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�� 'KPHÒJTWPI
.DXP� HLQH� 3URJUDPPLHUVSUDFKH� KDW� VR� NXU]� QDFK� LKUHU� (LQI�KUXQJ� VRYLHO� $XI�
PHUNVDPNHLW�DXI �VLFK�JH]RJHQ�XQG�HLQH�VR�PDVVLYH�8QWHUVW�W]XQJ�YRQ�6HLWHQ�XQ�
WHUVFKLHGOLFKHU�6RIWZDUHKHUVWHOOHU�EHNRPPHQ�ZLH�-DYD�>)ODQ����*-6����-DYD��@�
(WZDV� YHUVWlQGOLFKHU�ZLUG� GLHV��ZHQQ�PDQ� EHWUDFKWHW�� GD�� KLQWHU� GHP�%HJULII

-DYD�HLJHQWOLFK�PHKU�VWHFNW��DOV�QXU�HLQH�3URJUDPPLHUVSUDFKH��=XP�HLQHQ�HLQH�,GHH�
QlPOLFK� GLH� HLQHU� 6SUDFKH�� GLH� LQ� HLQHQ� SODWWIRUPQHXWUDOHQ� &RGH� �EHUVHW]W�� LQ
+70/�6HLWHQ�HLQJHEHWWHW��EHU�GDV�,QWHUQHW��EHUWUDJHQ�ZHUGHQ�NDQQ��XP�GDQQ� LQ
HLQHP�:HE�%URZVHU�PLW�+LOIH�HLQHV�,QWHUSUHWHUV�DXVJHI�KUW�ZHUGHQ�]X�N|QQHQ��'LH
)LUPD�6XQ�EULQJW�GLHV�PLW�GHP�:HUEHVORJDQ�ÅZULWH�RQFH��UXQ�DQ\ZKHUH´�DXI �HLQH
SUlJQDQWH�)RUPHO��=XP�DQGHUHQ�JHK|UW�]X�-DYD�HLQH� LQ]ZLVFKHQ�UHFKW�XPIDQJUHL�
FKH� 6DPPOXQJ� YRQ� TXDVL� VWDQGDUGLVLHUWHQ� .ODVVHQELEOLRWKHNHQ�� 3URJUDPPLHU�
VFKQLWWVWHOOHQ��$3,V��XQG�$QZHQGXQJVDUFKLWHNWXUHQ��GLH�YRQ�GHU�3URJUDPPLHUXQJ
YRQ�JUDSKLVFKHQ�%HQXW]XQJVVFKQLWWVWHOOHQ��EHU�(OHFWURQLF�&RPPHUFH��(PEHGGHG�
6\VWHPV�ELV�KLQ�]XP�%HWULHEVV\VWHP�HLQ�ZHLWHV�)HOG�DEGHFNHQ�
'DUXP�VROO�HV�LQ�GLHVHP�$UWLNHO�DEHU�QLFKW�JHKHQ��+LHU�VROO�HLQH�NXU]H�(LQI�K�

UXQJ�LQ�GLH�ZHVHQWOLFKHQ�(LJHQVFKDIWHQ�YRQ�-DYD�DOV�3URJUDPPLHUVSUDFKH�YHUPLWWHOW
ZHUGHQ�� %HLP� /HVHU� ZHUGHQ� .HQQWQLVVH� LQ� HLQHU� DQGHUHQ� 3URJUDPPLHUVSUDFKH�
YRUQHKPOLFK�&�RGHU�&����YRUDXVJHVHW]W��$P�6FKOX��ILQGHW�QRFK�HLQ�9HUJOHLFK�PLW
DQGHUHQ�REMHNWRULHQWLHUWHQ�3URJUDPPLHUVSUDFKHQ��(LIIHO��&����6PDOOWDON��VWDWW��GHU
GLH�6WlUNHQ�XQG�6FKZlFKHQ�YRQ�-DYD�QlKHU�EHOHXFKWHW�

�� 'KPG�GKPHCEJG��UKEJGTG�WPF�RQTVCDNG�5RTCEJG
'LH�6\QWD[�YRQ�-DYD� LVW� VWDUN�DQ�&�E]Z��&���DQJHOHKQW��*HJHQ�EHU�GLHVHQ�6SUD�
FKHQ�LVW�-DYD�DEHU�ZHVHQWOLFK� HLQIDFKHU�XQG� VFKODQNHU��'LHV� LVW�]XP�HLQHQ�GDUDXI �]X�
U�FN]XI�KUHQ��GD��-DYD�HLQH�UHLQ�REMHNWRULHQWLHUWH�6SUDFKH�LVW��ZlKUHQG�&���HLQHQ
K\EULGHQ�$QVDW]�YHUIROJW��XP�PLW�&�NRPSDWLEHO�]X�VHLQ��'�K��(OHPHQWH�ZLH�5HFRUGV
�struct��� YDULDQWH�5HFRUGV� �union��� XQG�EHQXW]HUGHILQLHUWH�7\SHQ� �typedef�
VLQG�LQ�-DYD�QLFKW�YRUKDQGHQ��GD�VLH�GXUFK�.ODVVHQ�DXVJHGU�FNW�ZHUGHQ�N|QQHQ�
=XP� DQGHUHQ� VROOWH� GLH� 3URJUDPPLHUXQJ� LQ� -DYD� DXFK�ZHQLJHU� IHKOHUDQIlOOLJ� VHLQ�

ZHVKDOE�HV�NHLQH�=HLJHU�E]Z��=HLJHUDULWKPHWLN��NHLQH�PDQXHOOH�6SHLFKHUYHUZDOWXQJ
XQG�NHLQHQ�0DNURSUR]HVVRU�JLEW�
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'LH�GULWWH�'HVLJQOHLWOLQLH�EHLP�(QWZXUI �YRQ�-DYD�ZDU�3RUWDELOLWlW��'HVKDOE� VLQG
GLH�:RUWEUHLWH�XQG�GHU�:HUWHEHUHLFK�GHU�HLQJHEDXWHQ�'DWHQW\SHQ�IHVW�YRUJHJHEHQ
XQG�QLFKW�SODWWIRUPDEKlQJLJ��$XFK�GLH�$XVZHUWXQJVUHLKHQIROJH� YRQ�$XVGU�FNHQ�
GLH�LQ�&�LQ�HLQLJHQ�%HUHLFKHQ�GHP�&RPSLOHUEDXHU��EHUODVVHQ�EOHLEW��LVW�GXUFKJlQJLJ
IHVWJHOHJW�

���� -QPVTQNNUVTWMVWTGP

'LH� .RQWUROOVWUXNWXUHQ� I�U� 6FKOHLIHQ� XQG� EHGLQJWH� 9HU]ZHLJXQJHQ� ZXUGHQ� IDVW
LGHQWLVFK� DXV�&� �EHUQRPPHQ��'HU� HLQ]LJH�8QWHUVFKLHG� OLHJW� EHL�$XVGU�FNHQ�� GLH
HLQHQ�%RROH·VFKHQ�:HUW�]XP�(UJHEQLV�KDEHQ��,Q�&�&���JLEW�HV�NHLQHQ�'DWHQW\S
]XU�'DUVWHOOXQJ�YRQ�:DKUKHLWVZHUWHQ��ZHVKDOE�GHU�JDQ]]DKOLJH�:HUW���DOV� ORJLVFK
IDOVFK�XQG�MHGHU�DQGHUH�JDQ]]DKOLJH�:HUW�DOV�ORJLVFK�ZDKU�LQWHUSUHWLHUW�ZLUG��'LHVH
PDQJHOQGH�7UHQQXQJ�YRQ�HLJHQWOLFK�XQWHUVFKLHGOLFKHQ�'DWHQW\SHQ�ZXUGH�YRQ�YLH�
OHQ� 3URJUDPPLHUHUQ� ]XU� )RUPXOLHUXQJ� PHKU� RGHU� ZHQLJHU� REVNXUHU� $XVGU�FNH
DXVJHQXW]W��'LHV�LVW�LQ�-DYD�QLFKW�PHKU�P|JOLFK��GD�GHU�'DWHQW\S�boolean�GLH�H[�
SOL]LWH�'DUVWHOOXQJ� GHU�:HUWH�true� XQG�false� HUODXEW� XQG� DQ� HQWVSUHFKHQGHQ
6WHOOHQ��ZLH�]�%��EHL�$EEUXFKEHGLQJXQJHQ�YRQ�6FKOHLIHQ��DXFK�HUIRUGHUOLFK�LVW�

������ 5EJNGKHGP

'LH� IROJHQGHQ� 3URJUDPPEHLVSLHOH� ]HLJHQ� MHGHQ�� GHU� LQ� -DYD� YRUKDQGHQHQ� GUHL
6FKOHLIHQW\SHQ��HV�ZHUGHQ�MHZHLOV�GLH�=DKOHQ�YRQ���ELV����DXIDGGLHUW�

int i = 1;
int sum = 0;

while (i <= 10) do {
    sum = sum + i;
    i = i + 1;
}

int i = 1;
int sum = 0;

do {
    sum = sum + i;
    i = i + 1;
} while (i <= 10);

int i;
int sum = 0;

for (i = 1; i <= 10; i = i + 1) {
    sum = sum + i;
}

������ $GFKPIVG�8GT\YGKIWPIGP

1DFKVWHKHQGHU�3URJUDPPFRGH�]HLJW�HLQ�%HLVSLHO�I�U�GLH�EHGLQJWH�9HU]ZHLJXQJ�PLW
GHP�if�else�%HIHKO�E]Z��GHP�switch�6WDWHPHQW��%HLP�switch�6WDWHPHQW�LVW
QDFK�GHU�$EDUEHLWXQJ�HLQHV�)DOOHV��ZLH� LQ�&��HLQ�break�%HIHKO�QRWZHQGLJ��GDPLW
GHU�%ORFN�YHUODVVHQ�ZLUG�XQG�QLFKW�DXFK�QRFK�GLH�DQGHUHQ�)lOOH�DXVJHI�KUW�ZHUGHQ�
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int a, b, max;

…

if (a > b)
    max = a
else
    max = b;

char c;
int z;

…

switch (c) {
  case ‘a’: z = 1;
      break;
  case ‘b’: z = 2;
      break;
  case ‘c’: z = 3;
      beak;
}

������ 7PDGFKPIVG�8GT\YGKIWPIGP

'HU�goto�%HIHKO� ]XU�'XUFKI�KUXQJ� XQEHGLQJWHU� 6SU�QJH� H[LVWLHUW� LQ� -DYD� QLFKW�
$OOHUGLQJV� NDQQ� PLW� continue� LQQHUKDOE� HLQHU� 6FKOHLIH� GHU� QlFKVWH� 6FKOHLIHQ�
GXUFKJDQJ� YRU]HLWLJ� YHUDQOD�W� ZHUGHQ� XQG� PLW� break� NDQQ� GHU� DNWXHOOH� %ORFN
YHUODVVHQ�ZHUGHQ��%HLGH�%HIHKOH�N|QQHQ�XP�HLQH�6SUXQJPDUNH�HUJlQ]W�ZHUGHQ�

���� 'KPHCEJG�&CVGPV[RGP

)ROJHQGH�7DEHOOH� OLVWHW� GLH� LQ� -DYD�YRUNRPPHQGHQ� HLQIDFKHQ�'DWHQW\SHQ� DXI�� ,P
8QWHUVFKLHG�]X�&�&���JLEW� HV� HLQHQ�%RROH·VFKHQ�'DWHQW\S� �boolean��XQG�DOOH
,QWHJHUZHUWH� VLQG� YRU]HLFKHQEHKDIWHW��'LH�:RUWEUHLWH� XQG� GHU�:HUWHEHUHLFK� DOOHU
HLQIDFKHQ�'DWHQW\SHQ�VLQG�DXV�*U�QGHQ�GHU�3RUWDELOLWlW� I�U�DOOH�3ODWWIRUPHQ�YHU�
ELQGOLFK� YRUJHJHEHQ�� 'HU� 'DWHQW\S� char� NDQQ� DOOH� =HLFKHQ� GHV� 8QLFRGH�
=HLFKHQVDW]HV�GDUVWHOOHQ�XQG�KDW�GHVZHJHQ�HLQH�:RUWEUHLWH� YRQ����%LW��'LH�'DU�
VWHOOXQJ�GHU�*OHLWNRPPD]DKOHQ�HQWVSULFKW�GHU�1RUP�,(((�����

7\S ,QKDOW *U|�H 0LQ 0D[
ERROHDQ WUXH��IDOVH
FKDU 8QLFRGH ���%LW +H[����� +H[�))))
E\WH VLJQHG�LQWHJHU ��%LW ���� ���
VKRUW VLJQHG�LQWHJHU ���%LW ������ �����
LQW VLJQHG�LQWHJHU ���%LW �������������� �������������
ORQJ VLJQHG�LQWHJHU ���%LW ���� �������
IORDW IORDWLQJ�SRLQW ���%LW ±�P��������P������� ±�P�����
GRXEOH IORDWLQJ�SRLQW ���%LW ±�P���������P������� ±�P������

���� 1RGTCVQTGP

'LH�2SHUDWRUHQ�VWLPPHQ�LP�:HVHQWOLFKHQ�PLW�GHQHQ�YRQ�&��EHUHLQ��1HX�KLQ]XJH�
NRPPHQ� LVW� GHU� YRU]HLFKHQORVH�5LJKW�6KLIW� �>>>��� GLHVHU�2SHUDWRU� EHWUDFKWHW� GLH
HLJHQWOLFK�YRU]HLFKHQEHKDIWHWHQ�,QWHJHUZHUWH�YRQ�-DYD�EHL�GHU�6FKLHEHRSHUDWLRQ�DOV
YRU]HLFKHQORV��%HL� GHQ� ORJLVFKHQ�2SHUDWRUHQ�	�� A� XQG� _� LVW� ]X� EHDFKWHQ�� GD�� HV
VLFK�EHL�JDQ]]DKOLJHQ�$UJXPHQWHQ�XP�%LWRSHUDWLRQHQ�KDQGHOW�XQG�EHL�%RROH·VFKHQ
$UJXPHQWHQ�XP�ORJLVFKH�2SHUDWLRQHQ��8QWHQVWHKHQGH�7DEHOOH�JLEW�HLQH�hEHUVLFKW
�EHU�VlPWOLFKH�2SHUDWRUHQ�JHRUGQHW�QDFK�GHUHQ�%LQGXQJVVWlUNH�
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HLQIDFKH�=XZHLVXQJ
=XZHLVXQJ�PLW�2SHUDWLRQ

�� 'KPG�QDLGMVQTKGPVKGTVG�5RTCEJG
,Q� -DYD� LVW� GDV� KDXSWVlFKOLFKH� 6WUXNWXULHUXQJVNRQ]HSW� GLH� .ODVVH�� (LQ� -DYD�
3URJUDPP�ZLUG�GXUFK�HLQH�$QVDPPOXQJ�YRQ�.ODVVHQ�JHELOGHW��.ODVVHQ�HQWKDOWHQ
$WWULEXWH� �'DWHQ��XQG�0HWKRGHQ� �2SHUDWLRQHQ���'LHV�EHGHXWHW� LQVEHVRQGHUH��GD�
HV� LQ� -DYD�� LP� *HJHQVDW]� ]X� &���� NHLQH� DOOHLQVWHKHQGHQ� )XQNWLRQHQ� JLEW� �HLQH
)XQNWLRQ� WULWW�QXU� LQQHUKDOE�HLQHU�.ODVVH� DXI��XQG�DXFK�NHLQH�JOREDOHQ�9DULDEOHQ�
=XU� /DXI]HLW� N|QQHQ� ]X� MHGHU� .ODVVH� EHOLHELJ� YLHOH� ,QVWDQ]HQ� �2EMHNWH�� JHELOGHW
ZHUGHQ�

���� -NCUUGP

'DV�IROJHQGH�%HLVSLHO� ]HLJW�GLH�.ODVVH�Point��GLH�3XQNWH� LP�]ZHLGLPHQVLRQDOHQ
5DXP� UHSUlVHQWLHUW�� 6LH� EHVWHKW� DXV� ]ZHL� $WWULEXWHQ�� QlPOLFK� GHQ� x�� XQG� y�
.RRUGLQDWHQ�XQG�2SHUDWLRQHQ�]XP�9HUVFKLHEHQ�XQG�]XU�%HUHFKQXQJ�GHU�'LVWDQ]
]X�HLQHP�DQGHUHQ�3XQNW�



�

class Point {

    int x;

    int y;

    void move (int dx, int dy) {
        x = x + dx;
        y = y + dy;
    }

    double dist (int otherX, int otherY) {
        int dx = otherX - x;
        int dy = otherY - y;
        return (Math.sqrt ((dx * dx) + (dy * dy)));
    }

}

���� 1DLGMVG

.ODVVHQ�VLQG�EHQXW]HUGHILQLHUWH�'DWHQW\SHQ�XQG�N|QQHQ�ZLH�HLQJHEDXWH�'DWHQW\�
SHQ�YHUZHQGHW�ZHUGHQ��9DULDEOHQ��GLH�2EMHNWH�HQWKDOWHQ��ZHUGHQ�DXI �GLH�VHOEH�:HL�
VH�GHNODULHUW�ZLH�DQGHUH�9DULDEOHQ��G�K��JHQDXVR�ZLH�GXUFK

int x;

HLQH�,QWHJHU�9DULDEOH�GHNODULHUW�ZLUG��NDQQ�PLW
Point p;

HLQH�9DULDEOH� YHUHLQEDUW� ZHUGHQ�� GLH� HLQ�2EMHNW� YRP� 7\S�Point� HQWKlOW�� $OOHU�
GLQJV�HU]HXJW�GLHVH�9HUHLQEDUXQJ�QRFK�NHLQ�2EMHNW��'LHV�JHVFKLHKW�PLW�+LOIH�GHV
new�2SHUDWRUV�

p = new Point();

'XUFK�GLHVH�2SHUDWLRQ�ZLUG� HLQ�2EMHNW� YRP�7\S�Point� HU]HXJW� XQG� I�U� GLHVHV
6SHLFKHUSODW]�]XU�9HUI�JXQJ�JHVWHOOW�

������ -QPUVTWMVQT�/GVJQFGP

%HL�GHU�(U]HXJXQJ�GHV�Point�2EMHNWV�LP�RELJHQ�%HLVSLHO�ZLUG�GHQ�$WWULEXWHQ�x
XQG�y�GHU�9RUJDEHZHUW���]XJHZLHVHQ��0|FKWH�PDQ�EHL�GHU�2EMHNWHU]HXJXQJ�HLQH
DQZHQGXQJVVSH]LILVFKH� ,QLWLDOLVLHUXQJ� GXUFKI�KUHQ�� GDQQ� PX�� HLQH� VRJHQDQQWH
.RQVWUXNWRUPHWKRGH�I�U�GLH�EHWUHIIHQGH�.ODVVH�IRUPXOLHUW�ZHUGHQ��)�U�GLH�.ODVVH
Point� N|QQWH� GLHV� HLQH� 0HWKRGH� VHLQ�� GLH� .RRUGLQDWHQ� GHV� ]X� HU]HXJHQGHQ
3XQNWHV� PLW� EHQXW]HUGHILQLHUWHQ� $QIDQJVZHUWHQ� EHOHJW�� 'HU� IROJHQGH� 3UR�
JUDPPFRGH�]HLJW�GLH�HQWVSUHFKHQGH�(UZHLWHUXQJ�YRQ�Point�

class Point {

    Point (int x0, int y0) {
        x = x0;
        y = y0;
    }

    // Rest wie oben ...

}
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6RPLW�NDQQ�HLQ�3XQNW�PLW�GHQ�.RRUGLQDWHQ��������DXI �IROJHQGH�$UW�HU]HXJW�ZHUGHQ�

p = new Point(4, 5);

.RQVWUXNWRUPHWKRGHQ�KDEHQ�LPPHU�GHQVHOEHQ�1DPHQ�ZLH�GLH�]XJHK|ULJH�.ODVVH�
=X�HLQHU�.ODVVH�NDQQ�HV�PHKUHUH�.RQVWUXNWRUPHWKRGHQ�JHEHQ��GLH�VLFK�DEHU�LQ�GHQ
$UJXPHQWHQ��LP�7\S�RGHU�GHU�$Q]DKO�GHU�$UJXPHQWH��XQWHUVFKHLGHQ�P�VVHQ�

������ 9GTVGUGOCPVKM�WPF�4GHGTGP\UGOCPVKM

%HL�GHU�9HUZHQGXQJ� YRQ�9DULDEOHQ� HLQHV�.ODVVHQW\SV�PX��EHDFKWHW�ZHUGHQ�� GD�
GLHVH�LP�*HJHQVDW]�]X�HLQIDFKHQ�'DWHQW\SHQ��int��char��XVZ���5HIHUHQ]VHPDQWLN
EHVLW]HQ��G�K��HLQH�9DULDEOH�YRP�7\S�HLQHU�.ODVVH�HQWKlOW�QLFKW�HLQ�2EMHNW��VRQGHUQ
VWHOOW�QXU�HLQH�5HIHUHQ]�DXI �GLHVHV�GDU��)ROJHQGHV�%HLVSLHO� VROO�GLHVHQ�6DFKYHUKDOW
YHUGHXWOLFKHQ�

int a, b;

a = 4;
b = a;

a = a + 1;

Point p1, p2;

p1 = new Point(10, 3);
p2 = p1;

p1.move (5, 5);

,P�OLQNHQ�%HLVSLHO�KDW�b�QDFK�GHU�=XZHLVXQJ�b = a�GHQVHOEHQ�:HUW�ZLH�a��QlP�
OLFK����'XUFK�GLH�$GGLWLRQ� LQ�GHU�QDFKIROJHQGHQ�=HLOH�ZLUG�a�XP�(LQV�HUK|KW��b
EOHLEW�GXUFK�GLH�2SHUDWLRQ�DEHU�XQYHUlQGHUW��GD�HV�HLQH�.RSLH�GHV�:HUWHV�DXV�a�HQW�
KlOW�
*DQ]� DQGHUV� LP� UHFKWHQ� %HLVSLHO�� 'RUW� HQWKlOW� p2� QDFK� GHU� =XZHLVXQJ

p2 = p1�DXFK�GHQ�3XQNW����������'D�HV�VLFK�DEHU�XP�HLQH�5HIHUHQ]�KDQGHOW��G�K�
GD�VRZRKO�p1�DOV�DXFK�p2�HLJHQWOLFK�QXU�=HLJHU�DXI �GDVVHOEH�2EMHNW�VLQG��EHWULIIW
GLH�9HUVFKLHEHRSHUDWLRQ� LQ�GHU� OHW]WHQ�=HLOH�EHLGH�9DULDEOHQ��'DQDFK� LVW�p1.x� 
p2.x  ���� XQG�p1.y� �p2.y� � �� � �ZLUG� KLHU� LP� 6LQQH� YRQ�*OHLFKKHLW� EH�
QXW]W��

������ )CTDCIG�%QNNGEVKPI

:HQQ�HLQ�2EMHNW� LP�/DXIH�GHU�3URJUDPPDXVI�KUXQJ�QLFKW�PHKU�JHEUDXFKW�ZLUG�
G�K��ZHQQ�NHLQH�5HIHUHQ]�PHKU�DXI �GLHVHV�2EMHNW�H[LVWLHUW��GDQQ�VROOWH�GHU�EHQXW]WH
6SHLFKHUSODW]�ZLHGHU�IUHLJHJHEHQ�ZHUGHQ�
,Q�&���EOHLEW�GLHVH�$XIJDEH�GHP�3URJUDPPLHUHU��EHUODVVHQ��(U�PX��GHQ�=HLW�

SXQNW�NHQQHQ��]X�GHP�GDV�2EMHNW� IUHLJHJHEHQ�ZHUGHQ�NDQQ�XQG�PX��GLHV�GXUFK
HLQHQ�HQWVSUHFKHQGHQ�)XQNWLRQVDXIUXI �H[SOL]LW�YHUDQODVVHQ��'LHVH�$XIJDEH�LVW�VHKU
IHKOHUDQIlOOLJ��2IW�ZHUGHQ�2EMHNWH� ]X� IU�K� IUHLJHJHEHQ��ZDV� ]X� VFKZHU� DXI]XILQ�
GHQGHQ�6SHLFKHUIHKOHUQ�I�KUW��RGHU�GLH�2EMHNWH�ZHUGHQ�JDU�QLFKW�RGHU�]X�VSlW�IUHL�
JHJHEHQ��ZDV�]X�HLQHP�QLFKW�XQHUKHEOLFKHQ�6SHLFKHUSODW]YHUEUDXFK�I�KUW�
-DYD�HQWODVWHW�GHQ�3URJUDPPLHUHU�GXUFK�GHQ�*DUEDJH�&ROOHFWRU�YRQ�GLHVHU�$XI�

JDEH��'HU�*DUEDJH�&ROOHFWRU� LVW� HLQ�0HFKDQLVPXV� GHV� /DXI]HLWV\VWHPV�� GHU� VHOE�
VWlQGLJ�HUNHQQW��ZDQQ�HLQ�2EMHNW�QLFKW�PHKU�EHQ|WLJW�LVW�XQG�GLHVHV�GDQQ�IUHLJLEW�

������ #TTC[U

,P�*HJHQVDW]�]X�&�&���VLQG�$UUD\V� LQ� -DYD�QLFKW�HLQIDFK�QXU�6SHLFKHUEHUHLFKH�
DXI �GLH�PLW�+LOIH�YRQ�=HLJHUQ� ]XJHJULIIHQ�ZHUGHQ�NDQQ�� VRQGHUQ� HV�KDQGHOW� VLFK
XP�YROOZHUWLJH�2EMHNWH��(LQ�$UUD\�LVW�LQ�-DYD�DOVR�HLQH�G\QDPLVFKH�'DWHQVWUXNWXU�
GLH�]XU�/DXI]HLW�HU]HXJW�ZLUG��=XP�(U]HXJXQJV]HLWSXQNW�ZLUG�GDQQ�GLH�*U|�H�HL�
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QHV�$UUD\V�DQJHJHEHQ�XQG�QLFKW�VFKRQ�EHL�VHLQHU�'HNODUDWLRQ��'LH�*U|�H�NDQQ�MH�
GHU]HLW��EHU�GDV�$WWULEXW�length�DEJHIUDJW�ZHUGHQ��'D�HLQ�$UUD\�HLQ�2EMHNW� LVW�
N|QQHQ� =XJULIIH� GDUDXI � NRQWUROOLHUW� ZHUGHQ�� ZDV� EHGHXWHW�� GD�� LQ� -DYD� GLH� ,Q�
GH[ZHUWH�DXI �(LQKDOWXQJ�GHU�%HUHLFKVJUHQ]HQ�JHSU�IW�ZHUGHQ��$UUD\V�VLQG�LQ�-DYD
HLQGLPHQVLRQDO�� DQDORJ� ]X� &�&��� ZHUGHQ� PHKUGLPHQVLRQDOH� $UUD\V� GXUFK� 9HU�
VFKDFKWHOXQJ��G�K��$UUD\V�YRQ�$UUD\V��GDUJHVWHOOW�
(V�JLEW�]ZHL�YHUVFKLHGHQH�6FKUHLEZHLVHQ�]XU�'HNODUDWLRQ�HLQHV�$UUD\��)ROJHQGHV

%HLVSLHO�]HLJW�GLH�9HUHLQEDUXQJ�HLQHV�$UUD\�YRQ�,QWHJHUZHUWHQ�DXI �EHLGH�$UWHQ�
int[] ai;

int ai[];

'DV� QlFKVWH� %HLVSLHO� ]HLJW� HLQH� 0HWKRGH�� GLH� HLQ� ]ZHLGLPHQVLRQDOHV� $UUD\� YRQ
%\WHV�HU]HXJW�XQG�PLW�HLQHP�$QIDQJVZHUW�I�OOW�

byte[][] makeByteArray (int n, int m, byte initVal)
{
    byte[][] newArray = new byte[n][m] // das Array wird erzeugt
    for (int i = 0; i < newArray.length; i++)
        for (int j = 0; j < newArray[i].length; j++)
            newArray[i][j] = initVal;
    return (newArray);
}

������ 5VTKPIU

$XFK�EHL�GHQ�6WULQJV�KDW�VLFK�-DYD�YRQ�VHLQHU�&�&���+HUNXQIW�JHO|VW��6WULQJV�VLQG
LQ�-DYD�NHLQH�$UUD\V��GLH�=HLFKHQ�HQWKDOWHQ��VRQGHUQ�HV�KDQGHOW�VLFK�XP�HLQH�YROO�
ZHUWLJH�.ODVVH��YRQ�GHU�2EMHNWH�HU]HXJW�ZHUGHQ�N|QQHQ��(LQ�6WULQJ�ZLUG�EHLVSLHOV�
ZHLVH�PLW

String s;

GHNODULHUW�XQG�NDQQ�PLW�GHP�QHZ�2SHUDWRU�HU]HXJW�XQG�LQLWDOLVLHUW�ZHUGHQ�
s = new String(“abc”)

=XU�,QLWLDOLVLHUXQJ�ZLUG�DXFK�HLQH�YHUHLQIDFKHQGH�6FKUHLEZHLVH�DQJHERWHQ�
s = “abc”

0LW�GHU�0HWKRGH�length()�NDQQ�GLH�/lQJH�HLQHV�6WULQJV�DEJHIUDJW�ZHUGHQ�XQG
PLW�concat()� EZ]��+� ODVVHQ� VLFK� ]ZHL� 6WULQJV� YHUNHWWHQ�� $X�HUGHP� ELHWHW� GLH
.ODVVH�String�HLQH�9LHO]DKO�YRQ�0HWKRGHQ�]XU�6XFKH�YRQ�7HLOVWULQJV��]XP�9HU�
JOHLFK�XQG�I�U�DQGHUH�6WULQJEHDUEHLWXQJVRSHUDWLRQHQ�]XU�9HUI�JXQJ�>6WUL��@�

���� 8GTGTDWPI

-DYD�XQWHUVW�W]W�DOV�REMHNWRULHQWLHUWH�6SUDFKH�QDW�UOLFK�DXFK�GDV�.RQ]HSW�GHU�9HU�
HUEXQJ��G�K��DXV�EHVWHKHQGHQ�.ODVVHQ�N|QQHQ�QHXH�.ODVVHQ�DEJHOHLWHW�ZHUGHQ��ZHO�
FKH� VlPWOLFKH�$WWULEXWH�XQG�0HWKRGHQ�GHU�2EHUNODVVH� HUEHQ�� ,Q�GHU� DEJHOHLWHWHQ
.ODVVH�N|QQHQ�ZHLWHUH�$WWULEXWH�XQG�0HWKRGHQ�KLQ]XJHI�JW�ZHUGHQ�XQG�GLH� ,P�
SOHPHQWLHUXQJ� JHHUEWHU� .ODVVHQ� NDQQ� GXUFK� HLQH� DQGHUH� HUVHW]W� ZHUGHQ
�RYHUULGLQJ��
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������ 'KPHCEJGU�'TDGP�XQP�-NCUUGP

(V�N|QQWH�EHLVSLHOVZHLVH�HLQH�.ODVVH�]XU�'DUVWHOOXQJ�YRQ�IDUELJHQ�3XQNWHQ�EDVLH�
UHQG�DXI �GHU�REHQ�JH]HLJWHQ�.ODVVH�Point�IRUPXOLHUW�ZHUGHQ��(LQ�IDUELJHU�3XQNW
LVW�HLQ�3XQNW��Point��PLW�HLQHP�]XVlW]OLFKHQ�$WWULEXW��QlPOLFK�GHU�)DUEH�

class ColoredPoint extends Point {

    Color aColor;   // die Farbe des Punktes

}

������ +PVGTHCEGU

-DYD� XQWHUVW�W]W� QXU� HLQIDFKH�9HUHUEXQJ�� G�K�� HLQH�.ODVVH� NDQQ� QXU� GLH� $WWULEXWH
XQG�0HWKRGHQ�YRQ�JHQDX�HLQHU�2EHUNODVVH�HUEHQ��(FKWH�0HKUIDFKYHUHUEXQJ��DOVR
GDV�HUEHQ�YRQ�PHKUHUHQ�2EHUNODVVHQ�LVW�QXU�LQ�HLQHU�YHUHLQIDFKWHQ�)RUP�P|JOLFK�
=X� GLHVHP� =ZHFN� ZHUGHQ� VRJHQDQQWH� ,QWHUIDFHV� EHUHLWJHVWHOOW�� 'LHV� VLQG� LP

3ULQ]LS�.ODVVHQ��GLH�QXU�GLH�6LJQDWXUHQ�YRQ�0HWKRGHQ��DOVR�1DPH�XQG�3DUDPHWHU�
OLVWH��GHILQLHUHQ��DEHU�NHLQH�,PSOHPHQWLHUXQJ�EHVLW]HQ��0DQ�NDQQ�GDPLW� IHVWOHJHQ�
GD�� MHGH�.ODVVH�� GLH� YRQ� HLQHP� VROFKHQ� ,QWHUIDFH� HUEW�� DOOH� GRUW� YRUNRPPHQGHQ
2SHUDWLRQHQ�DQELHWHW��%HL�,QWHUIDFHV�LVW�DXFK�0HKUIDFKYHUHUEXQJ�HUODXEW��G�K��HLQH
.ODVVH�NDQQ�GLH�(LJHQVFKDIWHQ�PHKUHUHU�,QWHUIDFHV�HUEHQ�
'DV�IROJHQGH�%HLVSLHO�I�U�HLQ�,QWHUIDFH�VWDPPW�DXV�GHU�2EMHFWVSDFH�%LEOLRWKHN

�ZZZ�REMHFWVSDFH�FRP��� 'LHV� LVW� HLQH� IUHL� YHUI�JEDUH� -DYD�.ODVVHQELEOLRWKHN� I�U
'DWHQVWUXNWXUHQ�DOOHU�$UW��]�%��/LVWHQ��6WDFNV��0HQJHQ���-HGH�GHU�GRUW�YRUNRPPHQ�
GHQ�'DWHQVWUXNWXUHQ�ELHWHW� HLQHQ�*UXQGVWRFN�YRQ�2SHUDWLRQHQ� DQ�� GLH� LP� ,QWHU�
IDFH�Container�IHVWJHOHJW�VLQG��$XV�GLHVHP�*UXQG�HUEW�MHGH�GLHVHU�.ODVVHQ�YRQ
&RQWDLQHU�XQG�YHUSIOLFKWHW�VLFK�GDGXUFK��GLH�GRUW�DXIJHOLVWHWHQ�2SHUDWLRQHQ�]X�LP�
SOHPHQWLHUHQ��'DV� 6FKO�VVHOZRUW�� GDV� GLH� 9HUHUEXQJ� YRQ� ,QWHUIDFHV� DQ]HLJW� KHL�W
GHVZHJHQ�DXFK�implements�XQG�QLFKW�extends��ZLH�EHL�GHU�.ODVVHQYHUHUEXQJ�

public interface Container extends Cloneable, Serializable {

  // Add an object to myself.
  public Object add( Object object );

