§$XVZlKOHQ�HLQHV�9HU]HLFKQLVVHV�RGHU�HLQHU�
9DULDEOHQ¨�DXI�6HLWH�������(LQH�/LVWH�DOOHU�2EMHNWH�LQ�GHP�9HU]HLFKQLV�
ZLUG�DQJH]HLJW�

�� 0DUNLHUHQ�6LH�GHQ�1DPHQ�GHU�9DULDEOHQ�RGHU�GHV�9HU]HLFKQLVVHV��GLH�
E]Z��GDV�6LH�O|VFKHQ�P|FKWHQ�

�� 'U�FNHQ�6LH�l a��XP�385*(�]X�ZlKOHQ�

(LQH�0HOGXQJ�ZLUG�DQJH]HLJW��6LH�ZHUGHQ�DXIJHIRUGHUW��]X�EHVWlWLJHQ��
GDVV�GLH�DXVJHZlKOWH�9DULDEOH�E]Z��GDV�DXVJHZlKOWH�9HU]HLFKQLV�
JHO|VFKW�ZHUGHQ�VROO�

�� 'U�FNHQ�6LH�a��XP�GLH�9DULDEOH�RGHU�GDV�9HU]HLFKQLV�]X�O|VFKHQ�

�� 'U�FNHQ�6LH�G��XP�]XU�6WDQGDUGDQ]HLJH�]XU�FN]XNHKUHQ�

Kopieren oder Verschieben von Variablen oder 
Verzeichnissen
�� :lKOHQ�6LH�LP�§)LOH�0DQDJHU¨��<G��GDV��EHUJHRUGQHWH�9HU]HLFKQLV�

GHU�9DULDEOHQ�RGHU�GHV�9HU]HLFKQLVVHV�DXV��GLH�E]Z��GDV�6LH�NRSLHUHQ�
RGHU�YHUVFKLHEHQ�P|FKWHQ���6LHKH�§$XVZlKOHQ�HLQHV�9HU]HLFKQLVVHV�
RGHU�HLQHU�9DULDEOHQ¨�DXI�6HLWH�������(LQH�/LVWH�DOOHU�2EMHNWH�LQ�GHP�
9HU]HLFKQLV�ZLUG�DQJH]HLJW�

�� 0DUNLHUHQ�6LH�GHQ�1DPHQ�GHU�9DULDEOHQ�RGHU�GHV�9HU]HLFKQLVVHV��GLH�
E]Z��GDV�6LH�NRSLHUHQ�RGHU�YHUVFKLHEHQ�P|FKWHQ�

�� 'U�FNHQ�6LH�&23<��XP�GLH�$XVZDKO�]X�NRSLHUHQ��GU�FNHQ�6LH�029(��XP�
GLH�$XVZDKO�]X�YHUVFKLHEHQ��'DUDXIKLQ�ZLUG�ZLHGHU�GLH�
9HU]HLFKQLVVWUXNWXU�DQJH]HLJW�
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�� 'U�FNHQ�6LH�[�RGHU�]��ELV�GDV�=LHOYHU]HLFKQLV�PDUNLHUW�LVW�

'DV�=LHOYHU]HLFKQLV�LVW�GDV�9HU]HLFKQLV��LQ�GDV�GLH�9DULDEOH�E]Z��GDV�
9HU]HLFKQLV�NRSLHUW�E]Z��YHUVFKREHQ�ZHUGHQ�VROO�

�� 'U�FNHQ�6LH�2.�

(LQH�:DUQXQJ�ZLUG�DQJH]HLJW��IDOOV�VLFK�HLQH�9DULDEOH�E]Z��HLQ�
9HU]HLFKQLV�GHVVHOEHQ�1DPHQV�EHUHLWV�LP�=LHOYHU]HLFKQLV�EHILQGHW��,Q�
GLHVHP�)DOO�N|QQHQ�6LH�HLQH�GHU�IROJHQGHQ�0D�QDKPHQ�WUHIIHQ��

� GLH�YRUKDQGHQH�9DULDEOH�E]Z��GDV�YRUKDQGHQH�9HU]HLFKQLV�
�EHUVFKUHLEHQ��GXUFK�'U�FNHQ�YRQ <(6�RGHU�$//��

� GLH�2SHUDWLRQ�DEEUHFKHQ��GXUFK�'U�FNHQ�YRQ�$%257�RGHU�12��RGHU

� GLH�9DULDEOH�RGHU�GDV�9HU]HLFKQLV��GLH�E]Z��GDV�6LH�NRSLHUHQ�RGHU�
YHUVFKLHEHQ�P|FKWHQ��XPEHQHQQHQ��GXUFK�'U�FNHQ�YRQ�5(1��

'U�FNHQ�6LH�75((��XP�GLH�QHXH�9HU]HLFKQLVVWUXNWXU�]X��EHUSU�IHQ�

�� 'U�FNHQ�6LH�G��XP�]XU�6WDQGDUGDQ]HLJH�]XU�FN]XNHKUHQ�

Umbenennen von Variablen oder Verzeichnissen
�� :lKOHQ�6LH�LP�§)LOH�0DQDJHU¨��<G��GDV��EHUJHRUGQHWH�9HU]HLFKQLV�

GHU�9DULDEOHQ�RGHU�GHV�9HU]HLFKQLVVHV�DXV��GLH�E]Z��GDV�6LH�
XPEHQHQQHQ�P|FKWHQ���6LHKH�§$XVZlKOHQ�HLQHV�9HU]HLFKQLVVHV�RGHU�
HLQHU�9DULDEOHQ¨�DXI�6HLWH�������(LQH�/LVWH�DOOHU�2EMHNWH�LQ�GHP�
9HU]HLFKQLV�ZLUG�DQJH]HLJW�

�� 0DUNLHUHQ�6LH�GHQ�1DPHQ�GHU�9DULDEOHQ�RGHU�GHV�9HU]HLFKQLVVHV��GLH�
E]Z��GDV�6LH�XPEHQHQQHQ�P|FKWHQ�

�� 'U�FNHQ�6LH�l 5(1$0(�

'HU�DNWXHOOH�1DPH�GHU�9DULDEOHQ�E]Z��GHV�9HU]HLFKQLVVHV�ZLUG�LQ�GHU�
%HIHKOV]HLOH�DQJH]HLJW��%HDFKWHQ�6LH��GDVV�GLH�$OSKD�7DVWDWXU�DNWLYLHUW�
ZRUGHQ�LVW�XQG�6LH�QLFKW�`�GU�FNHQ�P�VVHQ��XP�GHQ�1DPHQ�]X�
lQGHUQ�

�� bQGHUQ�6LH�GHQ�1DPHQ�GHU�9DULDEOHQ�E]Z��GHV�9HU]HLFKQLVVHV��
�,QIRUPDWLRQHQ��EHU�GLH�%HDUEHLWXQJ�GHV�,QKDOWV�GHU�%HIHKOV]HLOH�
ILQGHQ�6LH�LQ�.DSLWHO����

�� 'U�FNHQ�6LH�\��'HU�,QKDOW�GHV��EHUJHRUGQHWHQ�9HU]HLFKQLVVHV�ZLUG�
QHX�DQJH]HLJW��VR�GDVV�GHU�QHXH�1DPH�GHU�9DULDEOHQ�RGHU�GHV�
9HU]HLFKQLVVHV�DQJH]HLJW�ZLUG�

�� 'U�FNHQ�6LH�G��XP�]XU�6WDQGDUGDQ]HLJH�]XU�FN]XNHKUHQ�
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Bearbeiten von Variablen

:HQQ�6LH�GHQ�,QKDOW�HLQHU�9DULDEOHQ�lQGHUQ�P|FKWHQ��P�VVHQ�6LH�GLH�
9DULDEOH�EHDUEHLWHQ�

�� :lKOHQ�6LH�LP�§)LOH�0DQDJHU¨��<G��GDV��EHUJHRUGQHWH�9HU]HLFKQLV�
GHU�9DULDEOHQ�DXV��GLH�6LH�EHDUEHLWHQ�P|FKWHQ���6LHKH�§$XVZlKOHQ�
HLQHV�9HU]HLFKQLVVHV�RGHU�HLQHU�9DULDEOHQ¨�DXI�6HLWH�������(LQH�/LVWH�
DOOHU�2EMHNWH�LQ�GHP�9HU]HLFKQLV�ZLUG�DQJH]HLJW�

�� 0DUNLHUHQ�6LH�GHQ�1DPHQ�GHU�9DULDEOHQ��GLH�6LH�EHDUEHLWHQ�P|FKWHQ�

�� 'U�FNHQ�6LH�l l (',7%�

6LH�KDEHQ�MHW]W�=XJULII�DXI�GHQ�,QKDOW�GHU�9DULDEOHQ�

6LH�N|QQHQ�PLW�GHP�%HIHKO�(',7%�GHQ�,QKDOW�GHU�9DULDEOHQ�PLW�HLQHP�
(GLWRU�EHDUEHLWHQ��GHU�]XU�%HDUEHLWXQJ�GHV�LQ�GHU�9DULDEOHQ�
JHVSHLFKHUWHQ�2EMHNWW\SV�JHHLJQHW�LVW��:HQQ�GLH�9DULDEOH�
EHLVSLHOVZHLVH�HLQH�0DWUL[�HQWKlOW��]HLJW�(',7%�GLH�0DWUL[�LQ�
0DWUL[:ULWHU��:HQQ�HLQH�*OHLFKXQJ�LQ�GHU�9DULDEOHQ�JHVSHLFKHUW�LVW��
]HLJW�(',7%�GLH�*OHLFKXQJ�LQ�(TXDWLRQ:ULWHU�XVZ��

�� bQGHUQ�6LH�GHQ�,QKDOW�GHU�9DULDEOHQ�

�� 'U�FNHQ�6LH�\�

�� 'U�FNHQ�6LH�G��XP�]XU�6WDQGDUGDQ]HLJH�]XU�FN]XNHKUHQ�

Speicherverwaltung
'HU�+3 ��*�YHUI�JW��EHU���� .%�5$0�6SHLFKHU�XQG�� 0%�)ODVK�520�
6SHLFKHU�

'HU�5$0�6SHLFKHU�JOLHGHUW�VLFK�LQ�IROJHQGH�%HUHLFKH��6\VWHPVSHLFKHU��
%HQXW]HUVSHLFKHU��3RUW���XQG�3RUW���

'HU�6\VWHPVSHLFKHU�VSHLFKHUW�GLH�6\VWHPYDULDEOHQ��6LH�KDEHQ�NHLQHQ�
=XJULII�DXI�GHQ�6\VWHPVSHLFKHU�

'HU�%HQXW]HUVSHLFKHU�HQWKlOW�GDV�+20(�9HU]HLFKQLV��XQG�VHLQH�
8QWHUYHU]HLFKQLVVH���GHQ�+LVWRU\�6SHLFKHU��GHQ�$UEHLWVVSHLFKHU��G�K��GHU�
6SHLFKHU��GHU�I�U�%HUHFKQXQJHQ�XQG�3URJUDPPDXVI�KUXQJHQ�]XU�
9HUI�JXQJ�VWHKW��XQG�HLQH�5HLKH�WHPSRUlUHU�9DULDEOHQ��GLH�HQWZHGHU�YRP�
6\VWHP�VHOEVW�RGHU�GXUFK�GDV�$XVI�KUHQ�YRQ�3URJUDPPHQ�HUVWHOOW�
ZXUGHQ�
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3RUW���VWHKW�]XP�6SHLFKHUQ�YRQ�%LEOLRWKHNHQ�XQG�6LFKHUXQJVNRSLHQ�YRQ�
2EMHNWHQ�]XU�9HUI�JXQJ��3RUW���NDQQ�]XP�6SHLFKHUQ�YRQ�2EMHNWHQ�
YHUZHQGHW�ZHUGHQ�

'HU�)ODVK�520�6SHLFKHU�JOLHGHUW�VLFK�LQ�GHQ�6\VWHPVSHLFKHU��HLQH�
(UZHLWHUXQJ�GHV�5$0�6\VWHPVSHLFKHUV��XQG�3RUW����bKQOLFK�ZLH�3RUW���
NDQQ�3RUW���]XP�6SHLFKHUQ�YRQ�2EMHNWHQ�YHUZHQGHW�ZHUGHQ��GLH�6LH�
HUVWHOOHQ�RGHU�KHUXQWHUODGHQ�

'LH�LP�3RUW�6SHLFKHU�JHVSHLFKHUWHQ�2EMHNWH�N|QQHQ�DXIJHUXIHQ�RGHU�
DXVJHI�KUW�ZHUGHQ��VLH�N|QQHQ�MHGRFK�QXU�DQJH]HLJW�RGHU�EHDUEHLWHW�
ZHUGHQ��ZHQQ�VLH�LQ�GHQ�+DXSWVSHLFKHU�NRSLHUW�ZHUGHQ�

'HU�+3 ��*�YHUI�JW�LQVJHVDPW��EHU�PHKU�DOV�� 0%�3RUW�6SHLFKHU�

Verwenden des Port-Speichers

2EMHNWH��GLH�6LH�EHKDOWHQ�ZROOHQ��VROOWHQ�DXV�GHP�%HQXW]HUVSHLFKHU�LQ�GHQ�
3RUW�6SHLFKHU�YHUVFKREHQ�ZHUGHQ��'DGXUFK�ZLUG�QLFKW�QXU�GHU�I�U�
2SHUDWLRQHQ�YHUI�JEDUH�%HQXW]HUVSHLFKHU�JU|�HU��VRQGHUQ�GLH�2EMHNWH�
ZHUGHQ�LQ�HLQH�VLFKHUHUH�6SHLFKHUXPJHEXQJ�YHUVFKREHQ���3RUW���XQG�3RUW�
��VLQG�VLFKHUHU�DOV�GHU�%HQXW]HUVSHLFKHU�XQG�3RUW���LVW�VLFKHUHU�DOV�3RUW���
RGHU�3RUW����

Verschieben von Objekten in den Port-Speicher

6LH�N|QQHQ�2EMHNWH�JHQDXVR�LQ�GHQ�3RUW�6SHLFKHU�YHUVFKLHEHQ��ZLH�6LH�
2EMHNWH�DXV�GHP�+20(�9HU]HLFKQLV�LQ�8QWHUYHU]HLFKQLVVH�YRQ�+20(�
�RGHU�]ZLVFKHQ�8QWHUYHU]HLFKQLVVHQ��YHUVFKLHEHQ��8P�HLQ�LP�3RUW�
6SHLFKHU�EHILQGOLFKHV�2EMHNW�HLQ]XVHKHQ�RGHU�]X�EHDUEHLWHQ��P�VVHQ�6LH�
GDV�2EMHNW�]XHUVW�LQ�GHQ�%HQXW]HUVSHLFKHU�NRSLHUHQ�RGHU�YHUVFKLHEHQ�

6R�N|QQHQ�6LH�HLQ�2EMHNW�LQ�HLQHQ�3RUW�6SHLFKHU�YHUVFKLHEHQ�

�� :lKOHQ�6LH�LP�§)LOH�0DQDJHU¨�GDV�2EMHNW�DXV��GDV�6LH�YHUVFKLHEHQ�
P|FKWHQ���6LHKH�§$XVZlKOHQ�HLQHV�9HU]HLFKQLVVHV�RGHU�HLQHU�
9DULDEOHQ¨�DXI�6HLWH������

�� 'U�FNHQ�6LH�029(�

'DUDXIKLQ�ZLUG�ZLHGHU�GLH�9HU]HLFKQLVVWUXNWXU�DQJH]HLJW�

�� 'U�FNHQ�6LH�[�RGHU�]��ELV�GHU�=LHOSRUW�PDUNLHUW�LVW�

'HU�=LHOSRUW�LVW�GHU�3RUW��LQ�GHP�6LH�GDV�2EMHNW�VSHLFKHUQ�P|FKWHQ�
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�� 'U�FNHQ�6LH�2.�

(LQH�:DUQXQJ�ZLUG�DQJH]HLJW��IDOOV�VLFK�HLQ�2EMHNW�GHVVHOEHQ�1DPHQV�
EHUHLWV�LP�=LHOSRUW�EHILQGHW��,Q�GLHVHP�)DOOH�N|QQHQ�6LH�HLQH�GHU�
IROJHQGHQ�0D�QDKPHQ�WUHIIHQ��

� GDV�YRUKDQGHQH�2EMHNW��EHUVFKUHLEHQ��GXUFK�'U�FNHQ�YRQ <(6�
RGHU�$//��

� GLH�2SHUDWLRQ�DEEUHFKHQ��GXUFK�'U�FNHQ�YRQ�$%257�RGHU�12��RGHU

� GDV�2EMHNW��GDV�6LH�YHUVFKLHEHQ�P|FKWHQ��XPEHQHQQHQ��GXUFK�
'U�FNHQ�YRQ�5(1��

�� 'U�FNHQ�6LH�G��XP�]XU�6WDQGDUGDQ]HLJH�]XU�FN]XNHKUHQ�
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Kapitel 8

Vektoren, Listen, Felder und Matrizen

Inhalt

9HNWRUHQ �����������������������������������������������������������������������������������

(UVWHOOHQ�YRQ�9HNWRUHQ�������������������������������������������������������

5HFKQHQ�PLW�9HNWRUHQ��������������������������������������������������������

/LVWHQ ����������������������������������������������������������������������������������������

(UVWHOOHQ�HLQHU�/LVWH �����������������������������������������������������������

$UEHLWHQ�PLW�/LVWHQ �������������������������������������������������������������

)HOGHU�XQG�0DWUL]HQ����������������������������������������������������������������

(UVWHOOHQ�YRQ�)HOGHUQ���������������������������������������������������������

6FKQHOOH�&XUVRUEHZHJXQJHQ�LQ�)HOGHUQ�������������������������

%HDUEHLWHQ�YRQ�)HOGHUQ ����������������������������������������������������

5HFKQHQ�PLW�0DWUL]HQ �������������������������������������������������������

Einleitung
'HU�+3 ��*�HQWKlOW�HLQH�9LHO]DKO�YRQ�:HUN]HXJHQ�]XP�(UVWHOOHQ��
%HDUEHLWHQ�XQG�$QDO\VLHUHQ�YRQ�9HNWRUHQ��/LVWHQ��)HOGHUQ�XQG�0DWUL]HQ��
6LH�N|QQHQ�9HNWRUHQ�EHOLHELJHU�'LPHQVLRQHQ�HUVWHOOHQ��%HIHKOH�
YHUDQODVVHQ��2SHUDWLRQHQ�DQ�PHKUHUHQ�(OHPHQWHQ�HLQHU�/LVWH�DXV]XI�KUHQ�
XQG�0DWUL]HQ�]XP�)HVWOHJHQ�YRQ�VWDWLVWLVFKHQ�'DWHQ�XQG�]XP�/|VHQ�YRQ�
OLQHDUHQ�*OHLFKXQJVV\VWHPHQ�YHUZHQGHQ�
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Vektoren
9HNWRUHQ�VWHOOHQ�*U|�HQ�GDU��GLH�GXUFK�HLQHQ�%HWUDJ�XQG�HLQH�5LFKWXQJ�
FKDUDNWHULVLHUW�VLQG��(LQ�%HLVSLHO�GDI�U�LVW�*HVFKZLQGLJNHLW�

6LH�ZHUGHQ�PHLVWHQV�PLW��'��XQG��'�9HNWRUHQ�DUEHLWHQ��REZRKO�9HNWRUHQ�
EHOLHELJHU�'LPHQVLRQHQ�P|JOLFK�VLQG��$XI�GHP�+3 ��*�N|QQHQ�6LH�
9HNWRUHQ�EHOLHELJHU�'LPHQVLRQHQ�DQJHEHQ�XQG�EHDUEHLWHQ�

�'�9HNWRUHQ�N|QQHQ�LP�NDUWHVLVFKHQ�0RGXV��>[��\@��RGHU�LP�
3RODUNRRUGLQDWHQPRGXV��>U� θ@��DQJH]HLJW�ZHUGHQ���'�9HNWRUHQ�N|QQHQ�
LP�NDUWHVLVFKHQ�0RGXV��>[��\��]@���=\OLQGHUNRRUGLQDWHQPRGXV��>U� θ��]@��
RGHU�.XJHONRRUGLQDWHQPRGXV��>U, θ��φ@��DQJH]HLJW�ZHUGHQ��$XI�GHP�
+3 ��*�VWHKHQ�DOOH�GLHVH�'DUVWHOOXQJVDUWHQ�]XU�9HUI�JXQJ�

Erstellen von Vektoren

6LH�VROOWHQ�]XHUVW�HQWVFKHLGHQ��ZHOFKHV�.RRUGLQDWHQV\VWHP�6LH�
YHUZHQGHQ�P|FKWHQ�

Auswählen der Vektornotation

'LH�DNWXHOO�HLQJHVWHOOWH�9HNWRUQRWDWLRQ�ZLUG�GXUFK�GHQ�
.RRUGLQDWHQLQGLNDWRU�DQJH]HLJW��;<=�EHGHXWHW�NDUWHVLVFKH�.RRUGLQDWHQ��
5a=�=\OLQGHUNRRUGLQDWHQ�XQG�5aa�.XJHONRRUGLQDWHQ��:HQQ�6LH�PLW�HLQHP�
DQGHUHQ�DOV�GHP�DNWXHOO�HLQJHVWHOOWHQ�.RRUGLQDWHQV\VWHP�DUEHLWHQ�
P|FKWHQ��P�VVHQ�6LH�HLQH�QHXH�1RWDWLRQ�DXVZlKOHQ���+LQZHLV��:HQQ�6LH�
HLQHQ��'�=\OLQGHUNRRUGLQDWHQYHNWRU�HUVWHOOHQ�P|FKWHQ��P�VVHQ�6LH�
3RODUNRRUGLQDWHQ�DXVZlKOHQ��

�� 'U�FNHQ�6LH�h��XP�GLH�(LQJDEHPDVNH�§&DOFXODWRU�0RGHV¨�
DQ]X]HLJHQ�

�� 6WHOOHQ�6LH�LP�)HOG�§&RRUGLQDWH�6\VWHP¨�GLH�JHZ�QVFKWH�1RWDWLRQ�HLQ��
�,QIRUPDWLRQHQ��EHU�GDV�bQGHUQ�YRQ�)HOGHUQ�LQ�HLQHU�(LQJDEHPDVNH�
ILQGHQ�6LH�DXI�6HLWH� ������

�� 'U�FNHQ�6LH�2.��XP�GLH�DXVJHZlKOWH�1RWDWLRQ�HLQ]XVWHOOHQ�

Auswählen einer Winkeleinheit

'LH�DNWXHOO�HLQJHVWHOOWH�:LQNHOHLQKHLW�ZLUG�GXUFK�GHQ�:LQNHOLQGLNDWRU�
DQJH]HLJW��'(* EHGHXWHW�*UDG��5$' 5DGLDQWHQ��6WDQGDUGHLQVWHOOXQJ��XQG�
*5' *RQV��:HQQ�6LH�HLQH�9HNWRUQRWDWLRQ�YHUZHQGHQ�P|FKWHQ��EHL�GHP�
:LQNHOPD�H�HLQJHJHEHQ�ZHUGHQ�P�VVHQ�XQG�6LH�QLFKW�PLW�GHU�DNWXHOO�
HLQJHVWHOOWHQ�:LQNHOHLQKHLW�DUEHLWHQ�P|FKWHQ��VWHOOHQ�6LH�GLH�
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:LQNHOHLQKHLW�QHX�HLQ��EHYRU�6LH�,KUHQ�9HNWRU�HLQJHEHQ��6LHKH�§bQGHUQ�
YRQ�0RGL¨�DXI�6HLWH������I�U�$QZHLVXQJHQ�]XP�(LQVWHOOHQ�GHU�
:LQNHOHLQKHLW�

Eingeben von Vektoren

6LH�N|QQHQ�HLQHQ�9HNWRU�GXUFK�$QJHEHQ�VHLQHU�.RPSRQHQWHQ�LQ�HFNLJHQ�
.ODPPHUQ�HLQJHEHQ�

�� 'U�FNHQ�6LH�<�+.

�� *HEHQ�6LH�GLH�HUVWH�.RPSRQHQWH�HLQ�

:HQQ�6LH�VWDWW�HLQHV�V\PEROLVFKHQ�9HNWRUV�HLQHQ�UHHOOHQ�9HNWRU�
HLQJHEHQ��JHEHQ�6LH�GLUHNW�QDFK�MHGHU�.RPSRQHQWH�HLQHQ�
'H]LPDOSXQNW�HLQ��VLHKH�IROJHQGHV�%HLVSLHO��

�� *HEHQ�6LH�GLH�QDFKIROJHQGHQ�
.RPSRQHQWHQ�HLQ��*HEHQ�6LH�]ZLVFKHQ�
GHQ�UHHOOHQ�.RPSRQHQWHQ�HLQ�.RPPD�
XQG�YRU�:LQNHONRPSRQHQWHQ�GDV�
:LQNHO]HLFKHQ�a�HLQ���'DV�
:LQNHO]HLFKHQ�NDQQ�GXUFK�'U�FNHQ�YRQ�
`>��HLQJHJHEHQ�ZHUGHQ��

�� 'U�FNHQ�6LH�\�

6LH�N|QQHQ�HLQHQ�9HNWRU�DXFK�GXUFK�(UVWHOOHQ�HLQHU�HLQ]HLOLJHQ�0DWUL[�PLW�
0DWUL[:ULWHU�HLQJHEHQ��'LHV�ZLUG�ZHLWHU�KLQWHQ�LQ�GLHVHP�.DSLWHO�HU|UWHUW�

:HQQ�GLH�.RRUGLQDWHQQRWDWLRQ�QLFKW�,KUHU�
(LQJDEH�HQWVSULFKW��ZDQGHOW�GHU�+3 ��*�
,KUH�(LQJDEH�LQ�GLH�1RWDWLRQ�XP��,P�
%HLVSLHO�UHFKWV�ZLUG�GDV�]ZHLWH�$UJXPHQW�
�����LQ�HLQ�:LQNHOPD��NRQYHUWLHUW��GD�GLH�
.RRUGLQDWHQQRWDWLRQ�DXI�3RODUNRRUGLQDWHQ�
HLQJHVWHOOW�LVW��DQJH]HLJW�GXUFK�GHQ�3RODUNRRUGLQDWHQLQGLNDWRU���%HDFKWHQ�
6LH��GDVV�V\PEROLVFKH�9HNWRUHQ��HLQVFKOLH�OLFK�GHU�V\PEROLVFKHQ�9HNWRUHQ�
PLW�*DQ]]DKOHOHPHQWHQ��QLFKW�LQ�:LQNHOPD�H�NRQYHUWLHUW�ZHUGHQ�
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Rechnen mit Vektoren

6LH�N|QQHQ�DXI�GHP�+3 ��*�]ZHL�9HNWRUHQ�JHQDX�ZLH�UHHOOH�=DKOHQ�
DGGLHUHQ�XQG�VXEWUDKLHUHQ��8P�]XP�%HLVSLHO�]ZHL�9HNWRUHQ�]X�DGGLHUHQ��
JHEHQ�6LH�GHQ�HUVWHQ�9HNWRU�HLQ��GU�FNHQ�6LH�=��JHEHQ�6LH�GHQ�]ZHLWHQ�
9HNWRU�HLQ�XQG�GU�FNHQ�6LH�\�

6LH�N|QQHQ�HLQHQ�9HNWRU�DXFK�PLW�HLQHP�6NDODU�PXOWLSOL]LHUHQ�XQG�GXUFK�
HLQHQ�6NDODU�GLYLGLHUHQ��

'HU�+3 ��*�HQWKlOW�GDU�EHU�KLQDXV�HLQH�$Q]DKO�YRQ�VSH]LHOOHQ�%HIHKOHQ�
]XP�5HFKQHQ�PLW�9HNWRUHQ��'UHL�GLHVHU�%HIHKOH��%HWUDJ��6NDODUSURGXNW�
XQG�.UHX]SURGXNW��ZHUGHQ�LQ�GHQ�QlFKVWHQ�GUHL�$EVFKQLWWHQ�DXVI�KUOLFK�
EHVFKULHEHQ�

%HWUDJ��DEVROXWH�*U|�H�

'HU�%HWUDJ�HLQHV�9HNWRUV��DXFK�DEVROXWH�*U|�H�RGHU�VNDODUH�*U|�H�
JHQDQQW��LVW�GLH�4XDGUDWZXU]HO�GHU�6XPPH�GHU�4XDGUDWH�GHU�%HWUlJH�DOOHU�
(OHPHQWH��

6R�N|QQHQ�6LH�GLH�DEVROXWH�*U|�H�GHV�9HNWRUV�>�����@�EHUHFKQHQ�

�� 'U�FNHQ�6LH�<Z�

�� 'U�FNHQ�6LH�<+�

�� *HEHQ�6LH���>I���>I���HLQ�

�� 'U�FNHQ�6LH�\�

'DV�(UJHEQLV�LVW� �

6LH�EHQ|WLJHQ�GLH�DEVROXWH�*U|�H�]XP�%HLVSLHO�EHLP�%HVWLPPHQ�GHV�
(LQKHLWVYHNWRUV��(LQ�(LQKHLWVYHNWRU�ZLUG�GXUFK�'LYLGLHUHQ�GHV�9HNWRUV�
GXUFK�VHLQH�DEVROXWH�*U|�H�EHVWLPPW�

6R�N|QQHQ�6LH�GHQ�(LQKHLWVYHNWRU�YRQ�>���@�EHUHFKQHQ�

�� 'U�FNHQ�6LH�< + � >I � }��XP�GHQ�
=lKOHU�HLQ]XJHEHQ�

�� 'U�FNHQ�6LH�z�

�� 'U�FNHQ�6LH�<Z�

�� 'U�FNHQ�6LH�<+���>I����XP�GHQ�
1HQQHU�HLQ]XJHEHQ�

21
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�� 'U�FNHQ�6LH�\��XP�GHQ�(LQKHLWVYHNWRU�]X�EHUHFKQHQ��'DV�(UJHEQLV�
LVW�

Skalarprodukt

'DV�6NDODUSURGXNW�YRQ�]ZHL�9HNWRUHQ�JOHLFKHU�'LPHQVLRQ�LVW�GLH�6XPPH�
GHU�3URGXNWH�GHU�HQWVSUHFKHQGHQ�(OHPHQWHQSDDUH��'DV�6NDODUSURGXNW�
ZLUG�DXFK�LQQHUHV�3URGXNW�JHQDQQW��

6R�N|QQHQ�6LH�GDV�6NDODUSURGXNW�YRQ�>��¥���@�XQG�>¥�����@�EHUHFKQHQ�

�� 'U�FNHQ�6LH�<P��XP�GDV�0HQ��0$7+�DXV]XZlKOHQ�

�� 'U�FNHQ�6LH�2.�RGHU \��XP�GDV�0HQ��9(&725�DXV]XZlKOHQ�

�� 'U�FNHQ�6LH�]��XP�GHQ�%HIHKO�'27�]X�PDUNLHUHQ�XQG�GU�FNHQ�6LH�2.�
RGHU \�

�� 'U�FNHQ�6LH�<+��XP�]ZHL�HFNLJH�.ODPPHUQ�XP�GHQ�HUVWHQ�9HNWRU�
HLQ]XJHEHQ�

�� *HEHQ�6LH�� > I � w > I ��HLQ�

�� 'U�FNHQ�6LH�}��XP�GHQ�&XUVRU�DX�HUKDOE�GHU�HFNLJHQ�.ODPPHUQ�]X�
VHW]HQ�XQG�GDPLW�GLH�(LQJDEH�GHV�HUVWHQ�9HNWRUV�DE]XVFKOLH�HQ�

�� 'U�FNHQ�6LH�>�I��XP�GLH�(LQJDEH�GHV�HUVWHQ�$UJXPHQWV�
DE]XVFKOLH�HQ�

�� 'U�FNHQ�6LH�< +��XP�]ZHL�HFNLJH�
.ODPPHUQ�XP�GHQ�]ZHLWHQ�9HNWRU�
HLQ]XJHEHQ�

�� *HEHQ�6LH�� w > I � > I ��HLQ�

��� 'U�FNHQ�6LH�\��XP�GDV�6NDODUSURGXNW�
GHU�EHLGHQ�9HNWRUHQ�]X�EHUHFKQHQ��'DV�
(UJHEQLV�LVW�LQ�GLHVHP�)DOO����

3
5
--- 4

5
---,
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Kreuzprodukt

'DV�.UHX]SURGXNW�YRQ�]ZHL�9HNWRUHQ�>D�E�F@�XQG�>G�H�I@�LVW�>�EI�¥�FH���FG�¥�
DI���DH�¥�EG�@��'DV�.UHX]SURGXNW�ZLUG�DXFK�DOV�9HNWRUSURGXNW�RGHU�
lX�HUHV�3URGXNW�EH]HLFKQHW��

6R�N|QQHQ�6LH�GDV�.UHX]SURGXNW�YRQ�>�����@�XQG�>�����@�EHUHFKQHQ�

�� 'U�FNHQ�6LH�<P��XP�GDV�0HQ��0$7+�DXV]XZlKOHQ�

�� 'U�FNHQ�6LH�2.�RGHU \��XP�GDV�0HQ��9(&725�DXV]XZlKOHQ�

�� 'U�FNHQ�6LH�]�]ZHLPDO��XP�GHQ�%HIHKO�&5266�]X�PDUNLHUHQ�XQG�
GU�FNHQ�6LH�2.�RGHU \�

�� *HEHQ�6LH�GLH�EHLGHQ�9HNWRUHQ�GXUFK�HLQ�
.RPPD�JHWUHQQW�HLQ�

�� 'U�FNHQ�6LH \��XP�GDV�.UHX]SURGXNW�
GHU�EHLGHQ�9HNWRUHQ�]X�EHUHFKQHQ��'DV�
(UJHEQLV�LVW�LQ�GLHVHP�)DOO�>¥��¥���@�

Listen
(LQH�/LVWH�LVW�HLQH�6DPPOXQJ�HLQHU�EHOLHELJHQ�$Q]DKO�YRQ�2EMHNWHQ��'LH�
2EMHNWH�N|QQHQ�YRQ�EHOLHELJHP�7\S�VHLQ��=DKOHQ��=HLFKHQIROJHQ�XVZ���
XQG�XQWHUVFKLHGOLFKH�2EMHNWW\SHQ�N|QQHQ�LQ�GHUVHOEHQ�/LVWH�HQWKDOWHQ�
VHLQ��(LQH�/LVWH�ZLUG�DXI�GHP�+3 ��*�GXUFK�]ZHL�JHVFKZHLIWH�.ODPPHUQ�
�^`��XP�GLH�2EMHNWH�GDUJHVWHOOW�

Erstellen einer Liste
�� 'U�FNHQ�6LH�<��. 

'LHV�]HLJW�DQ��GDVV�6LH�HLQH�/LVWH�HUVWHOOHQ�P|FKWHQ�

�� *HEHQ�6LH�GLH�(OHPHQWH�HLQ��GLH�6LH�LQ�GLH�/LVWH�DXIQHKPHQ�P|FKWHQ��
7UHQQHQ�6LH�GLH�HLQ]HOQHQ�(OHPHQWH�GXUFK�.RPPDV��G�K��>�I��

�� 'U�FNHQ�6LH�\�
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Arbeiten mit Listen

Befehle mit einem Argument

6LH�N|QQHQ�%HIHKOH��GLH�QXU�HLQ�$UJXPHQW�HUIRUGHUQ��PLW�QXU�HLQHU�
2SHUDWLRQ�DXI�DOOH�(OHPHQWH�HLQHU�/LVWH�DQZHQGHQ�

6R�N|QQHQ�6LH�]�%��GLH�4XDGUDWZXU]HOQ�YRQ������XQG���EHUHFKQHQ�

�� 'U�FNHQ�6LH�r�

�� 'U�FNHQ�6LH�< ����>�I���>�I���

�� 'U�FNHQ�6LH�\�

'LH�SRVLWLYHQ�4XDGUDWZXU]HOQ�DOOHU�GUHL�=DKOHQ�LQ�GHU�/LVWH�ZHUGHQ�
HEHQIDOOV�LQ�HLQHU�/LVWH�DXVJHJHEHQ�

Befehle mit mehreren Argumenten

6LH�N|QQHQ�DXFK�%HIHKOH��GLH�PHKUHUH�$UJXPHQWH�HUIRUGHUQ��PLW�QXU�HLQHU�
2SHUDWLRQ�DXI�DOOH�(OHPHQWH�HLQHU�/LVWH�DQZHQGHQ�

6LH�N|QQHQ�EHLVSLHOVZHLVH�EHUHFKQHQ��ZLH�YLHOH�6WLFKSUREHQ�PLW�MHZHLOV���
2EMHNWHQ�YRQ�3RSXODWLRQHQ�PLW������XQG���2EMHNWHQ�P|JOLFK�VLQG�

�� 'U�FNHQ�6LH�<P��XP�GDV�0HQ��0$7+�DXV]XZlKOHQ�

�� 0DUNLHUHQ�6LH�PLW�+LOIH�GHU�3IHLOWDVWHQ�GDV�0HQ��352%$%,/,7<�

�� 'U�FNHQ�6LH�2.�RGHU \�

�� 'U�FNHQ�6LH�2.�RGHU \��XP�GHQ�%HIHKO�&20%�DXV]XZlKOHQ�

�� 'U�FNHQ�6LH�< ����>I���>I���

�� 'U�FNHQ�6LH�}.

