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S"TVUVW!XZY�[]\K^7_*`�T	acbedf[]gih]^7d7j,k]l^f[mW1ben7gpoqdfriW�sHgpoqd7t n7burwv$\Kx�x%^7n7t yKs.h]t \Kncz|{	}~W�l^7n7oqd7benc�

�V�����q���]���p�,���M�
� sHg���sHdf[]�Kbu[.lsH^7gpoqd~hp[.lsH�Hh�n7be�Dben��|oqd?�3t n7�K^7n7�KgpyI\Kx�k�\H[ph�^7n����sHdf[q�|�fn�sHx�t y��	begpben?h]j t oqd��e^f[���n?h]gih]bed|^7n7���fbeg;gp^7�|�ibey?h]t �Iben
��sHdf[]�Kbuk]l^7d7j g��Dbet �I}"x~�7sHg���sHdf[]�ebe^7�Hrw¡=n7n7ben7�Kbu[.lsH^7gpoqd��e^��KbegihqsHj r
h]benczfyKsHn7n¢bet n7bm£"t bej ��sHd7jcyI\Kn7gihp[]^7y?h]t �Ibu[3W�s.¤In�sHd7x�ben!bu[]�H[]t ¥,ben
�	bu[q�fbenc�V}"x¦�ft b;�Kbebet �Kn7buh]gih]b�sH^7gp�e^?�MlsHd7j benczVx%^f¤�t df[]b*X�t [pr
y|^7n7��sH^fkV�7sHg$¡=n7n7ben7�Kbu[.lsH^7gpoqd�sH�7�Kbegpoqd�ls.h]�uh$�	bu[q�fbenc� � sH�e^5t gihbegMn7\Hh=�	ben��ft �fzP�7sHg$¡=n7n7ben7�Kbu[.lsH^7gpoqd�n�sHoqd5gpbet n7ben�§"^7bej j ben�^7n��
{c[qsHn7gik�bu[]_fk sK�fben5�e^;�ft ¥,bu[]ben7�et bu[]benc� � t b�¨�n?h]bet j b�y,l\Kn7n7ben*�7sHn7n_Dbu[�v$\K_fk�d�l\H[]bu['sH^f[qsHj t gpt bu[ph'^7n���sH^fkDt df[]b	_7gi�foqd7\IsHy|^7gih]t gpoqd7b	©�bur
j be�KsHn7�$^7n��1¨�y|�ebe_fhqsHn7�"d7t n�^7n?h]bu[]gp^7oqd?h	�	bu[q�fbenc�
¡=n5�ft begpbu[$¨3[]�Dbet h��3t [q�5sH^fk'�ft b��?�fn?h]d7begpbM�I\Kn*©�\Kj j �Kbu[.lsH^7gpoqd7ben
bet n7�Kbe�IsHn7�Kbenc� � sHg�©�\Kj j �Kbu[.lsH^7gpoqd%�Dbegpt h]�uh�sH^7gp�Kbe_f[.lsH�Hh]bV©"sK�f\H[q�|rn|^7n7�Kbenc� � t b�Y"begpoqd?�3t n��ft �KyIbet h;ªD«�¬]T!gih]bed?h*�e^f[�©"sK�f^7x¢�|[]bedfr^7n7�Kgik []b�­?^7ben7��®�¯?«�¬]T'°1\|�fbu[$U	sHgpt gik []b�­?^7ben7�M°1t n*bet n7bex�k�begih]bex
£�bu[]d�lsHj h]n7t ge�7�|bet n!a�sHn7�K�ebet h]gp_Dbey?hp[]^7x²±³�´ gpbet,sHj g3�7^7n7y?h]t \Kn¢�fbu[U	sHgpt gik []b�­?^7ben7�µ±®�¯M�7s.[]gih]bej j ��s.[���¶D^!bet n7bex·�Kbe�Kbe�Dben7ben�U	sHgpt gik []bur
­?^7ben7�uri¶Dbet h]�Ibu[]j sH^fk'®�¯?«�¬]T	gp\Kj j��7sHg�©�\Kj j �Kbu[.lsH^7gpoqd;¸,«�¬]T	gi�fn?h]d7buh]t r
gpt bu[ph��	bu[q�fbenc� � t begpbeg�gp\Kj j7�fben%�Kj bet oqd7ben%¹%l\H[]bet n��|[]^7oqy$d7bu[]�I\H[p[]^frk�benczI�3t b"bet n��Kbex�begpgpben7beg'©�\Kj j �Kbu[.lsH^7gpoqd!ºP«�¬]T��Kj bet oqd7ben!U	sHgpt gik []bur
