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��Y[TWV>Y[TpnbTW_`ZBX6¡i2¢X8a © Y>hXµ�1iWX»c1X8n}Y[Tpc>Tpn^c>T<rsTpZBY[�+ü m2TWYÊ� © u>YbX � ´! `ýUZbTW]°nbTÏ]ªa2n[¨ZBYbX¤c>aª]^ul�jZbaôhulZ±�«qg¦1VAa2�jnÊVATWYb]^�jZbTJX^ml�jnBu>X8qj�jÌWX6¡i2¢X8a£c>a2nHV>Y[alipTpnbnba`nËTJXªipa"]^u>_l�«iWXÀ¡i2¢X8aTW_`ZBY[T^TpqjTpnW´'�DnJY[Tpc>TpnJc>T£rsTpZBY[�NnW¢X8a�fga"Yb]}X8c1X¤nJV>a"YDc>a2�jn%Zb�§V>a2n%c>T}ipa"]}VAa"_lTW_2Z±TpnW¹u>] X8Zb�jm2a¬c>TW_la"]^�§_>X8c>aEc>TW�gØ[à2Ú�gpÙhô}Lõà@7}T£a"ulZBY�a·V>X8nbn±�«m`a<c>TW_la"]^�§_>X8c>am1«×µÛ"à`ØB´-ÔDnq§u © X2Y[TpnUipalYbY[TpnBVAa"_lc>TW]�ÉX8nDmÓX2Y[�phX8m`Tp�«nUc>T^TpnbZ\X8c>aQT}X8nDZBYbX`_lnb�[¡i2¢a2TpnªÉX¤nJX6¡i2¢a2Tpn}ü Tpm2TW_`¨Zba2n\ýeY�TWX8qj�«ÌWX¤c1X8nÏVATpqjaÐnb�jnbZ±TW]}X8nW´^�ÍY[TWX8qj�jÌWX6¡i2¢X8aEc>T-u>]}X-X6¡i2¢X8aETpnbZ?hX·X¤nbnbalip�ºX¤c1XEXX8q © u>]}X¤nHV>YlhT\¨+ipal_lc>� ¡i2¢a`Tpneü ipa"_lc>�[¡i2¢X8a£c>TJX8q © u>]}X^m8X2Y[�phX8m2Tp�jnDc>TUTpnbZBX8c>alýp¦la"u£nbT[ÃbX>¦>T\¨¾l�«n±ZbTHu>]}XUY[Tpq§X6¡i2¢X¤aUTW_2ZBY�TËa`nNqºu © X2Y[TpnNTLX8nNZBYbX`_lnb�[¡i2¢a2TpnW¦2­>ulTLV>a2n±nb�§tl�«qj�jZBX}XDY[TWX8qj�jÌWX6¡i2¢X8ac>T}u>]}X£X6¡i2¢X8a1´�SUTÈfÂa"Y±]}X^nbTW]^Tpq§²>X2_`ZbT2¦ X2V�ha`nÊX£Y[TWX8qj�jÌWX6¡i2¢X8a£c>T}u>]}XQXÀ¡i2¢X8a1¦1X8q © u>_ln

 



q§u © X2Y[TpnUZ±TWYp¢X8a£nBu>X8nU�§_`fÂalYb]}X6¡i2¢a2TpnJX¤q«Z±TWYbX8c1X8nQügV�ha`n[¨+ipa"_lc>�[¡i2¢a2TpnBýp´^úJY±Xµ�1iWX2]^TW_`ZbT2¦?a2nq§u © X2Y[Tpn%nW¢X8a<Y[TWV>Y�TpnbTW_2Z\X8c>a2neVAa"YUi2h³ Y[iWulqja2n^TQX¤nJZBYbX`_lnb�[¡i2¢a2TpneVAa"YUZBY±X6¡ipa2nUa"uEt>X`YbYbX8nü m2TWYË� © u>YbX � ´ � ýã´
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oN� © u>YbX � ´ � ¹áÆÇqjTW]^TW_2Z±a2nHù£hX8nb�jipa2n
ÆÇnbZbTpn)c>a2�jnËTpqjTW]^TW_`Zba2n½nW¢X8aJa`nFmFhTWY[Zb�jipTpn�c>a © YbXµfgaJX8nbn±a"ip�§X8c>a<ÉX8nLY[Tpc>Tpn�c>TUrsTpZBY[�g´ÔDn£mFhTWY[Zb�jipTpnQnµ¢X8aÐ�§_`ZbTWY[qj� © X8c>a2n<VAa"Y£X2Y[ipa2n}c>�§Y[� © �jc>a2nµ´ ÔDnÏX`Y[ipa2n£­®ulT¬�º_`ZbTWY[qj� © X2]q§u © X2Y[TpnJÉX8n)ZBYbX2_ln±� ¡i2¢a`TpnËipalYbY[TpnBVAa"_lc>TW]ÍÉXeY�TpqºXÀ¡i2¢X8aJTW_`ZBY[TUX8nFipal_lc>� ¡i2¢a`TpnLm2TWY[c1X8c>Tp�§YbX¤nW¦­>ulTJTW]�u>]5c1X8c>a¯]^a"]ªTW_2Zba?¦1V>a2n±nb�§tl�«qj�jZBX2]ÕX}Tp¾lTpiWus¡i2¢X8a£c1X8nUX6¡i2¢a2TpnW¦?TW_l­®u>X`_2Zba�a2nX2Y[ipa`nJ­>ulTQ�§_`ZbTWY[qj� © X2] ZBY±X2_lnb�[¡i2¢a2TpneX¤a2nJq§u © X2Y�TpnªY�TWV>Y[TpnbTW_`ZBX2] X<Y[Tpq§X6¡i2¢X¤a·TW_`ZBY[T£X8nX6¡i2¢a2Tpn½TJX8nLipa"_lc>�[¡i2¢a2TpnD­®ulT%nbTUZba"Y±_>X2]�m2TWY[c1X8c>Tp�§YbX8nDipa"]5XªTp¾"TpiWus¡i2¢X8a�c1X8nHX6¡i2¢a2Tpnµ´
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ÔDn%mFhTWY[Zb�jipTpnUc>TQu>]}X © YbXµfga¯X8nbnbalip�§X8c1X<X¯u>]}X¬Y[Tpc>T}c>TQrsTpZ\Y[�FV>alc>TW]ÍnbTWYÈ�§_`¨ZbTWY[qj� © X8c>a`neV>alYU]÷hulqjZb�§Vlq«a`nªX`Y[ipa2nW´^rsa"Y½Tp¾"TW]}Vlqja1¦Nu>]�q§u © X2YUVAa"c>T£nbTWYDipa"_lTpipZ\X8c>aX¯u>]}X£ZBY±X2_lnb�[¡i2¢X8a<X8ZBY±XWm)hTpn½c>Tec>�jm2TWY�nba2nJX2Y[ipa`nUa"u¬m"�jipT\¨+m2TWY[n\X>´ersalYDipa"_2m`TW_l�+¸TW_lip�§X>¦V>alc>TW]^a2n%nBu>tlnbZb�jZBul�§YÈa2nJ]÷hulqjZb�§Vlqja2n}X2Y[ipa2nJVAa"YJu>] hu>_l�«ipa-X2Y[ipa¯m8X8qja"YbX8c>a1¦6al_lc>T}a_lu>]^TWYbX8qFX8n±nba"ip�§X8c>a-X8a<X2Y[ipa¯ipalYbY[TpnBVAa"_lc>TQX8a<_½hu>]^TWY�a<c>TQX2Y�ipa2nU­®ulT��º_`ZbTWY[qj� © X2]a2nLm)hTWY�Zb�jipTpneü m2TWYÇ� © u>YbX � ´!$2ýp´
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oN� © u>YbX � ´!$>¹L�ÊY[ipa`nL¶FX8qja"YbX8c>a`n
V>TWYãh³ alc>a2nW¹oï^à2Ú���õà2¦E�gà2Ø��@/ÈT<Ú
72Ùt��/W¦Ña"u¬nbT[ÃbX>¦ ²�hX¯ZBYµ¸TpnDipa"_lc>�[¡i2¢a2TpnW´'��ZBYbX2_ln±� ¡i2¢X¤a<c>Tu>]}X£c>Tpnbn\X8nJipa"_lc>�[¡i2¢a2Tpn^V>X2YbX¯u>]}X»a"ulZBYbXA¦'VAa"YUTp¾lTW]}Vlqja¯¨ÊX`]}X2_>²lTpipTWYQü�Ú
72Ùt��/�öï^à2Ú���õàWýp¦ nµ¢X8a<a2nUTpm`TW_2Zba`nW´QÔ5]ªa"c>Tpqja<­>ulT¯Y[TWV>Y[TpnbTW_`ZBX¯a¯ip�jipqja-a"V>TWY±X8ip�ja"_>X8qFc>Tpn�¨nbT}n±�«n±ZbTW]}X hT%fga"Yb]}X¤c>a<V>Tpq§X8n^ZBYµ¸TpnHipa"_lc>�[¡i2¢a2Tpnµ¦áY�TWV>Y[TpnbTW_`ZBX8c1X8nJVAa"YUZBYµ¸TpnDmÓX2Y[�phX8m`Tp�«nc>T}TpnbZ\X8c>aÐü q§u © X2Y[Tpn\ýp¦ T}V>alYUZBYµ¸TpnHTpm`TW_2Zba`nQü ZBYbX2_ln±� ¡i2¢a`TpnBýp¹^à@ï^à2Ú��x/�}4/WØ\¦E/µÚ
�gà2Ø��@/4}�/µØTÐà`Ú
72Ùt��/�}4/WØ\´�rNX2YbX-Y[TWV>Y[Tpn±TW_2ZBX`Y}X-nb�jZBu>X6¡i2¢X¤a X8Z\u>X8qg¦Fa"u4n±T[Ã�X>¦)TW] ­®ulT¯ipa"_lc>�[¡i2¢X8aTW_lipa"_`ZBYbXµ¨+n±THa^nb�jnbZbTW]�X}]^alc>TpqºX¤c>a1¦>ulnBX2]^a2nLu>]}X^]}X`Y[iWX © YbXµf+X8c1XQüÝu>] VAa"_`Zba"ý�_laq§u © X2Y�­>ulTUipa"YbY�TpnBV>a"_lc>TJXªTpnbnBX%nb�jZBu>X6¡i2¢X8a?¦1V>a"Y)Tp¾lTW]}Vlqja1¹�XJipal_lc>� ¡i2¢X¤aÏX8Z\u>X8qLhTcï^à[3Ú���õà2´E¼HX»� © u>Y±X � ´ ( ´ X£ZbTW]^a2n^aE]^alc>Tpq«a ­®ulT<Y[TWV>Y�TpnbTW_2Z\X<Tpn±ZbTQn±�«n±ZbTW]}X-T¯X¬nBu>Xnb�jZBu>X6¡i2¢X¤aQX8ZBu>X8qg´
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¼½TpnbnbTJ]ªa"c>Tpqja1¦>Z±TW]^a2nLX%ipa"_lc>�[¡i2¢X8aÏX¤ZBu>X8q Y[TWV>Y[TpnbTW_`ZBX8c1X^VATpqºX£]}X2Y�iWXe_la�qºu © X2Yï^à2Ú���õà2´NÆNnbZBX`_lc>aÊ_lTpnbZ\XLipa"_lc>�[¡i2¢X8aUaEhu>_l�jipaUTpm2TW_`ZbaH­>ulTLV>alc>TWY>hXDalipa"YbY[TWYDhTÉ/µÚ
�gà2Ø��@/u3}4/WØ\¦"­>ulT<hTUY[TWV>Y[TpnbTW_`ZBX8c>a}V>Tpq§X^Z\YbX2_lnb�[¡i2¢X8a^c>TJ]^TpnB]ªaª_lal]^T2´F¼DXJalipa"YbYµ¸TW_lip�§XUc>Tpnbn±T
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Tpm2TW_`Zba1¦lZbTWY[TW]ªa2nLu>]}X^_laÓm8X%nb�jZBu>X6¡i2¢X8a}X8ZBu>X¤qÂ¦Aa"u}n±T[Ã�X>¹��gà2Ø��@/µ¦>­>ulT<hTÊY[TWV>Y�TpnbTW_2Z\X8c1X© YbXÓ�1iWX2]^TW_`ZbT2¦>_>X%� © u>YbX � ´ ( ´¿t6¦>V>alYLu>]}X}]}X`Y[iWX}_la}q§u © X2Y��gà2Ø��@/W´
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��nbT © ul�ºYã¦�X2V>Y[Tpn±TW_2ZBX`]^a2nJu>]Õa"ulZBY[a<]ªa"c>Tpqja<TW]ÕY[Tpc>Tpn^c>TQrsTpZBY[�N­>ulT¯Y[TWV>Y[T\¨nbTW_`ZBX¯X8q © u>]}X¤nUc1X8nUZBX2Y[T\f+X8nDc>TQu>]}X£qj�§_>²>X¬c>Tª]ªa"_2Z\X © TW]¯´J¼½TpnbZbT}]^alc>Tpqja1¦ c>Tpn�¨iWY[Tpm2TW]ªa2nJa¬TW]}V>X8ipa2ZBX`]^TW_2Z±a¯T}TW_2ml�jaEX8a¯nbTpZba"YÈc>TQTp¾>V>Tpc>�[¡i2¢X8a-c>T£ipa"_µÃbu>_2Zba`nJc>T8®à`Ø à´2 ×~g97Ög�T�8N72Ø�}\à[gp¦8ipa"_2Z\ulc>a1¦2_6¢X8aJY[TWV>Y[Tpn±TW_2ZBX`]^a2nNX8nNZBX2Y[T\f+X8nsc1XU]}X2_lu`fÝX¤ZBu>YbX½c>a2nV>X2YbXÓfÝulnba`nJTQVAa"Y[iWX8nW´¬ÆNnbZbT£nb�jnbZbTW]�X£fga"Yb]}X»ipa"_µÃ�u>_`Zba2n%c>TQZ\YW¸TpnJV>X2Y±XµfÝuln±a2nJT}Z\YW¸TpnV>alY[iWX8nW´�kD]�_la8m2a-ipa"_µÃ�u>_`ZbaEn?haöVAa"c>TWYAhX-nbTWY^TW]}V>X¤ipa2ZBX8c>aE­>u>X2_lc>aEa-ipa"_µÃbu>_`ZbaX8ZBu>X¤qº]ªTW_2ZbT^V>Y[alc1ulÌp�«c>a»fÂalYLTW_`m"�§X8c>aEÉXªfÝX8n±TJnbT © ul�§_`ZbT^c>aÏV>Y�a"ipTpnbn±a1´X�ÊV�ha2nDa2nUV>Xµ¨ipa2ZbTpnJü ipal_µÃ�u>_`Zba2nBý)nbTWY�TW]�fÂalYb]}X8c>a2nµ¦2TpnbZbTpn½nW¢X8a^TW_2ml�§X8c>a2nHX¤a}nbTpZba"Y)c>TUTp¾>V>Tpc>�[¡i2¢X8a1´�	� © u>YbX � ´&,eX`V>Y[TpnbTW_`ZBX^aQ]^alc>TpqjaQ­>ulTJY[TWV>Y[Tpn±TW_2ZBXªTpnbZBX^qj�§_>²>X£c>TJ]^a"_`ZBX © TW]»´

3

3

Parafusos

Porcas

Deposito
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oN� © u>YbX � ´&,>¹\�6�§_>²>X}c>T^rFY[alc1us¡i2¢X8a
�UV�ha2nUXQ]�X2_"u`f+X8ZBu>Y±X^c>a2nUV>X2YbXµf+ulnba2nW¦?TpnbZbTpnDnW¢X8a£c>TWV>a`nb�jZBX8c>a2nJ_la£q§u © X2Y��Ëà`Ø àÖ32p×@g)7[gp´-SUT}fga"Yb]}X»nbTW]^Tpq§²>X2_`ZbT2¦�X8n}V>a"Y[iWX¤nenµ¢X8aEX2Yb]}X8ÌpTW_>X¤c1X8ne_laEq§u © X`Y'��72Ø�}BàÖg ´��ZBYbX2_lnb�[¡i2¢X8ao�W72Ú
�gàT�Ëà@}47@��/µ¦"­>ulTJY[TWV>Y[Tpn±TW_2ZBX�XJZ\X2Y[T\f+XJc>TDfga"Yb]�X6¡i2¢X8a^c>a2n�ipa"_µÃbu>_`¨Zba2nQüÝV>a"Y[iWX¤nUTQV>X2YbXµf+ulnba2n\ýp¦6n1ha¯TpnbZBX`Y>hX¯X2VlZBX¯X»nbTWYDc>�jnBV>X2YbX8c1X»­®u>X`_lc>a·²la"ulm2TWY%_la]¯h³ _l�§]^a£ZBYµ¸TpnLV>X2Y±XµfÝuln±a2nLTJZ\YW¸TpnLV>alY[iWX8nH_la2n½qºu © X2Y[Tpn��Ëà2Ø[à�2p×@g)7[g�T'��72Ø�}Bà[gp¦>Y[TpnBVATpi\¨Zb�jmÓX`]^TW_2Z±T2´FÒlTW_lc>aQn\X8Zb�jn[fgTp�«Z\XJTpn±ZBX^ipa"_lc>�[¡i2¢X8a1¦Aaec>�jnBV>X`Y[a}c>T'�W72Ú
�gà��Ëà@}47@��/HY�TpZb�§YbXZBYµ¸Tpná]�X2Y[iWX8nsc>aJq§u © X2Y���à2Ø[à�2p×@g)7[g�T½ZBYµ¸TpnN]}X2Y�iWX8n�c>a%q§u © X2Y���7`ØÐ}\à[gsTËc>TWVAa2nb�jZBX%u>]}X]}X2Y�iWXJ_la^q§u © X2YX��à@}�7~��/W¦2­>ulTU�§_lc>�jiWXQX%]^a"_`ZBX © TW] c>TJu>] ipal_µÃ�u>_`Zba1´NÞÑTW_lc>aen±�«c>aV>Y[alc1ulÌp�jc>aÐu>]�V>X8ipa2Z±T·üg]}X2Y�iWX<_la-q§u © X2YT�Ëà@}47@��/\ýp¦JhT¯V>a2nbnµh³ m`TpqËipa`q«aliWX2Yb]ªa2n^TpnbZbT
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V>X8ipa2Z±T<_laÐc>TWV�ha2n±�«Z±aÐc>T¯nBXAh³ c1X c1X nbT>¡i2¢X8aÎü c>�jnBV>X`YbX2_lc>a8¨+nbT��ËÚQ�WÙ àW�Ëà@}47@��/\ýp¦ËV>X`YbX­>ulTQTpnbZ±T[Ã�X£c>�jnBVAa"_6h³ m2TpqHX8a¯nbTpZ±a"YUc>T}Tp¾>V>Tpc>�[¡i2¢X8a?´<ÔxV>X¤ipa2ZbT2¦�X¤a¯nbTWYUipa2qjaliWX8c>aE_lac>TWV�ha2nb�jZba?¦ V>a2nbn±�ºtl�jqj�jZBXÐÉXr��Ëà@ÍW×lÙ Ú1à^]^a"_`ZBX2YLu>]�a"ulZ\Y[aQipal_µÃ�u>_`Zba1¦?c>Tpnbc>T^­®ulT}²>X¤Ã�XV>X2YbXÓfÝulnba`nËT^V>a"Y�iWX8nLnBu`�1ip�jTW_`ZbTpnW¦6_la2nHY[TpnBVATpipZb�jm2a2nDc>TWV�ha2nb�jZba2n½c>TJTW_`ZBYbX8c1X>´
��nbT © ul�ºYã¦�nµ¢X8a<X2V>Y[TpnbTW_`ZBX8c>a`nUa2nJipa"_lipTp�jZba`nªt�hX¤nb�jipa2nJc1X8n^Y[Tpc>TpnJc>T¯rsTpZBY[�g¦ÑnBu>XTpnbZBY±ulZBu>YbX>¦?a © YbXµfgaÏX8n±nba"ip�§X8c>a?¦6aQipa"_lipTp�jZba`nUc>Tª]�X2Y[iWX6¡i2¢X8a£T^nBu>X8nUY[T © YbX¤nHc>T^Tp¾lT\¨iWus¡i2¢X8a1´^Ò6¢X8a¯X2V>Y[TpnbTW_`ZBX8c>a`nW¦ X8�§_lc1X>¦ Tp¾lTW]}Vlqja2n%c>Tª]ªa"c>Tpq§X © TW]°c>T}X2Vlqj�«iWXÀ¡i2¢a2TpnWÜN_laTW_`ZBX2_`Zba1¦2Tp¾lTW]}Vlqja2nH]�X8�jnLTpq§X2t>a"Y±X8c>a2n�nbTWYp¢X8a^c>TpnbiWY��«Z±a2nH_la}V>Y>ha2¾l�§]^a^iWX2V6h³ ZBulqjaQTU_laiWX2V6h³ ZBulqja=,>´