'HU�&XUVRU�EHILQGHW�VLFK�MHW]W�DX�HUKDOE�GHU�/LVWH�GHU�3RSXODWLRQHQ��
DXV�GHQHQ�GLH�6WLFKSUREHQ�HQWQRPPHQ�ZHUGHQ�

�� 'U�FNHQ�6LH�>I���

�� 'U�FNHQ�6LH�\�

'LH�(UJHEQLVVH�ZHUGHQ�LQ�HLQHU�/LVWH�DXVJHJHEHQ��^�������`�

%HDFKWHQ�6LH��GDVV�GHU�%HIHKO�DXI�]ZHL�3DUDPHWHU��DXI�GLH�/LVWH�GHU�
YHUVFKLHGHQHQ�3RSXODWLRQHQ�XQG�DXI�GLH�*U|�H�GHU�6WLFKSUREH��
DQJHZHQGHW�ZXUGH��ZREHL�GLH�3DUDPHWHU�GXUFK�HLQ�.RPPD�JHWUHQQW�
]ZLVFKHQ�]ZHL�JHVFKZHLIWHQ�.ODPPHUQ�DQJHJHEHQ�ZXUGHQ�
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Felder und Matrizen
(LQ�)HOG�LVW�HLQH�EHOLHELJH�UHFKWHFNLJH�$QRUGQXQJ�YRQ�2EMHNWHQ��(LQ�)HOG�
YRQ�UHHOOHQ�RGHU�NRPSOH[HQ�=DKOHQ�ZLUG�QRUPDOHUZHLVH�DOV�0DWUL[�
EH]HLFKQHW�

6LH�N|QQHQ�)HOGHU�DXV�2EMHNWHQ�GHU�XQWHUVFKLHGOLFKVWHQ�7\SHQ�HUVWHOOHQ��
DXV�UHHOOHQ�XQG�NRPSOH[HQ�=DKOHQ��V\PEROLVFKHQ�$XVGU�FNHQ��
=HLFKHQIROJHQ��3URJUDPPHQ�XVZ��6LH�N|QQHQ�EHLVSLHOVZHLVH�HLQH�
'DWHQEDQN�¥�HLQH�1DPHQVOLVWH�PLW�HQWVSUHFKHQGHQ�7HOHIRQQXPPHUQ�¥�DOV�
HLQHQ�)HOGW\S�HUVWHOOHQ�

Erstellen von Feldern

Verwenden von MatrixWriter

6LH�N|QQHQ�HLQ�)HOG�PLW�HLQHP�VSH]LHOOHQ�:HUN]HXJ��0DWUL[:ULWHU��
HUVWHOOHQ��0DWUL[:ULWHU�ZLUG�GXUFK�'U�FNHQ�YRQ�< O�JHVWDUWHW�

:HQQ�6LH�0DWUL[:ULWHU�VWDUWHQ��QLPPW�GLH�
$Q]HLJH�GLH�)RUP�HLQHU�7DEHOOH�PLW�
QXPPHULHUWHQ�=HLOHQ�XQG�6SDOWHQ�lKQOLFK�
ZLH�LQ�HLQHU�7DEHOOHQNDONXODWLRQ�DQ��'LH�
*U|�H�GHV�)HOGHV�ZLUG�LQ�GHU�OLQNHQ�REHUHQ�
(FNH�DQJH]HLJW���'LH�*U|�H�LVW�]X�$QIDQJ�
��á����ZLUG�MHGRFK�EHLP�(LQJHEHQ�YRQ�2EMHNWHQ�LQ�GDV�)HOG�YHUJU|�HUW���
'LH�=HLOHQ�6SDOWHQ�.RRUGLQDWHQ�GHU�DNWLYHQ�=HOOH�ZHUGHQ�LQ�GHU�OLQNHQ�
XQWHUHQ�(FNH�GHU�$Q]HLJH�DQJH]HLJW�

6R�N|QQHQ�6LH�PLW�0DWUL[:ULWHU�HLQ�)HOG�HUVWHOOHQ�

�� 'U�FNHQ�6LH�< O��XP�0DWUL[:ULWHU�]X�VWDUWHQ�

�� *HEHQ�6LH�GDV�2EMHNW�HLQ��GDV�LQ�GHU�HUVWHQ�=HOOH�GHV�)HOGHV�VWHKHQ�VROO�

'LHVHV�2EMHNW�ZLUG�ZlKUHQG�GHU�(LQJDEH�LQ�GHU�%HIHKOV]HLOH�DQJH]HLJW�

�� 'U�FNHQ�6LH�\��XP�GDV�2EMHNW�DXV�GHU�%HIHKOV]HLOH�LQ�GLH�HUVWH�=HOOH�
GHV�)HOGHV�]X�YHUVFKLHEHQ�

=HOOH��¥���G�K��GLH�=HOOH�LQ�=HLOH���XQG�6SDOWH����ZLUG�DNWLYLHUW�

�� *HEHQ�6LH�GLH�UHVWOLFKHQ�2EMHNWH�HLQ��GLH�LQ�=HLOH���GHV�)HOGHV�VWHKHQ�
VROOHQ��'U�FNHQ�6LH�QDFK�MHGHP�2EMHNW�\��XP�HV�DXV�GHU�
%HIHKOV]HLOH�LQ�GLH�QlFKVWH�YHUI�JEDUH�=HOOH�]X�YHUVFKLHEHQ�

HP49_version1.2.book  Page 8  Tuesday, March 7, 2000  10:57 AM



Vektoren, Listen, Felder und Matrizen Seite 8-9

Vektoren, Listen, Felder und M
atrizen

�� :HQQ�6LH�GDV�OHW]WH�2EMHNW�GHU�HUVWHQ�=HLOH�GHV�)HOGHV�HLQJHJHEHQ�
KDEHQ��GU�FNHQ�6LH�]��XP�GHQ�&XUVRU�LQ�GLH�]ZHLWH�=HLOH�GHV�)HOGHV�]X�
EHZHJHQ��'U�FNHQ�6LH�GDQQ�{��ELV�=HOOH��¥���G�K��GLH�HUVWH�=HOOH�GHU�
]ZHLWHQ�=HLOH��GLH�DNWLYH�=HOOH�ZLUG�

�� *HEHQ�6LH�GLH�2EMHNWH�HLQ��GLH�LQ�=HLOH���GHV�)HOGHV�VWHKHQ�VROOHQ��
'U�FNHQ�6LH�QDFK�MHGHP�2EMHNW�\�

'HU�&XUVRU�VSULQJW�MHW]W�DXWRPDWLVFK�]XU�HUVWHQ�=HOOH�GHU�QlFKVWHQ�
=HLOH��ZHQQ�6LH�HLQ�2EMHNW�LQ�GLH�OHW]WH�6SDOWH�HLQHU�=HLOH�HLQJHJHEHQ�
KDEHQ�

:HQQ�6LH�PHKU�2EMHNWH�LQ�HLQH�EHUHLWV�YRUKDQGHQH�=HLOH�HLQJHEHQ�
P|FKWHQ��EHZHJHQ�6LH�GHQ�&XUVRU�PLW�+LOIH�GHU�3IHLOWDVWHQ�LQ�GLH�
HQWVSUHFKHQGH�OHHUH�=HOOH�XQG�JHEHQ�6LH�HLQ�QHXHV�2EMHNW�HLQ��:LH�6LH�
GHQ�&XUVRU�VFKQHOO�GXUFK�JU|�HUH�)HOGHU�EHZHJHQ��LVW�ZHLWHU�XQWHQ�
XQWHU�§6FKQHOOH�&XUVRUEHZHJXQJHQ�LQ�)HOGHUQ¨�EHVFKULHEHQ�

�� 1DFKGHP�6LH�DOOH�2EMHNWH�,KUHV�)HOGHV�HLQJHJHEHQ�KDEHQ��GU�FNHQ�6LH�
\�

0DWUL[:ULWHU�ZLUG�JHVFKORVVHQ�XQG�GDV�YRQ�,KQHQ�HUVWHOOWH�)HOG�ZLUG�LQ�
GHU�6WDQGDUGDQ]HLJH�DQJH]HLJW�

'DV�0HQ�WDVWHQPHQ��YRQ�0DWUL[:ULWHU�ZLUG�LQ�GHU�.XU]DQOHLWXQJ�XQG�LP�
%HQXW]HUKDQGEXFK�I�U�)RUWJHVFKULWWHQH�DXVI�KUOLFK�EHVFKULHEHQ�

Verwenden der Befehlszeile

'LHVH�0HWKRGH�LVW�QXU�I�U�GDV�(UVWHOOHQ�NOHLQHU�)HOGHU�JHHLJQHW��)�U�
JU|�HUH�)HOGHU�VROOWHQ�6LH�0DWUL[:ULWHU�YHUZHQGHQ��ZLH�LP�YRUKHULJHQ�
$EVFKQLWW�EHVFKULHEHQ��

�� 'U�FNHQ�6LH�< +��XP�)HOGEHJUHQ]HU�HLQ]XJHEHQ�

�� 'U�FNHQ�6LH�< +��XP�=HLOHQEHJUHQ]HU�HLQ]XJHEHQ�

�� *HEHQ�6LH�GLH�=HLOH�PLW�GHQ�(OHPHQWHQ�HLQ��'U�FNHQ�6LH�QDFK�MHGHP�
(OHPHQW�>�I�

�� :HQQ�6LH�PHKUHUH�=HLOHQ�HLQJHEHQ�P|FKWHQ��IDKUHQ�6LH�PLW�6FKULWW���
IRUW��$QGHUHQIDOOV�GU�FNHQ�6LH \��XP�GDV�)HOG�]X�HUVWHOOHQ�

�� 'U�FNHQ�6LH�}��XP�GHQ�&XUVRU�UHFKWV�QHEHQ�GHQ�=HLOHQEHJUHQ]HU�]X�
VHW]HQ�

�� :LHGHUKROHQ�6LH�GLH�6FKULWWH�DE�6FKULWW���
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Schnelle Cursorbewegungen in Feldern

:HQQ�HLQ�)HOG�VR�JUR��LVW��GDVV�HV�QLFKW�YROOVWlQGLJ�DQJH]HLJW�ZHUGHQ�
NDQQ��N|QQHQ�6LH�GHQ�&XUVRU�PLW�7DVWHQNRPELQDWLRQHQ�VFKQHOO�
YHUVFKLHEHQ�

> ��YHUVFKLHEW�GHQ�&XUVRU�LQ�GLH�OHW]WH�6SDOWH�

>���YHUVFKLHEW�GHQ�&XUVRU�LQ�GLH�HUVWH�6SDOWH�

>���YHUVFKLHEW�GHQ�&XUVRU�LQ�GLH�HUVWH�=HLOH�

>���YHUVFKLHEW�GHQ�&XUVRU�LQ�GLH�OHW]WH�=HLOH�

< ��YHUVFKLHEW�GHQ�&XUVRU�]XU�QlFKVWHQ�DQ]HLJEDUHQ�6SDOWHQJUXSSH�

<���YHUVFKLHEW�GHQ�&XUVRU�]XU�YRUKHULJHQ�DQ]HLJEDUHQ�6SDOWHQJUXSSH�

>���YHUVFKLHEW�GHQ�&XUVRU�]XU�YRUKHULJHQ�DQ]HLJEDUHQ�=HLOHQJUXSSH�

>���YHUVFKLHEW�GHQ�&XUVRU�]XU�QlFKVWHQ�DQ]HLJEDUHQ�=HLOHQJUXSSH�

Bearbeiten von Feldern
�� 0DUNLHUHQ�6LH�GDV�)HOG�LP�+LVWRU\�6SHLFKHU�XQG�GU�FNHQ�6LH�(',7�

0DWUL[:ULWHU�ZLUG�JHVWDUWHW�XQG�,KU�)HOG�ZLUG�GDULQ�DQJH]HLJW�

�� 0DUNLHUHQ�6LH�PLW�+LOIH�GHU�3IHLOWDVWHQ�GLH�]X�EHDUEHLWHQGH�=HOOH�

�� *HEHQ�6LH�GHQ�QHXHQ�:HUW�HLQ��

�� 'U�FNHQ�6LH�\��XP�GDV�)HOG�]X�DNWXDOLVLHUHQ�

�� :HQQ�6LH�ZHLWHUH�:HUWH�EHDUEHLWHQ�P|FKWHQ��ZLHGHUKROHQ�6LH�GLH�
6FKULWWH�DE�6FKULWW���

�� 'U�FNHQ�6LH�\��XP�GDV�EHDUEHLWHWH�)HOG�LQ�GHQ�+LVWRU\�6SHLFKHU�]X�
YHUVFKLHEHQ�

�� 'U�FNHQ�6LH�\�HUQHXW��XP�GDV�EHDUEHLWHWH�)HOG�DE]XVSHLFKHUQ�

:HQQ�GDV�]X�EHDUEHLWHQGH�)HOG�GDV�OHW]WH�2EMHNW�LP�+LVWRU\�
6SHLFKHU�LVW��N|QQHQ�6LH�DXFK�]�GU�FNHQ��XP�GDV�)HOG�LQ�
0DWUL[:ULWHU�]X�|IIQHQ�
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Rechnen mit Matrizen

:HQQ�6LH�PLW�0DWUL]HQ�UHFKQHQ�P|FKWHQ��P�VVHQ�6LH�HLQH�RGHU�PHKUHUH�
0DWUL]HQ�HLQJHEHQ��6LH�N|QQHQ�0DWUL]HQ�IROJHQGHUPD�HQ�HLQJHEHQ�

� PLW�0DWUL[:ULWHU�

� GXUFK�(LQJHEHQ�LQ�GLH�%HIHKOV]HLOH�

� GXUFK�$XVZlKOHQ�DXV�GHP�+LVWRU\�6SHLFKHU�RGHU�

� GXUFK�$XIUXIHQ�GHV�PLW�GHU�0DWUL[�YHUNQ�SIWHQ�9DULDEOHQQDPHQV�

Addieren oder Subtrahieren von zwei Matrizen

�� *HEHQ�6LH�GLH�HUVWH�0DWUL[�HLQ�

�� 'U�FNHQ�6LH�=�RGHU�-�

�� *HEHQ�6LH�GLH�]ZHLWH�0DWUL[�HLQ�

'LH�]ZHLWH�0DWUL[�PXVV�GLHVHOEHQ�'LPHQVLRQHQ�KDEHQ�ZLH�GLH�HUVWH�
0DWUL[�

�� 'U�FNHQ�6LH�\�

-HGHV�(OHPHQW�GHU�]ZHLWHQ�0DWUL[�ZLUG�]XP�HQWVSUHFKHQGHQ�(OHPHQW�
GHU�HUVWHQ�0DWUL[�DGGLHUW�RGHU�GDYRQ�VXEWUDKLHUW�

Multiplizieren oder Dividieren einer Matrix mit bzw. durch einen 
Skalar

�� *HEHQ�6LH�GLH�0DWUL[�HLQ�

,QIRUPDWLRQHQ��EHU�GDV�$XVZlKOHQ�HLQHU�0DWUL[�DXV�GHP�+LVWRU\�
6SHLFKHU�ILQGHQ�6LH�DXI�6HLWH ����

�� 'U�FNHQ�6LH���RGHU�z�

�� *HEHQ�6LH�GHQ�6NDODU�HLQ�

�� 'U�FNHQ�6LH�\�

-HGHV�(OHPHQW�GHU�0DWUL[�ZLUG�PLW�GHP�6NDODU�PXOWLSOL]LHUW�E]Z��GXUFK�
GHQ�6NDODU�GLYLGLHUW�
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Bestimmen des Matrixprodukts von zwei Matrizen

'D�GLH�0XOWLSOLNDWLRQ�YRQ�0DWUL]HQ�QLFKW�NRPPXWDWLY�LVW��VSLHOW�GLH�
5HLKHQIROJH�GHU�HLQJHJHEHQHQ�0DWUL]HQ�HLQH�ZHVHQWOLFKH�5ROOH��'LH�
$Q]DKO�GHU�6SDOWHQ�GHU�HUVWHQ�0DWUL[�PXVV�JOHLFK�GHU�$Q]DKO�GHU�=HLOHQ�
GHU�]ZHLWHQ�0DWUL[�VHLQ�

�� *HEHQ�6LH�GLH�HUVWH�0DWUL[�HLQ�

�� 'U�FNHQ�6LH���

�� *HEHQ�6LH�GLH�]ZHLWH�0DWUL[�HLQ�

�� 'U�FNHQ�6LH�\�

'DV�(UJHEQLV�LVW�HLQH�0DWUL[�PLW�GHUVHOEHQ�$Q]DKO�YRQ�=HLOHQ�ZLH�GLH�HUVWH�
0DWUL[�XQG�GHUVHOEHQ�$Q]DKO�YRQ�6SDOWHQ�ZLH�GLH�]ZHLWH�0DWUL[��-HGHV�
(OHPHQW�GHU�3URGXNWPDWUL[�LVW�GDV�3URGXNW�GHU�HQWVSUHFKHQGHQ�=HLOH�XQG�
6SDOWH�GHU�XUVSU�QJOLFKHQ�0DWUL]HQ�

Bestimmen der Determinante einer quadratischen Matrix

�� *HEHQ�6LH�'(7�LQ�GLH�%HIHKOV]HLOH�HLQ�

�� 'U�FNHQ�6LH�< _�

�� *HEHQ�6LH�GLH�0DWUL[�HLQ�

�� 'U�FNHQ�6LH�\�

'LH�'HWHUPLQDQWH�HLQHU�0DWUL[�NDQQ�EHLP�/|VHQ�HLQHV�OLQHDUHQ�
*OHLFKXQJVV\VWHPV�YHUZHQGHW�ZHUGHQ��(LQH�DQGHUH�0HWKRGH�LVW�GLH�
$QZHQGXQJ�GHU�*DX�VFKHQ�(OLPLQDWLRQ�]XP�%HUHFKQHQ�GHU�
=HLOHQVWXIHQQRUPDOIRUP�GHU�0DWUL[��'LHVH�0HWKRGH�ZLUG�LP�QlFKVWHQ�
$EVFKQLWW�EHVFKULHEHQ�

Lösen eines linearen Gleichungssystems

(LQH�0HWKRGH�]XP�/|VHQ�HLQHV�OLQHDUHQ�*OHLFKXQJVV\VWHPV�ZXUGH�LQ�
.DSLWHO���EHVFKULHEHQ��'LHVH�0HWKRGH�YHUZHQGHW�GHQ�QXPHULVFKHQ�/|VHU��
'HU�+3 ��*�YHUI�JW�DXFK��EHU�HLQHQ�0DWUL[EHIHKO�]XP�/|VHQ�YRQ�OLQHDUHQ�
*OHLFKXQJVV\VWHPHQ��'LHVHU�%HIHKO��55()��YHUZHQGHW�GLH�*DX�VFKH�
(OLPLQDWLRQ�]XP�%HUHFKQHQ�GHU�=HLOHQVWXIHQQRUPDOIRUP�HLQHU�
HUZHLWHUWHQ�0DWUL[�

6LH�N|QQHQ�GHQ�%HIHKO�55()�LP�GLUHNWHQ�RGHU�VFKULWWZHLVHQ�0RGXV�
YHUZHQGHQ���6LHKH�§(LQVWHOOHQ�GHV�VFKULWWZHLVHQ�0RGXV¨�DXI�6HLWH������I�U�
$QZHLVXQJHQ�]XP�VFKULWWZHLVHQ�0RGXV���,Q�GLHVHP�0RGXV�I�KUW�GHU�
+3 ��*�GLH�*DX�VFKH�(OLPLQDWLRQ�VFKULWWZHLVH�GXUFK��9RU�GHU�
'XUFKI�KUXQJ�MHGHV�HLQ]HOQHQ�6FKULWWV�]HLJW�GHU�+3 ��*�HLQH�
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%HVFKUHLEXQJ�GHU�QlFKVWHQ�$NWLRQ�DQ��'U�FNHQ�6LH�2.��XP�GLH�$XVI�KUXQJ�
GHU�HLQ]HOQHQ�6FKULWWH�]X�DNWLYLHUHQ�

%HLVSLHO��6LH�P|FKWHQ�GDV�IROJHQGH�*OHLFKXQJVV\VWHP�O|VHQ�

�[����\� ���

�[�¥��\� ��

'D]X�N|QQHQ�6LH�IROJHQGHUPD�HQ�YRUJHKHQ�

�� *HEHQ�6LH�55()�LQ�GHU�%HIHKOV]HLOH�HLQ�

§55()¨�LVW�GHU�%HIHKO�52:�5('8&('�(&+(/21�)250�
�=HLOHQVWXIHQQRUPDOIRUP��

�� 'U�FNHQ�6LH�< _�

�� *HEHQ�6LH�GLH�HUZHLWHUWH�0DWUL[�HLQ�RGHU�ZlKOHQ�6LH�VLH�DXV�

'LH�HUZHLWHUWH�0DWUL[�EHVWHKW�DXV�GHQ�.RHIIL]LHQWHQ�XQG�.RQVWDQWHQ�
GHV�6\VWHPV��ZREHL�GLH�.RQVWDQWHQ�LQ�GHU�UHFKWHQ�6SDOWH�GHU�0DWUL[�
DQJHRUGQHW�VLQG���,Q�GLHVHP�%HLVSLHO�VLHKW�GLH�HUZHLWHUWH�0DWUL[�ZLH�
IROJW�DXV�

�� 'U�FNHQ�6LH�\�

� ,P�VFKULWWZHLVHQ�0RGXV�ZLUG�HLQH�%HVFKUHLEXQJ�GHV�HUVWHQ�6FKULWWV�
GHV�9HUIDKUHQV�DQJH]HLJW��'U�FNHQ�6LH�2.��XP�GDV�(UJHEQLV�GLHVHV�
6FKULWWV�DQ]X]HLJHQ��'U�FNHQ�6LH�2.��ELV�GHU�JHVDPWH�
5HGX]LHUXQJVSUR]HVV�GXUFKODXIHQ�LVW�XQG�GLH�
=HLOHQVWXIHQQRUPDOIRUP�GHU�0DWUL[�DQJH]HLJW�ZLUG�

� :HQQ�GHU�VFKULWWZHLVH�0RGXV�QLFKW�JHVHW]W�LVW��ZLUG�GLH�
=HLOHQVWXIHQQRUPDOIRUP�GHU�HUZHLWHUWHQ�0DWUL[�VRIRUW�DQJH]HLJW�

'LH�=HLOHQVWXIHQQRUPDOIRUP�GHU�HUZHLWHUWHQ�0DWUL[�LP�YRUOLHJHQGHQ�
%HLVSLHO�LVW�

'LH�/|VXQJ�GHV�OLQHDUHQ�*OHLFKXQJVV\VWHPV�VWHKW�LQ�GHU�UHFKWHQ�6SDOWH�
GHU�=HLOHQVWXIHQQRUPDOIRUP�GHU�HUZHLWHUWHQ�0DWUL[��LP�YRUOLHJHQGHQ�
%HLVSLHO�[� ���XQG�\� ���

6LH�N|QQHQ�GLH�%HDUEHLWXQJ�JUR�HU�0DWUL]HQ�GXUFK�6HW]HQ�GHV�
6\VWHP�)ODJV�/$5*(�0$75,&(6��¥�����EHVFKOHXQLJHQ�

3 4 25

5 3– 3

1 0 3

0 1 4
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Statistikfunktionen

Kapitel 9

Statistikfunktionen

Inhalt

%HVFKUHLEHQGH�6WDWLVWLN����������������������������������������������������������

6WDUWHQ�HLQHU�$QZHQGXQJ�XQG�)HVWOHJHQ�GHU�'DWHQ ������

6WDWLVWLNHQ�PLW�HLQHU�9DULDEOHQ������������������������������������������

(UVWHOOHQ�YRQ�+lXILJNHLWVVWDWLVWLNHQ ��������������������������������

$QSDVVHQ�HLQHV�0RGHOOV�DQ�HLQHQ�'DWHQVDW]�������������������

%HUHFKQHQ�YRQ�6XPPHQVWDWLVWLNHQ����������������������������������

3ORWWHQ�YRQ�6WDWLVWLNHQ�������������������������������������������������������

%HXUWHLOHQGH�6WDWLVWLN �������������������������������������������������������������

%HLVSLHOGDWHQ�����������������������������������������������������������������������

)XQNWLRQHQ�GHU�EHXUWHLOHQGHQ�6WDWLVWLN ���������������������������

+\SRWKHVHQWHVWV �����������������������������������������������������������������

9HUWUDXHQVLQWHUYDOOH ����������������������������������������������������������

Einleitung
,Q�GLHVHP�.DSLWHO�ZLUG�EHVFKULHEHQ��ZLH�6LH�GHQ�+3���*�]XU�VWDWLVWLVFKHQ�
$QDO\VH�YRQ�'DWHQ�YHUZHQGHQ�N|QQHQ��6LH�N|QQHQ�GHQ�+3���*�]XU�
$QDO\VH�YRQ�]ZHL�DOOJHPHLQHQ�6WDWLVWLN�.DWHJRULHQ�YHUZHQGHQ�

� 0LW�)XQNWLRQHQ�GHU�EHVFKUHLEHQGHQ�6WDWLVWLN�N|QQHQ�6LH�*U|�HQ�
ZLH�0LWWHOZHUW��9DULDQ]�XQG�6WDQGDUGDEZHLFKXQJ�EHUHFKQHQ��6LH�
N|QQHQ�DXFK�5HJUHVVLRQVWHFKQLNHQ�YHUZHQGHQ��XP�HLQ�V\PEROLVFKHV�
0RGHOO�DQ�GHQ�'DWHQVDW]�DQ]XSDVVHQ�

� 'LH�EHXUWHLOHQGH�6WDWLVWLN�HUP|JOLFKW�GLH�%HUHFKQXQJ�YRQ�*U|�HQ�
ZLH�9HUWUDXHQVLQWHUYDOOHQ��6LH�N|QQHQ�+\SRWKHVHQWHVWV�EDVLHUHQG�DXI�
GHU�QRUPDOHQ�=��RGHU�6WXGHQW�W�9HUWHLOXQJ�GXUFKI�KUHQ��

'LH�$QZHQGXQJHQ�GHU�EHXUWHLOHQGHQ�6WDWLVWLN�EHLQKDOWHQ�HLQH�2QOLQH�
+LOIH��6LH�N|QQHQ�DXI�HLQHU�EHOLHELJHQ�$Q]HLJH�GHU�EHXUWHLOHQGHQ�
6WDWLVWLN�+(/3�GU�FNHQ��XP�+LOIH�]X�GHQ�QRWZHQGLJHQ�(LQJDEHQ�
DQ]X]HLJHQ��
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Beschreibende Statistik
6LH�N|QQHQ�PLW�GHQ�$QZHQGXQJHQ�GHV�+3���*�]XU�EHVFKUHLEHQGHQ�
6WDWLVWLN�GLH�LQ�HLQHU�0DWUL[�JHVSHLFKHUWHQ�'DWHQ�DQDO\VLHUHQ�

� 9HUZHQGHQ�6LH�GLH�$QZHQGXQJ�6LQJOH�YDULDEOH�VWDWLVWLFV�
�6WDWLVWLNIXQNWLRQHQ�PLW�HLQHU�9DULDEOHQ���XP�:HUWH�ZLH�
0LWWHOZHUW��6WDQGDUGDEZHLFKXQJ�XQG�9DULDQ]�I�U�HLQHQ�6DW]�YRQ�
6WDWLVWLNHQ�PLW�HLQHU�9DULDEOHQ��ZLH�]�%��HLQHU�6SDOWH�HLQHU�0DWUL[��]X�
EHUHFKQHQ�

� 9HUZHQGHQ�6LH�GLH�$QZHQGXQJ�)UHTXHQFLHV�
�+lXILJNHLWVVWDWLVWLN���XP�GLH�+lXILJNHLWVYHUWHLOXQJ�HLQHV�
'DWHQVDW]HV�]X�HUPLWWHOQ�

� 9HUZHQGHQ�6LH�GLH�$QZHQGXQJ�)LW�GDWD��$QSDVVHQ�HLQHV�0RGHOOV�
DQ�HLQHQ�'DWHQVDW]���XP�GLH�%H]LHKXQJ�]ZLVFKHQ�GHQ�'DWHQ�YRQ�
]ZHL�6SDOWHQ�]X�TXDQWLIL]LHUHQ�

� 9HUZHQGHQ�6LH�GLH�$QZHQGXQJ�6XPPDU\�VWDWLVWLFV�
�6XPPHQVWDWLVWLN���XP�6XPPHQVWDWLVWLNHQ�YRQ�]ZHLGLPHQVLRQDOHQ�
'DWHQVlW]HQ�]X�EHUHFKQHQ��

Starten einer Anwendung und Festlegen der Daten

6R�N|QQHQ�6LH�HLQH�$QZHQGXQJ�]XU�EHVFKUHLEHQGHQ�6WDWLVWLN�VWDUWHQ�

�� 'U�FNHQ�6LH�>÷��XP�GLH�$XVZDKOOLVWH�§6WDWLVWLFV¨�DQ]X]HLJHQ�

�� :lKOHQ�6LH�PLW�+LOIH�GHU�3IHLOWDVWHQ�GLH�JHZ�QVFKWH�
6WDWLVWLNDQZHQGXQJ�XQG�GU�FNHQ�6LH�\�

'LH�(LQJDEHPDVNH�I�U�GLH�$QZHQGXQJ�ZLUG�DQJH]HLJW�

:HQQ�6LH�GLH�(LQJDEHPDVNH�I�U�HLQH�6WDWLVWLNDQZHQGXQJ�|IIQHQ��ZHUGHQ�
GLH�DQJH]HLJWHQ�'DWHQ�VWDQGDUGPl�LJ�GHU�9DULDEOHQ�§Σ'$7¨�HQWQRPPHQ��
6LH�N|QQHQ��EHU�GLH�(LQJDEHPDVNH�HLQHU�6WDWLVWLNDQZHQGXQJ�GLH�]X�
DQDO\VLHUHQGHQ�'DWHQ�ZLH�IROJW�HLQJHEHQ�

� :HQQ�6LH�QHXH�'DWHQ�]XU�$QDO\VH�HUVWHOOHQ�P|FKWHQ��GU�FNHQ�6LH�(',7��
XP�0DWUL[:ULWHU�]X�VWDUWHQ��'LH�YRQ�,KQHQ�HUVWHOOWHQ�'DWHQ�ZHUGHQ�LQ�
GHU�9DULDEOHQ�§Σ'$7¨�JHVSHLFKHUW�

� :HQQ�6LH�HLQ�2EMHNW��]�%��HLQH�EHUHLWV�YRUKDQGHQH�0DWUL[��DXVZlKOHQ�
P|FKWHQ��GU�FNHQ�6LH�&+226�XQG�ZlKOHQ�6LH�GDV�2EMHNW�DXV�GHU�/LVWH�
DXV��'LH�'DWHQ�ZHUGHQ�LQ�GLH�9DULDEOH�§Σ'$7¨�NRSLHUW��
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Statistikfunktionen

Statistiken mit einer Variablen

6LH�P�VVHQ�GLH�6SDOWH�GHU�0DWUL[�DQJHEHQ��GLH�GLH�]X�DQDO\VLHUHQGHQ�
'DWHQ�HQWKlOW�

6R�N|QQHQ�6LH�6WDWLVWLNHQ�PLW�HLQHU�9DULDEOHQ�EHUHFKQHQ�

�� 9HUZHQGHQ�6LH�GLH�XQWHU�§6WDUWHQ�HLQHU�$QZHQGXQJ�XQG�)HVWOHJHQ�GHU�
'DWHQ¨�DXI�6HLWH�����EHVFKULHEHQH�0HWKRGH��XP�GLH�(LQJDEHPDVNH�
§6LQJOH�YDULDEOH�VWDWLVWLFV¨�]X�|IIQHQ�XQG�GLH�]X�DQDO\VLHUHQGHQ�'DWHQ�
]X�ODGHQ�

�� *HEHQ�6LH�LP�)HOG�§&RO¨�GLH�1XPPHU�GHU�0DWUL[VSDOWH�HLQ��GLH�GLH�]X�
DQDO\VLHUHQGHQ�'DWHQ�HQWKlOW��

�� 'U�FNHQ�6LH�LP�)HOG�§7\SH¨�&+226�81'�ZlKOHQ�6LH�GHQ�7\S�,KUHU�
6WDWLVWLNGDWHQ�DXV�

¥ :HQQ�,KUH�'DWHQ�HLQH�6WLFKSUREH�DXV�HLQHU�*HVDPWSRSXODWLRQ�
EHVFKUHLEHQ��ZlKOHQ�6LH�6$03/(�

¥ :HQQ�,KUH�'DWHQ�GLH�*HVDPWSRSXODWLRQ�EHVFKUHLEHQ��ZlKOHQ�6LH�
3238/$7,21�

�� 6HW]HQ�6LH�GHQ�&XUVRU�LQ�GDV�)HOG�GHU�]X�EHUHFKQHQGHQ�6WDWLVWLN�XQG�
GU�FNHQ�6LH�&+.��:LHGHUKROHQ�6LH�GHQ�9RUJDQJ�I�U�DQGHUH�6WDWLVWLNHQ��
GLH�6LH�EHUHFKQHQ�P|FKWHQ�

�� 'U�FNHQ�6LH�2.��'LH�DXVJHZlKOWHQ�:HUWH�ZHUGHQ�EHUHFKQHW�XQG�DOV�
/LVWH�LP�+LVWRU\�6SHLFKHU�DQJH]HLJW�

6LH�N|QQHQ�GLH�IROJHQGHQ�6WDWLVWLNHQ�PLW�HLQHU�9DULDEOHQ�EHUHFKQHQ�

0HDQ /LHIHUW�GHQ�DULWKPHWLVFKHQ�0LWWHOZHUW�

6WG�'HY /LHIHUW�GLH�6WDQGDUGDEZHLFKXQJ�

9DULDQFH� /LHIHUW�GLH�GXUFK�GDV�)HOG�§7\SH¨�DQJHJHEHQH�9DULDQ]�
�HQWZHGHU�6WLFKSUREHQYDULDQ]�RGHU�3RSXODWLRQVYDULDQ]���

7RWDO /LHIHUW�GLH�6XPPH�GHU�'DWHQ�

0D[LPXP /LHIHUW�GHQ�JU|�WHQ�'DWHQZHUW�

0LQLPXP /LHIHUW�GHQ�NOHLQVWHQ�'DWHQZHUW�
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Erstellen von Häufigkeitsstatistiken

+lXILJNHLWVYHUWHLOXQJHQ�EHVFKUHLEHQ��ZLH�'DWHQ�LQ�HLQHU�6WLFKSUREH��EHU�
HLQH�EHVWLPPWH�0HQJH�YRQ�8QWHULQWHUYDOOHQ��RGHU�%HKlOWHUQ��YHUWHLOW�VLQG��
6LH�P�VVHQ�)ROJHQGHV�DQJHEHQ�

� GHQ�NOHLQVWHQ�:HUW�GHU�'DWHQHOHPHQWH��XP�LQ�GHU�
+lXILJNHLWVYHUWHLOXQJ�EHU�FNVLFKWLJW�]X�ZHUGHQ�

� GLH�$Q]DKO�GHU�%HKlOWHU�

� GLH�*U|�H�GHU�%HKlOWHU��

'LH�6WDWLVWLNDQZHQGXQJ�ULFKWHW�GLH�DQJHJHEHQH�$Q]DKO�GHU�,QWHUYDOOH�YRP�
NOHLQVWHQ�:HUW�DQ�HLQ��-HGHV�,QWHUYDOO�ZLUG�DXI�GLH�YRQ�,KQHQ�DQJHJHEHQH�
*U|�H�JHVHW]W��'DUDXV�OHLWHW�GLH�6WDWLVWLNDQZHQGXQJ�GHQ�K|FKVWHQ�
DXI]XQHKPHQGHQ�'DWHQZHUW�DE�

6R�N|QQHQ�6LH�HLQH�+lXILJNHLWVYHUWHLOXQJ�I�U�,KUH�'DWHQ�HUVWHOOHQ�

�� 9HUZHQGHQ�6LH�GLH�XQWHU�§6WDUWHQ�HLQHU�$QZHQGXQJ�XQG�)HVWOHJHQ�GHU�
'DWHQ¨�DXI�6HLWH�����EHVFKULHEHQH�0HWKRGH��XP�GLH�(LQJDEHPDVNH�
§)UHTXHQFLHV¨�]X�|IIQHQ�XQG�GLH�]X�DQDO\VLHUHQGHQ�'DWHQ�]X�ODGHQ�

�� *HEHQ�6LH�LP�)HOG�§;�0LQ¨�GHQ�NOHLQVWHQ�:HUW�HLQ��PLW�GHP�HLQH�
6WLFKSUREH�QRFK�LQQHUKDOE�HLQHV�%HKlOWHUV�OLHJW�

�� *HEHQ�6LH�LP�)HOG�§%LQ�&RXQW¨�GLH�$Q]DKO�GHU�,QWHUYDOOH�E]Z��%HKlOWHU�
HLQ�

�� *HEHQ�6LH�LP�)HOG�§%LQ�:LGWK¨�GLH�*U|�H�MHGHV�,QWHUYDOOV�E]Z��
%HKlOWHUV�HLQ��

'LH�6WDWLVWLNDQZHQGXQJ�EHUHFKQHW�GHQ�K|FKVWP|JOLFKHQ�:HUW�I�U�GLH�
6WLFKSUREH�

�� 'U�FNHQ�6LH�2.��'LH�IROJHQGHQ�'DWHQ�ZHUGHQ�DOV�/LVWH�LQ�GHQ�+LVWRU\�
6SHLFKHU�JHVFKULHEHQ�

¥ HLQ�)HOG�PLW�*DQ]]DKOHQ��GLH�MHZHLOV�GLH�$Q]DKO�GHU�'DWHQZHUWH�
DQJHEHQ��GLH�LQ�GLH�HLQ]HOQHQ�%HKlOWHU�IDOOHQ��LQ�DXIVWHLJHQGHU�
,QWHUYDOOUHLKHQIROJH��

¥ HLQ�9HNWRU�PLW�]ZHL�(OHPHQWHQ��'DV�HUVWH�(OHPHQW�JLEW�GLH�$Q]DKO�
GHU�(OHPHQWH�XQWHUKDOE�GHV�0LQLPDOZHUWHV�XQG�GDV�]ZHLWH�GLH�
$Q]DKO�GHU�(OHPHQWH�REHUKDOE�GHV�0D[LPDOZHUWHV�DQ�
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Statistikfunktionen

Anpassen eines Modells an einen Datensatz

6LH�N|QQHQ�GLH�6WDWLVWLNDQZHQGXQJ�]XP�%HUHFKQHQ�GHV�3HDUVRQVFKHQ�
.RUUHODWLRQVNRHIIL]LHQWHQ�I�U�]ZHLGLPHQVLRQDOH�'DWHQ�YHUZHQGHQ��'LH�
6WDWLVWLNDQZHQGXQJ�TXDQWLIL]LHUW�GLH�.RUUHODWLRQ�]ZLVFKHQ�'DWHQ�LQ�]ZHL�
EHOLHELJHQ�6SDOWHQ�HLQHU�0DWUL[��6LH�N|QQHQ�GDV�]X�YHUZHQGHQGH�
5HJUHVVLRQVPRGHOO�VHOEVW�DXVZlKOHQ�RGHU�6LH�N|QQHQ�GLH�2SWLRQ�§%HVW�
)LW¨�ZlKOHQ��GDPLW�GHU�7DVFKHQUHFKQHU�GLH�EHVWH�.RUUHODWLRQ�DXV�VHLQHU�
%LEOLRWKHN�YRQ�$QSDVVXQJVW\SHQ�ILQGHW�

'LH�IROJHQGHQ�YLHU�5HJUHVVLRQVPRGHOOH�VWHKHQ�]XU�9HUI�JXQJ�

� /LQHDUH�$QSDVVXQJ

� /RJDULWKPLVFKH�$QSDVVXQJ

� ([SRQHQWLHOOH�$QSDVVXQJ

�RGHU�

� 3RWHQ]IXQNWLRQHQ�$QSDVVXQJ

� �RGHU�

6R�N|QQHQ�6LH�GLH�(LQ]HOKHLWHQ�GHV�]X�,KUHQ�'DWHQ�SDVVHQGHQ�
5HJUHVVLRQVPRGHOOV�HUPLWWHOQ�

�� 9HUZHQGHQ�6LH�GLH�XQWHU�§6WDUWHQ�HLQHU�$QZHQGXQJ�XQG�)HVWOHJHQ�GHU�
'DWHQ¨�DXI�6HLWH�����EHVFKULHEHQH�0HWKRGH��XP�GLH�(LQJDEHPDVNH�§)LW�
'DWD¨�]X�|IIQHQ�XQG�GLH�]X�DQDO\VLHUHQGHQ�'DWHQ�]X�ODGHQ�

�� *HEHQ�6LH�LP�)HOG�§�;�&RO¨�GLH�6SDOWHQQXPPHU�PLW�GHQ�:HUWHQ�GHU�
XQDEKlQJLJHQ�9DULDEOHQ�HLQ�

�� *HEHQ�6LH�LP�)HOG�§<�&RO¨�GLH�6SDOWHQQXPPHU�PLW�GHQ�:HUWHQ�GHU�
DEKlQJLJHQ�9DULDEOHQ�HLQ�

�� 6HW]HQ�6LH�GHQ�&XUVRU�LQ�GDV�)HOG�§0RGHO¨�XQG�GU�FNHQ�6LH�&+226��
(LQH�$XVZDKOOLVWH�PLW�GHQ�]XU�9HUI�JXQJ�VWHKHQGHQ�
5HJUHVVLRQVPRGHOOHQ�ZLUG�DQJH]HLJW�

�� :lKOHQ�6LH�GDV�5HJUHVVLRQVPRGHOO��GDV�6LH�DXI�,KUH�'DWHQ�DQZHQGHQ�
P|FKWHQ�RGHU�ZlKOHQ�6LH�§%HVW�ILW¨��XP�GDV�DP�EHVWHQ�SDVVHQGH�
0RGHOO�DQ]XZHQGHQ��

y b mx+=

y b m xln+=

y be
mx= yln b mx+ln=

y bx
m= yln bln m xln+=
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�� 'U�FNHQ�6LH�2.��XP�GLH�(LQ]HOKHLWHQ�GHU�5HJUHVVLRQ�]X�EHUHFKQHQ��'LH�
IROJHQGHQ�(OHPHQWH�ZHUGHQ�LP�+LVWRU\�6SHLFKHU�DQJH]HLJW�

¥ (OHPHQW����.RYDULDQ]

¥ (OHPHQW����.RUUHODWLRQVNRHIIL]LHQW

¥ (OHPHQW����5HJUHVVLRQVIRUPHO

Anwendung der Regressionsanalyse zur Vorhersage eines Wertes

6LH�N|QQHQ�HLQH�5HJUHVVLRQVDQDO\VH�]XU�9RUKHUVDJH�YRQ�\�:HUWHQ�
YHUZHQGHQ�

�� )�KUHQ�6LH�6FKULWWH���ELV���GHV�YRUKHULJHQ�$EVFKQLWWV�DXV��XP�HLQH�
5HJUHVVLRQVDQDO\VH�I�U�,KUH�'DWHQ�GXUFK]XI�KUHQ�

�� 'U�FNHQ�6LH�35('��'LH�(LQJDEHPDVNH�§3UHGLFW�9DOXHV¨�ZLUG�DQJH]HLJW�

�� *HEHQ�6LH�LP�)HOG�§;¨�GHQ�EHNDQQWHQ�:HUW�HLQ��I�U�GHQ�6LH�GHQ�
HQWVSUHFKHQGHQ�\�:HUW�ILQGHQ�P|FKWHQ�

�� 6HW]HQ�6LH�GHQ�&XUVRU�LQ�GDV�)HOG�§<¨�XQG�GU�FNHQ�6LH�35('��'HU�
DQKDQG�GHU�5HJUHVVLRQ�EHUHFKQHWH�:HUW�ZLUG�DQJH]HLJW�

Berechnen von Summenstatistiken

6LH�N|QQHQ�GLH�6XPPHQVWDWLVWLNDQZHQGXQJ�I�U�GLH�%HUHFKQXQJ�YRQ�ELV�]X�
VHFKV�6XPPHQVWDWLVWLNHQ�I�U�]ZHLGLPHQVLRQDOH�'DWHQ�YHUZHQGHQ��

6R�N|QQHQ�6LH�6XPPHQVWDWLVWLNHQ�EHUHFKQHQ�

�� 9HUZHQGHQ�6LH�GLH�XQWHU�§6WDUWHQ�HLQHU�$QZHQGXQJ�XQG�)HVWOHJHQ�GHU�
'DWHQ¨�DXI�6HLWH�����EHVFKULHEHQH�0HWKRGH��XP�GLH�(LQJDEHPDVNH�
§6XPPDU\�6WDWLVWLFV¨�]X�|IIQHQ�XQG�GLH�]X�DQDO\VLHUHQGHQ�'DWHQ�]X�
ODGHQ�

�� *HEHQ�6LH�LQ�GHQ�)HOGHUQ�§;�&RO¨�XQG�§<�&RO¨�GLH�6SDOWHQ�DQ��GLH�GLH�]X�
DQDO\VLHUHQGHQ�'DWHQ�HQWKDOWHQ�

�� 1DYLJLHUHQ�6LH�PLW�+LOIH�GHU�3IHLOWDVWHQ�LQ�GHQ�)HOGHUQ�§&DOFXODWH¨��
'U�FNHQ�6LH�&+.��XP�GLH�]X�EHUHFKQHQGHQ�:HUWH�DXV]XZlKOHQ��'LH�
JHZlKOWHQ�)HOGHU�ZHUGHQ�PLW�HLQHP�+lNFKHQ�PDUNLHUW��6LH�N|QQHQ�GLH�
IROJHQGHQ�6XPPHQVWDWLVWLNHQ�EHUHFKQHQ�

Σ; 'LH�6XPPH�GHU�:HUWH�GHU�;�6SDOWH�YRQ�Σ'$7�

6LH�N|QQHQ�]XYRU�PLW�GLHVHU�0HWKRGH�HLQHQ�[�:HUW�I�U�HLQHQ�
EHNDQQWHQ�\�:HUW�YRUKHUVDJHQ��MHGRFK�LVW�GLH�/|VXQJ�
P|JOLFKHUZHLVH�PDWKHPDWLVFK�QLFKW�NRUUHNW�
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Σ< 'LH�6XPPH�GHU�:HUWH�GHU�<�6SDOWH�YRQ�Σ'$7�

Σ;� 'LH�6XPPH�GHU�4XDGUDWH�GHU�;�6SDOWH�YRQ�Σ'$7�

Σ<� 'LH�6XPPH�GHU�4XDGUDWH�GHU�<�6SDOWH�YRQ�Σ'$7�

Σ;< 'LH�6XPPH�GHU�3URGXNWH�GHU�]XVDPPHQJHK|ULJHQ�'DWHQSDDUH�
GHU�;��XQG�<�6SDOWH�YRQ�Σ'$7�

1Σ 'LH�$Q]DKO�GHU�=HLOHQ�LQ�Σ'$7�
�� 'U�FNHQ�6LH�2.��XP�GLH�6XPPHQVWDWLVWLNHQ�]X�EHUHFKQHQ��'LH�

6WDWLVWLNHQ�ZHUGHQ�LP�+LVWRU\�6SHLFKHU�DQJH]HLJW�

Plotten von Statistiken

'LH�IROJHQGHQ�VWDWLVWLVFKHQ�3ORW�7\SHQ�VWHKHQ�]XU�9HUI�JXQJ�

� +LVWRJUDPPH

� %DONHQGLDJUDPPH

� 6WUHXXQJV�'LDJUDPPH

'LHVH�3ORW�7\SHQ�SORWWHQ�VWDQGDUGPl�LJ�GLH�LQ�Σ'$7�JHVSHLFKHUWHQ�
:HUWH��:HLWHUH�(LQ]HOKHLWHQ��EHU�GDV�3ORWWHQ�YRQ�VWDWLVWLVFKHQ�'DWHQ�
ILQGHQ�6LH�LQ�.DSLWHO����§3ORWWHQ�YRQ�*UDSKHQ¨�

Beurteilende Statistik
6LH�N|QQHQ�PLW�GHQ�)XQNWLRQHQ�GHU�EHXUWHLOHQGHQ�6WDWLVWLN�GHV�+3���*�
9HUWUDXHQVLQWHUYDOOH�EHUHFKQHQ�XQG�+\SRWKHVHQWHVWV�DQKDQG�GHU�
QRUPDOHQ�=��XQG�6WXGHQW�W�9HUWHLOXQJ�GXUFKI�KUHQ��

6LH�N|QQHQ�DQKDQG�GHU�6WDWLVWLNHQ�YRQ�HLQ�RGHU�]ZHL�6WLFKSUREHQ�
+\SRWKHVHQWHVWV�I�U�GLH�IROJHQGHQ�:HUWH�GXUFKI�KUHQ�XQG�
9HUWUDXHQVLQWHUYDOOH�EHUHFKQHQ�

� 0LWWHOZHUW

� (UIROJVDQWHLO

� 'LIIHUHQ]�]ZLVFKHQ�]ZHL�0LWWHOZHUWHQ

� 'LIIHUHQ]�]ZLVFKHQ�]ZHL�(UIROJVDQWHLOHQ

'HU�7DVFKHQUHFKQHU�VWHOOW�I�U�MHGHQ�7HVW�HLQH�2QOLQH�+LOIH�EHUHLW��6LH�
N|QQHQ�DXI�GLH�2QOLQH�+LOIH�]XJUHLIHQ��LQGHP�6LH�LQ�GHU�(LQJDEHPDVNH�GHV�
MHZHLOLJHQ�7HVWV�+(/3�GU�FNHQ�
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Beispieldaten

%HLP�HUVWHQ�=XJULII�DXI�GLH�(LQJDEHPDVNHQ�GHU�7HVWV�I�U�GLH�
EHXUWHLOHQGHQ�6WDWLVWLN�HQWKDOWHQ�GLH�(LQJDEHPDVNHQ�VWDQGDUGPl�LJ�
%HLVSLHOGDWHQ��'LHVH�%HLVSLHOGDWHQ�ZXUGHQ�VR�HUVWHOOW��GDVV�VLH�I�U�GHQ�
7HVW�]X�DXVVDJHIlKLJHQ�(UJHEQLVVHQ�I�KUHQ��'LH�'DWHQ�HUOHLFKWHUQ�GDV�
9HUVWlQGQLV�GHV�7HVWV�XQG�VLQG�I�U�'HPRQVWUDWLRQV]ZHFNH�Q�W]OLFK��'LH�
2QOLQH�+LOIH�GHV�7DVFKHQUHFKQHUV�HUOlXWHUW�GLH�%HLVSLHOGDWHQ�DXVI�KUOLFK�

Funktionen der beurteilenden Statistik

6R�N|QQHQ�6LH�GLH�)XQNWLRQHQ�GHU�EHXUWHLOHQGHQ�6WDWLVWLN�YHUZHQGHQ�

�� 'U�FNHQ�6LH�>÷��XP�GDV�0HQ��§6WDWLVWLFV¨�DXI]XUXIHQ�

�� :lKOHQ�6LH�GHQ�JHZ�QVFKWHQ�7\S�GHU�EHXUWHLOHQGHQ�6WDWLVWLN�

¥ :HQQ�6LH�GLH�+\SRWKHVHQWHVWV�DQ]HLJHQ�P|FKWHQ��ZlKOHQ�6LH�
+<327+��7(676�

¥ :HQQ�6LH�GLH�9HUWUDXHQVLQWHUYDOORSWLRQHQ�DQ]HLJHQ�P|FKWHQ��
ZlKOHQ�6LH�&21)��,17(59$/�

�� :lKOHQ�6LH�LQ�GHU�/LVWH�GHQ�JHZ�QVFKWHQ�
+\SRWKHVHQWHVW�E]Z��GDV�JHZ�QVFKWH�
9HUWUDXHQVLQWHUYDOO��'LH�(LQJDEHPDVNH�ZLUG�
PLW�%HLVSLHOGDWHQ�DQJH]HLJW��:HQQ�6LH�
EHLVSLHOZHLVH�GHQ�+\SRWKHVHQWHVW�§=�7HVW����
µ§�DXVZlKOHQ��ZLUG�GLH�(LQJDEHPDVNH�
QHEHQVWHKHQG�DQJH]HLJW�

'U�FNHQ�6LH�+(/3��XP�,QIRUPDWLRQHQ��EHU�GHQ�7HVW�E]Z��GDV�
9HUWUDXHQVLQWHUYDOO�XQG�GLH�%HLVSLHOGDWHQ�DQ]X]HLJHQ�

�� *HEHQ�6LH�,KUH�'DWHQ�HLQ�RGHU�ODVVHQ�6LH�GLH�(LQJDEHPDVNH�PLW�GHQ�
%HLVSLHOGDWHQ�XQYHUlQGHUW�

�� 'U�FNHQ�6LH�2.�

¥ %HL�+\SRWKHVHQWHVWV�ZLUG�HLQH�$XVZDKOOLVWH�PLW�GHQ�JHJHQ�GLH�
1XOOK\SRWKHVH�]X�WHVWHQGHQ�+\SRWKHVHQ�DQJH]HLJW��:lKOHQ�6LH�GLH�
JHZ�QVFKWH�+\SRWKHVH�XQG�GU�FNHQ�6LH�\��'LH�(UJHEQLVVH�GHV�
7HVWV�ZHUGHQ�DQJH]HLJW�

¥ %HL�9HUWUDXHQVLQWHUYDOOHQ�ZHUGHQ�GLH�(UJHEQLVVH�VRIRUW�DQJH]HLJW�
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Statistikfunktionen Seite 9-9

Statistikfunktionen

'LH�(UJHEQLVVH�ZHUGHQ�VWDQGDUGPl�LJ�LP�
7H[WIRUPDW�DQJH]HLJW��'LH�(UJHEQLVVH�I�U�
GLH�%HLVSLHOGDWHQ�XQG�GHQ�=�7HVW�PLW�HLQHU�
6WLFKSUREH�VLQG�QHEHQVWHKHQG�DEJHELOGHW�

:HQQ�6LH�GLH�(LQJDEHZHUWH�lQGHUQ�RGHU�
HLQH�DQGHUH�]X�WHVWHQGH�+\SRWKHVH�DXVZlKOHQ�P|FKWHQ��GU�FNHQ�6LH�
&$1&(/��XP�]XU�YRUKHULJHQ�$Q]HLJH�]XU�FN]XNHKUHQ�

�� 'U�FNHQ�6LH�*5$3+��XP�GLH�(UJHEQLVVH�
JUDSKLVFK�DQ]X]HLJHQ��'LH�(UJHEQLVVH�I�U�
GLH�%HLVSLHOGDWHQ�XQG�GHQ�=�7HVW�PLW�HLQHU�
6WLFKSUREH�VLQG�QHEHQVWHKHQG�DEJHELOGHW�

�� 'U�FNHQ�6LH�7(;7��XP�GLH�(UJHEQLVVH�LP�
7H[WIRUPDW�DQ]X]HLJHQ��

�� 'U�FNHQ�6LH�2.��XP�GLH�$QZHQGXQJ�I�U�GLH�EHXUWHLOHQGH�6WDWLVWLN�]X�
VFKOLH�HQ�XQG�]XU�6WDQGDUGDQ]HLJH�]XU�FN]XNHKUHQ��'LH�(UJHEQLVVH�
ZHUGHQ�LQ�GHQ�+LVWRU\�6SHLFKHU�NRSLHUW�

'LH�(UJHEQLVVH�I�U�GLH�%HLVSLHOGDWHQ�XQG�
GHQ�=�7HVW�PLW�HLQHU�6WLFKSUREH�ZHUGHQ�LP�
+LVWRU\�6SHLFKHU�ZLH�UHFKWV�DEJHELOGHW�
JHVSHLFKHUW�

Hypothesentests

6LH�YHUZHQGHQ�GLH�+\SRWKHVHQWHVWV��XP�GLH�*�OWLJNHLW�YRQ�+\SRWKHVHQ�
�EHU�GLH�VWDWLVWLVFKHQ�3DUDPHWHU�YRQ�HLQHU�RGHU�]ZHL�3RSXODWLRQHQ�]X�
WHVWHQ��'LH�7HVWV�EDVLHUHQ�DXI�6WDWLVWLNHQ�YRQ�6WLFKSUREHQ�GHU�3RSXODWLRQ�

'LH�YRP�+3���*�GXUFKJHI�KUWHQ�+\SRWKHVHQWHVWV�YHUZHQGHQ�GLH�QRUPDOH�
=��RGHU�6WXGHQW�W�9HUWHLOXQJ�EHL�GHU�%HUHFKQXQJ�GHU�
:DKUVFKHLQOLFKNHLWHQ��

Z-Test mit einer Stichprobe

Menüname:�=¥7HVW����µ

%HL�GLHVHP�7HVW�ZLUG�DQKDQG�HLQHU�HLQ]HOQHQ�6WLFKSUREH�GLH�
:DKUVFKHLQOLFKNHLW�GHU�DXVJHZlKOWHQ�+\SRWKHVH�JHJHQ�GLH�1XOOK\SRWKHVH�
JHWHVWHW��'LH�1XOOK\SRWKHVH�LVW��GDVV�GHU�0LWWHOZHUW�GHU�3RSXODWLRQ�HLQHP�
DQJHQRPPHQHQ�:HUW�µ��HQWVSULFKW�
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6LH�ZlKOHQ�HLQH�GHU�IROJHQGHQ�$OWHUQDWLYK\SRWKHVHQ�DXV��JHJHQ�GLH�GLH�
1XOOK\SRWKHVH�JHWHVWHW�ZHUGHQ�VROO�

Eingaben

µ� 0LWWHOZHUW�GHU�3RSXODWLRQ�XQWHU�GHU�1XOOK\SRWKHVH�

σ 6WDQGDUGDEZHLFKXQJ�GHU�3RSXODWLRQ�

0LWWHOZHUW�GHU�6WLFKSUREH�

Q *U|�H�GHU�6WLFKSUREH�

α 6LJQLILNDQ]QLYHDX�

Ergebnisse

7HVW�= =�7HVW�6WDWLVWLN�

3URE :DKUVFKHLQOLFKNHLW�GHU�=�7HVW�6WDWLVWLN�

&ULWLFDO�= .ULWLVFKHU�:HUW�YRQ�=�I�U�GDV�YRQ�,KQHQ�HLQJHJHEHQH�
6LJQLILNDQ]QLYHDX�α�

&ULWLFDO� .ULWLVFKHU�:HUW�YRQ� �I�U�GDV�YRQ�,KQHQ�HLQJHJHEHQH�
6LJQLILNDQ]QLYHDX�α�

Z-Test mit zwei Stichproben

Menüname:�=¥7HVW��µ�¥µ�

%HL�GLHVHP�7HVW�ZLUG�DQKDQG�]ZHLHU�6WLFKSUREHQ�YRQ�]ZHL�YHUVFKLHGHQHQ�
3RSXODWLRQHQ�GLH�:DKUVFKHLQOLFKNHLW�GHU�DXVJHZlKOWHQ�+\SRWKHVH�JHJHQ�
GLH�1XOOK\SRWKHVH�JHWHVWHW��'LH�1XOOK\SRWKHVH�LVW��GDVV�GHU�0LWWHOZHUW�GHU�
3RSXODWLRQ���GHP�0LWWHOZHUW�GHU�3RSXODWLRQ���HQWVSULFKW��+���µ�� �µ�

6LH�ZlKOHQ�HLQH�GHU�IROJHQGHQ�$OWHUQDWLYK\SRWKHVHQ�DXV��JHJHQ�GLH�GLH�
1XOOK\SRWKHVH�JHWHVWHW�ZHUGHQ�VROO�

H1:µ µ0<

H2:µ µ0>

H3:µ µ0≠

x

x x

H1�µ1 µ2<

H2�µ1 µ2>

H3�µ1 µ2≠
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Statistikfunktionen

Eingaben

1 0LWWHOZHUW�GHU�6WLFKSUREH���

� 0LWWHOZHUW�GHU�6WLFKSUREH���

σ� 6WDQGDUGDEZHLFKXQJ�GHU�3RSXODWLRQ���

σ� 6WDQGDUGDEZHLFKXQJ�GHU�3RSXODWLRQ���

Q� *U|�H�GHU�6WLFKSUREH���

Q� *U|�H�GHU�6WLFKSUREH���

α 6LJQLILNDQ]QLYHDX�

Ergebnisse

7HVW�= =�7HVW�6WDWLVWLN�

3URE :DKUVFKHLQOLFKNHLW�GHU�=�7HVW�6WDWLVWLN�

&ULWLFDO�= .ULWLVFKHU�:HUW�YRQ�=�I�U�GDV�YRQ�,KQHQ�HLQJHJHEHQH�
6LJQLILNDQ]QLYHDX�α�

Z-Test mit einem Erfolgsanteil

Menüname:�=�7HVW��1 3

%HL�GLHVHP�7HVW�ZLUG�DQKDQG�HLQHU�HLQ]HOQHQ�6WLFKSUREH�GLH�
:DKUVFKHLQOLFKNHLW�GHU�DXVJHZlKOWHQ�+\SRWKHVH�JHJHQ�GLH�1XOOK\SRWKHVH�
JHWHVWHW��'LH�1XOOK\SRWKHVH�LVW��GDVV�GHU�$QWHLO�GHU�(UIROJH�LQ�HLQHU�
3RSXODWLRQ�HLQHP�DQJHQRPPHQHQ�:HUW��π���HQWVSULFKW�

6LH�ZlKOHQ�HLQH�GHU�IROJHQGHQ�$OWHUQDWLYK\SRWKHVHQ�DXV��JHJHQ�GLH�GLH�
1XOOK\SRWKHVH�JHWHVWHW�ZHUGHQ�VROO�

Eingaben

π� $QWHLO�GHU�(UIROJH�LQ�GHU�3RSXODWLRQ�

[ $Q]DKO�GHU�(UIROJH�LQ�GHU�6WLFKSUREH�

Q *U|�H�GHU�6WLFKSUREH�

α 6LJQLILNDQ]QLYHDX�

x

x

H1:π π0<

H2:π π0>

H3:π π0≠
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Ergebnisse

7HVW�3 $QWHLO�GHU�(UIROJH�LQ�GHU�6WLFKSUREH�

7HVW�= =�7HVW�6WDWLVWLN�

3URE :DKUVFKHLQOLFKNHLW�GHU�=�7HVW�6WDWLVWLN�

&ULWLFDO�= .ULWLVFKHU�:HUW�YRQ�=�I�U�GDV�YRQ�,KQHQ�HLQJHJHEHQH�
6LJQLILNDQ]QLYHDX�α�

Z-Test mit zwei Erfolgsanteilen

Menüname:�=�7HVW��3�¥3�

%HL�GLHVHP�7HVW�ZLUG�DQKDQG�]ZHLHU�6WLFKSUREHQ�YRQ�]ZHL�YHUVFKLHGHQHQ�
3RSXODWLRQHQ�GLH�:DKUVFKHLQOLFKNHLW�GHU�DXVJHZlKOWHQ�+\SRWKHVH�JHJHQ�
GLH�1XOOK\SRWKHVH�JHWHVWHW��'LH�1XOOK\SRWKHVH�LVW��GDVV�GHU�$QWHLO�GHU�
(UIROJH�LQ�3RSXODWLRQ���GHP�$QWHLO�GHU�(UIROJH�LQ�3RSXODWLRQ���HQWVSULFKW��
+���π� �π�

6LH�ZlKOHQ�HLQH�GHU�IROJHQGHQ�$OWHUQDWLYK\SRWKHVHQ�DXV��JHJHQ�GLH�GLH�
1XOOK\SRWKHVH�JHWHVWHW�ZHUGHQ�VROO�

Eingaben

;1 0LWWHOZHUW�GHU�6WLFKSUREH���

;� 0LWWHOZHUW�GHU�6WLFKSUREH���

Q� *U|�H�GHU�6WLFKSUREH���

Q� *U|�H�GHU�6WLFKSUREH���

α 6LJQLILNDQ]QLYHDX�

Ergebnisse

7HVW�3�¥3� 'LIIHUHQ]�]ZLVFKHQ�GHQ�$QWHLOHQ�GHU�(UIROJHQ�LQ�EHLGHQ�
6WLFKSUREHQ�

7HVW�= =�7HVW�6WDWLVWLN�

3URE :DKUVFKHLQOLFKNHLW�GHU�=�7HVW�6WDWLVWLN�

&ULWLFDO�= .ULWLVFKHU�:HUW�YRQ�=�I�U�GDV�YRQ�,KQHQ�HLQJHJHEHQH�
6LJQLILNDQ]QLYHDX�α�

H1�π1 π2<

H2�π1 π2>

H3�π1 π2≠
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T-Test mit einer Stichprobe

Menüname:�7�7HVW����µ

'HU�W�7HVW�PLW�HLQHU�6WLFKSUREH�ZLUG�YHUZHQGHW��ZHQQ�GLH�
6WDQGDUGDEZHLFKXQJ�GHU�3RSXODWLRQ�QLFKW�EHNDQQW�LVW��%HL�GLHVHP�7HVW�
ZLUG�DQKDQG�HLQHU�HLQ]HOQHQ�6WLFKSUREH�GLH�:DKUVFKHLQOLFKNHLW�GHU�
DXVJHZlKOWHQ�+\SRWKHVH�JHJHQ�GLH�1XOOK\SRWKHVH�JHWHVWHW��'LH�
1XOOK\SRWKHVH�LVW��GDVV�GHU�0LWWHOZHUW�GHU�3RSXODWLRQ�HLQHP�
DQJHQRPPHQHQ�:HUW�HQWVSULFKW��+���µ  �µ�

6LH�ZlKOHQ�HLQH�GHU�IROJHQGHQ�$OWHUQDWLYK\SRWKHVHQ�DXV��JHJHQ�GLH�GLH�
1XOOK\SRWKHVH�JHWHVWHW�ZHUGHQ�VROO�

Eingaben

µ� 0LWWHOZHUW�GHU�3RSXODWLRQ�

Q *U|�H�GHU�6WLFKSUREH�

0LWWHOZHUW�GHU�6WLFKSUREH�

6[ 6WDQGDUGDEZHLFKXQJ�GHU�6WLFKSUREH�

α 6LJQLILNDQ]QLYHDX�

Ergebnisse

7HVW�7 7�7HVW�6WDWLVWLN�

3URE :DKUVFKHLQOLFKNHLW�GHU�W�7HVW�6WDWLVWLN�

&ULWLFDO�7 .ULWLVFKHU�:HUW�YRQ�7�I�U�GDV�YRQ�,KQHQ�HLQJHJHEHQH�
6LJQLILNDQ]QLYHDX�α�

&ULWLFDO� .ULWLVFKHU�:HUW�YRQ� �I�U�GDV�YRQ�,KQHQ�HLQJHJHEHQH�
6LJQLILNDQ]QLYHDX�α�

H1:µ µ0<

H2:µ µ0>

H3:µ µ0≠

x

x x
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T-Test mit zwei Stichproben

Menüname:�7�7HVW��µ��¥�µ�

'HU�W�7HVW�PLW�]ZHL�6WLFKSUREHQ�ZLUG�YHUZHQGHW��ZHQQ�GLH�
6WDQGDUGDEZHLFKXQJ�GHU�3RSXODWLRQ�QLFKW�EHNDQQW�LVW��%HL�GLHVHP�7HVW�
ZLUG�DQKDQG�]ZHLHU�6WLFKSUREHQ�YRQ�]ZHL�YHUVFKLHGHQHQ�3RSXODWLRQHQ�
GLH�:DKUVFKHLQOLFKNHLW�GHU�DXVJHZlKOWHQ�+\SRWKHVH�JHJHQ�GLH�
1XOOK\SRWKHVH�JHWHVWHW��'LH�1XOOK\SRWKHVH�LVW��GDVV�GHU�0LWWHOZHUW�GHU�
3RSXODWLRQ���GHP�0LWWHOZHUW�GHU�3RSXODWLRQ���HQWVSULFKW��+ ���µ1  �µ2

6LH�ZlKOHQ�HLQH�GHU�IROJHQGHQ�$OWHUQDWLYK\SRWKHVHQ�DXV��JHJHQ�GLH�GLH�
1XOOK\SRWKHVH�JHWHVWHW�ZHUGHQ�VROO�

Eingaben

1 0LWWHOZHUW�GHU�6WLFKSUREH���

� 0LWWHOZHUW�GHU�6WLFKSUREH���

6� 6WDQGDUGDEZHLFKXQJ�GHU�6WLFKSUREH���

6� 6WDQGDUGDEZHLFKXQJ�GHU�6WLFKSUREH���

Q� *U|�H�GHU�6WLFKSUREH���

Q� *U|�H�GHU�6WLFKSUREH���

α 6LJQLILNDQ]QLYHDX�

B3RROHG" 0DUNLHUHQ�6LH�GLHVH�2SWLRQ��XP�6WLFKSUREHQ�EDVLHUHQG�
DXI�LKUHQ�6WDQGDUGDEZHLFKXQJHQ�]X�SRROHQ�

Ergebnisse

7HVW�7 7�7HVW�6WDWLVWLN�

3URE :DKUVFKHLQOLFKNHLW�GHU�W�7HVW�6WDWLVWLN�

&ULWLFDO�7 .ULWLVFKHU�:HUW�YRQ�7�I�U�GDV�YRQ�,KQHQ�HLQJHJHEHQH�
6LJQLILNDQ]QLYHDX�α�

H1:µ1 µ2<

H2:µ1 µ2>

H3:µ1 µ2≠

x

x

HP49_version1.2.book  Page 14  Tuesday, March 7, 2000  10:57 AM



Statistikfunktionen Seite 9-15
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Vertrauensintervalle

'LH�YRP�+3���*�GXUFKJHI�KUWHQ�%HUHFKQXQJHQ�GHU�9HUWUDXHQVLQWHUYDOOH�
EDVLHUHQ�DXI�GHQ�QRUPDOHQ�=��XQG�6WXGHQW�W�9HUWHLOXQJHQ��

Z-Intervall mit einer Stichprobe

Menüname:�=¥,17����µ

'LHVH�2SWLRQ�YHUZHQGHW�GLH�QRUPDOH�=�9HUWHLOXQJ�]XU�%HUHFKQXQJ�HLQHV�
9HUWUDXHQVLQWHUYDOOV�I�U�µ��GHQ�0LWWHOZHUW�HLQHU�3RSXODWLRQ��ZHQQ�GLH�
6WDQGDUGDEZHLFKXQJ�GHU�3RSXODWLRQ��σ��EHNDQQW�LVW��

Eingaben

0LWWHOZHUW�GHU�6WLFKSUREH�

σ 6WDQGDUGDEZHLFKXQJ�GHU�3RSXODWLRQ�

Q *U|�H�GHU�6WLFKSUREH�

& 9HUWUDXHQVQLYHDX�

Ergebnisse

&ULWLFDO�= .ULWLVFKHU�:HUW�I�U�=�

µ�PLQ 8QWHUH�*UHQ]H�I�U�µ�
µ�PD[ 2EHUH�*UHQ]H�I�U�µ�

Z-Intervall mit zwei Stichproben

Menüname:�=¥,17��µ1¥ µ2

'LHVH�2SWLRQ�YHUZHQGHW�GLH�QRUPDOH�=�9HUWHLOXQJ�]XU�%HUHFKQXQJ�HLQHV�
9HUWUDXHQVLQWHUYDOOV�I�U�GLH�'LIIHUHQ]�GHU�0LWWHOZHUWH�YRQ�]ZHL�
3RSXODWLRQHQ��µ1 XQG µ2��ZHQQ�GLH�6WDQGDUGDEZHLFKXQJHQ�GHU�

3RSXODWLRQHQ��σ��XQG�σ���EHNDQQW�VLQG��

Eingaben
1 0LWWHOZHUW�GHU�6WLFKSUREH���

� 0LWWHOZHUW�GHU�6WLFKSUREH���

σ� 6WDQGDUGDEZHLFKXQJ�GHU�3RSXODWLRQ���

σ� 6WDQGDUGDEZHLFKXQJ�GHU�3RSXODWLRQ���

Q� *U|�H�GHU�6WLFKSUREH���

Q� *U|�H�GHU�6WLFKSUREH���

& 9HUWUDXHQVQLYHDX�

x

x

x
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Seite 9-16 Statistikfunktionen
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Ergebnisse

&ULWLFDO�= .ULWLVFKHU�:HUW�I�U�=�

 µ�0LQ 8QWHUH�*UHQ]H�I�U�µ��¥�µ�

 µ�0D[ 2EHUH�*UHQ]H�I�U�µ��¥�µ�

Z-Intervall mit einem Erfolgsanteil

Menüname:�=¥,17����3

'LHVH�2SWLRQ�YHUZHQGHW�GLH�QRUPDOH�=�9HUWHLOXQJ�]XU�%HUHFKQXQJ�HLQHV�
9HUWUDXHQVLQWHUYDOOV�I�U�GHQ�$QWHLO�GHU�(UIROJH�LQ�HLQHU�3RSXODWLRQ��ZHQQ�
HLQH�6WLFKSUREH�PLW�EHNDQQWHU�*U|�H�Q�HLQHQ�EHNDQQWH�$Q]DKO�YRQ�
(UIROJHQ�[�KDW��

Eingaben

[ $Q]DKO�GHU�(UIROJH�LQ�GHU�6WLFKSUREH�

Q *U|�H�GHU�6WLFKSUREH�

& 9HUWUDXHQVQLYHDX�

Ergebnisse

&ULWLFDO�= .ULWLVFKHU�:HUW�I�U�=�

π�0LQ 8QWHUH�*UHQ]H�I�U�π�
π�0D[ 2EHUH�*UHQ]H�I�U�π�

Z-Intervall mit zwei Erfolgsanteilen

Menüname:�=¥,17��3��¥�3�

'LHVH�2SWLRQ�YHUZHQGHW�GLH�QRUPDOH�=�9HUWHLOXQJ�]XU�%HUHFKQXQJ�HLQHV�
9HUWUDXHQVLQWHUYDOOV�I�U�GLH�'LIIHUHQ]�GHU�$QWHLOH�YRQ�(UIROJHQ�LQ�]ZHL�
3RSXODWLRQHQ��

Eingaben

[1 $Q]DKO�GHU�(UIROJH�LQ�6WLFKSUREH���

[� $Q]DKO�GHU�(UIROJH�LQ�6WLFKSUREH���

Q� *U|�H�GHU�6WLFKSUREH���

Q� *U|�H�GHU�6WLFKSUREH���

& 9HUWUDXHQVQLYHDX�

∆

∆
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Statistikfunktionen Seite 9-17

