
Sampling	  (in	  +me)	  

(come	  back	  to	  con+nuous	  +me:	  
ideal	  interpola+on)	  

SECOND PART

<latexit sha1_base64="Pca6xAUS8nt7ijDNaYjX0wCoXts=">AAACDnicbVDLSsNAFJ3UV62vqEs3g6XgqiRSUXeVKrjSqn1BE8pkOmmHTh7MTMQS8gVu/BU3LhRx69qdf+M0zUJbD1w4nHPvzL3HCRkV0jC+tdzC4tLySn61sLa+sbmlb++0RBBxTJo4YAHvOEgQRn3SlFQy0gk5QZ7DSNsZ1SZ++55wQQO/IcchsT008KlLMZJK6uml2EofiTnpJ5bnBA9xbDkuvLuoXV+dw/rZbSNJkp5eNMpGCjhPzIwUQYZ6T/+y+gGOPOJLzJAQXdMIpR0jLilmJClYkSAhwiM0IF1FfeQRYcfpJgksKaUP3YCr8iVM1d8TMfKEGHuO6vSQHIpZbyL+53Uj6Z7YMfXDSBIfTz9yIwZlACfZwD7lBEs2VgRhTtWuEA8RR1iqBAsqBHP25HnSOiyblfLRTaVYPc3iyIM9sA8OgAmOQRVcgjpoAgwewTN4BW/ak/aivWsf09acls3sgj/QPn8AIducGw==</latexit>



Recovering	  x(t)	  given	  x[n]	  

•  Let	  consider	  now	  to	  recover	  x(t)	  from	  x[n]	  

•  Is	  possible	  to	  recover	  perfectly	  x(t)?	  If	  yes,	  
when	  is	  this	  possible?	  



First	  step	  “back”	  

x[n]

<latexit sha1_base64="ey08jfwzlJh/Fivs1yg6X6sNjBo=">AAACFHicbVDLSgMxFM3UV62vqks3wVIQhDIjFV1JpQqutGpf0BlKJs20oZnMkGSkZZiPcOOvuHGhiFsX7vwb08dCWw9cOJxzb3LvcUNGpTLNbyO1sLi0vJJezaytb2xuZbd36jKIBCY1HLBANF0kCaOc1BRVjDRDQZDvMtJw++WR33ggQtKAV9UwJI6Pupx6FCOlpXb2MB/b41diQTqJ7bvBII5t14P3l+Wb6wtYOb+rJkmSGbS4087mzII5Bpwn1pTkwBSVdvbL7gQ48glXmCEpW5YZKidGQlHMSJKxI0lChPuoS1qacuQT6cTjdRKY10oHeoHQxRUcq78nYuRLOfRd3ekj1ZOz3kj8z2tFyjt1YsrDSBGOJx95EYMqgKOEYIcKghUbaoKwoHpXiHtIIKx0jhkdgjV78jypHxWsYuH4tpgrnU3jSIM9sA8OgAVOQAlcgQqoAQwewTN4BW/Gk/FivBsfk9aUMZ3ZBX9gfP4ADO2eKQ==</latexit>

xp(t)

<latexit sha1_base64="yRENmaU2hokAgTuVKLKFXcvWf6s="></latexit>

From discrete to

continuous deltas

<latexit sha1_base64="Lw0wCPRAKrYm1jXuQDFXVLJGLCA="></latexit>

•  	  We	  are	  be	  able	  to	  come	  back	  to	  easily	  to	  

•  (just	  rescaling	  and….)	  	  
Xp(!)

<latexit sha1_base64="Dv6SH93AgPafzv5HOikBy73ZJ3Q="></latexit>



Second	  step	  “back”	  

xp(t)

<latexit sha1_base64="yRENmaU2hokAgTuVKLKFXcvWf6s="></latexit>

x(t)

<latexit sha1_base64="FXZSZ31qbKDvEB5Ol0ijHKaD5js="></latexit>

h(t) =?

<latexit sha1_base64="3dRgmw3QdmYKLdPK6TC5PTlVXAg="></latexit>

in TIME

<latexit sha1_base64="r1d3Z+oKhnyFbOuU56OkR2VMNds="></latexit>

H(!) =?

<latexit sha1_base64="qmZPvoQHLPjCxa9yqsv5cCmNQuQ="></latexit>

Xp(!)

