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Engine fault
No error
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Time series and its linear piecewise segmentation
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CDPD data transfer

a2óVõ;û)ù�üM4�5 � �

Òi×
ÌPÍ4Ï9ÉËÊRÒiÐŸÒ[Õ
ÍZÓbÎ�Ï?Í[ÝiÎ¬ÎIÐPÎ�Ï9Ý4Þ¦ÛPÊ9Í4ÝiÎ¡ÕLÒ4ÏrÒiÐ;à

Ù—ÒbÍ4Ï?Ú¦ê]àq×
ÎZÍ[ÐGÊ	ßIØËÛPÊNÑ9Î�Ï9É¶ÐGÝ#�gÊNÑ?Ú)ã Ú;ÎIÓsÉéÍ¾Ñ9ÉËÒiÐ�� ��� �
	 �
���ªÍ4Ð�Ú

�

�

8

�ŠÑRÏ?Í[ÐGÊR×
É¶ÊRÊRÉËÒ[Ð	Ò[Õ&ÚPÍ¾Ñ?Í^Ô%ÉáÑ9È˜ÐGÒ!Ò[ÐGàqÙ—ÒbÍ¾Ï?Ú¹ßIÒ[×
ÌPÛ;Ñ?Í4Ñ9ÉËÒiÐ�ã

�

��)

�� 

KZS ��U . � �<EG�)ü	ø��;ø�ý0�Eü[ô)ü4ù�õ�	8
)�;ôB÷?û)þ*�—ø�ó��Gô8��&,ý¡÷�	�÷?ø�ü[þ

ö)ü��kü4ô�ö)÷ �;ô¹ú��;ø��
ø��)üW��ý;ù�ö�#,ý;ù�ü%ý;ô�ö�÷��0&gø�#Aýsù�ü>
)�;þ*�:�;ô)ü[ôPø�÷

ý;ô�ö7ø��)üC
��;þuþ¹û�ô)ó�
[ý]ø�ó��Gô’÷?û�ú��N÷�	—÷9ø�ü4þ,� a��;ùyø���üC
4û)ù�ù�ü4ôPø

ý������Vó�
[ý]ø�ó��Gô �!�Vü¾ø!û�÷^ö—üD;�ô)ü¹ø��)ü¹ø��søIý0�"ü4ô)ü[ù�õ"	 
��;ô�÷�û)þ*�—ø�ó��;ô

ø��•úBü"�=��
-�
�

�

�
�

�/#'�)ü4ù�ü �
�˜ýsô�ö �
�

ý;ù�üuø��)ürü4ô�ü4ù�õ�	


��;ô�÷�û)þ*�—ø�ó��Gô�÷Z&(�Gù`
)�Gþ*�)û—ø�ýsø�ó��;ô6ý;ô�ök
)�Gþuþ¹û)ô)ó?
4ýsø�ó��;ô ��&

ø��)ü�ö)ýsø�ý	ù�üi÷��kü�
¾ø�ó

�

ü���	"�

A<üªú)û�ó��éøuý;ô¦ü)���kü4ù�óéþuü[ôGøIý0�,÷?ü4ø�û��d&(�;ù=
1�BýsùIý�
Zø�ü4ù�ó��[óéô�õ

ø��)ü(ü[ô)ü4ù�õ�	�
)�;ôB÷?û)þ*�—ø�ó��GôZ�)ù��d;!�Vü'�0&&ø���üTNPO;+TQP.	þ*�—ö—û��Vü[÷��

BNøEù�û)ô�÷/�Gôuý;ô EPY ���Gù�ô�ýGö)ýH��J �P#¥óéø��

[

+PY;+�ô)ü¾ø�#$�;ù�%�
)�Gô��

ô�ü�
Zø�ó��Gô �POnô)ü4ù�õ�	 
)�Gô�÷?û�þ��)ø�ó��;ô�#Aý;÷•ö—ü¾ø�ü4ù�þ	óVô)üiö•ú
	¬þuüiý7�

÷�û)ù�óéô�õèø��)ü•óVô��)û—ø

�

���éø�ýsõGü¬ý;ô�öŸø��)ü�
4û)ù�ù�ü[ôGørý"
¾ù��G÷�÷	ýM4
�

ù�ü[÷�óL÷9ø��;ùAû�÷�óéô)õZQ^õ;ó��éü[ôGøB�05��

���

Ql�G÷�
¾ó������G÷�
)�"�Bü/ýsôBö�4

�

N +

[

�:�7#,ü4ù��>a"óVõ;û�ù�üi÷h4�5Uýsô�öC40�F��ù�üi÷?ü[ôGø¥ø��)ü
ü4ô�ü4ù�õ�	9
��;ô�÷�û)þ*���

ø�ó��Gô9
1��ý;ù�ý"
Zø�ü[ù�óL÷?ø�ó?
4÷/�0&‹ø��)ü/÷��Gþ	üR�0&‹ø���ü^þ*�—ö—û��Vü[÷��/EG��ü^ù�ü)�

�:�;ù�ø�üiöªö)ýsø�ý=#�ü[ù�ü@
)�Gþ���û—ø�üiöyý0&gø�ü4ù,ø��)ü/ü4ô)ü[ù�õ"		ô�ü4ü[ö)ü[ö9&(�;ù

ø��)ü ? �RB(ýsô�ö/A�óVô

[

O�ú�ý"
1%�õ;ù��;û)ô�öªø�ýG÷�%—÷R#,ýG÷(÷?û�ú—ø�ùIý�
¾ø�ü[ö

&hù��;þ$ø��)üG�;ú�÷�ü4ù

�

üiö
ü4ô�ü4ù�õ�	/þuü[ý;÷�û)ù�ü4þuü4ôPøI÷ &(�Gù"ø��)üGNPO;+TQP.

þ*�—ö—û��Vü[÷��`EG��ü�	è÷����7# ø���ýsø¹óVô<õGü4ô)ü[ù�ý�� �V&hù��Gþ0ø��)ürü4ô�ü4ù�õ�	


��;ô�÷�û)þ*�—ø�ó��Gô��Bü[ù�÷��kü�
Zø�ó

�

ü9�Gô��{ú:�Gý;ù�ö^
��;þ*�)û—øIý]ø�ó��Gô�#;�Gù�%—÷

ý����;ønúBü4ø?ø�ü4ù�ø���ý;ô9
)�Gþ���û—ø�óVô)õ¹ýsønù�ü[þ*�sø�ü•ö—ü[÷�%Pø����Uü[ô

�

óVù��;ô��

þuü[ôGø	ý7&gø�ü[ù�ø�ù�ý;ô�÷?þuóéø?ø�óéô)õ•ø��)üyö)ý]øIý¡ø��)ù��;û�õ��•ø���ü9#¥óVù�ü��éüi÷�÷

ô�ü¾ø�#$�;ù�%:�/EG�)üi÷?ü/ù�ü[÷�û��¶øI÷A÷9ø�ù�ü[ô)õsø��)ü4ôyø��)üA
[ý;÷�üR&(�Gù,ú�û)ó��Lö—óVô)õ

�Gô��Nú��PýsùIöªö)ýsø�ý	þuóéô)óVô)õrý������Vó�
[ý]ø�ó��;ôB÷W&(�Gù¥þ*�;ú)ó��éü�ö)ü

�

ó�
4ü[÷��

�

�

î

í

Æ �eð"Âiñqî

í

Â˜Å

í

ï��vð"Ã[ð"Ä

!��

îBÄ 


QR�¶ø����;û�õ��¹þ*�Gú)ó��VüAýsô�öA#¥óVù�ü��Vü[÷�÷ 
��;þ*�)û—ø�óéô)õ/ö—ü

�

ó?
¾üi÷*ýsù�ünúkü)�


��;þuóVô)õ

�

ü4ù�	��:���)û!�Vý;ù��«þ*�P÷9ø���&�ø��)ü<
¾û)ù�ù�ü4ôPø�ý0�����Vó?
4ý]ø�ó��Gô�÷

ý;ù�üu÷?ø�ó����%óVô•ýsô<ü[ýsù���	•÷9øIýsõGüF&hù��;þ ø��)ürö)ýsø�ý¡ýsô�ý���	Pø�ó�
[÷P�kü4ù��

÷��kü�
Zø�ó

�

ü�� �«óVþ	óéø�üiö=
��;þ*�)û—ø�óéô�õ!ù�ü[÷��;û�ù�
4ü[÷��[ù�ü[÷?ø�ù�ó�
¾ø�üiö�ú�ý;ô�ö
�

#¥óLö�ø�� �¥ýsô�öM�sø��)ü4ù`
)�;ôB÷9ø�ù�ý;óéôPø�÷*�Gô¿ø��)ü���û)þUý;ô��c
��;þ*�)û—ø�ü4ù

óVôPø�ü[ù�ý"
Zø�ó��;ôB÷>�0�&ü4ù,÷?ü

�

ü[ù�ý���
1��ý����Vü4ô)õGü[÷*ø��7#,ý;ù�öuú�û)ó��Lö—óVô)õ˜ýGö
�

�

ý;ô!
¾üiörö)ý]øIý�ýsôBý0��	Gø�ó�
[÷��Nú�ýG÷?üiöUý0�����Vó?
4ý]ø�ó��Gô�÷D&(�Gù�û�ú)óVÿPû)óéø��Gû�÷

