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0 INTRODUCCIÓN AL CSOUND 

0.1 ¿Qué es?  
F�GIHKJ,L"M#N#OQP-JRM#NQS�L�TAPUN=TAP1VQWXP	YZJ,[	TA\�G8S�Y<L"]#Y<^`_R^aO�PbJ,c�N`TdP-J,\DJ�e&fgL#J,P�P1_h[0JiO0P1j�k#lm_hn�O=M�G.L#J6O�PS�YoL0p�P�J,^`_R\�PUN`TdLqO�PrJsL=N#\�O�LtVqp�L"N�W#\.P	Y�TdPuM(NqL�Y<O�PvN#^"O0L�YKS�P	YZJ,L"N#^=G3PvNbM(NX^tP�JATA^"p�\.n"NqO�P5TAYo^�w�^ox,Lt_uM:J,\�p�^=GDyp�^�S�^=ztO�P�PU_uM�G�^"Y5p	M�^=G�{"M�\�P	YuJ,\�N=TAPZTd\.z�^"O0L�Y5LmS�YoL0p�P�J,^"O0L�Y5O�P1^�M�O�\�Lqp�L"_hP�Yop�\�^=GAe?HIJsL=M(NXOm|}M�Php�Y<P	^=O�LbPUNE�~�� k�S�L�Y���^=YoYAV6��P	Y<p�L�PKPvNhP�G����A�@e`�u^�V6WXP	YZJs\.L"N#P�J3S�^=Yo^5�KNX\���y(��\�N�M#��y(�����u�6��y"��\�N#O�L=�uJ3Vh��^"p#e
HKJ,L"M#N#OQP-JRM#NQ]#PvN#P	Y<^=O�L�Y@VaS�Y<L�p�P�J,^=O�L�Y5O�PrJ,L"N#\�O�LqO�\�]#\ Td^=G3V�J,Pi_R^`N#\�S(M�G�^bp�L"_RLmM#NQG.PUN�]�M�^<x,PO�P6S�Y<L"]#Y<^`_R^"p�\�n=N?e��@�#N#^tPUNrM(NX^i�#N#\�p�^h�#P�YoY<^�_h\�PvN=TA^i_uM�p	�XL#J@O�P6G�LXJ�p�L=N#p�PUS0TAL#JKW#\DJATAL#J@PUNbP-JATdPup	M�Y,J,L:�J,c�N=TAP�J,\DJ�O�\�]#\�TA^=G�O0P�J,L"NX\�O�L#y�S�YoL�p�P-J,^`_R\�PUN`TdL�V�JsP�p	M�PUN#p�\�^=p�\�n"N�e ��M#N#p�\�L=N#^�p�L"_uS�\�G�^�N#O�L�M#N#^0JP�JoS�P	p�\.|A\�p�^"p�\.L"N#P�J¡^=p�P	Y<p�^¢O�P£\�N�JATAYdM#_RPUN=TAL#J¤_uM:J,\�p�^=G�P-J¥W#\�Y�T}M�^"G�P-J¤P-Jsp�Y<\�TA^0J¤PUN¢M#N¦|A\�p	�#P�YoL¢G�G�^�_h^=O�L� �v§ )#�	�-��� e&¨sM#N=TALQ^qG�^�JhP�JoS�P	p�\.|A\�p�^"p�\.L"N#P-JiO�PrP�JATAL#J6\�N�JATAYdM#_RPUN=TAL#JhJ,P�p�L"_6S�\�G�^�NaM#N#^0J6n�Y<O�PUNXP�J�S�^"Y<^qJoMp�L"N=TAY<L�G�YoP�|AP	Y<\�O�^0J©^¡N#L�TA^0JUy5TA^`w�G�^0J©O�P�L=N#O�^0J�VªS�^=Yo[�_hPZTAYoL#J�O�P�p�L"N=TAYoL0G1P-Jsp�Y<\�TA^0J©PUN£L�TAY<L�|A\�p	�#P�YoLG�G�^�_h^=O�L 23� � ��
���) � � e&F�G�Y<P�JoM�G�TA^"O0LQO�PtG�^qp�L"_6S�\�G.^"p�\�n=N�P�JhG�^m]#PvN#P	Y<^=p�\�n"N�O�P1M#N#^«J,PU¬#^=G�J,L"N#L0Yo^bO�\�]X\�TA^"G{"M�P­JsPI^=G�_h^=p�PUN#^5PvN6M#Nh|A\�p	�XP	Y<L6{"M�P�S(M�P�O�PIL�c�YZJsPIp�L"NRp	M�^=G�{"M�\�P�Y�P	O�\�TAL�Y&®?Y<PUS�Y<L�O"M�pvTAL�Y�p�^`S�^=z@O�PIP	G�G�L�e
�uJ,c¯S#M�P�J�p	M�^=G�{"M�\�P�Y5TAYo^�w�^ox,L�PUN¥HIJ,L"M#N#O'J,P1w�^0J,^aPUN�G.^aY<P	O�^=p�p�\�n"N�O�PrO�L#Jh|A\�p	�#P	Y<L#JhO�PhTAPU�0TAL:�M#N#^¢L�Y<{"M�P�JATA^¢°}O�P�PU�0TAPUN(Js\.n"N TAc�S�\�p�^�_hPvN=TAP£±

. or c ²	³ {"M�P�p�L"N=TA\�PvN#P�G�^0J¤P-JZS�P�p�\�|A\�p�^=p�\�L"N#P-J¤O�P�G�LXJ\�N�JATAYAM(_RPUN=TAL#J@VbM(NX^1S�^"Y�TA\�T}M�Y<^b°}O�PhPv�0TAPUN�J,\�n"NrTAc�S�\�p�^�_hPvN=TAP�±
. sco ²6´ O�P ��C�� � �hµ S�^=Y}TA\�T}M�Yo^ ´�³ {"M�PhJ,Pp�L"_uS�\.G�^`N¶xoM#N=TAL#J8p�L"NuM(NRp�L"_h^�N#O�LuO�P	G0TA\�S�L:�

csound  ej empl o. or c   ej empl o. sco p�Y<P	^�N#O�L6PvNhP�G�O�\DJ,p�L5M(NR|A\�p	�#P�YoLuO�P¯NXL"_6w�Y<P
t est

{"M�PKp�L=N=TAPUN#O�Y<[5P	G�JsL=N#\�O�L5]#PUN#P�Yo^=O�L:e

0.2 ¿Cómo conseguirlo? y ¿dónde documentarse? 
F&��\�JdTAPvN1_uM�G Td\ T·M�O�O�P@S�[`]#\�N#^�J��5PUw¸O�P	O�\.p�^"O�^0JK^=G&HIJ,L"M#N#OhV�^6G�Lh{"M�P5J,PKS#M�P	O0PK�#^=p�P	Y3V�^uG�Lh{"M�PJ,P¯�X^��XP	p	�#Lup�L"Nh¹�GAe`�ºp�L"N=TA\�N�M�^=p�\�n"N�J,P�_6M�P-JdTAY<^`NuM#N#^�J8p	M�^�N=TA^�Jvy�JsP�G�P	p�p�\.L"N#^=O�^�J��

»�¼d½	¾0¿�ÀKÁ�ÂA½�¿"Ã#Ä�Å	Æ=Ç �@�@�ie p=J,L"M#N#O#J�e p�L"_»�¼d½	¾0¿�ÀKÈÉÇ	¼A½	¾0ÂAÊUÇ�¼�Ë�½�Â:Ì?Í�¿"¾0Î �@�@�ie w�Yo\�]0�=Tve N#P,T}®�Ï:O�G�S#�#\.G�S#®}G.\�N�M#�#Ð�p=J,L"M#N#O�e �=T}_hG»�¼d½	¾0¿�ÀKÑ0Å	ÂAÅ8Ò¶Í�¿�À=½	ÒI¼ �@�@�ie O�GDJ,\Ae M�^�e P�Jo®�^0Js\�]�N#^�T·M�Y<^�Jo®·J,O#Jo®�fgY<^"pvTA\�p�^0JÓ Å�¿"¾�Å�Ô�Ç�¼gÇv¿5À"ÍD¼}ÃDÍ�¿=ÃD½=¼�Ë�½�ÂAÕ5ÅUÃD½=¼gÇ9Í�À=Í�½�Õ5Å�¼ �@�@�ie G�^�Ö#PU�5L0L�O#J,L"M#N#O:e p�L=_6®�p=J,L"M#N#O�5Pvw�×?e ^=\�YA_h^=\�GAe NXP,T}®�O"w�L�L�T}�#P�#L"_RP�e ��L�YoG.O�L"N#G�\�N#P�e P-Jo®Ø_uW#^=G�P	Y<L|DT}SÙ� ®D®}|DT}SÙe _uM:J,\�{=M�P0e M#_hL"N`TdY<P	^=GAe p�^�®DS#M(w#®D_h\.YoY<L�YZJZ®�O�Y<P	^�_Ú0Û ÇvÕ@Ñ�Ô.½=¼&¼d½�¿0½�ÂA½=¼ _h\ T·S�Y<P�JvJ�e _h\ TUe P	O"M#®�P
−
w�L�L"Ö(JZ®�p=J,L"M#N#O"®�|}S�^�]#PU®DM#N#\�W�®��P�YdÖXG�P	Pv®Øw�P�YdÖ#G.P	P�e �=T}_hG

ÜhL'PU��\DJATAPUN'_uM�p	�#L#JtG�\�w�Y<L#JtO�PaY<P	|AP�YoPvN#p�\�^ÝJ,L"w�YoP«HKJ,L"M#N#O#y�S�P�YoLÝP	GK_RP}x,L�Y�P�J���Þ6e���L"M�G�^�N�]#P�Y	e±��3�#P­HKJ,L"M#N#Ou��L�L"Ö ² y#�©�A��f?YoP-JUJ�e=×�l#l#l:e�5^�_hL#Jb^'p�PUN=TAY<^"YAN#L#JtS�Yo\�_RP	Y<L'PvN�G�L#J1S�Yo\�N#p�\�S�^"G.P�Jt^�JoS�P	pvTAL#JtO�PqG�^ÝJs\�N=TA^`��\DJtO�P«HKJ,L"M#N#O©V¥G�^P�JATAYAM�pvT}M�Y<^a]#PUN#P�Yo^=GIO�PbG�L#J1|A\�p	�XP	Y<L#J1O�PbL�Y<{"M�P�JATA^0JiV'O0P¸S�^=Y}TA\�T}M�Y<^�J�e&�5P�JoS#M�¹�J6W#P	Y<PU_RL#JiG.^QJ,\�N=TA^���\�JRV|}M#N#p�\�L"NX^`_R\�PUN=TALuO�P¯M#N#^uJ,P	G.P	p�p�\�n"NRO�P�]#PUNXP	Y<^"O�L0YoP-J3V6_hL0O�\�|A\�p�^=O�L�Y<P�J8O�P­J,PU¬#^=G�O0PK^�M�O�\�L�VRO�PIp�L"N=TAYoL0GAe

0.3 Estructura de los ficheros de orquestas 
�KNÝ|A\�p	�#P	Y<L�O�PbL�Yo{=M�P-JATd^QO0PaHIJ,L"M#N#O�p�L"N�JATA^QO�PbO�L#JiS�^=Y}TAP-J`�&G.^QJ,P	p�p�\�n=N�O�Ptp�^�w�P�p�P	Y<^mV�G�^qO�PP�JoS�P	p�\.|A\�p�^"p�\.n"NqO�Ph\�N�JATAYdM#_RPUN=TAL#Jvy&p�L"N�JATA\�T}M�\�O�^1S�L�YIM(NX^bJ,P	p	M�PUN#p�\.^1O�PuO�P	|A\�N#\�p�\�L"NXP�J@O�P6\�N�JATdYAM#_hPvN=TAL#Jvyg^p�^=O�^@M(NXL6O�PIG�L#J8p	M�^=G�P�J�J,PI^�J,\�]�NX^"Y<[@M(NuN��#_hP�YoLuO�PI\�O�PUN`Td\.|A\�p�^"p�\.n"N?e
�8^�N=TALbP�JATAL#J@|A\�p	�#P	Y<L#J@p�L"_RLtG�L#J@O�P5S�^"Y�TA\�T}M�Y<^�^"O"_R\�TAPUNbp�L=_hPUN`Td^=Y<\�L#JKM�Js^�N#O�LrP	G&p�^=Yo[=pvTAP	Yuß

; à ygP	Gp	M�^"G�J,\�T}M�^=O�LuPUN6M#N#^5G�c�N#P	^@�#^=p�PK{=M�PIP	G�Y<P�JATAL6O�PIP�J,^5G�c�N#P�^uJsP�^5\�]�N#L�Y<^=O�L�S�L�Y�P	G�p�L"_6S�\�G.^"O�L0Y	e
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��#?>@% �BAC
7D:�,+:%'6E#F��(*�G������6IH9+:DKJ'���L

�NMPORQ*S@T�M�UWV'X@U�XWQ*YZM�[\Y�M�V']:XCU�YZ^�Y_Q`] [GT�X�a*Q*YbYZMcT�M�XCd:e5M�Y4X7fBg7]KhBU�YZ^�]:U�SWXiT�M�Xkj�a?XlMmd-S@M�j�]n[oT�U�h7T�M�X
Q*YZM�[\Y�M�V']:X�M�SpV T�q�]:Y a?XrY�MpT�M�Xsd:e5M�Y4X�h�qFT�Y4U�Y�Q*YZj0T7]-a*Q*YtY�Mud:XvQ*]5j�T�]:YZMl[wYmX�V'Xl^�X'M�U�Ssd:Xtq�ax]zykY a?X�V'S@MvY d
V'X�ax{�V�[\Y a}|5~?�\f

0.3.1 Cabecera 
��XcV'Xl^�Y4V'Y a?XcV'S@M�[\]:Y�M�YCQ*YZM�[\YZM�V']:X0Q�U�Yb]5M�]:V']:X�d:]:�'X�V']:�@M�U�Y���X�a?]:Xl^�d:Y,QRj�d:S@^�X�d:Y'Q'f7�NMmY4d:d:XWQ`YbU�Y �\]zM�YZM

d:X0Q��\a?Y V T�YZM�V']:X�Q8U�Y;y;T�Y,Qw[\a?Y Sc�PU�YkV'S@Ml[wa?S�d�V'S@MPd:X0Q��@T�Ykd:S�Q�]5M�Q\[\a\TFy_YZM�[\S�QEj�YZM�Y a?X@a?{lM�d:X�Q8Q*YZ��X@d:Y,Q�h�X�Q*e
V'S@y_S;Y d�M���ykY4axSbU�YRV'X'M�X�d:Y'Q�U0YEQ*X�d:]:U�X�f@�BS�a�Yo��YZy;q�d:S9	

sr  = 44100 
kr  =  4410 
ksmps = 10 
nchnl s = 1  ; �w�'�E�K�'������� �0���:�'��� �-� �
�@�0�4�G�K�}�'�����K�:�������}��� �:�'�\�4���0�'�����*���Z�*�K�¡ ¢�4�o�K����£8�K�\£8���w¤?¥

• ¦�§ 	�Y,Q\[wX'^�d:Y V'YCd:Xm�\a?Y V T�YZM�V']-X¨U0Y;y;T�Y'Q\[\a?Y SmYZMmy;T�Y,Qw[\a?X�QEq�S�a8Q*YZj�T�M�U0S��mq�S�aEV'X'M�X�d\f
��d©��X@d:S0aRq�S�a
U�Y4�\Y V�[\S;Y,Q�ªFª�«4¬�¬�hF�@T�Y�j�YZM�Y4axXbQ*S@M�]:U�S;V'S�MkV'X�d:]:U�X�UkO�­Cf

• ®
§ 	@Y'Q\[\X'^7d-Y V'Y}d:X8�\axY4V T7Y�M�V']:X8U�Y}V'S@M�[\a?S�d7Y�M;��X�d:S�a?Y'Q3q�S�a¯Q*YZj0TFM�U�S
f@�BS�a�U�Y4�\Y V�[\S���X�d:Y}ª�ª3«4¬
f
• ®
¦*°C±B¦ 	�Y'Q\[\Xl^�d:Y4V'YtY4dRM���ykY4axSpU0Y¨ybT7Y,Q\[wa?X0Q1�@T�YPQ`Ycj�Y�M�Y a?X�YZMvV'X�U�Xtq�Y a?e:S�U�SsU�YmV'S@M�[\a?S�d\f���Q\[\Y

