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DERECHOS RESERVADOS © 

PROHIBIDA SU REPRODUCCIÓN TOTAL O PARCIAL 
  

Todo el material contenido en esta tesis esta protegido por la Ley Federal 
del Derecho de Autor (LFDA) de los Estados Unidos Mexicanos (México). 

El uso de imágenes, fragmentos de videos, y demás material que sea 
objeto de protección de los derechos de autor, será exclusivamente para 
fines educativos e informativos y deberá citar la fuente donde la obtuvo 
mencionando el autor o autores. Cualquier uso distinto como el lucro, 
reproducción, edición o modificación, será perseguido y sancionado por el 
respectivo titular de los Derechos de Autor. 
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J@Ph=�AU;YA�J@D Ò Æ�����àFÐ
��ÈÉ� � w ¦@\ lmZaVEDG?�J@DIHdWE;h;YDGM�DILz;hWEM��2PhoEO@?dWEM ± w Ò C ± w Ê w
�5LcW�MNO@TcWE?N?BDGoE;hAj;hPhLaD�WE;@MND�FIAULa«coEO@?dWjFGAUL �*Í J@Ph=�AU;hAEM<FGAU;YPhL@DGWE;hDIMqWE;hPYlRDILbHdWEJ@AUM<DIL]=cWX?dWE;YDG;hAW�;YA�;iWE?NoUA�J@D�O@LcW{;�Qp L@D�WRJ@D�Hd?dWXL@MBlSPhMNP*QAULs=cWX?dWE;YDG;iWRJ@DGMNLgOaJcWaZ£l]WXLgOn�©WEFIHBO@?dWEJ@W0FGAULkWE;iWXl�T@?BDJaD�FGAUTa?BDEZ§F�WE;YPhT@?ND �GÊ ¡��<îÓ��Z�DG;2lSPhMNlRARWE;hWEl�T@?ND�O@MBWEJ@A�DILs;hAUM5J@Ph=�AU;YAUMGw��£W]J@PYMNHvWXL@FGPhWRDGL[HB?BD�aPh;hAEM5=@WE?dWE;YDG;YAUM�J@D�;hWR;�Qp L@DGW+JaD�Hd?BWEL@MNlRPYMBP*QAELzDIM ² w ²[±UËXÊ lmZc=cWE?dWSl]WXLbHBDGL@DI?�DIMNHvWRJ@PhMeHvWEL@FIPiWSW;YA�;iWE?NoUA0J@D�;hW0;ïQp L@D�W]JaD+HB?dWELaMBlSPhMBP�QAUL�MND�DGlS=@;hDGWELsMBDI=cWE?dWXJ@AU?BDIM�J@DS�x²�¥ W0F�WEJ@W ² w Ê lmw��£W;YAUL@oUP�HdO@J{J@DjF�WXJcWS;�Qp L@DGW�J@DjHB?dWELaMBlSPhMBP�QAUL�DGM�J@D ÒUÒ w ��\ l C�HdPhDIL@D�O@LcW+PhlS=§DIJcWEL@FIPiW�J@D Êb±E²@ï w}7DuHvWE;Y;hDIM¨J@D�;iW�FGAELa«coUO@?BWEFGP�QAUL{MBD�=@?NDGMBDIL[HvWELzDGLm;iWEM��2PYoUO@?BWEM ± w Ê C ± w Ë w
�
AUM0JaPh=�AU;hAUM+MNAULÓ=§AE;iWE?NPh��WXJ@AUM+FGAU;YPhL@DGWE;hlSDGL[HBDzDILí;iW�J@Ph?NDGFGFIP*QAULí:qMeHdD`¡eÈ7DGMeHdDsoUDIAUoU?cQW�«cF�Waw:<MeHvW0FGAELa«coUO@?BWEFGP�QAUL"MND�J@DIL@AUlSPhLcWS=§AU;hWE?BPY��WEFIP*QAULñð<w§�
AUM�J@PY=§AE;hAUM5MBD�DIlR=a;iWE�GWEL�W]OaLcW0WE;�HdO@?BWJaD ± w ËXÊ lã?NDGMN=§DIFIHdA�JaDG;8L@P�VUDI;2J@D�=a;iWXHdWX��AU?BlRWaw�:<;8WE?N?BDIoU;hASHvWEl�TaPuQDGL"FGAUL[HdPYDGL@DKO@LcW0=cWEL[HdWE;h;hW?ND�cDIFIHBAU?dWaZ§l]WXLgOn�©WEFIHBO@?dWEJ@WRFGAELyWE;iWElKT@?BD�J@D�WXFGDG?NA0PhLaA*_nPYJcWET@;YD� bO@D�MND�O@T@PYF�WRW ² w ËXÊ lê=§AE?WXTcW ¢ A"JaD];hAEM�J@PY=§AE;hAUMIw£�£AEMKWE;hWEl�T@?NDGMjJ@D0WXFGDG?NA�FGAE?B?BDILt=cWE?BWE;hDI;hAUM�Wz;hAUM�J@PY=§AU;YAUM4C�;iW{MBDG=@W�¡?BWEFGP�QAUL{DGL[Hd?ND�DG;h;YAUM�DGM�J@D ² w ±E² lmw
~nD�J@DI«@L@D�FIAUlRAóò<ô!õ�ö�÷�ö�Wj;hWjFIAULa«coEO@?dWEFIP*QAULR bO@D�MND�PYLbHBDGoU?BW�FIAUL�|bO@L]MNO@TcWE?N?BDIoU;hA�J@Ph=�AU;iWX?GZOaL0TcWE;YO@L�ZbO@L�WElS=@;YPY«cFGWEJ@AU?qJ@D�TcW ¢ A�?NO@PhJ@AaZgFGWET@;YDGM�FIA[W�_nPiWX;hDGMqCSMBPYMNHdDIl]WjJ@D7WX;hPhlSDGL[HdWEFGP�QAUL+J@D}�¥�wn�2WX?dW�WEFIAU=@;hWE?r;hW�PYlR=�DGJcWXL@FGPhWjJ@D�;iWj;ïQp LaD�W�JaD�Hd?BWEL@MNlRPYMBP*QAEL]=cWE?BWE;hDI;iW ð Êb±X²@ï ®fW�O@LcWK;�Qp L@DGWFIA[W�_nPiWX; ð ËE²@ï ®8MND�DIlR=@;YD�W�O@LSTcWE;hOaLSHBAU?BAUPYJcWE; ð � | � ®uwb:<;>FGDILbHB?BA�J@DG;>TcWE;YO@LSDGMfO@L]L�QO@FI;hDIAjJaD5��D`¡?N?BP�HvW�JaD¨oUDGAElRDuHd?GQp W5HBAU?BAUPYJcWE;bFGAEL�=§DI?BlSD�WETaPh;hPYJcWEJjl]WXoULrQDIHBPhFGW�?BDI;iWXHBPYVXW�øAù � ±UËE² Z�FIAUL�J@P�QWElRDuHd?NAPYL[HdDG?NL@A�J@D �*¦ w Ò lSlzZ�J@P*QWXlRDuHd?BA�Du_gHdDI?BL@AjJ@D Òa� w ¦ lSlRl C�oU?NAUMBAE?8J@D ¦ w \ lRlmwE:<;@T@WE;hO@L�HBPhDGLaDOaLz=cWX?5JaDjFIAUL@DIFIHdAE?BDGM5 bO@D�MBD�WEFGAE=@;iWEL�JaPh?BDIFIHdWElRDIL[HdDjW�;iW�;ïQp L@D�W�J@D4HB?dWEL@MNlRPYMBP�QAUL�J@DGMNLbO@JcWSC=�AU?�DI;
AEHd?NAS;hWEJ@A�HdPYDGL@D�WXFGAU=@;hWElSPhDGL[HBA�O@MdWXL@J@A]OaLmFIAUL@DIFIHdAE?5HBPh=�A+� Ó �@DIl�T@?BWaw
:<L";hW�MdWE;YPhJcW�J@DI;
TcWE;YO@L{MBDj�cWEFGD�O@L@W+HB?dWEL@MNPhFIP*QAULmW+F�WET@;YD4FGA[W�_aPhWE;
�� ËE� Ó ËE²@ï FGAULm;hAULaoUP�¡HBO@JkWE=@?BA�_nPhlRWEJcW0JaDS=@WE?dW{WE;YF�WEL@�GWE?4;iW0OaT@PhFGWEFGP�QAULyJ@DG;8«c;�Hd?NA{��Ó=cWEMNAX¡¤WX;YHvWXM ð ��?NDGFGOaDGL@FIPiW{J@DFIAU?NHBD�J@D Í[Ë \úO��*®`wa:<L@MNDGoUOaPhJcWKJaDG;>«c;YHB?BAj=cWEMBA�¡¤WE;�HvWEMqMBD�DGMeHvWET@;YDGFID7DG;�=@?BPYlRDI?qL@PYVEDG;�J@D7WElS=@;YP�¡«@F�WEFIP*QAULSJ@D�TcW ¢ Aj?BO@PYJ@A@w[:<;�WElS=@;hP�«cF�WXJ@AU?2JaD�TcW ¢ A�?NO@PhJ@A�DIMfOaLXU��8�°¡ ËX²U² �£�ñJ@D�\zPYL@P ¥�PY?BFGOaPYHdMFIAULso[WEL@WEL@FGPhW]J@D ±X� Jc��Z Ì 5� Ó �¤�í}7DIMBPYoUL@DG?û M4��O@PYJ@DEZ ±E²U²E²XÎ Z�FGAELyWEL@Fv�@A�J@DKTcWEL@JcW0JaD ² w ²[ËW ËE²E² \PO��XZ@DG;
WXlR=@;YPY«cFGWEJ@AU?rJ@D4=�AU;iWE?NPh�GWKWcü ��Ë ² Ó }�¥íFIAUL@MBOalRPYDGL@J@A ÍU² lS� J@D4FIAU?B?NPhDILbHBD=@WE?dW�AU=�DG?BWE?Gw�:<Lª;iW"DILbHB?dWEJ@W"CtMdWX;hPhJ@WzJ@DI;�WElS=@;hP�«cF�WEJaAU?�MBD0HdPYDGL@DIL�FGAULaDGFIHBAU?BDIMR~@\z�Kw2�
AUMWXlR=@;YPY«cFGWEJ@AU?NDGM�l]WEL[HBPhDGLaDGL�;iW�DIMNHdWET@Ph;YPhJcWXJ�J@D�;hW"�©WEMBD�FIAULªO@LcW"VXWE?BPhWEFGP�QAULtJ@D´ý � w ËSR w<:<MeHvWFGWE?dWXFIHdDI?�Qp MNHdPYF�W�DIM5lKOaC0PYlR=�AU?NHdWEL[HdD7JaDGT@PYJ@ASW� gOaDj;hWEM¨�©WEMNDGM�J@D4;iWXM¨MBDb�L@WE;hDIM�F�WE=aHdWEJcWEM�MNAUL{J@DMNO@lRW+PYlR=�AU?eHvWEL@FIPiWK=@WE?dW�lRWEL[HdDGLaDG?�DG;
FIAUL[Hd?BAE;
J@D�;hAUM�=cW�Hd?BAEL@DGM�J@D�?dWXJ@PiWEFIP*QAUL°w
�Ô;iW�MBWE;hPYJcW�JaDG;nWElR=a;hPY«@F�WEJ@AE?xMND��cWXFGD¨O@L@W�Hd?BWEL@MBPYFGP�QAUL�W5F�WET@;YD�FIA[W�_nPiWE;g�� � Ó ËX²@ï ð �rDG;hJaDGL¦E¦a�*Ò ®7DG;qFIOcWE;qMBDSO@MdWm=cWE?BW"WE;YF�WEL@�GWE?�;iW�=�AUMBPYFGP*QAELkJ@DI;qFGAUl�TaPhLcWEJaAU?4J@D]=�AEHBDGL@FIPiW{J@DR=a?BPhlSDG?LaPYVUDI;�wn�£WK;hAULaoUPYHBO@JRJaD�DGMeHdD4FGWET@;hD ð ~ � Zc~ ± Z@~ Ò C0~ Ê ®fDIM¨J@D ��\ w ± lzZbC+HdPhDIL@D�DIL�MBO@M�Du_gHd?NDGlSAUM
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Â�Å7À°Â µ À ³ ·�Äa· ³@´q³ ·e»�ÃxÀ§Â�Æ2À�º�Ç ´ Æx·e»<¸@À§ºgÀ§Â ³ » µ ·e»