ö)óV÷?ø�ù�óéú�û—ø�üiöyü[ô

�

óVù��;ô)þuü4ôPøI÷���ER�7#�ü

�

ü4ù���#,ü
úBü��éóVü

�

ü/ø���ýsøT#�ü



0 50 100 150 200 250
10

-1

10
0

10
1

10
2

10
3

Data set size (Kbytes)

E
n
e
rg

y
 u

ti
liz

a
ti
o
n
 (

J
o
u
le

s
)

CDPD data transfer
Local PCA computation
Local variance computation
Local mean computation

a"óVõ;û�ù�ü 40� � �

Ò[×
Ì�Í4Ï9ÉËÊRÒ[Ð Ò[Õ¼ÎIÐGÎ�Ï9Ý[Þ�ÛPÊ9Í4ÝiÎ�ÕLÒ4Ï¿Ò[ÐGàqÙ—ÒbÍ¾Ï?Ú

ß�Òi×
ÌPÛ;Ñ?Í4Ñ9ÉËÒiÐ¦Ò4Õ!×
ÎZÍ4ÐBæ�ÓiÍ¾Ï9É¶Í[ÐPß�Î¡Í[ÐPÚ

8

�


 Í[ÐPÚ�ÕVÒ[Ï

�

�

8

�

ÑRÏ?Í4ÐPÊR×
ÉËÊRÊRÉËÒiÐUÔ%ÉáÑ9ÈrÐPÒ�ÒiÐ;àeÙ—ÒiÍ4Ï?ÚUßIÒ[×
ÌPÛGÑ?Í¾Ñ9ÉËÒiÐBã�Ç*ÈGÎ•ÊNÑ?Í4Ð�ÚPÍ¾Ï?Ú

Ú;ÎIÓsÉ¶Í4Ñ9ÉËÒiÐGÊ�ÕLÒ4ÏA×
ÎZÍ4ÐBæ—Ó[Í4Ï9É¶Í4ÐPßIÎiæ

8

�


6Í[ÐPÚ

�

�

8

��Í¾Ï9Î �sã �������sæ

�sã � 	��*�iæ �sã �!� 	 ��Í[Ð�Ú��*�[ã ���!Ï9ÎIÊRÌ—ÎIß�Ñ9ÉËÓbÎIØáÞ]ã


4ýsô<ö—ü

�

ü������•ýyô)ü�#�õ;ü[ô)ü4ùIý]ø�ó��Gô��0&�ö—óL÷?ø�ù�óéú)û)ø�ü[ö<ö)ýsø�ýyþ	óVô��

óéô)õ7ý0�Võ��Gù�óéø���þu÷¡ý;ô�ö’ý;ù�
1�)óéø�ü�
Zø�û)ù�üi÷rø���ý]ø¼þuü[ü¾ø¡ø��)ü^
1��ý�� �

�éü[ô)õ;üi÷<�:�G÷�ü[ö�ú
	�÷?û�
1��ü4ô

�

óéù��;ô)þuü[ôGøI÷�� EG�)óV÷`��ý��Bü[ù9�)ù�ü)�

÷?ü[ôGø�ü[ö NPO;+TQP. �Bý	ù�üiý0���eø�óéþuüA�Gô��{ú:�Gý;ù�öyö)ý]øIýU÷9ø�ù�üiýsþ þ	óVô��

óéô)õ(÷�	—÷9ø�ü4þ�û�÷�ü[öP&(�;ù

�

ü��)ó?
)�Vü)�c�)üiý0�éø����Nþ*�;ô)óéø��Gù�óVô)õ¥ýsô�ö/ö—ù�ó

�

ü4ù

÷9øIý]ø�ûB÷�� 
1��ýsùIý�
¾ø�ü[ù�ó��[ýsø�ó��;ô � EG�)ü��

�

ü[ù�ý����A�Gú �9ü�
¾ø�ó

�

ü���&uø��)ü

NPOW+RQP.7÷�	�÷?ø�ü[þ óL÷Uø����)ü����7ø��)ü•ö—ù�ó

�

ü4ùI÷uú
	M
1��ý;ù�ý"
Zø�ü4ù�ó����

óéô)õuø��)ü4óVù•÷?ø�ýsø�û�÷•ýsô�ö �)ü����¼ø��)üAXBü4ü¾ø•þuý;ô�ýsõGü4ùI÷Aú
	yÿPû)ó?
1%g��	

