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________
/ 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 û x x\
/x x x x \
/ x x x x\
/x x x x \
/ x x x x\
/x x x x \
/ x x xnµ\
/x x x ðn\
--------

________
/ Ï xKx å\
/¹ ¸PxPxr\
/ x x º û\
/õ xpx x \
/ Î x x x\
/x x x x \
/ x x x x\
/x x x x \
--------

n
q

________
/ x x x ö\
/¸ x ¸ x \
/ x xbx ð\
/x x xkx \
/ x x x å\
/x x xrxP\
/Px x x x\
/x x x x \
--------

________
/ xrx xbð\
/x x ¸N¸p\
/ x x xNx\
/x xPx x \
/ x x x x\
/x x x x \
/ xBxkx x\
/xQx xRx \
--------

________
/ x x x x\
/xBx x x \
/ x x xPx\
/xRx ¸ xQ\
/ x ¹ ¹ x\
/x xPðpx \
/ x x xpx\
/x x û x \
--------
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________
/ x x x x\
/x x xPx \
/ x x x x\
/x û xNxR\
/ x x x µ\
/x x x ð \
/ x x ¨ x\
/x x x õr\
--------

________
/ x xrxbx\
/¸ xPx x \
/pxKx x x\
/x x x x \
/ ¸ ¹ x x\
/x ¹ ¹ ¹P\
/ x x û x\
/x x x xR\
--------

(GLWRULDO

'LHVHV +HIW LVW PHLQHU )UDX JHZLGPHW� GLH LP 0lU] GLHVHV -DKUHV DXI WUDJLVFKH :HLVH YLHO ]X
IU�K DXV GHP /HEHQ JHULVVHQ ZXUGH� (V ZLUG MHGHU YHUVWHKHQ� GD� PLU XQWHU GLHVHQ 8PVWlQ�
GHQ GLH (UVWHOOXQJ HLQHV +HIWHV PLW JHZRKQWHP 8PIDQJ QLFKW P|JOLFK JHZHVHQ LVW� 6R VROO
GDV ELV ]X GLHVHP =HLWSXQNW DXIEHUHLWHWH 0DWHULDO ZHQLJVWHQV GLH UHJXOlUH (UVFKHLQXQJV�
ZHLVH VLFKHUVWHOOHQ�

KDUPRQLH�,QIRUPDOWXUQLHU��������+LOIVPDWWV
3UHLVEHULFKW YRQ 'LHWHU 0�OOHU� 2HOVQLW]

'D KDEH LFK GRFK I�U ���� EHUHLWV HLQHQ 3UHLVEHULFKW DEJHJHEHQ LQ GHU $QQDKPH� I�U GHQ
&RPHEDFN�-DKUJDQJ ���� ZlUH HLQ DQGHUHU 3UHLVULFKWHU EHQDQQW� 1XQ GDUI�PX� LFK
QRFKPDO UDQ�

0LU ODJHQ DXV GHQ +HIWHQ ����� JHQDX �� $XIJDEHQ ]XU %HXUWHLOXQJ YRU� $X�HUGHP
KDEH LFK PLU GUHL $XIJDEHQ DXV GHP +HIW ������� DXV HLQHP $XIVDW] �EHLP -DKUJDQJ
���� ZDUHQ PLU GLHVH DOV 8UGUXFNH HQWJDQJHQ� GD VLH QLFKW LP 8UGUXFNWHLO VWDQGHQ�
DQJHVHKHQ� DEHU GLHVH ZDUHQ 9HUEHVVHUXQJHQ�9HUVLRQHQ YRQ DQGHUHQ 6W�FNHQ�

1LFKW WROHULHUHQ ZROOWH LFK $XIJDEHQ PLW GUHL ZHL�HQ /lXIHUQ RGHU I�U GLH ,GHH XQQ|�
WLJH )LJXUHQ� VRZLH �EHUODGHQHQ 6WHOOXQJHQ� GLH KLOIVPDWW�XQW\SLVFK VLQG� XQG GLHV QXU GHV
HYWO� 5HNRUGHV ZHJHQ�

�� 3UHLV I�U ��� YRQ +DUDOG *UXEHUW

D� ��.J� /K� ��6I� /G� ��6J� I� ��.K� I��
E� ��.H� /G� ��/I� /�J� ��/H� I� ��.G� I��
(LQ XQW\SLVFKHV +LOIVPDWW I�U GHQ ,GHDO� XQG (FKRPDWWVSH]LDOLVWHQ� $EHU JXW KDW HU DXFK GDV
JHPDFKW� 'HU /|VHU *� -RUGDQ VROO ]LWLHUW ZHUGHQ� Å=ZHL +LQWHUVWHOOXQJHQ LP DEVROXWHQ
*OHLFKNODQJ GHU /|VXQJHQ�µ 1HEHQ GHQ %DWWHULHDE]XJV�0XVWHUPDWWV LVW GLH NRQVWUXNWLY�VWUD�
WHJLVFKH %HVRQGHUKHLW ]X EHDFKWHQ� GD� GHU V.|QLJ DXI GHP )HOG PDWW�HUOHGLJW ZLUG� ZHO�
FKHV GHU Z/lXIHU LP HUVWHQ =XJ EHWUHWHQ PX�� ZDV HWZDV 3DUDGR[HV KDW�

�� 3UHLV

+DUDOG *UXEHUW
K���� 1U� ���

K�� ������

E�bI�¤ J�

�� 3UHLV

0LFKDO 'UDJRXQ
K���� 1U� ���

K�� �����

E�BI�  RI�

�� 3UHLV

5ROI :LHKDJHQ
K���� 1U� ���

K�� ������� �����

________
/ Î x º x\
/x x ö xR\
/ x å x x\
/x õ xKxP\
/ xP¸ xPx\
/ö xBx x \
/ x x ¹Px\
/x û x x \
--------

________
/ x x x x\
/x x xPð \
/ x x µnx\
/x xPx x \
/ x ¨ õ x\
/Î xNx º \
/Px xNx x\
/Ï xkx ¨R\
--------

________
/ x x x x\
/x ¸ x x \
/ xkxbxPx\
/x ¸ xRx \
/ x õK¸ x\
/x xRÎnx \
/ x x x x\
/x x x x \
--------

266 255



harmonie 61 März 2000

�� 3UHLV I�U ��� YRQ 0LFKDO 'UDJRXQ

D� ��/�J� 7K� ��/K� 7K��
E� ��7�G� /G� ��7E� /I��
(LQH WROOH 6WUDWHJLH� 'LH +DUPRQLH VWLPPW ELV ]X GHQ +DDUZXU]HOQ XQG LVW HLQH /RESUHLVXQJ
]XP $QOLHJHQ XQG DQ GHU 1DPHQVJHEXQJ GHU =HLWVFKULIW ÅKDUPRQLHµ� 'LH 0DVVH DQ /LQLHQ�
VSLHO �gIIQXQJHQ�6SHUUXQJHQ� ZDU LQ IU�KHUHQ -DKUHQ HEHQVR SHUIHNW QXU EHL 3� $� 3HWNRZ
]X EHZXQGHUQ�

�� 3UHLV I�U ��� YRQ 5ROI :LHKDJHQ

��/H� 6G� ��F�G� /G��
��7H� /I�� ��J�I� 6J��
'HU $XWRU NRPPW ]X :RUW XQG LFK KDEH QLFKWV KLQ]X]XI�JHQ� Å=LODKL� 2SIHUPLQLPDO� %ORFN
DXI JOHLFKHP )HOG PLW $QWL]LHOHOHPHQW �$=(� (QWEORFNXQJ )OXFKWIHOG� DNWLYHV 2SIHU 6�/ DXI
HQWEORFNWHP )HOG �8PQRZ� ]ZHFNV %�6FKODJ PLW %ORFN � $=(�.RPSHQVDWLRQ� XQG
VFKZDU]HU 9HUVWHOOXQJ� 0XVWHUPDWW XQG 0HUHGLWK�´