��X�d:S�a�U�Y�^7Y¡Q*Y a�]5j�T�X�d7X
sr / kr

f@��d���X�d:S�aNq�S�a�U�Y �\Y4V�[wSbY'Q;«4¬
f
• ²
³ ´�²7µK¦ 	�Y'Q\[\Xl^�d:Y4V'YtY d}M���ykY a?SpU�YPV'X'M�X@d-Y'QcU�Ytd-XpQ*X�d:]:U�XsU�YtX'T�U�]:S
f·¶ «¨¸¹ykS�M�S�hºLu¸�Y'Q\[\» a?Y S�h

ªk¸mV T�X@U�a?X��\�@M�]:V'S�¼�f���dF��X�d:S�aNq�S�a�U�Y4�\Y V�[\S;Y,Q;«}¶¢ykS@M�S0¼�f
g7]
½�X'�c��T7Y8U�X�a���X�d:S�a�XbX@d5j0TFM�X���X�a?]:Xl^�d:Y}j�d:S@^�X�dB¶o�@T�YEX@�\Y4V�[\X�q�S�a�]zj�T�X@d
X¡[wS0U�X�Q�d:X0Q¾U0Y �\]5M�]-V']:S@M�Y,Q

U�Y}]5M�Q\[\awT�y_YZM�[\S�Q*¼?hFY,Q\[wY}Y'Q3y_S@ykY�M�[\S;U�Y�½�X�V'Y a?d:S
f��¯Qw[\X0Q3��X�ax]:X'^�d:Y'Q�Y�y;q�]:Y4�'XlMI[wS0U�X�Q�V'S�Mkd:X8d:Y�[wa?Xb¿,jFÀ�f

0.3.2 Definición de instrumentos 
�NMÁO}Q*S@T�M�U�hcd:S�Qu]5M�Q\[\awT�y_YZM�[\S�QÂQ*Y¹U�Y �\]5M�YZMÃ]5M�[\Y a?V'S@M�Y4V�[\XlM�U0SÅÄ\y_��U@T�d:S�Q ÄpV'X�U�XÆT�M�SÇU�YÈd:S�Q

V T�X@d-Y'Q�j�Y�M�Y a?XmS¨ykS0U�]:�\]:V'XPQ*YZ��X�d:Y,QlfB�¯Q\[wX0QkQ*YZ��X�d:Y,Q;Q*YkaxY�q�axY,Q`Y�M�[\XlMmy_Y U�]:X'M�[\Y;��X�ax]-Xl^�d:Y,Q��@T�YkV'S@M�Y4V�[\XlM
T�M�S�Q;yk��U�T7d-S�QiV'S�MsS'[\axS�Q'f�O�X@U0X¨T�M�SPU�Y1d-S�Q;]5M�Q\[\awT�y_YZM�[\S�Q;a?Y V']5^�YkT�MtM���ykY4axSÉ¶oS¨y_{�Q;U�YkT�M�S�¼R�ÊQxT
U�Y4�\]5M�]:V']:��Mc��]:Y�M�YEq7X�a?YZM�[\]:�'X�U�X;q�S�a�U�S�Q�q�X@d:X'^�axX0QRa?Y'Q*Y a\��X�U�X0Ql	�¿

i nst r
À;Q*YZj�T�]:U0S1U�Y4d�M0�Fy_Y a?S1��T7YbQ*Y8d:Y

X0Q`]zj�M�XkX�d�]5MFQw[\a\T�ykYZMl[wSk��¿
endi n

À�f��NM�[\axY8Y,Qw[\X0Q¾q�X@d-Xl^�a?X�Q�h
Y dB]5M�Q\[\awT�ykY�M�[\ScQ*Y8U�Y4�\]5M�Y'h7d-e5M�Y XbX;d:ezM�Y X0h7U�Y
X�axa?]5^�XÆX�X'^7X?�*S
fbËRMÌ�\]:V ½�Y4axSÇU�YÈS�a?�@T�Y,Qw[\X¹q�T7Y4U�YÈV'S�M�[\YZM�Y4aÊq�a?{@V�[\]:V'X'ykY�M�[\YÈV T�X@d-�@T�]:Y a�M���ykY4axS�U�Y
]5M�Q\[\a\TFy_YZM�[\S�Q'f�ËRMkY��*YZybq7d-S;U�Y}U�Y �\]zM�]:V']:��M;y;T��iQ`]zy;q�d:Y¡Q`Y4axe-X;¶oV'�0U�]5j�Sb�oT7Y�M�[\Y¾�_Y'Q*�@T�YZy_XEj�ax{��\]:V'S�¼�	

 

i nst r  1 
  a1 osci l   10000 ,  440 ,  1 
     out     a1 
endi n 

 �@T�YCY'Q�T�M�S�Q*V']:d-X@U�S0aIq�S�a}[\X'^7d-X¨U0Y1S@M�U�Xm�@T�Yij�YZM�Y4axXcT�M�XmS@M�U�XP¶\Q*YZj0�FMÉY d¯V']:V'd:SmU�YkS@M�U0XcU�Ykd:Xk[\X'^�d:X
M���ykY4axS�¿�«4À;�@T�Y�½�Xl^�a?{cQ*]:U�SWU�Y �\]5M�]:U�XkY�Mcd:X;q�X�ao[\]n[oT�a?X�h7M�SCX@�@T�e:¼¯U�Y8ª�ª7¬kÍ;�8�cX'y;q�d:] [GT�Us«4¬�f ¬F¬�¬
f���Q\[\Y
]5M�Q\[\a\TFy_YZM�[\SsaxY4V']5^�YmY d�M���ykY a?S�«1�pV,S@ykSP[\X@d¡Q*Y a?{�axY4�\Y a?YZM�V']:X�U�SsXtq�X@a�[\]:a;U�YWY'Q*Y1ykS�ykYZMl[wStq�S�abd:X0Q
��a?U�YZM�Y'Q�U�Y}d:XEq�X@a�[\]n[oT7a?X�Î�V'X@U�XE��Y4�E�@T�Y¡Q*Y¾½�X'j�XbQ*S@M�X�aNTFM�XIM�S'[\X�V'S�MkY d�]5M�Q\[\awT�y_YZM�[\St«}Q*S@M�X@a?{8Y'Q\[\Y�f

��X;Q*]5Ml[wX'Ï�]KQ3j�Y�M�» a?]:V'X8U�Y�TFM�X;Q*Y�M�[\YZM�V']-X�U0YEO}Q*S@T�M�U;Y,Ql	
[  et i quet a:  ]   sal i da  opcode  ar gument os  [  ;  coment ar i os ]  

��2�J'����%C¶oU�Yb��2·%'�*#9+:DK���PJ'����%'¼�Y'QEY dBM�S@yb^7a?Y;��T7YbaxY4V']5^�YZMmd-S�QRyk��U@T�d:S�QIU0Y�j�Y�M�Y a?X@V']-�@McSkykS0U�]:�\]:V'X�V']:�@M
U�Y_Q`Y���X�d:Y'Q'f�g�TÉQ`X�d:]:U0XcQ*Y;X�d5y_X@V'Y�M�X1Y�McT�M�X;��X�a?]:Xl^�d:Y8�@T�YbQ*Y8V'S�d:S�V'XkXkd:Xk]-�'�@T�]:Y a?U�XkU�Y4d���2�J'���7%_¶\¿

a1
À

YZMPY4d3Y��*YZybq�d:SmXlM�[\Y4ax]:S0ax¼�f7�Ãd:XcU�Y4axY4V ½�XcU0Y d���2·J'����%WQ`YkV'S0d:S�V'X'M�QxT9QEX@a\j�T�ykY�M�[\S�QEV T���S�QEaxX'M�j�S�h�S�a?U�YZM
�sV'X'M�[\]:U�X�UtU�Y�q7Y�M�U�Y�M�U�YCV'X@U0X¨��2�J'����%cV'S@M�V'a?Y*[\S
fB�NM�Y d¯Yo�*Y�y;q�d:S�h�YZMÉY d�V'X0Q*StU�Y4d���2�J'���7%�¿

oscil
À'h

�@T�YtY,Q1TFM$S�Q*V']:d:X�U�S�aCU�Ytd:S�Q�U0Y d�[\]5q�Su¿�[\Xl^�d:XsU�YPS@M�U�X0Àt�@T�Y¨��]zykS�Q1Y�MpY4d�[\Y�ykX�U�YPQ*e5M�[\Y'Q*]KQ�h�Y'Qxq�Y a?X
q�ax]zykY a?Scd:XCX'y;q�d:]n[oT�U1U0Y�d-XkS@M�U�XkX;j�Y�M�Y4axX�a*h
d5T�YZj�ScQxTm�\a?Y V T�YZM�V']:X;�c�\]zM�X@dzykYZMl[wY8Y4d�M���y_Y a?S1U�Y8d:X8[\X'^�d:X
U�S@M�U�YRY�M�V'S@M�[\a?X@aNT�MkV']-V'd:S;U�Y}d:X8S@M�U0X�X8a?YZq�Y�[w]-a�¶o��T7Y¡Q*YRU0Y �\]5M�Y}YZM_Y d��\]:V ½�Y a?S;U0Y¾q�X�ao[\]n[oT�axX�¼�f
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��� ���� "!#����$&%'�(��)#����*,+��	�-�.�#/0
1��23� � ����45�	�����6���879�	���:)��<;=�	�?>1��
��-����4@�#��*,�A��� � 4@B:��
DC���� E

F�GIH�J<K�LNMPO
out Q G=R�SAT�M#G=R3K0L	R�T�M�UAVAJAW(XYLNM=VAHZLNM0[#\�GIG�R�G]U^G=R�T�K0G1R�G�H"M#K0G`_#LaM#L	J<G=K�G1LaMZR�Gb[#G=JcT�G�d�R�Le W�LfR�L@U,T�_0W�Lhgji�G"J<G5L�UAVAk	J<L	HYU^L�W�U,G6O outs Qml M#L	n�L-U,ToVAGpK0H#U�U,LNq#G=R�L�U8n�H=XbH6G=JA_�W#XbLNMrVsHtU^uav

wxH0JpH-VsJ<GIi�G"J�VAL�y8zfU,H"W#M#K{i�L�JsXYToVAL1La|#i�J<L�U,T�H=M#L�UpXYG	VALNXY}	VAT�n�G0U l R�~=_#T�n�G0UNy l _#L-UsVAT�~=M�K0L	R�SAR�W��,HZK�LL���L	n	W�n�T�~"M�yZn�H"XbH�R�H#U�R�LNM�_0W�G<�,L-U�K�L�i�J<H"_#J<GrXYG"n�T.~"M�K�L�i�JcH"i�~#U,ToVAH�_#LaM#L	J<G"R�v`�&M�G�X6d�H#U�n�G0U,H#UayIR�G
U,T�M=VAG�|�T�U8L�UAVA}pT�M�Uci�T.JcG=K�G5LNMYR�G5K�L@z5v

0.3.3 Tipos de variables 
F�G�U�[#G=JcT.Grd�R�L-U�LaM�zfU^H=W(MtKZU,H"MZK�L�K�TDUAVAT�M=VAH#U�VAT�i�H#U@LNMZS�W#M#n�T.~"MZK�L�R�G1R.L,VAJcG�n�H"MZR.G e W�LpLaX6i�T�L���GrM

UcW�U�T�K�LaM=VAT�SAT�n�G=K�H�J<L�U@g 
�/?��/x� H �&� i�H�J�L��,LNX�i�R.H
kamp

/
iphs

/
a1,gv

uav��5L	R#VAT�i�HbK�Lai�LNM#K�LhR�G6SAJ<L	n	W�LNMtn�T�G
n�H"MYR�G e W�Lm[#G=J<\�GrM`UcW:U3[tG"R�H0JcL-Urv���G l n	W�G	VAJ<H@VAT�i�H#U e W�L9VsH=XbG�M6[#G=R�H�J<L�U8n�H"MYR�G�U,T�_�W�T�LNMrVsLfSAJ<L	n	W�LNM#n�T.G��

• 
��
 2��5�:� ��W#M#G@[#L	�5U,~�R.H#y(n	W�G�M#K�HYU^Lfn�H"M#SAT�_�W�JcG5R�G5H�J e W�L�UAVAG5G"R�T�M#T�n�T�H�K�LfR�G5n�H"X6i�T�R�G=n�T�~"M`g�L�Uay(LaM

JcL�G"R.T�K�G=K#ytW#M#G5G0U^T�_�M#G=n�T�~"M6_tR�H"d�G=R(i�L	JAXbG�M#LNMrVsL�u
• 

��
 2��b
D� ��W#M#G@[#L	�@G=R(i�J<T�M#n�T�i�T�H�K�Lfn�G"K0G�MtH�VAG6g�L-U8K�L	n�T.J,y#LNM�UcW�T�MtT�n�T�G=R�T���G=n�T�~"M#u
• 

��
 2��6�=� �rW#M#G@[#L	�hLNMbn�G=K�G5ToVAL	J<G=n�T�~"MYK�L	R#d(W�n�R�LfK�Lfn�H"M=VAJ<H�R:gAU,LN_0�(MYR�G5SAJcL�n	W�LNM#n�T�G5K�Lfn�H"M=VAJ<H�R�u
• 

��
 2��6��� ��W#M#G@[#L	��i�G=JcG5n�G=K�G@X6W�L-UsVAJ<G5K�L@U,H"MtT�K�Hp_tLNM#L�JcG=K�G�gAU,LN_��#MbR.GpSAJ<L	n	W�LaM#n�T�G5K�L
X6W�L�UAVAJ<L	H�u

��R3i�J<L	SAT �,H 
D� T�M#K�T.n�G�W#M�[#G"R.H�J5L�U,n�G"R.G"J@[#}=R�T�K0H�LNM�L�R�XYH"XbLaM=VAHZK�LbR�GIT�MtT�n�T�G=R�T���G=n�T�~"M�K�Lbn�G=K�G1M#H�VAG � R�HtU
i�JcL�SAT �,H#U �=� H ��� T�M#K�T.n�GrM�y:J<L�Uci�L	naVAT�[#G�XbLaM=VAL�y�W#Mb[#G"R.H�J8K�Lhn�H"M=VAJcH0R?gjW(M�L-U,n�G"R�G=J<u3H6W#M#G5X6W�L�UAVAJ<G6K�L@G�W�K�T�H
gjW#MI[#L�naVsH0J � L�UfK�L	n�T�J�y�W(M]G=JcJ<G l K�L@[#G=R�H�J<L�U,u<y�XbH�K0T�SAT�n�G=K�H l J<L	SAL	J<LNMtn�T�G"K0H1n�H"MrVsT�M�W�GrXYLNM=VAL5GbR�H�R�G"JA_#H�K�LR�G5L���L	n	W�n�T�~"M`g�L�U8K�L�n�T�J,y#LNMYn�G"K�G@i�L	J<\�H�K0H6K�L�X6W�L-UsVAJ<L	H5XbT�LaM=VAJcG0U8L	R�T�M�UAVAJsW#XbLaM=VAH6L-UsVAkfG"naVAT�[tH�uav

F�H#UmG=JA_�W#XbLNMrVsHtUmn�G�X6d�T�G�M�K�L�[#G=R�H0J8G6R.G�U�SAJcL�n	W�LNM#n�T�G0U8i�J<L	SAT �,G"K0G�U8i�H�J�UcW�U3VAT�i�H#U�v�F�G0U�U,G=R�T�K�G0U8K�L
n�G=K�G ��2�C������ U,L�n�G=R�n	W�R�GrM�K�L�R�G�XYTDUcXbG�XYGrM#L�JcG l e W�L	K0GrM�K�TDUci�H"M#T�d�R�L-U�i�G"J<G�UcW�W�U,H�n�H"XbH
G=Js_�W#XYLNM=VAH#U@K�L�LNM=VAJ<G"K�Gbi�G"J<G�n	W�G=R e W�T�L�J�Xb~�K"W�R�H�v�F�G`[#G=R�T�K0L	�bK�L�L�UAVAH#U@G"JA_�W#XbLaM=VAH#U�[#T�LNMtLpK0L	SAT�M#T.K�GbK�L
R�G�U,T�_�W�T�LaM=VALmXYGrM#L�JcG��

 �¡pn�H"MYL	R(i�J<L	SAT ��H �:� U,H"M6_tR�H"d�G"R.L�U8GfVAH�K�G5R�G5H�J e W�L�UAVAG l [#}=R�T�K�HtU8K�L�U,K�LfL	R#i�J<T�M#n�T�i�T.H:v¢�¡pn�H"MYL	R(i�J<L	SAT ��H 
D� U,L	J<}rM�[#}=R�T�K�H#U9LNMbL�R�T�M(UsVAG�M=VAL�K0L�T�MtT�n�T�G=R�T���G=n�T�~"MbK0LmW#M#G@M#H�VAG�v
E ¡pn�H"MYL	R(i�J<L	SAT ��H �=� U,L	J<}�MbG=n�n�L�U,T�d�R�L-U&VsG�M=VAH6n�H=XbHp[tG"R�H0JcL-U8K�L�n�H=M=VAJcH�R�n�H"XbH�K�LfT�M#T�n�T�G=R�T���G=n�T�~"M�v
£�¡pn�H"MYL	R(i�J<L	SAT ��H ��� K�Lad�LaM�U,L	J&[#L�naVAH�J<L�U�g�G=JcJ<G l U8K�L�L�R�LNXYLNM=VAH#U,uav¤#¡pn�H"MYL	R(i�J<L	SAT ��H@¥ � i#W�L	K�LaM�U,L	J&[#L�naVAH�J<L�U8H6L-U,n�G"R�G=J<L�U�g�L	R�n�H"X6i�T�R.G"K�H0J3K0TDUAVsT�M�_�W�T�J<}"uav
¦8H�K0H#U�R�H#UfG"JA_�W#XbLaM=VAH#Uay�G6M#H]U,L	J e W�L�U,L5L�Uci�L	n�T�SAT e W�LpK0LpH-VsJ<G6XbG�M#L�JcG0y�i#W�L	K0LNM�U^L�J�LN|#i�JcL-U,T�H"M#L-U

n	W l H#UZJcL-U�W�RoVAG=K�H#UZU,T�_#G�M�R�G0UIL�Uci�L	n�T�SAT�n-G"n�T�H=M#L�UIG�M=VAL	J<T�H�J<L�U�v8F�G§XYG l H�Jc\.G¨K�L�R�H#U ��28C��t���	� g�n�H"XYH¨i�H�JL���LNX6i�R�HZ©�ª.«�¬�« lP­#®N¯ ª.©�umi#W�L	K0LNMPU,L	J�W�U,G=K�H#UpLaMZXb}0UpK�L6W#M#G�SAH�JAXbG0yxK�L,VAL�JsXYT�M#G=K�G`i�H�JfL	R?i�J<L	SAT �,HIK�L�R�G[#G=JcT.Grd�R�LZLNM°R�G e W�L�U,LZG"R�XYG"n�LaM#G±R�G²U,G=R�T�K�G�v�w�W�L	K0LNM³U^L�J6W0VsT.R�T���G=K�H#U`i�G=JcG�_#LaM#L	J<G=J�U^Laq#G=R�L�U1K0L{G�W�K�T�H
g e W�L9VsLaM#K�J<}rMYLNM=VAH"Mtn�L�U3i�JcL�SAT �,H ��� u´HbU,LNqtG"R�L-U8K�Lfn�H"M=VAJcH0R:g e W�L9VsLaM#K�J<}rM�i�JcL�SAT �,H �=� uav

0.4 Estructura de los ficheros de partituras 
µ�M¶SAT�n	·#L�JcH¸K0L¨i�G"J�VAToV�W�J<G¸U,L'K0T�[#T�K0L'LNM¹U,L	n�n�T.H"M#L�U±U,Lai�G=J<G"K�G0U{i�H�JIW#M#GºU^LaM=VALNM#n�T.G�K0L¨SAT�M»K�L

U,L	n�n�T�~=M�y&O
s Q g e W�L5i�H"M#L6G�n�L	J<HIR�G�n	W�LNMrVsG�K�LhVsT.LNX6i�H#U�i�G=JcG�R�G]U^T�_�W�T�LNM=VALYU^L�n�n�T�~"M#u l SAT�M#G=R�T���Gbn�H"M�W#M#GU,LNM=VALaM#n�T�G�O
e Q v=¼�_�W�G"R e W�L�LaMbR�G5H�J e W�L�UAVAG0y(n�G=K�G�U^LaM=VALNM#n�T.G6U,LfL�Uci�L	n�T�SAT.n�GpLaM6W#M#G5R�\�MtL	G5K�TDUAVAT�M=VAG�v

�&M±L	R9SAT�n	·#L�JcH�K�L`i�G=J�VAToV�W�J<G�d�}0U,T�n�G�XbLNMrVsL]U,L`i#W�L	K0LNM±LaM#n�H"M=VAJ<G"J5K�HtU@VsT�i�HtUpK�LbLa[#LNM=VAH#U���M#H�VAG0U ln�H"M�UAVAJAW�n�n�T.~"M�K�LºVAGrd�R�G0U�K�L¶H"M#K�G0U�v`½�GrXYH#U�G�[#L	J'i�JcT�XbL	J<H�L�UAVAG�n�R�G0U,T�SAT�n�G=n�T�~"M l Xb}0U�G=K�L	R�G�M=VAL
K�L-U^n�J<T�d�T�J<LNXYH#U8R�H#U8K�T�UsVAT�MrVsHtU&VsT�i�HtU8K�L@U,LaM=VALNM#n�T.G�U e W�LhU,Lmi#W�L	K�LaMbLaM#n�H"M=VAJ<G"J�LNMYL�UAVAH#U8SAT�n	·#L�JcHtUrv

0.4.1 Tablas de ondas 
F�G�U'VAG�d�R.G�U�K�L¶H"M#K0G�U¸U,L¸_#LNMtL	J<GrM�XbL	K0T�GrMrVsL¶JAW�VAT�MtG�U�¾5�?¿�y e W�L¹U^H=M�W0VAT�R�T���G=K�G0U�i�H0J'R�G0U

U,LNM=VALaM#n�T�G0U6O
f Q i�G"J<GIn�H"M(UsVAJAW�T�J l G"R�XbG=n�LNM#G=J@R�G0U�VAG�d�R�G�U�v:F�G�UfVAGrd�R�G0UpL-UsVA}�M�K�TDUci�H"M#T�d�R�L-UpG�R�HIR�G=Js_tHIK�LVAH�K�GbR�GbL��,L	n	W�n�T�~=MIK�L5R�GbH0J e W�L-UsVAG l i#W�L	K�LaMZU,L	J�T�M�[#H�n�G=K�G0U�LNM]n	W�G"R e W�T.L	J8T�M�UAVsG�M=VAL@K�LhR�Gpi�G=J�VAToV�W�JcG5i�G"J<GK�L�n�T�JcR.LbG1W#MZT�M�UAVAJsW#XYLNM=VAH e W�L�R�G�U�W0VAT�R�T.n�Lpi�G"J<Gb_#LNM#L�JcG=JhU^Laq#G=R�L�U�v��&MZS�W#M#n�T�~=MZK�L6R.G1¾5�?¿�W�VAT�R.T���G"K0GIU,L
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M�N4O'N'P*QSRUT@V?WYX�QZP[RUQ5M\R[T]O'T\M�RUQ:X0T@X^X�N;_�T�V`W'abNcRUV`d�P8e@f�NCP*NbN'P*O'V`Qhg7N�MiPjN�_�T@V?T@X0d�Pk_7d0VkN,Pc_�T�O'Q:d�P'l7mBd�VnNpo*N�a;_�q:d�r
q:T]P*NsM�RUNsM�O'Q:TYt f  1 0 16 10 1 uEv N�M�N V?T@V?W;f�M�T8RUT\g�q:TbO'd�M�RUNsM�Q:N�M�X�dxw4yza;f�N'PURUV?T�PkX0NIf�MC_�N V?Q:d�X�dCX�N
f�M�T8d@M�X�T{P*Q5M�f9P*d�Q:X0T@qUl�|�T�P�VUf0R[QhM�T�P�} �B~ P*N���N V?W\M�O'd@M;a�W�P�X0N*RUT@q-q:NkN�Mbq:T{P*N O'O'Q-�@M � lS�
l

0.4.2 Notas 

|�T�PEM�d'RUT�P{P*d@M�Ns��N�M�RUd�P v N�M�N V?T�X�d�PkabN4X�Q:T'M�RUN;Q5MFP[RUVUf�O'O'Q:d@M�N,P�t i u l � PUR[T0PkM�d'RUT0P���T@O'N�M�P*d@M�T�Vkq:d�P
Q5M�PURUVUfFa�NsM�RUd�PnX�N8q:Tbd�V?e@f�N'PURUT;�Yq:N,P�_�T�P*T'MC_7T�V?W\a�N*RUV`d�PkX�N8O'd@M�RUV?d�qB����N V�abW0P�T'g�T`ocd���O'd@abdb�UV?N O f�NsM�O'Q:T�P�r
T'a;_�q:QSRpf�X�N'P�r�RUQ:Nsa{_7d�PkX�N8T RUT�e@f�N'r7��Q5g�V?T RUd�r
N*RUO�l���R[V?d�P�_�T�V`W'abNcRUV`d�Pn�pfFM�X�T\a�NsM�RUT�q:N'P�X�NEq-T�P�M�d'RUT0PkP*d@MCq:d�P
e@f�N�R[Q-NsM�N�Mbe@f�N���N V�O'd@M�N q�RUQ:N�a;_�d 	 O f7W'M�X0d;Nsa{_�Q:N �'T8T{P*d@M�T�V�f�M�TEM�d,R[TE��X@f�V`T'M�RUNkO f�W'M�RUdERUQ:N�a;_�d
l

0.4.3 Campos p (p-fields) 

|�d�P J #�6"2����32 P*d@M�q:d�PE_�T@V?W\a�N*RUV?d�P�e�f7NCP*NbN,PjO'V?Q5g�NsM�TYO'd�M�RUQ5M�f�T@O'Q-�@M�X�NbO'T@X0T^P*NsM�RUNsM�O'Q:TYX�N{q:T
_�T@V�RUQSRpf�V`T��UP*Ns_�T�V`T�X�d�P�_�d�V8N'P`_�T�O'Q:d�P*��l � P`f9PI��T�q:d�V?N'P{P*NbT@O'O'N4X�NbNsM�q:TYd0V`e@f�N,P[RUT1a�N X�Q-T\M�RUN;f�M^M�d@a{g7V?N
�Ud�VUabT�X�d�_�d�V�f�M�T{t _ u �bN q�M���abN4V`d{X�N q�d�V?X�NsM�X�NkT'_�T@V?Q:O'Q:��MbX�NnQ:�'e@f�Q:N4V`X�T8T8X�N4V`N4O ��T8NsMbq-TI_�T�VpRUQSRpf�V?T 	

opcode  p1  p2  p3  p4  p5  . . .
� f7T'M�X�dCfFM�Q5M�PURUV[f�abN�M�RUdYNsM�N q��UQ:O ��N V?dYX�N{d�V`e�f7N,PUR[TCV?N O'Q5g�TbfFM�Tbd�V`X0NsM]X�N'P*X�N8q:T;_�T�VpRUQSRpf�V`TbV?N O'Qhg7Q-V`Wbq:d�P
��T�q:d�V?N'PbX�NYN,P[RUd�PbO'T'a;_�d�P;abN X0Q:T\M\R[N]N'PURUd�P�M�d@a{g�V`N,P\l � T�X�T �c2�J'����% N,P`_7N4V`TYf�M�M0�Fa�N V?d�X�NcRUN VUabQ5M�T�X�d
X�N�_�T@V?W\a�N*RUV?d�P'lF��Q
P*NkN,P*O'V`Q5g�N�M;abW0P�X�Nnq:d�P3M�N O'N'P*T�V`Q-d�P3M�dERUQ:N�M�NsM�N �UN4O�R[d9l

� M�_�f�M�RUd�O'd�abd���T@q-d�VbX�NYf�M J #�6"2��C2 Q5M�X�Q:O'T�e@f�NY_�T@V?T�q:T�Q5M�PURUVUf7O'O'Q-�@M�X0N�N,P*T�q:�5M�N4T�X�Q:O ��d
O'T'a;_�dERUd@a�T�N4qFa�QKP`abd���T@q:d0V3X0N q J #�6"2���2 O'd�V?V`N,P`_7d�M�X�Q:N�M�RUNkX�Nnq:T{P*NsM�RUN�M�O'Q:T8T\M\R[N4V`Q-d�V l

�F>�%'6"2�&K���
i   1  0  2  90  200 
i   1  2  .    .   300 
i   1  4  .    .   400

� M�P*Q v M�d�t'  u QhM�X�Q:O'T¡e@f�N¢P*N�Q5M�RUN4V[_�d�q:N£NsM�RUV?N�q:d�P���T�q:d�V?N'P�P`f�_7N4V`Q-d�V^N�Q5M��UN V?Q:d�VY_�T@V?T¢X�Q:O ��d
O'T'a;_�d
l � q�Npo*N�a;_�q:d;T'M�RUN V?Q:d�V�P*N�_7d0X�V`�-TE��T\g�N4V3N,P*O'V`QSRUd�R[T'a;g�Q:¤�MbX�Nnq:T{P*Q v f�Q:N�M�RUN�a�T\M�N4V`T 	

�F>�%'6"2�&K���
i   1  0  2  90  200 
i   1  2  .    .   < 
i   1  4  .    .   400

m¥T�V?TbN qBO'T\a{_7db_�¦1O'T'g�NEq:T8_7d�PjQhg�Q:q:Q:X�T�XbX�NEe�f7NIPcfC��T�q:d�V§PjN4T;q:T{T@O f�a{f7q-T@O'Q:��MCX�NEq:d�P�_�¦z�b_9¨bX�N
q:T8Q5M�PURUVUf7O'O'Q-�@MbT'M�RUN V?Q:d�V�abN4X�Q:T'M�RUN�f�M�O'T@V?W�O�R[N4V�t\© u l � q7N�o*Nsa{_�q:d;T'M�RUN V?Q:d�V�P*N�_�f�N X0NkN,PjO'V?Q5g�Q:V�O'd@a�d 	

�F>�%'6"2�&K���
i   1  0  2  90  200 
i   1  +  .    .   < 
i   1  +  .    .   400 

0.5 Sentencias de partitura 

0.5.1 Sentencias “f”  
� P[RUT0PEP*NsM�RUN�M�O'Q:T0P���T�O'NsM]e@f�NIf�M�TCPcf�g�VUf�RUQ5M�T;} �B~ T�q5abT�O'NsM�Nk��T�q:d�V?N'P�NsMbf�M�TERUT'g�q:T�rF_�T�V`T8f9PjT�V?q:T

O'd@M�q:d�P�Q5M�PURUVUfFa�NsM�RUd�P�X0Nkq:T8d�V?e@f�N'PURUT�l@|�d�P J #�6"2����92 X0NkN,P[RUT{P*NsM�RUN�M�O'Q:T{P*d@M 	
_�w 	 M���abN4V`d{e@f�NEP*NnT�P*Q v M�T8T8q:TnR[T'g�q:T8e@f�NEP*NnO'V`N4T
_�¦ 	 RUQ:Nsa{_�d;TE_�T@V�RUQ:V�X�N q�O f�T@q�q:TnR[T'g�q:T8N'PURUT@V?W8X�QKP`_�d@M�Q5g�q:N��pNsM�N'P*N�abd@a�NsM�RUdbP*NnO'V`N4T@�
_9¨ 	 RUT\a�T\ª�d;NsM{M���abN4V`d{X�N�_Ff�M�RUd�P�X0Nkq:TnRUT'g7q-T;�pX0Nsg�NEP*N4V�_�d'RUN�M�O'Q:T8X�NnX�d�P�r�a�W\« 	 ¦�¬K­U�
_ L^	 M���abN4V`d{X�NnV[f0RUQ5M�T8} �B~ X�N v NsM�N4V`T�O'Q:�@M�l_ � r � ≥ � 	 P`fbf9Pjd{X�Ns_�N�M�X�NnX�Nnq:T8V[f0RUQ5M�T8} �B~ f�RUQ:q-Q:�'T@X0T7l

�F>�%'6"2�&K�7®
f 1  0  16  10  1 
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��� ���� "!#����$&%'�(��)#����*,+��	�-�.�#/0
1��23� � ����45�	�����6���879�	���:)��<;=�	�?>1��
��-����4@�#��*,�A��� � 4@B:��
DC���� E