ö—ü¾ø�ü�
Zø�óéô�õy÷�ü�
¾û�ù�óéø�	ªø��)ù�ü[ý]øI÷^ý;ô�ö,�)ù��;ú��Vü4þU÷

�

ü��)ó?
)�Vü)�c�)üiý0�éø�� �

EG�)ü*��ý0�kü4ù�
��;ô�÷�óVö)ü4ù�ü[ö•÷�ü

�

ü4ùIý0�*÷��kü�
4ó<;:
�
1�Bý0���éü[ô)õ;üi÷•óVô•ö—ü)�

÷?óVõ;ô)óVô)õ¿ý0�Võ��;ù�óéø��)þ ý;ô�ö�ø��)ü�÷�	—÷?ø�ü4þ ��þuóéô)óVþuó��[óéô�õŸú�ý;ô�ö
�

#¥óVö�ø�� �$���7#,ü4ù*
)�Gô�÷?û�þ��)ø�ó��;ô �;�)ù�ó

�

ý�
�	¦þUýsô�ý;õ;ü4þuü[ôGø��nýsôBö

þuý�%�óéô)õd�;ô��Nú��PýsùIö 
)�;þ*�)û)ø�ý]ø�ó��Gô

�

ü[ù�	Ÿü �<
¾óVü4ôPø�� Aèü<ýsù�ü


¾û)ù�ù�ü[ôPø���	¿óVô•ø��)üC�)ù��

4ü[÷�÷ �0&¹óVô!
)�Gù��:�;ùIý]ø�óéô�õ¦þUýsô
	6ý;ö)ö)ó �

ø�ó��;ô�ý��"�Gô��{ú:�Gý;ù�ö¹ö)ý]øIý^÷?ø�ù�ü[ýsþÜþuóVô)óVô)õ^ø�ü�
1�)ô�óVÿPû)üi÷2ý;ô�öhX�ü[ü¾ø

�éü

�

ü��«ö)óV÷?ø�ù�óéú�û—ø�üiö¬ö�ý]ø�ý	þuóVô)óéô�õ<
4ý0�Býsú)ó��éóéø�óVü[÷��

ÀªÆ�


í

î

#

�

!

ï

�

�

!�í

Ã[Â

EG�)ü•ýsû)ø����Gù�÷Z#$�;û!�Vö �Vó�%Gü¡ø��Šý"
1%�ô��7#'�éüiö—õ;ü•÷�û����:�;ù�ø<&hù��;þ

E'OW+

[

f=�"ø��)ü �(ô)óéø�üiöM.�ø�ý]ø�ü[÷*_^ýsø�ó��;ô�ý��T.�
¾óVü4ô!
4ü a!�;û)ôBö)ý7�

ø�ó��;ô

[

QP]TOWO;] QT#AýsùIö*B�B�.g� � �"J

�>�

�

�

� �P.ZQ^óéù$a��;ù1
¾üH?!ù�ý;ôGø

a

���

�!4(�-� �

�

�Nò��j5�4

�

�R&(�;ùR�Bü[ù�&(�Gù�þuóVô)õ¹ø��)óL÷¥ù�üi÷?üiýsù1
1� �

	

!

%

!

Ä

!�í

Æ

!

Â

�

���
	(ã 
nÝ[Ï?ÍIÔEÍ4Ø«Í[ÐPÚ��)ã�	�Í[×�Í4êsÏ9ÉËÊRÈGÐ�Í[Ð�ã

8

Ï9ÉËÓ[Í[ß�ÞsàqÌGÏ9Î�ÊRÎ�Ï9ÓsÉ¶ÐGÝ

ÚGÍ4Ñ?Í�×
ÉËÐPÉËÐPÝ;ã•äeÐ¡C*WRXZY?O9ORQ[JLS]\[K�XN_•jsd
�"m��"optvX4SZ_ZO�WRO�S—Y?O�æ

ÌPÍ[Ý[ÎIÊ�� �������
���;æ 	 �����;ã

�

	��
	(ãr
%ÏRÏ9É¶Í[ÝbÍ•Í[ÐPÚ �)ã �"ÎI×
ÌPÍ[Ø¶Í;ã�
nÐ¦Í[ØËÝiÒ4Ï9ÉáÑ9ÈP×
ÉËßªÑ9ÈGÎIÒ[ÏRÞ

Ò4Õ%ØËÎZÍ4Ï9ÐGÉ¶ÐGÝ ��	�Ò[ÙPÛGÊNÑ•ß�ÒiÐPß�ÎIÌGÑ9Ê•Í[ÐPÚyÏ?Í[ÐPÚGÒi× Ì;Ï9Ò4ç{ÎIß�Ñ9ÉËÒiÐ�ã

äeÐ¹CEWNXZY��&XN_�TVMPO��—a¾TVM��BX[DsS—Qbf[TgJgX[SPKAXN_•tvX�����DsTeO�W,j—Y�JhO�S—Y?O�æ