­?^7ben7�uri¶Dbet h]�Ibu[]j sH^fk�ge� � sH�e^$�3^f[q�fben��u�	bet?£�bu[pk sHdf[]ben�ben?h=�3t oqyIbej h�z�ft b*x�t h¢bet n7bu[1��[]g]s.h]��sHnf[]be�K^7n7�¦±» ^7n��Fbet n7bex��ebet h]�Ks.[]t sHn?h]ben�Pt j h]bu[¼±½ s.[]�Dbet h]benc� � t begpb*�Pt j h]bu[��	bu[q�fben¾sH^7g¢�fbenFa�sHn7�K�ebet hprgp_Dbey?hp[]ben;�fbeg�©�\Kj j �Kbu[.lsH^7gpoqd7beg ³�´ sH�7�Kbej bet h]buh�� � t b��Pt j h]bu[]yI\?buk r
¿ �et ben?h]ben��	bu[q�fben�t n�¨��7d�lsHn7�Kt �KyIbet h��I\Kn�®�¯?«�¬]TmsH^7gp�Kbu�	beoqd7gpbej h��
� t b�©"sK�f\H[q�fn|^7n7�Kben;j sHgpgpben�gpt oqd��f^f[]oqd5�f[]b�­?^7ben7�Kzc¨�x�_7j t h]^��fb^7n��ÁÀ�d�sHgpben7j sH�Kb��Dbegpoqdf[]bet �Dbenc�	¡=x�bu[]gih]ben�£�bu[pk sHdf[]ben�ÂHY"b ¿ j rh]bu[ph]beg¢�	bet ¤Ibeg�©"sH^7gpoqd7ben�Ã��Dbet n7d�sHj h]buh��7sHg1�Pt j h]bu[�gp\��	\Kd7j$�ft b
�f[]b�­?^7ben7�ur�sHj g�sH^7oqd1�ft b$¨�x�_7j t h]^��fben7t nfk�\H[]x¢s.h]t \Knc�|¡=x��u�	bet h]ben
£�bu[pk sHdf[]ben�ÂHY"b ¿ j h]bu[ph]bu[�yI\Kx�_7j buÄfbu[M{�\Kn�Ã��Dbet n7d�sHj h]buh%�7sHgM�Pt j rh]bu[�d�sH^7_fh]g�lsHoqd7j t oqd*�ft bM¨�x�_7j t h]^��fben7t nfk�\H[]x¢s.h]t \Kncz?�MlsHdf[]ben����ft b
��[]g]s.h]��sHnf[]be�K^7n7�¢�ft b$�Kben�sH^7bM�f[]b�­?^7ben7�et nfk�\H[]x¢s.h]t \Kn1ben?h]d�lsHj h��
Å�ÆmÇ�È	É�Ê?Ë	Ì,ÍHÌÁÎÐÏÑÊ;ÒPÌ�Ó�ÔÑÊIÌDÕ?ÊIÌ,Î�Ö*Ì,Ïw×�ÌDÎÙØ�ÚPÛ	ÍIÜ|Ë	ÌDÉ
¡=xÝd7t bu[¾�Dbegpoqdf[]t be�Dben7ben·£�bu[pk sHdf[]ben��3t [q���	bet ¤IbegF©"sH^7gpoqd7ben
±»%Þ�ß �f^f[]oqd%bet n��ebet h]�Ks.[]t sHn?h]beg�£�\H[p�Mls.[ph]g ¿ j h]bu[F±½ �Kbegpoqd7t oqy?h�� � sHga�sHn7�K�ebet hpri�|_Dbey?hp[]^7xà�fbeg*bu[]�ebe^7�Hh]bená�|oqd�sHj j beg ±â,ãiÞ�ßwä ´ �Kj bet oqd?h�Dbet�yI\Kn7gihqsHn?h]bexåU	sHgpt gik []b�­?^7ben7�uri¶Dbet h]�Ibu[]j sH^fk��fbexåa�sHn7�K�ebet hpr
�|_Dbey?hp[]^7xábet n7bu['W1begpgp^7n7�F±³�´ � � sK�f^f[]oqdM�3t [q�%�e^7x�t n��fbegih�bet n7blsHd7n7j t oqd7b$£�bu[q�fbeoqy|^7n7�Kgi�3t []y|^7n7�%bu[p[]bet oqd?h��
±â,ãiÞ�ßuæ ±®cç ±®�¯eèêé ±»%Þ�ßìë ±½�æ ±®�ç ±®�¯eèÑç ±â,ãiÞ�ßwä ´ éí±³�´ïî
ð ±½�æ ±®�ç ±®�¯eè ð é ð ±³�´1æ ±®�ç ±®�¯eè ð