÷Xø�÷ ù ò?ðÀçûúJð_úeç è é}èLò�ü ê�é}ê�ò é�êDýÐêFð çsì
¼½TpnbZBX�nbT>¡i2¢X¤a1¦8nbTWYp¢X8aDX2V>Y[TpnbTW_`ZBX8c1X8nÑZBYµ¸Tpn6c>T\�'_l�[¡i2¢a2TpnÇfÂa"Y±]}X8�jn�V>X2YbX½X8náY�Tpc>Tpn�c>T�rsTpZBY[�g´kD]}X£nba"t>Y[T�a<V>a"_`Zba¯c>T}ml�jnbZBX¯c1X£Z±Tpa"Y[�§XEßbàãÛjñ ( ò ¦Ñ­®ulT}X2V>Y�TpnbTW_2Z\X<]}X2VATWX2]^TW_`Zba2nc1X8n¯ZBY±X2_lnb�[¡i2¢a2Tpn<V>X2YbX a2nEßbàãÛ@g}c>TEq§u © X2Y�TpnW´ kD] ß±àpÛ hT·u>]}X © TW_lTWYbX8qj�jÌWX6¡i2¢X8a c>aipa"_lipTp�jZba}c>T%ipa"_µÃbu>_2Zba^­>ulTeX8c1]ª�«Z±TJXeY�TWV>TpZb�[¡i2¢X8a£c>TUTpqjTW]^TW_2Z±a2nW´FkD]}X^�§_`ZBY[alc1us¡i2¢X8anBu>]�hX`Y[�§XÐÉX£ZbTpa"Y��ºXEß±àpÛ�hT}X2V>Y[TpnbTW_`ZBX8c1X¬_la<X2V ¸TW_lc>�jipT � ´ekD]}X»nbT © u>_lc1X¯c>T\�'_l�[¡i2¢X8aulnBX}X�_la2ZBX6¡i2¢X8a}]}X¤ZBY[�jip�§X8qEñ � ò ´NÆ÷XªZbTWY[ipTp�§YbX>¦>c>T\�'_lT^X8nHY[Tpc>Tpn½c>TersTpZBY[� X8Z\YbXµmFhTpnFc>TY[Tpq§X6¡i2¢a2TpnDTJV>Tpn±a2nHX8nbn±a"ip�§X8c>a2nUX%TpnbZBX8nDY[Tpq§X6¡i2¢a2Tpn.ñ!,uò ´
þ�ÿ|þ�ÿ6þ � ;µ7202&N72&)02$÷CE/��Ë:)9��F$�/?. ���	�
�ÍTpnbZBY±ulZBu>YbX c1X8nÏY�Tpc>Tpn¯c>TörsTpZ\Y[�g¦�nbT © u>_lc>a÷X ZbTpa"Y[�§XôßbàpÛ¤ñ ( ò·hT¯ipa"]�V>a2nbZ\XÐVAa"Yip�§_lipa<V>X2Y[ZbTpnµ¹Na}ipa"_µÃbu>_2Z±a}c>TJq§u © X2Y�Tpn V ¦>a}ipa"_µÃbu>_2Z±a}c>TJZBY±X2_lnb�[¡i2¢a2Tpn ¨ ¦>a·ß±àpÛ^c>TTW_`ZBYbX8c1X � ¦�a÷ß±àpÛ£c>T¯nBX>h³ c1X�
�T<X¯iWX2V>X¤ip�«c1X¤c>T·X8nbn±a"ip�§X8c1X-X¬iWX8c1X¯q§u © X`Yp´ErNX2YbXiWX8c1XÈZBYbX2_lnb�[¡i2¢X8aUTp¾l�jnbZbTUu>]}XDf+u>_s¡i2¢X8a%c>TLTW_2Z\YbX8c1X>¦`­®ulT¯hTLu>] ]}X2VATWX2]^TW_`ZbaJc>TDu>]}XZBYbX`_lnb�[¡i2¢X8a
���ÊTW]�u>] ßbàpÛ^c>T%qºu © X2Y[Tpn������Ó´LSUTDfga"Yb]}XªnbTW]^Tpq§²>X2_`ZbT2¦ X8n�f+u>_s¡i2¢a2TpnUc>TnBX>h³ c1XU]}X`V>Tp�§X2]�u>]}XDZBYbX2_ln±� ¡i2¢X¤a�� � TW] u>]�ßbàãÛËc>T�q§u © X2Y�Tpn���� � ´árNX`YbX�c>TW_la2ZBX`Yb]^a2nipa"_µÃbu>_2Z±a2nW¦>ulZb�jqj�«ÌWX`]^a2nD¨����JTJV>X`YbX^a2neß±àpÛ~gN¨Éñxò ´
� K�����Zl��¥�� 
?���t���t� 3 �ÉUu	��~�0	[��� � � � U�RTK���K�U��LKwVXKY	��[Z�KQPç` ��O � �@/�!ËÚQ/)36g)/^à/)g)�gØ\×Y�g×lØ[à=�@/^×Yï^à£ØÐ/4�@/.�@/���/��gØBÙ R#" }47@ï.7Q×xï^à=ÍW×\Ë$ Ú
�g×u801jà'¯&% ü�Ú('*)+',�-'.�/'�Ý<ý "72ÚQ�@/=Ú0%1�32¹°4'52
²6'��ó�ð�7'�2�8�� Ë/·×xïG}472Ú69p×lÚ
��7:!ËÚ1Ùt��7EÚ�õà@7[3Ð�µà	;pÙh7¤�@/W1j×µÛ"à2Ø�/)g " )<%
�4� °4'=�Ð²>'��ó�ð�7'=�5?��FË/£×Yï¡}472Ú@9 ×lÚ
��7�!ËÚ1Ùt��7¯ÚAõà~7[3Ð�µà	; Ùt7B�~/'�gØ[à2Ú�gpÙhô}Lõ7@/)g4A��¬¹B)Ùö£Ú�C Ë/×xïF}472Ú69p×"ÚQ��7��@/Uß±àpÛ@g�ÍW×x/UØÐ/´8'Ø�/)g)/WÚQ�gà�7�ï^à48N/\à@ï./WÚQ��7.�@/É�gØ[à2Ú¥g Ùtô}�õ7~/)g�8>à2Ø[à.1«×µÛ"à`ØÐ/ug�@/=/µÚ
�gØ[à@�2àDAE��¹F)Fö�Ú�C Ë/¯×xï }472Ú@9 ×lÚ
��7W�@/¯ßbàãÛ@g�Íµ×Y/¯Ø�/�86ØÐ/ug9/µÚ
�gàr7jï^à48�/BàÖ3ï./WÚQ��7=�@/'�gØ[à2Ú�gpÙtô}�õ7@/ug�8®à2Ø[àB1j×µÛ"à2Ø�/ug��@/.gpà�Ë$ �2àDA�Ý�¹�ÚJö¢¾HG��6I�� " Ë/'7=}472Ú69p×"ÚQ��7

�



�2à[g�}\à48>à@}WÙt�2à@�@/�à[g�g)7�}µÙ�à~�2à[gJào}Bà@�`à=1«×µÛ"à`Ø " 8�7��@/µÚ
�@7£à[g4g ×xï^Ù�Ø%×YïÄ�Wà@1×72ØUÙ Ú6!�Ú1Ùt��7DA
����K
Pw�_Mð
m���t�
��Y[Tpc>TQc>a`n�8�/WØ�Ë$ 7��~7[g"�~7w�2Ù àÐü m2TWYÊ� © u>YbX � ´ ( ý¬hT^fga"Yb]}X8c1X¬V>a"Y%ZBYµ¸TpnJq§u © X`Y[TpnT£ZBYµ¸TpnUZ\YbX2_lnb�[¡i2¢a2TpnW¦s­>ulTÏY�TWV>Y[TpnbTW_`ZBX2] Y[TpnBVATpipZb�jmÓX2]^TW_`ZbT<X8n%mÓX2Y�� hX¤m2Tp�jnec>T¯Tpn±ZBX8c>a2nTQX8n^X6¡i2¢a2Tpn^Y[TWX8qj�jÌWX8c1X8n}V>Tpqja-nb�jnbZbTW]}XA´'�DneV>YlhT\¨+ipa"_lc>�[¡i2¢a2Tpn}V>X2YbX<X¯Y�TWX8qj�«ÌWXÀ¡i2¢X8a-c1X8nX6¡i2¢a2Tpn�nW¢X8aÐY[TWV>Y�TpnbTW_2Z\X8c1X8nQVATpq«a`nÐßbàpÛ~gJ�6üK�5LÂýp¦)a"u4nbT[ÃbX>¦�V>X2YbX ­®ulT¯aNMPO µDQFR ± · ± ¶V>a`nbnBXUX8ipa"_`ZbTpipTWYp¦shTL_lTpipTpnbn1hX2Y[�jaU­>ulTHXDipa"_lc>�[¡i2¢X8a.¾TS	U��Ð±�nbT[ÃbXDm2TWY[c1X¤c>Tp�ºY±X>¦8c1X8c>aJ­>ulT

�6üVM+O µWQFR ± · ± ¶ ýX%Y�[¾TS	U��Ð±	�l´FÔDnHq§u © X`Y[TpnH­>ulTJnµ¢X8aQV�ha2n[¨+ipal_lc>� ¡i2¢a`TpnHc1X8nDZBYbX`_lnb�[¡i2¢a2Tpn��LDnW¢X8aEY[TWV>Y�TpnbTW_2Z\X8c>a2nQVATpq«a`nöß±àpÛ@g��ÏüK�5LÂýp´��xZ\YbX2_lnb�[¡i2¢X8aZMPO µWQ�R ± · ± ¶ Z±TW]�ipal]^aq§u © X2Y�c>T%nBX>h³ c1X[�¯üVM+O µWQFR ± · ± ¶ ýX%\� ³JµDQFR ¢µ �"´
¯P]_^�` L7a.b=a.c b=a dXLfe % ü�Ú('*)+',�-'.�/'lÝ·ý

a"_lc>T
a}ipa"_µÃbu>_`Zba}c>TUq§u © X2Y[Tpn�� hT

Úg%\� ³JµDQFR ¢µ '=) µY¶[¸ ±�'�¾hS	UV��±	�"¦
a}ipa"_µÃbu>_`Zba}c>TUZBYbX`_lnb�[¡i2¢a2TpnÏÖ	hT

)i%j�kM+O µWQFR ± · ± ¶ '3l Q � µx¶[¸ ± · ± ¶ '=M Q SkU��Ð± · ± ¶ �"¦
a}ipa"_µÃbu>_`Zba}c>TQß±àpÛ@g�c>TUTW_2Z\YbX8c1XoÓ^hT

�m%j�T�'ü�M+O µWQFR ± · ± ¶ ýX%fñ!¾hS	UV�Ð±9òn'o�6üVl Q � µx¶�¸ ± · ± ¶ ý�%fñ ³ÙµWQFR ¢µ òn'
�'üVM Q S	UV�Ð± · ± ¶ ýp%fñq) µx¶[¸ ±9òn'(�D'

a}ipa"_µÃbu>_`Zba}c>TQß±àpÛ@g�c>TUnBX>h³ c1X�� hT
�H%j�T�¯üVM+O µWQFR ± · ± ¶ ýX%fñ ³JµDQFR ¢µ òn'r�Ïü�l Q � µY¶[¸ ± · ± ¶ ýp%fñq) µx¶[¸ ±9òn'

�ÏüVM Q SkU��Ð± · ± ¶ ýX%fñ!¾hS	UV��±4òm�D'
TUa}ipa"_µÃbu>_`Zba}c>TJiWX`V>X8ip�jc1X8c>TpnHc>a`nLq§u © X2Y[Tpn�¼<hT
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Úg%\��Ú µx¶�µW�F�-� S � '�Ú�S ¶[·)µD� '�Ú µx· S>�Ð±�'��ÌËà@Íµ×"Ù Ú1à " Á�/�8'Ë7[g Ùt��7:�"¦
a}ipa"_µÃbu>_`Zba}c>TUZBYbX`_lnb�[¡i2¢a2TpnÏÖ	hT

)i%j� ³ S Q � µ Ú µx· S4��±�',l QF� U µ Ú µY· S>��±	�"¦
a}ipa"_µÃbu>_`Zba}c>TQß±àpÛ@g�c>TUTW_2Z\YbX8c1XoÓ^hT

��%\�T�6ü ³ S Q � µ Ú µx· S>�Ð±Wý@'��'üVl QF� U µ Ú µY· S>�Ð±µý:�D'
�'ü ³ S Q � µ Ú µY· S>�Ð±µý�%fñ�Ú µx¶�µW�F�-� S � '�Ú µY¶[µW�F�-� S � '�Ú µY¶[µW����� S � '

Ú�S ¶[·)µW� '�Ú�S ¶[·)µW� '
Ú�S ¶[·)µW� ' ³ hµW�	� U Q¹µ òn'

�6üVl QF� U µ Ú µx· S>�Ð±µý�%fñ�Ú µY· S>�Ð±jòn'
a}ipa"_µÃbu>_`Zba}c>TQß±àpÛ@g�c>TUnBX>h³ c1X�� hT2¹

�j%j�4�Ïü ³ S Q � µ Ú µY· S>�Ð±µý6'=�¯üVl QF� U µ Ú µx· S>�Ð±Wý
�Ïü ³ S Q � µ Ú µY· S>�Ð±µý�%fñ&Ú µY· S>�Ð±9òn'

�¯üVl Q�� U µ Ú µx· S4��±WýX%fñ ³ hµ��	� U Q¹µ ',��±*2UhS � UV�.S)ò.'
TUa}ipa"_µÃbu>_`Zba}c>TJiWX`V>X8ip�jc1X8c>TpnHc>a`nLq§u © X2Y[Tpn�¼<hT2¹
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M+O µWQFR ± · ± ¶ l Q � µY¶[¸ ± · ± ¶ M Q SkU��Ð± · ± ¶% � %% % �� % %
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³JµDQFR ¢µ) µx¶[¸ ±¾hS	UV�Ð±
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���������

MPO µDQFR ± · ± ¶ l Q � µx¶�¸ ± · ± ¶ M Q S	U��Ð± · ± ¶� % %% � %% % �
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³ÙµWQFR ¢µ
) µx¶�¸ ±¾hSkU��Ð±
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¼½TpnbZbT-Tp¾lTW]}Vlqja1¦Da�nb�jnbZbTW]}X�hTEY[TWV>Y[TpnbTW_`ZBX8c>a÷VAa"Y£nbTp�jn<TpnbZ\X8c>a2n£q«aliWX8�jn·V>X`YbXa2nUV>Y[alipTpnbnba¯c>TW_la"]^�§_>X8c>a`n�8Àü � 2 ³ ' � 2�° ' � 2
²	' � 2�Û	' � 2�Þk' � 2
ß\ý½Teip�§_lipa¬TpnbZBX8c>a2nDqja"iWX¤�«nV>X2YbXDa`nËV>Y[alipTpnbnba2nXÍÓü �>� ³ ' �>� ° ' �4� ²	' �>� Ûk' �4� ÞWýpÜ`ZbTW]^a2nFu>]�XU�§_lnbZ2¸X2_lip�§XÈc>aeV>Y[alipTpnbnbaoÍTJc1u>X¤nLc>aQV>Y[alipTpnbnbaT8'¦1Y[TWV>Y�TpnbTW_2Z\X8c>a2nHVAa"YLu>]}X^T%c1u>X8nH]}X`Y[iWX8nH_la2n½qºu © X2Y[Tpn �4� ³T � 2 ³ ¦®Y�TpnBV>TpipZb�jm8X2]^TW_`ZbT2´ËÔDnDY[TpiWu>Y[nba2n½ipa"]}V>X2Y[Z±�«q§²>X8c>a`nLnW¢X8aQY�TWV>Y[TpnbTW_`ZBX8c>a2nLV>Tpq§X8n]}X2Y�iWX8n�c>a2n�qºu © X2Y[TpnUØFT�gp´áÔUtln±TWY[m2T\¨+nbTU­>ulTUnbTUZb�jmFhTpnbnbTW]ªa2nËu>]�ZbTWY[ipTp�§Y[a£V>Y[a"ipTpn±nbanbTW]^Tpq§²>X2_`ZbTDipa"]}V>X2Y�Zb�jqº²>X`_lc>aea`nËY[TpiWu>Y[n±aÏØsT�g ¦`ZbTWYph³ X2]^a`nF­>ulTHc>TpnbiWY�Tpm2TWYNZbalc>a2n)a2nnbTWulnUTpnbZ\X8c>a2nW¦ X6¡i2¢a`TpnUTªY�TpqºXÀ¡i2¢a2TpnJTW_`ZBY[T%a<_laÓm`aÏV>Y[alipTpnbnba¬a2nUX8ZBu>X8�jnUT^a2nJY[TpiWu>Y[n±a2nc>�§V>a"_6h³ m2Tp�jnW´LrsalY[ZBX2_`Zba1¦µZba"Yb_>XÓ¨+nbTHipq§X2Y�aJ­>ulT2¦®V>X`YbX^u>] _Lhu>]^TWY[a}_6¢X8a^]^ul�«Z±a © YbX2_lc>Tc>TeV>Y�a"ipTpnbn±a2nW¦>²>Xµm2TWY[�§X}u>]¥mÓX2Y[�§X6¡i2¢X¤a}ipa"_lnb�jc>TWY>hX8m`Tpq�_>X8nLc>�§]^TW_lnW¢a`TpnHc>a2nD]^a"c>Tpqja2nµ´
�DnHY[Tpc>Tpn½c>TersTpZBY[�6ipa2qja"Y��«c1X¤nHnW¢X¤aeipal]}V>a2n±ZBX8nHVAa"Y�ZBYµ¸Tpn�c>�¿fgTWY[TW_`ZbTpnUV>X2Y[ZbTpnW¹
ö TpnbZBYbulZBu>Y±X>¦

�~� ,



ö c>TpipqºX`YbX6¡i2¢a2TpnLT
ö �º_ln±iWY[�[¡i2¢a2TpnW´
��TpnbZBY±ulZBu>YbX�hT<u>] © Y±XµfÂa c>�ºY�� © �«c>a�ipal] c>a2�jn¯Zb�§V>a2n£c>T<m)hTWY�Zb�jipTpn·ü q§u © X2Y[Tpn£TZBYbX`_lnb�[¡i2¢a2TpnBýp´^ÔDnJq§u © X2Y�TpnJnW¢X8a¯Y[TWV>Y[Tpn±TW_2ZBX¤c>a2n © Y±Xµ�1iWX2]^TW_`ZbTeVAa"YUi2h³ Y[iWulqja2n^a"u-VAa"YTpqj�§VlnbTpnJT^X8nHZ\YbX2_lnb�[¡i2¢a2TpnUV>a"YDY[TpZ2¸X`_ © ulqja2nW´Hÿ½X8c1X^q§u © X2YDV>alc>T}X2Yb]}X8ÌpTW_>X`YLc>�jm2TWY[n\X8n]}X2Y�iWX8n¯T-iWX8c1X�u>]}X4c>TpnbnBX¤n·]}X2Y�iWX8nÏVAa"c>T4Y[TWV>Y[TpnbTW_`ZBX2Y£m8X8qja"Y[Tpn·X¤nbnbalip�ºX¤c>a2n<XZb�§V>a`nLc>TJc1X8c>a`nLipa"]}VlqjTp¾la2nW´\�DnLc>Tpipq§X2YbX6¡i2¢a`TpnLipa"]}V>Y[TpTW_lc>TW]�X^TpnBVATpip� �1iWX6¡i2¢X8a£c>a2nipa"_µÃbu>_2Z±a2nLc>T^ipa"Y[TpnLT%c>Tpipq§X2YbX6¡i2¢a2TpnDc>T^mÓX2Y�� hX¤m2Tp�jnW´LÿLX8c1X^q§u © X`YLZbTW]¥u>]5ipa"_µÃbu>_`Zbac>T^ipa"Y[TpnUX8nbnbalip�§X8c>a1¦?a"u¯n±T[Ã�X>¦6u>]¥Zb�§V>a<X8nbn±a"ip�§X8c>a1´½SUTpnbnBXªfÂalYb]}X}X8nU]}X2Y�iWX8nH­>ulTnW¢X8a}X2Y±]}X8ÌpTW_>X8c1X8nL_lTpnbn±TUqºu © X2Y�c>Tpm2TW]�ZbTWYLX^]^Tpn\]}X%ipa"Yp´N¼LTpn±nBX^ipq§X8nbnbTUc>TJY�Tpc>TpnW¦iWX8c1X^q§u © X`Yp¦>ZBYbX`_lnb�[¡i2¢X8a}TJX2Y[ipa`nLZ8¸TW]��§_lnbiWY[�[¡i2¢a2TpnJX¤nbnbalip�ºX¤c1X8nW´FÔDnLq§u © X`Y[TpnLZ8¸TW] Z\YW¸TpnZb�§V>a`n}c>T<�§_lnbiWY[�[¡i2¢a2Tpnµ¹·_la"]ªTpnW¦Nipa"_µÃbu>_2Z±aEc>T¯ipa"Y[Tpn}T¯Tp¾>V>Y[Tpnbnµ¢X8aEc>T¯�§_l�jip�ºX¤q«�jÌ8X6¡i2¢X8aüg]}X`Y[iWX6¡i2¢X8a¯�§_l�jip�§X8q§ýp´W�Hn%ZBYbX2_ln±� ¡i2¢a`TpnªVAa2nbnBulTW]Õc>a2�jn^Zb�§V>a`nJc>T£�º_ln±iWY[�[¡i2¢a2TpnW¹Q_lal]^TpnTETp¾>V>Y[TpnbnW¢a`Tpn © u>X2Y�c1X8nW¦LT a2n<X2Y[ipa2n<X`V>TW_>X8n-u>] Zb�§V>a c>TE�§_lnbiWY[�[¡i2¢X8a c1X8c>aÎVATpqºXTp¾>V>Y[TpnbnW¢X8a?´FrNX2YbXÈf+X8ip�jq«�jZBX`YHX%c>�jnbZb�§_s¡i2¢X8a£c>TpnbnBX8n½�º_ln±iWY[�[¡i2¢a2TpnW¦6a2nL_la"]^Tpn½nW¢X8a}TpnbiWY��«Z±a2nulnBX2_lc>a¤¨+nbT¯qjTpZBYbX8nQVlq§X2_>X¤nW¦FX8n}ipalY[Tpn^TW] �jZ1hX8qj�jipa1¦ËX¤neTp¾>V>Y[Tpnbnµ¢a2Tpn}c>T¯�§_l�jip�ºX¤q«�jÌ8X6¡i2¢X8anW¢X8a¯n\u>tlq«�§_>²>X8c1X¤n}TQX8n%Tp¾®V>Y[Tpn±nW¢a2Tpn © u>X2Y[c1X8n%nW¢X8a¯ipa2qjaliWX8c1X8n^TW_2Z\Y[T}ipa2qjip²lTpZbTpnW´¯ÔDn_la"]^TpnsX8nbnbalip�§X8c>a2n�X8a`n q§u © X2Y[TpnsTNZBYbX2_ln±� ¡i2¢a`Tpn�_6¢X8aLZ8¸TW]ô_lTW_>²"u>]	nb� © _l� �1iWX8c>aDfga"Yb]}X8qg¦ipa"_`ZBulc>a�fÝX8ip�jqj�jZBX2]ÍX��jc>TW_2Zb� �1iWX6¡i2¢X¤a1´�� Tp¾>V>Y[TpnbnW¢X8a£c>T^�§_l�«ip�§X8qj�jÌWX6¡i2¢X8a-c>T^u>]�qºu © X2YhTDXWm8X8qj�§X8c1X^V>X2YbX¯ßbàãÛ@gNc>aJipa"_µÃbu>_`Zba^c>THipa"Y�TpnW´_�Hn�Tp¾>V>Y[TpnbnW¢a2Tpn © u>X`Y[c1X8nËX¤nbnbalip�ºX¤c1X8nÉX8nNZBY±X2_lnb�[¡i2¢a2TpnFnµ¢X8aUTp¾®V>Y�TpnbnW¢a2TpnUßl7�7@1×/Bà2Ú?à[g ­>ulTLc>Tpm2TW] n±TWYFX8ZbTW_lc>�jc1X8n�V>X2YbXD­>ulTLnbT[ÃbXV>a`nbnWh³ m2Tpq6a^c>�«n\V>X2Y[a}c1X8n�ZBY±X2_lnb�[¡i2¢a2TpnW´_�DnLTp¾®V>Y�TpnbnW¢a2TpnLX8nbn±a"ip�§X8c1X8nLX8a`nÄX`Y[ipa2nËVAa"c>TW]ipa"_`ZbTWY�m8X2Y[�phX8m2Tp�jnW¦>ipal_lnbZBX2_`ZbTpnW¦`f+u>_s¡i2¢a2TpnHTUalV>TWYbX6¡i2¢a`TpnW´¼DX£� © u>YbX ( ´&,<X2V>Y[Tpn±TW_2ZBX`]^a2nJu>]}X-Y[Tpc>T£ipa2qja"Y[�jc1X¬­®ulT£c>TpnbiWY[Tpm`TQa-V>Y[a"ipTpn±nbac>TpnbiWY[�jZba-_>X£� © u>Y±X ( ´ ( ´e¼DX<Y[Tpc>T�801jà@}�/ Õ
�gØ[à2Ú�gpÙt�gÙh72Ú»­®ulTQ]ªa"c>Tpq§X¬a<V>Y[alipTpnbnba1¦Ña2nnBu>tATpnbZBX8c>a2n�c>TDiWX8c1X^V>Y[alipTpnbnbaJnµ¢X8aJTp¾>Vlqj�«ip�jZBX¤c>a2nW´LÆNn±nbTpnFTpnbZ\X8c>a2nNfga"YbX`] Y[TWV>Y[Tpn±TW_`¨ZBX8c>a`nJX8ZBYbXµmFhTpnDc>T}q§u © X2Y[Tpn^ipa"]^u>_lnJ_>X<Y�Tpc>TQipa2qja"Y��«c1X»ipa"YbY[Tpn\V>a"_lc>TW_`ZbT2¦sipa"_`ZBulc>aX8nH]�X2Y[iWX8n�nW¢X8a�c>�«n±Zb�§_ © u6h³ m2Tp�jnW´
� Y[Tpc>T-hTLfga"Yb]}X¤c1XeVAa"Y�nbTpZ±TUqºu © X2Y[TpnLTUnbTp�jnLZ\YbX2_lnb�[¡i2¢a2TpnW´)Ô�ipa"_µÃ�u>_`Zba}c>TUipalY[Tpn­>ulTFnW¢X8aUX2Yb]�X8ÌpTW_>X8c>a2n�_la`n�q§u © X2Y�Tpn � ³ ' � °4' � ²>' � Ûk' � ÞNT � ßNnW¢X¤aHc1X½ipa"Y�Ú ¶ S · èD�1¦µa"_lc>TÚ ¶ S · % 2�Ü � T¡� % �x¾¥)%´E�DnHipalY[TpnHX8nbn±a"ip�§X8c1X8nUX8a£q§u © X2Y ¶ ± ·6�
¶	� S%ipa"Y±Y[Tpn[¨V>al_lc>TW]5X8a2n�Zb�§V>a`nLc>TeY[TpiWu>Y�nba2n�c>�jnBV>a"_6h³ m2Tp�jnW¦ _la^iWX8n±a ¶ ± · % ¶ Ü � ´á¼½a2nLq§u © X`Y[Tpn_6¢X8a8¨ ]�X2Y[iWX8c>a2nµ¦2V>a"Ysipa"_`m2TW_l�I¸TW_lip�§X>¦la"]ª�«Z±�º]ªa2nFX8nNTp¾>V>Y[TpnbnW¢a2Tpn)c>TL�§_l�jip�ºX¤q«�jÌWX6¡i2¢X¤a1´LÔDnq§u © X2Y[Tpn � ³ ' � °JT ¶ ± ·6�
¶	� S¯VAa2nbnBulTW] X8n%nbT © ul�§_2Z±TpnUf+u>_s¡i2¢a2Tpn^c>T}�§_l�«ip�§X8qj�§ÌWXÀ¡i2¢X8a1¦�Y[Tpn[¨V>TpipZ±�«m8X2]^TW_`ZbT2¹E ½ ü{2_' % ý6' � ½ ü � ' % ý TX ½ð¶ Ã � ½ � ´Frsa"YsTp¾lTW]}Vlqja1¦2a%q§u © X2Y � ³ V>a2nbn\ulTc1u>X8n}]}X2Y�iWX8nW¦sa"_lc>T<X¯ipalYJc>aEV>Y[alipTpnbnba�hT¡24T£a·ÌpTWY�a·ipalYbY[TpnBVAa"_lc>TÏX¤aö_½hu>]ªTWY[a
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recurso
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4

4

(x,i)

(x,i)

(x,i)

(x,i)

(x,i)

(x,i)

(x,i)

(x,i)

(x,i)

Caso x

=> 2’r

(x,i)

(x,i)

[x=p]

s5

2’(p,0)

1’(q,0)

p => 1’r
| q

Caso x

=> 2’r
p => 1’r

| q 2’r + 1’s

rec

l

l

l

l

l

l

1’s

1’s

x = q

entao
se

(q,i+1)

entao
se x=p

(p,i+1)

Cor
I=Int
Proc=p|q
Rec=r|s
L=Proc*I

Var
x:Proc
i:I
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c>TD�«Z±TWYbX6¡i2¢a2Tpn�Y[TWX8qj�jÌWX8c1X8nW´\�DnË]�X2Y[iWX8n)�º_l�jip�§X8q§]^TW_`ZbTJc>�jnBVAa"_6h³ m2Tp�jnÊ_la%q§u © X2Y ¶ ± ·6�
¶	� SnW¢X8a�c1u>X8nH]}X2Y�iWX8n�c1X^ipa"Y ¶ Teu>]�X^c1X^ipa"Y � ´dI_l�jip�ºX¤qº]ªTW_2ZbT2¦ X¤nËZ\YbX2_lnb�[¡i2¢a2Tpn�� ³ T��l°LTpnbZµ¢X8a}²>X2tl�jq«�jZBX¤c1X8nW´�� ZBY±X2_lnb�[¡i2¢X8a�� °HV>alc>TnbTWYÈc>�«n\V>X2YbX8c1X>¦NVAa2�jnª²�hX-u>]}X¬]}X2Y[iWX¬_la<q§u © X2Y � °^TQ]}X2Y�iWX8ne_la¬qºu © X2Y ¶ ± ·6�
¶	� Sl´ÒlTW_lc>aeX¤ZBY[�§t>u6h³ c1XJXUipalY�ÍHÉXDmÓX2Y�� hX¤m2TpqFõÓ¦lXDTp¾®V>Y[Tpn±nW¢X8aUc>aeX`Y[ipaU­®ulT��§_`ZbTWY[qj� © X%aUqºu © X2Y¶ ± ·6�Q¶k� S}T£X£ZBYbX2_lnb�[¡i2¢X8aÍ� °·hT}XµmÓX8qj�§X8c1X<V>X`YbXWÍW´%SUTpnbnBX�fga"Yb]}XA¦6a¯mÓX8qja"Y%X8nbnbalip�§X8c>aX8a}X2Y[ipa�hT� ½ ¶ ´FÔ�c>�jnBV>X2Y�a}c>TpnbnBX^Z\YbX2_lnb�[¡i2¢X8aQY�TW]^a8m2TÊu>]�X}]}X2Y[iWX%c1X^ipalYJü � ' % ýÇc>aq§u © X2Y � °LTJc1u>X8nD]}X2Y[iWX8n½c1X^ipa"YA 	½ ¶ c>a}q§u © X2Y ¶ ± ·6�Q¶	� Sl´
�	nbT © ul�§Yp¦>X2V>Y[TpnbTW_`ZBX2]ªa2nËu>]�alulZBY[aJTp¾lTW]}Vlqja}TW]�­>ulTUm2TWY[� �1iWX2]^a2n�a}ulnba^TDa2nt>TW_lT\fbh³ ip�ja2n^c1XQ]^alc>Tpq§X © TW]�ipa"]�X8nUY[Tpc>TpnDc>TªrsTpZ\Y[��ipa`q«alY[�jc1X8nUTW]�f+u>_s¡i2¢X8a£c>a¯nbTWu]}X8�ja"Y^VAa"c>TWY^c>T¯ipal_lip�«nµ¢X8aE­>u>X2_lc>a-ipa"]}V>X2YbX¤c>a·ipal]îX¤nªY�Tpc>Tpneq§u © X`YbÅ8ZBYbX`_lnb�[¡i2¢X8aüó801jà@}4/lÕQ�gØ à`Ú�gpÙh�gÙt72Ú"ýã´�¼DX%� © u>YbX ( ´!�^X2V>Y[TpnbTW_`ZBX2]^a`nHu>]}X}Y[Tpc>TU­>ulTEhTHa£]^a"c>Tpqja£c>aV>Y[a"tlqjTW]}X c>a¯ÃbX2_`ZBX2YUc>aö�1q ha`nba8fga2n}c>TpnbiWY[�jZba�_laEiWX2V6h³ ZBulqja¤ >´�¼LTpn±nBXEY[Tpc>T¬ZbTW]^a2nZBYµ¸Tpn)�1q ha`nba8fga2nL­>ulTeV>alc>TW]�TpnbZBX }�7@ï./µÚ
�@7 " 8�/WÚ¥g à2ÚQ�@7Ua"uW}47@ï�3!2)7@ï./W´�ÔDn½�1q ha`nba8fga2nipa"]}V>X`Y[Zb�jq§²>X2]�a2n © X2YIfga2n�Y[TWV>Y�TpnbTW_2Z\X8c>a2nNV>Tpqja2nNq§u © X2Y[Tpn§ï µY¶	� S~° '�ï µx¶	� S[²sTÊï µx¶	� S�Û8´
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3
3

3

3
3

2

2
2
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2

3
1
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pcf

ttf

pcf

pcf
ttf

garfo

garfo
garfo [comendo]

[pensando]

[com fome]
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¼DXª� © u>YbX ( ´ + X2V>Y[Tpn±TW_2ZBX`]^a2nUu>]}X¯Y[Tpc>T^ipa2qja"Y[�jc1X¯­>ulT}Y[TWV>Y[TpnbTW_`ZBX£a¯]^alc>Tpq«aX8ip�§]}X>¦)ipa"_`ZBulc>a�_lTpnbnbT·]ªa"c>Tpqja hT<Y[TpnbnBX8qjZBX¤c>aEaÐ_Lhu>]^TWY[a4c>T<�jZbTWY±X6¡i2¢a2Tpn}c>T¬iWX8c1XV>Y[alipTpnbnba1´�ÔDn}q§u © X`Y[Tpn­� " ��T÷Ö_�<Y[TWV>Y[TpnbTW_`ZBX2] a`neTpn±ZBX8c>a2n}c>a`nªV>Y�a"ipTpnbn±aET¯a

�~��;



q§u © X2Y���72Ø ¼Na2náY�TpiWu>Y[nba2nW¦8aluJn±T[Ã�X>¦8a`n © X`YIfÂa`n�c>a2nÑ�1qpha2nba8fga2nW´NÔ c>�jnBV>X2Y[aUc1X½ZBYbX`_lnb�[¡i2¢X8a
� ³ V>alc>T¯nbTWY%T\fgTpZBu>X8c>a<n±T © u>_lc>aÐX8n%ZBYµ¸Tpn^X8ZBY[�§t>ul�[¡i2¢a2TpnQVAa2nbnWh³ m2Tp�jn·ÉX¤nJmÓX`Y[�phX8m2Tp�jn Å T
Ub¦�alu�nbT[ÃbX>¦HX Tp¾>V>Y[TpnbnW¢X8a4c>T<�§_l�jip�§X8qj�b¡i2¢X8aôc>a4qºu © X2Y­�5­>u>X2_lc>a÷XµmÓX¤q«�§X8c1X�Y�TpnBulqjZBXTW]¥ZBYµ¸TpnD]}X2Y[iWX8n½c>TeipalY[TpnLc>�jnbZb�§_`ZBX8nW¦ Y[TWV>Y�TpnbTW_2Z\X2_lc>aQa`nL�1qpha2nba¤fÂa2n½Tea£_Lhu>]^TWY[a¯c>T�jZbTWYbX6¡i2¢a`TpnW´NÿLX8nba^X8ZBY[�§t>u>Xµ¨+nbT}ÉX%mÓX2Y�� hX¤m2Tpq Å XÈipa"Yp2�üK� ³ ' Å %N21ýFX%Tp¾>V>Y[TpnbnW¢X¤aJc>a}X2Y[ipa­>ulTQ�§_`ZbTWY[ipa"_lTpipZBX»a<q§u © X2YWð�S ¶ s X8a¬qºu © X2Y�� ³ hTQXµm8X8qj�ºX¤c1X·V>X`YbX �6½ � °�Ã �6½ � ²8´¯ÔDnc>�jnBV>X2Y[a¯c>T[� ³ Y[TW]^a8m2T^XQ]�X2Y[iWX � ½ ü{2_' % ýFc>a¯q§u © X`Y;��TeX8nJ]}X`Y[iWX � ½7� ° Ã � ½7� ²Èc>aq§u © X2Yhð�S ¶ s T£c>TWV>a2n±�«Z\X·X-]}X`Y[iWX �6½ ü{2_' % ýU_la-qºu © X2Y.��´áÿ½X8nba·X¬X8ZBY[�§t>ul�[¡i2¢X8a-nbT[ÃbXa"ulZBY±X>¦1V>alY�Tp¾"TW]�Vlq«a Å % � ¦1X}XµmÓX¤q«�§X6¡i2¢X¤aQc1X8nDTp¾>V>Y[TpnW¢a2TpnDc>a2nUX2Y[ipa2nLn±TWY[�§X}a"ulZ\YbX^TX8a¯c>�jnBV>X2Y±X2Yb]^a2nJX£Z\YbX2_lnb�[¡i2¢X8a¯a"tlZ±TWYph³ X2]^a2nUu>]}X¯alulZBYbX£]}X2Y[iWX6¡i2¢X¤a1´USUTW_la"]^�§_>Xµ¨+n±TaQV>X2Y%ü ZBYbX2_ln±� ¡i2¢X¤a1¦>X8ZBY[�§t>ul�[¡i2¢X8a"ýLVAa"Y�/�1×/�ï./WÚQ��7'�@/'7�}�7`ØBØ-Ù/WÚQ}WÙ à2´

H

E

Th

Fork

(x,i)

(x,i)

(x,i)

(x,i)

(x,i+1)

Es

Es

Es

Fk

t

t

t

0

1

3

1’(p,0)+1’(q,0)+1’(j,0)

1’f +1’f +1’f1 2 3

Caso x
p => 1’f +1’f1 2

q => 1’f +1’f
j => 1’f +1’f

2 3

1 3

|
|

Caso x
p => 1’f +1’f1 2

q => 1’f +1’f
j => 1’f +1’f

2 3

1 3

|
|

Cor:
Ph=p|q|j
I=Int
Fk=f |f |f
Es=Ph*I

Var
x:Ph
i:I

oN� © u>YbX ( ´ + ¹_e"X2_`ZBX2Y)c>a2nLoN�jqpha2nba8fga2n�¨Fû-alc>TpqjaQipa"]¥��Tpc>TpnÊÿÄa2qja"Y[�jc1X8n
��nbT © ul�§Yp¦�X2V>Y[Tpn±TW_2ZBX`]^a2n}X-c>T\�'_l�[¡i2¢X8a4fga"Yb]}X8qj�jÌWX8c1X-c1X¤nQY[Tpc>Tpn}c>T-rsTpZBY[��ipa8¨qja"Y[�jc1X8nUT}X8q © u>]}X¤nUipa"_lnb�jc>TWYbX6¡i2¢X8a¯n±a"t>Y[T^a2nUX8nBV>TpipZ±a2nUc>�§_s¸X2]^�jipa2nUc>TpnbnBX£ipq§X8n±nbT}c>TY[Tpc>T2´