Statistikfunktionen

Ergebnisse

&ULWLFDO�= .ULWLVFKHU�:HUW�I�U�=�

 π�0LQ 8QWHUH�*UHQ]H�I�U�GLH�'LIIHUHQ]�GHU�$QWHLOH�YRQ�(UIROJHQ�

�π�0D[ 2EHUH�*UHQ]H�I�U�GLH�'LIIHUHQ]�GHU�$QWHLOH�YRQ�(UIROJHQ�

T-Intervall mit einer Stichprobe

Menüname:�7¥,17����µ

'LHVH�2SWLRQ�YHUZHQGHW�GLH�6WXGHQW�W�9HUWHLOXQJ�]XU�%HUHFKQXQJ�HLQHV�
9HUWUDXHQVLQWHUYDOOV�I�U�µ��GHQ�0LWWHOZHUW�HLQHU�3RSXODWLRQ��ZHQQ�GLH�
6WDQGDUGDEZHLFKXQJ�GHU�3RSXODWLRQ��σ��XQEHNDQQW�LVW��

Eingaben

0LWWHOZHUW�GHU�6WLFKSUREH�

6[ 6WDQGDUGDEZHLFKXQJ�GHU�6WLFKSUREH�

Q *U|�H�GHU�6WLFKSUREH�

& 9HUWUDXHQVQLYHDX�

Ergebnisse

&ULWLFDO�7 .ULWLVFKHU�:HUW�I�U�7�

µ�0LQ 8QWHUH�*UHQ]H�I�U�µ�
µ�0D[ 2EHUH�*UHQ]H�I�U�µ�

∆

∆

x
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Seite 9-18 Statistikfunktionen
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T-Intervall mit zwei Stichproben

Menüname:�7¥,17��µ��¥�µ�

'LHVH�2SWLRQ�YHUZHQGHW�GLH�6WXGHQW�W�9HUWHLOXQJ�]XU�%HUHFKQXQJ�HLQHV�
9HUWUDXHQVLQWHUYDOOV�I�U�GLH�'LIIHUHQ]�GHU�0LWWHOZHUWH�]ZHLHU�3RSXODWLRQHQ��
µ1 − µ2, ZHQQ�GLH�6WDQGDUGDEZHLFKXQJHQ�GHU�3RSXODWLRQHQ��σ1�XQG�σ2��

XQEHNDQQW�VLQG��

Eingaben

1 0LWWHOZHUW�GHU�6WLFKSUREH���

� 0LWWHOZHUW�GHU�6WLFKSUREH���

V� 6WDQGDUGDEZHLFKXQJ�GHU�6WLFKSUREH���

V� 6WDQGDUGDEZHLFKXQJ�GHU�6WLFKSUREH���

Q� *U|�H�GHU�6WLFKSUREH���

Q� *U|�H�GHU�6WLFKSUREH���

& 9HUWUDXHQVQLYHDX�

B3RROHG 2E�GLH�6WLFKSUREHQ�EDVLHUHQG�DXI�LKUHQ�
6WDQGDUGDEZHLFKXQJHQ�JHSRROW�ZHUGHQ�VROOHQ�RGHU�QLFKW�

Ergebnisse

&ULWLFDO�7 .ULWLVFKHU�:HUW�I�U�7�

 µ�0LQ 8QWHUH�*UHQ]H�I�U�µ��¥�µ��

�µ�0D[ 2EHUH�*UHQ]H�I�U�µ��¥�µ��

x

x

∆

∆
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Einführung in die Programmierung Seite 10-1

Einführung in die Program
m

ierung

Kapitel 10

Einführung in die Programmierung

Inhalt

(UVWH�6FKULWWH������������������������������������������������������������������������������� ����

(UVWHOOHQ��6SHLFKHUQ�XQG�$XVI�KUHQ�HLQHV�3URJUDPPV ��������� ����

'DV�3URJUDPPLHUPHQ����������������������������������������������������������� ����

$OJHEUDLVFKHU�0RGXV�XQG�531�0RGXV ������������������������������������ ����

9HUZHQGHQ�YRQ�)XQNWLRQHQ��GLH�$UJXPHQWH�EHQ|WLJHQ ���� ����

%HKDQGOXQJ�YRQ�'DWHQ ��������������������������������������������������������������� ����

'DWHQHLQJDEH �������������������������������������������������������������������������� ����

'DWHQDXVJDEH�������������������������������������������������������������������������� ����

:LH�HLQ�3URJUDPP�DEOlXIW ��������������������������������������������������������� ����

9HUVFKDFKWHOWH�3UR]HGXUHQ ��������������������������������������������������� ����

$UEHLWHQ�PLW�9DULDEOHQ���������������������������������������������������������������� ����

9HUZHQGHQ�YRQ�ORNDOHQ�9DULDEOHQ �������������������������������������� �����

6HW]HQ�YRQ�9DULDEOHQ������������������������������������������������������������ �����

6HW]HQ�HLQHU�ORNDOHQ�9DULDEOHQ�DXI�GDV�(UJHEQLV�HLQHU�
%HUHFKQXQJ ��������������������������������������������������������������������������� �����

9HUZHQGHQ�YRQ�JOREDOHQ�9DULDEOHQ ������������������������������������ �����

%HLVSLHO ���������������������������������������������������������������������������������� �����

6FKOHLIHQ�XQG�9HU]ZHLJXQJHQ ������������������������������������������������� �����

9HUJOHLFKVIXQNWLRQHQ ����������������������������������������������������������� �����

%HGLQJXQJV��XQG�6FKOHLIHQVWUXNWXUHQ ������������������������������� �����

%HLVSLHO ���������������������������������������������������������������������������������� �����

)HKOHUYHU]ZHLJXQJVVWUXNWXUHQ ����������������������������������������������� �����

%HLVSLHO ���������������������������������������������������������������������������������� �����
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Seite 10-2 Einführung in die Programmierung
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Einleitung
,Q�GLHVHP�.DSLWHO�ZLUG�EHVFKULHEHQ��ZLH�6LH�DXI�,KUHP�+3 ��*�
3URJUDPPH�HUVWHOOHQ�XQG�DXVI�KUHQ�N|QQHQ��'HU�+3���*�YHUI�JW��EHU�
HLQH�YLHOIlOWLJH�3URJUDPPLHUXPJHEXQJ��'LH�.RPSOH[LWlW�GHU�3URJUDPPH�
NDQQ�VHKU�XQWHUVFKLHGOLFK�VHLQ��YRQ�HLQHP�HLQIDFKHQ�3URJUDPP��GDV�HLQH�
5HLKH�DULWKPHWLVFKHU�2SHUDWLRQHQ�DXVI�KUW��ELV�KLQ�]X�HLQHP�NRPSOH[HQ�
3UR]HVV��GHU�]XHUVW�(LQJDEHQ�DQIRUGHUW��GDQQ�ODQJH�%HUHFKQXQJHQ�
GXUFKI�KUW�XQG�DP�(QGH�GDV�(UJHEQLV�LQ�HLQHP�JUDSKLVFKHQ�)RUPDW�
DXVJLEW��

'LHVHV�.DSLWHO�NRQ]HQWULHUW�VLFK�DXVVFKOLH�OLFK�DXI�GDV�(UVWHOOHQ�XQG�
$XVI�KUHQ�YRQ�3URJUDPPHQ�LP�DOJHEUDLVFKHQ�0RGXV��,QIRUPDWLRQHQ��EHU�
GDV�(UVWHOOHQ�XQG�$XVI�KUHQ�YRQ�3URJUDPPHQ�LP�531�0RGXV�ILQGHQ�6LH�
LP�%HQXW]HUKDQGEXFK�I�U�)RUWJHVFKULWWHQH��(LQ]HOKHLWHQ�]X�GHQ�
YHUI�JEDUHQ�3URJUDPPLHUEHIHKOHQ�ILQGHQ�6LH�LQ�GHU�.XU]DQOHLWXQJ�

Erste Schritte
'LHVHU�$EVFKQLWW�HQWKlOW�HLQ�%HLVSLHO��ZLH�6LH�HLQ�HLQIDFKHV�3URJUDPP�
HUVWHOOHQ��GDV�GLH�+\SRWHQXVH�HLQHV�UHFKWZLQNOLJHQ�'UHLHFNV�PLW�+LOIH�GHV�
6DW]HV�YRQ�3\WKDJRUDV�EHUHFKQHW��%HLP�6WDUWHQ�GHV�3URJUDPPV�JHEHQ�6LH�
GLH�EHNDQQWHQ�6HLWHQOlQJHQ�DOV�$UJXPHQWH�HLQ�

'LHVHV�3URJUDPP�LVW�HLQ�%HLVSLHO�I�U�HLQH�HLQIDFKH�DOJHEUDLVFKH�
%HUHFKQXQJ��GLH�GLH�YRQ�,KQHQ�IHVWJHOHJWHQ�$UJXPHQWH�YHUZHQGHW��
,QQHUKDOE�GHV�3URJUDPPV�VWHKW�GLH�%HUHFKQXQJ�]ZLVFKHQ�+RFKNRPPDV�
�>õ���XP�VLH�DOV�DOJHEUDLVFKHV�2EMHNW�]X�EHJUHQ]HQ��:HQQ�6LH�
XPIDQJUHLFKH�%HUHFKQXQJHQ�HLQVFKOLH�OLFK�6FKOHLIHQ�XQG�9HU]ZHLJXQJHQ�
EHQ|WLJHQ��YHUZHQGHQ�6LH�GDV�6FKDFKWHO]HLFKHQ��>����XP�GLH�3UR]HGXU�
YRQ�GHQ�$UJXPHQWHQ�]X�WUHQQHQ��

'DV�3URJUDPP�I�KUW�IROJHQGH�6FKULWWH�DXV�

� (V�OLHVW�GLH�EHNDQQWHQ�6HLWHQOlQJHQ�DOV�$UJXPHQWH�HLQ�XQG�VSHLFKHUW�
VLH�DOV�ORNDOH�9DULDEOHQ�DE��G�K��DOV�9DULDEOHQ��GLH�QXU�ZlKUHQG�GHU�
3URJUDPPDXVI�KUXQJ�H[LVWLHUHQ�

� (V�YHUZHQGHW�GLH�9DULDEOHQ��XP�GLH�/lQJH�GHU�+\SRWHQXVH�]X�
EHUHFKQHQ��XQG�OHJW�GDV�(UJHEQLV�LP�+LVWRU\�6SHLFKHU�DE�
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Einführung in die Programmierung Seite 10-3

Einführung in die Program
m

ierung

6R�N|QQHQ�6LH�GDV�3URJUDPP�HUVWHOOHQ��

�� *HEHQ�6LH�GLH�3URJUDPPEHJUHQ]HU�LQ�GLH�%HIHKOV]HLOH�HLQ�

>� « »

�� 'HILQLHUHQ�6LH�GLH�EHLGHQ�ORNDOHQ�9DULDEOHQ��GLH�GLH�$UJXPHQWH�I�U�GLH�
6HLWHQOlQJHQ�HQWKDOWHQ�VROOHQ�

>)`$F`%F «�→ A B »

�� 'HILQLHUHQ�6LH�GLH�*OHLFKXQJ�]XU�%HUHFKQXQJ�GHU�+\SRWHQXVH��

%HDFKWHQ�6LH��GDVV�6LH�õ�HLQJHEHQ�P�VVHQ��XP�GLH�*OHLFKXQJ�]X�
XPVFKOLH�HQ�XQG�YRQ�GHU�'HILQLWLRQ�GHU�$UJXPHQWH�]X�WUHQQHQ��

>õr<_`$q�

=`%q� «�→�A B ' (A^2+B^2)' »

�� 6HW]HQ�6LH�GHQ�&XUVRU�DX�HUKDOE�GHV�3URJUDPPV�XQG�JHEHQ�6LH�HLQ��
GDVV�6LH�GDV�3URJUDPP�XQWHU�GHP�1DPHQ�§3<7+¨�VSHLFKHUQ�P|FKWHQ�

>�k``3<7+ « →A B ' (A^2+B^2)' » �  PYTH

�� 'U�FNHQ�6LH�\��XP�GDV�3URJUDPP�]X�VSHLFKHUQ�

\

:HQQ�6LH�GDV�3URJUDPP�DXVI�KUHQ��JHEHQ�6LH�GLH�6HLWHQOlQJHQ�DOV�
$UJXPHQWH�I�U�GDV�3URJUDPP�HLQ��8P�GDV�3URJUDPP�EHLVSLHOVZHLVH�]XU�
%HUHFKQXQJ�GHU�+\SRWHQXVH�HLQHV�UHFKWZLQNOLJHQ�'UHLHFNV�PLW�GHQ�
6HLWHQOlQJHQ���XQG���(LQKHLWHQ�DXV]XI�KUHQ��P�VVHQ�6LH�IROJHQGH�6FKULWWH�
DXVI�KUHQ�

�� =HLJHQ�6LH�HLQ�/LVWH�GHU�9DULDEOHQ�LP�9HU]HLFKQLV�DQ�

j

�� 'U�FNHQ�6LH�GLH�0HQ�WDVWH�I�U�,KU�3URJUDPP��'HU�3URJUDPPQDPH�
ZLUG�LQ�GLH�%HIHKOV]HLOH�HLQJHI�JW��'U�FNHQ�6LH�<_��XP�.ODPPHUQ�
QDFK�GHP�3URJUDPPQDPHQ�HLQ]XI�JHQ�

�� *HEHQ�6LH�GLH�$UJXPHQWH��JHWUHQQW�GXUFK�>I��LQ�GLH�.ODPPHUQ�HLQ�

�>I�

�� 'U�FNHQ�6LH�\��XP�GLH�+\SRWHQXVH�]X�EHUHFKQHQ�

\

'DV�(UJHEQLV�ZLUG�LP�+LVWRU\�6SHLFKHU�DEJHOHJW�
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Seite 10-4 Einführung in die Programmierung
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Erstellen, Speichern und Ausführen eines 
Programms
(LQ�3URJUDPP�LVW�HLQ�2EMHNW��GDV�6LH�LQ�HLQHU�9DULDEOHQ�VSHLFKHUQ�N|QQHQ��
'DV�KHL�W��GDVV�6LH�HLQ�3URJUDPP�HUVWHOOHQ��LKP�HLQHQ�1DPHQ�]XZHLVHQ�
XQG�HV�LQ�HLQHP�9HU]HLFKQLV�DEVSHLFKHUQ��

� 8P�HLQ�3URJUDPP�]X�HUVWHOOHQ��GU�FNHQ�6LH�>���'LH�
3URJUDPPEHJUHQ]XQJV]HLFKHQ�ZHUGHQ�LQ�GHU�%HIHKOV]HLOH�DQJH]HLJW��
GDPLW�6LH�GDV�3URJUDPP�HLQJHEHQ�N|QQHQ��'HU�,QGLNDWRU�35*�REHQ�LQ�
GHU�$Q]HLJH�]HLJW�DQ��GDVV�GHU�3URJUDPP�0RGXV�DNWLY�LVW��

9HUZHQGHQ�6LH�GLH�7DVWHQIXQNWLRQHQ�XQG�GLH�7DVWHQ�XQG�ZlKOHQ�6LH�
%HIHKOH�DXV�GHP�3URJUDPPLHUPHQ��DXV��XP�GDPLW�,KU�3URJUDPP�]X�
HUVWHOOHQ��%HLP�'U�FNHQ�GHU�)XQNWLRQV��XQG�2SHUDWRUWDVWHQ�ZHUGHQ�
GLH�)XQNWLRQHQ�XQG�2SHUDWLRQHQ�LQ�,KU�3URJUDPP�DXIJHQRPPHQ��

9HUZHQGHQ�6LH�§�¨��XP�)XQNWLRQHQ�XQG�%HUHFKQXQJHQ�LQQHUKDOE�HLQHU�
YHUVFKDFKWHOWHQ�3UR]HGXU�YRQHLQDQGHU�]X�WUHQQHQ��6LH�N|QQHQ�§�¨�
HLQJHEHQ��LQGHP�6LH�> JHGU�FNW�KDOWHQ�XQG���GU�FNHQ�

8P�GDV�3URJUDPP�OHVEDUHU�]X�PDFKHQ��N|QQHQ�6LH�PLW�>J�=HLOH�
QXPEU�FKH�HLQI�JHQ�

6LHKH�§%HDUEHLWHQ�GHU�%HIHKOV]HLOH¨�DXI�6HLWH������I�U�HLQH�DXVI�KUOLFKH�
%HVFKUHLEXQJ�GHU�3URJUDPPEHDUEHLWXQJ��]�%��$XVVFKQHLGHQ��.RSLHUHQ�
XQG�(LQI�JHQ�YRQ�3URJUDPPWHLOHQ�

� 6R�N|QQHQ�6LH�,KU�3URJUDPP�VSHLFKHUQ�

D� 'U�FNHQ�6LH�>���XP�GHQ�&XUVRU��EHU�GDV�3URJUDPPHQGH�KLQDXV�
]X�VHW]HQ�

E� 'U�FNHQ�6LH�k��XP�GDV�6\PERO�f�QDFK�GHP�3URJUDPP�
HLQ]XI�JHQ�

F� *HEHQ�6LH�HLQHQ�1DPHQ�I�U�GDV�3URJUDPP�HLQ�XQG�GU�FNHQ�6LH�
\�

� 6R�N|QQHQ�6LH�,KU�3URJUDPP�DXVI�KUHQ�

D� :HFKVHOQ�6LH�LQ�GDV�9HU]HLFKQLV��LQ�GHP�VLFK�GDV�3URJUDPP�EHILQ�
GHW��*HEHQ�6LH�GDQQ�GHQ�3URJUDPPQDPHQ�LQ�GLH�%HIHKOV]HLOH�HLQ�
RGHU�GU�FNHQ�6LH�j XQG�ZlKOHQ�6LH�GDV�3URJUDPP�DXV�GHP�
0HQ�WDVWHQPHQ��

'HU�3URJUDPPQDPH�VROOWH�MHW]W�LQ�GHU�%HIHKOV]HLOH�HUVFKHLQHQ�

E� 'U�FNHQ�6LH�<_��XP�.ODPPHUQ�QDFK�GHP�3URJUDPPQDPHQ�
HLQ]XI�JHQ�

F� *HEHQ�6LH�GLH�$UJXPHQWH��JHWUHQQW�GXUFK�>I��HLQ��'U�FNHQ�6LH�
\�
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Einführung in die Program
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Das Programmiermenü

'DV�3URJUDPPLHUPHQ��HQWKlOW�GLH�%HIHKOH��GLH�6LH�LQ�HLQHP�3URJUDPP�
YHUZHQGHQ�N|QQHQ��:lKOHQ�6LH�HLQ�.DWHJRULH�DXV��XP�GLH�LQ�GLHVHU�
.DWHJRULH�YHUI�JEDUHQ�%HIHKOH�DQ]X]HLJHQ��6LH�N|QQHQ�DXV�GLHVHP�0HQ��
%HIHKOH�DXVZlKOHQ��XP�VLH�LQ�,KU�3URJUDPP�HLQ]XI�JHQ��'DV�
3URJUDPPLHUPHQ��LVW�QXU�HLQH�6FKUHLEKLOIH��6LH�P�VVHQ�GLH�6\QWD[�GHU�
%HIHKOH�NHQQHQ�XQG�6LH�P�VVHQ�ZLVVHQ��ZLH�6LH�VLH�LQ�,KUHP�3URJUDPP�
YHUZHQGHQ�N|QQHQ��(LQ]HOKHLWHQ�]X�3URJUDPPLHUEHIHKOHQ�XQG�LKUHU�
6\QWD[�ILQGHQ�6LH�LQ�GHU�.XU]DQOHLWXQJ�

%OlWWHUQ�6LH�GXUFK�GDV�3URJUDPPLHUPHQ���XP�GLH�LP�+3 ��*�YHUI�JEDUHQ�
YHUVFKLHGHQHQ�7\SHQ�YRQ�3URJUDPPRSHUDWLRQHQ�NHQQHQ]XOHUQHQ�

'U�FNHQ�6LH�<N��XP�GDV�3URJUDPPLHUPHQ��DQ]X]HLJHQ�

Algebraischer Modus und RPN-Modus
,P�531�0RGXV�YHUZHQGHW�GHU�+3���*�GHQ�6WDFN�lX�HUVW�KlXILJ��%HL�GHU�
3URJUDPPHQWZLFNOXQJ�LP�531�0RGXV�YHUZHQGHQ�6LH�GHQ�6WDFN�I�U�
IROJHQGH�=ZHFNH�

� ,P�6WDFN�ZHUGHQ�GLH�'DWHQ�]XU�9HUI�JXQJ�JHVWHOOW��GLH�,KU�3URJUDPP�
YHUZHQGHW�

� ,P�6WDFN�ZHUGHQ�GLH�%HIHKOH�]XVDPPHQJHVWHOOW��GLH�,KU�3URJUDPP�
YHUZHQGHW�

� 'HU�6WDFN�VSHLFKHUW�GLH�$XVJDEHQ�,KUHV�3URJUDPPV�

'HU�6WDFN�VWHKW�LP�DOJHEUDLVFKHQ�0RGXV�QLFKW�]XU�9HUI�JXQJ��+LHU�P�VVHQ�
6LH�DQGHUH�0HWKRGHQ�DQZHQGHQ��XP�,KU�3URJUDPP�]XVDPPHQ]XVWHOOHQ�
XQG�GHP�3URJUDPP�'DWHQ�]X��EHUJHEHQ�

Verwenden von Funktionen, die Argumente benötigen

:HQQ�6LH�HLQH�)XQNWLRQ�YHUZHQGHQ��GLH�$UJXPHQWH�EHQ|WLJW��JHKHQ�6LH�
IROJHQGHUPD�HQ�YRU�

� ,P�531�0RGXV�OHJHQ�6LH�GLH�$UJXPHQWH�LP�6WDFN�DE��EHYRU�6LH�GLH�
)XQNWLRQ�DXIUXIHQ��

� ,P�DOJHEUDLVFKHQ�0RGXV�JHEHQ�6LH�GLH�$UJXPHQWH�LQ�.ODPPHUQ�QDFK�
GHP�)XQNWLRQVDXIUXI�HLQ�
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6LH�N|QQHQ�]XP�%HLVSLHO�GHQ�%HIHKO�,1387�YHUZHQGHQ��XP�]XU�(LQJDEH�
YRQ�'DWHQ�DXI]XIRUGHUQ��'LH�IROJHQGHQ�3URJUDPPVHJPHQWH�LOOXVWULHUHQ��
ZLH�6LH�GHQ�%HIHKO�,1387�VRZRKO�LP�DOJHEUDLVFKHQ�DOV�DXFK�LP�531�
0RGXV�]XP�(UIDVVHQ�YRQ�'DWHQ�YHUZHQGHQ�N|QQHQ�

� ,P�531�0RGXV�IRUGHUW�GDV�IROJHQGH�3URJUDPPVHJPHQW�]XU�
'DWHQHLQJDEH�DXI��OLHVW�GLH�'DWHQ�LQ�GHU�)RUP�HLQHU�=HLFKHQIROJH�XQG�
ZDQGHOW�VLH�LQ�HLQH�=DKO�XP��$P�(QGH�GHV�3UR]HVVHV�EHILQGHQ�VLFK�GLH�
'DWHQ�DXI�(EHQH���GHV�6WDFNV�

« "GEBEN SIE EINE ZAHL EIN"

""

INPUT

OBJ→�»

� ,P�DOJHEUDLVFKHQ�0RGXV�I�KUW�GDV�IROJHQGH�3URJUDPPVHJPHQW�GLH�
JOHLFKH�2SHUDWLRQ�GXUFK��$P�(QGH�GLHVHV�3UR]HVVHV�ZHUGHQ�GLH�'DWHQ�
LQ�HLQHU�JOREDOHQ�9DULDEOHQ�QDPHQV�180��JHVSHLFKHUW�XQG�N|QQHQ�
GDQQ�LP�3URJUDPP�YHUZHQGHW�ZHUGHQ�

%HDFKWHQ�6LH��GDVV�GHU�'HNODUDWLRQ�GHU�9DULDEOHQ�LQ�GLHVHP�)DOO�HLQH�

)XQNWLRQ�IROJHQ�NDQQ��GD�KLHU�HLQH�JOREDOH�VWDWW�HLQHU�ORNDOHQ�9DULDEOH�

YHUZHQGHW�ZLUG�

« INPUT ("GEBEN SIE EINE ZAHL EIN","")  NUM1;

OBJ→(NUM1) �NUM1 »
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Behandlung von Daten
,Q�GLHVHP�$EVFKQLWW�ZLUG�NXU]�EHVFKULHEHQ��ZLH�6LH�'DWHQ�I�U�,KU�
3URJUDPP�HLQJHEHQ�XQG�ZLH�6LH�GLH�YRQ�,KUHP�3URJUDPP�HUVWHOOWHQ�
'DWHQ�DXVJHEHQ�N|QQHQ�

Dateneingabe

6LH�N|QQHQ�HLQH�GHU�IROJHQGHQ�0HWKRGHQ�YHUZHQGHQ��XP�GLH�'DWHQ�
HLQ]XJHEHQ��GLH�,KU�3URJUDPP�YHUZHQGHQ�VROO�

� 6LH�N|QQHQ�GLH�'DWHQ�ZlKUHQG�GHU�3URJUDPPDXVI�KUXQJ�DOV�
$UJXPHQWH�HLQJHEHQ�

� 6LH�N|QQHQ�GLH�'DWHQ�LP�6SHLFKHU�DOV�9DULDEOHQ�HUVWHOOHQ��EHYRU�6LH�GDV�
3URJUDPP�DXVI�KUHQ�

� 6LH�N|QQHQ�GDV�3URJUDPP�YHUDQODVVHQ��ZlKUHQG�GHU�$XVI�KUXQJ�]XU�
'DWHQHLQJDEH�DXI]XIRUGHUQ��

¥ 6LHKH�¨9HUZHQGHQ�YRQ�)XQNWLRQHQ��GLH�$UJXPHQWH�EHQ|WLJHQ¨�DXI�
6HLWH������I�U�HLQ�%HLVSLHO�]XU�9HUZHQGXQJ�GHU�)XQNWLRQ�,1387�DOV�
$XIIRUGHUXQJ�]XU�'DWHQHLQJDEH��

¥ :HQQ�6LH�HLQH�)XQNWLRQ�ZLH�,1387�]XP�(UIDVVHQ�QXPHULVFKHU�
'DWHQ�ZlKUHQG�GHU�3URJUDPPDXVI�KUXQJ�YHUZHQGHQ��ZHUGHQ�GLH�
'DWHQ�DOV�=HLFKHQIROJH�DXVJHJHEHQ��6LH�P�VVHQ�GLHVH�'DWHQ�PLW�
HLQHU�)XQNWLRQ�ZLH�2%-→ LQ�HLQH�=DKO�XPZDQGHOQ�

Datenausgabe

,P�DOJHEUDLVFKHQ�0RGXV�ZHUGHQ�GLH�$XVJDEHGDWHQ�LQ�GHQ�+LVWRU\�
6SHLFKHU�JHVFKULHEHQ��%HDFKWHQ�6LH�GDEHL�IROJHQGH�3XQNWH�

� :HQQ�GDV�3URJUDPP�EHHQGHW�ZLUG��]HLJW�GHU�+LVWRU\�6SHLFKHU�QXU�GLH�
OHW]WHQ�$XVJDEHGDWHQ�DQ��6LH�ZHUGHQ�DXI�(EHQH���DQJH]HLJW��8P�DXFK�
DQGHUH��ZlKUHQG�GHU�3URJUDPPDXVI�KUXQJ�DXVJHJHEHQH�'DWHQ�]X�
HUKDOWHQ��N|QQHQ�6LH�GLHVH�LQ�HLQH�RGHU�PHKUHUH�JOREDOHQ�9DULDEOHQ�
VFKUHLEHQ��'DPLW�N|QQHQ�6LH�GLH�$XVJDEH�IOH[LEOHU�IRUPDWLHUHQ�XQG�
(UNOlUXQJHQ�LQ�)RUP�YRQ�.RPPHQWDUHQ�KLQ]XI�JHQ�

� (LQLJH�)XQNWLRQHQ�JHEHQ�PHKUHUH�:HUWH�DXV��'LHVH�:HUWH�ZHUGHQ�LQ�
HLQH�/LVWH�JHVFKULHEHQ��:HQQ�6LH�GLH�$XVJDEH�QLFKW�LQ�HLQH�9DULDEOH�
XPOHLWHQ��ZLUG�GLH�/LVWH�LQ�GHQ�+LVWRU\�6SHLFKHU�DXIJHQRPPHQ�
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Wie ein Programm abläuft
$OOH�3URJUDPPH�GHV�+3���*�YHUI�JHQ�MHZHLOV��EHU�QXU�HLQHQ�
(LQJDQJVSXQNW��GHQ�3URJUDPPEHJLQQ��XQG�HLQHQ�$XVJDQJVSXQNW��GDV�
3URJUDPPHQGH��(V�JLEW�NHLQH�*272�%HIHKOH��PLW�GHQHQ�6LH�]X�DQGHUHQ�
3XQNWHQ�LQQHUKDOE�GHV�3URJUDPPV�VSULQJHQ�N|QQHQ��6LH�N|QQHQ�6FKOHLIHQ�
XQG�9HU]ZHLJXQJVVWUXNWXUHQ�ZLH�IF THEN LQQHUKDOE�GHV�3URJUDPPV�
YHUZHQGHQ��XP�GLH�5HLKHQIROJH�GHU�2SHUDWLRQHQ�]X�VWHXHUQ��6LHKH�
¨%HGLQJXQJV��XQG�6FKOHLIHQVWUXNWXUHQ¨�DXI�6HLWH�������I�U�(LQ]HOKHLWHQ�

6LH�N|QQHQ�YRQ�,KUHP�3URJUDPP�DXV�DXFK�DQGHUH�3URJUDPPH�DXVI�KUHQ�
XQG�VR�PRGXODUH�3URJUDPPH�HUVWHOOHQ��6LH�N|QQHQ�EHLVSLHOVZHLVH�GUHL�
JHWUHQQWH�.RPSRQHQWHQSURJUDPPH�QDPHQV�,1387��352&(66,1*�XQG�
287387�XQG�GDQDFK�HLQ�+DXSWSURJUDPP�HUVWHOOHQ��GDV�GLH�GUHL�
.RPSRQHQWHQ�QDFKHLQDQGHU�DXVI�KUW�

« INPUT PROCESSING OUTPUT »

Verschachtelte Prozeduren

:HQQ�6LH�ORNDOH�9DULDEOHQ�I�U�,KUH�(LQJDEHDUJXPHQWH�YHUZHQGHQ��P�VVHQ�
6LH�YHUVFKDFKWHOWH�3UR]HGXUHQ�YHUZHQGHQ��ZHQQ�6LH�9HU]ZHLJXQJHQ�XQG�
6FKOHLIHQ�DXVI�KUHQ�P|FKWHQ��6LH�N|QQHQ�YRQ�HLQHP�DOJHEUDLVFKHQ�2EMHNW�
DXV�NHLQH�9HU]ZHLJXQJHQ�XQG�6FKOHLIHQ�DXVI�KUHQ�

:HQQ�6LH�HLQH�QHXH�YHUVFKDFKWHOWH�3UR]HGXU�LQ�,KU�3URJUDPP�HLQI�JHQ�
P|FKWHQ��GU�FNHQ�6LH�>���XP�GLH�%HJUHQ]XQJV]HLFKHQ�HLQ]XI�JHQ��
*HEHQ�6LH�GLH�3UR]HGXU�]ZLVFKHQ�GLH�%HJUHQ]XQJV]HLFKHQ�HLQ�

,P�IROJHQGHQ�3URJUDPPVHJPHQW�VLQG�GLH�(LQJDEHDUJXPHQWH�]XP�%HLVSLHO�
GHQ�9DULDEOHQ�$�XQG�%�]XJHZLHVHQ��'DV�DOJHEUDLVFKH�2EMHNW��HLQH�
%HUHFKQXQJ��GLH�GLH�9DULDEOHQ�DGGLHUW��PXVV�LQ�+RFKNRPPDV�JHVHW]W�
ZHUGHQ��GD�HV�XQPLWWHOEDU�QDFK�GHU�'HILQLWLRQ�GHU�ORNDOHQ�9DULDEOHQ�IROJW��
'LHVHV�%HLVSLHO�OHJW�GLH�6XPPH�YRQ�$�XQG�%�LP�+LVWRU\�6SHLFKHU�DE�

«�→�A B 'A+B' »

,P�IROJHQGHQ�3URJUDPPVHJPHQW�ZLUG�HLQH�YHUVFKDFKWHOWH�3UR]HGXU�
YHUZHQGHW��GD�GHU�%HDUEHLWXQJVYRUJDQJ�PHKU�DOV�QXU�HLQH�HLQIDFKH�
%HUHFKQXQJ�HQWKlOW��'LHVHV�%HLVSLHO�YHUJOHLFKW�$�XQG�%�XQG�I�KUW�
%HUHFKQXQJHQ�DXI�GHU�%DVLV�GLHVHV�9HUJOHLFKV�DXV��'DV�(UJHEQLV�GHU�
%HUHFKQXQJHQ�ZLUG�LQ�GHQ�JOREDOHQ�9DULDEOHQ�&�XQG�'�JHVSHLFKHUW�

HP49_version1.2.book  Page 8  Tuesday, March 7, 2000  10:57 AM



Einführung in die Programmierung Seite 10-9

Einführung in die Program
m

ierung

« → A B

« IF A>B

THEN A-B� �C; A^2-B^2 � �D

ELSE B-A �  C

END

»

»

Arbeiten mit Variablen
9DULDEOHQ�GLHQHQ�]XP�6SHLFKHUQ�YRQ�'DWHQ�LQQHUKDOE�,KUHV�3URJUDPPV��,Q�
GHU�3URJUDPPLHUXPJHEXQJ�GHV�+3���*�VWHKHQ�]ZHL�7\SHQ�YRQ�9DULDEOHQ�
]XU�9HUI�JXQJ��

� 6LH�N|QQHQ�ORNDOH�9DULDEOHQ�LQQHUKDOE�,KUHV�3URJUDPPV�HUVWHOOHQ��
/RNDOH�9DULDEOHQ�ZHUGHQ�]XP�%HLVSLHO�]XP�6SHLFKHUQ�GHU�:HUWH�
YHUZHQGHW��GLH�6LH�DOV�$UJXPHQWH�EHLP�3URJUDPPDXIUXI�HLQJHJHEHQ�
KDEHQ��

(LQ�3URJUDPP�NDQQ�QXU�LQQHUKDOE�GHU�YHUVFKDFKWHOWHQ�3UR]HGXU�DXI�
HLQH�ORNDOH�9DULDEOH�]XJUHLIHQ��LQ�GHU�VLH�HUVWHOOW�ZRUGHQ�LVW��XQG�LQQHUK�
DOE�MHGHU�YHUVFKDFKWHOWHQ�3UR]HGXU��GLH�HV�HQWKlOW��

� 6LH�N|QQHQ�JOREDOH�9DULDEOHQ�LQ�HLQHP�3URJUDPP�HUVWHOOHQ�RGHU�6LH�
N|QQHQ�YRUKDQGHQH�JOREDOH�9DULDEOHQ�YHUZHQGHQ��:HLWHUH�
(LQ]HOKHLWHQ��EHU�GDV�(UVWHOOHQ�YRQ�JOREDOHQ�9DULDEOHQ�ILQGHQ�6LH�LQ�
.DSLWHO����§6SHLFKHUQ�YRQ�2EMHNWHQ¨��%HDFKWHQ�6LH�GDEHL�IROJHQGH�
3XQNWH�

¥ *OREDOH�9DULDEOHQ�VLQG�LQQHUKDOE�HLQHV�3URJUDPPV��EHUDOO�
YHUI�JEDU��

¥ =XP�(QWIHUQHQ�JOREDOHU�9DULDEOHQ�YHUZHQGHQ�6LH�GHQ�%HIHKO�
385*(�

¥ :HQQ�6LH�LQ�,KUHP�3URJUDPP�JOREDOH�9DULDEOHQ�YHUZHQGHQ��P�VVHQ�
VLFK�GLHVH�LP�VHOEHQ�RGHU�LQ�HLQHP�K|KHUHQ�9HU]HLFKQLV�EHILQGHQ�
ZLH�GDV�3URJUDPP�

%HDFKWHQ�6LH��GDVV�6LH�LQQHUKDOE�HLQHU�YHUVFKDFKWHOWHQ�3UR]HGXU�
GDV�=HLFKHQ�§�¨�]XP�7UHQQHQ�GHU�%HUHFKQXQJHQ�YHUZHQGHQ�
P�VVHQ��6LH�N|QQHQ�GDV�=HLFKHQ�§�¨�HLQJHEHQ��LQGHP�6LH�>�
JHGU�FNW�KDOWHQ�XQG�F�GU�FNHQ�
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Verwenden von lokalen Variablen

/RNDOH�9DULDEOHQ�XQWHUOLHJHQ�GHQ�IROJHQGHQ�%HVFKUlQNXQJHQ��GLH�6LH�
NHQQHQ�P�VVHQ�

� 8QPLWWHOEDU�QDFK�'HNODUDWLRQ�HLQHU�ORNDOHQ�9DULDEOHQ�PXVV�GDV�
3URJUDPP�HLQHV�GHU�IROJHQGHQ�(OHPHQWH�HQWKDOWHQ�

¥ HLQH�DOJHEUDLVFKH�%HUHFKQXQJ�]ZLVFKHQ�+RFKNRPPDV

¥ HLQH�YHUVFKDFKWHOWH�3UR]HGXU�]ZLVFKHQ�GHQ�%HJUHQ]XQJV]HLFKHQ
« » �

� (LQH�ORNDOH�9DULDEOH�LVW�LQ�GHU�YHUVFKDFKWHOWHQ�3UR]HGXU�YHUI�JEDU��LQ�
GHU�VLH�HUVWHOOW�ZXUGH��XQG�LQ�DOOHQ�YHUVFKDFKWHOWHQ�3UR]HGXUHQ�
LQQHUKDOE�GLHVHU�YHUVFKDFKWHOWHQ�3UR]HGXU�

� 6LH�N|QQHQ�HLQH�ORNDOH�9DULDEOH�PLW�GHPVHOEHQ�1DPHQ�HUVWHOOHQ�ZLH�
HLQH�EHUHLWV�YRUKDQGHQH�JOREDOH�9DULDEOH��G�K��HLQH�9DULDEOH�LP�VHOEHQ�
9HU]HLFKQLV�ZLH�GDV�3URJUDPP�RGHU�LQ�HLQHP�K|KHUHQ�9HU]HLFKQLV���
%HIHKOH��GLH�GLHVHQ�9DULDEOHQQDPHQ�YHUZHQGHQ��ZHUGHQ�GHQ�:HUW�GHU�
ORNDOHQ�VWDWW�GHU�JOREDOHQ�9DULDEOHQ�YHUZHQGHQ�

Setzen von Variablen

9DULDEOHQ�ZHUGHQ�QRUPDOHUZHLVH�DXI�GHQ�:HUW�YRQ�(LQJDEHQ�RGHU�
(UJHEQLVVHQ�YRQ�3UR]HVVHQ�XQG�%HUHFKQXQJHQ�LQ�,KUHP�3URJUDPP�
JHVHW]W��/RNDOH�9DULDEOHQ�N|QQHQ�DXFK�]XP�6SHLFKHUQ�YRQ�
=ZLVFKHQHUJHEQLVVHQ�JHVHW]W�ZHUGHQ��GLH�VSlWHU�LQ�QDFKIROJHQGHQ�
YHUVFKDFKWHOWHQ�3UR]HGXUHQ�LQQHUKDOE�,KUHV�3URJUDPPV�YHUZHQGHW�
ZHUGHQ��9HUZHQGHQ�6LH�JOREDOH�9DULDEOHQ��ZHQQ�6LH�GLH�'DWHQ�I�U�HLQHQ�
EUHLWHUHQ�=XJDQJ�VSHLFKHUQ�P|FKWHQ��

Setzen von lokalen Variablen auf den Wert von Eingabeargumenten

�� 6HW]HQ�6LH�GHQ�&XUVRU�LQ�GHU�%HIHKOV]HLOH�XQPLWWHOEDU�UHFKWV�QHEHQ�GDV�
HLQI�KUHQGH�6\PERO�«��

�� 'U�FNHQ�6LH�>L��XP�GDV�6\PERO�→�HLQ]XI�JHQ�

�� *HEHQ�6LH�I�U�MHGHV�(LQJDEHDUJXPHQW�LQ�,KUHP�3URJUDPP�HLQHQ�
ORNDOHQ�9DULDEOHQQDPHQ�HLQ�XQG�WUHQQHQ�6LH�GLH�9DULDEOHQQDPHQ�GXUFK�
HLQ�F��
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:HQQ�,KU�3URJUDPP�EHLVSLHOVZHLVH�]ZHL�$UJXPHQWH�YHUZHQGHW�XQG�GLHVH�
$UJXPHQWH�LQ�GHQ�ORNDOHQ�9DULDEOHQ�$�XQG�%�JHVSHLFKHUW�ZHUGHQ�VROOHQ��
VLHKW�GHU�$QIDQJ�,KUHV�3URJUDPPV�ZLH�IROJW�DXV�

>�>L`$F`%

«�→�A B

Setzen einer lokalen Variablen auf einen Wert

'U�FNHQ�6LH�QDFK�(LQJDEH�GHV�:HUWHV�GLH�7DVWHQ�>L��XP�GDV�6\PERO���
HLQ]XI�JHQ�XQG�JHEHQ�6LH�GHQ�1DPHQ�GHU�ORNDOHQ�9DULDEOHQ�HLQ�

:HQQ�6LH�]XP�%HLVSLHO�GLH�ORNDOH�9DULDEOH�*�]XP�6SHLFKHUQ�GHU�
)DOOEHVFKOHXQLJXQJ������YHUZHQGHQ�P|FKWHQ��HUVWHOOHQ�6LH�GLH�9DULDEOH�
ZLH�IROJW�

>� ����>L`*

« 9.81 →�G »

'DV�IROJHQGH�%HLVSLHO

� OLHVW�HLQ�(LQJDEHDUJXPHQW�HLQ�

� HUVWHOOW�GLH�ORNDOH�9DULDEOH�*�

� PXOWLSOL]LHUW�GLH�9DULDEOH�PLW�GHP�$UJXPHQW�XQG�OHJW�GDV�(UJHEQLV�LP�
+LVWRU\�6SHLFKHU�DE��

«�→�A

�« 9.81 →�G

��« A*G »

�»

»

,P�IROJHQGHQ�%HLVSLHO�HUNHQQW�GLH�%HUHFKQXQJ A*G �GLH�ORNDOH�9DULDEOH�*�
QLFKW�DOV�������GD�VLH�VLFK�DX�HUKDOE�GHU�YHUVFKDFKWHOWHQ�3UR]HGXU�
EHILQGHW��LQ�GHU�GLH�9DULDEOH�GHNODULHUW�ZXUGH��'LH�%HUHFKQXQJ�A+G�
HUNHQQW�*�DOV�����

«�→�A

�« 9.81 �→�G 'A+G' »

A*G

»
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Setzen einer lokalen Variablen auf das Ergebnis einer 
Berechnung

'DV�IROJHQGH�3URJUDPPVHJPHQW�]HLJW��ZLH�6LH�HLQH�ORNDOH�9DULDEOH�]XP�
6SHLFKHUQ�GHV�(UJHEQLVVHV�HLQHU�%HUHFKQXQJ�HLQVHW]HQ�XQG�GDV�(UJHEQLV�
LQ�HLQHU�QDFKIROJHQGHQ�%HUHFKQXQJ�YHUZHQGHQ��'DV�3URJUDPP�OLHVW�]ZHL�
(LQJDEHDUJXPHQWH�HLQ�XQG�YHUZHQGHW�VLH�LQ�GHQ�%HUHFKQXQJHQ�

�� )�JHQ�6LH�GLH�3URJUDPPEHJUHQ]XQJV]HLFKHQ�LQ�GHU�%HIHKOV]HLOH�HLQ�
XQG�JHEHQ�6LH�GLH�ORNDOHQ�9DULDEOHQ�]XP�6SHLFKHUQ�GHU�(LQJDEHDUJX�
PHQWH�HLQ�

>�>L`$F`%F

«�→�A B

»

�� 6WDUWHQ�6LH�HLQH�QHXH�YHUVFKDFKWHOWH�3UR]HGXU�XQG�GHILQLHUHQ�6LH�GLH�
HUVWH�%HUHFKQXQJ��

>�`$=`%

«�→�A B

« A+B

»

»

�� 6SHLFKHUQ�6LH�GDV�(UJHEQLV�GHU�%HUHFKQXQJ�LQ�GHU�ORNDOHQ�9DULDEOHQ�&��

>L`&

«�→�A B

« A+B → C

»

»
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�� gIIQHQ�6LH�HLQH�QHXH�YHUVFKDFKWHOWH�3UR]HGXU�XQG�JHEHQ�6LH�GLH�
%HUHFKQXQJ�HLQ��GLH�GDV�(UJHEQLV�GHU�HUVWHQ�%HUHFKQXQJ�YHUZHQGHW�

>�`&=r<_`$-`%

>L`&

«�→�A B

« A+B → C

« C+ (A-B)

»

»

»

Verwenden von globalen Variablen

6LH�N|QQHQ�YRUKDQGHQH�JOREDOH�9DULDEOHQ�LQ�,KUHQ�3URJUDPPHQ�
YHUZHQGHQ��*OREDOH�9DULDEOHQ�XQWHUVFKHLGHQ�VLFK�YRQ�GHQ�ORNDOHQ�
9DULDEOHQ�LQ�IROJHQGHQ�3XQNWHQ�

� *OREDOH�9DULDEOHQ�VWHKHQ�¥�XQDEKlQJLJ�YRQ�YHUVFKDFKWHOWHQ�
3UR]HGXUHQ�¥�GHP�JHVDPWHQ�3URJUDPP�]XU�9HUI�JXQJ�

� ,P�*HJHQVDW]�]X�ORNDOHQ�9DULDEOHQ�N|QQHQ�6LH�LQQHUKDOE�HLQHU�
YHUVFKDFKWHOWHQ�3UR]HGXU�PHKU�DOV�HLQH�JOREDOH�9DULDEOH�HUVWHOOHQ�

9HUZHQGHQ�6LH�LQQHUKDOE�HLQHV�3URJUDPPV�GLH�7DVWH�k��XP�HLQH�
JOREDOH�9DULDEOH�]X�GHILQLHUHQ��'LH�7DVWH�k HU]HXJW�GDV�6\PERO� �LQ�GHU�
%HIHKOV]HLOH��

Beispiel

'DV�IROJHQGH�3URJUDPP�GHPRQVWULHUW�GLH�9HUZHQGXQJ�HLQHU�JOREDOHQ�
9DULDEOHQ�]XP�6SHLFKHUQ�YRQ�'DWHQ��GLH�LP�3URJUDPP�YHUZHQGHW�ZHUGHQ��
XQG�GHU�$XVJDEH��GLH�YRP�3URJUDPP�JHQHULHUW�ZLUG��'DV�3URJUDPP�I�KUW�
IROJHQGH�$XIJDEHQ�DXV�

� (V�OLHVW�HLQ�(LQJDEHDUJXPHQW�HLQ�XQG�EHUHFKQHW�VHLQHQ�3UR]HQWZHUW�LQ�
%H]XJ�DXI�HLQHQ�:HUW�LQ�GHU�JOREDOHQ�9DULDEOHQ�§727/¨��6LH�P�VVHQ�
727/�YRU�GHU�3URJUDPPDXVI�KUXQJ�HUVWHOOHQ�

� (V�VSHLFKHUW�GDV�(UJHEQLV�LQ�HLQHU�DQGHUHQ�JOREDOHQ�9DULDEOHQ��
§5(6/7�¨�

� (V�ZDQGHOW�GDV�QXPHULVFKH�(UJHEQLV�LQ�HLQH�=HLFKHQIROJH�XP�XQG�I�JW�
]XU�9HUGHXWOLFKXQJ�HLQ�§�¨�KLQ]X�
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6R�N|QQHQ�6LH�GDV�3URJUDPP�HUVWHOOHQ�

�� )�JHQ�6LH�GLH�3URJUDPPEHJUHQ]XQJV]HLFKHQ�LQ�GLH�%HIHKOV]HLOH�HLQ�
XQG�GHILQLHUHQ�6LH�GLH�(LQJDEHYDULDEOH�

>�>L`$

«�→�A 

»

�� (UVWHOOHQ�6LH�HLQH�QHXH�YHUVFKDFKWHOWH�3UR]HGXU�

>�

«�→�A 

«

»

»

�� *HEHQ�6LH�GLH�3UR]HQWZHUWEHUHFKQXQJ�HLQ�

<_`$z``727/`}����

«�→�A 

« (A/TOTL)*100

»

»

�� 6SHLFKHUQ�6LH�GDV�(UJHEQLV�LQ�GHU�JOREDOHQ�9DULDEOHQ�§5(6/7�¨�DE��
%HDFKWHQ�6LH��GDVV�6LH�]XU�$EJUHQ]XQJ�GHU�DOJHEUDLVFKHQ�%HIHKOH�QDFK�
GHU�%HUHFKQXQJ�GDV�=HLFKHQ�§�¨�HLQI�JHQ�P�VVHQ��KDOWHQ�6LH�>�
JHGU�FNW�XQG�GU�FNHQ�6LH�F��

k``5(6/7�`>F

«�→�A 

« (A/TOTL)*100 � �RESLT1;

»

»
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�� )�JHQ�6LH�§�¨�KLQ]X�XQG�VSHLFKHUQ�6LH�GLH�(UJHEQLV]HLFKHQIROJH�
ZLHGHU�LQ�5(6/7��DE��%HDFKWHQ�6LH�IROJHQGH�3XQNWH�

� 8P�GDV�6\PERO�§�¨�HLQ]XI�JHQ��YHUZHQGHQ�6LH�GDV�:HUN]HXJ�
§&KDUDFWHUV¨��>ô��RGHU�GU�FNHQ�6LH�`<��

� :HQQ�6LH�HLQH�=HLFKHQIROJH�]X�HLQHU�=DKO�DGGLHUHQ��LVW�GDV�(UJHEQLV�
HLQH�=HLFKHQIROJH��6LH�P�VVHQ�GLH�=DKO�QLFKW�XPZDQGHOQ�

``5(6/7�`=KF>ô�\}k``

5(6/7�

«�→�A 

« (A/TOTL)*100 � �RESLT1 ; 

RESLT1+" %" � �RESLT1

»

»

%HYRU�6LH�GDV�3URJUDPP�DXVI�KUHQ��HUVWHOOHQ�6LH�HLQ�JOREDOH�9DULDEOH�
QDPHQV�§727/¨�XQG�ZHLVHQ�6LH�GLHVHU�9DULDEOHQ�HLQH�=DKO�]X�
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Schleifen und Verzweigungen
'LHVHU�$EVFKQLWW�HQWKlOW�HLQH�(LQI�KUXQJ�LQ�GLH�9HUZHQGXQJ�YRQ�
EHGLQJWHQ�9HU]ZHLJXQJV��XQG�6FKOHLIHQVWUXNWXUHQ�LQQHUKDOE�HLQHV�
3URJUDPPV��%HGLQJXQJVVWUXNWXUHQ�ZHUWHQ���DOV�IDOVFK�XQG�DOOH�DQGHUH�
:HUWH�DOV�ZDKU�DXV��

Vergleichsfunktionen

'HU�+3���*�VWHOOW�9HUJOHLFKVIXQNWLRQHQ�]XU�9HUI�JXQJ��GLH�6LH�LQ�
9HUELQGXQJ�PLW�%HGLQJXQJV��XQG�6FKOHLIHQVWUXNWXUHQ�YHUZHQGHQ�N|QQHQ��
6LH�N|QQHQ�GLHVH�)XQNWLRQHQ�DXV�GHP�0HQ��§3URJUDPPLQJ�7HVW¨�
DXVZlKOHQ��:HQQ�6LH�]�%��$�PLW�%�YHUJOHLFKHQ�P|FKWHQ��YHUZHQGHQ�6LH�
IROJHQGH�)XQNWLRQHQ�

A==B ,VW�ZDKU��ZHQQ�$�JOHLFK�%�LVW�

A≠B ,VW�ZDKU��ZHQQ�$�QLFKW�JOHLFK�%�LVW�

A<B ,VW�ZDKU��ZHQQ�$�NOHLQHU�DOV�%�LVW�

A>B ,VW�ZDKU��ZHQQ�$�JU|�HU�DOV�%�LVW�

A≤B ,VW�ZDKU��ZHQQ�$�NOHLQHU�RGHU�JOHLFK�%�LVW�

A≥B ,VW�ZDKU��ZHQQ�$�JU|�HU�RGHU�JOHLFK�%�LVW�

SAME(A,B) ,VW�ZDKU��ZHQQ�$�H[DNW�GDVVHOEH�2EMHNW�ZLH�%�LVW�

Bedingungs- und Schleifenstrukturen

'LH�IROJHQGHQ�%HGLQJXQJV��XQG�6FKOHLIHQEHIHKOH�VLQG�YHUI�JEDU�

� ,)�9HUJOHLFKVDXVGUXFN�7+(1�%HIHKOVIROJH�(1'

:LUG�9HUJOHLFKVDXVGUXFN�DOV�ZDKU��G�K��QLFKW�DOV�1XOO��EHZHUWHW��ZLUG�
%HIHKOVIROJH�DXVJHI�KUW��

� ,)�9HUJOHLFKVDXVGUXFN�7+(1�%HIHKOVIROJH���(/6(�%HIHKOVIROJH���
(1'

:LUG�9HUJOHLFKVDXVGUXFN�DOV�ZDKU�EHZHUWHW��ZLUG�%HIHKOVIROJH���DXV�
JHI�KUW��:LUG�9HUJOHLFKVDXVGUXFN�DOV�IDOVFK�EHZHUWHW��ZLUG�%HIHKOV�
IROJH���DXVJHI�KUW��

� &$6(�$XVGUXFN���7+(1�%HIHKOVIROJH���(1'
$XVGUXFN���7+(1�%HIHKOVIROJH���(1'
�����
$XVGUXFN�Q�7+(1�%HIHKOVIROJH�Q�(1'
(1'
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(V�ZLUG�GLH�%HIHKOVIROJH�DXVJHI�KUW��GLH�GHP�HUVWHQ�DOV�ZDKU�
EHZHUWHWHQ�$XVGUXFN�LQ�GHU�6WUXNWXU�HQWVSULFKW��

� 67$57��6WDUW��(QGH��%HIHKOVIROJH�1(;7

%HIHKOVIROJH�ZLUG�DXVJHI�KUW��6WDUW�ZLUG�XP���HUK|KW��'LHVHU�=\NOXV�
ZLUG�VRODQJH�ZLHGHUKROW��ELV�6WDUW�!�(QGH��%HIHKOVIROJH�ZLUG�LPPHU�
PLQGHVWHQV�HLQPDO�DXVJHI�KUW�

� 67$57��6WDUW��(QGH��%HIHKOVIROJH�67(3��6FKULWWZHLWH�

%HIHKOVIROJH�ZLUG�DXVJHI�KUW��6WDUW�ZLUG�XP�6FKULWWZHLWH�HUK|KW��
�6FKULWWZHLWH�NDQQ�DXFK�HLQ�$XVGUXFN�VHLQ���'LHVHU�=\NOXV�ZLUG�
VRODQJH�ZLHGHUKROW��ELV�6WDUW�!�(QGH��%HIHKOVIROJH�ZLUG�LPPHU�PLQGHV�
WHQV�HLQPDO�DXVJHI�KUW�

� )25��9DULDEOH��6WDUW��(QGH��%HIHKOVIROJH�1(;7

%HIHKOVIROJH�ZLUG�DXVJHI�KUW��9DULDEOH�ZLUG�DXI�6WDUW�JHVHW]W��9DULDEOH�
ZLUG�XP���HUK|KW��'LHVHU�=\NOXV�ZLUG�VRODQJH�ZLHGHUKROW��ELV�9DULDEOH�
!�(QGH��'LHVHU�%HIHKO�LVW�GHP�%HIHKO�67$57��1(;7�lKQOLFK��KLHU�
N|QQHQ�6LH�MHGRFK�9DULDEOH�LQ�,KUHP�3URJUDPP�YHUZHQGHQ�

� )25��9DULDEOH��6WDUW��(QGH��%HIHKOVIROJH�67(3��6FKULWWZHLWH�

%HIHKOVIROJH�ZLUG�DXVJHI�KUW��9DULDEOH�ZLUG�XP�6FKULWWZHLWH�HUK|KW��
�6FKULWWZHLWH�NDQQ�DXFK�HLQ�$XVGUXFN�VHLQ���'LHVHU�=\NOXV�ZLUG�
VRODQJH�ZLHGHUKROW��ELV�6WDUW�!�(QGH��'LHVHU�%HIHKO�LVW�GHP�%HIHKO�
67$57���67(3�lKQOLFK��KLHU�N|QQHQ�6LH�MHGRFK�9DULDEOH�LQ�,KUHP�
3URJUDPP�YHUZHQGHQ�

� '2�%HIHKOVIROJH�817,/�9HUJOHLFKVDXVGUXFN�(1'

%HIHKOVIROJH�ZLUG�DXVJHI�KUW�XQG�GDQDFK�ZLUG��EHUSU�IW��RE�9HUJOHLFK�
VDXVGUXFN�DOV�ZDKU�EHZHUWHW�ZLUG��)DOOV�MD��ZLUG�GHU�%HIHKO�EHHQGHW��
)DOOV�QLFKW��ZLUG�%HIHKOVIROJH�ZLHGHUKROW��%HIHKOVIROJH�ZLUG�LPPHU�
PLQGHVWHQV�HLQPDO�DXVJHI�KUW�

� :+,/(�9HUJOHLFKVDXVGUXFN�5(3($7�%HIHKOVIROJH�(1'

(V�ZLUG��EHUSU�IW��RE�9HUJOHLFKVDXVGUXFN�DOV�ZDKU�EHZHUWHW�ZLUG��
)DOOV�MD��ZLUG�%HIHKOVIROJH�DXVJHI�KUW��'LHVHU�=\NOXV�ZLUG�VRODQJH�ZLHG�
HUKROW��ELV�9HUJOHLFKVDXVGUXFN�DOV�IDOVFK�EHZHUWHW�ZLUG��'LHVHU�%HIHKO�
LVW�GHP�%HIHKO�'2��817,/�lKQOLFK��DEHU�%HIHKOVIROJH�ZLUG�KLHU�QLFKW�
DXVJHI�KUW��IDOOV�9HUJOHLFKVDXVGUXFN�EHUHLWV�EHLP�HUVWHQ�0DO�DOV�IDOVFK�
EHZHUWHW�ZLUG�
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Beispiel

'DV�IROJHQGH�%HLVSLHO�EHDUEHLWHW�HLQH�/LVWH�YRQ�=DKOHQZHUWHQ��GLH�LQ�HLQHU�
9DULDEOHQ�QDPHQV�0$5.6�JHVSHLFKHUW�LVW��'DV�%HLVSLHOSURJUDPP�I�KUW�
IROJHQGH�$XIJDEHQ�DXV�

� (V�EHVWLPPW�GLH�$Q]DKO�GHU�(OHPHQWH�LQ�GHU�/LVWH�

� 'DV�SURJUDPP�YHUJOHLFKW�MHGHV�(OHPHQW�LQ�GHU�/LVWH�PLW�HLQHP�
3U�IZHUW�

D� ,VW�GDV�(OHPHQW�JU|�HU�RGHU�JOHLFK�GHP�3U�IZHUW��I�JW�GDV�3UR�
JUDPP�GHP�:HUW�GDV�:RUW�§%HVWDQGHQ¨�KLQ]X�

E� ,VW�GDV�(OHPHQW�NOHLQHU�RGHU�JOHLFK�GHP�3U�IZHUW��I�JW�GDV�
3URJUDPP�GHP�:HUW�GDV�:RUW�§'XUFKJHIDOOHQ¨�KLQ]X��%HDFKWHQ�6LH��
GDVV�GHU�:HUW�GDPLW�LQ�HLQH�=HLFKHQIROJH�XPJHZDQGHOW�ZLUG�

� 'DV�3URJUDPP�HUVHW]W�GHQ�XUVSU�QJOLFKHQ�:HUW�GXUFK�GLH�
=HLFKHQIROJH�

« @ Die lokale Variable S wird zum Speichern

@ der Schrittnummer verwendet. 

@ Schrittweises Erhöhen von 1 bis zur

@ Größe der Liste.

FOR(S,1,SIZE(MARKS))

@ Extrahieren der Elemente aus der Liste

  GET(MARKS,S) →�E

@ Vergleichen mit dem Prüfwert, Ergänzen und

@ Ersetzen durch den neuen Wert.

« IF E ≥50 THEN

E+" Bestanden" � �E

ELSE

E+" Durchgefallen" � �E

END ;

REPL(MARKS,S,{E}) MARKS

» ;

NEXT 

»
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Fehlerverzweigungsstrukturen
(LQ�3URJUDPP�KlOW�VWDQGDUGPl�LJ�DQ��ZHQQ�HLQ�)HKOHU�DXIWULWW��6LH�
N|QQHQ�DOOHUGLQJV�EHVWLPPHQ��GDVV�VWDWWGHVVHQ�HLQ�VSH]LHOOHU�
3URJUDPPWHLO�DXIJHUXIHQ�ZLUG��ZHQQ�ZlKUHQG�GHU�$XVI�KUXQJ�HLQHU�
%HIHKOVIROJH�HLQ�)HKOHU�DXIWULWW��6LH�P�VVHQ�GLHVH�%HIHKOVIROJH�XQG�GLH�
)HKOHUEHKDQGOXQJVURXWLQH�LQ�HLQH�)HKOHUYHU]ZHLJXQJVVWUXNWXU�
HLQVFKOLH�HQ��'LH�IROJHQGHQ�)HKOHUYHU]ZHLJXQJVVWUXNWXUHQ�VWHKHQ�]XU�
9HUI�JXQJ�

� ,)(55�%HIHKOVIROJH�7+(1�)HKOHUEHKDQGOXQJVURXWLQH�(1'

(UNHQQW�GDV�3URJUDPP�ZlKUHQG�GHU�$XVI�KUXQJ�YRQ�%HIHKOVIROJH�
HLQHQ�)HKOHU��ZLUG�GHU�5HVW�GHV�3URJUDPPV��EHUVSUXQJHQ�XQG�
VWDWWGHVVHQ�)HKOHUEHKDQGOXQJVURXWLQH�DXVJHI�KUW��:HQQ�NHLQH�)HKOHU�
HUNDQQW�ZHUGHQ��ZLUG�)HKOHUEHKDQGOXQJVURXWLQH�QLFKW�DXVJHI�KUW�

� ,)(55�%HIHKOVIROJH�7+(1�)HKOHUEHKDQGOXQJVURXWLQH�(/6(�
6WDQGDUGDXVGUXFN�(1'

(UNHQQW�GDV�3URJUDPP�ZlKUHQG�GHU�$XVI�KUXQJ�YRQ�%HIHKOVIROJH�
HLQHQ�)HKOHU��ZLUG�GHU�5HVW�GHV�3URJUDPPV��EHUVSUXQJHQ�XQG�
VWDWWGHVVHQ�)HKOHUEHKDQGOXQJVURXWLQH�DXVJHI�KUW��:HQQ�NHLQH�)HKOHU�
HUNDQQW�ZHUGHQ��ZLUG�6WDQGDUGDXVGUXFN�DXVJHI�KUW�
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Beispiel
'DV�IROJHQGH�%HLVSLHO�HUVWHOOW�GLH�9DULDEOH�0$5.6�DXV�GHP�YRUKHULJHQ�
%HLVSLHO��%HLP�(UNHQQHQ�HLQHV�QLFKW�QXPHULVFKHQ�:HUWHV�ZLUG�HLQH�
)HKOHUPHOGXQJ�DXVJHJHEHQ��'DV�3URJUDPP�I�KUW�IROJHQGH�$XIJDEHQ�DXV�

� (V�HUVWHOOW�HLQH�6FKOHLIH�]XP�(LQOHVHQ�GHU����:HUWH�

� (V�IRUGHUW�]XU�(LQJDEH�HLQHV�:HUWHV�DXI�

� (V��EHUSU�IW��RE�GLH�(LQJDEH�HLQH�=DKO�LVW��

� :HQQ�GLHVHU�9RUJDQJ�HLQHQ�)HKOHU�HU]HXJW��ZLUG�HLQH�)HKOHUPHOGXQJ�
DXVJHJHEHQ�XQG�HLQH�$XIIRUGHUXQJ�]XU�(LQJDEH�HLQHU�=DKO�DQJH]HLJW�
« 

@ Numerischen Modus auf Fehlerverzweigung

@ setzen

SF(-3) ;

@ Eine leere Liste erstellen.

{} MARKS ;

@ Eine Schleife für 20 Eingaben einrichten.

WHILE SIZE(MARKS)<20 REPEAT

@ Fehlerprüfroutine starten.

IFERR INPUT("Geben Sie eine Zahl ein","") →�N

@ Umwandlungsversuch, Eingabe => Zahl.

@ Bei nichtnumerischen Eingaben: Fehler.

« OBJ →(N)+1-1 �→�N

@ Wenn kein Fehler, dann Eingabe der Liste 

@ hinzufügen.

« MARKS+N� �MARKS ;

»

»

THEN 

@Diese Meldung wird bei nichtnumerischen

@Eingaben ausgegeben.

MSGBOX("Ungültige Eingabe. Versuchen Sie es 

erneut.")

END ;

END

»
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Anhang A

Verbinden mit einem anderen Taschenrechner

Inhalt

hEHUWUDJHQ�YRQ�2EMHNWHQ�]ZLVFKHQ�7DVFKHQUHFKQHUQ��� $��

hEHUWUDJHQ�YRQ�'DWHQ�]ZLVFKHQ�]ZHL�+3 ��*���������������� $��

hEHUWUDJHQ�YRQ�2EMHNWHQ�]X�E]Z��YRQ�HLQHP�+3���������� $��

Einleitung
,Q�GLHVHP�$QKDQJ�ZLUG�EHVFKULHEHQ��ZLH�6LH�GHQ�+3 ��*�PLW�GHP�
PLWJHOLHIHUWHQ�VHULHOOHQ�.DEHO�PLW�HLQHP�DQGHUHQ�7DVFKHQUHFKQHU�
YHUELQGHQ�N|QQHQ��6LH�N|QQHQ�,KUHQ�7DVFKHQUHFKQHU�PLW�HLQHP�DQGHUHQ�
7DVFKHQUHFKQHU�YHUELQGHQ��ZHQQ�6LH�2EMHNWH�ZLH�]XP�%HLVSLHO�
3URJUDPPH�RGHU�'DWHQ�]ZLVFKHQ�GHQ�7DVFKHQUHFKQHUQ�DXVWDXVFKHQ�
P|FKWHQ��

8P�'DWHQ�RGHU�3URJUDPPH�]ZLVFKHQ�,KUHP�7DVFKHQUHFKQHU�XQG�HLQHP�
3&��EHUWUDJHQ�]X�N|QQHQ��P�VVHQ�6LH�GDV�+HZOHWW�3DFNDUG�&RQQHFWLYLW\�
.LW�HUZHUEHQ��0LW�GHP�&RQQHFWLYLW\�.LW�N|QQHQ�6LH�DXFK�QHXHUH�9HUVLRQHQ�
GHU�7DVFKHQUHFKQHUVRIWZDUH�KHUXQWHUODGHQ�

Übertragen von Objekten zwischen 
Taschenrechnern
6LH�N|QQHQ�]ZLVFKHQ�7DVFKHQUHFKQHUQ�HLQ]HOQH�2EMHNWH�DXVWDXVFKHQ�
RGHU�PHKUHUH�'DWHQ�XQG�9HU]HLFKQLVVH��EHUWUDJHQ��

� 9HUZHQGHQ�6LH�GDV�'DWHLYHUZDOWXQJVZHUN]HXJ��)LOH�0DQDJHU��XP�GLH�
]X�YHUVHQGHQGHQ�2EMHNWH�DXV]XZlKOHQ��

� 9HUZHQGHQ�6LH�GDV�PLW�GHP�+3���*�PLWJHOLHIHUWH�VHULHOOH�.DEHO��XP�GLH�
7DVFKHQUHFKQHU�PLWHLQDQGHU�]X�YHUELQGHQ�XQG�GLH�2EMHNWH�YRQ�HLQHP�
]XP�DQGHUHQ�]X��EHUWUDJHQ��

HP49_version1.2.book  Page 1  Tuesday, March 7, 2000  10:57 AM



Seite A-2 Verbinden mit einem anderen Taschenrechner

Ve
rb

in
de

n 
m

it 
ei

ne
m

 a
nd

er
en

 T
as

ch
en

re
ch

ne
r

Übertragen von Daten zwischen zwei HP 49G
�� 6WHOOHQ�6LH�VLFKHU��GDVV�GLH�7DVFKHQUHFKQHU�NRUUHNW�PLWHLQDQGHU�YHU�

EXQGHQ�VLQG��

�� 1DYLJLHUHQ�6LH�DXI�GHP�VHQGHQGHQ�7DVFKHQUHFKQHU�]X�GHP�
9HU]HLFKQLV��GDV�GDV�]X�VHQGHQGH�2EMHNW�HQWKlOW��1DYLJLHUHQ�6LH�DXI�
GHP�HPSIDQJHQGHQ�7DVFKHQUHFKQHU�]X�GHP�9HU]HLFKQLV��LQ�GDV�6LH�GLH�
HPSIDQJHQHQ�2EMHNWH�VSHLFKHUQ�P|FKWHQ�

�� 'U�FNHQ�6LH�DXI�EHLGHQ�7DVFKHQUHFKQHUQ�g��GDQQ�§�¨�XQG�\��XP�
,�2�)81&7,216�DXV]XZlKOHQ�

�� 'U�FNHQ�6LH�DXI�GHP�HPSIDQJHQGHQ�7DVFKHQUHFKQHU�§�¨�XQG�GDQQ�
\��XP�*(7�)520�+3 ���DXV]XZlKOHQ��'HU�HPSIDQJHQGH�
7DVFKHQUHFKQHU�ZLUG�PLW�GHP�VHQGHQGHQ�7DVFKHQUHFKQHU�YHUEXQGHQ�

�� $XI�GHP�VHQGHQGHQ�7DVFKHQUHFKQHU�

D� 'U�FNHQ�6LH�\��XP�6(1'�72�+3����DXV]XZlKOHQ��'LH�
(LQJDEHPDVNH�§6HQG�WR�+3���¨�ZLUG�DQJH]HLJW��

E� 'U�FNHQ�6LH�&+226��XP�GLH�2EMHNWH�LP�DNWXHOOHQ�9HU]HLFKQLV�
DQ]X]HLJHQ�

F� 0DUNLHUHQ�6LH�PLW�+LOIH�GHU�3IHLOWDVWHQ�HLQ�]X�VHQGHQGHV�2EMHNW�XQG�
GU�FNHQ�6LH�&+(&.��XP�HV�DXV]XZlKOHQ��:LHGHUKROHQ�6LH�GLHVHQ�
6FKULWW�I�U�DQGHUH�]X�VHQGHQGH�2EMHNWH�

G� 'U�FNHQ�6LH�2.��XP�]XU�(LQJDEHPDVNH�§6HQG�WR�+3���¨�
]XU�FN]XNHKUHQ�

H� 'U�FNHQ�6LH�6(1'��'LH�DXVJHZlKOWHQ�2EMHNWH�ZHUGHQ�DQ�GHQ�
HPSIDQJHQGHQ�7DVFKHQUHFKQHU��EHUWUDJHQ�

Übertragen von Objekten zu bzw. von einem 
HP 48
:HQQ�6LH�2EMHNWH�]ZLVFKHQ�HLQHP�+3 ��*�XQG�HLQHP�7DVFKHQUHFKQHU�GHU�
6HULH�+3 ����EHUWUDJHQ�P|FKWHQ��P�VVHQ�6LH�GHQ�PLW�GHP�+3 ��*�
PLWJHOLHIHUWHQ�9HUELQGXQJVDGDSWHU�YHUZHQGHQ�

6LH�N|QQHQ�QXU�YRQ�,KQHQ�HUVWHOOWH�2EMHNWH�]ZLVFKHQ�GHP�
+3 ��*�XQG�HLQHP�7DVFKHQUHFKQHU�GHU�6HULH�+3�����EHUWUDJHQ��
:HQQ�6LH�YHUVXFKHQ��DQGHUH�2EMHNWH�]X��EHUWUDJHQ��WUHWHQ�
P|JOLFKHUZHLVH�)HKOHU�DXI�
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Verbinden mit einem anderen Taschenrechner Seite A-3

Verbinden m
it einem

 anderen Taschenrechner

�� 6WHFNHQ�6LH�GHQ�$GDSWHU�DXI�HLQ�(QGH�GHV�9HUELQGXQJVNDEHOV�

�� 6FKOLH�HQ�6LH�GDV�$GDSWHUHQGH�GHV�.DEHOV�DQ�GHQ�VHULHOOHQ�3RUW�GHV�+3�
���XQG�GDV�DQGHUH�.DEHOHQGH�DQ�GHQ�VHULHOOHQ�3RUW�GHV�+3���*�DQ�

�� 1DYLJLHUHQ�6LH�VRZRKO�DXI�GHP�+3���*�DOV�DXFK�DXI�GHP�+3����]X�GHP�
9HU]HLFKQLV��LQ�GHP�6LH�GLH�2EMHNWH�HPSIDQJHQ�E]Z��YRQ�GHP�6LH�GLH�
2EMHNWH�VHQGHQ�P|FKWHQ�

�� $XI�GHP�+3���*�

D� 'U�FNHQ�6LH�g��XP�GLH�$XVZDKOOLVWH�§$SSOLFDWLRQV¨�DQ]X]HLJHQ�

E� :lKOHQ�6LH�,�2�)81&7,216�XQG�GU�FNHQ�6LH�\��XP�GLH�
$XVZDKOOLVWH�§,�2�)XQFWLRQV¨�DQ]X]HLJHQ�

F� :lKOHQ�6LH�75$16)(5��XP�GLH�
(LQJDEHPDVNH�§7UDQVIHU¨�DQ]X]HLJHQ�

�� $XI�GHP�+3����

D� 'U�FNHQ�6LH�>1��>,�2@���XP�GLH�
$XVZDKOOLVWH�§,�2�)XQFWLRQV¨�
DQ]X]HLJHQ�

E� :lKOHQ�6LH�75$16)(5�XQG�GU�FNHQ�6LH�\��XP�GLH�(LQJDEHPDVNH�
§7UDQVIHU¨�DQ]X]HLJHQ�

�� %HDUEHLWHQ�6LH�GLH�(LQJDEHPDVNHQ�DXI�EHLGHQ�7DVFKHQUHFKQHUQ��XP�
VLFKHU]XVWHOOHQ��GDVV�GLH�2SWLRQ�)07��DXI�§$6&¨�JHVHW]W�LVW��'LH�DQGHUHQ�
(LQVWHOOXQJHQ�GHU�(LQJDEHPDVNHQ�P�VVHQ�DXI�EHLGHQ�
7DVFKHQUHFKQHUQ��EHUHLQVWLPPHQ�

�� $XI�GHP�VHQGHQGHQ�7DVFKHQUHFKQHU�

D� 'U�FNHQ�6LH�&+226�XQG�ZlKOHQ�6LH�/2&$/�9$56��XP�GLH�2EMHNWH�LP�
DNWXHOOHQ�9HU]HLFKQLV�DQ]X]HLJHQ�

E� :lKOHQ�6LH�GDV�]X�VHQGHQGH�2EMHNW�XQG�GU�FNHQ�6LH�\��XP�GDV�
2EMHNW�LQ�GDV�)HOG�§1DPH¨�]X�VHW]HQ�

F� 'U�FNHQ�6LH�6(1'��XP�GDV�2EMHNW�]X�VHQGHQ�

�� 'U�FNHQ�6LH�DXI�GHP�HPSIDQJHQGHQ�7DVFKHQUHFKQHU�5(&9��'DV�2EMHNW�
ZLUG�YRP�VHQGHQGHQ�7DVFKHQUHFKQHU�]XP�HPSIDQJHQGHQ�
7DVFKHQUHFKQHU�JHVHQGHW�XQG�ZLUG�LP�DNWXHOOHQ�9HU]HLFKQLV�DQJH]HLJW�
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Fehlermeldungen Seite B-1

Fehlerm
eldungen

Anhang B

Fehlermeldungen

Einleitung
'LHVHU�$QKDQJ�HQWKlOW�HLQH�/LVWH�GHU�ZLFKWLJVWHQ�)HKOHUPHOGXQJHQ�GHV�
+3���*�LQ�DOSKDEHWLVFKHU�5HLKHQIROJH�
�

Meldung Bedeutung

$ODUP (LQ�$ODUP�ZXUGH�QLFKW�EHVWlWLJW�

%DG�$UJXPHQW�7\SH
�)DOVFKHU�$UJXPHQWHQW\S�

(LQHV�RGHU�PHKUHUH�GHU�$UJXPHQWH�HLQHU�
2SHUDWLRQ�LVW�I�U�GLH�EHWUHIIHQGH�
2SHUDWLRQ�QLFKW�]XJHODVVHQ�

%DG��*XHVVHV
�)DOVFKH�6FKlW]ZHUWH�

'LH�6FKlW]ZHUWH��GLH�DQ�GHQ
*OHLFKXQJVO|VHU��EHUJHEHQ�ZXUGHQ��
OLHJHQ�DX�HUKDOE�GHV�*�OWLJNHLWVEHUHLFKV�
GHU�*OHLFKXQJ�

&DQªW�(GLW�1XOO�&KDUDFWHU
�1XOO�=HLFKHQ�NDQQ�QLFKW�EHDU�
EHLWHW�ZHUGHQ�

6LH�KDEHQ�YHUVXFKW��HLQH�=HLFKHQIROJH�]X�
EHDUEHLWHQ��GLH�HLQ�=HLFKHQ�PLW�GHP�&RGH�
��HQWKlOW�

&LUFXODU�5HIHUHQFH
�(LJHQUHIHUHQ]�

6LH�KDEHQ�YHUVXFKW��HLQHQ�
9DULDEOHQQDPHQ�LQ�VLFK�VHOEVW�]X�
VSHLFKHUQ�

'LUHFWRU\�1RW�$OORZHG
�8Q]XOlVVLJHV�9HU]HLFKQLV�

6LH�KDEHQ�YHUVXFKW��HLQHQ�
9HU]HLFKQLVQDPHQ�DOV�$UJXPHQW�]X�
YHUZHQGHQ�

'LUHFWRU\�5HFXUVLRQ
�9HU]HLFKQLV�(LJHQUHIHUHQ]�

6LH�KDEHQ�YHUVXFKW��HLQ�9HU]HLFKQLV�LQ�
VLFK�VHOEVW�]X�VSHLFKHUQ�

(4�,QYDOLG�)RU�0,1,7
�(4�I�U�0,1,7�QLFKW�]XOlVVLJ�

'LH�9DULDEOH�(4�PXVV�PLQGHVWHQV�]ZHL�
*OHLFKXQJHQ�XQG�]ZHL�9DULDEOHQ�
HQWKDOWHQ�
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Seite B-2 Fehlermeldungen
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hl
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en

+$/7�1RW�$OORZHG
�+$/7�QLFKW�]XOlVVLJ�

(V�ZXUGH�HLQ�3URJUDPP�DXVJHI�KUW��GDV�
GHQ�%HIHKO�+$/7�HQWKlOW��ZlKUHQG�HLQH�
$QZHQGXQJ��]�%��0DWUL[:ULWHU��GLH�GHQ�
%HIHKO�+$/7�QLFKW�]XOlVVW��DNWLY�ZDU�

,QFRQVLVWHQW�8QLWV
�(LQKHLWHQ�QLFKW�NRPSDWLEHO�

6LH�KDEHQ�YHUVXFKW��HLQH�
(LQKHLWXPZDQGOXQJ�PLW�LQNRPSDWLEOHQ�
(LQKHLWHQ�GXUFK]XI�KUHQ�

,QILQLWH�5HVXOW
�8QHQGOLFK�JUR�HV�(UJHEQLV�

6LH�KDEHQ�YHUVXFKW��HLQH�%HUHFKQXQJ�
GXUFK]XI�KUHQ��GLH�]X�HLQHP�XQHQGOLFK�
JUR�HQ�(UJHEQLV�I�KUW��]�%�������

,QVXIILFLHQW�0HPRU\
�=X�ZHQLJ�6SHLFKHU�

(V�LVW�QLFKW�JHQ�JHQG�IUHLHU�6SHLFKHU�
YRUKDQGHQ��XP�GLH�2SHUDWLRQ�]X�EHHQGHQ�

,QVXIILFLHQW��Σ'DWD
�=X�ZHQLJH�'DWHQ�LQ�Σ'DWD�

(LQ�6WDWLVWLNEHIHKO�ZXUGH�DXVJHI�KUW��
DEHU�Σ'DWD�HQWKLHOW�QLFKW�JHQ�JHQG�
'DWHQSXQNWH�I�U�GLH�%HUHFKQXQJ�

,QWHUUXSWHG
�8QWHUEURFKHQ�

'LH�$QZHQGXQJ�§6ROYH¨�RGHU�§5RRW¨�
ZXUGH�GXUFK���XQWHUEURFKHQ�

,QYDOLG�$UUD\�(OHPHQW
�)HOGHOHPHQW�XQJ�OWLJ�

6LH�KDEHQ�YHUVXFKW��HLQ�2EMHNW�HLQHV�
LQNRPSDWLEOHQ�7\SV�LQ�HLQ�)HOG�
HLQ]XJHEHQ�

,QYDOLG�&DUG�'DWD
�.DUWHQGDWHQ�XQJ�OWLJ�

6LH�P�VVHQ�GLH�3RUWV�GHV�
7DVFKHQUHFKQHUV�LQLWLDOLVLHUHQ��
$QZHLVXQJHQ�ILQGHQ�6LH�DXI�6HLWH�'���

,QYDOLG�'LPHQVLRQ
�'LPHQVLRQ�XQJ�OWLJ�

'DV�)HOGDUJXPHQW�YHUI�JW��EHU�IDOVFKH�
'LPHQVLRQHQ�

,QYDOLG�(4
�(4�XQJ�OWLJ�

'LH�9DULDEOH�(4�HQWKlOW�HLQH�*OHLFKXQJ��
GLH�PLW�GHU�YHUVXFKWHQ�2SHUDWLRQ�
LQNRPSDWLEHO�LVW�

,QYDOLG�,23$5
�,23$5�XQJ�OWLJ�

(LQ�RGHU�PHKUHUH�,�2�3DUDPHWHU�VLQG�
XQJ�OWLJ�

,QYDOLG�1DPH
�1DPH�XQJ�OWLJ��

(V�ZXUGH�GDV�6HQGHQ�RGHU�(PSIDQJHQ�
HLQHU�'DWHL�PLW�XQ]XOlVVLJHP�1DPHQ�
DQJHIRUGHUW�

Meldung (Fortsetzung) Bedeutung

HP49_version1.2.book  Page 2  Tuesday, March 7, 2000  10:57 AM



Fehlermeldungen Seite B-3

Fehlerm
eldungen

,QYDOLG�33$5
�33$5�XQJ�OWLJ�

(LQ�RGHU�PHKUHUH�3ORW�3DUDPHWHU�VLQG�
XQ]XOlVVLJ�

,QYDOLG�37<3(
�37<3(�XQJ�OWLJ�

'HU�DXVJHZlKOWH�3ORW�7\S�LVW�I�U�GLH�
DNWXHOOH�*OHLFKXQJ�XQJ�OWLJ�

,QYDOLG�5HSHDW
�:LHGHUKROXQJVZHUW�XQJ�OWLJ�

'DV�DXVJHZlKOWH�
$ODUP�:LHGHUKROXQJVLQWHUYDOO�LVW�QLFKW�
LP�]XOlVVLJHQ�%HUHLFK�

,QYDOLG�6\QWD[
�6\QWD[�XQJ�OWLJ�

'HU�%HIHKO�2%-�RGHU�675�NDQQ�GLH�
DQJHJHEHQHQ�'DWHQ�QLFKW�NRQYHUWLHUHQ�

,QYDOLG�7LPH
�=HLWIRUPDW�XQJ�OWLJ�

'DV�=HLWDUJXPHQW�LVW�XQJ�OWLJ�

,QYDOLG�8QLW
�(LQKHLW�XQJ�OWLJ�

'DV�(LQKHLWHQDUJXPHQW�LVW�I�U�GLH�
EHWUHIIHQGH�2SHUDWLRQ�XQJ�OWLJ�

,QYDOLG��Σ'DWD
�Σ'DWD�XQJ�OWLJ�

'LH�'DWHQ�LQ�Σ'$7�VLQG�I�U�GHQ�EHWUHI�
IHQGHQ�6WDWLVWLNEHIHKO�QLFKW�J�OWLJ�

/RZ%DW��
�%DWWHULH�VFKZDFK�

7DVFKHQUHFKQHUEDWWHULHQ�HUVHW]HQ�

/RZ�%DWWHU\
�%DWWHULH�VFKZDFK�

'LH�6\VWHPEDWWHULHVSDQQXQJ�LVW�]X�
QLHGULJ��XP�GLH�,�2�2SHUDWLRQ�
DXV]XI�KUHQ�

1DPH�&RQIOLFW
�1DPHQVNRQIOLNW�

'LH�)XQNWLRQ�§:KHUH¨�YHUVXFKWH��GHU�
9DULDEOHQ�GHV�,QWHJUDWLRQV��RGHU�
6XPPDWLRQVLQGH[HV�HLQHQ�:HUW�
]X]XZHLVHQ�

1R�&XUUHQW�(TXDWLRQ
�.HLQH�DNWXHOOH�*OHLFKXQJ�
YRUKDQGHQ�

)�U�GLHVH�2SHUDWLRQ�LVW�HLQH�*OHLFKXQJ�LQ�
GHU�9DULDEOHQ�(4�Q|WLJ�XQG�GLH�9DULDEOH�
(4�HQWKlOW�NHLQH�*OHLFKXQJ�

1R�6WDW�'DWD�WR�3ORW
�.HLQH�VWDWLVWLVFKHQ�'DWHQ�]X�
SORWWHQ�

6LH�KDEHQ�HLQHQ�VWDWLVWLVFKHQ�3ORW�
DXVJHZlKOW��REZRKO�Σ'$7�NHLQH�'DWHQ�
HQWKlOW�

1RQ�HPSW\�'LUHFWRU\
�9HU]HLFKQLV�QLFKW�OHHU�

6LH�KDEHQ�YHUVXFKW��HLQ�9HU]HLFKQLV�]X�
O|VFKHQ��GDV�QRFK�'DWHQ�HQWKlOW�

Meldung (Fortsetzung) Bedeutung
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Seite B-4 Fehlermeldungen

Fe
hl
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en

1RQ�H[LVWHQW�$ODUP
�$ODUP�QLFKW�YRUKDQGHQ�

'HU�YRP�%HIHKO�§$ODUP¨�DQJHJHEHQH�
$ODUP�LVW�QLFKW�YRUKDQGHQ�

1RQ�H[LVWHQW��Σ'$7
�Σ'$7�QLFKW�YRUKDQGHQ�

(V�ZXUGH�HLQ�6WDWLVWLNEHIHKO�YHUZHQGHW��
REZRKO�Σ'$7�NHLQH�'DWHQ�HQWKlOW�

2XW�RI�0HPRU\
�.HLQ�IUHLHU�6SHLFKHUSODW]�

'HU�7DVFKHQUHFKQHU�KDW�NHLQHQ�
YHUI�JEDUHQ�6SHLFKHU�PHKU��6LH�P�VVHQ�
HLQLJH�2EMHNWH�O|VFKHQ��GDPLW�6SHLFKHU�
SODW]�IUHLJHJHEHQ�ZLUG�XQG�GHU�
5HFKQHUEHWULHE�IRUWJHVHW]W�ZHUGHQ�NDQQ�

2YHUIORZ
�hEHUODXI�

(LQH�%HUHFKQXQJ�OLHIHUWH�HLQ�(UJHEQLV��
GDV�JU|�HU�LVW�DOV�GHU�PD[LPDOH�%HWUDJ��
GHU�YRP�+3���*�EHDUEHLWHW�ZHUGHQ�NDQQ�

3RVLWLYH�8QGHUIORZ
�3RVLWLYHU�8QWHUODXI�

(LQH�%HUHFKQXQJ�OLHIHUWH�HLQ�(UJHEQLV��
GDV�NOHLQHU�LVW�DOV�GHU�PLQLPDOH�%HWUDJ��
GHU�YRP�+3���*�EHDUEHLWHW�ZHUGHQ�NDQQ�

3RZHU�/RVW
�6SDQQXQJVYHUOXVW�

:LUG�DQJH]HLJW��ZHQQ�GHU�
7DVFKHQUHFKQHU�QDFK�HLQHP�]ZLVFKHQ�
]HLWOLFKHQ�9HUOXVW�GHU�%DWWHULHVSDQQXQJ�
ZLHGHU�HLQJHVFKDOWHW�ZLUG��*HVSHLFKHUWH�
2EMHNWH�VLQG�XQWHU�8PVWlQGHQ�YHUORUHQ�

7RR�IHZ�DUJXPHQWV
�=X�ZHQLJH�$UJXPHQWH�

6LH�KDEHQ�YHUVXFKW��HLQHQ�%HIHKO�RGHU�
HLQH�)XQNWLRQ�DXV]XI�KUHQ��RKQH�DOOH�
EHQ|WLJWHQ�$UJXPHQWH�DQ]XJHEHQ�

8QGHILQHG�UHVXOW
�(UJHEQLV�QLFKW�GHILQLHUW�

(LQH�%HUHFKQXQJ��ZLH�]�%�������OLHIHUWH�HLQ�
PDWKHPDWLVFK�QLFKW�GHILQLHUWHV�(UJHEQLV�

Meldung (Fortsetzung) Bedeutung
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Einheiten Seite C-1

Einheiten

Anhang C

Einheiten

'HU�+3���*�HQWKlOW�HLQHQ�.DWDORJ�PLW�����0D�HLQKHLWHQ��GLH�6LH�]XP�
(UVWHOOHQ�YRQ�(LQKHLWHQREMHNWHQ�YHUZHQGHQ�N|QQHQ��(LQ�(LQKHLWHQREMHNW�
EHVWHKW�DXV�HLQHU�UHHOOHQ�=DKO�XQG�HLQHP�(LQKHLWHQDXVGUXFN��GLH�GXUFK�HLQ�
8QWHUVWULFK]HLFKHQ�PLWHLQDQGHU�YHUEXQGHQ�VLQG���BLQ�LVW�EHLVSLHOVZHLVH�
HLQ�(LQKHLWHQREMHNW��GDV�� =ROO��,QFK��GDUVWHOOW�

'LH�(LQKHLWHQ�GHV�7DVFKHQUHFKQHUV�EDVLHUHQ�DXI�GHQ���%DVLVHLQKHLWHQ�GHV�
,QWHUQDWLRQDOHQ�0D�HLQKHLWHQV\VWHPV��6,���P��0HWHU���NJ��.LORJUDPP���V�
�6HNXQGH���$��$PSHUH���.��.HOYLQ���FG��&DQGHOD��XQG�PRO��0RO���'HU��
+3���*�YHUZHQGHW�DX�HUGHP�]ZHL�ZHLWHUH�%DVLVHLQKHLWHQ��U��5DGLDQW��
XQG�VU��6WHUDGLDQW���'LH�UHVWOLFKHQ�����(LQKHLWHQ�VLQG�]XVDPPHQJHVHW]WH�
(LQKHLWHQ��GLH�YRQ�GHQ���%DVLVHLQKHLWHQ�DEJHOHLWHW�VLQG�

6LH�N|QQHQ�HLQH�(LQKHLW�DXVZlKOHQ��LQGHP�6LH�>ø�GU�FNHQ��GDQQ�
]XHUVW�GLH�JHHLJQHWH�.DWHJRULH���/lQJH��)OlFKH��5DXP�XVZ����DXV�GHP�0HQ��
§8QLWV¨�XQG�]XP�6FKOXVV�GLH�JHZ�QVFKWH�(LQKHLW�DXV�GHP�.DWHJRULH�
8QWHUPHQ��DXVZlKOHQ��'LHVHV�9HUIDKUHQ�LVW�EHLP�(UVWHOOHQ�HLQHV�
(LQKHLWHQREMHNWV�RGHU�EHLP�8PZDQGHOQ�HLQHU�(LQKHLW�LQ�HLQH�DQGHUH�
(LQKHLW�DQ]XZHQGHQ��6LH�N|QQHQ�PLW�(LQKHLWHQREMHNWHQ�DXFK�
%HUHFKQXQJHQ�GXUFKI�KUHQ���:HLWHUH�,QIRUPDWLRQHQ�ILQGHQ�6LH�LP�
%HQXW]HUKDQGEXFK�I�U�)RUWJHVFKULWWHQH�XQWHU�KWWS���ZZZ�KS�FRP�
FDOFXODWRUV�KS����

Einheit (Vollständige Bezeichnung) Wert in SI-Einheiten

D��$U� ����P�

$��$PSHUH� ��$

DFUH��$FUH� ��������������P�

DUFPLQ��%RJHQPLQXWH� ��������������á��¥��U

DUFV��%RJHQVHNXQGH� �������������á���¥��U

DWP��$WPRVSKlUH� �������NJ�PµV�

DX��$VWURQRPLVFKH�(LQKHLW� ���������á������P
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Seite C-2 Einheiten

Ei
nh

ei
te

n

c��$QJVWURP� ��á�O�¥���P

E��%DUQ�� ��á���¥���P�

EDU��%DU�� �������NJ�PµV�

EEO��%DUUHO� ���������������P�

%T��%HFTXHUHO� ��V¥�

%WX��%ULWLVK�7KHUPDO�8QLW��
LQWHUQDWLRQDO�

���������������NJµP��V�

EX��%XVKHO�� �����������P�

�&��*UDG�&HOVLXV� �������.�>�&���������@

F��/LFKWJHVFKZLQGLJNHLW� ����������P�V

&��&RXORPE� ��$µV

FDO��.DORULH�� �������NJµP��V�

FG��&DQGHOD� ��FG

FKDLQ��&KDLQ�� ��������������P

&L��&XULH� ����á������V¥�

FW��.DUDW� �������NJ

FX��&XS��86$�� ������������á��¥��P�

���*UDG� ��������������á���¥��U

G��7DJ�� ������V

G%��'H]LEHO� ��G%

G\Q��'\Q� ��������NJµP�V�

HUJ��(UJ�� ����������NJµP��V�

H9��(OHNWURQHQYROW�� �����������á�O�����NJµP��V�

)��)DUDG� ��$��V��NJµP�

�)��*UDG�)DKUHQKHLW���� ��������������.�

Einheit (Vollständige Bezeichnung) Wert in SI-Einheiten
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Einheiten Seite C-3

Einheiten

IDWK��)DGHQ�� ��������������P

IEP��%RDUG�IRRW� ���������������P�

IF��)RRWFDQGOH� ��������������FGµVU�P�

)G\��)DUDGD\� ������$µV

IHUPL��)HUPL� ��á�O�¥���P

IODP��)RRWODPEHUW�� ��������������FG�P�

IW��)X���LQWHUQDWLRQDO� �������P

IW86��6XUYH\�IRRW�� ���������������P

J��*UDPP� ������NJ

JD��1RUP�)DOOEHVFKOHXQLJXQJ� ���������P�V�

JDO��*DOORQH��86$�� ���������������P�

JDO&��*DOORQH��.DQDGD� �����������P�

JDO8.��*DOORQH��*%�� ������������P�

JI��3RQG�� �����������NJµP�V�

JPRO��*UDPPPRO�� ��PRO

JUDG��*RQV�� ��������������á���¥��U

JUDLQ��*UDLQ��� ��������������NJ

*\��*UD\� ��P��V�

+��+HQU\�� ��NJµP��$�µV�

KD��+HNWDU�� ������P�

K��6WXQGH��� �����V

KS��3IHUGHVWlUNH�� ��������������NJµP��V�

+]��+HUW]�� ��V¥�

LQ��=ROO�� �������P

Einheit (Vollständige Bezeichnung) Wert in SI-Einheiten
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Seite C-4 Einheiten

Ei
nh

ei
te

n

LQ+J��=ROO�4XHFNVLOEHUVlXOH����&� ��������������NJ�PµV�

LQ+����=ROO�:DVVHUVlXOH�����)� �������NJ�PµV�

-��-RXOH�� ��NJµP��V�

.��.HOYLQ���� ��.

NJ��.LORJUDPP�� ��NJ

NLS��.LORSRXQG�*HZLFKW� ��������������NJµP�V�

NQRW��1DXWLVFKH�0HLOHQ�SUR�6WXQGH� ���������������P�V

NSK��.LORPHWHU�SUR�6WXQGH� ����������������P�V

O��/LWHU� ������P�

ODP��/DPEHUW� ��������������FG�P�

OE��$YRLUGXSRLV�3RXQG� �����������NJ

OEI��3RXQG�*HZLFKW� ��������������NJµP�V�

OEPRO��3RXQG�0RO� ����������PRO

OEW��7UR\�3RXQG�� �������������NJ

OP��/XPHQ� ��FGµVU

O[��/X[�� ��FGµVU�P�

O\U��/LFKWMDKU� ��������������á������P

P��0HWHU� ��P

µ��0LNURQ�� ��á���¥��P

PKR��PKR��� ��$�µV��NJµP�

PL��0HLOH��LQWHUQDWLRQDO�� ���������P

PLO��0LO�� ����������P

PLQ��0LQXWH�� ���V

PL86��86�6WDWXWH�0LOH����������������������������������� ��������������P

Einheit (Vollständige Bezeichnung) Wert in SI-Einheiten
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Einheiten Seite C-5

Einheiten

PP+J��0LOOLPHWHU�4XHFNVLOEHU�
VlXOH��7RUU�

��������������NJ�PµV�

PRO��0RO�� ��PRO

PSK��0HLOHQ�SUR�6WXQGH� ��������P�V

1��1HZWRQ� ��NJµP�V�

QPL��1DXWLVFKH�0HLOH�� �����P

Ω��2KP� ��NJµP��$�µV�

R]��8Q]H� ���������������NJ

R]IO��)OXLG�2XQFH��86$� ��������������á���¥��P�

R]W��7UR\�2XQFH�� ��������������NJ

R]8.��)OXLG�2XQFH��*%�� ����������á���¥��P�

3��3RLVH�� ����NJ�PµV

3D��3DVFDO�� ��NJ�PµV�

SF��3DUVHF�� ��������������á�,����P

SGO��3RXQGDO�� ���������������NJµP�V�

SK��3KRW�� ������FGµVU�P�

SN��3HFN��� �������������P�

SVL��3RXQG�SUR�4XDGUDW]ROO�� ��������������NJ�PµV�

3W��3LQW� ���������������P�

TW��4XDUW�� ���������������P�

U��5DGLDQW�� ��U

5��5|QWJHQ�� ���������$µV�NJ

�5��*UDG�5DQNLQH�� ���������������.

UDG��5DG��� �����P��V�

UG��5RG�� ��������������P

Einheit (Vollständige Bezeichnung) Wert in SI-Einheiten
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Seite C-6 Einheiten

Ei
nh

ei
te

n

UHP��5HP�� �����P��V�

USP��8PGUHKXQJHQ�SUR�0LQXWH� ����������������V¥�

V��6HNXQGH� ��V

6��6LHPHQV��� ��$�µV��NJµP�

VE��6WLOE� ������FG�P�

VOXJ��6OXJ� ��������������NJ

VU��6WHUDGLDQW�� ��VU

VW��6WHUH�� ��P�

6W��6WRNH� �������P��V

6Y��6LHYHUW� ��P��V�

W��7RQQH� �����NJ

7��7HVOD� ��NJ�$µV�

WEVS��7DEOHVSRRQ��86$���(VVO|IIHO� ��������������á���¥��P�

WKHUP��(8�:lUPHHLQKHLW�� ����������NJµP��V�

WRQ��6KRUW�7RQ�� ����������NJ

WRQ8.��/RQJ�7RQ� �������������NJ

WRUU��7RUU�� ��������������NJ�PV�

WVS��7HDVSRRQ��86$���7HHO|IIHO�� ��������������á���¥��P�

X��$WRPDUH�0DVVHQHLQKHLW� ����������á���¥���NJ

9��9ROW�� ��NJµP��$µV�

:��:DWW� ��NJµP��V�

:E��:HEHU��� ��NJµP��$µV�

\G��<DUG��LQWHUQDWLRQDO� �������P

\U��-DKU�� ��������������V

Einheit (Vollständige Bezeichnung) Wert in SI-Einheiten
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Fehlerbehebung Seite D-1

Fehlerbehebung

Anhang D

Fehlerbehebung

Inhalt

'HU�7DVFKHQUHFKQHU�NDQQ�QLFKW�HLQJHVFKDOWHW�ZHUGHQ���� '��

=XU�FNVHW]HQ�GHV�7DVFKHQUHFKQHUV ������������������������������� '��

%DWWHULHQ ���������������������������������������������������������������������������� '��

'HU�7DVFKHQUHFKQHU�UHDJLHUW�QLFKW ������������������������������������� '��

6\VWHP�+DOW ����������������������������������������������������������������������� '��

6SHLFKHU�5HVHW ������������������������������������������������������������������ '��

'HU�7DVFKHQUHFKQHU�I�KUW�ZLHGHUKROW�1HXVWDUWV�GXUFK ��� '��

)HKOHU�EHLP�(LQVFKDOWHQ ������������������������������������������������������ '��

=X�ZHQLJ�6SHLFKHUSODW] �������������������������������������������������������� '��

1R�URRP�IRU�ODVW�VWDFN ����������������������������������������������������� '��

,QVXIILFLHQW�PHPRU\ ��������������������������������������������������������� '��

2XW�RI�PHPRU\ ������������������������������������������������������������������ '��

Einleitung
'LHVHU�$QKDQJ�VROO�,KQHQ�KHOIHQ��EHLP�+3���*�HYHQWXHOO�DXIWUHWHQGH�
3UREOHPH�]X�YHUVWHKHQ�XQG�]X�O|VHQ��

8P�HLQHQ�]XYHUOlVVLJHQ�XQG�IHKOHUIUHLHQ�%HWULHE�,KUHV�7DVFKHQUHFKQHUV�
]X�JHZlKUOHLVWHQ�XQG�GLH�*HZlKUOHLVWXQJVDQVSU�FKH�QLFKW�]X�JHIlKUGHQ��
VROOWHQ�6LH�GHQ�+3���*�QXU�XQWHU�IROJHQGHQ�8PJHEXQJVEHGLQJXQJHQ�
DXIEHZDKUHQ�XQG�YHUZHQGHQ�

%HWULHEVWHPSHUDWXU�����ELV�����&������ELV������)�

/DJHUWHPSHUDWXU��¥���ELV�����&��¥����ELV������)�

0D[LPDOH�)HXFKWLJNHLW�EHL�%HWULHE������UHODWLYH�/XIWIHXFKWLJNHLW�EHL�
����&�������)��

HP49_version1.2.book  Page 1  Tuesday, March 7, 2000  10:57 AM



Seite D-2 Fehlerbehebung

Fe
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Der Taschenrechner kann nicht eingeschaltet 
werden
'LHVHU�=XVWDQG�EHGHXWHW�ZDKUVFKHLQOLFK��GDVV�GLH�%DWWHULHQ�OHHU�VLQG��
(UVHW]HQ�6LH�GLH�%DWWHULHQ�GXUFK�QHXH�XQG��EHUSU�IHQ�6LH��RE�GDV�3UREOHP�
EHKREHQ�LVW�

:HQQ�VLFK�GHU�7DVFKHQUHFKQHU�QDFK�GHP�$XVZHFKVHOQ�GHU�%DWWHULHQ�
LPPHU�QRFK�QLFKW�HLQVFKDOWHQ�OlVVW��ZHQQ�6LH�GLH�7DVWH�;�GU�FNHQ��
I�KUHQ�6LH�GLH�XQWHU�§=XU�FNVHW]HQ�GHV�7DVFKHQUHFKQHUV¨�DQJHJHEHQHQ�
6FKULWWH�DXV�

:HQQ�GHU�7DVFKHQUHFKQHU�]ZDU�HLQJHVFKDOWHW�ZLUG��GLH�+DXSWDQ]HLJH�
MHGRFK�OHHU�EOHLEW��WXQ�6LH�IROJHQGHV�

�� +DOWHQ�6LH�GLH�7DVWH�; JHGU�FNW�

�� 'U�FNHQ�6LH�PHKUPDOV�=�

�� /DVVHQ�6LH�GLH�7DVWH�;�ZLHGHU�ORV�

:HQQ�LPPHU�QRFK�NHLQH�=HLFKHQ�DXI�GHU�$Q]HLJH�HUVFKHLQHQ��I�KUHQ�6LH�
GLH�XQWHU�§=XU�FNVHW]HQ�GHV�7DVFKHQUHFKQHUV¨�DQJHJHEHQHQ�6FKULWWH�DXV�

Zurücksetzen des Taschenrechners

6R�N|QQHQ�6LH�GHQ�7DVFKHQUHFKQHU�]XU�FNVHW]HQ�

�� +DOWHQ�6LH�GLH�7DVWH�; JHGU�FNW�

�� +DOWHQ�6LH�GLH�7DVWH�c JHGU�FNW�

�� /DVVHQ�6LH�EHLGH�7DVWHQ�ZLHGHU�ORV��'HU�7DVFKHQUHFKQHU�VROOWH�
]XU�FNJHVHW]W�ZHUGHQ��$QGHUHQIDOOV�

D� 6WHFNHQ�6LH�HLQH�0HWDOO�%�URNODPPHU�LQ�GDV�/RFK�DXI�GHU�5�FN�
VHLWH�GHV�7DVFKHQUHFKQHUV��6WHFNHQ�6LH�GLH�.ODPPHU�VR�ZHLW�ZLH�
P|JOLFK�KLQHLQ��+DOWHQ�6LH�GLH�.ODPPHU�HLQH�6HNXQGH�ODQJ�LP�/RFK�
XQG�]LHKHQ�6LH�VLH�ZLHGHU�KHUDXV�

E� 'U�FNHQ�6LH�;�

:HQQ�GDV�3UREOHP�QLFKW�EHKREHQ�LVW��JHEHQ�6LH�GHQ�7DVFKHQUHFKQHU�]XU�
5HSDUDWXU�

)DOOV�GHU�7DVFKHQUHFKQHU�HLQH�%LEOLRWKHN�PLW�HLQHP�IHKOHUKDIWHQ�
.RQILJXUDWLRQVREMHNW�HQWKlOW��HUIROJHQ�ZLHGHUKROWH�1HXVWDUWV��+DOWHQ�6LH�
LQ�GLHVHP�)DOO�GLH�7DVWH�H�JHGU�FNW��XP�GLH�$XVI�KUXQJ�GHV�
.RQILJXUDWLRQVREMHNWV�]X�YHUKLQGHUQ�
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Fehlerbehebung Seite D-3

Fehlerbehebung

Batterien

'HU�+3���*�EHQ|WLJW�GUHL�%DWWHULHQ�GHV�7\SV�$$$���-HGH�%DWWHULH�GHV�7\SV�
$$$�OLHIHUW�����9ROW���8P�HLQHQ�RSWLPDOHQ�%HWULHE�]X�JHZlKUOHLVWHQ��
YHUZHQGHQ�6LH�QXU�$ONDOLEDWWHULHQ�XQG�LPPHU�QXU�%DWWHULHQ�GHVVHOEHQ�
7\SV��

9RQ�GHU�9HUZHQGXQJ�ZLHGHUDXIODGEDUHU�%DWWHULHQ�ZLUG�ZHJHQ�GHU�
JHULQJHUHQ�.DSD]LWlW�XQG�GHU�N�U]HUHQ�9RUZDUQ]HLW�EHL�OHHUHQ�%DWWHULHQ�
DEJHUDWHQ�

Wann müssen Batterien ausgewechselt werden

:HQQ�GLH�%DWWHULHVSDQQXQJ�DEIlOOW��ZLUG�GHU�,QGLNDWRU� �DQJH]HLJW��
'LHVHU�,QGLNDWRU�ZLUG�VRJDU�GDQQ�ZHLWHUKLQ�DQJH]HLJW��ZHQQ�GHU�
7DVFKHQUHFKQHU�DXVJHVFKDOWHW�ZLUG�

:HQQ�GHU�7DVFKHQUHFKQHU�HLQJHVFKDOWHW�ZLUG��ZlKUHQG�GLH�
%DWWHULHVSDQQXQJ�QLHGULJ�LVW��VHKHQ�6LH�I�U�NXU]H�=HLW�GLH�0HOGXQJ�
LowBat(S)DXI�GHU�$Q]HLJH�

Auswechseln der Batterien

6R�N|QQHQ�6LH�GLH�%DWWHULHQ�DXVZHFKVHOQ�

�� 6FKDOWHQ�6LH�GHQ�7DVFKHQUHFKQHU�DXV�

�� gIIQHQ�6LH�GDV�%DWWHULHIDFK�GHV�7DVFKHQUHFKQHUV��'U�FNHQ�6LH�GD]X�
DXI�GHQ�'HFNHO�GHV�)DFKV�XQG�VFKLHEHQ�6LH�GHQ�'HFNHO�DXV�GHP�
7DVFKHQUHFKQHU�KHUDXV�

�� 1HKPHQ�6LH�GLH�DOWHQ�%DWWHULHQ�YRUVLFKWLJ�DXV�GHP�7DVFKHQUHFKQHU�
KHUDXV�

6LH�ULVNLHUHQ�'DWHQYHUOXVW��ZHQQ�6LH�

� GLH�%DWWHULHQ�EHL�HLQJHVFKDOWHWHP�7DVFKHQUHFKQHU�HQWIHUQHQ�

� GLH�7DVWH�;�ZlKUHQG�GHV�%DWWHULHZHFKVHOV�GU�FNHQ�RGHU

� GHQ�7DVFKHQUHFKQHU�I�U�PHKU�DOV���0LQXWHQ�RKQH�%DWWHULHQ�
ODVVHQ�
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Seite D-4 Fehlerbehebung
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�� 6HW]HQ�6LH�VRIRUW�GLH�QHXHQ�%DWWHULHQ�HLQ�

�� 6HW]HQ�6LH�GHQ�'HFNHO�ZLHGHU�DXI�

�� 'U�FNHQ�6LH�;��XP�GHQ�7DVFKHQUHFKQHU�HLQ]XVFKDOWHQ�

(QWVRUJHQ�6LH�GLH�YHUEUDXFKWHQ�%DWWHULHQ�HQWVSUHFKHQG�GHQ�$QZHLVXQJHQ�
GHV�+HUVWHOOHUV�

Der Taschenrechner reagiert nicht
:HQQ�VLFK�GHU�+3���*�§DXIKlQJW¨�XQG�DXFK�QDFK�'U�FNHQ�GHU�7DVWH����
QLFKW�UHDJLHUW��LVW�VHLQ�6SHLFKHULQKDOW�P|JOLFKHUZHLVH�]HUVW|UW��6LH�N|QQHQ�
GLHVHQ�=XVWDQG�DXI�]ZHL�$UWHQ�EHKHEHQ�

�� GXUFK�HLQHQ�6\VWHP�+DOW

�� GXUFK�HLQHQ�6SHLFKHU�5HVHW�

System-Halt

%HL�HLQHP�6\VWHP�+DOW�JHVFKLHKW�)ROJHQGHV�

� $OOH�6\VWHPRSHUDWLRQHQ�ZHUGHQ�DEJHEURFKHQ�

� 'HU�6WDFN�XQG�GHU�+LVWRU\�6SHLFKHU�ZHUGHQ�JHO|VFKW�

� $OOH�LQ�$XVI�KUXQJ�EHILQGOLFKHQ�3URJUDPPH�ZHUGHQ�DEJHEURFKHQ�XQG�
DOOH�YRQ�LKQHQ�YHUZHQGHWHQ�ORNDOHQ�9DULDEOHQ�ZHUGHQ�LQLWLDOLVLHUW�

� 'LH�%HQXW]HUWDVWHQEHOHJXQJ�ZLUG�DXVJHVFKDOWHW�

� 'DV�+20(�9HU]HLFKQLV�ZLUG�]XP�DNWXHOOHQ�9HU]HLFKQLV�

'LH�%DWWHULHQ�P�VVHQ�GHQ�0DUNLHUXQJHQ�DP�%RGHQ�GHV�
%DWWHULHIDFKV�HQWVSUHFKHQG�DXVJHULFKWHW�VHLQ��:HQQ�6LH�GLH�
%DWWHULHQ�XPJHNHKUW�HLQVWHFNHQ��NDQQ�GHU�7DVFKHQUHFKQHU�
EHVFKlGLJW�ZHUGHQ�

:HQQ�,KU�7DVFKHQUHFKQHU�QLFKW�PHKU�UHDJLHUW��YHUVXFKHQ�6LH�
LPPHU�]XHUVW��GDV�6\VWHP�DQ]XKDOWHQ�XQG�GDV�3UREOHP�DXI�GLHVH�
:HLVH�]X�EHKHEHQ��)�KUHQ�6LH�HLQ�6SHLFKHU�5HVHW�QXU�GXUFK��
ZHQQ�GHU�6\VWHP�+DOW�QLFKW�JHOLQJW��%HL�HLQHP�6SHLFKHU�5HVHW�
ZLUG�GHU�7DVFKHQUHFKQHU�LQ�VHLQHQ�$QIDQJV]XVWDQG�
]XU�FNJHVHW]W��$OOH�JHVSHLFKHUWHQ�,QIRUPDWLRQHQ��PLW�$XVQDKPH�
GHU�'DWHQ�LP�)ODVK�6SHLFKHU��JHKHQ�YHUORUHQ�
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Fehlerbehebung Seite D-5

Fehlerbehebung

System-Halt über die Tastatur

�� +DOWHQ�6LH�GLH�7DVWH�;�JHGU�FNW�

�� 'U�FNHQ�6LH�c�

�� /DVVHQ�6LH�EHLGH�7DVWHQ�ZLHGHU�ORV�

:HQQ�GHU�7DVFKHQUHFKQHU�QLFKW�DXI�7DVWDWXUHLQJDEHQ�UHDJLHUW��YHUVXFKHQ�
6LH�GLH�LP�IROJHQGHQ�$EVFKQLWW�EHVFKULHEHQ�0HWKRGH�DQ]XZHQGHQ�

System-Halt ohne Verwendung der Tastatur

�� 6WHFNHQ�6LH�HLQH�0HWDOO�%�URNODPPHU�LQ�GDV�/RFK�DXI�GHU�5�FNVHLWH�
GHV�7DVFKHQUHFKQHUV��6WHFNHQ�6LH�GLH�.ODPPHU�VR�ZHLW�ZLH�P|JOLFK�
KLQHLQ��+DOWHQ�6LH�GLH�.ODPPHU�HLQH�6HNXQGH�ODQJ�LP�/RFK�XQG�]LHKHQ�
6LH�VLH�ZLHGHU�KHUDXV�

�� 'U�FNHQ�6LH�;�

�� )DOOV�HUIRUGHUOLFK�

D� +DOWHQ�6LH�GLH�7DVWH�; JHGU�FNW�

E� +DOWHQ�6LH�GLH�7DVWH�c JHGU�FNW�

F� /DVVHQ�6LH�EHLGH�7DVWHQ�ZLHGHU�ORV�

:HQQ�GDV�3UREOHP�QLFKW�EHKREHQ�LVW��P�VVHQ�6LH�HLQHQ�6SHLFKHU�5HVHW�
GXUFKI�KUHQ��VLHKH�QlFKVWHQ�$EVFKQLWW��

Speicher-Reset

0LW�HLQHP�6SHLFKHU�5HVHW�ZLUG�GHU�6SHLFKHU�GHV�7DVFKHQUHFKQHUV�ZLHGHU�
LQ�VHLQHQ�8UVSUXQJV]XVWDQG�YHUVHW]W��$OOH�JHVSHLFKHUWHQ�9DULDEOHQ��
9HU]HLFKQLVVH�XQG�3URJUDPPH��PLW�$XVQDKPH�GHU�LQ�3RUW����(5$0��XQG�
3RUW����)/$6+��JHVSHLFKHUWHQ��JHKHQ�GDEHL�YHUORUHQ��

�� +DOWHQ�6LH�GLH�7DVWHQ�;� a�XQG�f JHGU�FNW�

�� +DOWHQ�6LH�GLH�7DVWH�;�ZHLWHUKLQ�JHGU�FNW�XQG�ODVVHQ�6LH�a�XQG�f�
ZLHGHU�ORV�

�� /DVVHQ�6LH�; ZLHGHU�ORV�
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Seite D-6 Fehlerbehebung
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Der Taschenrechner führt wiederholt Neustarts 
durch
(LQH�IHKOHUKDIWH�RGHU�LQNRPSDWLEOH�%LEOLRWKHN�NDQQ�GHU�*UXQG�I�U�
ZLHGHUKROWH�1HXVWDUWV�GHV�7DVFKHQUHFKQHUV�VHLQ��'LHV�NDQQ�SDVVLHUHQ��
ZHQQ�6LH�HLQH�%LEOLRWKHN�GHU�6HULH�+3����PLW�)XQNWLRQHQ��GLH�PLW�GHP�+3�
��*�LQNRPSDWLEHO�VLQG��LQVWDOOLHUHQ�

�� +DOWHQ�6LH�GLH�7DVWH�H��5�FNWDVWH��JHGU�FNW��ELV�GHU�7DVFKHQUHFKQHU�
HLQHQ�1HXVWDUW�HUIROJUHLFK�DEVFKOLH�W��

�� 9HUZHQGHQ�6LH�GHQ�§)LOH�0DQDJHU§��XP�GLH�IHKOHUKDIWH�%LEOLRWKHN�DXV�
GHP�3RUW�]X�O|VFKHQ�

Fehler beim Einschalten
:HQQ�EHL�MHGHP�(LQVFKDOWHQ�GHV�7DVFKHQUHFKQHUV�GLH�0HOGXQJ�§,QYDOLG�
&DUG�'DWD¨��.DUWHQGDWHQ�XQJ�OWLJ��DQJH]HLJW�ZLUG��P�VVHQ�6LH�GLH�3RUWV�
GHV�7DVFKHQUHFKQHUV�LQLWLDOLVLHUHQ��'LHVH�0HOGXQJ�ZLUG�DQJH]HLJW��ZHQQ�
6LH�YHUVXFKHQ��GHQ�6SHLFKHU�EHLP�HUVWPDOLJHQ�(LQVFKDOWHQ�GHV�
7DVFKHQUHFKQHUV�ZLHGHUKHU]XVWHOOHQ��VLHKH�6HLWH�������RGHU�ZHQQ�HLQ�3RUW�
EHVFKlGLJW�LVW�

6R�N|QQHQ�6LH�GLH�3RUWV�GHV�7DVFKHQUHFKQHUV�LQLWLDOLVLHUHQ�

�� 'U�FNHQ�6LH�N�

�� 0DUNLHUHQ�6LH�3,1,7�LP�%HIHKOVNDWDORJ�

�� 'U�FNHQ�6LH�\�RGHU�2.��XP�GHQ�%HIHKO�LQ�GLH�%HIHKOV]HLOH�]X�VHW]HQ�

�� 'U�FNHQ�6LH�\��XP�GHQ�%HIHKO�DXV]XI�KUHQ�XQG�GLH�3RUWV�]X�
LQLWLDOLVLHUHQ�

Zu wenig Speicherplatz
'HU�6SHLFKHU�GHV�7DVFKHQUHFKQHUV�ZLUG�I�U�GLH�$XVI�KUXQJ�YRQ�
2SHUDWLRQHQ�XQG�I�U�GLH�YRQ�,KQHQ�HUVWHOOWHQ�2EMHNWH�YHUZHQGHW��:HQQ�]X�
ZHQLJ�6SHLFKHUSODW]�YHUI�JEDU�LVW��ZLUG�GHU�7DVFKHQUHFKQHU�RIW�
ODQJVDPHU�

:HQQ�GHU�6SHLFKHUSODW]�NULWLVFK�ZLUG��]HLJW�GHU�7DVFKHQUHFKQHU�
0HOGXQJHQ�DQ��'LHVH�0HOGXQJHQ�ZHUGHQ�LQ�GHQ�QlFKVWHQ�GUHL�$EVFKQLWWHQ�
EHKDQGHOW�
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Fehlerbehebung Seite D-7

Fehlerbehebung

No room for last stack

:HQQ�QLFKW�JHQ�JHQG�6SHLFKHU�]XP�(UVWHOOHQ�HLQHU�6LFKHUXQJVNRSLH�GHV�
DNWXHOOHQ�6WDFNV�RGHU�+LVWRU\�6SHLFKHUV�]XU�9HUI�JXQJ�VWHKW��ZLUG�GLH�
0HOGXQJ�No room for last stack��NHLQ�3ODW]�I�U�OHW]WHQ�6WDFN��QDFK�
'U�FNHQ�GHU�7DVWH�(17(5�DQJH]HLJW�

0D�QDKPH��'LHVH�0HOGXQJ�LVW�QXU�HLQH�:DUQXQJ��'HU�7DVFKHQUHFKQHU�
ZLUG�VHLQH�DNWXHOOH�2SHUDWLRQ�DXVI�KUHQ��DEHU�GHU�%HIHKO�81'2�VWHKW�
GDQDFK�QLFKW�PHKU�]XU�9HUI�JXQJ��/|VFKHQ�6LH�QLFKW�YHUZHQGHWH�2EMHNWH�
DXV�GHP�6WDFN��GDPLW�GLHVHU�=XVWDQG�QLFKW�EHVWHKHQ�EOHLEW�

Insufficient memory

'LH�0HOGXQJ�Insufficient memory��]X�ZHQLJ�6SHLFKHU��ZLUG�
DQJH]HLJW��ZHQQ�QLFKW�JHQ�JHQG�6SHLFKHU�]XP�$EVFKOLH�HQ�HLQHU�
2SHUDWLRQ�YHUI�JEDU�LVW��

0D�QDKPHQ�

�� 9HUVXFKHQ�6LH��GLH�%HUHFKQXQJ�RGHU�GLH�2SHUDWLRQ�DXI�HLQH�DQGHUH�$UW�
XQG�:HLVH�DXV]XI�KUHQ��GLH�ZHQLJHU�6SHLFKHUSODW]�EHQ|WLJW��
�9HUZHQGHQ�6LH�]XP�%HLVSLHO�GHQ�%HIHKO�I�U�)DNXOWlW��VWDWW�PHKUHUH�
*DQ]]DKOHQ�XQG�0XOWLSOLNDWLRQV]HLFKHQ�HLQ]XJHEHQ��

�� /|VFKHQ�6LH��EHUIO�VVLJH�2EMHNWH�DXV�GHP�+LVWRU\�6SHLFKHU�RGHU�
6WDFN�

�� /|VFKHQ�6LH��EHUIO�VVLJH�9DULDEOHQ�

Out of memory

'LH�0HOGXQJ�Out of memory��NHLQ�IUHLHU�6SHLFKHUSODW]��ZLUG�DQJH]HLJW��
ZHQQ�GHP�7DVFKHQUHFKQHU�JDU�NHLQ�%HQXW]HUVSHLFKHUSODW]�]XU�9HUI�JXQJ�
VWHKW��,Q�GLHVHP�=XVWDQG�NDQQ�GHU�7DVFKHQUHFKQHU�QXU�HLQH�HLQ]LJH�
2SHUDWLRQ�DXVI�KUHQ��VFKULWWZHLVHV�LQWHUDNWLYHV�/|VFKHQ��:lKUHQG�GLHVHU�
2SHUDWLRQ�ZHUGHQ�6LH�JHIUDJW��RE�6LH�HLQH�5HLKH�YRQ�2EMHNWHQ��DQJHIDQJHQ�
EHL�GHP�2EMHNW�DXI�(EHQH���GHV�6WDFNV��O|VFKHQ�P|FKWHQ��:HQQ�6LH�GDV�
WXQ�P|FKWHQ��G�K���ZHQQ�6LH�GLH�7DVWH�a��-D��GU�FNHQ��ZHUGHQ�6LH�
JHIUDJW��RE�6LH�GDV�QHXH�2EMHNW�DXI�(EHQH���O|VFKHQ�P|FKWHQ��'LHVH�
3UR]HGXU�ZLUG�VRODQJH�ZLHGHUKROW��ELV�GHU�6WDFN�OHHU�LVW�RGHU�ELV�6LH�DXI�
GLHVH�)UDJH�GLH�7DVWH�f��1HLQ��GU�FNHQ�
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Seite D-8 Fehlerbehebung
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$QVFKOLH�HQG�ZHUGHQ�6LH�JHIUDJW��RE�6LH�QRFK�ZHLWHUH�(OHPHQWH�O|VFKHQ�
P|FKWHQ��6LH�KDEHQ�GLH�0|JOLFKNHLW��GHU�5HLKH�QDFK�IROJHQGH�(OHPHQWH�]X�
O|VFKHQ�

� GDV�2EMHNW�DXI�(EHQH���GHV�6WDFNV��GLHVH�)UDJH�ZLUG�VRODQJH�
ZLHGHUKROW��ELV�GHU�6WDFN�OHHU�LVW�RGHU�ELV�6LH�DXI�GLH�)UDJH��RE�6LH�HLQ�
EHVWLPPWHV�2EMHNW�LP�6WDFN�O|VFKHQ�P|FKWHQ��GLH�7DVWH�f��1HLQ��
GU�FNHQ��

� GHQ�,QKDOW�YRQ�/$67�&0'�

� GHQ�,QKDOW�YRQ�/$67�67$&.��IDOOV�DNWLY��

� GHQ�,QKDOW�YRQ�/$67�$5*��IDOOV�DNWLY��

� GLH�9DULDEOH�3,&7��IDOOV�YRUKDQGHQ��

� %HQXW]HUWDVWHQEHOHJXQJHQ�

� $ODUPH�

� GHQ�JHVDPWHQ�6WDFN��VRIHUQ�GLHVHU�QLFKW�EHUHLWV�OHHU�LVW��

� MHGH�JOREDOH�9DULDEOH�

1DFKGHP�GLH�/LVWH�DOOHU�O|VFKEDUHQ�2EMHNWH�GXUFKJHDUEHLWHW�LVW��YHUVXFKW�
GHU�7DVFKHQUHFKQHU��]XP�QRUPDOHQ�%HWULHE�]XU�FN]XNHKUHQ��6WHKW�LPPHU�
QRFK�QLFKW�JHQ�JHQG�6SHLFKHUSODW]�]XU�9HUI�JXQJ��ZLUG�GLH�
/|VFKSUR]HGXU�HUQHXW�JHVWDUWHW�

6LH�N|QQHQ�GLH�/|VFKSUR]HGXU�MHGHU]HLW�DEEUHFKHQ��LQGHP�6LH���
GU�FNHQ��0LW�GLHVHU�7DVWH�N|QQHQ�6LH��EHUSU�IHQ��RE�QLFKW�EHUHLWV�
JHQ�JHQG�6SHLFKHU�]XU�9HUI�JXQJ�VWHKW��6WHKW�LQ]ZLVFKHQ�JHQ�JHQG�
6SHLFKHU�]XU�9HUI�JXQJ��ZLUG�ZLHGHU�GLH�QRUPDOH�7DVFKHQUHFKQHUDQ]HLJH�
DXIJHEDXW��$QGHUHQIDOOV�ZLUG�ZLHGHU�HLQ�6LJQDOWRQ�DXVJHJHEHQ�XQG�GLH�
/|VFKSUR]HGXU�IRUWJHVHW]W�

=XVDPPHQIDVVXQJ�

� :HQQ�6LH�GDV�DQJHJHEHQH�2EMHNW�O|VFKHQ�P|FKWHQ��GU�FNHQ�6LH�a�

� :HQQ�6LH�GDV�DQJHJHEHQH�2EMHNW�EHKDOWHQ�P|FKWHQ��GU�FNHQ�6LH�f�

� :HQQ�6LH�/|VFKSUR]HGXU�DEEUHFKHQ�P|FKWHQ��GU�FNHQ�6LH���
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Anhang E

Arbeiten im RPN-Modus

Inhalt

9HUZHQGHQ�GHV�6WDFNV ������������������������������������������������������������(��

6HW]HQ�YRQ�2EMHNWHQ�DXI�GHQ�6WDFN����������������������������������(��

$XVI�KUHQ�YRQ�531�%HUHFKQXQJHQ ���������������������������������(��

%HLVSLHOH�YRQ�6WDFN�%HUHFKQXQJHQ ��������������������������������������(��

9HUZHQGHQ�HLQHV�%HIHKOV�PLW�HLQHP�$UJXPHQW ��������������(��

9HUZHQGHQ�HLQHV�%HIHKOV�PLW�PHKUHUHQ�$UJXPHQWHQ����(��

%HUHFKQXQJHQ�PLW�PHKUHUHQ�%HIHKOHQ ����������������������������(��

9HUZHQGHQ�GHU�&RPSXWHU�$OJHEUD�%HIHKOH���������������������(��

0DQLSXOLHUHQ�GHU�6WDFN�'DWHQ�����������������������������������������������(��

,QWHUDNWLYH�6WDFN�%HIHKOH ��������������������������������������������������(��

Einleitung
,Q�GLHVHP�$QKDQJ�ZHUGHQ�GHU�531�%HWULHEVPRGXV�XQG�GDV�$UEHLWHQ�LQ�
GLHVHP�0RGXV�EHVFKULHEHQ��'DU�EHU�KLQDXV�ZLUG�GLH�9HUZHQGXQJ�GHU�
LQWHUDNWLYHQ�6WDFN�%HIHKOH�]XU�0DQLSXODWLRQ�GHU�2EMHNWH�LP�6WDFN�
HUOlXWHUW��

531�EHGHXWHW�UHYHUVH�3ROLVK�QRWDWLRQ��XPJHNHKUWH�SROQLVFKH�1RWDWLRQ���
,Q�GLHVHP�0RGXV�JHEHQ�6LH�GLH�2SHUDWLRQHQ�QDFK�GHQ�=DKOHQ�E]Z��
2EMHNWHQ�I�U�GLH�2SHUDWLRQHQ�HLQ��:HQQ�6LH�GHQ�+3���*�LP�531�0RGXV�
YHUZHQGHQ��KDEHQ�6LH�=XJULII�DXI�GHQ�6WDFN��'HU�531�0RGXV�LQ�
=XVDPPHQKDQJ�PLW�GHP�6WDFN�HUOHLFKWHUW�,KQHQ�GLH�:LHGHUYHUZHQGXQJ�
GHU�(UJHEQLVVH�YRQ�IU�KHUHQ�%HUHFKQXQJHQ�XQG�GLH�'XUFKI�KUXQJ�YRQ�
YHUNHWWHWHQ�%HUHFKQXQJHQ��
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Seite E-2 Arbeiten im RPN-Modus
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Verwenden des Stacks
:HQQ�6LH�2SHUDWLRQHQ�LP�531�0RGXV�DXVI�KUHQ�P|FKWHQ��P�VVHQ�6LH�GDV�
2EMHNW�E]Z��GLH�2EMHNWH�DXI�GHQ�6WDFN�VHW]HQ�XQG�GDQQ�GLH�2SHUDWLRQ�
DQZHQGHQ��

'LH�(LQWUlJH�LP�6WDFN�VLQG�QXPPHULHUW�
�VLHKH�%HLVSLHO�UHFKWV���-HGHU�(LQWUDJ�LP�
6WDFN�YHUI�JW��EHU�HLQH�EHVWLPPWH�(EHQH��
'LH�(EHQH�LVW�GLH�1XPPHU�GHU�=HLOH��LQ�GHU�
VLFK�GHU�(LQWUDJ�EHILQGHW��,P�%HLVSLHO�UHFKWV�
EHILQGHW�VLFK����DXI�(EHQH������DXI�(EHQH����

�DXI�(EHQH���XVZ�

:HQQ�6LH�GHQ�531�0RGXV�HLQVWHOOHQ�P|FKWHQ��GU�FNHQ�6LH�h��XP�GLH�
(LQJDEHPDVNH�§&DOFXODWRU�0RGHV¨�DXI]XUXIHQ��XQG�VHW]HQ�6LH�GLH�2SWLRQ�
§2SHUDWLQJ�PRGH¨�DXI�§531¨�

Setzen von Objekten auf den Stack

6LH�N|QQHQ�QHXH�2EMHNWH�HUVWHOOHQ�XQG�DXI�GHQ�6WDFN�VHW]HQ��6LH�N|QQHQ�
DXFK�2EMHNWH�DXV�GHP�6SHLFKHU�DEUXIHQ�XQG�DXI�GHQ�6WDFN�VHW]HQ�

� 6R�N|QQHQ�6LH�HLQH�=DKO�LP�6WDFN�HLQJHEHQ�

D� 9HUZHQGHQ�6LH�GLH�=LIIHUQWDVWHQ��XP�GLH�=DKO�HLQ]XJHEHQ��'LH�=DKO�
ZLUG�LQ�GHU�%HIHKOV]HLOH�DQJH]HLJW�

E� 'U�FNHQ�6LH�QDFK�GHU�(LQJDEH�GHU�=DKO�GLH�7DVWH�\��'LH�=DKO�
ZLUG�DXI�(EHQH���GHV�6WDFNV�DQJH]HLJW��

� 6R�N|QQHQ�6LH�HLQ�2EMHNW��]�%��HLQH�0DWUL[�RGHU�HLQH�*OHLFKXQJ��
HLQJHEHQ��GDV�6LH�LQ�HLQHU�$QZHQGXQJ�HUVWHOOW�KDEHQ�

D� gIIQHQ�6LH�0DWUL[:ULWHU�RGHU�(TXDWLRQ:ULWHU�

E� (UVWHOOHQ�6LH�GLH�0DWUL[�RGHU�*OHLFKXQJ�

F� 'U�FNHQ�6LH�\��XP�GLH�0DWUL[�E]Z��GLH�*OHLFKXQJ�DXI�(EHQH���
GHV�6WDFNV�]X�VHW]HQ�

� 6R�N|QQHQ�6LH�HLQ�2EMHNW�DXV�GHP�6SHLFKHU�DEUXIHQ�XQG�DXI�GHQ�6WDFN�
VHW]HQ�

D� 'U�FNHQ�6LH�j��XP�GLH�9HU]HLFKQLVVH�XQG�9DULDEOHQ�LP�DNWXHOOHQ�
9HU]HLFKQLV�DQ]X]HLJHQ��

E� 1DYLJLHUHQ�6LH�]XP�9HU]HLFKQLV��GDV�GDV�JHZ�QVFKWH�2EMHNW�HQWKlOW�

F� 'U�FNHQ�6LH�GLH�HQWVSUHFKHQGH�0HQ�WDVWH��XP�GDV�2EMHNW�
DXV]XZlKOHQ��'DV�2EMHNW�ZLUG�DXI�(EHQH���GHV�6WDFNV�DQJH]HLJW�

8745
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:HQQ�6LH�GHP�6WDFN�HLQ�QHXHV�(OHPHQW�KLQ]XI�JHQ��ZHUGHQ�GLH�
YRUKDQGHQHQ�(OHPHQWH�HLQH�(EHQH�QDFK�REHQ�YHUVFKREHQ��G�K��GDV�
(OHPHQW�DXI�(EHQH���ZLUG�DXI�(EHQH���YHUVFKREHQ��GDV�(OHPHQW�DXI�
(EHQH���ZLUG�DXI�(EHQH���YHUVFKREHQ�XVZ�

Ausführen von RPN-Berechnungen

6LH�YHUZHQGHQ�]XP�$XVI�KUHQ�YRQ�531�%HUHFKQXQJHQ�GLH�%HIHKOV]HLOH�
XQG�GHQ�6WDFN�

� :HQQ�6LH�HLQHQ�%HIHKO�DXVI�KUHQ��GHU�QXU�HLQ�$UJXPHQW�HUIRUGHUW��
N|QQHQ�6LH�GHQ�%HIHKO�DXVI�KUHQ��ZHQQ�GDV�$UJXPHQW�LQ�GHU�
%HIHKOV]HLOH�RGHU�LP�6WDFN�LVW�

� :HQQ�6LH�HLQHQ�%HIHKO�DXVI�KUHQ��GHU�PHKUHUH�$UJXPHQWH�HUIRUGHUW�
�G�K���GHU�%HIHKO�EHQ|WLJW�PHKU�DOV�HLQ�2EMHNW���P�VVHQ�6LH�GLH�
$UJXPHQWH�YRU�GHU�$QZHQGXQJ�GHV�%HIHKOV�DXI�GHQ�6WDFN�VHW]HQ��
*HEHQ�6LH�LQ�GHU�ULFKWLJHQ�5HLKHQIROJH�SUR�(EHQH�HLQ�(OHPHQW�DQ��6LH�
N|QQHQ�HLQHQ�%HIHKO�PLW�PHKUHUHQ�$UJXPHQWHQ�DQZHQGHQ��ZHQQ�VLFK�
GDV�OHW]WH�$UJXPHQW�QRFK�LQ�GHU�%HIHKOV]HLOH�EHILQGHW�

'LH�$UJXPHQWH�HLQHV�%HIHKOV�ZHUGHQ�QDFK�GHU�$XVI�KUXQJ�GHV�%HIHKOV�
YRP�6WDFN�HQWIHUQW�XQG�GXUFK�GDV�(UJHEQLV�GHU�2SHUDWLRQ�HUVHW]W�

:HQQ�6LH�EHLVSLHOVZHLVH�GLH�GULWWH�3RWHQ]�YRQ����EHUHFKQHQ�P|FKWHQ��
P�VVHQ�6LH�]ZHL�$UJXPHQWH�DQJHEHQ��GLH�=DKO������XQG�GLH�3RWHQ]������

6R�N|QQHQ�6LH�GLH�%HUHFKQXQJ�DXVI�KUHQ�

��\�q

6LH�JHEHQ�KLHU����LQ�GHQ�6WDFN�HLQ��XQG���EHILQGHW�VLFK�LQ�GHU�%HIHKOV]HLOH��
EHYRU�6LH�GLH�2SHUDWLRQ�DQZHQGHQ��'D�GLH�2SHUDWLRQ�q�]ZHL�$UJXPHQWH�
EHQ|WLJW��ZLUG�GHU�:HUW�DXI�(EHQH���DOV�HUVWHV�$UJXPHQW�XQG�GHU�:HUW�LQ�
GHU�%HIHKOV]HLOH�DOV�]ZHLWHV�$UJXPHQW�YHUZHQGHW�

6LH�N|QQHQ�VWDWWGHVVHQ����DXI�GLH�6WDFN�(EHQH���XQG���DXI�GLH�6WDFN�
(EHQH���VHW]HQ��EHYRU�6LH�GLH�2SHUDWLRQ�q DQZHQGHQ��'LH�2SHUDWLRQ�
YHUZHQGHW�GHQ�:HUW�DXI�(EHQH���DOV�HUVWHV�$UJXPHQW�XQG�GHQ�:HUW�DXI�
(EHQH���DOV�]ZHLWHV�$UJXPHQW�

6LH�N|QQHQ�GHQ�%HIHKO��GXUFK�'U�FNHQ�YRQ�>ò��U�FNJlQJLJ�PDFKHQ�
XQG�]XP�XUVS�QJOLFKHQ�6WDFN�]XU�FNNHKUHQ��ZHQQ�6LH�DOOH�$UJXPHQWH�YRU�
GHU�$QZHQGXQJ�GHV�%HIHKOV�DXI�GHQ�6WDFN�VHW]HQ��

:HQQ�6LH�EHLVSLHOVZHLVH�EHLGH�$UJXPHQWH�YRU�GHU�$QZHQGXQJ�GHU�RELJHQ�
2SHUDWLRQ�q DXI�GHQ�6WDFN�VHW]HQ��JLEW�GDV�'U�FNHQ�YRQ�>ò ���DXI�
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(EHQH���XQG���DXI�(EHQH���ZLHGHU��:HQQ�6LH�GHQ�%HIHKO�DQZHQGHQ��ZHQQ�
VLFK�GDV�OHW]WH�$UJXPHQW�LQ�GHU�%HIHKOV]HLOH�EHILQGHW��G�K����\�q��
JLEW�GLH�2SHUDWLRQ�>ò�QXU����DXI�(EHQH���ZLHGHU�

Beispiele von Stack-Berechnungen

Verwenden eines Befehls mit einem Argument
�� :HQQ�VLFK�GDV�$UJXPHQW�QRFK�QLFKW�DXI�(EHQH���GHV�6WDFNV�EHILQGHW��

JHEHQ�6LH�GDV�$UJXPHQW�LQ�GLH�%HIHKOV]HLOH�HLQ��XQG�ZDKOZHLVH�DXI�GHQ�
6WDFN���:HQQ�VLFK�GDV�$UJXPHQW�EHUHLWV�DXI�(EHQH���GHV�6WDFNV�EHILQ�
GHW��IDKUHQ�6LH�PLW�6FKULWW���IRUW�

�� )�KUHQ�6LH�GHQ�%HIHKO�DXV�

%HLVSLHO��%HUHFKQXQJ�YRQ�

�� *HEHQ�6LH����HLQ�XQG�GU�FNHQ�6LH�\�

�� 'U�FNHQ�6LH�s�

'DV�(UJHEQLV�YRQ�VLQ����EHILQGHW�VLFK�QXQ�DXI�(EHQH���GHV�6WDFNV�XQG�
NDQQ�DOV�$UJXPHQW�HLQHV�VSlWHUHQ�%HIHKOV�ZHLWHUYHUZHQGHW�ZHUGHQ��
RKQH�GDVV�6LH�GHQ�:HUW�PDQXHOO�HLQJHEHQ�P�VVHQ�

�� 'U�FNHQ�6LH�y�

%HDFKWHQ�6LH��GDVV�6LH�>��GU�FNHQ�N|QQHQ��ZHQQ�6LH�DQVWHOOH�HLQHU�
QXPHULVFKHQ�$QWZRUW�HLQH�V\PEROLVFKH�HUKDOWHQ��'LH�V\PEROLVFKH�
$QWZRUW�ZLUG�DXVJHZHUWHW�

Verwenden eines Befehls mit mehreren Argumenten

Methode 1

�� *HEHQ�6LH�GLH�$UJXPHQWH�HLQ��'U�FNHQ�6LH�QDFK�MHGHP�$UJXPHQW�
\�

�� )�KUHQ�6LH�GHQ�%HIHKO�DXV�

%HLVSLHO��%HUHFKQXQJ�YRQ����á���

�� *HEHQ�6LH����HLQ�XQG�GU�FNHQ�6LH�\�

�� *HEHQ�6LH����HLQ�XQG�GU�FNHQ�6LH�\�

���EHILQGHW�VLFK�QXQ�DXI�(EHQH���GHV�
6WDFNV�XQG����DXI�(EHQH���

�� 'U�FNHQ�6LH���

1
30sin

-------------
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,Q�GLHVHP�%HLVSLHO�VSLHOW�GLH�5HLKHQIROJH��LQ�GHU�6LH�GLH�$UJXPHQWH�
HLQJHEHQ��NHLQH�5ROOH��'LHV�WULIIW�MHGRFK�QLFKW�DXI�DOOH�%HIHKOH�PLW�]ZHL�
$UJXPHQWHQ�]X��,Q�GHP�%HLVSLHO�DXI�6HLWH�(���LVW���KRFK����GDV�(UJHEQLV��
ZHQQ���YRU����HLQJHJHEHQ�ZLUG�¥�HLQ�ZHVHQWOLFKHU�8QWHUVFKLHG�]X����KRFK�
���:HLWHUH�%HLVSLHOH��EHL�GHQHQ�GLH�(LQJDEHUHLKHQIROJH�GHU�$UJXPHQWH�
ZLFKWLJ�LVW��VLQG�6XEWUDNWLRQ��'LYLVLRQ�XQG�GLH�3UR]HQWEHIHKOH������&+�
XQG��7��

Methode 2

%HL�GHU�REHQ�EHVFKULHEHQHQ�0HWKRGH���ZLUG�MHGHV�$UJXPHQW�DXI�VHLQH�
HLJHQH�6WDFN�(EHQH�HLQJHJHEHQ��EHYRU�GHU�%HIHKO�DXVJHI�KUW�ZLUG��(LQH�
DQGHUH�0HWKRGH�LVW��DOOH�(OHPHQWH�GXUFK�/HHUVFKULWWH�JHWUHQQW�LQ�GLH�
%HIHKOV]HLOH�HLQ]XJHEHQ��6LH�N|QQHQ�GDQQ�HQWZHGHU

� \�GU�FNHQ��XP�GLH�$UJXPHQWH�DXI�GHQ�6WDFN�]X�VHW]HQ��XQG�
DQVFKOLH�HQG�GHQ�%HIHKO�DXVI�KUHQ�RGHU

� GHQ�%HIHKO�DXVI�KUHQ��ZlKUHQG�VLFK�GLH�$UJXPHQWH�QRFK�LQ�GHU�
%HIHKOV]HLOH�EHILQGHQ�

%HLVSLHO��%HUHFKQXQJ�YRQ�

�� *HEHQ�6LH��������F���HLQ�

�� 'U�FNHQ�6LH�\�

�� 'U�FNHQ�6LH�>ð�

6FKULWW���NDQQ�ZHJIDOOHQ��ZHQQ�6LH�GHQ�%HIHKO�QLFKW�U�FNJlQJLJ�PDFKHQ�
XQG�GLH�$UJXPHQWH�HLQVHKHQ�P|FKWHQ��:HQQ�6LH�>ò�GU�FNHQ��RKQH�
GLH�$UJXPHQWH�]XHUVW�DXI�GHQ�6WDFN�]X�VHW]HQ��ZHUGHQ�DOOH�'DWHQVlW]H�GHV�
%HIHKOV��GDV�(UJHEQLV�XQG�GLH�$UJXPHQWH��JHO|VFKW��:HQQ�6LH�GLH�
$UJXPHQWH�MHGRFK�YRU�GHU�$XVI�KUXQJ�GHV�%HIHKOV�DXI�GHQ�6WDFN�VHW]HQ�
XQG�>ò�GU�FNHQ��ZLUG�GDV�(UJHEQLV�]ZDU�JHO|VFKW��DEHU�GLH�
$UJXPHQWH�ZHUGHQ�ZLHGHU�DQJH]HLJW�

5314413
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Berechnungen mit mehreren Befehlen

'D�GDV�(UJHEQLV�HLQHU�%HUHFKQXQJ�DXI�GHP�6WDFN�YHUEOHLEW��N|QQHQ�6LH�
SUREOHPORV�NRPSOH[H�%HUHFKQXQJHQ�DXVI�KUHQ��LQGHP�6LH�GLH�(UJHEQLVVH�
GHU�=ZLVFKHQEHUHFKQXQJHQ�LP�6WDFN�VSHLFKHUQ�XQG�DOV�$UJXPHQWH�LQ�GHQ�
ZHLWHUHQ�%HUHFKQXQJHQ�YHUZHQGHQ�

%HLVSLHO��%HUHFKQXQJ�YRQ�

�� *HEHQ�6LH���<R�HLQ�

'DV�(UJHEQLV�������ZLUG�DXI�(EHQH���GHV�6WDFNV�JHVHW]W�

�� *HEHQ�6LH����HLQ�XQG�GU�FNHQ�6LH�\�

�� *HEHQ�6LH����HLQ�XQG�GU�FNHQ�6LH�\�

�� 'U�FNHQ�6LH���

'DV�3URGXNW�YRQ����XQG����¥�����¥�ZLUG�DXI�(EHQH���XQG�GDV�YRUKHULJH�
(UJHEQLV�¥�����¥�DXI�(EHQH���JHVHW]W�

�� 'U�FNHQ�6LH���

'LH�EHLGHQ�YRUKHULJHQ�(UJHEQLVVH������XQG������ZHUGHQ�MHW]W�DOV�
$UJXPHQWH�LQ�HLQHU�ZHLWHUHQ�%HUHFKQXQJ�EHKDQGHOW��'LHVH�2SHUDWLRQ�
HUVHW]W�GLH�$UJXPHQWH�GXUFK�GDV�(UJHEQLV�GHU�2SHUDWLRQ��G�K��GXUFK�
GLH�'LIIHUHQ]�GHV�HUVWHQ�XQG�]ZHLWHQ�(UJHEQLVVHV�

�� 'U�FNHQ�6LH��\�z��XP�GDV�(UJHEQLV�YRQ� �DXI�(EHQH���]X�VHW]HQ��

:HQQ�GHU�7DVFKHQUHFKQHU�LP�H[DNWHQ�0RGXV�LVW��ZLUG�GDV�(UJHEQLV�DOV�
%UXFK�DQJH]HLJW�

�� 'U�FNHQ�6LH�=��XP�GLHVHV�(UJHEQLV�]XP�YRUKHULJHQ�(UJHEQLV�]X�
DGGLHUHQ�

:HQQ�GHU�7DVFKHQUHFKQHU�LP�H[DNWHQ�0RGXV�LVW��ZLUG�GDV�(UJHEQLV�DOV�
=DKO�XQG�%UXFK�DQJH]HLJW��:HQQ�6LH�GLH�1lKHUXQJVO|VXQJ�PLW�HLQHU�
*HQDXLJNHLW�YRQ����'H]LPDOVWHOOHQ�DQ]HLJHQ�P|FKWHQ��GU�FNHQ�6LH�
>��

13
2

17 19×( )–
3
7
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Verwenden der Computer-Algebra-Befehle

%HLVSLHO��(UVHW]XQJ�YRQ�[� �\�����LQ�

�� 9HUZHQGHQ�6LH�(TXDWLRQ:ULWHU�]XP�(UVWHOOHQ�YRQ� �XQG�
GU�NNHQ�6LH�\��XP�GLH�*OHLFKXQJ�DXI�(EHQH���GHV�6WDFNV�]X�VHW]HQ��

�� 9HUZHQGHQ�6LH�(TXDWLRQ:ULWHU�]XP�(UVWHOOHQ�GHU�(UVHW]XQJ��[� �\������
XQG�GU�FNHQ�6LH�\��XP�GHQ�$XVGUXFN�DXI�(EHQH���GHV�6WDFNV�]X�
VHW]HQ��+LHUGXUFK�ZLUG�GHU�YRUKHULJH�$XVGUXFN�DXI�(EHQH���GHV�6WDFNV�
YHUVFKREHQ�

�� 'U�FNHQ�6LH�>ú��XP�GDV�DOJHEUDLVFKH�%HIHKOVPHQ��]X�|IIQHQ��XQG�
ZlKOHQ�6LH�GHQ�%HIHKO�68%67��'HU�+3���*�I�KUW�GLH�(UVHW]XQJ�GXUFK�
XQG�GDV�(UJHEQLV�ZLUG�DXI�(EHQH���GHV�6WDFNV�DQJH]HLJW�

Manipulieren der Stack-Daten
'HU�+3���*�YHUI�JW��EHU�)XQNWLRQHQ�]XU�0DQLSXODWLRQ�GHU�6WDFN�(EHQHQ��
6LH�UXIHQ�GHQ�LQWHUDNWLYHQ�6WDFN�0RGXV�DXI��XP�DXI�GLHVH�)XQNWLRQHQ�
]X]XJUHLIHQ��

� 'U�FNHQ�6LH�[��XP�GHQ�LQWHUDNWLYHQ�6WDFN�0RGXV�DXI]XUXIHQ�

'LH�LQWHUDNWLYHQ�6WDFN�%HIHKOH�ZHUGHQ�DXI�GHP�0HQ�WDVWHQPHQ��
DQJH]HLJW��

D� 1DYLJLHUHQ�6LH�PLW�+LOIH�GHU�3IHLOWDVWHQ�]X�GHQ�REHUHQ�E]Z��XQWHUHQ�
(EHQHQ�GHV�6WDFNV��XP�GLH�JHZ�QVFKWH�(EHQH�DXV]XZlKOHQ�

E� 9HUZHQGHQ�6LH�GLH�0HQ�WDVWHQ��XP�GHQ�%HIHKO�DXV]XZlKOHQ��GHQ�
6LH�DXI�GLH�DNWXHOOH�6WDFN�(EHQH�DQZHQGHQ�P|FKWHQ�

� 6R�N|QQHQ�6LH�GHQ�LQWHUDNWLYHQ�6WDFN�0RGXV�YHUODVVHQ�XQG�]X�GHQ�
QRUPDOHQ�6WDFN�2SHUDWLRQHQ�]XU�FNNHKUHQ�

� 'U�FNHQ�6LH�\��XP�GHQ�DXVJHZlKOWHQ�LQWHUDNWLYHQ�6WDFN�%HIHKO�
DQ]XZHQGHQ��RGHU

� GU�FNHQ�6LH����XP�GHQ�%HIHKO�DE]XEUHFKHQ�

:HQQ�6LH�GHQ�LQWHUDNWLYHQ�6WDFN�0RGXV�DNWLYLHUHQ��ZHUGHQ�GLH�'DWHQ�DXI�
GHP�6WDFN�LP�7H[WPRGXV�DQJH]HLJW��$OOH�*OHLFKXQJHQ�DXI�GHP�6WDFN�
ZHUGHQ�EHLVSLHOVZHLVH�LP�7H[WPRGXV�VWDWW�LP�/HKUEXFKPRGXV�DQJH]HLJW�

x
2

3x 7+ +

x
2

3x 7+ +
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Interaktive Stack-Befehle

%HIHKO )XQNWLRQ

→/,67 (UVWHOOW�HLQH�/LVWH�PLW�GHQ�6WDFN�2EMHNWHQ�LQ�(EHQH���ELV�]XU�
DNWXHOOHQ�(EHQH��'LH�QHX�HUVWHOOWH�/LVWH�ZLUG�DXI�(EHQH���GHV�
6WDFNV�JHVHW]W�XQG�GLH�2ULJLQDOREMHNWH�ZHUGHQ�HQWIHUQW�

'5231 /|VFKW�DOOH�(EHQHQ�XQWHUKDOE�GHU�DXVJHZlKOWHQ�(EHQH�

'831 'XSOL]LHUW�GLH�(EHQHQ�YRQ�GHU�DNWXHOO�JHZlKOWHQ�(EHQH�ELV�]X�
(EHQH����9HUVFKLHEW�GLH�YRUKDQGHQHQ�(EHQHQ�QDFK�REHQ��XP�
GLH�GXSOL]LHUWHQ�(EHQHQ�XQWHU]XEULQJHQ�

(&+2 'U�FNHQ�6LH�(&+2�XQG�GDQQ�\��XP�GHQ�,QKDOW�GHU�DNWX�
HOOHQ�(EHQH�LQ�GLH�%HIHKOV]HLOH�]X�VHW]HQ��%HDUEHLWHQ�6LH�GHQ�
,QKDOW�GHU�%HIHKOV]HLOH�XQG�GU�FNHQ�6LH�\��XP�GHQ�,QKDOW�
DXI�(EHQH���GHV�6WDFNV�]X�VHW]HQ�

(',7 gIIQHW�GHQ�,QKDOW�GHU�DNWXHOOHQ�(EHQH�LP�JHHLJQHWHQ�(GLWRU�
I�U�GLH�%HDUEHLWXQJ��:HQQ�GLH�DNWXHOOH�(EHQH�EHLVSLHOVZHLVH�
HLQH�0DWUL[�HQWKlOW��ZLUG�GLH�0DWUL[�LQ�0DWUL[:ULWHU�JH|IIQHW�

*272 )RUGHUW�]XU�$XVZDKO�HLQHU�6WDFN�(EHQH�DXI�XQG�ZlKOW�GDQQ�
GLH�HLQJHJHEHQH�(EHQHQQXPPHU�DXV�

,1)2 =HLJW�,QIRUPDWLRQHQ��EHU�GDV�2EMHNW�DXI�GHU�DNWXHOOHQ�(EHQH�
DQ��HLQVFKOLH�OLFK�GHU�*U|�H�LQ�%\WHV�

.((3 /|VFKW�DOOH�(EHQHQ�REHUKDOE�GHU�DXVJHZlKOWHQ�(EHQH�

/(9(/ .RSLHUW�GLH�DNWXHOOH�(EHQHQQXPPHU�DXI�(EHQH���GHV�6WDFNV�

3,&. .RSLHUW�GHQ�,QKDOW�GHU�DNWXHOOHQ�(EHQH�DXI�(EHQH���GHV�
6WDFNV��$OOH�YRUKDQGHQHQ�(EHQHQ�ZHUGHQ�HLQH�(EHQH�QDFK�
REHQ�YHUVFKREHQ�

52// 9HUVFKLHEW�GHQ�,QKDOW�GHU�DNWXHOOHQ�(EHQH�DXI�(EHQH����'HU�
7HLO�GHV�6WDFNV�XQWHUKDOE�GHU�DNWXHOOHQ�(EHQH�ZLUG�QDFK�REHQ�
YHUVFKREHQ�

52//' 9HUVFKLHEW�GHQ�,QKDOW�GHU�DNWXHOOHQ�(EHQH�DXI�(EHQH����'HU�
7HLO�GHV�6WDFNV�XQWHUKDOE�GHU�DNWXHOOHQ�(EHQH�ZLUG�QDFK�
XQWHQ�YHUVFKREHQ�

9,(: =HLJW�GHQ�,QKDOW�GHU�DNWXHOOHQ�(EHQH�LP�/HKUEXFKPRGXV�DQ�
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A

$EJHODXIHQHU�$ODUP ����
$EVROXWH�*U|�H ���
$FKVHQ ���
$ODUPH ���

DEJHODXIHQ ����
bQGHUQ ����
%HVWlWLJHQ ����
(LQVHKHQ ����
/|VFKHQ ����
6FKDOWXKU ����
7HUPLQ ����

$OJHEUDLVFKH�%HIHKOH
=XJULII ���

$OJHEUDLVFKHU�0RGXV ���, ����
$OSKD�7DVWDWXU ���, ����
$PRUWLVDWLRQ ����
$QDO\VLHUHQ�YRQ�)XQNWLRQHQ ����

([WUHPZHUWH ����
)OlFKHQEHUHFKQXQJ ����
1XOOVWHOOHQ ����
6FKQLWWSXQNWH ����
6WHLJXQJ ����

$QKDOWHQ�GHV�6\VWHPV '��
$QLPDWLRQ ����
$Q]HLJH��6WDQGDUG ���
$Q]HLJHNRQWUDVW ���
$Q]HLJHPRGL ����
$Q]HLJHUDXP ����
$UJXPHQWH

$QJHEHQ�LP�531�0RGXV (��
9HUZHQGHQ�LQ�3URJUDPPHQ ����

$ULWKPHWLVFKH�%HIHKOH
=XJULII ���

$XVGU�FNH
%HDUEHLWHQ ���
(UVWHOOHQ�XQG�6SHLFKHUQ ���
(UZHLWHUQ ����
LQ�(TXDWLRQ:ULWHU ���
=HUOHJHQ ����

$XVI�KUOLFKHU�0RGXV��.RQILJXULHUHQ ��
�

$XVJDEH�(LQJDEH $��

bX�HUHV�3URGXNW ���
$XVZDKO�YRQ�7HUPHQ�LQ�(TXDWLRQ:ULWHU 

���
$XVZDKOPRGXV ���

B

%DONHQGLDJUDPPH ����
%DU�3ORWV�6LHKH�%DONHQGLDJUDPPH
%DVLV

ELQlU ���
GH]LPDO ���
KH[DGH]LPDO ���
RNWDO ���

%DWWHULHQ '��, '��
$XVZHFKVHOQ '��

%DXPVWUXNWXU
LQ�(TXDWLRQ:ULWHU ���

%HDUEHLWXQJ��JDQ]H�6HLWH ����
%HGLQJXQJVDQZHLVXQJHQ�EHL�GHU�3UR�

JUDPPLHUXQJ �����
%HIHKOH ���

&$6�%HIHKOVNDWHJRULHQ ���
LQWHUDNWLYH�6WDFN�%HIHKOH (��

%HIHKOV]HLOH ���
%HDUEHLWHQ ����
%HUHFKQXQJHQ ����
(LQJHEHQ�YRQ�PHKUHUHQ�=HLOHQ ���

%HKlOWHUQXPPHU��(UVWHOOHQ�YRQ�+lX�
ILJNHLWVVWDWLVWLNHQ ���

%HQXW]HUGHILQLHUWH�)XQNWLRQHQ ���
%HQXW]HUGHILQLHUWH�7DVWHQEHOHJXQJ ���
%HQXW]HUKDQGEXFK�I�U�)RUWJHVFKULW�

WHQH [
%HQXW]HUWDVWDWXU ���, ���
%HUHFKQXQJHQ

%HLVSLHO ����
LP�531�0RGXV (��
531�%HLVSLHOH (��

%HVFKUHLEHQGH�6WDWLVWLN ���
%HVWH�.RUUHODWLRQ��'DWHQPRGHOOLHUXQJ 

���
%HWUDJ��DEVROXWH�*U|�H�

HLQHV�9HNWRUV ���
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%HWUDJ�GHU�SHULRGLVFKHQ�=DKOXQJHQ ��
��

%HXUWHLOHQGH�6WDWLVWLN
%HLVSLHOGDWHQ ���
+\SRWKHVHQWHVWV ���
7�,QWHUYDOO�PLW�]ZHL�6WLFKSUREHQ ��
��

9HUWUDXHQVLQWHUYDOOH ����
=�,QWHUYDOO�PLW�HLQHP�(UIROJVDQWHLO 
����

=�,QWHUYDOO�PLW�HLQHU�6WLFKSUREH ��
��

=�,QWHUYDOO�PLW�]ZHL�(UIROJ�
VDQWHLOHQ ����

=�,QWHUYDOO�PLW�]ZHL�6WLFKSUREHQ ��
��

=�7HVW�PLW�HLQHU�6WLFKSUREH ���
=�7HVW�PLW�]ZHL�(UIROJVDQWHLOHQ ��
��

%OLFNSXQNW ����

C

&$6�6LHKH�&RPSXWHU�$OJHEUD�6\VWHP
&RPSXWHU�$OJHEUD�6\VWHP ����

%HIHKOVNDWHJRULHQ ���
(LQVWHOOXQJHQ ����
(UVHW]HQ ����
(UZHLWHUQ ����
(UZHLWHUQ�HLQHV�7HLODXVGUXFNV ��
��

531�%HLVSLHOVEHUHFKQXQJ (��
=HUOHJHQ ����
=HUOHJHQ�YRQ�$XVGU�FNHQ ����, ��
��

&XUVRU
%HZHJXQJ ����
.RRUGLQDWHQ ����

&XUVRUPRGXV ���, ���

D

'DWHQ
I�U�VWDWLVWLVFKH�3ORWV ����
0RGHOOLHUXQJ ���
hEHUWUDJHQ $��
9HUZHQGHQ�LQ�HLQHP�3URJUDPP 
����

'DWHQIHOGHU ����

'DWXP
(LQVWHOOHQ ����
)RUPDWLHUXQJ ����

'HILQLHUHQ�YRQ�)XQNWLRQHQ ���
'HWHUPLQDQWH ����
'H]LPDO]HLFKHQ ����
'LDORJIHOG�6LHKH�(LQJDEHPDVNHQ
'LIIHUHQ]LDOJOHLFKXQJHQ

/|VHQ ����
3ORWWHQ ����
VWHLIHU�/|VHU ����

'LIIHUHQ]LDWLRQ�VFKULWWZHLVH ����
'UDKWJLWWHU�'LDJUDPPH ����
�'�3ORWV ����

E
H ���
(LQ�XQG�DXV ���
(LQ��XQG�$XVVFKDOWHQ ���

(LQVFKDOWHQ�QLFKW�P|JOLFK '��
(LQJDEH�$XVJDEH $��
(LQJDEHPDVNH��)LW�'DWD� ���
(LQJDEHPDVNHQ ����

%HUHFKQXQJHQ�LQ ����
(LQJDEHPRGXV ���
(LQKHLWHQ &��

6, &��
8PZDQGOXQJ &��

(LQU�FNHQ ����
(4 ����
(TXDWLRQ:ULWHU ���

$XVZDKO�YRQ�7HUPHQ ���
%HLVSLHOH ���
%HWULHEVPRGL ���
7DVWDWXUEHIHKOH ����
9HUZHQGHQ�YRQ�&RPSXWHU�$OJHEUD 
���

(ULQQHUXQJ�6LHKH�7HUPLQ
(UVHW]XQJ ����
(UZHLWHUQ

$XVGU�FNH ����
7HLODXVGUXFN ����

(UZHLWHUWH�'DWHQIHOGHU ����
(XOHUVFKH�)RUPHOQ ����
([DNWHU�0RGXV ���, ����
([SRQHQW ���
([SRQHQWLHOOH�$XVGU�FNH ����
([SRQHQWLHOOH�%HIHKOH��=XJULII ���
([WUHPZHUWH ����, ���
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F

)HKOHU�EHLP�(LQVFKDOWHQ '��
)HKOHUEHKHEXQJ [L, '��
)HKOHUPHOGXQJHQ %��
)HKOHUYHU]ZHLJXQJVVWUXNWXUHQ �����
)HOG ���

%HDUEHLWHQ ����
(UVWHOOHQ ���
1DYLJLHUHQ ����

)HOGHU
'DWHQ ����
(UZHLWHUWH�'DWHQ ����
/LVWH ����
0DUNLHUXQJ ����

)HVWNRPPD�0RGXV ����
)LOH�0DQDJHU ���
)LQDQ]UHFKQXQJ

$PRUWLVDWLRQ�GHU�(UJHEQLVVH ����
/|VHQ ����

)OlFKH�XQWHU�.XUYH ����
)ODJV

(LQVWHOOHQ�XQG�/|VFKHQ ����
)ODVK�520�6SHLFKHU ����
)XQNWLRQHQ

$QDO\VLHUHQ ����
EHQXW]HUGHILQLHUW ���
'HILQLHUHQ ���
([WUHPZHUWH ����
)OlFKHQEHUHFKQXQJ ����
1XOOVWHOOHQ ����
3ORWWHQ ���
6FKQLWWSXQNWH ����
6WHLJXQJ ����

)XQNWLRQHQ�GHILQLHUHQ ���

G

*DQ]VHLWHQEHDUEHLWXQJ ����
*DQ]]DKOHQ ���
*DUDQWLH [LLL
*DX�VFKH�(OLPLQDWLRQ ����
*HZlKUOHLVWXQJHQ [LLL
*LWWHU]XRUGQXQJV�'LDJUDPPH ����
*OHLFKXQJ

DXI�GHQ�6WDFN�VHW]HQ (��
(UVWHOOHQ�LQ�(TXDWLRQ:ULWHU ���

/|VHQ�HLQHU�'LIIHUHQ]LDOJOHLFKXQJ 
����

/|VHQ�HLQHU�3RO\QRP�*OHLFKXQJ ��
�

*OHLFKXQJVV\VWHPH ���
*OREDOH�9DULDEOHQ ����, �����
*ULHFKLVFKHV�$OSKDEHW ���
*UR�EXFKVWDEHQ ����

H

+DOEHU�7DQJHQV��&RPSXWHU�$OJHEUD�
)XQNWLRQ ����

+lXILJNHLWVVWDWLVWLNHQ ���
+DXSWWDVWHQEHOHJXQJ ���
+LVWRJUDPPH ����
+LVWRU\�6SHLFKHU ���, ���

(LQJHEHQ�YRQ ����
/|VFKHQ ���
6SHLFKHUQ ���

+RPH�9HU]HLFKQLV ���
+\SRWKHVHQWHVWV ���
+\SRWKHVHQWHVWV��EHXUWHLOHQGH�6WDWLVWLN 

���

I

L ���
,�2 $��
,PSOL]LWH�0XOWLSOLNDWLRQ�LQ�(TXDWLRQ�

:ULWHU ���
,QGLNDWRUHQ ���
,QILQLWHVLPDOUHFKQXQJVEHIHKOH ����

=XJULII ���
,QWHJUDWLRQVEHIHKOH ����
,QWHUDNWLYHU�6WDFN (��

J

-lKUOLFKHU�=LQVVDW] ����

K

.DSLWDOUHVW��$PRUWLVDWLRQ ����

.HJHOVFKQLWW�'LDJUDPPH ����

.OHLQEXFKVWDEHQ ����

.OHLQVFKULIW
EHLP�$Q]HLJHQ�XQG�%HDUEHLWHQ ��
��

.RHIIL]LHQWHQ��3RO\QRP ���
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.RPSOH[H�=DKOHQ ���
(LQJHEHQ�YRQ�L�LQ�(TXDWLRQ:ULWHU 
���

.RPSOH[HU�0RGXV ���

.RPSRQHQWHQ�YRQ�$XVGU�FNHQ
$XVZDKO�LQ�(TXDWLRQ:ULWHU ���

.RQIRUPLWlWVHUNOlUXQJHQ
-DSDQ [LL
.DQDGD [L
86$ [L

.RQWUDVW ���

.RQWUDVWHLQVWHOOXQJ ���

.RRUGLQDWHQ
YRQ�3ORWV ����

.RRUGLQDWHQQRWDWLRQ ���, ����, ���
.XJHO ���
UHFKWZLQNOLJ ���
=\OLQGHU ���

.RSI]HLOHQJU|�H ����

.RUUHODWLRQVNRHIIL]LHQW��'DWHQPRGHO�
OLHUXQJ ���

.RYDULDQ]ZHUW��'DWHQPRGHOOLHUXQJ ���

.UHX]SURGXNW ���

L

/HKUEXFKPRGXV ����
/LQHDUH�6\VWHPH ���, ����
/LQHDULVLHUXQJ

%HLVSLHO ����
PLW�&RPSXWHU�$OJHEUD ����

/LQNV�XPJHVFKDOWHWH�$OSKD�7DVWHQEHOH�
JXQJ ���

/LQNV�XPJHVFKDOWHWH�7DVWHQEHOHJXQJ ��
�

/LVWHQ ���
(UVWHOOHQ ���

/LVWHQIHOGHU ����
/RJDULWKPLVFKH�$XVGU�FNH

6DPPHOQ�LQ�HLQHP�$XVGUXFN ����
/RJDULWKPLVFKH�%HIHKOH��=XJULII ���
/RNDOH�9DULDEOHQ

LQ�HLQHP�3URJUDPP ����
/|VFKHQ '��
/|VHQ�YRQ�*OHLFKXQJHQ ���

*OHLFKXQJVV\VWHPH ���
,QWHUSUHWLHUHQ�GHU�(UJHEQLVVH ���
OLQHDUH�6\VWHPH ���, ����

M

0DQWLVVH ���
0DUNLHUXQJVIHOGHU ����
0DWUL[ ���

DXI�GHQ�6WDFN�VHW]HQ (��
'DUVWHOOXQJ�HLQHV�OLQHDUHQ�6\VWHPV 
���

'HWHUPLQDQWH ����
5HFKQHQ ����
=HLOHQVWXIHQQRUPDOIRUP ����

0DWUL[:ULWHU ���
0D[LPDOZHUW�LQ�VWDWLVWLVFKHQ�'DWHQ ���
0HOGXQJ��%DG�*XHVV� ���
0HOGXQJ��&RQVWDQW� ���
0HQ�SXQNW�DXVZlKOHQ ���
0HQ�V ���, ���

PHKUVHLWLJ ���
3URJUDPPLHUXQJ ����

0HQ�WDVWHQ ���
0LQLPDOZHUW

(UVWHOOHQ�YRQ�+lXILJNHLWVVWDWLVWLN�
HQ ���

LQ�VWDWLVWLVFKHQ�'DWHQ ���
0LWWHOZHUW��%HUHFKQXQJ ���
0RGL ����

DOJHEUDLVFK ���, ����
bQGHUQ ����
$Q]HLJH ����
$XVZDKO ���, ���
%HWULHE ����
&RPSXWHU�$OJHEUD�6\VWHP ����, ��
�

&XUVRU ���, ���
(LQJDEH ���, ���
H[DNW ���, ����
)HVWNRPPD ����
NRPSOH[ ���
NRPSOH[H�=DKOHQ ���
/HKUEXFK ����
1lKHUXQJ ���, ����
3URJUDPP ���
UHHOOH�=DKOHQ ���
531 ����, (��
VFKULWWZHLVH ���, ����
6WDQGDUG ����
7DVFKHQUHFKQHU ����
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Stichwortverzeichnis I-5

Stichw
ortverzeichnis

WHFKQLVFKHU ����
7HUPDXVZDKO ���, ���
ZLVVHQVFKDIWOLFKHU ����

0RGXOR�NRQILJXULHUHQ ���
0RGXV�]XP�9HUHLQIDFKHQ�QLFKW�UD�

WLRQDOHU�$XVGU�FNH ���
0XOWLSOLNDWLRQ

LPSOL]LWH�0XOWLSOLNDWLRQ�LQ�(TXD�
WLRQ:ULWHU ���

N

1lKHUXQJVPRGXV ���, ����
1DW�UOLFKHU�/RJDULWKPXV ���
1HJDWLYH�=DKOHQ ���
1LFKW�UDWLRQDOH�$XVGU�FNH��9HUHLQID�

FKXQJVPRGXV ���
1RUPDOH�=�9HUWHLOXQJ��9HUWUDXHQVLQWHU�

YDOOH ����
1XOOVWHOOHQ ����

3RO\QRP ���
1XPHULVFKHU�/|VHU ���

O

2EMHNWH
/|VFKHQ '��, '��
6SHLFKHUQ ���, ���
7\SHQ�LQ�(LQJDEHPDVNHQ ����
hEHUWUDJHQ $��

2SHUDQGHQ
(TXDWLRQ:ULWHU�%DXPVWUXNWXU ���

2SHUDWRUHQ
(TXDWLRQ:ULWHU�%DXPVWUXNWXU ���

P

3DUDPHWHUGDUVWHOOXQJHQ ���
3DUDPHWULVFKH�)OlFKHQ�3ORWV ����
3DUWLHOOH�$EOHLWXQJHQ ����
3HDUVRQVFKH�.RUUHODWLRQ��'DWHQPRGHO�

OLHUXQJ ���
3IHLOWDVWHQ ����
3ORWV

$FKVHQ ���
$Q]HLJHEHUHLFK ���
$Q]HLJHNRRUGLQDWHQ ����
%DONHQ ����
&XUVRU�.RRUGLQDWHQ ����

'LIIHUHQ]LDOJOHLFKXQJHQ ����
'UDKWJLWWHU ����
)XQNWLRQ ���
*LWWHU]XRUGQXQJ ����
+LVWRJUDPPH ����
.HJHOVFKQLWW ����
SDUDPHWULVFKH ���
SDUDPHWULVFKH�)OlFKH ����
3RODUNRRUGLQDWHQ ����
3VHXGR�.RQWXU ����
VFKQHOOH��' ����
VWDWLVWLVFKH ���, ����
6WHLJXQJVIHOG ����
6WUHXXQJ ����
7UDFH�0RGXV ����
:DKUKHLWVZHUW ����
<�6FKHLEH ����
=RRPHQ ����

3ORWWHQ
*UXQGODJHQ ���
9DULDEOHQ ����

3RODUNRRUGLQDWHQ�'LDJUDPPH ����
3RO\QRPH

%HVWLPPHQ�GHU�.RHIIL]LHQWHQ ���
%HVWLPPHQ�YRQ�1XOOVWHOOHQ ���
(LQVWHOOHQ�GHU�3RWHQ] ���

3RUWV ���, ����
3RUW�6SHLFKHU ����
33$5 ����
3UREOHPH '��
3URJUDPP

0RGXV ���
XQWHUEURFKHQ ���

3URJUDPPLHUPRGL
DOJHEUDLVFK ����
531 ����

3URJUDPPLHUXQJ
$UJXPHQWH ����
'DWHQ ����
(UVWH�6FKULWWH ����
0HQ� ����
9DULDEOHQ ����
9HU]ZHLJXQJHQ�XQG�6FKOHLIHQ ���
��

3UR]HGXUHQ�LQ�HLQHP�3URJUDPP ����
3VHXGR�.RQWXU�'LDJUDPPH ����
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R

5$0�6SHLFKHU ����
5HFKQHQ�PLW�9HNWRUHQ

%HWUDJ��DEVROXWH�*U|�H� ���
6NDODUSURGXNW ���
9HNWRUSURGXNW ���

UHFKWV�XPJHVFKDOWHWH�$OSKD�7DVWHQ�
EHOHJXQJ ���

UHFKWV�XPJHVFKDOWHWH�7DVWHQEHOHJXQJ 
���

5HHOOH�=DKOHQ ���
5HHOOHU�0RGXV ���
5HJUHVVLRQVIRUPHO��'DWHQPRGHO�

OLHUXQJ ���
5HJUHVVLRQVPRGHOO��6XFKH ���
5LJRURVHU�0RGXV��HLQVWHOOHQ ���
531 ����, (��
531�0RGXV ����, (��

$XVI�KUHQ�YRQ�%HUHFKQXQJHQ (��
%HLVSLHOVEHUHFKQXQJHQ (��
LQWHUDNWLYH�6WDFN�%HIHKOH (��

5�FNVHW]HQ�GHV�7DVFKHQUHFKQHUV '��
5�FNVHW]HQ�YRQ�6WDQGDUGZHUWHQ ����

S

6FKDOWXKU�$ODUP ����
(LQVWHOOHQ ����

6FKOHLIHQ �����
6FKQHOOH��'�3ORWV ����
6FKQLWWSXQNWH ����
6FKULIWDUW

$XVZlKOHQ ����
*U|�H ����

6FKULWWZHLVH�'LIIHUHQ]LDWLRQ ����
6FKULWWZHLVHU�0RGXV ���
6HPLNRORQ

7DVWHQEHIHKO ����
7UHQQHQ�YRQ�)XQNWLRQHQ�LQ�HLQHP�
3URJUDPP ����

6HULHOOHV�.DEHO $��
Σ'$7 ����
Σ3$5 ����
6NDODUSURGXNW ���
6RQGHU]HLFKHQ ����
6SHLFKHU ����

NHLQ�IUHLHU '��

5�FNVHW]HQ '��
]X�ZHQLJ '��

6SHLFKHUQ�HLQHV�3URJUDPPV ����
6WDFN

$XVI�KUHQ�YRQ�%HUHFKQXQJHQ (��
%HLVSLHOVEHUHFKQXQJHQ (��
LQWHUDNWLYH�6WDFN�%HIHKOH (��
0DQLSXOLHUHQ�YRQ�'DWHQ (��
6LHKH�DXFK�+LVWRU\�6SHLFKHU

6WDQGDUGDEZHLFKXQJ ���
6WDQGDUGDQ]HLJH ���
6WDQGDUGPRGXV ����
6WDQGDUGZHUWH��5�FNVHW]HQ ����
6WDWLVWLN

$QZHQGXQJ ���
EHVFKUHLEHQG ���
EHXUWHLOHQG ���
EHXUWHLOHQGH ���
PLW�HLQHU�9DULDEOHQ ���, ���
0LWWHOZHUW ���
5HJUHVVLRQVWHVWV ���
6WDQGDUGDEZHLFKXQJ ���
6XPPHQ ���
9DULDQ] ���

6WDWLVWLVFKH�3ORWV ���, ���, ����
6WDWXV ���
6WDWXVEHUHLFK ���

*U|�H�lQGHUQ ����, ����
6WHLIHU�/|VHU ����, ����
6WHLJXQJ ����
6WHLJXQJVIHOG�'LDJUDPPH ����
6WLFKSUREHQJLWWHU ����, ����, ����, ����
6XPPHQVWDWLVWLNHQ ���
6\PEROH��(LQJDEH ���, ����
6\PEROLVFKH�/|VXQJHQ ���
6\QWD[ ���
6\VWHP�+DOW '��

T

7DEHOOHQ ����
$QSDVVHQ ����

7DVFKHQUHFKQHUPRGL ����
7DVWDWXU

$OSKD ����
%HQXW]HU ���
GHDNWLYLHUHQ ����

7DVWDWXUEHIHKOH�LQ�(TXDWLRQ:ULWHU ����
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Stichwortverzeichnis I-7

Stichw
ortverzeichnis

7DVWHQ
HLQ]HOQH�)XQNWLRQHQ ���
3IHLOH ����
7DVWDWXUEHIHKOH�LQ�(TXDWLRQ:ULWHU 
����

7DVWHQEHOHJXQJ
EHQXW]HUGHILQLHUW ���
+DXSWWDVWHQ ���
OLQNV�XPJHVFKDOWHW ���
OLQNV�XPJHVFKDOWHWH�$OSKD ���
0HQ� ���
UHFKWV�XPJHVFKDOWHW ���
UHFKWV�XPJHVFKDOWHWH�$OSKD ���

7DVWHQNRQYHQWLRQHQ ����
7DVWHQWRQ ����
7HFKQLVFKHU�0RGXV ����
7HUPDXVZDKOPRGXV ���
7HUPH

$XVZDKO�LQ�(TXDWLRQ:ULWHU ���
7HUPLQH ����

bQGHUQ ����
(LQVHKHQ ����
(LQVWHOOHQ ����
/|VFKHQ ����

7�,QWHUYDOO�PLW�HLQHU�6WLFKSUREH ����
7�,QWHUYDOO�PLW�]ZHL�6WLFKSUREHQ ����
7RQVLJQDO ����
73$5 ����
7ULJRQRPHWULH ����

=XJULII�DXI�%HIHKOH ���
7ULJRQRPHWULVFKH�$XVGU�FNH ����
7�7HVW�PLW�HLQHU�6WLFKSUREH ����
7�7HVW�PLW�]ZHL�6WLFKSUREHQ ����
790�%HUHFKQXQJHQ ����

U

hEHUWUDJXQJ�YRQ�'DWHQ $��
8KU ����

$Q]HLJH ����
8KU]HLW

(LQVWHOOHQ ����
)RUPDWLHUXQJ ����

8PJHEXQJVEHGLQJXQJHQ '��
8PJHNHKUWH�SROQLVFKH�1RWDWLRQ�6LHKH�

531

8QDEKlQJLJH�9DULDEOH
.RQILJXULHUHQ ���

V

9DULDEOHQ ���, ���
$XVZlKOHQ ���
%HDUEHLWHQ ����
(UVWHOOHQ ���
JOREDOH ����
.RSLHUHQ ����
/LVWH ���
ORNDOH ����
/|VFKHQ ����
3ORWWHQ ����
8PEHQHQQHQ ����
XQDEKlQJLJH ���
9HUVFKLHEHQ ����

9DULDQ] ���
9HNWRUHQ ���

(UVWHOOHQ ���
3RO\QRP ���

9HUIROJHQ�HLQHV�3ORWV ����
9HUJOHLFKVIXQNWLRQHQ��EHL�GHU�3URJUDP�

PLHUXQJ �����
9HUNDXIV��XQG�/LHIHUEHGLQJXQJHQ [LL
9HUVFKDFKWHOWH�3UR]HGXUHQ�LQ�HLQHP�

3URJUDPP ����
9HUWUDXHQVLQWHUYDOOH ����
9HUWUDXHQVLQWHUYDOOH��EHXUWHLOHQGH�

6WDWLVWLN ����
9HU]HLFKQLVVH ���, ���

$XVZlKOHQ ���
(UVWHOOHQ ���
.RSLHUHQ ����
/|VFKHQ ����
8PEHQHQQHQ ����
9HUVFKLHEHQ ���, ����

9HU]HLFKQLVVWUXNWXU ���
9HU]ZHLJXQJHQ

LQ�3URJUDPPHQ �����
9HU]ZHLJXQJHQ�EHL�)HKOHUQ �����
9RU]HLFKHQXPNHKUXQJ

,QWHUSUHWLHUHQ�GHU�(UJHEQLVVH�GHU�
*OHLFKXQJVO|VXQJ ���

93$5 ����
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W

:DKUKHLWVZHUW�'LDJUDPPH ����
:DUQXQJHQ�6LHKH�)HKOHUPHOGXQJHQ
:HUN]HXJ��&KDUDFWHUV� ����
:LQNHOHLQKHLWHQ ���, ���

*RQ ���
*UDG ���
5DGLDQW ���

:LVVHQVFKDIWOLFKHU�0RGXV ����
:RUOG�:LGH�:HE [

Y

<�6FKHLEHQ�'DUVWHOOXQJ ����

Z

=DKOHQ
QHJDWLYH ���
SRVLWLYH ���
UHHOOH ���

=DKOHQDQ]HLJHQ
)HVWNRPPD�0RGXV ����
6WDQGDUGPRGXV ����
WHFKQLVFKHU�0RGXV ����
ZLVVHQVFKDIWOLFKHU�0RGXV ����

=DKOHQIRUPDW ����
=DKOXQJVSHULRGH��)LQDQ]UHFKQXQJ ����
=HLFKHQ

(LQJHEHQ ����
*UR�EXFKVWDEHQ ����

.OHLQEXFKVWDEHQ ����
6RQGHU]HLFKHQ ����

=HLFKQHQ ���
=HLFKQHQ�YRQ�*UDSKHQ ���
=HLOHQXPEU�FKH�KLQ]XI�JHQ ����
=HUOHJHQ ����, ����
=LQVDQWHLO��$PRUWLVDWLRQ ����
=LQVHV]LQVSHULRGHQ ����
=LQVVDW]��)LQDQ]UHFKQXQJ ����
=�,QWHUYDOO�PLW�HLQHP�(UIROJVDQWHLO ����
=�,QWHUYDOO�PLW�HLQHU�6WLFKSUREH ����
=�,QWHUYDOO�PLW�]ZHL�(UIROJVDQWHLOHQ ��

��
=�,QWHUYDOO�PLW�]ZHL�6WLFKSUREHQ ����
=�,QWHUYDOO��EHXUWHLOHQGH�6WDWLVWLN ����
=RRPHQ

)DNWRU ����
SURSRUWLRQDO ����
9HUJU|�HUQ ����
9HUNOHLQHUQ ����
=XU�FNVHW]HQ�DXI�6WDQGDUG�=RRP 
����

=3$5 ����
=�7HVW�PLW�HLQHU�6WLFKSUREH ���
=�7HVW�PLW�]ZHL�(UIROJVDQWHLOHQ ����
=X�ZHQLJ�6SHLFKHU '��
=ZHLGLPHQVLRQDOH�'DWHQ��%HUHFKQXQJ�

GHU�6XPPHQVWDWLVWLNHQ ���
=ZHLGLPHQVLRQDOH�'DWHQ��'DWHQPRGHO�

OLHUXQJ ���
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