FHG=IKJ-LNMAO�L,JPIQMNJRI#S�T�O0U�V.O5MNO�W�V�OYXZL,J@[\J�V�V�JRI#O6JRI�J	V:T�I�LAMAO�I=MAJ
��]Y^_S�G"I`X�a6b#O"V.G�[\J-LRU�T�I#c�JRd�O=c�G#L�c�J�V?^6O"V9X�E(U�e�LfO�I#c�GgV�O5[Ne0MAT�I#O
h5i?jkX�^6S�G"Ige#I6l�O"[<m�n_J,MA[<G6c�J�b#O=V�G�[5X=o

p O_[Ne0MAT�I#O_h5i?jYX	^_q#JPI#J�[\O_rAG0[NnsO�L�c�J@G=I#c�O6S�G=n6l#e�J�LAMAO�L
l�G�[tV.O L\e#n_O c0JuG"I#c�O0LvL,T�I�e�L,G�T�c0O"V�J-LvL,T�n6l�V�J-LtS	e(wxO�L
O�n6l�V�TyMze�c�J�L{[\J�V�O�MNT�b#O�L{rAT�q�e�[<OQI|c�J}l�E~JPI~O=c�J	V.OQI=MAJ0o3�gL,��l#e�J�LRU
S�G"I�V�O�L,JRI=MAJPI#S�T�O�OQI=MAJ�[\T�G0['V�G��"e�J�L,J~�#O"S�J|J�L�q#JRI#J	[<O"[Ye#I
l�J	[<��G�c�G`c�JKe#I#OYG"I#c0O`LfT�I�e�LfG0T�c�O=VAo p O�[\JRl�[\J-LfJRI=MAO"S�T.�"IYq#[<m"rAT�S�O
c�J`V�O`MAOQW�V�O'w�V.O�S	e�[Ab#O�q#JRI#J	[<O=c�O~L,J}l#e�J	c�JYG"W�L,J	[Ab#O=[KJPI|V�O
rAT�q�e�[<OKc�JgV�O1c0J	[<J	S	�#O�o�i&b#T�c�JRI=MAJPnsJPI=MAJ-U�S�G"I�L,��V�G�X	a1b#O=V�G�[<J�L@V�O
S	e�[NbxO�MNJRI#c�[<m�nge(w�l�G�S�O�[\J-L,G�V�e�S�T��"I(U�n_Jz��G�[�L,J	[<��O�e�MAT�V.T���O"[
b#O=V�G�[<J�L�S�G"n_GYX�^��#��U(l�G0[8Jz��JPn6l�V�GxU(l�J�[<G_O�L,�?L,T�[Ab#J�l�O"[<O6T.V�e�LNMA[<O"[
J	V#l�[\G�S�J-L,G:o

0.5.2 Sentencias “i”  
i9LNMAO0LYL,JPI=MAJPIxS�T�O�L}V.V�OQnsOQI�O�e#I|T�I�LAMA[Ne#nsJPI=MAG~c�JYV�O'G0[\�"e�J-LNMAO�l�O=[\O�O"SRMAT�b#O=[<V�G~JPI~e#I�T�I�LAMNO�I=MAJ

J�L\l�J	S��.rAT�S�G�w�c"e�[<OQI=MAJ'e#I�MAT�JRn6l�G�c�J,MAJ�[NnsT�I#O=c�G:o p GxLkb#O=V�G�[<J�L�c�J~V�GxL�C	��4&28����2�L,J'l�O�L,O�I�O|J�L,J
T�I�LAMA[Ae(nsJPI=MAG��\e�LAMNG`O�I=MAJ�L1c�J�L\e~T�IxT�S�T�O=V�T���O=S�T��"I�U8w`l�J�[NnsOQIxJ	S�JPI`b#m=V�T�c�GxL1c"e�[\O�I=MAJ_MAG�c�O�L\e'O=SRMAT�b#O=S�T��"I?o
p G#L8C	��4�2�����2�c�J J�LAMAOgL,JPI=MAJPIxS�T�OgLfG=I?¡

l9X5¡¢I�£#n_J�[\Ggc�J	V�T�I�LAMA[Ne#nsJPI=MAGgT�I�b#G�S�O=c�GgJPI_V.O¤G0[\�"e�J-LNMAOg¥zc�J�V8X�O=V���^#^x¦
l��{¡§MAT�JPngl�G6JPIsJ	V�S	e�O=V:L,J��#O=S�J�V.O¤V.V�OQnsO"c0O¨l�O=[\O5JRn6l�J	��O=[�O¤J-LAMNO=[�O"SRMAT�bxG
l�©K¡§MAT�JPngl�G6c"e�[<OQI=MAJ J	V�S	e�O=V�J�LAMAO"[<m5O"SRMAT�b#Gs¥AL,JHnsT�c�J JPI5MAT�JRn6l�G#L3ª_I#G-MNO0L3I#JRq#[\O0L3ª�¦
l
≥
�{¡5L\e_e0MNT.V�T�c�O=c6c�JRl�JPI#c�J c�J�V(e�L,G6�"e�JZL,J�V�J c�« JPIsJ	V�T�I�LAMN[Ae#n_JRI=MAG6T�I�bxG�S�O"c0G

¬ ;=��4�28�D��­
i   1  0  4  ;  ® O"S�JZL,G"I#O=[3J�V�T�I(LNMA[Ae#n_JPIQMNG�X�c�J�L,c�JZ��]�^6c"e�[\O�I=MAJ �5MNT.JPn6l�G#L�o

¯ ��l�T�S�O�n_JRI=MAJ�U�l��YL,J_[<J�L,J	[Ab#O1l�O=[\O�V�OKO�n6l�V�TyMze�c�¥zJPIKb#O=V�G�[<J�L@GKc0°�¦�c�J6S�O=c�O_I#G�MAO±w�l:E1l�O=[\O�L\e
rA[<J	S	e�JPI#S�T.O}¥zJRI ® �KG�O"VyMze�[<O�JRIYG�SRMAO�b#O0²³I#G�MAO=¦Ro�i9LAMNG�J�L_L,��V�G{e#IYS�G"I�bxJPI#T�G{l�J	[<G�J-L¨nsOQw#G0[\TyMAO=[\T.OQnsJPI=MAJ[<J�L\l�J,MAO"c0G:o@´�T5V�O'O�n6l�V�T Mµe�c|L,J}JRd(l�[<J�L,O`JPI~c0° UH�#O�W�[<m`�"e�J}S�G"I�bxJ	[�MNT.[\V�O`OYb#O"V.G�[1c0J}O�n6l�V�TyMze�c'JPI¶V�O
G�[<�"e�J�LAMAO·l�O"[<O¸L\e(nsT�I#TDLAMA[<O"[<V�O�O�V�G#L���28C������	�0oK¹?O"[<O·J�V�V�G¸L,Jºe�L,O·V�O�rze#I#S�T��"I

ampdb(x)
o p O0L

J	�=e�T�b#O"V.JPI#S�T�O0L�L,G"I?¡
60 dB »  ampdb(60) = 1000 78 dB »  ampdb(78) = 8000 
66 dB »  ampdb(66) = 2000 84 dB »  ampdb(84) = 16000 

72 dB »  ampdb(72) = 4000 90 dB »  ampdb(90) = 32000 

p G#L@c�J	S�T�W�J�V�T�G#L5L,J6[<J	rAT.J	[<JPI{JRI{J�LAMAJ6S�O0L,GKO_l�[<G"l�G�[<S�T�G"I#J-L@[\J-L�l�J�SRMNG�O"V�nsJPI#G0[Hb#O=V�G�[�l�G#L,T�W�V�J_¥zO�n6l�V�T Mµe�c
XR¦<Uxl�G�[�V�Gg�"e�J@L,J	[<m�I6n_JRI#G�[<J�L8GgT�q�e�O"V.J�L8Og¼#a6c�°~¥�MA[<OQW�O<�,OQnsG#L8O{X�a(²³W�TyM<L,¦Ro

¹�O=[<O}V�O�O"VyMze�[<O�U3I#G0[NnsO"V�nsJPI=MAJ{L,J_e�L,OQI�rA[\J�S	e�JRI#S�T�O0L6JPI ® �#o�´�T�L,J1�"e�T�J�[\J_e�L,O"[5V�O{O=VyMze�[<O{c�J�V�Ol�O"[�MATyMze�[\OK�#O�wY�"e�J�T�I#c�T.S�O"[5J	V�I�£#n_J�[\G{c�J_G0SRMNO�b#O{¥zc0J�^�O'X�©�¦Hw�J�V3c0J�LfJRn_TyMAG"IxG�c0JPI=MA[<G�c0J_V�O1n_T�L�nsO
¥zc�J�^}O'X#X�U½O�e#I#�"e�J5MAOQngW�T�«PI�O=c"n_TyMAJ_O=VyMze�[\O0L¤rA[<O=S�S�T�G"I#O=[\T.O�L,¦<U�L,JPl�O"[<O=c�G#L¨l�G�[ e(I{l#e#I=MAG:o:¹�G0[@Jz�,JRn6l�V�G
¾ oy^��{J�L@J	V&¿ i|¥ ¾ oy^#^�L,J�[\��O�J	V�À6Á5U�nsm0L¨��L,JPnsTyMAG"I#G#LRU&L,J�[\m_e#I{¿�i`ªKb#J	[�MAO�W�V�O_OQW�O<�,G_ª�¦9c�J5V�O_G�SRMAO�b#O
�"e�J�I#G�[An_O=V�n_JRI=MAJ@L,J c�J�L,T�q�IxO¤S�G=I6e#I5MA[<J�L�¥³�#O�w_�=e�J [<J�LAMAO"[<V�JZE¤l�O=[<O�MAJRI#J	[�V�O@I�e#n_J�[\O=S�T��"Ig�#O�W�T Mµe�O=V�¦Ro

.00 .01 .02 .03 .04 .05 .06 .07 .08 .09 .10 .11 
DO DO# REb RE RE# MIb MI FA FA# SOLb SOL SOL# LAb LA LA# SIb SI i9LNMAG#L_b#O"V.G�[\J-L1c�J{O=VyMze�[<O}�#O�W�[\mY�=e�J{S�G"I0b#J	[�MAT�[\V.G#L1O ® �}JRI'V�OYG0[\�"e�J-LNMAO}nsJ	c�T�O�I=MAJKV�O�rze#I#S�T��"I

cpspch(x)
l�O"[<O¸G"W0MNJRI#J	[��#O=S�J	[�L,G"I#O=[ºV.OÂI#G-MNO¸O¸V�OÃrA[<J	S	e�JRI#S�T�O¸c�J�L,J	O=c�O�oÄ�¨V�q�e#I#O0Lºc�J�V�O0L

J	�=e�T�b#O"V.JPI#S�T�O0L3l�O"[<O5�"e�J@L,T�[Ab#O�I_c�J [<J	rAJ�[\JRI#S�T�OgL,G"I_V�O0L�L,T�q�e�T�JRI=MAJ�L�¡
Nota Hz 8ª + semitono MIDI observaciones 
DO–2  8,176 3.00 0 la nota más baja posible en MIDI 
DO3 261,626 8.00 60 El DO central del piano 
LA3 440 8.09 69 El LA de referencia 

SOL8 12 543 13.07 127 la nota más alta posible en MIDI 
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��#?>@% �BAC
7D:�,+:%'6E#F��(*�G������6IH9+:DKJ'���L

0.5.3 Sentencias “t”  
�NMPORQ0M;M*SUTVOPS�T�W'X:Q0MYQ?Z\[9MROPQ'T]S ^BORSU_a`�bdc]S,Me`�S4W'X:fRX:W'Q'Tg^-Q�M8Q@W'S4^:S h?Q@W'X-b@T�S'MEcji�S,MkQ�W'S ^-S h?Q@W'X:b�T�S'MEi�Sa^:Q

M*S W'W'X:l�TmS�Tm^:Q�n�[7SjQ'`�Q@h?S o'W'Q'TBp�q3Qg_rS i0X:i�Q�i�S4^�ORSU_a`�b�SUTtsuMkb�[FT�ivMkSCw�Q@W'SxSUT]ORX:SU_a`�b�Mr`�b�h8_yX5T0[�ORb
z|{ % #9+-�92�%'��68D:���7+:% . { 2�68}�p@q�b�M�J #�6"2����92~i�SuS'MRORQ;M*S�T�ORSUT�W'X:QaM*b@TB	

`N�8	�`�[�^KM*b;SUTrS ^�n@[�S�S�_;`�X:S4o'QYQuORSUT�S h�S fRS4W�OPba^:QaM*SUT�ORSUT�W'X:Q z T�b�hR_yQ�^5_yS�T�ORSE��}
`��j	�ORSU_a`7baX5T�X:W'X-Q@^�SUT;��`�_
`9����`9����`9�F�?��	E`�[7^�Mkb�M�SUTy^-b�M�n@[�S�MkSui�QE[�TyW'Q'_;��X:bai�S�ORS�_;`�b z S�T;��`�_y}�S�Tyb�h?i�SUTrW'h\S4W'X:SUTVOPS
`�����`9L���`B���?��	uORSU_;`�b�M�Q8Q'`�^:X:W'Q�h�QI`�Q�h|ORX:h�i�Su^:b�M�X�T�MROPQ'T�ORS'M�Q'T�ORS h?X:b�h?S'M z h?S'M\`�S W�ORX5��QV_rSUT�ORS }

�F>�%'6"2�&K���
t   0  120  4  80  7  220

s�b@T�S,MROPQCM*S�T�ORSUT�W'X:Q0�
S ^�OPS�_;`�bCX5T�X:W'X:Q�^Bi�S8^:QCM*S W'W'X:l�TjM*S h?�yi�S������;�F`�_��F`7S4h\byQ8`�Q@h�ORX:h�i�S4^
W [�Q@h�ORb;`F[�^KM*b
M*S h?�8i�SY�0�Y��`�_�cri�S'M*i�SuS ^9M*�U`0ORX5_yb8w�Q0MPORQ8S ^�fRX5T�Q�^7i�Su^:QaM*S W'W'X:l�TCM*S h?�8i�S������Y��`�_jp

� X�T�b]M*SyS'M\`�S W'X-fRX:W'Q1T�X5T0��[�T�QjM*SUTVOPS�T�W'X:QyOui�SUTVOPh?bji�S;[�T�QxMkS4W'W'X:l@T��B�'MRORQ�M*S;i0S'M*Q@h?h?b�^:^:Q�h\�CW'b@T�[�T
ORSU_a`7bji�SCL����F`�_��"`�b�h�OPQ'T�ORbj^:Q�Q'[9MkS�T�W'X:Qxi�SyQ@^�_rSUT�b�ME[�T�Q�M*S�T�ORSUT�W'X:Q

t
SUT�[�T�QxM*S W'W'X:l�TjS n@[�X5��Q@^:SaQ

S'M*W'h?X5��X:h�Q@^�`�h\X5T�W'X5`�X:b;i�SuS ^-^:Q8^:QaMkS�T�ORSUT�W,X:Qa�
t  0 60 � n@[�SufRX Z*Q8S ^0ORSU_;`�baSUT;[�Ta`F[�^KM*b8`7b0h�M*S���[�T�i�b
p

0.6 Rutinas GEN 
q�Q�MyhP[0ORX5T�Q0My Y�B¡¢M*b@T�_y�eOPb0i�b�M;i�SCh?SU`�h\S,M*SUT�ORQ�W'X:l@T�i0S1f|[�T�W'X:b�T�S'MY_rQ ORSU_r� ORX:W'Q0M;n@[�Sy`7S4hP_rX£ORSUT

W'b@T�MRORhR[7X-h;ORQ'�7^-Q�M�i�S]b@T�i�Q0M1`7Q�h?QmM\[¤[9M*bmSUTt^:b�M1X�T�MROPhR[�_yS�T�ORb�M1i�Sj^:Q�b�h?n@[�S'MRORQ�p3��¥�XKMRORSUTv_y�0M1i�Sj���
f|[�T�W'X:b@T�S'My Y�B¡¦i�XKMRORX5T�ORQ0MVp§�¨W'b�T�ORX5T�[�Q�W'X:l@T���Q'_yb�MyQ©��S h;Q�^5��[�T�Q0Myi�S�^:Q0MY_y�0MY[0OPX-^:X:o'Q�i�Q�M'pB�ªTdORb�i�Q0M
S ^-^:Q�My^:b�M8ORh\S,Mr`�h?X5_yS4h\b�Mr`�Q�h\�'_ySeOPh?b�M8ORSUT�i0h\�'TvS ^�_rXKM\_ybvM*X5��T�X-fRX:W'Q@i0b
	

num
S'MyS ^�T�«�_yS4h\b�i0S�^:Q�ORQ'��^:Q

��S�T�S h?Q@i0Q��
t i me

S,MES ^
ORX:S�_;`�b�Qy`7Q�h�OPX-h�i0S ^�W [�Q�^�S'MRORQ@h?�Ci�XKM\`�b@T�X5��^:S8c
si ze

