
��� �����	��
���������

� � � ����� ��� ���������! "�#��$%�
&('*),+�-/.0+1+32546+�7�8:9�;:-,+�<:=09,>@?A=0+1B08:-">DC0-E+�9GF:8H.0>@+�'I=0'08(J#8:9E9,+39K8(.0+L25>:),>D-M?A=0+ON+3-E)K8:-�;*8HPQ),>D2O8H9=0'R8SJ�=09GFH8T;A-,+(UV'0J�PVUW'R8H'I4R8:9K8X<DUV9K8:9/+3'OPY8@J3=09EFH8TZ/[/-\2]N8H-�;A+�P�2!>:)K>D9EUW-G)^8_J�>:'O-RN>:PW>SUW'0J3PWUW'08:9,-E+L`*8)K>:2O8OPW85J3=09EFH8O-EUW'�'0+3J�+�-EUW.R8H.�.0+%<DUV9K8:9�+�Pa2O8:'TUWPWPW8:9�Z�bQUW'�+32%CR8:9E<D>O+3-E)K>c-0N>DPW>O>dJ3=09,9E+%J�=R8H'0.0>PY8H-19,=0+3.R8:-e.0+(PY8f2!>:)K>f+�-E)RN8:'�<DUW9,8:'0.0>%8%<D9K8:'5FD+�PV>dJ3UW.R8H.hg"-,UiPY8f2!>:)K>kjl=0+�9,8%PW+�'*)K8%>%+�-G)K=TFQUW+39K8+�'m9,+�46>D-E>0;e8:PnUW'TJ�PWUV'R8:9E-,+:;\-,+oJ#8:+39#Np 8:'m8HP�-E=0+�PV>q2!>:)K>�`r2!>:)K>D9EUW-G)^8TZts/=0+�-uCTUW+�'i;L+�-G)K>v+3-O+3Pjl=0'0.08:25+3'*)K>�.0+�P/<:UW9,>:-,J�>:40UW>0;w?A=0+x+�-X=0'R8c.0+IPV>D-_>DCQyE+z)K>D-X2mN8:-_J3>D254TPWUWJ�8:.0>D-(.0+I.0+�-EJ�9EUWC0UV9_+�'{ +3J|N8:'0UVJ#85}LP~N8:-EUWJ�8TZM��+�-�PW>I?A=0+XFH8:25>:-e8!+3-E),=0.0UY8H9e+�'�PW>x?A=0+X-,UW<:=0+:Z
� ���c�"�/�����������(��!� $ ��$% ����(�!�@ ���� ��$ � �@���$%������$
sM8H9K8O+��T4TPWUWJ�8:9n+�P�<DUW9E>D-,J3>D40UV>5+3-('0+3J�+�-,8:9,UV>O?A=0+%9E+�4R8H-,+�2!>D-�PW>D-njl=0'0.08:25+3'*)K>D-�.0+fPW8!2!+�JhN8:'0UWJ�8.0+3P�-0N>DPWUV.0>%9�Np <DUV.0>0Z�bdU|+3-E),>!`D8!PV>IJ�>D'0>QJ�+3-�;�40=0+3.0+�-�4R8:-,8:9�8IPY8%-,UV<D=0UV+�'*)K+X-,+3J�J3U~N>D'hZ

� 8e+3J�=R8:J3U~N>D'Xjl=0'0.08:25+3'*)^8:PD?A=0+\.0+3-,J�9EUWC6+�+�P*2!>�FQUV25UV+�'*)K>1.T+\=T'R8�408:9E)#Np J�=TPY8T;~+3-�.T+�J�UV9�.0+�=0'R8258:-K8_PV>_-,=T�0J�UW+3'*)K+�2!+�'*),+�46+�?A=0+A�'08X408:9K8_?A=0+e46>d.08:25>:-"J�>D'T-,UW.T+�9K8H9"?A=0+n'0>_)KUV+�'0+e.0UV25+3'0-,UV>D'0+3->!?Q=T+S-E=0-�.0UW2!+�'0-EUW>D'T+�-e'0>(yE=0+3<*8:'�'0UW'0<LN=T'c4R8:46+�P|+�'�+�P|2!>~FQUW2!UW+�'*),>0;T+3-
�Y�*�^�����S�#�Q���� ^�~¡A�!¢¤£��#�G�¥�~ ^��¦§�¨   §�¨ ����©��ª��«@� § ¡*����« § «@� ¨ © § ��� ¨ ���~�

¬ ¢¯® ¬°®D±@²
³�´�µ

[/P�25>D2!+�'*),>�PVUW'0+�8:PM+3-k=T'¶F:+�J3),>D9_· +3-E),>o+3-�;M=T'R8�258:<D'TUV)K=T.�4R8:9K8�PY8c?A=0+!BR8#`�?A=0+!.R8:9X'0>-RN>:PW>�-E=¸FH8:PV>D9S-,UW'T>�)^8:2%CTUzN+�'q-,=¹.0UV9,+�J3J�U#N>D'v`q-E+�'*)KUV.0>o· ?A=0+c.0+34w+3'0.0+c.0+OPY8258:-K8�`v.0+uPW8FD+3PW>QJ�UV.R8:.�.0+XPY8I4R8:9G)~Np J�=0PW8Tg25>D2!+�'*),>IPWUW'T+#8:P_¬° ¢»º ¬¼ ² ³¾½Dµ
bdUW'S+�2%C08:9,<D>T;HPV>�'T>D9,258:P*+�-a?A=0+\),+�'0<D8:25>:-a=0'kJ�=0+39,46>(J3>D254T=0+�-G)K>(46>D9�2%=0J^B08:-M4R8H9E)#Np J�=0PW8:-�g=0'¿-,UW-G)K+32O8�.0+!4R8:9E)#Np J3=0PY8:-3Zus/=0+3-E)K>?Q=T+5PW8�+3J�=R8:J3U~N>D' ³G´~µ -E+OJ3=0254TPW+x4R8:9,8�J�8:.R8o=T'R8o.0+!PY8H-4R8:9G)~Np J�=0PW8:-�;0-E=0258:'0.0>x-,>:C09,+@)K>Q.R8:-n+3-E)^8H-�408:9E)#Np J�=TPY8:-e>DCd)K+�'T+�2!>D-
À�Á ¬ Á ¢ À�Á ® ¬° Á®D± ¢ ®®D±

Â À~Á ¬° ÁWÃ ¢ ® ¬°0ÄªÅYÄªÆÈÇ®*± É ³ËÊ*µ
´



.0>D'T.0+kPW8%-,=0258x.0+XPW>D-e2!>D2!+�'*)K>D-n.0+XJ�8:.R8x=0'R8x.0+XPY8:-e4R8H9E)#Np J�=0PW8:-e-,+XPVPY8:258T;QP~N>D<DUVJ#8:2!+�'*),+:;0+3P2!>D25+3'*)K>S.0+�P�-,UV-E),+�258S.0+�4R8:9G)~Np J�=0PW8:-x¬°0ÄªÅYÄªÆÈÇ Z/[/'O+3-E)^8S+�J3=R8:J�U#N>D'h; À Á ¬ Á PW>X4w>Q.0+325>D-�-EUW2!40PWU¥�RJ#8:9=0'�46>dJ3>0gnPY8:-�jl=0+�9E7#8:-@?A=0+x8HJ3)iN=R8H'-,>:C09,+IJ�8:.R8O=0'08u.0+%PY8H-(4R8:9G)~Np J�=0PW8:-fÌ|40=T+�.0+3'¶-E+�9@.0+3C0UW.08:->c8xjl=0+�9E7#8:-_+��Q)K+�9EUW>D9E+�-@8x)K>Q.0>O+3PM-EUW-E),+�2585.0+k4R8:9G)~Np J3=0PY8H-�>O85jl=0+�9E7#8:-(?Q=T+fBR8:<D8:'�+�P�9,+3-E),>u.0+PY8H-�408:9E)#Np J�=TPY8:-e.0+3P|-,UV-E)K+32O8x-,>:C09,+SPY8I4R8:9G)~Np J�=0PW8uÌÈZL[/-E)K8:-¶N=TPV)KUV2O8H-Íjl=0+39,7#8H-�;�.0+�CTUW.R8:-�8xUW'*)K+39K8:J�ÎJ�UV>D'0+3-/2%=T)K=08:-/+�'*)K9E+n4R8:9E)#Np J3=0PY8:-a.0+�'*),9,>X.0+�PT-,UW-G)K+32O8_.0+e408:9E)#Np J�=TPY8:-3;D-,+nJ�>:2546+�'0-,8:'I+�'*),9,+n-#Np 8HP-,=T2O8:9E-,+e+3' À Á ¬ Á ;*46>D9MPV>_?A=0+ePW>qN=0'TUWJ�>(?Q=T+e9,+#8HPW2!+�'*)K+ÍJ�>D'*)K9EUWC0=d`D+n8_+�-G)K+e-E=02O8Ï)K>D9EUW>(-E>D'x-RN>DPV>PY8H-Íjl=0+39,7#8H-1+z�Q)K+39,UV>D9,+3-1?A=0+@8:Jz)hN=R8:'5-,>DC09E+_+�Pw-,UV-E)K+32O8S.0+_4R8H9E)#Np J�=0PW8:-�Z"[�P6?A=0+_PW8:-Íjl=0+39,7�8:-1+�'*),9,+4R8:9G)~Np J�=0PW8:-�'T>u.0+3),+�9E25UV'0+�'�PW8!.TUW'nN8:2!UWJ�8!.T+k)K>Q.0>5+�PM-EUW-G)K+�2585+3-(C0UV+�'�P#N>D<DUVJ�>0gÍJ�>D2!>O+ÐyE+�2!40PW>0;'A=0'0J�85J�>:'0-,+3<D=0UW90N8:-�8#F:8H'07#8:9eB08:J�UW8!8H.0+�PW8:'*)K+@)KUV9RN8:'0.T>:)K+@8I)#Np 25UV-,2!>I.0+�P|C09,8:7�>TZsM8:9,8X),+�9,2!UW'08:9".0+n-,UV254TPWUV�0J#8:9"PW8_+�J3=R8:J�U#N>D' ³¾Ê*µ '0>D-�BR8HJ�+njË8:PV)K8_>DCT)K+3'0+�9\=0'!9,+3-,=0P¥)^8:.0>X4R8H9K8+�P�2!>D2!+�'*)K>!PWUV'0+#8:Pi.0+�P�-,UV-E),+�258t¬°0ÄÑÅYÄªÆÈÇ ?Q=T+f-,+�852mN8:-n2O8H'0+�y,8:CTPW+X?A=0+k.T+�J�UV9�?A=0+S+�-�PY8I-,=T2O8x.0+PW>:-(2!>D25+3'*)K>D-�.0+f)K>Q.R8:-�PY8:-�4R8:9G)~Np J3=0PY8H-�.0+3PM-EUW-E),+�258TZ��Ò4R8:9K85+�PWPV>O'0+3J�+3-,UV)K8:2!>D-(+3PMJ�>:'0J�+34T)K>.0+�J�+�'*),9,>I.0+�2O8H-K8:-Í>fJ�+3'*)K9,>f.0+(<D9,8#FD+�.08:.hZ/&(=T'0?A=0+()K>Q.0>D-\)K+3'0+�2!>D-\=0'R8fUV.0+#8S2]N8:-\>f2!+�'T>D-UW'*),=0UV),UVFH81.0+\?Q=ÍN+Í+3-�+3PAJ�+�'*),9,>(.T+\<:9K8#FD+3.R8:.f.T+Í=0'SJ�=T+�9,46> ³ 4w>:9|+�yE+�2!40PV>0;�+�PAJ�+3'A),9,>�.0+\<D9K8#FD+3.R8:..0+3P/-,+�9XBA=0258:'0>�J�>:UW'0J3UW.0+I8H409,>#�dUW258:.R8:2!+�'*),+%J�>D'Ó+3P/>D2%C0PVUW<D> µ ;wPW8u.0+3�0'0UWJ3U~N>D'Ó.0+3P/J�+�'*),9,>�.0+258:-K8:- ³ >5J�+�'*),9,>c.0+k<D9K8#FD+3.R8:. µ .0+f=0'-,UW-G)K+32O8!.0+f4R8H9E)#Np J�=0PW8:-�+�-(=T'�4w>QJ�>52]N8:-�J�>:2540PVUWJ�8:.R8TZ� 85FD+3PW>QJ�UV.R8:.�.0+�PaJ�+�'*),9,>u.0+k2O8H-K8:-�-,+%.T+3�R'0+kJ�>D2!>OPW8!2!+�.TUY8546>D'0.T+�9K8H.R85.0+kPY8xFD+�PV>dJ3UW.R8H.¶ÔJ#8HPWJ�=TPY8:.R8k-,=0258:'0.0>fPY8k258:-,8f.0+_J�8:.R8%=0'R8%.T+_PY8:-Í4R8:9G)~Np J3=0PY8H-Í2%=TPV)KUV40PWUVJ#8:.08X46>D9Í-,=cFD+3PW>QJ�UW.08:.`c.0U¥FQUW.0UV.0>%)K>Q.0>x4w>:9ePY8%258:-K8%)K>H)^8:Ph.T+�P|-,UV-E),+�258
¬¼HÕ¥Ö ¢ º Ô ¬¼ Ô|× ºcØ ¬¼ Ø × ²#²�²º Ô|× ºcØ × ²�²#²

¢ÚÙ Á º Á ¬¼ ÁÙ Á º Á ² ³lÛAµ
[/P0J�>:'0J�+34T)K>X.0+3P0J�+3'A),9,>X.0+e258:-K8H-MFH8:25>:-/8@8:J�PW8:9K8H9,PW>�J�>D'I=T'!408:9".0+e+ÐyE+�2!40PW>D-3;D+�'IPV>D-"?A=0+1F:+zÎ9,+325>:-/J|N>D2!>_+�-G)^8@2!+�.0UW8(4w>:'0.0+�9,8:.R8 ³lÛAµ J�>:UW'0J3UW.0+1J3>D'xPY8�F:+�PV>dJ3UW.R8:.I.T+1PW>@?A=0+eUV'A),=0UV),UVFH8:2!+�'*)K+-K8HCw+325>D-n?A=0+X+�-�+�P|J3+�'*)K9E>5.T+S<:9K8#FD+3.R8:.hg

Ü }L>D'T-,UW.T+�9,+325>:-=0'R8r40UW+3.09K8¸.0+3-,40PW8:7|N8:'T.0>D-,+¿B0>D9EUW7�>:'A)K8:PW2!+�'*),+:gm+3'ÝJ�8:.R8tUV'0-E)K8:'*)K+¶.0+),UW+�2!46>0;M)K>Q.0>D-fPW>D-%4T=0'*)K>D-I.0+cPW840UV+�.09,8-,+�2%=0+zFD+3'rJ3>D'¸PY82!UW-E2O8�FD+3PW>DJ3UW.R8:.v`¿46>D9)K8:'*)K>%PW8k2!+�.0UW8k46>D'0.0+39K8:.R8%.T+_PY8XFD+�PV>dJ3UW.R8H.O+�-L+�-E)K8%25UV-,258XF:+�PV>dJ3UW.R8:.x· PY8XFD+3PW>QJ�UW.08:.2!+�.0UW8�+3'q=0'088:=T),>D40UV-E)^8�46>D9XPY8�?Q=T+5)K>Q.0>D-XPV>D-kJ3>dJ^BT+�-fJ3UW9EJ�=0PW8:'q8 ´�½:Þ�ß 2uàÏBq+�-S46>D9-E=040=0+3-E)K> ´�½HÞfß 2uàHBx·ág"+3PwJ3+�'*)K9E>!.T+(<D9,8~F:+�.R8H.�.T+_PY8S40UW+3.09K8f46>D9\PW>f)K8:'*)K>f)K8:2%C0UzN+�'5-,+2%=T+3FD+SJ�>:'o+3-K8x25UV-,258kFD+3PW>QJ�UW.08:.hZ
Ü }L>D'T-,UW.T+�9,+325>:-�8:B0>D9,8(=0'x.0UW-EJ�>_J3UW9EJ�=0PW8:9MB0>:9,UW73>D'*)^8:Pd?A=0+e+�-G)�N8_<DUV9K8:'0.T>_+�'I)K>:9,'0>@8_=T'I+�yE+?A=0+S4R8:-,8!46>D9e-,=�J�+3'*)K9,>TZÍ[/'�+�-G)K+SJ#8:-E>5J�8:.R8x40=0'*)K>!.0+�P|.TUW-,J3>I)KUW+3'0+X=0'R8IFD+3PW>QJ�UW.08:.c.0+),9K8:-EPY8:J3U~N>D'�.TUW-E),UW'*)^8 ³ PW>:-_40=0'*)K>:-S2mN8:-_PV+�y,8:'T>D-_.0+3P"+�yE+I-E+I.0+�-E40PY8:7�8:'Ó2]N8H-_9RN8:4TUW.R8:2!+�'*),+?A=0+�PV>D-5?A=0+�+3-E)RN8:'�2]N8H-OJ�+39,J�8v.0+�P�J�+�'*),9,> µ Z�bdUW']+32%CR8:9E<D>0;e46>D9OPW8q2!UW-,258Ó-,UW2!+3),9#Np 8J3UW9,J3=0PY8H9".0+�PR.TUW-,J3>0;*`I40=0+3-E),>k?A=0+�+�P0.TUW-,J3>k<:UW9K8_+3'!),>D9,'T>k8@-E=5J3+�'*)K9E>0;A+�PWUây,8:2!>D-"+�PT40=0'*)K>?A=0+�?A=0+�9,8:25>:-Í.0+3P�.0UW-EJ�>0;A-,UV+�2!409,+n46>d.T+�2!>D-�+�'0J3>D'*)K9K8H9\+3'O+3P6.TUW-,J3>k-E=O40=T'A),>f-EUW2¸N+3)K9EUWJ3>?A=0+e-E+1.0+�-E40PY8HJ�+1J3>D'IPY8(2!UW-E2O8eFD+3PW>QJ�UV.R8:.%?A=0+e+3PT409EUW2!+�9�40=0'*)K>@+3PW+�<:UW.0>�4w+39,>@+�'I-E+�'*)KUV.0>ãÐä*ålæEç1è�éëê@ì~æ1ç1æEì�íïî(è:êzðÏì~æEñòî3ì�î�ó"ô¾íRæGð%õ�ðÏî_î�õ�ö¾êzèÏíïôËöòî�èHê3ñ/éïî_÷�õ�æeø�íïñùø�õ�éÑî�ð%úzû(î�õ~öòê3ôEüTý�ì~æeæGéïéëê�ôMþKîzðIîÿ�� û��#ç����Qüzúaî ÿ3ÿ û���ç��	�Aü ÿ�� î ÿ ûzû��#ç�����
�aþ^îzðLî��zû��#ç����Aü�øGõ��î�é~æ,ô0éïîaþzæEéëê~ø�íÑì�î3ì�ç1æEì~íÑîMæGðLæEôòî"î�õ~öòêzè�íÑôlöùî��� îLñòæEô¾è�õ�æ,ôlöùîÍæ,ô ý� ÿ�� û��!ú�� ÿ3ÿ û�� ÿ�� � ÿ ûzû��������3ûý��!ú�� ÿ�� ��� � ÿ û3ú�#ç������

½



J3>D'*)K9K8H9,UW> ³ +3-".0+�J3UW93;:J�>:'%=0'%FH8:PW>:9�.T+ÍFD+3PW>QJ�UV.R8:.%?A=0+Í-,+#8_2!+�'T>D-M+3PQFH8:PV>D9a.T+LPY8nFD+3PW>QJ�UW.08:..0+3P|409,UV25+39e40=0'*)K>!+�PV+�<DUV.0> µ Z � 8x2!+�.TUY8%46>D'0.0+39K8:.R8x+�-n46>D91)^8H'A),>5J3+�9E>0Z"��PY8%FD+3PW>QJ�UW.08:..0+!)K9,8:-,PW8:J�U#N>D'¿.T+�P\J�+�'*),9,>�.0+3PÍ.0UV-,J3>+�-k)^8:2%CTUzN+�'¶J�+39,>0gI-EUÍ.T+�y,8:2!>D-! G-,=0+3PV)K>#"�8:P�.0UV-,J�>T;+3-E)K+S'0>x-,+S.0+3-,40PW8:7#8TZ$ 'IJ#8:-E>@.0UW-G)KUW'*),>(-,+39#Np 8(-,UT8:B0>D9,8�+�Pd.0UW-EJ�>_BT>D9,UV7�>D'*)^8HPQ`D8_'0>_<DUV9K8:9,8�+�'%),>D9,'T>_8(=0'I+ÐyE+1?A=0+4R8H-K8:9,8!46>D9e-,=�J�+3'*)K9,>T;6-EUW'0>x+3'o)K>:9,'0>!8I=0'�+�yE+X?A=0+k46>D9e+ÐyE+�2!40PW>x+�-G)K=TFQUV+�9K8x2%=T`uJ�+�9EJ#8.0+LPY8�46+�9EUVjl+39,UY8n.0+3PT.0UV-,J�>TZM[/'%)^8HPdJ�8:-,>_PW8�2!+�.0UW8�46>D'0.0+39K8:.08(.0+1PW8nF:+�PW>QJ�UV.R8:.f`D8('0>_-E+�9�Np 8J3+�9,>Tg_BR8#`�2%=TJ^B0>D-X2]N8H-_40=0'*)K>:-X8�=T'¶PW8:.0>u.T+�P"+ÐyE+I?Q=T+58HPM>:),9,>u`�46>D9_PV>u)^8:'*),>u`*8c'0>46>d.T+�2!>D-n+�'0J3>D'*)K9K8H9�4R8H9K8xJ�=R8:PV?A=0UW+39e40=0'*)K>5.0+�P�.0UV-,J�>!>:),9,>x40=0'*)K>5?A=0+kPVPW+zFD+X-,=o25UV-,258F:+�PW>QJ�UV.R8:.u46+�9E>%+�'c-E+�'*)KUV.0>%J3>D'*)K9K8H9,UW>TZa� 46>D9L>H)K9,>fPY8:.0>T;Q-EUh8:BT>D9K8f-E>DPV)RN8:9K8H25>D-�+3Pi.0UV-,J�>T;+3-E)K+X-�Np -,+X.0+3-,40PW8:7#8:9�Np 8TgaFD>DP¥FD+�2!>D-n8fF:+�9n?A=0+&%('*),+�-:Ì.'0/21435-6+879'�-�'*-6+:%('*;#+8%<1>=zÌ.-�'�-,+	?8@BA'7�+8%('6=zÌC1435'�-�'&=	143D+8%E-6+	?F/5%('>G>'#)IÌC+832@H10-6+8%B=	+832@.7�1I-6+J#79'#;#+�-�'�-K-6+8%L?zÌ<?8@F+8)�'K-6+�/M'#78@4AN =8O6%('4?zZ&(-�Np ;~+�P*2!>D2!+�'*)K>1PVUW'0+�8:P:.T+")K>Q.0>n+�PD-EUW-E),+�2581.0+/4R8:9G)~Np J�=0PW8:-@¬°0ÄªÅYÄÑÆÈÇ ?A=0+\8:4R8:9E+�J�+�+3'SPW81+�J3=R8:J�U#N>D'³¾ÊDµ -,+e.0+z�R'0+eJ3>D25>(+�PT4T9,>Q.0=0J3),>@.0+1PW8(2O8H-K8�),>:)^8:Pd.0+�Pd-,UV-E)K+32O8�.0+e4R8:9G)~Np J3=0PY8H-a46>D9"PW8�FD+3PW>QJ�UW.08:..0+@)K9,8:-,PW8:J�U#N>D'c?A=0+SPWPW+zFH8%+�P|J�+3'*)K9,>!.0+X258:-K8:-
¬°0ÄÑÅYÄªÆÈÇ ¢ À�Á ¬° Á ¢ ³ º Ô ¬¼ Ôh× ºcØ ¬¼ Ø × ²#²#² µ ¢ ³ º Ô�× ºcØ × ²#²#² µP QFR Sº ÄªÅYÄªÆÈÇ

Â º Ô ¬¼ Ô|× ºcØ ¬¼ Ø × ²�²#²º Ô|× ºcØ × ²#²#²
ÃP QHR S¬¼ÏÕVÖ ² ³UTDµ

V .0UVJ^B0>�.0+5>H)K9,>�2!>d.T>0;|+�P�J�+3'*)K9,>�.0+!2O8H-K8:- ³ >�.0+!<D9,8~F:+�.R8H. µ +3-k+3P/40=0'*)K>�.0+3P\-EUW-G)K+�258c.0+4R8:9G)~Np J�=0PW8:-L+3'�+3Ph?A=0+:;T4R8:9K8%+3Ph2!>�FQUV25UV+�'*)K>k.0+W@.7�'4?8%('6=zÌ2A143x.0+_),>d.T>%+�Ph-EUW-G)K+�258T;d-,+@40=0+3.0+@J�>:'dÎ-,UV.0+�9,8:9LJ3>D'0J3+�'*)K9,8:.R8f)K>Q.R8SPY8k258:-,8k.0+3Pi-,UV-E),+�258k.0+_408:9E)#Np J�=TPY8:-�2!>�FQUzN+�'0.0>:-,+_J3>D'uPY8XFD+3PW>QJ�UW.08:..0+%)K8:PMJ3+�'*)K9E>�.T+%2O8H-K8:-3Zks�>D9_+3PWPW>T;h8 ³UTDµ )^8H2%C0UzN+3'�-,+IPV+%40=0+3.0+IPWPW8:258:9n25>D2!+�'*),>uPWUV'0+#8:P�.0+3PJ�+3'*)K9,>f.0+�258:-,8:-�Z�}L>:'O+�-G)K>0;QPY8@+3J�=R8:J3U~N>D' ³¾Ê*µ ?A=0+�9,+�PW8:J�UV>D'R8@PY8H-�jl=T+�9,7�8:-LJ3>D'OPW8_F:8H9,UY8HJ�U~N>:'!J3>D'+�Ph),UW+32546>I.0+�P|2!>D2!+�'*)K>xPVUW'0+�8:Pi.0+X=0'�-,UV-E),+�258x.T+S408:9E)#Np J�=TPY8:-L),>D258xPW8fjl>D9,258X �A«X�@¡*�e�Y�*�^����� X ��Y:©Ð�^�G� § ��� X ¢ £#�#�G���~ ^�z¦§�¨ ¡*���R« § «@� ¨ © § �¥� ¨ ���~�0¡*��� X � X ©Ð��«X�@¡*�e�Q�#�G©�¦Z  ^�A��� X
À Á ¬�[]\ Ä<^ Á ¢ ® ¬°TÄªÅYÄªÆÈÇ®D± ¢ ®®D± ³ º ÄªÅYÄÑÆÈÇ ¬¼HÕ¥Ö µ ²

³U_*µ
}L>D25>v8:J#8:C08:25>:-5.0+�F:+�9u+3'�+�P�-,+�<:=0'0.0>¸+�yE+3254TPW>v8H'A),+�9EUW>D93;e4R8:9K8v.T+�-,J39,UVC0UW95J�>D2!40PW+z)^8ÏÎ2!+�'*)K+S+�P|2!>~FdUV25UV+�'*)K>I.T+S=T'o-EUW-E),+�258!.T+S408:9E)#Np J�=TPY8:-03`1('0>D-nFH8:PW+@J3>D'o-,8:C6+�9nPY8%FD+3PW>QJ�UV.R8:.�.0+)K9,8:-,PW8:J�U#N>D'�.0+3PMJ3+�'*)K9E>�.T+I2O8:-,8:-�g�+�Pa.0UW-EJ�>c40=T+�.0+I+3-E)^8H9@<DUW9,8:'0.0>u+3'�)K>D9E'0>�8u-,=�J3+�'*)K9E>�4w+39,>'0>c.0+3-,40PW8:7#8H9,-,+H;hJ�>:'�PW>O?A=0+f.0+�J3UW9(?A=0+I+3PMJ3+�'*)K9E>c.0+%258:-K8:-�'0>u-E+%.0+�-E40PY8H7#8u'0>u+3-@-,=T�0J�UW+3'*)K+4R8:9,8f.0+3-,J�9EUWC0UV9LJhN>D25>k-,+_+3-E)RN8f25>~FQUW+3'0.0>%+3Pw.TUW-,J3>0Zba�>H)^8k?A=0+(+�-E),>I'0>%>QJ�=09E9#Np 8k4R8:9,8k=0'08mN=0'0UWJ�84R8:9G)~Np J�=0PW8T;�+�'%.0>:'0.0+LB08:C0PY8H9�.T+Í<DUV9,>D-�'0>�)KUV+�'0+\-,+3'A),UW.0>(8:PA'0>�),+�'0+39MPW8�4R8H9E)#Np J�=0PW8e'0UW<LN=0'@)K8:2O8��'T>>S.0UW2!+�'0-EUW>D'T+�-�Z"sM8:9,8k.0+3-,J�9EUWC0UV9/PY8X.0UW'eN8:25UVJ#8_.0+�=0'!-,UV-E)K+32O8X.0+�4R8:9G)~Np J3=0PY8H-/4w>D9�J3>D254TPW+3),>XBR8#`?A=0+x)K+�'T+�9S+�'qJ3=0+�'*)K8oPW>:-S<:UW9,>:-�Z%�	4R8:9K8�.0+3-,J�9EUWC0UV9XPW>D-@<DUV9,>D-3;�=0'¿+3PW+325+3'A),>�jl=T'0.R8:2!+�'*)^8HP/+�--K8HCw+39e+�'c)K>D9E'0>x8%?A=ÍN+X+�yE+@>I40=T'A),>x+�-E)RN8I<DUW9,8:'0.0>%+3Ph-,UV-E),+�258f.0+@4R8:9G)~Np J�=0PW8:- ³ J�>D2!4R8:9,8%PW>D-1.T>D-J#8H-,>D-nFQUW-E),>D-e+�'o+�P|+ÐyE+�2!40PW>I.0+3P|.0UW-EJ�>!?A=0+X<DUW9,8:CR8 µ Z� 8�J�8:4R8:J3UW.R8H.¹?Q=T+u)KUW+3'0+u=0'08�jl=T+�9,7�8�.0+uBR8:J3+�9I<DUV9K8:9k=0'¸J�=0+39,46>Ó+�'¹)K>D9E'0>Ó8�=0'¹+ÐyE+c-,+PWPW8:258%+�P�25>D2!+�'*),>5.0+SPY8Ijl=0+39,7#8!9,+3-,46+�J3),>c85+3-,+k+�yE+k`�-E+f.0+z�R'0+k2O8H),+�2mN8H)KUVJ#8:2!+�'*),+@J�>D2!>O+3P-,UV<D=0UV+�'*)K+X409E>d.0=TJ3)K>IF:+�J3),>D9,UW8:Pc ¬dfehg ¢ c ¬i ejglk ¬ É ³UmDµ

Ê



.0>D'T.0+ c ¬i e g +3-(+�P|F:+�J3),>D9(.T+f46>D-,UVJ�U~N>:'o?A=0+SF:8!.0+�-E.0+%+3P�4T=0'*)K>on ³ 4w>:9�.T>D'0.0+k4R8:-K8!+�P�+�yE+S.0+9,>H)^8:J3U~N>D' µ BR8H-E)^8S+�P640=0'*)K>k.0+_8H40PWUVJ#8:J3U~N>D'I.0+�PY8@jl=0+�9E7#8 ¬ Zpa�>:)^8S?A=0+(+3P64T9,>Q.0=0J3),>kF:+�J3),>D9,UW8:P�.R8J�>:25>x9,+3-,=0P¥)^8:.T>!=T'�F:+�J3),>D9�;�J3=T`D>52]N>D.T=0PW>%-E+k.T+3�R'0+S46>D9qqq ¬d qqq ¢sr ¬i rut qqq ¬ qqq t -,+�'�v É ³.w*µ

F

r

M

O

ϕ

REGLA  DE  LA
MANO  DERECHA

sentido  de  giro
para ϕ

se
nt

id
o 

 d
el

  v
ec

to
r

M

`�.0+34w+3'0.0+x.0+3P!N8:'0<D=0PV>Dv]?Q=T+xjl>:9,2!+%PY8Ojl=0+39,7�8�J3>D'Ó+�PMF:+�J3),>D9S.0+I4w>:-,UWJ3U~N>D'�?A=0+IFQUW+3'0+I.0+3-,.0++�P/4T=0'*)K>xn 46>D9@.0>:'0.0+I4R8:-,8c+�P/+�yE+HZ � 8c.0UW9E+�J�J3U~N>D'�`�-,+�'*),UW.0>�.0+3P/25>D2!+�'*),>u.0+xPY8Ojl=0+39,7�8�PV>.0+z)K+�9E25UV'R8:'vPW8�9E+�<DPW8o.0+OPY8�2O8:'T>.0+39,+�J^B08Tg5PW8o.0UV9,+3J�J�U#N>D'q.T+�P\409,>Q.0=0Jz)K>F:+�J3),>D9,UW8:P%¬i k ¬ +�-46+�9,46+�'T.0UWJ3=0PY8:9_8:PM40PW8:'0>u.T>D'0.0+%+3-E)RN8:'ÓJ�>D'*)K+3'0UW.T>D-@PW>D-�.0>D-(F:+�Jz)K>D9E+�-¬i ` ¬�y `+�Pa-,+�'*),UW.0>c.0+3P409E>d.0=TJ3)K>!FD+3J3)K>:9,UY8HP|+�-�BR8:J�UW8I.0>D'0.0+k8:40=T'A),+k+3P�40=0PW<D8:9e.0+XPY8x2O8H'0>x.0+�9E+�J^BR8!J�=R8:'T.0>O+3P�9E+�-G)K>.0+XPW>:-1.0+�.T>D-n+�-E)RN8:'�J�>DPV>dJ�8:.0>D-1+3'o+3Ph-,+3'*)KUW.T>5.0+@<:UW9,>I.T+�PSN8:'0<:=0PW>�vvJ3=R8:'0.0>!-,+@FH8I.0+�Pi409,UV25+39jË8:Jz)K>D9 ³ +�-E),>�+�-�;�¬i µ 8:Pa-,+�<:=0'0.0>�jË8:J3),>D9 ³ >�-E+#8T; ¬ µ .0+¶¬i k ¬ ;|J3>D'0-,UV.0+�9,8:'0.0>�+3-E)K+I-E+�'*)KUV.0>�.0+<DUV9,>�8oPW>PW8:9,<:>o.0+3PLJ�8:25UV'0>2mN8:-SJ�>D9G)K>�?A=0+O=0'R8�8PV>D-k.T>D-fFD+3J3),>D9,+3-I?Q=T+u-,+u2f=0PV),UW40PVUWJ#8H'Ó`)K>:2O8:'T.0>_+�Pd-,+3'A),UW.0>(=0'R8(FD+37e?A=0+� E2!+�'*)^8HPW2!+�'*)K+�"(B0+325>D-MJ�>DPV>dJ�8:.0>(PV>D-M.T>D-MFD+3J3),>D9,+3-/-K8:PVUW+�'T.0>.0+3P�2!UW-E25>f>D9,UV<D+�'hZz +�PW8S2!UW-E2O8_jl>D9E2O8@?A=0+(408:9K8SPY8@)K9K8H-,PY8HJ�U~N>:'5.0+�=0'u-EUW-G)K+�258X.0+(4R8H9E)#Np J�=0PW8:-�+�-Í+�P�25>:25+3'A),>PWUV'0+#8HP(.0+3P_-,UV-E)K+32O8¶· ?Q=T+¶.T+�46+�'0.0+Ó.0+ÓPW8q2O8H-K8q`�.0+�PW8¿FD+3PW>QJ�UV.R8:.�.0+�)K9,8:-,PW8:J�U#N>D'r· PW8258:<D'0U¥)K=0.Ijl=0'0.08:25+3'*)^8:P¾;Q+3'O+3PwJ�8:-,>k.0+�PW8@9,>:)K8:J�U#N>D'5-E+�.T+3�R'0+�=0'R8S2O8:<:'0UV),=0.x?Q=T+(+�-Í+�'54R8:9E),+-,UV25UVPY8:93ga+3Ph2!>D25+3'*)K>x8:'0<:=0PY8:93Z � >x25UV-,2!>f?A=0+X+�Ph2!>D2!+�'*)K>IPVUW'0+�8:P6.0+�46+�'0.T+k.0+@PW8fFD+3PW>QJ�UW.08:..0+X)K9,8:-,PW8:J�U#N>D'h;0+3P�2!>D2!+�'*)K>!8:'T<D=0PY8H9e.0+�46+�'0.T+k.0+SPY8%F:+�PW>QJ�UV.R8:.�.0+S9,>:)K8:J�U#N>D'»¬{ y `u)^8:2fC0UzN+3'o+3P2!>D25+3'*)K>�8:'0<D=0PW8:9�;~J3>D2!>�+3PQ2!>D2!+�'*)K>nPVUW'0+�8:Pò;~.0+34w+3'0.0+\.0+\PY8e2O8H-K8n.0+�PA-,UV-E),+�258n.T+Í4R8H9E)#Np J�=0PW8:-�;-,U�C0UV+�'¶+�-G)^8o.T+�46+�'0.0+3'0J�UW8+�-k8:B0>:9K8�2]N8:-XJ3>D254TPWUWJ�8:.R8Tg@'T>o-0N>DPW>cFH88�.0+�46+�'T.0+�9k.0+xPY8�2O8:-,8-,UV'0>f.T+(PY8H-\.TUW2!+�'0-EUW>D'0+3-Í.T+�P6-,UW-G)K+32O8X.0+(408:9E)#Np J�=TPY8:- ³ >k-,+�8T;d.T+(-,=5jl>D9,258 µ Z � 8S258:<D'0U¥)K=0.!?A=0+J�>:'A),UW+3'0+e+�-G)^8@UW'Tjl>:9,258:J�U#N>D'k-E>DC09E+ePY8_258:-K8�`f.0UW2!+�'T-,UW>:'0+�-".T+�PT-EUW-G)K+�258_.0+e4R8H9E)#Np J�=0PW8:-M-E+ePWPW8:2O82!>D25+3'*)K>u.0+fUW'0+39,J�UW8}|�;i8:=T'0?A=0+x8:B0>D9,8O'0>c'0+3J�+3-,UV)K8:2!>D-(-,8:Cw+39_J|N>:25>u.T+�46+�'0.0+I+��T8:J3)K8:25+3'*)K+.0+IPW8u2O8:-,8O`�.0+IPW85jl>D9E2O8O.T+�P"J3=0+�9E4w>0Z � >�?A=0+I-�Np ?A=0+x+�-@UV2546>D9E)K8:'*)K+H;w``D8u)K+IBR8:CT9RN8:-@UV.0>.R8:'T.0>OJ3=0+�'*)^8d;w+3-(?A=0+X)K>Q.R8:-�PY8:-n258:<D'0U¥)K=0.0+3-n?Q=T+k+3-E)^8H25>D-�.0+z�R'0UW+3'0.0>54R8:9K8!.0+�-EJ�9EUWC0UV9�<:UW9,>:-.0+34w+3'0.0+�'¸-E>DC09,+5)K>Q.0>.0+OPY8o46>D-EUWJ�U#N>D'q.T+�PL+ÐyE+O.0+O9,>:)K8:J�U#N>D' ³ 9,+�J3=0+�9E.R8�?A=0+u4R8H9K8=0'q25UV-,2!>.0UV-,J�>T;\'T>�+�-%PV>�25UV-,2!>?A=0+c<DUV9,+u+3'v)K>D9E'0>Ó8�-,=¸J3+�'*)K9E>Ó8�?Q=T+cPW>�BR8H<*8�+�'¹)K>:9,'0>�8�=T'¹+�yE+
Û



?A=0+X4R8:-E+S46>D91PW8%4w+39,U¥jl+�9,UW8f.0+3Ph.0UW-EJ�> µ Zb~�+3-,=02!UW+3'0.0>0;T+�Ph2!>D2!+�'*)K>I8H'0<D=0PW8:91.0+@=0'�-EUW-E),+�258%.0+4R8:9G)~Np J�=0PW8:-K=	143�7�+	?F/2+	=8@H1�',OL3�+���+L?A=0+k408:-K8I46>D9�nr-E+S.T+3�R'0+SJ�>:25>25>D2!+�'*),>x8:'0<D=0PW8:91J3>D'o9E+�-E4w+3J3)K>O8:Ph+ÐyE+I� c ¬� e g ¢ c�� e g ¬{ ² ³.�*µ

REGLA  DE  LA

de  giro
sentido

MANO  DERECHA

ω

� '0-EUW-E),UW2!>D-�;*)K8:'*)K>%+3Pw2!>D2!+�'*)K>S.0+(=T'R8Sjl=0+39,7�8 ³CmDµ J�>:25>k+�P625>D2!+�'*),>f8:'T<D=0PY8H9\>k+�P625>:25+3'A),>.0+5UW'0+39,J�UW8c.0+�46+�'0.T+�'¹.0+!.nN>D'0.T+5+3-E)dN+5J�>DPV>dJ�8:.0>�+�P�+�yE+!.0+!<DUW9E>0Z � 8�.0UW9E+�J3J�U~N>:'¶`Ó-E+�'*)KUV.0>.0+3PFD+3J3),>D91FD+3PW>QJ�UW.08:.c8:'0<:=0PY8:95¬{ -,+_>:CT)KUV+�'0+_=d)KUWPVUW7�8:'0.0> ³ >:),9K8kF:+�7 µ PW8k9E+�<DPW8f.0+_PW8f2O8H'0>f.0+39,+3J^BR8Tg¬{ 8:40=0'*)K8%+�'�PY8S.0UW9E+�J�J3U~N>D'u`5-,+3'*)KUW.T>I.0+�Ph4T=0PW<*8H9LJ�=08:'0.0>x+�Pw9,+3-E)K>I.T+@PW>D-Í.0+�.0>:-e-,+D E+3'09,>DPVPY8:'M"+�'�+�P|-E+�'*)KUV.0>!.0+X<DUW9E>I.0+�P�2!>�FQUV25UV+�'*)K>%?A=0+S+�-G)^8:2!>D-e.0+3-,J39,UWCTUW+�'T.0>0Z&(PAJ�>D2!UW+3'07�>�.0+\+�-E)K8(UW'*),9,>Q.0=0J�J3U~N>D'S-,+ÍBR8:C0P#N>(.0+\PY8�.0UW'eN8:25UVJ#8e.0+3PQ-0N>DPWUV.0>�9#Np <:UW.0>0gi+�-E),+1-RN>:PWUW.T>9�Np <DUW.T>f+�-L=0'R8%8:4T9,>#�dUW258:J�U#N>D'OUV.0+#8:P68f=T'c-,UW-G)K+32O8f.T+_4R8:9G)~Np J3=0PY8H-Í?A=0+_'T>I-,+_.0+zjl>D9,258:9,8k'A=0'0J�8T;UW'T.0+�46+�'0.TUW+�'*),+�2!+�'*)K+%.T+%PY8xFD+�PV>dJ3UW.R8H..0+k9,>:)K8:J�U#N>D'?A=0+%PVPW+zFD+ ³ 8:=0'T?Q=T+%+�-G)K>c'0>5-,+%.R85'Q=T'0J#8+�'�PW8,a�8H)K=09,8:PW+37#8T;6BR8:-G)^8uPW8*�eUW+39,9,8O+�-G)�N8O.0+zjl>D9,258:.R85.0+�C0UV.0>c8O-E=�409E>D40UY859,>:)K8:J�U#N>D'+3')K>D9E'0>8u-,=�+ÐyE+ µ Z � 859,+�PW8:J�U#N>D'?A=0+I.T+�-,J39,UVCw+%PV>D-(<:UW9,>:-�+3'�=0'�-RN>DPVUW.0>59#Np <DUW.0>T;w9E+�PY8HJ�U~N>:'?A=0+%J3>D254TPW+3)K88:-�Np PY8IUW'Tjl>:9,258:J�U#N>D'O-E=025UV'0UW-G)K9,8:.R8%46>D9nPY8%+�J3=R8:J3U~N>D' ³U_*µ 408:9K8IPY8f),9K8:-EPY8:J3U~N>D'i;T+�-X �A«S�@¡*�n« § «@� ¨ © §uX ¡*���W�*�^�G��� X ��Y:©Ð�^�E� § ��� X ¢Ò£��#�E���~ ^��¦§�¨ ¡*����« § «@� ¨ © § � ¨�� �A���#�\¡A��� X � X ©Ð��«X�
À Á c ¬d�[]\ Ä�^ Á ehg ¢ ®®D± c ¬� ÄªÅYÄªÆÈÇ ejg É ³G´~ÞDµ

UW'T-,UW-G)KUV+�'0.0>!>:),9K8IFD+�7k+�'�?A=0+k4R8:9,8!PW8!9E>:)^8:J3U~N>D'�BR8#`�?A=0+SUW'0.0UVJ#8:9n-EUW+�2!409E+S9E+�-E4w+3J3)K>u85?A=ÍN+S+�yE+'0>D-L+�-E)K8:2!>D-19,+z�R9,UV+�'0.T>0Zba�>:)K8f?A=0+_+3-E)^8mN=0P¥)KUV2O8@+�J3=R8:J3U~N>D'u),UW+�'T+(=0'R8fjl>:9,258kCR8:-G)^8:'*),+_-,UV25UVPY8:98uPY8u+3J�=R8HJ�U~N>:' ³U_*µ g(.0>D'T.0+x8:PWP#N85-E+IBR8:C0PW8:CR8O.0+%jl=T+�9,7�8u`�2!>D25+3'*)K>uPVUW'0+�8:Pò;w8:?A=|Np -E+IBR8:C0PW8O.0+2!>D25+3'*)K>(.T+Íjl=0+39,7#8(`S2!>D2!+�'*)K>(8:'0<D=0PW8:9�Z�[/'IPW>:-a.0>:-MJ#8H-,>D-"-E+L)KUV+�'0+\?A=0+1PW8�jl=0+39,7#8DàH25>:25+3'A),>.0+1jl=0+39,7�8_+�-/PY8�J#8:=T-K8@.0+1PW8�FH8:9,UW8:J�U#N>D'kJ3>D'x+�PQ)KUW+32546>(.T+�PT2!>D2!+�'*)K>(PWUW'T+#8:PYàH25>:25+3'A),>�8:'0<D=0PW8:9�Z[/P|J�>D'�yE=0'*)K>!.0+X+�-E)K8:-�.0>D-n+�J3=R8:J�UV>D'0+3-�������� �������
À Á ¬�[(\ Ä�^ Á ¢ ®®D± ¬°0ÄªÅYÄªÆÈÇ É
À Á c ¬d�[(\ Ä�^ Á ehg ¢ ®®D± c ¬� ÄªÅYÄÑÆÈÇ e�g É

³G´D´~µ
T



.0+3-,J�9EUWC6+�'¹46>D9SJ�>D2!40PW+z)K>�PY8�.0UW'eN8:25UVJ#8c.0+5=0'v-,UV-E),+�258o.0+54R8:9E)#Np J3=0PY8:-X9�Np <DUV.0>0gS-,+OPVPY8:258:'ÓPY8H-� +3`:+�-(.T+Ia�+��e),>D'o.T+SPW8 { +�JhN8:'0UWJ�8TZ�����p�E�>�>�2�B���5���:�8 ¢¡# ¤£¦¥>§©¨¢ª�«>ª	¬KM®6ª:¯� *¬8ª�¯° h��±¢²¥u³´M®6ªW¨¢ª�µ¢³Bª&ª	¯�£¦¥>£¦ª�³B¶F¥� ¤³L·E®#¯° 4¬c ¬��e�g ¢ c � e�g ¬{ ª	§¸§9±<£�±<¯° 4¬�¹�ª	³¦º� 4¬�¶Hª9»I *¯� *¬8ª�¯° h��±¢²¥u³´¢®hª&¨¢ª	µ¢³5ª&ª	¯�£�¥u£�ª	³5¶H¥&¯<±<³5ª8 ¤¯¬° ¢ º ¬¼E¼ ¨M¥u³B¨¢ª�º½¥u³¾²¿  ¤£�¥u§¾«>ª	¯�¥L��±.¨L h¨©¯À±<³BªÁ ¤¯#Â�£, ¤§	 0ª	³,ª	¯M£¦¥u£�ª	³5¶F¥Ã¯<±À³Bª8 4¯.Ä�ºp¥u³5ª	£�¥u§ 4ÅB¥u¬	 ©«uª�¯.¥6�	±.¨6 h¨© ¤³L·E®#¯° 4¬�ÂK£�¥u£¦ª�³5¶H¥�¨Mªp±<³5ª	¬8��±° ¸ª	³*ª�¯M£�¥u£¦ª�³5¶H¥Ã ¤³M·E®#¯� ¤¬8Æ4Â� 4§M²¿ �Ç¥u£�¥¯� �ÈH®6ª	¬9É> Iª�Ê`¶Fª	¬�±�¥u¬¾�8 L®#§	 IM®6ªËª	¯2£�¥u£�ª	³5¶H¥�¯À±<³BªÁ ¤¯`«8 ¤¬L²¿ ªÃ��¥u³}ª	¯�¶.±.ª	£Iº½¥jÄ¢ª	§�ª�¯¢£¦¥>£¦ª�³B¶F¥¨MªÌ¯� ÍÈH®6ª	¬9É> Îª�Ê`¶Hª�¬�±.¥>¬Ìª	¯W�8 M®¤§	 ¤³5¶Hª�¨¢ªÏ¯° Ð«8 ¤¬9±° h��±¢²¥u³Ñ��¥u³Òª�¯�¶U±�ª	£Iºp¥o¨¢ª�¯0£¦¥>£¦ª�³B¶F¥ 4³M·E®#¯� ¤¬�Ó���º� 4¬�¶HªË¨¢ª¾¯° ©�>®6ª	§Ç¶U±M²¥u³¦¨Mª�M®6ª½º� ¤¬� :¯� ©ªÇ�>®� h�	±M²¥u³�¨¢ª	¯2£�¥u£�ª	³5¶H¥¸ ¤³M·2®#¯° ¤¬�ÅE 8ÂM®6ª�§ÁªBÔ³E ¤¯� ¤¬�§�±.ª�£KºB¬8ª¸ª�¯�ª°ÕÇª n ¬Áª	§Öº½ªÇ�>¶H¥W ¤¯�¢®hª�ÅE h�Çª�£¦¥>§�¯.¥u§Ë�b² ¤¯��u®#¯�¥u§�×  ¤¯À·M¥IM®6ª�³B¥Å2 h�Çª©È. ¤¯C¶Ö D�>®� ¤³B¨¢¥*§ÁªKÅ2 ¢¡¤¯° D¨Mª	¯p£�¥u£¦ª�³5¶H¥�¯<±À³Bª8 4¯�×ÐÄ�ÅE 8Âo¥6¶U¬� D¨h±<ÈCª�¬8ª�³B�	±� ,£Ø² ¤§K��¥u³¬Áª	§Cºpª��u¶H¥Ã ¤¯j£�¥u£�ª	³5¶H¥¯À±<³BªÁ ¤¯ ¬°�¼ ª�§�¶Fª�²®#¯C¶U±À£¦¥b§9±.ª�£Kº`¬Áªp�u®#£Iº`¯�ªp¢®hª�ª�§5º� ¤¬	 4¯.ª	¯�¥¾ ¤¯2«>ªÇ�u¶F¥u¬«>ª	¯�¥L��±.¨L h¨ ¬¼ Â6 ,M®6ª�¯� I£, ¤§	  ) ª	§:®¤³!ª�§8�Á ¤¯° ¤¬ÁÄ`ª�§�¨¢ªÇ��±<¬8Ä�®#³¦³,²®#£�ª	¬8¥#Ä�®#³2 ,��¥u³¢§Ç¶Ö ¤³5¶Hª>ÓÙ ±<³�ª�£¦¡j ¤¬Ú·M¥jÄ¢ª�³W·Mª	³5ª	¬	 4¯Eª�¯M£�¥u£¦ª�³5¶H¥Û ¤³L·E®#¯° 4¬�³B¥�ª	§�º� 4¬	 ¤¯�ª	¯.¥Ã �¯° ©«uª�¯.¥6�	±.¨6 h¨© ¤³L·E®#¯° 4¬¬{ Â6 KM®6ªËª�¯¢£¦¥>£¦ª�³B¶F¥¸¨¢ª±<³5ª	¬8��±° Û³5¥©ª�§Ë®#³}ª	§Á�8 ¤¯� ¤¬0¹Ö®#³2 K��¥u³¢§Ç¶Ö ¤³5¶Hª9»§�±<³5¥I®#³E ¸£} L¶U¬�±ÀÉ ¼c ¬�be�g ¢ÝÜÞß �½à�½á�pâ ãÚäå ¢ÝÜÞß � à	à � à	á � àÁâ� áÚà � áÚá � âHâ� âFà � âFá � âHâ ãÚäå ÜÞß { à{ á{ â ãÚäå ¢ c � e�g ¬{ ²æÌ M¶Hª�£Ø² M¶.±.�Á ¤£¦ª�³5¶Hª�ÅE ¢¡4¯° ¤³B¨M¥�§ÁªÛ¨�±.�ÇªÃM®6ª�ª	¯E£�¥u£�ª	³5¶H¥:¨¢ª±<³5ª	¬8��±° Iª	§�®#³Ì¶Hª�³¢§8¥u¬ÇÓ Ù ²¥u¯�¥§9±Bª	¯5�u®6ª�¬Öº½¥W¶.±.ª�³Bª�®#³E ¸ÈC¥u¬9£} �¯.¥�§�®¤µB�	±�ª	³5¶Hª�£¦ª�³B¶Fª§�±<£ç²ªu¶.¬�±��8 *¹èÂ}ª	¯5�8 ¤§Á¥©¨Mª	¯M·�±À¬8¥u§Á�Ç¥8ºB±.¥jÄ 4§M²¿ ��¥u£�¥�®#³E K¬Ç®6ªÇ¨L �¥*®¤³E �º½ªÇ¥u³¢É� 0ºpª�¬�¶Hª�³BªÇ��ª	³Ï �ª	§Ç¶Ö ��Á M¶Hª�·M¥u¬L²¿  u»Â¦ h¨¢ª�£Ø² 4§Û�u®� 4³B¨¢¥ª�¯`·�±À¬8¥*¶Hª�³M·6 W¯Ö®4·6 ¤¬Ûª�³�¶F¥u¬�³B¥W }®#³D§8¥>¯.¥&ª°ÕÇª:ª9Ê5��¯Ö®#§9±Ö«8 ¤£�ª	³5¶Hª�¹�¥}¡¤±.ª�³D¯� }«uª�¯.¥6�	±.¨6 h¨¦¨¢ª·j±<¬8¥¦ª�³Ð¶H¥u¬9³B¥� D¯.¥>§&¥h¶U¬8¥>§�ª�ÕÇª	§K§Áª8 �º`¬½² h�>¶U±��8 ¤£�ª	³5¶Hª�¨¢ª�§Öº`¬ÁªÇ�	±� ¢¡¤¯�ª�»ÇÄ½§½²¥u¯�¥Ïª�³5¶H¥u³B��ª	§I§8ªº�®6ªÇ¨¢ª&¨MªÇ�	±À¬KM®6ª&ª	¯½£�¥u£�ª	³5¶H¥� ¤³M·E®#¯� ¤¬©ª�§�º� ¤¬	 4¯.ª	¯�¥� ,¯� Ì«uª�¯.¥6�	±.¨6 h¨Ì ¤³M·E®¤¯° ¤¬ÇÓ©ép³´¯.¥>§¨Mª	£ê² ¤§��8 ¤§Á¥u§8Ä�ª�§�¶H¥>§0¨M¥u§©«uªÇ�>¶H¥u¬Áª	§Û³B¥I§8ª	¬�² ¤³*º� ¤¬	 4¯.ª	¯�¥u§Ûª�³B¶.¬8ª�§M²¿ Ó
� 8o-,UW<:=0UW+3'A),+O)^8HC0PY8J3=R8:.09E>�J�>D'*),UW+�'T+u+�PÍ9,+�-E=02!+�'¸.0+uPV>D-%9,+3-,=0P¥)^8:.T>D-%>DCT),+�'0UV.0>D-%408:9K8PW8.0UV'nN8:2!UWJ#8x.0+S)K9K8H-,PY8HJ�U~N>:'�`�9,>H)^8:J3U~N>D'o.0+f=0'-,UW-G)K+32O8!.0+%4R8:9G)~Np J�=0PW8:-�;R`�-,UV9EFD+k4R8:9,8O.0+�-G)^8:J�8:9(PW8-,UV25UVPWU¥)K=0.5?Q=T+kBR8#`c+3'*)K9,+k8:2%C08:-e.0UW'eN8:25UVJ#8:-3gë �u�2ì�í��2î�ï6ð�5� ñ,�E���2î�ï6ð�5�+�-,408:J�UV>!9E+�J3>D9,9EUW.0> ò N8H'0<D=0PV>I<DUW9,8:.0>FD+�PV>dJ3UW.R8H.�PVUW'0+�8:P ò F:+�PV>dJ3UW.R8:.�8:'T<D=0PY8H92O8:-,8I.0+�P|-EUW-E),+�258 ò 2!>D2!+�'*)K>I.T+SUV'0+�9EJ�UW8

25>D2!+�'*),>IPWUW'T+#8:Pw.0+�P|-EUW-E),+�258Tg
¬°TÄªÅYÄªÆÈÇ ¢óÜÞß ° à° á° â ãÚäå ¢ º ÄªÅYÄªÆÈÇ ÜÞß ¼ à¼ á¼ â ãÚäå ò 2!>D2!+�'*)K>x8H'0<D=0PW8:9e.0+�P|-EUW-G)K+�258Tgc ¬� e g ¢ÝÜÞß �½à�½á�pâ ãÚäå ¢ÝÜÞß � à	à � à	á � àÁâ� á9à � á9á � âHâ� âFà � âFá � âHâ ãÚäå ÜÞß { à{ á{ â ãÚäå

jl=0+�9E7#8x+z�Q)K+39,UW>:9�gÀ Á ¬�[]\ Ä�^ Á ¢ ®®D± ¬°0ÄªÅYÄªÆÈÇ ò 2!>D2!+�'*)K>I.T+SPW8%jl=0+�9E7#8x+z�Q)K+39,UW>:9�gÀ Á c ¬d�[]\ Ä�^ Á ehg ¢ ®®*± c ¬� ÄªÅYÄªÆÈÇ ehg_



ô >DP¥FD+�2!>D-�859E+�46+3),UW9n?A=0+kPW8I.0UW'nN8H25UVJ#8I.0+S9,>:)K8:J�U#N>D'�J�>D'*)KUV+�'0+S.0>D-�.0U¥jl+�9,+3'0J�UW8:-ejl=0'0.R8H25+3'A)K8:PW+3-J�>:'o9E+�-,46+�Jz)K>O8xPW8%.0UW'eN8:25UVJ#8%.0+@),9K8:-EPY8:J3U~N>D'hg
´ Z�bdUV+�2!409,+@B08~`u?Q=T+kUV'0.0UWJ�8:91+3P|+�yE+X9,+3-,46+�J3),>u8:PiJ�=R8:P|B08:J�+325>D-nPV>D-eJ|N8:PVJ�=0PV>D-�Z
½ Ze&�.0U¥jl+�9E+�'0J3UY8�.0+cPW8.0UW'eN8:25UVJ#8.T+u)K9K8H-,PY8HJ�U~N>:'h;".0>D'T.0+�+�P12!>D2!+�'*)K>�PVUW'0+�8:P\.0+�Pe-EUW-E),+�258?zÌC+8)�/57�+(+�-X4R8:9,8:PW+3PW>�8cPY8uFD+3PW>QJ�UV.R8:.Ó.0+I)K9,8:-,PW8:J�U#N>D'h;|+�'¶PY8u.TUW'nN8:2!UWJ�8u.0+x9,>:)K8:J�U#N>D'�+�-G)^89E+�PY8HJ�U~N>:'c+�'*)K9E+k2!>D2!+�'*)K>x8:'T<D=0PY8H91`uFD+3PW>QJ�UW.08:.c.0+S9,>:)K8:J�U#N>D'!3`1_-E+XJ�=02!40PW+@+3'o<:+�'0+39K8:P¾Z
&('*)K+3-u.0+�8HJ#8:CR8H9OJ�>:']+�-G)^8qUV'A),9,>Q.0=0J3J�U~N>:'mBR8#`t=0']40=0'*),>¹?Q=T+'0>D-O?Q=T+�.R8q),>d.R8#FwNp 8Ó46>D9)K9,8H)^8H9�Z&õ�8:-E)K8�8HB0>D9K8cB0+325>:-@+�-E)K8:.0>�)K9,8:CR8�y,8:'T.0>�J�>D'�FD+3J3),>D9,+3-k)^8H'A),>cjl=0+�9E7#8:-KàH25>:25+3'A),>c.0+jl=0+39,7#8H-�J3>D2!>v25>:25+3'A),>¹PWUV'0+#8:PYà:8:'0<:=0PY8:93Z bdUV'�+�2%C08:9,<D>¹PW8v.0UW'eN8:25UVJ#8¶.0+�=0'R8¹-,UV-E),+�258q.0+4R8:9G)~Np J�=0PW8:-_40=0+3.0+x-,+39@.0+�-EJ�9,U¥)^8u)^8H2%C0UzN+3'�=T)KUVPWUV7#8:'0.T>u+�P"J3>D'0J3+�4T),>�.T+!+3'0+�9E<RNp 8u>u),9K8:C08�yE>0;|?A=0+)KUV+�'0+cPW8oFD+3'*)^8�y,8Ó-,>DCT9,+�PY8:- � +z`D+3-!.T+¦a�+��e),>D' ³G´D´�µ ?Q=T+�+3'¹FD+�7�.0+u),9K8:C08�y,8:9%J3>D'¹FD+�Jz)K>D9E+�-³ 408:9K8SPW>D-\?A=0+_BR8#`!?A=0+(UV'0.0UWJ�8:9\2]N>D.T=0PW>0;*.TUW9,+3J�J3U~N>D'!`5-E+�'*)KUV.0> µ -,+�),9K8:C08�y,8k-0N>DPW>kJ�>D'5+�-,J�8:PY8H9,+�-3;+�-S.0+3J�UW9@J3>D'¶'_N=025+39,>D-_8�-E+�J#8H-�Z![/P")K9K8HCR8�yE>�-�ö B0+�J^BT>o46>D9@=0'R8cjl=0+39,7#8 ¬ 8:PM.0+�-E40PY8:7�8:9X=0'J�=T+�9,46>!=0'R8x.0UW-G)^8:'0J3UY8%2%=d`c4w+3?A=0+A�'R8 ® ¬i FQUW+�'T+S.T+3�R'0UV.0>x4w>:9�+3P|409,>Q.0=0Jz)K>x+�-EJ#8:PW8:9
®L÷ ¢ ¬ t ® ¬i ² ³G´�½:µz 8H),+fJ�=T+�'*)^8c?A=0+I+�Pa409,>Q.0=0Jz)K>u+3-,J�8:PY8:9(+�-_+3PM409E>d.0=TJ3)K>c.T+%PW>D-�2]N>:.0=0PW>:-�.0+ ¬ `o.0+ ® ¬i `.0+3PJ�>:-,+�'T>�.T+�PxN8:'T<D=0PW>�vm?Q=T+%jl>D9,258:'�+3'A),9,+I+3PWPW>:-�gn+�'Ó>:),9K8:-�4R8:PY8HC09K8:-3;|8:=0'T?Q=T+ ¬ ` ® ¬i 40=0+3.0+�'-,+39e.0>D-1F:+�J3),>D9,+3-e.0UW-G)KUV'A),>D-1.0+(J�+�9E>0;0+3Pi)K9,8:CR8�yE>%?A=0+@B08:J�+@PW8kjl=0+�9E7#8%40=T+�.0+X9,+3-,=0P¥)^8:9ÍJ�+39,>x-,Uw-,+.R8x+�P|J�8:-,>!.0+X?A=0+ ¬ ` ® ¬i -,>:'o46+�9E4w+3'0.0UWJ3=0PY8H9,+�-n+3'A),9,+S-#Np Z}L>D'0-,UV.0+�9E+�2!>D-_=0'Ó-0N>DPWUV.0>u9�Np <DUW.T> ³ +3-X.0+�J3UW9�;i=0'Ó-,UW-G)K+32O8u.0+I408:9E)#Np J�=TPY8:-�?Q=T+I'Q=T'0J#8�-,+I.0+�Îjl>D9E2O8 µ .T+�-,4TPY8:7hN8:'0.0>D-E+-EUW'r9,>:)K8:9�;\+�-G)K>q+3-�;1J�8:.R8Ó4R8:9G)~Np J3=0PY8�PVPW+3FH8�PW8Ó2!UW-E2O8F:+�PV>dJ3UW.R8:.r?A=0++�PnJ3+�'*)K9E>¿.0+�258:-K8:-3Zv� -E=046>D'0<*8:2!>D-I?A=0+o8:J3)iN=R8�-,>DC09E+o+3-E),+o-EUW-E),+�258�=0'R8�jl=0+�9E7#8Ó+z�Q)K+39,'R8¬�[]\ Ä g_-,+I4T9,+�<:=0'*)^8�J|N>D2!>u+�-G)�N8�9,+3PY8:J3UW>D'R8H.0>u+�Pa)K9K8HCR8�yE>c?A=0+x9,+�8:PWUV7#8O+3-E)^8ujl=0+39,7�8�+��Q)K+�9EUW>D9@J3>D'+�P�2!>D25+3'*)K>!PWUW'T+#8:Ph.T+�P�-,UW-G)K+32O8x.0+f408:9E)#Np J�=TPY8:-3Z z +k8:J�=0+39,.0>OJ�>D'oPY8 � +z`�.0+Ka�+��e),>D'�4R8:9,85+3P2!>�FQUV25UV+�'*)K>I.0+@),9K8:-EPY8:J3U~N>D'�.0+3P|J�+�'*),9,>O.T+S258:-,8:-e)K+�'T+�2!>D-n?Q=T+ ¬�[(\ Ä ¢ ®®D± ¬°0ÄªÅYÄªÆÈÇ ;RPW=0+3<D> ³G´�½:µ -,+40=0+3.0+S+�-,J39,UVC0UW9eJ3>D25>
®L÷ ¢ ¬�[(\ Ä t ® ¬i ¢	® ¬°0ÄªÅYÄªÆÈÇ®*± t ® ¬i ¢ ® ¬°0ÄªÅYÄªÆÈÇ t�® ¬i®D± ¢ ´º ÄªÅYÄªÆÈÇ ³ ¬°TÄªÅYÄªÆÈÇ t ® ¬°0ÄªÅYÄªÆÈÇ µ É ³G´~ÊDµ

.0+3-,40=ÍN+3-L.0+* E408:-K8:99"k+3PR.0UVFQUV.0+�'0.T>,-#@ ³ +�'!+�P0jl>D'T.0>k=T'R8S.T+�9,U¥FH8:.R8@'0>X+�-\2]N8H-/?Q=T+�=0'!J�>QJ�UV+�'*)K+ µ.0+3CR8�yE>r.0+ ® ¬i `D;�4R8:9,8v+�PqN=0P¥)KUW2!>¶4R8:-,>T;(=0-,8:'0.0>¸+�P(-,UW<:=0UW+3'A),+�9K8:73>D'R8:2!UW+3'*)K>0g¶40=0+3-E)K>r?A=0+46>D9_.0+z�R'0UWJ3U~N>D'PY8!F:+�PV>dJ3UW.R8:.PWUW'T+#8:P�.0+f),9K8:-EPY8:J3U~N>D'o+�-�¬¼ ¢	® ¬i®D± `o+�PMCTPW>Q?Q=T+f-,+I.T+�-,4TPY8:7�8uJ�>D2!>=0'¹)K>Q.0>�J3>D'¸PY8oF:+�PV>dJ3UW.R8:.q.0+�P1J3+�'*)K9E>Ó.0+c2O8H-K8:-�¬¼ÏÕ¥Ö ¢ ¬°0ÄªÅYÄÑÆÈÇº ÄªÅYÄªÆÈÇ ³ '0>:)^8�?A=0+cPW8oFD+3PW>QJ�UV.R8:.v.0+3PJ�+3'*)K9,>x.0+(2O8:-,8:-1+3-e4R8:9K8HPW+�PW8f8:P62!>D25+3'*)K>%PVUW'0+�8:P�.0+�Ph-EUW-G)K+�258k`D8x?A=0+(PY8f258:-K8k+�-e=0'c+3-,J#8HPY8:93;=0'¹'(N=02!+�9E> µ ;a)K+�'T+�2!>D-%?A=0+ ® ¬i ¢ ¬¼ÏÕVÖ ®D± ¢ ¬°0ÄÑÅYÄªÆÈÇº ÄªÅYÄªÆÈÇ ®D± Z¶bdUL8:B0>D9,8?A=0+�9E+�2!>D-I-K8HCw+39%+�P\)K9K8HCR8�yE>9,+�8:PWUV7#8:.T>S46>D9�PY8@jl=0+39,7#8S+z�Q)K+39,UV>D9�'0>k-0N>DPW>S4R8:9,8S=T'O46+�?A=0+A�'0>k.0+�-E40PY8H7#8:2!UW+3'A),>XUW'T�R'TUV)K+3-,UV2O8:P ® ¬i-,UV'0>X4R8:9,8X),>d.0>X=0'!J#8H25UV'0>@+�'!.0>D'0.T+�B08X+3-E)K8:.0>%8HJ3)K=08:'0.0>XPY8_jl=0+39,7�8T;A+�P0)K9,8:CR8�yE>@),>:)^8:PT-,+�90N8SPW8
m



-,=T2O8 ³ 2!+�yE>D9e.0UVJ^B0>0;�UW'*),+�<D9,8:P µ 8!PW>xPY8:9E<D>x.0+X)K>Q.0>5+3-,+kJ#8:2!UW'0>x.0+SPY8xJ�>:'0-E),9,UWCT=0J�UV>D'0+�-�.R8:.08:-46>D9ePY8I+�J3=R8:J3U~N>D' ³G´#Ê*µ ;R+3-E)K>!+�-
÷ ¢fø Õ¥ÆÈÖ�ù úùÅ®6÷ ¢ ´º ÄªÅYÄªÆÈÇ ø Õ¥ÆÈÖ�ù úùÅ¬°0ÄÑÅYÄªÆÈÇ t ® ¬°0ÄªÅYÄªÆÈÇ ¢ ´º ÄªÅYÄªÆÈÇ�û ¬° Øü úùÆÈÇËÕVÆÈÖ�ù úùÅ½ ý ¬° Øù úÖù ÕÀù Å�Õ¥ÆÈÖ�ù úùÅ½ þ É ³G´#Û*µ

)K+3'0UW+3'0.0>X+�'!J�=T+�'*)^8XPY8_C0UV+�'xJ�>:'0>dJ3UW.R8_UV'*)K+�<:9K8:P ø ÿ ® ÿ ¢ ÿ Ø½ Z � Np y,8H)K+Í?Q=T+�+3P0)K9,8:CR8�yE>@.0+34w+3'0.0+.0+�¬° ØÄªÅYÄÑÆÈÇ ¢ ¬°0ÄªÅYÄªÆÈÇ t ¬°0ÄªÅYÄªÆÈÇ ;(+�-�.0+3J�UV9�;�-RN>DPV>r.T+�P@2mN>D.0=0PV> ³ `�'T>r.T+�PY8v.0UV9,+�J3J�U#N>D'»>r-E+�'*)KUV.0> µ .0+3P2!>D25+3'*)K>!PWUW'T+#8:P¾Z\bdU�'0>D-e�Hy,8:2!>D-n2]N8H-�8Ijl>D'0.T>5PV>!?A=0+XFD+325>:-�+3-(?A=0+ ´½ º ÄªÅYÄªÆÈÇ ¬° ØÄªÅYÄªÆÈÇ '0>!+�-�>:)K9,8J�>:-K8x?Q=T+kPW8%+�'0+39,<RNp 8xJ3UW'ÍN+z)KUVJ#8I.0+@)K9,8:-,PW8:J�U#N>D'´½ º ÄªÅYÄªÆÈÇ ¬° ØÄªÅYÄªÆÈÇ��� ÄªÅYÄªÆÈÇ����aÄÑÅYÄªÆÈÇ �	 Õ¥Ö¢ ´½ º ÄªÅYÄÑÆÈÇ ³ º ÄªÅYÄÑÆÈÇ ¬¼ÏÕVÖ µ Ø ¢ º ÄªÅYÄªÆÈÇ½ ¬¼ ØÕ¥Ö ²� 8%+�J3=R8:J�U#N>D' ³G´�ÛAµ +z�d409E+�-,8x=T'R8IPW+3`!jGNp -EUWJ�8k2%=T`O<D+�'T+�9K8HPògÛ+8%B@U79'�
	'9��1&7�+�'#%ªÌ(G>'�-61Û/2147¸OL35'�ÁOE+879G>'+	?SÌ(J#OM'#%�'*%(',;4'#7�Ì.'6=zÌ2A143!-6+&+83`+87UJ�AN '*),+	=�A'#3RÌC=�',-6+8%�=8O2+87Ö/21W?>1�
Ç7�+&+8%��ÇO2+&+	?8@Ö'��ÁO2+879G>'�'6=8@`AOM':Z�ÝJ3>D'O+3-E),>fPWPV+�<*8H25>D-M8k=0'!9,+3-,=0P¥)^8:.T>kUV'A),+�9E+�-K8H'A),+:g/-EU6PW8_jl=0+�9E7#8X+z�Q)K+39,UW>:9Í+3-Í46+�9E4w+3'0.0UWJ3=0PY8H98:P�2!>D25+3'*)K>!PWUW'T+#8:Ph.T+�P�-,UW-G)K+32O8x.0+S4R8:9E)#Np J3=0PY8:-3;R+�'*)K>:'0J�+3-_+�-,8!jl=0+39,7#8!'0>O9E+#8:PVUW7�8I),9K8:C08�yE>0Z � 89K8H7|N>D'v+3-f2%=d`¿-E+�'0J3UWPVPY8TgS40=0+3-E)K>?Q=T+uJ�>D2!>�`*8B0+325>:-kFQUW-G)K>-E+OJ3=0254TPW+!?Q=T+ ® ¬i ¢ ¬°0ÄªÅYÄªÆÈÇº ÄªÅYÄÑÆÈÇ ®D± ;+�'*),>D'0J�+3-
®L÷ ¢ ¬�[(\ Ä t ® ¬i ¢ ´º ÄªÅYÄªÆÈÇ ¬�[(\ Ä t ¬°0ÄªÅYÄÑÆÈÇ ®D± É ³G´uT:µ

`c+3-E)K+X409E>d.T=0J3),>I+�-,J�8:PY8H9 ³ `uJ3>D'�+�PVPW>%+3Ph)K9K8HCR8�yE> µ +3-nJ�+�9E>x+�'�+�-G)K+XJ#8:-E>0;040=T+�-E),>5?A=0+XPW8fjl=0+�9E7#8+z�Q),+�9,UV>D9f`¿+�PÍ25>D2!+�'*),>�PWUV'0+#8:P�-E>D'¹4w+39,46+�'0.TUWJ�=TPY8:9E+�-%+3'A),9,+c-�Np Z�s/=0+3-E)K>Ó?A=0+c+3-E)^8jl=T+�9,7�8�'0>9,+�8:PWUV7#8f),9K8:CR8~yE>0;0+�'*),>D'0J�+3-(.0+X8HJ�=0+39,.0>!J�>D' ³G´�ÛAµ -,+XJ�=T2540PV+@?A=0+¿¬° Øù úÖù ÕÀù Å�Õ¥ÆÈÖ�ù úùÅ ¢ ¬° Øü úòÆÈÇ¾Õ¥ÆÈÖ�ù úùÅ 4R8H9K8J�=08:PW?A=0UV+�9eJ#8H25UV'0>0g"+3-�.0+3J�UV9�;ª	¯B£Ø²¥#¨5®#¯.¥I¨¢ª	¯B£¦¥>£¦ª�³B¶F¥:¯<±À³Bª8 4¯�¨MªI®#³�§�±À§�¶Hª�£} &¨¢ª�º� ¤¬Ç¶¤²¿ �u®#¯� ¤§¾³B¥�«� 4¬M²¿  ©§�±`¯� IÈH®6ª�¬�É> ª9Ê`¶Hª	¬9±.¥u¬�ª�§¾º½ª	¬Cºpª�³B¨h±��u®#¯� ¤¬Ë ¤¯�£�¥u£�ª	³5¶H¥©¯À±<³BªÁ ¤¯ÖÓV PW>�?A=0+5+�-fPV>�25UV-,2!>0g�%('�+83`+87CJ�AN '!=zÌ°3KA+8@ËÌC=�'Ï3`1D;4'#7EAN 'D?zÌ ¬�[]\ Ä�� ¬°0ÄÑÅYÄªÆÈÇ ?>143Ì/2+87Ö/2+835-:ÌC=8O6%('#7	+	?zZ$ 'cJ�8:-,>I.T>D'0.0+_-E+@.R8f+3-E)^8%-EUV),=R8:J�U#N>D'u+3-14w>:91+�yE+32540PV>f+3'c=0'c-K8H)dN+�PVUV)K+(8:PW9E+�.0+3.0>D9Í.0+_PY8©�eUW+39,9K8dgPY8¸N=0'0UVJ#8_jl=0+�9E7#8f?A=0+�8:Jz)hN=R8X-,>DC09E+�N+3P6+3-LPW8S8Ï)K9K8HJ�J�U#N>D'!<D9K8#FQUV)K8H)K>D9EUY8@.0+�PY8:�eUW+39,9K8d;Q?A=0+�PWPV+3FH8@=0'R8.0UV9,+�J3J�U#N>D'546+�9E4w+3'0.0UVJ�=0PW8:9\8SPW8XF:+�PW>QJ�UV.R8:.!.0+n)K9K8H-,PY8HJ�U~N>:'I.0+�P6-K8H)dN+�PVUV)K+ ³ `x4w>:9�)K8:'*)K>0;A)^8H2%C0UzN+3'x+�-46+�9,46+�'T.0UWJ3=0PY8:9(8:PM2!>D2!+�'*)K>OPWUW'T+#8:P�.0+3PM-K8Ï)dN+�PVUV),+k`*8u?A=0+I+3PM2!>D2!+�'*)K>uPVUW'0+�8:P�+�-@.0UV9,+3J3)^8H25+3'A),+409E>D4w>:9,J�UV>D'R8:P"8�PW8OFD+3PW>QJ�UW.08:.Ó.0+I)K9K8H-,PY8HJ�U~N>:'�.0+�P�J�+3'*)K9,>�.0+x258:-K8:- µ Zx[/-SUW2!4w>D9G)^8:'*),+%UW'0-EUW-G)KUW9+�'?Q=T+f+�-G)K+k9,+�-E=0PV)K8:.0>5.0+�9EUVFH85.0+kPY8x9,+3PY8:J3U~N>D' ® ¬i ¢ ¬°0ÄªÅYÄªÆÈÇº ÄªÅYÄÑÆÈÇ ®D± ;w+3-E)K>O+�-�;646>D9,?A=0+ ® ¬i ` ¬°0ÄÑÅYÄªÆÈÇ -E>D'4R8:9,8:PW+3PW>D-X+3'A),9,+u-�Np ZO�Ú+�-E),>�-,+5J�=02!40PV+5-EUW+�2!409E+!`D8?A=0+O+3PÍ2!>D2!+�'*)K>�PWUV'0+#8:P/.T+�P\-,UW-G)K+32O8�+�--,UV+�2!409,+e408:9K8:PV+�PV>@8_PY8(F:+�PW>QJ�UV.R8:.I.0+3PRJ�+3'A),9,>S.0+e258:-K8:-3Z"[/'!+�-E),>X-,+n.0UVjl+39,+3'0J�UW8_.0+ePY8_.0UV'nN8:2!UWJ�8.0+X9,>H)^8:J3U~N>D'h;T.0>D'0.0+@)K8:Ph9,+3PY8:J3U~N>D'�'0>x-E+SJ3=02!40PW+@-EUW+�2!409E+:Z}L>D25>Ó`*8Ó)K+o+�-E)K8:9RN8H-5UV2O8:<:UW'R8:'T.0>0;Í8:B0>D9,8¶'0>:-5?A=0+3.R8¿FD+39O?A=ÍN+�jl>D9,258Ó),UW+3'0+o+3Pe)K9K8HCR8�yE>9,+�8:PWUV7#8:.T>¶46>D9!=0'R8Ójl=0+�9E7#8¿J3=R8:'0.T>q+�'rFD+37�.0+�)K9K8H-,PY8H.R8:9I+�P�J�+3'*)K9,>¿.0+�2O8:-,8:-!PW>¶?Q=T+oBR8HJ�++�-SBR8:J3+�9X<DUV9K8:9_+3P�-,UW-G)K+32O8c.0+x4R8:9G)~Np J�=0PW8:-X8:PW9E+�.0+3.0>D9@.0+x=0'¶+�yE+HZubQUW'ÓBR8:J3+�9XPY8c.0+325>D-G)K9,8:J�U#N>D'w



258H)K+32]N8H),UWJ�8T;d-�Np ?A=0+k46>Q.0+�2!>D-1>DCd)K+�'T+�9nJ�=nN8HPhF:8x8I-,+39n+�P|9,+3-,=0P¥)^8:.T>x�0'R8:Ph)K+3'0UW+3'0.0>x+�'�J�=T+�'*)^8PY8x)^8:CTPY8!8:'*)K+�9EUW>D9�+�'�PW8!4eN8:<DUW'08 _ g1-E=0-E),UV),=0UW2!>D-�PY8Ijl=0+�9E7#8u+z�Q),+�9,UV>D9�4w>D9�+�Pa25>:25+3'A),>5.T+f+�-G)^8jl=0+39,7#8`¶+3'¹J#8:2%CTUW>.T+�P\4w+3?Q=T+Q�'0> ³ UW'T�R'TUV)K+3-,UV2O8:P µ .0+�-E40PY8H7#8:2!UW+3'A),> ® ¬i =0'v46+�?A=0+A�'0> N8:'0<D=0PV><DUV9K8:.0> ®�� Z�}L>:25>X`*8SB0+�2!>D-�FdUV-E),>f4R8:9,8SPW8XF:+�PV>dJ3UW.R8:.58:'0<:=0PY8:93;Q8S+3-E)K+�N8:'0<D=TPW>S<DUW9,8:.0>X-,+�PW+n.R8J#8H9RN8:Jz)K+�9@F:+�J3),>D9,UW8:PM.T+58HJ�=0+39,.0>�J�>:'¶PW8u9,+3<DPY8u.0+IPW8u2O8H'0>c.0+�9E+�J^BR8 ³ F:+�9@�R<D=T9K8u+�'¶PY854nN8:<DUV'R8TDµ Z V CT),+�'0+325>:-n8:-#Npë �u�2ì�í��2î�ï6ð�5� ñ}�2�>�¢î�ï6ð�5�jl=0+�9E7#8x+z�Q)K+39,UW>:9 ¬�[]\ Ä ò 2!>D2!+�'*)K>I.0+XPW8Ijl=T+�9,7�8!+��Q)K+�9EUW>D9 c ¬d�[(\ Ä ehg.0+�-E40PY8:7�8:2!UW+�'*),>!UV'T�R'0U¥)K+3-,UW258:P ® ¬i ò 8:'T<D=0PW>I<:UW9K8H.0>IUW'T�0'0UV),+�-,UV2O8HP ® ¬�®L÷ ¢ ¬�[(\ Ä t ® ¬i ò ®6÷ ¢ c ¬d�[]\ Ä ejg t ® ¬� ³G´>_Dµ
&(BT>D9K8I46>d.09�Np 8:2!>D-\9,+34w+z)KUW9L4R8:-,>:-e-,UW2!UWPW8:9,+3-L8%PV>D-1?A=0+@+3'�PW8f.0UV'nN8:2!UWJ#8S.0+_)K9,8:-,PW8:J�U#N>D'u'0>:-eBR8:'PWPV+3FH8:.0>�8cPV>D-_9,+3-,=0P¥)^8:.T>D- ³G´#ÛAµ ` ³G´uT:µ ZIs�+�9,>�BR8#`�=0'08�.TUV�RJ3=0PV)K8:.h;|J�>:25>c2%=d`�4w>:-,UWCTPW+�2!+�'*),+`*8!BR8:C090N8:-�.0+�-EJ�=0C0UV+�9G)K>0gÍ8:=0'0?A=0+k4w>:9�.T+3�R'0UVJ�U#N>D'�.0+�P|FD+3J3),>D9�F:+�PV>dJ3UW.R8:.o8:'0<:=0PY8:9c¬{ -,+kJ�=02!40PV+46>D9�-,=040=T+�-E),>%?A=0+ ® ¬� ¢ ¬{ ®D± ;APW>X?A=0+�`D8k'0>S-,+�J�=T2540PV+n+�'O<:+�'0+39K8:P�+�-\?A=0+¬{ ¢ ´c � e�g c ¬�p[]\ Ä e g ;40=0+3-E),>�?A=0+I+3P"2!>D25+3'*)K>u.0+fUW'0+39,J�UW8 c � e�g +�-@+3'�<D+�'0+39K8:PM=0'R8u258H)K9EUW7k`o'0>c=0'Ó'(N=02!+�9E>0Z � >J�>:9,9,+3J3),>5+3-

® ¬� ¢ÝÜÞß ®�� à®�� á®�� â
ãÚäå ¢ ÜÞß � à	à � à	á � àÁâ� á9à � á9á � âHâ� âHà � âHá � âHâ ãÚäå � ÔP QHR SUW'*FD+39,-,85.0+XPY8%258H),9,UW7 c � []\ Ä ehg

ÜÞß �½à�½á�pâ ãÚäå ®D± É
`x46>D9/+�PVPW> ® ¬� `x+�PR2!>D2!+�'*)K>X8:'T<D=0PY8H9Ã3`11-E>D'5408:9K8:PV+�PV>D-/-,UV+�2!409,+H;A8S.0U¥jl+�9E+�'0J3UY8_.0+�PY8_.0UV'nN8:2!UWJ�8.0+n)K9,8:-,PW8:J�U#N>D'I.0>D'0.T+ ® ¬i `x+3PR25>:25+3'A),>@PWUV'0+#8:PT-#Np ?A=0+�PW>@+�9,8:'hZ���A14%<11+�'!PW>D-/J�8:-,>:-\+3-,46+�J3UY8:PV+�-�+�'?A=0+q¬{ ` c ¬�be�g PWPV+3F:+�'�PY8I25UV-,258I.0UW9E+�J�J3U~N>D'u· `�+�-G)K>O>QJ�=T9,9,+SJ�=08:'0.0>5PY8%jl>D9,258I.0+�P�J3=0+�9E4w>O`-,=c9E>:)^8HJ�U~N>:'5+3-Í)^8HPw?A=0+�4w>Q.R8:2!>D-Í8H�R9,258:9�?A=0+_+3Pw2!>D2!+�'*)K>k8:'0<D=TPY8:9\8:40=T'A)K8T;T4T9RN8:Jz)KUWJ�8:2!+�'*)K+H;8ÓPW>�PY8H9,<D>�.0+c=T'0>¿.T+�PV>D-I+�yE+3-x.0+�-,UW2!+3),9#Np 8.0+�PeJ3=0+�9E4w>�· 46>d.09E+�2!>D-I9,+34w+z)KUV9IPW>D-I2!UW-E25>D-4R8:-E>D-�?Q=T+f4R8:9,8!PW8I.0UW'nN8H25UVJ#8%.0+X)K9,8:-,PW8:J�U#N>D'u`�J�>D'TJ�PW=TUW9�8:-�Np ?A=0+H;w-EU�+�P|2!>D25+3'*)K>!.0+XPY8Ijl=0+�9E7#8+z�Q),+�9,UV>D9�+�-(46+�9E4w+3'0.0UVJ�=0PW8:9�8:P�25>D2!+�'*),>O8:'T<D=0PY8H9�;R+�'*),>D'0J�+3-_+�P�2mN>D.0=0PV>!.T+�P�FD+�Jz)K>D9�25>:25+3'A),>8:'0<:=0PY8:9�4w+39,258:'0+3J�+%J3>D'0-E)K8:'*)K+HZk[/-G)K+fFH8c8O-E+�9_+3PMJ#8H-,>c.0+3PM<DUV9,>D-EJ�>D40UV> ³ >c.0+%PY8!9,=0+3.R8u.0+%PW82!>:)K> µ J3=R8:'0.T>5+3-E)dN+X<DUV9K8:'T.0>I-,>DCT9,+S-,=�+�yE+S8I<D9K8:'cF:+�PW>QJ�UV.R8:.hZ
� � ���_���@ M�(��!� ���@���5�����! "�n�������
[/P�8:4R8:9,8H)K>x?A=0+XFH8:25>:-e8!+3-E),=0.0UY8H9eJ�>D'0-G)^8x.0+XPY8:-e-EUW<D=TUW+�'*),+S408:9E),+�-�g

Ü $ 'R8CR8:-E+uJ�>:'v=0'v-E>D4w>:9E)K+!FD+39E)KUVJ#8:P\?A=0+u-E>D-E),UW+�'T+O=0'¹+ÐyE+O46>D9k=T'v40=0'*)K>�.T+u8:46>~`D>Ðn�HyE>TZ�[�-G)K+S+�yE+X+�-G)�N8!8:9E),UWJ3=0PY8:.T>I+�' n¸`c4T=0+�.0+SJ#8H2%C0UY8H91-,=�UW'0J3PWUV'R8:J�U#N>D'hZ
Ü $ '!.TUW-,J3>_FD+39E)KUVJ#8:PT<D9K8:'T.0+1`%46+�-,8:.0> ³ 4R8H9K8_?A=0+n8:-�Np -,=x2!>D25+3'*)K>@.0+eUV'0+�9EJ�UY8�-,+#8@<D9,8:'0.0+ µ?A=0+S<DUW9,8%+�'�)K>D9E'0>!8I=0'o+ÐyE+X?Q=T+k4R8H-K8x4w>D9e-E=oJ3+�'*)K9E>0Z\[/-E)K+S.0UV-,J�>x+3-�+3P|<DUW9E>D-,J3>D40UW>TZ

�



Ü $ '5J3>D'*)K9K8H4w+3-,>k8:PR>:)K9E>XPY8:.0>@.T+�PR+�yE+n4R8H9K8@?A=0+(8H-#Np +3PR+�yE+n-,+�40=0+3.R8S258:'*)K+3'0+�9�B0>:9,UW73>D'*)^8:P+3']+�?A=0UVPWUWCT9,UW>TZ»}L=R8:'0.T>v+�-G)K>v>QJ�=09E9,+o4w>Q.0+�2!>D-58H�R9E2O8:9x?A=0+�+3P�J3+�'*)K9E>v.0+o2O8:-,8:- ³ >J3+�'*)K9E>%.0+(<:9K8#FD+3.R8:. µ .0+�P�-,UV-E),+�258k-,+�BR8:PVPY8@J�>DPV>dJ�8:.0>1yE=0-E),>f+3'0J�UV2O8X.0+�P640=0'*),>�nq?A=0+�+�-+3P|-,>D46>D9E),+X.0+�P|+ÐyE+:Z
Ü $ 'R8546+�-,8 � ?A=0+f-E+fJ�>:PW>QJ#8:90N8x+3'=0'T>O=>H)K9,>!.0+SPW>D-n+��d),+�9E25>D-�.0+�P�+ÐyE+k4R8H9K85?A=0+f8:-�Np +3PJ3+�'*)K9E>o.0+x258:-K8H-_`*8�'0>�+�-E)dN+x+�'0J3UW258�.T+�n�-EUW'0>�.0+3-,40PW8:7#8:.T>�jl=0+39K8c.0+xPY8OF:+�9G)KUWJ�8:P".0+3P-E>D4w>:9E)K+HZ

sa>:9/-,+�9/+3PT.0UV-,J3>@<D9K8:'T.0+L`%258:-EUVFD>T;:+�PT25>D2!+�'*),>_.0+1UV'0+�9EJ�UY8�.0+�P0<:UW9,>:-,J�>:40UW>�J�>D'I9E+�-,46+�Jz)K>k8:PQ+�yE+?A=0+f408:-K8!4w>D9�+�P�J3+�'*)K9E>u.0+�P�.0UV-,J3>O+�-�2O8#`:>D9n?Q=T+fJ�>:'9,+3-,46+�Jz)K>c8!=0'+ÐyE+kFD+39E),UWJ#8HP�J3=R8:PV?Q=TUW+�9,8³ 46>D9n+�yE+3254TPW>0;0+3P�?Q=T+k4R8H-K8x4w>D9n+3P�4T=0'*)K>!.0+f8H4w>~`D>�n¸`�?A=0+k8:4R8H9,+�J3+kJ3>D'�PùNp 'T+#8I.0UW-EJ�>D'*),UW'A=R8+�'PY8%�R<D=09,8 µ ZebdU�8:.0+�2mN8:-�'0>D-�8:-,+3<D=09,8:25>:-�?A=0+k+�P�.0UW-EJ�>5<DUW9,8xJ3>D'=T'R8!F:+�PW>QJ�UV.R8:.o8:'0<D=TPY8:9 {

!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!!"!"!"!"!"!"!"!

#"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"##"#"#"#"#"#"#"#

ω

L

Ω

ω

O

giroscopio

A

contrapeso

DEL  MOMENTO  ANGULAR
DIRECCION  APROXIMADA

Ω

ve
rt

ic
al

ej
e

giroscopio

eje

$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$$"$"$"$"$"$"$"$

%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%%"%"%"%"%"%"%"%

2%=T`!<D9,8:'0.0+�+�'5)K>D9E'0>%8:P�+ÐyE+(?A=0+(408:-K8f46>D9\+�P�J�+3'*)K9,>I.T+�P�.0UW-EJ�>0;Q+�'*),>D'0J�+3-ePY8XJ�>D2!46>D'0+�'*),+�.0+3P2!>D25+3'*)K>o8:'0<D=0PW8:9@?A=0+5FH8�4R8:9,8:PW+3PY8�8�+3-E),+O+�yE+!+�-S2%=0J^BT>258~`:>D9X?A=0+O+3P\9E+�-G)K>.T+5PW8:-X>:)K9,8:-J�>:2546>D'0+3'A),+�-k.0+O2!>D2!+�'*)K>o8:'0<D=TPY8:9 ³ 8HJ�=ÍN+39,.R8H),+O.0+5?A=0+O+3PÍ2!>D2!+�'*)K>o8:'0<D=TPY8:93;a46>D9S-,+�9k=0'FD+3J3),>D9�;Q)KUW+3'0+�),9,+3-LJ�>:2546>D'0+3'A),+�-Í.0UW9EUW<DUV.R8:-/J#8H.R8k=0'08f8kPV>kPW8:9,<:>k.0+�)K9E+�-L+ÐyE+�-Í4w+39,46+�'0.0UVJ�=0PW8:9,+3-+�'*),9,+(-�Np µ ;d-EUW+�'T.0>f+3-E)^8H-LJ�>:2546>D'0+3'A),+�-Í4w>D9\PW>X)^8H'A),>f.0+3-,409E+�J3UY8:C0PV+�-Í+�'O4T9,UW2!+�9,8k8H409,>#�dUW258:J�U#N>D'hZbdU�-,+�J�=02!40PV+o+3'A),>D'0J3+�-u?A=0+o+�Pn.0UW-EJ�>¶`t?A=0+ { -E>D'm<D9,8:'0.0+3-�;e46>d.T+�2!>D-xJ�>D'0-EUW.0+39K8:95?A=0++3P2!>D25+3'*)K>¶8:'0<D=TPY8:9I+3-54090N8:J3),UWJ�8:25+3'*)K+�-RN>DPV>Ó-,=mJ3>D2!4w>D'T+�'*)K+�4R8:9,8:PW+3PY8Ó8:P1+ÐyE+o.T+�Pn<DUW9E>D-,J3>D40UV>`�J3>D'¿+3PWPV>u?A=0+5+3P/25>:25+3'A),>�8:'0<D=TPY8:9_+3-X4R8:9K8HPW+�PV>c8:PMF:+�Jz)K>D9XFD+3PW>QJ�UW.08:.Ó8:'0<D=TPY8:9�¬{ .0+3P/.0UW-EJ�>³ 9E+�J3=0+�9E.R85PW8%9,+�<:PY8I.0+XPY8%258:'0>x.0+39,+�J^B085+�'�PY8%4eN8:<DUW'08 T 4R8H9K8I+�PhF:+�J3),>D9nFD+�PV>dJ3UW.R8H.�8:'0<D=0PW8:9 µ Za�>:)K8o?A=0+u-EUò;"46>D9f+ÐyE+�2!40PW>T;a+3PL+�yE+5.0+�PÍ<DUW9E>D-,J3>D40UV>o+3-E)K=dFdUV+�9,8�B0>D9,UV7�>D'*)K8:P/`q<DUV9K8:9,8�+3'¹=0'40PW8:'0>�4R8:9K8HPW+�PV>n8:P*-,=T+�PW> ³ +3-M.0+3J�UV9�;Ï+�'k),>D9,'T>(8n=0'S+�yE+�FD+�9G)KUVJ#8:PAJ�>:25>n+�PA.0+\PY8ePòNp '0+�8n.TUW-,J3>D'*)KUV'Q=08 µ8�=0'R8�FD+�PV>dJ3UW.R8H.¹8:'0<D=TPY8:9'& ?A=0+5jl=0+�9,8)^8:2%CTUzN+�'q<D9K8:'T.0+:;�846+�-,8:9%.0+O?Q=T+c+�PL2!>D2!+�'*)K>o.0+UW'T+�9,J3UY8�.0+3Pe.0UW-EJ�>¶J�>D'r9,+3-,46+�J3),>q8Ó+�-G)K+�+�yE+cFD+39E),UWJ#8HPe+�-xCR8:-G)^8:'*)K+�2!+�'0>D9I?A=0+�J�>:'t9E+�-,46+�Jz)K>8:P"+ÐyE+xB0>D9,UV7�>D'*)K8:Pò;h-�Np 4w>Q.09�Np 8O>QJ�=09E9,UV9_?A=0+xPY8uJ�>:2546>D'0+3'A),+x.0+�P/2!>D2!+�'*)K>�8:'T<D=0PY8H9 ³ ?A=0+x+�-X+3P409E>d.0=TJ3)K>O.0+�P�25>:25+3'A),>O.0+kUW'0+39,J3UY8I`oPW8!F:+�PW>QJ�UV.R8:.8:'0<D=0PW8:9 µ 8!PW>OPW8:9,<:>5.0+k+�-G)K+%+ÐyE+kFD+39E),UWJ#8HP`*8x'0>xjl=0+�9,8%)^8:'�.0+�-E409,+3J�UW8:C0PW+HZ
´~Þ



~�+3-,=02!UW+3'0.0>0g(½ 4¬	 }®#³Ì¨h±À§8��¥&¨¢ªÃ·�¬� ¤³}£, ¤§	 �M®6ªË¬Á¥6¶Ö �ª�³´¶H¥u¬9³B¥I }®#³Ìª�ÕÇª¸M®6ªº� ¤§� ¸ºp¥>¬�§�®*��ª	³5¶U¬Á¥ K·�¬	 4³�«>ª	¯�¥L��±.¨L h¨} ¤³L·E®#¯° 4¬ { Â#Ä5§�®�º½¥u³¢±�ª	³B¨M¥*M®6ª:ª	¯�ª�ÕÇª:¨¢ª:ª	§�¶FªI¨�±<§8¥6�0�Ç¥>£¦¥£�®6�ÚÅ5¥K·�±À¬	 �ª�³�¶F¥u¬�³B¥W ¦®#³�ª°ÕÇªK«uª�¬�¶.±.�8 4¯� D®#³2 ¦«>ª	¯�¥L��±.¨L h¨} ¤³L·E®#¯° 4¬ & £�®h�ÚÅB¥W£ê² ¤§º½ªÇM®6ªBÔ³E ,M®6ª { Ä ª	³5¶H¥>³B�Çª�§Û§ÁªI�>®#£KºB¯.ª�¹° �º`¬8¥ÁÊL±<£, h¨L ¤£�ª	³5¶Fª�»¸M®6ª:ª	¯�£�¥u£�ª	³5¶H¥ ¤³M·2®#¯° ¤¬Ë¨¢ª	¯�§9±<§Ç¶Hª	£, �ª	§bº  ¤¬	 ¤¯�ª	¯�¥I ¤¯�ª�ÕÇª:¨¢ª	¯�¨�±<§8��¥jÆMÂÌ�Ç¥u³�ª	¯À¯.¥Wª�§�º� ¤¬	 4¯.ª	¯�¥© ¤¯½«uªÇ�>¶H¥u¬«uª�¯.¥6�	±.¨6 h¨} ¤³M·E®#¯� ¤¬ ¬{ Ó[�Pe46>D9E?Q=ÍN+o.0+�UW'T-,UW-G)KUV9%)^8:'*)K>¶+�'t?A=0+o+3Pe25>:25+3'A),>q8H'0<D=0PW8:9I9,+3-,=0P¥)K+�-,+3954R8H9K8:PV+�PW>Ó8HPe+�yE+.0+3P/<DUW9E>D-,J3>D40UW>O+�-S8:PW<:>u?A=0+:;�-,U/B08:-@+�'*)K+3'0.0UV.0>o+3PM�R'R8HP".0+xPY8uUV'A),9,>Q.0=0J3J�U~N>:'�.0+ { +�JhN8:'0UVJ#8c+�'PY8o-,+�J3J�U#N>D'r8:'*)K+�9EUW>D93;M`*8),+cPW>oBR8:C090N8:-I-,=04T=0+�-G)K>0g5-,U1+3PL2!>D25+3'*)K>�.0+OPY8:-fjl=T+�9,7�8:-%+��d),+�9EUW>D9E+�-9,+3-,=0P¥)^8�)K+3'0+�9!.0UW9E+�J3J�U~N>:'r46+�9E4w+3'0.0UVJ�=0PW8:9x8:Pe+�yE+�.0+3Pe<DUW9E>D-,J3>D40UW> ³ J�>D2!>¶8:-�Np FH8¶8Ó-E+�9!4R8:9,8¶+3P<DUV9,>D-EJ�>D40UV> µ ;i+�P"2mN>D.0=0PV>u.0+3P/25>D2!+�'*),>�8:'0<D=0PW8:9(.T+�P/-,UV-E),+�258OF:8�8c46+�9,258:'0+3J�+39@J�>D'0-G)^8:'*),+58HP-,+39�46+�9E4w+3'0.0UVJ�=0PW8:9L)^8H2%C0UzN+3'�8:Ph2!>D25+3'*)K>!8:'0<D=TPY8:93Zô +#8:2!>D-@?A=0+!J�>D'0J3PW=0-EUW>D'T+�-X-,+x-K8HJ#8:'¶.0+x+�-G)^8o4T9,>D40UV+�.R8H.hZx[/'¿PV>�?A=0+!-,UV<D=0+H;|PY8c'0>:)K8:J�U#N>D'c ¬) Õ¥Ö ehg -,UV<D'0UV�0J#8+3PÍFD+3J3),>D9x.0+u46>D-,UVJ�U~N>:'v.0+�PLJ�+�'*),9,>Ó.0+u258:-K8H-%25+3.0UW.T>�.0+�-E.0+xn1Z { UV9K8:'T.0>+�Pe-EUW<D=TUW+�'*),+�.TUWC0=ÏyE>�F:+�2!>D-x?Q=T+�-EUePY8�jl=0'0J3U~N>D'¸.0+3PeJ�>D'*),9K8:46+�-E>q+�9,8  EJ�>DPV>dJ�8:9�"�+3PeJ�+3'A),9,>¶.0+

*�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�**�*�*�*�*�*�*�*

+�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�++�+�+�+�+�+�+�+

(R cm )
O

m
total g

M
ω

L

ω

O c.m.

giroscopio

A

contrapeso

eje

giroscopio

,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,,�,�,�,�,�,�,�,

-�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�--�-�-�-�-�-�-�-
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46+�-E>5'0>!+�-nJ�8:4R8:7S.0+@FH8:9,UW8:91+�P|2mN>D.0=TPW>I.0+3P|25>D2!+�'*),>58H'0<D=0PW8:9�;d-,UW'T>5-0N>DPW>I-E=.0UV9,+�J3J�U#N>D'>!-,=�-,+3'A),UW.0>TZ½ Z � >¶-,+�<:=0'0.0>¿+�-!?Q=T++�-G)K+�25>:25+3'A),>Ó.0+�Pn46+�-,>¶+�-G)�N8¶J�>D'*)K+3'0UW.T>¿+3'm=0't40PY8:'T>¶408:9K8:PV+�PV>8:P�-E=0+�PV>0Zus�>D9kPV>c)^8:'*)K>T;�`Ó.0+58:J3=0+�9E.0>�J�>:'¿PW8 � +3`Ó.T+,a�+��e)K>:'v4R8:9,8�PW8�.TUW'nN8:2!UWJ�8u.0+9E>:)^8:J3U~N>D' ¬d ¢ ® ¬�®D± ³ -E+@-,>DCT9,+�+3'*)KUW+3'0.0+@+3'cPW>%?A=0+_9E+�-G)^8I?A=0+_+�Pw25>:25+3'A),>%.0+_PW8:-Íjl=T+�9,7�8:-`�+3P"2!>D25+3'*)K>�8:'0<:=0PY8:9�-,+x2!UW.0+3'�J�>D'Ó9,+3-,46+�Jz)K>o8xn µ ;hPY8!F:8H9,UY8HJ�U~N>:'0/ ¬� ¢ ¬d / ± ?A=0+FH8�8c4w>Q.0+�9X409E>d.T=0J�UV9_+�-G)K+!25>D2!+�'*),>c.0+�P/46+�-E>0;�8:P"J#8HCw>�.0+x=0'¶4w+3?A=0+A�'0>�UW'*)K+39EFH8:PV>u.0+),UW+�2!46>1/ ± ;\F:8¶8Ó-,+�9!=0'R8ÓFH8:9,UW8:J�U#N>D'v)^8:2fC0UzN+3'rJ3>D'*)K+3'0UW.R8¶+�'r+�-G)K+4TPY8:'0>Ó4R8H9K8:PV+�PW>Ó8HP-E=0+�PV>0Z�[/'�>H)K9K8H-L4R8:PW8:C09,8:-�;d+�Pi2!>D2!+�'*)K>%8:'0<D=0PW8:9ÍFH8I8%J�8:2%C0UW8:9\)K8:Pw`OJ�>D2!>%-E+_FD+@+�'cPW8-EUW<D=0UV+�'*)K+@�R<:=09K8Tg

L t∆(t+ )
L∆t =∆M

L (t)

∆Θ

plano  paralelo  al  suelo

J3>D' ¬� ³ ± × / ± µ ý ¬� ³ ± µ ¢ / ¬� ¢ ¬d / ± ¢ c ¬) ÕVÖ ehg´k ³ º ÄªÅYÄªÆÈÇ ¬. µ / ± ² ³G´um:µz +3Cw+I?A=0+3.R8:9XJ�PW8:9,> ³ 8:=0'0?A=0+x+3'¶PW8O�R<D=09,8u4w>:9_+�P"+zjl+�Jz)K>�.0+IPY8O46+�9E-,46+�Jz)KUVFH8c'0>�-,+%F:+#8C0UV+�' µ ?A=0+H;w+3'o2mN>D.0=0PV>0; ¬� ³ ± × / ± µ ` ¬� ³ ± µ -,>D'�UW<D=08:PW+3-�;RJ�>:25>I`*8!-K8:C6+�2!>D-n40=0+3-E),>O?A=0++3P|25>D2!+�'*),>!.T+�P|46+�-,>!+�-n46+�9E4w+3'0.0UWJ3=0PY8H9n8:Ph2!>D25+3'*)K>!8:'0<D=TPY8:93Z&(B0>D9,8k`*8I46>d.T+�2!>D-LJ�8:PWJ3=0PY8:9Í+�P_N8:'0<D=0PV>2/�3á?A=0+@-E+_FH8I8%.0+�-E40PY8:7�8:91+3Pi2!>D25+3'*)K>I8:'T<D=0PY8H9³ `vJ�>D'¤N+�Pe+3P1+�yE+�.0+3P1<DUV9,>D-E>D40UW>?Q=T+�+3-E)RN8¶B0>:9,UW73>D'*)^8:P µ .0+3C0UW.T>¿8HP125>:25+3'A),>�.0+�PL4w+3-,>0gc4R8H9K8=0'�UV'A),+�9GF:8HPW>O.T+f)KUV+�2!4w>4/ ± 2%=d`46+�?A=0+A�'T>0;i.0+kjl>D9,2585?A=0+5/�3¤-,+�8O)^8:2%CTUzN+�'2%=T`o4w+3?Q=T+Q�'0>³ 2!+�yE>:9�.0UVJ^B0>0;wUW'T�R'TUV)K+3-,UV2O8:P µ ;046>Q.0+�2!>D-_8H409,>#�dUW258:9n+�P�)K9,U#N8:'0<D=TPW>x.0+%PW8!�R<D=T9K8u8:'*),+�9,UV>D9�8O=0'-,+3J3),>D9k.T+!J:Np 9EJ�=0PV>�.T+!9,8:.0UV> qqq ¬� ³ ± × / ± µ qqq ¢ qqq ¬� ³ ± µ qqq ³ UW<D=R8HPW.R8:.�?A=0+x`*8�-K8HCw+325>D-X-E+!J3=02!40PW+ µ `8:9EJ�> qqq ¬d qqq / ± Z�[�PSN8H'0<D=0PV>5/63áFdUV+�'0+X.R8H.0>x+�'*)K>D'TJ�+�-�4w>:9� ,8:9,J3>5àI9,8:.0UV>j"
/63 ¢ qqq ¬d qqq / ±r ¬� r ¢ qqq c ¬) ÕVÖ e�g qqq º ÄªÅYÄÑÆÈÇ�.� / ± É&(-�Np +�P/9EUV)K2!>uJ3>D'¿+3P/?A=0+IF:8H9#Np 8u+3-E),+mN8H'0<D=0PV>�J3>D'Ó+�P"),UW+�2!46>0;h+�-X.0+3J�UV9�;|PY8uF:+�PW>QJ�UV.R8:.Ó8:'T<D=0PY8H9J�>:'�PY85?A=0+f+�PM+ÐyE+%.0+3Pa<DUV9,>D-EJ�>D4TUW> ³ +�'�),>D9,'0>O8:P�?Q=T+I+�-E)RN8O<DUV9K8:'0.T>O+�Pa.0UW-EJ�> µ <DUW9,8O8O-E=�FD+37%+�')K>:9,'0>!8x=0'o+ÐyE+@FD+�9G)KUVJ#8:P|?A=0+X4R8:-,8!46>D9�n¸+�-�UW<D=08:Ph8
&87:9 [ Õ ¢ /�3/ ± ¢ c ) ÕVÖ ejg º ÄªÅYÄªÆÈÇ;.� ¢ c ) ÕVÖ ehg º ÄªÅYÄªÆÈÇ<.c �>= ù ?ÑÕVÅ e [A@ [CB ù 9 ÅD?ÑÕVÅ 7 ù Å { É ³G´>wDµ
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J�>:' c �E= ù ?ÑÕ¥Å e [�@ [FB ù 9 ÅD?ïÕVÅ 7 ù Å +3P|25>D2!+�'*),>I.0+kUV'0+�9EJ�UW8%.0+�P|.0UV-,J3>!J3>D'�9,+�-E4w+3J3),>u8:Ph+ÐyE+X.0+�P|<DUV9,>D-EJ�>D4TUW>0Z&(P�.0+�-E40PY8:7�8:2!UW+�'*),>0;1.0+3'A),9,>v.T+�=0']40PW8:'0>¿4R8:9K8HPW+�PV>q8HP�-E=0+�PV>0;e.0+3P(+z�Q),9,+�2!>v.0+3P�+ÐyE+.0+3P<DUV9,>D-EJ�>D40UV>Ó-,+PV+�PWPY8H2O8Ï/57�+	=	+	?zÌ2A143 y `t8¶PW8ÓF:+�PV>dJ3UW.R8:.t8:'0<:=0PY8:9 ³�´>w*µ ;\FD+3PW>QJ�UW.08:.m8H'0<D=0PW8:9I.0+409E+�J�+3-,U#N>D'hZ\[/Pi-,+3'*)KUW.T>%.0+_+3-E)^8%4T9,+�J3+�-EU~N>D'�PW>k2O8H9,J#8S+�Pw-,+�'*),UW.0>I.0+3Pi2!>D2!+�'*)K>%.T+�Pi46+�-E>0Z z +(PW8jHN>D9E2%=0PY8%>:CT)K+3'0UW.R8I-E+S.T+�.0=0J3+f?A=0+Hg
Ü }L=R8H'A),>f2mN8:-�-,+�BR8#`*8S.0+�-E40PY8:7�8:.0>S+�P�J�+3'*)K9,>k.0+n2O8H-K8:-�.0+3P64T=0'*)K>f.T+(8:46>~`D>Ïn1;*+�-\.0+�J3UW93;J3=R8:'*)K>_258#`D>D9a-,+�8 c ) Õ¥Ö e�g ;:2mN8:-�9RN8:4TUW.R8:2!+�'*),+Í409E+�J3+�.0+e+3Pd<DUV9,>D-EJ�>D4TUW>0Z�[/-E),>_+�-M8:PW<D>�?A=0+`D8�-,8:C6+�2!>D-_4R8:9,8u+�P"J�8:-,>c.T+I=0'R8uC0UVJ�UWJ3PW+z)^8TgnJ�=08:'*)K>�2]N8H-('0>D-@UV'0J�PVUW'R8H25>D-3;6`oJ�>:'¶+3PWPV>2mN8:-/-,+34R8:9,8:25>:-/'Q=T+�-E),9,>SJ�+3'A),9,>S.0+n<D9K8#F:+�.R8:. ³ +3P0>D2%CTPWUW<:> µ .T+�PW8(FD+39E)KUVJ#8:PT?Q=T+�408:-K8@46>D9+3P/40=0'*)K>�.0+IJ3>D'*)^8:Jz)K>�.0+xPY8u9E=0+�.R8cJ3>D'Ó+�P"-E=0+�PV>0;|2]N8H-@9RN8:40UV.R8:2!+�'*)K+f4w>Q.0+�2!>D-_.T>DC0PY8H9=0'08!+3-,?A=0UW'08TZ
Ü }L=R8H'A),>�2]N8H-f9RN8H40UW.0>o<DUW9,8o+3PL.0UV-,J�>+�'v)K>:9,'0>�8HPÍ+ÐyE+u.0+�PÍ<DUW9E>D-,J3>D40UV> ³ +�-%.0+3J�UV9�;"J3=R8:'*)K>258#`D>D9�+�- { µ ;R2mN8:-nPW+3'A)K8!+3-�PW8!4T9,+�J3+�-EU~N>D'hZ1bdU�8:PW<:=0'R8%FD+37fBR8:-"yE=0<*8H.0>5J3>D'=T'R8546+�>D'T7#8³ ?Q=T+%'0>O+3-(>:),9K8!J�>D-,8O?A=0+f=0'<DUW9E>D-,J3>D40UW> µ `*8OBR8HC09RN8:-�>DC0-E+�9EFH8:.T>u?A=0+%8:P|�R'08:Pò;6J�=R8H'0.0>PW8f4w+3>D'07�8f`*8%BR8%46+�9E.0UW.0>IC08:-E)K8:'*)K+_.0+@-E=uFD+3PW>QJ�UW.08:.u.0+@<DUV9,>k-,>DC09E+@-,=c+ÐyE+@.0+_-,UV25+z)K9�Np 8T;PW8546+�>D'07�8u409,+3J�+3.0+I2%=0J^B0>c2mN8:-�9RN8:40UV.0>O?A=0+%8:PaUV'0UWJ3UW> ³ J3=R8:'0.0>c-E+%.0UVJ�+f?A=0+IPW8546+�>D'T7#8 E+3-E)RN8!.0>:9,2!UW.R8#" µ ZbdUW'S+�2%C08:9,<D>(8:?A=|Np '0>(-E+18:J�8:CR8:'fPY8:-�J�>:-K8:-aJ�=09EUW>D-,8:-a?A=0+ÍBR8:J3+L=0'%<:UW9,>:-,J�>:40UW>0Z � 8�-,UW<:=0UW+3'A),+J�=T+�-E),U~N>D'¹+3-fjHN8:J3UWP�.0+u9E+�-,46>D'0.T+�9�g!?A=ÍN+u>QJ�=09E9,+5-,Uò;MJ�>D'¹+3PÍ.0UV-,J3>�<DUW9,8:'0.0>o+�'v),>D9,'0>�8:PÍ+ÐyE+O.0+3P<DUV9,>D-EJ�>D40UV>Ó+�'r+�Pn25UV-,2!>�-,+3'A),UW.0>¿?A=0+8H'A),+�-3;e8:B0>D9,8�PY8�4w+3-K8G� ?Q=T+.0+3-,+�?A=0UVPWUVC09K8�+�Pe+ÐyE+oPW8J�>:PW>QJ#8:2!>D-n+�'o+�P�>:)K9E>5+��Q)K9,+325>5.0+�P�+�yE+S.0+3Pa<DUV9,>D-EJ�>D4TUW>0ZÍ[/'�+�-E+fJ#8H-,>0;�+�P�J�+3'*)K9,>5.0+f258:-,8:-n-,+.0+3-,40PW8:7#8�8:B0>D9,8cBR8:J�UW8uPY8uUV7�?A=0UW+39,.R8d;h)^8:PM`�J�>D2!>c-,+IFD+!+�'¶PY8u-EUW<D=TUW+�'*),+%�R<D=09,8T;h`�+�P/-E+�'*)KUV.0>
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