ð ±»%Þ�ß ð ç x�t h�ñ ±®!é¾ò ë k óW1ôHõfö

� bu[1U'buhp[qsH���fbeg!�f[]b�­?^7ben7�e�IsHn7�Kg ð ±½ ð �3t [q�ÁsH^7g!�fbex¦a�sHn7�Hr�ebet h]gp_Dbey?hp[]^7x÷�fbegm©�\Kj j �Kbu[.lsH^7gpoqd7beg ³�´ sH�7�Kbej bet h]buh�� � t b%t n|�Ibu[prgpbKzP�ebet hq�ft gpy?[]buh]b¢�7\K^f[]t bu[p[]bet d7b¢j t buk�bu[ph��7sHgM�Kbegp^7oqd?h]b�£�\H[p�Mls.[ph]gir
¿ j h]bu[��|X�be�Kben1�fbeg	�	bet ¤Iben1©"sH^7gpoqd7ben7g	�Dbu[Kl^7oqy|gpt oqd?h]t �Hh3�7sHgV£�bu[prk sHdf[]bená�ft b�À�d�sHgpb�n7t oqd?h��	X�t [q�µ�Dbetá±½ �fbu[;À�d�sHgpben7�IsHn7�¾bet rn7beg'{�\Hh]�ebet h]�Kj t b��fbeg	�Ibu[p�	ben��fbuh�zKkilsHj j hV�7sHg�£�\H[p�Mls.[ph]g ¿ j h]bu[	n|^7x�bur[]t gpoqd��	begpben?h]j t oqd��Dl^7n7gih]t �Kbu[�sH^7ge�PU'bet	�fbu[%ø!ù�ú�û ü�ýeþ;yKsHn7n��fbu[
�Kj bet oqd7x*ls.¤It �Kb�¹"\?oqd7j sH^fk"sHj g���sHdf[]�u�fy|j ^7g�x�t h%�Ibu[p�	ben��fbuh%�	bu[pr
�fbenc� � t b�U	sHgpt gik []b�­?^7ben7��gihqs.[ph]buhM�Dbet�®�¯ ä ÿ�� � ^7n��*d�s.hM�ft b�yI\KnfrgihqsHn?h]b l¨�n��fbu[]^7n7�Kgi[qs.h]b����f�
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k. Ordnung
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k. Ordnung
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yIbet h]gp�Dbu[]bet oqdµ�fbu[1¨�n�sHj �fgpb�«Ñ¨��7�c� =KT��3t [q���f^f[]oqdÁ�ft b;y|j bet n7gih]b
U	sHgpt gik []b�­?^7ben7�m®�¯ ä ÿ�� � zI�ft b3x¢s.Äft x¢sHj b�>�[q�fn|^7n7�@? ÿ0A�B ^7n���® ÿ0A�B�Dbe�H[]ben7�uh�� � t b�Y�l^fh]b%�fbu[m¨�n�sHj �fgpbM�3t [q�5�f^f[]oqd;�ft b%À�s.[qsHx�buh]bu[C�D ßG� E õ]zDW ÿ�� õ�õ�F zDW1ôHõqzHG�ôHõ'^7n���® ÿ0A�B�I ® ��J�K �Dbegih]t x�x�h��Lm�;MONM����PM��Q7�SR÷�p�UT�V�RXW%�]�0Y$��R[Z\V��
¡=n��ft begpbex�£�bu[pk sHdf[]ben%�3t [q���7s��I\Kn�sH^7gp�Kbe�IsHn7�Kbencz|�7s.¤M�7sHg�©�\Kj j r
�Kbu[.lsH^7gpoqd·sH^7gpgpoqd7j t bu¤Ij t oqd·sH^7g�d�s.[]x�\Kn7t gpoqd7ben~©"sK�f\H[q�fn|^7n7�Kben
�Dbegih]bed?h�� � begpd�sHj ���3t [q�µ�Dbet$�fbu[�©�begi�fn?h]d7begpb5bet nµyI\Kx�_7j buÄfbu[d�s.[]x�\Kn7t gpoqd7bu[	{�\Kn â�] õ�x�t h'�fbu[	U	sHgpt gik []b�­?^7ben7�$®�¯�bu[]�ebe^7�Hh��.^Kbur�fbu[mgpbet n7bu[m¹ms.[]x�\Kn7t gpoqd7bex_?7®�¯��3t [q�;�ft b�¡=n?h]ben7gpt h.ls.hm�fbeg"©�\Kj j r
�Kbu[.lsH^7gpoqd7beg�sH^7g��fbu[%}"x��Kbe�7^7n7�`?7®�¯@acb ö d ®�¯��e^7�Kbe\H[q�fn7buh��P¡=n¨��7�c� e*t gih%k]l^f[�bet n7ben�k�begih]ben�X�bu[ph��I\KnF®�¯��ft b!�Kbex�begpgpben7b!¡=nfr
h]ben7gpt h.ls.h]g]�ft oqdfh]be�Ibu[ph]bet j ^7n7���fbegm©�\Kj j �Kbu[.lsH^7gpoqd7beg�fhgD«w®DT�^7n��;�fbu[
gi�fn?h]d7buh]t gpoqd7bmyI\Kx�_7j buÄfb${�\Kn â�] õV�7s.[]�Kbegih]bej j h��
ð â�] õu«w®7çq®�¯HT ð `
¶�i ékj5lmonhpq