S'M8M\[xOPQ'_yQ'¬�bCSUTCT�«�_yS4h\b
i�S�_;[�S'MRORh?Q�M'p@��^�W [7Q�h�OPb8`�Q@h?�V_rS*ORh?b;S'M�S4^FT0«F_rS h?b;i�Su 8�B¡©p���^7h?S'MRORb;i�S�`7S�T�i�Sui�Su^:Q8hP[0ORX5T�Q8n@[�S�MkS�[9M*S�p

GEN 1  8�§¡­�aOPh?Q'T�M*fRX:S h?S�S ^�W'b�T�ORSUT�X:i0b�i�S1[�TvfRX:W w�S4h\b�i0SjM*b@T�X:i�b]Q�[FT�Q1ORQ'��^:Q�w�Q�MRORQjn@[�S�M*SC^:^:S���QjQ@^
fRX5T�Q�^7i0S ^7fRX-W w�S h?b;brMkSu^:^:S�T�Q8^:QuORQV��^:Q�p � [xM*X5T�ORQ'¥7X�M�S'M'	

f#  t i me  s i ze  1  f i l cod  ski pt i me  f or mat   channel  

f i l cod
S'M1[�T¤S�T�ORS h?bmn@[�Sgi�S,M*X5��T�Q�[�T¤fRX:W w�S4h\bti�S©T�b�_;��h\S®�@M*b@[�T�i0X5TBp��DK&KJ'��� � b~[�T�QvW'Q�i�SUT�QvSUTVOPh?S

i�b@��^:S,M1W'b@_rX:^:^:Q0M1W'b@TtS ^�T�b@_a�7h?Sji�S ^ufRX:W w�S h?b
p � X�T�bmM*Sji�QjORb�i�Q�^-QghR[�ORQ0��S ^�fRX:W w�S h?bvMkSC�F[9M*W'QgS�TvS ^
i�X:h?S W�ORb�h?X:bjQ�W�OG[�Q�^Rp

ski pt i me
`�S4hP_rX£ORSyX5T�i�X-W'Q@hE^-b�M;M*SU�0[FT�i�b�MYn�[7S;`�[�S i0SUT]b@_yX OPX-h*M*Syi�S4^ª`�h?X5T�W'X5`�X:bxi�S ^

fRX:W w�S4h\b9p
f or mat

S,Mr`�Q�h\Q]X5T�i�X-W'Q@haS ^�fRb�hR_yQ4ORb�i�S ^�fRX-W w�S h?b���S ^���Q�^:b�ha�gX5T�i�X-W'Q©n�[7SxM*S1i0S i@[�o'W'Qji�SC^:Q
W'Q'�7S4W'S h?Q8i�S ^�fRX:W w�S h?b
p

channel
X5T�i�X-W'Q8S ^7W'Q'T�Q�^7i�S4^7n@[�Su^:S S4h*��[�TC�Yw�Q�W'S�^-S S h?^:b�M�ORb�i0b�M'p

GEN 3 ¯8X5��[ ZeQI[�Ta`7b0^:X5T�b@_rX:b
p � [xM*X5T�ORQ'¥�XKM�S'M'	

f#  t i me  s i ze  3  xval 1  xval 2  c0  c1  c2 .  .  .  cn 

xval 1
c

xval 2
Mkb�Tv^:b�M;��Q@^-b�h\S,M�X-o'n@[�X:S h?i�bgcvi�S4h\S4W w�b�i�S4^�X5T�ORS hR��Q�^:b�SUT]°�SUT®^:b�M;n@[�SxM*S1i�S4fRX5T�SCS ^

`�b�^:X5T�b@_yX:b z °@±'#�&�²�³m°@±'#�&K´F}�p
ci

M*b@Tv^-b�M�W'b0S fRX:W'X:S�T�ORS'Myi�S ^�`�b�^-X5T�b@_rX:b
	�W'µu¶·J�¸ °g¶¤J'¹:° ¹ ¶º�»¶¤J'¼K° ¼ p
½
[7S4i�SUT�M*S h�`�b�M*X£ORX5��b�M�b8T�SU��Q4ORX5��b�M'p

GEN 5 y GEN 7 ¯8X5��[ ZeQVTIOPQ'��^:Q0M�W'b@TCM*SU�0_ySUTVOPb�M�h\S4W�ORX:^:¾5T�S4b�M�b;S�¥�`7b�T�SUT�W'X-Q@^:S,M'p � [xMkX�T�ORQV¥�XKM�S,MV	

f#  t i me  s i ze  5  a  n1  b  n2  c .  .  .   ;   con 7 par a GEN7 

a,  b,  c,  
S*ORW�p�M*b@TC^:b�M���Q�^:b�h?S'M�i�SE^:Q0M�b�h?i�SUT�Q�i�Q0M¿i0SE^:b�M���� h�ORX:W'S'M z i�S��7S�TxM*S h�À®�r`�Q�h\Qa 8�§¡C��}�p

n1,  
n2,  

S*ORW�p8M*b@T�^:Q0MÁ^:b�T���X£O|[�i�S'M�SUTÂT0«�_yS h?bÂi�S~`�[�T�ORb�M�i�Sm^:QtORQV��^:Q�pEÃ�TÄ��MkX-hP��Sv`7Q�h?Q·S,M\`7S4W'X:fRX:W'Q�h
f|[�T�W'X:b@T�S'M�i�XKM*W'b@TVOPX�T�[�Q�M'p@q�QaM\[�_yQ8i�Su^:Q0M3Tyi�S��7S4h\¾-Q;M*S4h3X���[�Q@^�QY^-QY^-b@T���X£O|[�i;i0S�^:QuORQ'�7^-Q7p
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��� ���� "!#����$&%'�(��)#����*,+��	�-�.�#/0
1��23� � ����45�	�����6���879�	���:)��<;=�	�?>1��
��-����4@�#��*,�A��� � 4@B:��
DC���� E

GEN 10 F5GIH#G�JLK5MAN�JAOPK0Q8R�GSN"H#R�K@OPG�R�T�K�H=UAG�V(HWK6QLV#OPK@X�N"H#R0G	J<K"R�K5R�GSK=JYO[Z"H#T�\�N#Q�Q,T�H0V:Q,N�T.R�K"].G�Q�^
f #  t i me  s i ze  10  ar m1  ar m2  ar m3  ar m4  .  .  .  

ar mn
Q,N"H_]�K�Q5K`OaX�]�TbUcV�R�G�Q5JLG�]�K	UAT�dWK�Q5R�GP]�N#Q5R�TDQAUAT�H=UAN#Q5K"JAOPZ"HWT�\�N#Qfe=V�GPT�H=UAG	JAd#T�GIHWGIHgGIHg]�Kh\�N=H�QAUYJAV�\�\�T�Z"H

R�GP]�KiN"H#R�K�^
ar m2 

QjG�JLki]�KhK�O6X�]�TbUcV�RlR�G	]9Q,GIm0V(HWR�NlK"JAOPZ"HWT�\�N#n
ar m4 

]�K�R�G�]&\	V�K"J�UAN#noG,UA\#^�pPN1qWK`rhV#H
]�s�O[TbUAGhQLV#X�G	J<T�N�J5K=]tH0u(O[G	J<NlR�GPK"JAOPZ=H#T�\�N#Q@V0UYT.]�T�v�K=R�N#Q�^&w�T�K=]�m�V#H#NlT�H=UAG	JAOPG�R�T�NlGIHg]�Ki]�TDQAUAK1H#NgQ,G6V�UAT�].T�v�K
Q,GxX�N"H#R�J<k'\�N"O[Ny\�G�JLN�^{z�N'q#K�|�TbUcV�K=]5G�Qle"V�G}G	]5K=JYO[Z"H#T�\�N~R�G}]�K�McV(HWR�K`O[GIH=UAK=]5�cG	]SX�J<T�O[G	J<N���Q,G	K�]�K
V#H#T�R�K=Rfr[e"V�G�].N#Q8R�GIO[k�Q�Q,G�K`H[MAJLK=\�\�T�N"HWG�Q8R�GSG�QAUAG{O[GIH#N0JLG-Q8e"V�G{V#H#N:^

0.7 Generadores de señales periódicas 
� k�Q,T�\�K�OPG�H=UAGh]�N#QPN"X�G	J<K=R�N�J<G�QPe"V�G6UAT�G�H#GIH_]�K0Q6N�JLe=V�G-QAUYK0Q6R�Gi��Q,N"V#H#R_Q,N"Hx|�T�G�Hxm#G�H#G	J<K"R0N�JLG-Q6R�G

Q,GI�#K=]�G-Q�N�|�T�G�H�OPN�R�T.MAT�\�K"R0N�JLG-Q�R0G�Q,GI�#K=]�G-Q`^hz�N#Q�m#G�H#G	J<K"R0N�JLG-Q�V0UAT�]�T.v�K`H�V#H#K�QjG�JLT.G�R�G�GIH`UYJ<K=R�K�Q�n
H#N�JAOPK=]�O[GIH=UAGPG�Q,\�K=]�K=JLG-Q�X�G	J<NhH#NgQjT.GIOaX�J<G�noX�K=JLK1X�J<N�R"V�\�T�J�V#H#K�QjG��#K=]3K[UYK0Q,KhR�GP\�N"H`UYJ<N�]9��UAT�X�Nh�

−
��NhK

UAK�Q,K�R�G~K�V�R�T�N���UYT�X�N��
−
��^@�&H�]�N#QxOPN�R0T�MAT�\�K=R�N�J<G�QxV(HWK�R�G'].K�Q}GIH=UAJ<K"R0K�Q}G�QxV#H#K�Q,GI�WK"]6r�G�]PJLG-QYUAN

X�K"J<k�OPG,UAJ<N#Q�H#N0JYO[K"]�O[GIH=UAG~G�Q,\�K=]�K=JLG-Q�r�R�K`H�\�N"O[N�J<G�QLV�]bUAK"R0N�V#H#K�H�V�G�d#K�d#G	J�Q,T�Z"H�R�G']�K�Q,GI�#K=]PR�G
GIH`UYJ<K=R�K�^��5K�OPN#Q8K@d#G�JtV#H#NaR�GS]�N#Q8��28C������	��O[k�Q3V0UAT�]�T.v�K"R�NWQ8R�G�G�H=UAJLGS]�N#Q3X�J<T�OPG�JLNWQIn#\�N"OPNaGc�,G�O6X�]�N:�

• �#���	�� A¡ Q,T�H=UAK�¢�T�Q`�
kr   osci l   kamp,  kcps,  i f n [ ,  i phs]
ar   osci l   xamp,  xcps,  i f n [ ,  i phs]z3K0Q{V#H#T�R0K"R�G-Q �#���	��  X�J<N�R"V�\�GIH�Q,GI�#K=]�G-Q{X�G	J<T�Z�R�T.\�K�Q�R0Gf\�N=H=UAJLN�]£�¤� − �8N�R�G5K�V�R0T�Nh�¤� −

�9e"V�G@\�N"H�Q,TDQAUAGIH
GIH�G	]�d#K"].N�JPR�GId0V�G�]bUAN�X�N�JPG�]{OaV�G�QAUAJLG�N¥R0G¦].KhUAK`|�]�Kg
 �0��n8J<G	K=]�T�v�K=R�N}K¦V#H#KgMAJLG�\	V�GIH#\�T�KgR�Gh\�N"H`UYJ<N�]
�¤�

−
��NlR�GPK�V�R�T�Ng�¤�

−
�<n£OaV�]bUAT�X�]�T�\�K=R�NhX�N�J�V#HgMAK"\�UAN�J�����4£2���§"��4£28��^:z3K�MAJ<G	\	V�GIH#\�T.K1R�Ga]�KiQjG��#K=]&R�G

QjK=]�T�R0K}]�K}MAT �,K}G�]�K=JYm0V(O[GIH=UAN�C�23�hr�]�K}MAK�Q,GlT�H#T.\�T�K"]SG�Q�
 23¨#�0^{w�T�G�QAUAG1X�K=JLk�OPG�UYJ<N}G�QAUAkxK�V�Q,GIH=UAGlQ,G
\�N"H�Q,T�R�G�JLKg\�G	J<N:^&©¥T.GIH=UAJ<K�QPe"V�Gh]�N#QPK=JYm0V(O[GIH=UAN#QPR�GhG�H=UAJLK=R�KgR�GhK�O6X�]�TbUcV�Rxr�R�GhMAJ<G	\	V�GIHW\�T�KxR�Gi]�K
V(HWT�R�K=R �(���	��  e=V�G[UYJ<K�|�K<�,Kg\�N"H�Q,GI�#K=]�G-QªR�Gi\�N"H=UAJLN0]S�¤� − �6Q,N"H}u#H#T.\�K`O[GIH=UAGhG-Qj\�K=]�K=JLG-Q�n8]�N#Q6OPTDQLOPNWQK"JAm�V#OPG�H=UAN#QfR�G�] �(���	��  e"V�G5UAJ<K`|�K<�,Kh\�N"H_Q,GI�WK"]�G-Q@R�G6K�V�R�T�Nl�¤� −

�8X#V�G	R�G�HgQ,G	J9UYK�H=UANhG-Qj\�K=]�K=JLG-Q@\�N"OPN
d#G	\�UAN�J<G�Q�n�X�G�JYO[TbUAT�GIH#R0N�K0Qjsa]�K'OPN0R"V�]�K"\�T.Z"H�R�G�MAJ<G	\	V�GIH#\�T.KyN«K`OaX�]�TbUcV�R'UAK`H`UYN«K~MAJLG�\	V�G�H#\�T�K0QxR�G
\�N"H=UAJLN0]:�¤�

−
�&\�N"O[N6R�GSK�V�R0T�NP�¤�

−
�<n#R�G�K�q#s�G	](X�J<G	MAT ��N@§

−
R�G¬QLV�Q8R�N#Q3X�JLT�OPG	J<N#Q8K=JYm0V(O[GIH=UAN#Q�^

­ ;=��4£28�D��®
k1 osci l  10,  5,  1  

  a1 osci l  5000,  440 + k1,  1 z3KlX�JLT�O[G	J<K}Q,GIH`UYG�H#\�T�Klm#GIH#G�JLKlV#H#K}Q,G��#K"]S�
k1
�5R�GiK`OaX�].TbUcV�R�¯�°}K}±x²av#^&z3NWQfd#K"].N�JLG-QPQ,G6UAN"O[K`H

R�G�Q,R�Ga]�K6UAK�|�]�KªH0u(O[G	J<N'¯5e"V�GPQ,G6T�H#T�\�T�K=]�T�v�K=J<k1R�G-Q,R�G6]�KPX�K"J�UATbUcV�JLK�\�N"H�V(H�Q,T�H�V�Q,N�T�R�G@O[G	R�T�K�H=UAG@V#H#K
N�JLR0GIHg³

f  1 0 1024 10 1 ´ ^��9QAUAKhQ,GI�WK"]omWGIH#G�JLK=R�KPK5UAK�Q,KPR�G5\�N"H`UYJ<N�]£�¤X�JLG�MAT �,NP� − ��Q,G@V�UAT�].T�v�KGIHg]�KlQ,GIm0V(HWR�KlQ,GIH=UAG�H#\�T�K1X�K=JLK�K"] UYG�J<K"JSG	]odWK"]�N0J�R�Ga]�K�MAJLG�\	V�G�H#\�T�K�e"V�GPQ,G	J<k�R�G6µ#µ�°
±
¯	°:^�z�KiQ,K"]�T.R�K

R�G1G-QAUYGiQ,GIm�V#H#R0N¦m#G�H#G	J<K"R0N�JaQjG�JLkhV#H#KgQ,T�H�V�Q,N�T�R0GPR�GPK`OaX�]�TbUcV�Rx±#°#°�rgR�GPMAJ<G	\	V�G�H#\�T�Khe"V�GPN#Q,\�T�].K"J<k
GIH5UAN�JAH#NaKf].N#Q8µ#µ�°f²av@\�N=H6V#H#K5K`OaX�]�TbUcV�R6R�G�¯�°f²av�r6V#H#K5MAJ<G	\	V�GIH#\�T.KfR0G@±"²av#^"�9Q3V#H6¶=
D· � �:���?^
��w�N"V#H#R¸\	V�GIH=UAK¹\�N=HºR0G	\�GIHWK�Q»R�G¼��2½C������	��X�K"J<K¾mWGIH#G�JLK=\�T�Z"H¸R0G�Q,GI�#K=]�G-Q¿R0G�K�V�R0T�N:^¦À