2.54 cm

7.62 cm

linea de transmision

alambre de cobre
14 AGW

30 cm cinturones
de plastico
para fijar
el dipolo

214 cm

principal

97.23 cm 97.23 cm

tubo de PVC 
diametro de 1.27 cm

ônõ÷öuø�ù�ú�û*ü þ�þ�ÿ8����ú��(�����K���~�÷ú��0���}�öIø�ù�ú�¤õ?����L���*õ�G������¯õ������?�A�����ß�*õ / ��(����G / ���Nú���B���)����°ú`ù�ù
�eö�����5� õ����Bú������A�������3�4~687:98ü
FIAUL@DIFIHdAE?BDGM¨HBPh=�A�� Ó l]WXFv�@AUMGwn:<;°MNPhMNHBDGlRWKJ@DIMBFG?NPYHBA�PhL[HdDIoU?dW�O@LcW ò<ô!õ�ö�÷�ö¡ö ��������� ÷
	�õ��� ôcwn:<L�;hW��PhoUO@?BW ± w Ë MND�=a?BDGMNDGL[HvWSO@LmDGMB bO@DIl]W+J@D�;iW ò<ô!õ�ö�÷�öEw

¥�OcW�Hd?BA�O@L@PhJ@WEJ@DGM2T�QWEMBPYF�WEM�FGAU;YPhL@DGWE;hDIM£PhL[HdDIoU?dWELKO@LcW���� ô � ÷rJ@D ÍEÊ J@PY=§AE;hAUMIwX:<L�FGWEJcW7�qQp L@D�WaZ;hWEMfMBDb�LcWX;hDGMrJ@D7FGWEJcWKMNDGFGFIP*QAUL]MBD7MNO@l]WXJcWEMrVEDGFuHdAU?NPiWE;YlRDILbHBD�DIL0O@LcW�FIAULa«coUOa?dWEFIP*QAULSHdPh=�A�QWX?BT�AU;�w:<M5J@DGFIPh?IZ�DI;£MBO@TcWX?B?BDIoU;hA � MBDjMBO@lRWSFIAUL"DI;£MBO@TcWX?B?BDIoU;hA ± J@DGL[Hd?NA]J@DI;�FIAUl�T@PYLcWEJ@AE? � �cDG;£MBOaTn¡WX?B?BDIoU;hA Ò MBD4MBOal]W�FIAUL{DG;�MNO@TcWE?N?BDGoE;hA Ê J@DIL[Hd?BA+J@DI;�FGAEl�T@PhL@WEJ@AU? ± Z@FGAELa��AU?BlRWEL@JaA�DG;�=a?BPhlSDG?LaPYVUDI;§JaD�FGAEl�T@PhL@WEFGP�QAUL�wb�
AUM�FIAUl�T@PYLcWEJ@AE?BDGMrO@MdWXJ@AUM�DIL0DGMeHvWKDuHvWE=@WKMBAUL]J@DG;>HdPY=§A�U���¥�~[¡ ± ¡ � îJaD�\zPYL@P ¥�PY?BFGOaPYHdMIZ Ì 5� Ó �¤�Ô}7DGMNPhoUL@DI?�û M4�4O@PhJaDEZ ±E²U²U²�Î w�:<MNHBAUM7FGAEl�T@PhL@WEJ@AU?NDGM5=@O@DGJaDGLs=@?NDGMBDILn¡HdWE?¨O@L@W�=�QDG?NJ@PhJcW�JaD7PhL@MNDG?NFGP*QAEL0 bO@D7VXWE?�Qp WKJ@D�WEFIO@DG?NJ@A+W�;iW�WXlR=@;YPYHBO@JSCR�©WEMBD�J@D4;iWEMrMBDb�L@WE;hDIM�WFIAUl�T@PYLcWE?Iwa��WE?dW�MNDg�LcWE;YDGM�JaD���?BDIFGO@DIL@FGPhW�J@PY��DI?BDGL[HBDEZa;hWK=rQDI?BJ@PYJcWKJ@D7PYL@MBDI?BFIP*QAUL�DIM Ò Jc� Ì �� Ó �¤�}7DIMBPYoUL@DG?û M��4O@PhJaDEZ ±E²E²U²XÎ w
�£WEM7MNDb�LcWE;YDGM4WR;iWRMBWE;hPYJcWRJaD�FGAUl�TaPhLcWEJaAU? � C ± MND�DGL[V§Qp WELyW]HB?dW�VqQDGM7JaD�F�WETa;hDGM�FGA[W�_nPhWE;hDIM¨� � Ó ï ð ��DG;YJ@DGL ¦U¦a�*Ò ®�W�O@LzFIAUl�T@PYLcWEJ@AE?¨J@AUL@JaDjMND�DIMNHdWET@;hDIFGD�DG;
MNDGoUOaL@J@ASL@PYVEDG;
J@D�FGAEl�T@P�¡L@WEFGP�QAUL�w�:<MeHdAUM£F�WXT@;hDIM£HBPhDIL@DGL�O@LcW�;YAUL@oUP�HdO@J7JaD ÒUÍ w Ê lmZGFIAUL�O@LcW�WXHBDGLbOcWEFIP*QAUL�J@DBQ ± w \ Jc� Ó ÒE² lzw:<;
FIAUl�T@PYLcWEJ@AU?�J@D�MNDGoUOaL@J@ASL@PYVEDG;
DGM�PYoUOcWE;
WX;�FGAUlKT@PhLcWXJ@AU?�O@MBWEJ@ASDGLmDG;
=@?NPhlSDG?¨L@P�VUDI;�w
�£WKMNDg�LcWE;� bO@D�MND7AUTaHBPhDGLaD�J@DI;§FIAUl�T@PYLcWEJ@AU?fJ@D�MBDGoEO@L@J@A�L@P�VUDI;§MND4WE;hPYlRDIL[HvWjW�O@L]«@;YHd?NA�5�=@WEMdW�¡ïTcWEL@J@W ð ±E² \PO5�*®�Cs=�AUMNHBDG?NPhAU?NlRDILbHBD�MBD+PYLbHB?BAgJ@O@FID�W�O@L�WElR=a;hPY«@F�WEJ@AE?�J@D+TcW ¢ A�?BO@PYJ@AU��2� ËX²U² ¡¤�£�jZ Ì 5� Ó �¤�Ô}7DGMBPYoUL@DI?�û M���OaPhJ@DXZ ±X²U²U²XÎ Z>DGLsO@LcWRMBDGoEO@L@JcW0DuHvWE=cWRJ@D�WElS=@;YPY«cFGWEFGP�QAUL�w:<;2WElR=a;hPY«@F�WEJ@AE?�DGLsDGMeHvW0DuHvWE=cWRDGM7PYoUOcWE;£WE;xlSDGL@FIPhAULcWXJ@A]=@?NDIVgPiWXlRDILbHBDEw°��L�T�AUMB bO@D ¢ A�J@D�;hW�qQp L@D�W]FIAUL ÍEÊ J@Ph=�AU;hAEM5CmMBOsMNPhMeHdDGlRW]J@DKWEFGAE=@;iWElSPhDIL[HdA@Zc«c;�Hd?dWXJ@A@Z�WElS=@;hP�«cF�WEFIP*QAUL�CzF�WETa;hD�WXJ@AMND]=@?NDGMNDGL[HvW"DIL�;hWz�2PYoUO@?BW ± w Í w£:<Lk;iWm�2PhoUOa?dW ± w \ MND]=@O@DIJ@D0WX=@?BDIFGPiWX?j;hWmFIAULa«coEO@?dWEFIP*QAUL�J@DI;WX?B?BDIoU;hA4=a;iWELcWX?8?BDIFIHvWXL@oUO@;hWE?8FGAELbHBDGL@PYDGL@JaA ÍEÊ �qQp LaD�W�C�;hW7J@PhMN=§AUMNPhFIP*QAUL�oUDIAUlªQDIHd?NPhFGW�DGL[Hd?ND�DI;h;hWEMGw
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/ 2λ