jsr S
t	u «w®wvx?7®�¯HT �5y r ��z�{�| }-� ~�

� y r ���	{�| }-� ~
fhgD«w®�� T|��®�� �

x�t h�ñ�?��ÿ0A�B é k ÿ0A�B
®�¯��x� ç�?��ÿ0A�B��;� ö «��.T

¶D^f[$�?�fn?h]d7begpb$�I\Kn â�] õ	�3t [q�*bet n7b���[]g]s.h]��sHnf[]be�K^7n7� »w] õ��f^f[]oqd�7sHg�£�\H[p�Mls.[ph]g ¿ j h]bu[ ½ �Kbegpoqd7t oqy?h��'¨�j g���[]g]s.h]��sHnf[]be�K^7n7���ft ben?hbet n Â n7\H[]x�t bu[ph]bu[.Ã�yI\Kx�_7j buÄfbu[;d�s.[]x�\Kn7t gpoqd7bu[5{�\Kn·«Ñ¨��7�c� �IsITq�
�|bet n7b�¹ms.[]x�\Kn7t gpoqd7ben��Dbegpt h]�eben1sHj j bm�ft b��Kj bet oqd7bm¨�x�_7j t h]^��fb » ¯^7n��!bet n7b�¶D^fk sHj j gp_7d�sHgpb�� j �â�] õu«w®7çq®�¯HT é »w] õu«w®7çq®�¯HT ë.½ «w®7ç ±®�¯HT «h=KT
»w] õe«w®7çq®�¯HT é jsroj5lmonhpq