  // Remove all of my objects.
  public void clear();

  // Return true if I contain no objects.
  public boolean isEmpty();

  // Return an Enumeration of the components in this container
  public Enumeration elements();

  // Return an iterator positioned at my first item.
  public ForwardIterator start();

  // Return an iterator positioned after my last item.
  public ForwardIterator finish();

  // Return true if I’m equal to a specified object.
  public boolean equals( Object object );

  // Return the number of objects that I contain.
  public int size();

  // Return the maximum number of objects that I can contain.
  public int maxSize();

  // Return a shallow copy of myself.
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  public Object clone();

  // Return a string that describes me.
  public String toString();

}

���� #DUVTCMVG�-NCUUGP

)�U�PDQFKH�9HUHUEXQJVKLHUDUFKLHQ�P|FKWH�PDQ�HLQH�2EHUNODVVH�GHILQLHUHQ��GLH�²
lKQOLFK�ZLH�EHL�HLQHP�,QWHUIDFH�²�IHVWOHJW��ZHOFKH�2SHUDWLRQHQ��XQG�DXFK�$WWULEXWH�
GLH�8QWHUNODVVHQ�DQELHWHQ�VROOHQ��(LQLJH�GLHVHU�2SHUDWLRQHQ�N|QQHQ�VFKRQ� LQ�GHU
2EHUNODVVH�GHILQLHUW�ZHUGHQ�� DQGHUH�EHQ|WLJHQ� LQ� MHGHU�8QWHUNODVVH� HLQH� VSH]LHOOH
,PSOHPHQWLHUXQJ�XQG�N|QQHQ�GHVKDOE�LQ�GHU�2EHUNODVVH�QRFK�QLFKW�DXVIRUPXOLHUW
ZHUGHQ�
=X�GLHVHP�=ZHFN�ELHWHW�-DYD�GDV�.RQ]HSW�GHU�DEVWUDNWHQ�.ODVVH�DQ��'LHV�VLQG

.ODVVHQ��GLH�0HWKRGHQ�RKQH�,PSOHPHQWLHUXQJ��HEHQ�DEVWUDNWH�0HWKRGHQ�� HQWKDO�
WHQ��'LH�EHWUHIIHQGHQ�.ODVVHQ�XQG�0HWKRGHQ�ZHUGHQ�PLW�GHP�6FKO�VVHOZRUW�ab-
stract�JHNHQQ]HLFKQHW�

���� 'KPMCRUGNWPI�WPF�2CEMCIGU

(LQNDSVHOXQJ�LQ�REMHNWRULHQWLHUWHQ�6SUDFKHQ�EHGHXWHW��GD��.ODVVHQ�HLQHQ�7HLO�LKUHU
$WWULEXWH�XQG�0HWKRGHQ�YRU�GHP�=XJULII �DQGHUHU�.ODVVHQ�VFK�W]HQ�N|QQHQ��$XI
GLHVH�:HLVH� EOHLEHQ� ,PSOHPHQWLHUXQJVGHWDLOV� QDFK� DX�HQ� YHUERUJHQ� XQG�PDQ� HU�
UHLFKW�HLQH�(QWNRSSOXQJ�YRQ�,PSOHPHQWLHUXQJ�XQG�6FKQLWWVWHOOH�

������ 2CEMCIGU

-DYD� VWHOOW� PLW� GHQ� 3DFNDJHV� QHEHQ� GHQ� .ODVVHQ� QRFK� HLQ� ZHLWHUHV� 6WUXNWXULH�
UXQJVHOHPHQW�]XU�9HUI�JXQJ�� VR�GD��GLH�(LQNDSVHOXQJ��EHU�PHKUHUH�6WXIHQ� UHDOL�
VLHUW�ZHUGHQ�NDQQ��(LQ�3DFNDJH� LVW�HLQH�6DPPOXQJ�YRQ��WKHPDWLVFK�]XVDPPHQJH�
K|UHQGHQ��.ODVVHQ��'XUFK

package AIFB.graphics;

class Point { …

ZLUG� ]�%�� GLH�=XJHK|ULJNHLW� GHU�.ODVVH�Point� ]XP� 3DFNDJH�AIFB.graphics
GHXWOLFK�JHPDFKW��0LW

import java.lang.*;

class Point { …

ZLUG� DQJHJHEHQ�� GD�� GLH� .ODVVH�Point� DOOH� .ODVVHQ� �*�� DXV� GHP� 3DFNDJH�ja-
va.lang�EHQXW]HQ�P|FKWH�

������ 5KEJVDCTMGKVUDGTGKEJG

:HOFKH�.ODVVH��ZR�VLFKWEDU�LVW�XQG�ZHU�DXI �ZHOFKH�(OHPHQWH�HLQHU�.ODVVH�]XJUHLIHQ
GDUI��ZLUG�GXUFK�GLH�YHUVFKLHGHQHQ�6LFKWEDUNHLWVEHUHLFKH�LQ�-DYD�JHUHJHOW�
:HQQ�HLQH�.ODVVH�RGHU�HLQ�,QWHUIDFH�JOREDO� VLFKWEDU�VHLQ�VROO�� DOVR�DXFK�DX�HU�

KDOE� GHV� 3DFNDJH�� LQ� GHP� VLH�HV� GHILQLHUW� ZXUGH�� GDQQ� PX�� GHP� 6FKO�VVHOZRUW
class�E]Z��interface�GHU�0RGLILHU�public�YRUDQJHVWHOOW�ZHUGHQ��2KQH�GLH�
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VHQ�=XVDW]�LVW�HLQH�.ODVVH�E]Z��HLQ�,QWHUIDFH�QXU�LQQHUKDOE�GHV�HLJHQHQ�3DFNDJH�EH�
NDQQW��6LFKWEDUNHLWVEHUHLFK�ÅSDFNDJH´��
'HU�6LFKWEDUNHLWVEHUHLFK�GHU�$WWULEXWH�XQG�0HWKRGHQ�NDQQ�QRFK�GLIIHUHQ]LHUWHU

DQJHJHEHQ�ZHUGHQ��$XFK�KLHU�EHGHXWHW�GDV�6FKO�VVHOZRUW�public� JOREDOH�6LFKW�
EDUNHLW��ZDV�QDW�UOLFK�QXU�I�U�(OHPHQWH�HLQHU�JOREDOHQ�.ODVVH�6LQQ�PDFKW���(WZDV
PHKU� (LQVFKUlQNXQJ� ELHWHW� protected�� PLW� GLHVHP� 0RGLILHU� JHNHQQ]HLFKQHWH
(OHPHQWH�VLQG�QXU�LQQHUKDOE�GHV�HLJHQHQ�3DFNDJH�RGHU�LQ�.ODVVHQ��GLH�YRQ�GHU�EH�
WUHIIHQGHQ�.ODVVH�HUEHQ��XQG�DX�HUKDOE�GLHVHV�3DFNDJH�VHLQ�N|QQHQ��VLFKWEDU�
:LH� I�U� .ODVVHQ� JLEW� HV� DXFK� I�U� GHUHQ� (OHPHQWH� GHQ� 6LFKWEDUNHLWVEHUHLFK

ÅSDFNDJH´��G�K��VROFKH�(OHPHQWH�VLQG�QXU�LP�HLJHQHQ�3DFNDJH�VLFKWEDU��'LHV�EHWULIIW
DOOH� (OHPHQWH� RKQH� VSH]LHOOHQ� 0RGLILHU�� 'LH� VWlUNVWH� (LQVFKUlQNXQJ� VFKOLH�OLFK
ELHWHW�GDV�6FKO�VVHOZRUW�private��'DPLW�JHNHQQ]HLFKQHWH�(OHPHQWH�VLQG�QXU�LQ�
QHUKDOE�LKUHU�.ODVVH�EHNDQQW��QLFKW�HLQPDO�HUEHQGH�.ODVVHQ�N|QQH�DXI �VROFKH�$W�
WULEXWH�RGHU�0HWKRGHQ�]XJUHLIHQ�

���� )GPGTKUEJG�-NCUUGP

'DV�$UUD\� LVW� LQ� -DYD�GHU�HLQ]LJH�JHQHULVFKH�'DWHQW\S��G�K��PDQ�NDQQ�$UUD\V�YRQ
EHOLHELJHQ�'DWHQW\SHQ� �HLQIDFKH�7\SHQ�ZLH� ]��%��int��float��char� RGHU� DXFK
EHQXW]HUGHILQLHUWH�.ODVVHQ�ZLH�Point��ELOGHQ��'LH�6SUDFKH�ELHWHW�GHP�3URJUDP�
PLHUHU�DEHU�QLFKW�GLH�0|JOLFKNHLW��HLJHQH�JHQHULVFKH�'DWHQVWUXNWXUHQ�]X�HUVWHOOHQ�
:HQQ� PDQ� LQ� -DYD� WURW]GHP� HLQH� lKQOLFKH� )XQNWLRQDOLWlW� UHDOLVLHUHQ� P|FKWH�

ZHQQ�PDQ� DOVR� ]�%�� HLQHQ� 6WDFN� LPSOHPHQWLHUHQ�P|FKWH�� GHU� EHOLHELJH�(OHPHQWH
DXIQHKPHQ�NDQQ��GDQQ�ZLUG�GLHV�ZLH�IROJW�UHDOLVLHUW�

public class Stack {

    protected Object[] inhalt;

    protected int topIndex = 0;    // der nächste freie Eintrag

    /** Initialisiert einen neuen Stack, indem
        ein Array der Größe ’groesse’ erzeugt wird */

    public Stack (int groesse) {   // der Konstruktor
        inhalt = new Object[groesse];
    }

    /** Gibt das oberste Element des Stacks zurück */

    public Object top() {
        return (inhalt[topIndex -1]);
    }

    /** Entfernt das oberste Element vom Stack */

    public void pop() {
        --topIndex;
    }

    /** Legt ’newElement’ auf den Stack */

    public void push(Object newElement) {
        inhalt[topIndex] = newElement;
        ++topIndex;
    }
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    /** Ist der Stack leer? */

    public boolean empty() {
        return (topIndex == 0);
    }

    /** Ist der Stack voll? */

    public boolean full() {
        return(topIndex == inhalt.length);
    }

}

,Q�RELJHP�%HLVSLHO�ZXUGH�HLQ�6WDFN� VR� LPSOHPHQWLHUW��GD��HU�(OHPHQWH� YRP�7\S
Object� DXIQHKPHQ� NDQQ�� Object� LVW� HLQH� -DYD�.ODVVH�� YRQ� GHU� DOOH� DQGHUHQ
.ODVVHQ�HUEHQ��'DV�EHGHXWHW�XQWHU�DQGHUHP��GD��MHGH�9DULDEOH�YRP�7\S�Object
2EMHNWH� MHGHQ�DQGHUHQ� �.ODVVHQ��7\SV�DXIQHKPHQ�NDQQ��$XI �GLHVH�:HLVH�N|QQHQ
'DWHQVWUXNWXUHQ�]XU�$XIQDKPH�EHOLHELJHU�2EMHNWH�UHDOLVLHUW�ZHUGHQ�
)�U�GHQ�3URJUDPPLHUHU� LVW� HV� DOOHUGLQJV�QLFKW�P|JOLFK� ]X� GHNODULHUHQ�� GD�� HLQ

6WDFN�]�%��QXU�2EMHNWH�YRP�7\S�Point�DXIQHKPHQ�VROO��GDV�N|QQHQ�QXU�HFKWH�JH�
QHULVFKH�.ODVVHQ� OHLVWHQ��(LQ�XQG�GHUVHOEH�6WDFN�NDQQ�KLHU�2EMHNWH�XQWHUVFKLHGOL�
FKHQ�7\SV�HQWKDOWHQ�
'DV�IROJHQGH�&RGHIUDJPHQW�]HLJW��ZLH�GHU�Stack�EHQXW]W�ZHUGHQ�NDQQ�
Stack s = new Stack(10);
Point p;

s.push(new Point(5, 8));
p = (Point) s.pop();

