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%XFKEHVSUHFKXQJ

-� 3LWNlQHQ Å3UREOHP SLFNLQJV IXOO ���´� �� 6HLWHQ� 5�FNVWLFKKHIWXQJ� ]X EH]LHKHQ
YRP $XWRU �-�3�� 5DMDNDWX � $ ��� 6)������ /DKWL� )LQQODQG�� 'LH %URVFK�UH� GHUHQ 3UHLV PLU
OHLGHU QLFKW EHNDQQW LVW� HQWKlOW HLQH $XVZDKO GHU :HUNH GHV $XWRUV TXHU GXUFK DOOH *HQUHV�
VFKlW]XQJVZHLVH FD� ��� $XIJDEHQ LQVJHVDPW�

%HPHUNXQJHQ�XQG�
%HULFKWLJXQJHQ

K���� 1U� ���� $XWRU 0DUWLQ :DOWHU WHLOW PLW� Å'HU YRQ
$UQROG %HLQH JHIXQGHQH =ZLOOLQJ JHIlOOW PLU VHKU JXW� ,FK
Z�UGH LKQ ]XP 3UREOHP JHUQH GD]XQHKPHQ XQG GDPLW
$% DOV &R�$XWRU�´ 'LHVH $XIJDEH EHNRPPW VRPLW QRFK
HLQPDO HLQ 'LDJUDPP H[WUD�
/|VXQJHQ�
D� ��.G� .H� ��.H� .I� ��6J�� .H� ��.G� .I� ��6H�
6F� ��.H�� .H� ��.I� 6H��
E� ��.H� .H� ��6I�� .G� ��.G� .F� ��.F� 6E�� ��.E�
.E� ��.D� 6F� ��6G� .D��

$Q�DOOH�$ERQQHQWHQ�

,FK ELWWH ZLHGHU GDUXP� P|JOLFKVW VSlWHVWHQV PLW GHP (UVFKHLQHQ GHU QlFKVWHQ KDUPR�
QLH�$XVJDEH (QGH 0lU] ���� GDV $ERQQHPHQW GXUFK (LQVHQGHQ RGHU hEHUZHLVHQ GHV
%HLWUDJHV YRQ �� (XUR ]X HUQHXHUQ RGHU PLU ]XPLQGHVW PLW]XWHLOHQ� GD� GHU %H]XJ GHU
=HLWVFKULIW ZHLWHUKLQ JHZ�QVFKW ZLUG� )DOOV NHLQH 0LWWHLOXQJ RGHU =DKOXQJ HUIROJW� ZHUGH
LFK GHQ 9HUVDQG GHU =HLWVFKULIW QLFKW IRUWVHW]HQ�
3OHDVH UHQHZ \RXU VXEVFULSWLRQ IRU KDUPRQLH XQWLO WKH HQG RI ����� 0DUFK� 7KDQN \RX�

$OOHQ /HVHUQ Z�QVFKH LFK HLQ IURKHV XQG JHVXQGHV -DKU �����

0� :DOWHU 	 $� %HLQH
K���� 1U� ��� �9HUVLRQ�

K�� .|.R �����

E�NK� → K�

________
/ x x x x\
/x x x x \
/ x ûKx x\
/x x x x \
/ x x x x\
/x x x x \
/ x x x x\
/µ x x xN\
--------

KDUPRQLH�,QIRUPDOWXUQLHU������²�+LOIVPDWWV
3UHLVEHULFKW YRQ +RUVW %|WWJHU �=Z|QLW]�

0LW �� $XIJDEHQ YRQ �� $XWRUHQ DXV �� /lQGHUQ KDWWH GHU -DKUJDQJ ���� VRZRKO TXDQWL�
WDWLY DOV DXFK TXDOLWDWLY HLQ DQVSUHFKHQGHV 1LYHDX DXI]XZHLVHQ�
$XFK ZHQQ FD� �� � GHV $QJHERWV ZHJHQ ]X HLQIDFKHU RGHU EHNDQQWHU 7KHPDWLN XQG

NRQVWUXNWLYHQ 0lQJHOQ I�U HLQH $XV]HLFKQXQJ QLFKW LQ )UDJH NDPHQ� YHUEOLHE GHQQRFK
HLQH VWDWWOLFKH =DKO LQWHUHVVDQWHU 6W�FNH� GLH HLQHU QlKHUHQ %HWUDFKWXQJ EHGXUIWHQ� QLFKW
]XOHW]W LP +LQEOLFN DXI HYHQWXHOOH WKHPDWLVFKH 9RUOlXIHU�
(LQ KHU]OLFKHV 'DQNHVFK|Q JLOW GHQ 3UREOHPIUHXQGHQ +DQV *UXEHU XQG +DQV�3HWHU

5HLFK� GLH PLFK I�U GLH 8UWHLOVILQGXQJ LQ XQHLJHQQ�W]LJHU :HLVH XQWHUVW�W]WHQ� (LQH DEVR�
OXWH 6LFKHUKHLW ]XU $XVVFKDOWXQJ YRQ WKHPDWLVFKHQ 9RUOlXIHUQ JLEW HV DOOHUGLQJV QLFKW� GD
DXFK GLH 3UREOHPGDWHQEDQN �3'%� I�U +LOIVPDWWV ]X NHLQHU =HLW DXI DNWXHOOVWHP 6WDQG LVW
XQG 7DXVHQGH $XIJDEHQ� LQVEHVRQGHUH DXV GHQ 2VWOlQGHUQ� QLFKW UHJLVWULHUW VLQG�
=XQlFKVW HLQLJH $QPHUNXQJHQ ]X $XIJDEHQ� GLH DXV YHUVFKLHGHQHQ *U�QGHQ NHLQH

$XIQDKPH LQ GHQ 3UHLVEHULFKW IDQGHQ �'LDJUDPPH DP (QGH GHV 3UHLVEHULFKWHV��

1U� ��� �*� -RQVVRQ�� 'LHVHV 9LHOIDFK�7HPSR�3UREOHP LVW PLW lKQOLFKHP 6FKHPD� DOOHU�
GLQJV DXIZHQGLJHUHU .RQVWUXNWLRQ EHNDQQW� %� 0LORVHVNL X� =� 0LKDORYVNL Å0$7µ �����
��6G� .D� ��6H� I��� ��'H� J�K� ��'G� 6G��� ��/I� F� ��7H� 6I��� ��7DG� D� ��7G�
6F��� ��7I� J� ��7I� 6J��

1U� ��� �=� -DQHY�� =XU 7KHPDWLN Å(QWIHVVHOXQJ XQG 9HUVWHOOXQJµ JLEW HV YLHOH XQG NRQ�
VWUXNWLY EHVVHUH 9RUOlXIHU� DP QDKHVWHQ NRPPW� )� 6LPRQL Å3UREOHPEODGµ ����� ��/I� /G�
��7G� 6G��� ��7F� 6G� ��/G� /H��
:HLWHUH 9RUOlXIHU VLQG $XIJDEHQ YRQ 7� (UVHN �Å0DJ\DU 6DNNHOHWµ ����� XQG $� 6FK|Q�

KRO]HU �Å7KHPD 'DQLFXPµ �����

1U� ��� �5� 6DORNR]NL�� 'LH 7KHPDWLN PLW GHP ��IDFKHQ %DWWHULHDE]XJ GHV Z6 LVW
EHNDQQW� ]� %� =� -DQHYVNL Å(XURSD 5RFKDGHµ ����� ��7J� 6I�� ��7H� 6J��� ��6�I� 6G��
��6H� 6I��� ��7F� 6�G�� ��7H� 6I�� ��7F� 6F�� ��/H� 6G��� ZREHL /|VXQJ � ZHJHQ
Å,QKRPRJHQLWlWµ HWZDV DXV GHP 5DKPHQ IlOOW�

1U� ��� �$� %HLQH�� 3KDVH E� PLW GHP 6FKODJ GHV V7 SD�W QLFKW VR UHFKW ]XP 9RUKDEHQ�
DEHU HV JLEW GHQ IRUPYROOHQGHWHQ 9RUZXUI RKQH =ZLOOLQJVELOGXQJ DOV &KDPlOHRQ�(FKR� (�
+ROODGD\ Å,05µ ����� �� HKU� (UZ�� ��7K� .I� ��.J� .J� ��.K�� .K� ��7J� 6I�� ��7K�
6G� ��.J� .J� ��.K� .K� ��7J� 6I�� (LQ ZHLWHUHV K�� SXEOL]LHUWH GHU JOHLFKH $XWRU PLW
JOHLFKHP 0DWHULDO ���� LQ GHU ,GHDO�0DWH�5HYLHZ�

1U� ��� �1� :HOLNL 	 -� 6DPRWXJRZ�� ,QWHUHVVDQWH 7KHPDWLN� DEHU PLW ZHL�HQ )LJXUHQ
DOV 1DFKWZlFKWHU LQ HLQHP +LOIVPDWW NDQQ VLFK GHU 5LFKWHU HLQIDFK QLFKW DQIUHXQGHQ�

1U� ��� �)� )LHGOHU�� 'UHLSKDVLJH +LOIVPDWWV PLW <�)OXFKW GHV ZHL�HQ XQG�RGHU VFKZDU]HQ
.|QLJV ZDU =LHOVWHOOXQJ HLQHV 7KHPDWXUQLHUV YRQ 3UREOHP�(FKR �������� 'DV YRUOLHJHQGH
6W�FN ELHWHW LQKDOWOLFK ]X ZHQLJ XQG 0DWWELOGEDVWHOHLHQ XQWHU JHRPHWULVFKHQ $VSHNWHQ DOOHLQ
N|QQHQ QLFKW EHIULHGLJHQ� ]XPDO PDQ PLW GHP JOHLFKHQ ZHL�HQ )LJXUHQPDWHULDO �6SULQJHU�
PLQLPDO� EHUHLWV HLQH EHDFKWOLFKH 0LQLDWXU LP 'UHLSKDVHQ�6SLHO HU]LHOW KDW� *� .RVMXUD
Å6FKDFKPDWQDMD 3RHVLDµ ����� ��7E� .I� ��.F�� .H� ��7F� 6G�� ��7F� 6J� ��.G�� .I�
��7G� 6H�� ��7G� .K� ��.H� .J� ��7H� 6I��

'RFK QXQ ]X GHQ �� $XIJDEHQ� GLH HLQH $XV]HLFKQXQJ HUKDOWHQ�
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KDUPRQLH VFKUHLEW I�U ���� ,QIRUPDOWXUQLHUH LQ IROJHQGHQ $EWHLOXQJHQ DXV�

(LQVHQGXQJHQ DQ PLFK �VLHKH �� 8PVFKODJVHLWH�� %HOHJH XQG 3UHLVEHULFKWH ]XJHVLFKHUW�

V�Q� 35� +HOPXW =DMLF

K���Q� 35� &�-� )HDWKHU �PD[� GUHL $XIJDEHQ SUR $XWRU�

0lUFKHQVFKDFK� 35� 0DQIUHG 5LWWLUVFK
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�� 3UHLV� 1U� ��� YRQ &KU�-�$� -RQHV
D� ��7H� /�I� ��7H� /�G� ��/J� K�J��
E� ��/K� 7�J� ��/J� 7H� ��7J� K�J��
(LQ 0HLVWHUZHUN YROOHU +DUPRQLH ]ZLVFKHQ EHLGHQ /|VXQJHQ� 'LH IHLQHQ )XQNWLRQV�

ZHFKVHO YRQ 7XUP XQG /lXIHU EHL :HL� XQG 6FKZDU] VLQG JOlQ]HQG KHUDXVJHDUEHLWHW� 'HU
VLFK ZLHGHUKROHQGH 0DWW]XJ EHHLQWUlFKWLJW GHQ :HUW GHU $XIJDEH NDXP� (LQ Z�UGLJHU
-DKUHVVLHJHU�

�� 3UHLV� 1U� ��� YRQ &�-� )HDWKHU
D� ��.F� 7H� ��'�I� '�F��
E� ��.G� 'J� ��'�G� H��
*OHLFKIDOOV HLQ SUHLVZ�UGLJHU %HLWUDJ� ,P �� =XJ EHJLEW VLFK GLH VFKZDU]H 0DMHVWlW LQ

HLQH PDVNLHUWH E]Z� GLUHNWH 6HOEVWIHVVHOXQJ GHU VFKZDU]HQ 'DPH� 1DFK GHP �� =XJ YRQ
:HL� LVW GLH VFKZDU]H 'DPH SO|W]OLFK YRQ GHQ ZHL�HQ +LQWHUVWHLQHQ �Z/I� E]Z� Z7I��
JHIHVVHOW� XQG VLH LVW JH]ZXQJHQ� GLHVH ]X VFKODJHQ� (LQ VHKU LQWHUHVVDQWHU 0HFKDQLVPXV�
'LH $XIJDEH KlWWH GHQ �� 3UHLV HUKDOWHQ� ZHQQ ��.G� �DQDORJ ��.F�� DXFK ]X HLQHU PDV�
NLHUWHQ 6HOEVWIHVVHOXQJ JHI�KUW KlWWH�

�� 3UHLV� 1U� ��� YRQ 7� *DUDL
��7I� 7�G�� ��.I� 7K� ��/H� /�H��
��/J� /�G�� ��.I� /J� ��7H� 7�H��
$XFK GLHVHV 6W�FN JOlQ]W GXUFK DQDORJHV 6SLHO LQ EHLGHQ 3KDVHQ� DXFK ZHQQ GDV