jsr S
u «w®wvx?7®�¯HT ëe» ¯ ë � j «�eIT

» ¯?«w®�¯HT é Ä ß1��E ë�� E �E � �1� ç ð X ] ð é��Kç X ] �`�
¡=n1¨��7�c� �K�!t gih��ft bm{c[qsHn7gik�bu[pk�^7n7y?h]t \Kn ½ «w®7ç]®�¯HT'�7s.[]�Kbegih]bej j h��,�|t bbu[]�Kt �fh�gpt oqd�sH^7gM�fben�Y"j �Kbenc�'«��.T"�7t g¢«�eIT"^7n��*t gihMk]l^f[%®�é�?7®�¯
�fb ¿ n7t bu[ph��P�|t b��Dbegih]bed?hMsH^7gMbet n7bex÷yI\Kn7gihqsHn?h]ben5£�\H[pk sHy?h]\H[�^7n���fbu[3X�^f[]�ebejc�fbu[�x�t hph]j bu[]ben1¡=n?h]ben7gpt h.ls.h]g]�ft oqd?h]bmt x¼¡=n?h]bu[]�KsHj j

lu

ro

re-obn: 185 , 270

∆f µ1 ∆f µ2

iu [fo]

 (k-1) fo  k fo  (k+1) fo  (k+2) fo

ro

ro

iu [fo+ ∆fo]
Hüllkurve

re-obn: 185, 80

li-unt:20, 20 synth_komplex_dichte.vsd
Visio/ Reifen

in W Hz-1 m-2iu

in W m-2Ykt
2/ Zo

 (k-1) fo  k fo  (k+1) fo  (k+2) fo

links unten:15/ 155

in W Hz-1 m-2iu

f in Hz

f in Hz

f in Hz

f in Hz

�����������	�H)+��
���
�� ��������!	� ��9O��� 
�65�*�¡ �� �£¢����0��'*���@�*
�� ��,�������¤.�*
�¥5��� ¦!#��
.95� ��-�§+��95����¨¡'*���@�*
�� ��,�����
�!	� ��929*�1�©%(�*� � ������4'*)+��,���¦1ª�
�����
��£� ��4'��0'*)+�95����«H�©���*<�)+
+��¬1­�®°¯+± ²�³h´ ~ 8�)������*��9*
.� ��-

c

c

synth_komplex_muschel.vsd
Visio/ Reifen

li-unt: 19, 25

re-obn: 176, 137

f in Hz
 fo'

 || Ykt ||,
|| H xo || in Pa

fo  in Hz

f in Hz

re-obn: 176, 137

 f in Hz

xo

|| Xkt ||  in Pa

 fo'

a

xo

|| H xo || = k1

 k2

 k3

 k1

 fo'

b

c

��������µo�¡¶�·�¸@/¡����¤���4'������ ���*
w¹7º�»2<�������������'*)+��¨¡'*���@�*
�� ��,�����
°��� ��� ¦,�������¼(�¡ �� � � )�95��¹ ~ -�½	����
�� ��4'*� �09*�1� 3 ����¾�)���
+8�� 
*¿ �*���@'�� �1�*
.-	¶�À�¸Á�H)+�½	�£8*��)���)+
+�;¥5�*
ÃÂÄ º�»w!	� ��9Å95���Å¤���4'������ ���*
ÆÂ¹7º�»;9*)+��,��Ç95'*� 3 � � �����cÂÈ������,��5�1,�6���-�/¡'*� 3 � � �����ÉÂÈ ��
�� ��4'*� �09*�1�¡¼(�¡ �� � � )�95��
�¦1ª�
*¿ �*���@'�� �1�*
.-?7®�¯©aÊb ö d ®�¯?�DW1t h"�Ibu[qsHj j �Kbex�bet n7bu[ph]bu[ � b ¿ n7t h]t \Kn1j sH^fh]buh�gpt bKñ
ð ½ «w®7çq®�¯HT ð ñ é Ë ¶�iDk ß1��E