��Î�Ô! 2Ò4Ï9ê—æ"��Î�Ô# "Ò[Ï9ê—æ �������;ã

�

�
�

8

Î�Ñ9Î�Ï�$;ã>4"Ï9Ò]ß�ê]Ô2ÎIØËØ)Í[Ð�Ú
	nÉËß�ÈPÍ4Ï?Ú 
^ã0�¥ÍZÓ;ÉËÊIã2d?SGTgWRXZQ[DGY�TgJhX[S

TqX&%&J'�
O•j)O�W?JqO�Kèf[S—Q(�kX[W9ORY9f[K9TgJLS]\[ã �sÌGÏ9ÉËÐPÝ[Î�Ï¡Ñ9Î�ÖsÑ9Ê¡ÉËÐ

ÊNÑ?Í4Ñ9ÉËÊNÑ9ÉËßIÊIãy�sÌGÏ9ÉËÐPÝ[Î�ÏZæ)��Î�Ô! 2Ò4Ï9ê—æ 	 ��� 	sã

�

���+*/ãr�AÎIÐGÝGæ�
^ã-,	Ò]Ò4Ï9Îiæ(Í[ÐPÚ.,yã��,ÎIß?È]ÞGÙPÍ;ã&/BÎIÍ4Ï9ÐPÉËÐGÝ•Ñ9Ò

	�ÎIß�ÒiÝiÐGÉËâIÎ¦Ç*ÉË×
Î �;Î�Ï9ÉËÎIÊ �

�

Òi×•ÙPÉËÐPÉËÐPÝ 
�	0, 
 ×
ÒsÚGÎ�Ø¶Ê

Ô%ÉËÑ9È1,	ÎI×
Ò[ÏRÞsàqÙ�Í4ÊRÎZÚ2/BÎZÍ¾Ï9ÐPÉËÐPÝ;ã�ä{Ð¡d4353637d?SGTeO�W�S�f[TgJhX[S�fiH

j)7
�0�;X[K9JLD8�@X[S<tvX�����DsTqf[TgJhX[S�fiHBd?SPTeO�HVH J¶\]O�S—Y?O^JLS:9EXbF9X[TgJhY�K

f[S—Q!lnDsTqX��
f[TgJgX[SPæPÓbÒiØËÛP×
Î �iæPÌ�Í[Ý[ÎIÊ 	
������	 ���sæ �������sã

�

���

7

ã ;^ã

7

ÒiØËÛGÙ˜Í4Ð�Ú �"Í[Ð�/BÒiÍ[Ð

�

ã

�

ã2myf[TgW?J=<	tvX��0��DsTqf[TgJgX[SPK9ã

$iÒiÈGÐ>;,ÒiÌGêsÉ¶ÐGÊ�?�ÐPÉËÓbÎ�Ï9ÊRÉáÑeÞ

8

Ï9ÎIÊRÊIæ54*Í[ØáÑ9ÉË×
Ò[Ï9Îiæ 	uÎZÚGÉáÑ9ÉËÒiÐ�æ

�������;ã

�

�
�

8

ÈGÉ¶ØËØËÉËÌ

7

Ò]ÒsÚ)ã2C�O�W@�!DsTqf[TgJhX4S�%)O�K9TgK�lŸC*WRfbY�TgJgY?f[HA�2D;JgQ]O¥TqX

9nO�K�f����—H JLSs\Am¬O�TVMGXZQ[K&_IX[WB%)O�K9TgJLSs\BC07D�;X4TVMPO�K�O�K?ãN�;Ì;Ï9ÉËÐPÝiÎ�ÏRà

�"Î�Ï9Ø¶Í4ÝGæ"�,Î�Ô! "Ò[Ï9ê—æ �������;ã

�

���+;•ã�;,Ò4Ñ9ÎIØËØËÉ¶ÐGÝGã	
nÐ�Í[ØáÞ;ÊRÉËÊ‹Ò[Õ�Í

�

Òi×
ÌGØ¶Î�Ö(Ò[Õ �]Ñ?Í4Ñ9ÉËÊNÑ9ÉËßZÍ[Ø>�2Í¾Ï9Éáà

Í[ÙPØËÎIÊ!É¶Ð]Ñ9Ò

8

Ï9ÉËÐPß�É¶ÌPÍ[Ø

�

Òi×
Ì—Ò[ÐPÎIÐ]Ñ9ÊIã!EsX[DsW?S—fiHnXN_+3nQ[DGY9f�F

TgJhX[S—f[H�C*KG7bY?MGX[HËX9\�7[æ 	��Gæ �������;ã

�

�
� 
^ã�$iÒ[Ï9Ý[Îiã	
,ÚGÍ[ÌGÑ9ÉËÓbÎ%ÇBÒ]ÒiØËÊ"ÕVÒ[ÏvÑ9ÈPÎ��«ØéÚ;Î�Ï9ØáÞ �H�,Î�Ô �AÎ�Ó;ÉËßIÎ�Ê

Ñ9Ò

�

Ò[Ì—Î	Ô%ÉáÑ9È 
�Ý[Î�àqÉËÐ�ÚGÛGßIÎZÚ

�

ÒiÝ[ÐPÉáÑ9ÉËÓbÎ �AÉËÊ9Í[ÙGÉËØ¶ÉáÑ9ÉËÎIÊIã<ä{Ð

CEWNXZY�O9ORQ[JLS]\[K(XN_�TVMGO¥`;aia�IJ3¥tLK8MAj��(N"X[WPO4KNMGXD�yX[S(Q�SPJSR[O�W�F

K�f[H&fbY9Y?O�K9K?JgF�JgH JLTT7˜XN_¥DPF�JTU�D;JVTqX[DsK^Y?X
�0��DsTgJLS]\�VW�PWRX�RZJhQ4JLSs\n_IX[W

TVMPO!O�HËQ]O�W�H 74æPÌPÍ[ÝiÎ�Ê �����X� �;æ 	 ���*�iã

�

�
�+;•ã�*(Í¾Ï9ÝiÛPÌ;Ñ?Í;æ�4�ã ;•ã

8

Í¾Ï9ê—æ��—ã

8

ÉáÑRÑ9ÉËÎiæ"/vãX/�ÉËÛBæ>�!ã8*¥ÛPÊRÈ;Ï?Í¾ç�æ

Í[Ð�ÚY*/ã �;Í4Ï9ê[Í4ÏZãZ,	Ò[ÙPÉ[,	ÉËÐPÎ
�\,	ÒiÐGÉáÑ9Ò[Ï9ÉËÐPÝ�Ñ9ÈPÎ �sÑ9Ò]ß?ê

,uÍ4Ï9êbÎ�Ñ	ÕVÏ9Òi× Í

8

��
^ã l^tkm jsd
�5]Ao�o^36<D�—HËX[WRf4TgJhX[SPK9æ

�!� 	�� � ���������;æL$iÍ[ÐsÛ�Í¾ÏRÞ 	 ���
	]ã

�

���
� �"Í4×
ÒiÐPÐ_$Gã:*¥ÎIÒ[ÝiÈBæ �sÎIØËÉ¶ÐPÍ

�

È;Û�æk�¥ÍZÓsÉéÚ_;,Í4ÏRÑZæ•Í4Ð�Ú

,	É¶ß?È�Í4ÎIØ"$Gã

8

Í4âIâZÍ4ÐPÉgã1
�Ðw2,ÐPØËÉËÐPÎr
nØËÝiÒ[Ï9ÉáÑ9ÈG×¿ÕLÒ4ÏN�sÎIÝi×
Î�ÐsÑRà

É¶ÐGÝ/Ç*ÉË×
Î �sÎ�Ï9ÉËÎIÊIãvä{Ð	CEWNXZY�O9ORQ[JLS]\[K•XN_�d435363•d?SGTeO�W�S�f[TgJhX[S�fiH

tvX[SZ_ZO�WRO�S—Y?O!X[S	o(f[Tqf
mUJLSPJLS]\[æ;Ì�Í[Ý[ÎIÊ 	�������	
���sæ 	����*�iã

�

�����/ä{ß?ê¾çNÍ[É-/BÎ�ÎrÍ[Ð�Ú �,Ø¶ÍiÚ;ÉË×
ÉËÏ3�«ÊNÑ9ÉËÓsÉ¶ØËØáà

�

Í[ÊNÑRÏ9Ò;ã

8

Ò[ØáÞGÝ[ÒiÐGÉ¶âIÍ4à

Ñ9É¶Ò[Ð¡Ò[Õ

8

ÒiÉËÐ]Ñ

�

ØËÛGÊNÑ9Î�Ï9Ê^Ñ9È;Ï9ÒiÛGÝiÈ

�

ØËÛPÊNÑ9Î�Ïw42Ò[ÛPÐPÚPÍ4ÏRÞm�‹Ösà

ÑRÏ?Í[ß�Ñ9ÉËÒiÐ•ÕVÒ[Ï

7

ÎIÒ[Ý[Ï?Í[ÌGÈPÉËßZÍ4Ø:�AÍ4Ñ?Í`,	É¶ÐGÉËÐPÝGã¬ä{Ð��;Ì;Ï9ÉËÐPÝiÎ�ÏRà

�"Î�Ï9Ø¶Í4ÝH�!ã8	nÉËß�ÈPÍ4Ï?ÚGÊRÒ[ÐuÍ4Ð�Ú

8

ãsÓ—ã$2,ÒiÊNÑRÏ9Ò[×uæ;ÎZÚGÉáÑ9Ò[Ï9ÊIæaIba¾TVM

d?SPTeO�W?S—f[TgJhX4S—fiH�j)7
�0�;X[K9JLD8� X[SÜj��;f[TgJhfiH/o^f4TqfbC¥f[S—Q;H JLSs\

c

jso0CWdZæPÌPÍ[ÝiÎ�Ê 	��������;æ 2�ÑRÑ?ÍIÔ*Í;æ

�

Í[Ð�Í[ÚPÍsæ�$iÛGØËÞ 	����
	]ã

�

� 	��+*/ãH/BÉËÛ�æ5;^ãH*(Í4Ï9Ý[ÛPÌ;Ñ?Í;æ"Í[ÐPÚe$;ãH	nÞ]Í[ÐBã2	�Í[ÐPÚGÒi× ÌGÏ9Ò¾çNÎ�ß�à

Ñ9É¶Ò[Ð¿Í4Ð�Ú¦ÌGÏ9ÉËÓ[Í[ß�Þ¦Ì;Ï9ÎIÊRÎ�Ï9ÓsÉËÐPÝ•ßIÒ[ÏRÏ9ÎIØ¶Í¾Ñ9É¶Ò[Ð7ßIÒ[×
ÌPÛGÑ?Í¾Ñ9ÉËÒiÐ

ÕVÏ9Òi×6Ú;ÉËÊNÑRÏ9É¶ÙGÛGÑ9ÎZÚ!ÚPÍ4Ñ?Ísã«ÇkÎIß?ÈPÐGÉËßZÍ[ØX	�Î�Ì—Ò[ÏRÑ"ÇW	nà

�

�]à ���4à 	
�;æ

�

Òi×
ÌPÛ;Ñ9Î�Ï��;ßIÉËÎIÐGßIÎ/Í4Ð�Ú��vØËÎIß�ÑRÏ9É¶ßIÍ[Ø5�vÐGÝiÉËÐPÎIÎ�Ï9É¶ÐGÝ �,ÎIÌ�Í¾ÏRÑRà

×
ÎIÐ]ÑZæ�?,ÐGÉ¶ÓiÎ�Ï9ÊRÉáÑ{ÞAÒ4Õ�,uÍ¾ÏRÞ;ØéÍ4Ð�Ú)æ(42Í[ØáÑ9ÉË×
Ò[Ï9Î

�

Ò[ÛPÐ]Ñ{Þ]æ 	 �����;ã

ä{Ð	ß�Òi×
×!ÛGÐPÉËßZÍ¾Ñ9É¶Ò[ÐBã

�

���
�+�•ã12,ØËÉËÓbÎ�Ï/Í[ÐPÚ 
(ã

8

ã

8

ÎIÐ]Ñ9Ø¶Í[ÐPÚ�ã

7

Ï?Í[ÌGÈPÉËßZÍ[Ø-,	ÒsÚ;ÎIØËÊ/ÕLÒ4Ï

�,Ï9ÉËÓbÎ�Ï-42ÎIÈPÍ¾ÓsÉËÒ[Ï�	nÎIßIÒiÝ[ÐPÉáÑ9ÉËÒiÐ¼ÉËÐ¼Í��;×�Í¾ÏRÑ

�

Í4ÏZãuäeÐ¼C*WRX�F

Y�O9ORQ[JLS]\[K�XN_^d436353¿d?SPTeO�W?S—f[TgJgX[S—fiH%tvX[SI_ZO�W9O�S�Y�O¹X[S¬d?SPTeO�HVH JTF

\]O�SPTgfPO9MsJgYIH¶O�K?æ$�AÎ�ÑRÏ9Ò[ÉËÑZãh,	ÉËß�ÈGÉËÝbÍ[Ð�æy2,ß�Ñ9Ò[Ù—Î�Ï 	������;ã

�

�i��� 4�ã�;•ã

8

Í4Ï9ê¥Í4Ð�Új;•ãi*(Í4Ï9ÝiÛGÌGÑ?Ísã��AÉËÊNÑRÏ9ÉËÙPÛ;Ñ9ÎZÚ��¥Í4Ñ?Í-,	ÉËÐPÉËÐGÝ �


�ØËÝiÒ4Ï9ÉËÑ9ÈG×
ÊIæ*�]Þ;ÊNÑ9ÎI×
ÊIæyÍ[Ð�Ú 
�ÌGÌPØËÉËßZÍ4Ñ9ÉËÒiÐGÊIã ä{Ðk�,Ò[ÐPÝ

 2Îiæ"ÎZÚ;ÉËÑ9Ò4ÏZæ+%BMPOlC¥f[S—QiF?XZX�O¼XN_
o^f[TqfymrJLSGJLSs\[ã6/BÍIÔEÏ9ÎIÐPßIÎ

�«Ï9ØËÙ�Í4ÛP× 
nÊRÊRÒ]ßIÉ¶Í4Ñ9ÎIÊIæ 	���� 	sã

�

� ���+	^ã ;,Î�ß�È]ÑRàm�,ÉËÎIØËÊRÎIÐ�ã

�

Ò[ÐsÑ9Î�Ö;ÑvÓbÎ�ß�Ñ9Ò[Ï9Ê �kÝiÎIÐGÎ�Ï?Í[ØGÌPÛGÏ9Ì—Ò[ÊRÎ%Í[Ì;à

ÌGÏ9ÒZÖ;É¶×�Í¾Ñ9Î*×
ÎZÍ4ÐPÉËÐPÝ,Ï9Î�ÌGÏ9ÎIÊRÎIÐ]Ñ?Í¾Ñ9É¶Ò[ÐPÊvÊRÎIØáÕVàqÒ[Ï9ÝiÍ[ÐGÉ¶â�ÎZÚ/ÕVÏ9Òi×

Ï?ÍZÔ�ÚPÍ4Ñ?ÍsãUtvX��0�PD;Tqf4TgJhX[S—f[H&d?SGTeO�HLH J¶\]O�S�Y�O�V(d@�•JLTqf[TgJLS]\
n«J _IO�æ

Ì�Í[Ý[ÎIÊ�� �������sæ �������;ã

�

���
�

7

ã o¿ã �]Ñ9Î�ÔEÍ¾ÏRÑ•Í[Ð�Úp$Gã

7

ã �sÛPÐBã myf[TgW?J=<¦C�O�W?TgDsWIF9f[TgJhX4S

%BMPORX[WD74ã5
�ßZÍ[ÚGÎI×
ÉËß

8

Ï9ÎIÊRÊIæ)�,Î�Ô! "Ò[Ï9ê—æ �������;ã

�

�����w�•ã�Ç*ÉáÔEÍ¾Ï9Égæ/�—ãl,uÍ[ØËÉËê—æm
^ã+o¬ÒiØáÕLÎiæyÍ4Ð�Úk,yã Ç,ã à

�

ãq/BÎ�Îiã

ä{ÐPÊNÑRÏ9ÛGß�Ñ9ÉËÒiÐ¦ØËÎIÓbÎIØ¥Ì—ÒZÔ2Î�ÏrÍ[ÐPÍ[ØáÞ;ÊRÉËÊrÍ[Ð�Ú¦ÒiÌ;Ñ9ÉË×
É¶âIÍ4Ñ9ÉËÒiÐŠÒ[Õ



ÊRÒ4ÕVÑeÔEÍ4Ï9Î[ã
EsX[DsW�S�fiHvXN_2fhn«jsd(jPJË\[S—fiH�C*WRXZY?O�K9K9JLSs\uj)74K9TeOD�!K9æ

���;æ$
�ÛGÝiÛPÊNÑ �i�����;ã

�

���
��$;ã>�)ã]�"Í[É¶ÚsÞsÍ(Í[Ð�Ú

�

ã

�

ØËÉáÕVÑ9Ò[ÐBã

8

Ï9É¶Ó[Í[ß�Þ
ÌGÏ9ÎIÊRÎ�Ï9Ó;ÉËÐGÝ•Í4ÊRÊRÒ]ßIÉáà

Í¾Ñ9ÉËÒiÐUÏ9ÛPØËÎ^×
É¶ÐGÉËÐPÝ
ÉËÐUÓbÎ�ÏRÑ9ÉËßZÍ4Ø¶ØáÞUÌPÍ4ÏRÑ9ÉáÑ9ÉËÒiÐGÎZÚrÚPÍ4Ñ?Ísã,äeÐyd?S

%BMGOq3*J¶\¾MsTVM¼l^tkm j;d
�5],o,o d?SGTeO�W�S�f[TgJhX[S�fiH•tvX[SI_ZO�W9O�S�Y?O

X4Sl](S�X�N%H¶ORQZ\]O%o¥JLK�Y9X�R[O�W@7
f[S�Q(o^f4Tqf^mrJLSPJVSs\[æd�vÚG×
Ò[ÐsÑ9Ò[ÐBæ

�

Í4Ð�Í[ÚPÍ;æh$iÛPØáÞ 	����
	]ã