�� (KU� (UZlKQXQJ I�U ��� YRQ 1LNRODL :DVMXWVFKNR

D� ��6I� /�J� ��6�H� /�H��
E� ��/�J� 7�J� ��6I� 7�J��
*HOXQJHQH� UXQGXP VFK|QH 5HDOLVLHUXQJ YRQ %HVHLWLJXQJ ZHL�HU 0DVVH� )XQNWLRQVZHFKVHO�
%DWWHULHDXI� XQG DEEDX VRZLH 0XVWHUPDWWV�

�� (KU� (UZlKQXQJ I�U ��� YRQ *DERU &VHK

D� ��6G�� I� ��H�I� 6�F��
E� ��6G�� 6�F�� ��H� I�H��
*UR�H .UHDWLYLWlW� 'XUFK 9HUVFKLHEXQJ GHU JHVDPWHQ 6WHOOXQJ ZLUG UH]LSURN H�S��JHVFKOD�
JHQ� 'HU JOHLFKH /|VXQJV]XJ �YRQ PLU VRQVW QLFKW WROHULHUW� LVW KLHU ZHQLJVWHQV DXFK VWHO�
OXQJV�YHUVFKREHQ�

�� (KU� (UZlKQXQJ I�U ��� YRQ &KULVWHU -RQVVRQ

��/H� 6K� ��7G� .E� ��'I� 6F��
��7G� I� ��/G� .G� ��I� 6G��
:XQGHUVFK|QH %ORFNV YRQ V7XUP XQG V/lXIHU PLW Å*ULPVKDZµ�1XW]XQJ� %HHLQGUXFNHQG
ILQGH LFK GLH Z.|QLJV�=�JH� DXFK ZHQQ VLH QLFKW JDQ] WHPSRYHUOXVW�VDXEHU GDUJHVWHOOW VLQG�
NDXP ZDV LVW YROONRPPHQ�

�� HKU� (UZlKQXQJ

1LNRODL :DVMXWVFKNR
K���� 1U� ���

K�� �����

E�kG�¤ G�

�� HKU� (UZlKQXQJ

*DERU &VpK
K���� 1U� ���

K�� �����

E� DOOHV � 5HLKHQ K|KHU

�� HKU� (UZlKQXQJ

&KULVWHU -RQVVRQ
K���� 1U� ���

K�� ���������� �����

________
/ x x x x\
/x x x x \
/ x x x x\
/x xkxK¸ \
/ x xnõ x\
/x x x xN\
/ x x xPå\
/x x x ¨b\
--------

________
/ x x x x\
/x x x x \
/ x x x x\
/x x x û \
/ xK¸Pxrx\
/º ¸nö å \
/ x x ¹ x\
/x õ xbx \
--------

________
/ x x x x\
/x x x x \
/ x x x Î\
/x x x x \
/ x xKx x\
/x x x x \
/ xpå ¹nx\
/õnû x x \
--------
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MH � /|VXQJHQ &�
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E�KK� ↔pJ� &�

F� �PK� → I�
G� �PK� → K�

���� -RUPD 3LWNlQHQ
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���� 5RPDQ 6DORNR]NLM

8.5 � 6DPELU

K�� �����

&�

________
/rx x µ x\
/¸ ðpx ¸ \
/pxPxqx ¨\
/x û ¸ x \
/ ¹px xPx\
/x xPx x \
/ x x å x\
/x x xRÎ \
--------

________
/ x x x x\
/x x x x \
/ x x x x\
/¸ x x x \
/pxbµ x x\
/xr¹ x x \
/ x x x ¨\
/ð û x x \
--------

________
/Kx x xN¨\
/x x x ÏB\
/P¹ xp¹Px\
/åBx x û \
/Px x xrx\
/¹ x x x \
/ x x xNx\
/x x x xb\
--------

________
/ x x xBx\
/x x xPº \
/ x ¸ ¹ ¸\
/x xkx xK\
/ x x Ï x\
/x x ¸ x \
/ x xrx x\
/x xBx ¨ \
--------

________
/ x x x x\
/x x x ¨k\
/ x x x x\
/x x x x \
/ x x x x\
/x xbx x \
/ xPxpx x\
/ðQå ¨ º \
--------

________
/ 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 x\
/x x x x \
/ Î x x x\
/ð x x x \
/px x x x\
/x x x x \
/ ö x x x\
/¨ x û x \
--------

