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@ Uba ` DTP9caedWa fhgi&j"kEl�m no iqprm�s�l�t1s o i&uwvyx�zRs{jw|}l�t�v giqmEp�|�~w�(� �����
���
�h�������������"�����������������yk
l�t�t�|�s�t%x&�Ek�zGu�xql1jR�(iql1|�s�u�zRs�lo iquwvyx�zRs&�
aed�� f gi&j"kEl�m n ��� ��� ����� �� �¡� ��¡¢��£�q�¢ �¡¤¥�"� ¦&§¨
aed3c fhgi&j"kEl�m n �©�«ª ¬ ­® ¬¯ ­® ¬ ­®¬ � ¯y°®C±
aed�² f gi&j"kEl�m nx"³ ª �£���� � ¬¯ �
�´�"¢ ± µ ³ ª ��� ¯ �¯ � ¬ �¯ � ¯ � ± ~�³ ¶·|�s µ ³t�³ ª ¢
¢ ¯ �&�¯ ¢&� �� ¯ � ¬ ± s�³ ª ¯ ���"¸E����¤E¸
��E¢´���q¸
�¤
¸E�£�"��¸
� ± ¹ ³ ª ¤ ¯ �¯ ¢ �¯ �E¸E� ¯ �q¸
� ±aed�º f gi&j"kEl�m n» jmE|�p�zA¼+½¿¾+À � kEl�ty¼Áj�i�¶·|�s � k
l�ty¾_jw|}l�tOkEl�Â
s�uÃm�p�s�|�~�� µ x&u"�aed3Ä f gi&j"kEl�m n�ÆÅÈÇÉÅ4��� ¯ ��ÅÈÊyÅÈ�%�
aed�Ë

f gi&j"kEl�m nx"³ ÌMÍ�Î¿¢ �ÐÏ �E¼µ ³ÒÑh|�shÓÔs�t�|}l�m kEl�myxq³�|}j�zÕv�|�zMt1s�lym�s�m�s µ s�l�s�l8Ö9x�zGuw|}�&s�lÉÌMÍE� � kEl�ty¼×s�u ¹ gk
p�p�z��~�³ Ø ® ° t�x&u ¹ l%|�~���zMx&l�¶ÙxE~w�1j
s�le�t6³ÒÑh|�s f xqm�s�uwu
s�j�z µ s�j�z gxql�t%s�jw|}l�t�t�k
u�~��Ú � Ì Í ¯ ¢ � ¯ �
¼ � ��� � ¬ ¢ ¬ � ¬� ¬ ¢ ¬� ¬ ¢ ¬¬ ¬ �q¢ ¬
¦&§¨ m�s�m�s µ s�l(Û

aed3Ü fhgi&j"kEl�m nÑ�xqj�ÝÕu�i�t�kEÞ�zÕ¼ � |}j�zÔt%s�ß1l%|3s�u�zRà l%|�~���zAt%x"m�s�m�s�l � ¼�À�t%x µ s�|�mE|}pGz¼ ���áª ¯ � �"� �q¤£��� �� � �£��� ¯ ���� ¯ � ¯ �
�Ò�"� ¯ �E� ± Û



aed3â
fhgi&j"kEl�m nã |�~w��z·jw|}l1l�Â&i&p}p�jw|}l�tÉt6|3s�äÆkEj
t6u gk6~wÞ�sµ ³�¾ � à¥~�³ � ¼�à ¹ ³�å � ¯-æ�ç ¾�à kEl�tè�%³ æ å � ¯ ¼ çé |�l%l�Â&i&p}pêt%xqm�s�m�s�l(nx"³ � ¾ �áª �
� �q� ���¥�&����¥�
�Ò�"¤¡�&��
�Ò���¥�&�¡�E� ± t6³ ¼ æ �ëª �q¤ ¬ �¡��
� ¬ ¢ ��
� ¬ �´� ±s�³ å �ÐÏ ¼ ç ¾ �«ª �����
�¡�
¤��
�� ¬ � ¬ �
�¥¢&���¢ � ¬ � ¬ � ¬ ± mE³ å �ìÏ ¼ çÃæ �áª ��¤ ¬ ¢ �"�¢E� ¬ � �"�� ¬´¬ � ¬ � ¬ ±|r³ å �ÐÏ ¼ ç åT¾ ¯-æ�ç �áª ¯ ���´�&�£�
�´�E�¯ �
� � ¬ �&�´�
�¯ �
¢ � ¬ � ¬ ¢ ¬ ±

a(dTa�í
f gi&j"kEl�m n» j{m�|}p�z�ÐÏ ¼ �ïî � ¢¯ � ¯ �¿ð � � ® �ïî ¯ ���¯ �¡¤¿ð ��¼ ® �ïî � ¯ �"�¯ � �&�©ð � � ¼ �ïî � ¢¯ � ¯ �
�©ðk
l�t�j�iqv�|�z å �ÐÏ ¼ ç ® �ïî ¯ � ¬¬ ¯ � ð=ñ�ïî � ¯ ���¯ �E� ¯ � ¬ ð ��� ® Ï � � ¼ Ï ¼ ® ÛÑh|�s µ |}l�iqv�|}j�~���s o i&uwvòs�phóWå�Ø Ï�ô ç ® � Ø ® Ï �&Ø ô�Ï�ô ®�õ |}j�z(j�i&v�|�z ¹ gkEuAÖ9x�zGuw|}�&s�lyl1|�~w��zêxqp}p}m�s�vòs�|}l%m gkEp�zG|rm �ö s�m�s�l÷å �ìÏ ¼ ç ® ��� ® ÏÈ� ¼ Ï ¼ �ÐÏ ¼ ® m�|}p�zAjw|�s�m�s�l�x�kyt%xql1l�à(¶Õs�l1l � ¼ � ¼ � m�|}p�z��

a(dTa(a
f gi&j"kEl�m nø�ù i&u µ s�vòs�uwÞ�k
l%m1n�Ö÷kEp�zG| ��p}|}��|�s�u�z�vyx&l-s�|}l�s�úM�OûÉüTÖ9x�zGuw|rýOþÿv�|�zÔs�|}l�s�u�ûá����üWÖ9x6zGuw|rý���àÕ¶Õs�u
t1s�lúÙ�Éû ���ìÖ÷kEp�zG| ��p}|}ÞEx�zG|�i&l�s�lìkEl�tòúRå�û ¯ � ç �-ä�t1t�|�zG|�i&l�s�l µ s�l gi�zG|rm1z�� » jÔm�s�l gk
m%z���s�t%i6~w�-¶Õs�m�s�l t1s�jÂ&|�s�p�m�u gi��6s�u
s�lOäZk ¹ ¶Ùx&l�t1s�j
à l�kEu�Ö÷kEp�zG| ��p}|}ÞEx�zG|�i&l�s�lÉ��k µ s"zGu�xE~w��zRs�l(� ³	 � o xqp}pTn ÓA|}p�t�k
l%mÉÂqi&l � ¼ ���9���y� � �&� Ö÷k
p�zG|r� p}|�ÞEx�zG|�iql�s�lkEl�tyÓA|}p�t�k
l%mÉÂqi&l å � ¼ ç ¾ �������ò� � �E� Ö÷k
p�zG|r� p}|�ÞEx�zG|�iql�s�l� ¬ Ö÷k
p�zG|r� p}|�ÞEx�zG|�iql�s�l
 � o xqp}pTn ÓA|}p�t�k
l%mÉÂqi&l ¼�¾ �Æ�����ò� � �&� Ö÷k
p�zG|r� p}|�ÞEx�zG|�iql�s�lkEl�tyÓA|}p�t�k
l%mÉÂqi&l � åG¼Æ¾ ç ���9���ò� � �"� Ö÷k
p�zG|r� p}|�ÞEx�zG|�iql�s�l�6� Ö÷k
p�zG|r� p}|�ÞEx�zG|�iql�s�lÖ9xql µ sqÂ&iquw��k
m%z{t6|�s���s�|}��s�l ¹ i&prm�s � åG¼�¾ ç �» uÃm�s µ l1|}j"n ¼Æ¾ �ïî �
�´�%�´�"���¢£��� ¤ ð � åG¼Æ¾ ç �«ª �q���Ò�q¢E� ¤&��q�6�£�q¤
� �E¢�
¤
�´� ¬ �´��� ¬ ±a(dTa�� f gi&j"kEl�m n


a(dTa�c
fhgi&j"kEl�m nx�� ��� ��� �¥¤�����´��´�´¢� � � ¦&§¨ � � ��� � ¬
¬E¬�q� ¬E¬�q¢ ¬E¬�"� ¬E¬

¦&§¨ Ç �ëª Ç ­Ç ®Ç ° ±µ � o gkEuÔs�|�l�s�Âqi&uÃm�swm�s µ s�l�s�Ý·u�i�t�k
Þ�zG|�iql1jwvòs�l�m�sMý s�uwu
s�~w�1l�sqzejw|�~w��t�|�s�Â&s�u µ u�x�k6~w��zRs Ö9xqj�~��%|}l�s�l%�&s�|�zt�kEu�~w� ��� Ç �~
� Ñ�s�u ù s�Þ�zWi&u{Ç vòk���j�i�m�sq¶ gxq�1p�z�¶·s�u
t1s�l�à�t%x��Æm�|}p�z�n1Ç Î ¬ kEl�t ��� Ç Å � �



a(dTa ²
fhgi&j"kEl�m n» j{m�|}p�z{xqp�prm�s�vòs�|}l(n� ��� Í�� ­ ��� k
l�t � ��� ­ � ® ���ø j�iqp�xql%m�sÉm�s�l�x�k-j�iEÂ
|�s�p�s���i&�%j�zWi��(s µ �
¶Ô���ê¶·|}j�~���s�l�� u�i�t�kEÞ�zRs µ s�l gi�zG|rm1z�¶·s�u
t1s�l�à�¶·|�s�|}lCt6|3s �ê¶·|�üj�~w��s�l���u�i�t�kEÞ�zRs µ �
¶Ô� » l�tE��u�i�t�k
Þ�zRshs�|}l%m�s���s�l%³�à�x&p}j�i�n� ��� Í�� ­ � ­ � ® �!�x"³ � Í�� ­ �ïî �´�¤¥�Ðð � ­ � ® �ïî � ���¢¿ðµ ³ � ��� ­ � ® �!� �ïî ¢&�¤ ¬ ð � ��� Í�� ­ �"� � î � ¬ ����E� ð