<latexit sha1_base64="XAXlhyjLpW2okTzQe02pg/YPcrI="></latexit>

X(!)

<latexit sha1_base64="qTTuzfvsXm0cHHjsdUTBMl0yHFc="></latexit>

in FREQUENCY

<latexit sha1_base64="utzEnXuyLIk6rlCqK0vX+3pZT20="></latexit>



Second	  step	  “back”:	  in	  frequency	  

X(!)

<latexit sha1_base64="zTrm+6o/4ePy4McAZym5GGKV950="></latexit>

Xp(!)

<latexit sha1_base64="sgAyra3LeZ9tpmsOUc4flJbVI2U="></latexit>

?

<latexit sha1_base64="Jxxl5u8++vJrdRWSa5zUBpUfhaw="></latexit>

Xp(!) =
1
2⇡

X(!) ⇤ PG(!)

<latexit sha1_base64="ZuMlSdQNFfgr2gfYEbbAzpHcIAg="></latexit>

Recall	  that	  the	  
shape	  as	  
“triangles”	  is	  just	  
an	  example	  (easy	  
to	  plot)	  
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Second	  step	  “back”:	  in	  frequency	  

X(!)

<latexit sha1_base64="zTrm+6o/4ePy4McAZym5GGKV950="></latexit>

Xp(!)

<latexit sha1_base64="sgAyra3LeZ9tpmsOUc4flJbVI2U="></latexit>

X(!) = H(!)Xp(!)

<latexit sha1_base64="/P1fBxerOdeMPVHD1z12hUv09uc="></latexit>

H(!)

<latexit sha1_base64="Me5H1nycBL2MxI5j0SUwy98sLX8="></latexit>
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Second	  step	  “back”:	  in	  frequency	  

X(!)

<latexit sha1_base64="zTrm+6o/4ePy4McAZym5GGKV950="></latexit>

Xp(!)

<latexit sha1_base64="sgAyra3LeZ9tpmsOUc4flJbVI2U="></latexit>

PERFECT RECONSTRUCTION !

<latexit sha1_base64="672Ey28hCfw8hRoUjCar+iil+XQ="></latexit>

always possible ???

<latexit sha1_base64="9AALd2Hgzf6IIdw6iYVQj+NWF/Y="></latexit>

we recover perfectly X(!)

and then x(t)

<latexit sha1_base64="OLl9J7CkY+c78dYmCo8bVrkf9mI="></latexit>
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Not	  always	  possible…	  
Recalling	  the	  procedure	  from	  
con+nuous	  to	  discrete	  domain….	  

In this case, !s

is too small !!!

i.e., T is too big !!

<latexit sha1_base64="vnVDDUovkJcyTQ/UmrqabQYWvkk="></latexit>

ws =
2⇡

T

<latexit sha1_base64="5qK3kceXBrPxSlobXaY5QRZfvP0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlKRTdC0Y3LCn0ITQiT6aQdOnkwM1FLyK+4caGIW3/EnX/jtM1CWw9cOJxzL/fe4yecSWVZ30ZpbX1jc6u8XdnZ3ds/MA+rPRmngtAuiXks7n0sKWcR7SqmOL1PBMWhz2nfn9zM/P4DFZLFUUdNE+qGeBSxgBGstOSZ1UdPXjmBwCRrOAnLs07umTWrbs2BVoldkBoUaHvmlzOMSRrSSBGOpRzYVqLcDAvFCKd5xUklTTCZ4BEdaBrhkEo3m9+eo1OtDFEQC12RQnP190SGQymnoa87Q6zGctmbif95g1QFl27GoiRVNCKLRUHKkYrRLAg0ZIISxaeaYCKYvhWRMdZBKB1XRYdgL7+8SnqNut2sn981a63rIo4yHMMJnIENF9CCW2hDFwg8wTO8wpuRGy/Gu/GxaC0ZxcwR/IHx+QM1qZSQ</latexit>

THERE IS OVERLAPPING !!!

<latexit sha1_base64="yH5C7VLNMO1lWuoEgXa9bu9lR/k="></latexit>

Xp(!) =
1
2⇡

X(!) ⇤ PG(!)

<latexit sha1_base64="ZuMlSdQNFfgr2gfYEbbAzpHcIAg="></latexit>

X(!)