________
/ x x x x\
/x x x x \
/ x x x x\
/xbx ¹ xk\
/ xPx x x\
/x x x x \
/Kå x x x\
/õBx x x \
--------
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=XU ZHLWHUHQ V\VWHPDWLVFKHQ $XIDUEHLWXQJ GLHVHV 7KHPHQNRPSOH[HV VROO GDV KLHUPLW DYL�
VLHUWH ��� KDUPRQLH�7KHPDWXUQLHU GLHQHQ�

����KDUPRQLH�7KHPDWXUQLHU
$XVVFKUHLEXQJ

7KHPD� *HIRUGHUW ZHUGHQ 6HOEVWPDWW�=ZHL]�JHU RKQH 0lUFKHQEHGLQJXQJHQ RGHU �ILJX�
UHQ PLW /LQLHQNRPELQDWLRQVWKHPDWLN LP 6LQQH GHV YRULJHQ $UWLNHOV �RUWKRGR[� XPJHIlUEW
RGHU Y|OOLJ QHX�� (UZ�QVFKW� DEHU QLFKW %HGLQJXQJ� LVW GLH 1XW]XQJ VHOEVWPDWW�W\SLVFKHU
(IIHNWH�

3UHLVULFKWHU� )UDQN 5LFKWHU �7ULQZLOOHUVKDJHQ�

(LQVHQGXQJHQ� %LV ���������� DQ 9RONHU =LSI� -DUDF]HZVN\VWUD�H ��� '������ (UIXUW�
'LH $Q]DKO GHU (LQVHQGXQJHQ SUR $XWRU LVW QLFKW EHJUHQ]W�

��� %LWWH QDFKGUXFNHQ ��� 3OHDVH UHSULQW ��� %LWWH QDFKGUXFNHQ ���

KDUPRQLH�,QIRUPDOWXUQLHUH
8UGUXFNH

3UHLVULFKWHU ����� V�� 0LFKDHO %DUWK �2HOVQLW]�� K�� +RUVW %|WWJHU �=Z|QLW]�� 0lUFKHQ�
-|UJ .XKOPDQQ �.|OQ��
/|VXQJHQ XQG .RPPHQWDUH ELWWH ELV ��� 0DL ���� DQ PLFK�

$GOHU�(OFK� =LHKHQ XQG VFKODJHQ ZLH *UDVK�SIHU� DEHU PLW HLQHU ��������'UHKXQJ �EHU
GHP 6SUXQJVWHLQ�
.lQJXUXK� =LHKW XQG VFKOlJW ZLH *UDVK�SIHU� EHQ|WLJW DEHU ]ZHL 6SUXQJVWHLQH� GLH QLFKW
QRWZHQGLJHUZHLVH XQPLWWHOEDU QHEHQHLQDQGHU VWHKHQ P�VVHQ�

���� 5RPDQ 6DORNR]NLM

8.5 � 6DPELU

V��
YYY ������

&�

���� 5RPDQ 6DORNR]NLM

8.5 � 6DPELU

V��
Y �������

&�

���� (XJHQLXV] ,ZDQRZ

3/ � &]HVWRFKRZD

V�� �������

&�

________
/ xBx x x\
/õ xPå ¸R\
/ x x xqx\
/x xPµ x \
/ x xnx ð\
/x x xP¸ \
/ x xPxpx\
/x x xQök\
--------

________
/ x x x x\
/xnxPx ¸ \
/ xnö xpõ\
/¨ ¸ x Ï \
/röKxpx x\
/xR¸ xPx \
/bxpx xR¸\
/x ûBx xQ\
--------

________
/ x x x x\
/xNµ x x \
/ õRåP¹nx\
/x x x xr\
/P¹bxKxpx\
/x ûPö ¸ \
/ ¹p¹ x x\
/x x ¨qx \
--------

/RE I�U ��� YRQ &KULVWHU -RQVVRQ

D� ��.H� 6H� ��7E� 7H��
E� ��.H� 7G� ��/F� 6J��
6DXEHUHV gIIQXQJV��6FKOLH�XQJVVSLHO PLW )HVVHOXQJVPDWWV� I�U &- HLQ 5RXWLQHVW�FN�

/RE I�U ��� YRQ :� :ODGLPLURZ�9� 1HIHGRY

��7I� 6�H� ��G�H� 'F��
��K� 6I� ��J�I� 'J��
��G� 6�H� ��G�H� 'F��
��G� 6I� ��H�I� 'H��
,PPHUKLQ 9LHUVSlQQHU PLW KDOEHP 6SULQJHU�2SIHUUDG XQG �PDO 'DPHQ�0DWW�

/RE I�U ��� YRQ .ODXV )XQN

��7I� 6F� ��7I� /G��
��/D� /G�� ��.D� 6�E��
5HL]YROOH .OHLQLJNHLW YRP 7\S (QWIHVVHOXQJ XQG UH]LSURNHP )XQNWLRQVZHFKVHO ]ZHLHU )LJX�
UHQ�

/RE I�U ��� YRQ &KULVWHU -RQVVRQ

D� ��.H� 6H� ��I�H�7 6F� ��7H� 7J��
E� ��.D� 6J� ��I�J�/ 7E� ��/D� 6F��
+RIIHQWOLFK HLQ )XQG� DEHU LVW·V DXFK RULJLQHOO" 'LH =HLW ZLUG HV ]HLJHQ�

/RE
&KULVWHU -RQVVRQ
K���� 1U� ���

K�� �����
E�rF� →J�

/RE
:� :ODGLPLURZ�9�
1HIHGRY
K���� 1U� ���

K�� ������� ������

/RE
.ODXV )XQN
K���� 1U� ���

K�� ������� �����

/RE
&KULVWHU -RQVVRQ
K���� 1U� ���

K�� �����
E�KG� →E�

6RQGHUORE
5ROI :LHKDJHQ
K���� 1U� ���

K�� ���������� �����

6RQGHUORE I�U ��� YRQ 5ROI :LHKDJHQ

��.G� .G� ��F� /G� ��/H� H��
��.H� .I� ��/I� 7G� ��F� H�I��
'DV DQJHJHEHQH 9HUJOHLFKVVW�FN YRQ :� $ODLNRZ KDW PHKU ,QKDOW�
'HU 'UDQJ QDFK gNRQRPLVLHUXQJ XQG 5HGX]LHUXQJ DXI GDV :LFK�
WLJVWH YHUULQJHUW GDV 0DWHULDO ������ DXI ������ ,FK JODXEH� GD�
I�U VROFKH %HP�KXQJHQ DXFK PDO HLQH 6RQGHUDXV]HLFKQXQJ YHU�
JHEHQ ZHUGHQ VROOWH�

2HOVQLW]� G� ����������

________
/ x x µ x\
/x x xkx \
/Qx x x x\
/x xKx år\
/ x x x x\
/x x xBx \
/ xpx x x\
/x x xrxb\
--------

________
/ x x å x\
/x xPxR¸ \
/ x x xkx\
/x x ¸ x \
/ x ¸Kxnx\
/x xN¸ ¹P\
/ xqx xPx\
/x x x õ \
--------

________
/ x x x x\
/x x x x \
/ å x x x\
/x x x xk\
/K¸ x xbx\
/xPx x x \
/ x µBx x\
/x x x x \
--------

________
/ x x x x\
/x xKxPx \
/ x xnx x\
/x x x x \
/ x x x x\
/x x xnxk\
/ x x ¸rx\
/x x x x \
--------

________
/bx ¨ x x\
/x x x xB\
/ xPõ ö x\
/x xKx x \
/ x x x x\
/x x xPx \
/ x xpx x\
/x x û x \
--------
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