Ä ß1��E ëÍÌÎÎÎÎÏ
�
®�¯

�5y r ��z�{�| }*Ð � ~�
� y r ���	{�| }*Ð � ~

fhgD«w®7çq®�¯HTf��®��
ÑM��ÒÔÓV�q�*Õ��]��Öc���M�
� t b3�?�fn?h]d7begpben Â �Kb ¿ j h]bu[ph]begPX�©�Ã�« �H�V[uT�^7n�� Â yI\Kx�_7j buÄfbu[�{�\Kn�Ã« y?huT$�	bu[q�fbenF�f^f[]oqd�£�bu[]�Kj bet oqdFx�t h%bet n7bu[!W1begpgp^7n7��sHx ©�buk�bur
[]ben7�uk sHdf[]�ebe^7� Â �IÃ�t nÁbet n7bex¦¨�^7gi[]\Kj j �Ibu[]gp^7oqd¾�KsHj t �ft bu[ph�ñ � sH�e^�3t [q��bet n7b¢v$^7n7gih]yI\K_fk riW1begpgp^7n7�*�f^f[]oqd7�Kbuk]l^7df[ph�� � sHg��Kbex�begpgpburn7b$Y"begpoqd?�3t n��ft �KyIbet h]gp_f[]\ ¿ j,�ft ben?hVsHj g	£�\H[]�IsH�Db�k]l^f[V�ft b$�?�fn?h]d7burgpbenc� � sHg�X�t n��f�Kbu[.lsH^7gpoqdcz��	bej oqd7beg¢�Dbet x¦¨�^7gi[]\Kj j �Ibu[]gp^7oqdÁsH^fk�fbu[���sHdf[]��sHd7n1be�Dbenfk sHj j g"sH^fk hp[]t hph�z|�3t [q�1x�t hVbet n7bex¼�Dbu[]bet h]g3�Ks.r
j t �ft bu[ph]ben�£�bu[pk sHdf[]ben�gi�fn?h]d7buh]t gpt bu[ph�^7n��;�e^f[�©�\Kj j �Kbu[.lsH^7gpoqd7gi�fnfr
h]d7begpb�d7t n7�e^7�Kbuk]l^7�Hh��P¶D^7x÷{�bet j��Ibu[q�fbeoqy?hmbegM�7sHgm©�\Kj j �Kbu[.lsH^7gpoqdc�
¡=x ¹%l\H[]�Ibu[]gp^7oqd��	bu[q�fben;�ft b��?�fn?h]d7begpben*�fbu[$W1begpgp^7n7�!�Dbet¡� d by|x I d$�Kbe�Kben�l^7�Dbu[]�Kbegih]bej j h�^7n��mn�sHoqdMgp^7�|�ibey?h]t �Iben$vm[]t h]bu[]t ben��Ibu[pr�Kj t oqd7benc��U'bet �fb1�?�fn?h]d7begpben;�	bu[q�fben��Kj bet oqd7bu[]x¢s.¤Iben�sHj g Â h]\Kn�s.r
j bu[.ÃHz�Âe�	ben7t �Kbu[�[qsH^7gpoqd|�Dbed�s.k h]buh.ÃHz�ÂH�f^7n7y|j bu[.Ã�^7n���Âeh]t buk�bu[.Ã1sHj g
�ft bmW1begpgp^7n7�Mbex�_fk�^7n��fbenc�?W1t hV�fben�d7t bu[	�I\H[]�Kbegih]bej j h]ben¢£�bu[pk sHdfr
[]ben*yKsHn7n1��sHgpt bu[]ben��*sH^fk��fbu[mW1begpgp^7n7��bet n7beg�¹"\?oqd7j sH^fk�g��e^��ibur
�fbex÷�Dbej t be�7t �Kben�Y"begpoqd?�3t n��ft �KyIbet h]gp_f[]\ ¿ j'�7sHgm©�\Kj j �Kbu[.lsH^7gpoqd�t nbet n7bex¼a�sHgih]�e^7gihqsHn��1sH�Dbu[3gpoqd7\Kn1�e^fk []t b��fben7gih]bej j ben��1�7s.[]�Kbegih]bej j h
�	bu[q�fbenc�

Fzg.2 Fzg.3 S(kt) S(gwr)
0.00

0.25

0.50

0.75

1.00

 

H
ae

u
fi

g
ke

it

"tonaler"
mehr

weniger
tonal

Fzg.2 Fzg.3 S(kt) S(gwr)
0.00

0.25

0.50

0.75

1.00

 