a(dTa�º

f gi&j"kEl�m n» j�¶Õs�u
t%s�l8t�|�s ¹ i&prm�s�l�t1s�lÉÓÔs��&s�|�~w�1l�kEl�m�s�lOs�|}l%m�s ¹ gkE�%u�z�näZn%jR�ês���|�ß%j�~���s�u#�hiq�1j�zWi$�ÙÂ
s�u µ u�x�k6~w�Ç n%Ý·u�i�t�kEÞ�zG|�i&l%jR��u�i"m�u�x&v�v� n ù s�Þ�zWi&u�t1s�u%�hiq�1j�zWi�� � u
s�|}j
s& n ù s�Þ�zWi&u�t%s�u#�hiq�1j�zWi$��Þ�i&j�zRs�l'��s » uw�&s&k&m�l1|}j
s�|}l%��s�|�z( n*)�s�j�x&vyzGÞ�i&j�zRs�l+ lCt1s�uyÖ9x�zGuw|rý©ä=m�| µ z�t�x&j » p3s�vòs�l�z�Ø-, . x&l�àh¶·|�sò��i6~w�Ct%s�u ù s�u µ u�x�k�~��CÂ&iql/��i&�1j�zWi$�C| ¹ gkEuòt6|3sÝ·u�i�t�k
Þ�zG|�iql8s�|}l�s�u » |}l1��s�|Gz t%s�j » uw�qs&k
mEl1|}jwj
s�j0��|�j�z�����áª � �´� ¤�´�"¢¡� �� �¡�£�"� ±Ñ�xqj » p�s�vòs�l�zyÇ . t1s�j ù s�Þ�zWi&uwjOÇ � å�Ç ­ �wÇ ® �ÃÇ ° �wÇ�1 ç�2 mE| µ zÉx&l�à�¶·|3s"Â
|�s�pòÂ&i&v » uw�&s&k
mEl1|}j3� ø |}l4�5 ."³���s�uÃm�s�j�zRs�p}p�z�¶Õs�u
t%s�lÈj�i&p}pG�MÑ�x&l1lÈ|}j�zÆt1s�u ù s�Þ�zWiqu�t%s�j3��i&�1j�zWi$�ÙÂ
s�u µ u�x�k6~w�1j � � å � ­ � � ® � � ° ç 2m�s�m�s µ s�l t�kEu�~w� � ����� Ç �x"³ ��� Ç ����� ��� ���� ¦&§¨ �áª �"������� ± �76 � ­ µ ³ ��� Ç ����� ��� � �� ¬
¦&§¨ �áª �
��E¢¢ ¬ ± �76 � ®

~�³ » j{m�|}p�z�n � � ª � ¬ ����¤ ±¹ gkEu o x&p}p(xq³ ¹ iqprm1z�n�8 �9� 2 � ­ � �&���&�¹ gkEu o x&p}p µ ³ ¹ iqprm1z�n:8 �9� 2 � ® � ��¢E�
¤t�³ » jÔm�|}p�z�n & 2 �9� 2 � à�xqp}j�i & ­ � �
���&à & ® � ¢&���qà & ° � ���E��k
l�t & 1 � �
�����
a(dTa�Ä fhgi&j"kEl�m nÑ�xqj�ÝÕu�i�t�kEÞ�z æ 6 �C� ¼Æ¾ Þ�xql1l�m�s µ |}p3t%sqz�¶Õs�u
t%s�l�À�s�jÔm�|}p�z; , . �=<>? @ ­ A> B @ ­ Ø ,

? ô ?�BDC�B . ¹ gkEu%E � �E�"Û�Û�Û��wûÿkEl�tGF � �E�"Û�Û�Û�� � �



a(dTa�Ë

fhgi&j"kEl�m nx"³ � þ �IH ­ �/J7K þ ���GH ­ J��©���GH ­ ���/JGK þ �/J
µ ³ å � ¯ þ ç ¼ �/JGKë� ¯ þ � ¼ H ­ K þ ��� ¯ ¼ H ­ K þ � ­L î �q� ��E�´�"�©ð~�³ åT�
¼ Ï þ9¼ ç �á� þ9¼ K �&¼ �á� þ9¼ ¯ þÉ¼ � å � ¯ J ç þ9¼ K þ � å � ¯ J ç H ­ � J©�î � ¬¯ �¥� ðt6³ � ¼ ¯ ¼�þ � ��å � ¯ ¼ ç þ ¯ � þK«� ¼ ¯ ¼�þ � å � ¯ �&¼ ç þ Ká� ¼ � å � ¯ ¼ ç þK þ � å � ¯ ¼ ç H ­ � ¼ � ­®�M î ¯ �E� �¯ � ¯ �E� ðsw³ �ÐÏ å � H ­ þÉ¼ ç H ­ � � �K«� H ­ þ9¼ ��� H ­K þ9¼ �/JK þ � ¼ H ­ � ­L î ¯ � ¯ �¯ � ¯ � ð¹ ³ å � ¯ ¼ ç ÏÈ�IH ­ þ �/JK þ ��� å J�Ï ¼ ¯ � ç � î ¯ � �¯ �E� ¯ � ¬ ðm
³ �&þ ¯ å �ìÏ ¼ ç ® þ �NJ ¯ ¾hþK åT� J ¯ å �ìÏ ¼ ç ® Ï ¾ ç þ �/JK þ � åT� J ¯ å �ÐÏ ¼ ç ® Ï ¾ ç H ­ � ­° î ¯ ���¯ �¡¢ ð�%³ � å�þ ¯ � J ç �C� åG� J ¯ þ ç ¼ ÏÐ� þ Ï ¼K«� þÉ¼ � � � ¼ Ï � �ÐÏ ¼K þ ��� H ­ åG� � ¼ Ï � �ÈÏ ¼ ç ¼ H ­ � ­® ° ª ¤
¤ ��6� �E�
�� ±|r³ åT� ç K þ Ï � � ­® ¼ � H ­K � � ­® ¼ �GH ­ ¯ þ|�l ø 	 ³qn�þ-å J�Ï ¼ ç Ï �� ¼ � H ­ ¼ ¯ þ9¼ � ¯ JK þ � ¯ J ¯ �� ¼ � H ­ ¼ � �"¸E� î ¯ ¢ ¯ ¢¯ ¤ ¯ ��� ð kEl�t� � ­® ¼ � H ­ ÏOJ�Ï ­® ¼ � H ­ ¼ � ­® î ¢ ��£��� ð



a(dTa�Ü

fhgi&j"kEl�m nx"³ )Ôi&��|}l�zWiqmEu�x"��� n
R1

R2

R3

R4

X1

X2

X3

Z1

Z2

Z3

Z4

4

2

3

1

4
3

5

2

1

4

4

33
1

2

1
1

µ ³ � Í�� ­ � ��� � ¬�¬� ¬�¬¬ � ¬¬ �´� ¦&§¨ à � ­ � ® � ª � ��� ���� ¬ �¬ � ��¢ ±� Í�� ® � ��� � � ¬¡¬¬´¬�¬¡¬¬´¬�¬¡¬¬´¬�¬¡¬
¦&§¨~�³ �hiq�1j�zWi��ÙÂ&s�u µ u�x�k6~w�y��u�i » |}l%��s�|�z t1s�u o s�u�zG|}m&��u�i�t�kEÞ�zRs&nP Í�� ® �Q� Í�� ­ � ­ � ® ÏR� Í�� ®� ��� � ¬�¬� ¬�¬¬ � ¬¬ �´� ¦ §¨ ª ����� �� � ¬ �¬ � ��¢ ± Ï ��� �Ò� ¬�¬¬�¬¡¬�¬¬�¬¡¬�¬¬�¬¡¬�¬

¦ §¨
� ��� � �¥� �� �¡�£�q�� � ¬ ��Ò�"¢´����� ¦&§¨ Ï ��� � � ¬´¬¬´¬�¬´¬¬´¬�¬´¬¬´¬�¬´¬

¦&§¨
� ��� � ¢´� �� �¡�£�q�� � ¬ ��Ò�"¢´����� ¦&§¨



a(dTa�â
fhgi&j"kEl�m nÖ�|�zMÇ 2 6 � åÃ� ¬E¬ ��� ¬E¬ ��� ¬
¬ ç kEl�t� 2 6 � åT� ¬E¬ �"� ¬E¬ �"� ¬
¬ �q� ¬
¬ çs�uÃmE| µ zÕjw|�~��8t%s�u{m�s�j"k�~���zRsS��i&�%j�zWi�� µ s�t�x&u ¹ j�Â
s�Þ�zWi&u� 2 6 � å � ­ � � ® � � ° � � 1 çx�kEj � ��� Í�� ­ å�Ç ÏR� ­ � ® ç ÏR� Í�� ® � ��� Í�� ­ Ç Ï å � Í�� ­ � ­ � ® ÏR� Í�� ® ç ���k � 2 � åG�E� ¬E¬ ���E� ¬
¬ �q�E� ¬E¬ ��� ¬E¬
¬ ç

a(d3�eí

fhgi&j"kEl�m nÖ9x6zRs�uw|�x&pUT(kV�
T 1

T 2

T 3

T 4

B 1

B 2

B 3

E 1

E 2

4
W

5
X
3Y
1Z

2
[

3Y
2
[
1Z

5
X

2
[
4
W
1Z

3Y 2
[

4
WÑ�s�u(jR�ês���|}ß%j�~���sÕÓÔs�t�x&u ¹]\ , .Ôx&l_^�s�|�p�s�lI`a,wåbE � �
�"Û�Û�Û��w� ç ��k
u » uw�&s&k
m1kEl�m�t%s�j » l�t%s�uw�&s&k&m�l1|}jwj
s�j 5 .6åcF ��
�
� ç ¶·|}u
tÉt�k
u�~��Ét�|�s�Ö9x�zGuw|rý 5 � å \ , . ç x&l�m�s�m�s µ s�len5 � ��� �¥� ¬� ¢��¬ �Ò��¥� � ¦ §¨ ª �¡¢�£�¬ � ± � ��� �"�Ò�q¤�"�Ò����q� ��"�¡�E¢ ¦ §¨



a(d3�·a

fhgi&j"kEl�m n+ ³ Ö9x�zRs�uw|�x&pUTek�� n
R
d

 1

R
d

 2

R
d

 3

Z 1

Z 2

P 1

P 2
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4e
2
f
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5h

2
f

14
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Legek nde : Materialb
l
edarf M1

zusätzliche Verflechtungm  bei Materialbedarf M2
zusätzliche Verflechtungm  bei Materialbedarf M3

