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Kapitel 4

Der Stack

'HU�+3 ��*�SURWRNROOLHUW�GLH�YRQ�,KQHQ�HLQJHJHEHQHQ�2EMHNWH�XQG�GLH�
(UJHEQLVVH�,KUHU�2SHUDWLRQHQ��,P�DOJHEUDLVFKHQ�0RGXV�KHL�W�GLHVH�
$XI]HLFKQXQJ�+LVWRU\�6SHLFKHU��LP�531�0RGXV�6WDFN��

Verwenden des Stacks
'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�LP�531�0RGXV�DUEHLWHQ��YHUZHQGHQ�6LH�GHQ�6WDFN�]XU�
'XUFKI�KUXQJ�YRQ�%HUHFKQXQJHQ��6LH�P�VVHQ�KLHUEHL�GLH�8QWHUVFKLHGH�
EHL�GHU�'XUFKI�KUXQJ�XQG�$Q]HLJH�GHU�%HUHFKQXQJHQ�LP�531��XQG�
DOJHEUDLVFKHQ�0RGXV�EHDFKWHQ��531�0RGXV�

� (LQ�%HIHKO��GHU�$UJXPHQWH�HUIRUGHUW�¥�G�K��HLQ�%HIHKO��GHU�2EMHNWH�
EHQ|WLJW�¥��EHUQLPPW�VHLQH�$UJXPHQWH�DXV�GHP�6WDFN��$XV�GLHVHP�
*UXQG�P�VVHQ�GLH�$UJXPHQWH�YRU�GHU�$XVI�KUXQJ�GHV�%HIHKOV�
YRUKDQGHQ�VHLQ��HLQ�$UJXPHQW�SUR�(EHQH�XQG�LQ�GHU�NRUUHNWHQ�
5HLKHQIROJH���(V�JLEW�HLQH�$XVQDKPH��:HQQ�GHU�%HIHKO�QXU�HLQ�
$UJXPHQW�HUIRUGHUW��N|QQHQ�6LH�GHQ�%HIHKO�DXVI�KUHQ��ZHQQ�GDV�
$UJXPHQW�LQ�GHU�%HIHKOV]HLOH�XQG�QLFKW�DXI�GHP�6WDFN�LVW��

� 'LH�$UJXPHQWH�HLQHV�%HIHKOV�ZHUGHQ�QDFK�GHU�$XVI�KUXQJ�GHV�%HIHKOV�
YRP�6WDFN�HQWIHUQW�XQG�GXUFK�GDV�(UJHEQLV�GHU�%HUHFKQXQJ�HUVHW]W�

,P�*HJHQVDW]�GD]X�JHEHQ�6LH�LP�DOJHEUDLVFKHQ�0RGXV�,KUH�$UJXPHQWH�
QDFK�GHU�(LQJDEH�GHV�%HIHKOV�HLQ��'HU�%HIHKO�XQG�VHLQH�$UJXPHQWH�
ZHUGHQ�]XVDPPHQ�PLW�GHP�(UJHEQLV�GHU�%HUHFKQXQJ�LP�+LVWRU\�6SHLFKHU�
JHVSHLFKHUW�

:HQQ�6LH�EHLVSLHOVZHLVH�GLH�GULWWH�3RWHQ]�YRQ����EHUHFKQHQ�P|FKWHQ��
P�VVHQ�6LH�]ZHL�$UJXPHQWH�HLQJHEHQ��GLH�=DKO������XQG�GLH�3RWHQ]������,P�
DOJHEUDLVFKHQ�0RGXV�JHEHQ�6LH�GLHV�ZLH�IROJW�HLQ�

��q�\
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,P�531�0RGXV�JHEHQ�6LH�)ROJHQGHV�HLQ�

��\�\q

$QGHUV�DXVJHGU�FNW��,P�531�0RGXV�ZHUGHQ�
���XQG���DXI�GHP�6WDFN�HLQJHJHEHQ��EHYRU�
GHU�%HIHKO�HLQJHJHEHQ�ZLUG�����PXVV�DXI�
(EHQH���XQG���DXI�(EHQH���VHLQ��EHYRU�GHU�%HIHKO�DXVJHI�KUW�ZLUG�

'DV�OHW]WH��RGHU�HLQ]LJH��$UJXPHQW�PXVV�VWUHQJ�JHQRPPHQ�YRU�GHU�
$XVI�KUXQJ�HLQHV�%HIHKOV�LP�531�0RGXV�QLFKW�DXI�GHP�6WDFN�VHLQ��6LH�
N|QQHQ�HLQHQ�%HIHKO�DXVI�KUHQ��ZlKUHQG�GDV�OHW]WH��RGHU�HLQ]LJH��
$UJXPHQW�QRFK�LQ�GHU�%HIHKOV]HLOH�LVW��$XV�GLHVHP�*UXQG�NDQQ�GDV�]ZHLWH�
\�LP�%HLVSLHO�REHQ�ZHJIDOOHQ��(LQ�$UJXPHQW��GDV�VLFK�MHGRFK�EHL�GHU�
$XVI�KUXQJ�HLQHV�%HIHKOV�LQ�GHU�%HIHKOV]HLOH�EHILQGHW��ZLUG�QLFKW�DXI�GHP�
6WDFN�DQJH]HLJW��ZHQQ�GHU�%HIHKO�U�FNJlQJLJ�JHPDFKW�ZLUG��GU�FNHQ�6LH�
KLHU]X�>ò���:HQQ�6LH�DOVR�P|JOLFKHUZHLVH�HLQHQ�%HIHKO�U�FNJlQJLJ�
PDFKHQ�P�VVHQ�XQG�GDEHL�LQ�GHU�/DJH�VHLQ�P|FKWHQ��DOOH�$UJXPHQWH�]X�
VHKHQ��VROOWHQ�6LH�YRU�GHU�$XVI�KUXQJ�GHV�%HIHKOV�DOOH�$UJXPHQWH�DXI�GHQ�
6WDFN�VHW]HQ�

Beispiele für Stack-Berechnungen

Verwenden eines Befehls mit einem Argument
�� :HQQ�VLFK�GDV�$UJXPHQW�QLFKW�EHUHLWV�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�
EHILQGHW��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�YHUZHQGHW�ZHUGHQ��RKQH�
GDVV�6LH�GHQ�:HUW�PDQXHOO�HLQJHEHQ�P�VVHQ�

�� 'U�FNHQ�6LH�y�

:HQQ�6LH�DQVWHOOH�HLQHU�QXPHULVFKHQ�$QWZRUW�HLQH�V\PEROLVFKH�HUKDOWHQ��
GU�FNHQ�6LH�>���'LH�V\PEROLVFKH�$QWZRUW�ZLUG�DXVJHZHUWHW�
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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���

,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�.RPPDV�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�$UJXPHQWH�QLFKW�VHKHQ�P|FKWHQ��:HQQ�6LH�>ò�GU�FNHQ��RKQH�
GLH�$UJXPHQWH�]XHUVW�DXI�GHQ�6WDFN�]X�VHW]HQ��ZHUGHQ�DOOH�'DWHQVlW]H�GHV�
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%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�

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�DXI�GHP�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����������HUVFKHLQW�DXI�(EHQH���XQG�GDV�
YRUKHULJH�(UJHEQLV�������DXI�(EHQH���

�� '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�
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