(V�ZLUG�]XQlFKVW�HLQ�6WDFN�GHU�*U|�H����HU]HXJW��$XI �GLHVHP�ZLUG�GDQQ�HLQ�3XQNW
PLW�GHQ�.RRUGLQDWHQ��������DEJHOHJW�XQG�LQ�GHU�IROJHQGHQ�=HLOH�ZLHGHU�YRP�6WDFN
HQWIHUQW�XQG�GHU�9DULDEOHQ�p�]XJHZLHVHQ��+LHU�ZLUG�HLQH�ZHLWHUH�8Q]XOlQJOLFKNHLW
GHU�JH]HLJWHQ�,PSOHPHQWLHUXQJ�GHXWOLFK��'D�pop()�DOV�(UJHEQLV�2EMHNWH�YRP�7\S
Object� OLHIHUW��P�VVHQ�GLHVH�PLW�+LOIH� HLQHV�&DVW�2SHUDWRUV�ZLHGHU� LQ� LKUHQ�XU�
VSU�QJOLFKHQ�7\S��KLHU��Point��XPJHZDQGHOW�ZHUGHQ�
(LQH�ZHLWHUH�(LQVFKUlQNXQJ�EHVWHKW�GDULQ�� GD��GLH� HLQIDFKHQ�'DWHQW\SHQ��ZLH

]�%��int��char�XQG�float��LQ�-DYD�NHLQH�2EMHNWH�VLQG��'DV�EHGHXWHW��GD��RELJHU
6WDFN�:HUWH�PLW�HLQIDFKHP�'DWHQW\S�JDU�QLFKW�DXIQHKPHQ�NDQQ�
$OV�Å/|VXQJ´�ELHWHW�-DYD�]X�MHGHP�HLQIDFKHQ�'DWHQW\S�HLQH�NRUUHVSRQGLHUHQGH

.ODVVH�DQ��]�%��]XP�HLQIDFKHQ�7\S�int�GLH�.ODVVH�Integer���VR�GD��DXFK�VROFKH
:HUWH�DOV�2EMHNWH�HLQHU�.ODVVH�EHKDQGHOW�ZHUGHQ�N|QQHQ��)ROJHQGHV�/LVWLQJ�]HLJW�
ZLH�DXI �GLHVH�:HLVH�HLQ�6WDFN�,QWHJHU]DKOHQ�DXIQHKPHQ�NDQQ�

Stack si;
Integer io;
int i;

si = new Stack(10);  // ein Stack der Kapazität 10 wird erzeugt

// die Zahlen 3, 8 und 23 werden auf den Stack gelegt

si.push(new Integer(3));
si.push(new Integer(8));
si.push(new Integer(23));
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// 23 wird vom Stack geholt, in ein Objekt vom Typ ’Integer’
// zurückgewandelt und schließlich wird der einfache Wert
// vom Typ ’int’ extrahiert

io = (Integer) si.top();
i = io.intValue();

��9GKVGTG�'KIGPUEJCHVGP
'LH�IROJHQGHQ�$EVFKQLWWH�EHVFKUHLEHQ�ZHLWHUH�(LJHQVFKDIWHQ�XQG�(OHPHQWH��GLH�LQ
-DYD�YRUKDQGHQ�VLQG��,P�(LQ]HOQHQ�KDQGHOW�HV�VLFK�XP�GLH�)HKOHUEHKDQGOXQJ��0XO�
WLWKUHDGLQJ��GLH�'RNXPHQWDWLRQVP|JOLFKNHLWHQ�YRQ�.RPPHQWDUHQ�XQG� VFKOLH�OLFK
ZLUG�QRFK�GHU�8QWHUVFKLHG�]ZLVFKHQ�$SSOHWV�XQG�$SSOLFDWLRQV�HUOlXWHUW�

���� 'ZEGRVKQP�*CPFNKPI

-DYD� EHVLW]W� .RQ]HSWH� XQG�0HFKDQLVPHQ� ]XU� %HKDQGOXQJ� YRQ� )HKOHUVLWXDWLRQHQ�
(LQ�)HKOHU�� GHU� LQ� HLQHP� -DYD�3URJUDPP�DXIWULWW�� NDQQ� GXUFK� HLQH�)HKOHUEHKDQG�
OXQJVURXWLQH�DEJHIDQJHQ�ZHUGHQ��'DGXUFK�ZLUG�YHUPLHGHQ��GD��GDV�3URJUDPP�LQ
$XVQDKPHVLWXDWLRQHQ�HLQIDFK�DEVW�U]W�
'HU�&RGH��EHL�GHVVHQ�$EDUEHLWXQJ�HLQ�)HKOHU�HUZDUWHW�ZLUG��PX��]XP�=ZHFNH

GHU� � )HKOHUEHKDQGOXQJ� LQ� HLQHQ� VRJHQ�� try�%ORFN� HLQJHVFKORVVHQ� ZHUGHQ�� (LQH
QDFKIROJHQGH�catch�.ODXVHO�HQWKlOW�GDQQ�GLH�)HKOHUEHKDQGOXQJVURXWLQH��,Q�QDFK�
VWHKHQGHP�%HLVSLHO�NDQQ�LP�$XVGUXFN�r = i/j�HLQH�'LYLVLRQ�GXUFK�1XOO�DXIWUH�
WHQ��)�U�GLHVHQ�)DOO�P|FKWH�PDQ�GHQ�%HQXW]HU�GXUFK�HLQH�HQWVSUHFKHQGH�0HOGXQJ
LQIRUPLHUHQ��ZDV�LP�catch�%ORFN�JHVFKLHKW�

int i,j,r;

try {
    r = i / j;
}
catch (ArithmeticException e) {
    System.out.println (e.toString());
}

,Q� UHDOLVWLVFKHQ�3URJUDPPHQ�ZLUG� GLH�)HKOHUEHKDQGOXQJ� QDW�UOLFK� HWZDV� XPIDQJ�
UHLFKHU�DXVIDOOHQ�DOV�LP�RELJHQ�%HLVSLHO�
,PPHU��ZHQQ�HLQ�)HKOHU�DXIWULWW��HU]HXJW�GDV�/DXI]HLWV\VWHP�YRQ�-DYD�HLQ�2EMHNW

YRP�7\S�Throwable��ZHOFKHV� HLQH� JHQDXHUH�%HVFKUHLEXQJ� GHV� )HKOHUV� HQWKlOW�
)�U�YLHOH�)HKOHUVLWXDWLRQHQ�JLEW�HV�8QWHUNODVVHQ�YRQ�Throwable��GLH�GLH�VSH]LHO�
OHQ�(LJHQVFKDIWHQ�EHVWLPPWHU�)HKOHU�GHWDLOOLHUWHU�EHVFKUHLEHQ��(V�JLEW�]ZHL�ZLFKWL�
JH�8QWHUNODVVHQ�YRQ�Throwable��=XP�HLQHQ�GLH�.ODVVH�Error��GHUHQ�(UEHQ�EHL
VFKZHUZHLJHQGHQ�)HKOHUQ� HU]HXJW�ZHUGHQ��'LHV� VLQG�)HKOHU�� GLH� YRQ�GHU�$QZHQ�
GXQJ�QLFKW�EHKDQGHOW�ZHUGHQ�N|QQHQ�E]Z��QLFKW�EHKDQGHOW�ZHUGHQ�VROOWHQ��'LH�DQ�
GHUH� 8QWHUNODVVH� YRQ� Throwable� LVW� Exception�� 6ROFKH� )HKOHU� N|QQHQ
$EJHIDQJHQ�ZHUGHQ��Exception�KDW�ZLHGHUXP�HLQH�8QWHUNODVVH��QlPOLFK�Run-
timeException�� %HL� GLHVHU� )HKOHUDUW� YHUODQJW� -DYD� VRJDU�� GD�� HLQH� )HKOHUEH�
KDQGOXQJ�GXUFKJHI�KUW�ZLUG�
=X�HLQHU�try�.ODXVHO�NDQQ�HV�PHKUHUH�catch�%O|FNH�JHEHQ��YRQ�GHQHQ�MHGHU

DXI �HLQH�JDQ]�EHVWLPPWH�)HKOHUDUW��GLH�LP�try�%ORFN�DXIWULWW�� UHDJLHUW��,P�RELJHQ
%HLVSLHO� UHDJLHUW� GLH� catch�.ODXVHO� QXU� DXI � )HKOHU� YRP� 7\S� Arithme-
ticException�



��

���� /WNVKVJTGCFKPI

-DYD�ELHWHW�HLQ�LQ�GLH�6SUDFKH�LQWHJULHUWHV�.RQ]HSW�]XU�3URJUDPPLHUXQJ�YRQ�SDUDO�
OHOHQ� OHLFKWJHZLFKWLJHQ� 3UR]HVVHQ� �7KUHDGV�� PLW� HQWVSUHFKHQGHQ� 6\QFKURQLVDWL�
RQVPHFKDQLVPHQ�� 'D� GLH� %HKDQGOXQJ� GLHVHV� 7KHPDV� GHQ� 5DKPHQ� GHV� $UWLNHOV
VSUHQJHQ�Z�UGH��ZLUG�DXI �>6XUH��@�YHUZLHVHQ��ZR�DXI �FD�����6HLWHQ�HLQH�YHUVWlQGOL�
FKH�(LQI�KUXQJ�XQG�hEHUVLFKW�]X�GLHVHU�7KHPDWLN�JHERWHQ�ZLUG�

���� -QOOGPVCTG

(V�JLEW�GUHL�YHUVFKLHGHQH�$UWHQ�YRQ�.RPPHQWDUHQ�LQ�-DYD�3URJUDPPHQ��=XP�HL�
QHQ�GLH�DXV�&�EHNDQQWHQ�%ORFNNRPPHQWDUH��GLH��EHU�PHKUHUH�=HLOHQ�UHLFKHQ�N|Q�
QHQ�

/* ein mehrzeiliger Java-Kommentar,
   der aus C bekannt sein dürfte */

$OV� QlFKVWHV� VLQG� GLH� DXV�&��� �EHUQRPPHQHQ�=HLOHQNRPPHQWDUH� ]X� HUZlK�
QHQ��GLH�PLW�//�HLQJHOHLWHW�ZHUGHQ�XQG�MHZHLOV�ELV�]XP�=HLOHQHQGH�UHLFKHQ�
'LH�GULWWH�XQG�QHXH�0|JOLFKNHLW� VLQG� VRJHQ��'RNXPHQWDWLRQVNRPPHQWDUH�� 6LH

VLQG� V\QWDNWLVFK� GHQ� &�.RPPHQWDUHQ� lKQOLFK�� ZHUGHQ� DEHU� GXUFK�/**� VWDWW�/*
HLQJHOHLWHW��6ROFKH�.RPPHQWDUH�ZHUGHQ�YRQ�HLQHP�VSH]LHOOHQ�:HUN]HXJ��MDYDGRF��
GDV� DXV� GHP� -DYD�4XHOOFRGH� HLQH� 6FKQLWWVWHOOHQGRNXPHQWDWLRQ� LQ� +70/�� RGHU
)UDPH0DNHU�)RUPDW�H[WUDKLHUHQ�NDQQ��HUNDQQW�
=XU�%HQXW]XQJ�GLHVHU�.RPPHQWDUH�JLEW�HV�EHVWLPPWH�.RQYHQWLRQHQ��6R�VROO�]X