<latexit sha1_base64="zTrm+6o/4ePy4McAZym5GGKV950="></latexit>

PG(!)

<latexit sha1_base64="5kGNYFClji9bdFBdKPQNHa2bNUQ="></latexit>

Xp(!)

<latexit sha1_base64="sgAyra3LeZ9tpmsOUc4flJbVI2U="></latexit>

H(!)

<latexit sha1_base64="2/al6WQpA4Az9WbOYBDgvcSI+88="></latexit>
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Not	  always	  possible…	  
X(!)

<latexit sha1_base64="zTrm+6o/4ePy4McAZym5GGKV950="></latexit>

PG(!)

<latexit sha1_base64="5kGNYFClji9bdFBdKPQNHa2bNUQ="></latexit>

Xp(!)

<latexit sha1_base64="sgAyra3LeZ9tpmsOUc4flJbVI2U="></latexit>

H(!)

<latexit sha1_base64="2/al6WQpA4Az9WbOYBDgvcSI+88="></latexit>

Xr(!)

<latexit sha1_base64="ZycbsNqux8S3fO7AwWv+T+cxEtY="></latexit>

we cannot find

a filter H(!)
such that

<latexit sha1_base64="ACs/dAQgxOQsC3Pijto7ZiHuH7M="></latexit>

Xr(!) = X(!)

<latexit sha1_base64="4FEz0QI0opQWiAHY/cxQX85suN4="></latexit>

Xr(!) 6= X(!)

<latexit sha1_base64="4aWlMH35cW40SeO4+mIoSPGghc8="></latexit>

We cannot recover X(!) !!!

<latexit sha1_base64="1yR/wFXkSFwrq+n2aJqsB7ymBqE="></latexit>
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Nyquist-‐Shannon	  sampling	  theorem	  

X(!)

<latexit sha1_base64="y+zZPximEK2l9gry1gl5FaklcYQ="></latexit>

PG(!)

<latexit sha1_base64="7QbJ2kxzHGNBCXfBVTIQ9+i+qko="></latexit>

Xp(!)

<latexit sha1_base64="FSdPFGdIPQ5Cud5iMQuNeMvIWy4="></latexit>

ws =
2⇡

T

<latexit sha1_base64="5qK3kceXBrPxSlobXaY5QRZfvP0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlKRTdC0Y3LCn0ITQiT6aQdOnkwM1FLyK+4caGIW3/EnX/jtM1CWw9cOJxzL/fe4yecSWVZ30ZpbX1jc6u8XdnZ3ds/MA+rPRmngtAuiXks7n0sKWcR7SqmOL1PBMWhz2nfn9zM/P4DFZLFUUdNE+qGeBSxgBGstOSZ1UdPXjmBwCRrOAnLs07umTWrbs2BVoldkBoUaHvmlzOMSRrSSBGOpRzYVqLcDAvFCKd5xUklTTCZ4BEdaBrhkEo3m9+eo1OtDFEQC12RQnP190SGQymnoa87Q6zGctmbif95g1QFl27GoiRVNCKLRUHKkYrRLAg0ZIISxaeaYCKYvhWRMdZBKB1XRYdgL7+8SnqNut2sn981a63rIo4yHMMJnIENF9CCW2hDFwg8wTO8wpuRGy/Gu/GxaC0ZxcwR/IHx+QM1qZSQ</latexit>

To have a perfect reconstruction we need:

<latexit sha1_base64="DtGxDgapoXK8HNWpcg/66NdI4Bw="></latexit>

or equivalently:

<latexit sha1_base64="Vkt5ZiuNrj2mK3BowbQOzPL3EA8="></latexit>

!s � 2W

<latexit sha1_base64="uvp2Q1/4ljmpVZk6X8MTkw0rLnM="></latexit>

T  ⇡

W

<latexit sha1_base64="EyS754sJFaTUDEygB7ZGG7Cui7E="></latexit>

For a bandlimited signal (W )

<latexit sha1_base64="6fVTWqbtcr0Nm3NZwkyhEY/9AfM="></latexit>



Nyquist-‐Shannon	  sampling	  theorem	  

ws =
2⇡

T

<latexit sha1_base64="5qK3kceXBrPxSlobXaY5QRZfvP0=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUlKRTdC0Y3LCn0ITQiT6aQdOnkwM1FLyK+4caGIW3/EnX/jtM1CWw9cOJxzL/fe4yecSWVZ30ZpbX1jc6u8XdnZ3ds/MA+rPRmngtAuiXks7n0sKWcR7SqmOL1PBMWhz2nfn9zM/P4DFZLFUUdNE+qGeBSxgBGstOSZ1UdPXjmBwCRrOAnLs07umTWrbs2BVoldkBoUaHvmlzOMSRrSSBGOpRzYVqLcDAvFCKd5xUklTTCZ4BEdaBrhkEo3m9+eo1OtDFEQC12RQnP190SGQymnoa87Q6zGctmbif95g1QFl27GoiRVNCKLRUHKkYrRLAg0ZIISxaeaYCKYvhWRMdZBKB1XRYdgL7+8SnqNut2sn981a63rIo4yHMMJnIENF9CCW2hDFwg8wTO8wpuRGy/Gu/GxaC0ZxcwR/IHx+QM1qZSQ</latexit>

To have a perfect reconstruction we need:

<latexit sha1_base64="DtGxDgapoXK8HNWpcg/66NdI4Bw="></latexit>

or equivalently:

<latexit sha1_base64="Vkt5ZiuNrj2mK3BowbQOzPL3EA8="></latexit>

!s � 2W

<latexit sha1_base64="uvp2Q1/4ljmpVZk6X8MTkw0rLnM="></latexit>

T  ⇡

W

<latexit sha1_base64="EyS754sJFaTUDEygB7ZGG7Cui7E="></latexit>

For a bandlimited signal (W )

<latexit sha1_base64="6fVTWqbtcr0Nm3NZwkyhEY/9AfM="></latexit>

We have a lower bound for the sampling velocity !

<latexit sha1_base64="knpypQlE5d+Nvs0wIhhOmrhq30I="></latexit>

If the sampling period T is too big (small sampling velocity)

<latexit sha1_base64="jrI715k6LKdFInb6ZiOEso435Wk="></latexit>

then we cannot reconstruct the signal.

<latexit sha1_base64="xzFME+BsIYELff9kNol3yYNOebA="></latexit>

sampling frequency/velocity/rate

<latexit sha1_base64="QVcbfQ8bAJKeJaxGvzD36nHxEyU="></latexit>

Otherwise: we can recover perfectly the signal !!!

<latexit sha1_base64="Mo0YMjo5+rQl4Zx+wYELI3pzrVU="></latexit>



Example	  

t

<latexit sha1_base64="8cvp/QhkD3FwabUeWCxby71NYvE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkot4KXjy2YGuhDWWz3bRrN5uwOxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uFR28SpZrzFYhnrTkANl0LxFgqUvJNoTqNA8odgfDvzH564NiJW9zhJuB/RoRKhYBSt1MR+ueJW3TnIKvFyUoEcjX75qzeIWRpxhUxSY7qem6CfUY2CST4t9VLDE8rGdMi7lioaceNn80On5MwqAxLG2pZCMld/T2Q0MmYSBbYzojgyy95M/M/rphhe+5lQSYpcscWiMJUEYzL7mgyE5gzlxBLKtLC3EjaimjK02ZRsCN7yy6ukfVH1atXLZq1Sv8njKMIJnMI5eHAFdbiDBrSAAYdneIU359F5cd6dj0VrwclnjuEPnM8f4AyM9w==</latexit>

n

<latexit sha1_base64="lVDu9l9O7fF/6f0WKrAyb/O95Lw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkot4KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmrJfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6Lq1aqXzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f1vSM8Q==</latexit>

Here	  	  the	  sampling	  period	  T	  is	  too	  big	  …	  	  

The	  sampling	  rate	  is	  too	  slow….	  



Back	  to	  a	  con+nuous	  signal:	  in	  +me	  

xp(t)

<latexit sha1_base64="yRENmaU2hokAgTuVKLKFXcvWf6s="></latexit>

x(t)

<latexit sha1_base64="FXZSZ31qbKDvEB5Ol0ijHKaD5js="></latexit>

h(t) =?

<latexit sha1_base64="3dRgmw3QdmYKLdPK6TC5PTlVXAg="></latexit>

in TIME

<latexit sha1_base64="r1d3Z+oKhnyFbOuU56OkR2VMNds="></latexit>

H(!) =?

<latexit sha1_base64="qmZPvoQHLPjCxa9yqsv5cCmNQuQ="></latexit>

Xp(!)

<latexit sha1_base64="XAXlhyjLpW2okTzQe02pg/YPcrI="></latexit>

X(!)

<latexit sha1_base64="qTTuzfvsXm0cHHjsdUTBMl0yHFc="></latexit>

in FREQUENCY

<latexit sha1_base64="utzEnXuyLIk6rlCqK0vX+3pZT20="></latexit>

We	  have	  seen:	  

Now	  we	  will	  see	  what	  is	  the	  corresponding	  
procedure	  in	  +me:	  



Rectangle	  in	  frequency	  =>>	  sinc	  in	  +me	  

RECALL:	  

H(!)

<latexit sha1_base64="Me5H1nycBL2MxI5j0SUwy98sLX8="></latexit>

Sinc/	  “octopus”	  /	  
“pulpo”	  

H(!)

<latexit sha1_base64="SQ8RAMhENDI9oqQhxl9sJX+0jtQ="></latexit>

=1	  

h(T ) = 0, h(2T ) = 0, ..., h(nT ) = 0

<latexit sha1_base64="JTflz/Utzz76YxyZaoHku/9H+S4=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECxCBRlmSkU3QsGNywp9QTuUTJq2oZnMkGSEUrpy46+4caGIW7/BnX9jpp2FVg8Ezj3nXm7uCWLOlHbdLyu3srq2vpHfLGxt7+zu2fsHTRUlktAGiXgk2wFWlDNBG5ppTtuxpDgMOG0F45vUb91TqVgk6noSUz/EQ8EGjGBtpJ59PCrVz67dczQqlRfEcZy0EmnVs4uu486B/hIvI0XIUOvZn91+RJKQCk04VqrjubH2p1hqRjidFbqJojEmYzykHUMFDqnyp/MzZujUKH00iKR5QqO5+nNiikOlJmFgOkOsR2rZS8X/vE6iB1f+lIk40VSQxaJBwpGOUJoJ6jNJieYTQzCRzPwVkRGWmGiTXMGE4C2f/Jc0y45XcS7uKsVqJYsjD0dwAiXw4BKqcAs1aACBB3iCF3i1Hq1n6816X7TmrGzmEH7B+vgG5CeUQw==</latexit>



Mul+plica+on	  in	  frequency	  =>>	  
convolu+on	  in	  +me	  

RECALL:	  

X(!) = Xp(!)H(!)

<latexit sha1_base64="NLtAgGwTvlQ3WABULFW/CZIVpm8="></latexit>

x(t) = xp(t) ⇤ h(t)

<latexit sha1_base64="XHqwyIv8gCWhsdPaoM7V+AiiHS4="></latexit>



Convolu+on	  with	  deltas…	  

RECALL:	  

h(t) ⇤ �(t� t0) = h(t� t0)

<latexit sha1_base64="9O78SkvilDeCvHQMdbTn4B3JUls="></latexit>



Reconstruc+on:	  in	  +me	  

Then:	  

If	  we	  saIsfy	  Nyquist	  



Reconstruc+on:	  in	  +me	  

=1	  

xr(t) = xp(t) ⇤ h(t)

<latexit sha1_base64="XcqH1tziSm4NmtKB1mgL05uo/EY="></latexit>

RECOVERED SIGNAL

<latexit sha1_base64="LFSp5cXsDQsrk1wxuCG03KwVJYw="></latexit>

If	  we	  saIsfy	  Nyquist:	  

xr(t) = x(t) !!!!!