\�N"H=UAT�H0V�K=\�T�Z"HªQ,G�G�H�V#H#\�T�K�HPK=]�m�V#H#N#Q8R�GS]�NWQ3OPk0Q3V�UAT�].T�v�K"R0N#Q8N6J<GIX�J<G�Q,GIH=UAK�UAT�d#N#Q��
• Á: �Â��	Ã&¡ z�K�QyV#H#T.R�K"R0G�Q Á: �Â��	Ã V0UAT�]�T.v�K`H¼V(H�K"]�m#N�J<TbUcOPN�R�G�Q,s�H=UAG�Q,TDQ'X�N�J¥OPN0R�G	]�K=R�N»d#T�J�UcV�K"]
�cK=]�m#N0JLTbUcO[N6R�GSÄ5K"JAX�]�V�QIÅLw0UAJLN=H�m#�oX�K=JLKaQ,T�OaV�].K"J�G	]�Q,N"H#T�R�NaR�G�V(HWKf\	V�G�JLR�K@X#V�]DQ,K"R0K�X�N�J&V#H#K@X#u�K�^

• ÆA��Æ�¡ �9QAUYG5m#GIHWG	J<K"R�N0J�G�QAUAk6|�K�Q,K=R�N1G�HhG�]�X�J<N"m#J<K`O[K��½²5ÀSpPÇSÈoR0G	]?ÉAÊ@�8À5©Ë�¤ÌaK`dWT�G	J�ÊSN�R�G�U
r«\�N�].K`|�N�J<K"R0N�JLG-Q,��^���K=R�K ÆA��Æ X�J<N�R"V�\�GxV#H«MAN�JYO[K`H`UYGxX�K=JLG�\�T�R�N~K']�NWQ¦R�G}]�K�d#N�v}q�V#OPK�H#K¥r«]�K0QQ,K=]�T�R�K0Q�R�G5G-QYUAK0Q{V#H#T�R�K=R�G-Q{X#V�G�R�GIH�QLV#OPK=J,Q,G@X�K"J<K6X�JLN0R"V�\�T�J8V#H#KPT�OPT UYK=\�T�Z"H�d#N�\�K=]?JLT�\�K�^�z�KPQ,s�H=UAG-QjT�Q
\�N=H ÆA��Æ G�Q3V#H#K5MAN�JAOPK5G�QLX�G	\�T.K"]�R�G¬Qjs�H=UAG�Q,TDQ3m#J<K`H0V�].K"J�^

• Í�Î"Ï�Ð&¡ z�K»Q,K=]�T�R�K�G�Q¥V#H#K�Q,G	J<T�G�\�N=H=UAJLN�].K"R�K�R�G~H�u#OPG	J<N#Q'K=]�G	K�UAN�JLT.N#Q'GIH=UAJ<G
±
V#H»J<K�H�m#N#n

mWGIH#G�JLK�H#R�N�K0Q,s6V(H�JAV�T�R�N�|�]�K�H#\�N�V#H#T�MAN0JYO[G�^@�&¢�TDQAUYG�H�N�UAJLNWQ���28C������	��\�N"O[N ��Î"Â:�	Ñ#Ò n Á?���D������Ï nÓ Î"Â���� n#G,UA\#^"e=V�G�m#G�H#G	J<K`H[JYV�T�R0NPQ,T�m�V�T�G�H#R�Na]�K�Q8R0TDQAUYJ<T�|#V�\�T�N"H#G-Q8G�QAUAK"R0sDQAUYT.\�K�Q8R�G�](O[TDQLOPNfHWN"O6|�J<G�^
Ô(Õ5Ö	×�Ø�Ù=Ú,Û�Ü`Ý5Ö	Þ�Ø	ÛDß�àAÙ�Ü�á�ß	àAàAâ�ã�àAÚ9ä,å�á�Ö�æ�çoè0Ú�éoê�ë8ìSç�í�àAØAî<Ú�ïjÛYð-ñ�àAØ�ò~ÛDè�Ú�óDô"õ=ÛDè�Ú�óYâ�óoØ	ñ�ÛDè0Ú�óAâ�õ�ö=â�õ�ö�÷�Ø�â�ï�Ú�ÛDØóDô"õ"ÛDè0Ú	óAâDóoâ.õfö=Ú�õ�Ú�àAß	ø�ù=Ö�úcõ�ð`ç?è�Ú�ûhü#óAâ�ï�ûlß	ï�è�â.õ�Ú�Ö=éoü�àcÛDâ�ó�×�Ø�ß	Ù0óoÚ�Ù#Ö	ûlúcç�Þ�àAÚ�ó<ójÖ(ýIþ=ÿ"þ�Ö	í=í�Ö����0þ"å������#Ö
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• MON�PBQ'R�S�SUT V�WYXZW�[:\:]0W^]0_1W'`�]�\:acb�`�_ed�_�f�_ g?Wh_'Xi`�fjX*a@f�\:]�a^k�W�gl_4m'\:]�aYW@[n]�_e`�fhop_rqsW@[t`9X*WUf�]0au`�foOa�]�_4[:a;vswKX*\:m'ax]�_'X*W�glg?a�[:[-W@]�a8k�a�g�yz_4glgs{C|�a�a@}�~s��k�_4glaxgl_4m'a�]�\:vs\:m'W�]�a8k7W�g?W;|�X*a@`�f�]
�
• MON����:���?��T ��\5op\:[-W@g�W�[7W'f�qs_ g?\:a�gtk�_ g?aid�_�f�_ g?W'f�]�ai`�feXZa�f�\:]�a8k7W�g?_ m'\:]�axW@[�]�_�[:W8vs[:WU`0qsW��
• MON�� �KR�Q�T V�aioO\KXlopaik�_4gla8k7W�g?W8m'[:W@g?\5f�_rqs_��
• MON�PB�0M�T V�aioO\KXlopaik�_4gla8k7W�g?WE`Ff�Wim `�_4gl]�W8vsg?a'qsW@]0W7�
• S����7�
�7�-�tT _'Xi`�fYd�_�f�_4glW�]�a�g8]�_CW'`�]�\:acb�`7_C]�_4gl\5��WcXl`�X*_���W@[n]�_e`�f�vs\:m ��_ g?a^k�g?_ _��7\�X�qs_�f�qs_p_�fh��_ �]0_�]�_'X*]�_C`Ff�W�qsWU��[:WYm'gl_4W@]0Wcm'a@f�`�f�WYg�`0qs\5f�WY� �z� ��S����7�9�7�:��W'�7g?_�_,XZ_�vs\:m ��_ g?a�m'W�]�W^��_4�hb@`�_�_ [\�f�Xsq�gs`�op_�f�qsap�'WUf�vs\ q�g?\: @fF¡EX*_¢\5f�\:m'\:W�[:\:�'WE{CX*_�m'\:_ g?g?Wi]0_£f�`�_���ai`�f�WE��_4�E[:_ w-]�apXl`Cm'a@f�qs_�f�\:]�a
�

0.8 Generadores de señales aperiódicas 
¤ f�W�]0_;[:W0XEm'W@g?W@m�qs_4glwKXsqs\:m'W0XE]�_p|�X*a@`�f�]�_,XIb�`7_8`�f�a1k�`�_ ]�_8`�qs\:[-\:�'W@g�[:W�X*W@[:\-]�W1]0_;m'W0XZ\"m `7W�[:b@`�\:_4gd�_�f�_ g?W@]0a�g¥]�_¦X*_���W@[-_'X§m'a@oOa¨_�fUq�g?W�]�W©]�_ªa'qsgla �*2�J'����% �«_�f�gl\-b@`�_ m'\:_�f�]�a©_'Xlk�_ m�qsW�m `7[-W@gsop_�f�qs_¬[:Wm'W'k7W�m'\:]�W�]j]�_h_���k�gl_,XZ\���\:]�W�]­]0_^[-W�X�X*_���W�[:_'Xed�_�f�_4glW�]�W0XU� ¤ f�W�]0_�[:W0XO`0qs\:[:\:�'W�m'\:a@f�_'X;op®0Xem'a@ox`�f�_'Xp]�__'X*W0X�k�a�X*\5��\:[-\:]�W�]�_'X�_'X�[:W¯m'gl_4W@m'\- @f°]0_­_�f���a�[5��_�f�qs_'X^{±opa�]�`7[-W@m'\:a�f�_'X'�¢V�W0X�X*_���W�[:_'Xcb�`7_�d�a@��\:_4g�f�WUf_'XsqsW0X^m'W�glW�m�qs_ g?wKXsq�\-m'W�XhX*_ g?®Uf$]�_^��W?²*W­vGgl_4m `7_�f�m'\:W�³´opa�]�`7[-W@m'\:a�f�_'X*µpa�W'k�_ g?\: �]�\:m'W0Xh³�_�f���a�[5��_�f�qs_'X*µ���yBa�g

qsWUfUq�a��cX*_ g?®Uf¶qsw5k�\:m'WUoO_�f�qs_·X*_���W�[:_'X¸]0_ [�q�\�k7a¥¹ − �eº8W'opa�X¸W¶��_ g¯W@[�d�`�f�W�X¸]0_»[:W0X$oO®�X�`9XZW�]�W0X«ag?_�k�gl_,X*_�f�qsW4q�\���W�X 	
• �:�:����T X*\5f�qsWU��\KX 	 xr   l i ne  i a,  i dur ,  i bV3W0XI`�f�\-]�W@]0_'Xi�-�:�7�pk�gla�]�`7m'_�fYX*_���W�[:_,XEWUk�_ g?\: �]0\:m'W�XEb@`�_xvsa�g�oOWUf�`Ff�W1[:w�f�_ WCgl_4m�qsW1_�f�qsgl_x]�a�X¢k�`FfUq�a�X]�W@]0a�X'�¼V�W0Xim'a�a0gl]�_�f�W�]�W�X�½c³:qs\:_�o;k�a�µ�_ A ³´opW'd�f�\¾q�`�]�µ�]�_p_'Xsqsa�XIk�`�f�qsa�X8X*a@f 	 \�f�\:m'\:W�[t¿�³�À^� D�# µ�{vs\5f�W�[7¿Y³ D:���F� � DKÁ µ�� D:���F� X*_�_���k�gl_,X*W8_�fCX*_�d�`�f�]�a�X'�
• � Â�ÃB���tT X*\5f�qsW'�7\�X 	 xr   expon  i a,  i dur ,  i b

V3W0X;`Ff�\:]�W�]�_'Xp� Â�ÃB���­k�gla0]@`�m'_�f�X*_���W@[:_,XeW'k�_ g?\: �]�\-m'W�Xpb@`�_1vsa0g�oOWUfY`Ff�W^m `�gs��Wh_���k�a@f�_�f�m'\:W�[�_�fUq�g?_]�a�XIk�`�f�qsa�X8]�W@]0a�X'�¼V�W0Xim'a�a0gl]�_�f�W�]�W0X¢½Y³:q�\-_�o;k�a�µ�_ A ³´opW'd�f�\¾q�`�]�µ�]�_;_,X�qsa�X¢k�`�f�qsa�X8X*a@f 	 \5f�\:m'\:W�[t¿³tÀ�� D:# µ¢{�vs\5f�W�[3¿$³ D:����� � DKÁ µ�� D:���F� X*_p_���k�gl_,XZW�_�f�X*_�d�`�f�]�a�XU� D:# _ DKÁ f�a�kF`�_4]�_�f�X*_ g8À�f�\�]�_XZ\�d�f�a�X�]�\�X�qs\5fUq�a�XU�
• �:�:�9S*��N¼T X*\5f�qsW'�7\�X 	 xr   l i neseg  i a,  i dur ,  i b [ ,  i dur 2,  i c  [ …] ]V3W0X­`�f�\:]�W�]�_'X��:�-�7��S*��N»k7g?a�]@`�m'_�fÄX*_���W�[:_,X$W'k�_ g?\: �]�\-m'W�X�b@`�_¸vsa0g�oOWUfÅ`�f�W�X*_4gl\:_¯]�_±X*_�d0op_�fUq�a�X[:\5f�_4W@[:_,Xi_�f�qsgl_;k�W�gl_,Xi]�_;k�`�f�qsa�X'�
V�W�X8m'a�a�g?]�_�f�W�]�W0X¢½Y³:qs\:_�oxk7a0µ¢_ A ³´opW'd�f�\¾q�`�]�µ�]�_x_'Xsqsa�X¢k7W�g?_'XE]�_kF`�f�qsa�XpX*a@fYk�W@g?Whm'W@]�WYX*_�d0op_�fUq�a 	 \5f�\:m'\:W�[�¿±³EÀ�� D:# µ£{Yvs\5f�W�[�¿¯³ D������ � DKÁ µ��
yBW@g?W�_4[�X*\5d0`7\-_�f�qs_XZ_�d�op_�f�qsapX*_ g?®'f 	 \5f�\:m'\:W�[7¿Y³ D:���F� � DKÁ µz{pvs\�f�W@[�¿Y³ D:�7����Æ�D�������Ç � DKJ µ?��_*qsm��
• � Â�ÃBS*��N
T X*\5f�qsW'��\KX 	 xr   expseg  i a,  i dur ,  i b [ ,  i dur 2,  i c  [ …] ]V3W0X­`�f�\:]�W�]�_'X�� Â�ÃBS*��N»k�gla0]@`�m'_�fÄX*_���W@[-_'X�WUk�_4gl\: 0]�\:m'W0X$b�`7_±vsa�gsopW'fÅ`�f�WÅX*_4gl\:_¯]�_±X*_�d0op_�fUq�a�X_���k�a@f�_�f�m'\:W@[-_'X�_�f�qsg?_^k�W�gl_,Xu]0_^k�`�f�qsa�X'��V�W�X�m'a�a0gl]�_�f�W�]�W�Xp½¯³:qs\:_�o;k�a�µ;_ A ³´opW'd�f�\¾q�`�]�µ;]0_^_,Xsq�a�Xk7W�g?_'X;]�_pk�`FfUq�a�XpXZa�fck�W@g?Whm'W@]0WcX*_�d�op_�f�qsa 	 \�f�\:m'\:W�[�¿±³EÀ�� D�# µ�{�vs\5f�W�[�¿$³ D:����� � DKÁ µ��
yzW�g?W�_ [XZ\�d�`�\:_�f�qs_ÈX*_�d�oO_�f�qsapX*_4gl®'f 	 \�f�\:m'\:W�[7¿Y³ D:����� � DKÁ µz{Ovs\5f�W�[7¿Y³ D:���F��Æ�D:�7����Ç � DKJ µ?��_*qsm��
• Q'R@�9�7É«_,Xe`�f�Wc��W�gl\-WUf�qs_h]�_YQ'R@�9�«b@`�_�d�_�f�_ g?W^��W�[:a�g?_'XpW�[:_ W4qsa�gl\-a�X��3k7_4glacoOWUfUq�_�f�\:_�f�]�a�_ [�oO\KXlopa��W@[:a0gck7W�g?W°_ [;k�_ g?w:a�]�a°m'a�o;k�[:_*qsa°]0_�m'W@]0W¸m'\:m'[:a°_,Xlk7_4m'\:vs\:m'W�]�a
�8Ê�qsglW¯��W�gl\:W'f�qs_�_,X­Q'R@�9�7�K�;b@`�_k�g?a�]@`�m'\:g?®E`Ff�Wi\�f�qs_ gsk7a0[:W@m'\- @fp[:\�f�_ W�[7_�f�qsgl_�m'W�]�WEf�Ë�op_ g?a;W�[:_4W qsa�g?\:ai{O_ [9XZ\�d�`�\:_�f�qs_0�
• �:�:���'�tT X*\5f�qsWU��\KX 	 xr   l i nen  xamp,  i r i se,  i dur ,  i dec