L = 197 cm

λ = 214 cm

λ / 4

aislantes

de  PVC 

λ

poste  de   
madera

cuerda de nylon
para soporte

dipolo

linea de transmision

220 cm

nivel suelo

cobre desnudo

14/AGW

100cm

ônõ÷öuø�ù�ú�û*ü ��þ>�+���&|Gø��/.��	���~� úB�0���}�öIø�ù�ú�¤õ?��������~����K�*õ / ��(���5���¯ø�ú�0� / �÷ú�G�õ������
�B�0����÷ú	� �0 ���NúB���8��ù�ú�����G¨õ��©õ?����gü1 � / ù
���&������ú���� ú�� �*õ�G������¯õ(������<"<�ú��¯õ��Nú��A��� ú������¯ù�ø��C��ø�ùïú	���H�&� / �uù&�&�Iü
�£W]MNDg�LcWE;£J@D�MdWE;YPhJcW+J@DG;�MBDIoUO@L@J@A]L@PYVEDG;xJ@D�WElS=@;YPY«cFGWEFGP�QAUL{DGM7;Y;hDIVXWEJ@WS�cWXMNHvWSDG;xFGOcWX?NHdA]J@DFIAUL[Hd?NAU;
W�Hd?BW*V<QDIM5JaDjOaLmFGWET@;YD4FGA[W�_nPhWE;��� � ð �rDG;hJaDGL ¦U¦a�*Ò ®f gOaD�HBPhDIL@D7O@LcW+;hAEL@oUPYHBO@J0J@D ��ÍEÊl�J@AUL@J@DjWE;YPhlSDGL[HvW�DG;
MBPYMNHBDGlRW+JaDj?NDGFIDG=aHBAU?BDIM�A+;iW�lRWXHd?NPh�7JaD��rOaHd;YDG?GZcMNDGo�QO@L{MNDj?NDG bO@PYDG?dWnw
:<;fMBPhMeHdDIl]W{J@D0WXlR=@;YPY«cFGWEFGP�QAULsJ@DRTcW ¢ A"?NO@PhJaA@Z
;hAUMjFGAEl�T@PhL@WEJ@AU?NDGMjJ@DR=�AEHBDGL@FIPiWmCyDI;rMNPhM¤¡HBDGlRW�J@D�F�WXT@;hDIM�MBD�PYL@MNHdWE;*QA�DILªO@LªMBPhMeHdDIl]W�J@D]?BDGoEPhMNHB?BAUM�JaD0FGAULaFG?BDuHdA@Z<MNO@TaHBDG?B?@QWEL@DIA@Z8DGLªDI;QWX?BD�W�J@D5;iW�WEL[HdDILcWawn~nD�HdPYDGL@DILRJ@AEMfHBPh=�AUMqJ@D�?NDGoUPYMNHB?BAUMqJ@D�FGAEL@FG?NDIHdAa|nO@LaA�=cWX?dWjWElR=a;hPY«@F�WEJ@AE?BDGMCzAEHB?BA0=cWX?dW]FIAUl�T@PYLcWEJ@AU?NDGMIw�:<;�?NDGoUPYMNHB?BA0=cWX?dW0WElS=@;YPY«cFGWEJ@AU?NDGM5FGAUL[HdPYDGL@D�OaLcW]F�W ¢ W0lRDuH>QWE;YPhF�WoUWE;YVXWEL@PY��WEJ@W7J@DGL[Hd?NAKJ@D5;iW4FIOcWE;>MBD5PhL@MeHvWE;hWEL ± WXlR=@;YPY«cFGWEJ@AU?NDGM<J@D5TcW ¢ Aj?BOaPhJ@A@Z[?NDGFIPhT�D5;hWjMNDb�LcWE;JaDjJaAUM2���� ô � ÷�PYL@J@DG=�DGLaJ@PhDILbHBDGM�C�O@L{?NDGoUO@;hWEJ@AU?�J@D4VUAU;�HvW ¢ DXZaVUDI?5JaDIHvWX;h;hDIM�DGL{;iWXM��2PhoUOa?dWEM ± w � Z± w ¦ C ± w �*² w
:<;@?NDGoUPYMNHd?NA4J@D�FGAEl�T@PhL@WEFGP�QAULKJ@D�=a?BPhlSDG?�L@PYVEDG;@FIAUL[HdPYDGL@D�O@L+FIAUL@J@O@;YDIH<lSDIHcQWE;hPYFGA� gOaD5?NDGFIPhT�D;hWKPhLaMNHvWX;iWEFIP*QAULRJ@D ± FGAEl�T@PhL@WEJ@AU?NDGM¨J@D4=�AEHBDGL@FIPiWaZn=cWE?dW�J@AUM2���� ô � ÷43fJ@PY��DI?BDILbHBDGMIwc�
AUM�?BDIoUPhMeHd?BAEMJaD�;YAUMfWElR=a;hPY«@F�WEJ@AE?BDGM<DIMNHcQWEL]PYLbHBDG?NFGAUL@DIFIHdWEJ@AUMf=cWE?BWj=�DG?NlRP�HdPh?2DG;>F�WETa;hD�WXJ@A� gOaD�MBOalRPYL@PhMeHd?dW4;hWWX;hPhlSDGL[HdWEFGP�QAUL�}�¥�w
:<;]QO@;�HdPYlRARL@PYVEDG;8J@DSWElS=@;YPY«cFGWEFGP�QAUL"J@D�T@W ¢ A{?BO@PYJ@A@Z°DI;<MBDIoUO@L@J@AmL@P�VUDG;2J@DFIAUl�T@PYLcWEFIP*QAUL{Cm;hAUM5F�WETa;hDGM�FGA[W�_aPhWE;hDIM�?NDG bO@DI?BPhJaAUM�=cWX?dW];Y;hDIVXWE?�;hWSMNDg�LcWE;�WE;£FGOcWX?NHdA]J@DKFIAUL[Hd?BAE;MND�DIL@FGO@DIL[Hd?dWXL�PhL@MeHvWE;hWEJ@AUMfDGLR;iWjHB?BPYL@Fv�@DG?BW�FIDGL[Hd?BWE;§ bO@D�FGAUl�OaL@PhFGWjDI;7QWE?ND�WjJ@DG;§WE?B?NDGoU;YA�FIAUL0DI;FIOcWE?eHdA0J@DKFGAUL[Hd?NAU;�Z�O@T@PYF�WEJaA�W �U² l×J@DI;8WE?N?BDGoE;hA@w���LsDIMB bO@DIl]W0J@DK;iWRFIAULa«coEO@?dWEFIP*QAUL"J@D�;hAEM?NDGoUPYMNHB?BAUM�D�PhL[HBDG?BFIAUL@D`_aPYAUL@DIM�MNDj=a?BDGMNDGL[HvWSDGLm;iW��2PYoUO@?BW Ò w Í w



ÒE²@³@´�µj¶·e¸2¹nº°»�¼�½
»�¾�¿IÀ�¸a·dÁ§»
Â ³ ·�À�Ã�¸ ¶·�Äa· ³ »
Â�Å7À°Â µ À ³ ·�Äa· ³@´q³ ·e»�ÃxÀ§Â�Æ2À�º�Ç ´ Æx·e»<¸@À§ºgÀ§Â ³ » µ ·e»

52525
52525
62626
62626

7 7 7 77 7 7 77 7 7 77 7 7 7
8 8 88 8 88 8 8

Balun

HPF
Fc=65 MHz

Loss = −0.68 dB

Amplificador
ZFL−500LN

G = 28 dB

Dipolo

1 2 3 16λ

λ/4
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HPF4HPF3HPF2HPF1

AMP−1

AMP−2 AMP−3

AMP−4

BPF
Fc = 139.65 MHz
BW = 20 MHz
Loss = 1.23 dB

G = 28 dB
AMP−5

G = 28 dB G = 28 dB

1 2 3 4
1:1 1:1 1:1 1:1

Combinador
de potencia

S1 S2 S3 S4
C1 C2

R
Cuarto de 

Control

F

Fc=65MHz
Loos=−0.68dB
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cuarto de control

L  1

L  2

L  3

L  64

E W

S

N

arreglo dipolar lineal (64)

subarreglo  dipolar (16)
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Generador  RF

50 ΩTD. U. T.
50 Ω T 10 dB P. S.10 dB

RF/out ΒΑ

Voltimetro vectorial
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Generador  RF