0.0n 2

+!+ ³ ÖOs��1uwj�z�k
ß%m�s�Ö9i�t%s�p}p�s jw|}l�t�|}l�t1s�l o gxqp}p3s�l ø Ö 	 ³ k
l�t ø Ö 
 ³(jw|}l1l�Â&i&p}p�à�¶·s�m�s�l�t%s�uo� gk6~wÞ�Þ�i"�%��pGkEl�m�E¶·|}j�~���s�lqp ­ k
l�t3r ­ l1|�~w��zMx µ s�uÔ|}l ø Öqs"³q�Ö9i�t1s�p}prm�u gi���s�l ø kEl�zRs�u ù s�u�¶·s�l�t�kEl%mÆß1Þ�zG|�Â
s�u#�ê¶·|}j�~���s�l�� u�i�t�k
Þ�zRsÔ|�v o x&p}p ø Ö 
 ³w³o x&p}p ø Ö 	 ³ o x&p}p ø Ö 
 ³� � å � ­ � � ® � � ° ç 2 s µ s�l1j�i ù s�Þ�zWi&u�t%s�u%�hiq�1j�zWi$��vòs�l%m�s�l� � å � ­ � � ® ç 2 � � å � ­ � � ® � � ° ç 2 ù s�Þ�zWi&u�t%s�u#�Ù¶·|}j�~w��s�l���u�i�t�kEÞ�zGvòs�l%m�s�lø p ° |�j�zÕß%Þ�zG|�Â
s�j%�Ù¶·|}j�~w��s�l���u�i�t�kEÞ�z�³� � å � ­ � � ® ç�2 s µ s�l1j�i ù s�Þ�zWi&u�t%s�u o |}l�x&p � u�i�t�kEÞ�zGvòs�l�m�s�l� Í�� ­ �áª � ¬´¬�¡���¢ ± � Í�� ­ �áª � ¬¡¬�¬�£� ¬� ¢¥� ± Ö9x6zRs�uw|�x&pUT(kV�Evyx�zGuw|rýOt1s�u 	 � é z�k ¹ s� ­ � ® �ïî �¥����´� ¬ ð � ­ � ® � ª �¥����´� ¬� ¬ ± Ö9x6zRs�uw|�x&pUT(kV�Evyx�zGuw|rýOt1s�u 
 � é z�k ¹ s� Í�� ­, . n�jR�ês���|}ß%j�~���s�u�ÓÔs�t%xqu ¹ x&l Ú ,·��kEu�Ý·u�i�t�kEÞ�zG|�i&l8Â&i&l p*.� ­ � ®, . n�jR�ês���|}ß%j�~���s�u�ÓÔs�t%xqu ¹ x&l p , ��kEu�Ý·u�i�t�k
Þ�zG|�iql Â&iql r .ÓÔs���|�s���kEl�m�s�l µ s�|eu
s
x&p}|}jw|3s�u µ x&u
s�u�Ý·u�i�t�kEÞ�zG|�i&l� Î � ­ � ® � kEl�t � Î � Í�� ­ � �t%x µ s�|(m�| µ z·� t�|�s3)�s�j�x&vyz3��u�i�t�kEÞ�zG|�i&lOxql » l�t���u�i�t�kEÞ�zRs�lOxql ø t�|�s�¶Õs�m�s�lOl1|�~���zAx�k ¹ zGu
sqzRs�l�t1s�u� gk�~�Þ�Þ�i��1��pGk
l%m�Â&i&p}p}j�z gx&l�t�|rmòx µ j
sqzG� µ x&uÔ|}j�z�³q�gt µ s�uwj�~w� gk
jwjw|}m�s'�Ù¶·|}j�~w��s�l���u�i�t�kEÞ�zRsu � ¯ � ­ � ® � v , �wE � �E���yx Â
s�Þ�zWi&uw|�s�p}p � ¯ � ­ � ® �gt µ s�uwj�~w� gk
jwjw|}m�s��hiq�1j�zWi$�(so x&p}p ø Ö 	 ³Zn � ¯ � Í�� ­ �o x&p}p ø Ö 
 ³Zn u � ¯ � Í�� ­ � v , E � �
�
�� ° ¯ u � Í�� ­ � v ° ÏO� ° ¯ u � Í�� ® � v ° E � � z gt µ s�uwj�~w��kV��xql Ú ,



fhgi&j"kEl�m nø o iqu�zGj
sqzG��k
l%mE³+!+!+ ³ ó ( i&v�� p�s�ý s�j�Ö9i�t1s�p}p õ n�Ö9i�t1s�p}prm�u gi���s�lÇ � å � ­ � � ® � � ° � � ­ � � ® � � ­ � � ® ç 2ø ÓÔs�t1sqk%z�kEl�m�¶·|�s�kEl�zRs�u +!+ ³5 � å \ , . ç ,b� . @ ­ � { { { � | » |rm�s�l�Â&s�u µ u�x�k6~w�1jwvyx�zGuw|rýv�|Gz \ , . n%ÓÔs�t�x&u ¹ xql�þ , ��kEuI)�s"¶·|�l%l�kEl%m�Â&i&l 	 Ö » þ . �
5 � }~~~~~~~� ¬�¬¡¬ � ¬´¬ ¬ ¬¬�¬¡¬ �¡� ¬ ¬¬�¬¡¬ ��¢ � ¬¬�¬¡¬ ¬�¬ �Ò���¬�¬¡¬ ¬�¬ �¥� ¬¬�¬¡¬ �£¬ ¬ ¬¬�¬¡¬ ¬�¬ ¬ ¬

�c��������
v�|Gz� � \ ° M ��� ¬ å 4 � ç� å 4 � ç �"å 4 � ç� � \ M 1 ��� ¬ å 4 � ç �"å 4 � ç¬ Û ¬ � å 4 � çÓÔs�|�u
s�x&p}|}jw|�s�u µ xqu
s�u�Ý·u�i�t�k
Þ�zG|�iql v�kV�Zm�s�p�zRs�lÉÇ Î 5 Ç À�t�|�s�s�l�zGj�zRs���s�l�t%s�l gt µ s�uwj�~w� gk
jwj
s ø�� x µ üj
sqzG� µ xqu
s��hiq�1j�zWi$�(s�à��Ù¶·|}j�~w��s�l1ü·k
l�t » l�t�� u�i�t�kEÞ�zRs�³A¶Õs�u
t%s�l�t�kEu�~w�ÆÊ 6 � å J ¯ 5 ç Ç xql%m�s�m�s µ s�l(�+ ù ³ Ö9x�zRs�uw|�x&p µ s�t�x&u ¹ j
s�uwv�|�zwzGpTk
l%m ¹ gk
u ø Ö 	 ³�à ø Ö 
 ³ZkEl�tù ³£�qx&�%p3s�l1v gx��
|rm�s » uÃm�s µ l%|}jwj
s&n ù x&uw|�x&l�zRs 	 n �hs�~w�1l�kEl�m�|}vèvòs��%uwj�z�kEß%m�s�l�Ö9i�t1s�p}pÖ�|Gz � � åÃ� ¬
¬E¬ ��� ¬E¬
¬ ç 2 kEl�t � ����� å�� ¬E¬ x ¬ ç µ s�| ø Ö 	 ³å�� ¬E¬ x ¬ x ¬ ç µ s�| ø Ö 
 ³ ¹ i&prm%z� ��� � Í�� ­ � ­ � ® � x"³� Í�� ­ å � �ÔÏ�� ­ � ® � ç µ ³ Àx&p}j�i � ������� ����

åG� ¬E¬
¬E¬
¬ ��� ¬ � ¬E¬
¬ ���&��¢ ¬E¬
¬ ç 2 ø Ö 	 ³ o x&p}pÙx"³åG� ¬ � ¬E¬
¬ ��� ¬ ¤&� ¬
¬ ���&��¢&� ¬
¬ ç�2 ø Ö 	 ³ o x&p}p µ ³åG� ¬E¬
¬E¬
¬ ��� ¬ � ¬E¬
¬ ���E¢&� ¬E¬
¬ ç 2 ø Ö 
 ³ o x&p}pÙx"³åG� ¬ � ¬E¬
¬ ��� ¬ ¤&� ¬
¬ ���E¢&�
� ¬
¬ ç 2 ø Ö 
 ³ o x&p}p µ ³ù xquw|�xql�zRs 
 n ��s�~w�1l�k
l%mÆ|�vèÞ6i&v���p�s�ý s�l�Ö9i�t1s�p�p» l�zGjR��u
s
~���s�l�t�t%s�u �es�uwp�s�m1kEl%mÈÇ 2 � å � 2 � � 2 � � 2 ç �76 å�Ç ���M�wÇ ���Õ��Ç ��� ç ¶·|�u
t 5 |�lIÓAp gi
~�Þ�s�&s�uwp�s�m1z�n 5 ��� 5 ��� 5 ��� 5 ���5 ��� 5 ��� 5 ���5 �$� 5 �$� 5 ���R� �3�es�|}p3s�l���es�|}p3s�l���es�|}p3s�ls 
 
 é ��x&p�zRs�läÆk ¹ m�u"k
l�t�t%s�u{jR�ês���|�s�p}p�s�l ö x&�1p·Â&iql 5 |}lOÖ 	 à�Ö 
 ¹ iqp}m%zJ ¯ 5 � }~~~~~� J ¯ � ¬ ¬¯ � ¯ �¯ � ¯ ¢ ¬�¬¬�¬¯ � ¬¬ J ¯ � ¯ ���¯ � ¯ � ¬¬ ¬ J
�c������ � � J ¯ 5 ��� ¯ 5 ���¬ J ¯ 5 ���¬ ¬ J � åb�Éj"� i�� ç

+ l t1s�u-ó gt µ s�uwj�~w��kV�
mEp3s�|�~w��kEl�m õ Ê � å J ¯ 5 ç Ç å�� ç |�j�zAÊ � �� Ê �Ê �Ê � ¦¨ m�swm�s µ s�l�àeÇ k
l µ s�Þ�xql1l�zkEl�t�Ç � m�s�j"k6~w��z��ø �"³�p�x�k%zRs"z x�kEj ¹ gkE�1uwp}|�~w�Ê � � Ç � ¯ 5 ��� Ç � ¯ 5 ��� Ç �Ê � � Ç � ¯ 5 ��� Ç �Ê � � Ç � � ¡¢ K Ç � � Ê � Ï 5 ��� Ç � Ï 5 ��� Ç �Ç � � Ê � Ï 5 ��� Ç �Ç � � Ê �Ñh|�s��qx&�%p3s�l1v gx��
|rm�s�l » uÃm�s µ l1|}jwj
s ¹ gk
uÔÇ � jw|}l�tyv�|�zAt%s�l�s�l ¹ gk
u � x�k
j ù xquw|�xql�zRs 	 |�t1s�l�zG|}j�~w�(�
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Legēnde : Tei
°
l a

zusätzliche Verflec± htungen bei Teil b» jÔ|�j�zM�E¶·s�~�Þ�v gx��E|rm�à�t�|�s ( l�i6zRs�lOt%s�jG)Ôi&��|}l�zWiqmEu�x"� ��s�l÷¶·|�s ¹ iqprm1z�kEv���k µ s��&s�|�~w�1l�s�l(nå�þ ­ ��Û�Û"Û��wþ | ç 6 � å Ú ­ � Ú ® x�p ­ ��p ® x�² ­ x!r ­ ��r ® ç �Ñ�xqjêÞ�iqv���p�s�ý sÙÖ9x�zRs�uw|�x&pUTek��Evyi�t%s�p}p�¶·|�u
tZt%xql1l�t�k
u�~��Æt6|�sM¤(�Ô¤&üWÖ9x6zGuw|rý 5 � å \ , . ç k
l�t�t�|�s ù s�Þ�zWiqu
s�lÇ � å�Ç ­ ��Û�Û"Û��wÇ³| ç 2 kEl�t�Ê � å�Ê ­ ��Û�Û�Û���Ê�| ç 2 µ s�j�~��%uw|�s µ s�l(�%Ñ�x µ s�| µ s��&s�|�~��%l�s\ , . t1s�lòjR�ês���|}ß1j�~w��s�l9Ö9x�zRs�uw|�x&p µ s�t�x&u ¹ x&lòþ ­ ��k
u » uw�&s&k&m k
l%mÉÂ&iql�þ'.Ç:,´t�|�s ø |}l1l�s�u µ sqzGuw|�s µ p}|�~���s�³G)�s�j�xqvòz3��u�i�t�kEÞ�zG|�i&lÉx&v ( l�i6zRs�l�E�kEl�tÊ�,¡t1s�l ¹ gkEuht%s�lÉä µ j�x�zG��x�k��6s�uw��xqp µ t1s�j t l�zRs�uwl�s��%vòs�l1jhÂ&s�u ¹ gk&m µ xqu
s�lO^ s�|}pMÂ&iql�Ç�,» j{m�|}p�z
5 � }~~~~~~� ¬´¬ �£� ¬�¬¡¬¬´¬ � � ¬�¬¡¬¬´¬�¬´¬ �´� ¬¬´¬�¬´¬´¬ � �¬´¬�¬´¬´¬ �¡�¬´¬�¬´¬´¬�¬¡¬¬´¬�¬´¬´¬�¬¡¬

�c������� 5 � }~~~~~~� ¬�¬ � � ¬´¬´¬¬�¬ � � ¬´¬ �¬�¬ ¬ ¬ �¡� ¬¬�¬ ¬ ¬�¬ ���¬�¬ ¬ ¬�¬ �´�¬�¬ ¬ ¬�¬´¬´¬¬�¬ ­1 ¬�¬´¬´¬
�c�������Ñ�s�u ù s�Þ�zWi&u{Ê t%s�u�x µ j
sqzG� µ xqu
s�l9Ý·u�i�t�k
Þ�zG|�iqlÉ|}j�z�¶·|�s ¹ i&prm1z�Â&i&uÃm�s�m�s µ s�l(nÊ 2 � å ¬ � ¬ � ¬ � ¬ � ¬ ���
¢ ¬ �&� ¬E¬ ç à µ ³ÔÊ 2 � å ¬ � ¬ � ¬ �
� ¬ �
¢����
¢ ¬ �&� ¬E¬ ç �Ñ�s�u��Ek
m�s�� gi&uw|rm�s3)�s�j�x&vòzWi�k%z3�êk%zwÂ
s�Þ�zWiqu Ç s�uÃmE| µ zÕjw|�~w�Oxqp�j f gi&j"kEl�mòt1s�u7) p�s�|�~w��kEl%m

Ê � Ç ¯ 5 Ç ��kÆÇ � å J ¯ 5 ç H ­ Ê à(¶·i µ s�|Må J ¯ 5 ç H ­ �
}~~~~~~� � ¬ �¥� �Ò�E���¬ �¡��� � ¤��¬�¬ � ¬ � ¢��¬�¬¡¬ � ¬ ���¬�¬¡¬�¬ � �´�¬�¬¡¬�¬�¬ � ¬¬�¬¡¬�¬�¬ ¬ �

�c�������
å J ¯ 5 ç H ­ �

}~~~~~~� � ¬ �
�¡� �
�¥¢&�¡�
�¬ �¡���£� ���¡¤
�¡¢
�¬�¬ � ¬ �"�¡� ¬ �"�¬�¬ � � � ��� �"�¬�¬ � ¬ � � �¬�¬ ¬¡¬ ¬ � ¬¬�¬ � ¬ � ¢ �
�c�������

µ ³ » j ¹ iqp}m%zx"³ Ç 2 � åG�E��¢ ¬ �
�&��¢ ¬ �q�q¢E¢ ¬ ��¢E¢ ¬ ���E¢ ¬ �
�
¢ ¬ �&� ¬E¬ çµ ³£Ç 2 � åÃ�q¤
� ¬E¬ ���&��� ¬E¬ �
�E� ¬E¬ �
¢E� ¬E¬ �q��� ¬E¬ ���E¢ ¬ �"�"�E¢ ¬ ç~�³ o xqp}pêx"³ Ç 2 � å sµ´"¶�¶&à 
 ´$¶�·qà 	 ·�¸V·&à ·-´$¶qà s�·V·&à 
 ·V¶&à 	 ¶�¶ ço xqp}p µ ³ Ç 2 � å 	 ´�´�¹�·qà 
 s�º»·V¶&à¼¸ 
 ¸V¶&à½· 
 ¸V·&à 	V¾�
 ¶&à 
 ·V¶&à 	 ¸�¸V· çÑ�sqk%z�kEl�m n�ÓÔs�t�x&u ¹ xql Ú ­ Ú ®)�s�j�xqvòz3� u�i�t�kEÞ�zG|�i&lÉx&l p ­ p ® ² ­ r ­ r ®



a(d3�ec

fhgi&j"kEl�m n+ ³ » j{m�|}p�z�n|}³À¿ ­ � � ¿ Í 2 � Í�� ­|}|r³ ¿ ® � � ¿ ­ 2 � ­ � ®|}|}|r³ ¿ ® � � ¿ Í 2 � Í�� ­ � ­ � ® � ¿ Í 2 �+!+ ³¼8 � 8-åb¿ Í � � ç � ¿ Í 2 � Í�� ­ � ­ � ® � å � ¿ ­ 2 � ­ � ® � � ç ¿ ® � �+!+!+ ³ » j{m�|}p�z�n|}³À¿ ­ � � åG����� ç î �´�¤¥� ð � åG�E¢������ ç|}|r³ ¿ ® � � åG����� ç î �´�¤¥� ð î � ���¢ ð � åG��¢6����� ç î ���� ¢ ð � åÃ���E���
�
��¢ ç+ ù ³¼8 � ¿ ® � � � åÃ���E���
�
��¢ ç î �q�� ¬ ð � ��¤E� ¬
�ÙdWa f gi&j"kEl�m n� �"Á 2 Ï Ø ��ô 2 � ��� �"� ¯ � ¯ �q� ¯ �q¤�q¤ �q¤ � �q¢�
� ¯ �E¤ ¯ �&� ¯ � ¬� �&� �q� �E¤ ¦&§¨ à Á 2 ��� Ïìô 2 � Ø � �E�
�Ùd�� f gi&j"kEl�m n� � ��� ¯ �"��¯ ��� � ¦&§¨ ��Â � ��� ¤¯ �"��"�¯ ¢ ¦&§¨ �!Ã � ��� ¯ ¢¯ ¤�¯ � ¦&§¨
�Ùd3c f gi&j"kEl�m no gk
u�t6|�s�m�sq¶ gxq�1p�zRs�l ù s�Þ�zWi&u
s�lòv�kV�Zm�s�p�zRs�l(n%Ç ­ Ï Ç ® Ï Ç ° � ¬ �

�Ùd�²

f gi&j"kEl�m nø )�s�u�xEt1s�t�kEu�~w� r ­ � åÃ��x"� ç kEl�tÄr ® � åG�-x�¢ ç ³xq³ Ñ�k
u�~���t�|�s·m�s�m�s µ s�l�s�l�Ý�k
l1Þ�zRs·p�x&jwj
s�l�jw|�~��Æ�E¶Õs�|a) p�s�|�~w��k
l%m�s�l�x�k ¹ j�zRs�p�p�s�l�à�¶Ùi µ s�|�jMt1s�u é zRs�|rm k
l%mkEl�tyx�t1s�v=äh~��%j
s�l�x µ j�~w�1l1|�zwz ø é ~��%l1|�zwz3�Ùk
l1Þ�zÕt%s�uÆÅ�üTäh~��%j
sÔv�|�zAt1s�uI)�s�u�x�t%s�³�s�l�zGjR��uw|�~���z��� � ÂE� Ï Ø¢ � Â"� Ï ØÑ�k
u�~�� é k µ zGu�x&Þ�zG|�i&l9t1s�u µ s�|3t%s�lO) p�s�|�~w��k
l%m�s�lOs�uw� gx&p�zMvyx&l(n�� � �VÂ � ½�Â � ���Ñ�k
u�~�� » |}l1j
sqzG�qs�l4|}l¿t�|�sys�uwj�zRs�) p3s�|�~w��kEl�mìs�uÃm�| µ z�jw|�~w�¿t%x&l%lÈx � ü 	 kEl�tìt%x&v�|�z ¹ iqp}m%z ¹ gk
u�t6|3so k
l1Þ�zG|�i&l1jÃmEp�s�|�~���kEl�m nÇ ® � �&Ç ­ ¯ �µ ³ Ý·x&u�xqvòsqzRs�u
t�x&uwj�zRs�p}pGkEl�m ø ÓÔs�|}jR��|�s�pr³qnÇ Ç �ïî �� ð ÏÉÈ î �� ð � È�Ê�J ÚIË~�³ ã iquwvyx&p�s�l ¹ i&uwvòà1���%Óh��v�|�zÌ� 2 � åT��� ¯ � ç nå�Ç ��� ç � å�Ç�Í �!� ç À �1|�s�u"n1�&Ç ­ ¯ Ç ® �áî�î �� ðÎÍ î � ¯ � ð�ð � �t6³ Ï�s�jwj
s�j�~���s ã iquwvyx&p�s�l ¹ i&uwv9nÇ Ç Ê_J Ú ® �qåb� Í Ç ¯ Ç Í�ç � ¬ Ë v�|GzÔåÃ� ç � � ­Ð L î �¯ � ð i�t%s�u�åT� ç � � ­Ð L î ¯ � � ð kEl�t��� Óh��Ç Í �ïî �� ð Û



�Ùd�º £�Ñ�¨f gi&j"kEl�m nxq³ ø Â&iquw�&s�|�~���s�l µ s���x ¹ zRsqzRsw³ f�gx&l�m�s�t%s�j f i�zRs�j�Âqi&v ( i6i&u
t6|}l�x�zRs�l�k
uwjR��u"k
l%m î ¬¬ ðx�k ¹ t�|�s7)�s�u�x�t1s�x�kEj ø 
 � ºq³Zn î ¬¬ ð |�l�Ï ã�o µ ø 	 ³ ¹ gkEuht�|�sÒ)�s�u�xEt1s�s�|}l%j
sqzG�&s�lenú � å ­Ð L î � ¯ � ðNÍ ¯ î �� ð ç � ¯ ­Ð Lt�|�s f gx&l�m�s�t1s�j f i�zRs�j�|}j�z ­Ð Lµ ³ f i6z ¹ kV�&�Ùk
l1Þ�zoÓÓ �ïî ¬¬ ð ¯ ú � � � ­Ð L � ­Ð L î �¯ � ð � î �
¸E¢¯ �"¸E¢ ð