/|VXQJVJHVFKHKHQ GXUFK GDV JHKlXIWH 6FKODJHQ VFKZDU]HU )LJXUHQ HLQ ZHQLJ EUXWDO
ZLUNW� 'RFK VROFKHV LVW WKHPDWLVFK JHZROOW XQG EHGLQJW� XQG GLH ÅEH]DXEHUQGH 6WUDWHJLHµ
�/|VHU .� )XQN� YHUUlW GLH +DQG GHV 0HLVWHUV�

�� HKU� (UZlKQXQJ� 1U� ��� YRQ 7� *DUDL
��7�E� 6F� ��7G� /F��
��/D� 7�G� ��.�E� 7E��
6HKU LQWHUHVVDQWH ÅUH]LSURNH 6FKODJVZLWFKEDFNVµ ]ZLVFKHQ ZHL�HP XQG VFKZDU]HP

7XUP� 'LH 'DUVWHOOXQJ PLW ]ZHLPDOLJHP 0XVWHUPDWW LVW PLW JHULQJHP 0DWHULDODXIZDQG
DXVJH]HLFKQHW JHOXQJHQ�

�� 3UHLV
&KU� -� $� -RQHV
K���� 1U� ���

K�� ������

E�BG� → H�

�� 3UHLV
&� -� )HDWKHU
K���� 1U� ���

K�� ������

E�rH� pH�

�� 3UHLV
7RPD *DUDL
K���� 1U� ���

K�� ���������� ������

________
/ x x x x\
/x x xP¨P\
/ x x ¸ x\
/x xPxKxb\
/ x x ö x\
/x x xPxp\
/kx x xPx\
/x xBx å \
--------

________
/ x x x x\
/x ö ¸ x \
/ xNx x x\
/xPð x x \
/ x xPx x\
/x ¸Qx x \
/ xPÏrx û\
/xRxrxbx \
--------

________
/ x x x x\
/x x x x \
/ û x x x\
/x ºP¸ x \
/ xPõpå x\
/¨ xRð x \
/ ¸ xBxQx\
/x x ö x \
--------

)�U GDV QlFKVWH 7UHIIHQ GHU 6lFKVLVFKHQ 3UREOHPVFKDFKIUHXQGH YRP ������ �
���������� LQ 0HHUDQH VLQG MHW]W 7KHPD XQG 0RGXV GHV 3UREOHPWXUQLHUV YHUDEVFKLHGHW
ZRUGHQ�
Å7KHPDWXUQLHU 6D[HQWUHIIHQ ����´
)RUGHUXQJ� ��� 7KHPD� IUHL
%HGLQJXQJ� PLQGHVWHQV ]ZHL WKHPDWLVFKH .DPHOH �����6SULQJHU�
3UHLVULFKWHU� 0LFKDHO %DUWK
0RGDOLWlWHQ�
�� (LQVHQGHVFKOX� LVW 6RQQDEHQG� GHU ����������� ����� 8KU�
�� 'LH $XIJDEHQ VLQG SHUV|QOLFK EHLP 3UHLVULFKWHU RGHU HLQHP VHLQHU %HYROOPlFKWLJWHQ HLQ�
]XUHLFKHQ�
�� 7HLOQDKPHEHUHFKWLJW VLQG WKHPDJHUHFKWH $XIJDEHQ� GHUHQ $XWRU DXFK DP 6DFKVHQWUHIIHQ
LQ 0HHUDQH WHLOQLPPW� %HL &R�$XWRUVFKDIWHQ PX� PLQGHVWHQV HLQHU GHU $XWRUHQ SHUV|QOLFK
DQZHVHQG VHLQ�
�� 'HU 3UHLVULFKWHU KDW VHLQ 8UWHLO ELV ]XP ���������� ]X IlOOHQ� 'LHVHV ZLUG GDQQ LQ ÅKDU�
PRQLH´ YHU|IIHQWOLFKW�
'DV 7UHIIHQ ZLUG RUJDQLVLHUW YRQ 0LUNR 'HJHQNROEH �$P 5RWHQEHUJ ��� ����� 0HH�

UDQH� 7HO� ��������� ���� )D[� �������� �� ��� 3RQWLXVB3LODWXV#W�RQOLQH�GH��

7XUQLHU ���� 'DXHUNRQWR

PD[� 3XQNW]DKO

K��� K��� ����
$OW 1HX

$XI�

VWLHJH�� 3O� �� 3O� ��� 3O�

%DUWHO� (ULFK �� �� �� �� �� �

%HLQH� $UQROG �� � �� � ��� � ��� ��� �

%UXGHU� :ROIJDQJ�$OH[DQGHU � �� �� 1(8 ��

)XQN� .ODXV �� �� ��� ��� �� �

+DGDQ� +DQV �� �� � ��� � ��� �� �

+H\O� 3HWHU �� � �� � ��� � �� �� �

-RUGDQ� *XQWHU �� �� ��� ��� �� �

/DVVDKQ� +ROJHU � �� �� 1(8 ��

/D]RZVNL� 5RPXDOG �� � �� � ��� � 1(8 ���

/HKPDQQ� 7DGHXV] �� �� ��� �� ��� �

2SSLW]� 3HWHU �� �� ��� ��� �� �

3DUDGVLQVNL� 2OHJ �� � �� �� ���

3IDQQNXFKH� 0LFKDHO �� � �� ��� �� ��� �

6FKUHFNHQEDFK� 0LFKDHO �� � �� � ��� � �� ��� �

9LWDOH� /XLJL �� �� ��� ��� �� �

:DOWHU� 0DUWLQ � �� �� ��� ��� �

:LOO� :ROIJDQJ �� � �� � ��� � ��� ��� �

=DMLF� +HOPXW �� �� ��� �� ��� �

=LSI� 9RONHU �� �� �� �� ��
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1U� ��� �7� /LQ��
D� ��7/H� +��K��K� ��.G� +��H��G� ��//H� 7+��H��H��
E� ��//I� +��F��E� ��.H� +��I��J� ��7/H� /+��H��I�� �� 3��
Å(WZDV +HXVFKUHFNHQW\SLVFKH 6WUDWHJLH� VSH]LILVFKH )HVVHOXQJHQ �KLQWHUP V.� XQG VSH�

]LILVFKH %DWWHULHDE]�JH GXUFK 6FKODJ HLQHV KLQWHU GHP V. VWHKHQGHQ 6WHLQHV�´ �$XWRU�
Å(LQH VHKU XQJHZ|KQOLFKH XQG VXEWLOH 7KHPDWLN�´ �7/ >GHU /|VH�7/�@� Å6HKU VFK|QHV XQG
DQDORJHV =XVDPPHQVSLHO GHU 0lUFKHQILJXUHQ DXI EHLGHQ 6HLWHQ� (LQ Z.|QLJ LVW KLHU QLFKW
QXU XQQ|WLJ� VRQGHUQ YHUPXWOLFK VRJDU VFKlGOLFK�´ �$%� Å(WZDV JHZ|KQXQJVEHG�UIWLJ�
GLHVH +HXVFKUHFNHQ� $EHU VLH VLQG VHKU LQWHUHVVDQWH 6WHLQH�´ �0:� $XI DOOH )lOOH ÅHLQ HUIUL�
VFKHQGHV 3UREOHP�´ �::�

1U� ��� �7� eUVHN�
D� ��7�F� ��7F� ��7D� ��/�G��%G�� ��/�E� ��/D� ��E� /E� 
E� ��7F� ��7�G��%G�� ��7K� ��/H� ��/�K� ��/J� ��7K� /K� �� 3��
Å/XVWLJH �6HOEVW��(LQVSHUUXQJ GHV VFKZDU]HQ 3HUVRQDOV�´ �32� Å$QDORJH 6HOEVWHLQVSHU�

UXQJ LQ ]ZHL JHJHQ�EHUOLHJHQGHQ (FNHQ ² VFK|Q�´ �$%� Å,Q GHQ YHUVWHFNWHQ 3DWWVWHOOXQJHQ
EOHLEHQ �EHUUDVFKHQGHUZHLVH EHLGH VFKZDU]H 2IIL]LHUH DXI GHP %UHWW�´ �+=� Å*HOXQJHQH
+DUPRQLH GHU EHLGHQ 9DULDQWHQ�´ �7/� Å(LQ VFKZLHULJ ]X ILQGHQGHV ZXQGHUVFK|QHV
(FNHQ�(FKR�3DWW�´ �*-� Å(LQVSHUUXQJ YRQ 7XUP�/lXIHU LQ GHQ EHLGHQ (FNHQ PLW EHNDQQ�
WHP 6FKODJ�9HWR GHV Z/lXIHUV� 1LFKW EHVRQGHUV RULJLQHOO XQG ]LHPOLFK DXIZHQGLJ�´ ��HE��

1U� ��� �&� -RQVVRQ�
��G�F� ��F�G� ��G�7 ��7G� ��/D� ��7E� /G��
��G�H� ��H�6 ��6E� 7D�� �� 3��
Å=LODKL PLW VFKZDU]HQ 8QWHUYHUZDQGOXQJHQ LQ SHUIHNWHU )RUP�´ �+=� Å=ZHL ORFNHUH

hEXQJHQ PLW 8QWHUYHUZDQGOXQJHQ XQG )HVVHOZHFKVHO�´ �*-� Å+�EVFKHV 'XHWW�´ �9=�
Å=XP $EVFKOX� HLQH OHLFKW ]X O|VHQGH $XIJDEH� GLH DEHU PLW =LODKL� ]ZHL 8QWHUYHUZDQG�
OXQJHQ XQG )HVVHOXQJVPXVWHUPDWWV NHLQ /HLFKWJHZLFKW LVW�´ �$%� Å(LQ JDQ] WROOHV 6W�FN�
6LFKHU JLEW HV ZHOFKH� GLH UHNODPLHUHQ� GD� HV OHLFKW ]X O|VHQ VHL� ZDV ZRKO ULFKWLJ LVW�
DEHU VROFKH SHUIHNWHQ 6WHOOXQJHQ HUVW HLQPDO ]X ILQGHQ� GDV LVW GDV 6FKZLHULJH�´

'DV )D]LW YRQ 32 HULQQHUW DQ GHQ YHUJDQJHQHQ 6RPPHU� Å'HQ KRFK�VRPPHUOLFKHQ 7HPSH�
UDWXUHQ DQJHSD�W� OLH� VLFK GLH 6HULH ELV DXI GLH 
]RRORJLVFKHQ
 6W�FNH DQJHQHKP IORWW O|VHQ
² XQG DOOHV KDWWH GHQQRFK 4XDOLWlWHQ XQG &KDUDNWHU�´
'LH /|VHUOLVWH ZLUG LPPHU OlQJHU ² GDV IUHXW GHQ 5HGDNWHXU XQG YHUVFKDIIW GHP 3XQNWH�

]lKOHU LPPHU PHKU $UEHLW� *OHLFK GUHL QHXH /|VHU EHJU��H LFK PLW GHQ (LQVHQGXQJHQ ]X
GHQ +HIWHQ �� XQG ��� :ROIJDQJ $OH[DQGHU %UXGHU� +ROJHU /DVVDKQ XQG 5RPXDOG
/D]RZVNL� /HW]WJHQDQQWHU HUKHEW JOHLFK PLW GHU 0D[LPDOSXQNW]DKO GHQ $QVSUXFK DXI GLH
6SLW]H LP /|VHUZHWWEHZHUE� GDEHL NRQQWH QXU GHU DOWH +DXGHJHQ 0LFKDHO 6FKUHFNHQEDFK
6FKULWW KDOWHQ� $XIVWLHJH DXI GHU ����3XQNWH�6NDOD JDE HV YLHOH� KHUYRUJHKREHQ VHLHQ KLHU
GHU �� $XIVWLHJ YRQ 3HWHU 2SSLW] XQG GHU 1RFK�1LFKW�$XIVWLHJ 1U� �� YRQ 0LFKDHO 3IDQQ�
NXFKH� 'D PX� HU QRFK ELV ]XU QlFKVWHQ $XVZHUWXQJ ZDUWHQ�

7XUQLHUH��7XUQLHUH����

'LH 7KHPHQ I�U GDV �� :&&7 VLQG MHW]W RIIL]LHOO YHUDEVFKLHGHW� YRU GHU %HNDQQWJDEH GHU
RIIL]LHOOHQ GHXWVFKVSUDFKLJHQ hEHUVHW]XQJ YHUZHLVH LFK DOOH ,QWHUHVVLHUWHQ DXI GLH HQJOLVFKHQ
7KHPHQEHVFKUHLEXQJHQ LQNO� %HLVSLHODXIJDEHQ LP ,QWHUQHW XQWHU
KWWS���ZZZ�VDXQDODKWL�IL?aVWQLHNDW?SFFF�

�� HKU� (UZlKQXQJ� 1U� ��� YRQ -� /RLV 	 -� .DSURV
��'�F� 7D� ��.H� 'E��
��6�H� 'E� ��.I� 7I��
7URW] GHV UHLFKOLFKHQ VFKZDU]HQ )LJXUHQPDWHULDOV HLQH VHKHQVZHUWH $XIJDEH PLW )HVVH�

OXQJVPDWWV� 'DEHL ZHFKVHOQ QLFKW QXU Z'E� XQG Z7D� LKUH )XQNWLRQHQ �)HVVHOXQJ�0DWW�
]XJ�� VRQGHUQ DXFK V'F� XQG V6G� �)HVVHOXQJVVWHLQ�6FKODJ GHU GLH 0DWWIHOGHU H� E]Z� I�
GHFNHQGHQ ZHL�HQ 6SULQJHU��

�� HKU� (UZlKQXQJ� 1U� ��� YRQ 5� $UQROG
D� ��'I� /�I� ��'E� .H� ��.F� .H��
E� ��.F� .H� ��7E� /I� ��/E� .H��
F� ��.D� .F� ��D� /G� ��7H� .�F��
G� ��D� .F�� ��.D� /G� ��/E� .F��
'DUVWHOOXQJHQ YRQ ZHL�HP XQG VFKZDU]HP .|QLJVVWHUQ VLQG UHLFKOLFK EHNDQQW� EHVRQ�

GHUV LP +LOIVPDWW�=ZHL]�JHU� ,P YRUOLHJHQGHQ 6W�FN VHKHQ ZLU ]XVlW]OLFK ZHL�HQ /lXIHU�
VWHUQ XQG %DWWHULHDE]�JH GHV Z.|QLJV� ZDV WURW] GHU RIIHQEDU QLFKW ]X YHUPHLGHQGHQ�
XQVFK|QHQ 0HKUOLQJVELOGXQJ DOV HLQ VHKU DQHUNHQQHQVZHUWHU .UDIWDNW GHV ZDJHPXWLJHQ
$XWRUV ]X ZHUWHQ LVW� *HJHQ�EHU GHU LQ GHU /|VXQJVEHVSUHFKXQJ HUZlKQWHQ $XIJDEH YRQ
&�-� )HDWKHU PLW �� 6WHLQHQ PX� GLH LQ 1U� ��� HU]LHOWH HQRUPH 0DWHULDOHLQVSDUXQJ KHU�
YRUJHKREHQ ZHUGHQ �/|V� &-)� D� ��7�H� /�D� ��/H� .E� ��.G� .E��� E� ��.I� .G�
��.J� /F� ��'I� .�H��� F� ��7�E� .�E�� ��.G� /D� ��'H� .�E��� G� ��.I� .G� ��'F�
/F� ��'J� .H����

�� HKU� (UZlKQXQJ� 1U� ��� YRQ )� )LHGOHU
��G� /�G�� ��6E�G� 7F��
��I� 7�G� ��6H�G� /J��
6ROFKH =LODKL�:HFKVHO�7KHPDWLN ELHWHW QLFKWV 1HXHV� GRFK QLFKW LPPHU JHOLQJW VLH LQ VR

KDUPRQLVFKHU XQG |NRQRPLVFKHU $UW XQG :HLVH ZLH KLHU�

�� /RE� 1U� ��� YRQ 5� $UQROG
D� ��/J� I�J�6 ��'K� 6I��
E� ��6H� I�H�'� ��7I� '�I��
F� ��'H�� I�H�7 ��I� 7H��
G� ��7J�� I�J�/ ��6I� /I��

�� HKU� (UZlKQXQJ
7RPD *DUDL
K���� 1U� ���

K�� ������� �����

�� HKU� (UZlKQXQJ
-� /RLV 	 -� .DSURV
K���� 1U� ���

K�� ������� ������

�� HKU� (UZlKQXQJ
5DQGROI $UQROG
K���� 1U� ���

K�� �����

E�PG� → D�� F� �RE� → F�

G� �pF� → E�

________
/ x x x x\
/º x õ x \
/ ¨ å x x\
/önx x x \
/ ð ¹ x x\
/xBxkx x \
/ x x x x\
/x x x x \
--------

________
/ Ï xkx x\
/x xPxNx \
/ x ¸nx x\
/x µPåKåB\
/ xQö xPx\
/x õ ¸ ¸ \
/ x x xpx\
/¨ x x x \
--------

________
/ x x x x\
/x x xPÎ \
/ x x õ x\
/x x º x \
/ xpû x x\
/xRxpx x \
/ ðP¸ x x\
/x x x x \
--------
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'LH 1HLJXQJ GHV $XWRUV ]X 7DVN�'DUVWHOOXQJHQ LVW ZLH EHL 1U� ��� DXFK KLHU XQYHU�
NHQQEDU� 'LH .RQVWUXNWLRQVOHLVWXQJ ]X GLHVHP Å$OO�&KDPlOHRQ�3K|QL[µ �7HUPLQRORJLH
QDFK 5� :LHKDJHQ� LQ =\NOXV�)RUP YHUGLHQW $QHUNHQQXQJ� ]XPDO KLHU ZDKUVFKHLQOLFK HUVW�
PDOV GLH 0LQLPDOIRUP �� ZHL�HU %DXHU�� HU]LHOW ZXUGH� $EJHVHKHQ YRP EDQDOHQ VFKZDU�
]HQ 6SLHO OHLGHW DXFK KLHU GLH bVWKHWLN GXUFK GLH NRPSOL]LHUWH $UW XQG :HLVH GHU
0HKUOLQJVELOGXQJ� VR GD� LFK GHU 'DUVWHOOXQJ GHU ,GHH GXUFK GHQ JOHLFKHQ $XWRU LQ Å'LH
6FKZDOEHµ ��������� 1U� ����� DOV 9LHUVSlQQHU XQG EHL 9HU]LFKW DXI GLH 0LQLPDOIRUP
GHQ 9RU]XJ JHEH�

�� /RE� 1U� ��� YRQ *� -RQVVRQ� 5� :LHKDJHQ X� +� =DMLF
D� ��'�K� 7I� ��7H� 7I��
E� ��'�H� 7D� ��/G� I��
1LFKW GLH 6HOEVWIHVVHOXQJHQ ���'J��"� ��'H��"� ]ZHFNV /LQLHQ|IIQXQJ I�U GLH %ORFN�

VWHLQH ���7H�� ��/G�� I�KUHQ ZHJHQ 6FKDFKJHERWHQ ]XP =LHO� VRQGHUQ QXU GHU 6FKODJ GHU
ZHL�HQ )HVVHOILJXUHQ� (LQH VHKU KDUPRQLVFKH 'DUVWHOOXQJ PLW IHLQHP DQDORJHQ 6SLHO� 'D�
GHU ]ZHFNV =ZLOOLQJVELOGXQJ YRQ F� QDFK I� YHUVHW]WH Z%DXHU GHUDUW DNWLY LQV *HVFKHKHQ
HLQJUHLW ���� I���� VFKHLQW PLU MHGRFK HKHU HLQ 0DQJHO ]X HLQ�

�� /RE� 1U� ��� YRQ '� 0�OOHU
D� ��7I� /I� ��.D� /J� ��7D� /J� ��6E� /F��
E� ��7I� /H� ��7D� /I� ��6E� /J� ��.D� /F��
'DV 6SLHO PLW VLFK ZHFKVHOVHLWLJ HQWIHVVHOQGHQ ZHL�HQ /lXIHUQ LP +LOIVPDWW�9LHU]�JHU

JLEW HV VFKRQ LQ =ZHLVSlQQHUIRUP� DOOHUGLQJV PLW UHODWLY KRKHP 0DWHULDODXIZDQG� �]� %�
+� *UXEHUW ÅLGHH 	 IRUPµ ����� XQG DXFK HLQH VSDUVDPH 9HUVLRQ DOV +LOIVPDWW�)�QI]�JHU
H[LVWLHUW �%� (OOLQJKRYHQ 	 =� 0DVODU� $QGHUQDFK�7XUQLHU ������ +LHU LVW MHGRFK JHVFKLFNW
PLWWHOV =ZLOOLQJVELOGXQJ HLQH K�EVFKH� VSDUVDPH )DVVXQJ JHOXQJHQ�

�� /RE� 1U� ��� YRQ $� %HLQH
D� ��7J� 6G� ��7I�� .F� ��.I� .G� ��7J� 6H��
E� ��.H� /K� ��7J� .F� ��.I�� .G� ��7J� 6H��
(FKR�0DWWV LQ � =�JHQ PLW JHQDX GLHVHP VSDUVDPHQ 0DWHULDO VLQG EHNDQQW� VRJDU

RKQH =ZLOOLQJVELOGXQJ �]� %� +� *UXEHUW�'� 0�OOHU Å6DKVµ ����� �� HKU� (UZ�� V� DXFK
(� $OEHUW Å,05µ 9RO �� 1U� ������ ,Q 1U� ��� ZHUGHQ MHGRFK GXUFK =ZLOOLQJVELOGXQJ ]ZHL

�� HKU� (UZlKQXQJ
)UDQN )LHGOHU
K���� 1U� ���

K�� ������� �����

�� /RE
5DQGROI $UQROG
K���� 1U� ���

K�� ������

E�KK� ↔PJ�
F� �PK� → I�
G� �PK� → K�

�� /RE� *� -RQVVRQ�
5� :LHKDJHQ 	 +� =DMLF
K���� 1U� ��� �V� K���� 6� ���

K�� �����

E�pF� → I�

________
/ x x x x\
/x x öbx \
/ ö ¸ x x\
/x ¨RxPx \
/ x ¸Kxnx\
/x x x x \
/ x x xkx\
/x x x x \
--------

________
/ x x û õ\
/x x xpåB\
/ xRö xP¸\
/x x x ¸K\
/ x x x x\
/x x x x \
/ x x x x\
/x x Î x \
--------

________
/ x x x º\
/û x x x \
/ x õ Î å\
/x x ð x \
/ x xQx x\
/x ¹ x xb\
/ x xrx x\
/¨ x x xB\
--------

(UVWGDUVWHOOXQJ GHV 'MXUDVHYLF ���� $OVR $EVWDQG � ]ZLVFKHQ 6FKO�VVHO XQG 'URKXQJ� :lK�
UHQG GHU /|VXQJ EHWULWW GHU Z7 MHGHV )HOG GHU E�/LQLH�´
0LW NK� VWDWW K�� 'LH :LGPXQJ Å$OOHQ &<&/21(�0DFKHUQ´ LVW QDFK]XWUDJHQ� 'HU

'LDJUDPPIHKOHU LVW EHVRQGHUV EHGDXHUOLFK� GD GRFK �EHUUDVFKHQGHUZHLVH HLQLJH /|VHU
GLH *HKHLPQLVVH GHU 6WHOOXQJ HUJU�QGHWHQ �XQG GDI�U ODSLGDUH � 3� DXIV 'DXHUNRQWR
EHNDPHQ�� Å'HU PDJLVFKH Z7 ]LHKW LQ EHLGHQ 3KDVHQ ]\NOLVFK DXI GHU E�/LQLH XQG GDV
P��WH HLQHQ ��IDFKHQ 'MXUDVHYLF HUJHEHQ ² YLHOOHLFKW (UVWGDUVWHOOXQJ"´ �06� 9|OOLJ NRU�
UHNW� :: ODSLGDU� Å'DV ZLUNOLFK 6FKZLHULJH DQ GLHVHP 3UREOHP LVW GLH :LGHUOHJXQJ YRQ
P7E� ]X ILQGHQ�´ *HQDX� 6R HLQIDFK LVW GDV� 8QG QXQ UDQ DQ GLH 1U� ����

1U� ��� �$� %HLQH�
D� ��6D�� /D� ��7F�� /F� ��/F� /K� ��7I� /�I� ��/E� /E��
E� ��/I�� /�I� ��7G� /D� ��7I�� .�F� ��7D� /K� ��7G� /�G�� �� 3��
ÅD� $XI� XQG $EEDX HLQHU %DWWHULH� RKQH VLH DE]XIHXHUQ� E� DXFK GHU ]ZLOOLQJVELOGHQGH

7XUP UHLKW VLFK LQ GHQ 2SIHUUHLJHQ HLQ� 6FKZDU]HU 0LQLPDO PLW UH]LSURNHP )XQNWLRQV�
ZHFKVHO GHU ZHL�HQ %ORFN� XQG 2SIHUILJXUHQ�´ �$XWRU� Å)HLQ GHWHUPLQLHUWH %HLQH GHV
VFKZDU]HQ /lXIHUV�´ �+=� Å3HUIHNWH /HQNXQJHQ� DOV =ZLOOLQJ HLQGUXFNVYROO�´ �32� Å%ORFN�
XQG 0DWWZHFKHO� )UDSSLHUHQG GLH =ZLOOLQJVELOGXQJ GXUFK +LQ]XI�JHQ GHV GLFNHQ %UXP�
PHUV F��´ ��HE��

1U� ��� �0� :DOWHU�
��.D� 'D�� ��.E� 'K� ��D�' 'D� ��'F�� 'F�� ��.D� '�F� ��.D� 'K� ��.D� 'D�� �� 3��
Å5�FNNHKU GHV Z.|QLJ� ZlKUHQGGHVVHQ GLH V'DPH ]ZLVFKHQ]HLWOLFK DOOH (FNHQ EHVXFKW

KDW�´ ��HE�� Å(UVW GHU �� ZHL�H =XJ ]ZLQJW ]XP 1DFKGHQNHQ�´ �+=� Å)�U GLH HUVWHQ GUHL
=�JH JLEW HV NHLQH YHUQ�QIWLJH $OWHUQDWLYH� DEHU PLW GHP Z.�5XQGODXI� GHP Z'�2SIHU
XQG GHP ,GHDOPDWW LVW GRFK HLQ QHWWHU :HQLJVWHLQHU HQWVWDQGHQ�´ �$%� Å'XUFKDXV ZLW]LJ�´
�9=� /9 EUDXFKWH WURW]GHP ÅD ORW RI WLPH IRU VROYLQJ�´

