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Reperes utilises dans
l’etude cinematique
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Parametres mecaniques

roues follesroues motrices

(Rs) repere de la scene
(Rn) repere de la base du bras
(Re) repere de l’effecteur
(Rc) repere camera/image

L2 L3

E

q1

q2 q3

L1a (Re)

C=(Xc,Yc,Zc)

qd

qg
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Le simulateur donne une vue de dessus de l’evolution 
du mobile represente par le symbole (vue de dessus):

De plus pour la structure avec le bras, le symbole
est dessine dans (x,y,z) :

3D2D

�'/_�&��������" � ���,t<xtyQ
&�_���m�0��
�����������<-;,��<-��K� �0
ye
-

�1?



� �������	��
� �

� �	�#� � � � ��������

$ �#-��;, w,./ ���G� /KxD
��$���xt���<-n,L-�/_
!���<
/_-�M��-0����x ������ �,ly�/_���t,#YE�U�<��w�����0/*YQ���7�C+�
���j��/_x ���<-;,��_�;�
x ���<-E�_��������������_-n,.-��B�<�B��/_x5���2,L-�/_
!�-";$ ����
ye
-%x 
�y�/ �K��*���$6&��/ 
�����G� ��� y��;,��'x4,���/ 
��.� ,L-����+�
�,H-��0
/ �>�G" �G" �'��-��G� �����t1�,.x�����n,+*����0-���� 1;
!�+���/�<�0�@���w���K
&
�
e��x ���<-#"V��
!� ,L�n1�<�/_-��T1S-����0�
�<��1�,(� 1:��� ��xtyQ,L� 6&��������0���n, yQ,.-0/_��,��+-�
!�+�@�G� ���t�n,�103t5�= & 
Q���0x ��-0-n,(�Z-��G� /��<-0����9 ,�1;��� �
����� 1�,L��-�� A;*;, �;, � " ��{+*!���+�O1j,.��-0�/�<�>�</_�/_-;,��_/ �n,.-0/_
!�5�G� /Kx4,.�����7��-������ 1�,.�0-��/���O1S
xt�
x ,(�;�<���<��x 
�-��������$"<�%
!���B�_���@���w���K
&
�
e��x ���<-@�L�5�K
��/21;/_���6*#����� 1;
!���+�T1;-�/_
&�A
e����-�M��-��0�
���-n,Ly��_/_�����<-��0�>����� x ,1�<�/ ���%Hu��/*+ ��-��_� ��
�yQ
�-�w</ ,F�_� ������0�T,�� & -�<���������-#"
$ ���l�C+���xA
��_���%���>��/_x5���2,.-0/_
!�Hx 
!�<-0��� 1;
x x ���<-7
&�1
Q���+-�, w
�/_������� �����2,L-�/_
!�'�</^�

���T1S-�� ���<-��0���.����-�M,1�<����0
ye
-0/86&���l��-��K���mx 
-�/*9n�%w</�������� ���������_�$6&�����E�$�],(�����j��w</_�m���1��-0/ � �
/ �n,��<-�I_F	gTULD�e JLI Y_R�etF MFSR�I^Y[J.Y RjULP<R�"�H��41;
xD
Q
���-��jx ���<-B�0/KxD
��_�%�,� �0
ye
-#w</��>�, wZ/ ���<�
��
&� ���<w</_��
&������x ���<-[
e
!�+���n,5M��-��0�%��
e�T1;/*Y%���
Q,.�B�<���7-WM,�1�<+���m-0��� �_���@6&��� ������/_wZ�0�����Hx5���T*
�����</_��/_��������59 ,�1;�%�G� ������
Q
���-0�*-0
!����������w</ ���, w</ �@�G� ��� ,(���!�_�%�<��x5�����%" " "!H��t-0�n, w,./ �
�<
/_-RM��-��0�4�C)V� 1;-����� ,#YE�J�<�'�</ ��
e
!�0���R�3� �.�9�����0��xty��_�R���JN0-WM,�1�<+��� 
���/_���<-�����tw</ ��/_
&��P;"
�#���H-WM,1�<����/�0/KxD
��_���>
e����w����<- ���.����/_-��OM��-0��� 1;
�xty�/ �������� ,WY;� �<� ����T,(�K/ �0���U�����t-WM,�1�<+���
��
�yQ
�-�/?6&���%
�� ����1;
�xA
��_�C+����#"�$',F
�����x /������ ,�
�
��_/21�,L-�/_
!� 1;
&�Q1;���������;,5��� �C+�
��_
�n,L-�/_
!� ,(�<�
-�
�x ,.-0/?6!�+����-��2, 1�,L��-0
��;,�
�<+/K�>�G� ���+��
+/�� 1;� / �Q1;
&���,����
Q,.�����4�0
ye
-�x 
�y�/ �_�!"

�;.



� �������	��
� �

� � � ��� �

�;A



q3Q�o " 8 &�%'1J($.>(*)213%4&
� �L� 	 � � `#r � s ����� ` c ^ � � �	�,� q�� � � � �� `$q �����

� �n,#t�
!�1�<�����0
!������x 
-0��/21;���%�L� �0
ye
-: �</ ��-;,��Q1S�O,W+�� �������0
!�������7yQ,��0�/�<���2, -0
!���0��� �K�% �</ ��-;,��Q1S��
e
/ �<-�x / �_/_���5�<�>���],#+����7��
&���� @ �_
!���&���������,�1
��0��x /_�����0���x ���<-��,�4y��;,��� � �_
!���&���������,�'�<���L+�/����x ��������x ���<-��,�4y��n,(���� �_
!���&���������,�4-��0
/ ��/����x �%�0���x ���<-%�,�4y��n,(�� @ � ����T1j,��2,.�������Z-0���>���],#+��lw���0-�/21�,�� �j-%���],#+��%����/_w,��<-��L� y+�n,��

� �L� 6B^9� � ` � 	0���� � � �
� 
e
/ �<-BY�+��>�<�>�2,F�n1�������� 
e
/ �<-mx /��_/_���5�<�>���],#+����������0
!������ 
e
/ �<-s,L-�-n,�1�<���A�,0� , yQ,(���/�,�4y��;,��
� 
e
/ �<-s,L-�-n,�1�<���A�,0�� �C) �T1;-0������ 1;���<-0��� 
&
�-�/?6&���>�<���2, 1�,Lx�����;,

� �L� q � 6 �� q ���%)( ����
3������0�<�>�2, �+1W������% " ����
3������H,.-�-;,1�<��� ,(�A
e
/ �<-%=%-� ����
3������ yQ,��0�/�,�4y��n,(�% � ����
3������ �C)V� 1;-����+�% A ����
3������H1�,.x�����n,

� �l` ���#������� `0`$^Eq ���,� q
� �

� � �A -�
����0������1S/������x ,L-�/?6&����,��1
e
/ �<- � �C+�
���/_x������,(���%�_���0��
-����0� % ��� ( w</_-��������>�_/ ����T,L/K�0���,�1
e
/ �<-�= �C+�
��0/_x�����>��,(���&% "" � � ,�� � w</_-��������/�<� �0
-n,L-�/_
!�1�,�4����
-������ % " 
Q,.���;,�
�
e
�0-�,��4����
-������ % (
� �l` �L�#��� r � � �[c r �lq �A��� q cl��� r �G��� � � � � � : "�- � @ �46 ��&@�� ��� � 78 �

�� 	 � � � w</_-��������/�<��� �t,#+����%�,�4y��;,��� �� ����! � w</_-��������/�<������
!�+�����<�0
/_-�� ��-l�Z,(�Q1�<��

4����6
��0��� !�� @�� ��� � 7�����8 �

�� w</_-��������>�������_����.t,#+����%�,�4�0
ye
-

�;(



q3Q F 
 �8 &º,�5+($.>($& 7�8 &º) B ,�52./(0)213%
$ ����-�
�������+����1;/ �����x4,.-0/86&�����<���2, 1�,Lx�����;,���
!�<-7�:+L
+��/_x��������,����X�K���0��
-����0� 1�,.x�����n,FQ�� �T>
E<DnF �i �#T�
-�� $t���0-����],#+�� 
!
+-�/?6&��� ��-FQ��
	��&T%�_� �0��
-����0� /_x4,.��&"�$ � -0��xA
��'��T1;
&���$�� ���<-��0�
�<���,+'�<������/ ��������-&A ,;, xA��"
� ^ � �n`2�l^ � � `/^Eq1� � � `$r�`2�l^ � � � �l`��lr c?� 	 � q�^EpB^;`

-0.75

-0.5

-0.25

0

0.25

-0.25

0

0.25

0.5

0.75

0

0.2

0.4

0.6

0.8

-0.75

-0.5

-0.25

0

0.25

-0.25

0

0.25

0.5

0.75

0

0.2

0.4

0.6

0.8

-0.8 -0.6 -0.4 -0.2 0.2

-0.2

0.2

0.4

0.6

0.8

oo

�Bq�r � ��c r�`��l^ � ��� � �wr � ` c � r �G� ^96[`2�43 �[� 	 �Rc rOs�r � �� q�r d�&* � � " � �_Q4, 	 , 	 z 	 , 	 , 	 ,�T �

�;*



-1

0

1

2

3 0

0.5

1

1.5

20

0.2

0.4

0.6

0.8

-1

0

1

2

3 0

0.5

1

1.5

20

0.2

0.4

0.6

0.8

-1 1 2 3

0.5

1

1.5

2

o

o

o

o

o

o

o
o

�{



�Bq�r � ��c r�`��l^ � 	 �1c r7s�r � �� q�r cl�Rc ^ � � 	 �Z� � r �G� � � q�`2��s�r c d�&* � � " � �_Q4, 	 , "_z 	 , 	 , 	 , 	 ,&T �p*

-0.5

0

-0.25

0

0.25

0.5

0.75

0

0.25

0.5

0.75

1

-0.5

0

-0.25

0

0.25

0.5

0.75

0

0.25

0.5

0.75

1

-0.8 -0.6 -0.4 -0.2 0.2

-0.2

0.2

0.4

0.6

0.8

oo o
o

o o

�Bq�r � ��c r�`��l^ � 	 �Oc r�s�r � �� q�r cl�Oc ^ � � 	 �Z� � r �G� ^;q�` � ^ �E^ � r c �r � ^ � r �G� ^ 6 a
`��43 �	����d�&* � � " � �_Q � z 	 ,	 ,	 ,	 ,	 ,&T �

? ,



-0.5

0

0.5
-3

-2

-1

0

1

0

0.2

0.4

0.6

0.8

-0.5

0

0.5
-3

-2

-1

0

1

0

0.2

0.4

0.6

0.8

-0.75 -0.5 -0.25 0.25 0.5 0.75

-3

-2

-1

1

o

o

o

o

o

o

o

o

?Qz



�Bq�r � ��c r�`��l^ � 	 �1c r s(r � �� q�r 	Ir � �Fcn� 6 c r � Q $ 	 �!T'3 � ��s�^ � p � � �A� � � `$q�r � ��c r a
`��l^ � ��� � �,r � ` c � r �G� ^96	`��43 �	�A� ` � � � 	 ��� s � � ` � � � q�`2�s(r cl�'d�&* � � " � �_Q4, 	 � , "_z 	 z 	 , 	 , 	 ,&T �

-1

0

1

2
0

0.5

1

1.5

0

0.2

0.4

0.6

0.8

-1

0

1

2
0

0.5

1

1.5

0

0.2

0.4

0.6

0.8

-1 -0.5 0.5 1 1.5 2

-0.25

0.25

0.5

0.75

1

1.25

1.5

o

o

o

o

o
o

�Bq�r � ��c r�`��l^ � 	 �1c r7s�r � �� q�r 	Ir � �>cl� 6 c r � � � ��� �0d�&* � �#" � �_Q � z 	 ,	 � z 	 ,	 ,	 ,&T �

?wx



-3

-2

-1

0
-4

-2

0

0

0.2

0.4

0.6

0.8

-3

-2

-1

0
-4

-2

0

0

0.2

0.4

0.6

0.8

-3 -2 -1

-4

-3

-2

-1

1

o

o

o

o

o

o

o

o

? �



�5^E`$r.`��l^ � 	 �1c r s(r � �� q�r7r � `#^ � q 	 �2� ^ � r �G� � d�&* � � " � �_Q4, 	 , 	 , 	 , 	 z 	 ,�T �

-0.5

0

0.5
-0.5

0

0.5

0

0.2

0.4

0.6

0.8

-0.5

0

0.5
-0.5

0

0.5

0

0.2

0.4

0.6

0.8

-0.75 -0.5 -0.25 0.25 0.5 0.75

-0.5

-0.25

0.25

0.5

0.75
o

o

o

o

o

o

�5^E`$r.`��l^ � 	 �1c r s(r � �� q�r7r � `#^ � q 	 �2� ^ � r �G� � d�&* � � " � �_Q4, 	 , 	 , 	 � z 	 ,	 ,&T �

-0.75

-0.5

-0.25

0

0.25

-0.25

0

0.25

0.5

0.75

0

0.2

0.4

0.6

0.8

-0.75

-0.5

-0.25

0

0.25

-0.25

0

0.25

0.5

0.75

0

0.2

0.4

0.6

0.8

-0.8 -0.6 -0.4 -0.2 0.2

-0.2

0.2

0.4

0.6

0.8

o o
o

o

?;?



�Br `$q�r�� � s(`$^9�lq � 	 � c r7s(r � �� q�r ��� ` � � s � q!s cn� 	Ir � �>cl� 6 c r � � � ��� �5d�&* � � " � �_Q4, 	 , "_z 	 , 	 � , "_z 	 ,	 ,!T��

-0.75

-0.5

-0.25

0

0.25

-0.25

0

0.25

0.5

0.75

0

0.25

0.5

0.75

1

-0.75

-0.5

-0.25

0

0.25

-0.25

0

0.25

0.5

0.75

0

0.25

0.5

0.75

1

-0.8 -0.6 -0.4 -0.2 0.2

-0.2

0.2

0.4

0.6

0.8

oooooooo

�Br1`#q�r�� � s�`#^9�nq � 	 �Rc r's�r � �� q�r ��� ` � � s � q!s cn� 	Ir � ��cn� 6 c r � �
� � � � r � � s c � r �G�

^ 6	`2� 3 �	� 	 �lq1� ���� � � q �>cl� s � � `#q � 	 � s � s � q!s cl� ��&* � �#" � �_Q � z 	 ,	 ,	 ,	Tz 	 ,&T �

? .



-1

0

1

2
-1

0

1

2

0

0.2

0.4

0.6

0.8

-1

0

1

2
-1

0

1

2

0

0.2

0.4

0.6

0.8

-1 -0.5 0.5 1 1.5 2 2.5

-1

-0.5

0.5

1

1.5

2

2.5

o

o

o

o
o

o

o

o

o

o

o

? A



�Br `$q�r�� � s(`$^9�lq � 	 �Ac r7s(r � �� q�r ��� ` � � s � q!s cn� 	-r � �Fcl� 6 c r � � � ��� � r � � s c � r �G�
^ 6	`2� 3 �	� 	Ir � �Fc r 	 �nq � s�`2�l^ � 	 �L� `#r � � � � ` ��� r � s � q!s cn����&* � � " � �_Q4, 	 , "_z 	 , 	 � , "_z 	 ,	 ,!T��

-1

0

1 0

1

2

3

4

0

0.2

0.4

0.6

0.8

-1

0

1 0

1

2

3

4

0

0.2

0.4

0.6

0.8

-0.5 0.5 1 1.5

1

2

3

o
o

o

o

o

o

o

o

? (



� ���� ��	��� � �>���

� ��� � ({�� �5".����/ � �^ksF;J.I+\6Y?e Flh;U.P<\6DnULIQU�g J D;Uf;U \ �7Y_\ X JFe U�f�Y IKF h;J�etF�D;J.*.(��T1�<���/21�,(�
v�
-0�tz�({+*���	������Z-0�����e,.-�/_
&�Q,��6* �+��y����e,.��t zT{ ({�"

� ��� � (;(�� �5" ���/ � �^:VF�D�i ULY2P�� ��Y_\[X0iTY_R�E�J.I�gTF;FnM�f;Jh � *�LtZxD
-"�
&� ���E�,����-0��/2,���	�
ye
-�/21C� *

�
�.;.�zS� . A;,+*(�
3,t�
Q*<"�1S-�
ye���HzT{;( (�"

� ���6( { ,�� �/"���/_- � �lyK�<�j���n,(<�/_x *
��"<��,LxA��
&� ��g F;F;Mf;Jh � h;U.P�\ D;U.I U�g J PeU.P<X�U.IKULPQU�eHY[h
��X�F;FjIKF;M h;JLD;\mY2P4hnJLD;\�F;R�Y[JLP R6W�Jh;Fj*Z	l,�
�
e
�0-��<�l���T1�<��j�n1�<�� ��vl	��6��� z$x;* *�*
	!��/ � zT{�{;,�"

� ��$'$ {�z � �	" �%� �_���'*'!�" �m
!��<�/_x /6*��0" (�/_x 1;���+3
 �^ksF;JLI]>6\6Y?e FSiTY RSE�JLI�RTF�D�i.U.Y P�� *����0
.�
1;���$�</ ���&� ��&7&7& ���<-$" �#
!�,9C" 
!� ��
�yQ
�-�/21C� ,��;� ,(��-�
�x ,L-�/_
!�'*��+,1;�;,.x ���Z-0
Q*

�
�*;.�zS� * .;A+*��
���/ �'{�z&"

� ��v���{+z�� !�"w�G� ���;�<���� , ��v�
.w��� *��5"Z!#,��0-�/ �'*<�5"
��,LxA
�/_
!� � A U MFjI2I Y P�� J.PeMthnULP<\6DnU.I U�g
PQU.P X�ULIKULPQU�eHY[h ��X�F;FjIKF;M e U�f�Y2I_F DnUf;U \[R�*'���0
�1;���$�</ ���&�t��&7&7& ���Z-#" �#
&�,9 "

!�4��
�yQ
�-�/21C��,��E� ,(��-�
�x ,L-�/_
!�'*���,1;�;,.x ���<-�
Q*&
�
 zz �;, �Sz�z �;.+*.�%
+��/ �p{+z!"

� �7(��m{�z � �G"#��-�/ tZ,+*m�5"! �,L���� �^ksF;J.I >6\ Yhe F iTY RSY U.P<>nf;J RTF;M DnU�fnU \ IKU h;J.I Y RjJ \ Y U.P�*����0
.�
1;���$�</ ���&� ��&7&7& ���<-$" �#
!�,9C" 
!� ��
�yQ
�-�/21C� ,��;� ,(��-�
�x ,L-�/_
!�'*��+,1;�;,.x ���Z-0
Q*

�
�A
�{ � A ?;?e*��
���/ �'{�z&"

�]!7��= *�z � �U" !#,.xtye��������� �^A fF;h;J.P+Ynk�E�F M�F I�j Y2P��@fF�P�Y F�E<D ��� : � R;\wmF�etF;R MFSR�h;U.D6W+R
D�Y �.Y[MFSR�*  ����0x ,��.�'*Qz {;*+z!"

�]!7� 	 {+z��A=O"Z!#,.�0-�<'*  F"����<�/_�!���0
Q*<�G"�(����$4;/ � GmU�elWQE�\�J \6Y[U.PQJLI2I � Y2PQF �nW�F�P�RSYhi F F �U�etU >
\ Y[ULPdM�F;\�F�D�e Y2PeJ \6Y[U.P5gTULD J'etUfjY2I_FtDnU�f;U \ E�RSY P�� J.PdJ�h;\6Y?i.F h;J�etFjDnJ.*����0
.�
1;���$�</ ���&� ��&7&7& ���<-$" �#
!�,9C" 
!� ��
�yQ
�-�/21C� ,��;� ,(��-�
�x ,L-�/_
!�'*��+,1;�;,.x ���Z-0
Q*

�
'x;({&x ��x;(�{;(�*L�%
��0/���{�z&"

�]!m	�"�{ ,�� 	>".!7�0
<
3,� �^?mIKF W�X�J.P<\ R�MULP;j \QWQI_J � hSX�FSR;R�*	�
�yQ
�-�/21C�7,��;�H,��+-�
!�+
x 
&���G��t,� �
-���x *<57
!� A�*.�'z *.
�
 � ��z�.+* 	&����� { ,�"

�]!m	�" * A�� 	>"<!7�0
Z
�3,� ��= DnU�f�E�R;\mIKJ �F�D;F;MthnULP<\6DnU.I+R � R;\ F�e�gTULD�J0etUfjY2IKF D;Uf;U \6*���&7&7&
	
!�+���Q,(�'
�9���
�yQ
�-�/21C��,��E� ����-�
�x ,L-�/_
!�'*Lw
!�-x+*,�'z*,
.
 z ?.� �
�+* zT{;* A�"

? *



� �! ���{�z�� �@" ��<e,���x ��-�-0�*p�	"7	�/_w��� *p!�"7&	��
+/ ,(� � W�U R�Y_\6Y[U.P�Y P�� U�g J D;Uf;U \ �7Y_\ X DnFS>
R W�F;h;\H\�U J.P�Uf��TF;h;\ C \ D;Jh � Y2P � Y_\ J.PQM F;R;\6Y?e J \ Y P�� Y_\ RRi.F�I_UThjY_\ �9f �Oi Y_R�E�J.I
RjFjD�i.U.Y2P � * ���0
�1S���$�</ ���&� ��&7&�& ���<-$" �#
&�,9 "e
!� ��
�yQ
�-�/21C� ,��;� ,��+-�
x4,.-0/K
&�'*
��,1;�;,.x ���<-�
Q*,
.
2x&x1? * ��x!x;. ��*.��
���/ �'{+z!"

� �! ���{;,�� �@" ��<e,���x ��-�-0� �#u J h;U�e0e JLPQMFrD	fFhg[fF�D;F�Peh	fF FDiTY_R�Y[ULP ��E<PQF J;W�WQD;UThSX�F JLE�
WQDnU�f�I�mF�etFSR�MGj J RnRTFjD�i Y_R;RjF�etF�P<\ R%i Y_R�E�FjI]R�FjP D;Uf;U \6YnkjE�F�*.(�<-�����������/_w������0/K-���%�<�
	������+���T* 	!��/ � �_��- zT{�{;,�"

� �! �� *{��H�/" ��<e,.-�/ �2,�*���"Qv�
���j/�� � ��GmU.P<\6DnULI'U�g0e U�f�Y2I_F DnU�f;U \�JhS\ Y[ULP<R�*���&7&�& ���<-���� �
�Q,.-0/K
&�Q,����#
!�,9[�j�����Q1S� 
!� �0
ye
-0/ 1:� ,(�;� ,���-0
x4,.-�/_
&�'*�w�
!�?x�*G
.
D(;,�zS� ( ,;(+*
zT{;*�{�"

� ��" ��{�z��H��" �#
#+ ����IKJ.Peh;X�F;>[= P F �;W�FjD�Y?etF�P�\mY2P � E<Y[M�J.PQh;FHJ.PQM PQJ�i Y �J \6Y[U.P U�g J.P J.E�>
\ ULPQU�etU.E�RtDnUf;U \�i.F;X<Y[hjIKFj*���&7&7& -��;,����;,1;-0/_
!���l
!� �0
ye
-�/21C� ,��;�r,���-0
x , �
-�/_
!�'*<w�
!� (+*,�;x�*,
�
 z {
� ��x;, ��*��%
��0/ �'{�z!"

�]��� � *;*�� &�"�0".��/2103<x ,(�����T*j5/"�O�n,.�:9[� �]=�WWQI^Y[h;J \6Y[U.P�R�U g�M �.PQJ(e Y[h�etU.PQU hjEZI_J.D�e J >
h;X<Y2PQF iTY_R�Y[ULP�*@=r,1�<�/ ���4w</��0/_
!�d,(�;� �%
�
.�K/21�,L-�/_
!�.�T*�57�����_
!���e*7v�� v � �m
�03
���;1.*'z {;* *�"

�]��"�= *;*�� &�"e�l
xty��0�* � " ��<Q,��_/ � �^A UTM�fF�I^Y_RTJ \6Y[U.P FS\�hnU(e/etJ.PeMFtMFSR D;Uf;U \ R�*<-��n,L/_-���
�<���%�+
!��w���� �K����-��T1�<���
&�_
�/_��� *,������0/_� ��
�yQ
�-�/?6&���*  ��j��x ���T*'z {;* *�"

�]��	�� *;( � �/"��l�n,L3�*#&�"�= 1;57��tZ*#	>"7���+/K��
 �^? �nW�FjD�Y?etF�P<\�J.I�W�U R�Y_\ Y U.P JLPQM DnJ.P � Y2P �
DnFSRSE<I \[R	gTU.D JDe U�f�Y IKF D;Uf;U \6*<��&7&7&'4S
!�����Q,�� 
(9p��
�yQ
�-�/21C� ,��;�4,��+-�
x4,.-0/K
&�'*
w
!�'	���� ��*,�'z�*,
�
 ��zS� ?,x�*�����y+���Q,L��t * (�"

�]��Hlv * *�� 	>" (>"'�������2,#t � ��f;R;\�JhjIKF4J�i.U.Y[M�J.PQh;FHW�FjDnh;F6W+\ Y U.P4WQD;UTh;FSR;RSY P��>gTU.DH\ X�F4J.E�>
\ ULPQU�etU.E�R�IKJ.PeM%i.FSXZY[hjIKFj*���&7&�&4���<-������Q,.-0/K
&�Q,��<1;
!�L9[�������Q1;��
!� �0
ye
-�/21C��,��;�
,���-0
x ,L-�/_
!�%*�
�
 {�z#x ��{�z�(+*Qz {;* *�"

�]&7���9{ ,�� !%"�&	��
�/2,��'*��@"���<Q,��+x ��-0-��*#�	"7	�/_w����� �%PQF PeU.E,i FjI2I_F J;WWeDnU h;X�F M�F IKJ
DnFjIKJ \6Y[ULP/i Y_R�Y[U.P�>nhnU(e/etJ.PeMF F�P DnU�fnU \ Ylk�E�Fj* 	l,�
�
e
�0-[�<�#��� 1�<+���n1�<��l��v�	��6�H*
�'zz2(!x�*<�lw<��/ �7zT{�{;,�"

�]&7���D* (�� !%"7&	��
�/2,��'*7�	"7	�/_w��� �^?7R;\ Y?etJ \6Y[ULP�M�FHWQDjY?e Y \ Y?i.FSR'�.N JLE etU �FjP MGj EZPeF
hnJ(e�fFjDnJSe U�f�Y IKFj*<(��<��*<w
&� ?Q*,� ��*,
�
'x .{ ��x;( ,�*ezT{ *;(�"

� ��%H *;* � "/" �Q,(����j�n,�� ����E�F�I k�E�FSRmW�J R>i.F�D;R I_J5i Y_R�Y[U.P JLD;\6Y �mhjY[F�I IKFj*(��<��* z {;* *�"
� �p&���{�z�� 	;"����$�.�<��x ,+*.�5"$ �j����� FjY � X\�FnMORTF�I_F;h;\6Y[U.P U g�Y?etJ �FIgTF;J \6E<DnFSR-gTU.D�D;F;RTU.I*i F;M

DnJ \�F5i Y_R�E�J.IEgTF;F;Mf;Jh � hnULP<\6DnU.I^*'��&�&7&�-0�n,��.�n,1S-�/_
!��� 
!� ��
�yQ
�-�/21C�t,��;� ,(�<�
-�
x4,.-0/K
&�'*.w�
!� (�*,�%z*,
�
 ��zS� ? (�* �+��y zT{ *{�"

� �p&�� *{�� 	;" �+�$���<��x4,�*�"0"B=4/_-n1�<���� � �;c'Y_R�Y[ULP<> �.EZY MF;MrRTF�D�i.U.Y P�� �7Y_\ X5gTF;J \6EZD;F;>nf;J RjF;M
\ D;J��TF;hS\ ULD ���F�PeF�D;J \6Y[U.P�* ��&7&�& -0�n,��.�n,1S-�/_
!����
&� ��
�yQ
�-�/21C�7,��;�H,��+-�
x4,.-0/K
&�'*
w
!� .+*,� .�*,
.
 A�{�zS� ( ,;,�*�
�1;- zT{ *{."

?Z{



� �p&�v *�{��9�/" �+�����e*  >"����0/K�#�<x ,(�'*'!�" �l��
��!< � 
%X�F RTF�D�i.U >nh;ULP<\ D;U.I#R � R;\ F�e gTULD J.P
U�eHP�Y[M.Y DnF;h;\6Y[ULP�PQJ.IDe U�f�Y IKF DnU�f;U \6* ��&7&7& ���<-������Q,.-0/_
!�Q,(� 1S
!�,9[�j�����Q1S� 
!�
��
ye
-0/21C��,��;�4,(��-�
�x ,.-0/_
!�'*.w�
!� ��*&
�
 z�. A;A �Sz2.;(�z�*�zT{ *{."

� �p$ � * *����/" �-� t,���'*%	>"'!���
<
3,� ��A 8 
 etUfjY2I_FtDnU�f;U \ R � � X�J \�j RtPQF �T\��n*%��&7&7& ���<�
-������Q,.-0/K
&�Q,��'1S
!�,9[�j�����Q1S� 
&� �0
ye
-0/ 1:��,��;�4,��+-�
x4,.-0/K
&�'*�	<+/��2,&�<��� 
�<�/_�*,
�
A�zzS� A+z�(+*Qz {;*;*."

� �p	�" *�{��  >"����0
!<�� ��- � "Z�<�j���_��� �mce8;: � G'= k ��J.P JLE�\ ULPQU�etU.E�R Y2PQMLER;\6D�Y[JLI�\6DnJLP<R;>
W�ULD;\@i.F;X<Y[h�E<I_F �.E<Y[MF;Mtf �5iTY_R�E�J.I PeJ�i Y �LJ \ Y U.P�*+��&7&7& ���<-������Q,.-0/K
&�Q,�� 1;
&�,9[��� �
���Q1;� 
&�4��
ye
-0/21C��,��;�4,(��-�
�x ,.-0/_
!�'*.w�
!� �+*,
�
 zz�. . ��zz2.{�*+zT{;*�{�"

�]� ��	/*�{�� �	" � ,.�;1;/2,�* ��" �l
!�Q1�,L���_/!�^u U h;J.I Y RjJ \ Y U.P U�gtJ \ �#U >nM.Yhe FjP<R�Y[U.PeJ.ImU�f �TF;hS\-gTU.D
\ D;Jh � Y2P � Y2P JHRTF�DjY[F;R Y?etJ �F;R�*<�n,(
�
e
��- &7v��.= * zT{ *{�"

�]� &7$:*{�� �/"e� ���_y����n,�� *�=O"Q!�
�<,.���0-T* �5" ���_���0x 
!�<- �^ksUf;U \�h;ULP<\ D;U.I�J.I �U.DjY_\[X,e R	gTU.D
iTY_R�E�J.I F;M �F \6DnJ�h �.Y2P��.*m	������ ,.�n1�< 1;���Z-0��� 
�9 -�<�� ye���_�/2,(� x ,L-n,�� v 
�03Z/ ���
/��E�,����-0��t<* zT{ *{�"

�  ���	 {�z � 	>"  l,.�0-��_��t<* �@"e��/ 
�/_-�
&��� �^? �;W�FjD�Y?etF�P�\[R �7Y_\ Xt\ X�F R�E�f;R�E,e�W+\ Y U.P J.DnhSXZY \ F;hS>
\ E<DnFj*T� ��
�1;���$��/��+�!�7��&7&�& ���<-$" �#
&�,9 "�
&� ��
�yQ
�-�/21C��,��;� ,(��-�
�x ,L-�/_
!�'*��+,1;�;, �
x ���<-�
e*!
.
 z2A;.&x ��z�A;. *�*��%
��0/ �'{�z!"

�  ���� {�z � �/"  �,(��<�/_x 
-�
e*�(>"��l/Kx 
-0
Q*�(>"%&�y�/ ���*  >"��l/Kx5�+�n, �^A J.P+Y]WQE<IKJ \ ULD h;U.P<>
\ D;U.I �7Y \[X Yhe J �LFS>nf;J RTF;MViTY_R�E�J.I RjFjD�i.U.*�����
�1;�j�$�</ ���!�t��&�&7&����<-$" �#
!�L9 " 
!�
��
ye
-0/21C��,��;�4,(��-�
�x ,.-0/_
!�'*�+,1;�;,.x ���Z-0
Q*,
�
'x&x;A;( � x&x;( ��*.��
���/ �'{�z&"

�  �&7$ {;, � 	;"  ���� � �^N �.PeJ�eHY[hDe U \ Y[ULP i Y_R�Y[U.P+*p	�
ye
-�/21C� ,(�;� ,���-0
!��
�x 
&���%��tw�0-���x *
w
!� A+*!� �+*,
�
'x{ ( � ��z �+* 	&��� t { ,�"

�  �" " {+z��OvF"! �
<
-���x ,(���T*7�3"m����ye
 v ��3,t �^u'J.D �F e U \ Y[ULP h;U.P<\6DnULI�U g'e U�f�Y IKF e J >
P�Y]WQE<I_J \�U.D;R4Y2PQhjI E�M.Y2P �7i FSXZY h�I_F R�ER6W�F�P�RSY U.P hSX�JLDnJhS\�F�D�Y Rn\6Y[hSR�*'����
�1;�j�$�</ ���!�
��&7&7& ���Z-#" �#
!�,9 "+
!� �0
ye
-0/ 1:�O,(�;� ,(��-�
�x ,.-0/_
!�'*<��,1S�n,.x ���<-�
e*�
�
Ox
� �;A �
x
�1?ez*��%
��0/ �p{�z&"

�  �" v {+z�� 	;"  �
!�+�Q* �/" (7,��'* !%"���/ ����-�-0�*	F" � �j/����T*.&�".	�/ �0��x ,(� �]8�e J �LFS>nf;J RTF;MlX�U(e >
Y2P��.*Z���0
�1;���$�</ ���&�m��&�&7& ���<-$" �#
!�,9 "L
!�t��
�yQ
�-�/21C�m,(�;�t,��+-�
x4,.-0/K
&�'*T�+,1;�;, �
x ���<-�
e*!
.
 A&x;, � A&x;.�*��%
+��/ �'{�z&"

�  %H�( {�z��t�G"  u��-n1�<�/ ���0
!� �^? �;WQI_U \6Y2P��>iTY RSE�JLIVh;U.P�Rn\6DnJLY2P<\ R�Y2P D;Uf;U \BetU \6Y[U.P WQI_J.P�P�Y P�� *
����
�1;���#�</ ���!� ��&7&7& ���Z-#" �#
!�L9 "�
!� ��
�yQ
�-�/21C� ,(�;��,��+-�
x4,.-0/K
&�'*m�+,1;�;, �
x ���<-�
e*!
.
 z2(!x&x ��z�(!x (�*��%
��0/ �'{�z!"

� ���<� *;* � ��" ����/_3 * �/"	=4��t,�0-���� ��BmY2I_U \ IKF�i FjImU�gHX<Y[FjDnJ.D;h;X<Y[h;J.Imh;ULP<\ D;U.I_F�D�gTU.D JLP9E<P<>
e JLP�PQF;M�etUfjY2IKF�DnU�fnU \ *j��&7&7& 	�
!�����Q,���
�9���
�yQ
�-�/21C�',(�;� �%�+-�
x4,.-0/K
&�'*6w�
!� ?Q*
� ��*,
�
'x ?Qz;��x;. .�*ezT{ *;*�"

.;,



� 	��v {�z � � " 	Z,(���Q*��	"m!�/K��� �^g'F;J \6EZD;F;>nf;J RjF;MVi Y_R�E�J.I�RTFjD�i.U.Y2P��9U�g JLP F �F;>�Y P<>6X�JLPQM
DnUf;U \ �7Y_\ X Y?elWQD;U�i.F;M \ D;Jh � Y P�� W�F�DhgTU.D�etJ.PehnFj* ����
�1;���#�</ ���!� ��&7&7& ���Z-#"
�#
!�,9 "<
&�4��
ye
-0/21C��,(�;�4,���-0
x ,L-�/_
!�%*��,1S�n,.x ���<-�
e*,
�
7x!x .1?L� x&x;A;,+*.�%
+��/ �
{�z!"

����� !/*;* �/=O"�� ,.y���3,+*Z�	"��L<�/_��
!�+
!��<+/K-;, ��= P J�MJ;W+\ J \ Yhi F JSWWeDnU JhSX \�U5i Y[MF;U \6DnJh � >
Y2P��.*��&7&�& 	�
!�����Q,��e
�9'�0
ye
-0/ 1:�s,(�;�H�%��-0
x4,.-�/_
&�'* w
!� ?e*��;x�*&
�
1x!x;* � x �;A+*
zT{;* *�"

����� !/*;( �/=O"�� ,.y���3,+*�0"<���0���Q,�� ��B�U R�Y_\6Y[U.P'i.FjD�Y �mh;J \6Y[ULP U g J0etUfjY2IKF D;Uf;U \#ER�Y2P �
Rn\�J.PeMJ.D;M4W�J \ \ FjD�P�*���&�&7& 	
!�+���Q,(��
�9 ��
�yQ
�-�/21C� ,��E� �%�+-�
x4,.-0/K
&�'* w�
!� ��*
� A�*,
�
�. ,;. � .�z2A�*ezT{ *;(�"

����� v {+z�� (>"�� ,��Q,&�<�*�=O"<"l3,��-�
�x /	�]= R;\ FjDnF;UFe J \ hSXZY P�� JLI �U.D�Y \[X,e ��Y_\[X J.P JMJSW�>
\ Y?i.F�� �7Y2PQM�U�� � 
%X�FnULD � J.PQM F �nW�F�DjY?e FjP<\6*'���0
�1S���$�</ ���&� ��&7&�& ���Z-#" �#
&�,9 "

!�4��
�yQ
�-�/21C��,��E� ,(��-�
�x ,L-�/_
!�'*���,1;�;,.x ���<-�
Q*&
�
 z�, *;* �Sz2,{;A+*.�%
+��/ �p{+z!"

����� � {+z�� �U" � ,#t<*��G"�$ �j� �]= DnUfjE�R;\��L>6N etU \6Y[U.P FSR;\ Yhe J \ Y[ULP �7Y_\ XtR;\ FjDnF;U hnJ(e FjDnJ R
U.P J D;Uf;U \	e JLP�Y]WeEZI_J \�U.D�*�����
�1;���#�</ ���!����&7&�& ���Z-#"
�#
!�L9 ".
!�t�0
ye
-0/ 1:�m,��;�
,���-0
x ,L-�/_
!�%*��,1S�n,.x ���<-�
e*,
�
 z�z�,!x �Sz�z�, (�*��%
��0/��'{+z!"

�]$ �%H {;,�� 	;"<�	"$',(��x 
&�;� �^@ U.P<X�U.IKULPQU�eHY[h�etU \6Y[U.PHWQI_J.P�P+Y2P��/i.F�DSRSE�R�h;U.P�\ D;U.I2I_JfjY2I Y_\ �
iTY[J \ X�FVeHE<I]\6Y[f;UTM �dh;J.DrR � Rn\�F�e F �J�elWQI_F�*�/ �<-��j���Q,(���0��
e
��-r
�9 �<-;,��,9 
� �
����/_w������/_-�t<*�	���
e
�0-��w�+xtyQ�����<(���vs� ���4{ , ��z �1? .�*_zT{�{;,."

� =4��� * .��  >";=r,./_-��0� � �%P W�J.PeU.DnJ(e J MFHI_J \ D;J.P<R?gTULD�e�fF F M�F � U.E �TX<*�-0�n,./_-0��x ���<-%�,�
��/_�!�Q,(�6*w�
!�?x�*,� ?e*,
�
 �;, . � ��z�(+*Qz {;* .�"

� =4��	 *;A �O�	";=r,.����< � u'Fl\�F�elW�R M�F;R DnU�f;U \ RS*<���Q1Ct�1C�_
!
���#�</_� w</�������� �_�*�!�
� �+,��T*%zT{ *;A�"
� = "l� *;* � 	;"'$ �U=4
�/_�!��� �^NOU�etJ.Y P<>nMF W�FjPQM�J.P<\ DnF;J RjULP�Y2P���gTU.D0i Y_R�E�JLI7PQJ(iTY �J \6Y[ULPdU�g

DnU JM��#J � R�*<��&7&7&'4S
!�����Q,�� 
(9p��
�yQ
�-�/21C��,(�;�
�]v���� * A��  >"tv�,L������ g DnU(e W�X�F�PeU�etF�PQULIKU � � \ U��mJ.D;M R J \ X�F;U.D�Y \ Y[h;JLI�gTU.E<PQM�J \6Y[U.P�*

��&7&7& 	�
!�����Q,�� 
(9 �0
ye
-0/ 1:��,��;�4,��+-�
x4,.-0/K
&� *,
.
 z�z�( A ��zz�* .�*ezT{ *;A�"
�]�e���9{+z�� v>"Q��,(
Q,���/_3�
!�_
!
e
!���_
&�T*<�	" ��<�
!���2,�*�(>" � ,��Q,&�<� �;c'Y_R�Y[ULP J.PeM h;ULP<\ D;U.I \ F;hS>

P�YnkjE�FSR>gTU.D4D;Uf;U \6Y[h1i Y_R�E�J.I�\6DnJ�h �.Y2P��.*7���0
�1S���$�</ ���&� ��&�&7& ���Z-#" �#
&�,9 "�
!�
��
ye
-0/21C��,��;�4,(��-�
�x ,.-0/_
!�'*�+,1;�;,.x ���Z-0
Q*,
�
�* .;( � *;A ?Q*.��
���/ ��{�z!"

�]�7&7$:*{�� �@" �%���_/�����/_��� �.: � R;\wmF�etF�F �@fF;hjE�\ Y g�MGj EZPHDnU�f;U \-etUfjY2IKF W�ULE<DmI_F�RSE<Y?i YQM�F#\6DnJ�� FnhS>
\ ULY2DnFSR�WQIKJLP�Y �1fF;FSR�* �#
&����$���� � � ��&�(#� ��vl	��6� PZ	�� 1;
!���e,./ ���;,��Q1;�0�<�>9 
��x �
��-��6��PQ*���,.�0/�� *�x;(�v�
.w��Sz �l�T1�*�{�"

�]����� {+z�� 	>"���/ ���n,L� ����� /_ye
!� �_��- �^A Y2P�Y_R�Y?e i �i[` �%PdI_U �.Y[hjY[FjIsM3j J.Y[M�F J.E h;X�U.Y � MGj E<P
e U \ Y g�i Y_R�E�F�I+R�E<D�IKFCk�E�FjIQMULY_\�R�j J R;RTF�D�iTY2D#E<P4DnUf;U \[etUfjY2IKFlMJ.P�R�IKF h;JM.D;F�M�F
IKJth;U�e0e JLPQMFS>�D	fFhg	fFjDnFjPQh	fF FS>�iTY_R�Y[ULP�*��n,�
.
Q
���-#-��T1�<���/?6&��� ��v�	��6� �,F
Q,.�;,$M �_-��0�*
v�
.w�jxty����HzT{{+z!"

.�z



�]����� { ,�� 	>" ��/ ���;,.�C� �^BmY2IKU \ J �LF M3j E<P DnU�fnU \'e U�f�Y2I_F�* �n,(
�
Q
���- �<� �0-n,.��� &7����� � �
��& �9�%�+-�
x4,.-0/86&���%��-'(��;,./_-���x ���<-K�L�>��/_�!�e,��Z$ ����� � *T��
!
�<�/2, � ���Z-0/ 
Q
&�K/ � *
zT{{ ,�"

�]�7" v�{;,��t�	"V�%
&�Z-0��w</2,�* ��"'	�
��!��
&��/ � �%P R � Rn\,mF�e F MF M�fF;\�F;h;\6Y[ULP9F;\ MFtD;F;hnULP�PQJLY_R;>
RjJLPQh;F MF�etJ.DCk�E�J �FSR�J;WWeI YnkjE%fFVmJ I_J>i Y_R�Y[U.P4F�etf;J.DCk�E�fF;F�*�	�,�
.
Q
���-@�<���0-n,L��
&71;
!�_�>�<����=4/ �����%�<�H�p,L��/ �/�,H	����Q,(���_-T*�	&��/ � { ,�"

�]	�&��m{+z�� �/" 	���/ �0-���� *�	;" 	
&����� *�	"T!X��-��_��� *!=O" !7�T103�����x4,��'* ��".� v �j������t �^N F�etU�����>

%X�F Y2P�Y_\6Y[J.I'F �;W�FjD�Y?etF�P�\��7Y \[Xt\ X�FOX�FjD�eHY[F;R;>[808�8 DnU�f;U \6*�����
�1;���#�</ ���!�l��&7&7&
���Z-#" �#
&�,9 "%
!� ��
ye
-0/21C� ,(�;�9,(��-�
�x ,L-�/_
!�'* ��,�1;�n,Lx ���<-0
Q*G
�
 x;. A!x ��x;. A;(+*
�%
��0/��'{+z!"

�]	�&  {�z � 	;"�	���<��e*'�0"	� /K-03</�� �;c'Y_R�E�J.I \ D;Jh � Y2P � ��Y_\[X MFhgTU.D�etJ \6Y[ULP etUTM�F�I RS*����0
.�
1;���$�</ ���&� ��&7&7& ���<-$" �#
!�,9C" 
!� ��
�yQ
�-�/21C� ,��;� ,(��-�
�x ,L-�/_
!�'*��+,1;�;,.x ���Z-0
Q*

�
�*1?;?L� * .;,+*��
���/ �'{�z&"

�]	��65 *{�� �	"�	�/_w��� * ��" ��<Q,(��x ��-0-��*e!%"e&	��
+/ ,(� ��c'Y_R�E�J.I RjFjD�i.U.Y2P � f;J RTF;M4U.P J \�J R �
g�E<PQh;\6Y[ULP J;W�WQDnU JhSXZ* �%/K����-l����&7	 *�= 
!�<-��0�T,��6*�	!�+/�� z {;*{."

�]	��65 *;(�� �	"�	�/_w��� �^N �.PQJ(e Y h>i Y_R�Y[U.P �'\ X�F;ULD�Y_\6Y[h;J.I hnJSW�J�f�Y I Y_\6Y[FSROJ.PeM WQD;JhS\ Y hnJLI<WQD;UfS>
IKF�e R�*�v�,L-�
 � 
�03w��<�
!
 
!� 3Z/ ���jx ,.-0/21 ,(�;�_�,t,�Q,.x / 1 /���������� / �������.��
�
yQ,��0�$� 1;
&�Z-0��
&� *<�6-;,�� t<*Z" 1;-HzT{;* (�"

�]�<��= {�z�� ��"���,.xD��
!�%* �0"��l/_-6�6��yG�<�����;,�<�/_x �^g F;F;Mf;Jh � hnULP<\6DnU.I'U g JtPeU.P<X�U.IKULPQU�eHY[h
��X�F;FjIKF;M h;JLD;\ Y2P hnJLD;\�F;R�Y[JLP�R6W�J�h;F�* ���0
�1;���$�</ ���&�9��&7&�& ���<-#"��#
!�,9 "l
!�
��
ye
-0/21C��,��;�4,(��-�
�x ,.-0/_
!�'*�+,1;�;,.x ���Z-0
Q*,
�
 z�z �;A �Sz�z�?ez*.��
���/ �'{�z&"

�]�<��= {;,�� ��" �+,.xA�0
!�'*�!�".&	��
+/ ,(�'*�=O".$ ��!7
����&��� ��ksUf;U \ h;U.P<\6DnULI �+\[X�F#\�J R �-g�E<PQhS\ Y U.P
J;WW�WQD;UTJ�h;X<*Q"u+,9[
�C�RHu��/_w������/_-�t � �������T*�zT{�{;,�"

�]�<��v {+z�� �G"��</ ���!<'*��	" �l��� �_��� � ��fSR;\ J�h�I_F M�F;\�F;h;\6Y[U.POg U.D4X<Y �TX R W�F;F;MdJLE�\ ULPQU�etU.E�R
PQJ�i Y �J \6Y[U.P�*�����
�1;���#�</ ���!�#��&7&7&r���<-$"
�#
&�,9 " 
!� �0
ye
-0/ 1:�m,��;�H,��+-�
x4,.-0/K
&�'*
��,1;�;,.x ���<-�
Q*,
.
2x ({ * ��x;*;, .�*.��
���/ �'{+z!"

�]����"�{+z��9�5"��<3
(9[-����2,(�;� � GmU�elWQE�\6Y2P�� W�U R�Y_\6Y[ULP JLPQM U.DjY[F�P�\ J \ Y[ULP U�g J1g�D;FnF ���.Y2P��
W�ULI � X�F;MLDnU.P g�DnU(e �LN�*#����
�1;���#�</ ���!� ��&7&7& ���<-$" �#
!�L9 "'
&� ��
ye
-0/21C� ,��;�
,���-0
x ,L-�/_
!�%*��,1S�n,.x ���<-�
e*,
�
 z2.;, ��z�. A�*��%
��0/ �p{�z&"

�]�<(�&D* A�� 	;"Q�	"e�<-��j���_�* v>" �0"�&�y��n,(<�/_x / � GmU.P�\ D;U.I'U�g0etUfjY2IKF DnU�fnU \[R�*<���<-��j���Q,L-�/_
!�Q,(�
4;
!�����Q,��+
�9 ��
ye
-0/21C�m,��E� ,(��-�
�x ,.-0/_
!�'*jw
!� ?Q*#� ?Q*(
�
 ?Qz { �4?wx;A+* �%���&����- * *�"

� (p�l� {+z��4�/" (7,,(�_��y�/ ��� ��<e,,!� � N Y2DnF;hS\sD;Uf;U \%etU \6Y[ULPOiTY_R�Y[ULP9f � � �J \6Y[ULP�*'���0
�1S���$���
/��+�!�H��&7&7& ���<-$" �#
!�,9 "%
!� ��
�yQ
�-�/21C� ,��E�9,��+-�
x4,.-0/K
&�'* ��,1S�n,.x ���<-�
e*-
�
A!x;A � A ��z�*��
���/ �'{�z&"

.!x



� (p� ��{�z � 	;"#(7,.3����
Q*#v>"@= / �����!�Q1�<�/6* �/"��<
���/_x ,L-�/ �^ksF;J.I^Y��TJ \6Y[U.P U�g J �.N i Y_R�Y[U.P
e U�f�Y2I_F DnU�f;U \7\ X�J \sh;J.P J�i.U.Y[M h;U.I2I^Y_R�Y[U.P �7Y_\ XAe U(iTY2P � UfSR;\ J�h�I_F;R�*����0
�1S���$���
/��+�!�H��&7&7& ���<-$" �#
!�,9 "%
!� ��
�yQ
�-�/21C� ,��E�9,��+-�
x4,.-0/K
&�'* ��,1S�n,.x ���<-�
e*-
�

x;,�z2, ��x;,&x
��*L�%
��0/���{�z&"

� (�"�� *;* �d�5"e(p
&�n1�,(��/6*Q	F"Q�l����/21�<��*%"/" �e,��������n,(� � �LN e U \ Y[ULP9F;R;\6Y?etJ \6Y[U.P E�RSY P�� J
\ U �LFjP \ D;J �F�D�*.���0
�1;���$�</ ���H�6����	 v 
���3,��<+
!
t
!�t1;
�xA
���-0���7w</ ��/_
!�%*T(�
�3wt�
Q*

�1S- zT{;* *�"

� (�"�H *;* � �	"<(p
&�����e,����0
!�;� ��-�"0" 	��<�� �eA U \6Y[U.P WQI_J.P�P�Y P���g U.D J0etUfjY2IKF DnU�f;U \ �7Y \[X
� Y2PeF�etJ \6Y[hHhnULP<R;\ D;J.Y2P�\ *<��&7&�&9���<-0�����Q,L-�/_
!�e,��'1;
&�,9[���0���Q1;� 
&�4��
ye
-0/21C��,��;�
,���-0
x ,L-�/_
!�%*.w
&�8x+*!
.
 z2(;* . ��z�({ ,�*�z {;* *�"

� 5�&7	 {;, � �/"�57������
!�%*�=O"<(�/ ��-n,L����� �_/ � � R�Y2P�� h;J�etFjDnJ0etU \6Y[U.P4\�UtFSRn\6Y?etJ \�F DnJLP��F	gTU.D
DnUf;U \ Y[h W�JLD;\[RAetJ.P+Y]WQE<IKJ \ Y U.P�*���&7&7& -��;,����;,1;-0/K
&���t
!� �0
ye
-�/21C� ,(�;�9,(�<�
-�
x4,.-0/K
&�'*.w�
!� A�*&� .�*.
�
�.;,�{ � .!x�z�*" 1;-�
�yQ�j� z {{ ,�"

� � &�� * (��9$B"Q&u" � ��/ ��� *<�/" ��"Q��,(�;�<������
!�%* ��"Q�	"ev����+x ,����^N �.PQJ(e Y[hORTF�P�RjULD;>nf;J RTF;M
hnULP<\6DnU.I7U gtDnUf;U \[R ��Y_\[X'i Y_R�E�J.I�gTF;F;Mf;J�h �.*e��&7&7& 	
&�����e,���
�9m�0
ye
-0/ 1:� ,��;�
,���-0
x ,L-�/_
!�%*.w
&�'	���� ��*,�9.�*,
�
C? , ?.�4?Qz2(�*" 1;-0
ye���%*;(�"

� � &7� {+z�� �0" � ���0-�x 
����* � " � / � ��
!� �^N�Y2D;F;h;\mM �.PeJ�eHY[h h;U.P<\6DnULIVU g JHDnUf;U \ E�R�Y2P��tJ.P
F�PQM >2W�ULY2P<\	e ULEZP�\ F;M h;J�etFjDnJ JLPQM �J.IZetJ.P ��I]\�F�D%W�U R�Y_\ Y U.PtF;R;\6Y?e J \ Y U.P�*.���0
.�
1;���$�</ ���&� ��&7&7& ���<-$" �#
!�,9C" 
!� ��
�yQ
�-�/21C� ,��;� ,(��-�
�x ,L-�/_
!�'*��+,1;�;,.x ���Z-0
Q*

�
'x
�;( A ��x
� *1?Q*L�%
��0/���{�z&"

� �  �& {�z ,�� 	E" �@� �E<������e*��0"���<����'*#�G"#(����$4;/ �]=�hS\ Yhi F h;J(e FjDnJ � E<Y[M�FnM e JLP�Y]WeEZI_J >
\ Y[ULP�*.����
�1;�j�$�</ ���!����&7&�& ���<-$" �#
&�,9 "�
&� ��
�yQ
�-�/21C��,��;� ,(��-�
�x ,L-�/_
!�'*��+,1;�;, �
x ���<-�
e*!
.
 A �!x � A �;*�*��%
+��/ �'{�z&"

� �  �& {�zjy � 	E" �@� �E<������e*!=O"!#,.�0-�<'*�3"T(����$4;/	�]= E�\�U.PQU(e ULER�I_J.PQM(e JLD ��RTFjIKF;hS\ Y[ULP�gTU.D
DnU.E�\�FHDnF;h;U �.P�Y_\6Y[ULP f �4JDe U�f�Y2I_FHDnU�fnU \ *e����
�1;�j�$�</ ���!� ��&7&�& ���<-$" �#
!�,9C"�
!�
��
ye
-0/21C��,��;�4,(��-�
�x ,.-0/_
!�'*�+,1;�;,.x ���Z-0
Q*,
�
'x ,;,1?L� x ,;,�{�*.��
���/ �'{�z&"

.
�


