$ FRWXP ELDGRV DOXVR GH @ WFOR®J D P RGHUOD GHOWVHDP 1QJ \ @ JWDEDFLQ
GLI VDO @RV HVFXFKDV DRWD®N GH |RWP D DEVROXVIDP HQWH QDVWILDO GHP DQGDQ HQ @V
DXGLFIRQHV GH VRSRUMV DOVIXRV XQ VISR GH VRQIGR P RGHWDR SRU HWP SR @
DXVHQFID GH VRQIGRV GHUYDGRV GHO DUDWUH GH @ DIXND R HO FEMFR VFUDVWFK
SLRGXFLGR SRUHOSRQOR VREWH @ VXSHU LFIH GH @V GIVFRV &DGD VRSRUM SHUMOQHFH D
VX «SRFD \ VIHQH SRU ® VDQVR TXH VHU HYDOXDGR FRQ XQ FUVHUR TXH QRV SHLP VD
UHFROWUXLU DXQTXH VHD GH IRWP D SDUFLDO SDUM GH VX HQVRUDR SDLD XQD P HWRU
FRP SUHOMUQ GH HWH (OVRQIGR GH XQD «SRFD \ XQD VMFOR®RI D HVSHFILFD HV
FDUDPVHUWIFR GH XQ OWJDU XQ P RP HOVR KIMMUFR |\ XQ HOVRWDR VRFIDOTXH HV
QHFHVDUR FRORFHUHQ HOWDEDNR GH GLI VDA DFLUQ %DNR HWID SUHP VD VH HIDERUL XQD
EUHYH KIRUD GH @RV VRSRUMV VRORLRV \ VX | XQFLIRQDP LHQVR FX\ D SUHWQMUQ HV
DSRUMUHBP HOVRV VIDQVR KIMMUFRV FRP R VIFQR@LJ LFRV SDULD XQD HVFXFKD FRQVFLHOWM
H LQIRWP DGD TXH QRV DSR\ H HQ @ GHILQLFLQ GH REMMIYRV VXWHQUDGRV \  \LQ | DODV
H SHAVIDVYDV HQ @ EYATXHGD GH XQ VRQIGR DE&DQ| DE®I\ DFRUSGH D WLP WP R 1 R GH
P HQRU LP SRU/DQFLD HV GH UHVDADU HOKHFKR GH TXH QR VRDP HOW HV XQD FXHWILQ
VWFORQUILFD \  DUMMED MQR FRP HUFIDO MIP EL@FD GH WIWV \ SRU VXSXHWR GH
FRP SHVHQFLD HQWH HP SUHVDV

| D «SRFD DFYAMED
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| D «SRFD H&XPALFD

( OXVR GH XQ P LFULIRQR FX\ D I XQFLLQ HV FRQYHUAUXQD Vi DODF/AMED D XQD VH DOH@PWIFD | XH
XQ HORW H DYDQFH \ D TXH DP SOD HOHVSHRWR \ @ GLQEP LFD GH @ JWDEDFLUQ SUP HWD
WDQWP IMpQ GH DGR HQ @RV (8 / RV @ERWDVRURY YHDGHVDURMQ \  SUHVHODQ HQ XQ
FRUMGRU GH GVFRV R JWDEDGRWD GH GIVFRV TXH I XQFLRQDED H&FPWIFDP HOW DFVR VHIXIGR
XVDQGR HWID VIFFQR®R] D DSDUHFH HQ HOP HUFDGR HOSUP HUGLVFR JUWDEDGR HQ |RWP D H&PWILFD HQ
HVH P VP R D® R SRUM 9LFVRU SRUMLIXHLWD SRFR HQ EKHWIHU: S5IFH\ (GZDUS: . HOR]J
GH @ * HQHWDO( BIFLE SLRSRQHQ &RV SUQFLSIRV EEVIFRV GH @ ERFLOD R DADYR] TXH | XQFLRQD
FRQ XQD ERELQD\ TXH SHUP Vi XQD UHVSXHWID S@QD HQ @V | LHFXHQFLDV P HGIDV 3RUXQVIHP SR
VH JXDUGH HQ VHFUHVR @ QXHYD VWFQR®RI D \ D TXH GH FRORFHUMH HQWH HOSYEQFR @ P HWRLWD
GHFDHUDQ @V YHQVDV GHOP DVIHUDCDFYAMER TXH\ D HWIDED HQ FDVERIR (0 —HQ-QI@WAUD
SUP HWDV JWEDFIRQHY WIHLHR H SHUP HQVD®N < SRFD P DIQ«WED 3DVIHQW GH @ FLOVD
P DIQ«WIFD SRUM %$6) $ ILQDBVGH@VDE RV  HQ$®P DQID HO U ) UW 31®XP HUSDVIHQW XQ
P «VRGR SDWD WHFXEUU GH XQ SRQOR P DIQHW] DGR XQD FIQVD GH SHOFX®@ R GH SDSHO GIFKR
P «VRGR | XH XV} DGR HQ @ G«FDGD VLI XLHOWH SRUM %$6) SDUD | DEUFDUFLOVIDV TXH SXVHURQ HQ
FDUHW FRQ EDVH GH FLHUWRV S@WIFRV DOP WP R VIHP SR LOYHOVDLRQ XQD P £TXLOD TXH
JWDEDED VRQIGRV VREWH GIFKDV FIQWDV \ @ Q@P DLRQ 0 DIQHVRSKRQH (OP DIQHWIRQR IXH

SUHVHOVIDGR HQ @ | HUD GH %HUQ HQ
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| D «SRFD HWHUHRI LQLED

( OVRQIGR HWHLHRILQIFR  KDE@QGR GH JUWDEDFIROHV \  LHSIRGXAVRUIHV FROVMM HQ UHFUHDU @
H SHUHQFLD TXH VQHP RV DOHVEXFKDUFRQ GRV R GRV ® FXDOHQ WP LQRV SLEPERV VH WDGXFH
HQ P D\RU HVSDFIDQGDG FDSVDFIUQ GH SMQRV VRORWRV \  GILHFFIRQDAGDG HQ UHVXP LGDV
FXHQWDV P XFKR P D\ RUUHD@P R &ROXP ELD @®Q|DHO' S D WBP\ FP &RXWRCGH
SROVIQL®R 5&% IIFVRUHOWVHQFL@R D WBP \  FP &XUYD 5-$$ 5HFRUGLQJ -QGXW\

$WRFIDURQ Rl $P HUFD\ SUP HWDV JWDEDFLROHV FRP HUFLD®V HWIUHRI 1 QLFDV SRU5 &$ HQ FLOVDV
SUHJDEDGDV GH FDUHWA DELHUR “QWRGXFFLlUQ GHOGIMFR HWILHRILQIFR P LFLRVXUFR GH
YLOL®R HQ HOP HUFDGR 3+ -/ -36 SDVIHQVID HOFDVHWMA

| D «SRFD GLJ\MDO

*4 X« HVGLIMVDQ@ DU
9LYIP RV HQ P XQGR DQD@JIFR HV GHFLU @V VHE DBV TXH SHUFELP RV VRQ GH IRWP D FROAOXD
QXHWAURV VHOMGRY FDSVIDQ ] TUR R FD®RU VRQLGRV VDERWHV X R®RUHY FRP R 1HQUP HQRV TXH
SDVDQ HQ HOVIHP SR MQ LOVAUXSHUQ $ HWIDV VH DBV TXH VXFHGHQ HQ HOGRP LQIR GHOVHP SR
FROVIOQXR @V GHILQIP RVFRP R W DGV DQDQ@UJLFDY $ TXHMV H DBV FX\ R GRP LOQIR VXFHGH HQ HO
VIHP SR GVULHR @OV @P DP RV W DBV GI\MVFUHVIDV  / DV M DBV DOQDQUJLFDY SXHGHQ WHU
LHSUHVHOVIDGDV FRP R | XQFLROHV FX\ D YDUDE® WGH VIHP SR HV FROVIOXD

[ 1w
$KRUWD EIHQ VLVHOHP RVXQD IXQFILQ[ \ B DSQFDP RV HOVLI XIHOVIA SLRFHVR REVHOHP RV
SDUWD YDARUHY HQWALRY GH Q HQ @ VXP DVRUD

Y(t)= 2% f(t)6(t —nT)

GRQGHs WQW SDIDWQ7 \  SDUWD FXDOXIHURWR YD@RU

' IFKD IXQFlIQ < W VR® MQGLE YDRUHV HQ RV P RP HQVRV HQ TXH ' WQ7 0 SRU ® TXH HO
WHVXODCR VHIE XQD IXQFlQ FX\RV YDRUHV VRR H IMDQ HQ LOMAWYD®RV GH HP SR TXH
@P DUHP RVHOSHURGR GH P XHWUHR GH @ I XQFLUQ ' RQGH HOSHURGR GHP XHWUHRS 7

/ D IXQFLUQ < W HV XQD I XQFLuQ GLVFUHVD TXH VIHQH BV YDRUHV GH [ W VR®R HQ LOVHUYD@RV TXH
QRVRWRV GHILQLP RV < W HV XQD I XQFLUQ KHFKD FRQ @V P XHWUDV GH[ W $ HWIH SLRFHVR VH O
GHORP LQD P XHWUHR

/ DV I DN DQD@LILEDV SXHGHQ VHUP XHWUHDGDV SDUD GHVSX«V GH XQ SLRFHVR TXH VH @P D
FXDQW DFltQ FRQYHUAWH HQ VH DBV P DQHNDE®V SRU XQ P LFLRSURFHVDGRU / D FXDQW] DFLQ
FROVWWWHA HQ DVLIQDUBN YDBRUHV QXP «UFRV HQ XQ MMW#P D GH EDVH D @V P XHWADV TXH
FROVHIXLP RV

/DV YHQUDMV GH VHQHU XQD WH DO GLIVIDO VRQ YDUDV SUQFLSD® HOW WDQM HUHQFID GH
IQIRWP DFlUQ MQ S«UGEGD SWRFHVDP IHQVR \  D® DFHQDP LHOVR / RV VRSRUMN GHEIGR D @
REVROMFHQFLD WFQRQLILFD VRQ YDURV MQ HP EDUIR HO&'  HQ HOFDVR GH P ¥MFD KD VIGR HOP £V
H WYRVR LOFOXVR SXHGH GHFLUVH TXH ® GLR XQ DILH D @ LOQGXWWUD | RQRILEILFD HQ XQ P RP HQVR GH
FUMV ( Q @ DFVXDAGDG HOWHDP LQJ YD JDOQDQGR @ EDVIDAD GH @ FRP HUFLD@ DFLQ HOXVKLR HV
GH HVSHWDUH TXH WDLI D VRUSUHVDV

&ROFOMMRQHV / RVP HGLIRV P RGHDMQ QXHWUR HOVRLDR \ MQ GDURRV FXHQVD QRVP RGH®Q D QRVRWRVP WP RV FRORFHUM® KIWRUD GH @RV VRSRUMV VRORLRV HV HQ SDUM FRORFHU® KIMRUD GH ®RVP HGLRV\ HWR QRV D\ XGD D

XQD P HVRUFRP SUHQWQ GH @ VRFLHGDG\ QXHWADV I RLP DV GH HVFXFKD
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