1U� ��� �.� 0XUDOLGKDUDQ�
D� ��H� 6E� ��*G� 7F��
E� ��H� 7F� ��*G� 6E�� �� 3��
Å=ZHLPDO KDUPRQLVFKH ,GHDOPDWWKHUEHLI�KUXQJ�´ �9=� Å$QDORJHV 6SLHO PLW (LQIDFK� XQG

'RSSHOVFKULWW GHV V%DXHUQ ]XP %ORFN XQG %RFN� )XQNWLRQVZHFKVHO GHU PDWWJHEHQGHQ
Z6WHLQH XQG ,GHDOPDWWV�´ �$%� Å6FK|QH 0XVWHUPDWWV�´ �0:� Å)HGHUJHZLFKW´ �+=� Å6HKU
VFK|Q JHPDFKW�´ �3+� Å:HOFK HLQH :RKOWDW� GD� HV DXFK QRFK VROFKH $XIJDEHQ JLEW�´ ��HE��

1U� ��� �.� 0XUDOLGKDUDQ�
D� ��.H� 'H� ��*I� 7K��
E� ��.F� 7K� ��*E� 'F�� �� 3��
Å� [ *�6SUXQJ ]XP %ORFN I�U HLQ )HVVHOXQJVPXVWHUPDWW� 1HWWH .OHLQLJNHLW�´ �9=� Å)HV�

VHOPRGHOOPDWW PLW )XQNWLRQVZHFKVHO Z'�Z7� %HLGH VFKZDU]H *UDVK�SIHU PDFKHQ HEHQ�
IDOOV )XQNWLRQVZHFKVHO� %HHLQGUXFNHQG�´ �3+� Å+DW bKQOLFKNHLWHQ PLW GHU YRULJHQ
$XIJDEH� DEHU PHKU 6WHLQH XQG )HVVHOXQJVPDWWV�´ �$%� Å(WZDV VFKDGH� GD� GLH EHLGHQ
V%%H�J� VHLQ P�VVHQ�´ ��HE��

1U� ��� �-� /|ULQF�
��� .I� ��Q/LF� Q/LE� ��Q/LEJ� .H��
��Q/LI� .G� ��.H� Q/LF� ��Q/LH� .H��
��Q/LJ� .H� ��.H� Q/LG� ��.I� .I�� �� 3��
Å'UHLIDFK�(FKR HLQHV VSH]LILVFKHQ 0DWWELOGHVµ �$XWRU� Å'LH EHLGHQ /|VXQJHQ VLQG

HFKRDUWLJ XQG JXW� DEHU GDV 6DW]VSLHO SD�W QLFKW VR UHFKW GD]X�´ ��HE�� Å0LW .|.R Ol�W VLFK
GLHV YLHO OHLFKWHU GDUVWHOOHQ DOV RKQH�´ �$%� )LQGHQ PX� PDQ GLH 6WHOOXQJ DEHU WURW]GHP
HUVW HLQPDO ���
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YHUWHLGLJHQ�´ �$XWRU� 'DV 3UREOHP IDQG ZHJHQ GHU PHKUIDFK ZLHGHUKROWHQ VFKZDU]HQ
:LGHUOHJXQJHQ JHWHLOWH $XIQDKPH� $XFK ZXUGH GHU (LQVDW] ÅYRQ JOHLFK YLHU YHUVFKLHGH�
QHQ 0lUFKHQVWHLQHQ ��� DOV QLFKW JHOXQJHQ�´ EH]HLFKQHW �$%� 'LH ,GHH GHV $XWRUV ZXUGH
DEHU SRVLWLY DXIJHQRPPHQ� Å,Q GHQ 9HUI�KUXQJHQ NDQQ 6FKZDU] QDFK ZHL�HQ 6HOEVWEH�
KLQGHUXQJHQ E]Z� QDFK GHU 6FKDIIXQJ YRQ QHXHQ =XJEDKQHQ I�U GHQ *UDVK�SIHU GLH HQW�
VSUHFKHQGH /HZPDQ�3DUDGH ZlKOHQ� 1XU GHU 6FKO�VVHO VFKDIIW NHLQH ZHLWHUH 6FKlGLJXQJ�
7URW] GHV =RRV UHODWLY O|VHUIUHXQGOLFK�´ �*-�
�HE� VDQGWH HLQHQ ]LHPOLFK GLUHNWHQ .RPPHQWDU� GHQ LFK QLFKW XQEHDQWZRUWHW ODVVHQ

P|FKWH� Å,FK ZHUGH GLH GLUHNWHQ =ZHL]�JHU ZRKO QLH YHUVWHKHQ XQG DXFK QLH OLHEHQ�
:DUXP ZHUGHQ � 9HUI�KUXQJHQ DQJHJHEHQ� ZHQQ HV GRFK WDWVlFKOLFK �� VLQG" :HUGHQ
GLH =�JH GHV (UON|QLJV QXU GHVKDOE QLFKW DN]HSWLHUW� ZHLO VLH GHP $XWRU QLFKW LQ GHQ .UDP
SDVVHQ" ��� ,FK EHKHU]LJH GHVKDOE ZHLWHU PHLQHQ /HLWVSUXFK� )LQJHU ZHJ YRQ PRGHUQHQ
GLUHNWHQ =ZHL]�JHUQ�´ =XP *O�FN JLEW HV DXFK LP 3UREOHPVFKDFK YHUVFKLHGHQH
*HVFKPlFNHU� 0HLQH 0HLQXQJ GD]X LVW IROJHQGH�
(LQ 
9HUI�KUXQJV�Y
 VWHKW JHPl� .RQYHQWLRQ YRU DOOHP LP =ZHL]�JHU I�U YRP $XWRU

DQJHGDFKWH WKHPDWLVFKH 9HUI�KUXQJHQ� 'LH 7DWVDFKH� GD� HLQ =XJ DQ HLQHU HLQ]LJHQ V3D�
UDGH VFKHLWHUW XQG YRQ /|VHSURJUDPPHQ GHVKDOE DOV VROFKH DQJHJHEHQ ZLUG� PDFKW LKQ
P� (� QRFK ODQJH QLFKW ]X HLQHU 9HUI�KUXQJ� 'D� LQ GHU ��� GHU Z(UON|QLJ LP :HJH VWHKW
XQG GHVZHJHQ VHLQH :HJ]�JH EHVRQGHUV ]X DQDO\VLHUHQ VLQG� ZXUGH YRQ IDVW DOOHQ /|VHUQ
HUNDQQW� 'LH IHKOHQGH 6FKlUIH EHL GHU $XVSUlJXQJ GHV 9HUI�KUXQJVVSLHOV LVW DOOHUGLQJV
EHGDXHUOLFK� HLQH .RQ]HQWUDWLRQ DXI ]ZHL WKHPDWLVFKH 9HUI�KUXQJHQ ZlUH KLHU VLFKHU EHV�
VHU�
$EVROXWLVPHQ ZLH GLH Y|OOLJH 1HJLHUXQJ HLQHU $XIJDEHQJDWWXQJ RGHU HLQHV VSH]LHOOHQ

6WLOV JDE HV VFKRQ LPPHU XQG ZLUG HV LPPHU JHEHQ� 6FKRQ $� *HKOHUW VSUDFK GHP =ZHL�
]�JHU YRU HLQHP 'UHLYLHUWHOMDKUKXQGHUW GLH ([LVWHQ]EHUHFKWLJXQJ DE� *0 3HWNRY YHUWULWW
KHXWH GLH 0HLQXQJ� GD� GLH 3RWHQ]HQ GHU RUWKRGR[HQ 6WHLQH XQG %HGLQJXQJHQ DOOJHPHLQ
HUVFK|SIW VLQG� 1DW�UOLFK KDEHQ EHLGH XQUHFKW� .ULWLN VROOWH VLFK DXI NRQNUHWH 3XQNWH HLQHU
6WHOOXQJ XQG GHUHQ /|VXQJ EH]LHKHQ� QXU VR KLOIW VLH DXFK GHP $XWRU� $EJHVHKHQ GDYRQ
LVW GDV 7KHPD /HZPDQ PLW WKHPDWLVFKHQ 9HUI�KUXQJHQ NHLQHVIDOOV PRGHUQ� VRQGHUQ XUDOW�
8QG LFK ILQGH HV JXW� GD� VLFK $XWRUHQ GDPLW EHVFKlIWLJHQ� RUWKRGR[HV *HGDQNHQJXW
PlUFKHQVFKDFKVSH]LILVFK GDU]XVWHOOHQ�

1U� ��� �5� $VFKZDQGHQ�
'LH /|VXQJ YRP $XWRU SHUV|QOLFK�
Å��P7E� >Z6F�@ " $ GURKW ��P7E� >Z/+G�@ � %
��� 6�I� D ��P7E� >Z%G�� Z/+D�� �/I�@ � &
��� 6�I� E ��P7E� >Z/+(8G�� �/I�@ � '
��� 6�I� F ��P7E� >V/I�� �%I�@ � (
��� 6�I� G ��P7E� >Z/+F�� �%I�@ � )
��� 6�I� H ��P7E� >Z%G�� Z%D�� �%I�@ � *
DEHU�
��� G�F� >Z%F�@ �
'LH :LGHUOHJXQJ IXQNWLRQLHUW QXU� GD :LHGHUJHEXUWHQ YRU 8PIlUEXQJHQ GUDQNRPPHQ��
��P7E� >Z%G�� Z/+D�@ � & GURKW ��P7E� >Z/+(8G�@ � '
��� 6�I� D ��P7E� >Z/+G�� �/I�@ � %
��� 6�I� E ��P7E� >V/I�� �/I�@ � (
��� 6�I� F ��P7E� >Z/+F�� �%I�@ � )
��� 6�I� G ��P7E� >Z%G�� Z%D�� �%I�@ � *
��� 6�I� H ��P7E� >Z6F�� �%I�@ � $
��� 6E� >Z6E�@ ��P7E� >Z/+G�@ �

IHLQH )DUEZHFKVHO�(FKR�
PDWWELOGHU HU]LHOW� (V EOHLEW
]X KRIIHQ� GD� HV NHLQHQ
9RUJlQJHU JLEW�

$OOHQ 9HUIDVVHUQ GHU
DXVJH]HLFKQHWHQ $XIJD�
EHQ KHU]OLFKHQ *O�FN�
ZXQVFK ]X LKUHP (UIROJ�
XQG 3UREOHPIUHXQG )�
5LFKWHU HLQ 'DQNHVFK|Q I�U
GDV 9HUWUDXHQ� GDV PLU PLW
GHU hEHUWUDJXQJ GHV 5LFK�
WHUDPWHV HQWJHJHQJH�
EUDFKW ZXUGH�

+RUVW %|WWJHU
,QW� ),'(�3UHLVULFKWHU
=Z|QLW]� LP 1RY� ����

]X ���� %� 0LORVHVNL 	
=� 0LKDORYVNL
0$7 ����

K�� �������� ������

]X ���� )� 6LPRQL
3UREOHHPEODG ����

K�� ������� �����

]X ���� =� -DQHYVNL
(XURSD�5RFKDGH ����

K�� ������� ������

]X ���� (� +ROODGD\
,05 ����� �� HKU� (UZ�

K�� ���������� �����

]X ���� (� .RVMXUD
6FKDFKPDWQDMD 3RHVLD ����

K�� ���������� �����

]X ���� &�-� )HDWKHU
+DWFKLQJV ����

K�� ������

E�PG� → H�� E�pH�→ H�

G� RKQHPG�

________
/ x x x x\
/å x å x \
/px x x x\
/x x õ xn\
/ xpxKxpx\
/ûnxPx ¸P\
/NöQx ¹px\
/xBx x x \
--------

________
/ x x x x\
/x xnx x \
/ xpx x x\
/û x x ºR\
/ µ ð x x\
/xpx xRx \
/ x x x x\
/xBx õ xb\
--------

________
/ xRx x x\
/x xN¸ º \
/ x ¸Kxpx\
/õ xNµBx \
/ ¸ xrx x\
/x x xpå \
/ x x x x\
/xkx x x \
--------

________
/ x x x å\
/x x x x \
/ x x xRx\
/x x xKx \
/ x xnx x\
/x x xkx \
/ x x x x\
/x x x x \
--------

________
/ x xRx x\
/å xKx û \
/ x x x x\
/x ¸ x x \
/ x xnx x\
/õ x x x \
/ x x x x\
/x x x x \
--------

________
/ x x x x\
/xPx ¸ ö \
/ ¹ x x õ\
/xPxPðpxP\
/R¹ xpxPö\
/x ûPx x \
/Pº x x x\
/Î x å x \
--------

90 79

�� /RE
'LHWHU 0�OOHU
K���� 1U� ���

K�� �����

E�ND� → D�

�� /RE
$UQROG %HLQH
K���� 1U� ���

K�� �����

E�bK� → G�

________
/ x x x x\
/ö x x x \
/ ð x x x\
/x x x x \
/ x x x x\
/xPx x ¸P\
/På x å x\
/Î xbº xk\
--------

________
/ x x µ x\
/x å x x \
/ x x x x\
/x x x x \
/ x xKx x\
/x x xRx \
/ û x x º\
/x x x x \
--------