Acoplador  Direccional

ΒΑ

input reflected

incident

RF/out

test  port

Voltimetro Vectorial

cable de prueba
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4(5$DFER6pIS<?LF@Ha3@H<?Gd>A6�WR<�DFE=<SW=<SGd>uJ&J�I?69Gd>A@HG;^KJ[IS@�T6�G{I?69a363^VGKJ35Q@HWt>uJcLF<N>uJ[ER<PJ[W.J!ER<SJ�5H@QnPJ�EX<SG_`6�ERabJ3I?69GFWR<?IS^V>R@QB[Jb�{WR<OLF<SW=ISER@Q8r<o<SG|>�T<SE=ab@QGF69W0Y9<SGF<?EAJ�5Q<SW?�MDM69E.5H63IS^KJ�5zWR<o69a3@Q>A<?G|J[WRDM<SI?>R69WLV<N@HGFWt>AER^Vab<?G;>AJ�IS@PT69G&I?69GF6pIS@HLV69WSx q J�8r<Na3<SGVIS@H6�GKJ�EX\;^F<N<�×�@HW=>R<SG{LF@QB�<SE=WAJ�EX_`6�ERabJ�WZLF<j<�B[J�5H^KJ[E5HJ{W=<;vGKJ�5wLF<b5H69W�W=^F8KJ�E=ER<SY�5H69W?��5HJ{\;^F<bWR<UDVER<SW=<SGd>uJ|JfIS6�G;>R@HG;^KJ�I?@�T69G¯WR<bDF5sJ�Gd>R<PJfI?69G~8FJ�WR<b<SGG;^F<?W=>REAJb@QGFW=>RER^Fa3<SGd>AJ�IS@PT69G&��ER<?\;^F<SE=@Ha3@H<SGd>R69WSx
� x.��<�ER<PJ[5H@HnSJc^FGKJ!IPJ�5Q@H8FERJ�IS@PT69G&DFE=<?BrT� J�LF<�5Q69W�<S\;^F@QDr69W?x¬�x.��<�@HGF@QIS@sJf<S5�ER<?Y9@HWt>AE=6�LV@HY9@C>uJ�5°x���<�E=<SY9@QW=>AERJ�G�<SG÷8F@Q>KTJ�IS6�EAJ�5sJ[W�ER<?_`<?ER<?GFIS@HJ�W!LF<�B9695C>uJ¦:=<[�>A@H<?abDM6@HGV@HIS@HJ�50LF<�5sJ�DFE=^F<S8KJ��0<?5NERa3W�LF<�5sJ�W=<pvGKJ�5°�Z<?>RI�x�4(5NER<?Y9@HWt>AER6�LF@QY9@Q>AJ�50GF6öW=<LF<?>R<SGFLFEFTJ3ªFJ�W=>AJ3<?57©KGKJ�5�LF<�5HJcDFER^F<?8KJVx
ý x.��<�ER<SJ�5H@QnPJ&^FGKJ�698VWR<SEtB[J�IS@PT69G�LF<�5sJ&W=<pvGKJ�5�ISJ�DV>AJ�LKJ�Dr6�Ej>A6pLF6�<S5(J[ERER<?Y95H6�6�óoôõ �·ÎR���·I?69G<S526�8p:=<?>R@QB96~LF<|>A<?GF<SEU^FGKJ~E=<?_`<SE=<SGFI?@sJ~LV<�WR<;vGFJ�52J¯Dr6�>R<SGFI?@sJ¯>R6�>uJ[50<?GÚIS69G�©KY9^FERJ�IS@PT69G
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8FER6dJ[LFWR@QLF<�x��$J¯LF^FERJ�IS@PT69GÖLF<f5sJ�698FWR<?E=B[J�I?@�T69GÖ<?WULF<ÌÛ ´¯a3@HG;^V>R69WSx]y0GÖ<SW=\p^V<SabJ�LF<5sJ�IS69GV©FY9^FEAJ[IS@�T6�GöDKJ[EAJ¯5HJ�6�8FWR<?E=B[J�IS@PT69G�LV<f5HJ�W=<pvGKJ�5�IPJ[DV>uJ�LFJ¯DM69E�>A6pLKJ¯5HJ�óoôõ �·ÎR�fW=<DFER<?WR<SGd>AJ�<SGÖ5HJ~�l@QY9^FEAJ�ÙVx ÙVx]�$J¯WR<;vGKJ�50LF<SE=@QB[J�LKJ�IS^KJ�GVLF6�WR<f<SWt>A^FLF@PT6�<S5.J�E=ER<SY�5H6¯³~6h2Gd>A<?GKJb³!WR<�ac^V<SW=>REAJ!<SG{5sJcY9EFTJ[©KISJ3LF<�5HJ��l@HY9^VEAJ�ÙVx � ý ��ÙVx �PÛ xÛ x.��<�LF<SW=IS69GV<SI?>AJN5sJ2W=<SISI?@H69Gt+j<SWt>A<q Ru ¤$LF<S5FJ�ERE=<SY95Q6j<SG�<?5FIS69aO8F@HGKJ[LF69ElLV<ZWR<?Y9^FGFLF6�GF@CB9<?5^F8F@HISJ�LF6N<?G35HJ2>AE=@HGFIuªF<?EAJVx ² J�ERJ�abJ�Gd>A<?GF<SE(<?5KJ�I?69DF5sJ[ab@Q<SGd>A6.LF<S5KW=@HW=>R<SabJjWR<�J�Y�ER<SY9Jj^FGKJIPJ�E=YdJ.LF<Z´ �8l <?Gc<S5p<�×p>RER<Sa362LV<SWAJ[IS69DF5HJ�LF6jLV<S5pIS69ac8V@HGKJ�LV69ESxÍ��<]>A69abJ�^FGKJ2698VWR<SEtB[J�IS@PT69GLF<pÛ ý �t´ba3@HG;^V>R69WSx q 69G,<SWt>A<ca36�Bp@Ha3@H<SGd>R6UWR<O698V>A@Q<SGF<o<SG�<S5�ER<?Y9@HWt>AER6b^FG,<SW=IPJ�5PT69G7�r<SGB9695C>uJ¦:=<[�r\;^F<cE=<SDFE=<SW=<SGd>uJ�5sJ!WR<;vGKJ�5zLF<c5sJ!WR<?ISI?@�T69G�4(W=>R< W  `WR^F8FJ�ERE=<SY95Q6 � ( WR^V8KJ�ERE=<SY95Q6¬9¤�x Ô <?E!<S5�<SW=\;^F<SabJ¯LF<�a3<SLF@QIS@PT69G�<Sa3DF5Q<PJ�LF6�<?Gö5HJ,�l@HY9^VEAJ,ÙVx Ø,��<S5�GF@CB9<S5�LV<{W=<;vGKJ�5698V>A<?GFLF@QLF6!<SG{5sJ�W��l@QY9^FERJ�W�ÙVx � ý ��ÙVx �PÛ x´�x ² J�ERJq698�>A<SGV<SE]<S5KGF@CB9<S5ËLF<�W=<pvGKJ�5KLF<?5KWR^F8FJ�ERE=<SY95Q6 �  Ñ« T ¤(W=<�LF<SW=IS69GF<?I?>AJO<S5KISJ�8F5H<�I?6dJÍ×�@sJ�5\p^V<3>REAJ�<�5HJ&WR<;vGKJ[5(LF<S5wJ�a3DF5Q@Q©KISJ�LF69E.LF<!DFER@Qab<?ENGF@QB�<S5(LF<?5(WR^F8KJ[ERER<?Y95H6f¬&<SG�<S5(DV^F<SEt>A6LF<OJ[IS69DF5HJ�a3@H<SGd>R63LV<S5$IS69aO8F@HGKJ[LF69E�LF<qDFER@Qab<?E0GV@QB9<?5$^F8F@HISJ�LF6b<SG|<?5$<�×p>AE=<Sa36&4(W=>R<OLF<?5J�ERE=<SY95Q6Fx ² J�ERJUaUJ[G;>R<SGF<?E2<?5�J�I?69DF5sJ[ab@Q<SGd>A63LF<S5zWR@QW=>R<SabJUWR<�J[Y9ER<?YdJb^FGFJUIPJ�E=YdJULF<�´ �8l<SG�<S5r<�×p>AE=<Sa36cLF<?WAJ�I?69DF5sJ[LF6cLF<?5·IS6�ac8F@HGFJ�LF69E]LF<jDM6�>A<?GFIS@HJOLF<.DFER@Qab<?EXGF@CB9<S5rJ�8F@Q<SEt>A6�J�5LF<SW=IS69GF<?I?>AJ�EZ<S5ËISJ�8F5H<0IS69JÍ×�@sJ�5°�9B9<SE�5sJq�l@HY�^FEAJqÙVx ³Vx���<.>R69aUJ�^FGKJq698FW=<SE=B[J�I?@�T69GbLF< Û ý �§´ab@QGp^�>A69W?x q 69G<?W=>R<&ab6�Bp@Ha3@H<?Gd>A6|W=<&698V>R@H<?GF<U<?G<S5XE=<SY9@QW=>RER6�^FG<?WRISJ�5�T69G·��<?G�B9695C>uJ¦:=<[�\p^V<oE=<SDFE=<SWR<?Gd>uJb5HJcWR<;vGFJ�5�LF<S5�W=^F8KJ�E=ER<?Y95H6 � �VB�<SE05sJ��l@QY9^FERJ�ÙVx � ý xÙVx.��<|E=<SW=>AJ�8F5Q<SIS<?GÚ5sJ�WbIS69GV<�×�@H69GV<SW&DKJ[EAJ¯6�8V>A<?GF<SE&G;^F<�B[J�ab<?Gd>A<�<?5.E=<SY9@QW=>AE=6~LF<|5sJ¯W=<;vGKJ�5IS69E=ER<SW=Dr6�GFLF@H<?Gd>A<{J�5sJ�W=<SISI?@�T69G÷4�xw��<�6�8FWR<?E=B[J,Dr69EO^FG�DKJ�E�LF<�a3@HG;^V>R69Wca3@H<SGd>REAJ�WcW=<DFER<?DKJ�EAJ!5sJcW=@HY9^V@H<SGd>R<N698FWR<?E=B[J�I?@�T69G7x

Ø�x ² J�ERJ�698V>A<?GF<SE�5HJ|WR<;vGKJ�5XLV<S5ZW=^F8KJ�E=ER<SY�5H6�¬� �« R ¤OWR<�LV<SWRI?69GF<?I?>uJ�<S5�IPJ�8V5H<&I?6dJÍ×�@sJ�5]\;^F<>AEAJ[<O5sJ3WR<;vGFJ�5�LV<S5�J�abDV5H@Q©FIPJ�LF6�E0LV<cDFER@Qab<?E�GF@QB�<S5lLV<S5zWR^F8KJ[ERER<?Y95H6 � <SG�<?5lI?69ac8F@QGKJ�LF69ELF<�Dr6�>R<SGFI?@sJjLF<�DFE=@Ha3<SE�GV@QB9<?5�x ² J�EAJNabJ�Gd>A<?GF<SE(<?5ËJ�IS69DV5sJ�a3@H<?G;>R6jLF<?5KWR@HWt>A<?aUJjW=<.J[Y9ER<?YdJ^FGKJbISJ�ERY9J!LV<c´ �Nl <SGf<S5�<�×p>RER<Sa36ULV<SWAJ[IS69DF5HJ�LF63LF<S5$I?69ac8F@QGKJ�LF69E�LV<oDM6�>A<?GFIS@HJV�FB9<?E25HJ�l@HY9^VEAJ!ÙVx µ xM��<o>R69abJ!^VGKJb698VWR<SEtB[J�IS@PT69GfLV<mÛ ý �t´ca3@HG;^V>R69WSx q 69Gf<SWt>A<Oa36�Bp@Ha3@H<SGd>R63W=<698V>A@Q<SGF<�<SG�<?5VER<?Y9@HWt>AE=62^FG�<?WRIPJ[5�T69G7�Í<SGcB�695Q>AJ¦:=<��Í\;^F<�ER<?DFER<?WR<?G;>AJN5sJ.W=<;vGKJ�5pLF<?5VWR^V8KJ�ERE=<SY95Q6¬��VB9<?E2��@HY9^FERJ�ÙVx � ý x³Vx.��<|E=<SW=>AJ�8F5Q<SIS<?GÚ5sJ�WbIS69GV<�×�@H69GV<SW&DKJ[EAJ¯6�8V>A<?GF<SE&G;^F<�B[J�ab<?Gd>A<�<?5.E=<SY9@QW=>AE=6~LF<|5sJ¯W=<;vGKJ�5IS69E=ER<SW=Dr6�GFLF@H<?Gd>A<{J�5sJ�W=<SISI?@�T69G÷4�xw��<�6�8FWR<?E=B[J,Dr69EO^FG�DKJ�E�LF<�a3@HG;^V>R69Wca3@H<SGd>REAJ�WcW=<DFER<?DKJ�EAJ!5sJcW=@HY9^V@H<SGd>R<N698FWR<?E=B[J�I?@�T69G7x
µ x.��<�LF<SW=IS69GV<SI?>AJ�5HJ�J�Gd>A<?GKJ,DKJ�ERJ�698V>A<?GF<SE�^VG÷GV@QB9<?5ZLF<�E=<?_`<SE=<SGFI?@sJ´ÒuÎ��AÑ3�J�DVER6�B9<?IuªKJ�EDKJ�EAJ�ER<?W=>AJ�8F5H<?IS<?Eo5HJ�WNIS69GVLF@HI?@H69GF<?W�@HGF@QIS@sJ[5H<SW?x74(G�<S5wER<?Y9@HWt>AER6{J�DFJ�ER<?IS<3^FG¯<?WRISJ�5�T69G�\;^F<IS69E=ER<SW=Dr6�GFLF<c8�TJ[WR@HISJ�a3<SGd>A<oJ�5$ER^F@QLF6ULV<S5zWR@HWt>A<?aUJ36UER<�_`<SE=<SGFI?@sJbI?<SE=6&DKJ�ERJb5sJ!a3<SLF@QIS@�T6�GLF<qJ�abDV5H@Q>R^FL&LF<�W=<pvGKJ�5°x
��� x ² J�ERJc698V>A<?GF<SE�5HJoW=<pvGKJ�5rLF<S57W=^F8KJ�E=ER<?Y95H6 ý (ç<?57WR^F8FJ�ERE=<SY95Q6 Û ��>AJ�ac8F@�T<SG&LV<SGF69a3@HGFJ�LKJO5HJWR<SI?IS@PT69GC+j<SWt>A<| Lu ¤���W=<bLV<SWRI?69GF<?I?>uJf5sJ�WR<SI?IS@PT69G�4(W=>R<b<?G~<?5]I?69ac8F@QGKJ�LF6�ENLF<bW=<SY9^VGFLF6GF@QB�<S5��M^F8F@QIPJ�LV6&<SG,5HJ3>AE=@HGFIuªV<SEAJbIS<SGd>REAJ�5l�fWR<OIS69GF<?I?>AJ&5sJbW=<SI?IS@�T6�Gv+N<?W=>R<c<SG,<?5lIS6�ac8F@C�GKJ�LF69E.LF<�WR<?Y9^FGFLV6�GF@QB�<S5l^V8F@HISJ�LF6&<?G�5HJ3>RER@HGVIuªF<SERJVx ² J�EAJ&abJ�Gd>A<?GF<SEj<?5�J�I?69DF5HJ�ab@Q<SGd>A6
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LF<S5�WR@HWt>A<?aUJ0WR<�J�Y�ER<SY9J2^FGKJ2ISJ�ERY9J2LF<�´ �8l <SG�<?5V<�×p>RER<Sa36jLF<?WAJ�I?69DF5HJ�LF6jLF<?5VI?69ac8F@QGKJ�LF69ELF<NDr6[>A<SGVIS@sJ���B9<?E�5sJc��@HY9^FERJcÙVx ��� xF��<j>A69abJO^FGFJc698FWR<?E=B[J�I?@�T69G�LF<�Û ý �t´oa3@HG;^V>R69WSx q 69G<SW=>R<!ab6�Bp@Ha3@H<?G;>R6UW=<36�8V>A@Q<SGF<c<?G�<S5(ER<?Y9@HWt>AE=6&^FG�<SW=IPJ�5PT69G7�7<?G�B�695Q>AJ¦:=<��·\p^V<3E=<SDFE=<SW=<SGd>uJ5sJcWR<;vGKJ�5�LF<�5sJcW=<SI?IS@�T6�Gw+j<SWt>A<[�ËB�<SE05sJ��l@QY9^FERJ�ÙVx � ý x�9� x �zJ!WR<;vGKJ�5$J�W=6�I?@sJ�LKJ3J�5�W=^F8KJ�E=ER<SY�5H6 ý  �«'xË¤ZWR<o698V>A@Q<SGF<qJ�5�LV<SWRI?69GF<?I?>uJ[E2<S5$ISJ�8F5H<�I?6dJÍ×�@sJ�5\p^V<|>AERJ�<f5HJ¯W=<pvGKJ�5�LF<?52WR^V8KJ�ERE=<SY95Q6 Û <SGÚ<S50DF^FGd>R6�LF<�J[IS69DF5HJ�a3@H<SGd>R6¯I?69GÖ<S50IS6�ac8F@C�GKJ�LF69EXLF<NDr6[>A<SGVIS@sJcLV<jDFER@Qab<?EXGF@CB9<?57<SG�<S5·5sJ�LF6y+N<?W=>R<NLF<S5�J[ERER<?Y95H6Vx ² J�EAJcabJ�Gd>A<?GF<SE�<?5J�IS69DV5sJ�a3@H<?G;>R6cLF<?5�WR@HWt>A<?aUJcW=<oJ[Y9ER<?YdJ�^FGKJ�IPJ�E=YdJ�LF<o´ �8l <SG{<S57<�×p>AER<?ab63LF<?WAJ�I?69DF5sJ[LF6LF<S5�IS6�ac8F@HGFJ�LF69E?��B9<SEb5sJ��l@HY�^FEAJ�ÙVx �9� x]��<�>A6�aUJ�^FGKJ�698FWR<?E=B[J�I?@�T69GöLF<�Û ý �§´�a3@HG;^��>A69W?x q 69G�<SW=>R<fa36�Bp@Ha3@H<SGd>R6�WR<�698V>R@H<?GF<�<SG�<S5�E=<SY9@QW=>AE=6�^FGö<?WRISJ�5�T69G·��<SG�B9695C>uJ¦:=<[��\;^F<ER<SDVER<SW=<SGd>uJ35sJ�WR<;vGKJ�57LF<?5�WR^F8FJ�ERE=<SY95Q6 ý �FB9<SE�5HJ3��@HY9^FERJ�ÙVx � ý x� ¬px0��<�ER<SWt>uJ�8V5H<SI?<SGb5sJ�W(I?69GF<�×�@Q69GF<SWwDKJ[EAJ�698V>A<?GF<SEwG;^F<�B�J[ab<?G;>R<.<?5KER<?Y9@HWt>AER6�LF<�5HJjWR<;vGKJ[5KIS69E§�ER<SW=Dr6�GFLF@H<?Gd>A<NJO5HJqW=<SI?IS@H6�Gz+N<?W=>R<! Lu ¤�x���<2698FWR<?E=B[JODM69EX^VG&DKJ�E�LF<2a3@HG;^V>R69W�a3@H<?Gd>AEAJ[WWR<�DFER<?DKJ�ERJ35HJcWR@HY�^F@H<?G;>R<�698FWR<?E=B[J�I?@�T69G7x

� ý x��zJ!WR<;vGKJ�5�LF<?5zW=^F8KJ�E=ER<?Y95H6 Û  �« W ¤�WR<q698V>R@H<SGV<oJ[5�LF<SW=IS69GF<?I?>AJ&<S5�IPJ[8F5H<�IS69JÍ×�@sJ�5�\;^F<q>AEAJ[<5sJOW=<pvGKJ�5MLF<S57J�abDV5H@Q©FIPJ�LF6�E]LV<NDFER@Qab<?E�GF@CB9<?57LF<S5rWR^F8FJ�ERE=<SY95Q6 ý ªKJ�I?@sJO<?5·IS6�ac8F@HGFJ�LF69E�LF<Dr6�>R<SGFI?@sJ{LF<UDFE=@Ha3<SE�GF@CB9<S5w^F8V@HIPJ[LF6|<?G�<S5]5sJ�LV6w+j<SWt>A<bLF<S5�J�ERE=<SY95Q6Fx$4(5�ISJ�8F5Q<bI?6dJÍ×�@sJ�5WR<OLV<SWRI?69GF<?I?>uJ&<?G�<S5$DF^VG;>R6&LF<OJ�IS69DV5sJ�a3@H<?G;>R6!IS69Gf<S5zIS69ac8V@HGKJ�LV69E�LF<ODM6�>A<?GFIS@HJVx ² J[EAJaUJ�Gd>R<SGF<?Eq<?5]J�IS69DV5sJ�a3@H<?G;>R6�LF<S5wW=@HW=>R<SabJ�WR<bJ�Y9ER<?YdJ�^FGKJ{IPJ�E=YdJ�LF<&´ �8l <?G~<S5(DV^F<SEt>A6LF<SWRJ�IS69DV5sJ�LF6�LF<?5�IS69aO8F@HGKJ[LF69E�LF<�DM6�>A<?GFIS@HJV�lB�<SE35sJ,�l@QY9^FEAJ,Ù�x � ¬pxw��<&>A6�aUJ,^FGKJ,698p�WR<SEtB[J�IS@PT69GLF< Û ý �§´|ab@QG;^V>A69W?x q 6�G÷<?W=>R<{a36�Bp@Ha3@H<SGd>R6|WR<�6�8V>A@Q<SGF<�<?G÷<?5XE=<SY9@QW=>AE=6,^FG<SWRISJ�5�T6�G7�K<SG�B9695C>uJ¦:=<[�F\;^F<qER<SDVER<SW=<SGd>uJ35sJ�WR<;vGKJ�57LF<?5�WR^F8FJ�ERE=<SY95Q6 Û �FB9<SE�5HJ��l@HY9^VEAJ�ÙVx � ý x�PÛ x0��<|E=<SW=>AJ�8F5Q<SIS<?GÚ5sJ�WbIS69GV<�×�@H69GV<SW&DKJ[EAJ¯6�8V>A<?GF<SE&G;^F<�B[J�ab<?Gd>A<�<?5.E=<SY9@QW=>AE=6~LF<|5sJ¯W=<;vGKJ�5IS69E=ER<SW=Dr6�GFLF@H<?Gd>A<bJ�5HJ&WR<?ISIS@PT69G{+N<?W=>R<�x���<!698FW=<SE=B[J�Dr6�EN^FG¯DFJ�ENLF<!ab@QG;^V>A69WNa3@H<?Gd>AEAJ[WWR<�DFER<?DKJ�ERJ35HJcWR@HY�^F@H<?G;>R<�698FWR<?E=B[J�I?@�T69G7x
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� ý ¬ ºF»z¼q½¾t¿lÀ�ÁrÂ�Ã?Ä ºF» Áp¾`Å·Æ »wº ¾ ½Â7Ç|ÈlÉMÁ » Æ$Æ$É�Ê�ÁrÂ

r*sut�vCwyx�zC{�|��C}���wN�xÞ�6��xA�?��x����?�usÙ�yvC� �K����x��?x���v?ÐCx�w�wy��t������K�)��x�`
abdc�e�g s��C�K���?vQ����"�K�#�Cx�Ð6��wy���)��x���suÐ?w�x��K�6{�!e����Uv?Ð6x�wyw���t��u���Z�U�)�K���?����x��K�A�6��w��8|����CÆ"���KÎ����4�C{?~¢���?s������e�K�)x��A�C��s���vC�É�y���yx��e�K���ux;`
abdcfehg s��U�)�K���?����su�Cx@k�s��� �����Cs������b�K��wy�����w����C��s�x��U�����ysu��v?���yx��������A����wy�C{
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>@?BADC)?FEG?BCIHGJ<E<KL AMHGNOC<?BA'NOPQHRE)KL PSARJ<C<?BADTUJWVX?BA'AYJ[ZP\?BV]J<A'ER?BTUNO^_J<VIKJ/HRERNOC<?BA+AYJ`TSJ<PU^bacNOPU?BPedIf_gih_j

kIlFmk!nIo dpg n jrqtsuVvERwSNOTU^xJ<VIKJ/C/HRERNOC/^yAYJzTUJI{\PUJ.C/^bax^xC<w\?FVO|[wUNOJ/E}J/PUJ<EY~\KL ?cJ<VIKJ<C/HRERN]C)?xPS^�TUJ<AYJ)?BTU?��UERJp�AYJ<PQHGJ}J<PcJ<V\�\?FAG?r���\?BPUT\?WKwSHGN]VSTUJ=wUPcC<N]ERC<wSN]HG^�J/VIKJ<CIHGEYNOC<^SqQs�Px~bJ/PUJ<ER?BV��QJ/V\ERwUN]TU^��UwUJ/TUJ7TUN��_NOTUN]ERARJJ/P�TU^bA�C)?rHGJ<~B^bE)KL ?BA<� n jrdId kIl��_n g�jr� � h_j.�c��j n jrdId kIl��_n g�jr� � h_jr�����v^bax?BARN����)�b�b�F��q\��^bEYERJ/VX?BC/N!K^bP1N]a"��SVONOC<?�wUPU?zERJ/VX?BC/N!K^bPxJ<PQHGEYJ�VX?�ARJ[ZP\?FV��xJ<V�ERwUN]TU^Uq_s�V�ERwSNOTU^�PU^.C<^BERERJ/VX?BC/NO^bPU?BTU^zJ/AYH\K?.�UERJ/ARJ<PQHRJ3J<PVO?x?FwUARJ/PUC<NO?yTUJzC/w\?BV]|_wSNOJ<E=ARJ[ZP\?BV��tJ/AYHG^y|_wSNOJ<EYJ�TSJ<C<N]E7|[wUJF��C/w\?BPUTU^yVX?xAYJ[ZP\?BV@J/AYHtK?x�UERJ/ARJ<PQHRJ�PU^HRNOJ/PUJ�J/ ¡J/C/HR^�AR^b�UEYJ3VX?�ay?B~BPUN]HRwUT�TUJ/V�ERwSNOTU^Uq¢s�V�EYwUNOTU^zC<^bEYERJ<VO?BC<N]^bP\?BTS^.J<A5�SER^_TUwUC<N]TU^.TUN]ERJ/C/H£?¤�acJ<PQHRJ�C/^bac^cEYJ<AYwUV]HG?BTU^"TUJ�VX?.AYJ_ZP\?BV�q

¥5¦M§¨¦M§¨¦ ©«ª3¬M3®°¯�®¨±\±\²v³µ´�¯@¬M®¨¶�´�3®
s�V·dpf_gih_j n jrdpd kIl��_n g�jr� � h_j�J/A5wUP\?zJ/PUJ<EY~\KL ?�J<VIKJ/C/HRERNOC<?zPU^.TSJ<ARJ<?BT\?.|[wUJ�J/AYH\K?.�UERJ/ARJ<PQHRJ3C<^bac^wSP¸EYJ<AYwUV]HG?BTU^�TUN]ERJ<CIHG^"TUJ3wUPU?"AYJ[ZP\?BV��_HG?BVOJ/A5C<^Bax^�VO?BA5TUN]AYHG^BERARN]^bPUJ/A¹?BERaºK^bPUN]C)?BA:��TUJ3N]P[HRJ<EYax^F�TSwUVX?BC/N!K^bP�q¢>@?BA¨TUNOAMHG^bEYARN]^bPUJ<A�?BERaºK^bPUN]C)?BAu�cTUJ�N]P[HRJ<EYax^bTSwUVX?BC/N!K^bP"AY^bP� ¡^bERax?BA:TUJ�TUN]AYHR^bERAYN!K^bPxPU^V]NOPUJ<?BVOJ/A<»�AR^bPD�UEY^¢TSwUC<N]T\?BA3��^bE�VX?1?Fax�UV]N]{\C<?BC<N)K^bP��'C<^bPQ�BJ<ERAYN!K^bPDTUJ"VO?yARJ[ZPU?BV�q�suV·ERwUN]TU^1C<^bEYERJp�VO?BC<N]^bP\?BTS^�PU^W�UwUJ/TUJ'J<AMH£?BE1�SERJ<AYJ<PQHGJDJ/P¼wSP¼C/NOEYC<wUN�HG^	?½acJ<PU^BA1|_wSJ'JI¾¢NOAMH£?½wUP\?	AYJ_ZP\?BV}TUJJ/PQHGEG?FT\?Sq¢>v?FA¨TUN]AYHR^bERAYNO^bPUJ/A:?BERaºK^bPUN]C)?BA��"TUJ=NOPQHGJ/ERac^¢TSwUVX?BC/N!K^bP"C<?Ba.�UNO?BP"VX?3 ¡^bERax?3TUJ7VO?�^bPST\?J/P¿J/V�TU^bacNOPUN]^.TUJ/VÀHGNOJ/ax��^.�1J/V�C<^bPQHGJ/PUNOTS^xJ/AR��J<C/HREG?BV�J/P�J/V�TU^bacNOPUN]^zTUJ�VX?z ¡EYJ<C<wSJ<PUC/NX?Sq

¥5¦M§¨¦�Á�¦ ©«ª3¬M3®�¶�®e¯�®¨±\±\²v³µ´�¯@¬M®¨¶�´�3®
s�V�ERwSNOTU^�PU^�C<^BERERJ/VX?BC/NO^bPU?BTU^�J/AYHtK?��UEYJ<ARJ/PQHGJcARNOPDN]ax��^bEYHG?BE7AYN�Â\?)�'wUP\?1AYJ_ZP\?BV9�SERJ<AYJ<PQHGJx^PS^Uqts�V�ERwUN]TU^�PU^cC<^bEYERJ<VO?BC<N]^bP\?BTS^�ARJ��UwUJ/TUJ�TSN]�_NOTUN]E5J<P¸TU^bA¹C<?FHGJ/~b^bE<KL ?BA<Ã¢JI¾_HGJ/ERPU^xJ�NOPQHGJ/ERPU^Uq
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s�V¹dpf¢gih_j kYêboëk dI��j.J<A�~bJ<PSJ<EG?FTU^�Jp¾¢HRJ<EYP\?BacJ<PQHGJy?¸wUPåC<N]ERC<wSN]HG^�^¸TUNOAY��^BARN]HRN]�B^¸�'AYJyN]P[HRER^F�TSwUC<Jy?BVuC<NOEYC<wUN�HG^Uq@>@?BA�ARJ[ZP\?BVOJ/A�~BJ<PUJ/EG?BT\?FAzJI¾_HRJ<ERPU?BaxJ/PQHGJyAYJyC/^bPUARN]TUJ<ER?BP�EYwUNOTS^U�@A\K^bV]^¿AYN:AYwUA ¡EYJ<C/wUJ<PUC/NX?BA=C)?FJ<P¸TUJ<PQHGEY^xTSJ�VO?��\?BPUT\?ìKwSHRNOV�TSJ<VÀ{\V�HGER^"TUJ�J/P[HREG?BTU?cTUJ/V�C<N]ERC<wSN]HG^SqUs·¾¢NOAYHRJ<P¸HGERJ/AHRNO��^bAy�SERNOPSC<NO�U?BVOJ/AxTUJ�ERwUN]TU^UÃ¨?FHGac^bAY )KJ/ERN]C<^U�uJI¾_HREG?FHRJ<EREYJ<AMHGERJ+�íJ<V}~bJ<PSJ<EG?FTU^½��^bE�J<V=ÂU^baz�UERJFq>@?BA� ¡wUJ<PQHGJ/A"JI¾_HGJ/ERP\?BA�AY^bPW?BAY^¢C/NX?BT\?FA.C<^bP	VO?¿J/axN]ARN!K^BP½EG?BTSNO^_J<VIKJ/C/HRERNOC<?¸TSJ� ¡wUJ<PQHGJ/A"?¤îYJ<PU?BA"?VO?BA�|[wUJyAYJyTUJ/ARJ)?FP½J<AMHGwUTUNO?BE<q@ï}VO~bwUPS^bA�TSJxV]^bA�J/�bJ/PQHG^bA.^¸ ¡J<P¹K^BaxJ/PU^bA�|_wSJy~bJ/PUJ<ER?BP�J/axN]ARN!K^BPER?BTUN]^¢J/VIKJ<CIHGEYNOC)?�JI¾_HGJ/ERP\?cARJ��UwUJ/TUJ<P�?B~bERwS�\?BE�J<P�Ã
ð¹f¢gih_jzñ oiò j!ó¡ô mk dpg n jrÃ\s�VvEYwUNOTS^y?FHRax^BAY )KJ<EYNOC/^xJ/A}VO?cJ/PUJ<EY~\KL ?"J<VIKJ<C/HRERN]C)?"|_wSJz^_C<wUEYERJ�P\?FHGw_�EG?BV]axJ/P[HRJB�[ARJ7^bERN]~bNOP\?�TUJ/P[HRER^�TUJ7VX?z?rHGac^bAY ¡J/EG?Sq_s�V�EYwUNOTU^z?FHGac^bAM !KJ<ERN]C<^�ARJ3?BAY^¢C/NX?�C<^bP1VO?J<VOJ/C/HRERNOC/NOT\?FT'J<AYH\K?FHGN]C)?Sq@>@?� ¡wUJ/P[HRJxTSJcVO?1ay?)�b^BE)KL ?�TSJxVO?�J<VOJ/C/HRERNOC/NOT\?FTõJ/AYH\K?FHGN]C)?1AR^bPõVX?FA��J/EYHGwSER�\?BC/NO^bPSJ<AcJ<VIKJ/C/HRERNOC<?BA"P\?FHRwUEG?BV]J<A/�uHG?BVOJ/A"C<^bac^åV]^bA�ERJ/V!K?Bac�\?B~B^bA<qu>@?DJ<VOJ/C/HRERNOC/NOT\?FTJ<AYH\K?FHGN]C)?. ¡ERJ/C<wUJ/PQHGJ<acJ<PQHRJ��_NOJ/PUJ�J<P¸VX?. ¡^bERax?.TUJ�NOac�UwUV]AR^bA�|_wSJ�TUJ/AR�UV]NOJ/~Q?BP�ARw¸J<PUJ/ER~UKL ?J<PìwUPíEG?BPS~b^½?Bac�UV]NO^'TUJ¿EG?BTUN]^B ¡ERJ/C<wUJ/PUC<NO?BA<q:s�V¹ERwUN]TU^½?rHGac^bAY )KJ/ERNOC/^åJ/AxN]PUARN]~bPUN�{\C)?BPQHRJ?	 ¡EYJ<C/wUJ<PUC/NX?BA1AYwU��J<ERN]^bERJ/A¸?½VO^bA¸ö÷ÅBøWù�ú}ûF�5�ìJ<AMHtK?BP¼VON]axN�H£?BTU?BAx�SERNOPSC<NO�U?BVOacJ<PQHGJ�?VX?D�UER^b�U?B~Q?BC/N!K^bP`TUJ�V�KL PUJ<?õTSJ¿�_NOAMH£?S�uVO^åC<w\?FV=V]NOacN]HG?+ARwìER?BPU~b^åTUJ�N]P[HRJ<EM ¡J<ERJ/PUC<NO?�?�öü ø+ý[a¿q·>v?+ax?B~bPSN]HGwST�TUJ/V5ERwUN]TU^+J/AYHtK?rHGNOC/^'ERJ/C<NO�SNOTU^+TSJ<��J<PUTUJ�TUJ1VO?BAzC/^bPUTUN]C<N]^bPUJ<AzTUJ�UER^b�U?B~Q?BC/N!K^bP+J/PDJ<V·HRNOJ<ac��^y�b�ÀJ/PD�\?BEYHRJB��J<PDVX?BA}�B?FERNX?FC<NO^BPUJ<A}TUNOwUEYP\?BA���J<AYHG?BC<N]^bP\?BEYNX?BATUJ<V@?tZPU^Sq
ð¹f¢gih_jyþ êbo d �Boµk dpd k ó o d k Ã�J/V�ERwUN]TU^1JI¾_HREG?FHRJ<EREYJ<AMHGERJcARJc^bEYNO~bN]P\?x ¡wUJ/EG?1TUJ"VX?1?FHRaìK^BAY ¡J<ER?1TUJVX?3��NOJ/EREG?¢�¢?3�bJ/C<J/A5TUJ<PS^baxN]P\?BTU^�EYwUNOTU^�TUJ/V�J/AR�\?BC/NO^��UER^F ¡wUPUTU^Uq_s�VtERwUN]TU^�JI¾_HGER?FHGJ/ERERJ/AYHRERJHGNOJ/PUJ.^bEYNO~bJ/P+TUN� ¡J<ERJ/PQHGJBÃ�VX?x��KL ?�V)K?BC/HRJ)?S��^BHREG?BA�~b?BVX?r¾¢NO?BA<��J<V9ÿ¢^bV���J/HRCBq�s�V9EYwUNOTS^�JI¾_HGER?FHGJp�ERERJ/AYHRERJ�ARJ�TUN��¢N]TUJ��UEYNOPUC/NO�\?FVOacJ<PQHGJ�J/PWTU^bA"C)?FHRJ<~b^BE)KL ?FA<Ã·AY^bVX?FEz�½CÀK^bARacNOC/^��¡~Q?BV)K?BC/HRNOC<^��Iq>v?¿?B�UAY^bERC/N!K^bPõNO^bPS^bAY )KJ/ERNOC<?¸V]NOacN]HG?yVX?�ERJ/C<J<��C<N)K^bP�TSJxEYwUNOTU^¸C�K^BARacNOC<^¿?¸ ¡EYJ<C/wUJ<PUC/NX?BA���^BE?B�\?¤îY^�TSJ.VO^bA��!ø1ù�ú=ûB�ÀacNOJ/PQHGEG?FA7|[wUJ�VX?x?B�UAY^bERC/N!K^bP+ac^bV]J<C<wSVX?BE=VON]axN�H£?.VX?xERJ<C/J<��C<N)K^bPD? ¡ERJ<C/wUJ<PSC<NX?FA=ax?)�b^bEYJ<A=TUJ�ÄBø���ú=ûBq
þ ò gOóIg�jr� k ó"h k�� dpg	� k ��
7f òc� ��jrÃ@>�^bA�PUN��bJ<V]J<A��UEY^baxJ/TUNO^1TSJcEYwUNOTS^¸AY^bPõaìK?BA�?FV]HG^BA3J<PK?BERJ<?BA�wSER�\?BPU?BA��DAYwU�UwUEY�\?BP\?FA<�vTUJ<�UN]TU^+?�wUP\?¸ay?)�B^bEz?FC/HGN��_NOT\?BT'HRJ<C<PS^bV!K^b~BNOC)?¢q�s�P½VOw¢�~Q?BERJ/A·EYJ<ac^BHG^bA/�FJ/V¢EYwUNOTS^�Â[wUay?FPU^7�UwSJ<TUJ�V]VOJ<~b?BEv?}ARJ/E9JI¾_HRERJ<ax?BT\?FaxJ/P[HRJ5�\?¤îY^S�FJ/P[HR^bPUC/J<AJ<VuERwUN]TU^¸TUJx ¡^bPSTU^¿J/AYHG?BE\K?¸TUJ/HRJ<ERacNOPU?BTU^¸��^bE�J<VuEYwUNOTU^¸P\?FHRwUEG?FV���J<AMHG^¿J<A<�vJ<VuEYwUNOTU^¿?FHM�ax^bAM !KJ<EYNOC<^��+ERwUN]TU^�C�K^bAYaxN]C<^Uq�suPõ~bJ/PUJ<ER?BV�VO^bA3PSN]�bJ/VOJ/A�TSJcEYwUNOTS^�HRJ<C/PU^bV!K^B~bNOC/^�TUJ<C/ERJ/C<J<PC<w\?BPSTU^xAYJ�NOPUC/ERJ<acJ<PQHG?cVO?z ¡ERJ<C/wUJ<PSC<NX?¢�t?BwUPU|[wUJDKJ<AMH£?"PU^"J<A=wUP\?�ERJ/~bVX?"?B�UAY^bVOw¢H£?Sq

Û�ÜiÝ\Ü]Þ�Ü]ÞÀÜ ß1àváiâvã�á�é�ç)ä_èré@ã
s�V�dpf¢gih_j½g � oµk dp��j¿J<A�VO?�NOPQHGJ/EY ¡J/ERJ<PSC<NX?	J/VIKJ<CIHGEYNOC)?½~BJ<PUJ/EG?BT\?	TUJ/PQHGER^WTUJDwUP«TUN]AR��^bARN�HGN��b^Uqs·¾¢NOAMHGJ/Py�UEYNOPUC/NO�\?BV]axJ/PQHGJ�HRERJ<AuHGN]��^BA�TUJ¹ERwUN]TU^�~bJ<PUJ/EG?BTS^zNOPQHRJ<ERPU?BaxJ/PQHGJBÃbH¢KJ<EYaxN]C<^U�bTSJ=TSNOAR�U?BER^U��yHGNOJ/ax��^�TUJ3HGEUK?BPUAYN]HG^Sq
ð¹f¢gih_j� mk d ò g n jrÃUs�V@ERwSNOTU^�H¢KJ/ERacNOC/^cJ/AYH\K?y?BAY^¢C/NX?BTU^cC<^BP¿J/Vvac^!�_NOacNOJ<PQHR^��UER^��¹PUNO?BPU^cTUJVO^bA:J<V]J<C/HRER^bPSJ<A�TSJ<PQHGEY^.TUJ7wSPyC<^BPUTUwUCIHG^bE/qS>�^bA¨J<VOJ/C/HRER^bPUJ/A�TUJ/PQHGER^zTUJ<V�C<^bPSTUwUC/HR^bE�V]VOJI�B?FPwUP\?åC<?BER~b?õPUJ/~Q?FHRN]�F?õwSPUN]HG?BERNO?S���WVO?D�BJ<VO^_C<N]T\?BT`axJ/TUNX?'C/w\?BTUEUK?FHGN]C)?DTUJ<V¹J<PSAG?Ba.�SVOJ¸TUJJ<VOJ/C/HRER^bPUJ/A"J<A"�UER^B��^bEYC<N]^bP\?BV�?DVO?�HGJ/ax��J<ER?FHGwUER?'?B�UAY^bVOwSHG?Squ��^bPSARJ<C/wUJ<PQHRJ<acJ<PQHGJF�¨C<?BT\?



ÐYÑ �¤Ñ Ú Ó·ÌUÓ Ç�Ç Ë ÊÏÀÒ Ú Ó�Î ÈvØ�Ù Ë¡Ó�Ò�ÌUÓ�Ô ÈvÚ ËMÏÀÓ�Î ÊÓ Ç ÌUÔ�Ë Ç Ï1Ó�Ò'Ó�Î Ø Ó�� È Ô�Ì �!ÄbÄ
ax^!�_NOacNOJ/P[HR^�TSJ3wUP1J<V]J<C/HRE\K^bPyJ<PQHGEYJ3C<^bV]NOARN]^bPUJ/A¨C/^bP¼K?FHG^Bax^bA¨C<^bPSAYHGN�HGwS�BJ�wUP1�UwSVOAR^�C/^bEYHR^TUJ�C/^bEREYNOJ/P[HRJBq���J/�UNOTU^x?"|_wSJ�J/Vvac^!�_NOacNOJ<PQHR^�TUJ�VO^bA¹J<V]J<CIHGER^BPUJ<A=J<A¹HG^BHG?BVOacJ<PQHRJ�?BVOJ<?FHG^F�ERNO^S��J/V��B^bV]HG?¤îYJ.�UEY^baxJ/TUNO^x�UER^_TUwUC/NOTU^yJ<P'VX?cARwUAMH£?BPSC<NX?���^bE}ARw'ac^¤�_N]axN]J<PQHG^xJ<A�TUJ.ø��C<^bEYERNOJ/PQHGJ.TUN]ERJ/C/H£?�������Iq���J.J<AMH£?�ax?BPUJ<ER?S�tH£?BV�ax^!�_NOacNOJ/P[HR^�?BV]J)?FHR^bERN]^U�tVOJ�T\?�J<PUJ/ER~UKL ??ywUP\?�C/^bax��^bPUJ/PQHGJ.TUJzC<^bEYERNOJ/PQHGJ�?BV�HGJ/ERP\?�����ï��pqÀs�AYHG?�C<^bac��^BPUJ<PQHGJ���ï HGN]J<PUJ��B?FERNO^BAPU^ba.�UEYJ<A/�_V]^bA�C<wU?BVOJ/A:N]PUC<V]wS�bJ/PÀÃQERwSNOTU^�H¢KJ/ERacNOC<^S�BERwSNOTU^�?BVOJ<?FHG^BERNO^S�FEYwUNOTU^�EYJ<ARN]AYHRN]�b^S�QERwUN]TU^�UVX?BPSC<^U�UJIHGCFq
suV:ERwSNOTU^¸H¢KJ<EYaxN]C<^¿J<P½VO?¿J/HG?B�\?��SERNOacJ<ER?¸TSJ�wUP½ER?BTUNO^FHGJ<V]J<AYC<^b�UN]^¸ ¡wSJB�vwUARw\?FVOacJ<PQHGJF��J/V i?BC/HR^bE��UEYNOPUC/NO�\?BV}|[wUJDVONOacN]HG?B�\?DVX?½AYJ<PUAYNO�UN]VONOTU?BTìTUJ/V3NOPUAMHGERwSaxJ/P[HR^Uq�ï}C/HRw\?BVOacJ<PQHRJB�5J/VTUJ<AR?BEREY^bVOV]^.TUJ3VO^BA�ARJ<acNOC/^bPUTUwSC/HG^BERJ<A5�yVX?BA�P_wSJ/�F?BA¹H¢KJ<C/PUNOC<?BA�TUJ3TUN]ARJ[ZPS^�Â\?BP�ERJ/TUwUC<N]TU^c?PUN]�BJ<VOJ/A3a.wS���\?¤îY^bA�J<V·ERwUN]TU^�H¢KJ/ERacNOC<^1TSJcV]^bA3?Bac�UV]N]{\C<?BTU^bEYJ<A7TSJcER?BTUN]^B ¡ERJ/C<wUJ/PUC<NO?SqÀs�PC<^bPQHGER?B�\?BEMHGJF��ARJzÂ\?yNOPSC<ERJ/axJ/PQH£?BTU^S�À?yPUN��bJ/V·~bV]^b�\?BV��\VX?BA}EG?BTUN]^yJ/axN]ARN!K^BP¿J/P'wUP\?��UwUJ/P\?�\?BEYHRJ�TUJ<V�J/AR��J<C/HRER^x?BAR^_C<NO?BTU^"C<^BP�?BCIHGN��¢N]T\?BT1J/P¿Â[wUax?BP\?Sq
ð¹f¢gih_j�h k�� gOó�� � dGjrÃ!s�V[ERwUN]TU^=TUJ¨TSNOAR�U?BER^=J<AvC)?BwSAG?BTU^}��^BEvVO?�VOVOJ/~Q?BT\?¹?BV]J)?FHR^bERNO?5TUJ:��^bEMH£?r�TU^bEG?FA �¡Â[wUJ<C/^bA¨��J/VOJ/C/HGEY^bPUJ/A!��J<PyJ/V\J<V]J<acJ<PQHG^�TUJ¹AG?BV]NOT\?3TUJ¹wUPxTUNOAY��^BARN]HRN]�B^3J<VOJ/C/HRE\K^bPUN]C<^U�H£?BVQC/^bax^¹wUP�TUNO^_TU^U�/HGEG?FPUARN]AYHG^BE�TUJ¨JI ¡J<CIHG^7TSJ¨C<?Bax��^"�$#9s��%�p�)HGEG?FPUARN]AYHG^BEv�SNO��^bVX?BE&�$')(B�%�p�J/HGCFqS>@?BA¨��^BEYH£?FTU^bEG?FA¨TUJ}C<^bEYERN]J<PQHGJ*�i�\?BER?.��ï¼�������uPU^zAYJ�a.wUJI�bJ/P1J<P�wUP�+\wrîY^zC/^bPQHGN �P_wS^7��J<AYHG?B�UV]J���^bER|[wUJ¨VX?}TSNOAYHG?BPUC/NX?¹C<^bP.|[wUJ¨�¢NO?¤îR?BP��B?FE)KL ?¹TUJ/�UNOTU^�?}ARwSA·HGER?!�BJ<CIHG^bEYNX?BA�TUJax^!�_NOacNOJ/P[HR^3?BV]J)?FHR^bERN]^Uqbs�V\ERwSNOTU^3TUJ=TUN]AR�\?BEY^�J<AYH\K?��F?BEYNX?BPSTU^�?BVOJ<?FHG^BERNX?FaxJ/P[HRJ���J/AYHtK?�AR^r��UERJ/NOac�UwUJ<AMHG^¿J<P	C<wU?BVO|[wUN]J<E�ARJ[ZP\?FV:�SERJ<AYJ<PQHGJFq�s�V¨EYwUNOTS^�TUJxTUNOAY�\?BER^¿J<A��UER^b��^bEYC<NO^BP\?BV:?VX?�C)?FER~Q?1TUJ/V�J<VOJ/C/HRE\K^bPÀ��C<^bEYERNOJ/PQHGJ�TUN]ERJ<CIH£?S���D?BPUC£ÂU^¸TUJ��\?FPUT\?�TUJ<V�AYNOAYHRJ<ax?Sq�ï}TUJ<aºK?BA/�VX?1��^FHGJ<PSC<NX?�TUJcERwUN]TU^¸TUJxTSNOAR�U?BER^¸J<A�?BTUN�HGN]�B^�C<^bPåJ<VuERwUN]TU^1H¢KJ/ERacNOC<^��'^BHRER^¸ERwUN]TU^¸TUJTUNOAY�\?BER^Sq
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¥5¦�Á�¦M§¨¦ |[¶?}�~S±tª�� ²v¶�~S´�¯@¬��®¨¶
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s �á ¨ i]ä ß à ;
á ÞvA^j  bJá
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