� K�����Zl��¥�� 
¤���ðH_�t� 3 R'K���K�U��LK=VXKY	��[Z_b�
¹Mð
¹�[Zh� � U � �@/�!ËÚQ/)36g)/Dà[gHØ�/��~/)gA�@/X��/��gØBÙ}47@1×72ØBÙt�2à[go}�7@ï.7B¯ ¸ ÚPÕÖ%îü�¯[' � '=Õ['�¬/'=l�',� Q ý " 72ÚQ�@/�¯ %îü�Ú('*)+',MHý " r�Ë/¯×xï
�~� #



}472Ú69p×"ÚQ��7w�@/r1«×µÛ"à`ØÐ/ug " Þ Ë/<×xïG}�7`Ú69p×"ÚQ��7w�@/B�gØ[à2Ú¥g Ùtô}�õ7~/)g " � Ë/¬×YïG}472Ú@9 ×lÚ
��7w�~/à2Ø�}47[g@A ��g�/�1×/�ï./µÚ
��7[g'�@/T�¡g0õà~7·à`ØÐ}47[g�Íµ×Y/=}472ÚQ/�}��gà@ï �gØ[à2Ú¥g Ùtô}�õ7@/ug}àw1j×WÛlà2Ø�/)g'72×1j×WÛlà2Ø�/)g-àC�gØ[à2Ú�gpÙtô}�õ7@/ug �KM ¤�ü�Ú Å )Dý G üK) Å ÚUýn��AÞ� Ë/^7C}472Ú69p×lÚ
��7Í!�Ú1Ùt��7�ÚAõà@7Ö3�Wàw; Ùt7¤�@/^�gÙÆ8�7 " �@/WÚQ7@ï^Ù�Ú?à@�@7[gW}�72Ø�/ug@A�ÿ Ë/4ào2 ×lÚ
ô}Lõà@7C�@/�}�7@1×72Ø[à@ô}Lõà@7hÕ ¹ÉÚnö
Õ¡S ¶ " ú Ë/£à�2 ×lÚ
ô}Lõà@7W�@/%Û"×là2Ø��2à&¬�¹�)föØ± Å 2 " 72Ú
�@/%Tp¾>V Ë/£×Yï^àW/6õ 8'Ø�/)g4g0õà~7B�gà@1ÍW×x//Ä-�5L
°Y) Ür)+U72-S>ü�¬¯üK� ý±ý
%.'6S	Sw®./w7¥)PU72-S>üV£ µY¶ ü�¬¯üK� ýbý±ý¥°0� " Æ Ë/-×xïeà2p×"ÚQô}�õà@7EàÖg�g)7�}µÙ�à@�`à·à~7[gÏà`ØÐ}47[g¡l ¹pM�ö ± Å 2 " 72ÚQ�@/�Ä µ °©M Üg)+U72�S®ü�lÏü µ ýbýP%Õ ±ËS )+U72�S®ü�£ µx¶ ü�lÏü µ ýbý±ým° � /}dI_ Ë/<àw/@õl8'Ø�/ug�g¹õà@7W�@/<Ù Ú1Ùt}WÙ à@1jÙ�; à@ô}Lõà@7 " 72Ú
�~/ÄD2BLX°BÚ ÜÏ)PU72-S>üV� Q ü{21ýbý_%ÝÕÏü{21ýf±�£ µx¶ üV� Q üf21ýbýp%¡ñ��

ÿÄa"_lnb�jc>TWYbX2]^a`n�£ µY¶ üK�[ý ipa"]ªaLaHipal_µÃ�u>_`ZbaLc>T�mÓX`Y[�phX8m2Tp�jnFX8nbnbalip�§X8c1X8nLÉX�ZBYbX`_lnb�[¡i2¢X8a�g´FÆÇnbnBX8n�mÓX`Y[�phX8m2Tp�jnHV>alc>TW]¥nbTWYLX8nbn±a"ip�§X8c1X8nJÉX8n½ZBYbX2_lnb�[¡i2¢a2Tpn�c>T%c1u>X8nL]}X2_lTp�§YbX8nW¹)_>X8nTp¾>V>Y[TpnbnW¢a2Tpn © u>X2Y[c1X¤nÓü�¬Ïü¦� ý6'Y��°Z)DýDTª_>X¤nJTp¾>V>Y[TpnbnW¢a2TpnUc>a-X2Y[ipa2n8üVl¯ü µ ý@' µ °ZMDý­>ulTJ�§_2Z±TWY[ipa"_lTpipZBX2] qºu © X2Y[TpnLT%ZBYbX2_lnb�[¡i2¢a2Tpnµ´
� K�����Zl��¥�� 
¤���ðH_�ðH 3 ¨�Zt�_
 � � p Z O
� ����� 
 � 8®à`Ø àô×xï^àÙ�gØ[à2Ú¥g Ùtô}�õà@7«�i° )p}47@ï
£ µY¶ üK�[ý�%»� �@° '��ð�ð�7' �>8 � �@/�!ËÚQ/)36g)/=7^�gÙÆ8�7¿�2à¤1jÙ Û"à@ô}Lõà@7o8�72Øyò�)eü¦� ýÍ%Ö)PU72-S>ü �~° ý���ð�ð�W�Í)+U�2-S>ü � 8"ý4A
� K�����Zl��¥�� 
¤���ðH_�ðd 3 b�
��
	[�_�
	)
���K p Z OQ� ����

K�U � �~/V!ËÚQ/)3|g9/w7?}472Ú69p×lÚ
��7C�~/¿1jÙó3Û"à~ô}�õ7@/ugB�@/E×xïeà¤�gØ[à2Ú¥g Ùtô}�õà~7=8�72Ø%ò£üK� ýÍ% ü · °6'��ð�ó� · 82ý6' °óò�)eüK�[ýW72×Cï./)g)ï.7r8N72ØòQü¦� ý�%ô¬ÏüK�[ýÂI � °À% · °6'��ð�ð��' � 8+% · 8/¿>�
� K�����Zl��¥�� 
¤���ðH_�×� 3 I � � �[� ��¥�� 
 � ào�2Ùðg)�gØ\ÙÂßã×"Ùtô}�õà@7o�@/�ïeà`ØÐ}\à[g Ë/^×Yï^à�2 ×lÚ
ô}Lõà@7 ³ ¹Ú>öõ�n/U×xï^àcï^à2Ø�}\à@ô}�õà~7c�~/H×xï^à}Ø�/��@/X}47@1×72ØBÙt�2àCË/U×Yï^à.�2Ùóg9�gØ\ÙÂßã×"Ùtô}�õà~7c�~/Éï^à2Ø�}\à[g@A
��]}X2Y�iWX6¡i2¢X8a��§_l�«ip�§X8q?c1X8n�Y[Tpc>Tpnsipa2qja"Y[�jc1X8nUhTNa"tlZb�jc1XDX8ZBYbXµmFhTpn?c1XHXµmÓX¤q«�§X6¡i2¢X¤aLc1XLTp¾`¨V>Y[Tpnbnµ¢X8aUc>T��º_l�jip�§X8qj�jÌWX6¡i2¢X8aQV>X`YbXLiWX¤c1XDqºu © X2Ysc1XUY[Tpc>T2¦2aluJn±T[Ã�X>¦ ³ ³ ü{21ýp%&�x¾�ü{21ýTI�¿

ÄD2¥°rÚ^´
�Õc>�jnbZBY[�§t>ul�[¡i2¢X8aôc>TEqj� © X6¡i2¢a2Tpn�hTEu>]}X f+u>_s¡i2¢X8a@ö ¹+)nö ò}´�SUTW_la"]^�§_>Xµ¨+n±TTpqjTW]^TW_`ZbaUc>T­÷^aÊV>X2Y�üK�,'('pýp¦pal_lc>TÈßÈhTËu>]}X½qj� © X6¡i2¢X8a1¦8ZBX¤q"­>ulT�'+°ÎöÏüK�[ýp´ SUTW_la"]ª�º_>XÓ¨nbTJVAa"Y�8®àÖg�g)7Qü|g)��/�8®ý½u>]}X^c>�jnbZBY[�§t>ul�[¡i2¢X8a£c>TJqj� © X6¡i2¢a2TpnU_6¢X8a8¨+m8X8Ìp�§X>´kD]�V>X¤nbnba÷ü�ö<% üK�3'^'pýbýDTpnbZ1hX-²>X2tl�jqj�jZBX8c>aE­>u>X2_lc>a-aE_Lhu>]^TWY[a-c>TÏ]�X2Y[iWX8n^c>Tipa"Y[Tpn¯ipalYbY[TpnBVAa"_lc>TW_2Z±TPÉX qj� © X6¡i2¢X8a�c>a÷V>X8n±nba hTE]}X8�ja"Y�a"u � © u>X8qªÉX�Xµm8X8qj�ºXÀ¡i2¢X8a�c1XTp¾>V>Y[TpnbnW¢X8a�c>aQX2Y[ipa}­>ulTU�§_2Z±TWY[qj� © X}a2n½qºu © X2Y[TpnDc>TUTW_2ZBY±X8c1X<ÉX^ZBY±X2_lnb�[¡i2¢X8a=�g´

� K�����Zl��¥�� 
¤���ðH_�ð� 3 V � U�U)
 ¾ � `�ZtMtZð	 � �L
 � ×xï�8®àÖg�g)7B/ug9�
Ëàr�"à"ßãÙh1jÙt�gà@�@7rg)/ " /og97Ö3ï./WÚQ��/�g)/ " � � x 
 ø �tùwú l¯ü{2¢'=� ýTI@'P¿ � ³ ü{21ý6'gÄD2Ï°BÚ�A
�  %



kD]�V>X8nbnba£²>X2tl�jq«�jZBX¤c>aÏVAa"c>T%a"ipa"Y±Y[TWY�TJX%a"ipalYbYµ¸TW_lip�§X}V>Y�aÓm`a"iWX^u>]}X}X¤q«Z±TWYbX6¡i2¢X8ac1XD]}X2Y[iWX6¡i2¢X¤aLc1XHY�Tpc>T2¦ÓVATpqºXUY�TW]^a ¡i2¢X8aDc>TË]}X`Y[iWX8n c>a2nsq§u © X2Y[Tpnsc>TFTW_`ZBYbX¤c1XLT�X8c>�[¡i2¢X8ac>Te]�X2Y[iWX8nLX8a2n½qºu © X2Y[TpnLc>T%nBX>h³ c1X>´
� K�����Zl��¥�� 
¤���ðH_�ðy 3

 � 
0�[��ØKQ� � Z � �LK���P V � U�Uu
 � g)/V9pà ³ ³ ×xï^à?ïeà`ØÐ}\à@ô}Lõà@7/�ö ×xï*8>à[g�g)7^�"à"ßãÙh1jÙt�gà@�@7v8®à2Ø[àC/ug�gpàCï^à2Ø�}\à@ô}�õà~7DA��G7�}�72Ø\Ø-Ù/WÚ
}µÙ�àm�@7W8>à[g4g97Üöà@1×��/WØ[à^à.ï^à2Ø�}Bà@ô}Lõà@7'�2à^Ø�/4�@/�8®à2Ø[à^×xïeàTïeà`ØÐ}\à@ô}Lõà@7 ³ °kAE� à~1 ��/µØ[à@ô}�õà@7.�2àTïeà`ØÐ}\à@ô}Lõà@7�2à�Ø�/4�@/ Ë/w�@/V!�Ú1Ùt�2à 8N/�1jà^/�Íµ×"à~ô}�õà@7 � ³ °¥% ü ³ ³ ÂÐ� � x 
 ø �tùwú l¯ü{2_'*� ý�I3'«¿Lý(Ã� � x 
 ø �tùwú l¯üK�3'521ý&I�'h¿ " 72ÚQ�@/
l¯ü{2¢'=� ýo//lÏü¦�3'�2?ý�}472Ø\Ø�/)g|8N72ÚQ�@/�ï ûà[g=/6õ 8'Ø�/)g4g0õ7@/ug�@7[gJà`ØÐ}47[g��@/./µÚ
�gØ[à@�2à=/�gpà�Ë$ �2à=�2à=�gØ[à2Ú¥g Ùtô}�õà~7-�6/�ï��Ì���@7�8®à[g4g)7 " Ø�/)g|8N/4}��gÙt�Wà@ï./WÚQ��/kA

SU�jÌ\¨+nbT£­>ulTQu>]}X-u>]}X<]�X2Y[iWX6¡i2¢X8a ³ ½q½JhT}c>�§Y[TpZBX`]^TW_2Z±TÏX8ipTpn±nWh³ m2TpqFc>T ³ ½Nn±TQXV>X2Y[Z±�ºY½c>T ³ ½ T^V>Tpq§X}alipa"YbYµ¸TW_lip�§X}c>a¯V>X8nbn±ayö5X8qjiWX2_s¡iWXµ¨+nbT ³ ½q½ ¦?a"u¯nbT[ÃbX>¦ ³ ½ ñäö�¿³g½q½ ´
Ð.ø.µ ü êËé�êËòóüxìBê�çÍïèLç¢ë.ú}ìBë)èLò
¼½TpnbZBX^nbT>¡i2¢X¤a1¦'X`V>Y[TpnbTW_`ZBX2]^a2nLX8nUY[Tpc>TpnDc>TersTpZBY���²l�jTWY>hX2Y[­>ul�jiWX8nW´A� ]^alc>Tpq§X © TW]�c>Tnb�jnbZbTW]�X8nQc>T © YbX2_lc>Tpn�c>�º]ªTW_lnW¢a2Tpn¯n1ha hT¯m"�§Xµm2TpqHX¤ZBYbXµmFhTpnJc>a�ulnba4c>T·]^TpiWX2_l�jnB]ªa2n­>ulTJV>a2nbn±�ºtl�jqj�jZbTW]ÍX%TpnbZBYbulZ\u>YbX6¡i2¢X8a1´NÔ	ipa"_lipTp�jZba}c>TJ²l�jTWYbX2Y�­®ul�§X�TW] Y�Tpc>TpnLc>TJrsTpZBY[�V>TWY±]^�jZbTJaQY�T\�'_>X2]^TW_`Zba}c>TUq§u © X2Y[TpnDTUZBYbX`_lnb�[¡i2¢a2TpnW´SUaDV>a"_`ZbaDc>TËml�jnbZBXDZbT halY[�jipa1¦ÓXD²l�jTWYbX2Y[­>ul�§X-hTFX2V>TW_>X8nFu>]�XLipa"_`m2TW_l�I¸TW_lip�§X © Y>hXµ�1iWX­>ulTJ_6¢X8a}X8c>�jip�«al_>XQ_lTW_>²lu>]5V>alc>TWY½ipa"]}V>ulZBX8ip�ja"_>X¤qÂ¦Aipa"_2Z\ulc>aªV>X`YbX^X}]^alc>TpqºX © TW]nbT © u>Y±X}c>T^nb�jnbZbTW]�X8nHc>T © Y±X2_lc>TpnUc>�§]^TW_lnW¢a2Tpn-hTe_lTpipTpnbn1hX`Y[�ja¯aÏulnba£c>T%fÂTWY±YbX2]^TW_`ZBX8n­>ulTeulZb�jqj�jÌpTW]�TpnbnbTpnH]^TpiWX`_l�«n\]^a2nW´Ô uln±a}c>a2nDipa"_lipTp�jZba2nDc>TJ²l�«TWY±X2Y[­>ul�ºX¯_>X�]^a"c>Tpq§X © TW]5c>T%nb�jnbZbTW]}X8nDV>a2nbn±�ºtl�jqj�jZBXX¬�§_lnBV>T>¡i2¢X8a4ipa"_lnb�jc>TWYbX`_lc>a8¨+nbT<_6h³ m2Tp�jnQc>T¯c>TpZ\X8q§²>X2]^TW_`Zba1¦Nml�jnBu>X8qj�jÌWX6¡i2¢X8a4c>TÏV>X2Y�ZbTpnc>a2nLn±�«n±ZbTW]}X^T^Y[T\¨ ulnba}c>TJV>X2Y�ZbTpnLc>aQ]^alc>Tpqjajñ + #l¦ +@; ¦ +@+ ò[´Ô�Y[T\�'_>X2]^TW_`Zba}c>T^q§u © X2Y�TpnHT%ZBYbX2_lnb�[¡i2¢a2TpnDZbTW]¥nb�jc>aÏulZ±�«qj�jÌWX8c>a-_laÏV>Y[alipTpnbnba£c>T]^alc>Tpq§X © TW]�²l�«TWYAhX2Y[­>ul�«ipa?¦6ipa"_2Z\ulc>aQa¯Y[T\�'_>X2]^TW_`Zba£c>TJTpqjTW]^TW_`Zba2nDm"�jÌp�§_>²la2n^X2V>Y[T\¨nbTW_`ZBX^c>� �1iWulqjc1X8c>Tpne_la�ipa"_2Z\Y[a2qjTUc1X^ipa"_lnb�jnbZ8¸TW_lip�§X}c>a£]^a"c>Tpqja1´�Ô Y�T\�'_>X2]^TW_`Zba}c>Tu>]ÍTpqjTW]^TW_`Zba<VAa"c>T£nbTWYUY[TWV>Y[Tpn±TW_2ZBX¤c>a¯ipa"]^a<u>]}X£nBu>t`¨ Y�Tpc>T"ügV�hX © �§_>X2ýp´T�Hq © u>]�X8nX2tAa"Y[c1X © TW_ln%­®ulT�ZBYbX8ZBX`]x²l�jTWYbX2Y�­®ul�§X¬TW]�Y[Tpc>Tpn%c>TQrsTpZBY[�FVAa2nbnb�§tl�jqj�jZBX2] a-Y[T\�'_>Xµ¨]^TW_`Zba4c>T·q§u © X`Y[TpnW¦Lc>T-ZBY±X2_lnb�[¡i2¢a2TpnW¦½qºu © X2Y[Tpn¯T-ZBYbX2_ln±� ¡i2¢a`Tpn¯TöX¤�º_lc1X�X¤nQ­>ulTE_6¢X8aV>a`nbnb�§tl�jq«�jZBX`]�aQY[T\�'_>X2]^TW_`Zba}c>T%TpqjTW]^TW_2Z±aQX8c8ÃbX8ipTW_2Z±TpnW´
�DnHY[Tpc>TpnD²l�«TWYAhX2Y[­>ul�«iWX¤nJX8­®ul� X2V>Y�TpnbTW_2Z\X8c1X8nHV>Y[alV>alip�«al_>X2]xu>]�X^c>TpnbiWY[�[¡i2¢X8a£Tpn[¨ZBYbulZ\u>YbX8c1X¬c>a2n^nb�jnbZbTW]}X¤nW¦FV>a`nbnb�§tl�jq«�jZBX`_lc>a�nBu>X-TpnBVATpip�¿�1iWXÀ¡i2¢X8aÐTW] _6h³ m2Tp�jn£c>T<X2tln[¨

�  �



ZBYbXÀ¡i2¢X8a-­®ulT<VAa"c>T¬nbTWY^Y[T\�'_>X8c1X-­>u>X2_lc>aÐ_lTpipTpnbn?hX2Y[�ja1´÷¼½TpnbnBX-ipq§X8n±nbT¯c>T<Y[Tpc>T2¦)a2nq§u © X2Y[Tpn�TUX8n�ZBYbX2_ln±� ¡i2¢a`TpnËc>a}_6h³ m2Tp�jnLnBu>VATWY[�ja"Y[TpnHVAa"c>TW]�nbTWY�Y[T\�'_>X¤c>a2nW¦la"u�nbT[Ã�XA¦®VAa8¨c>TW]�nbTWYDnBu>t`¨ Y�Tpc>TpnJc1X¯Y[Tpc>T © qja"t>X8qg´^ÆNnbZ\X8nHn\u>t`¨ Y[Tpc>TpnUfga"Yb_lTpipTW]Íu>]}X�c>TpnbiWY[�[¡i2¢X8a]}X8�jnUc>TpZBX¤qº²>X¤c1X£c>a¯qºu © X2YDa"u¯c1X£Z\YbX2_lnb�[¡i2¢X8a£c>a<_6h³ m2TpqNnBu>V>TWY��«alYp´��5Ù Ú
��/µØð2pà@}4/DTW_`¨ZBY[T<u>]øqºu © X2Y%a"u4ZBYbX2_ln±� ¡i2¢X¤aEc>T<]}X8�jnQX8qjZba4_6h³ m`TpqLT<X-nBu>t`¨ Y[Tpc>T¬ipa"YbY[Tpn\V>a"_lc>TW_`ZbThT^T\fgTpZBu>X8c1X¬X8ZBYbXµmFhTpnLc>T}Z\YbX2_lnb�[¡i2¢a2Tpn%a"u-q§u © X2Y[Tpn%c>TW_la"]^�§_>X8c>a2n�8�72Ø��t3��gØ[à2Ú�gpÙh�gÙt72Ú¥gHT8N7`Ø��t3ó801jà@}�/ug ¦?Y[TpnBV>TpipZ±�«m8X2]^TW_`ZbT2´Ô�V>Y[�§]^Tp�§Y[a¯]^a"YI�1n\]^aeulZb�jqj�jÌWX8c>a¯_lTpnbZBX}X2tAa"Y[c1X © TW] V>X`YbX^XJaltlZbTW_s¡i2¢X8a^c>TJ²l�jT\¨YbX2Y�­®ul�§X^TW]�Y[Tpc>TpnDc>TersTpZBY[�DhTJX^nBu>tlnbZb�jZBul�[¡i2¢X8a¯c>TUZ\YbX2_lnb�[¡i2¢a2TpnW´�ÿLX8c1XªZBYbX2_lnb�[¡i2¢X8a£c>TX8qjZba<_6h³ m2TpqNc>Tpnb� © _>X¯u>]�X¯V�hX © �§_>XEü c>TW_la"]^�§_>X8c1X£n\u>t>V�hX © �§_>X2ýp´^kH]�X}ZBY±X2_lnb�[¡i2¢X8a¯c>TX8qjZba^_6h³ m`TpqHhTLml�«n±ZBX%ipa"]^aeu>]�XUiWX8�j¾>XeV>Y�TpZBXUTUXUnBu>t>V�hX © �§_>X^ipa"YbY[Tpn\V>a"_lc>TW_`ZbTUY[TWV>Y[T\¨nbTW_`ZBX�aQc>TpZBX¤qº²>X`]^TW_2Z±a¯c>TpnbnBX£ZBYbX`_lnb�[¡i2¢X8a1´A��ZBYbX2_ln±� ¡i2¢X¤aQc>T}X8qjZba<_6h³ m2TpqNT^X¯V�hX © �§_>XTW]�­>ulTJTpnbZ?hX^�§_lnbTWY[�jc1X}nµ¢X8a1¦>V>X2YbX}XªnBu>t>V�hX © �§_>X>¦>c>TW_lal]^�§_>X8c1X8nDc>TJnBu>VATWYbV�hX © �§_>X>´

t t
0 1

p

p

0

0

oN� © u>YbX ( ´ ; ¹NÒ>u>V>TWY±V�hX © �§_>X
¼DX%� © u>Y±X ( ´ ; X2V>Y[Tpn±TW_2ZBX`]^a2nLu>]}X}Y[Tpc>T%c>TJrsTpZBY[��_>Xª­®u>X8q6ZbTW]ªa2nLc1u>X8nLZ\YbX2_`¨nb�[¡i2¢a2Tpn£c>T<X8qjZbaÐ_6h³ m2Tpqg´¤�¥� © u>YbX ( ´!#-X2V>Y[TpnbTW_`ZBX-u>]}XEV�hX © �º_>Xö­®ulT-Y[TWV>Y[TpnbTW_`ZBX¬aY[T\�'_>X2]ªTW_2Zba�c1X^ZBYbX2_ln±� ¡i2¢X¤a�� ³ ´rNX`YbXLY[TWV>Y[Tpn±TW_2ZBX`Y ipq§X2YbX`]^TW_2Z±TËX½nbTW]-¸X2_`Zb�jiWXDc1XLn\u>tlnbZb�jZBul�[¡i2¢X8aUc>T�ZBYbX2_ln±� ¡i2¢a`TpnW¦2Xµ¨V>Y[TpnbTW_`ZBX2]ªa2n X8q © u>_lnáV>X¤nbnba2nEñ +@+ ò ¦p­>ulTËV>a`nbnb�§tl�jq«�jZBX`] XLY[TWV>Y[TpnbTW_`ZBX6¡i2¢X¤aÄ_6¢X¤a8¨'²l�jTWY>hX2Y[­>ul�jiWXTp­>ul�«m8X8qjTW_2Z±Tec1X�Y[Tpc>T2¹
ö ��TW]^a8m2T\¨+nbTJX^Z\YbX2_lnb�[¡i2¢X8a}c>TJX¤q«Z±aQ_6h³ m2Tpqg´
ö d+_lnbTWY[T\¨+n±TeX^nBu>t>V�hX © �§_>X>¦>­>ulTeY[TWV>Y[Tpn±TW_2ZBXªaQY[T\�'_>X2]^TW_`Zba}c1XªZBYbX2_lnb�[¡i2¢X8a?´

�  @ 



44

t
01

oN� © u>YbX ( ´!#>¹NÒ>u>t>V�hX © �§_>X
ö o'u>_lc>TW]%¨+nbT%a2n�8�72Ø��t3ó801jà@}4/)g�c1X}Y[Tpc>TUc>Te]�X8�jnHX8qjZbaQ_6h³ m2TpqsTUc1X^nBu>t>V�hX © �º_>XA´
SUT)fga"Yb]}X½nbTW]^Tpq§²>X2_`ZbTeÉXDn\u>tlnbZb�jZBul�[¡i2¢X8aJc>T�ZBY±X2_lnb�[¡i2¢a2TpnW¦`a2nNq§u © X2Y[TpnNZBX`]et)hTW] VAa8¨c>TW]�nbTWY)nBu>tln±Zb�jZBu6h³ c>a2nHV>alYLY[Tpc>Tpn�­®ulTJY�TWV>Y[TpnbTW_`ZbTW]�aen±TWu¯Y[T\�'_>X2]^TW_`Zba'ügV�hX © �§_>X8nBýp´rNX`YbXL�jq§ulnbZBY±X2YsaJulnbaUc1X8n�Y[Tpc>TpnNc>THrsTpZBY[�>²l�jTWY>hX2Y[­>ul�jiWX8nW¦>X2V>Y[Tpn±TW_2ZBX`]^a2nNu>] ]^a8¨c>TpqjaQ­>ulTeY�TWV>Y[TpnbTW_`ZBXQu>] nb�jnbZbTW]}X�c>TeX8­>ul�jnb�[¡i2¢X8a£TJZBYbX`_ln[fÂTWYµ¸TW_lip�§X^c>TJ�§_`fga"Yb]}XÀ¡i2¢a2Tpnü m2TWYÈ� © u>Y±X ( ´ ��% ýp´-ÆNn±nbT<]^alc>Tpq«a�hTQc>�jml�«c>�jc>a�TW]�V�hX © �§_>X8n^­®ulT<Y[TWV>Y�TpnbTW_2Z\X2] X8nX8Zb�jml�jc1X8c>TpnHc>TJX¤­®ul�jnb�[¡i2¢X8a1¦?ZBYbX`_lnB]^�jnbnW¢X8a^TJY[TpipTWVs¡i2¢X¤a}c>TUc1X8c>a2nW´)ÿLX8c1X^u>]}X^c>Tpnbn\X8nZBX2Y�T\fÝX8n%TpnbZ1hX-Y[TWV>Y[Tpn±TW_2ZBX¤c1X·_>X-Y[Tpc>T¯c1X»� © u>Y±X ( ´ ��% VATpq§X8nQV�hX © �§_>X8n 5�/µØ.ÁUà@�@7[gp¦Ö6Ø[à2Ú�g�TJ�jZJ��TpipTWV6¦sY[TpnBVATpipZb�jmÓX2]^TW_`ZbT2´UÔ�iWX2_>X8qNX8ZBYbXµmFhTpn�c>a¯­>u>X8q�i'ulTW]ÍX¤nH�§_`fga"YI¨]}X6¡i2¢X¤a�hT¯Y[TWV>Y[Tpn±TW_2ZBX¤c>aöVATpqjaÐq§u © X2Yo}\à2Ú1à~1«´EÔUtln±TWY[m2T¯­>ulT¯TpnbZbT£qºu © X2Y4hT£�§_2Z±TWY[ipa8¨_lTpipZBX8c>a-ÉX8nHV�hX © �§_>X8n½�«ZDÞ�YbX`_lnLT.{�/4}�/´8QV>a"YLX`Y[ipa2nLTW]5X`]etAa2n�a2nLnbTW_`Zb�jc>a2nW´)ÿ�a"]^am2TW]^a`nË_>X8n)nBu>t>V�hX © �§_>X8nW¦lTpnbn±TLq§u © X2Y)nbTWY>hXUY[T\�'_>X¤c>a1¦lc1X2_lc>aJa"Y�� © TW] XUc>a`�«n�q§u © X2Y�TpnW´¼DX � © u>YbX ( ´ �@� X2V>Y[TpnbTW_`ZBX2]^a`n<X8n¯nBu>t>V�hX © �§_>X8n¬­®ulT4Y[TWV>Y[TpnbTW_`ZBX2] X4ZBY±X2_ln[¨]^�jnbnW¢X¤a1¦'Y�TpipTWVs¡i2¢X8a¯T^aQc>TpZBX¤qº²>X`]^TW_2Z±a¯c>aQiWX2_>X¤qÂ´�� V�hX © �§_>X£­>ulT^c>TpnbiWY[Tpm2T^a¯V>Y[a8¨ipTpnbnba c>T<ZBYbX`_lnB]^�jnbnW¢X8a6üpÖ6Ø[à2Ú�gbýUZbTW]øipa"]^aW8�72Ø��t3ó801jà@}4/)g^a2n}q§u © X2Y[Tpn ¶ L QF� ¦ ¶ � ¶ S · ¦O=± QF� T ¶ ± · S QFR ¦?Y[TWV>TpipZb�jm8X2]^TW_`ZbT2´ËÆÇnbnbTU]^alc>Tpq«a£V>a2nbn±�ºtl�jqj�jZBX£X}Y[TpZBYbX`_lnB]^�jnbnW¢X8a%c1X�§_`fÂalYb]}X6¡i2¢X8a�iWX8nba^TpnbnBX}_6¢X¤a}nbT[ÃbX}X8c>Tp­>u>X8c1X2]^TW_`ZbTJY[TpipTWtl�jc1X>´
�ÍV�hX © �§_>X^{�/�}4/�8EZbTW]øipa"]^ar8N72Ø4�t3ð8¹1«à~}�/ugea2n^q§u © X2Y�Tpnjï./WÚ¥gJTEØ�/�}472Ú¥�"´ÐÆÇnbnbTV>Y[alipTpnbnba¯qI¸T}X��§_`fÂa"Y±]}X6¡i2¢X8a¯TW_`m"�§X8c1X¯VATpqja<ZBYbX`_lnB]^�jnbnba"Yã¦1TW_`m"�§X£a<Y[Tpipal_>²lTpip�º]ªTW_2Zbac1X<Y�TpipTWVs¡i2¢X8a<c1X£�§_`fga"Yb]}X6¡i2¢X¤a<T}m2a`q«Z\X¯X¯X © u>X2Y[c1X`YUV>a"Y%u>]}X¯_la8mÓX¯�§_`fga"Yb]}XÀ¡i2¢X8a<XnbTWYLY�TpipTWtl�«c1XA´ËÔ qºu © X2Y�}\à2Ú1à@1NhTJY[TWV>Y�TpnbTW_2Z\X8c>aQV>Tpqja2nDq§u © X2Y[Tpn�ïc/µÚ�g�T}Ø�/�}472Ú��l´

�  @$



Trans Recep

Canal

Ler 
Dados

r_inf

r_proc

oN� © u>YbX ( ´ ��% ¹NÒ>u>VATWYbV�hX © �§_>Xª¨��D­®ul�jnb�[¡i2¢X8a£TJÞ�Y±X2_ln[fgTWYW¸TW_lip�§X^c>T^d+_`fga"Yb]}X6¡i2¢a`Tpn

mens

env_mens

p_mens
retrans

reconh

rec_recon

aguarda

Trans

r_inf

r_proc

mens_perd

mens

reconh

p_reconh

reconh_perd

ag_mens

rec_mens

env_recon

mens_receb

Recep

mens

reconh
Canal

oN� © u>YbX ( ´ �~� ¹NÒ>u>t>V�hX © �§_>X8n½¨E�H­>ul�jnb�[¡i2¢X8aQT^Þ�Y±X2_ln[fgTWYW¸TW_lip�§X^c>TJdI_`fÂa"Y±]}X6¡i2¢a2Tpn

�  (



Ð.ø�Ð ü êËé�ê5é}êDýÐê)ð çsì��·ê½í0î¯ñDçsì3Ñ)èLé}èªí ê)ð ê�çsí�ìpï¥ï� ò?ð�ìbëFè
��Tpc>TpnNc>T�rsTpZBY[�NhTFu>]	fÂa"Y±]}X8qj�jnB]^aL­>ulTLV>a2nbn±�ºtl�jqj�jZBXJX½Tp¾>V>Y[TpnbnW¢X8a½c>aHipa"]�V>a"Y[Z\X2]^TW_`¨Zba£c>�§_s¸X2]^�jipa¯c>T^nb�jnbZbTW]}X8nU­>ulTJZ±TW_>²>X2]ÍX8Zb�jml�«c1X¤c>TpnUipa"_lipa"YbY[TW_`ZbTpnW¦6X8nbnµh³ _liWY�a"_>X8nUT_6¢X8a8¨+c>TpZ±TWYb]^�§_6h³ nbZb�jiWX8nW´�Ôôipa"_lipTp�jZba^c>TDZbTW]}V>a^_6¢X8aUfga2�?Tp¾®Vlqj�jip�jZBX8c>aQ_>X%c>T\�'_l�[¡i2¢X8a^a8¨Y[� © �§_>X8q>c1X8nFY�Tpc>TpnFc>TLrsTpZBY[�g´N¼LaUTW_`ZBX2_`Zba1¦8_>XDTpnBVATpip�¿�1iWXÀ¡i2¢X8aJc>TLn±�«n±ZbTW]}X8nNc>T�ZbTW]}VAaY[TWX8qg¦1Xµm8X8qj�ºXÀ¡i2¢X8aQc>TUc>Tpn±TW]}V>TW_>²la¯TJV>Y[altlq«TW]�X8nHc>TUTpn±iWX8qja"_>X2]^TW_`Zba·ü|g)})�x/��2×x1jÙ�Ú`ÛÓý�hT_lTpipTpnbn1hX`Y[�§X·X»�§_2ZBY�a"c1us¡i2¢X8a-c>T¯Y[TpZBX2Y�c>a2nUc>TQZ±TW]}V>a1´¬¼LTpnbZ\X¯nbT>¡i2¢X8a-X2V>Y[TpnbTW_`ZBXµ¨+n±TQXY[Tpc>T%c>TJrsTpZBY[�6ZbTW]}VAa"Y[�jÌWX8c1X�c>TpZbTWYb]^�§_6h³ nbZb�jiWXWñ! uò�ñ!$~�)ò[´kD]}X£a"ulZ\YbX¯]}X2_lTp�§YbX£c>T}n±T}ZBYbX8Z\X2YHY�Tp­®ul�jnb�jZba2n%ZbTW]}VAa"YbX8�jneX¤ZBYbXµmFhTpnLc1X8n^Y[Tpc>Tpnc>TUrsTpZBY[��hTLX8Z\YbXµmFhTpn�c>a^V>a"_`ZbaJc>TDml�«n±ZBXJV>Y[alt>X2tl�jqÂh³ nbZ±�«ipa�c>aec>�jnBV>X`Y[aJc1X8n)ZBYbX2_ln±� ¡i2¢a`TpnW´SU�jm2TWY[nba`nQX2ulZba"Y�TpnªV>Y�a"V>ulnbTWYbX2]ø�º_lc>TWVATW_lc>TW_2Z±TW]^TW_2Z±TöX X8nbnbalip�§X6¡i2¢X8a-c>T·Y[TpZ\X2Y[c>a2nc>TJc>�jnBV>X`Y[aQTp¾>V>al_lTW_lip�ºX¤qº]ªTW_2ZbT^c>�jnbZBY��ºt>u6h³ c>a2nQÉX¤nHZBY±X2_lnb�[¡i2¢a2TpnW´FÆÇnbnBX8nDY[Tpc>TpnHnµ¢X8a^c>T\¨_la"]^�§_>X8c1X¤neY[Tpc>Tpn^c>TQrsTpZBY��NTpnbZbali hX8nbZb�jiWX8nW¦sV>a2�jn%a<ipa"]}VAa"Y[ZBX`]^TW_2Z±a¯c>TpnbnBX8n^Y[Tpc>TpnV>alc>TJn±TWY�c>TpnbiWY[�jZba¯V>a"Y½u>]5V>Y[alipTpnbnba}TpnbZ±a"i hX8n±Zb�jipa1´Æ)_2Z\Y[T<X8n£c>�«m`TWY[nBX8n<X2tAa"Y[c1X © TW_lnQc>T-Y[Tpc>Tpn¯c>TErsTpZBY[�L­>ulT-ZBYbX8ZBX`]îY�Tp­®ul�jnb�jZba2nZbTW]}VAa"YbX8�jnW¦>X2V>Y�TpnbTW_2Z\X2]^a2nLX8q © u>]}X¤nÄV>Y�a"V>a2n±ZBX8n�ipa"]�Y[Tpq§X6¡i2¢X8a·ÉXÈfga"Yb]}X%TW]�­>ulTUa2nZbTW]}VAa2nLnW¢X¤a}TpnBV>Tpip� �1iWX8c>a`nW¹

ö Ô�ZbTW]}V>a¯V>alc>TJTpn±ZBX2YLX8n±nba"ip�§X8c>a¯X8a2n�q§u © X2Y�TpnW¦1al_lc>TeX8nH]�X2Y[iWX8nLX2Yb]�X8ÌpTW_>Xµ¨c1X8nÊ_la`nHq§u © X2Y�TpnHc>T^nBX>h³ c1X>¦6X2V�ha2nDa£c>�«n\V>X2Y[a£c>Tªu>]�X}ZBY±X2_lnb�[¡i2¢X8a1¦>n?haQTpnbZ\X2Yp¢X8ac>�«n\V>a"_6h³ m2Tp�jn<V>X2YbXöc>�«n\V>X2YbX2Y£u>]}XE_la8mÓX ZBYbX`_lnb�[¡i2¢X8aÐX2V�ha2n£u>] c>TpZbTWYb]^�§_>X8c>aZbTW]}V>a�­®ulT-hTJX8nbnbalip�§X8c>aQX8a}q§u © X`Yp´
ö Ô÷Z±TW]}V>aUV>alc>T�TpnbZBX2YsX8nbnbalip�§X8c>aQÉX8nN]}X2Y[iWX¤nW¦Wal_lc>TÄX¤ná]}X`Y[iWX8nNV>a2nbn\ulTW] u>]}X�º_`fga"Yb]�X6¡i2¢X8aJ­>ulTD�º_lc>�jiWX^­>u>X2_lc>a}XJ]�X2Y[iWXUTpn±ZBX2Y>hXÈc>�«n\V>a"_6h³ m2Tpq�V>X`YbXUc>�jnBV>X2Y±X2YX^ZBYbX2_ln±� ¡i2¢X¤a1´
ö Ô�ZbTW]}V>a�hTJX8nbn±a"ip�§X8c>a·ÉXªZBYbX2_lnb�[¡i2¢X8a?´
¼½TpnbZBX»nbT>¡i2¢X8a1¦sZBY±X8ZBX2]^a`nHc1X8n}Y[Tpc>Tpn^c>T¯rsTpZBY[�)ZbTW]}V>alY[�jÌWX8c1X8nJc>TpZ±TWYb]^�§_6h³ nbZb�jiWX8nipa"]�Z±TW]}V>a2nDX8nbnbalip�§X8c>a2n}ÉX8nLZBYbX`_lnb�[¡i2¢a2TpnW´F¼½TpnbZBX^ipq§X8n±nbTJc>T^Y[Tpc>T2¦'X`V�ha2nHX^nbTW_ln±�ºtl�jqj� ¨ÌWX6¡i2¢X8aUc>TLu>]}XDZ\YbX2_lnb�[¡i2¢X8aUaUc>�jnBV>X2Y�aUc>TpnbZBXDc>Tpm2TLalipa"YbY�TWYNX2V�ha2nsaUZbTW]}V>aJX¤nbnbalip�ºX¤c>a1´

� K�����Zl��¥�� 
¤���×���t� 3 RTK���KW¨EKQPw�_
0�[Z7� � � ��� ×Yï^à£ØÐ/4�@/��@/���/��gØ\Ù\��/�ï�8�72ØBÙ�;pà@�2àÙË/×xïeàW�2×u801jàB¯P�+%Íü�¯ ³ '3�£ý " 72Ú
�~/}��û Ë/¯×Yï^àEØ�/4�@/oïeà`ØÐ}\à@�2àW/^S Ë/£×xï ��/���72Ø��¹	)CöG¾¢}47@ïo¯[)�ÍW×x/}à[g4g)7�}WÙ à}à=}\à@�2à=�gØ[à2Ú¥g Ùtô}�õà@7���LÉ�~/�¯ ³ ×YïÄ��/�ï�8�7 ¸ L A
�  @,



ÆÇnbnBX»ipqºX¤nbnbT£c>TÏY[Tpc>Tpn%c>TÏrsTpZ\Y[�FZbTW]�V>a"Y[�jÌWX8c1X¤nW¦NV>alc>TQnbTWY%ipq§X8nbn±�¿�1iWX¤c1X<ipal]^ac>T£c>�«n\V>X2Y[aEX8Z2¸a"]ª�«ipa¬a"u c>TQc>�jnBV>X2Y�a·c>T£ZBYµ¸TpnUf+X8nbTpnW´¬¼HX8n^Y[Tpc>Tpn^a"_lc>T£a·c>�jnBV>X`Y[ac1X8n�ZBYbX`_lnb�[¡i2¢a2TpnQhTHX8Z`¸a"]^�jipa1¦"X¤nÄ]�X2Y[iWX8n�V>TWYb]}X`_lTpipTW]5_la2n�q§u © X2Y[Tpn�c>TUTW_`ZBYbX8c1XÈc1X8nZBYbX`_lnb�[¡i2¢a2TpnLX8Z>hT�a%ZbTW]}V>a}X8n±nba"ip�§X8c>a<ÉXÈZBYbX2_lnb�[¡i2¢X8a^ZbTWYÇnb�jc>a�ibipa"_ln\u>]^�jc>a Á THTW_`ZW¢X8a^X8n]}X2Y�iWX8n�nW¢X8aeY�TW]^a8m"�jc1X8nLc>a`nËq§u © X`Y[Tpn�c>TUTW_2ZBY±X8c1X%TU�º]ªTpc>�ºX¤ZBX2]^TW_`ZbTJX2Yb]�X8ÌpTW_>X8c1X8n_la2nLq§u © X`Y[TpnLc>TJn\X>h³ c1X·ü m`TWYN� © u>YbX ( ´ �  2ýp´
M(  )p

1

1

d
1

t

p 1
p

0

t
0

d1

oN� © u>YbX ( ´ �  >¹�ÞsYbX2_lnb�[¡i2¢X8a£ipa"]�SU�jnBV>X2Y[aT�LZ2¸a"]^�jipa
¼DX8nUY[Tpc>TpnJZ±TW]}V>a"Y��«ÌWX¤c1X8nUipa"]�c>�jnBV>X2Y[a¯TW]°ZBYµ¸Tpn�fÝX¤nbTpnW¦ X8a¯nbT}²>X2tl�jqj�jZBX2Y%u>]}XZBYbX`_lnb�[¡i2¢X8a1¦>X8nL]}X2Y[iWX¤nËnµ¢X8a^�º]ªTpc>�ºX¤ZBX2]^TW_`ZbTUipa"_lnBu>]ª�«c1X¤nHc>a2n�q§u © X2Y�TpnLc>TUTW_2Z\YbX8c1X>¦ipa"_`ZBulc>aUnW¢X8aJX`V>TW_>X8n)c>TWV>a2nb�jZBX¤c1X8nË_la2n)q§u © X2Y[TpnNc>TLn\X>h³ c1XJX2V�ha2nNaUZ±TW]}V>a^X8nbnbalip�§X8c>aÉX¯Z\YbX2_lnb�[¡i2¢X8a-c>�jnBV>X2YbX¤c1X>´=�UV>Y[TpnbTW_`ZBX2]^a2n^X8­>ul�ÄX¤neY[Tpc>Tpn^c>T¯rsTpZBY[�FZ±TW]}V>a"Y��«ÌWX¤c1X8nipa"]�c>�jnBV>X`Y[aÏX¤Z2¸a"]^�jipa1¦1VAa2�jnHTpn±nBX8nUV>a2nbn±�ºtl�jqj�jZBX2]�Tp¾>Vlqja"YbX2YDX^ZbTpa"Y��ºX�c>TpnbTW_`m2a2qjml�«c1XV>X2YbX�X8nLY[Tpc>TpnHc>T^rsTpZBY[� _6¢X8a8¨+Z±TW]}V>a"Y��«ÌWX¤c1X8nW´¼DX8nUY[Tpc>TpnUZbTW]}VAa"Y[�jÌWX8c1X8nDipa"]�c>�jnBV>X2Y�aÏX8Z`¸a"]^�jipa1¦6u>]}X£ZBYbX2_ln±� ¡i2¢X¤aÏX8a£nbTWYD²>Xµ¨tl�jqj�«Z\X8c1X>¦Ju>] ipa"_`ZBX8c>alY}ipa"] a�ZbTW]}VAa÷X8nbnbalip�§X8c>a ÉX ZBYbX2_lnb�[¡i2¢X8a�hT-�§_l�jip�§X8c>a1´5Ôipa"_`ZBX8c>a"Y�hTJc>TpiWY[TW]^TW_`ZBX8c>a£XQu>]}XªZBX8¾>X^ipa"_lnbZBX`_2ZbT2´(ÔUu>X2_lc>a£a}ipa"_`ZBX8c>a"Y½X8Zb�§_ © Ta}m8X8qja"Y�ÌpTWY[a1¦?X^ZBYbX2_ln±� ¡i2¢X¤a}c>�jnBV>X2YbX>´ÔUtln±TWY[m2T\¨+nbT2¦8ipa"_`ZBulc>a1¦µaHV>Y[altlq«TW]�XD­®ulT)nbTFZbTW]	­>u>X2_lc>aHc1u>X¤n�ZBY±X2_lnb�[¡i2¢a2TpnsTpnbZW¢X8a²>X2tl�jqj�jZBX8c1X8nQV>X`YbX<u>]}X»c1X8c1X-]}X2Y[iWXÀ¡i2¢X8a ³ ½ ´<¼DX£� © u>YbX ( ´ � $£ZbTW]^a2n^u>]}X-Y[Tpc>T­>ulTeY[TWV>Y[Tpn±TW_2ZBXªTpnbnBX%nb�jZBu>X6¡i2¢X8a?´¼½TpnbnBX4Y[Tpc>T2¦DXEZBY±X2_lnb�[¡i2¢X8a�­>ulT·n±TWY>hXEc>�jnBV>X`YbX8c1X4nbTWY>hX4X8­>ulTpq§X4­®ulTEV>a`nbnBul�§Y£a]^TW_la"Y)ZbTW]�V>a}X8nbnbalip�§X8c>a1´NkD] f+X8Zba%�§_2ZbTWY�TpnbnBX2_`ZbT<hTHY[Tpn±nBX8qjZBX8c>a^ipa"]�aJc>�jnBV>X`Y[a}c>Tu>]}X¬c>TpnbnBX¤neZ\YbX2_lnb�[¡i2¢a2TpnW¦)V>a"Y%Tp¾lTW]}Vlqja1¦NnBu>VAa"_>²>X ¸ °uI ¸ ²8¦sa-­>ulT<V>Y[a"V>alY[ip�ja"_>Xa4c>�«n\V>X2Y[a÷c1X ZBYbX`_lnb�[¡i2¢X8aN�l°W´ ¼½TpnbnbT-iWX8n±a1¦�­®u>X¤qUnbTWY>hX4X4nb�jZBu>X6¡i2¢X8a4c>a�ipa"_`ZBX8c>a"YX8nbn±a"ip�§X8c>aEÉX^ZBYbX`_lnb�[¡i2¢X8a
��²8¦1X2V�ha2nDa}c>�jnBV>X2Y�aQc>T��l°Ëë��Dq © u>]}X8nUV>a2qgh³ Zb�jiWX8nUZ8¸TW] n±�«c>aulZb�jqj�jÌWX8c1X8nJV>X2YbX%ZBY±X8ZBX2Y)TpnbnbTJV>Y�a"tlqjTW]}X>¦?TW_2ZBY�TUTpnbnBX8nW¹

�  @�



t t1 2, ,
d d
1 2

p

p p

0

1 2

oN� © u>YbX ( ´ � $>¹ ûEX2Y�iWX6¡i2¢X8a'�HX`tl�«qj�jZBX2_lc>a¯SJu>X¤nHÞ�Y±X2_lnb�[¡i2¢a2Tpn
ö ��TWX2]^a2n±ZBYbX © TW]»¹Lc>TQX8ipalY[c>aQipal]�TpnbnBX¯V>a`qÂh³ Zb�jiWX>¦)X£iWX8c1X£c>�jnBV>X2Y[a¬c>TeZ\YbX2_`¨nb�[¡i2¢X8a¯Zbalc>a2nHa`nUipa"_2Z\X8c>a"Y[TpnDc>T}Zbalc1X8nUX8nUZBYbX2_ln±� ¡i2¢a`TpnUnbTWYp¢X8a¯Y[Tp�§_l�jip�ºX¤c>a2nW¦sa"unbT[Ã�X�_lTW_>²"u>]}Xª�º_`fga"Yb]�X6¡i2¢X8aQX2_`ZbTWY[�ja"Y�hTJY[T © �jnbZBYbX¤c1X>´
ö ÿ�a"]�û-TW]�ha"Y[�§X>¹s_lTpnbnBX%V>a2qgh³ Zb�jiWX>¦>­>u>X2_lc>aJalipa"YbY�TÄu>] c>�jnBV>X2Y[a%c>TÊu>]}XDZ\YbX2_`¨nb�[¡i2¢X8a1¦ a`nUipa"_2Z\X8c>a"Y[TpnUX8nbnbalip�§X8c>a2n^X£iWX8c1X¯ZBY±X2_lnb�[¡i2¢X8a¯­>ulT}nbT^Zba"Yb_>X£c>Tpn\X2tl� ¨q«�jZBX¤c1X£nW¢X8a¯Y[Tp�§_l�«ip�§X8c>a`nW´}ÔDnUipa"_`ZBX8c>a"Y[TpnDc1X8nUZBY±X2_lnb�[¡i2¢a2TpnU­>ulTªVATWYb]}X2_lTpipTW]²>X2tl�jq«�jZBX¤c1X8nÊ]�X2_2Z8¸TW]�a2nLnbTWuln½mÓX8qja"Y[Tpnµ´
rNX`YbX¯�jq§ulnbZBYbX`Y^aÐulnba-c1XEY[Tpc>Tpn�c>T<rsTpZBY[�FZ±TW]}V>a"Y��«ÌWX¤c1X8n}c>TpZbTWYb]ª�º_6h³ nbZ±�«iWX¤nW¦LXµ¨V>Y[TpnbTW_`ZBX2]ªa2neX-]^alc>Tpq§X © TW]Õc>T<u>]Õnb�jnbZbTW]}X»c>T¯ipa"_2Z\X © TW]Ínµh³ _liWY�a"_la÷ü m2TWYÈ� © u`¨YbX¬Y[T\fÝY�Zbi � ýUV>alYeY�Tpc>Tpnec>T£rsTpZBY[�FZ±TW]}V>a"Y��«ÌWX¤c1X8nW´<ÆÇnbZbT}nb�jnbZ±TW]}X<VATWY[ipa"YbY[T£­>u>X8ZBY[aTpnbZBX¤c>a2nHü�à ³ 'wà ° '^à ² TÉà Û ýp¦l]^ulc1X2_lc>aUc>THTpn±ZBX8c>aJXUiWX¤c1XUV>ulq«n±aª_lT © X8Zb�jm2aJc>aUn±�«n�¨ZbTW]}XÈc>THY[Tpqpha © �ja1´ÇSUTWV>TW_lc>TW_lc>a^c1XUTW_`ZBYbX8c1X£ü�}EýNXDipa"_`ZBX © TW]�V>alc>THnbTWYÇiWY[TpnbipTW_`ZbTü�àFL¹öGàFL d °Bý�a"u£c>TpiWY[Tpn±ipTW_2ZbT¯ü�àFL d °�öGàFLgýp´SU�jml�jc>�º]ªa2nHa£]^a"c>Tpqja£c>TpnbnbT%nb�jnbZbTW]}X^TW]¥c>a2�jnDnBu>t>]^alc>Tpq«a`nW¹Fa�c>a}nb�jnbZbTW]}X�c>Tipa"_`ZBX © TW]ÍV>Y�a"V>Y[�§X2]^TW_`ZbT}c>�jZba¬T}c>a<nb�jnbZ±TW]}X£c>TQY[Tpqpha © �ja1´¯Ô�n±�«n±ZbTW]}X£c>T¯Y[Tpqpha © �jaü m2TWYá� © u>YbX ( ´ � ,2ýÑfÂalYb_lTpipTÊu>]�XUfga"Yb]�XDc>TUa"_lc1XUipa"] +@%~% ï�gNTW] _6h³ m2Tpq X8qjZba^T +@%@%ï�gUTW]�_6h³ m2TpqLt>X8�j¾"a?´Q��TWV>Y[Tpn±TW_2ZBX`]^a2n^a<_6h³ m2TpqLt>X8�j¾"a-V>a"Y%u>]}X<]}X`Y[iWX<_la¬qºu © X2Y· ® s z<TUa¯_6h³ m`TpqáX8qjZba¯V>alYLu>]}X£]}X2Y[iWX}_la£q§u © X2Y · ® R�ý ´��DnÊ]^ulc1X2_s¡iWX^c>T^_6h³ m2TpqNnW¢X8aY[TWV>Y[Tpn±TW_2ZBX¤c1X8nÊVATpq§X8nJZBY±X2_lnb�[¡i2¢a2Tpn���z ý T[� ý zs´UÔUt>TpnbTWY[m`T\¨+nbT}­>ulTeTpn±nBX8nUZBYbX`_lnb�[¡i2¢a2TpnZ8¸TW] X¤nbnbalip�ºX¤c>aQX^Tpq§X8nDa}ZbTW]}VAa}c>T +@%@% ï�gp´¼DXÈ� © u>YbX ( ´ � ,^X2V>Y[TpnbTW_`ZBX2]ªa2nLX}X8qjZbTWYbX6¡i2¢X¤aec1X�]}X2Y[iWX6¡i2¢X¤aec>a`nLq§u © X2Y[Tpn · ® s z¯T· ® s ý TDfÝu>_s¡i2¢X¤a}c>a}ZbTW]}VAa1´Ôþnb�jnbZbTW]}XÈc>THipa"_`ZBX © TW]5ü m2TWYs� © u>YbX ( ´ � �2ýNV>a`nbnBul�1­>u>X8ZBY�aJTpnbZBX¤c>a2nW¦2Y[TWV>Y[Tpn±TW_`¨ZBX8c>a`náVATpq«a`nFq§u © X2Y[TpnEà ³ 'jà_°4'Wà�²ÇTÉà¹Û8¦8c>a2�jnFq§u © X2Y[TpnN­>ulTHY[TWV>Y�TpnbTW_2Z\X2]�aJX¤q¿f+X2tATpZba

�  +



X clk

S S0 1

Sistema
de

Contagem

oN� © u>YbX ( ´ �)( ¹sÒl�«n±ZbTW]}X�c>TJÿ�a"_`ZBX © TW]

t (10 s)
-6

HM(clk  )

LM(clk  )
t (10 s)

-6

1

1

clk

clk

L

H

t
t

HL
LH

0.7

0.7

0.7 1.4 2.1 2.8

oN� © u>YbX ( ´ � ,>¹��ÄTpq ha © �ja

�  ;



c>TDTW_2ZBY±X8c1X1ü�} % % TD} % � ýNTUX8nFZBY±X2_lnb�[¡i2¢a2Tpn�­®ulTUY[TWV>Y[Tpn±TW_2ZBX`] X¤nË]^ulc1X2_s¡iWX8n�c>TTpnbZBX¤c>a1¦lnbT © u>_lc>a}a}Tpn±ZBX8c>aQX2_`ZbTWY[�ja"Y)TJX^TW_`ZBYbX¤c1X>´NÆNnbnBX¤nËZ\YbX2_lnb�[¡i2¢a2TpnLZ8¸TW]�ZbTW]}VAa2nc>Tc, %@% ï�gLX8nbn±a"ip�§X8c>a1´

clk

clk

H

L
HL

LHt
t

S S SS 0 1
2 3

X

X = 1

= 0

0.7

0.5

0.7

0.5 0.5 0.5

0.5

0.5
0.50.5

oN� © u>YbX ( ´ � �>¹sû-a"c>Tpqja

�  @#



� $ %



â ãåäçæè
é=êÄë¹ì þ

� � � � 
�� �
 �� �Í�

¼½TpnbZbTDiWX2V6h³ ZBulqja1¦'X`V>Y[TpnbTW_`ZBX2]^a2n)c>a2�jnLTp¾lTW]}Vlqja2nLc1X^ulZb�jqj�«ÌWXÀ¡i2¢X8aQc1X¤nÄY�Tpc>TpnLc>TJrsTpZBY[�_>X<]ªa"c>Tpq§X © TW]°c>TQn±�«n±ZbTW]}X8n^Y[TWX8�jnW´QdI_l�jip�ºX¤qº]ªTW_2ZbT¬c>TpnbiWY[Tpm2TW]ªa2neu>]Õ]ÐhTpZbalc>a¯c>TZBYbX`_lnbiWY[�[¡i2¢X8a�c>TÐV>Y[a © YbX2]}X¤n¯ipa"_lipa"YbY[TW_`ZbTpn¯TW] �UäLä���� V>X`YbX�Y[Tpc>Tpn<c>T4rsTpZBY[�g´�UäLä�����hTÊu>]}X%qj�§_ © u>X © TW] c>TJV>Y[a © YbX`]}X6¡i2¢X8a1¦8�§]}VlqjTW]^TW_`ZBX8c1X�XeV>X`Y[Zb�§Y)c>TQä\-Q�Ë¦V>Y[a`Ã TpZBX¤c1XUV>X2YbXUTp¾>V>Y[Tpnbn\X2YFX8q © alY[�jZB]^a2n)ipa"_lipa"YbY[TW_`ZbTpnW¦lV>a2n±nb�§tl�«qj�jZBX2_lc>a£XUc>TpnbiWY[�[¡i2¢X8ac>T}X2Vlqj�jiWX6¡i2¢a2TpnJX8ZBY±XWm)hTpn½c>TJipa2qjT>¡i2¢a2Tpn%c>TeV>Y[alipTpnbnba2nUipal_lipa"YbY[TW_`ZbTpnW´DÿLX8c1X£V>Y[a"ipTpn±nbac>T¯u>]}X-X2Vlqj�«iWXÀ¡i2¢X8aEc>TpnbiWY[Tpm`T¯a<ipa"]}VAa"Y[ZBX`]^TW_2Z±a<c>T¯u>]îX¤nBV>TpipZbaEV>X2Y�Zb�jiWulqºX`Y^c1X�§]}VlqjTW]^TW_`Z2¡i2¢X8a1´ÔDn£V>Y[a © YbX`]}X8n^TW]��UäLä���� nW¢X8aEipa"_ln±ZBYbu6h³ c>a2nQX8Z\YbXµmFhTpnJc1X-ipa"]^tl�§_>X6¡i2¢X8a4c>TV>Y[alipTpnbnba2n�8'Ø\Ùhï^Ùt�gÙh��7[g ´¯¼½TpnbZbT}iWX`V6h³ Z\ulq«a?¦FX2V>Y[TpnbTW_`ZBX2]ªa2nUa2ne]ªa"c>Tpqja2n^t�hX8nb�jipa2n^TW]Y[Tpc>TpnDc>TersTpZBY�� ­®ulT}Y[TWV>Y�TpnbTW_2Z\X2]�a2nUV>Y[alipTpnbnba2nHV>Y��º]ª�«Z±�«m`a2nUTeu>]}Xªfga"Yb]}X^c>T%a"t`¨ZbTW_s¡i2¢X8aUc>TL]^alc>Tpqja2nË]�X8�jnNipa"]}VlqjTp¾"a`nËX8ZBY±XWm)hTpn6c1X8nFY�Tpc>TpnËt�hX8nb�jiWX8nNT�TpnbZ\YbulZBu>YbX8nN­>ulTV>a`nbnb�§tl�jq«�jZBX`]ÍX^ipa"]^tl�§_>X6¡i2¢X8a}c>TpnbZ±TpnÊ]^alc>Tpqja2nW´ÿÄa"]^a£nbT © u>_lc>a¯Tp¾lTW]}Vlqja1¦sc>TpnbTW_2m`a2qjm2TW]^a2nJu>]Í]4hTpZbalc>aQc>T}Tpn\V>Tpip� �1iWX6¡i2¢X8a-c>Tnb�jnbZbTW]�X8n^c>T¯ipa"_2Z\Y[a2qjTQ�§_lc1ulnbZ\Y[�§X8q�ñ!$l¦\ @ l¦\ @,>¦� + ¦\ ; ¦ ;~% òHX8Z\YbXµmFhTpnUc1X8n}Y[Tpc>Tpn}c>TrsTpZBY[�g´FÔ V>Y�a"ipTpnbn±a}c>TJ]^alc>TpqºX © TW]�c>a2nHÒl�jnbZ±TW]}X8nLc>TJÿ�al_2ZBY�a2qjTÊÒlTp­�<ulTW_lip�§X8qáV>X`Y[ZbTc1X^c>TpnbiWY�� ¡i2¢X¤a}ipa"]}VAa"Y[ZBX2]ªTW_2ZBX¤q1c>TUiWX8c1X%ipa"]}VAa"_lTW_`ZbT2¦1X8ZBY±XWm)hTpnNc>TJY�T © YbX8n�a"VATWYbXµ¨ip�ja"_>X8�jnW´�� V>X`Y[Zb�§YDc1X8nUY[T © YbX8nDa"VATWYbX8ip�ja"_>X8�jnW¦6nW¢X¤aQipa"_ln±ZBYbu6h³ c1X8nJX8nUY[Tpc>TpnUc>T}rsTpZBY[�TpqjTW]^TW_`ZBX2Y[Tpn)­®ulTU]^alc>TpqºX`] iWX8c1XÈipa"]}V>al_lTW_2ZbT½c>aJnb�jnbZbTW]�X>´_�þY�Tpc>THc>THrsTpZ\Y[� © qja8¨t>X8q�hTFa"tlZb�jc1X%V>Tpq§XUZ>hTpiW_l�jiWXDc>T�fÝulnµ¢X8aUc>Thibq§u © X2Y[Tpn Á ipa"]^u>_lnNc1X8nFY[Tpc>TpnFTpqjTW]^TW_`ZBX2Y�TpnW´ÆNn±ZbTÊV>Y�a"ipTpnbn±a © X2YbX`_2ZbTDXeV>Y�TpnbTWY[mÓXÀ¡i2¢X8a}c1X8nLV>Y[a"V>Y��«Tpc1X¤c>TpnLc1X8nHY[Tpc>Tpn½Tpq«TW]ªTW_2ZBX`Y[Tpn_la·]ªa"c>Tpqja © q«alt>X8qg´��UV>Y[TpnbTW_`ZBX2]ªa2nW¦ X8�§_lc1X>¦Nu>]�]4hTpZbalc>aQc>T£c>�§X © _�ha2n±Zb�jipa<c>T^f+Xµ¨q§²>X8nUTW]�nb�jnbZbTW]�X8nHc>T^ipa"_`ZBY[a`q«T^nbTp­�<ulTW_lip�§X8qFt>X8nbTWX¤c>a<_>X8nÊY�Tpc>TpnUc>TªrsTpZ\Y[��altlZb�jc1X8nnbT © u>_lc>a�aQ]4hTpZ±a"c>a^c>Te]ªa"c>Tpq§X © TW] c>TpnbiWY[�jZba£TW]¡ñ! @ uò ´
� $ �



Þ�ø�÷ �-ç èLéoú¸·ë�¹èLñ ÿ N,N������ ü ê�é}ê�ò�é}êDýÐê)ð çsì
�UäLä����Gñ ;[( òehT}u>]}X£qj�§_ © u>X © TW]°c>TQV>Y[a © Y±X2]}X6¡i2¢X8a?¦>�§]}VlqjTW]^TW_2Z\X8c1X-XQV>X2Y�Zb�§YUc>Tä\-Q� ñ&,@�uò ¦�V>Y[a`Ã TpZ\X8c1XQV>X`YbX£Tp¾®V>Y�TpnbnBX2YUX8q © alY[�jZB]^a2nUipa"_lipalYbY[TW_`ZbTpnW¦�VAa2nbnb�§tl�jqj�jZBX2_lc>aX¯c>Tpn±iWY[�[¡i2¢X8aEc>T¯X2Vlqj�«iWXÀ¡i2¢a2TpnQX8ZBY±XWm)hTpnDc>T¯ipa2qjT>¡i2¢a2Tpn^c>T¯V>Y[a"ipTpn±nba2nW´-ÿLX8c1X¬V>Y[a"ipTpn±nbac>T¯u>]}X-X2Vlqj�«iWXÀ¡i2¢X8aEc>TpnbiWY[Tpm`T¯a<ipa"]}VAa"Y[ZBX`]^TW_2Z±a<c>T¯u>]îX¤nBV>TpipZbaEV>X2Y�Zb�jiWulqºX`Y^c1X�§]}VlqjTW]^TW_`ZBX6¡i2¢X8a1´UdI_l�«ip�§X2]ªa2nJTpnbZ\X^nbT>¡i2¢X8a¯X2V>Y[TpnbTW_`ZBX2_lc>a£a2nUV>Y[alipTpnbnba2nUV>Y[�§]^�jZb�jm2a2nW¦a2nUipa"]^tl�§_>X8c>a"Y�TpnJc>T¯V>Y[a"ipTpn±nba2nUc1X¯qj�§_ © u>X © TW]S�Uä½ä����ÍTW]°TpnbZb�jqja·ù�¼Lo	TQu>]]4hTpZba"c>a^c>T%ZBYbX8c1us¡i2¢X8a�c>TJV>Y[a © YbX`]}X8n�TW]5qj�§_ © u>X © TW]G�UäLä_���xV>X2Y±X}X8nHY[Tpc>TpnDc>TrsTpZBY[�g´¤��nbT © ul�§Y£X2V>Y[TpnbTW_`ZBX2]ªa2n}X-c>TpnbiWY[�[¡i2¢X8a4c>a2nQV>Y[alipTpnbnba`nQV>Y[�§]^�jZb�jm2a2nW¦LX¤nbnb�§]ipa"]^a�c>a2nLipa"]^tl�§_>X8c>a"Y[Tpnµ¹

Ú ¹ ¹ % àEÝh�xÚ Ü àX)��.Ú Ü Å ¹Ì%>± Ü ·6R ë Å Ü ·6R�� ±
ÜÍ�Rð}ü · °�2¹° '��ð�ð�7' · 832B8lýoÜÍMD·X)eü~ï�°V2¹°6'��ð�ð��'�ï�832B8lý
Ü à�l	�Ïü{2�°3'��ð�ó�7'�2B8WýrÜ=Ú�MÉ¯}üf2¹°4'��ð�ó�7'�2B88ý

ö Ô V>Y�a"ipTpnbn±a<V>Y[�§]^�jZb�jm2aw-Qî�Ól��ipa"]}V>alY[ZBXµ¨+nbT^ipa"]ªaQnbT£_lTW_>²"u>]}X¯XÀ¡i2¢X8a<²la"u`¨m2TpnbnbTUalipa"YbY[�jc>a}TUZ±TWYb]^�§_>X}ipal]�nBulipTpnbnba?´
ö -áÖ���� hTUaQV>Y�a"ipTpnbn±a}­®ulT%Tp¾®V>Y�TpnbnBX^aB�~/Bà@��1×7�})¼Ó´
ö�Å ¹ %>±%Y[TWV>Y[TpnbTW_`ZBX}X}X¤ZBY[�§t>ul�[¡i2¢X8aQc1XªmÓX8qja"Y�c1X�Tp¾>V>Y[TpnbnW¢X8a=/^ÉX^mÓX2Y�� hX¤m2Tpq ¾6´
ö ·6R ë Å T ·6R�� ±<Y�TWV>Y[TpnbTW_`ZBX2]Õa2n}V>Y[alipTpnbnba2n}c>T¯qjTp�jZBu>YbXöT¯TpnbiWY[�jZBXE_la2n�iWX2_>X8�jnc>TJipa"]^u>_l�jiWX6¡i2¢X8a1¦6Y[TpnBVATpipZb�jmÓX2]ªTW_2ZbT2´DÔ V>Y[alipTpnbnba£c>T^qjTp�«Z\u>YbX>¦?­®u>X2_lc>a£Tp¾lT\¨iWulZBX8c>a1¦sq+¸T¯X¯�§_`fga"Yb]}X6¡i2¢X¤a·c>�jnBVAa"_6h³ m2TpqH_la-iWX2_>X8qg¦FX¤ZBY[�§t>ul��TpnbnBX¯�§_`fga"Yb]}XÀ¡i2¢X8aÉX£mÓX2Y[�phX8m`Tpq�õ^T}TW_2ml�§X<X8a<V>Y�a"ipTpnbn±a<ZBYbX`_lnB]^�jnbnba"YDa<Y�Tpipa"_>²lTpip�§]^TW_2Z±a·c1X¬Y[T\¨ipTWVs¡i2¢X8aUc1XD�§_`fÂa"Y±]}X6¡i2¢X8a1´sÔôV>Y[a"ipTpn±nbaUZBYbX2_ln\]^�jnbnba"YsTW_`m"�§XUX8Z\YbXµmFhTpn c>aUiWX2_>X8qlamÓX8qja"YÇc1XJTp¾>V>Y[Tpnbnµ¢X8a�/)TÊX © u>X2Y[c1XDa^Y[Tpipa"_>²lTpip�§]^TW_`Zba}c>aeV>Y�a"ipTpnbn±aªY�TpipTWVlZba"Yp´
ö Ól� hTea¯ipal]etl�§_>X8c>alYDipa"_lc>�jip�«al_>X8q�­®ulT}Z±TW]�ipa"]^a<X2Y © u>]^TW_2Z±aÏu>]°q«�jnbZ\X¯c>TZbTWYb]^a2nF_>XÊfÂalYb]}X ·,L 2 L ¦`a"_lc>T ·,L hTDu>]}XUTp¾>V>Y[TpnbnW¢X¤aJqpha © �jiWX%T�2 L u>] V>Y�a"ipTpnbn±a1´
ö ��5NÖ hTªu>]Õipa"]^tl�§_>X8c>a"YÈ­®ulT£ZbTW]°ipa"]^a<X2Y © u>]^TW_2Z±a<u>]}X¯qj�jnbZBX¬c>T¯X8qjZbTWYI¨_>X8Zb�jmÓX8nJ_>XÏfÂalYb]}X²ïwL{2BL[¦6a"_lc>T}iWX8c1X ï�L}hT}u>]}X£Tp¾>V>Y[TpnbnW¢X8a © u>X2Y[c1X£Tm2BL�u>]V>Y[a"ipTpn±nba1´��5V>Y[�§]^Tp�§YbX»Tp¾®V>Y[Tpn±nW¢X8a © u>X2Y�c1X}­>ulT}nbT^Zba"Y±_>X}m2TWY�c1X8c>Tp�§YbX<X8Z±�«m8XaöV>Y�a"ipTpnbn±a·ipalYbY[TpnBVAa"_lc>TW_2Z±T2´EÆNnbZBX`_lc>a·c1u>X¤n}Tp¾®V>Y�TpnbnW¢a2Tpn © u>X2Y�c1X8n}²>X2tl�jq«� ¨ZBX8c1X8n^TW] u>] c1X8c>aÐ]ªa"]^TW_`Zba1¦Fu>]}X¬c1X8n£X8qjZbTWYb_>X8Zb�jm8X8n�hT£Tpnbipa2q§²l�jc1X4_6¢X8a8¨c>TpZbTWYb]^�§_l�jnbZb�jiWX2]^TW_`ZbT2´PÔUu>X2_lc>aÏ_lTW_>²lu>]}X�c1X8nLTp¾>V>Y[TpnbnW¢a`Tpn © u>X`Y[c1X8n¯hTUm2TWYI¨c1X8c>Tp�§YbX>¦NaEV>Y[alipTpnbnbaEipal]}V>a"Y�ZBXµ¨+nbT}ipal]^a-a¿-NÖ����Ë´L�5Tp¾>V>Y[TpnbnW¢X8a © u>X2Y[c1XV>alc>TJnbTWYLu>]�X^Tp¾®V>Y�TpnbnW¢X8a}qpha © �«iWX�a"u¯]^Tpn\]^a^a}TpnbZBX8c>a�c>Teu>]�iWX2_>X¤qÂ´

� $@ 



ö à�l	�Ïü{2�°3'��ð�ó�7'�2B8WýUY�TWV>Y[TpnbTW_`ZBX<X£ipa"]�V>a2nb�[¡i2¢X8a¯n±Tp­�<ulTW_lip�§X8q�c>a2nJV>Y[alipTpnbnba`n+2¹°6'´§´§´§¦>2B8'´
ö Ú�MÉ¯}ü{2�° '��ð�ð�7'52B8Óý�Y[TWV>Y[Tpn±TW_2ZBX^X%ipa"]}VAa2nb�[¡i2¢X8aQV>X`YbX8qjTpq§X^c>a2nLV>Y[alipTpnbnba2nX2¹°4'?´§´§´§¦2B81´
¼DX^nbT>¡i2¢X¤aQnbT © ul�º_`ZbT2¦ X2V>Y�TpnbTW_2Z\X2]^a2nHu>]�]4hTpZba"c>a�c>TJZBYbX¤c1us¡i2¢X8aQc>T^V>Y[a © Y±X2]}X8nTpnbiWY[�jZba`nLTW]*�UäLä����xV>X2YbX�Y[Tpc>TpnLc>TersTpZ\Y[�g´

K�ÿ|þ�ÿ6þ 3¥*X�F/1(I$Gs�/1. �F* ;¬#}02*N=>/?;Ó;8* ;¬#}029I.�9g729L�s* ;
ÔDnJV>Y[a © YbX2]}X8nDTW]n�UäLä����ÍnW¢X8a£ipa"_lnbZBY±u6h³ c>a`neX8ZBY±XWm)hTpn�c1X£ipa"]^tl�§_>X6¡i2¢X8a¬c>T}V>Y[a8¨ipTpnbnba`nW´UÔ V>Y�a"ipTpnbn±a<]}X8�jnHn±�º]�Vlq«Tpn%TW]n�UäLä�����hTeu>]}X£X6¡i2¢X8a1´UkD]}X£X6¡i2¢X8a¯V>alc>TnbTWYLu>]�X}X8ZBY[�§t>ul�[¡i2¢X8a1¦?u>]}X}TW_`ZBYbX¤c1XJalu¯]^TpnB]^aQu>]�X^nBX>h³ c1X>´
�_�t�F�t���t� qT	���Zt`���Z ����� 

kD]5Tp¾lTW]}Vlqja÷hTeX}X¤ZBY[�§t>ul�[¡i2¢X8a<X}u>]}X�mÓX2Y�� hX¤m2Tpq�õUa}m8X8qja"Y½c>Tªu>]�X}Tp¾>V>Y[TpnbnW¢X¤aB/6õ 8'´�Ut>X8�j¾"a¯X2V>Y[TpnbTW_`ZBX2]ªa2nLX^nb�§_2Z\X8¾"TUc1X�X8ZBY[�§t>ul�[¡i2¢X8a1´

�Yµx¶ U"hµ�� ±e®s¹ %>± Å 2
ÿÄa"_lnb�jc>TWY[TW]^a2n^a-nbT © ul�§_`ZbT¯Tp¾lTW]}Vlqja1¹ Å ¹ % Æ Ã � ´ErNX2YbX<]ªa"c>Tpq§X2Yb]ªa2n^TpnbZbTV>Y[alipTpnbnba1¦sulnBX2]^a`nJu>]}X¯Tp¾lZbTW_lnW¢X8a¬c1X8nJY[Tpc>Tpn^c>TQrsTpZBY��N­®ulTQX¤nbnbalip�ºX¬X8nJY[Tpc>Tpn^c>TrsTpZBY[� X8a`n © YbXµfga2n�c>TXi'ul¾la2nHc>TUc1X¤c>a2nW´FÆÇnbZBX^Tp¾lZbTW_lnW¢X8aªfÂa2� X2_>X¤q«�jnBX¤c1XQ_la}iWX`V6h³ Z\ulq«aX2_`ZbTWY[�ja"Yp´¼½TpnbZBXDY[Tpc>T)a2nFX2Y[ipa2nÑc>a © YbXµfgaLc>T�i'ul¾"aDc>T�c1X8c>a2nHü � © u>YbXA,>´ � ´¿t>ý6nW¢X8aUY[a2Z\ulqºX¤c>a2nipa"]�2¹°W¦µc>TËZ\X8q8fga"Yb]}X½­®ulT)n1ha<hTËVAa2nbnWh³ m2Tpq>Y[TWX8qj�jÌWX2YNX½a"V>TWY±X6¡i2¢X8a.748'¦2V>X2Y[Z±�«iWulq§X2Y±]^TW_2Z±TX}X8c>�[¡i2¢X8a?¦>­®u>X`_lc>aQ²la"ulm2TWYLu>]�X}]}X2Y[iWXªTW]Y2¹°eü � © u>Y±Xc,A´ � ´¿X2ýã´

�_�t�F�t���ðH b�
LPw����Z �[� ����� 

� ipal]eu>_l�jiWX6¡i2¢X¤a÷hTeu>]}X£c1X8nUV>X2Y[Z±TpnJV>Y[�jip�ºV>X¤�«n%c1X£qj�º_ © u>X © TW]n�UäLä����·´?ÔDnJV>Y[a8¨ipTpnbnba`nHipa"]^u>_l�jiWX2]%¨+n±TQX8ZBYbXµmFhTpn�c>T^iWX2_>X8�jnJX8ZBY±XWm)hTpn�c>a2nD­>u>X8�jnUnW¢X8a£TW_2ml�§X8c>a2nUT}Y[T\¨ipTWtl�jc>a2n}m8X8qja"Y[TpnW¦)a"u nbT[Ã�XA¦�c>a`�«n�Zb�§V>a2n^c>T<X6¡i2¢a2Tpn}VAa"c>TW] alipa"YbY�TWYp¹}u>]}X-X6¡i2¢X8a-c>TTW_`ZBYbX8c1X¯Ù Ú[86×Y�6a"u¯u>]�X}X6¡i2¢X8a}c>TUn\X>h³ c1XB72×x�&8'×x�g´

� $@$



op

y

x

p

p

t

0

0

1

1 1

1

p p

p

"1"

op = +

(a) (b)

oN� © u>YbX',>´ � ¹_�LZBY[�§t>ul�[¡i2¢X8a
ÓBÚÖ8'×Y�
�½ZBYbXµmFhTpnLc>TQu>]}X¯XÀ¡i2¢X8aEÙ�ÚÖ8'×x�Na<V>Y[alipTpnbnba·Y�TpipTWt>TQu>]°mÓX8qja"Y%V>a"YUu>]°iWX2_>X8qNTTpnbZbT½mÓX8qja"Y�hTLX8Z\Y[�§t>u6h³ c>a-ÉXJu>]}XÈmÓX2Y[�phX8m`TpqÂ´)¼HXÊ� © u>YbX�,A´! UX2V>Y[TpnbTW_`ZBX2]ªa2nËX%Y[Tpc>TH­>ulTY[TWV>Y[Tpn±TW_2ZBX£a¯iWX`_>X8q�c>T�ipa"]^u>_l�«iWXÀ¡i2¢X8a¯c>T}TW_`ZBYbX8c1X ·)µDQ¹µ ®�°(ë Å ´^¼LTpn±ZbT^Tp¾"TW]}Vlqja1¦ÑaiWX2_>X8q6c>TW_la"]ª�º_>X¤c>a ·)µWQ¹µ ® ° X © u>X`Y[c1X^u>]}X^�§_`fÂalYb]}X6¡i2¢X8a?Ü"­>u>X2_lc>a^TpnbZBX hTÊY[TpipTWtl�jc1X>¦TW_`ZW¢X8a}X8ZBY[�§t>ul� ¨+nbT^TpnbZbTUm8X8qja"Y^ÉXJm8X2Y[�phX8m2Tpq�õÓ´

p
1 x"val" ?

p
0

t
0 p

1 t 1
p
2

r a

Canal1

p
1

oN� © u>YbX',>´! A¹EÓ\Ú[8'×x�
ÔUu>X`_lc>aeu>]}X^]}X2Y�iWXDi ²lT © X`YFX8a%qºu © X2Yp2 ³ ¦la^V>Y[a"ipTpn±nbaeX © u>X2Y[c1XJVAa"YFu>]�m8X8qja"Y�Wà~1 c>T¯TW_`ZBYbX8c1X>´¸ÔUu>X`_lc>aETpnbZbT£mÓX8qja"YefÂa"Y%ZBY±X2_lnB]^�jZb�jc>aEu>]}X-]}X2Y[iWX-_la-q§u © X2Y¯Ø�§_lc>�jiWX2Y>hX^TpnbZ\XUipa"_lc>�[¡i2¢X8a1¦?V>a2nbn±�ºtl�jqj�jZBX2_lc>a£aJc>�jnBV>X2Y�aec1X%ZBY±X2_lnb�[¡i2¢X8am� ³ üÝY[TpipTWVs¡i2¢X8a^c1X�§_`fÂalYb]}X6¡i2¢X8alýp´_�Ha^c>�jnBV>X2YbX`YI¨+nbTUTpnbZBX%ZBY±X2_lnb�[¡i2¢X8a1¦lX8nL]}X2Y[iWX8n�c>a2n�q§u © X2Y�Tpn�2 ³ TeØ)nW¢X8aY[TpZb�§YbX¤c1X8n^T¯ipa2qja"iWX8c1X u>]}X-]}X2Y[iWX-_laEq§u © X2YP2¹°W´4ÔUtlnbTWY[m2T\¨+n±T¯­®ulT<_la © YbXÓfÂa-c>Ti'ul¾la}c>TUc1X8c>a2nW¦la2nLX2Y�ipa2n�nW¢X8a}Y[a2ZBulq§X8c>a`nËipal]H2�°W¦"a^­>ulTJV>a2n±nb�§tl�«qj�jZBX¯X^X8ZBY��ºt>ul�[¡i2¢X8a

� $ (



c>a<m8X8qja"YUc>T£TW_`ZBYbX8c1XW�µà@1FÉX£mÓX2Y�� hX¤m2Tpq�õ8´ÏkD]}X¯]}X`Y[iWX¯_la<q§u © X2YP2¹°JVAa2nbnb�§tl�jqj�«Z\X-ac>�jnBV>X2Y[a4c>T¥� °W¦�­®ulT-Y[TpZb�§YbXEu>]�XE]}X2Y[iWXöc>TpnbZbT<q§u © X`Y}c>TWVAa2nb�jZBX2_lc>a�u>]}X4]}X2Y[iWX_la2n}q§u © X`Y[Tpnm2 ² TEà2´ ��]}X`Y[iWXE_laEq§u © X2Y»à¯�§_`fÂa"Y±]}XEX8aÐV>Y�a"ipTpnbn±aEZBYbX2_ln\]^�jnbnba"YX<Y�TpipTWVs¡i2¢X8a<c1X»�º_`fga"Yb]�X6¡i2¢X8a<Z\YbX2_lnB]^�jZb�jc1X>¦sTQX¬]}X2Y[iWX¬_la<q§u © X2Y§2
²}VAa2nbnb�§tl�jqj�«Z\XEXipa"_`Zb�§_"ul�jc1X8c>T^c>aQV>Y�a"ipTpnbn±a1´
�L×x�&8'×Y�
�½ZBYbXµmFhTpn^c1X�X6¡i2¢X8a?72×Y�&86×Y�¬hTEVAa2nbnWh³ m2TpqDZBYbX2_ln\]^�jZb�§YI¨+nbTEu>] mÓX8qja"Y£c>TEu>]}X4Tp¾`¨V>Y[Tpnbnµ¢X8a<V>a"Y%u>]ÍiWX2_>X¤qNTpnBV>Tpip� �1iWX8c>a1´¯¼DX�� © u>YbXr,>´!$£X2V>Y[TpnbTW_`ZBX2]^a`nJX¯Y[Tpc>TQ­>ulTY[TWV>Y[Tpn±TW_2ZBXÈa^iWX2_>X8q1c>TDipa"]^u>_l�jiWX6¡i2¢X8a^c>TDnBX>h³ c1X ·)µDQ¹µ ®h² � Æ ´á¼½TpnbZbTDTp¾lTW]}Vlqjaea^m8X8qja"Yc1X£mÓX`Y[�phX8m2TpqA�EhT^ZBYbX2_ln\]^�jZb�jc1X¯V>a"Y ·)µDQ¹µ ®E²%TQX © u>X`Y[c1XQX¤Z®hT%­®ulT}Tpn±ZBX}�§_`fga"Yb]}XÀ¡i2¢X8aZbTW_>²>X^n±�«c>a¯Y[TpipTWtl�jc1X£V>Tpq§X£TW_2Z\YbX8c1X%ipa"YbY[Tpn\V>a"_lc>TW_`ZbT2´

p p pt t
0 0 1 1 2

s a

!y "val"
p p
1 1

Canal
2

oN� © u>YbXT,>´!$>¹X�L×x�&8'×Y�
kD]}X4]}X2Y[iWX _laÐq§u © X2Y[2 ³ ²>X2tl�jqj�jZBX4aÐc>�jnBV>X`Y[a�c1XEZ\YbX2_lnb�[¡i2¢X8a«� ³ ´�Ô�c>�jnBV>XÓ¨Y[a-c>TpnbZBX¬ZBY±X2_lnb�[¡i2¢X8a÷ü ZBYbX`_lnB]^�jnbnW¢X8alýJY[TpZb�§YbX u>]}X-]}X2Y[iWX¬c>a-q§u © X2Y�2 ³ T£c>TWV>a2nb�jZBX]}X2Y�iWX8ne_la2n%q§u © X2Y[TpnTgÊT[2¹°p´=�5]}X2Y[iWX¬_la<q§u © X2YTgD�º_`fga"Yb]�X·X¤a¯a"ulZBY[a-V>Y[a"ipTpn±nbaipa"]^u>_l�jiWX2_`ZbTQügY[TpipTWVlZbalYbý�­>ulTJu>]}X^�§_`fÂalYb]}X6¡i2¢X8a%fga2�6ZBYbX2_ln\]^�jZb�jc1X>´\��ZBYbX2_lnb�[¡i2¢X8a:� °V>alc>T^nbTWY�c>�jnBV>X2Y±X8c1X£­®u>X`_lc>a}aÏY�TpipTWVlZba"Y½TW_2ml�§X2YLa£Y[Tpipa"_>²lTpip�§]^TW_`Zba¯c1XQY�TpipTWVs¡i2¢X8ac1X<]ªTW_lnBX © TW]ÕX8ZBYbXµmFhTpnDc>TQu>]}X<]�X2Y[iWX<_la¬q§u © X2Y}à`¦�c1X¤c>a<­>ulT}a<c>�jnBV>X2Y�a<c>T/� ³c>TWV>a`nb�jZba"u�u>]}X¬]}X2Y[iWX¬_la·q§u © X`Y�2¹°W´<Ô¥c>�jnBV>X2Y[a-c>T/�l°}Y[TpZb�§YbX-u>]}X¬]}X2Y[iWX»c>a2nq§u © X2Y[TpnX2¹°�T^àHTDc>TWV>a`nb�jZBX}u>]}X^]}X2Y�iWXJ_la^q§u © X2Yp2
²8¦l­®ulTU²>X2tl�jqj�jZBXQX%Tp¾lTpiWus¡i2¢X8a^c1XV>Y>ha2¾l�§]}X}X6¡i2¢X¤a1´

�_�t�F�t���ðd -Q¼ÓÙÅ8 K -0��798
¼½TpnbZBX¬nbT>¡i2¢X8aEX2V>Y[Tpn±TW_2ZBX`]^a2neX-]^alc>Tpq§X © TW] c>a`nec>a`�«n�hulqjZb�§]^a2n}V>Y[alipTpnbnba2n£V>Y[�§]^� ¨Zb�jm2a2n^c>T¤�UäLä_���-´�ÔÍV>Y[alipTpnbnba^g4¼ÓÙÅ8ö­>u>X2_lc>aE�§_l�jip�§X8c>a�_6¢X8aETp¾lTpiWulZBX-_lTW_>²"u>]}X

� $@,



X6¡i2¢X8a%a"tlnbTWY[m�hX8m2Tpq?THTW_`ZW¢X8a%ZbTWYb]^�§_>X>´_�ô� © u>YbX.,>´ ( ´¿XUX`V>Y[TpnbTW_`ZBXUa}]^alc>Tpqjae­>ulTDipa"YI¨Y[TpnBVAa"_lc>TQX8a<V>Y�a"ipTpnbn±awg4¼ÓÙÅ8'´}��TWV>Y[TpnbTW_`ZBX2]ªa2nJX<X6¡i2¢X¤a¯Tp¾"TpiWulZBX¤c1X¯V>TpqjaEV>Y[a"ipTpn±nbaüg_lTW_>²lu>]}X2ýDipa"]ªaÏu>]}X�ZBYbX`_lnb�[¡i2¢X8a<_6¢X8a8¨+a"tln±TWY[mËhX¤m2Tpqg¦1a"u¬nbT[ÃbX>¦?Tp¾"TpiWulZ\X¯u>]}X¯X6¡i2¢X8a_6¢X8aEY[TpqjTpmÓX`_2ZbT2´�ÆÇnbZBX¬nBu>t`¨ Y[Tpc>T-V>alc>TWY[�§X-nbTWY^nBu>V>Y��º]ª�«c1XA´¿�¥� © u>YbXW,>´ ( ´¿t4X2V>Y[T\¨nbTW_`ZBX¯u>]�Tp¾lTW]}Vlqja<nb�§]}VlqjTpnW¦Ña"_lc>T}a¯V>Y[a"ipTpn±nba<X8ZBYbXµmFhTpnLc>a¯iWX`_>X8q_8·Y[TpipTWt>T£u>]}X�§_`fÂalYb]}X6¡i2¢X8a?¦ X8ZBY[�§t>ul�FTpn±ZBX}�§_`fga"Yb]}XÀ¡i2¢X8aÐÉX¯m8X2Y[�phX8m2TpqA}µ¦6Tp¾"TpiWulZBX»a<V>Y[alipTpnbnbawg4¼ÓÙÅ8<TTW_`ZW¢X8a}ZBY±X2_lnb�§]^�jZbT}X}�§_`fga"Yb]}XÀ¡i2¢X8a}c1X�mÓX2Y[�phX8m`Tpq�}UX8ZBY±XWm)hTpn�c>a£iWX2_>X8q�g ´�� Y�Tpc>Te­>ulT]^alc>Tpq§X}TpnbZ±TJV>Y[a © YbX`]}X%TpnbZ1hX^Y[TWV>Y[TpnbTW_`ZBX8c1X�_>X^� © u>Y±Xc,A´ ( ´ i2´

p p p p p p

r a s a

t t t t

1 2

0 1 2 3 4 5

0 1 2 3

skip( )
p p

p ? c

skip

s ! c

programa

i j
(a)

(b)
(c)

seq

oN� © u>YbX',A´ ( ¹�-
¼8ÙÆ8
� Z\YbX2_lnb�[¡i2¢X8a­"ÐVAa"c>TWY��ºX£n±TWYDnBu>V>Y[�§]^�jc1X£c>a<]^alc>Tpq«a?¦6c1X8c>aQ­>ulT}_6¢X8a£Tp¾®V>Y[Tpn±nBX­>u>X8qj­®ulTWYDX6¡i2¢X8a^­>ulTUm2TW_>²>X}X8qjZbTWYbX`YFa�ipa"]}V>alY[ZBX2]^TW_`Zba%c>a}nb�jnbZbTW]}XA´NSUTpnbZBXÈfga"Yb]}Xa2nLq§u © X`Y[Tpn�2 ² T�2 Û VAa"c>TWY��ºX`]5nbTWYËfÝu>_lc>�jc>a2nUTW]5u>] n1ha}q§u © X2Yp´
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i:= n

ALT

   (i >= 1) & dus ? x
  
     SEQ

        pse !  s

        i:= i - 1

 dse ? y

SEQ

   pus ! y
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�',�  �  g¬®­¯|���|&����~ª�°{�� � |�~�~���~ª±¯�%� � ��� � ������|�~² }�{�� � |�~
~���Ú\°��|��A�%{��������&}��%{ � �Q�%}�|.{
�����%{���|§~�|��D³� |.� � ������|.�����t� � ���´|�~ � ��©
µ4¶%·
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(x[i]>=0) [c:=x[i]]

(x[i]<0)
[c:=x[i]/2]
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p1.p4! !

«���� � {���º�  µ.» ¬���{�� � |�~�~��oÚ\°��|��������½¼� ~������ � ��{���������|>|�~��;{ � � � {�� � |.���;{�|#��~¾}�{�� � |�~�~
��~"Ú�°�|wÚ_².�1��~�{�|���|�~� � |�{�|.}�{�|�~
|.���;���¿|�~���|�~ª}�{�� � |�~�~
��~���À|.�,|�~
�;{ � � � {��!~�~
|.��| ��� �����
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|.���;����È ��É ����| � �%���;{�� � |��|���}�{�|�~�|.���P���������	��� � {
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p4.p3?

p3.p4!

i

{ {K
3

«���� � {���º�  µ�¶ ¬���{�� � |�~�~��$ÊDË¢£{�|���|1� � |�{�|.}�{�|�~�|.���P�&����|�~ � {�� ¤��¥������|��;� ��� �����	���&}"�����������Ì�Ë��|1��}�{�|�~�|.���;��������	��� � {
��º�  µ º
µ4¶%Í



[e[2]:=...]

[e[0]:=...]

[e[1]:= ...]

[e[3]:= ...]

[e[4]:= ...]

K3
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���*}��%{	}�{�� � |�~�~���~&}�{���������������~&��|�{�| � |.} ¤��¥�!���D�;{
����~�©����~�~ ¥�!��|��%}�|.{
� ¤��¥��|�~���{����;�>�|���� � ��~.�%�!~�~���� � ��������~ � �%��~��P{ � ���%{�|�~1ÂtÃªÄ�|�ÅdÆ´Çª ¹1�	��� � {
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��|�}�{�� � |�~�~��t "¢Q��� � {��$º�  µ.Í��}�{�|�~
|.���;����{�|P�d������|.����������� � � � ��Ì$Ï� 
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i

{p4.p3?

{

p1.p4?

p2.p4?

p3.p4?{ [w:=k e[j]]

[y[o]=...]

K5

«���� � {���º�  µ.· ¬���{�� � |�~�~��$ÊDÎ

K5
[y[0] := ...]

[y[1] := ....]

[y[2] := ....]

[y[3] := ... ]

[y[4] := ... ]

«���� � {���ºg  µ.Í ¬�����!��������Ì�Ï
µ4¶%ô
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Objetos

Controlados

Sensores
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Sistema
de

Controle
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©�³(´ É µ è�´�µQ¶ ¥��� 9 ¶ �´&�d¶D.���������� � �����4> ��* ¡�­ * µ è©�³(´ * µ è�´�µQ¶ ¥��� 9 ¶ �´���´@³;�d¶D.���������� � ����� > ��* ¡�­ * µ è©�´@³(¶;�!����©r��¬/) ��* ¡/­ * ê ¶©�´@³(¶;�!����© � ¬�+ �=* ¡�­ * ê ¶
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Á Çc£NÂ�¬���´�µ�³(¼C¸�Ã² º�¶D.¾»@¼
Ä�£�¬�³(´ l ªjê o l * ê�ê o ´�µQ¶ ¥¹d¼ l * ê�ê o
Å2£�¬�³(´ l ªjê oÆl * ê�ê o ´�µ�¶ ¥¹q¼ l * ê�ê o

Á Çm¤DÂ�¬���´�µ�³(¼C¸��Ç¹�æ@´�¸
Ä�¤�¬�³(´ l ª µ o l * ê µ o ´�µQ¶ ¥¹d¼ l * ê µ o
Å�¤�¬�³(´ l ª µ oÆl * ê µ o ´�µ�¶ ¥¹q¼ l * ê µ o

Á Çc¦NÂ�¬�­ ´@È Ã´
Ä�¦XÉ ¬}³(´ l * ê�ê o l * ê�è%¸ * µ è o ´�µQ¶ ¥¹d¼ l * ê�è�¸ * µ è
Ä�¦�Ê;¬�³(´ l * ê µ o l * ê�è�¸ * µ è o ´�µQ¶ ¥¹d¼ l * ê�è�¸ * µ è o
Å2¦�¬�³(´ l * ê�ê�  * ê µ oËl * ê�è�¸ * µ è o ´�µ�¶ ¥¹d¼ l * ê�è�¸ * µ è o

Á Çc§NÂ�¬`¢�¶ÀÌ�¹dÍ�¼�¸�Í�¼±°a¼�¶(¼C¸
Ä�§�¬�³(´ l * ê�è o l * ê » o ´�µQ¶ ¥¹d¼ l * ê » o
Å2§�¬�³(´ l * ê�è o2l * ê » o ´�µ�¶ ¥¹q¼ l * ê » o

Á Ç�¨"Â�¬`¢�¶ÀÌ�¹dÍ�¼�¸�ÍK¹-² Ã¹dÈ��0Ì�È�¹
Ä�¨�¬�³(´ l * µ è o2l * ê ¶ o ´�µQ¶ ¥¹d¼ l * ê ¶ o
Å�¨�¬�³(´ l * µ è o l * ê ¶ o ´�µQ¶ ¥¹d¼ l * ê ¶ o
²2Î ³D´�¸��B¹�Ï�¼�³���Ì�´G¹d³$�B¹�¸6. Ã¹��Q´@.¾³�Í�´a´@³(¶À¹dÍ�¼5ªjêa´aª µ ���CÌ�¸(¹�ÏÐ¹�º�´�µ�¹q³�µ�¹d³
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Õ Ö Õc× ØCÖ"Ù ØCÖ�Ú Û�Ü"ÝhÜ"Þ ß�àá�â ßdã â�á
Ö Ö × × ä á Þ á�å Ü á�æCç ÞèÝ á
Ö × Ö Ö Û�Ü@ßdé½Û ç(ê ÝhÜ ë çDìtí�á@åCá
× Ö Ö Ö Û�Ü@ßdé½Û ç(ê ÝhÜ ë çDìtí�á@åCá
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¶(´�Ï?¼Q³.¬
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