�Ùd3Ä

fhgi&j"kEl�m nx"³ o kEl1Þ�zG|�i&l%j
t%xquwj�zRs�p}pTk
l%m1n5 �ÕÔ Ç Ê�J Ú ° Í Ç ° � Ç ­ Ï Ç ® Ï �µÖø » uwÞ�p gxqu"kEl�m n o gkEu�x&p}p�s�Ý�k
l1Þ�zRsht%s�u » µ s�l�s�v�kV� ¹ i&prm�s�l�t1s�Ñ�xquwj�zRs�p}pTk
l%m�m�s�p�zRs�l(nÇ �áª ¯ �� � ± Ï�È÷ª ¤¯ �� ± Ï9×4ª �¯ �q�¯ � ±Ö9xqlÉÞ�xql1l9t%x&v�|�zAt6u
s�|�) p�s�|�~w��kEl%m�s�l9x�k ¹ j�zRs�p}p3s�l(n Ç ­ � ¯ � Ï ¤�Ø Ï � ×Ç ® � � ¯ �VØ Ï � ×Ç ° � � Ï Ø Ï � ×ö s�l1lòvyx&lOt6|�s�j
sÒ) p�s�|�~���kEl�m�s�l9x�k�T gi&j�zRà�s�uw� gxqp�zMvyxql9t6|�s�i µ s�lOxql%m�s�m�s µ s�l�sÒ) p�s�|�~���k
l%m � ³µ ³ 5 ��Ù÷ª ¯ �� � ± ÏRÈ÷ª ¤¯ �� ± ÏO×Èª �¯ �"�¯ � ± x È � ×�Ê�J Ú_Ú~�³ ã i&uwvyx&p�s�l ¹ iquwv9nÓÔs�u
s�~��%l�kEl%mys�|}l�s�j ã iquwvyx&p�s�l�Â
s�Þ�zWiquwj{l(n» jÔv�k��Zm�s�p�zRs�len(åb� Í � ç � ¬åb� Í Â ç � ¬ø ¶Ùi µ s�| � k
l�t_Â t6|3s��Ô|�~���z�k
l%m�j�Â&s�Þ�zWi&u
s�lÉt1s�u » µ s�l�s�l%mEp3s�|�~w��kEl�m�jw|}l�t6³äZkEj�t�|�s�j
s�l9ÓÔs�t6|�l�m k
l%m�s�lÉp�x&jwj
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o gk
u�t%s�l o x&p}p ô{� ��p}|�s�j�zÕvyx&l9t%xql1lOt6|�s gx � kE|�Â�x&p�s�l�zRs�l�Ñ�x&uwj�zRs�p}pGkEl�m�s�l8x µ nÌ ��Ù Ç �áª ¬¯ �¬ ± ÏRÈ÷ª ¯ ��� ± � È�Ê J ÚyÚ��Ù Ç �áª ¬¯ �¬ ± ÏO×Èª �¯ �¯ � ± � ×�Ê�J Ú_Ú��Ù Ç �áª ¯ �¬ � ± Ï�� ª ¯ ��� ± � �yÊ J ÚyÚ às µ s�l1j�iÆ|}v o xqp�p ôÔ� ¯ ��nÌ ��Ù Ç �áª ��¬ ± ÏRÈ ª ¯ ��� ± � È�Ê�J Ú_Ú��Ù Ç �áª ¬¢� ± ÏO×4ª �¯ �¯ � ± � ×ïÊ_J Ú�Ú��Ù Ç �áª ��¬ ± Ï��8ª ¯ ��� ± � �_Ê_J Ú�Ú àø �%|3s�u µ s�|òÞEx&l%lN��sq¶Õs�|}p}jCt6|�s�s�uwj�zRs¿Ñ�x&uwj�zRs�p�pGk
l%m×t�|}u
s�Þ�z x µ m�s�p3s�j
s�l�àòt�|�s4�E¶Õs�|GzRs k
l�t×t6uw|�zwzRsÈ��� Óh�t�kEu�~w� ö s�|�zRs�u�zWx�k
j�~��y|}v » uÃm�s µ l1|}j�zWx µ p�s�x�kys�uwv�|GzwzRs�pGzM¶Õs�u
t%s�l%³q� + v o xqp}p ô�� ��jw|�s���zMt�|�s f gi&j"k
l%mò¶·|3s¹ i&prm1z x�k
j"n

x�

y�

z�
L
�

(x=-1,y=� 0,z=1)

(x=0,
 y=� -1
 z=0)



c·d�º

fhgi&j"kEl�m nxq³ Ñ�xqj7) p�s�|�~w��kEl%mEjwjÿÅ j�zRs�vèp gx��%zÕjw|�~w�Év�|�zAt1s�v=äZkEj�zWx�k
j�~���Â
s�u ¹ x&�%u
s�ly��� Óh�e¶·|�s ¹ iqp}m%z µ s
x&u µ s�|�zRs�len` ­ Ç ­ Ç ® Ç ° 	
	 ­ 	 	 ü 	 ü ¾
	 ® 	 
 	 ü 	"

	 ° ü 	 ü 	 º 	$

	 1 ü 
 	 s ¯ �

` ® Ç ® Ç ° 	Ç ­ ü 	 	 ¾
	 ® 	 
 ü�s
	 ° ¶ s s
	 1 s 	 ¯ � ¯ ���` ° Ç ° 	Ç ­ s ¸Ç ® ü 
 s

	 ° s s
	 1 ü�· ¯ � ¯ �

`a1 	Ç ­ sÇ ® ·Ç ° ü 	
	 1 ¯ � ¯ �é iqv�|�zA|}j�z�t�x&j3) p�s�|�~w��kEl%mEjwjÿÅ j�zRs�v m�s�l�x�kÉt�x&l%l9p giqj µ xqu
àA¶·s�l1lq� � ¯ ��|}j�z�� + l÷t6|3s�j
s�v o x&p}pÙ|}j�zÇ � åG����¢6� ¯ � ç 2 t6|�s�s�|}l�t%s&k%zG|rm µ s�j�zG|}v�vyzRs f giqj"kEl�m �µ ³ ö |�s�|}l9x"³�v�|�zAt%s�vèäÆk
j�zWx�k
j�~���Â
s�u ¹ x&�%u
s�l÷n` ­ Ç ­ Ç ® Ç ° Ç 1 	

	 ­ 	 	 
 ü 	 ·
	 ® 	 
 ü 	 	 ¸
	 ° ü 
 	 ü�s 	 ü�s
	 1 
 ü 	 ü 	 ¯ � ü ¾

` ® Ç ® Ç ° Ç 1 	Ç ­ ü 	 ü 
 	 ü�·
	 ® 	 ü�s 
 	
	 ° s 	 ü 	 ´
	 1 ü�s ü�· � ¯ � ü 	�¾` ° Ç ° Ç 1 	Ç ­ ü�· s üÿºÇ ® s ü 
 ü 	

	 ° 	 ¶ ü�´ º
	 1 ü 	 º � ¯ � ü 	 ¸

` 1 Ç 1 	Ç ­ ü 	�
�
 ü 
Ç ® 	�
:	 ¶ ü 	V	�
 ·Ç ° ´ 
:	 ¶ ü 
�
 ·
	 1 ¯ � ¯�
 L ¯ Lw®L` L 	Ç ­ ¯ � Ï �
�¢�� Ï �Ç ® ¯ �
�¢ ¯ �
��
¢�� Ï ��¢Ç ° ¯ �¢ ¯ ������
¢�� Ï ��¢Ç 1 ¯ ¢E�¢�� Ï �o gkEuþ� ñ� ¯ L
 |}j�z t%x&l%lOt6|3s f gi&j"k
l%mÇ � ­
 ßaL�� � åG� ¯ � ¬ �e� ¯ �E¢ Ï �
�"�(� ¯ � ¬ ¯ ���(� ¯ ¢E� ç 2 àj�i&l%j�zÕ|�j�z t�x&jG) p�s�|�~���kEl�m�jwjÿÅ j�zRs�vïk
l1p gi&j µ x&u"�



c·d3Ä

fhgi&j"kEl�m nxq³ » jÔmE|}pGz � Ó�å � ç � �òk
l�t � Ó�å � � ô ç � �6àet%xqj7) p�s�|�~w��kEl%mEjwjÿÅ j�zRs�vè|}j�z xqp}j�i�l1|�~���z·p gi&j µ x&u"�µ ³ » jÔmE|}pGz � Ó�å � ç � � Ó�å � � ô ç � ��àê¶·|}u�s�uw��xqp�zRs�lOx&p}j�i�s�|}l�s�s�|}l���x&u�x&vòs"zGuw|}m�s f�gi&j"k
l%mEjwvòs�l%m�sÌ � ��� �� Ç � ��� ¯ �¤¯ ¢¬
¦&§¨ ÏRÈ ��� ¢¯ �� � ¦&§¨ � È�Ê J Ú � �¡�¢� ��� �� Ç � ��� �"¤E¸
�¬�¤E¸E� ¦&§¨ Ï9× ��� ¯ ¢
¸E��¯ �¯ �"¸E� ¦&§¨ � ×�Ê�J Ú � �¡�¢� ��� �� Ç � ��� ¬�"¤E¸E¢¯ ¤
¸E¢�E¸E¢ ¦ §¨ Ï�� ��� �¯ �E¸
¢�E¸
¢�q¸
¢ ¦ §¨ � �_Ê�J Ú � �¡�¢ �~�³ » j�|}j�z � Ó�å � ç � �òkEl�t � Ó�å � � ô ç � �6À�t%xqj7) p�s�|�~w��kEl%mEjwjÿÅ j�zRs�v=|�j�zAxqp�j�i�l%|�~���z·p gi&j µ x&u"�t6³ » j�|}j�z � Ó�å � ç � � Ó�å � � ô ç � ��ÀÙ¶·|}uhs�uw��xqp�zRs�l8t�|�s�s�|}l�t1s&k�zG|}m�s f giqj"kEl%mÇ � å ¯ �E�w��� ¯ � ç 2 �s�³ » jÔmE|}pGz � Ó�å � ç � ��k
l�t � Ó�å � � ô ç � ��Àet%xqj7) p�s�|�~w��kEl%mEjwjÿÅ j�zRs�vè|}j�zMl%|�~���z·p gi&j µ x&u"�¹ ³ » j�|}j�z � Ó�å � ç � � Ó�å � � ô ç � �EÀÙ¶·|}uhs�uw��xqp�zRs�l8t�|�s�s�|}l���x&u�xqvòsqzGuw|rm�s fhgi&j"kEl�m�jwj�~w��xquÌ ��Ù Ç �áª ¤�¬ ± ÏRÈ ª ¯ �¬ � ± � È�Ê J ÚyÚ��Ù Ç �áª ¬�¤ ± ÏO×4ª �¬¯ � ± � ×ïÊ_J Ú�Ú �mE³ » j�|}j�z � Ó�å � ç � � Ó�å � � ô ç � ��� Ñh|�s�j
s�j ¹ gkE�%u�z x�k ¹ t6|�s�s�|}l���x&u�x&vòs"zGuw|}m�s f gi&j"k
l%mEjwj�~�� x&uÌ � ��� �� Ç � ��� �¯ �¬¬
¦&§¨ ÏRÈ ��� ¯ �¬ �¬

¦&§¨ � È�Ê J Ú � �¡�¢� ��� �� Ç � ��� ¬¯ ��¬
¦&§¨ ÏO× ��� �¬¯ �¬

¦&§¨ � ×�Ê�J Ú � �¡�¢ �

c·d�Ë
f gi&j"kEl�m nxq³ Ñh|�s�s�|}l�t1s&k�zG|}m�s f�giqj"kEl%m�|�j�zÕÇ � åG��� ¯ ­® ��¢ ç�2 �µ ³ ö swm�s�l � Ó�å � ç � �Æ|}j�zÔt�x&j7) p�s�|�~���kEl�m�jwjÿÅ j�zRs�v=l1|�~w��zAs�|}l�t1sqk%zG|rm�p gi&j µ xqu
à�j�i&l�t1s�uwl µ s�jw|�zG�Ez s�|}l�s�ls�|}l�t6|}vòs�l1jw|�i&l x&p�s�l f�giqj"kEl%mEjwu�x�k
vòàÙt1s�u��EkEv ÓÔs�|}jR��|�s�p t�|�s ¹ i&prm�s�l�t1s�l-Ý·x&u�xqvòsqzRs�u
t�x&uwj�zRs�p}pGkEl�m�s�lµ s�jw|�zG�Ez�nÌ � Ù Ç � ª �¬� ± ÏRÈ ª ¯ �"¸E��¯ �"¸E� ± � È�Ê_J Ú Ú��Ù Ç �áª ¯ ��¬ ± Ï9×¿ª �¯ �� ± � ×ïÊ_J Ú�Ú �~�³ ä�l x&p�iqm���k µ ³ ¹ i&prm%zh¶Õswm�s�l � Ó�å � ç � ��nÌ ��Ù Ç �áª ���¬¬ ± ÏRÈ÷ª ¯ ¢¬ � ± ÏO×Èª ¯ ��¬ ± � È � ×�Ê�J Ú_Ú �t6³ Ñ�xqj7) p�s�|�~w��kEl%mEjwjÿÅ j�zRs�vè|}j�z{s�|�l�t1s&k�zG|rm�p gi&j µ xqu�v�|�zMt%s�u f giqj"kEl%mÉn%Ç � åG��� ¯ �%���
� ¯ �E��¤ ç 2 �



c·d3Ü

fhgi&j"kEl�m n��k�äÆk ¹ m�x µ sýs�� ·x"³OÑ�x&jò��iqvyiqm�s�l�s�) p�s�|�~w��kEl%mEjwjÿÅ j�zRs�v |}j�zÉk
l�x µ � gxql%mE|}mIÂ&iqv Ý·xqu�x&vòsqzRs�u_�×k
l�t�t%xqjÉ��iqvyiqm�s�l�s) p�s�|�~w��k
l%mEjwjÿÅ�j�zRs�v � x�z·l�kEu�t6|�sZzGuw|GÂ&|�x&p�s fhgi&j"kEl�m �µ ³ o gkEu7� ñ� ¯ 
 L |}j�zZt6|3s�Ö9x�zGuw|rýìu
swm kEp gxqu
à�t�x&jÆ��i&vyi"m�s�l�sq) p�s�|�~w��kEl%mEjwjÿÅ j�zRs�v«� x�z�t%x&��s�u�l�k
u�t6|3szGuw|�Â&|�x&p�s f gi&j"k
l%m1� + v x&l�t%s�u
s�l o x&p}p µ s�j�zRs���z t�|�s f giqj"kEl�myx�k
j�t%s�uhs�|}l���x&u�x&vòs"zGuw|}m�s�lOÖOs�l�m�s
� � ��� �� Ç �QÈ � �� ¯ ��¤�"� ¦ §¨ � È�Ê_J Ú � �¡�¢ ���k�äÆk ¹ m�x µ sýs�� ¸x"³ � Ó�å � ç � � ë � K � ��Ù Ç ��È-ª ¯ ��� ± � È Ê�J Ú�Ú �

µ ³ � Ó�å � ç � � ë � K � � ��� �� Ç �QÈ
��� ¢¯ �� � ¦ §¨ � È Ê�J Ú � �¡�¢ �~�³ � Ó�å � ç � � ë ¢ K � �

����� ���� Ç ��È ����� �q¸E�¢E¸&��¬¬
¦ §§§¨ Ï9× ����� ¯ �E¸E�¤
¸&�¬¬ �

¦ §§§¨ Ï�� ����� �¬¬ �¬
¦ §§§¨ � È � ×�Ê J Ú � ���¡���¢ �t�³ � Ó�å � ç � � K � � Ç ¬ Ë �s�³ � Ó�å � ç � � K � � Ç ¬ Ë �¹ ³ � Ó�å � ç � � ë � K � ��Ù Ç �QÈ÷ª ¯ �¬ � ± � È�Ê J ÚyÚ �

m
³ � Ó�å � ç � � ë � K � � ��� �� Ç ��È ��� ¯ �¬ �¬
¦&§¨ � È�Ê J Ú � �¡�¢ ���k�äÆk ¹ m�x µ sýs��D´x"³{Ñ�x � |}l�Â
s�u�zG|�s�u µ x&uÕ|}j�zRà s�ý�|}j�zG|3s�u�z ¹ gk
u{t�x&jÕ��iqvyiqm�s�l�s') p�s�|�~���kEl�m�jwjÿÅ j�zRs�v+l�kEuAt�|�shzGuw|GÂ&|�x&p�s f�giqj"kEl%m1�µ ³ » jÔm�|}p�z������qå � ç � ¬ �1Ñ�s�jw��x&p µ swý%|}j�zG|�s�u
s�l�l1|�~���zwzGuw|�Â&|�x&p�s f giqj"kEl%m�s�l(� é |�s µ |�p�t%s�lOt%s�l ã kEp}p}u�x�kEv

� ��Ù Ç ��È-ª �¯ �� ± � È Ê�J Ú_Ú �~�³�Ñh|�s�Ö9x6zGuw|}ýò|}j�zÕl1|�~���z·u
s�m1kEp gx&uZkEl�tòs�jÔmE| µ z s�|}l�s��E¶·s�| ��xqu�x&vòsqzGuw|rm�s fhgi&j"kEl�m�jwvòs�l�m�sÆn
� ��Ù Ç �áª ¬¬¬ ± Ï�È-ª ¯ ��¬ ± Ï9×4ª ¯ ¢¬ � ± � È � × Ê J ÚyÚ �t�³#Ï�|�s�uhs�ý�|}j�zG|3s�u�z�¶·|�s�t%s�u�l�k
u�t�|�s�zGuw|�Â&|�x&p�s f gi&j"k
l%m�àet�x�t�|�s�Ö9x�zGuw|rý � u
s�m1kEp gx&u�|}j�z��c·d3â f gi&j"kEl�m nx"³ Ç ­ � � µ ³ Ç ­ � �&� ~�³ Ç ­ � � t6³ Ç ­ � �Ç ® � ¯ � Ç ® � ¯ ��� Ç ® � ¢ Ç ® � ¬Ç ° � � Ç ° � ¬



cÕdTa�í
fhgi&j"kEl�m nx"³���s�t1s�uht%s�u ù s�Þ�zWiqu
s�lòp gx��%zMjw|�~w�Oxqp�j f |�l�s�x&uwÞ6i&v µ |}l�x�zG|�iql8t1s�u gk µ uw|rm�s�lÉj�~��%u
s�| µ s�l(�µ ³�Ñh|�shÑ�x&uwj�zRs�p}pGkEl�m�s�l�p�x�k%zRs�lenØ ��È ­ ô ÏRÈ ® C Ï�È ° ; v�|�z ª È ­È ®È ° ± Ê Ù-ª �¯ �¯ L1 ± Ã Ï ª ¬ � ­® ± �wÃ Ê�J Ú Ú
ô ��È ­ Ø ÏRÈ ® C Ï�È ° ; v�|�z ª È ­È ®È ° ± Ê�Ù-ª ¯ �� � ± Ã Ï ª ¢
¸E�¯ �"¸E�¬ ± � Ã Ê�J Ú_ÚC ��È ­ Ø ÏRÈ ® ô Ï�È ° ; v�|�z ª È ­È ®È ° ± Ê�Ù-ª �¯ �� ± Ã Ï ª ¢¯ �¬ ± � Ã Ê_J Ú�Ú
; �QÈ ­ Ø ÏÉÈ ® ô Ï�È ° C v�|�z ª È ­È ®È ° ± Ê�Ù-ª ¯ ¢� � ± Ã Ï ª ¯ �� ¬ ± � Ã Ê_J Ú�Ú



cÕdTa(a

fhgi&j"kEl�m nxq³ é iqp}p3s�lÐx&p}p�s�Ö9x�zRs�uw|�x&p}|�s�l©Â
s�u µ u�x�k�~���z�¶·s�u
t1s�l�àÙj�iyv gkEjwj
s�lìt�|�s ¹ iqprm�s�l�t1s�l�) p�s�|�~w��k
l%m�s�lÈs�u ¹ gkEp}p�zj
s�|}l(n �qÇ ­ Ï Ç ® Ï �&Ç ° � �&� ¬�
Ç ­ Ï �&Ç ° � �
� ¬Ñh|�s�j
s�j�k
l�zRs�u µ s�j�zG|}v�vòzRsý) p3s�|�~w��kEl�m�jwjÿÅ j�zRs�v=��x6zAt�|�s�x&p}prm�s�vòs�|�l�s f�giqj"kEl%m1nÌ ��Ù Ç �áª �&� ¬ ¸&��&� ¬ ¸&�¬ ± ÏÉÈ-ª ¯ �E¸
�¯ �E¸
�� ± � È�Ê J ÚyÚ��Ù Ç �áª ¯ � ¬¬�"� ¬ ± Ï9×4ª ��¯ �E¸E� ± � ×ïÊ_J Ú�Ú��Ù Ç �áª ¬� ¬�
�q¢ ± Ï��8ª ��¯ �E¸E� ± � �_Ê J ÚyÚ
µ ³ » j�s�uÃm�| µ zÕjw|�~��Ot�|�s ¹ iqprm�s�l�t1s�Ñ�x&uwj�zRs�p�pGk
l%m�s�|}l�s�u7)�s�u�x�t1s
115

10

76

86

x

x

x2/3

2/3

3

1

2

λ=0

λ=115

~�³ g� Þ�iql�i&v�|}j�~w��jw|}l1l�Â&iqp}pejw|}l�t�t�|�sD��s�l1|rm�s�l f gi&j"k
l%m�s�l�à µ s�|·t1s�l�s�l9t1s�u f giqj"kEl�m�j�Â
s�Þ�zWiqu�Þ6i&v��(i&l�s�l üzRs�l�¶Õs�|�j
s�l%|�~w��zGl�s�m6x�zG|�Âò|�j�z��(ÓÔsqzGu�x
~���zRsqz�vyx&lìt�|�s é Þ�|}���&sòkEl�zRs�u µ ³�à·j�i�|}j�z�t%xqj�t%s�uc��s�l%|rm�sq^�s�|}pt1s�uI)�s�u�x�t%s�l�à�t1s�uÔ|}v s�uwj�zRs�l � Þ�zWx&l�t%s�l�p}|�s�m%z�� Ñh|�s�j
s�jÔ|}j�z ¹ gk
u¬ Å È Å �E�"¢�t%s�u o x&p}p ø ¹ gk
u�t6|3s�x&l�t1s�u
s�lOÝ·x&u�x&vòs"zRs�u
t%xquwj�zRs�p}pTk
l%m�s�l vòk��ys�l�zGjR� u
s�~w��s�l�tym�s�p�zRs�l� ¬ Å × Å¿�
� ¬ ¸
� µ �
¶Ô� ¬ Å � Å¿�
� ¬ ¸&�&³q�t6³ Ñ�xq��k µ sqzGu�xE~w��zRs�l_¶·|�uOt�|�s s�|�l%�&s�p}l�s�l ( iqv��(i&l�s�l�zRs�l t1s�u f�gi&j"k
l%m ø v�|�z�t%s�u8s�uwj�z�m�s�l�xql1l�zRs�lÝ·x&u�xqvòsqzRs�u
t�x&uwj�zRs�p}pGkEl�mE³qn Ç ­ � ¤
� ®° ¯ ®° È � ¤E¤ ¯ ­° åÃ� Ï � È çÇ ® � �E� ®° ¯ ®° È � ��¤ ¯ ­° åÃ� Ï � È çÇ ° � Èé iqp}p3s�lìt6|3sÆs�|}l1�&s�p�l�s�l ( i&v��(i&l�s�l�zRs�lÉm�xql1���"x&�1p}|rmÉj
s�|�l�à(j�i�s�uÃmE| µ z{jw|�~w�-x�kEjÆt1s�l-s�uwj�zRs�l µ s�|3t%s�l) p�s�|�~���k
l%m�s�lÁt�|�s o iqu
t1s�u"k
l%m�àÆt�x�� åÃ� Ï � È ç t�k
u�~�� sCzRs�|}p µ xqu8j
s�|�l v�k��6À�x�kEj÷t%s�u÷t�uw|�zwzRs�l) p�s�|�~���k
l%mZs�uÃm�| µ zejw|�~���à%t�x�� È m6x&l1���qx&�%p�|rm�j
s�|}l�vòk��%� + l1jÃm�s�j�x&vyzêxqp}j�i�n ö gx&�1p�s{s�|}l�m6x&l%���qx&�%p}|}m�s�j�(àÙj�iÉt%x�� È x�k
j�t%s�uÄ) p�s�|�~���k
l%m-� Ï � È-� ���Èm6x&l1���qx&�%p�|rmO|}j�zRà·x&p}j�i È-� ° < H ­® Ê p p ¹ gkEuÆs�|}lm�xql1���"x&�1p}|rm�s�jÆ��m�|}p�z�� ö gx&�1p�s�ly¶·|}uMl�kElG�OkEl�m�s�u�xEt1s�à � � �&û Ï �qà6j�i ¹ i&prm%z�n È�� �
û Ï �E��û Ê p p��Ñh|�sÔm�s�j"k6~w��zRshÝ·x&u�x&vòs"zRs�u
t%xquwj�zRs�p}pTk
l%m ¹ gkEu m�xql1���"x&�1p}|rm�s fhgiqj"kEl�m�s�lÉp�x�k%zRsqzAx&p}j�i�nÇ � ­° ª �
� ¬�
� ¬¬ ± Ï åG�
û Ï � ç ª ¯ �E¸&�¯ �E¸&�� ±�«ª ¤&��
�� ± Ï û ª ¯ �¯ �� ± ��û Ê p pZ�é iqp}pÙt6|3s f�gi&j"k
l%m�l i6~��òÞ�i&v��(iql�s�l�zRs�l�¶·s�|}j
s�l1|�~w��zGl�s�m�x6zG|�ÂÆj
s�|�l�à�j�iZv�k���¶Õs�|GzRs�uw�1|}l ¬ ÅÈû Å4�E�m�s�pGzRs�l(�s�³ » jÆj
s�|�� � Ç ­ Ï Ç ® Ï Ç ° � �"��� ¯ û t6|3s )�s�j�xqvòzRs�uw�qs&k
mEl1|}jwvòs�l%m�s&�êÑ�|3s�vyx"ý%|}vyxqp3s�ÖOs�l%m�ss�uÃmE| µ z{jw|�~��-t%xql1l ¹ gk
u�û � ¬ �Ek�� � �"���EàMt6|�s�v�|}l1|}vyx&p�s�ÖOs�l%m�s�s�uÃmE| µ z{jw|�~w� ¹ gk
uhû � �E�y��k
� � �"�&�%�



cÕdTa��
fhgi&j"kEl�m näZkEj�t1s�l9ä�l�m�x µ s�l�ÞEx&l1lyvyx&l9t�|�s ¹ iqprm�s�l�t1s3^ x µ s�p�p�s���k
j�x&v�vòs�l%j�zRs�p}p�s�l(n` ­ ` ® o i&l�t6j4 ­ º»¶ ¸�· s�¸V¶�¶4 ® ·�¶ s�¶ 
 º�·�¶» j µ s��&s�|�~w�1l�s�l�kEl9Ç-t�|�s�ä�l%�qx&�%pÕt1s�u » |}l1��s�|�zRs�l�à(t�|�s�l xE~w��^ s�~��%l�iqp�i"m�|�s 	 ��s�uÃm�s�j�zRs�p}p�z{jw|}l�t-kEl�tòÊt6|3shä�l1�qxq�1p(t1s�u » |}l1��s�|�zRs�l�à�t�|�s�l�x
~��9^�s�~w�1l i&p�iqmE|3s 
 ��s�uÃm�s�j�zRs�p}pGzMjw|}l�t��Ñ�xql1lòv�k���i��(s�l%jw|�~���zGp}|�~���m�s�p�zRs�l-n � ¬ Ç Ï ��¢&Ê � �E� ¬E¬¢ ¬ Ç Ï � ¬ Ê � �&��¢ ¬Ñh|�s�j
s�j�p}|}l�s�xqu
s�) p3s�|�~w��kEl�m�jwjÿÅ j�zRs�vè��x6zAt�|�s�s�|}l�t%s&k%zG|rm�s f�gi&j"k
l%m�Ç � �
¢òkEl�t�Ê � � ¬ �

cÕdTa�c f gi&j"kEl�m nÑh|�shä�Þ�zG|�s�l���xqÞ�sqzRsÔjw|}l�t_r ­ � ��� � ¬� ¬¬� ¬
¬
¦ §¨ à:r ® � ��� ¢ ¬� ¬� ¬� ¬

¦ §¨ �
äZkEj È r ­ ÏO× r ® � ��� ��� ¬��� ¬� ¬�&� ¬

¦&§¨ ¹ i&prm1z{t%xql1l È�� �6à ×9� ���
cÕdTa ²

fhgi&j"kEl�m nä�l�x&p�i"m���kÄs6� 	 sÆj�~��%u
s�| µ zÕvyx&lÉt�|�s�Ö�|}j�~w��k
l%m�s�lOx&p}j4 ­ �áª ��¢ ± à 4 ® �«ª ��� ±k
l�t�t6|�s o i&u
t%s�u"kEl�m�s�l9t1s�j ( kEl�t1s�l 8 � � ¬ ª ��� ±v�|�z È 4 ­ ÏO× 4 ® � 8 ¹ iqp}m%zÔt�x&l%l È���×O� � ¬ �
cÕdTa�º

fhgi&j"kEl�m nÓ{x�kEj gx6zG�&s�n1¼ ­ �áª �¢� ± à�¼ ® �áª ¬ �� ±ö kEl1j�~w�÷n! �áª ��"�� ± �äZkEj È ¼ ­ Ï × ¼ ® �  ¹ i&prm1z Èá� ��à × � ¯ ���ÆÑ�|3s�j
s f giqj"kEl%m |}j�zOl1|�~���z�� u�x&Þ�zG|}Þ�x µ s�p�à�t%x× ë ¬ �



cÕdTa�Ä

fhgi&j"kEl�m nÝ·iqu�z ¹ s&k
|�p}p�s�jÆnµr ­ � ��� � ¬� ¬� ¬� ¬
¦&§¨ à�r ® � ��� � ¬� ¬� ¬� ¬

¦&§¨ à�r ° � ��� ¢ ¬� ¬� ¬� ¬
¦&§¨

xq³ Ø ­ r ­ Ï Ø ® r ® Ï Ø ° r ° � ��� ¢&��"��"��q� ¦ §¨ � p�àê¶Ùi µ s�|eØ ­ Ï Ø ® Ï Ø ° � �&à Ø],·Î ¬t v ¹ i&uwvòs�l�p}|�s ¹ s�u�z�n Ø ­ r ­ Ï Ø ® r ® Ï åÃ� ¯ Ø ­ ¯ Ø ® ç r ° � pØ ­ åór ­ ¯ r ° ç Ï Ø ® åór ® ¯ r ° ç � p ¯ r °Ø ­ ��� � ¬¯ � ¬� ¬¬
¦&§¨ Ï Ø ® ��� ¯ � ¬¯ � ¬� ¬� ¬

¦&§¨ � ��� �¯ ���� � ¦&§¨ åÃ� çåT� çåG� çå�� çfhgiqj"kEl�m n�å�� ç Ø ® � ­L à åG� ç Ø ­ � ° L K Ø ° � ­Lµ ³ µ s�|ex�k
jwj�~��%p}|3s��Ep}|�~���s�u ù s�u�¶Õs�l�t�k
l%mòÂ&i&l�r ­ kEl�tyr ° nØ ­ r ­ Ï åÃ� ¯ Ø ­ ç r ° � pØ ­ åór ­ ¯ r ° ç � p ¯ r °Ø ­ ��� � ¬¯ � ¬� ¬¬
¦&§¨ � ��� �¯ ���� � ¦&§¨ à kEl1p giqj µ x&u~�³ ä�l%p�s�m�s�u�äI��x�z 	 ¶�¶�"ÿ^êÑ�Ö$#Rào��|�s�pÕn ��� �
���
�� ¦&§¨ �� ¬E¬ � p&%

Ý·x&u�zGl�s�uÔÝ4� x�z�º»¶�"ó^êÑ�Ö$#Wà ��|�s�pÕn �� ¬ ��� ���� ¬�� ¦&§¨ � ��� �6¢�E¢�q¢�q¢ ¦&§¨ �� ¬
¬ � p&'j
sw��x&u�x�zRs é zGu�x�zRs�mE|�s ¹ gkEuÔäZnØ ­ åór ­ ¯ r ° ç Ï Ø ® åór ® ¯ r ° ç � p % ¯ r °Ø ­ ��� � ¬¯ � ¬� ¬¬
¦ §¨ Ï Ø ® ��� ¯ � ¬¯ � ¬� ¬� ¬

¦ §¨ � ��� �E� ¯ ¢ ¬� ¯ � ¬�E� ¯ � ¬� ¯ � ¬
¦ §¨ � ��� ���¯ �&��"�¯ � ¦ §¨ åÃ� çåT� çåG� çå�� çkEl%p gi&j µ xqu�¶Õs�m�s�l ø ºq³qn�Ø ® � ¯ �¢ä ÞEx&l%lòj
s�|�l���|�s�pel1|�~���zAs�uwu
s�|�~w��s�l(�j
sw��x&u�x�zRs é zGu�x�zRs�mE|�s ¹ gkEuÔÝÔnØ ­ ��� � ¬¯ � ¬� ¬¬

¦ §¨ Ï Ø ® ��� ¯ � ¬¯ � ¬� ¬� ¬
¦ §¨ � ��� �6¢ ¯ ¢ ¬�E¢ ¯ � ¬�q¢ ¯ � ¬�q¢ ¯ � ¬

¦ §¨ � ��� ¯ ¢¯ ¢¢¢ ¦ §¨ åÃ� çåT� çåG� çå�� çx�k
j ø ºq³ ¹ iqprm1z�n Ø ® � �� K ä ° å Ø ­ � ¬ à·å�Ø ­ �wØ ® �wØ ° ç � å ¬ � ­® � ­® çÝ·x&u�zGl�s�u{ÞEx&l1lÉx&p}p�s�|}l9��xql�t1s�p�le�



cÕdTa�Ë

fhgi&j"kEl�m nxq³ Ñh|�s�ÝÔkEl%Þ�zRs�ä�à�ÓÔàÌõ µ s�j�zG|}v�vòs�l ¹ iqprm�s�l�t1s » µ s�l�s&n5 �áÙ-ª � ¬�¢ ± Ï�È ª ¯ ��¯ � ± ÏO×4ª ¯ �q�� ¬� ± � È � × Ê J ÚyÚt v ��k+�&s�|rm�s�l�àOt%x�� æ Ê 5 |}j�zRà µ s�j�zG|}v�vòs�vyxql È kEl�t × à�j�i t%x�� ¹ iqp}m�s�l�t%s ) p�s�|�ü~w��k
l%mZm�|}p�z�nª � ¬�¢ ± Ï�È ª ¯ ��¯ � ± ÏO×4ª ¯ �q�� ¬� ± �áª ��� ±Ö9x&lOs�uw� gxqpGz È�� ��kEl�t ×9� ¯ �µ ³ Ý·x&u�xqvòsqzRs�u
t�x&uwj�zRs�p}pGkEl�m n�jw|3s���s�xq³o k
l1Þ�zG|�i&l1j
t�x&uwj�zRs�p}pGkEl�m n �Z� � å�Ç(�wÊ ç �)(®!L Ç ¯ 
®!L Ê Ï L ­®!L~�³ ø |r³G)�s�u�x�t%s�t�kEu�~w�òä kEl�tyÓhnÓ %+* ��Ùìª � ¬�¢ ± ÏÉÈ÷ª ¯ ��¯ � ± � È�Ê_J Ú�Ú)�s�u�xEt1s�t�k
u�~���õCkEl�t�Ñ�nÓ-,+. �áÙ-ª ��� ± Ï�È-ª ¯ ��¯ � ± � È Ê�J Ú_ÚÑh|�sy�Ô|�~���z�k
l%m�j�Â&s�Þ�zWi&u
s�l©Â&iql�Ó/%0*bkEl�t�Ó-,+.×jw|}l�tìp}|}l�s�xquyx µ � gx&l�m�|rm�à{xqp�j�i8jw|�l�t4t6|�s )�s�u�xEt1s�l��xqu�x&p}p�s�pG�Ñ�s�uÔÝÔkEl%Þ�zÔåT��������� ç 2 p}|�s�m1z x�k ¹ t1s�uI)�s�u�x�t%s�l�Ó ,+. à�x µ s�uÔl1|�~w��zMx�k ¹ t1s�uI)�s�u�xEt1s�l_Ó %0* à�t�x�t%xqj¹ iqprm�s�l�t1sÒ) p�s�|�~���k
l%m�jwjÿÅ j�zRs�v=Þ�s�|�l�s fhgiqj"kEl�m µ s�jw|�zG�Ez�n� ¬ ¯ � È � �� Ï � È � �¢ ¯ � È � �Ñ����(� t�|�sÒ)�s�u�xEt1s�lòjw|}l�tyl%|�~w��z·|�t1s�l�zG|}j�~��e�ø |}|r³hä�l�xqp�i"m���k ø |}³��&s�|}m%zÕvyx&l�à�t�x��òt�|�s7)�s�u�x�t1s�lÓ/%+. ��Ù-ª � ¬�¢ ± Ï�È-ª ¯ ��� ± � È�Ê J Ú_Ú k
l�tÓ-*1, ��Ù-ª ��� ± ÏÉÈ-ª ¯ ��� ± � È Ê�J Ú�Ú��xqu�x&p}p�s�pAk
l�t�l1|�~w��z·|�t%s�l�zG|�j�~w�Éjw|}l�t��ø |}|}|}³�Ñ�x�t6|�s'º�)�s�u�x�t%s�l9|}l8s�|}l�s�u » µ s�l�s�p�|�s�m�s�l ¹ iqprm1z |}l%jÃm�s�j�xqvòzRà(t�x���jw|�s�s�|}l9Ý·xqu�x&p}p�s�p�iqm�u�xqv�vµ |}p�t1s�l(�t6³ t v t6|�s é �Ùk
uÃm�s�u�xEt1s���k µ s�j�zG|�v�vòs�lòj
sqzG�
zAvyxql�|}l t1s�u�Ý·xqu�x&vòsqzRs�u
t�x&uwj�zRs�p}pGkEl�mÉt1s�u » µ s�l�s�t6|3s�"ü ( i6i&u
t6|}l�x�zRs ã kEp}p·kEl�t�s�uw� gx&p�zÕ���1Ó�� È���×yÏ L ® �Ñ�k
u�~�� » |}l%j
sqzG�EzRs�lÉ|}l8t6|�sÒ) p3s�|�~w��kEl�m�Â&iql » s�uw� gx&p�zÕvyx&l ¹ iqp}m�s�l�t%s�)�s�u�x�t%s&nÓ ��Ùìª ¬�q¤¬ ± ÏO×Èª ¯ ��"�¬ ± � ×�Ê�J Ú_Ús�³ ) p�s�|�~��%j
sqzG�&s�lOt1s�u » µ s�l�s�l�m�p�s�|�~w��k
l%m�s�lOs�uÃmE| µ z ¹ iqp}m�s�l�t%s�j7) p3s�|�~w��kEl�m�jwjÿÅ j�zRs�v9n� ¬ ¯ � È ­ ¯ �q� × ­ � ¢ Ï � È ® ÏS× ®� Ï � È ­ Ï � ¬ × ­ � � ¯ � È ®¢ ¯ � È ­ Ï � × ­ � � Ï � È ®Ö9x&lOs�uw� gxqpGzÕ���%Óh� È ® � ­
 åT� ¯ × ® ç �» |�l%j
sqzG�&s�l�|�l9s�|}l�s�t%s�u » µ s�l�s�l%mEp�s�|�~���kEl�m�s�l9s�uÃm�| µ z ¹ i&prm�s�l�t1s é ~��%l1|�zwz�m�s�u�xEt1s&nÓ ��Ùìª �q�¢¬ ± ÏO×Èª ¢�¯ � ± � ×�Ê�J Ú_Ú



cÕdTa�Ü
fhgi&j"kEl�m no iqprm�s�l�t1s�j7) p�s�|�~���kEl�m�jwjÿÅ j�zRs�vè|}j�zµ��sq¶·s�|}p}jh��kÆp giqj
s�l(n��� �´¢ ¬�¡�¥�� � ��´� � ¦ §¨ ª Ø ôC ± � ¢ ¬E¬ ��� Ê ­Ê ®Ê °Ê 1 ¦ §¨ à¶Ùi µ s�|êx�à µ àr~�t�|�s�m�s�j"k6~w��zRs�l é z gk6~wÞ��"x&�1p�s�l9t1s�u�ÓAu�i6zGj�i&u�zRs�lÉä�à ÓÔàöõ µ s��&s�|�~��%l�s�le�+ l9xq³�s�uw� gx&p�zÕvyx&lòØ � ���
¢ ¬ à ô�� � ¬
¬E¬ à C � �"��¢ ¬E¬ �+ l µ ³ µ �E¶Ô��~�³hs�uw� gxqpGzÕvyxql�Þ�s�|}l�s µ �E¶Ô��Þ�s�|}l�s�jw|�l%l�Â&i&p}p�s f�giqj"kEl%m1�

cÕdTa�â f gi&j"kEl�m nx"³�Ø � ô � C jw|}l�t�m�s�l x�kyt�x&l%l�p}|}l�s�xquÆk
l�x µ � gxql%m�|rm�àê¶·s�l1lòÇÐ¸Ê Ç ¬ �"��� Ë no xqp}p�j�Ç � ¬ |}j�zRà mE|}pGz ô � C k
l�t ¹ gkEu{Ç � ����mE|}pGz ô � C Ï ­1 Ø+ l9x&p}p�s�l8xql�t1s�u
s�l o gxqp�p�s�l ¹ i&prm1z x�k
j È ­ Ø Ï�È ® ô Ï�È ° C � ¬ à�t%x�� È ­ ��È ® ��È ° � ¬µ ³ ; ­ � ¯ ° ® Ø ­ Ïìô ­ Ï ­® C ­~�³ \ ­ � C ­ ¯ Ø ­ �áª ¯ ��¯ � ±
cÕd3�eí

fhgi&j"kEl�m nx"³häZkEj ª � �� ± Ï�È ­ ª ��¯ � ± �«ª �¯ �� ± Ï�È ® ª �� � ±=¹ iqprm1z È ­ ��È ® � �Zx&p}j�i2� �ëª ��� ±µ ³�� ­ � ª ¢� ¬ ± à3� ® � ª ¯ ¢¯ ���¬ ±~�³ � ­ å�Ç ç � Ç ¯ �&à � ® å�Ç ç � ��å�Ç ¯ � ç à3�54 �áª ��¬ ±t�³ ª � �¬ ± ÏRÈ÷ª ��¯ � ± � È�Ê J Ú


