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�� HKUHQGH (UZlKQXQJ�
1U� ��� YRQ 9XNRWD
1LNROHWLF
��'G� ���6J�� .H� ��I��
.G� ��7G�� H�G���
��� 6�F� ��'D�� 6E�
��'H�� 7H� ��6G�� 6�G��
��� /�J� ��6J�� .H� ��7I��
.G� ��7G�� /�G��
��� 6F� ��7H�� .�I� ��6H��
.I� ��7I�� H�I��
'LH YROO]�JLJH 'URKXQJ

VRZLH GLH � $EVSLHOH ZDUHQ
ZRKO I�U MHGHQ /|VHU HLQH
4XDO� 'DV LVW WDWVlFKOLFK
ÅXUZ�FKVLJH 6HOEVWPDWW�
NXQVWµ�

/RE� 1U� ��� YRQ 'U� 8� $XKDJHQ 	 0� =XFNHU
��7F� E� ��7I� E� ��'E� .H� ��6F� .G� ��7I� .H� ��'H�� .G� ��7F� E�F��
*HILHO PLU YRQ GHQ HLQIDFKHQ 5lWVHOQ QRFK DP EHVWHQ� 7XUPUXQGODXI XQG ]XVlW]OLFKH

'DPHQU�FNNHKU LQ DQJHQHKPHU 6WHOOXQZJ�

'UHVGHQ� -DQXDU ���� 0LFKDHO 6FKUHFNHQEDFK

KDUPRQLH�,QIRUPDOWXUQLHU���������²�0lUFKHQVFKDFK
3UHLVEHULFKW YRQ )UDQN 5LFKWHU� 7ULQZLOOHUVKDJHQ

0LW GLHVHP 3UHLVEHULFKW VROO GLH OHW]WH ·$OWODVW· DXV GHU 5HGDNWHXUV]HLW YRQ 7RUVWHQ /LQ�· QXQ
HQGOLFK DEJHDUEHLWHW ZHUGHQ� :LH OHLGHU KlXILJ EHL VROFKHQ $UEHLWHQ KLHOW HV GHU XUVSU�QJ�
OLFK YRUJHVHKHQH 3UHLVULFKWHU WURW] PHKUIDFKHU (ULQQHUXQJ PLW GHP 0RWWR� Å/LHEHU JDU QLFKW
DOV ]X VSlW´� VR GD� LFK PLFK DOV EHNHQQHQGHU 1LFKW�0lUFKHQVFKDFK�([SHUWH VHOEVW DQ GDV
9HUIDVVHQ GHV 8UWHLOV KHUDQZDJWH� 1DWXUJHPl� LVW HLQ VROFKHU (QWVFKHLG VXEMHNWLY JHIlUEW�
GLH 'RPLQDQ] YRQ RUWKRGR[HQ 0RWLYHQ JHSUlJWHU $XIJDEHQ LQ GHQ $XV]HLFKQXQJVUlQJHQ
LVW DQJHVLFKWV GHUHQ 4XDOLWlW DEHU SUREOHPORV REMHNWLY ]X EHJU�QGHQ�
hEHUKDXSW LVW PHLQHU 0HLQXQJ QDFK ]X EHREDFKWHQ� GD� HV LP 0lUFKHQVFKDFK DQ

ÅHFKWHQ´ 0lUFKHQVFKDFKWKHPHQ PDQJHOW� (LQH +RO]KDXVHQ�9HUVWHOOXQJ EOHLEW QXQ HLQPDO
YRQ GHU ,GHH KHU XUDOW� DXFK ZHQQ VLH PLW 0lUFKHQILJXUHQ XPJHVHW]W ZLUG� 6SRUDGLVFKH
9HUVXFKH� QHXH 7KHPHQ ]X HUVFKOLH�HQ �]� %� PlUFKHQVFKDFKW\SLVFKH /LQLHQNRPELQDWLR�
QHQ�� ZXUGHQ X� D� YRQ 7RUVWHQ /LQ� LQLWLLHUW XQG VLQG VHKU ]X EHJU��HQ� 'DUDXI EHUX�
KHQGH $XIJDEHQ ZHLVHQ EHL KLQUHLFKHQGHU $XVHLQDQGHUVHW]XQJ PLW GHP 7KHPD UHLFKHQ
,QKDOW DXI� VLQG DEHU OHLGHU YLHO ]X VHOWHQ� $OO]XRIW HUVFK|SIW VLFK GDV 0lUFKHQKDIWH LQ DOW�
EHNDQQWHQ ,QKDOWHQ� 8PZDQGOXQJHQ� 0DWWELOGHU ��� 1DW�UOLFK KDEHQ GLHVH $XIJDEHQ LKUH
%HUHFKWLJXQJ� DEHU I�U HLQHQ 3UHLVEHULFKW NRPPHQ VLH QXU LQ $XVQDKPHIlOOHQ LQ %HWUDFKW�
1U� ��� �7ULERZVNL� KlWWH EHL %HVFKUlQNXQJ GHV ,QKDOWV DXI GLH 9DULDQWHQ� LQ GHQHQ GLH

V' HLQH QRPLQDO VFKZlFKHUH HLJHQH )LJXU YHUVWHOOW� HLQH $XV]HLFKQXQJ YHUGLHQW� ,Q GHU
DEJHGUXFNWHQ )RUP PDFKW GDV 6W�FN HLQHQ ]X XQDXVJHJRUHQHQ (LQGUXFN�
9RQ GHQ �� NRUUHNW JHEOLHEHQHQ $XIJDEHQ JHODQJWHQ IROJHQGH LQ GHQ (QWVFKHLG�

�� HKU� (UZlKQXQJ
9XNRWD 1LNROHWLF
K���� 1U� ���

V�� ������

/RE
8� $XKDJHQ 	 0� =XFNHU
K���� 1U� ���

V�� �����

________
/Bx x õ x\
/x x ¸p¨b\
/ ¹Px ¨ x\
/¸Pû ð x \
/Rxpx µ º\
/ö x x x \
/px ¹ ¹ x\
/xqx x µ \
--------

________
/ x x x x\
/x x ¸ x \
/ x xpx x\
/µ x ¹ x \
/ ¸ x x x\
/xPxKx x \
/ xrx x x\
/xnxkÏ x \
--------

7XUQLHUDXVVFKUHLEXQJ
7KHPDWXUQLHU Å:HQGD���´

$QOlVVOLFK GHV ��� *HEXUWVWDJV YRQ 'U� .ODXV :HQGD DP ��� �� ���� VFKUHLEW GHU gVWHUUHL�
FKLVFKH 6FKDFKEXQG HLQ LQWHUQDWLRQDOHV .RPSRVLWLRQVWXUQLHU DXV�
9HUODQJW VLQG ORJLVFKH 'UHL� XQG 0HKU]�JHU
D� PLW HLQHP RGHU PHKUHUHQ 0lUFKHQVWHLQHQ GHU 6RUWHQ *UDVK�SIHU� 1DFKWUHLWHU� /LRQ

XQG 1RQVWRS�(TXLKRSSHU�
E� PLW HLQHU GHU IROJHQGHQ 0lUFKHQEHGLQJXQJHQ� &LUFH� 0DGUDVL �DXFK 5H[ LQFOXVLYH��

$QWLFLUFH� 0DGUDVL�&LUFH�
F� PLW HLQHU .RPELQDWLRQ YRQ D� XQG E��

3UHLVULFKWHU LVW 'U� .ODXV :HQGD� (V VWHKHQ *HOG� XQG %XFKSUHLVH LP *HVDPWZHUW YRQ PLQ�
GHVWHQV ��� (XUR ]XU 9HUI�JXQJ� GLHVHU %HWUDJ NDQQ EHL VWDUNHU %HWHLOLJXQJ QRFK DXIJH�
VWRFNW ZHUGHQ�
'LH 3UREOHPH VLQG ELV VSlWHVWHQV ��� ��� ���� DQ GHQ 7XUQLHUOHLWHU
+HOPXW =DMLF�
$����� :LHQ�
3DUNJDVVH ������

HLQ]XVHQGHQ� 'HU 3UHLVEHULFKW ZLUG LP /DXIH GHV -DKUHV ���� LQ )RUP HLQHV 6RQGHUGUXFNV
YHU|IIHQWOLFKW XQG DOOHQ 7HLOQHKPHUQ ]XJHVDQGW�

9HUIU�KWHU�6LOYHVWHUVFKHU]"
1RFK NHLQH .OlUXQJ���

=X GHU LP YRULJHQ +HIW ZLHGHUJHJHEHQHQ 0LWWHLOXQJ �EHU GHQ JUDQGLRVHQ (UIROJ GHV 6WUDO�
VXQGHU 6FKDFKVSRUWOHUV 6FKRVFKLHV EHL HLQHU DQJHEOLFKHQ (XURSDPHLVWHUVFKDIW LP 3UREOHP�
VFKDFK HUUHLFKWHQ PLFK GLYHUVH +LQZHLVH XQG 0HLQXQJHQ� DP DXVI�KUOLFKVWHQ YRQ 'RPLQLN
6SHHU� GHVVHQ ,QKDOW LFK KLHU ]XQlFKVW NXU] ]XVDPPHQIDVVHQ P|FKWH�
=XQlFKVW VHL IHVWJHKDOWHQ� GD� DOOH GLH LQ GHQ HQWVSUHFKHQGHQ $UWLNHOQ GHU 2VWVHH�=HL�

WXQJ HUZlKQWHQ *UR�YHUDQVWDOWXQJHQ LP 3UREOHPVFKDFKO|VHQ NHLQHP KDUPRQLH�/HVHU
EHNDQQW VLQG� JHVFKZHLJH GHQQ RIIL]LHOOHQ &KDUDNWHU WUDJHQ� 'LHV DOOHLQH EHVDJW QRFK
QLFKW DOO]XYLHO� ,Q HLQHU 0HOGXQJ �EHU GLH (UIROJH GHV 6FKDFKIUHXQGHV 6FKRVFKLHV EHL GHU
·'HXWVFKHQ %HVWHQHUPLWWOXQJ· ���� ZLUG DOOHUGLQJV IROJHQGHV =LWDW YHUZHQGHW�
Å%HLGH O|VWHQ HEHQVR ZLH %RULV 7XPPHV DXV 0RHUV ���� 3UR]HQW GHU $XIJDEHQ�´
�VLHKH KWWS���ZZZ�RVWVHH�]HLWXQJ�GH�$QVZHU'DWD�VW�VWDUWB������KWPO�

%RULV 7XPPHV KDW QDFK $XVNXQIW YRQ 'RPLQLN 6SHHU QLH DQ HLQHU GHUDUWLJHQ 9HUDQVWDOWXJ
WHLOJHQRPPHQ XQG DXFK YRQ &ODXV�3HWHU 6FKRVFKLHV QRFK QLH JHK|UW� ZRPLW HLQGHXWLJ
HUZLHVHQ LVW� GD� VLFK KLHU 'LFKWXQJ XQG :DKUKHLW PHKU DOV QXU YHUPLVFKHQ�
,FK KDEH LQ]ZLVFKHQ VFKRQ HLQPDO PLW 6FKDFKIUHXQG 6FKRVFKLHV WHOHIRQLHUHQ N|QQHQ�

LKP JHKW HV ]� =W� DXIJUXQG HLQHV 9HUNHKUVXQIDOOV JHVXQGKHLWOLFK QLFKW EHVRQGHUV JXW�
1DFK VHLQHU $XVVDJH KDQGHOW HV VLFK KLHU XP HLQHQ 7UXSS 6FKDFKVSLHOHU� GLH JHUQ 3UR�
EOHPH O|VHQ� DEHU PLW GHQ VRJHQDQQWHQ 
3URILV
 QLFKWV ]X WXQ KDEHQ P|FKWHQ RGHU GDYRQ
DEJHVFKUHFNW ZHUGHQ� 'LHVHU 7UXSS WULIIW VLFK UHJHOPl�LJ� O|VW GDEHL 6FKDFKSUREOHPH
�DXFK 3DUWLHVWHOOXQJHQ� XQG VWHOOW DXFK VR HLQH $UW 5DQJOLVWH DXI� ,Q GLHVHU LVW 6FK� UHODWLY
JXW YHUWUHWHQ� HU KDW IU�KHU LQ GHU ''5 YLHO LQ 
6&+$&+
 JHO|VW XQG NHQQW VLFK KDOEZHJV
PLW 3UREOHPVFKDFK DXV�
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��'�J��� 5DOOR �K��� .E��.I��� *OHLFKHU 0DWW]XJ VW|UW� 6DORNR]NLM �K��� .E��.F��� =X
ZHLQJ ,QKDOW� �K��� .D��.G��� 7KHPD" �K��� .K��.F��� 'DUVWHOOXQJ LQ HLQHU 9DULDQWH ]X
ZHQLJ� 9LWDOH �K��� .I��.G��� =X VLPSHO� �K��� .K��.E��� 8PZDQGOXQJVOlXIHU VW|UW
KLHU� =DQGHU �K��� .D��.G��� *OHLFKH ZHL�H =�JH VW|UHQ�
$OOJHPHLQ JLOW� $XIJDEHQ� GLH YRU OlQJHU DOV ]ZHL -DKUHQ HLQJHUHLFKW ZXUGHQ� VWHKHQ

GHQ $XWRUHQ ZLHGHU ]XU 9HUI�JXQJ�

3UREOHPVFKDFK�LP�,QWHUQHW

8GR 'HJHQHU KDW VHLQH 6FKDFKVHLWHQ LP ,QWHUQHW QHX JHVWDOWHW XQG EHWUlFKWOLFK HUZHLWHUW�
8QWHU GHU QLFKW JHUDGH VHKU VFKDFKOLFK NOLQJHQGHQ 85/

KWWS���ZZZ�SRWVGDP�EDEHOVEHUJ�GH�

JLEW HV DEHU YLHO VFKDFKOLFKHQ ,QKDOW XQWHU � 5XEULNHQ� 6&+$&+ � 752// � 3/$<�0$7(�
3OD\�0DWH LVW VSH]LHOO I�U =ZHL]�JHUIUHXQGH �7XUQLHUEHULFKWH� $XVVFKUHLEXQJHQ� WKHPDWLVFKH
$XV]�JH DXV GHU $OEUHFKW�6DPPOXQJ�� EHL 7UROO VLQG MHW]W LP $UFKLY DOOH ELVODQJ HUVFKLHQH�
QHQ $XIJDEHQ HQWKDOWHQ� 8QWHU 6FKDFK NDQQ X�D� MHGHU PLW 3UREOHP�1DSSLQJ HLQH �ZHFK�
VHOQGH� $XIJDEH DXI VHLQH +RPHSDJH HQWI�KUHQ� GD]X JLEW HV QRFK YLHOH /LQNV VRZLH
5HFKHUFKHQ QDFK 3UREOHPVFKDFKE�FKHUQ ]X ILQGHQ�

1LFKW QXU UHLQ SUREOHPVFKDFKOLFK RULHQWLHUW LVW GLH ,QWHUQHWVHLWH GHV XQJDULVFKHQ ,0 $WWLOD
6FKQHLGHU� 8QWHU

KWWS���ZZZ�WDU�KX�FKHVVFOLQLF�

JLEW HV LQ (QJOLVFK� 'HXWVFK XQG 8QJDULVFK YLHO ,QKDOW UXQG XP GDV 6FKDFKVSLHO� 'DWHQEDQ�
NHQ� 6FKDFKDUWLNHO� 6FKDFKSUREOHPH XQG 6WXGLHQ� HLQ 6WXGLHQNRPSRVLWLRQVWXUQLHU X�D�

6FKDFKIUHXQG 9LWR 5DOOR DXV ,WDOLHQ KDW HLQLJHV 1HXHV DXI VHLQHQ ,QWHUQHWVHLWHQ ]XP
7KHPD 3UREOHPVFKDFK LP $QJHERW� 0DQ ILQGHW GRUW QXQ X� D��

7XUQLHUHQWVFKHLG 6&$&&2� ����� +�� � +��� 5LFKWHU $� *DURIDOR
�KWWS���ZZZ�JHRFLWLHV�FRP�&RORVVHXP�)LHOG������SUREOHP�KWP�
%2/2*1$ ���� � $&&$'(0,$ 6&$&&+,67,&$ ,7$/,$1$ WW Å3UREOHPLVWL H 6ROXWRUL´
�KWWS���ZZZ�JHRFLWLHV�FRP�&RORVVHXP�)LHOG������QHZSURE�KWP�
(LQHQ $UWLNHO YRQ 0�3DUULQHOOR� 7KH F\FOLF =LODKL WKHPH LQ +��
�KWWS���ZZZ�JHRFLWLHV�FRP�&RORVVHXP�)LHOG������QHZV�KWP�

(LQH DXVI�KUOLFKH 6DPPOXQJ ]XP 7KHPD 5HWURSUREOHPH IDQG LFK EHLP 6W|EHUQ XQWHU
KWWS���ZZZ�MDQNR�DW�6FKDFK�

'LHVH 6HLWH HQWKlOW X�D� DXVI�KUOLFKH $XIJDEHVDPPOXQJHQ DXV GLYHUVHQ 4XHOOHQ �=HLWVFKULI�
WHQ XQG %�FKHUQ�� 7KHPHQEHVFKUHLEXQJHQ� GLYHUVH 5HJLVWHU XQG LVW VHKU �EHUVLFKWOLFK
JHVWDOWHW�

'D� PDQ LQ GHU 3'% DXFK SHU ,QWHUQHW UHFKHUFKLHUHQ NDQQ� LVW VLFKHU EHNDQQW� GHQQRFK GHU
9ROOVWlQGLJNHLW KDOEHU KLHU QRFK HLQPDO GLH HQWVSUHFKHQGH $GUHVVH�

KWWS���ZZZ�VRIWGHFF�FRP�SGE�

�� 3UHLV� 1U� ��� YRQ 7RUVWHQ /LQ� 	 8GR 'HJHQHU
��/HJ�" ���6H�� $� *I��E� ��6I�� �$�� ��� *H� �D��
��9J�" ���6I�� %� *H��D� ��6H�� �%�� ��� *I��E��
��3D�� ���/E��� *H��D��*I��E� ��9F��/HF��� ��� /F� ��/�F��
+�SIHUW\SLVFKH ZHL�H /LQLHQNRPELQDWLRQHQ LQ GHQ 9HUI�KUXQJHQ �7KHPD $�9HUWHLGL�

JXQJHQ� 7KHPD %�0DWWV XQG 7KHPD (�lKQOLFKH :LGHUOHJXQJHQ�� GLH DX�HUGHP HLQHQ
UH]LSURNHQ 'RPEURZVNLV ]HLJHQ� ,Q GHU /|VXQJ 0DWWZHFKVHO XQG $QWLEDWWHULHPDWWV� (LQ
DPELWLRQLHUWHV 9RUKDEHQ LQ JODVNODU |NRQRPLVFKHU 'DUVWHOOXQJ�

�� 3UHLV� 1U� ��� YRQ $OH[DQGHU 3RVWQLNRZ
��6F�" ���*K�� $� 6E�G��E� ��6H��� ��� 6F�G��D��
��6G�" ���*II�� %� 6F�G��D� ��6I��� ��� 6E�G��E��
��1�F�" ���*K�� $� 6E�G��E��� ��1G�" ���*II�� %� 6F�G��D��
��*G�� ���*GI��� 6F�G��D��6F�G��E� ��*II��$��*K��%��
+DQQHOLXV XQG 'RPEURZVNLV�7KHPD� 'D]X LQ GHQ HUVWHQ EHLGHQ 9HUI�KUXQJHQ HLQKHLW�

OLFK 7KHPD %� LQ GHU /|VXQJ EH]�JOLFK GHU EHLGHQ VFKZDU]HQ 3DUDGHQ 0DWWZHFKVHO� 'HU
1LHWYHOW�(IIHNW GHU VFKZDU]HQ 6SULQJHU]�JH LVW GHU L�3XQNW DXI GHP UHLFKHQ ,QKDOW� 'LH
VFKZHUH 6WHOOXQJ PLW HLQLJHQ XQWHUEHVFKlIWLJWHQ 7HLOQHKPHUQ WU�EW GHQ JXWHQ WKHPDWL�
VFKHQ (LQGUXFN�

�� 3UHLV� 1U� ��� YRQ 0DQIUHG 5LWWLUVFK
��6�G� Z6 /F� ��'H� 7H��
��/�G� Z/ 7K� ��'K� /J��
Å6SH]LILVFKHU 8PQRZ� � [ 6FKODJ DXI G��´ 6R GHU $XWRU� 'LH DQGHUQDFKVFKDFKVSH]LIL�

VFKH 9HUVWHFNVXFKH GHU VFKZDU]HQ 'DPH ZLUNW VHKU RULJLQHOO XQG LVW VFKODFNHQORV XPJH�
VHW]W ZRUGHQ�

�� HKUHQGH (UZlKQXQJ� 1U� ��� YRQ &ROLQ 3� 6\GHQKDP
D� ��G� 7�G� ��/G� 7�G��� ��G�F� /�F� ��I� /H��
E� ��.G� G�F� ��6G� F�G��� ��.H� /G� ��6I� G�F��
(LQH HUVWDXQOLFKH /HLVWXQJ� � [ 'XSOH[ LQ GHU .RPELQDWLRQ RUWKRGR[ ² +\SQRVHVFKDFK�

'DEHL IDOOHQ GLH VSDUVDPH 0DWHULDOYHUZHQGXQJ VRZLH GLH K\SQRVHVFKDFKVSH]LILVFKHQ
0DWWV EHVRQGHUV LQV $XJH� (WZDV ZHQLJHU VFK|Q VLQG GLH YLHOHQ 6FKODJIlOOH VRZLH HLQLJH
VLFK ZLHGHUKROHQGH =�JH LP /|VXQJVJHVFKHKHQ�

�� 3UHLV
7� /LQ� 	 8� 'HJHQHU
K���� 1U� ���

�� ������

Z/HR F�� Z3DR D��K��

Z9DR I�� Z/lXIHUK�SIHU H��K�

�� 3UHLV
$OH[DQGHU 3RVWQLNRZ
K���� 1U� ���

�� �������

�� 3UHLV
0DQIUHG 5LWWLUVFK
K���� 1U� ���

K�� �����

$QGHUQDFKVFKDFK

kx qx x

º

x

ë º

x
x ¸ x x

¨ xpx § r
x ð x x
x x ¸ x
x x

Q

x x
ñbx º bxN

µ x

Ï x

µ

x x

xb
x ¹Px

Ï

õ xKx

Ï
Q

xN

Îq

¹ x
xNx

Î

x
R

µ

¨px ûµqÎ

x x

________
/ xNx õ x\
/x xRx x \
/ x ¹K¸ x\
/x ¹Bx x \
/ x x x x\
/x å xQxr\
/ x xbx x\
/x x x û \
--------
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�� HKUHQGH (UZlKQXQJ� 1U� ��� YRQ &ODXV :HGHNLQG
��/D�� ���I��� 6FE�� G��6DE� ��6G��6F��
%HDPWHQVFKDFKVSH]LILVFKH 8PVHW]XQJ GHU DOV $QWL�/HZPDQ EHNDQQWHQ /LQLHQNRPEL�

QDWLRQ QDFK GHU VFKZDU]HQ /HZPDQ�3DUDGH ��� 6DE�� 'LHV YHUGLHQW HLQH (LQVWXIXQJ LQ
K|KHUH $XV]HLFKQXQJVUlQJH� /HLGHU ELHWHW GDV ]ZHLWH $EVSLHO QDFK GHU /HZPDQ�9HUWHLGL�
JXQJ ÅQXU´ 'HFNXQJVYHU]LFKW DOV QXW]EDUHQ (IIHNW� VRQVW ZlUH HLQ 3UHLV VLFKHU JHZHVHQ�

�� HKUHQGH (UZlKQXQJ� 1U� ��� YRQ -RKQ 0� 5LFH
��7�I� V7" == 7a�7�D� Z7�7�I� Z7 ��/G��7F��7I��� ��� 7G��
��/�I� Z/� == /a�/�F� Z/�/�E� Z/ ��7F��/H��/D��
6FKZDU] LVW LQ GHU 'LDJUDPPVWHOOXQJ SDWW� 'XUFK GHQ 6FKODJ LP HUVWHQ =XJ HUKlOW HU LQ

9HUI�KUXQJ XQG /|VXQJ HLQH 5HLKH YRQ =XJP|JOLFKNHLWHQ� (V �EHUUDVFKW� GD� WURW]GHP
=XJ]ZDQJ KHUUVFKW� 6FK|QH (LQKHLWOLFKNHLW GHU 3KDVHQ� GDV 6SLHO LVW DOOHUGLQJV VLPSHO
JHVWULFNW� ,PPHUKLQ EULQJW GHU 3VHXGR�3DUDGHQZHFKVHO E]JO� ��7F�� HWZDV :LW] LQ GLH
$QJHOHJHQKHLW�

�� HKUHQGH (UZlKQXQJ� 1U� ��� YRQ 'DQLHO 3DSDFN 	 0DUFHO 7ULERZVNL
��7I� J� ��7�K� Z7 /K�J� V/�
��I� F� ��/�E� Z/ 7G�H� Z7�
=ZHLPDO 9RUDXV�6FKDFKVFKXW]� (LQKHLWOLFKH 6WUDWHJLH LQ JHUDGH QRFK DN]HSWDEOHU 6WHO�

OXQJ�

�� /RE� 1U� ��� YRQ $QDWROL &KDQGXULQ 	 $OH[DQGHU 3RVWQLNRZ
��&$I�� ���G�� *�G��&$D�G��&$J�G� ��6G��&$E��&$I���
��� *KH� ��&$G�� *H� ��&$F��
��� *HH� ��&$F�� *F� ��&$G��
��� E� ��&$F� *F� ��*F��
:LW]LJH ·+RO]KDXVHQ·�9HUVWHOOXQJ GHU VFKZDU]HQ *UDVK�SIHU DXI H��

�� /RE� 1U� ��� YRQ 0LFKDHO %DUWK
��'�H�" '�H�>Z'G�@� ��7J�" 7J��
��.J�� ���6K� .J� ��I�6��
��� 'D� ��'�H� 7�H�>Z'G�@ ��'�K�>V%K�@�
��� 7F� ��7J� 6�J�>Z7K�@ ��7�K�>V%K�@�
=ZHLPDO %HXJXQJ� 'LH 1XW]XQJ VFKDFKELHWHQGHU 9HUVXFKH YHUHLQIDFKW QDW�UOLFK GLH

8PVHW]XQJ GLHVHV *HGDQNHQV�

�� HKU� (UZlKQXQJ
&ROLQ 6\GHQKDP
K���� 1U� ���

K�� 'XSOH[ �����

E� +\SQRVHVFKDFK� 'XSOH[

�� HKU� (UZlKQXQJ
&ODXV :HGHNLQG
K���� 1U� ���

�� ������

%HDPWHQVFKDFK

�� HKU� (UZlKQXQJ
-RKQ 0� 5LFH
K���� 1U� ���

��Y ������

$QGHUQDFKVFKDFK

________
/ x x x õ\
/x xBx x \
/ xPxnx ¸\
/x xpxkxP\
/pxKx x x\
/x öP¸px \
/pxrx x x\
/x x x x \
--------

________
/ xqx x x\
/x x åpû \
/rx x ¨ x\
/x xPð µ \
/ x x x x\
/ö ö xp¹ \
/Pµ õBx x\
/Î x x ºb\
--------

________
/ x x x x\
/xrx µ x \
/ x x x x\
/¸ x xnxP\
/PxKx x ¹\
/º x xP¨P\
/ ¸px ¹ ¹\
/xkxnx xb\
--------

,FK ELQ ,KQHQ QRFK GLH /|VHUOLVWH VFKXOGLJ� KLHU LVW VLH ]XQlFKVW PLW GHQ 3XQNWHQ GHU
YRULJHQ EHLGHQ /|VXQJVEHVSUHFKXQJHQ� +HIW �� ZDU ZRKO QRFK UHODWLY OHLFKW GXUFK]XO|�
VHQ� LQ K��� DEHU JDE HV GDQQ HLQHQ HLQGHXWLJHQ 6SLW]HQUHLWHU PLW 0LFKDHO 6FKUHFNHQ�
EDFK� GHU QXQ DXFK GHQ /|VHUZHWWEHZHUE ���� PLW GHU 0D[LPDOSXQNW]DKO DQI�KUW� 1HXH
$XIVWLHJH VLQG DXFK ]X UHJLVWULHUHQ� EHVRQGHUV EHPHUNHQVZHUW GHU �� $XIVWLHJ DXI GHU
����3XQNWH�6NDOD YRQ 0LFKDHO 3IDQQNXFKH� (LQ VSH]LHOOHU :LOONRPPHQVJUX� JHKW DQ
3HWHU 2SSLW]� GHU DXFK JOHLFK HLIULJ NRPPHQWLHUW KDW� GD IUHXW VLFK GHU 5HGDNWHXU EHVRQ�
GHUV�
1RFK HLQPDO NXU] GLH 5HJHOQ I�U GHQ /|VHUZHWWEHZHUE� *HJHQVWDQG VLQG DOOH LQ GHU

KDUPRQLH DEJHGUXFNWHQ 8UGUXFNH HLQHV -DKUJDQJV� (LQH ULFKWLJH /|VXQJ ZLUG ZLH IROJW
EHZHUWHW� � 3� I�U HLQH ]ZHL]�JLJH� � 3� I�U HLQH GUHL]�JLJH XQG � 3� I�U PHKU]�JLJH $XIJD�
EHQ� XQDEKlQJLJ YRQ GHU =DKO GHU /|VXQJHQ� )�U 1/� 'XDO HWF� JLEW HV =XVDW]SXQNWH�
DEHU PD[LPDO GDV 'UHLIDFKH GHU QRUPDOHQ 3XQNW]DKO� 2IIHQVLFKWOLFKH 6FKUHLEIHKOHU ZHU�
GHQ YRQ PLU WROHULHUW� QLFKW DEHU GLH ODSLGDUH $QJDEH YRQ 6G�� ZHQQ ]�%� 6EG� XQG 6HG�
P|JOLFK VLQG�
(LQ (LQVWLHJ LVW MHGHU]HLW P|JOLFK� $OOH 3XQNWH VRZLH HYWO� 6RQGHUSXQNWH ZHUGHQ DGGLHUW�

GHU 3XQNWEHVWH GHV -DKUJDQJV JHZLQQW GHQ :HWWEHZHUE� :HLWHUKLQ ZLUG I�U MHGHQ /|VHU
HLQ 'DXHUNRQWR JHI�KUW� LQ GHP DOOH ��� 3XQNWH HLQ VRJHQDQQWHU ·$XIVWLHJ· HUUHLFKW LVW�
'LH $Q]DKO GHU $XIVWLHJH KDW DEHU NHLQHQ (LQIOX� DXI GLH 5DQJIROJH LP -DKUHVO|VHUZHWWEH�
ZHUE� .RPPHQWDUH ]XP ,QKDOW GHU $XIJDEH VLQG VHKU HUZ�QVFKW� KDEHQ DEHU DXFK NHLQHQ
ZHLWHUHQ (LQIOX� DXI GLH 3XQNWEHZHUWXQJ�

%HPHUNXQJHQ�XQG�%HULFKWLJXQJHQ

K���� +LOIVPDWW�3UHLVEHULFKW ����� 'DV ]XU ��
HKUHQGHQ (UZlKQXQJ LP 7H[W JHQDQQWH 9HUJOHLFKV�
VW�FN LVW EHLP 8PEUXFK OHLGHU YHUORUHQJHJDQJHQ�
KLHU VHL HV QXQ LQ YROOHU 6FK|QKHLW DEJHGUXFNW�
1DFKGUXFN :LGOHUW �6� ����� (V IHKOW GLH %HGLQ�
JXQJ 0DGUDVL�

%ULHINDVWHQ� &XSSLQL �V��� .I��.K��� =X ZHQLJ
,QKDOW EHL GHP $XIZDQG� �K��� .I��.F��� =X VLPSHO�
*ULJRUMDQ �K��� .G��.H��� 1/ ��/I�� .H� ��/K�
.H� ��/G� /F� �� RGHU ��/K� .H� ��/J� .H� ��/G�
/F�� X�D�� �K��� .K��.H��� 1/ ��.G� .J� ��.H� .I�
��.I� .H� ��6J�� .�H� ��'H� .�I� ��/J� /J�� RGHU
��'H� .K� ��/I� .J� ��7G� .�I� ��'F�� .�H� ��.G�
.�G� ��/H� /I��� /DVVDKQ �K��� .I��.J��� (LQYDUL�
DQWLJH 'DUVWHOOXQJ GHV 7KHPDV LVW ]X ZHQLJ� �K���
.F��.I��� =XJZLHGHUKROXQJ 7F��.H� VW|UHQ� /|VFKO
�V��� .D��.K��� 'XDO ��G� .J� ��/H� .K� ��'H��
.J� ��'H�� .K� ��6D� .J� ��'I�� .K� ��/E� PLW
9DULDQWHQ� /R]HN �K��� .D��.D��� /|VXQJHQ ]X lKQOLFK� 3DUDGVLQVNL �V��� .F��.J���
'XDO ��'F� G� ��.H� G� ��7I� G� ��7G� I� ��'H� I� ��'H�� I�H� ��7�J��� ��� I� ��'I�
G� ��7G� I� XVZ�� DXFK ��'I� I� ��7H� I�H� ��.H� G� ��'G� H� ��'F� G� ��'G� H�

]X ����
&�-� )HDWKHU
3UREOHHPEODG ����� �� HKU� (UZ�

K�� ������� �����

��6�H�� 7�H�� ��.�H� 'J��

��7�H� /�H�� ��.�H� 'K��

________
/ x x x º\
/xPx x x \
/ x öPx x\
/x xRµ ¹q\
/ x ðpxrx\
/x x ¸ û \
/ x x x x\
/x x x x \
--------

6 19



harmonie 65 März 2001

2KQH =ZHLIHO GHU VFKZHUVWH %URFNHQ GLHVHU 8UGUXFN�3DUDGH� GLHV O|VWH QXU 0LFKDHO
6FKUHFNHQEDFK� )�U PLFK LVW DQ GHU ��� YRU DOOHP HUVWDXQOLFK� GD� PDQ VROFKH $XIJDEHQ
PLW GLHVHU KRKHQ =�JH]DKO XQG GHP VWDUNHQ 0DWHULDO NRUUHNW EHNRPPW�

1U� ��� �+� =DQGHU 	 3� /|VFKO�
��6I� ��6H� ��6F� ��6�E� ��6F� ��6�G��V6J�� ��6E� ��6�G��V7D�� ��6F� ���� /E��� 7D��
�� 3��
'HU $XWRUHQ :XQVFK QDFK UHLFKKDOWLJHQ .RPPHQWDUHQ KDW VLFK HUI�OOW� Å(LQH NXU]ZHL�

OLJH *HVFKLFKWH XQG EHL GHP 7LS LQ �� 0LQXWHQ YRP %ODWW JHO|VW�µ �03� Å'LH GUHL %HGLQ�
JXQJHQ SDVVHQ KLHU JXW ]XVDPPHQ XQG EHZLUNHQ HLQHQ UHL]YROOHQ /|VXQJVDEODXI� GHQ LFK
DXIJUXQG GHV +LQZHLVHV LP 9RUVSDQQ OHLFKW KHUDXVIDQG�µ �+=� Å1DFK GHU 9RUJDEH ZDU
GDV 3UREOHP O|VEDU� RE DXFK RKQH� LVW XQJHZL�� GHQQ GLH +lXIXQJ VFKZLHULJHU %HGLQJXQ�
JHQ PDFKW GLH 6DFKH XQ�EHUVLFKWOLFK�µ �::�

0LW .RPPHQWDUHQ ]X GHQ JHO|VWHQ $XIJDEHQ XQWHUVW�W]WHQ PLFK GLHVPDO (ULFK %DUWHO ��HE���
$UQROG %HLQH �$%�� *XQWHU -RUGDQ �*-�� .ODXV )XQN �.)�� 3HWHU +H\O �3+�� 7DGHXV] /HKPDQQ
�7/�� 3HWHU 2SSLW] �32�� 0LFKDHO 3IDQQNXFKH �03�� /XLJL 9LWDOH �/9�� :ROIJDQJ :LOO �::� XQG
+HOPXW =DMLF �+=�� =ZHL YRQ LKQHQ OLH�HQ VLFK VRJDU ]X HLQHP NXU]HQ )D]LW EHZHJHQ�
Å(LQ YLHOVHLWLJHV XQG ]XP 7HLO VFKZLHULJHV +HIW�µ �::� Å+DW ZLHGHU YLHO 6SD� JHPDFKW�

)�U PLFK GLH VFK|QVWHQ 6W�FNH GHU 6HULH� ��� XQG ����µ �32� 'DQNH I�U GLH 0LWDUEHLW�
3+ KDW LP -DKU ���� JDQ] JHQDX DXIJHSD�W� Å,KUH 5HJHO EHL +LOIVPDWWV PD[� GUHL $XI�

JDEHQ ZXUGH EHL 5� 6DORNR]NLM LP +HIW �� �EHUVFKULWWHQ� 1U� ���� ���� ���� ����µ 'DV LVW
NRUUHNW� QHKPHQ ZLU HLQPDO DQ� GHU $XWRU KDW DXIJUXQG VHLQHU LQNRUUHNWHQ ��� QRFK
HLQHQ %RQXVSODW] I�U ���� HUKDOWHQ�

7XUQLHU ���� 'DXHUNRQWR

PD[� 3XQNW]DKO

K��� K��� ����
$OW 1HX

$XI�

VWLHJH�� 3O� �� 3O� ��� 3O�

%DUWHO� (ULFK � �� �� ��� ��� �

%HLQH� $UQROG �� � �� ��� � ��� �� �

)LHGOHU� )UDQN �� � �� � ��� � �� �� �

)XQN� .ODXV �� �� �� �� ��� �

+DGDQ� +DQV �� � �� ��� �� �� �

+H\O� 3HWHU �� �� ��� �� ���

-RUGDQ� *XQWHU �� �� �� �� ��� �

/HKPDQQ� 7DGHXV] �� �� ��� �� ��� �

2SSLW]� 3HWHU ² �� �� 1(8 ��

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

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

9LWDOH� /XLJL �� �� �� �� ��� �

:DOWHU� 0DUWLQ �� � �� � ��� � ��� �� �

:LOO� :ROIJDQJ �� �� � ��� � ��� �� �

=DMLF� +HOPXW �� � �� ��� � ��� �

�� /RE� 1U� ��� YRQ *DERU &VHK
��DE Z/ ��FE Z7>�Z/I�@ ��JI Z' ��HI Z6>�Z'G�@ 7F� 
6FK|QH DQGHUQlFKWOLFKH $8: PLW DQJHQHKPHU %HVFKUlQNXQJ LQ 0DWHULDOHLQVDW] XQG

=�JH]DKO�

�� /RE� 1U� ��� YRQ -iQRV %XJORV
D� ��/K� K� ��/�K� Z/ /I� ��7�I� Z7 7D��
E� ��/K� K� ��/�K� Z/ /I� ��7�I�Z7 7D��
(LQKHLWOLFKH /|VXQJHQ PLW $EEDX HLQHU 9LHUWHOIHVVHOXQJ DXI GHU DFKWHQ 5HLKH�

7ULQZLOOHUVKDJHQ� )HEUXDU ���� )UDQN 5LFKWHU

(LQVSU�FKH JHJHQ EHLGH 3UHLVEHULFKWH N|QQHQ LQQHUKDOE YRQ � 0RQDWHQ QDFK 9HU|IIHQWOL�
FKXQJ HLQJHUHLFKW ZHUGHQ�

�� HKU� (UZlKQXQJ
'� 3DSDFN 	 0� 7ULERZVNL
K���� 1U� ���

K�� 'XSOH[ �������

$QGHUQDFKVFKDFK

�� /RE� $� &KDQGXULQ 	
$� 3RVWQLNRZ
K���� 1U� ���

�� �����

�� /RE
0LFKDHO %DUWK
K���� 1U� ���

�� ������

&LUFH

�� /RE
*iERU &VHK
K���� 1U� ���

VHU�K � �����

$QGHUQDFKVFKDFK� &LUFH

�� /RE
-iQRV %XJORV
K���� 1U� ���

K�� �����

E�BH� → F�

$QGHUQDFKVFKDFK

________
/ x x å x\
/x ¹pû ¸P\
/ xpåpx ð\
/x xPxp¸ \
/ ¸ x xPº\
/x ¸ x x \
/ x ºRxp¹\
/x x x x \
--------

bx x n

Ï x

x

x x

x

Q

kx xPx x
xnð x x
¸ x x x
x xp µ x
x x x x
x

Ï Î Î

N

N

________
/ x x µ x\
/x xP¸pºk\
/ x x x µ\
/x x xPðP\
/ Ï x ¸ ö\
/ÎPå x x \
/ x õR¸ ¨\
/x x x x \
--------

________
/ x x x x\
/x x x x \
/ x x x x\
/x x xkx \
/ x ¸ x x\
/x xKx x \
/PxPåPxPx\
/xnx x x \
--------

________
/Kö õBårû\
/xPx x ¸ \
/ x x x x\
/xPx x x \
/ x x x x\
/x x x x \
/ x x x ¹\
/x x x xR\
--------

18 7