%HJLQQ� MHGHU�.ODVVH�HLQ� VROFKHU�.RPPHQWDU�GLH�.ODVVH�NXU]�FKDUDNWHULVLHUHQ�XQG
YRU�MHGHP�$WWULEXW�XQG�YRU�MHGHU�0HWKRGH�VROO�HLQH�NXU]H�%HVFKUHLEXQJ�GHV�EHWUHI�
IHQGHQ�(OHPHQWV�HUVFKHLQHQ�
,QQHUKDOE�GHU�'RNXPHQWDWLRQVNRPPHQWDUH�N|QQHQ�QRFK�YHUVFKLHGHQH�6FKO�V�

VHOZRUWH��GLH�PLW�@�HLQJHOHLWHW�ZHUGHQ��EHQXW]W�ZHUGHQ��,P�IROJHQGHQ�%HLVSLHO�ZXU�
GHQ�GLHVH�6FKO�VVHOZRUWH�YHUZHQGHW�

/** Ein Dokumentationskommentar

    @author Herbert Hillgruber
    @version 1.1

    mit Querverweis zu anderen Programmteilen
    @see String

    oder sogar mit HTML-Links
    @see <a href="spec.html"> Java Spec</a>

    Funktionsparameter
    @param file – the file to be searched

    Rückgabewerte
    @return Das Maximum der Eingabewerte

    Klassen/Methoden oder Attribute, die in einer
    neuen Bibliotheksversion nicht mehr benutzt werden
    sollen, können als veraltet deklariert werden

    @deprecated Benutzen Sie isEmpty() statt empty()

*/

'RNXPHQWDWLRQVZHUN]HXJH�� ZLH� GDV� REHQ� JHQDQQWH� ÅMDYDGRF´�� N|QQHQ� GLHVH
6FKO�VVHOZRUWH�]XU�EHVVHUHQ�)RUPDWLHUXQJ�RGHU�]XU�(U]HXJXQJ�YRQ�4XHUYHUZHLVHQ
YHUZHQGHQ��'DV�@deprecated�6FKO�VVHOZRUW�ZLUG�GLUHNW�YRP�&RPSLOHU�YHUZHQ�



��

GHW��XP�GHQ�%HQXW]HU�YRU�GHU�9HUZHQGXQJ�YRQ�YHUDOWHWHQ�%LEOLRWKHNVHOHPHQWHQ�]X
ZDUQHQ�

���� #RRNGVU�#RRNKECVKQPU

-DYD�3URJUDPPH�ODVVHQ�VLFK�LQ�]ZHL�.DWHJRULHQ�HLQWHLOHQ��=XP�HLQHQ�NDQQ�PDQ�PLW
-DYD�JDQ]�ÅJHZ|KQOLFKH´�$QZHQGXQJHQ�VFKUHLEHQ��GLH�PLW�HLQHP�&RPSLOHU��EHU�
VHW]W�ZHUGHQ�XQG�GLHVHOEHQ�0|JOLFKNHLWHQ�KDEHQ��ZLH�MHGHV�DQGHUH�LQ�HLQHU�EHOLHEL�
JHQ�6SUDFKH�LPSOHPHQWLHUWH�3URJUDPP��,Q�GLHVHP�)DOO�VSULFKW�PDQ�YRQ�HLQHU�-DYD�
$SSOLFDWLRQ�
'HU�DQGHUH�XQG�EHL�-DYD�YLHOOHLFKW�EHNDQQWHUH�)DOO�VLQG�3URJUDPPH��GLH� LQ�GHQ

SODWWIRUPXQDEKlQJLJHQ�-DYD�%\WHFRGH��EHUVHW]W�XQG�DXI �HLQHP�:HE�6HUYHU�DEJH�
OHJW�ZHUGHQ��9RQ�GRUW�N|QQHQ�VLH�²�HLQJHEHWWHW� LQ�HLQH�+70/�6HLWH�²�YRQ�HLQHP
EHOLHELJHQ� �-DYD�IlKLJHQ�� :HE�%URZVHU� DXIJHUXIHQ� ZHUGHQ�� 'HU� EHWUHIIHQGH
%URZVHU�KDW�HLQHQ�,QWHUSUHWHU�I�U�GHQ�-DYD�%\WHFRGH�HLQJHEDXW��GHVKDOE�LVW�HU�-DYD�
IlKLJ��XQG�NDQQ�GDV�YLD�,QWHUQHW��EHUWUDJHQH�3URJUDPP�ORNDO�DXVI�KUHQ��'LHVH�-D�
YD�3URJUDPPH�QHQQW�PDQ�$SSOHWV��6LH�XQWHUVFKHLGHQ�VLFK�YRQ�$SSOLFDWLRQV�KDXSW�
VlFKOLFK� GXUFK� LKUH� DXV� 6LFKHUKHLWVJU�QGHQ� HLQJHVFKUlQNWHQ� 0|JOLFKNHLWHQ�� 6LH
G�UIHQ�DXI �GHP�ORNDOHQ�5HFKQHU�]�%��QLFKW�DXI �GDV�'DWHLV\VWHP�]XJUHLIHQ�XQG�DXFK
QLFKW�GUXFNHQ�

�� 8GTINGKEJ
8P�GLH�(LJHQVFKDIWHQ�YRQ�-DYD�EHVVHU�HLQVFKlW]HQ�]X�N|QQHQ��ZLUG�GLH�6SUDFKH�LP
IROJHQGHQ� PLW� YHUVFKLHGHQHQ� DQGHUHQ� REMHNWRULHQWLHUWHQ� 3URJUDPPLHUVSUDFKHQ
YHUJOLFKHQ��'LHV�VLQG�LP�HLQ]HOQHQ�(LIIHO��&���XQG�6PDOOWDON��'LH�EHLGHQ� OHW]WJH�
QDQQWHQ� DXV�*U�QGHQ�GHU�9HUEUHLWXQJ�� HV� KDQGHOW� VLFK�ZRKO� XP�GLH� LP�0RPHQW
PHLVWEHQXW]WHQ�REMHNWRULHQWLHUWHQ�6SUDFKHQ�
'HU�9HUJOHLFK�PLW�(LIIHO� >0H\H��@� KDW� HLQHQ� DQGHUHQ�*UXQG�� %��0H\HU� KDW� LQ

>0H\H��@�E]Z�� >0H\H��@�HLQH�/LVWH�YRQ� IXQGLHUWHQ�XQG�EHJU�QGHWHQ�$QIRUGHUXQ�
JHQ�DQ�HLQH�PRGHUQH�REMHNWRULHQWLHUWH�3URJUDPPLHUVSUDFKH��GLH�GHQ�(UIRUGHUQLV�
VHQ� GHV� 6RIWZDUH�(QJLQHHULQJ� JHQ�JHQ� VROO�� DXIJHVWHOOW� XQG� LQ� (LIIHO� UHDOLVLHUW�
'HVKDOE�NDQQ�(LIIHO� DP�HKHVWHQ� DOV�0D�VWDE� DXIJHID�W�ZHUGHQ�� DQ�GHP�HLQH�RE�
MHNWRULHQWLHUWH�6SUDFKH�JHPHVVHQ�ZHUGHQ�NDQQ�

���� &CVGPV[RGP��IGPGTKUEJG�-NCUUGP�WPF�8GTGTDWPI

������ 'KHHGN

$OOH�2EMHNWH�VLQG�VWDWLVFK�W\SLVLHUW��HV�ZLUG�]ZLVFKHQ�HLQIDFKHQ�:HUWHQ�PLW�:HUWH�
VHPDQWLN� XQG� NRPSOH[HQ�2EMHNWHQ�PLW�5HIHUHQ]VHPDQWLN� XQWHUVFKLHGHQ�� ,P�*H�
JHQVDW]� ]X� -DYD� N|QQHQ� GLH� HLQIDFKHQ� :HUWH� JHQDXVR� LQ� JHQHULVFKHQ� .ODVVHQ
YHUZHQGHW�ZHUGHQ��ZLH�2EMHNWH��GD�GLH�7\SHQ�GLHVHU�:HUWH� LQ�GLH� DOOJHPHLQH�7\�
SKLHUDUFKLH�HLQJHEXQGHQ�VLQG�
(LIIHO�ELHWHW�HFKWH�JHQHULVFKH�.ODVVHQ��GLH�W\SVLFKHU�YHUZHQGHW�ZHUGHQ�N|QQHQ�
0HKUIDFKYHUHUEXQJ� LVW� P|JOLFK�� HV� ZHUGHQ� GLIIHU]HQ]LHUWH� 0HFKDQLVPHQ� ]XU

.RQIOLNWEHKDQGOXQJ�]XU�9HUI�JXQJ�JHVWHOOW�



��

������ %



$OOH�2EMHNWH� VLQG� VWDWLVFK� W\SLVLHUW��(V�ZLUG� DEHU�ZLH� LQ� -DYD� ]ZLVFKHQ� HLQIDFKHQ
:HUWHQ� PLW� :HUWHVHPDQWLN�� GLH� QLFKW� LQ� GDV� .ODVVHQPRGHOO� LQWHJULHUW� VLQG�� XQG
NRPSOH[HQ�2EMHNWHQ�PLW�5HIHUHQ]VHPDQWLN�XQWHUVFKLHGHQ�
&���ELHWHW� JHQHULVFKH�.ODVVHQ� DQ� �ÅWHPSODWHV´���'LHVHV�.RQ]HSW� ZXUGH� DEHU

HUVW�QDFKWUlJOLFK�LQ�GLH�6SUDFKH�DXIJHQRPPHQ�XQG�LVW�GDGXUFK�HWZDV�XPVWlQGOLFK
]X�KDQGKDEHQ��$X�HUGHP�LVW�GLH�8PVHW]XQJ�GXUFK�GLH�&RPSLOHU�RIW�VHKU�LQHIIL]L�
HQW� UHDOLVLHUW��$XV� GLHVHQ�*U�QGHQ�ZHUGHQ� ÅWHPSODWHV´� LQ�&���3URJUDPPHQ� RIW
QLFKW�YHUZHQGHW��REZRKO�VLH�NRQ]HSWXHOO�DQJHEUDFKW�ZlUHQ�
0HKUIDFKYHUHUEXQJ� LVW�P|JOLFK��'LHVHV�.RQ]HSW� ZXUGH� DEHU� JHQDXVR� ZLH� GLH

JHQHULVFKHQ�.ODVVHQ�HUVW�QDFKWUlJOLFK�LQ�GLH�6SUDFKH�DXIJHQRPPHQ�

������ 5OCNNVCNM

2EMHNWH� VLQG� G\QDPLVFK� W\SLVLHUW�� G�K�� HV� ILQGHW� NHLQH�'HNODUDWLRQ� YRQ�9DULDEOHQ
PLW�HLQHP�'DWHQW\S� VWDWW��(LQIDFKH�:HUWH�PLW�:HUWHVHPDQWLN�XQG�NRPSOH[H�2E�
MHNWH�PLW�5HIHUHQ]VHPDQWLN�VLQG�YROOVWlQGLJ�LQ�GLH�.ODVVHQKLHUDUFKLH�HLQJHEXQGHQ�
$XIJUXQG�GHU�G\QDPLVFKHQ�7\SLVLHUXQJ�VWHOOW�VLFK�GDV�3UREOHP�GHU�JHQHULVFKHQ

.ODVVHQ�DOV�6SUDFKNRQ]HSW�JDU�QLFKW��'D� MHGHU�9DULDEOHQ�2EMHNWH�EHOLHELJHQ�7\SV
]XJHZLHVHQ�ZHUGHQ�N|QQHQ��ZHUGHQ�*UXSSLHUXQJVGDWHQW\SHQ� lKQOLFK�ZLH� LQ� -DYD
LPSOHPHQWLHUW��'DV�EHGHXWHW��GD��GLH�9HUZHQGXQJ�VROFKHU�6WUXNWXUHQ�QLFKW� W\SVL�
FKHU�LVW�
6PDOOWDON�HUODXEW�QXU�HLQIDFKH�9HUHUEXQJ�

���� 'KPMCRUGNWPI�5KEJVDCTMGKVUDGTGKEJG

������ 'KHHGN

.ODVVHQ�VLQG�LQ�(LIIHO�LPPHU�JOREDO�VLFKWEDU��:HQQ�]ZHL�JOHLFK�EHQDQQWH�.ODVVHQ�LQ
HLQHP�3URJUDPP�YHUZHQGHW�ZHUGHQ�VROOHQ��GDQQ�NDQQ�HLQH�GHU�EHLGHQ�.ODVVHQ�PLW
HLQHU�$UW�$OLDV�1DPHQ�YHUVHKHQ�ZHUGHQ�
0HWKRGHQ� XQG�$WWULEXWH� N|QQHQ� JOREDO� VLFKWEDU� VHLQ�� RGHU� QXU� I�U� EHVWLPPWH

.ODVVHQ� VLFKWEDU� JHPDFKW� ZHUGHQ� RGHU� I�U� DQGHUH� .ODVVHQ� XQVLFKWEDU� VHLQ�� 'LH
(OHPHQWH�HLQHU�.ODVVH�VLQG�I�U�HUEHQGH�.ODVVHQ�LPPHU�VLFKWEDU��'DGXUFK�ZLUG�GDV
VRJHQ��ÅRSHQ�FORVHG´�3ULQ]LS�UHDOLVLHUW��1DFK�>0H\H��@�VROOWH�GLH�(LQNDSVHOXQJ�QXU
]ZLVFKHQ� .ODVVHQ� DQJHZHQGHW� ZHUGHQ�� GLH� LQ� HLQHU� Å&OLHQW�6XSSOLHU´�%H]LHKXQJ
VWHKHQ� �HLQH�.ODVVH� LVW� Å&OLHQW´� HLQHU� DQGHUHQ�� ZHQQ� VLH� GHUHQ�'LHQVWH� EHQXW]W��
*DQ]�DQGHUV�EHL�GHU�9HUHUEXQJ��'RUW�EHVWHKW�HLQH�VHKU�HQJH�%H]LHKXQJ�]ZLVFKHQ
2EHUNODVVH� XQG� HUEHQGHU� .ODVVH�� GD� GLH� HUEHQGH� .ODVVH� HLQH� (UZHLWHUXQJ� GHU
2EHUNODVVH�LVW��*HJHQ�EHU�GHU�HUEHQGHQ�.ODVVH�P�VVHQ�DOOH�(OHPHQWH�RIIHQJHOHJW
ZHUGHQ��GD�GHU�3URJUDPPLHUHU��GHU�GLH�2EHUNODVVH� LPSOHPHQWLHUW��QLFKW�YRUDXVVH�
KHQ�NDQQ��ZHOFKH�(UZHLWHUXQJHQ�LQ�GHU�=XNXQIW�GXUFK�9HUHUEXQJ�UHDOLVLHUW�ZHUGHQ�
$XI �$WWULEXWH�NDQQ�YRQ�Å&OLHQW´�.ODVVHQ�LPPHU�QXU�OHVHQG�]XJHJULIIHQ�ZHUGHQ

�VRIHUQ�VLH�VLFKWEDU�VLQG���'LHVH�0D�QDKPH�LVW�7HLO�GHV�ÅXQLIRUP�DFFHVV´�3ULQ]LSV
>0H\H��@��'HPQDFK�VROOWH�HV�I�U�HLQH�Å&OLHQW´�.ODVVH�NHLQHQ�8QWHUVFKLHG�PDFKHQ�
RE�HLQ�:HUW�DXV�HLQHP�$WWULEXW�DXVJHOHVHQ�RGHU��EHU�HLQH�SDUDPHWHUORVH�)XQNWLRQ
EHUHFKQHW�ZLUG��'�K�� GLH� ,PSOHPHQWLHUXQJVHQWVFKHLGXQJ��RE� HLQ�:HUW� JHVSHLFKHUW
RGHU�EHUHFKQHW�ZLUG��GDUI �NHLQH�$XVZLUNXQJ�DXI �GLH�6FKQLWWVWHOOH�HLQHU�.ODVVH�KD�



��

EHQ��VR�GD��GLHVH�(QWVFKHLGXQJ�MHGHU]HLW�UHYLGLHUW�ZHUGHQ�NDQQ��RKQH�GHQ�5HVW�GHV
6\VWHPV�lQGHUQ�]X�P�VVHQ��:HQQ�QXQ�HLQH�Å&OLHQW´�.ODVVH�GLH�0|JOLFKNHLW�EHNl�
PH�HLQHP�$WWULEXW�GLUHNW� HLQHQ�:HUW�]X]XZHLVHQ��GDQQ�ZlUH� I�U�GLHVH�.ODVVH�GLH
7DWVDFKH�� GD�� HV� VLFK� XP� HLQ� $WWULEXW� KDQGHOW�� RIIHQVLFKWOLFK� XQG� GDV� $WWULEXW
N|QQWH�QLFKW�RKQH�ZHLWHUHV�GXUFK�HLQH�)XQNWLRQ�HUVHW]W�ZHUGHQ��DQ�GLH�NHLQH�=X�
ZHLVXQJ�P|JOLFK�LVW��

������ %



0HWKRGHQ�XQG�$WWULEXWH�N|QQHQ�JOREDO� VLFKWEDU�VHLQ� �SXEOLF���'LH�HUVWH�6WXIH�GHU
(LQVFKUlQNXQJ� LVW� GHU� 6LFKWEDUNHLWVEHUHLFK� ÅSURWHFWHG´�� VR� JHNHQQ]HLFKQHWH� (OH�
PHQWH�VLQG�QXU�I�U�GLH�(UEHQ��DEHU�QLFKW�I�U�Å&OLHQW´�.ODVVHQ�VLFKWEDU��'LH�VWlUNVWH
(LQVFKUlQNXQJ�ELHWHW��ZLH�LQ�-DYD��GHU�%HUHLFK�ÅSULYDWH´��6ROFKH�(OHPHQWH�VLQG�ZH�
GHU�I�U�Å&OLHQW´�.ODVVHQ��QRFK�I�U�HUEHQGH�.ODVVHQ�VLFKWEDU�
'XUFK� GHQ� 6LFKWEDUNHLWVEHUHLFK� ÅSULYDWH´� ZLUG� GDV� REHQ� JHQDQQWH� ÅRSHQ�

FORVHG´�3ULQ]LS�YHUOHW]W��GD�GHQ�HUEHQGHQ�.ODVVHQ�QLFKW�DOOH�(OHPHQWH�RIIHQJHOHJW
ZHUGHQ��%��0H\HU�VLHKW�GDULQ�HLQH�(LQVFKUlQNXQJ�GHU�(UZHLWHUEDUNHLW�YRQ�REMHNW�
RULHQWLHUWHQ�3URJUDPPV\VWHPHQ�
,Q� &��� N|QQHQ�.ODVVHQ� ]X� Å)UHXQGHQ´� DQGHUHU� .ODVVHQ� HUNOlUW� ZHUGHQ� XQG

EHNRPPHQ�VR�=XJULII �DXI �(OHPHQWH��GLH�QLFKW�DOV�ÅSXEOLF´�GHNODULHUW�VLQG�
$Q�|IIHQWOLFKH��SXEOLF��$WWULEXWH�N|QQHQ�DXFK�:HUWH�]XJHZLHVHQ�ZHUGHQ��VR�GD�

GHU�HUZlKQWH�ÅXQLIRUP�DFFHVV´� LQ�&���QLFKW�P|JOLFK� LVW��$EJHVHKHQ�GDYRQ�PX�
EHL�HLQHU�SDUDPHWHUORVHQ�)XQNWLRQ�LPPHU�HLQ�OHHUHV�.ODPPHUSDDU�DQJHJHEHQ�ZHU�
GHQ��ZRGXUFK�VLFK�GHU�$XIUXI �HLQHU�VROFKHQ�)XQNWLRQ�LPPHU�YRQ�HLQHP�OHVHQGHQ
=XJULII �DXI �HLQ�$WWULEXW�XQWHUVFKHLGHW��obj.value�E]Z��obj.value()���'DV�
VHOEH�JLOW�DXFK�I�U�-DYD�

������ 5OCNNVCNM

$WWULEXWH� VLQG� I�U� Å&OLHQW´�.ODVVHQ� QLH� VLFKWEDU�� ZlKUHQG� DOOH� 0HWKRGHQ� LPPHU
JOREDO�YHUI�JEDU�VLQG�

���� 2QN[OQTRJG�/GVJQFGP�WPF�1XGTNQCFKPI

3RO\PRUSKH�0HWKRGHQ� VLQG�0HWKRGHQ� LQ�XQWHUVFKLHGOLFKHQ�.ODVVHQ�� GLH�GLHVHOEH�6L�
JQDWXU� DEHU� YHUVFKLHGHQH� ,PSOHPHQWLHUXQJHQ� EHVLW]HQ�� %HL� HLQHP� SRO\PRUSKHQ
0HWKRGHQDXIUXI �VRUJW�GDV�/DXI]HLWV\VWHP�DXWRPDWLVFK�GDI�U��GD�� MH�QDFK�2EMHNW�
W\S�GLH� ULFKWLJH�,PSOHPHQWLHUXQJ�DXVJHI�KUW�ZLUG��'LHV� LVW� LQ� DOOHQ�KLHU� ]XP�9HU�
JOHLFK� DQVWHKHQGHQ� 6SUDFKHQ�P|JOLFK�� ,Q� &���P�VVHQ� GLHVH�0HWKRGHQ� DEHU� DOV
ÅYLUWXDO´�VSH]LHOO�JHNHQQ]HLFKQHW�ZHUGHQ�
$OV��EHUODGHQH�0HWKRGHQ�EH]HLFKQHW�PDQ�0HWKRGHQ�PLW�JOHLFKHP�1DPHQ��DEHU

XQWHUVFKLHGOLFKHQ� $UJXPHQWW\SHQ� XQG� ,PSOHPHQWLHUXQJHQ� LQ� GHU� JOHLFKHQ� .ODVVH�
:HQQ� HV� VLFK� KLHUEHL� QLFKW� XP� 0HWKRGHQ�� VRQGHUQ� 2SHUDWRUHQ� KDQGHOW�� GDQQ
VSULFKW�PDQ�YRQ�2SHUDWRU�2YHUORDGLQJ�
(LIIHO� ELHWHW� I�U� EHVWLPPWH� 2SHUDWRUHQ� GDV� 2SHUDWRU�2YHUORDGLQJ� DQ�� &��

NHQQW�EHLGH�.RQ]HSWH��ZlKUHQG� -DYD� QXU� I�U� GDV�hEHUODGHQ� GHU�.RQVWUXNWRUPH�
WKRGHQ�HUODXEW�� ,Q�6PDOOWDON� VLQG�GLHVH�.RQ]HSWH� DXI �*UXQG�GHU� IHKOHQGHQ� VWDWL�
VFKHQ�7\SLVLHUXQJ�QLFKW�YRUKDQGHQ�XQG�]�7��DXFK�QLFKW�QRWZHQGLJ�
,Q�>-R\Q��@�ZLUG�GDV�.RQ]HSW�GHV�0HWKRGHQ�2YHUORDGLQJ�DOOHUGLQJV�DOV� IHKOHU�

WUlFKWLJ�NULWLVLHUW�



��

���� 5RGKEJGTXGTYCNVWPI

(LIIHO� XQG�6PDOOWDON�ELHWHQ� HLQHQ�*DUEDJH�&ROOHFWRU� DQ�� GHU�QLFKW�PHKU�EHQXW]WH
2EMHNWH�DXWRPDWLVFK�EHVHLWLJW��ZLH�LQ�-DYD��
,Q�&���PX��VLFK�GHU�3URJUDPPLHUHU�XP�GLH�6SHLFKHUYHUZDOWXQJ�N�PPHUQ��(V

JLEW�GRUW�]ZDU�� DQDORJ�]X�GHQ�.RQVWUXNWRUHQ�� VRJHQ��'HVWUXNWRUHQ��GLH�EHLP�/|�
VFKHQ�HLQHV�2EMHNWV�$XIUlXPDUEHLWHQ��EHUQHKPHQ�XQG�LQ�EHVWLPPWHQ�6LWXDWLRQHQ
DXFK�DXWRPDWLVFK�DXIJHUXIHQ�ZHUGHQ��'LH�+DXSWDUEHLW�EOHLEW�DEHU�EHLP�3URJUDP�
PLHUHU�XQG�LVW�HLQH�4XHOOH�VFKZHU�]X�EHVHLWLJHQGHU�)HKOHU��&���LVW�DXFK�GLH�HLQ]LJH�
GHU�KLHU�DXIJHI�KUWHQ�6SUDFKHQ��GLH�HV�PLW�+LOIH�YRQ�=HLJHUQ�HUODXEW��GLUHNW�6SHL�
FKHULQKDOWH�]X�PDQLSXOLHUHQ�

���� 'ZEGRVKQPJCPFNKPI

'DV�([FHSWLRQKDQGOLQJ�YRQ�&���HQWVSULFKW�LP�ZHVHQWOLFKHQ�GHP�YRQ�-DYD��$XFK
6PDOOWDON�NHQQW�0HFKDQLVPHQ��GLH�HV�HUODXEHQ��)HKOHU�]XU�/DXI]HLW�DE]XIDQJHQ�
'DV�XPIDQJUHLFKVWH�.RQ]HSW� LP�%HUHLFK�GHU�3URJUDPPVLFKHUKHLW� ELHWHW�(LIIHO

DQ��$XI �%DVLV�GHV�Å3URJUDPPLQJ�E\�&RQWUDFW´�>0H\H��@�N|QQHQ�LQ�(LIIHO�]X�MHGHU
0HWKRGH�9RU��XQG�1DFKEHGLQJXQJHQ�IRUPXOLHUW�ZHUGHQ��=X� MHGHU�.ODVVH�N|QQHQ
.ODVVHQLQYDULDQWHQ� DQJHJHEHQ� ZHUGHQ�� GLH� =XVWlQGH� XQG� 5DQGEHGLQJXQJHQ� EH�
VFKUHLEHQ��GLH�I�U�MHGHV�2EMHNW�GHU�.ODVVH�ZlKUHQG�VHLQHU�/HEHQVGDXHU�HLQJHKDOWHQ
ZHUGHQ�P�VVHQ��$X�HUGHP�N|QQHQ�6FKOHLIHQYDULDQWHQ�XQG�VRJHQ��&KHFN�.ODXVHOQ
DQJHJHEHQ�ZHUGHQ��GLH�ZHLWHUH�)HKOHUVLWXDWLRQHQ�NRQWUROOLHUHQ��%DVLHUHQG�DXI �GLH�
VHQ�,QWHJULWlWVEHGLQJXQJHQ�DUEHLWHW�LQ�(LIIHO�GHU�HLJHQWOLFKH�)HKOHUEHKDQGOXQJVPH�
FKDQLVPXV�

��#WUDNKEM
-DYD� LVW� JHJHQ�EHU� DQGHUHQ�SRSXOlUHQ�REMHNWRULHQWLHUWHQ�6SUDFKHQ�ZLH�&���RGHU
6PDOOWDON�VLFKHU�HLQ�)RUWVFKULWW��%HVRQGHUV�LP�9HUJOHLFK�]X�&���IHKOHQ�LQ�-DYD�YLHOH
(OHPHQWH�� GLH� KlXILJ� NULWLVLHUW� ZXUGHQ� >-R\Q����:LHQ��@� XQG�&��� ]X� HLQHU� VHKU
NRPSOH[HQ�6SUDFKH� JHPDFKW�KDEHQ��$OOHUGLQJV�KDEHQ�YLHOH�.RQ]HSWH� XQG� ,GHHQ�
GLH�LQ�(LIIHO�VFKRQ�VHLW�HLQLJHU�=HLW�YHUZLUNOLFKW�VLQG��LQ�-DYD�OHLGHU�NHLQHQ�(LQJDQJ
JHIXQGHQ�
'HU�RIW� DQJHI�KUWH�.ULWLNSXQNW�� -DYD� VHL� LQ�GHU�$XVI�KUXQJ�]X� ODQJVDP�� LVW� VL�

FKHU�QXU� HLQ� WHPSRUlUHV�3UREOHP��'LH�9HUZHQGXQJ�YRQ� YHUEHVVHUWHU� ,QWHUSUHWHU�
WHFKQRORJLH�� YRQ� -,7�&RPSLOHUQ� �-,7�  � -XVW� LQ� WLPH�� XQG� HFKWHQ� 1DWLYH�&RGH�
&RPSLOHUQ�G�UIWH�KLHU�$EKLOIH�VFKDIIHQ�
:DV�LP�0RPHQW�QRFK�JUR�H�6FKZLHULJNHLWHQ�EHUHLWHW��LVW�GLH�VFKQHOOH�(QWZLFN�

OXQJ�GHU�6SUDFKH�XQG� LQVEHVRQGHUH�GHU�]XJHK|ULJHQ�%LEOLRWKHNHQ��=X�%HJLQQ�GHV
-DKUHV� HUVFKLHQ� -'.����� �-DYD�'HYHORSPHQW�.LW���1DFK�$QJDEHQ� GHU� )LUPD� 6XQ
ZLUG� LP�$EVWDQG�YRQ� MHZHLOV�����0RQDWHQ�]XU�DNWXHOOHQ�9HUVLRQ�HLQH�QHXH�1DFK�
IROJHYHUVLRQ� HUVFKHLQHQ��.DXP�HLQ� 6RIWZDUHKHUVWHOOHU� NDQQ� GLHVHV�7HPSR�PLWKDO�
WHQ��6R�JLEW�HV�LP�0RPHQW�NHLQH�NRPPHU]LHOO�YHUI�JEDUH�(QWZLFNOXQJVXPJHEXQJ�
GLH� -'.� ���� XQWHUVW�W]W� XQG� NHLQHU� GHU� YHUEUHLWHWHQ�:HE�%URZVHU� NDQQ� $SSOHWV
HQWVSUHFKHQG�GHU�9HUVLRQ�����DXVI�KUHQ�
$XFK�GHQ� ]X� -DYD� JHK|UHQGHQ�%LEOLRWKHNHQ� LVW� DQ]XPHUNHQ�� GD�� VLH� LQ� NXU]HU

=HLW�HQWZLFNHOW�ZXUGHQ��3RVLWLY�KHUYRU]XKHEHQ� LVW�KLHU�DOOHUGLQJV��GD��HV�GLHVH�%L�
EOLRWKHNHQ� �EHUKDXSW� JLEW� XQG� GD�� VLH� HLQHQ� 6WDQGDUG� ELOGHQ�� 2EMHNWRULHQWLHUWH



��

6SUDFKHQ�VLQG�PHLVW�VHKU�VFKODQN�XQG�KDEHQ�HLQHQ�UHFKW�NRPSDNWHQ�6SUDFKXPIDQJ�
VR�GD��GLH�$XVGUXFNVPlFKWLJNHLW� HUVW� GXUFK� GLH� XPIDQJUHLFKHQ�.ODVVHQELEOLRWKH�
NHQ� HQWVWHKW�� 'LHV� KDW� ]XU� )ROJH�� GD�� &RPSLOHU� RGHU� (QWZLFNOXQJVXPJHEXQJHQ
YHUVFKLHGHQHU�+HUVWHOOHU�QXU�GDQQ�]XHLQDQGHU�NRPSDWLEHO�VLQG��ZHQQ�VLH�DXFK�GLH�
VHOEHQ�%LEOLRWKHNHQ�DQELHWHQ��(LQ�8PVWDQG��GHP�ELVKHU�NDXP�5HFKQXQJ�JHWUDJHQ
ZXUGH�XQG�GHU�]�%��6PDOOWDON�(QWZLFNOHUQ�GHQ�8PVWLHJ�DXI �HLQH�DQGHUH�(QWZLFN�
OXQJVXPJHEXQJ�IDVW�XQP|JOLFK�PDFKWH�
6REDOG�-DYD�HLQHQ�JHZLVVHQ�*UDG�GHU�5HLIH�XQG�6WDELOLWlW�HUUHLFKW�KDW��ZLUG�VLFK

GLH�6SUDFKH�VLFKHU�DXFK�I�U�XPIDQJUHLFKHUH�3URMHNWH�HLQVHW]HQ�ODVVHQ��'LH�9HUI�J�
EDUNHLW�HLQHU�JUR�HQ�=DKO�YRQ�(QWZLFNOXQJVZHUN]HXJHQ��.ODVVHQELEOLRWKHNHQ�XQG
6FKQLWWVWHOOHQ�LVW�MHW]W�VFKRQ�DE]XVHKHQ�

�� .KVGTCVWT
>)ODQ��@ 'DYLG�)ODQDJDQ��-DYD�LQ�D�QXWVKHOO��2
5HLOO\��%RQQ��&DPEULGJH�0DVV�������

>*-6��@ -DPHV�*RVOLQJ��%LOO�-R\��*X\�6WHHOH��7KH�-DYD�ODQJXDJH�VSHFLILFDWLRQ��$GGLVRQ�:HVOH\�
5HDGLQJ��0DVV�������RGHU�
KWWS���MDYD�VXQ�FRP����GRFV�ERRNV�MOV�KWPO�LQGH[�KWPO

>-DYD��@ KWWS���MDYD�VXQ�FRP

>-R\Q��@ ,DQ� -R\QHU�� $�&ULWLTXH� RI � &��� DQG� 3URJUDPPLQJ� DQG� /DQJXDJH� 7UHQGV� RI � WKH
����V���UG�HGLWLRQ��F���8QLV\V���$&86������:LFNV�5G��1RUWK�5\GH��$XVWUDOLD������
LDQ#V\DFXV�DFXV�R]�DX�
KWWS���ZZZ�SURJVRF�XWV�HGX�DX�aJHOGULGJ�FSS�FSSFY��KWPO

>0H\H��@ %HWUDQG�0H\HU��2EMHFW�RULHQWHG�VRIWZDUH�FRQVWUXFWLRQ��3UHQWLFH�+DOO��1HZ�<RUN������

>0H\H��@ %HWUDQG�0H\HU��(LIIHO��7KH�/DQJXDJH��3UHQWLFH�+DOO��1HZ�<RUN������

>0H\H��@ %HUWUDQG�0H\HU��2EMHFW�RULHQWHG�VRIWZDUH�FRQVWUXFWLRQ���QG�HGLWLRQ��3UHQWLFH�+DOO��1HZ
<RUN������

>6WUL��@ MDYD�ODQJ�6WULQJ�²�$3,�'RNXPHQWDWLRQ�]XU�-DYD�6WULQJ�.ODVVH
KWWS���MDYD�VXQ�FRP����SURGXFWV�MGN�����GRFV�DSL�MDYD�ODQJ�6WULQJ�KWPO

>6XUH��@ <RUN�6XUH��3URJUDPPLHUHQ�PLW�7KUHDGV��9RUWUDJ�LP�5DKPHQ�GHV�6HPLQDUV��2EMHNWRUL�
HQWLHUWH�3URJUDPPLHUXQJ��-DYD�XQG�GDV�,QWHUQHW��,QVWLWXW�$,)%�������
KWWS���ZZZ�DLIE�XQL�NDUOVUXKH�GH�/HKUDQJHERW�6RPPHU�����MDYD�VHPLQDU�

>:LHQ��@ 5LFKDUG�:LHQHU��6RIWZDUH�GHYHORSPHQW�XVLQJ�(LIIHO�²�7KHUH�FDQ�EH�OLIH�RWKHU�WKDQ�&���
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