H
ae

u
fi

g
ke

it

"heller"
heller

dunkler�������;×	�\/¡'�����
U'*)+�Å95����¨�4�*��¥5�����£)�,���ØO/0�1�\
���
�� ��������
ÚÙ�
�Û 6�� Ü�Ý�ÞÙ 
�Û ��!	��Ü�Ý@)+
.9�ß����£�£)+
+����
 Ù 3 8£��- à.Ý�Þ Ù 3 8£��- á�ÝO!#����95��
;��� �©95���@ß�����¦�£)+
+�x'*� Ù 3 8£��- â�Ýã¥5������� �1,�����
.-�äH� 
�6*��Ø�¨�4'*)�����65��� ��95���x«H� ����� � ��Þ�95���¤.����� ��,���'*� �o���������*
.'*� ����'*� �@95����¼(
�65������,���'*� � -#%(��,���� ��Ø�¨�4'*)�����65��� �¡95���«H� ����� � ��Þ(9*�1�7
���
�� �������©����������� � ����'*� ��95����¼(
�65������,���'*� � -åm�°æ���Q�ç%�q�*è�T
}"xí�ft b!©�buk�bu[]ben7� Â �P�e�f� �IÃ!�e^ l^7�Dbu[]_f[Kl^fk�bencz��3^f[q�fb1�ft begpb!x�t h
�u�	bet*�	bet h]bu[]ben÷�|bu[]t benfk sHdf[]�ebe^7�Kben �Ibu[]�Kj t oqd7benc�¢Â.�P�e�f� =|Ãá^7n��
Â �P�e�f� efÃ��	bu[q�fben¼sHj g Â h]\Kn�sHj bu[.Ãµ^7n�� Â �f^7n7y|j bu[.ÃÁbet n7�Kbegih]^fk h��
� t beg1�fbe^fh]buh1sH^fk$bet n7b��|bu[]t ben7gihp[]be^7^7n7��d7t nc� � sHx�t h!�ft begpb;bu[prk s.¤I��s.[V�3t [q�,z|gp\Kj jD�DbetDbet n7bu['�	bet h]bu[pk]l^7df[]ben��fben¢£'sHj t �ft bu[]^7n7��bet n7b
Y�[.l\H¤Iben7gpoqd�ls.h]�e^7n7�¢�f^f[]oqd7�Kbuk]l^7df[phV�	bu[q�fbenc�
� bu[�¹%l\H[]bet n��|[]^7oqy"�3t [q�M�I\H[�sHj j bexá�Dbet xÐ£�bu[pk sHdf[]ben Â yI\Kx�_7j buÄfbu[{�\Kn�Ã"�fbu[]�ebet hVd�sH^7_fh]g�lsHoqd7j t oqd¢�I\Kxìh]\Kn�sHj benÅé'd�s.[qsHy?h]bu[V�Kbegih.l\H[ph��
� t beg'bu[]y|jÑls.[ph	gpt oqd!�7sK�f^f[]oqdcz?�7s.¤%�fbu[V��t nHê�^f¤��fbu[	^7nf[]be�Kbej x*ls.¤It r�Kben;�?hp[qs.¤Iben7\K�Dbu[ êPlsHoqd7bMt x �?�fn?h]d7begpbe�Ibu[pk sHdf[]ben¢k�bed7j h�� � begpd�sHj �gp\Kj j3�Kbe_f[Kl^fk h%�	bu[q�fbencz�\K��x�t h%bet n7bu[�gpoqd7x¢sHj ��sHn��ft �Kben���[]g]s.h]�ur
sHnf[]be�K^7n7�*�fbu[$_7d?�fgpt yKsHj t gpoqd7b�©�bet ���fbeg$©�\Kj j �Kbu[.lsH^7gpoqd7begM�Dbegpgpbu[
[]be_f[]\|�f^7�et bu[phm^7n��1gp\Kx�t h"bet n7b Â []b�sHj t gih]t gpoqd7bu[]bIÃ��|t x%^7j s.h]t \Kn�bu[pr
[]bet oqd?h3�	bu[q�fben�yKsHn7nc�


