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Gerar Restrições
Gerar Rest. de Mı́nimo

0j<
U�?�Z�4 � � �<058
? �`V�U�Z&4E[P4Q=Y4E; 
�4E;L69;^=A6�U�69Z&4EcJ\bV]=�VP[]V`=�698
V

� W���;�ZL6GM�<�Z�4EZ34E; <
DAIGV�DA;&<�;LM �9DAIG<:4E;�6	��<�;LM&69DNM�6G;9lS<
DA<�I9<:4
	);&6@4RI9ZL<:4Ec9\EV�=AVK4EZ&|F?A<!v�V�=A6

ZL69;LM&Z&<�c��S69;9l`;&6GDA=AV>V�WAZL<
[]69<�Z&V�WAZ&VSI96G;&;LVP4KU�69Z&4EcJ\bV�=AV�I94Epu6GcJ4E8��AV�WY4b=AZ�\EVQ?A;�4E=�V�Wu6G8
V � � �@?�
���H �

I94Epu6GcJ4E8��AVx=�6Gv�6QI9V�DNM�6GZz4PIO�A4E[x4b=Y4P=Y4PpA<
pA8�<
VEM&69I94]=A6 WAZ&VEU�Z�4E[P4Ec9\EVP8 ��U�<�IJ4>WuVEZ}Z&6G;LM&Z&<
c��`6G;}6G[

=AVE[ ��DA<
V�; � DA<!M�V�;Y` � � -<0 ; c H

�@V�[ V]IJ4Ep769c94E8
��V]W�Z&V�DNM�V�l7<�DA<
IG<:4 	�;&6RV]WAZLV`IG69;&;LVx=A6KU�6GZ�4Ec9\EVP=�V�;B=�V�[ ��DA<
VE;X=A6

I94E=Y4xvb4EZ&<
�Jv�698$l V�?�;&6 g&4�l�Vo<
DNM&69ZLvb4E8�V�[P� �`<
[]V�|F?A6>IJ4E=A4ovb4EZL<:�Jv�6G83W7V`=A6�4E;&;L?A[P<�Z9H �BVqWA8
4EDA6�g&4
	

[]69DNM�Vq=Y4b;zV�Wu6GZ�4Ec��`6G;�=A6a[x4EDF?�M&69DAc9\EVq<
DA=�?A;LM&Z&<:4b8j69;�M�6a<
DNM&69ZLvb4E8�VoI9V�[]69c94oDAVq<
DA;�MO4EDNM�6a<�DA<
IG<:4E8

=AVqWA8
4EDA6 g&4E[P6GDNM�VAl VE? {G69ZLVk=�Vk;L<
;�M�69[P4�l�6�M&69Z&[]<
DA4xDAVovb4E8
V�Z}WY4EZ�4b[P6�M�Z&<�{J4E=�V�I9V�[]Vo�AV�ZL<
{GV�DNM�6

[P� �`<
[]Vo=A6]WA8:4ED�6�g&4E[]69DNM�V�l W7V�Z�6��`6G[PWA8�VAl T `�IG<
DAIGV c =A<:4b;9H�w�;�M�6Pvb4E8�V�Zz<
D 
	V�Z&[P4E=AVo6G[ =�<:4E; �



[Nn
IGV�DNv�69Z�M�<�=AVxDAVP<
DNM�6GZLvb4E8�VPWY4bZ�4E[]6GM&Z&<
{94E=AV `��7T`l V � V�? [ � []<
DF?�M&V�; c H �B6G;LM�4xI9V�DNvE69Z&;&\EV�;&\EVxIGV�D 	

;L<
=A6GZ�4E=Y4b;Q4EW769DA4E;Q4b;Q�AV�Z&4E; � M�6G<
;9l5�AV�Z&4E;KM&Z�4EpA4E8
�Y4b=Y4E;9lm=A6x4EI9VEZ&=AVCI9V�[ VkM�?AZLDAVy=A6]M�Z&4EpY4E8��AV

=Y4P69[]WAZ&6G;�4�H � V�Z&694E8
<�{J4EZ�4xpA?�;&IJ4�=A4x;&V�8�?AcJ\bVAl 4b;}V�W769Z&4Ec��S69;B|S?�6 � IJ4b[ 
	V�Z&4P=A6G;LM�4 
�4E< ��4�l V�?

;L6�g&4�l W7V�;L;&?A6G[ 4�=Y4bM�4x=A6><�D �
IG<
V][x4E<�;}IG69=AVo[P4E<
VEZB|F?A6>V���V�Z&<�{9V�DNM�6Q[x� �`<�[PVP=A6�IJ�b8
I9?�8
VAl7DY\EV

;&\EVaWAZ&V�UEZ�4E[P4E=Y4E;GlAZ&6�M�V�ZLDY4EDA=�V]WA4EZ�4a4>pY4E;L6 =A6�=Y4b=AV�;^WY4EZ&4 
	?`M�?AZLV]W�8:4EDA6 g&4E[]69DNM�VAH

�@V�[ 4�U�6GZ�4Ec9\EV�=AV�;o=AVE[ ��DA<
V�;P<
DA<�I9<
4 	);L6t4 
�4E;&6�=A6�UE69Z�4bcJ\EV�=Y4E;qZL69;LM&Z&<�c��S69;

6	��<�;LM&69DNM�6G;BDAVaWAZLV�pA8�69[P4a|F?A6�;L69Z��a=A6�MO4E8��Y4E=Y4>DY4E;^;L69c��S69;fT`H X���6YT`H XAH V`H

� � ������� 
 ��� ��� 	 ��� 	�
 � � � � ��� 
 � ��� 	 

��
 �! " $

�@V�[]V g&�rIG<�M�4E=AVs4bDFM&69ZL<
V�ZL[P6GDFM&6El^4 Z&69=�6 e�
��	� � 6G[PW�Z&69U�4E=Y4 DA4rU�69Z&4EcJ\bVs=A6

ZL69;LM&Z&<�c��S69;9H � WY4EZ�M�<
ZB=Y4oI9V�D � U�?AZ&4EcJ\EVo=A4qZL69=A6>UE69Z�4
	);&6>8�<
[]<�M�4Ec��S69;B4EV�;RW7V�;L;
��vE69<�;RvE4b8
V�ZL69;R|F?A6

4E;>vb4EZL<:�Jv�6G<
;>W7V`=A6G[ 4E;L;&?A[]<
Za=A6GDFM&Z&V =AV =AV�[ �
DA<�VAH �iWAZL<
[]69<�Z&VtIGV�D gL?ADNM�V =A6qZ&6G;LM�ZL<
c��`6G;PU�6 	

Z&4E=Y4E;]Wu6G8:4�Z&6G=A6 e�
��	� � 4 Z&69;�M�ZL<
cJ\bVr=A6CWAZ&6GI969= �9DAIG<:4r6GDFM&Z&6y4E;PVEWu6GZ�4Ec��`6G;�� `
Okj

c ; �sWuVS=A6GZ��

<�DA<
IG<:4EZ_=A6GWuVE<
;}=�VPM � Z&[]<
DAVP=A6Q;L?Y4�4EDNM&69I96G;&;LV�Z�4 `
Oij

c H}w�;�MO4�Z&6G;LM&Z&<
c9\EVxW7VS=A6Q;L69ZRZL69WAZL69;&6GDNMO4E=Y4

[P4bM�6G[x4 M�<
I94E[]69DNM�6>6x4bM�Z&4�v � ;�=�6�?A[ WAZ&6G=A<
I94E=AVt8 ��U�<�I9VAlmI9VED 
	V�Z&[]6]6��`WAZ&6G;&; �`6G; ` � � c +�6 ` � n c 1Jl

ZL69;&W769I�M�<!vE4b[P6GDFM&6EH

Tij + Dij ≤ Tkj ∀k > i
`���� c

antes(Tij , Dij, Tkj) : − Tij + Dij # ≤ Tkj ∀k > i
`���n c

V�D�=A6��

Tij

	 � Va<
DA;�MO4EDNM&6K=�6K<�D �
IG<
V�=A4aVEWu6GZ�4Ec9\EV�� W769ZLM&69DAIG69DNM�6 �aV�Z&=A6G[ � �
��� #A��I�@*$"4768��-1#*L	�0�,��.A%,������#�2 $"'A$0#A�J���)')��%,�
��	 ����')�5?�$	'A�0��%,$	9��"� $"')�K.�$&�N$O� ��.*����-3��#"2N$&�1.A� ��?7��')+�#�?7�5$�
)#*L	�0-����
�0����.A%,������#�2N$	'A$0#A�����)')��%,�



[ V

Dij

	 � V>M�6G[PW7Va=A6�=A?AZ&4EcJ\EVa=Y4>V�W769Z&4EcJ\bV �7Wu6GZLM&69DAIG69DNM�6Q�aVEZ&=A6G[ � �

Tkj

	 � V]<
DA;�MO4EDNM&6z=A6�<
D ��I9<
VQ=Y4]VEWu6GZ�4Ec9\EV 	RW769Z�M�69D�I969DNM&6��>V�Z&=�69[ � l
∀
	�� � �

� ��� 
 �)`
Tij

l
Dij

l
Tkj

c 	 �^69WAZL69;L69DNMO4qVoWAZ&6G=A<
I94E=AV�WA4EZ�4�U�6GZ�4Ec9\EV�=Y4b;zZ&69;�M�ZL<
c��S69;}=A6�WAZL69I96G=��9D�I9<:4

=Y4>V�W769Z&4EcJ\bV]IGV�[ <�DA;LM�4EDNM�6�=A6�<
D ��I9<�V
Tij

lA=�?AZ�4Ec9\EV
Dij

I9V�[ 4aVEWu6GZ�4Ec9\EV
Tkj

l
∀
	�� � H

� Z&69;�M�ZL<
cJ\bV =A6BWAZ&6GI96G=��9DAIG<:4�4bDFM&69ZL<
V�Z 69DNM&Z&6}VEWu6GZ�4Ec��`6G; � 4 
	VEZ&[P4K;L<
[]WA8
< � IJ4E=A4

=Y4�;L<�M&?Y4EcJ\bV�69[i|S?�6>6��`<
;�M�6 � ?�
������&ek6 � 
��	�7e7H �B[ 69|F?Y4EIG<
V�DY4b[P6GDFM&Vo|F?A6>I9V�D�;&<
=�69Z�4 � ?�
������&ek6

� 
��+� e � 4bWAZ&6G;&69DNM�4E=AVQDA4 Z&6G;LM&Z&<
c9\EV `��7V c 0 6^DAV [P6G;&[]V�WAZ&6G=A<
I94E=AV `��
X c .JlF;&6GZ�� <�[PW�8
69[]69DNM�4E=Y4RDAV

[]V`=�698
V�H

Tij + Dij + Skj − Wkj ≤ Tkj ∀k > i
`��
V c

antes(Tij , Dij, Skj, Wkj, Tkj) : − Tij + Dij + Skj − Wkj# ≤ Tkj

`��)X c

V�D�=A6��

Skj

	 � VaM&69[]WuVaDA6GI96G;&;��bZ&<
V]WY4EZ&4>V � 
��+� ex=Y4aV�W769Z�4bcJ\EV 	}Wu6GZLM�6GDAI96GDNM�6��>V�ZL=A69[ � �

Wkj

	 � V>M�6G[PW7Va=A6 � ?�
������&e�=Y4�M�4EZ&6�
�4 	R;&V�p�Z&6K4�MO4EZL6�
�4 � l 4E[�pY4b;_Wu6GZLM�6GDAI96GDNM�69;}�>V�Z&=A6G[ � �
� ��� 
 �)`

Tij

l
Dij

l
Skj

l
Wkj

l
Tkj

c 	 -�Z&69=�<
IJ4b=AVq?A;�4E=�VCDY4oZL69WAZL69;&6GDNMO4Ec9\EVy=Y4b;KZL69;�M�Z&<�c��S69;�=A6aWAZL6 	

IG69=��GDAI9<
4]IGV�[ M�6G[PW7V�;_=A6 � ?�
������&eP6�� 
��	�7e7H

-j4bZ�4>4E;TV�Z&=A6GDA;_=A6G;LM�<�DY4E=Y4b;_4E;X[P�E|F?A<
DA4E;TIGZ
�!M�<
I94E;@WA4EZ�4QVQWAZ&VSI96G;&;&VaWAZLV`=�?�M�<!v�V

=Y4P69[]WAZ&6G;�4x?A[P4P=A4bMO4x=�6Gv�6>;L69ZB[x4EZLIJ4E=A4PWY4EZ&4x6��`6GI9?Ac9\EVq=Y4x[P4EDF?�M�6GDAcJ\EV�HRw�;LM��xI9V�D�=A<
c9\EV �

ZL69WAZL69;&6GDNMO4E=Y4CWu6G8:4C6G|F?Y4EcJ\bV `�� T c 6PWu6G8
VkWAZ&6G=A<
I94E=AV `��7[ c / H �B6G;LM�4y;&<!M�?Y4Ec9\EVC4CV�W769Z&4EcJ\EV �3=Y4

V�ZL=A69[ �@=A6�v�6K<
DA<�I9<
4EZ@DAV]<
D�;LMO4bDFM&6
Yij

H

Tij = Yij

`��7T c
� � #A��I�@*$"4768��-1#*L	�0�,��.A%,������#�2 $"'A$0#A�J���)')��%,�
� 	 ����')�5?�$	'A�0��%,$	9��"� $"')�K.�$&�N$O� ��.*����-3��#"2N$&�1.A� ��?7��')+�#�?7�5$�
��	�	
���
���� ����
������ 
)����.A%,������#"2N$	'A$0#A�J���)')��%��
��� �����8'A��%,��= �	�(�,�0.*%����0��#�2 $	'A��-��	����#"2 �G�J.A����')�5?�$	'A�O.*$	� $O� ��.A� ��-���#�2 $	� $0'*$B2 $0�J$&�N?�$"'A$



[
X

marcada(Tij, Yij) : − Tij = Yij

`��
[ c

V�D�=A6��

Yij

	 � 4>=Y4bM�4][P4EZLIJ4E=Y4�WA4EZ�4>6��`6GI9?Ac9\EVx=Y4aV�W769Z&4EcJ\EV��7Wu6GZLM&69DAIG69DNM�6Q�aVEZ&=A6G[ � �
� ��� � �(� ��`

Tij

l
Yij

c 	 -�Z&69=�<
IJ4b=AVPWA4EZ�4>U�6GZ�4Ec9\EVa=Y4E;^Z&6G;LM�ZL<
c��`6G;�=�6K=A4bMO4>[P4EZ&I94E=Y4�H

w �`<
;LM&69[ ;L<�M�?A4Ec��S69;^69[ |F?A6KVaZ&6G;&;&?�WAZ&<�[P6GDFM&Vx=A6�W769c94E;BD�69I96G;&;&�EZ&<
4E;BWA4EZ�4aZ&694 	

8�<
{J4bcJ\EVP=Y4�V�Z&=�69[ DY\EV � <�[P6G=A<:4bM&VP6QU�69Z&4E[iZL69;�M�Z&<�c��S69;zZL69WAZL69;&6GDNMO4E=Y4b;KW7698
4x<
D�69|F?Y4Ec9\EV `�� \ c 6

W7698�V�WAZ&6G=A<
I94E=AV ` � ^ c -�*�l�V�DA=�6z?A[x4 V�Wu6GZ�4Ec9\EV>W7V`=A6GZ��Q<�DA<
IG<:4EZ�;&VE[P6GDFM&6z=A69W7V�<�;@=AV><�DA;LM�4EDNM�6
Xij

H

Tij ≥ Xij

`��7\ c

minima(Tij , Xij) : − Tij ≥ Xij

`�� ^ c

V�D�=A6��

Xij

	 � 4>=Y4bM�4>[ ��DA<
[P4 WY4bZ�4><
D ��I9<�V�=Y4a6��`69IG?AcJ\EVPDY4>V�W769Z�4bcJ\EV�� W769Z�M�6GDAI96GDFM&6Q�aV�ZL=A69[ � �
��� � ��� ��`

Tij

l
Xij

c 	 -�Z&6G=A<
I94E=AVaWY4EZ&4aUE69Z�4bcJ\EVa=Y4E;^ZL69;LM&Z&<�c��S69;^=A6�=Y4bM�4a[ �
D�<
[P4�H

�}��;&<!M�?Y4bc��S69;k69[ |F?A6r;L?AZ&UE6r4�DA69IG69;L;&<
=A4E=A6r=�6 6	��6GI9?�M�4EZy[P4EDF?�M&69DAc9\EV 6G[

[P�E|F?A<
DA4E;9lN|F?A6^=A6�v`<�=AV �E; ;&?Y4E;�IJ4bZ�4EI�M�69Z �
;�M�<
I94E;3M � I9DA<�IJ4E;GlFDY\EVKWuVS=A69[ WY4EZ�4bZ 4EV�[P6G;&[]V�M&69[]WuV�H

- V�ZLM�4EDNM�VAlAD�69;LM&6�IJ4E;LVAlADY\EV>W7VS=A69Z&��6��`<
;�M�<
Z@;&V�pAZL69W7V�;&<�cJ\EV ` � ?�
������&e c 69DNM�ZL6�4E;_V�W769Z&4Ec��S69;GHTw�;L;�4E;

V�W769Z&4Ec��S69;@WuVS=A69[ ;L69Z@vS<
;�MO4E;@I9V�[]V�I9VE[PW76GM&<
DA=AV WuVEZ@Z&6GI9?AZL;&V�;_6	�`I98
?�;&<�vEV�;_6R;&\EV�Z&6GWAZ&6G;&6GDFM�4E=Y4E;

W7698
4E;_<
DA6G|F?Y4Ec��S69; ` � � c 6�Wu6G8
V>WAZL69=A<�IJ4E=�VPWAZL69=A6 � DA<�=AV `�n ��c -)-�H

�BV ��� ��� �+� � 
 � � � ��� 6��`<
;�M�6�VBWAZL69=A<�IJ4E=�V�W�Z&69=�6 � DA<�=AV � 
�� � � ��� � 
��El/g&��4EWAZL69;&6GDNMO4E=AV

4EDNM&69Z&<�V�Z&[]69DNM&6 `�;L69cJ\bV V`H ��c lB|F?A6�6�v`<!MO4s|F?A6�=A?Y4b;oV�? [x4b<
;�V�W769Z&4Ec��S69;o;L6�g&4E[ Z&694E8
<�{J4E=Y4b;xDAV

[]69;L[PV><�DA;LM�4EDNM�6EH
����� �����8'A��%,��= �	�(�,�0.*%����0��#�2 $	'A��-��	����#"2 �G�J.A����')�5?�$	'A�O.*$	� $O� ��.A� ��-���#�2 $	� $0'*$B2 $0���,#A���J$
��� � �����8'A��%,��= �	�(�,�0.*%����0��#�2 $	'A�0�J.*����')�,?�$	')�0.A� ��')�	�*#A�5')�J-3�����5$&%,�,M���'



[�T

Tij + Di ≤ Tkj ou Tkj + Dk ≤ Tij

`�� � c

serialized(Tij, Di, Tkj, Dk)
`�n ��c

� � 8�M�<�[x4zZL69;LM&Z&<�cJ\EVKM�69IGDAV�8 ��U�<
I94KIGV�DA;L<
=A6GZ�4E=Y4K|F?A6}M�6G[ I9V�[]VQpY4b;&6R4 Z&69=�6ae�
��	�

4EIGV�DNM�6GI96Q|F?Y4bDA=AVxVEWu6GZ�4Ec��`6G;B=A< 
	69ZL69DNM�6G;}=A6�v�69[ <
D�<
I9<
4EZXDAVP[P6G;&[]VP<�DA;LM�4EDNM�6bl7W7VS=A69DA=�VxV�?kDY\EV

M&69Z&[]<
DA4EZ&6G[ gL?ADNM�4E;9H w�;�MO4�;&<�M&?Y4Ec9\EV � Z&69W�Z&69;L69DNMO4b=Y4 W7698
4s69|F?Y4Ec9\EV `�n � c 6�W7698�V�WAZ&6G=A<
I94E=AV

`$n�n c -3��H

Tij = Tkj

`�n � c

iguais(Tij, Tkj) : − Tij = Tkj

`�nEn c

V�D�=A6��

� � � ��� �)` Tij

l
Tkj

c 	���ZL69=A<�IJ4E=AVyWY4EZ�4CU�69Z&4EcJ\EVC=A6�ZL69;LM&Z&<�c��S69;QVEDA=A6�V�W769Z&4Ec��S69; =A6GvE69[ W7V�;L;&?A<�Z V

<�DA;LM�4EDNM�6z=A6�<
D �
I9<�V�<
UE?Y4E8�H

� 8 � [ =Y4E;zZL69;LM&Z&<�c��S69;RM�6GI9DAVE8 ��U�<�IJ4E;}U�69Z&4E=Y4E;RW7698
4�Z&6G=A6We�
��	�$l�IGV�D 
	V�ZL[P6�IG<�M�4E=AV

DAV �X4EW �!M�?A8�V]XAl 4E;^Z&6G;LM&Z&<
c��`6G;^Z&698
4EI9<�V�DY4E=A4E;^�]I94EWY4EIG<
=Y4b=A6�[x� �`<�[x4Q=�6 ZL69I9?�Z&;&VE; `	[x\EV 	)=A6 	)V�pAZ&4

6B69|F?A<
WA4E[P6GDNM�V�; c ;&\EV�=A6B;&?A[P4 <�[PW7V�ZLM
�EDAIG<:4zDY4 ZL69=A?�cJ\EV�=�6}=AV�[ �
D�<
V�; 6�;�\EV�ZL69WAZL69;L69DNMO4E=A4E;_=A6

[P4EDA6G<
Z�4�;L69[]698��Y4EDNM�6bH

� � ����� 	 
 ��� � �����
	 � 	���� 	 
 � 	 ���	� ��	 	�
 ��� � 	 �
��� 
 � ��
�	�

� ������	��

w�;LM�4E;3Z&6G;LM&Z&<
c��`6G;j8�<
[]<�MO4b[ Vz4bU�69DA=A4E[P6GDNM�V}=A4E;jV�W769Z&4Ec��S69;569[ 
	?ADAc9\EV}=Y4B|S?A4ED 	

M&<
=Y4E=�6@[P� �`<
[P4�=A<�;&W7V�D �!v�698`=A6X?A[g=A6�M�69ZL[P<�DY4E=AV}Z&69IG?AZ&;LV `�[P\EV 	)=�6 	)VEpAZ�4�V�?�69|F?A<�WY4E[]69DNM�V c H �R?
� ��� �����8'A��%,��= �	�(�,�0.*%����0��#�2 $	'A��-��	����#"2 �G�J.A����')�5?�$	'A�O.*$	� $0'A$&2 $	- ?��	� �,# �5?7�,�"-/�,!	@*$	�,-



[ [
;L6�g&4�l ZL69;�M�Z&<�DAU�6G[iV�D � []69ZLVo=A6�V�W769Z&4Ec��S69;}I9V�[ =A?AZ&4EcJ\EVo=�6 � DA<�=Y4x|F?A6>?�M&<
8�<
{J4b[ ?A[ I969Z�M�VoZL6 	

IG?AZ&;LV�=A6 
	V�Z&[P4K|F?A6}VQI9VEDA;&?A[]VQ=�69;LM&6RDY\EV 6��`I96G=Y4QV 8
<
[]<�M&6_[x� ��<�[PVz=�<
;&W7V�D �!v�6G8�H�w�;LM�4E;@ZL69;�M�Z&<�	

c��`6G; W7VS=A69[ ;&69ZmZL69WAZL69;&6GDNMO4E=Y4b;34bM&Z�4Jv � ; =A4 
	V�ZL[�?A8
4EcJ\EV `�n
V c 4bWAZ&6G;&69DNM�4E=Y4^WuV�Z3`��Xw������ �Xw � � �

� � � �aS^w���w � � � � �
X c 6�=AVaWAZL69=A<�IJ4E=AVaWAZL69=A6 � DA<�=AV `$n;X c -3� lYZ&6G;&W769IGM&<�vb4E[]69DNM�6bH

4 ��[P<�D:`
Ti

c

p �g[]<
D:`
Ti � Di

c

Si,k

�
Ri

;&6
Ti ≤ tk ≤ Ti � Di

;&69DA\EV �

i∑
Si,k ≤ LR ∀ k ε [a, b]

`�n;V c

cumulative(T, D, R, LR).
`�n X c

V�D�=A6��

T
	 � Va<�DA;LM�4EDNM�6�=A6�<
D ��I9<�V�=A6zM�VS=Y4E;^4E;^V�W769Z&4Ec��S69;^|F?A6�?�M&<
8
<�{J4E[�VaZ&6GI9?AZL;&V	���

D
	 � 4>=A?AZ�4bcJ\EVa=A6�IJ4b=Y4]VEWu6GZ�4Ec9\EVa|S?�6 ?�M&<
8�<
{J4 V]ZL69IG?AZ&;LV
� �

R
	 � 4a|F?Y4bDFM&<
=Y4b=A6�|S?�6 I94E=Y4>V�W769Z�4bcJ\EVa?�M&<
8
<�{J4Q=�VPZL69IG?AZ&;LV
� �

LR

	 � 4>|S?A4EDNM�<
=A4E=A6zM�VEM�4E8 6	��<�;LM&69DNM�6K=AV]Z&69IG?AZ&;LV
� �

�5VEZQ6��`6G[PWA8�VAl54 � U�?�Z�4 � no6��`<�pu6PV�; D ��v�6G<
;��x6onq=A6]?A[x4k69;�M�Z&?`M�?AZ&4yWY4EZLI9<:4b8

=A6 S � � =�6C?A[P4�I9V�ZLWuV�Z&4EcJ\bVAH�w�[ ?A[ I96GZLM&Vr<
D�;LMO4bDFM&6El_4bV 6�
	6GM�?A4EZPV WA8:4bDA6�g&4E[]69DNM&VAl�M&69[ 	

;L6�4E;�V�W769Z&4Ec��S69;��
O1

l
O2

l
O3

l
O4

6
O5 
 ;L69DA=AV�|F?A6�4b;�V�W769Z�4bc��S69;�� O1

l
O2

6
O3 
 69;�MO\EV

vS<
D�I9?A8
4E=Y4E;^�]�EZ&694]=�6K<�D gL6GM�4E=AV�; `	V�Z&=A6G[ =A6�[x4bDS?`M�69D�cJ\EV � c 6K4E;BVEWu6GZ�4Ec��`6G;��
O4

6
O5 
 69;�MO\EV

vS<
D�I9?A8
4E=Y4E;����EZL6J4R;LV�WAZ�4b=AV�;a`�VEZ&=A6G[ =A6_[P4EDF?�M�6GDAcJ\EV n c H � �EZL6J4RZL69I9<�I98
4E=AV�;�DY\bVzWuV�;L;&?A<YVEZ&=A6G[
� <�� �0.*%����0��#�2 $	'A�0#*�0���)')��%��



[�\
=A6�[P4EDF?�M�6GDAcJ\bVP4bpu6GZLMO4>DA6G;LM&6 <�DA;LM�4EDNM�6EH

Injetados Reciclados Soprados

Corp.

O1

2 2 2

O2 O3

4 1

O4 O5

�j<
U�?�Z�4 � n � �RW769Z&4Ec��S69;_vS<
DAIG?A8:4b=Y4E;^4]S ��� � ;BIGV�[ DA6GI96G;&;&<�=Y4E=A6 =A6�Z&6GI9?AZL;&V

�j4bZ�4 ZL6J4E8�<
{94EcJ\EVz=�6BI94E=Y4 VEWu6GZ�4Ec9\EV 6�DA6GI969;L;��EZL<
V ?A[ =A6GM&69ZL[P<�DY4E=AV�D � []69Z&V =A6

ZL69I9?�Z&;&VE;]`�VE;}D � []69Z&VE;R4EpY4b< �`VP=A4P=A6GDAV�[]<
DY4Ec9\EV]=Y4PV�W769Z&4EcJ\bVx=Y4 � U�?AZ&4 � n>Z&69W�Z&69;L69DNMO4b[~69;�MO4

|F?Y4EDNM&<
=Y4E=�6 c H � V�ZX6	��6G[PW�8
VAl�4QV�W769Z�4bcJ\EV
O1

ZL69|F?A6GZ�nQZ&69IG?AZ&;LV�;_69D�|S?A4EDNM�V]4
O4

DA6GI969;L;&<!MO4>=A6 X

ZL69I9?�Z&;&VE;9H � V�ZR;L<
[]WA8
<�I9<
=A4E=A6ElYM&V`=AVE;RV�;zZ&6GI9?AZL;&V�;z=�<
;&W7V�D �!v�6G<
;R;&\EVo=Y4�[]69;&[P4x6G;&W769I9<
4E8
<�=Y4E=A6bl 4

6G[PWAZL69;&4a=�<
;&W �S6z=A6 TaZL69I9?�Z&;&VE;B6zM�VS=Y4E;^4b;�VEWu6GZ�4Ec��`6G;XM �9[ � �AVEZ�4>=A6�=A?AZ&4EcJ\EV�H

� I9V�D gL?ADNM�Vo=A6�ZL69IG?AZ&;LV�;z?�M�<�8
<�{J4E=AVE;�6G[iI94E=Y4 S ��� � =Y4E=AV�W7V�Z
Rnh

l VEDA=A6 �

ZL69WAZL69;&6GDNMO4 V�D �!v�6G8 `	v�6GZLM&<
IJ4b8 c 6�� � ?�[ ;&6G|h_�69DAIG<:4E8Y|F?A6�Z&6GWAZ&6G;&69DNM�4 DY4z�AV�ZL<
{GV�DNMO4E8$l�=Y4�69;&|F?A6GZ&=Y4

WY4bZ�4�=A<�Z&69<!MO4�l`IJ4E=A4a?�[x4�=Y4b;aS ��� � ;_6	��<�;LM&69DNM�6G;9H � V�Z_6��`6G[PWA8�VAlY4E;_VEWu6GZ�4Ec��`6G;_Wu6GZLM�6GDAI96GDNM�69;}4EV

S ��� ;LV�WAZ&4E=AV�; ;&69Z&\EV�Z&6GWAZ&6G;&6GDFM�4E=Y4E;>W7V�Z
R23

WuVE<
;K69;LM��yDAVt;L69U�?�DA=AV�D �!v�698T;&6GDA=AV�4CM&69Z&IG69<�Z�4

S ��� H

w�[ ?A[x4 pAZ&6�v�6�4bDY�E8
<�;&6qW769Z&IG69p76 	�;&6t|F?A6tV M�VEM�4E8^=A6yZL69IG?AZ&;LV�;�WY4EZ&4 ZL6J4E8�<
{J4bZ

M&V`=Y4b;z4E;RV�W769Z&4Ec��S69;zD�Vo[P6G;&[]Vo<
DA;�MO4EDNM�6 � � � `�n � n � n � X � � c lu;L69DA=�Vk|F?A6>6	�`<
;LM&69[ 4bWu6GDY4E; T

=A<�;&W7V�D �!v�69<�;9H �@V�[~6G;LM&6>I969DA�EZ&<�VoDY\EVq;&6GZ&<:4�W7V�;L;
��vE69836	�`69I9?`MO4EZzM�VS=Y4E;�4b;zV�Wu6GZ�4Ec��`6G;zDAVo[]69;&[]V

<�DA;LM�4EDNM�6�6B;L69Z&<
4KUE69Z�4b=Y4K?�[x4�Z&6G;LM�ZL<
c9\EV =�6 � DA<�=Y4 DA4 
	V�ZL[�?A8:4bcJ\EVU`$n
V c lFV�D�=A6BV D � [P6GZ&VKM�VEM�4E8Y=A6

ZL69I9?�Z&;&VE;R?�M�<�8
<�{J4E=AVE;�W7698
4 S ��� IGV�Z&W7V�Z&4EcJ\EVP=A6GvE6�;&6GZR[]69DAV�Z�|F?A66T`luV�?y;L6�g&4�l
R11 ≤

T`H �@VE[PV

R11

�
R21 � R22 � R23

M�6GZ&6G[PV�;z|F?A6
R21 � R22 � R23 ≤

T`lm;&6GDA=AVk|F?A6
R11

l
R21

l
R22

6



[ ^

R23

Z&69W�Z&69;L69DNMO4b[ VtD � []69ZLVt=A6xZL69IG?AZ&;LV�;�DA6GI969;L;��EZL<
V�WY4bZ�4y4CI9V�ZLWuV�Z&4EcJ\bVAlj<�D gL6GM�4E=AV�;GljZ&6GI9<�I98:4
	

=AVE;B6 ;&V�WAZ&4E=AV�;Gl ZL69;&W769I�M�<!vE4b[P6GDFM&6EH�w�;LM&6�I96GDY�EZ&<�V � Z&6GWAZ&6G;&69DNM�4E=AVoW7698
VPWAZ&6G=A<
I94E=AVPWAZ&6G=A6 � D�<
=AV

� ����� ����������
)`��
T1

l
T2

l
T3

l
T4

l
T5 � l � ��l �El ��l ��l � � l � n`l n`l nSl n`l XAl � � l T c -��JH w ;�MO4 Z&69;�M�ZL<
cJ\bV ;L69Z�� IO�Y4E[P4E=Y4�=A6

ZL69;LM&Z&<�cJ\EVK=AVQD � []69ZLVQ[P� �`<
[]V�=A<
;LWuV�D ��v�6G8Y=A6}ZL69IG?AZ&;LV�6
Ti

`	< � ��l7H�H!H�l�T c Z&6GWAZ&6G;&69DNM�4QVQ<�DA;LM�4EDNM�6

=A6�<�D �
IG<
V�=A6�I94E=Y4>V�W769Z�4bcJ\EVa=AV]6��`69[]WA8�V `
O1
l
O2
l
O3
l
O4
l
O5

c H

� D � [P6GZ&V�[P� �`<
[]VK=A<
;LWuV�D ��v�6G8 WuVS=A6};L69Z_4b8�M�6GZ�4E=�VQ69[ I94E=Y4 S ��� H �5V�ZT6��`69[ 	

WA8�VAlNW7V�Z |S?�69;LM �`6G;TVEWu6GZ�4EIG<
V�DY4b<
; 4 S ��� <�D gL6GM�4E=AV�;�M�6GZ���DAVK[x� �`<�[PV V�Z&6GI9?AZL;&V�;�=A<
;LWuVED ��vE69<
; 6G[

|F?Y4E8�|F?A69Z5<
DA;�MO4EDNM�6T=AVRWA8
4EDA6 g&4E[P6GDNM�VAl WuVS=A6GDA=AVRV�?QDY\EV}?`M�<
8�<
{9� 	)8�V�;9H �54EZ�4}6�vS<�MO4bZ5<�D 
�4EIGM&<
pA<�8
<�=Y4E=A6

DAVQ[PVS=A698�VAlFV�D � []69Z&VQ[x� �`<�[PVK=A6RZL69I9?�Z&;&VE;_DS?�DAIJ4>W7V`=A6B;&6GZX[P6GDAV�ZT|S?�6z4Q[P4E<
V�Z DA6GI96G;&;&<�=Y4E=A6

<�DA=A<�vS<�=A?Y4E87=Y4E;^V�W769Z&4Ec��S69;^8
<�UN4E=Y4b;XDAV6S ��� H

�@V�[ 4�DAV�vb4zZ&69;�M�ZL<
cJ\bV =Y4z|F?Y4EDNM&<
=Y4E=�6�[P� �`<
[P4R=A<�;&W7V�D ��vE698AD�V S ��� <
D gL6�MO4E=�V�;

` V Z&6GI9?AZL;&V�; c M�6GZ&69[]V�;P4E;�ZL69;LM&Z&<�c��S69;
R11 ≤

T 6
R21 ≤

V�l_V�?�;L6�g&4�l�4 |S?A4EDNM�<
=A4E=A6t[P� �`<
[P4

=A<�;&W7V�D �!v�698B=A6t?A[ =A6�M�69ZL[P<�DY4E=AVrZ&69IG?AZ&;LV�6��`<
;�M�69DNM&6 DA4sI9V�ZLWuV�Z&4EcJ\bV `
R11

c � T`l^8
V�UEV
R11 ≤

T 6
R21 � R22 � R23 ≤

T 6�4r|F?Y4bDFM&<
=Y4b=A6t[P� �`<
[P4 =A<�;&W7V�D �!v�698BDAV S ��� <�D gL6GM�4E=AV�; � V�l

8�V�U�V
R31 � R32 � R33 ≤

V`lXVr;LV�[x4 =AV�;PZ&69IG?AZ&;LV�;x?`M�<
8�<
{94E=AV�;aW7698:4b;PV�W769Z&4Ec��S69;]DY\EV WuVS=A6

;L69Z�;L?AWu6GZ&<�V�Z>4 VtWAZLV � ;L;&<
VEDY4E<
;GH�w�;LMO4tZL69;�M�Z&<�cJ\EV � Z&69W�Z&69;L69DNMO4b=Y4�Wu6G8
VtWAZL69=A<�IJ4E=�V�WAZ&6G=A6 � D�<
=AV

� ����� ����������
)`��
T1
l
T2
l
T3 � l � ��l ��l � � l � n`l n`l n � l V c H

� � ������	 
 ��� � �����
	 ��
 ��

��
 � � � ��� ��

� � ����	 � ��
�	�

� ������	��

� 8 � [ =Y4 Z&69;�M�ZL<
cJ\bV =A6B[x� ��<�[PV�lN|S?�6}=A6G8
<
[]<�M�4RV�D � []69Z&V [x� ��<�[PV�=A6BZ&6GI9?AZL;&V�;

|F?A6R=�6GM�6GZ&[]<
DY4b=Y4E;3S ��� ; `$�bZ&6J4b; c W7VS=A69[ I9VEDA;&?A[]<
ZGlS4QZ&6G;LM�ZL<
c9\EV�=A6B[ ��DA<
[]V�<
[]W �S6ElN=A6 
	V�Z&[P4

IGV�[PW�8
69[]69DNM�4EZ9lSV�D � []69Z&V>[ �
D�<
[]VK=�6RZ&6GI9?AZL;&V�;^|F?A6R?A[P4Q=A6�M�6GZ&[]<
DY4E=A4��EZ&694�=A6GvE6zWuVE;&;&?�<
ZX6G[
� D�� �J$J')� ��#A�,4�L&��')�J.A� ��')�5?�$"')�0FH$&.A� ��-���#�2 $"'A$H#�$K= �"���O@A%5$	4�L	���	�



[ �
M&V`=AVE;3V�;�<
D�;LMO4bDFM&69; =AV�WA8
4EDA6�g&4b[P6GDFM&VAH � Z&69;�M�ZL<
cJ\bVK=�6_[ ��DA<
[]V � ?A;&4E=Y4z69[ �EZ&694E;�I9V�D�;&<
=�69Z�4b=Y4E;

IGZ&<�M
�
I94E;5W7698
4B6G[PWAZL69;&4}6@V�D�=A6X4E8�U�?A[P4E; 69;&W769IG<:4E8�<
=Y4b=A69; =A6GvE69[ Wu6GZ&[P4EDA69IG69Z5V`IG<
V�;&4E;9lbI9V�[]V}?A[P4

;L69U�?AZ&4EDAc94]WY4bZ�4><
[]WAZ&6�vS<
;LM&V�;9H

�j4bZ�4o6��`69[]WA8�< � I94EZ9lu;&6�g&4q4 � UE?AZ�4 �7V�IGV�[ 4b;z[P6G;&[P4E;RZ&6G;LM&Z&<
c��`6G;z=A6>[P� �`<
[]V

=Y4 � U�?AZ&4 � nSl_W7V�Z � [ 4 S ��� <
D gL6GMO4b=AV�; � I9V�D�;&<
=�69Z�4b=Y4r?A[P4r�EZL6J4rIGZ
�!M�<
I94 WY4bZ�4 VrWAZ&VSI96G;&;&V

WAZLV`=�?�M�<!v�Vk=Y4C6G[PWAZL69;&4�H �@Z&<
4 	);L6El 69DNMO\bVAlj?A[P4qZ&69;�M�ZL<
cJ\bVy4E=�<
I9<�V�DY4E834C|F?Y4E8 � =A69DAVE[P<�DY4E=Y4q=A6

[ �
DA<�[PV�H5w�;�MO��Z&6G;LM&Z&<
c9\EV�<�[PW �`6�DAV�[ �
D�<
[]VQnKZ&69IG?AZ&;LV�; � �`V�;_DY4 S ��� <
D gL6�MO4E=AVE;9lS[P6G;&[]V�;@|F?A6

6G;LM�6G; � |S?�69[ VSI9<
VE;&V�;GH

Injetados Reciclados Soprados

Corp.

O1

2 2 2

O2 O3

4 1

O4 O5

(5,2)

(5,2) (5,0) (5,0)

�j<�U�?AZ&4 �7V � �B6GI96G;&;&<�=Y4E=A6K[P� �`<
[P4Q6�[ ��DA<
[P4 =A6KZ&6GI9?AZL;&V�;^6G[ ?A[x4 S ���

� ZL69WAZL69;&6GDNMO4Ec9\EV =�V [ �
D�<
[]VC;L69Z��t;L69WY4bZ�4E=Y4�W7V�ZQv �
ZLU�?A8
4C=AV�vb4E8
VEZQ[P� �`<
[]V

`	[x� �`<�[PVAlj[P<�D �
[]V c H �@V�D 
	VEZ&[]6q4 � UE?AZ�4 �7V�DY4 S ��� <
D gL6�MO4E=AVE;9l�WuV�Z>6	�`69[]WA8
VAl�;&6GZ�� ` T`l n c H

� WAZ&VEWY4EUN4Ec9\EVx=�V�;�vb4E8�V�Z&6G;B=�V�;}[P� �`<
[]V�;_6Q[ �
D�<
[]V�;_;&V�p�Z&6�4]69;�M�Z&?`M�?AZ&4x=A6WS ��� � ZL6J4E8�<
{J4b=Y4

=A6x[x4ED�69<
Z&4y=A< 
	69Z&6GDNM�6tH � [x� �`<�[PV � WAZ&VEWY4EUN4E=�V�=Y4 S ��� WY4E<TWY4EZ�4tVE; � 8
��V�;9l�IGV�[PVyWuVS=A6

;L69Z>vS<
;&?A4E8
<�{J4E=AV�DA4 � U�?AZ�4 �7V`H �B69;�M�6kIJ4E;LVAl�V�vb4E8�V�Z � TtDY4E;6S ��� ;a<
D gL6GMO4b=AV�;9l�Z&6GI9<�I98:4b=AV�;>6

;LV�WAZ�4b=AV�;9H �B6 
	V�Z&[P4C;L<
[]<
8:4bZ9lmWuVEZ � [ 69[ ;&6GDFM&<
=AV�<�DNv�69ZL;&VAl�VE;�[ ��DA<
[]V�;�;�\bV�WAZ&V�WA4EUN4E=AVE;Q=Y4

S ��� � 8
�AV WY4EZ&4 V�;TWY4E<
;GH �5VEZ@6��`6G[PWA8�VAlSWuVS=A6�;&69ZTv`<�;&?Y4b8
<
{94E=AV�VQvb4E8�V�ZTn 4EV 8:4E=AV =AV]T�DY4WS ���

IGV�Z&W7V�Z�4bcJ\EVAH

� I9V�D gL?ADNM�V>=A6RZL69;�M�Z&<�c��S69;XW7VS=A6R;&6GZXI9ZL<:4E=�VQD �!v�698 4�D ��vE698$l`V�p�;&69Z�vb4EDA=AV 	�;&6zWY4bZ�4



\ �
V>vb4E8
VEZ@[P� �`<
[]V�6zVa[ ��DA<
[]VQ=A6�I94E=Y4]S ��� H ��D ��vE698�WY4E< `�I9VEZ&W7V�Z�4Ec9\EV c <�D 
	V�ZL[x4Q|F?A6

R11 ≤
T

6
R11 ≥

n][P4E;}IGV�[]V
R11

�
R21 � R22 � R23

lu6GDNMO\EVxM&69[ 	);L6
R21 � R22 � R23 ≤

T]6
R21

� R22 � R23 ≥
nkH �}4P[]69;&[P4 
	V�Z&[P4>VxD �!v�698 =AV�; � 8��AV�;�U�69Z&4x4E;�Z&6G;LM�ZL<
c��`6G;��

R21 ≤
Ta6

R21

≥
nSl

R22 ≤
Ta6

R22 ≥
� l

R23 ≤
T�6

R23 ≥
� H

� � ��� � � ��� �
��� 	 � 	 � ��� 	 � 	�
 � � ��� � �
	 ��
 � � ��� 	 	�
 	 	�
 � � � � � �
	 ��
 ��� �

� ��	 	

� Z&69;�M�ZL<
cJ\bVB=A6�[ �
DA<�[PV � ?A[P4�ZL69;�M�Z&<�cJ\EV�|F?A6@W7VS=A6�M�V�ZLDY4EZ VB[]V`=�698
V^<�D 
�4EIGM
��vE698�H

�);�M�VxW7VS=A6 ;L69Z^v�6GZ&< � IJ4E=AVP|F?Y4EDA=AV�4US ��� <
D gL6�MO4E=AVE;BZL69I96Gpu6G?t?A[P4]ZL69;�M�Z&<�cJ\EV]=A6Qn]ZL69I9?�Z&;&VE;}DAV

[ �
DA<�[PV�H � WAZ&V�p�8
69[P4qV`IGV�Z&ZL6x=A6�v`<�=AV��y<�[PW7V�;L;&<
p�<
8
<�=Y4E=A6 =A69;�M�6G;]nCZ&6GI9?AZL;&V�;�;L69ZL69[ 4E8
VSIJ4E=�V�;

WY4bZ�4C<�D gL6GM�4E=AV�;GHqw�[ ?�[x4q;&<!M�?Y4Ec9\EVyW�Z��bM&<
IJ4q<
;�M�V � W769Z 
	6G<�M�4E[P6GDNM�6aWuVE;&;
�!v�6G8T=A6PV`IGV�Z&ZL69ZGH � V�Z

6	��6G[PW�8
VAl`;&?AW7V�DA=AV 	);&6}|S?�6K?�[x4WS ��� <�[PW7V�DA�A4 ?A[P4�DA69IG69;L;&<
=A4E=A6�[ ��DA<
[P4z=A6zZ&6GI9?AZL;&V�;GH �@V�D 	

M&?A=AVAlu=A6GvS<
=�Vo4�Z&6G;LM�ZL<
c9\EV�<
[]W7V�;LM�4]W7698
4xZ&6G=A6 e�
��	�5=�Vo;&<
;�M�6G[x4�l7W7V`=A6G[i6	�`<
;LM&<
ZBV�?�M�Z&4E;BM�4EZ&6�
�4E;

WAZL<
V�ZL<�M��EZ&<
4E; `�6G[ VE?�M�Z&4E; S ��� ; c H �B69;LM�4 
	V�Z&[P4�l � IJ4r<�[PW7V�;&;L<
pA<�8
<!MO4E=AV�V WAZ&VSI96G;&;&4E[P6GDNM�V�=Y4

M&69Z&6�
�4>I9V�[ D�69I96G;&;L<
=Y4E=�6 [ �
DA<�[x4 =A6�Z&69IG?AZ&;LV�;�=A69DNM�ZLVP=�V]��V�Z&<�{9V�DNM�6zW�8:4EDA6 g&4E=AVAH

w�[ ?A[ WAZ&<�[P6G<
ZLVy[]V�[P6GDNM�V�W7V`=A6 	);L6 
�4E{96GZ>?A[P4yv�69ZL< � I94EcJ\bV =�V�D � [P6GZ&V�=A6

M�4EZ&6�
�4E;xDY4 S ��� H � V�Z � [ 69;�MO4rvE69Z&< � IJ4bcJ\EV�DY\bVs8
6�vE4 69[ I9V�DNMO4�4b;xZ&6G;LM&Z&<
c��`6G;�=Y4sZL69=A6 e�
��	��H

�R?�M&Z�4P<�= � <
4P;L69Z&<
4]vE69Z&< � IJ4bZ}|F?Y4EDNMO4b;}MO4EZL6�
�4E;BWuVS=A6G[ ;L69ZR6	�`69I9?`MO4E=Y4b;zZ&69;LWu6G<�M�4EDA=AVo4]Z&6G=A6 e�
��	�

=A6GDNM�Z&V>=�V>�AV�Z&<�{9V�DNM&6R=A6zWA8
4EDA6�g&4b[P6GDFM&VAlS[x4E;@;&69[ I9V�D�;&<
=�69Z�4bZ_4�WAZ&<�V�Z&<�=Y4E=A6�=A6z6	��6GI9?Ac9\EVAH �5VEZ 	

M�4EDNM�VAlmW769Z&IG69p76 	�;&6x|F?A6]69;�MO4qZ&6G;LM�ZL<
c9\EVC; �CW7VS=A69Z&�qM&69ZK4k;L?Y4 
�4EIGM&<
pA<�8
<
=A4E=A6 vE69ZL< � I94E=Y4CDA4k�AVEZ�4

=A6�ZL69;&VE8
?Ac9\EVa=AVaWAZ&V�p�8
69[P4�H

�B[P4�V�?�M&Z�4q4Ep7V�Z&=A4EU�69[iWY4EZ&4q6�vS<�MO4bZ�4q<�D 
�4EI�M�<
p�<
8
<�=Y4E=A6 � WAZLV`IG69;L;�4EZKWAZ&<�[P6G<
ZLV



\ �
4E;�V�W769Z&4Ec��S69;�|F?A6Q6G;LMO\bVx;&? gL69<�M�4E;B4PZ&6G;LM&Z&<
c9\EV]=A6Q[ �
DA<�[PV�H � V�Z � [Cl7<
;�M�V]DY\EV � vS<:�JvE698mWuVE<
;^DY\EV

;L69Z&<
4�Z&69;LWu6G<�M�4E=Y4 4 WAZL<
V�ZL<
=Y4b=A6o=A6q6��`69IG?AcJ\bVs=A6qIJ4E=A4 V�W769Z&4EcJ\EV�H 
R?Y4bDA=AV � <�D 
	V�Z&[P4E=AV�?�[

[ �
DA<�[PVa=A6>n`l <
;�M�V�DA\EVo<
[]WA8
<�IJ4>|F?A6a4 S ��� =A6�v�6>I9VEDA;&?A[]<
ZB;&V�[]69DNM&6]nPZ&6GI9?AZL;&V�;Gl�6QMO4E[Qp � [

DY\bV]<�[PW�8
<
I94 |F?A6�M�?A=�V]|F?A6K69;�MO�a;&V�pC4]S ��� =�6Gv�6K;&6GZ^6��`69IG?�MO4E=�VxWAZL<
[]69<
ZLVAH

� 4Ep7V�Z&=Y4bU�69[~4E=AVEM�4E=Y4�=A6�v�6xZL69;LWu6G<�MO4bZ�4k4b8
VSIJ4Ec9\EVo=A6a[ ��DA<
[]VAl7[P6G;&[]VoDY\EV

6	��<�;LM&<
DNM�V�V�W769Z&4Ec��S69;�WY4EZ&4�6	�`69I9?�cJ\EVAl`V�?];&6�g&4`lSVE;�ZL69IG?AZ&;LV�;@W7V`=�69[klN6B;L6 
	VEZ�VKIJ4b;&VK=A6GvE69[kl � I94EZ

VSI9<�V�;&V�;GlFWu6GZ&[]<�M�<�DA=AV�|F?A6R4 S ��� W7V�;&;&4Q4E8�V`I94EZ [x4b<
;�Z&6GI9?AZL;&V�;@|S?�6}VQ[ �
D�<
[]VAlEI94E;&V DA69IG69;&;&�EZ&<�VAl

DY\bVP4b8�M�6GZ�4ED�=AVa4]W�Z&<
VEZ&<
=A4E=A6R=Y4b;_V�Wu6GZ�4Ec��`6G;9H

�j4bZ�4CZL69;LV�8�vE69ZK69;LM&6xWAZLV�pA8�69[P4�l 4kZL69;LM&Z&<�cJ\EVk=A6][ ��DA<
[]VoWuVS=A6a;&6GZ vS<
;�MO4qI9V�[]V

?A[P4yZL69;LM&Z&<�cJ\EV�4EVyD � [P6GZ&V�[P� �`<
[]Vy=A<�;&W7V�D ��vE698@4yM�VS=Y4E;>4E;Q=A69[P4E<
; S ��� ;9H �^6GM�VEZ&DY4ED�=AV�4EV

6	��6G[PW�8
Vk=Y4 � UE?AZ�4 �7V`lj4EVCVEpAZ&<�UN4EZ 	�;&6aVy?�;&Vy=�6�nqZ&69IG?AZ&;LV�;QDA4 S ��� <�D gL6GM�4E=AV�;GljZL69I9<�I98
4E=AV�;�6

;LV�WAZ�4b=AV�; � I94E[ IGV�[Cl DAV�[P� �`<
[]VAl V�ZL69I9?�Z&;&VE;]=�<
;&W7V�D �!v�6G<
;9H �R? ;L6�g&4�l W7V`=�69[ IGV�DA;L?A[P<�Z�DAV

[P� �`<
[]VYVQZ&6GI9?AZL;&V�;XWA4EZ�4Q|F?A6zn � |F?A69[ �Q=A<�;&W7V�;&<�cJ\EVK=Y4WS ��� <
D gL6�MO4E=AVE;9lSI9V�D 
	VEZ&[]6 � U�?�Z�4 �
X`H

Injetados Reciclados Soprados

Corp.

O1

2 2 2

O2 O3

4 1

O4 O5

(5,2)

(5,2) (3,0) (3,0)

�j<�U�?AZ&4 �
X����^69;LM&Z&<�cJ\EVa=A6�[ �
DA<�[PV I9V�DNv�6GZLM&<
=Y4a69[ ZL69;�M�Z&<�cJ\EVa=A6�[P� �`<
[]V

�B[ WAZ&VEpA8
6G[x4k|S?�6oV`IGV�Z&ZL6o4EV�;&6o<�DA;&6GZ&<�Z�4EW769DY4b;>?A[x4CZ&69;�M�ZL<
cJ\bV�WY4EZ�4kM�VS=AV�;

V�;z=�69[P4E<
;Gl 660 V�?�WY4EZ�4�I94E=Y4 S ��� <
DA=�<�vS<
=A?A4E8�l � Vo|F?A6a;&69Z&�o=A69DAVE[P<�DY4E=AVo=A6�M�4EZ&6�
�4E;RIGV�DAI9VEZ 	

ZL69DNM�6G;9Hgw�;LMO4b;xMO4EZL6�
�4E;xI9V�DAIGV�Z&ZL69[ Wu6G8
Vs?�;&V�=A6tZL69IG?AZ&;LV�;o6yWAZLV�v�VSIJ4E[ ?A[x4 =A<
[]<
DF?A<�cJ\EV =AV

M&VEMO4E87=A<�;&W7V�D ��vE698$H � |F?A6G;LMO\bV � |S?�6z698:4b;@W7V`=A6G[ <�[PW769=�<
Z V>?A;&V>=�6RZ&6GI9?AZL;&V�;_W7698
4E; S ��� � ;_I9VE[



\�n
ZL69;LM&Z&<�cJ\EVa=A6�[ �
DA<�[PVAlFU�6GZ�4ED�=AVa<
DAIGV�DA;&<�;LM �9DAIG<:4E;^DAVa[]V`=A6G8
VAH

� � UE?AZ�4 �7TB=A69;�MO4EI94R=A?Y4E;jV�Wu6GZ�4Ec��`6G; ` � � 	 � X}6 � � 	 � T c IGV�[ W�Z&<
VEZ&<
=A4E=A6T4E8�M�4B6

|F?A6R=�6Gv�6G[ ;L69Z_4E;TWAZ&<�[P6G<
Z&4E;@4 ;&69ZL69[�6��`69IG?�MO4b=Y4E;9H �5VEZ � [kl � WuVE;&;
�!v�6G8 W769Z&IG69p769ZX|F?A6};&?Y4 S ���

DY\bV>WuV�;L;&?A<�ZL69;�M�Z&<�cJ\EVa=A6z[ �
D�<
[]V ` S ��� ZL69I9<�I98
4E=AV�; c H �54EZ�4a4E8!M�69Z&4EZ_4>WAZL<
V�ZL<
=Y4E=�6}=A6�6��`6GI9?Ac9\EVAl

<�DA;&6GZ&<
? 	);&6^[ �
DA<�[PVE;jDY4E;3S ��� � ;T<�D gL6GM�4E=AV�; 6^;&VEWAZ�4E=�V�;9lSWY4EZ&4K|F?A6 
	V�;&;L6}W7V�;&; ��vE69874K6	�`69I9?�cJ\EVAl`=A6

4EVa[]69DAVE;9lA?A[P4>V�W769Z�4bcJ\EVa69[ IJ4E=Y4`H

Injetados Reciclados Soprados

Corp.

(6,4)

(6,2) (6,0) (6,2)

O7

2 2 2

O8 O9O4

2 2 2

O5 O6O1

2 2 2

O2 O3

�j<
U�?�Z�4 � T � w �`69[]WA8�V]WA4EZ�4>=A6G[PV�;�M�Z&4EcJ\EVa=Y4 
�4E8��Y4�DAV]?A;&V]=AVa[ �
DA<�[PV

� UEV�Z�4�;L69Z��>U�6GZ�4E=�V>V]IGV�D gL?ADNM&V]=�6zZ&69;�M�ZL<
c��S69;_|F?A6zZL6��Y6�M�6G[ 69;�MO4E;^<
[]W7V�;&<�c��S69;9H

� M�4Epu6G8:4 [R6	��<�pu6^VzIGV�D gL?ADNM�VK=A6_ZL69;LM&Z&<�c��S69; =A6_[P� �`<
[]VR6_[ ��DA<
[]VAH �56GZ&IG69p76 	);L6B|F?A6^V�I9VED gL?ADNM�V

6G;LMO�t;L? gL69<!M�V�4C<
D 
�4EI�M�<�pA<
8�<
=Y4E=�6ElmI9V�D 
	V�Z&[]6P=�<
;&IG?�M�<�=AV�4EDNM&69Z&<�V�Z&[]69DNM&6EH �54EZ�4yM&V�Z&DY�
	)8
V 
�4EI�M���vE698$l

=A6�v�6 	);&6�M�Z&4EDA;�
	V�Z&[P� 	)8�V�69[ ?A[ I9VED gL?ADNM�V]=A6�Z&6G;LM�ZL<
c��`6G;�;LV�[]69DNM�6�I9VE[ [x� ��<�[PVE;9H

� -��
R21 � R22 � R23 ≤

1 ���
	 � � �u 	�)��� �)�
��
����
��� �

R21 ≥
� ��� �&� � �7�������#����� �
��%��)�

��� �
R23 ≥

� ��� ��� � � �����K�
��������%��)�
Sj4bpu6G8:46[ � �@V�D gL?�DFM&VP=�6KZL69;�M�Z&<�c��S69;^=A6�[P� �`<
[]V�6�[ ��DA<
[]VQ=AV]6��`6G[PWA8�V �

� Z&6G;LM�ZL<
c9\EV `�n c <�D 
	V�Z&[P4t|F?A6
R21

VSI9?�WY4EZ���4EV�[]69DAVE;xntZL69I9?�Z&;&VE;9lX=A<�;&W7V�DA<�	

pA<�8
<�{J4EDA=�VoWY4EZ�4kV�;K=A69[P4E<
; XCZ&69IG?AZ&;LV�; ` [k=A4CI9VEZ&W7V�Z�4Ec9\EVk[P6GDAV�;QnkV�pAZL<
UN4 M ��ZL<
V�;RWA4EZ�4C4C�EZL6J4

<�D gL6GM�4E=AV�; c H � ZL69;LM&Z&<�cJ\EV `�n c W7VS=A6C;L69Z]Z&6G69;&IGZ&<!MO4�;&V�p 4 
	V�ZL[x4
R22 � R23 ≤

X�H �}6 
	V�Z&[P4



\
V
4EDA�E8
V�U�4�lj4kZ&6G;LM�ZL<
c9\EV `NV c W7V`=�6x;&6GZQZL6969;LI9ZL<�MO4C;&V�p�4 
	V�Z&[P4

R21 � R22 ≤
X�H � MO4Ep7698
4 \kZL6 	

WAZL69;L69DNMO4�V�I9V�D gL?�DFM&V ZL696G;&I9ZL6GvE69DA=AVs4E;aZ&69;�M�ZL<
c��S69;a=A6o[]<
D �
[P4C|F?Y4EDNM�<�=Y4E=A6q=A6qZL69I9?�Z&;&VE;PWY4bZ�4

[P� �`<
[P4Q|F?Y4EDNM�<�=Y4E=A6�=A6�ZL69I9?�Z&;&VE;B=A<�;&W7V�D �!v�698$H

� -��
R21 � R22 � R23 ≤

1 ���
	 � � �u 	�)��� �)�
��
����
� � �

R22 � R23 ≤
� ��� ��� � � ���	�	�
 	�!� �
�m%�� ����� �#�
��� �
��%��)�

� � �
R21 � R22 ≤

� ��� ��� � � ���	�	�
 	�!� �
�m%�� �������
��������%��)�
Sj4bpu6G8:4U\ � �@V�D gL?�DFM&VP=�6KZL69;�M�Z&<�c��S69;^Z&6G69;LI9Z&<!M�Va=A6�[P� �`<
[]V>6z[ ��DA<
[]V�=AVa6��`6G[PWA8�V �

� I9VED gL?ADNM�VP=A6 ZL69;�M�Z&<�c��S69;B4EI9<�[x4`lAWuVEZ � [klYDY\EVPI9V�ZLZ&6G;&W7V�DA=A6 4EVx[]VS=A698�V>I9V�[ 	

WA8�6GM&V W7V�<
;aW7V�;&;L?A<^?A[P4 
�4E8��Y4�H �j4EZ&4 <
=�69DNM�< � IJ� 	�8:4t;&\EVs4E8�V`I94E=AV�;aZL69I9?�Z&;&VE;xWY4EZ&4 I94E=Y4 S ��� H

� S ��� Z&6GI9<
IG8:4E=�V�;>WuVEZ]W7V�;L;&?A<�Z>V�Wu6GZ�4Ec��`6G;aWAZ&<�V�Z&<!MO�EZL<:4E; ;&69Z&� 4�WAZL<
[]69<
Z&4t4�;&6GZx4E8�V`I94E=Y4�H �

IGV�D gL?ADNM�V�=�6oZ&69;�M�ZL<
c��S69;Q<
[]W �S69[ |F?A6oV�D � []69ZLV�=A6oZ&6GI9?AZL;&V�;a4E8�V`I94E=Y4E; =A6GvE6q;&69Z>[]69D�V�ZQ|F?A6

X `�ZL69;LM&Z&<�c��S69; `�n c 6 `NV c =Y4oMO4bpu6G8:4 \ c H � ;L;&<�[Cl 4 S ��� Z&6GI9<�I98:4b=AV�;K4E8
VSIJ4 XkZ&6GI9?AZL;&V�;Gl3V�? ;&6 g&4�l

R22

� XAlA;L?ApA;LM&<�M&?A<
DA=�V>69;LM&6Rvb4E8
V�ZTDY4E;_6G|S?A4EcJ\EVa=A6z[P� �`<
[]VK=Y4>I9V�ZLWuV�Z&4EcJ\bVAl�[ �
DA<�[PVK=Y4 S ���

<�D gL6GM�4E=AV�;^6Q[ �
D�<
[]V>=Y4 S ��� ;&V�WAZ&4E=AV�;�M�6GZ&69[]V�;B4E;}D�V vb4E;�Z&6G;LM&Z&<
c��`6G;
R21 � R23 ≤

XAl
R23 ≤

� 6
R21 ≤

� lYZ&6G;&W769I�M�<�vb4E[]69DNM&6EH

� ;�Z&6G;LM&Z&<
c9\EV
R23 ≤

� 6
R21 ≤

� <�D 
	V�ZL[x4E[ |F?A6
R21

6
R23

DY\EVKW7V`=A6G[ 4E8
VSIJ4bZ

DA6GDA�F?A[ ZL69I9?�Z&;&V�H �}69;L6�g&4Jvb4 	);L6C|F?A6
R21

6
R23

4E8�V`I94E;&;L69[ I94E=Y4t?A[kl�4EV�[]69DAV�;]ntZL69I9?�Z&;&VE;9H

� V�Z � [~4E;zZL69;�M�Z&<�c��S69;RW769ZL[P<!M�<�Z�4E[ 4�?�[x4 S ��� IGV�DA;L?A[P<�ZBM&V`=AVE;RV�;RZL69I9?�Z&;&VE;zDY\EVoW769Z&[]<�M&<
DA=�V

�E;aV�?`M�Z�4b;]|F?A6bl@[]69;L[PV�W7V�;&;L?A<
DA=�V ?A[ D � [P6GZ&V [P<�D �
[]Vt4�;&6GZP4b8
VSIJ4E=AV�l�?`M�<
8�<
{94E;&;L69[ 4b8
U�?A[

ZL69I9?�Z&;&V�H �);LM�VyWuV�ZL|F?A6o4 S ��� ZL69I9<�I98
4E=AV�;KDY\EV 
	VE<@4E=�<
I9<�V�DY4E=A4CDY4E;QZ&69;�M�ZL<
c��S69;GH �j4bZ�4yIGV�Z&ZL<
U�<�Z

<�;LM�VPM�69Z �:4E[]V�;B?A[x4PZ&69;�M�ZL<
cJ\bVoV�DA=A6>4b;z�EZ&694E;z8
<!vSZ&69;Gl V�?�;L6�g&4�lm�bZ&6J4b;R;&6G[~Z&6G;LM&Z&<
c9\EVo=A6>[]<
D ��[x4

|F?Y4EDNM&<
=Y4E=�6]=�6PZL69I9?�Z&;&V�l 
	V�ZLDA69IG69ZL<:4E[ ?�[x4oZ&6G;LM&Z&<
c9\EVk=A6a[x� �`<�[PVq4o;&6GZQ4b8
VSIJ4E=AV�l�U�69Z&4EDA=AVC4E;

ZL69;LM&Z&<�c��S69;_I9VED 
	V�Z&[]6�4>MO4Ep7698
4 ^ H



\;X

� -��
R21 � R22 � R23 ≤

1 ���
	 � � �u 	�)��� �)�
��
����
��� �

R22 � R23 ≤
� ��� �&� � �7�������#����� �
��%��)�

��� �
R21 � R22 ≤

� ��� ��� � � �����K�
��������%��)�
� � �

R22 ≤
� �!���!�
�!� 
���� ��%��# 	�#�)�O��


S54Ep7698
4 ^ � �@V�D gL?ADNM�V � DY4b8�=A6�Z&69;�M�ZL<
c��S69;^ZL6969;LI9ZL<�MO4b;�=�6K[P� �`<
[]V�6�[ �
DA<�[PV =AVP6	�`69[]WA8
V �

� � ��� � � 
 � � ��� 	 � � � � � ��� 
 ��
 	 � � 

��� � 	�	 	�
 � � � � � �
	 ��
 � � ����	 � 
 � �

��� ��� ��� ��


� 69DA6GZ�4E8�<
{J4bDA=AVK69;LM�4 M�Z&4EDA;�
	V�Z&[P4EcJ\bVQWY4EZ&4 D S ��� ;@Z&6G;LM&Z&<�M&<�vb4E;�M�6GZ&6G[PV�;TVQIGV�D 	

IG69<�M&V�=A6 � DA<
=�VoI9V�[]VoWY4EZ�M�<
c9\EVAlu|S?�6>;&69Z&��?A[~IGV�D gL?ADNM&Vo=A6]S ��� ;z;&? gL69<�M&Vq4�?A[P4xZ&6G;LM�ZL<
c9\EVo=A6

[ �
DA<�[PV�H � ; S ��� ; |F?A6_DY\EV�W7V�;&;L?A69[ DA69DA�F?A[P4zZ&6G;LM�ZL<
c9\EVz=A6_[ �
DA<�[PVBZ&69IG69p769Z&\EVK4�=�69;&<�U�DY4Ec9\EV

=A6�WY4bZLM�<�cJ\EV�vb4E{G<:4�6�;&6GZ�4E[ ZL69WAZL69;L69DNMO4E=A4E;BW7V�Z
R∅

` � vb4E{G<
V c H

w�DAI9VEDFM&Z�4E=A4E;KM&V`=A4E;K4E;�WY4EZLM&<
c��`6G;K=�6Gv�6 	);L6xU�6GZ�4EZzZL69;LM&Z&<�c��S69;�=A6][x� �`<�[PVoWY4bZ�4

I94E=Y4�?A[P4�l =�69W7V�<
;R=�?Y4E;�4�=A?Y4b;9l M&Z �9;�4xM&Z �G;�4bM � M&V`=A4E;z4E;RWA4EZLM&<
c��S69;FgL?ADNMO4E;GH S 69[]V�;z4E;L;&<�[iV

IGV�D gL?ADNM�V]=A6zM�VS=AV�;_VE;�;L?Ap7I9V�D gL?�DFM&V�;9H

�j4bZ�4y;L6x69D�I9V�DNM�Z&4EZQWA4EZLM&<
c��S69; � WAZ&6GI9<
;LVyv�6GZ&< � IJ4EZ ;&6P�Y�CV�?rDY\EVyZL69;�M�Z&<�cJ\EVC=A6

[ �
DA<�[PVxDY4 S ��� 4bDY4E8
<�;�4E=A4�H � Z&6GU�Z�4 � ;L<
[]WA8
6G;9l ;&6x�A�CZ&6G;LM&Z&<
c9\EVy?�[x4qDAV�vb4CWY4EZ�M�<�cJ\EV � U�6 	

Z&4E=Y4�H��X4b;&VxIGV�DNM�Z&�EZ&<�Vx4US ��� W769ZLM&69DAIG6>4EV
R∅

H �@V�DA;L<
=A6GZ�4ED�=AV�4]69;LM&Z&?�M&?AZ�4]=A6Q?�[x4a69[]WAZ&6G;�4

4EW�Z&69;L69DNMO4b=Y4]DA4 � UE?AZ�4 � TFl 4E; S ��� ;^<
D gL6�MO4E=AVE;_6K;LV�WAZ&4E=AV�;^<
Z&\EV>U�6GZ�4EZ_?A[P4�DAV�vb4]WA4EZLM&<
cJ\bVAH �

S ��� Z&6GI9<�I98:4b=AV�;_<
Z&�>Wu6GZLM�6GDAI96GZ�4]WY4bZLM�<�cJ\EV�vb4E{G<:4 `
R∅

c H

�@V�[]V]g&�oIG<�MO4b=AVy4b;YS ��� � ;K|F?A6xDY\bVCW7V�;&;L?A69[ ZL69;�M�Z&<�cJ\EVk=A6][ ��DA<
[]V�;&\EVC=�6 	

DAVE[P<�DY4E=Y4E;Q=A6
R∅

6q=A6�v�6G[ WA4EZLM&<
I9<�WY4EZ =A6kM&V`=A4E;a4E;aZ&6G;LM�ZL<
c��`6G;]UE69Z�4b=Y4E;9H ��69;LM&6q6��`69[]WA8
V�V

IGV�D gL?ADNM�V
R∅

� 
	V�ZL[x4E=�V�4EWu6GDY4E;oW7698
4
R22

H � ;qWY4bZLM�<�c��S69;�;&\EV
R21

l
R23

� V�I9VED gL?ADNM�V =A6

ZL69;LM&Z&<�c��S69;_U�6GZ�4E=Y4b;�6�=Y4b=Y4>Wu6G8:4�MO4Ep7698
4 ��H



\ T

� -��
R∅ � R22

��� �
R∅ ≤

�

��� �
R23 � R∅ ≤

�

� � �
R21 � R∅ ≤

�

� + �
R21 � R23 � R∅ ≤

1
S54Ep7698
4 � � �@V�D gL?ADNM�V � DY4b8�=A6�Z&69;�M�ZL<
c��S69;^ZL6969;LI9ZL<�MO4b;�=�6K[P� �`<
[]V�6�[ �
DA<�[PV =AVP6	�`69[]WA8
VPn

�@V�[
R∅

WY4bZLM�<�I9<�WY4EDA=AVy=A6oM�VS=Y4E;a4E;aZ&6G;LM&Z&<
c��`6G;>V�[PVS=A698�VtM�V�ZLDY4 	�;&6 
�4EI�M���vE698$H

� M � Vk[PVE[P6GDFM&VAlm<
=A6GDNM�< � IJ4EZ&4E[ 	�;&6a4E;KZ&6G;LM&Z&<
c��`6G; =�6P[ �
DA<�[PVxI9V�[]WY4EZ&4EDA=AVk;&6G[PWAZL6PVk[]69;&[]V

D �!v�6G8�H �5VEZ � [~69;LM&6PIGV�DAIG69<�M&Vq=A6GvE6P;L69Z�vE�b8
<
=�V�WY4EZ&4qM&V`=AVE;zV�;�D ��vE69<
;z=�6]?�[x4oI9VEZ&W7V�Z�4Ec9\EVAH � V

6	��WA4EDA=A<�Z>69;LM&6qI9V�DAIG69<!M�V�WY4EZ&4tZ&69;�M�ZL<
c��S69;aU�6GZ�4E=A4E;>69[ M�VS=AV�;>V�;>D �!v�6G<
;9lT4E8�U�?A[P4E;�4E=A4EW�MO4bc��S69;

;&\EVxDA6GI96G;&;��bZ&<:4b;9l7[x4E;�DY\EVP=A< 
	6GZ&6G[ [�?A<�M&Va=AV�6��`W7V�;LM&VAl7V�?y;L6�g&4�l7I9ZL<:4EZ�4E;�WY4EZ�M�<
c��`6G;B6KU�6GZ�4EZB4E;

ZL69;LM&Z&<�c��S69;>WY4EZ&4tV�;a;&?Ap7I9VED gL?ADNM�V�;GH � =A< � I9?A8�=Y4E=A6�6G;LM���6G[ I9VE[PV�<�=A69DNM�< � IJ4bZ>4E;>WY4EZ�M�<�c��S69;>6

I94E8
IG?A8:4EZ@V]|F?Y4bDFM&VP?�[ ;&?Ap7I9VED gL?ADNM�V]WuVS=A6K4E8�V`I94EZX=A6�Z&6GI9?AZL;&V�;GH

�gW�Z&VSI969;L;&Va=A6�[]V�DNMO4EU�6G[ =A4E;_Z&6G;LM�ZL<
c��`6G;_69[ vb�EZL<
V�;@D ��vE69<
;_;L69U�?�6KVE;_[P6G;&[]V�;

WY4b;&;&VE;>4EDNM�6GZ&<
VEZ&69;Gl�|F?Y4EDA=AV�=�VtM�Z�4 MO4E[]69DNM�Vy=A6�Z&6G;LM&Z&<
c��`6G;�69[ D �!v�698 � DA<�I9VAH �@V�D�;&<
=�69Z�4bDA=AV�4

� UE?AZ�4 �
[�l�VRWAZL<
[]69<�Z&V�WY4E;&;LV � <
=�69DNM�< � IJ4EZj4E;3WY4bZLM�<�c��S69;GH � W�Z&<
[]69<�Z�4^WY4EZ�M�<
c9\EVR4R;L69Z3<�=A69DNM&< � I94E=Y4

=A6�v�6K;&6GZ
R∅

H��}6 � DA<�? 	);L6 IGV�[PVaW769Z�M�69D�I969DNM&6�4EV
R∅

M�VS=Y4a4US ��� |F?A6 DA\EVaWuV�;L;&?A<mZL69;LM&Z&<�cJ\EV]=A6

[ �
DA<�[PV�H ��Vo6��`69[]WA8
V�l <
;�M�Vo4EIGV�DNM�6GI96>WY4EZ&4o4E; S ��� � ;zZ&6GI9<�I98:4b=AV�;}6Q;&V�WAZ&4E=AV�;GH � V�Z � [~WY4bZ�4xV

<�D gL6GM�4E=AV�;X<�;LM&V]DA\EVaV`IGV�Z&ZL6ElAW7V�<
;@6��`<
;�M�6�?A[ vb4E8�V�Z@[P4E<
VEZ@|F?A6K{969ZLVaWY4EZ�4a4>[ �
DA<�[x4K|S?A4EDNM�<
=A4E=A6

=A6�ZL69I9?�Z&;&V]Z&6G|F?A69ZL<
=Y4�H

� S ��� <
D gL6GMO4b=AV�; � <�=A69DNM&< � I94E=AVtIGV�[PV
R21

H � V�;&;L?A<_I9VE[PV � 8
�AV�;Q<
D gL6�M�V�Z&4E;

W769|F?A6GDY4E;^6z=A6z[ � =A<�V>WuV�Z�M�6R6z<�D gL6GM&V�Z�4b;_4E?�M&V�[x� M�<
I94E;@6�=A6zUEZ�4EDA=�6zWuV�Z�M�6blA<
=A6GDNM�< � IJ4E=AVE;XI9V�[]V

R31

6
R32

l Z&6G;&W769I�M�<�vb4E[]69DNM&6EH��
R31

W7V�;&;L?A<5?�[x4]Z&69;�M�ZL<
cJ\bVP=A6 [ ��DA<
[]V `�naZ&6GI9?AZL;&V�; c =A< 
	6GZ&6GD 	

M&69[]69DNM�6]=AV
R32

|F?A6xDA\EVyZL69|F?A69ZK[ �
DA<�[PVAH � Z&6G;LM�ZL<
c9\EVCUE69Z�4b=Y4C6G[
R21

� 4kWAZLV�WY4EU�4EcJ\EVk=Y4

ZL69;LM&Z&<�cJ\EV�=A6
R31

H �@V�[]V
R32

DY\bV 6G;LMO��;&VE8
<
IG<�M�4EDA=AV�?A[ D � [P6GZ&V [ ��DA<
[]Vy=A6qZL69I9?�Z&;&VE;x69;�MO4



\
[
;L69Z��]<
DAIG8
? ��=Y4>69[

R∅

H � S ��� V�D�=A6 6	�`<
;LM&6Q?A[P4aZ&69;�M�ZL<
cJ\bVx=A6K[ ��DA<
[]V>WAZLV vEV`I94x4]U�69Z&4EcJ\EVP=A6

?A[P4PWA4EZLM&<
cJ\bVAlu6GDA|F?Y4EDNM�VoVE;R=A69[P4E<�;9l7I9V�[]VxDY\bV�WuVE;&;&?�69[~[ �
D�<
[]V]D�69I96G;&;&�EZ&<�VAl <
D�=A69W769DA=�69DNM�6

=AVaD �!v�6G8�lAW769Z�M�69D�I969[�4bV]IGV�D gL?ADNM&V
R∅

H

��Z&<�[P6G<
Z�4b[P6GDFM&6X=A6 � DA< 	�;&6^VKI9V�D gL?�DFM&V
R∅

lS|F?A6�;&6GZ�� 
	V�Z&[P4E=AVzW7698�V�; S ��� � ;
R32

`	<
D gL6�M�V�Z&4E;}4b?�M�V�[P�bM&<
IJ4b;B6�=�6�U�Z�4bDA=A6QW7V�Z�M�6 c l
R22

`	Z&6GI9<
IG8:4E=�V�;}6QM&V`=A4x;&?Y4P69;LM&Z&?�M&?AZ�4 c 6�V
R23

`	;&V�WAZ&4E=AV�;�6>M�VS=Y4q;&?Y4q69;�M�ZL?�M�?AZ&4 c H �@V�[ <�;LM�V � W7V�;&; ��v�6G8 U�69Z&4EZK4E;�Z&69;�M�ZL<
c��S69;�WY4bZ�4k4bM�6GDA=A69Z�V

[ �
DA<�[PV =A6�IJ4E=A46S ��� lYI9V�D 
	VEZ&[]6zZ&69;�M�ZL<
c��S69;�4EW�Z&69;L69DNMO4b=Y4E;�DY4aM�4Ep7698:4 � � H

� -��
R∅ � R32 � R22 � R23 ≤

1 �O���!��� 
����m�
� � �!�	������� 
����m%�� ��� ���#�&�
� � �

R∅ ≤
. ���
	 � � � �O���!��� 
������
� � �!�	������� 
�����%�� ��� �&� � �

� � �
R21 � R∅ ≤

� ���
	 � � �u%&�#� � �)� � ���	
9%��Y�!�	 	(������
Sj4bpu6G8:4 � � � �@VED gL?ADNM�V]Z&6G;LM�ZL<
c��`6G;�=�6K[ �
D�<
[]V�69[ D ��v�6G<
;_=A< 
	69ZL69DNM�6G;

w�[ DA69D��S?�[ []V�[]69DNM�Va;L6Q4E8!M�6GZ&V�?C4E;^Z&6G;LM�ZL<
c��`6G;B=A6K[ �
DA<�[PV�;T=AV�;�WY4E<�;9H �@VE[

6	��IG69c9\EV�=AV � 8�M&<
[]VBD ��v�6G8�lEM&V`=�V�;3V�;3[ �
D�<
[]V�;5;&\EVzWAZLV�WY4EUN4bc��S69;3=AVE; � 8
��V�;3WY4EZ&4RV�;3WY4b<
;9lEV�?>;&6 g&4�l

=Y4YS ��� =A6BD ��vE6987[x4E<�; pY4E< �`VKWY4EZ&4 =A6BD ��vE6987[x4E<�;�4E8�M&VAH � � U�?AZ&4��7[K[PV�;�M�Z&4 |F?A6}V [ ��DA<
[]Vz=Y4

S ��� =A6K<
D gL6�M�V�Z&4E;^Wu6G|S?�69DY4E;B6 =�6 [ � =A<�VaWuV�Z�M�6KWAZ&VEWY4EUN4>WY4EZ&4x46S ��� <�D gL6GM�4E=AV�;^?A[ [ �
DA<�[PV

=A6KnQZL69IG?AZ&;LV�;9H � [P6G;&[]Va4EI9V�DNM&69I96�=Y4 S ��� <�D gL6GM�4E=AV�;TWY4EZ�4>4>IGV�Z&W7V�Z�4bcJ\EVAH � 4E;_69[ 4E8
UE?A[x4b;

;L<�M�?A4Ec��S69; � W7V�;L;
��vE698�M&69Z�Vz[ �
DA<�[PVBIJ4E8�I9?A8
4E=AVRW7698
4}WAZLV�WY4EUN4bcJ\EVz=A< 
	69ZL69DNM�6_=AVz[ �
D�<
[]VB=A<�U�<�M�4E=AVAl

;L69DA=AVCVy[ �
DA<�[PVx=AVCD ��v�6G8TWA4E<�<
U�?A4E8 �k;LV�[P4k=A6aM�VS=AV�;KV�;K[ ��DA<
[]V�;B=AVyD �!v�6G8 � 8
�AVkI9V�D 
	V�Z&[]6

4EW�Z&69;L69DNMO4b=AVPDA4 � UE?AZ�4 � \`H

�X4E8�I9?A8
4EDA=AV 	�;&6>Vk[ ��DA<
[]Vx=�V�; � 8
�AV�;zVEp�M � [ 	�;&6Pn�Z&69IG?AZ&;LV�; `	[ ��DA<
[]Vx=�6�n�=Y4

S ��� =A6P<�D gL6GM&V�Z�4b; W769|F?A6GDY4E;Q6P=A6][ � =A<
VkWuVEZLM�6a6 � =AV�;K=A6G[x4E<�; c H � 4E;KVCvb4E8�V�Z�=AVy[ �
DA<�[PV

=Y4y�EZ&694y<
D gL6�MO4E=�V�; � =�6 XtZ&6GI9?AZL;&V�;GH�w�;LM�6�vb4E8�V�ZKWuVS=A6x;L69Z�=�< 
	69ZL69DNM�6x=A6GvS<
=�V�4y?A[P4C|F?A69;�MO\EV

=A6>D�69I96G;&;L<
=Y4E=�69;9H �}69;L6�gLV�? 	�;&6a|F?A6]XoZ&6GI9?AZL;&V�; 
	V�;L;&6G[ � ��4E=AV�;zDA4 S ��� <�D gL6GM�4E=AV�;};&69D�=AVq|S?�6El

=A6G;LM&69;_|F?Y4bM&Z&VAl`=AV�<
;@=A6GvE69[ ;L69Z_4E8�V`I94E=AV�;TDY4 S ��� <
D gL6GM�VEZ�4E;TWu6G|S?�69DY4E;_6}=A6z[ � =A<
V WuVEZLM�6bl�|F?A6



\ \

Injetados Reciclados Soprados

Corp.

(6,4)

(10,2) (10,0) (10,0)

Inj. Peq. e
Medio Porte

(10,2)

Inj. Autom.
Grande Porte

(10,0)

�j<
U�?�Z�4 �7[ � ��ZLV�WY4EUN4bcJ\EVa=Y4E;_ZL69;�M�Z&<�c��S69;^=A6�[ �
DA<�[PV

W7V�Z_;&?A4avE69{KZ&69IG69p769?y4aW�Z&V�WY4bUN4EcJ\bV]=�V][ �
D�<
[]VQ=Y4a<
D gL6�M�V�Z&4 � 	 � n`H

��Z&V�WA4EUN4EDA=�V V�;>vb4E8�V�Z&6G;>=Y4E;US ��� � ;a<�D gL6GM�4E=AV�;Gl@Z&6GI9<�I98:4b=AV�;>6q;&V�W�Z�4E=AVE;PWY4bZ�4

4�I9VEZ&W7V�Z�4Ec9\EVAl � ��4 	);L6CV�vb4E8
VEZ>[ ��DA<
[]Vy=A6kZ&6GI9?AZL;&V�;]DA6GI969;L;��EZL<
V�;P69[ ^ Z&6GI9?AZL;&V�;GlXV�? ;&6 g&4�l@V

[ �
DA<�[PVo=�VyWY4E< � 4C;&VE[x4k=Y4CDA6GI96G;&;&<�=Y4E=A6o[ �
D�<
[P4�=A6PM&V`=Y4b;Q4E;YS ��� � ;�=AVCD ��vE698T4EDNM�69ZL<
V�ZK�

IGV�Z&W7V�Z�4bcJ\EVAH

Injetados Reciclados Soprados

Corp.

(10,8)

(10,4) (10,4) (10,0)

Inj. Peq. e
Medio Porte

(10,2)

Inj. Autom.
Grande Porte

(10,0)

Exped./Mont.

(10,0)

Inj. P02 (10,2)

�j<�U�?AZ&4 � \ � �}< 
	69Z&6GDAcJ4a69DNM&Z&6KZ&69;�M�ZL<
c��S69;_=�6K[ �
D�<
[]V�DY4>[P6G;&[P4>69;LM&Z&?�M&?AZ�4

w�;LM&6qM&<
W7V�=A6qZ&6G;LM�ZL<
c9\EV�DY\EV 4EI9ZL69;LI969DNM�4 DA6GDA�F?A[P4 DAV�vS<
=A4E=A6oDY4�|F?A69;�MO\EV =A6

U�6GZ�4Ec9\EVq=A6];&?Ap7I9V�D gL?ADNM�VAl WuVEZ � [ 4b8�M�6GZ�4o;&<�U�DA< � IJ4bM&<�vb4E[]69DNM�6�4kU�6GZ�4Ec9\EVq=A6]WY4EZLM&<
c��`6G;z6El WAZ&<�D 	



\ ^
IG<
WY4E8�[P6GDNM�6El7VoIJ�b8
I9?�8
Vx=�Vo[x� �`<�[PV]WY4EZ&4�IJ4E=Y4�;L?Ap7I9V�D gL?�DFM&VAH ��4b8
U�V�ZL<�M&[PV ��IGV�DA;&<�=A69Z&4�69;�MO4E;

=A< 
	69ZL69DAc94E;56blbM�4E[�p � [kl ;L6@?A[ S ��� WuVE;&;&?�<`=A< 
	69ZL69DAc94B69DNM&Z&6@VE;5[ �
DA<�[PVE; IJ4E8�I9?A8
4E=AV�;m6�V}[ �
DA<�[PV

=A<�U�<�M�4E=AVAHjw�DFM�\EV]698
6zUE69Z�4>?A[P4>WY4EZ�M�<
c9\EVAl`;&69DA\EVPIGV�DNM�<�DS?A4];L?ApA<
D�=AV]4P�EZ�v�V�ZL69;^=A6 S ��� � ;9H

�BVC4E8�U�V�Z&<!M�[]V ��lm69[ 6G;&; �9DAIG<:4�l5;&6]?A[x4 S ��� WuV�;L;&?A< =A< 
	69ZL69DAc94C69DNM&Z&6]V�;�[ ��	

DA<�[PVE; I94E8
IG?A8:4E=�V�; 6PVt[ �
DA<�[PVq=Y4 S ��� WA4E<T6GDNMO\EVt6G8
6PU�69Z&4y?A[P4yWY4EZ�M�<
c9\EVAl ;&6GDY\EV�I9VEDFM&<
DF?Y4

W769ZLI9V�ZLZ&69D�=AVx4a�EZ�v�V�ZL6EH

�j<�DY4E8
<�{J4E=�VCV�WY4bZLM�<�I9<�V�DY4E[]69DNM�Vk=Y4E;a�bZ&6J4b;9l3M�6G[ 	�;&6�IGV�[]VtZ&6G;&?A8!MO4E=AVt4t|S?A4ED 	

M&<
=Y4E=�6C=A6kWY4EZ�M�<�c��S69;9H � � 8!M�<�[PV�69;�MO�EUE<
V � U�6GZ�4EZP4E;xZL69;�M�Z&<�c��S69;P=A6y[ �
DA<�[x4tD�69I96G;&;L<
=Y4E=�6t=A6

ZL69I9?�Z&;&V]M�Z&4EDA; 
	VEZ&[P4E=Y4E;^69[�ZL69;LM&Z&<�c��S69;�=A6 [P� �`<
[P4�IJ4bWY4EI9<�=Y4E=A6K=A<�;&W7V�D ��vE698$H �B6G;LM&6QWAZLV`IG69;&;LV�4

=A< � I9?�8
=Y4E=�6 6G;LMO��6G[�69DAIGV�DNM�Z�4bZRVxvb4E8
VEZ�[P� �`<
[]V]|S?�6�IJ4E=A4��EZ&694xW7V`=A6GZ��P4E;&;L?A[P<�Z9l7;&6GDA=AVo69;�M�6

V�VEphgL6GM&<�v�Vo=�Vo4E8
UEV�Z&<!M�[]VxnSHzw�;LM�6a4b8
U�V�ZL<�M&[PVa?A;&4EZ���V�IGV�DAIG69<�M&V�=A6 
	VE8
UN4 �^4P=A< 
	6GZ&69D�cJ4�69DNM&Z&6�V

[ �
DA<�[PV =AV6S ��� ;L?Ap�M&Z�4E<�DA=AVa=AV][ ��DA<
[]VQI94E8
IG?A8:4E=�VAH

� W���;B4PIGZ&<:4bcJ\EVa=AV�;}4EZ&|F?A<!v�V�;�I9VE[�4E;BZL69;�M�Z&<�c��S69;�=AVxW�Z&V�pA8�69[P4�lYV]U�69Z&4E=AV�Z�=A6

ZL69;LM&Z&<�c��S69; 
�4b{X4BIO�A4E[x4b=Y4}=AV � � � ��
�� ��� ��� �+� �&
 � � � ��� lE6@VR4E8
<�[P6GDFM�4_I9V�[�VR[]V`=�698
V�|F?A6X=A6�v�6X;L69Z

ZL69;&VE8�vS<
=AV�H � � � � ��
�� ��� ��� �+� � 
 � � � ��� � ZL69;LWuV�D�;��Jv�6G8�W7V�ZR6GDAI9VEDFM&Z�4EZ�?A[P4x;LV�8
?Ac9\EV 
�4EI�M���vE698$l ;&6


	V�ZjVKI94E;&V�lSZL69;LWu6G<�MO4bDA=AVK4E; Z&6G;LM�ZL<
c��`6G;�I9V�DNM�<�=Y4E;�DAV 4EZL|S?�<�v�V�H � V � DY4E8�<
{J4bZjV�; IJ�b8
I9?�8
V�;�4z;LV�8
?Ac9\EV

6GDAI9V�DNM&Z�4E=Y4�ZL6GM&V�Z&DY4PWY4EZ�4�VxU�69Z&4E=AV�ZB|S?�6a4bM�?Y4b8
<
{94PV�;BvE4b8
V�ZL69;}DA4xpY4E;L6>=A6�=Y4E=�V�;9l � DY4E8
<�{J4ED�=AV

VaWAZLV`IG69;&;LVP=�6KI9�E8
IG?A8
V�H



\ �

���������
	���
�� � � 8
U�VEZ&<�M&[PV � 6GZ�4Ec9\EVa=A6 �j4EZ�M�<
c��`6G;
2�4EZ&<
�Jv�69<�;_=A6Kw�DFM&Z�4E=A4 �
Sj4bUPWY4b< � ��69I96G;&;&�EZ&<�VPWY4bZ�4>Z&694E8
<�{J4EZ_4�vb4EZLZ&69=�?AZ�4aDY4>;&?ApA�EZLvEV�Z&6

�j4EZ�M�<�cJ\EVa=AVaWY4E< � �B6GI969;L;��EZL<
V]WY4EZ&4aW�Z&V�WY4bUN4EZ^4>WY4EZ�M�<
c9\EV>WY4EZ&4]VE; � 8
�AVE;

� �!v�698 � �B6GI969;L;��EZL<
V]WY4EZ&4a<�D 
	V�ZL[x4EZ@|S?A4E<
; � 8��AV�;^4EDA4E8
<�;�4EZ

� � []69ZLVa=A6�WY4EZLM&<
c��`6G;����^6GM�VEZ&DY4>V][x4E<�V�Z@D � []69ZLVP=�6KWA4EZLM&<
c��S69;^4bW ��;_6	�`69I9?�cJ\EV

� ��� S ��� � 8
��V]=�V S ��� WY4E<�6�W769Z�M�69D�I969DNM&6Q4EVaD �!v�6G8 � ��� �

	 � w �`<�;LM�6�ZL69;LM&Z&<�cJ\EVa=A6�[ �
DA<�[PV WY4EZ�4a46S ��� � 8
�AV ��
����

	 � � ��DA<
[]V>WY4EZ&4a46S ��� � 8��AV � � ��DA<
[]V�IJ4b8
I9?�8:4E=AV>=A4US ��� � 8��AV ��
����

� =A<�I9<�V�DY4EZ �K4EVaD � []69ZLVP=A6�WY4bZLM�<�c��S69;

� M&Z&<
p�?A<
Z_4><�=A69DNM�< � IJ4bcJ\EVa=AVUS ��� � 8
�AVaV>vb4E8
VEZX=AV]D � [P6GZ&Va=A6�WY4EZ�M�<
c��`6G;

S54EUaWY4E< � � 8
�AV

�54EZLM&<
cJ\bV]=�V]WA4E< �gD � []69ZLV]=�6KWA4EZLM&<
c��S69;

� ��v�6G8 �gD �!v�6G8�=AV6S ��� � 8��AV

� � [P6GZ&Va=A6�WY4EZ�M�<�c��S69; ��vb4E8�V�ZX=A6�ZL6GM�VEZ&DAV

�������

� M&Z&<
p�?A<
Z_4><�=A69DNM�< � IJ4bcJ\EVa=AVUS ��� � 8
�AVa<�U�?Y4E8 4]WY4bZLM�<�cJ\EV>=�V]WA4E<

S54EUaWY4E< � � 8
�AV

�54EZLM&<
cJ\bV]=�V]WA4E< � �54EZLM&<
cJ\bV]=�V]WA4E<

� ��v�6G8 �gD �!v�6G8�=AV6S ��� � 8��AV

� � [P6GZ&Va=A6�WY4EZ�M�<�c��S69; ��vb4E8�V�ZX=A6�ZL6GM�VEZ&DAV

��� � 	 �

��� � 	 �

��� � � ���



^ �

���������
	���
�� � � 8
U�VEZ&<�M&[PV �X�E8
IG?A8
V>=AV 2�4E8�V�Z � � ��<�[PV �54EZ�4 �^69;LM&Z&<�c��S69;^=A6 � �
D�<
[]V2�4EZ&<
�Jv�69<�;_=A6Kw�DFM&Z�4E=A4 �
�`?Ap7I9V�D gL?ADNM�V�� �`?Ap7I9VED gL?ADNM�Vx4a;L69Z^IJ4b8
I9?�8:4E=AV>Va[P� �`<
[]V

� � []69ZLVa=A6�WY4EZLM&<
c��`6G;�� 2�4E8�V�ZXIJ4b8
I9?�8:4E=AVa4bDFM&69ZL<
V�ZL[P6GDFM&6
w�;&W769I9<
4E8
<�=Y4E=A6 � �B6GI969;L;��EZL<
V]WY4EZ&4a6GDAI9VEDFM&Z�4EZ^VaD � []69Z&V]=A6�Z&6GI9?AZL;&V�;�=A<�;&W7V�D ��vE69<�;

� � �`<
[]V�=AVo;L?Ap7I9V�D gL?�DFM&V�� 2�4E8�V�Z}[P� �`<
[]Vx=�Vo;&?Ap7I9V�D gL?ADNM�Vk=A<
;LWuV�D ��v�6G8j6G[~?A[P4x69;LWu6GI9<
4E8
<�	

=Y4E=A6

� � � � � � �

� � �`<
[]V>=AV];&?Ap7I9VED gL?ADNM�V � <
UE?Y4E8 4bV]D � []69ZLVP=�6KZL69IG?AZ&;LV�;B=�<
;&W7V�D �!v�6G<
;X=Y4a69;LWu6GI9<
4E8
<�=Y4E=A6

� � �`<
[]V�I94E8
IG?A8:4E=�V � D � [P6GZ&Vo=A6�ZL69IG?AZ&;LV�;�=A<
;LWuV�D ��v�6G<
;B=Y4�69;LWu6GI9<:4b8
<
=A4E=A6�	XVo[ ��DA<
[]VaIJ4E8�	

I9?A8
4E=AVa=Y4>69;LWu6GI9<
4E8
<�=Y4E=A6

� �
D�<
[]V � [ �
DA<�[PV IJ4E8�I9?A8
4E=AV>=Y4>69;LWu6GI9<
4E8
<�=Y4E=A6

	 � w �`<
;�M�6�Z&6G;LM�ZL<
c9\EVPWA4EZ�4a4]S ��� � 8
�AV ��
����

� ��� < � �K4bM � D � []69ZLVP=A6�WY4bZLM�<�c��S69; � �

	 � < 
�4E{zWA4EZLM&6K=�V];L?Ap7I9V�D gL?�DFM&V ��
����

w�DAIGV�DNM�Z&6 4]S ��� ZL6�
	6GZ&69DNM&6Q4>< 6K4E=A<�I9<�V�DA6�4EVa[P� �`<
[]V�V>vE4b8
V�ZX=�6 �KS ��� � H 
	VE8
UN4
�KS ��� � H 
	V�8�UN4 � �

� 
�	���� w �`<
;�M�6 S ��� WY4E< IGV�[ Z&6G;LM&Z&<
c9\EVa=A6�[ ��DA<
[]VQDA4]6G;&W769I9<
4E8
<�=Y4E=A6 � �

� � �`<
[]Va=AVa;&?Ap7I9VED gL?ADNM�V � � � �`<�[PV>=AV];&?�puIGV�D gL?ADNM�V � �KS ��� WY4E< � H 
	V�8
UN4
� S ��� WY4E< � H 
	V�8�UN4 � �

��� � � 
�	 � �

��� � 	 �

��� � � ���

��� � 	 �



� �������	��

� � � ! � � ��
�� ����� � � � � "%��� �


 �+*-,.�����
	*�/.  �"�	

w�;LM&6BI94EW ��M&?A8
VBM�69[ I9V�[]V�V�phgL6GM&<�vEV 4bWAZ&6G;&69DNM�4EZT?�[ 6��`69[]WA8�VzI9V�[]WA8
6�M�Vz=AVKWAZLV 	

pA8�69[P4}=A6_4bU�69DA=A4E[P6GDNM�Vz=A6XM�4EZ&6�
�4E;�69[g[x4bDS?`M�69D�cJ\EV�<
D�=A?A;LM&Z&<
4E8�l I9ZL<:4EDA=�V�4E;3Z&6G;LM&Z&<
c��`6G;�Z&6�
	69Z&6GD 	

M&69;R�]Z&6G=A6Ye�
��	��l IJ4bWY4EI9<�=Y4E=A6K[P� �`<
[P4a=�6QZ&6GI9?AZL;&V�=�<
;&W7V�D �!v�6G8 `	[x\EV 	)=A6 	)V�pAZ&4>6Q69|F?A<�WY4E[]69DNM�VE; c

6K[ ��DA<
[]V�DA6GI96G;&;��bZ&<
VP=A6KZ&69IG?AZ&;LV�;}6G[�IJ4E=Y4]�EZL6J4�H��@VE[�4E;BZL69;�M�Z&<�c��S69;�U�69Z&4E=Y4E;�;&6GZ�\EVP4EWAZL69;L69D 	

M�4E=AV�;XZL69;L?A8�M�4E=AV�;XWA4EZ�4�6G;LM�?�=AVa=A6RIJ4b;&VaI9V�[�=A<�[P6GDA; �S69;@vb4EZL<:4E=A4E;9lS<
DAIG8
?A<�DA=AV�VQ69;LM&?A=AVa=A6zI94E;&V

WY4bZ�4>?A[ WAZLV�pA8�69[P4�=A6�U�Z�4ED�=A69;^=A<�[P6GDA; �S69;GH


 ��d �
	 � .  ������ ��	 ���
	�������� � ��� e���������	������ ������	 ��	�� �����	�

�����! #"�	 ���$����� .%�&��	'�

�@V�DA;L<
=A6GZ�4ED�=AV 4�6G[PW�Z&69;&4 � IGM���I9<
4y=Y4 � U�?AZ&4 n`lT|F?A6qW7V`=�6o;&69ZaZL69WAZL69;&6GDNMO4E=Y4

4bM&Z�4Jv � ;R=Y4 � U�?AZ�4 TSl VEphgL6GM&<�vb4 	);L6�4]U�69Z&4EcJ\EVx=A6�?A[�[]V`=A6G8
V]I9V�[�M�VS=Y4E;B4E;RZL69;�M�Z&<�c��S69;BDAV�WAZLV 	

pA8�69[P4o=A6x4bU�69DA=A4E[P6GDNM�Vk=A6]M�4EZ&6�
�4E;9Hxw�;LMO4k69[]WAZ&6G;�4kWuV�;L;&?A<�69[ ;L69? |S?A4E=AZ&VC=A6]WAZ&V � ;&;&<�V�DY4E<�;

?A[ M�VEM�4E8Y=A6fT `	I9<
D�I9V c 69;LWu6GI9<
4E8
<�=Y4E=A6G;�=A< 
	6GZ&69DNM&69;9H � MO4bpu6G8:4 � �B4EWAZ&6G;&6GDFM�4 VKD � [P6GZ&VK=A6�WAZ&V � ; 	

^ �



^ n
;L<
V�DY4b<
;X=A<�;&W7V�D �!v�69<�;_69[ I94E=Y4a69;LWu6GI9<:4b8
<
=A4E=A6R|F?A6�69;�MO\EV]8
<�UN4E=AVE;X=A<
ZL6GM�4E[P6GDNM�6zDY4>I9VEZ&W7V�Z�4Ec9\EVAH

� � � �	 	����
#�#%O��%��	� ��� � �	��� %�� ���!���O�
���#�)�O���#�
� +
� �

� .
� -�*
� 0

S54Ep7698:4 � ��� Sj4Ep7698
4>WAZ&V � ;&;&<�V�DY4E<�;_6z69;LWu6GI9<:4b8
<
=A4E=A6

� W���;�Z&6G?ADA<
\EVq69DNM�ZL6PV�;�ZL69;&W7V�DA;&�Jv�69<�;QW7V�ZzIJ4b=Y4C�bZ&6J4q=Y4o69[]WAZL69;�4q=A6GI9<
=�<
? 	�;&6

VaD � []69Z&V][P� �`<
[]V>6KVa[ �
DA<�[PVQ=A6�Z&69IG?AZ&;LV�;}=�<
;&W7V�D �!v�6G<
;_WY4EZ&4>IJ4E=Y4a?A[P4>=Y4E;�69;&W769IG<:4E8�<
=Y4b=A69;GH

�@V�[]Vo4q�EZL6J4�=A6><�D gL6GM�4E=AV�; � ZL69;�M�Z&<!M�<!vE4PWY4EZ�4oWAZLV`=�?AcJ\EV�l V�W�M&V�? 	);L6>69[i[x4EDNM&69ZRW7698�Vo[P6GDAV�;�n

`	=AV�<
; c ZL69I9?�Z&;&VE;�=A4}69;LWu6GI9<:4b8
<
=A4E=A6 �}lEI9V�[gVzV�phgL6�M�<�vEVz=A6_6��`6GI9?�M�4EZ 4E;3[P4EDF?�M�6GDAc��S69;�=�6_[x4ED�69<
Z&4

6 � IJ4E{bH

�R?�M�ZLV 
�4 M�V�Z_<�[PW7V�ZLM�4EDNM�6R=�69I9<�=A<
=�VP4 M�Z�4Jv � ;�=A6�Z&69?�DA< �S69;^I9VE[ WAZ&V � ;&;L<
V�DY4b<
;_=Y4

6G[PWAZL69;&4 � VoD � [P6GZ&Vq[x� ��<�[PVP=A6>Z&6GI9?AZL;&V�;�|F?A6a4o�EZL6J4�=A6>;LV�WAZ&4E=AV�;zW7V`=�69Z���?`M�<
8�<
{94EZ9H �@V�[]V

;&\EVQW7V�?AI94E;TVE;TV�W769Z&4Ec��S69;�|F?A6}D�69I96G;&;L<�MO4b[�=A4E;@6G;&W769I9<
4E8
<�=Y4E=A6G; � 6 � V�W`M�V�? 	�;&6�69[ Z&6G;LM&Z&<
D�U�<
Z�V

D � []69ZLV][P� �`<
[]V>WY4EZ&46V ` M�Z �G; c Z&6GI9?AZL;&V�;B=A6�IJ4E=A4]6G;&W769I9<
4E8
<�=Y4E=A6zWA4EZ�4>69;�MO4P�EZ&694�H � 8 � [ =A<�;LM�V�l

6G;LMO4�69[]WAZL69;�4�W7V�;&;L?A<Bn `�=AV�<�; c 6G|S?�<
WY4E[]69DNM&V�;>I9V�D�;&<
=�69Z�4b=AV�;aZ&6G;LM�ZL<�M&<�v�VE;9lTw 
 	 �k6kw 
 	�n`l |F?A6

;&\EVy?A;&4E=AV�;Q69[ vb�EZ&<
4E;�V�Wu6GZ�4Ec��`6G;9H ��6G;LM&Z&<
D�U�6 	�;&6�4b;&;&<�[ 4C6��`6GI9?Ac9\EV�=A6�4b8
U�?A[P4E;zMO4bZ&6�
�4b;QW7V�Z

<�DA=A<
;LWuVEDA<
pA<�8
<�=Y4E=A6^=A6G;LM�6G;B6G|F?A<
WY4b[P6GDFM&V�;9H

�BV []V�[P6GDNM�V�=AV WA8:4bDA6�g&4E[]69DNM&V 4�pY4b;&6k=A6q=Y4E=AV�;aW7V�;&;L?A<_vb�EZ&<
4E;>V�Z&=�69DA;]=A6

[P4EDF?�M�6GDAcJ\bVQ4K;&69ZL69[ I9VEDA;&<�=A69Z&4E=Y4E;GH � ;�V�Z&=A6GDA;@6	�`<
;LM&69DNM�6G;@WY4bZ�4�IJ4E=Y4K?A[P4K=Y4b;T[P�E|F?A<
DA4E; ;�\EV

4EW�Z&69;L69DNMO4b=Y4E;�DY4�MO4Ep7698
4 ��nSH

� ;QIJ4EZ&4EIGM&69Z
��;LM&<
IJ4b;KM&69I9D�V�8 ��UE<
IJ4b; IGV�[PVy4E;�|F?Y4EDNM&<
=Y4E=�69;QD�69I96G;&;&�EZ&<
4E;>=A6xI94E=Y4

ZL69I9?�Z&;&V `�[P\EV 	�=A6 	�V�pAZ�4t6k69|F?A<�WY4E[]69DNM�VE; c lX4 ZL69=A6 e�
��	�$lXV�M�6G[PW7V�=A6k=A?AZ�4bcJ\EVAl@V W769ZLI969DNM&?Y4E8



^ V

� ��� (��#�O� ���!��� � ��� � � � �	�!� %O����'���%��	��� ��� �
� *&-�� � *&- *&-��E* � �N* �
� * � � � * � * ���E*)+
� * � � � * � *)1
� * ��� � *&- * 0 �E*).
� *)+	� � * � 
 ���!� �:��%��)� * / �S-�*��S-)-��`- �
� *)1	� � * � - � �S-��
� * 0 � � *&- �

� *).	� � * � -�+
� * / � � *&- -�1��S- 0
� -�*	� � * � -�.��S- / � � *
� -)-�� � * � � -
� - � � � *&- ��� � ��� � � �

� - � � � * � �L��������%��)� � +
� -���� � * � �

� -�+	� � *&- � 1
� -�1	� � * � � 0
� - 0 � � *&- � .�� � / � � *
� -�.	� � * � � -�� ��� � ���
� - / � � * � � �
� � *	� � *&- � +�� � 1
� � -�� � * � 
 �� 	�# 	
���%��)� � 0
� ��� � � * � � .�� � / � ��*
� ��� � � *&- ��-
� � ��� � * � � � � � � � � ��� ��+

S54Ep7698:4 � n � �zZL=A69D�;�=�6K[P4EDF?�M&69DAc9\EVP6G[ IJ4b=Y4>[x�E|F?A<�DY4

[P� �`<
[]V�=A6 � ��
������&ex4EI96G<�M�V�lAV]M&69[]WuV>=�6KW�Z&69WA4EZ�4Ec9\EV `�� 
��+� e c DA6GI96G;&;��bZ&<
V�l7Va<�DA;LM�4EDNM�6�=A6�<
D ��I9<�V

[P4E<
;mIG69=AVzV�?Q[x4E<�;�MO4EZL=A6@6X=A4bMO4�[x4EZLIJ4E=A4B;�\bVz4EWAZL69;&6GDNMO4E=Y4b;�DY4BMO4bpu6G8:4 �7V�lbM�4E<
;5IJ4EZ&4EIGM&69Z �
;LM&<
I94E;

;&\EVa<
DA=A<�;&W769DA;&�Jv�69<�;^WY4EZ�4>V]WA8:4bDA6�g&4E[]69DNM&V>=Y4E;^V�Z&=�69DA;^6��`<�;LM�6GDNM�69;GH

� ;BV�Z&=�69DA;BD � [P6GZ&V�;fV � ` � � 	 � c 6 � T ` � � 	 � c l74PWY4EZ�M�<�Z�=�V�<
D ��I9<�V>=AV�WA8
4EDA6�g&4
	

[]69DNM�V�l7D�69I96G;&;L<�MO4b[i=A6 V � �AV�Z�4b;BWY4bZ�4P6GDNM�Z&6GUN4xW7698�V�; 
	V�Z&DA6GI96G=AV�Z&6G;R=AVP[x4bM&69ZL<:4E8�?A;&4E=AVPDA69;�MO4E;

[P4EDF?�M�6GDAc��S69;Gl5W7V�Z�MO4EDNM�VqM �G[ I9VE[PVk=Y4bM�4k[ �
DA<�[x4]VC<�DA;LM�4EDNM�6 V � H �R?�M�Z&4qVEZ&=A6G[ I9V�[ I94EZ�4EI 	



^ X

'��!%��	��� � � � '��G� �b�!�	 �� � (��
��
���� �������	��
 ��
 � � ���b�!� �9� � ��� � %�� � ������� � � (�� �9�
- - * *&, + - � � � ��� �:-

*&-���* ����*)1 � - � * *&, + ��� � �
��� � � 1	� � / � � -), + * *&, + � � � �
��� � � 1	� � / � � � * *&, + - � � � ��� �:-
��-�� � � � ��+ + � - * *&, + � � � �

1 + * � + * *&, + � � � � ��� � �

* / �:- � � � * - � * *&, + � � � � ��� � �

��� � � ��� � + � - � * *&, + � � � �
� .	� � *	� � - � � * *&, + � � � �
� ��� � +	� � 0 � - -), + +)* *&, + � � � � ��� �:-
� .	� ��* + � *&, + +)* *&,#- � � � �

- - * *&, + � � � �
* � ��* � ��*). � - � +)* *&, + � � � � ��� �:-
- � � ��� � � � � - � +)* *&, + 1 � � �

� � � � -), + * *&, + � � � �
+ � - * *&, + � � � �

- � * *&, + � � � �

*)+	�:-�*	�:-�� � - � * *&, + � � � �

-�1	�:-�.	�:- / � - � * *&, + - � � �
� -�� � 0 � - *&, + * *&, + � � � �

+ � � * *&, + � � � � ��� � �

- - * *&, + � � � �

* 0 �
-)- � - � , + * *&, + � � � �

-�+	�
- 0 � � - * *&, + � � � �

� � � , + * *&, + - � � � ��� �:-
S54Epu6G8:4 �7V � �X4EZ�4EI�M�6GZ
�
;�M�<�IJ4E;XM&69I9D�V�8 ��UE<
IJ4b;_=Y4E;^V�Z&=�69DA;�4Ep769Z�MO4E;

M&69Z
��;LM&<
IJ4�WA4EZLM&<
I9?�8:4EZ � 4>V�ZL=A69[ � [ ` � � 	 � c |F?A6�Z&694E8
<�{J4EZ&��[x4EDF?�M&69DAc9\EVaDY4a[x�E|F?A<�DY4 � � V
	 � � V

=Y4��EZL6J4�=A6^<
D gL6�MO4E=�V�;9H�w�;�MO4�=A6GvE69Z��K<
DA<�I9<
4EZ3DAV�<
D�;LMO4bDFM&6a[�lFV�?P;L6�g&4�lh[��AV�Z&4E; =A69W7V�<
;�=�V <�DA;LM�4EDNM�6

<�DA<
IG<:4E8Y=AVQWA8:4ED�6�g&4E[]69DNM�V�l`6z4�VEZ&=A6G[ n T ` � � 	 �R6 � � 	�V c =Y4��bZ&6J4�=�6R;&V�W�Z�4E=AVE;X|F?A6R=A6�v�69Z&�><
DA<�	

IG<:4EZ^DAV]<
DA;�MO4EDNM&6]\`H �R?�M&Z&V 
�4bM�V]<
[]W7V�ZLM�4EDNM�6zM�Z&4bMO4a=Y4PW�Z&<
VEZ&<
=A4E=A6zWY4EZ&4P6	��6GI9?Ac9\EV�=Y4b;BV�ZL=A69D�;9H

� �EZ&694 =A6B<
D gL6�MO4E=AVE; � 4 �EZ&694QI9VE[�[P4E<�V�Z WAZ&<�V�Z&<�=Y4E=A6blSW7V�Z�MO4EDNM�VQ4E;@VEZ&=A6GDA;X8
<�UN4E=Y4b;T4K69;�MO4��EZL6J4



^ T
=A6�v�6GZ�\EV];&6GZ}4E;_W�Z&<
[]69<�Z�4E;X4a;L69ZL69[ Z&694E8
<�{J4E=A4E;9H

�B6G;LM&6�6	�`69[]WA8
VzVz=AVE[ ��DA<
VB69[ |F?A6^4b;3vE4bZ&<:�JvE69<
;jWuVS=A69Z&\EV�4E;L;&?A[]<
Zjvb4E8�V�Z&6G;369;�MO�

6GDFM&Z&6oVt<�DA;LM�4EDNM�6o=A6x<
D ��I9<
VC6�V � DY4b8@=AV��AVEZ&<
{GV�DNM�6�=�6�WA8:4bDA6�g&4E[]69DNM&VAl3V�W769Z&4Ec��S69;a4EUE69DA=Y4b=Y4E;

=A6GWuVE<
;_=AV � DY4b8�=AVP��V�Z&<�{9V�DNM�6zZL6GM&V�Z&DY4bZ�\EVaWY4EZ&4>pY4E;&6�=A6�=Y4b=AV�;^WY4EZ&4 
	?`M�?AZLV]W�8:4EDA6 g&4E[]69DNM�VAH

�j4bZ�4xZL69;&VE8�v�6GZRVo4EUE69DA=Y4b[P6GDFM&V�=Y4E;}V�Wu6GZ�4Ec��`6G;R=Y4PM�4Ep7698:4 �7V�luI9V�DA;�M�Z ��< 	�;&6Q?�[

[]V`=�698
VQpY4E;&694E=AV]69[ W�Z&V�U�Z&4E[P4EcJ\EV>8 ��U�<�IJ4QW7V�Z_Z&6G;LM&Z&<
c��`6G;9lY?A;&4EDA=AV]WAZL69=A<�IJ4E=AVE;9lY|F?A6�;&6GZ�\EV]Z&6G; 	

W7V�DA;&��vE69<�;�6G[ 69D�I9V�DNM�Z&4EZT4�=�<
;LM&Z&<�pA?A<
c9\EVR=A6^�AVEZ��EZL<
V�;�=A6 
	V�ZL[x4z4z;&4bM�<�; 
�4E{G69Z�M�VS=Y4E; 4E; ZL69;LM&Z&<�c��S69;

6	��<�;LM&69DNM�6G;9H � ;3vb4EZL<:�Jv�6G<
;3=�69;LM&6^[PVS=A698�VBM&69Z�\bV 4b;3[P6G;&[P4E;3=A6 � DA<�c��S69; 4EWAZL69;L69DNMO4E=A4E; DAV�IJ4EW �!M�?A8�V

4EDNM&69Z&<�V�Z9H

� ;zZL69;�M�Z&<�c��S69;RIGV�[]V�WAZ&6GI96G=��9DAIG<:4�l � 
��+� eC6 � ��
������&ek;L69Z�\bVkZL69WAZL69;L69DNMO4E=A4E;�Wu6G8
V

WAZL69=A<�IJ4E=�V �
X `	vS<
=A6]WY4EU�H [ V c 6�4EWAZL69;L69DNMO4E=A4E;�DY4qMO4Ep7698
4 �
X`l3V�DA=�6 � � VyD � []69ZLVy=Y4yVEZ&=A6G[

|F?A6qW769ZLM&69DAIG6y4b;]VEWu6GZ�4Ec��`6G;9H � 8 � [ =A6G;LM�4E; 
�4b{ 	);L6oDA69IG69;L;��EZL<
Vs4�U�6GZ�4Ec9\EV�=A6kZ&69;�M�ZL<
c��S69;aWY4bZ�4

;&4bM�<�; 
�4E{G69ZKV�;Kvb4E8�V�Z&6G; =�6x=Y4bM�4C[ �
DA<�[x4�6P=Y4bM�4k[P4EZ&I94E=Y4�l 
	?ADAc9\EVy=Y4b;QpY4EZLZ&6G<
Z�4b;�M&69IGDAV�8 �EU�<
I94E;

6	��<�;LM&69DNM�6G;BDAVaWA8
4EDA6 g&4E[P6GDNM�VAH

�j4bZ�4z;�4bM&<
;�
�4E{96GZT�b;�=Y4bMO4b;�[ ��DA<
[P4E;j6_=A4bMO4E; [P4EZ&I94E=Y4E;j;�\EVKU�69Z&4E=AV�;�W�Z&69=�<
IJ4b=AV�;

6aZ&6G;LM&Z&<
c��`6G;9H �j4EZ&4C4q=Y4bM�4k[ �
D�<
[P4P;&6GU�?A6 	);&6x4E;�IJ4EZ&4EIGM&69Z �
;LM&<
I94E;z=AVkWAZ&6G=A<
I94E=AV � ^ `	vS<
=A6aWY4bUAH

[
X c ljUE69Z�4bDA=AVtZL69;LM&Z&<�c��S69;Q;L<
[]<
8
4EZ&6G;�� � \ ` vS<
=A6PWY4EUAH [
X c H����yWA4EZ�4k=Y4bMO4C[x4EZLIJ4E=A4C?A;LV�? 	);L6xV

WAZL69=A<�IJ4E=�V �7[ `	vS<
=�6�WY4EUAH [
X c l U�6GZ�4EDA=�VoZ&69;�M�ZL<
c��S69;z;L<
[]<
8
4EZ&6G;}� � T ` vS<
=A6�WA4EUAH [ V c H S V`=A4E;�4E;

ZL69;LM&Z&<�c��S69;_U�6GZ�4E=Y4b;�WA4EZ�4>;�4 M�<
;�
�4E{96GZ^69;LM�4E;^8
<�[P<!MO4Ec��`6G;@;�\bVP4bWAZ&6G;&69DNM�4E=Y4E;�DY4>MO4Ep7698
4 � T`H

�j4bZ�4 � DA4E8
<�{J4EZ 
�4E8!MO4E[ 4E;yZL69;LM&Z&<�c��S69;y|F?A6 M�Z&4bMO4E[ =�V�[x� ��<�[PV�=A6 Z&6GI9?AZL;&V�;

=A<�;&W7V�D �!v�69<�;X6z=AVa[ �
DA<�[PV DA69IG69;&;&�EZ&<�Va69[ �EZL6J4E;_=�6GM�6GZ&[]<
DY4b=Y4E;9H ��[x� ��<�[PV =A<
;LWuVED ��vE698 � 
�4EIG<
8 	

[]69DNM�6QZ&69W�Z&69;L69DNMO4b=AVCW7698�V�WAZL69=A<�IJ4E=AVkn X `	vS<
=�6>WY4EUAH [ [ c H �j4EZ&4�I9ZL<:4Ec9\EV�=A6G;LM�6apY4b;LMO4o4bU�Z&?AWA4EZ

M&V`=Y4b;C4b;CV�W769Z&4Ec��S69;k|F?A6r?`M�<
8�<
{94E[ ?A[ =�6GM�6GZ&[]<
DY4b=AV�Z&69IG?AZ&;LV�6 ;&?ApA[]6GM&69Zy4 ZL6J4E8�<
{J4bcJ\EV�;&<�	

[�?�8�M �bDA6J4]4EV�D � []69ZLV�[x� ��<�[PV]=A<�;&W7V�D ��vE698m=AV�ZL69IG?AZ&;LVAl W7V�ZLM�4EDNM�V�WY4bZ�4PI94E=Y4xZL69IG?AZ&;LV�M�69ZL69[]V�;



^ [

������� � ���
���7� 03����� � � 	��;��� ����������� ?���E

�)������� ?
T1j

Ab< 5 = Ah= 5KJ = Ad= A
T2j

E
T1j �

< 5 =
�
= 5KJ =fH =

≤ T2j

�)������� ?
T2j

A�> 5 = Ah= 5KJ = Ad= A
T3j

E
T2j �

> 5 =
�
= 5KJ =fH =

≤ T3j
= <+HN= O HN=7P HN> M

�)������� ?
T3j

Ab< 5KJ Ah= 5KJ = Ad= A
T4j

E
T3j �

< 5KJ
�
= 5KJ =fH =

≤ T4j

>7P HN>�� H M > H M P

�)������� ?
T4j

A M 5 = Ah= 5KJ = Ad= A
T5j

E
T4j �

M 5 =
�
= 5KJ =fH =

≤ T5j

M � H O <+H O > H O J

�)������� ?
T5j

A�= 5KJ Ah= 5KJ = Ad= A
T6j

E
T5j �

= 5KJ
�
= 5KJ =fH =

≤ T6j

�)������� ?
T1j

A�> 5 = Ah= 5KJ = Ad= A
T2j

E
T1j �

> 5 =
�
= 5KJ =fH =

≤ T2j

=�� H�<�> HN>7= HN>7> HN> O

�)������� ?
T1j

A�> 5 = Ah= 5KJ = A < 5 = A
T4j

E
T2j �

> 5 =
�
= 5KJ =fH3< 5 =

≤ T4j

> J HN>7R H M = H M <+H M O

�)������� ?
T2j

A M 5 = Ah= 5KJ = A < 5 =]A
T5j

E
T2j �

M 5 =
�
= 5 <�=fH3< 5KJ

≤ T5j

M7J H M Q H M R H O =

�)������� ?
T1j

Ab< 5 = Ah= 5KJ = Ad= A
T2j

E
T1j �

< 5 =
�
= 5KJ =fH =

≤ T2j

�)������� ?
T1j

A M 5 = Ah= 5KJ = Ad= 5KJ A
T3j

E
T1j �

M 5 =
�
= 5KJ =fH = 5KJ

≤ T3j

=7> HN= M HN=7R H�< M

�)������� ?
T3j

Ab< 5KJ Ah= 5KJ = Ad= 5KJ A
T3j

E
T3j �

< 5KJ
�
= 5KJ =fH = 5KJ

≤ T3j

M7M H O > H O7O

�)������� ?
T4j

Ab< 5 = Ah= 5KJ = Ad= A
T5j

E
T4j �

< 5 =
�
= 5KJ =fH =

≤ T5j

�)������� ?
T1j

A�> 5 = Ah= 5KJ = Ad= A
T2j

E
T1j �

> 5 =
�
= 5KJ =fH =

≤ T2j

�)������� ?
T1j

A�> 5 = Ah= 5KJ = Ad= A
T3j

E
T1j �

> 5 =
�
= 5KJ =fH =

≤ T3j

= J H�<�= H�< O H�<�P

�)������� ?
T1j

A�> 5 = Ah= 5KJ = Ad= A
T4j

E
T1j �

> 5 =
�
= 5KJ =fH =

≤ T4j

<�R H�<�� HN> <+HN> Q

�)������� ?
T2j

A�> 5 = Ah= 5KJ = Ad= A
T5j

E
T2j �

> 5 =
�
= 5KJ =fH =

≤ T5j

�)������� ?
T1j

Ab< 5 = Ah= 5KJ = Ad= A
T2j

E
T1j �

< 5 =
�
= 5KJ =fH =

≤ T2j

�)������� ?
T2j

A�> 5KJ Ah= 5KJ = Ad= A
T3j

E
T2j �

> 5KJ
�
= 5KJ =fH =

≤ T3j

= Q H�<7<+H�< J H�< Q

�)������� ?
T3j

Ab< 5 = Ah= 5KJ = Ad= A
T4j

E
T3j �

< 5 =
�
= 5KJ =fH =

≤ T4j

S54Ep7698:4 �
X ����6G;LM�ZL<
c��`6G;_=A6 W�Z&69IG69=��GDAI9<
4�l � 
��+� e�6 � ��
������&e

?A[P4�Z&6G;LM&Z&<
c9\EVAlY;L69DA=AV �

•
��6GI9?AZL;&V][x\EV 	)=A6 	)V�pAZ&4 �

IG?A[�?A8
4bM�<!v�6�` �
T1,01

l
T4,01

l
T1,04

l
T4,04

l
T1,06

l
T4,06

l
T1,23

l
T4,23

l
T1,26

l
T4,26

l
T1,29

l
T4,29

l
T1,32

l



^ \

������� � ���
���7� 03����� � � 	��;��� ����������� ?���E

4 �.���.4 � ?
T1,31

A M = E
T1,31 ≥

M = M <

4 �.���.4 � ?
T1,15

A M = E
T1,15 ≥

M = < J

4Y�)�����
��� ?
T1,06

A�P E
T1,06 �

P =7P

4Y�)�����
��� ?
T1,25

A Q E
T1,25 �

Q > J

S54Epu6G8:4 � T ���^69;�M�ZL<
c��S69;_=A4bMO4a[ ��DA<
[P4 6�[P4EZ&I94E=Y4

T4,32

l
T1,36

l
T4,36

l
T1,39

l
T4,39

l
T1,41

l
T4,41

l
T1,43

l
T4,43

l
T1,45

l
T4,45

l
T1,09

l
T1,12

l
T1,20

l
T1,22

l

T1,24

l
T1,25

l
T1,28

l
T1,30

l
T1,31

l
T1,34

l
T1,35

l
T1,37

l
T1,38

l
T1,40

l
T1,02

l
T4,02

l
T1,03

l
T4,03

l
T1,08

l

T4,08

l
T1,13

l
T4,13

l
T1,33

l
T4,33

l
T1,42

l
T4,42

l
T1,44

l
T4,44

l
T3,05

l
T3,10

l
T3,14

l
T3,16

l
T3,18

l
T3,19

l

T3,21

l
T3,27 � l � ��l V�l ��l V`l ��l V�l ��l V`l ��l V�l ��l V�l ��l V�l ��l V�l �ElbV�l ��l V�l �El V�l ��lbV�l7nSl7n`l7n`l7n`l7n`lYn`l

n`lYn`l7n`l n`l7nSl n`l n`l7nSl ��l ��H T`l ��l �EH T`l ��l ��H T`l ��l �EH T`l �El ��H T`l ��l ��H T`l �El ��H TSl!XAl!XAlbX�l!XAlbXAl!X�lbXAl!X � l
� ��l ��l ��l ��l �El ��l ��l �El ��l ��l ��l ��l �El ��l ��l �El ��l ��l ��l ��l �El ��l ��l �El n`l n`lYn`l n`l7n`lYn`l n`l nSl n`l n`lYn`l
n`lYn`l n`l XAl7n`l!X�l n`lbXAl nSl!XAl7n`l!X�l7n`l!XAl nSlbXAl n`l �El ��l ��l �El ��l ��l ��l � � lbT c H

•
��6GI9?AZL;&V][x\EV 	)=A6 	)V�pAZ&4 �

IG?A[�?A8
4bM�<!v�6�` �
T6,01

l
T6,04

l
T6,06

l
T6,23

l
T6,26

l
T6,29

l
T6,32

l
T6,36

l
T6,39

l
T6,41

l
T6,43

l
T6,45

l
T3,09

l

T3,12
l
T3,20

l
T3,22

l
T3,24

l
T3,25

l
T3,28

l
T3,30

l
T3,31

l
T3,34

l
T3,35

l
T3,37

l
T3,38

l
T3,40

l
T5,05

l
T5,10

l

T5,14

l
T5,16

l
T5,18

l
T5,19

l
T5,21

l
T5,27

l
T1,07

l
T1,11

l
T1,15

l
T1,17 � l � � H T`l � H T`l � H T`l � H T`l � H T`l � H TSl � H T`l

� H T`l � H T`l � H T`l � H T`l � H T`l�n`lAn`lAnSlYn`l�n`lYnSlAn`lAn`l�n`lYn`l�n`lAn`lAnSlYn`l�n`lYnSlAn`l�n`lAn`lAnSlYn`l�n`l �El ��l ��l � � l � V�l
V�l V`l V�lbV�l V�l V`l V�l V�l V�l V�l V`l V�l V�l V�l V�l V`l V�lbV�l V�l V`l V�l V�l V�l V�l V`l7n`l7n`l7n`l7n`l7nSl7n`l7n`l n`l V`l V�l

V�l!V � l X c H

•
��6GI9?AZL;&V][x\EV 	)=A6 	)V�pAZ&4 �

IG?A[�?A8
4bM�<!v�6�` �
T2,01

l
T2,04

l
T2,06

l
T2,23

l
T2,26

l
T2,29

l
T2,32

l
T2,36

l
T2,39

l
T2,41

l
T2,43

l
T2,45

l
T2,09

l

T2,12

l
T2,20

l
T2,22

l
T2,24

l
T2,25

l
T2,28

l
T2,30

l
T2,31

l
T2,34

l
T2,35

l
T2,37

l
T2,38

l
T2,40

l
T2,02

l
T2,03

l



^ ^

T2,08

l
T2,13

l
T2,33

l
T2,42

l
T2,44

l
T2,07

l
T2,11

l
T2,15

l
T2,17 � l � n`l n`l n`l n`l nSl n`l n`l n`l n`l nSl n`l n`lIV�lIV�l

V�l V`l V�l V�l V�l V�l V`l V�l V�l V�l V�l V`l V�l V�l V�l V�l V`l V�l V�l7n`H T`l7n`H T`l7n`H T`l n`H T � l � n`l7n`l7nSl7n`l7n`l7n`l7n`l7nSl7n`l
n`lYn`l n`lbXAl�XAl!XAlbXAl�XAlbXAl!XAl�XAlbXAl!XAl�XAlbXAl!XAl�XAlbXAl!XAlbX�l!XAl!XAlbX�l!XAl!XAlbX�l!XAl!X � l ^ c H

•
��6GI9?AZL;&V][x\EV 	)=A6 	)V�pAZ&4 �

IG?A[�?A8
4bM�<!v�6�` �
T5,01

l
T5,04

l
T5,06

l
T5,23

l
T5,26

l
T5,29

l
T5,32

l
T5,36

l
T5,39

l
T5,41

l
T5,43

l
T5,45

l
T5,09

l

T5,12

l
T5,20

l
T5,22

l
T5,24

l
T5,25

l
T5,28

l
T5,30

l
T5,31

l
T5,34

l
T5,35

l
T5,37

l
T5,38

l
T5,40

l
T3,02

l
T5,02

l

T3,03

l
T5,03

l
T3,08

l
T5,08

l
T3,13

l
T5,13

l
T3,33

l
T5,33

l
T3,42

l
T5,42

l
T3,44

l
T5,44

l
T2,05

l
T2,10

l
T2,14

l

T2,16

l
T2,18

l
T2,19

l
T2,21

l
T2,27

l
T3,07

l
T3,11

l
T3,15

l
T3,17 � l � ��l ��l ��l ��l ��l �El �El �El �El ��l ��l ��l � H T`l

� H T`l � H T`l � H T`l � H TSl � H TSl � H T`l � H T`l � H T`l � H T`l � H T`l � H T`l � H T`l � H T`l7nSl ��l n`l ��l7nSl ��l7n`l ��l7nSl ��l7n`l ��lYn`l

��lYn`l n`lAn`l n`l nSl n`l n`lYn`l n`H T`l n`H T`l nSH T`lAn`H T � l � n`lYn`l n`l nSl n`l n`lYn`l n`l nSl n`l n`lYn`l!XAl!X�l!XAl!XAldXAl!XAl�XAl
XAl�XAl!XAlbXAl�XAl!XAlbXAl![�lbXAlb[�l�XAl [�l!XAl![�lbXAlb[�l�XAl [�l!XAl [`l!XAlbV�l V`lbV�lbV�l V`lbV�lbV�l V`l n`l7n`l nSl n � l � � c H

•
��6GI9?AZL;&V][x\EV 	)=A6 	)V�pAZ&4�w

IG?A[�?A8
4bM�<!v�6�` �
T3,01

l
T3,04

l
T3,06

l
T3,23

l
T3,26

l
T3,29

l
T3,32

l
T3,36

l
T3,39

l
T3,41

l
T3,43

l
T3,45

l
T4,09

l

T4,12

l
T4,20

l
T4,22

l
T4,24

l
T4,25

l
T4,28

l
T4,30

l
T4,31

l
T4,34

l
T4,35

l
T4,37

l
T4,38

l
T4,40

l
T1,05

l
T4,05

l

T1,10

l
T4,10

l
T1,14

l
T4,14

l
T1,16

l
T4,16

l
T1,18

l
T4,18

l
T1,19

l
T4,19

l
T1,21

l
T4,21

l
T1,27

l
T4,27

l
T4,07

l

T4,11

l
T4,15

l
T4,17 � l � ��H T`l ��H TSl ��H TSl �EH T`l �EH T`l �EH T`l ��H T`l ��H T`l ��H T`l ��H T`l ��H T`l ��H T`l ��H T`l ��H T`l ��H T`l ��H T`l

��H T`l �EH T`l ��H TSl ��H T`l ��H T`l ��H T`l �EH T`l ��H TSl ��H T`l ��H T`lmn`l � H TSlmn`l � H T`lmnSl � H TSlmn`l � H T`lmnSl � H T`lmn`l � H T`l�n`l

� H T`lAn`l � H T`lYnSH T`lAn`H T`l n`H T`lYnSH T � l � V�l!V�l!V�l!V�l!V�l!V�l!V�l!V�l!V�l!V�l!V�l!V�l�XAl�XAl!XAldXAl!XAldXAl!XAldXAl!XAldXAl!XAldXAl
XAl�XAl n`l7n`lYn`l n`l7n`lYn`l7n`l n`lYn`l7n`l n`lYn`l7n`l n`lYn`l7n`l ��l �El ��l � � l \ c H

•
�}<
;LWuV�D�<
pA<�8
<
=A4E=A6�[x� �`<�[x4Q=�VPZL69I9?�Z&;&V � WY4EZ&4]�bZ&6J4>;LV�WAZ�4b=AV�;9H

IG?A[�?A8
4bM�<!v�6�` �
T3,16

l
T3,18

l
T3,19

l
T1,20

l
T3,21

l
T1,22

l
T1,23

l
T4,23

l
T1,24

l
T1,25

l
T1,26

l
T4,26

l
T3,27 � l �KXAl

XAl�XAl n`lbXAlYn`l ��l V�lYn`l7n`l ��l!V�lbX � l � ��l ��l ��l7n`l ��l7nSl ��l ��l7nSl n`l ��l �El � � l V c H



^ �

•
�}<
;LWuV�D�<
pA<�8
<
=A4E=A6�[x� �`<�[x4Q=�VPZL69I9?�Z&;&V � WY4EZ�4a�EZL6J4>;&VEWAZ�4E=�V�;9H

IG?A[�?A8
4bM�<!v�6�` �
T5,16

l
T1,17

l
T5,18

l
T5,19

l
T3,20

l
T5,21

l
T3,22

l
T6,23

l
T3,24

l
T3,25

l
T6,26

l
T5,27 � l � nSl ��lAn`l

n`lYn`l n`l7n`l � H TSl n`l7n`l � H T`lYn � l � n`l V�l n`lYn`l V�l n`l!V�l V�lbV�l V`lbV�l n � l V c H

•
� � []69ZLV][P� �`<
[]V�=AVa6G|S?�<
WY4E[]69DNM&Vxw 
 	 ��=A<�;&W7V�D ��vE698$H

IG?A[�?A8
4bM�<!v�6�` �
T1,01

l
T1,04

l
T1,06

l
T1,23

l
T1,26

l
T1,29

l
T1,32

l
T1,36

l
T1,39

l
T1,41

l
T1,43

l
T1,45

l
T4,01

l

T4,04
l
T4,06

l
T4,23

l
T4,26

l
T4,29

l
T4,32

l
T4,36

l
T4,39

l
T4,41

l
T4,43

l
T4,45

l
T4,09

l
T4,12

l
T4,20

l
T4,22

l

T4,24
l
T4,25

l
T4,28

l
T4,30

l
T4,31

l
T4,34

l
T4,35

l
T4,37

l
T4,38

l
T4,40

l
T2,02

l
T2,03

l
T2,08

l
T2,13

l
T2,33

l

T2,42

l
T2,44

l
T4,07

l
T4,11

l
T4,15

l
T4,17 � l � ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��lun`lun`l7nSl nSl nSl nSl nSl nSl7n`l

n`lAn`l�n`lYn`l ��H T`l ��H T`l ��H TSl ��H T`l ��H TSl ��H T`l �EH T`l ��H T`l �EH T`l ��H T`l ��H T`l ��H TSl ��H T`l ��H TSl ��H T`l!V`l!V�l�V�l!V�ldV�l�V�l

V�l7nSH T`l7nSH T`lYn`H TSl7n`H T � l � �El ��l ��l ��l ��l �El ��l ��l ��l ��l �El ��l ��l ��l ��l �El ��l ��l ��l ��l �El ��l ��l ��l ��l �El ��l
��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l �El ��l � � l � c

•
� � []69ZLV][P� �`<
[]V�=AVa6G|S?�<
WY4E[]69DNM&Vxw 
 	�n�=A<�;&W7V�D ��vE698$H

IG?A[�?A8
4bM�<!v�6�` �
T6,01

l
T6,04

l
T6,06

l
T6,23

l
T6,26

l
T6,29

l
T6,32

l
T6,36

l
T6,39

l
T6,41

l
T6,43

l
T6,45

l
T1,09

l

T1,12

l
T1,20

l
T1,22

l
T1,24

l
T1,25

l
T1,28

l
T1,30

l
T1,31

l
T1,34

l
T1,35

l
T1,37

l
T1,38

l
T1,40

l
T5,05

l
T5,10

l

T5,14

l
T5,16

l
T5,18

l
T5,19

l
T5,21

l
T5,27 � l � � H T`l � H T`l � H T`l � H T`l � H TSl � H T`l � H T`l � H T`l � H TSl � H T`l � H T`l � H T`lAn`l

n`lYn`l n`l7n`lYn`l n`l nSl7n`l n`l nSl7n`l n`l nSl n`l7n`l nSl n`l7n`l nSl n`l7n � l � ��l �El ��l ��l �El ��l ��l �El ��l ��l ��l ��l ��l ��l
��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l ��l � � l � c

• � �
DA<�[PVQDA69IG69;&;&�EZ&<�VP=�V]ZL69IG?AZ&;LV � WA4EZ�4a�EZL6J4>;&V�W�Z�4E=AVE;9H

�@V�[]V�4z�EZ&694R=A6_<
D gL6GMO4b=AV�;3=A6�v�6GZ��z[x4bDFM&69Z n6`	=AV�<
; c ZL69I9?�Z&;&VE;�=A4R69;&W769IG<:4E8�<
=Y4b=A6

� � ��4�l�M�6GZ&6G[PV�;jVKUEZ&?AW7V
R∅

�
R22 � R23

lNV�?>;L6�g&4�l�M&V`=Y4b; 4E;3V�W769Z&4Ec��S69;�W769Z�M�69D�I969DNM&69;T�E; �EZ&694E;

=A6�;&VEWAZ�4E=�V�;@6�Z&6GI9<
IG8:4E=�V�; |S?�6}?�M&<
8
<�{J4E[ 4 6G;&W769I9<
4E8
<�=Y4E=A6 � =�6Gv�6GZ�\EV M�VEM�4E8
<�{J4EZ�?A[P4�|S?A4EDNM�<
=A4E=A6

[]69DAVEZ_|S?�6 [ `
R∅ ≤

[ c �



� �

I9?�[�?A8:4 M�<�vE6�`
T2,23

l
T2,26

l
T2,29

l
T2,32

l
T2,36

l
T2,39

l
T2,41

l
T2,43

l
T2,45

l
T2,20

l
T2,22

l

T2,24

l
T2,25

l
T2,28

l
T2,30

l
T2,31

l
T2,34

l
T2,35

l
T2,37

l
T2,38

l
T2,40

l
T2,33

l
T2,42

l
T2,44

l
T2,17 � l � nSl nSl7n`l

n`l7nSl7n`lun`l7n`l V�l V�l V�l V`l V�l V�l V�l V�l V�l V�l V`lIV`l V�l V�l V�lun`H T � l � n`l7n`l7n`lun`l7nSl7n`lun`l7n`l7n`lbXAl XAlbX�lbXAl
XAl�XAl!XAlbXAl�XAl!XAlbXAl�XAlbXAl!XAl�XAlbX � lb[ c


 ��� �����3. � � ����	'��� ����� ��	��

� ������� � �
��� ��� ���
	 � 	 � � � ��
�� ��	 

� ��	 ��
 � � � � � 

� ���
	��#���
� ��� � ����� ��� 	

� � 
 	 �
��	

�R;XZ&6G;&?A8!MO4E=�V�;XV�p�M&<
=AVE;@I9VE[�V>[]VS=A698�V =A6zW�Z&V�U�Z&4E[P4EcJ\EVK8 �EU�<
I94 W7V�Z@ZL69;LM&Z&<�c��S69;

[]V�;LM&Z�4EZ&4E[ 	);&6@pY4E;LM�4EDNM�6^;�4 M�<
;�
�4bM �EZ&<
VE;9H � p�?A;&I94 W7V�Z�;&V�8�?Ac��S69;�vS<:�JvE69<
; WY4bZ�4z<
DA;�M
	ED�I9<:4b;�Z&6J4b<
;�=AV

WAZLV�pA8�69[P4 
	V�<mpY4b;LMO4bDFM&6Q6 � I9<�69DNM�6bl 4EW769;&4EZ}=A6bl 4]WAZ&<�V�Z&<$lYDY\EVP;&69ZL69[ I9V�D��A69IG<
=AV�;�vb4E8
V�ZL69; �EM�<�[PVE;

IGV�[PW�Z&V�vb4E=AV�;GH �g6��`6G[PWA8�Va4EDNM�6GZ&<
VEZ 
	V�< ZL69;&VE8�vS<
=AV>6G[ ^ � []<
8�<
;&6GU�?ADA=�V�;@?A;&4EDA=AV]?A[ I9V�[]WA?�M�4 	

=AVEZ]IGV�[ WAZLV`IG69;&;&4E=AV�Z�� 
 ������
������ 	���l ^ � �B{q6 T � n � p =A6C[]69[ ��ZL<:4 �����yH � M�4Epu6G8:4 �7[

4EW�Z&69;L69DNMO4�VQ<
DA;�MO4EDNM�6B=A6R<�D �
IG<
V�=A6RI94E=Y4QV�W769Z&4EcJ\bVAl�4bU�Z&?AWA4E=Y4E;TWu6G8:4QV�ZL=A69[��Q|F?Y4b8 W769ZLM&69DAIG69[kH

� ; <
D 
	VEZ&[P4Ec��S69;�=Y4 MO4Ep7698
4 �
[ ;�\bV Z&6GWAZ&6G;&6GDFM�4E=Y4E;s4bM�Z&4�v � ;s=�V U�Z&� � I9V =A6

� 4EDNM&M�-�+�WY4EZ&4 
�4EI9<�8
<!MO4EZ]4s4EDA�E8
<�;&6k=AV�;�ZL69;&?�8�MO4b=AV�;9H w ;�M�6�4bWAZ&6G;&69DNM�4 	);L6�;&V�p 4 
	VEZ&[P4 =A6t?�[

U�Z&� � IGVx=A6�pA4EZ&Z&4E;BVEDA=A6�I94E=Y4xIGV�8
?ADA4PI9VEZ&Z&6G;&W7V�DA=A6�4P?A[P4P?AD�<
=Y4E=�6Q=A6KM�69[]W7Vx6QI94E=Y4x8�<
DA�A4P4

?A[P4QV�W769Z&4EcJ\bV>4�;&6GZ_Z&6J4b8
<
{94E=Y4�lFV>IGV�[PW�Z&<
[]69DNM&V�=Y4QpY4bZ&Z�4�IGV�Z&ZL69;LWuV�D�=A6�4EV�M�6G[PW7V�=A6}=A?AZ�4bcJ\EV
� ����� � ����� �"!#�%$'&)(*(,+.-0/2143'�
� ���5���2!067$8�9�9$):�;2�'�9<>=?�'&@(9$'A"�"!?:*!5&CB'�)A>BC<D�"��!51FE?G2E
H0IJ!5AK� !5&73'!5&7;2!5<K�*�%!L�5<>!?&)(9<K:M(9$

:M�"�5<K$'A�N#!5&2�9OQPSR7�%$8&@(M(#�5�'1T���)6"UV!�(9<>B)���2!%:*!5�0/71�$XWY!?�*�Z$81�!?&)(Z$[�2!%�5�'&@(*�9�'AK! �"!%I2�9�C�2/*45\'�7R



� �

'���%&���&� 
 ���!�:�������u%�� 
 � �  ��#� '���%&���&� 
 �����
�����
� %�� 
 � �  	�#�
� *&- � *&,#- � +&, ��, 0 ,#-�* � +&,#- ��� � * � � *&, � , � � +&, / ,#-�* � + �
� * � �#-), � � +&, 1 � +&,#-�* � +&,#- � � + � � * � �#-), � � +&, +&, / ,#- � � +&,#-�+ � + �
� *)+ � *&, � � +&, � � +&, ��, / � � *)1 � 1&, 0 � +&,#-�*&,#-���,#- 0 � +&, � * �
� * 0 � *&, +&, . � +&,#-)- � � *). � � ,#-�1&, . � +&,#- � ,#- � � + �
� * / � � , 0 � +&,#-),#- / ,#-)- � � -�* � *&, � � +&, � , ��,#-)- �
� -)- � � , / � +&,#-�� � +&, � - � � - � �#- � � +&,#-�1&, ��, � ��,#- 0 � 1 �
� - � �#- 0 , � + � +&, � *&, ��� , � � � + � � -�� � *&, � � +&, � , � � +&,#-�1 �
� -�+ � � * � +&, ��� , � 1&, � . � � -�1 � � , � � +&, +&, � � +&,#-�. �
� - 0 � 1&,#-�* � +&,#-�� � +&, � . � + � � -�. � � , 1 � +&, / , + � +&, � * � + �
� - / � � ,#-)- � +&,#-�*&, + � +&, ��� � + � � � * � � � � +&, � 0 , 0 , � -), � . � 1 �
� � - � 1&,#-)- � +&,#- � , . � +&, � 1 � + � � ��� � � . � +&, � -),#- � � +&, ��� � +&, ��� � 1 �
� ��� � � ��, � + � +&, � .&, ��* � +&, � ��, ��. � + � � � � � � * � +&, � ��, � � � +&, � 1 � +&, � + � 1 �
� � + � 0 ,#- � , � . � +&, � +&,#-�� � 1 � � � 1 � � � � +&, � ��, ��1 � +&, � / , + � � +&, + � � + �
� � 0 � 1&,#-)- � +&,#- � , . � +&, � / � � � . � ��� � +&, � 0 , � - � +&, � � � +&, � . � 1 �
� � / � ��+&, ��1 � +&, � / , +&-), + � � +&, +)+ � + � � � * � � � � +&, ��*&, ��� � +&, ��1&, ��- � 1 �
� � - � � 1 � +&, � � , � + � +&, � 0 � +&, � � � 1 � � ��� � + � , + � � +&, + 0 , 1&-), 1 � � +&, 1)+ � + �
� ��� �#-�.&, +).&, ��� , � +&, � 1 � + � � � � � � . � +&, ��1&, � 0 � +&, + ��, � 0 � 1 �
� � + � ��* � +&, � / , � / � +&, +)+ � +&, +)* � 1 � � � 1 � + 0 , +). � +&, 1&-), 1 � , 1)1 � +&, 1 0 � + �
� � 0 � � � � +&, + � , ��- � +&, 1)+&, + � � 1 � � � . � � � � +&, +)+&, � � � +&, 1)1 � +&, +)1 � 1 �
� � / � 1).&, 1 / � +&, 0 � , 0 � � +&, 0 .&, 0�/ � � ��* � ��1 � +&, 1&-), ��+ � +&, 1 / , 1 � � 1 �
� ��- � 0 * � +&, 0 � , 0 � � +&, 0 1 � +&, .)*&, .&- � � � � �#- / , 0 - � +&, � ��, � 0 , � . � + �
� � � � 0 . � +&, .)*&, . � � +&, . � � +&, .).&, . / � � � � � � *&, 0�/ � +&, � 1&, � / , � * � + �
� ��+ � . � � +&, . ��, .)1 � +&, .). � +&, / � , / ���
S54Ep7698
4 �7[ � �)DA;�MO4EDNM�6K=A6�<
D �
I9<�V�=A6�IJ4b=Y4]VEWu6GZ�4Ec9\EV

=Y4>V�W769Z&4EcJ\bVAH

�j4bZ�4�[P6G8
�AV�Z&4EZ�4�vS<
;L?Y4E8
<�{J4Ec9\EVt=AV�U�Z&� � IGV =A6 � 4EDNM&Ma=Y4b;]<�D 
	V�ZL[x4Ec��`6G;QIGV�D 	

M&<
=Y4E;KDY4CM�4Ep7698:4 �7[t4CI9V�DA;�M�ZL?AcJ\EVy=A69;�M�6 
	V�<�=A<!v`<�=A<
=�VCW7V�ZYS ��� l5VEDA=A6o4E; � U�?AZ&4E; � ^ l � �`l n �

ZL69WAZL69;&6GDNMO4E[ ZL69;LWu6GIGM�<!vb4E[P6GDNM�6>V�;RUEZ�� � IGV�;z=Y4E;fS ��� ;z<
D gL6�MO4E=�V�;6` � � �a�
� � T c l ;&V�WAZ&4E=AV�;U` � �7[

� �Nn \ c 6�ZL69I9<�I98
4E=AV�;Y` �Nn ^ � �
X�T c H

�@V�[�V�<
D�;LMO4bDFM&6}=A6}<
D ��I9<
VK=A6BIJ4E=Y4�VEWu6GZ�4Ec9\EVQ6RVE;@U�Z&� � I9VE;X=A6 � 4EDNM&MTM�V�ZLDY4 	�;&6

W7V�;&; ��vE698T4EDY4E8�<
;�4bZ 4k?�M�<�8
<�{J4Ec9\EVq=AV�;QZL69IG?AZ&;LV�;�6�
�4b{969Z 4E8�U�?A[P4E;�I9V�DA;L<
=A6GZ�4Ec��`6G;Q;LV�pAZ&6xVCM�6G[PW7V



�Nn

�j<�U�?AZ�4�� ^ � � Z�� � IGVa=A6 � 4EDNMLMB=A46S ��� <
D gL6GMO4b=AV�;

M&VEMO4E8SWY4EZ&4 � DY4E8�<
{94EcJ\EVB=Y4E;3VEZ&=A6GDA;9H ��69;�M�6_6��`6G[PWA8�V�4R�EZL6J4R=A6_<�D gL6GM�4E=AV�; `�V�ZL=A69DA;�� � �_��� � T c 
	VE<

IGV�DA;&<�=A69Z&4E=Y4]WAZ&<�V�Z&<!MO�EZL<:4�l`WuV�Z�MO4EDNM&VAlYM�VS=Y4E;B4E;}V�W769Z&4Ec��S69;�=A6G;LMO4b;RV�Z&=�69DA; 
	V�Z�4E[�4b;BWAZL<
[]69<�Z�4E;^4

;L69Z&6G[ 4EUE69DA=Y4b=Y4E;9H ��V�U�VQ69[ ;L69U�?�<
=Y4>4E;_VEZ&=A6GDA;_Wu6GZLM&69DAIG69DNM�6 �>�EZ&694�=A6z;&VEWAZ�4E=�V�;Y` � �7[>� �Nn
\ c



� V

�j<
UE?AZ�4 � � � � Z&� � I9Va=A6 � 4EDNM&M^=Y46S ��� ;&V�W�Z�4E=AVE;



�
X

�j<�U�?AZ�4an � � � Z&� � IGV]=�6 � 4EDNM&M^=A46S ��� Z&6GI9<�I98:4b=AV�;



��T
6bl�WuV�Z � 8�M&<
[]VAl 4q�EZL6J4�=A6>ZL69IG<
I98
4E=AV�;]` �Nn ^ �
�
X�T c H � W�Z&<
VEZ&<
=A4E=A6�W7V�Zz�EZL6J4 
	V�<j?A;�4E=A4k4bWu6GDY4E;

WY4bZ�4>;&<�[PWA8�< � I94EZ@Va6	��6G[PW�8
VAH

�BVEZ&[P4E8
[]69DNM�6bl�4�WAZ&<�V�Z&<�=Y4E=A6x4EWY4EZL69IG6o69[ I94E=Y4�V�ZL=A69[ WAZ&<�V�Z&<�{J4EDA=�V�4E|F?A698
4E;

IGV�[ [x4b<
V�Z�<�[PW7V�Z�M
	EDAIG<:4tDAV WAZLV`IG69;&;LVsWAZLV`=A?`M�<�vEV =A4 69[]WAZL69;�4`H �iWAZLV`IG69=A<�[P6GDFM&V =�6CpA?�;&IJ4

?�M&<
8�<
{J4b=AV 
	VE< 4EUE69DA=Y4bZTM�VS=Y4E;X4E;@V�W769Z&4Ec��S69;@DAV><
DA;�MO4EDNM&6}=A6R<�D �
IG<
VK[x4b<
;@IG69=AV�l�=A6z4bI9V�ZL=AV>I9V�[�4

WAZL<
V�ZL<
=Y4b=A6R=Y4a�EZL6J4a4]|F?Y4b8�Wu6GZLM�6GDAI96bH

� ;^ZL69;LM&Z&<�c��S69;_|F?A6zM�Z&4bMO4Jvb4E[�=Y4E;_=Y4bM�4E;_[P4EZ&I94E=Y4E;GlY4EWA8�<
IJ4b=Y4E;XDY4b;_V�Z&=A6GDA; � � [

6 �Nn T`l�VEDA=A6]4kW�Z&<
[]69<�Z�4xVEWu6GZ�4Ec9\EVq=A6aIJ4E=Y4qV�ZL=A69[ =�6Gv�6GZ��k<
DA<�I9<:4bZ}DAVq<
D�;LMO4bDFM&6 T `	I9<�DAI9V c 6 \

`	;&6GM&6 c l�Z&69;LWu6GIGM&<�vb4E[]69DNM�6bl 
	V�Z�4E[ ;&4 � ;�
	69<�M�4E;9H � V�ZL=A69[ � � [y<�DA<
IG<
V�? DAVt<�DA;LM�4EDNM�6 [ `�;&6G<
; c 6�4

V�ZL=A69[ �Nn T�<
DA<�I9<
VE?�DAV]<
DA;�MO4EDNM�6Y\SH

� ;jZ&69;�M�ZL<
c��S69;jZ&6�
	6GZ&6GDFM&69; �R=Y4 MO4}[ �
DA<�[x4_=A6@<
D ��I9<
V�=Y4E;jV�Z&=A6GDA; � � T�6 � V ��l�VEDA=A6

4E[QpY4E;�=A6GvE69ZL<:4E[ <�DA<
IG<:4EZ}4EW �E;KVk<
D�;LMO4bDFM&6 V � l 
	V�Z�4E[~;�4bM&<
; 
	6G<�M�4E;9H � � � Tq<�DA<
IG<
V�?�D�VC<�DA;LM�4EDNM�6

V � H T�69D�|S?A4EDNM�VP4aVEZ&=A6G[ � V �K<
DA<�I9<
VE?�DAVa<
DA;�MO4EDNM&6 V
[�H TSH

�j4bZ�4k4C4EDA�E8
<�;&6>=Y4q?�M�<�8
<�{J4Ec9\EV�=AV�;�ZL69I9?�Z&;&VE; 
	V�<3IGV�DA;L<
=A6GZ�4E=Y4C4o69;&W769IG<:4E8�<
=Y4b=A6

�}l5WuV�<�;Q6G;LMO4tW7V�;L;&?A<X?�[x4kZ&69;�M�ZL<
cJ\bV�=A6�[ �
DA<�[x4oDA6GI969;L;&<�=Y4E=A6qDY4t�bZ&6J4t<�D gL6GM�4E=AV�; =A6qn `	=AV�<
; c

ZL69I9?�Z&;&VE;9l�4E8 � [�=A6�;L69ZR?`M�<
8�<
{94E=Y4aDY4E;RV�?`M�Z�4b;R�EZL6J4E;GH � MO4bpu6G8:4 �7\x4EWAZL69;&6GDNMO4oV�;}<�DNM�69Z�vb4E8
V�;B6QV

M&VEMO4E8 DAVa|S?A4E8m4>69;&W769IG<:4E8�<
=Y4b=A6 � � ?�M&<
8
<�{J4E=A4�H

�@V�[]V 
	V�<�<
[]WuVE;LMO4�?�[x4oDA6GI969;L;&<�=Y4E=A6][ ��DA<
[P4x=A6Pn `�=AVE<
; c ZL69IG?AZ&;LV�;QDY4q�EZL6J4

<�D gL6GM�4E=AV�;�Z&6G;LMO4bZ�4E[�4EW769DY4b; [ `	;&69<�; c Z&69IG?AZ&;LV�;_WY4EZ&4Q4EUE69DA=Y4b[P6GDFM&V�=Y4E;TV�?�M&Z�4E;@�EZ&694E;9H �R;@<�DNM�69Z 	

vb4E8�V�;}V�D�=A6>;�\EVq?�M&<
8�<
{J4b=AV�; ^ `�V�<!M�V c Z&69IG?AZ&;LV�;�;�\EVq4b|S?�698
6G;z69[i|S?�6]6G;LM��q;L69DA=�VkZL6J4E8�<
{94E=AV�?A[P4

V�W769Z&4EcJ\bV�Wu6GZLM&69DAIG69DNM�6K�>�EZL6J4�<
D gL6GMO4b=AV�;9H w�;�MO4�<
D 
	V�Z&[P4EcJ\bVQW7V`=A6};&69Z_VEp�M�<�=Y4 v�6GZ&< � IJ4ED�=AV 	);L6�4E;

=Y4 MO4E;_=A6�<�D �
IG<
V�=Y4b;�VEWu6GZ�4Ec��`6G;B4bWAZ&6G;&69DNM�4E=Y4E;�DY4>MO4Ep7698
4 �7[>6KVE;�<�DNM�69Z�vb4E8
V�;@=Y4aM�4Ep7698:4 �7\SH

�R?�M�Z&4 4bDY�E8
<�;&6qZ&694E8
<�{J4E=A4 � V Wu6GZ&I96GDNM�?Y4E8�=A6C?�M�<�8
<
{94EcJ\bV�=Y4E;]69;&W769IG<:4E8�<
=Y4b=A69;Gl

V�?�;L6�g&4�l�Vq?�M&<
8
<�{J4E=�Vx;&VEpAZ&6aVoM�VEM�4E8j6	�`<
;LM&69DNM�6]DF?A[ IG69ZLM&Vq<
DNM�6GZLvb4E8
Vo=�6�M�69[]W7VAH � V�Z�6��`69[]WA8
V�l



� [

�)DNM�6GZLvb4E8
V S VEMO4b8 ��M&<
8
<�{J4E=�V �)DNM�69Z�vb4E8
V S5VbMO4E8 �^M�<�8
<
{94E=AV

�EH T
`
n n n

`
n`H T [

n`H T
`
V�H T ^ V�H T

`
X�H T [

XAH T
`
\`H T ^ \`H T

`
�`H T [

��H T
`
� n ^ � n

`
�
[ X

�7[
`
� � ^ n T`H T

`
n \ X

n \
`
n ^ H T ^ n ^ H T

`
V � X

V �
`
V V X V V

`
V�T`H T ^

V�T`H T
`
V�\`H T [ V�\`H T

`
X X X

X X
`
X�[ [ X�[

`
X�[�H T X

X�[�H T
`
X ^ H T [ X ^ H T

`
T XAH T X

T;XAH T
`
T
[�H T [ T;[�H T

`
T ^ H X X

T ^ H X
`
[ � H X [ [ � H X

`
[
X X

[ ��H T
`
\ ��H T n \ ��H T

`
\�n X

\�n
`
\;X [ \;X

`
\;XAH T X

\ ^ H T
`
\ ��H T n \ ��H T

`
^ � H T [

^ � H T
`
^ n`H T X ^ X

`
^ [ n

S54Ep7698
4 �7\ � � DY�b8
<
;L6R=Y4a?�M�<�8
<�{J4Ec9\EV�=Y4>69;LWu6GI9<
4E8
<�=Y4E=A6 �

Vs<�DNM�69Z�vb4E8
VsIGV�[ <
D ��I9<
V DAV�<
D�;LMO4bDFM&6 ��H Tr6yM � Z&[]<
DAV DAV�<
D�;LMO4bDFM&6 n M�6G[ ?A[ W769Z&IG69DNM�?A4E8z=A6

?�M&<
8�<
{J4bcJ\EVq=A6qn
T 4�H �`6PV�;6\ T 4 ZL69;LM�4EDNM�6G;�DY\EV 
	VEZ�4E[ ?�M&<
8
<�{J4E=�V�;�69[ DA69DA�F?A[P4yV�?`M�Z�4 S ��� l

6G;LM�6G;Q6G;LMO4bZ&<:4b[ V`IG<
V�;LV�; D�69;LM&6xW769Z �
VS=AVAH �54EZ�4k?A[x4C4EDY�E8�<
;L6>I9V�[]WA8
6�MO4q=Y4CVSI9<�V�;&<�=Y4E=A6a=A6�v�6 	);&6

IGV�DA;&<�=A69Z&4EZ^4>?�M�<�8
<�{J4Ec9\EV�69[ M�VS=Y4E;�4E; S ��� 69[ ?A[ Wu6GZ
�
VS=AVa=A6zM�6G[PW7VAH



��\
� ������� � �
� �����
� �
	 � 	 � � � ��
�� ��	 

� ��	 ��
 � � � � � 

� � �
	 � ���
�
� � ��� ��� � � �%�

� ��� 	 ��
 
 ����	

� 8 � [ =AV 6	�`69[]WA8
V 4EIG<
[P4�l^69;LM&6 []VS=A698�Vs69;�MO��;&69D�=AV ?`M�<
8�<
{94E=AVsDAV WA8
4EDA6�g&4
	

[]69DNM�Vx=Y4E;RV�ZL=A69D�;R=A6�[P4EDF?�M�6GDAcJ\bV�=A6�?A[P4P<�[PW7V�Z�MO4EDNM�6KW76GM�ZLV`|F? ��[P<�IJ4aDY4EIG<
V�DY4b8�H � pY4E;L6�=A6

=Y4b=AV�;Q=�69;LM�4�69[]WAZ&6G;�4yW7V�;&;L?A<XI94E=Y4E;�M�Z�4b=Y4E;]V � `�=A6G{ c 6G;&W769I9<
4E8
<�=Y4E=A6G;QIGV�[ 4EWAZ&V �`<
[P4E=Y4b[P6GDFM&6

T � `�IG<
DA|�_A6GDFM�4 c WAZLV � ;L;&<
VEDY4E<
;�W7V�ZT6G;&W769IG<:4E8�<
=Y4E=�6El`n � 6G|S?�<
WY4E[]69DNM&V�;@IGV�DA;&<�=A69Z&4E=AV�;TZ&6G;LM�ZL<�M&<�v�VE;@6

4EW�Z&V �`<
[P4E=Y4E[]69DNM�6YV�H � � � `	M&Z �9;B[P<�8 c V�ZL=A69D�;R=A6Q[P4EDF?�M&69DAc9\EV�|F?A6�U�6GZ�4E[ 6G[ M&V�Z&D�Vx=A6�� � H � � �

`	=A69{K[P<�8 c V�W769Z&4Ec��S69;B4P;L69ZL69[ 4EU�6GDA=Y4E=Y4b;9H � 69[]WAZ&6G;�4 � =A<�vS<�=A<
=Y4>6G[�4EWAZ&V �`<
[P4E=Y4b[P6GDFM&6 n � �

S ��� � ;@VEDA=A6R4KIJ4E=A4 Z&6G?ADA<
\EVQ=AV WA8:4bDA6�g&4E[]69DNM&V ;&\EVQ=A6GI9<�=A<
=AVE;�vb4E8�V�Z&6G;T[P� �`<
[]V�; 6B[ �
D�<
[]V�;�=A6

I94E=Y4>Z&6GI9?AZL;&V�4>;L69Z^?A;�4b=AVAH

� [PVS=A6G8
V�4bWA8
<�IJ4E=AV 4�69;�M�6RIG69DY�bZ&<
VQDA69IG69;&;L<�M�4>4EWAZ&V �`<
[P4E=Y4b[P6GDFM&6Rn `	=AV�<�; c [P<�	

DF?�M&V�;QWY4bZ�4y4bWAZ&6G;&69DNM�4EZ�?A[P4C;LV�8
?Ac9\EVy|F?A6P;�4bM&<
;�
�4EcJ4C4CM�VS=Y4E; 4E;QZL69;�M�Z&<�c��S69; <
D 
	V�ZL[x4b=Y4E;9H
�B6 	

vS<
=�VC4bVkUEZ�4EDA=�6]D � []69ZLVq=A6a<
D 
	V�ZL[x4bc��S69;9l 4kpA?�;&IJ4qW7698
Vq<�DA;LM�4EDNM�6a[ ��DA<
[]Vx=�6]<�D �
IG<
V�=�6]I94E=Y4

V�W769Z&4EcJ\bVAlTIGV�[]V�4EWAZ&6G;&6GDFM�4E=AV DAV 6	�`69[]WA8
VAl�[�?A<!MO4E;�vE69{G69;xDA\EV � W7V�;L;
��vE698^69[ pY4E< �`V�M�6G[PW7V

IGV�[PW�?�MO4EIG<
V�DA4E8�H>w�;�MO4qZ&69;�M�ZL<
cJ\bVy4EVq?A;LVy=AVq[]V`=�698
V 
	VE<�;&V�8�?AI9<�V�DY4E=Y4�IGV�[ ?A[P4o8 ��U�<�IJ4�=A6aZLV 	

M&?A8:4EUE69[klYV�DA=A6KV�W769Z�4bc��S69; 
	VEZ�4a=AV��AV�ZL<
{GV�DNM�6K=A6 W�8:4EDA6 g&4E[]69DNM�V `�<
D 
	V�Z&[P4E=Y4E;^4bVx;&<�;LM&69[P4 c ;�\EV

=A6G;&IGV�DA;&<�=A69Z&4E=Y4E;Gl�=A<
[]<
DF?A<�DA=AV 	�;&6>Vt6G;&WY4bc9Vt=A6PpA?A;LIJ4t6x[]698��AV�Z&4EDA=AV 	�;&6];&<�U�DA< � IJ4bM&<�vb4E[]69DNM�6>V

ZL69;&?�8�MO4b=AV�;_69[ Z&698
4EcJ\bVP4bVaM&69[]WuVaIGV�[PW�?�MO4EIG<
V�DA4E8�H

�j4bZ�4}vS<:4Ep�<
8
<�{J4EZ 4R4bDY�E8
<�;&6T=AV�;3ZL69;&?�8�MO4b=AV�;3V�;5vE4b8
V�ZL69;3;&\EVz4EWAZL69;L69DNMO4E=�V�;�4bM�Z&4�v � ;

=A6KI9VEDA;&?A8!MO4E;^vS<
;L?Y4E<
;Gl WuV�Z^6	��6G[PW�8
VAl V]U�Z�� � I9Vx=�6 � 4EDNM&M9H � � U�?AZ�4Pn �Q4EWAZ&6G;&6GDFM�4x69;�M�6KU�Z�� � I9V

WY4bZ�4a4E8
UE?A[x4b;XV�Z&=�69DA;^=AVaIJ4b;&V]Z&6J4b8�H

�R?�M�Z&4Q<
D 
	V�Z&[P4EcJ\bVQDA6GI969;L;��EZL<:4�DY4>4bDY�E8
<�;&6B=Y4QWAZLV�U�Z�4b[x4Ec9\EV � 4EWAZ&6G;&6GDFM�4E=Y4>DY4



� ^

�j<�U�?AZ&4an � � w �`69[]WA8
Va=AV]U�Z�� � I9Va=A6 � 4EDNM&M

� UE?AZ�4xn�nSH�w�;LM�4PMO4Ep7698
4 � ?�M&<
8
<�{J4E=A4aWA4EZ�4]<
D 
	V�ZL[x4bZ^4PIJ4bWY4EI9<�=Y4E=A6K[P� �`<
[P4a=�<
;&W7V�D �!v�6G8 6Q4PI94 	

WY4bI9<
=A4E=A6�[ ��DA<
[P4X69[gIJ4E=A4BS ��� H � W���;34�Z&694E8
<�{J4Ec9\EVB=A4};&<�[�?A8:4bcJ\EVAl V�; vb4E8
V�ZL69; Z&694E<
; ?�M�<�8
<�{J4E=AVE;

6G[ IJ4b=Y4>�EZ&694�;�\EV>IGV�[]WY4EZ�4b=AV�;XIGV�[ V�;Xvb4E8�V�Z&6G;@<�D 
	V�Z&[P4E=AVE;9lFv�69ZL< � I94EDA=AVaW7V�;&; ��vE69<
;^4b8�M�6GZ�4Ec��`6G;

DY4b;]|F?Y4bDFM&<
=Y4b=A69;P=AV�;a[x� ��<�[PVE;>6C[ �
DA<�[PVE;Q=A6 � =AVs4�6��`IG69;&;LV�V�? 
�4E8�M�4�=�6CWAZLV � ;L;&<
VEDY4E<
;a6G[

=A6�M�6GZ&[]<
DY4E=A4E;^�EZ&694E;9H

�j4bZ�4 
�4EIG<
8
<!MO4EZ�6G;LM�4z4EDY�E8�<
;&6TWuVS=A6 	);&6T?�M�<�8
<�{J4EZ 4RI9VEDA;&?A8!MO4R4bWAZ&6G;&69DNM�4E=Y4zDY4 � UE?AZ�4

n
VSH ��69;LM�4CIGV�DA;&?�8�MO4 � 4EWAZ&6G;&6GDFM�4E=Y4�l569[ I94E=Y4y�bZ&6J4`l5VkD � [P6GZ&Vk=A6]WAZ&V � ;&;&<�V�DY4E<�;�=A<
;LWuV�D ��v�6G<
;Gl

V�;�4E8�V`I94E=AV�;^6KV�;^DY\EVP4E8
VSIJ4b=AV�;9H �5V�Z�MO4EDNM&VAl WuVS=A6 	�;&6�I9VEDA;LM�4bMO4EZ�V]6��`I96G;&;&Vo=�6 WAZLV � ;L;&<
VEDY4E<
;^6G[

?A[P4P=�6GM�6GZ&[]<
DY4b=Y4x�EZL6J4]6QZ&694E8
<�{J4EZ�4E8!M�6GZ�4Ec��`6G;}DAV�;�vb4E8
V�ZL69;�=A6�[P� �`<
[]V�;_6�[ �
DA<�[PVE;_=Y4 � UE?AZ�4

n�n�WY4bZ�4>?�M�<�8
<�{J4EZT69;LM&6�6��`I96G;&;&Vx69[ V�?`M�Z�4b;B�bZ&6J4b;9lYU�6GZ�4EDA=�V]?�[x4>DAV�vb4>;&<
[Q?A8:4Ec9\EVAH



� �

�j<�U�?AZ�4anEn � Sj4bpu6G8:4>=A6�[x� ��<�[PVQ6K[ �
D�<
[]VQ=A6�WAZLV � ;&;L<
V�DA4E<
;

�5<
U�?AZ&4an
V � S54Ep7698:4�IGV�[]WY4EZ�4 M�<�vb4�6GDFM&Z&6�V]Z&6J4b8 �qWY4E=�Z�\EVaDY4]4E8
VSIJ4bcJ\EV>=AVE;�W�Z&V � ;L;&<�V�DY4E<�;



� �������	��

� � � � ������
�������� � � �	����� �������

����� � ! � ��"���
�#$��� %$�&�	�$�����

')(+* ,�-/.	021+354768-

9;:=<?>A@B<�:DCE>A<?F�:HGJIK>5@B>5FKLB:NM+IOLB:PI�M+:RQKSK>+MA>+L):P@)FKLT:PUKVW>A<YXZ@[>]\_^`@TCE>AQaCE>+@�QK:
FKVWXRQK>cbBXR<?>AQaCE:5dK>�<YXRQJIOCB>+QKe+fR: ^`QKdKIK@gCELT^hXRViMA:P<�LB>A@TCELT^We+fR:�dO>?LT>+M+IOLB@B:R@[>?XRFKLB>A@B>AQJCEXRL[@T:PVWIOe+jN>+@
FkXZLEXl:P@m<?>A@B<�:P@+nZ>+@TCB>oCELBXRUkXRV`SK:pCB>AqP>;MA:P<�:r:PUNbT>]CE^`qR:sXRFKLT:RtuIKQKdKXRLvQK:P@m>+@TCBIKdK:P@mdkXrFKLB:RwPLEXR<?XRe+fR:
V`xPwP^WM+XyF�:PL�LT>+@gCELB^`e+jN>+@Az�{|XRV}CE~+MAQK^WM+X�CE>A<)��@B>HXRFOLB>+@T>+QaC�XZdK:�M+:P<�:�IK<?X�>]\_MA>+VW>AQaCE>=XRV�CE>+LTQkXZCB^`qZX
FkXZLEX=LB>+@T:PVWIOe�fR:�dK>�FOLB:PUKV`>+<?XR@)dK> :ZCE^W<�^W�+XRe�fZ:HM+:P<�UO^WQkXZCB:PLB^WXRV�ni<�>+@T<?:�XR@T@B^W<�MA:PQaCE^`QNIKX�M+:R<
F�:PIKMA:P@o>+@gCEIKdO:P@;QK:P@o<�>+^`:P@2XRM�XRdO�+<�^WM+:R@�QkXRMA^W:PQKXR^W@�>r@BIKX�IOCE^`VW^W�+XRe�fZ:/F�:PLoFkXZLTCE>pdkXR@o>A<?FOLB>+@BXR@;~
FKLBXZCE^`M�XR<�>+QaCB>sQNIOVhXOz

9�:PF�e�fR:8F�:RLiIOCE^`VW^W�+XRLvX8��� � XRM+:PQaCB>+M+>AI�XRF�xP@�>+@gCEIKdO:P@2^`QK^WMA^hXR^`@mdkXZ@2M+XRLEXRM]CE>ALB�W@��
CB^WM�XZ@odK:)FKLB:RUKVW>A<YX�X�@T>+L;CELBXZC�XRdO:�>sdK>sCE~+MAQK^WM+XR@|bB��M+:PQOSK>+MA^WdkXR@;QKX)V`^`CB>+LEX�CEIKLBXOn_@T>+QKdO:?GJIK>8XRF�xP@
@T^W<�IKVWXRe+jN>+@oX?��� � tu:P^�>+@TM+:PV`SK^WdKX)F�>+VWX�@BIkX)>]\_M+>AVW>AQJCB>[F�>+Lgtu:PLB<?XRQKMA>s>/FKLBXZCE^`M+^`dkXRdK>rFKXRLEX)>+VWXRU�:��
LBXRL;:)<?:NdK>+V`:Kzm��XRV`>s@EXRV`^W>AQJCEXRL;GJIK>8<?>A@B<�:�M+:P<�XZ@�qZXRQaCEXRwP>+QO@lXRFOLB>+@T>+QaC�XZdkXR@}QkX�<�:NdK>+VWXRwP>+<�>
F�>+Lgtu:PLB<?XRQKMA>rQkX�>]\_>AM+IKe+fR:?dO:P@;M��RV`M+IKV`:P@+nN>]\_^`@TCE^`I�IK<?X�LB>+@T^W@gCE�+QOM+^hX�F�>+V`:�XRIOCB:PLo>A<�IOCB^WVW^`��XRL�>+@gCE>
<�~ACB:_dK:�dK>AqN^`dK:HXR: t�X�CE: dO>�>+@gC�XRL�SKXRUK^`CBIkXRdK: X <�~ACE:NdK:P@/M+VW�R@B@T^WM+:R@+nvQK>AM+>A@B@B^�C�XRQOdK:KniQK:H^`QK�WMA^W:Kn

� �P�



� �O�
IK<?X�GJIK>+UOLEX?dO>8FKXRLEXRdO^WwP<?XOz

� >A@TC�XZM�X���@B>�C�XR<[U�~A< X�IOCB^WV`^W��XZe�fR:�dK:��������
	���
 ��� 
�� 
 � � ����������FkXRLEX�LT>+@T:PVWIKe+fR:
dK:?FKLB:RUKVW>A<YX�dK>���� � >AqN^`CEXRQKdK:�X�IOCE^`VW^`��XRe+fR:)dK>�@B^`@TCB>+<?XR@pFOLB:PFKLT^W>]C��RLT^W:P@An�GJIK>[XRVW~A< dK>[@T>+LB>A<
qR>+LBdKXRdK>+^`LEXR@2M�XR^ \OXR@g��FKLB>]C�X/FKXRLEX8:[dK>A@B>+QaqR:PV`qR>+dK:PLAn XR^WQOdkX/XZIK<?>AQaC�XRLT^hX >+< <�IK^�CE:8:P@�MAIK@TCB:P@oM+:R<
:}FkXRwaXZ<?>AQJCB:pdO>2V`^WM+>AQKe�XZ@|XZQNIKXR^W@ FkXRLBX}:pIK@B:KnZ^WQaqN^WUK^WXRVW^`��XRQOdK:o:}dK>+@T>+QaqP:PV�qN^W<�>+QaCE:Kzm�mXRLBXp>A@BM+:RVWSkX
dK:��������
	���
 ��� 
�� 
 � � ����������tu:PLBXR< CE>+@gC�XRdO:P@vqZ�RLB^`:P@m:PI_CELB:R@v@B^`@TCE>A<YXZ@+nP:PU_CE>+QOdK:Z�c@T>�XR@B@T^W<�<YX�CE>+LT^hXRV
FkXZLEXDtuIOCEIOLB:=CELEXZUkXRVWSO:Kz�9 >+@TM+:PV`SkXyF�>+V`:��������
	���
 ��� 
�� 
 � � ����������dK>AqR>]��@B>	>+< tuIKQKe+fR:ydK>5@BIkX
FKLBXZCE^`M+^`dkXRdK>rdO>8IO@B:�>8> \_M+>+V`>+QaCE>8F�>+LTtu:RLB<?XRQKM+>sFKXRLEX�LB>A@B:PV`IKe�fZ:Kz

� @iLB>A@BIKV�C�XRdK:R@v:PUOCB^WdK:P@|QkXrLB>A@B:PV`IKe�fZ:sdK>;IK<�FKLB:PUOVW>+<?XldK>�wPLEXRQOdK>;F�:RLTCE>2tu:PLEXR<
> \OMA>+V`>+QaCE>A@/>Zn @T>+wPIOQKdK:	dK>+F�:P^W<�>+QaCB:�dK:�FOLBxPFKLT^W:�IK@TIk�RLT^W:Kn�>A@TCE>)FKVWXRQK>cbBXR<?>AQaCE:�>+LBX�IK<YX�@T:PVW^`M+^��
CEXRe�fR:�XRQaCE^`waXOno<?XR@YQO>+QKSJIK<?X�FKLT:PF�:R@TC�XyCE^WQOSkX�XZCB>+QKdO^WdK:��R@�QK>AM+>+@T@B^`dkXRdK>A@�>]\_^W@gCE>+QaCB>+@+z��}:�bT>
MA:P<�:?@T^W@gCE>+<?X)IOCE^`VW^W�+XRQKdK:)��� � CE:NdkXR@}XR@}QK>+MA>+@T@B^WdKXRdK>+@l>+@TCEfR:�@B>+QOdK:�XZCB>+QKdK^`dkXR@�M+:R<�> �kM+�RM+^WXOn
F�:P@B@T^WUK^`VW^�C�XRQKdO:?X�M+LT^hXRe+fR:YdK>/qR�ZLB^W:R@pMA>+Qk�RLT^W:P@pdK>�FKVWXRQK>cbBXR<?>AQaCE:�>�>+<	n�M+XR@B:R@rM+LT�`CE^`M+:P@An�> \_^W@TCB>�X
F�:P@B@T^WUK^`VW^`dkXRdK>pdK> LB>+FOVhXRQK>cbBXR<�>+QaCE:)FkXRLBX�M+:PQK@T^WdK>ALEXRL;:RLBdK>AQK@pIOLBwP>AQJCB>+@Az

')(�! "$#|-�%H-/4'&)(/4*%+(,#-( ./#-(10+(81 2�-[443�3�& 3�#|-[4

� >A@TCEIOdK:�XZFKLB>A@B>+QaCEXRdK:�QO>+@TCEX�dK^`@B@T>+LTCEXRe�fZ:�@T:PUKLB>	��� � F�:NdK>5@B>AL)>]\_FkXRQKdO^WdK:
FkXZLEX;qR�ZLB^W:R@|:PI_CELB:R@|FKLT:PUKV`>+<?XR@�CELEXZdK^WMA^W:PQkXZ^W@�dK>�:RCE^`<?^`��XRe+fR:�M+:P<[UK^WQkX�CExPLT^hXOz7� :PL|> \_>+<�FKVW:KnRXRwP>AQ_�
dkXZ<?>AQJCB:DdK:P@[SK:PLE�ZLB^W:R@/dK>YFKLB:Rtu>A@B@T:PLB>A@�>�XRV`IKQK:P@AnvFKLB:RUKVW>A<YXR@/dK>�LT:RCE>A^WLB^`��XRe+fR:Kn FKLB:RUKVW>A<YXR@/dK>
@T>+G65K>+QOM+^hXZ<?>AQJCB:r>+<�VW^`QKSkXR@7dK>2FKLB:NdKIKe+fR:KnZFKLB:PUOVW>+<?XR@ dK>�MA:PLTCB>�IKQO^WdK^`<?>AQK@B^`:PQkXRV n UK^WdK^`<?>AQK@B^`:PQkXRV
>sCELT^WdK^`<?>AQK@B^`:PQkXRV na>+QaCELT>/:RIOCELT:P@+z

7 <&<?XR^W:PL}>+@gCEIKdO:5XYLB>A@BF�>+^`CB:�dkXYUKIO@BM�X�F�:PLl@T:PVWIOe+jN>+@rF�:_dO>[@B>ALsLB>+XRVW^`��XRdK:?dK>



� ���
<�:_dO:�XyF�>ALB<�^`CE^`L)IK<YXyLB>AdKIKe�fZ:�<YXZ^W@)> �kMA^W>AQJCB>DQK:�>+@BFKXRe+: dK>�UKIK@TM�XOz �mXRLBX�^W@gCE:�@TIKwP>ALB>]��@B>
IOCB^WV`^W��XZLrLB>A@BIKV�C�XRdK:R@[dK:P@���������� �	�
�
�
� ��XRQaCE>ALB^W:RLB>+@8dK>?<YXRQO>+^WLBX�X	<?>AVWSK:RLEXRLs:�FKLB:NM+>AdK^W<�>+QaCE:�dK>
UKIO@BM�X_z

� IKwR>+LB> �c@T>lC�XR<[U�~A<�I_CE^WV`^W�+XRLi:P@oMA:PQKM+>A^`CB:P@�dK>l^WQaCE>AwPLEXRe+fR:[>AQaCELB>r��� � >lFKLT:PwPLBX��
<?XRe�fZ:	V`^WQK>+XRL FkXRLBXOn|>]qP>AQJCBIkXRV`<?>AQJCB>Rn|<?>AVWSK:PLBXRLs: LT>+@TIKV`CEXRdK:DXZFKLB>A@B>+QaCEXRdK: >?LB>AdKIK�+^`L :�CE>A<?F�:
dK> FKLT:_MA>+@T@EXR<�>+QaCE:�M+:RQOtu:PLB<�> XRFKLT>+@T>+QaC�XRdO:Y>+<�� � � � ������� >]C}XRV�z ��������� z

� IOCELT:=F�:PQaCB:�XH@B>AL):PUK@B>ALTqZXRdK:y~�CELBXZC�XRL�QO:�<�:_dO>+VW:DX=qZXRLT^hXRe+fR:HdK:=Q��K<?>ALB:
dK^`@BF�:PQK��qP>+VldK>=<YfR:��cdK> �c:PUKLBX�>]\_^`@TCE>AQaCE>yQK:�F�>ALB�W:NdK: dK: FKVWXRQK>�bBXZ<?>AQJCB:Kz � :PL�>]\_>+<�FKV`:KnlIK<?X
>A<?FKLT>+@BX?F�:P@B@TIK^����uM+^WQOM+: � FKLB:��k@B@T^W:PQkXZ^W@�dK>8IK<YX)M+>ALTCEX?>+@TF�>AM+^WXRVW^`dkXRdK>ZnK>+QaCELT>ACEXRQaCE:Kn�QJIK< M+>+LgCE:
F�>+LT�W:NdK:�dK>iCE>+<�F�:KnZF�:PL7XRV`wPIK< <�:RCB^`qP:oCB>+LB�lXRF�>+QkXZ@! "��GJIkX�CELB: � FOLB:
�k@T@B^`:PQkXR^`@+z�#p:}<?:NdK>+V`:�XZCEIKXRV
>A@TC�X/M+:PQK@T^WdK>ALEXRe+fR:[QKfR:[tu:P^ LB>+XRVW^`��XRdKXOna:�GJIK>lF�:NdK>pCB:PLBQkXZL�X8@B:PV`IKe�fR:[XRFKLT>+@B>AQaC�XRdkX�^`QOt�XRM]CE�`qR>+V QK:
<�:P<�>+QaCE:�dK> @TIkX�> \_>+M+IOe�fR:?FKLE�ZCB^WM+XOz

� n �KQkXRVW<�>+QaCB>Rno^`QK@B>ALB^WL)QK:�<?:NdK>+V`:yX�> �KM+^W�AQKM+^WX�dK>�M�XRdKX�FKLT:
�k@B@T^W:PQKXRV�no:RQKdK>
GJIkXRQaCB:/<?XR^W@i>��kM+^`>+QaCE>}:8FKLB:
�K@B@B^`:PQkXRVkQKX8LT>�XRV`^W��XZe�fR: dK>�IK<?X8:RF�>ALEXRe+fR: <?>AQK:PL�@B>ALE� :8CB>+<�F�:8dK>
FKLT:_MA>+@T@EXR<�>+QaCE:�dO>+@TCEXOz�9 > �KM+^W�AQKM+^WX[F�:_dK>l@B>+L�:PUOCE^`dkX�XZCBLEX�qP~A@;dK>sLB>AVhXZCBxPLB^`:P@�FKLB>A>+QKM�SK^`dK:P@;F�>+V`:P@
FKLT:
�k@T@B^WQKXR^W@An�@T>+QKdO:�>+QKMA:PQaCELBXRdkXYQkX�<YXZ^W:PLT^hX�dK:P@p@B^`@TCE>A<YXZ@pdK>/wP>+LT>+QKMA^hXR<�>+QaCB:?dK>/<YXZQNI_CE>+QOe�fR:
^`QKdKIK@gCELB^WXRV�z



� ����� ��� ��������� 	 �
"�
��
��
��
��� �����

9���� � 7 #/n�9[z���� � � ����� � 9 # 7 n #/z � � � ����� n����! #"�$&%(')$+*-,/.�021 ')$43657%8"95: <;�=>;@?BAC"
,6;@DFEG?H"I�J=>KMLN"O%CP�?B')$N*-Q($&%-1R?SQ8KT"9D�"9$& U1R5T;CVW?X"�DZYZn � X >+dKQ n\[ XZCBSK>+<?XZCE^`M�XRV[XRQKd
� :P<�FKIOCB>+L�[�:NdK>+V`VW^`QKwKnJ��:PV�z �2] nKFkXRwOz � ] � ]9� n^�2:P@TCB:PQ
n 7 � 9[z

9 # � � � � � � #/n � z � �����O� � n!0ID_E`?H"9DU"�$` �')$+*aQab�;c%CP�?H"d=GeCYM <"9Dgfh;@5
=�0C,�=` iP�Y_1R52;^?X;I*On � X
>+dOQ
n �hj >+dK^`@BS � QO@TCE^�CEIOCB>s:Rt � :P<?FOIOCE>AL � M+^W>AQKM+>Zn �hj >+dK^`@BS
z

��9 ��� � n � z � z � � �c]  � nh0I$` �52;�%(P`K� �'k;@$l #;�=>"OmcP`"�$>K�')$+*n"o=>KML+"2%CP�?B')$+*Kn � Xl>+dKQ nhpR:PSKQrq�^`VW>ts
XRQKd � :RQK@+n #}> jvu :PLxw z

��9 � {Ny � n � z � � ��� ��� nz,6;@$`YM �57Q(')$` �1R5T;T*@5OQCD{DZ')$N*}|v0I$~1RP�5MYMP�'i Z;7fl )LN"�.{;@?Be��z57QC')?hn
� XD>AdKQ
n � Q ��LT:_MA>+>AdK^WQKwR@�:Rt�CESK>�q�>+>tw�:Rt � :NMACB:PLEXRV � CEIKdO>+QaCE@��Sq � � ����� n�FKXRw ����� � �9�  Kn
�iLEXRwRIK>Rz

� � � ����� � 9 # 7 n #8z8� � � #p{ � p � 9 #/n � z � � ���  � n+0I$& i5T;�%CP`K�')$+*��r?H;(VTQC?o,6;@$`YM �57QC')$& iYa')$
,/.F021[n � X	>+dKQ
n�pR:RIKLBQkXZV�:Zt�[ XZCESO>+<?XZCE^`M�XRV�XRQOd � :P<�FKIOCE>ALz[	:_dK>AVWV`^WQKw�� � V`@B>AqN^`>+L+n qP:PV z
�R� nOQK:Kz � � nKFkXRwKz ��] � � �M� n � 7 9/z

� 97�m9l� � 9 #p{ � n � z � zW�lz � � ��� � � n@�6YcKOQ(?H;@$�QCDU"�$` <;�KT;@D �o"9Y9 i59'��@�W"�Y�%8"�b���;Z%�"{3�VW57Q�|
.Z"�P�5M�)Y9 i'kKOQ(Y
,6;@D�Vc')$�Q( #�^5M'�Q(Y�"��/')DZ'i xQ($` <"9Yr0I$@fW"�5M'k;^52"�Y�n � Xp>+dKQ
na{ >+@T>;dK>�[�>A@TCBLEXRdK:
� 7 # ��� 96[ � n � XR<?FO^WQkXR@�� � �|z

� ���



� �  
� �}96[�9 � � nZ9[z�n�� � � � � � � nZ9[z�nW� 7�� #p9 7 � � 9 7 n � z9�lzM�:� 7�� �7��9 7 � nR9[z � � � � � � n�,/.F0C,

��"�YIYW;@$`Yd;@$~,/� 1 b "� iL+;�%8;@?H;T*^ekn � X�>+dOQ
nk{|>AM�SKQK^`M�XRV � >+F�:PLTC+n � � �/� n 7 � 9/z

� � � � #8n8pOz � � � �P��� n ,6;@$`YM �57QC')$& \��;T*^'kK
1r52;T*^57QCD{DZ')$N*���Q($+*^PNQ@*}"9Y�n � X�>+dKQ
n � :P<�<�IKQK^ �
M�X�CE^W:RQK@;:Rt CESK> 9 � [�nKqR:PV�z ��� nKQ
z ] nKFKXRwKz � � �i� � n�z

� � �N[ � � 9 7 � � n�9/z � � �c]M��� n�=NP�5{��"�Y���QCYW"9Y��>L��I;@59'�mcP`"9YU%�"a1R5T;@?H;T*On � X�>AdKQ
n`� LT:PIKF�>
�iLB:PwRLEXR<�<YX�CE^W:RQY>ACp�7XRQKwRIkXRwP>A@;9�� � � {sn��|XRLB^`@+z

� � �N[ � � 9 7 � � nK9/z � � ���P��� n
	�$ 0I$` �52;�%(P`K� �'k;@$  #;Z1R52;^?X;I*Z02020�n � X[>+dKQ n � :P<�<�IKQK^`M�XZCB^W:PQO@
:Rt CESK> 9 � [�n #}> jvu :RLkw n � 7 9[z

� 9 � � u � � � q:[�9 #8n � zc� � � {;{�� � nhpOz � � ��� � � n��>LN" =G' *@$`'
�rKOQC$�KT"_;Ofd,6;^$GY9 i57Q(')$` ���;T*@'kK
1R5T;T*@5OQCDZD{')$+*  <; 3 E�"�57Q( �'k;@$`Y��o"�Yc"OQ(52KML n � X=>AdKQ
n � F�>+LBXZCE^`:PQkXRV � >A@B>+XRLBM�S � :_MA^W>]C)s
{ IOCE:PLT^hXRV �mXRF�>+LAnkFkXRwKz �Z� �  ��NnK��:PQKdKLT>+@Az

� 9 � � u � � � q:[�9 #8n � z�ns� � {;{�� � n�pOz�n�[ � { � 9[n���z���� 9����N9r� � #/n�[yz � � ��� � � n_,6;^$��
YM �57Q(')$` ���;T*@'kK 1R5T;T*@5OQCDZD{')$+* Q($&% 0I$& #" *!"95�1r52;T*^57QCD{DZ')$N*�	zE!E`52;�Q8KML+"�Y~QC$�%
 )LN"9')5�,6;^?)?SQ!VM;^57Q( �'k;@$�')$ =>;@?BA ')$+*aQ($�	 YIYM' *@$`DU"9$& 6=>KML+"2%CP�?B')$+*d1r52;CVW?H"9Dyn � X[>AdKQ
n
{;SK^`LBd � QaCB>+LBQKXZCE^`:PQkXRV � :PQOtu>ALB>+QOM+>�:PQ�9lFKFKV`^W>AdU[ XZCBSK>+<?XZCB^WM�XZV2�iLT:PwPLEXZ<?<�^WQKw	XRQOd�[�:Nd_�
>+V`VW^`QKw ��9l��[ � � � � � � nC��LTIKQK>AV 7 QK^`qR>+LT@B^`C)sRn 7 \_UKLT^WdKwP>Zn([�^`dKdKVW>A@B> \ n 7 � z

� 97� � � n � z q z�� ��9i{;{ � � � � #8n�pOz �/z � ���c] � � n�	 ,6;@DFE�QC59')Yc;^$ ;7f:.Z"�P�5M')Y9 i'kK�YvQC$�%
3 E` i')D{P�D =>;@?BP+ i'k;^$GY�')$ �o"9YW;@P�5TKT"�,6;^$GY9 i5OQC')$�"O% 1R52;���"TK� n=>KML+"2%CP�?B')$+*Kn � XD>AdKQ
n
[ XRQKXRwP>+<�>+QaC � MA^W>AQKM+>Zn ��:RV�z �N� nKFkXRwOz �  � Z� � ���_z

� � [ � 7 � ��� � { � � n � zT� � � � � � � � � #/nOq z�� ��������� n�	��\57Q($>K9L�� Q($&%�����;^P�$&%
1R52;WKI"O%CP�5T"
fh;@5��>L+"Rb P�?B �'BEG?H"���"9YW;@P�52KI"�,6;^$GY9 i57Q(')$>"2% 1r52;���"IK� =�K9L+"O%(P�? ')$N*o1r52;CVW?H"9Dyn � X;>AdKQ
n
[ XRQKXRwP>+<�>+QaC � MA^W>AQKM+>Zn qR:PV�z ��� nKQ
z � � nKFkXRwOz � �P��� � � �O��� z



� � �
��� 9��mn � z � � � �  � n��� iPN%8"n%�"�?SQ:,6;^D_E`')? Q! i'k;^$ %8"9Y��>QC$N*@PNQ@*}"9Y���;T*@'�mWP`"9YF%8"_1R52;I*@57Q(D �

DaQ! i'k;^$ E�QC5 ,6;^$GY9 i5OQC')$�"9Y�=GP�5a��"9Y��d;@D{')$>"�Y���')$G')Yh| ��"�=GeCYM ��DU"v,/��1����	��
Jn
� X�>+dOQ
nk{|>A@B>8dK> � :PIOCB:PLEXZdK:Knk�
� 7 QK^�qP>+LT@B^�CE~ � � � LTVW~+XRQK@+n �|XRLB^`@+z

� � � � �l� � � n�pOz � � �c] � � n 	o$�QC?BeCYW"l=>;@P�Y�,6;@$& i5OQC')$& #"�Yv"� 	o'�%�"���? Q����TK�')YI'k;@$~1\;^P�5
,6"95� xQ(')$GY\1R52;(Vc?��9D�"9Y�%��B3 5O%�;^$G$�QC$�KT"9D�"9$& �n � Xr>AdKQ
nJ{ >+@B>�dK> � :PIOCE:RLEXRdK:On 7 QK^�qP>+LT@B^�CE~
�mXZIKV � XRUkX�CE^W>AL+nk�|XRLB^`@+z

� � ��� � n � z � � � � ��� n 	 .Z"�P�5M')Y9 i'kK�1r52;T*^57QCD fh;@5 =�;^? A ')$+*l1r52;CVW?H"9DZY�=G kQ( <"O%�Q(Y��Z;^$��
%�"c #"�5MD{')$G')Y9 i'kK�1R5T;WKT"O%(P�52"�Y�n � X�>+dKQ nR{ >+@B>2dK> � :PIOCB:PLEXZdK:Kn � XRLBQK>AwP^W>�[�>AVWV`:PQ 7 QK^`qR>+LT@B^`C)sRn
�i^`CTCE@BUOIKLBwPS z

�}9 � � �`u n q z � zC��� � # � � � � ��n([�zk�iz � � � � ��� n!� ')D{'i #"O%��F')YWK95T"tE�Q($>K�e�=�"OQ(52K9L�n � X�>AdKQ
n
�iLB:NM+>A>+dK^`QKwP@ :Rt � QaCE>ALBQkX�CE^W:RQkXRV pR:P^WQaC � :PQOtu>ALB>AQKM+>A@v:RtK9pLTCB^ �kMA^hXRV � QaCE>AVWV`^WwP>AQKM+>Zn�FKXRwKzI� �c] �)� �2� n
� IK>+U�>+MZn � XZQkXRdkXOz

� � #}{ � # � u � �/n��|z ��z�� � � ����� n ,6;@$`YM i5OQC')$& \=&Q( i')Yxf�Q8K� �'k;@$ ')$:��;I*@'kKn1R52;I*@57Q(DZD{')$+*Kn � X
>+dOQ
n ��:PwP^WMr��LT:PwPLBXR<?<�^WQOw � >+LT^W>A@;��{;SO>r[ � { �iLB>+@T@+n � XR<�UOLB^WdOwP>Rn([�XR@B@BXRM�SJIK@B>]CBCE@Az

pR9 ���_9 � nWpOz � � ��� � � n`,6;@$`YM �57QC')$& ���;T*^'kKo1R5T;T*@5OQCD{DZ')$N*On � Xs>+dKQ
nN{ >+M�SKQK^`M�XRV � >+F�:PLgC � ��� ]  On
[�:PQKXR@BS 7 QK^�qP>ALB@B^�C)sPnK�l^WMACB:PLB^WXOnO9pIK@TCBLEXRV`^hXOz

pR9 ���_9 � n>pOz>� ��9 � ��� �mn�pOz��iz � �����c]�� n�,6;@$`YM i5OQC')$& ���;T*^'kK�1r52;T*^57QCD{DZ')$N*On � XH>+dOQ
n � Q
�iLB:NM+>A>+dK^`QKwP@�:Rt}CESK> �  RCES�9lQOQNIKXRV;9 � [ � s_<�F�:P@B^`IK< :RQ �iLT^WQKMA^WFKV`>+@ � tl��LT:PwPLBXR<?<�^WQOw
�7XRQKwPIKXRwP>+@AnKFkXRwOz �P�P� � �P� � n@[�IKQK^`M�S �H� >ALB<?XRQcs � z

pR9 ���_9 � n!pOz}� [�9 � � � n�[�z�pOz�� � ���  � n ,6;@$`YM �57QC')$& z��;T*@'kK
1R5T;T*@5OQCDZD{')$+*�| 	 =GP�5MA("9ekn
� X�>+dOQ
nk{;SK>RpR:PIKLTQkXRV�:Rtm��:PwP^WMr��LT:PwPLBXR<?<�^WQOwKnNqR:PV�z � � nKFkXZwKz � ��� � � �O� z



� � �
� 9 � � � � #}9 � n � z�� �}9 � � � n � z�� � ���P��� nG�RKI;@$�;@DZ'kK:3 E& i')D{'��cQ( �'k;@$~;7f ,6;@$`YM �5MP`Kc i'k;^$

1R5T;���"TKc �=�K9L+"O%(P�? ')$N*On � X)>+dOQ
n � :PQO@TCELTIKMACB^W:PQn[ XRQkXZwP>+<�>+QaClXRQKd � MA:PQK:P<�^WMA@+n�FkXRwKz �2� � �
�  c�_z

� 7 [	9 � n���z�� ��������� n 	o? *!;@59'i )L�DZY fW;^5�,6;@$`YM i5OQC')$& /=`Q! i')Yxf�Q8K� i'k;^${1R52;(Vc?H"9D{YW|�	-=GP�5MA("9ekn
� X�>+dOQ
nk9 � [ XRwaXR�A^WQK>ZnO��:PV z �2� n � @B@TIK> � nkFkXRwKz ��� �   KnC[�>AQKVW:��|XRLkw n � 9[n 7 � 9[z

��9+q � � � n � z7�izN�~q �1� � n � z � z � ��� ��� � n ��5OQC$�KML � QC$�%
����;@P�$�% b "c )L+;c%8| 	 =GP�5MA("9ekn
� X�>+dOQ
n � F�>ALEXZCB^W:PQK@ � >+@T>�XRLTM�S
nk��:PV�z �  KnKFKXRwKz(��� � � ]_� � z

[�9 � � q � � { �/n_9[z � z � ���c]�]�� n>,6;@$`YI')Y9 #"9$�K9e{')$ �Z"c ��r;^5��@Y
;7f��o"�?SQ( i'k;^$GYZn � X/>+dOQ
nK9lLgCE^ �
�kMA^hXRV � QaCB>+VWV`^WwP>AQKM+>Zn_��:PV z � nKFKXRwKz ��� � �P� � n 7 QO^`q�zk:Rt`�lz � zK��XZQKM+:PI_qP>+LAz

[�9 � ��� � {;{sn � z8� � { 7 � ���`u n
�|z+pOz � � ��� ��� n+1r52;T*^57QCD{DZ')$N*��l'i )L ,6;@$`YM i5OQC')$& iYh| 	o$
0I$& i52;c%CP`K� �'k;@$mn � X�>+dKQ n�{;SO>r[ � { �iLB>+@T@+n � XR<�UOLB^WdOwP>Rn([�XR@B@BXRM�SJIK@B>]CBCE@Az

[�9i{;{ � � q � n�[�z � � � �  � nF��"9YW;@P�52KI"J=�K9L+"O%(P�? ')$N*}| 0I$�KT;@5tE�;^57Q( �')$+* ,�Q�E�Q8K9'i ie 0I$& #;
=>KML+"2%CP�?H" ,6;@$`YM i59P`K� �'k;@$mn � X >AdKQ
n �iLB: bT>+MAC�[ XZQkXRwP>A<?>AQJC�pR:PIOLBQkXRV n FKXRwKz  � �� �  Kn
SaCBCBF	� � � j/j/j z @T^WMA@+z @B> ��^W@BV �Z@B^`M+@gCEIK@ j/j/j �Z@B^�CE> ��^WQKdK> \�z SaCE<�V�n �hj >+dO>+Q
z

[�M � 9 � �in8�lz�9[z � � � ����� nG=>;�
�;@P�5l� 	�b =�b ;�%�"�?��F'�%C$ �  ���;@5
�U�o' * L8 �� 	 �rP�'�%8"{ #;
b ;�%�"�? �o"7E�QC')5Rn � X�>+dOQ
nk{|>AM�SKQK^`M�XRV � >+F�:PLTC+n
�kLB^W@TM+:Kn � :PVW:RLEXRdK:Oz

[ � # � � u n ��z � ��������� n 	 �&P�$&� ��; b�Q($GP+ <"9$��h��;�| ��;@59DaQ}�h��;:E�QC5OQ QJ��"95���$>K�'�Q %!Q
b�QC$`P+ #"�$&� ��;U0I$�%CP�YM �5M'�Q(?hn � X)>+dKQ n � UKLBXR@ � dO^`CE:RLEXo��LEXR@T^WV`^W>+LBX � � dK^�CE:PLBX � IKLBUKXRQ
n � fR:
�mXZIKVW:Kz

[ � {;{ � � n � z � � ����� � nGb�QC$`P+ #"9$��h�8;l0I$&%(P�YM �5M'�Q(?H|:3 1\;�%�"�5v3RK�P�?  #; %!Q � DFEG5T"9Y9Q n � X
>+dOQ
n � dK^`CB:PLEX �}>+<�IK@An � fR:��mXRIOVW:Kz



� �c]
[ � 7 � � 9 u n+pOz�� �R�P�P��� nGb�QC$`P+ #"�$&� ��;�,6"9$& i57Q}%!Q "�D ,6;@$ ��Q!VW')? '�%}Q!%8"Rn � X�>+dOQ
n79lVhXZdK:PQ

�
CEdK@An � fR:��mXZIKVW:Kz

#}9 � 96p � [�9/n � z!� ��������� n}0I$& i5T;�%CPN� ��;�Q�; �>1�b ���N;^ xQ(? 1R5T;�%CP`Kc i')AC"nb�QC')$& #"�$&Q($>KI"Rn � X
>+dOQ
n � [ � � QaCB>+LBQKXRM+^`:PQkXRV � ^`@TCB>+<?XR@ � dKIKM�X�CE^`qR:P@}�
CEdkXOn � fR:��mXRIKV`:Kz

# � � ��� � #/n #8zCpOz � � ���R��� nC1R59')$�K9'BEG?H"�Y
;7f 	o5� i'
�rK�'�QC?�0I$` <"9?)?B' *!"�$>KI"Rn � X[>+dOQ
nK{;^W:RwaX[�iIKUKV`^W@TS_�
^WQOw � :Kz`n �|XRVW:)9pV`CE:Oz

� � � 96[�9 � n��iz � � 7 # � 7 �mn 7 z � � � � � � n�	 =GP�5MA("9e ;^$  iL+" ��"9YW;@P�52KI"��M,6;@$`YM �57Q(')$` �Y
1R5T;���"TKc R=>KMLN"O%CP�?B')$N*{1R5T;CVW?X"�Dyn � X�>+dKQ n � � � { LEXZQK@EXRM]CE^`:PQK@+nK��:RV�z �9] nKFkXRwOz � ]  Z� � � �Oz

��9r� � n � z��iz � �����  � n\,6;@$`YM �57QC')$& ����Q(Yc"O% 1R52;T*^57Q(DZDZ')$N* fh;@5 =>KML+"2%CP�?B')$+*�| 	o$~.
')Y �
 #;^5M'kK2QC?z1\"�5MY E�"TKc i')AC"Pn � XH>+dKQ
n�q�:RLkwJ^WQKw #}:RCE>A@?:Rt}CESO> � F�>+LEX�CE^W:RQK@ � >A@B>+XRLBM�S � :_MA^W>]C)s
� >A<?^`QkXRLo:PQ � :PQO@TCELBXR^WQaC �lXZQKdKVW^`QKw�{ >+M�SKQK^`GJIK>+@An � � � � � z 9[z

� � #p{ � n�9/z � z+���r97� � � � n`pOz 9[z #/z � �R�P�O� � n`b�QC$`P+ #"�$&� ��;�� �&P�$&� ��; � Y9 i5OQ( � *@'kKOQ n � X
>+dOQ
n � dK^`CB:PLEX � XRV`^`C)sN<YXZLkw n � fZ:?�|XRIKV`:Kz

� ��� � { ��� � n 9[z 9[z�nGqH9i{;{ � � � nv�izG� q � ��� � nm� z&[yz � � � � ��� n�b�P�?  �'BEG52;���"TK� F=�K9L+"O%(P�? �
')$N* �6'i )L � ')D{'i #"O%:��"9YW;@P�52KI"9Y 	 ��"95T; �t;^$>"�1R52;I*@57Q(DZD{')$+* 	zE!E`52;�Q8KML�n � XD>AdKQ
n
[ XRQKXRwP>+<�>+QaC � MA^W>AQKM+>Zn ��:RV�z � �OnKFkXRwOz ��� � ����� z

� � � � � �)n � z � �R�P� � � n>=+0C,�=G �P�Ya1R52;^?X;I*���Yc"�5��BY b�QC$`PNQC?hn � X5>+dOQ
n �Wj >AdK^W@TS � QK@gCE^`CBIOCE>�:Rt
� :P<�FKIOCB>+L � MA^W>+QOM+>Rn � >AVW>+XR@B> � z � � z � n�SaCBCEF � � � j/j/j z @T^WM+@Az @T> �Z^`@BV �Z@B^`M+@TCBIK@ ��^WQKdK> \�z SaCE<�V�n �hj >]�
dK>AQ
z

� 7 � � {sncpOz ��z � � ������� nh1���,�36=�|�	-.
' *@Ln��"�AC"9?/,6;@$`YM i5OQC')$& /1r52;T*^57QCD{DZ')$N*_��Q($+*^PNQ@*}"Rn
� Xs>+dOQ
n � QY�iLB:NM+>A>+dK^`QKwP@�:Rt�CESK> �m^`LB@TC � ^WQKwaXZF�:PLT> � QaCE>ALBQkXZCB^W:PQKXRV � :PQOtu>ALB>AQKM+>p:PQ � QJCB>+V`VW^WwR>+QaC
� sN@TCB>+<�@+nkFkXZwKz �2�c] � �  � n � ^`QKwaXRF�:PLB>Zz



� ���
� 96[�9 #/n � z�� � � ��� � [�9 # #8n � z � z � � ������� n�0I$` <" *@5OQ( �'k;@$ ;Ofv��;T*^'kK Q($&% .{"9P�59')YM i'kK

� $�; �o?X"2%@*!"�')$Ub 02��1 3 E& i')DZ'��WQ( �'k;@$nfW;^5\1r52;WKT"�YIY�=NeC$& )LN"9YM')Y�n � Xs>+dOQ
n ��� :P<?FOIOCE>ALB@
� SK>A<�z � QKwOz`nK��:PV zC�On #}:Kz � nKFKXRwKz � � � � �T]N� z

� � � ������� n � z�n`qH9l� ��9 � � n�[yz&�4�p9 p � 9 #8n�[�z � � � ����� n 	 �Z" � 	zE!EG5T;�Q�K9L  <; 0I$& #"��
*@5OQ( �')$+*�b ' �8"O%�0I$& #" *!"95 1R52;I*@57Q(DZD{')$+* QC$�%�,6;^$GY9 i57Q(')$` \��;I*@'kK 1R5T;T*@5OQCD{DZ')$N*On
� X=>+dKQ no9lQKQKXRVW@):Rt � F�>+LBXZCE^`:PQK@ � >+@T>�XRLTM�S
n � >AM+>AQJCY9;dOqZXRQKMA>+@Y^`Q � :R<�UK^WQKXZCE:PLT^hXRV � FOCE^ �
<�^W��X�CE^W:RQ
nN��:RV�z � �OnKFkXRwOzC� � � �c] z

� 7 � ��� �in � z}� # � � � � ��n � z � � ��� � � n�	�59 �'
�rK9'�QC?�0I$` <"9?)?B' *!"�$>KI" � 	 b ;�%8"959$ 	zE!E`52;�Q8KML n
� X�>+dOQ
n �iLB>+QaCB^WM+> � �pXRVWV n � 7 9/z

� � � 7 �N{ � n � z � �R�P�R��� n 1R52;T*^57Q(DZDZ')$N* ,6;^$GY9 i5OQC')$& �=>"959Ah'kKI"9Y�n � Xr>+dOQ
na{|>A@B>�dK> � :RIOCE:PLBXRdK:
� 7 QO^`qP>ALB@T^`C�X�C�dK>+L � XPXZLBVhXZQKdK>+@An � XPXZLBUKLTIKM<wR>AQ
n 9lVW>A<YXZQKSkXOz

��� ��9 � { 9[n � z(q z � ��������� n/,6;@$�KT"tE& iYU;Ofn1R5T;T*@5OQCDZD{')$+* ��QC$N*@PNQ^*!"�Y�n��PX�>+dKQ n
{;SK>���>AQ_�
bBXR<�^WQ � � IK<�<�^WQKwP@��iIKUOVW^W@TSK^WQOw � :P<?FKXRQcsPn � QKMZz`n � 7 9/z

{ 9r�+� � {sn �lzh����9i{;{ � � � � #8n^pOz �/z � ���c] ��� n
	o$ ����K9'k"�$` �0I$& #" *}"95�1R5T;T*@5OQCDZD{')$+* 	o? �
*!;^5M'i iL}D �l'i )L��Z"� �r;@5
��,�P+ iY fW;^5 =�;^? A ')$+*n��"9Yc;^P�52KT"�,6;^$GY9 i57Q(')$>"2%U=�K9L+"O%(P�?B')$+*
1R5T;CVc?H"�DZY�n � X�>+dKQ
n![�XRQkXRwP>A<?>AQaC � M+^W>AQKM+>ZnK��:PV�z �  KnKFkXZwKz �P� � � � �P�2]  Kz

{ 9 �|9 � � � n �izK9[z!� � ��� � � n!���8KT"�? ��$>K�'�QU$�Qab�QC$`P+ #"�$&� ��; �r�6YM �57Q( � *@'�Q(YoE8QC57Q 3� i')D{'��cQ��
�h�8;�"��o"�52"9$�K9'�Q(DU"�$` <;On � X�>+dOQ
n � dK^`CB:PLEX � XR@BX)dKX � IkXRV`^WdkXZdK>Rn � fR:��mXRIOVW:Kz

{ � 9 # ��n � z�� � ��� � � n ��;^P�$&%}Q( �'k;@$`Yo;Of_,6;^$GY9 i5OQC')$& /=`Q! i')Y�fcQ�Kc i'k;^$|n � X}>AdKQ
n�9;M�XRdK>A<?^`M���LT>+@T@+n
��:PQKdKLT>+@Az



� ���
�|9 � �s9 � nk�|z � z � � ������� n ��D �6YM �PN%�; =>;CVc5T"dQ(Y_�/')$+*^PNQ@*}"9$`Yn"9D ���T*^'kKOQ�KT;^D ��"9Y9 i59' �

�@�h"9Y�n � Xr>+dOQ
n � ^W<�F�xR@B^W:���LEXZ@B^WV`>+^`LB:}dK>���^WQKwPIKXRwP>+QO@vdK>��iLB:PwRLEXR<?XRe�fZ:p� � � �o�7�v� ����� na�|:PLgCE:
9lV`>+wPLT>l� � � z

y7� � ��9[n 9[z �[z � �Z�P����� nG1R?SQ($>" �MQCDU"�$` <;:" �o"95T"9$�K9'�Q(DU"9$& #; %�":3�VW57QCYZn � X�>AdKQ
n 7 QK^W@TIKVv>
7 � � � n
�mVW:RLB^hXZQKxPF�:PVW^`@i� � � z

qH9l�_{ �mn � z �iz�� � ��] � � n �>L+"R1RYIe�K9L+;^?X;I*@e
;7f_,6;@DFEGP+ #"�5��/')YM'k;@$mnT�PX;>AdKQ
n�� � d
z �_q�^WQK@gCE:PQ � n
� SkXRF_CE>+L 7 QKdK>ALB@TCEXRQKdK^`QKw���^WQK> � LEX j ^WQKwR@;:Rt � M+>AQK>+@�q�^`CBS � SkXRdK: j @An![�M2�sLEX j � �}^WV`V�n�#p> j
u :PLxw�z

q u � � � ��� � n}pOz � � ����]�� n�b�QC$`P+ #"9$��h�8;�1R5T;�%CP+ �')A@Q �N;^ kQC? | ��D b ;�%�"�?H; 	�%}Q�E& xQ!%8;On � X
>+dOQ
n � ^W@T@B>+LgC�XRe+fR:[dO>�[	>+@TCBLEXRdO:[>+< � QKwR>+QKSkXZLB^hX dK>}�iLB:NdKIKe+fR: � 7 QK^`qR>+LB@T^WdkXZdK> � >AdK>+LBXRV dK>
� XRQaCEX � X�C�XRLT^WQkXOn �mVW:PLT^hXRQO:PF�xRVW^W@v� � � z

u 7 # � � nR{sz �/z � �R�R�P��� nW1R5T;CVW?X"�DaQ{%�"��6YcKOQ(?X;^$&Q(DU"�$` <;n$�; ��57QC$`Y E+;@5� #"�,6;@?H"� �')AC;�|�1R5T; �
*@5OQCD�Q!�h�8;
E+;@5
�o"�YM �5M'��^�W"9Y "�3 P+ �57Q(Y � �TK9$`'kKOQ(Y�n � X�>AdKQ
n � ^`@B@B>ALTCEXRe�fR:�dK>�[�>A@TCBLEXRdK:
>+< � ^W�+QOM+^hXZ@;dkX � :P<?FOIOC�XRe+fR:�� 7 # ��� 96[ � n � XZ<?FK^`QkXR@�� � � z



Livros Grátis
( http://www.livrosgratis.com.br )

 
Milhares de Livros para Download:
 
Baixar livros de Administração
Baixar livros de Agronomia
Baixar livros de Arquitetura
Baixar livros de Artes
Baixar livros de Astronomia
Baixar livros de Biologia Geral
Baixar livros de Ciência da Computação
Baixar livros de Ciência da Informação
Baixar livros de Ciência Política
Baixar livros de Ciências da Saúde
Baixar livros de Comunicação
Baixar livros do Conselho Nacional de Educação - CNE
Baixar livros de Defesa civil
Baixar livros de Direito
Baixar livros de Direitos humanos
Baixar livros de Economia
Baixar livros de Economia Doméstica
Baixar livros de Educação
Baixar livros de Educação - Trânsito
Baixar livros de Educação Física
Baixar livros de Engenharia Aeroespacial
Baixar livros de Farmácia
Baixar livros de Filosofia
Baixar livros de Física
Baixar livros de Geociências
Baixar livros de Geografia
Baixar livros de História
Baixar livros de Línguas

http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br
http://www.livrosgratis.com.br/cat_1/administracao/1
http://www.livrosgratis.com.br/cat_1/administracao/1
http://www.livrosgratis.com.br/cat_1/administracao/1
http://www.livrosgratis.com.br/cat_1/administracao/1
http://www.livrosgratis.com.br/cat_1/administracao/1
http://www.livrosgratis.com.br/cat_1/administracao/1
http://www.livrosgratis.com.br/cat_1/administracao/1
http://www.livrosgratis.com.br/cat_2/agronomia/1
http://www.livrosgratis.com.br/cat_2/agronomia/1
http://www.livrosgratis.com.br/cat_2/agronomia/1
http://www.livrosgratis.com.br/cat_2/agronomia/1
http://www.livrosgratis.com.br/cat_2/agronomia/1
http://www.livrosgratis.com.br/cat_2/agronomia/1
http://www.livrosgratis.com.br/cat_2/agronomia/1
http://www.livrosgratis.com.br/cat_3/arquitetura/1
http://www.livrosgratis.com.br/cat_3/arquitetura/1
http://www.livrosgratis.com.br/cat_3/arquitetura/1
http://www.livrosgratis.com.br/cat_3/arquitetura/1
http://www.livrosgratis.com.br/cat_3/arquitetura/1
http://www.livrosgratis.com.br/cat_3/arquitetura/1
http://www.livrosgratis.com.br/cat_3/arquitetura/1
http://www.livrosgratis.com.br/cat_4/artes/1
http://www.livrosgratis.com.br/cat_4/artes/1
http://www.livrosgratis.com.br/cat_4/artes/1
http://www.livrosgratis.com.br/cat_4/artes/1
http://www.livrosgratis.com.br/cat_4/artes/1
http://www.livrosgratis.com.br/cat_4/artes/1
http://www.livrosgratis.com.br/cat_4/artes/1
http://www.livrosgratis.com.br/cat_5/astronomia/1
http://www.livrosgratis.com.br/cat_5/astronomia/1
http://www.livrosgratis.com.br/cat_5/astronomia/1
http://www.livrosgratis.com.br/cat_5/astronomia/1
http://www.livrosgratis.com.br/cat_5/astronomia/1
http://www.livrosgratis.com.br/cat_5/astronomia/1
http://www.livrosgratis.com.br/cat_5/astronomia/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_6/biologia_geral/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_8/ciencia_da_computacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_9/ciencia_da_informacao/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_7/ciencia_politica/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_10/ciencias_da_saude/1
http://www.livrosgratis.com.br/cat_11/comunicacao/1
http://www.livrosgratis.com.br/cat_11/comunicacao/1
http://www.livrosgratis.com.br/cat_11/comunicacao/1
http://www.livrosgratis.com.br/cat_11/comunicacao/1
http://www.livrosgratis.com.br/cat_11/comunicacao/1
http://www.livrosgratis.com.br/cat_11/comunicacao/1
http://www.livrosgratis.com.br/cat_11/comunicacao/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_12/conselho_nacional_de_educacao_-_cne/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_13/defesa_civil/1
http://www.livrosgratis.com.br/cat_14/direito/1
http://www.livrosgratis.com.br/cat_14/direito/1
http://www.livrosgratis.com.br/cat_14/direito/1
http://www.livrosgratis.com.br/cat_14/direito/1
http://www.livrosgratis.com.br/cat_14/direito/1
http://www.livrosgratis.com.br/cat_14/direito/1
http://www.livrosgratis.com.br/cat_14/direito/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_15/direitos_humanos/1
http://www.livrosgratis.com.br/cat_16/economia/1
http://www.livrosgratis.com.br/cat_16/economia/1
http://www.livrosgratis.com.br/cat_16/economia/1
http://www.livrosgratis.com.br/cat_16/economia/1
http://www.livrosgratis.com.br/cat_16/economia/1
http://www.livrosgratis.com.br/cat_16/economia/1
http://www.livrosgratis.com.br/cat_16/economia/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_17/economia_domestica/1
http://www.livrosgratis.com.br/cat_18/educacao/1
http://www.livrosgratis.com.br/cat_18/educacao/1
http://www.livrosgratis.com.br/cat_18/educacao/1
http://www.livrosgratis.com.br/cat_18/educacao/1
http://www.livrosgratis.com.br/cat_18/educacao/1
http://www.livrosgratis.com.br/cat_18/educacao/1
http://www.livrosgratis.com.br/cat_18/educacao/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_19/educacao_-_transito/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_20/educacao_fisica/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_21/engenharia_aeroespacial/1
http://www.livrosgratis.com.br/cat_22/farmacia/1
http://www.livrosgratis.com.br/cat_22/farmacia/1
http://www.livrosgratis.com.br/cat_22/farmacia/1
http://www.livrosgratis.com.br/cat_22/farmacia/1
http://www.livrosgratis.com.br/cat_22/farmacia/1
http://www.livrosgratis.com.br/cat_22/farmacia/1
http://www.livrosgratis.com.br/cat_22/farmacia/1
http://www.livrosgratis.com.br/cat_23/filosofia/1
http://www.livrosgratis.com.br/cat_23/filosofia/1
http://www.livrosgratis.com.br/cat_23/filosofia/1
http://www.livrosgratis.com.br/cat_23/filosofia/1
http://www.livrosgratis.com.br/cat_23/filosofia/1
http://www.livrosgratis.com.br/cat_23/filosofia/1
http://www.livrosgratis.com.br/cat_23/filosofia/1
http://www.livrosgratis.com.br/cat_24/fisica/1
http://www.livrosgratis.com.br/cat_24/fisica/1
http://www.livrosgratis.com.br/cat_24/fisica/1
http://www.livrosgratis.com.br/cat_24/fisica/1
http://www.livrosgratis.com.br/cat_24/fisica/1
http://www.livrosgratis.com.br/cat_24/fisica/1
http://www.livrosgratis.com.br/cat_24/fisica/1
http://www.livrosgratis.com.br/cat_25/geociencias/1
http://www.livrosgratis.com.br/cat_25/geociencias/1
http://www.livrosgratis.com.br/cat_25/geociencias/1
http://www.livrosgratis.com.br/cat_25/geociencias/1
http://www.livrosgratis.com.br/cat_25/geociencias/1
http://www.livrosgratis.com.br/cat_25/geociencias/1
http://www.livrosgratis.com.br/cat_25/geociencias/1
http://www.livrosgratis.com.br/cat_26/geografia/1
http://www.livrosgratis.com.br/cat_26/geografia/1
http://www.livrosgratis.com.br/cat_26/geografia/1
http://www.livrosgratis.com.br/cat_26/geografia/1
http://www.livrosgratis.com.br/cat_26/geografia/1
http://www.livrosgratis.com.br/cat_26/geografia/1
http://www.livrosgratis.com.br/cat_26/geografia/1
http://www.livrosgratis.com.br/cat_27/historia/1
http://www.livrosgratis.com.br/cat_27/historia/1
http://www.livrosgratis.com.br/cat_27/historia/1
http://www.livrosgratis.com.br/cat_27/historia/1
http://www.livrosgratis.com.br/cat_27/historia/1
http://www.livrosgratis.com.br/cat_27/historia/1
http://www.livrosgratis.com.br/cat_27/historia/1
http://www.livrosgratis.com.br/cat_31/linguas/1
http://www.livrosgratis.com.br/cat_31/linguas/1
http://www.livrosgratis.com.br/cat_31/linguas/1
http://www.livrosgratis.com.br/cat_31/linguas/1
http://www.livrosgratis.com.br/cat_31/linguas/1
http://www.livrosgratis.com.br/cat_31/linguas/1
http://www.livrosgratis.com.br/cat_31/linguas/1


Baixar livros de Literatura
Baixar livros de Literatura de Cordel
Baixar livros de Literatura Infantil
Baixar livros de Matemática
Baixar livros de Medicina
Baixar livros de Medicina Veterinária
Baixar livros de Meio Ambiente
Baixar livros de Meteorologia
Baixar Monografias e TCC
Baixar livros Multidisciplinar
Baixar livros de Música
Baixar livros de Psicologia
Baixar livros de Química
Baixar livros de Saúde Coletiva
Baixar livros de Serviço Social
Baixar livros de Sociologia
Baixar livros de Teologia
Baixar livros de Trabalho
Baixar livros de Turismo
 
 

http://www.livrosgratis.com.br/cat_28/literatura/1
http://www.livrosgratis.com.br/cat_28/literatura/1
http://www.livrosgratis.com.br/cat_28/literatura/1
http://www.livrosgratis.com.br/cat_28/literatura/1
http://www.livrosgratis.com.br/cat_28/literatura/1
http://www.livrosgratis.com.br/cat_28/literatura/1
http://www.livrosgratis.com.br/cat_28/literatura/1
http://www.livrosgratis.com.br/cat_30/literatura_de_cordel/1
http://www.livrosgratis.com.br/cat_30/literatura_de_cordel/1
http://www.livrosgratis.com.br/cat_30/literatura_de_cordel/1
http://www.livrosgratis.com.br/cat_30/literatura_de_cordel/1
http://www.livrosgratis.com.br/cat_30/literatura_de_cordel/1
http://www.livrosgratis.com.br/cat_30/literatura_de_cordel/1
http://www.livrosgratis.com.br/cat_30/literatura_de_cordel/1
http://www.livrosgratis.com.br/cat_30/literatura_de_cordel/1
http://www.livrosgratis.com.br/cat_30/literatura_de_cordel/1
http://www.livrosgratis.com.br/cat_30/literatura_de_cordel/1
http://www.livrosgratis.com.br/cat_30/literatura_de_cordel/1
http://www.livrosgratis.com.br/cat_29/literatura_infantil/1
http://www.livrosgratis.com.br/cat_29/literatura_infantil/1
http://www.livrosgratis.com.br/cat_29/literatura_infantil/1
http://www.livrosgratis.com.br/cat_29/literatura_infantil/1
http://www.livrosgratis.com.br/cat_29/literatura_infantil/1
http://www.livrosgratis.com.br/cat_29/literatura_infantil/1
http://www.livrosgratis.com.br/cat_29/literatura_infantil/1
http://www.livrosgratis.com.br/cat_29/literatura_infantil/1
http://www.livrosgratis.com.br/cat_29/literatura_infantil/1
http://www.livrosgratis.com.br/cat_32/matematica/1
http://www.livrosgratis.com.br/cat_32/matematica/1
http://www.livrosgratis.com.br/cat_32/matematica/1
http://www.livrosgratis.com.br/cat_32/matematica/1
http://www.livrosgratis.com.br/cat_32/matematica/1
http://www.livrosgratis.com.br/cat_32/matematica/1
http://www.livrosgratis.com.br/cat_32/matematica/1
http://www.livrosgratis.com.br/cat_33/medicina/1
http://www.livrosgratis.com.br/cat_33/medicina/1
http://www.livrosgratis.com.br/cat_33/medicina/1
http://www.livrosgratis.com.br/cat_33/medicina/1
http://www.livrosgratis.com.br/cat_33/medicina/1
http://www.livrosgratis.com.br/cat_33/medicina/1
http://www.livrosgratis.com.br/cat_33/medicina/1
http://www.livrosgratis.com.br/cat_34/medicina_veterinaria/1
http://www.livrosgratis.com.br/cat_34/medicina_veterinaria/1
http://www.livrosgratis.com.br/cat_34/medicina_veterinaria/1
http://www.livrosgratis.com.br/cat_34/medicina_veterinaria/1
http://www.livrosgratis.com.br/cat_34/medicina_veterinaria/1
http://www.livrosgratis.com.br/cat_34/medicina_veterinaria/1
http://www.livrosgratis.com.br/cat_34/medicina_veterinaria/1
http://www.livrosgratis.com.br/cat_34/medicina_veterinaria/1
http://www.livrosgratis.com.br/cat_34/medicina_veterinaria/1
http://www.livrosgratis.com.br/cat_35/meio_ambiente/1
http://www.livrosgratis.com.br/cat_35/meio_ambiente/1
http://www.livrosgratis.com.br/cat_35/meio_ambiente/1
http://www.livrosgratis.com.br/cat_35/meio_ambiente/1
http://www.livrosgratis.com.br/cat_35/meio_ambiente/1
http://www.livrosgratis.com.br/cat_35/meio_ambiente/1
http://www.livrosgratis.com.br/cat_35/meio_ambiente/1
http://www.livrosgratis.com.br/cat_35/meio_ambiente/1
http://www.livrosgratis.com.br/cat_35/meio_ambiente/1
http://www.livrosgratis.com.br/cat_36/meteorologia/1
http://www.livrosgratis.com.br/cat_36/meteorologia/1
http://www.livrosgratis.com.br/cat_36/meteorologia/1
http://www.livrosgratis.com.br/cat_36/meteorologia/1
http://www.livrosgratis.com.br/cat_36/meteorologia/1
http://www.livrosgratis.com.br/cat_36/meteorologia/1
http://www.livrosgratis.com.br/cat_36/meteorologia/1
http://www.livrosgratis.com.br/cat_45/monografias_e_tcc/1
http://www.livrosgratis.com.br/cat_45/monografias_e_tcc/1
http://www.livrosgratis.com.br/cat_45/monografias_e_tcc/1
http://www.livrosgratis.com.br/cat_45/monografias_e_tcc/1
http://www.livrosgratis.com.br/cat_45/monografias_e_tcc/1
http://www.livrosgratis.com.br/cat_45/monografias_e_tcc/1
http://www.livrosgratis.com.br/cat_45/monografias_e_tcc/1
http://www.livrosgratis.com.br/cat_37/multidisciplinar/1
http://www.livrosgratis.com.br/cat_37/multidisciplinar/1
http://www.livrosgratis.com.br/cat_37/multidisciplinar/1
http://www.livrosgratis.com.br/cat_37/multidisciplinar/1
http://www.livrosgratis.com.br/cat_37/multidisciplinar/1
http://www.livrosgratis.com.br/cat_38/musica/1
http://www.livrosgratis.com.br/cat_38/musica/1
http://www.livrosgratis.com.br/cat_38/musica/1
http://www.livrosgratis.com.br/cat_38/musica/1
http://www.livrosgratis.com.br/cat_38/musica/1
http://www.livrosgratis.com.br/cat_38/musica/1
http://www.livrosgratis.com.br/cat_38/musica/1
http://www.livrosgratis.com.br/cat_39/psicologia/1
http://www.livrosgratis.com.br/cat_39/psicologia/1
http://www.livrosgratis.com.br/cat_39/psicologia/1
http://www.livrosgratis.com.br/cat_39/psicologia/1
http://www.livrosgratis.com.br/cat_39/psicologia/1
http://www.livrosgratis.com.br/cat_39/psicologia/1
http://www.livrosgratis.com.br/cat_39/psicologia/1
http://www.livrosgratis.com.br/cat_40/quimica/1
http://www.livrosgratis.com.br/cat_40/quimica/1
http://www.livrosgratis.com.br/cat_40/quimica/1
http://www.livrosgratis.com.br/cat_40/quimica/1
http://www.livrosgratis.com.br/cat_40/quimica/1
http://www.livrosgratis.com.br/cat_40/quimica/1
http://www.livrosgratis.com.br/cat_40/quimica/1
http://www.livrosgratis.com.br/cat_41/saude_coletiva/1
http://www.livrosgratis.com.br/cat_41/saude_coletiva/1
http://www.livrosgratis.com.br/cat_41/saude_coletiva/1
http://www.livrosgratis.com.br/cat_41/saude_coletiva/1
http://www.livrosgratis.com.br/cat_41/saude_coletiva/1
http://www.livrosgratis.com.br/cat_41/saude_coletiva/1
http://www.livrosgratis.com.br/cat_41/saude_coletiva/1
http://www.livrosgratis.com.br/cat_41/saude_coletiva/1
http://www.livrosgratis.com.br/cat_41/saude_coletiva/1
http://www.livrosgratis.com.br/cat_42/servico_social/1
http://www.livrosgratis.com.br/cat_42/servico_social/1
http://www.livrosgratis.com.br/cat_42/servico_social/1
http://www.livrosgratis.com.br/cat_42/servico_social/1
http://www.livrosgratis.com.br/cat_42/servico_social/1
http://www.livrosgratis.com.br/cat_42/servico_social/1
http://www.livrosgratis.com.br/cat_42/servico_social/1
http://www.livrosgratis.com.br/cat_42/servico_social/1
http://www.livrosgratis.com.br/cat_42/servico_social/1
http://www.livrosgratis.com.br/cat_43/sociologia/1
http://www.livrosgratis.com.br/cat_43/sociologia/1
http://www.livrosgratis.com.br/cat_43/sociologia/1
http://www.livrosgratis.com.br/cat_43/sociologia/1
http://www.livrosgratis.com.br/cat_43/sociologia/1
http://www.livrosgratis.com.br/cat_43/sociologia/1
http://www.livrosgratis.com.br/cat_43/sociologia/1
http://www.livrosgratis.com.br/cat_44/teologia/1
http://www.livrosgratis.com.br/cat_44/teologia/1
http://www.livrosgratis.com.br/cat_44/teologia/1
http://www.livrosgratis.com.br/cat_44/teologia/1
http://www.livrosgratis.com.br/cat_44/teologia/1
http://www.livrosgratis.com.br/cat_44/teologia/1
http://www.livrosgratis.com.br/cat_44/teologia/1
http://www.livrosgratis.com.br/cat_46/trabalho/1
http://www.livrosgratis.com.br/cat_46/trabalho/1
http://www.livrosgratis.com.br/cat_46/trabalho/1
http://www.livrosgratis.com.br/cat_46/trabalho/1
http://www.livrosgratis.com.br/cat_46/trabalho/1
http://www.livrosgratis.com.br/cat_46/trabalho/1
http://www.livrosgratis.com.br/cat_46/trabalho/1
http://www.livrosgratis.com.br/cat_47/turismo/1
http://www.livrosgratis.com.br/cat_47/turismo/1
http://www.livrosgratis.com.br/cat_47/turismo/1
http://www.livrosgratis.com.br/cat_47/turismo/1
http://www.livrosgratis.com.br/cat_47/turismo/1
http://www.livrosgratis.com.br/cat_47/turismo/1
http://www.livrosgratis.com.br/cat_47/turismo/1