V3W0X1`�f�\:]�W�]�_'X��:�-�7�'�«k�g?a�]@`�m'_�f«XZ_���W�[:_'X�m'a@oxk�`7_,Xsq�W0X1k�a�ge`�f�W0X�[:w5f�_4W�X�]�_hW4qsW@b@`�_�{�m'W@w:]0W�]�_h[:WWUoxk7[-\¾q�`7]¯]�_�m `�W�[:b@`�\:_4ghX*_���W�[8]�_�_�fUq�g?W�]�W­op_4]�\:W'f�qs_jX*_�d�oO_�f�qsa�Xh[:\5f�_4W@[:_,X'�3¹ #�6t2 _,Xu_4[¢��W�[:a�gC]�_WUoxk7[-\¾q�`7]h]�_pg?_ vs_4gl_�f�m'\:W0� D´��D:�4% _,Xi_4[Bq�\-_�o;k�a�_�fYX*_�d�`�f�]0a�X¢��W�XsqsWCW@[:m'W'f��'W�g¢]0\:m ��a1��W�[:a�gr� D:����� _,XE[:W]@`�glW�m'\: @fuq�a,q�W�[�_�fjX*_�d0`Ff�]�a�X�� D:��%'J _,X;[:W�]@`�g?W@m'\: �fc_�f�XZ_�d�`�f�]�a�X8]�_p[:W�m'W�w:]�Wu³sÀcX*\5d�f�\-vs\:m'W�b@`�_;f�a��WU{Om `�g���W8]�_�m'W�w:]�WE{;`�f;��W@[:a0g D:��%'J oOWU{�a�g�b@`�_ D:����� m'WU`9X*W@g?®E`�f�W8m'W@w:]0W¢qsgs`�f�m'W@]0W@µ��
Ì7ÍBÎ ÏÐÎ�ÑtÒ'Ò ÓpÎ Ô�ÕjÖ8×ZØ�Ù'Ú�ÛÐÜ:Ý�ÞEÜ-Ý�ßGØ�à�á�Ö8×�Ý@Ø�â0ã'ä�ßsÜ:å�Ù æ�Ö8Ò'Þ@×�æ�Ù Ý0ÞEÙ�Ö8×ZØ�Ù'Ú´å�Ò'Ý@Ø�àsÒ'æ:æ:×�à¼ç�Ò'àBàs×�Ù æ�ØKÜ:Ö8×3â0×�à�ç�Ò'àsÖiÙ4Ý�å�×å�Ò'Ý@ØKàsÒ'æ:è�Î'é�ÝEâ0àsÒ'å'Î�ê�ë�ë'ìEé�Ý@ØGÎ�ÑtÒ'ÖIâ�Î í�á�ßsÜ:å�ÑtÒ'Ý@ç?Î�î�Ù4ÝIï�àsÙ4Ý�å�ÜKß�å�Ò�Î'é�Ý@ØsÎ�ÑtÒ'ÖEâ�á@ØK×�à
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• F�G:HJI�K LNM�O=PAQSR�MDL�T kr   adsr   i at t ,  i dec,  i s l ev,  i r el [ ,  i del ]U Q0LWV#O#M�X�Q=X�Y�L5F�G:HJI[Z�\<]�X"V�^�Y_O`L,YJa#Q=b�Y�L@Q�Z�Y�\cM.d�X�M�^�Q0L@^�]"OeY	b?Z�Y�\cfAM.b:PAg�Z�M�^�]hX�Y5V(OiY_O�j#]0b�j#Y_OSPkY@l5mon�p
^�b�q�L,M�^�]`rsltPAQ=u"V�Y�v&m5Y	^�Q=M�woM.Y_O=PA]#v3n�]#LAPAY_OxM�woM�YJO=PA]#v&y�Q"g.X�Q"zJ{ 
����D� Y�L@b�Q�X"V�\cQ=^�M�d"OiX�Y	b&Q�PAQ"u=V�Y-v 
�����C b�Q
X"V�\cQ=^�M�d"O`X�Y�b3X0Y	^�Q=M�woM�YJO=PA]#v 
��	�D�	| Y	b&O#M�j#Y	b�X"V�\<QSO=PAYoY�b}Z�Y�\cg�]0X�]hX�Y~LN]xLkPAYJO#M�woM.Y_O=PA]#v 
 � ��� b�Q�X"V�\cQ=^�M�d"O
X�YWb.Q[^�Q=g�X�Q5Y 
������ V#O�PkM.Y_w6Z�]�X�YW\<Y�PkQ=\<X�]6]"Z�^�M�]=O#Q"b�X�Y	b#Z�\cM�Ox^�M�Z�M�]6X�Ytb�Q5Y_O0j#]�b�j#YJO=PAY�{

0.9 Modificadores de señales 

y�]=wo]�Y_O�^	V�Q=b�u"V�M�Y�\�L,M�O=PAY,PAM���Q=X�]0\,v6b�Q�\cM.u"V�Y	��Q�X0Y'b�Q0L�LNYJa#Q=b�Y�L�Z#V�Y	X�Y�M�O#^�\<Y_w~Y_O=PAQ=\,L,Y�w6V�^	�#]
Q�Z�b.M�^�qSOxX�]�b�YoPA]�X0Q�Lob�Q0L[PA�	^	OxM�^�Q�LoX�Y1Z�\<]�^�Y-LNQ�woM.Y_O=PA]�X�YeL,YJa#Q"b�u=V�Y�j#M�wo]xL�YJO`PkY�]�\<g�Q�v�^�]"wo]ewoY���^�b�Q"\@�
X�Y-LNQ=fAM�O#Q=\�]#L,^�M�b�Q=X�]�\<Y�L�Z�Q=\cQ�^�\<Y	Q=\�Y	fAY	^JPA]#L�X0Y���^	�#]�\AV�L_��v�fAM�b�PA\<]#LJv�\<Y_j#Y�\k��Y	\<Q=^�M�]"O#Y-L_v�Y	^�]#LJv'Y,PA^#{
ptY	^	V��	\<X�Y�L,Y'u=V�Y�Pk]0X�Q�L�b�Q0L�PA��^	O#M�^�Q0L�X�Y�LNg�O=PAY�L,MDL�LcV�LkPA\<Q"^JPAM�jxQ�L,Y���Q�L,Q�O�Y_O�Y	b5V:L,]�X�Y�fAM.b�PA\c]�LN]=��\<Y
L,Y_a#Q=b�Y-LS{��5Q�wo]#L8Q@j#Y�\}Z�\<M�woY�\c]5�#Q=^�Y	\&V#Oo\<qSZ�M�X0]6\<Y_Z�Q�L,]�Q ��28C������	� u"V�YWM�w�Z�b�Y_w~Y_O=PAQ�OofAM�b�PA\<]#L�{

yWL,]"V#O#X�M�w�Z�b.Y_woYJO=PAQ�b�]xL�fAM�b Pk\<]#L6Z�Q�L,M�jx]#L~��q0L,M�^�]#L6woY	X0M�QSOSPkY b�]#L�LNM�¡�V�M�Y_O=PAY-L�]"Z�^�]�X0Y�L�T£¢�¤�¥�¦h§
Z�Q�L,Q0¨s��Qc©,Q0v:FS¢�¤�¥�¦@§ªZ�Q0L,Q�¨«Q=b�PAQ0v:I	¦=H_¤�¥�§¬Z�Q�L,Q0¨s��QSO#X0Q[� F�I	¦=HJ¤�¥1§­Y�b�M�w~M�O#Q0¨s��Q�O#X�Q�{ U QoL,M�O=PAQ�R�MDL3Z�Q"\<Q
b�]#L8X0]#L3Z�\cM�w~Y	\<]#L8Y�L8b.Q�w~MDLcwoQ@�ob.Q�jxY_w~]#L8^�]"OoY�b(Z�\<M�woY�\c]:T

• ¢�¤�¥�¦#K L,M�O=PAQSR�MDL�T ar   t one  ®�¯A°�± ,  khp[ ,  i st or ]  U Q L,Y_a#Q=b&X�Y�Y_O=PA\<Q"X0Q �(��
�� Y-L�wo]�X0M�fAM�^�Q=X�QoX�Y5Q=^	V�Y�\cX0]1^�]"O b�Qo\<Y�LcZ#V�Y�LAPAQoX�Y@V(O fAM�b�PA\<]�Z�Q0L,Q�¨s��Q<©,QoY_O
Y	b6u=V�Y�²�³ 2 r«Y_O�´6��z X�Y,PAY	\AwoM�O#Q�b�Q�fA\cY�^	V�Y_O#^�M�Q�X�Y�^�]�\�PAY�X�Y�fAM�O#M�X0Q�^�]=wo]�b�Q'u"V�Y�^�Q�V�LNQ�u"V�Y�b�Q
Z�]-PkYJO#^�M�QµLNY¶\cY�X"V���^�Q�Q�b.Q�woM PkQ=X·r«Q�w6Z�b�M�P«V�X�woq�R�M�woQ�¸ √ ¹#zJ{ 
������ � PkM.Y_O#Yºu=V�Y�j#Y	\�^�]"Oµb�Q
M�w6Z�b�YJwoY_OSPkQ=^�M�d"O`X�Y�b�Q"b�¡x]�\cM P»w~]eX�Y	b�fAM�b Pk\<]h�eZ�]0X�Y_w~]#L[]"�#j#M.Q"\<b�]eY_OeZ�\cM�O#^�M�Z�M�]:{:F�¢�¤x¥�¦oY�L@b�]1w~MDLcwo]
Z�Y�\c]�^�]"O�V#O�Z�Q�L,Q0¨«Q"b�PAQ�{�¼8Q�w6��M��_O�YJR�MDLAPkYJO�¢�¤x¥�¦�½���FS¢�¤�¥�¦�½�u"V�Y��#Q=^�Y_O�b�]'woM�L�w~]'Z�Y�\c]¾LN]=��\<Y
LNYJa#Q=b�Y�L8X�Y9PAM�Z�]6^�]"OSPk\<]�b�rsZ�\<Y	fAM ©,][²=¿ÀY_O6jxY	�@X�Y � ¿AzJ{

• I	¦=HJ¤�¥&K LNM�O=PAQSR�MDL�T ar   r eson  asi g,  kcf ,  kbw[ ,  i scl ,  i st or ]  U QiLNYJa#Q=b3X0YoY_O=PA\<Q"X�Q �(��
�� Y-L�w~]�X�M�fAM.^�Q"X�Q X�YoQ"^	V�Y�\cX�]e^�]"O`b�Q \cY-L�Z#V�Y�LAPAQ�X�Y[V#OefAM�b Pk\<]1Z�Q0LNQ0¨s��QSOxX�Q
Y_O`Y	b�u"V�Y6² C�� ^�]"O=PA\<]�b�QeLcV�fA\cY�^	V�YJO#^�M�Q ^�Y_O=PA\<Q"bDv&]hZ�]#L,M�^�M�d"O�r«YJO�´���ztX�Y	b&Z�M�^�]eX�Y�LcV�\<Y�LcZ#V�Y�LAPAQ�v£�
²=ÁxÂµ^�]"O=PA\<]�b�Q�L�V�Q�O#^	�#]'X0Y���QSOxX�Q�r«b�Q�X0M�fAY	\<Y_O#^�M.Q�YJO'´���Y_O=PA\<Y�b�]#L1Z#V#O=PA]#LhX�Y�Z�]�PAYJO#^�M�Q�woY	X0M�Q
L�V#Z�Y	\<M�]�\eY�M�O#fAY�\cM�]0\czJ{ 
��-��� � PAM�Y_O#Y�u"V�Y�j#Y	\e^�]"O�b�Q�M�w6Z�b�YJwoYJO=PAQ"^�M�d=O�X�Y�b6Q=b�¡#]�\<M�P«wo]�X�Y	b�fAM�b�PA\c]'�
Z�]0X�Y_w~]#L�]"�#j#M.Q"\<b�]�Y_O�Z�\cM�O#^�M�Z�M�]:{ 
���C�� Y-L V#O�fAQ=^JPA]�\�X�Y�O#]0\kw~Q"b�M.��Q"^�M�d=O�^�]�X�M�fAM.^�Q"X�]�T3V#O'j#Q=b�]�\�Ã
M�w6Z�b�M�^�Q�V(OifAQ"^JPA]�\tX�Y6\<Y�LcZ#V�Y�LAPAQ�Z�M.^�]hX�Y�Ã�v£Y-L@X�Y	^�M�\�v£u"V�YÄPk]0X�Q�L@b�Q0L@fA\cY�^	V�Y_O#^�M�Q0L@u"V�Y[O#]iLNY�QSO ² C��
LNY�Q	PAYJO�Å�QSOeX0Y6Q=^	V�Y�\cX0]h^�]"Oeb�Q�^	V�\Aj#QoX�Y5\cY-LcZ(V�Y-LkPAQ�rsO#]0\kw~Q"b�M.��Q"X�Q=z,Æ�V#O�j#Q"b.]�\�¹hY	b.Y_j#QoY�b£fAQ=^JPA]�\�X�Y
\cY-L�Z#V�Y�LAPAQ6�#Q0LAPkQou=V�Y�LcVhj#Q=b�]�\�ptÇ�n�PA]�PAQ"bÀL,Y	Q�Ã�Æ�V#O1jxQ"b�]0\�X�Y�Èhr«Y�L�Y	b�j#Q=b�]�\�Z�]�\8X�Y�fAY	^JPA]�z�M�w�Z�b.M�^�Q
b�Q�O#]�O#]�\AwoQ=b�M���Q=^�M�d"O�X�Yeb�Q�L,Y_a#Q=bDv�X�Y«©�qSO#X0]�b�QhPAQ=b�^	V�Q"b8Z�Q=\cQeV(O�Z�]#LAPAY	\<M�]�\�Qc©<V:LAPAYersj#Y�\6É?F"Ê�F"¥:Ë	¦�zJ{
F�I	¦=HJ¤x¥�Y�Leb�]'woMDLcw~]¾Z�Y�\c]�^�]"O�V#O�Y	b�M�woM�O#Q0¨s��QSOxX�Q�{�¼9QSw���M.�_O�Y_R�MDLAPAY_O�I	¦=HJ¤�¥�½���F�I	¦=HJ¤�¥�½�u"V�Y
�#Q"^�YJOob�]5woMDLcw~][Z�Y	\<]oL,]"��\<Y@L,Y_axQ"b�Y-L8X�Y9PAM�Z�]6^�]"O=PA\<]�b:rsZ�\<Y	fAM ©�][²=¿&YJO6j#Y��@X�Y � ¿AzJ{

• É?F"ÊDF=¥:Ë	¦#K LNM�O=PAQSR�MDL�T ar   r eson  asi g,  acomp[ ,  i hp,  i st or ]Ì LAPAY �,28C������ X�YJj�V�Y	b�j#YoV#O#Qhj#Y	\�L,M�d"O�X�Y �(��
�� wo]0X�M�fAM�^�Q=X�QeY_O`Q�w6Z�b�M�P«V�X#v&X�Y6woQ�O#Y�\cQhu=V�Y�LcV`j#Q"b.]�\
X�Y1Z�]�PAY_O#^�M.Q�woY�X�M�Q�LNY�Q�M�¡0V�Q=b�Q=b�X�Y1V#O#Q�LNYJa#Q=b�X�Yh^�]"w�Z�Q=\<Q"^�M�d=O ��C��#4À2 {£l�L,g8V#O#Q`LNYJa#Q=b8u"V�Yo�#Q
L�V�fA\<M�X�]'Z��	\<X�M�X�Q�X�Y�Z�]�PAY_O#^�M�Q�Q"b@Z�Q0LNQ=\<b�Q�Z�]�\oV(O���Q�O#^�]'X0Y�fAM�b�PA\<]#L1Z#V�Y�X�Y�L,Y�\1\<Y�LAPAQSV�\<Q"X0Q�Q�LcV
Z�]-PkYJO#^�M�Qh]0\cM�¡xM�O#Q=b&Q"bÀ^�]"w6Z�Q=\cQ=\cb.Q�v:Z�]0\WY�©,Y_w�Z�b.]#v£^�]"O`LcVeZ�\c]=Z�M.Q1f«V�Y_OSPkY~L,M�Ohwo]0X�M�fAM�^�Q=\	{ 
 ³ 2 Y 
��-��� �
Z(V�Y�X�Y_O�LNY�\�]"�#j#M�Q=X�]#L8M�O#M.^�M�Q"b�woY_OSPkY��~u"V�YWf«V#O#^�M�]=O#Y_O~^�]"O�LcV�L3j#Q=b�]�\<Y�L3Z�]�\�X�Y	fAY�^JPA]:{

0.10 Efectos 

�5Q�wo]#L�Q�X0Y�L,^�\cM���M.\�Q"b�¡0V(Ox]#LÍX0Y'b�]#L�]"Z�^�]�X�Y-LÍu=V�Y�Z�Y�\kw~M�PAY_O¶��Q"X0]�\kOxQ"\��'b�Q�L,Y_axQ"b6¡#YJO#Y	\<Q=X�Q
woY�X�M�Q�O=PAY1]=Z�Y�\cQ=X�]�\<Y�L[w~]�X�M�fAM.^�Q"X�]0\cY-L6X�Y�L,Y_a#Q=b�u"V�Y6Z�Y	\AwoM�PAY_O`X�M�LNYJa#Q=\@YoM�w6Z�b�YJwoYJO=PAQ"\@Q=b�¡�V#O#]xL[X�Yob�]xL
Y	fAY�^JPA]#L�woq0L¾^�]=O#]�^�M�X�]xL¾^�]=wo]º\<Y_j#Y�\A��Y�\cQ0¨«^�M�]"OxY�LJv�\<Y,PAQ=\cX0]#LJv�X�M�LkPA]�\�L,M�]"O#Y-L�X�Y�fAQ0LNY�]�Z�QSO#]0\cq�woM�^�]xL
^�\<Y	Q�PkM�j#]#L�{

• Ë�¤�Î1É�K L,M�O=PAQ�R�M�LST ar   comb  asi g,  kr vt ,  i l pt [ ,  i st or ]Ì LAPAY ��28C������ Z�\<]�X"V�^�Yh^�]"w~]�LNQ=b�M�X0Q�V#O#Q`\cYJj#Y	\A��Y	\<Q"^�M�d=O�X�Y1V#O#Q�L,YJa#Q"b9X�Y�Y_O=PA\<Q"X�Q �#��
�� v�X"V�\cQ�O=PAY
² � |0� L,YJ¡�V#O#X�]#L�{ 
D� 2�� Y�L6b�QeX"V�\<Q"^�M.d"O�X0Y	b&�#V�^�b.YoY_O�L,Y_¡�V#O#X�]xL_v&u"V�YoX�Y�PAY	\AwoM�O#Q b�QhX�YJO�L,M�X�Q=X�X0Y	b�Y	^�]
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NPO�Q-RTS?NPU�N SWV7N4SXR�Y'Z:[@O]\_^�Ra`@b�S?R@Y'Z:[�Oc`�N QdV�b�Y'Q:N;e�b7N4`�NCf*N S�gWR'OcQ:R@SWh�RaY'i�jkilQ:iae�N SWjkZmgWRaQ:RCjkNPjni�S?Z:R
`�ZKfXe�i@O�Z5V�Q:N0\ � Q7N,foe�R�Y'Z:i;S?N p�b7N4SXZ-`�iqe�R�SXREb�O;V�b�Y'Q:Nr`�N � fsN�h�b�O�`�i�f�N,f�`�Nrt � × u�v V�w�gWN'f'\

• x7y'zK{}|"~ f*Z5O�gWR}��ZKf 	 ar   del ay  asi g,  i dl t [ ,  i st or ]� fWgWN �*2�J'����% e�N SWjkZ g�N8p@b�N�b�O�Rnf*NP��R�Q
`�NEN�O�gWSXR�`�R0� #�� D�= �Fe�b�N `�RnfsN4S�N,fsY'S?ZmgWR;N�Okb�O�R;Q:��O�N R�`�NES?N*gWR@S?`�i
w�Q5b�N�h�i�Q:N �:`0R�`�N'f*`�N�N,f*R�jnZKfXjkR�Q:�5O�N4R7\ D���&�+ N'faN Q�g�Z-NPj;e�i�`0N�S?N*gWR@S?`�i�S?N p�b7N4SXZ-`�i�NPO�fsN�h�b�O�`�i�f'\� ��ZKfWgWNki'gWSXili@e�Y'i�`0NkSXN4Q:R@Y'Z-i@O�R�`�ilY'i@OcN'fWgWNkp@b�NkN'fE� x7y'z�{}| N�O�N4Q�Y b7R�QdN4QdSXNogWR@S?`�ilf*N;N,fXe7N4Y'Z:�WZ:Y'RCNPO
O0�FjnN S?i�`�Nkj;b�N,f�gWS?R�fqwce�b7N4`�N�fsN4SEU�R�SXZ:R'V�Q:N'��Y'i@O�Q-iTp�b7NCf*NkQ:i�h�SXR'OcSXNogWR@S?`�i�fEj;b�wle7N4p@b�NP��i�fqp@b�N
e�b�N `0NPOkY'i�j;V�Z5O�R�S*f*NrY'i@OkQ-R;f*N���R@Q�i�S?Z5h�Z5O�R@Q�e7R�S?RqQ-i@h�S?R@S�N �WN4Y�gWi�f�`�N J �7������� � 23��#F�4%'� i ��&:#��0=
%'� \

• ��z�{@�
��y�v�~ fsZ�O�gWR}��ZKf 	 ar   f l anger   asi g,  adel ,  kf eedback[ ,  i maxd ]  � fWgWN �o2�J'����% R}e�Q:Z-Y'R�R�b�O�R�f*NP��R�Q�`�N�N�O�gWSXR�`�R0� #F�4D�= ��bFO�N4�WN Y�gWi�`�N ��&�#��0=
%'� `�i�O�`�N #���%'& N'flN Q
S?N*gWR�SX`0i�NPO�f*NPh�b�O�`0i�f��q� ��%'% ����#�J ��Q:R�Y'R'O�gWZ:`�R�`�`�N�S?N*gWS?i�R�Q:Z5jkN�O�gWR@Y'Z-[@O���NPO�gWR�SXN4R�f�O�i�SWjkR�Q:N'f�O�i
`0NPV�N S?�:RaN��7Y'N4`�N SrbFOlU�R�Q:i�S `�N L�¡ N DK6E#0¢@� N4Q3S?N*gWR�SX`0i£jn¤}��Z5jniaNPOTfsN�h�b�O�`�i�f'\ � QdS?N*gWR�SX`0ia`�NPV�NnfsN4S
U�R@S?Z:R�`�i�Rab�O�Rl�WSXN4Y b�NPO�Y'Z:Rl`�NCR'b7`0Z:i�Y'i�O�N Y�gWR'O�`�i�Q-R�f*R�Q:Z:`�Rl`�N;b�Oci�f*Y'Z:Q:R�`�i�S R #��7%'& \ � R'j;V�Z:¥�OcQ:R
S?N*gWS?i�R�Q:Z5jkN�O�gWR@Y'Z-[@O;e�b�N `�N f*N SdU�R�SXZ-R@`0R���Rq�WS?N Y b�N�O�Y'Z:R8`�NrY'i@O�gWSXi0QW\

• ¦B{@�"~ f*Z5O�gWR'�7Z�f 	 a1,  a2,  a3,  a4 pan asi g,  kx,  ky,  i f n[ ,  i mode[ ,  i of f set ] ]  � fWgWN �*2�J'����% `�Z�f�gWS?Z5V�b�w�NEbFO�RCfsN���R�Q_`0NqR'b�`�Z:iC`�N8NPO�gWS?R@`0R�� #�� D�= �
NPO�gWS?NqY b�R4gWSXikY'R'O�R�Q:N'f��7Y'i@OCY'i@O}g�S?i�Q
f*i@V�S?N1Q-RTQ-i�Y'R@Q-Z:§'R@Y'Z-[@O�N��7R�Y�gWR7\ D �0� N'fEb�OTO0�FjnN S?il`�N8gWR}V�Q:Ra`0Nk��bFO�Y'Z:[@Ocp@b�NkY'i@O�gWNPO�`�SX¤CbFOle�R4g�S?[@O
p�b7N�`�N'f*Y'S?Z5V�N;N4QdR}b�jnNPO�gWia`�N�R}j�e�Q:Zmg�b�`aNPO£N QBY'R}O�R�QB`�NEbFO�R�QmgWR}U�i0§;R�Q_R�Y'N S?Y'¤@Sof*N Q:N8N4Qdf*i@O�Z-`�i1`0NIb�O
R�QmgWR'U�i�§kR�`@w�R�Y'NPO�gWN�\ D¨68����% N'fEN QBjki�`0ia`�N;Q-i�f�U�R@Q-i�SXN,fE`�Nqe�i�f*Z:Y'Z:[�Oa� ¢ wC� A \ M fsZ�h�O�Z:�WZ:Y'R;jni�`�iC`�N
Z�O�`�NP��R�Y'Z:[@OaO�i�S�jnR@Q�� L Z5O�`�Z:Y'RCp@b�N8Q:R0f�NPO}g�S?R�`�R�f fsNEO�i0S�jnR@Q:Z-§'R}O�NPO�N QBZ5O�gWN SWU�R�Q:iC`�N M R L \ � Q
U�R@Q-i�S
e�i�S8`�N4�WN Y�gWi�N,f M \ DK���¨�@�4%�+ N'fqb�O©`�N'fXe�Q:R�§'R}jnZ:NPO}g�ic`�N Qªi�S?Z5h�NPOce�R@S?Ra� ¢ w�� A \B«�O¬U�R@Q:i0S M `0N `@b�Y'N
p�b7N8N4Q_i�S?Z5h�N�OaN,f�N QBY'R'O�R@Q"­a��R�QmgWR}U�i�§EgWS?R�f*N4SXiCZ:§'p@b�Z:N4SX`�i ¡*® b�O1U�R�Q:i�S L e7Z-`�NEbFO�`�N,foe�Q:R�§'R'jkZ:N�O�gWik`�N Q
N�¯*N�°�R@Y'Z-RqY'N�O�gWSXi�Y b�R@`�S?R��W[@O�Z:Y'i
\ � QFU�R�Q:i�Sde�i�S�`�N4�WN Y�gWi;N,f M \
¦B{�� gWi@jkR±Q:R²f*NP��R@Q�`�N�NPO�gWS?R@`�R #��4D5= w³Q:R±`�ZKfWgWSXZ5V�b�w�N´e�i�S�Q:i�f�Y b�R gWS?iµY'R'O�R@Q-N'f�`�N�f*R@Q:Z-`�R
��N,f*NPO�Y'Z:R�Q5jnNPO�gWN�R�QmgWR'U�i�Y'N'faY b�R�`�SXR��W[@O�Z:Y'i�f ¡ `�N�R�Y b�N S?`�i�Y'i@O$N Q�U�R@Q-i�Sk`�NlQ:i�f1Y'i�O�gWSXi�Q-N'f¶� ¢ w�� A \· R�SXRlNPO}g�S?R�`�R�fqO�i�S�jnR@Q-Z:§'R@`0R�f��¨jki�`0i L `�N DK68����%'¡ w©fsZ�O�i0�W�?fsNog?�¸Q-R�f8Y b7R4gWSXiae�i�f*Z:Y'Z:i�O�N'f8`�NCf*R@Q:Z-`�R
U�R}O¹NPO�N4QrfsZ�h�b�Z:NPO�gWNai0SX`�N�O 	 R�QmgWR}U�i0§lZ:§'p@b�Z:N S?`�i�`�N4Q:R'O�gWN S?i�NPO¹� M � L�¡ ��`�N S?N Y °�i�`�N Q:R'O�gWN S?i�NPO¹� L � L�¡ �
Z-§'p@b�Z:N S?`�ilgWSXR0f*N S?i�NPO�N4Q�i�SXZ�h�NPO¹� M � M�¡ w�`�N4SXN4Y °�ilgWSXR0f*N S?i�NPO�� L � M�¡ \ � O©Q:RaO�i'gWR�Y'Z:[@O��¨� ¢ �d� A4º ��Q:R0f
Y'i0i�SX`0NPO�R�`�R0f¶� ¢ w�� A ��Y'R@`�Rlb�O�R�`0NaN Q:Q-R�fkNPO�N4Q�SXR'O�h�i�`�N M R L ��Y'i�O�gWSXi�Q-R}O�`�N�N'fWgWRTjkR'O�N4SXRcQ:R
Q-i�Y'R@Q-Z:§'R@Y'Z-[@Ok`�N4Q
f*i@O�Z-`�i;N�OkY b�R@Q-p@b�Z:N S�`�Z-SXN4Y'Y'Z:[@Oa»?Z:§'p�b7Z-N S?`�R�¼�`0N S?N Y °�R0�FR�`�N Q-R}O�gWN,¼�R gWS?¤�f »4\

0.11 Otros opcodes 
½ Z�O�R@Q�jkNPO}g�N,�¾N���e7i�O�`�S?NPjki�f¶b�O�e�R�S;`�N �*2�J'����% � `0N1b9fsi�h�NPO�N4SXR�Q�e�N S?i�j;b�w��0g�Z-Q:N'f;e�R@S?R�f*R'V7N4S

Y'[@jnikf*N�N,fWg�¤'O;h�NPO�N4SXR'O�`�i�Q:R�f�f*N���R@Q-N'f'\F¿�i@O 	
• x7ÀKu*¦
zK{}|"~ fsZ�O�gWR}��ZKf 	   di spl ay  xsi g,  i dur  [ ,  i npr ds[ ,  i wt f l g] ]  � fWgWN �o2�J'����% jki�fWgWSXR�S?¤�U�R�Q:i�S?N'fT`0N�Z5O�Z:Y'Z-R@Q:Z-§'R@Y'Z:[�O�`0N�Q:R�i�S?p@b�N'fWgWR���i�e7S?i�`@b�Y'Z:S?¤�bFO�R�S?NPe�S?N'f*NPO�¼

gWR�Y'Z:[@Olh�S?¤@�WZ-Y'Ra`�NCf*NP��R�Q:N,fq`�NkY'i@O}gWSXi�Q�il`�NkR'b�`�Z:i
\ D:����� N'fEQ:RC`@b�SXR�Y'Z:[@Ol`0N;Q:RCSXN,fXe7S?N'f*N�O�gWR@Y'Z:[�OlNPO
f*N�h�b�O�`�i�f'\@^�REh�S?¤@�WZ-Y'R;f*N4SX¤8`�NrR}j�e�Q:Zmg�b�`;�WS?NPO�gWNrRrg�Z-NPj;e�i
\

• x7ÀKu*¦
���KÁ4~ f*Z5O�gWR'��ZKf 	  di spf f t  xsi g,  i dur ,  i wsi z[ ,  i wt yp[ ,  i dbout i [ ,  i wt f l g] ]  � fWgWN �o2�J'����% SXN�e7S?N'f*N�O�gWR1h�S?¤@�WZ:Y'R'jnNPO�gWNkQ:RkgWS?R}OFfs�Wi0S�jnR@`�R�`�N ½ i@b�SXZ-N Sr`�Nqb�O�R�f*NP��R�Qd`�N�R}b�`�Z:i�ia`�N
Y'i�O�gWSXi�QI� #F�4D�= i�� �4D�=]¡ Y'R�`�R D:�7��� f*NPh0bFO�`�i�f1b9fsR'O�`�i¹N Q�jn¥*gWi�`�i�`0N�Q:RcgWSXR'O�f*�Wi�SWjkR�`�R�S?¤'e7Z-`�R�`�N½ i@b�S?Z:N S4\ D�Âª�4D5Ã N'flN QrgWR}jnR}��i�`�N©Q:R�U�N�O�gWR}O�R¹`�N�NPO�gWS?R@`0R�N�O�j;b�N'fWgWS?R�f'\�«�O�R�U�N�O�gWR}O�R�`�N D:Â��4D�Ã
e�b�O�gWi�f¾e�S?i�`@b�Y'Z:S?¤;b�O�R8gWSXR'O�f*�Wi�SWjkR�`�Rk`�N ½ i@b�SXZ:N4S�`�N D:Â��4D�Ã,Ä�Å e�b�O�gWi�f��
`�ZKfWgWSXZ5V�b�Z:`�R�Q:Z5O�N4R@Q�jkNPO}g�N R;Q:i
Q-R@SWh�il`�N Q�N,foe�N4Y�g�S?il`�N'f*`�N M Rlf*S Ä�Å \ D:Âª� D�Ã `�N�V7Nnf*N S�bFO�R¶e�i'gWNPO�Y'Z:R1`0N Å �_Y'i@Oab�OaU�R@Q:i0S¾jn�5O�Z5jnia`�NL4Æ w�bFO�iqjk¤'��Z5jki�`�Nrt M�Ç�Æ \@^�R0f3U�NPO}g�R'O�R0f3e�b7N4`�NPO¶f*i�Q:R'e7R�SofsN0\