<latexit sha1_base64="5sWxtcEfo05Fqt4h5ebz1w58buw="></latexit>

h(T ) = 0, h(2T ) = 0, ..., h(nT ) = 0

<latexit sha1_base64="JTflz/Utzz76YxyZaoHku/9H+S4=">AAACBnicbVDLSgMxFL1TX7W+Rl2KECxCBRlmSkU3QsGNywp9QTuUTJq2oZnMkGSEUrpy46+4caGIW7/BnX9jpp2FVg8Ezj3nXm7uCWLOlHbdLyu3srq2vpHfLGxt7+zu2fsHTRUlktAGiXgk2wFWlDNBG5ppTtuxpDgMOG0F45vUb91TqVgk6noSUz/EQ8EGjGBtpJ59PCrVz67dczQqlRfEcZy0EmnVs4uu486B/hIvI0XIUOvZn91+RJKQCk04VqrjubH2p1hqRjidFbqJojEmYzykHUMFDqnyp/MzZujUKH00iKR5QqO5+nNiikOlJmFgOkOsR2rZS8X/vE6iB1f+lIk40VSQxaJBwpGOUJoJ6jNJieYTQzCRzPwVkRGWmGiTXMGE4C2f/Jc0y45XcS7uKsVqJYsjD0dwAiXw4BKqcAs1aACBB3iCF3i1Hq1n6816X7TmrGzmEH7B+vgG5CeUQw==</latexit>



Reconstruc+on:	  in	  +me	  

xr(t) =
1X

k=�1
x[n]sinc(t� nT )

<latexit sha1_base64="rKZ3whL/Jee6gehMExmlfTOWRZY="></latexit>

h(t) = sinc(t) =
T sin(⇡t/T )

⇡t

<latexit sha1_base64="R5iy0kYiuCA9i9bpCTXrz1eM/R4="></latexit>

xr(t) =
1X

k=�1
x[n]

T sin(⇡ 1
T (t� nT ))

⇡(t� nT )

<latexit sha1_base64="yubmI73hoBNJ9wPBsMPZbx3LgOo="></latexit>

xr(t) = x(t) !!!!!

<latexit sha1_base64="5sWxtcEfo05Fqt4h5ebz1w58buw="></latexit>

If	  we	  saIsfy	  Nyquist:	  

Infinite	  sum	  of	  sinc	  funcIons	  (“octopuses”-‐	  “pulpos”	  );	  	  
linear	  combinaIon	  of	  	  “octopuses”	  !!	  



IDEAL	  INTERPOLATION	  

Then,	  in	  any	  case	  we	  have:	  

Note	  that:	  

h(0) = 1

<latexit sha1_base64="ZlUcP6K0YRXhBi0NpLwDbxf9W7M="></latexit>

h(t� nT )
���
t=nT

= h(nT � nT ) = 1

<latexit sha1_base64="UJZcCTUdcRYSplTnE2LJbi6GIkA="></latexit>

xr(nT ) = x[n] = x(nT )

<latexit sha1_base64="cqeO1kFoIbDXOna3VJVdDs/7Nnk="></latexit>

x(T )

<latexit sha1_base64="aQ4K+ahQGLUQTD60riIgdrlNsQo="></latexit>

x(0)

<latexit sha1_base64="W1mbN1VtWO7tls8QmAmxOLImuWY="></latexit>

x(2T )

<latexit sha1_base64="Doai6Bk0WvAcbsDHJ1Fd9Y7g8E4="></latexit>

x(3T )

<latexit sha1_base64="ZamWMnbOxs1nSpIz22NoI/emjA4="></latexit>

t

<latexit sha1_base64="pYnIXjvUN/7yG2kBRHTvc/lR+A4="></latexit>

xr(t)

<latexit sha1_base64="I9kWtJ6yUtcwqxK3hTTh+KZLGmA="></latexit>

INTERPOLATION:	  
even	  if	  we	  do	  not	  fulfill	  Nyquist,	  
at	  least	  at	  t=nT	  we	  have	  a	  
perfect	  reconstrucIon	  (we	  use	  
x[n]).	  

h(T ) = 0, h(2T ) = 0, ..., h(nT ) = 0

<latexit sha1_base64="KdBl8AEmOlppHOx8/jWe03H9gOY=">AAACBnicbVDLSsNAFJ3UV62vqEsRBotQQUJSKrpRCm5cVugL2lAm00kzdDIJMxOhhK7c+CtuXCji1m9w5984abPQ1gMD555zL3fu8WJGpbLtb6Owsrq2vlHcLG1t7+zumfsHbRklApMWjlgkuh6ShFFOWooqRrqxICj0GOl449vM7zwQIWnEm2oSEzdEI059ipHS0sA8DirNs2v7HAaV6pxYlpVVPKsGZtm27BngMnFyUgY5GgPzqz+McBISrjBDUvYcO1ZuioSimJFpqZ9IEiM8RiPS05SjkEg3nZ0xhadaGUI/EvpxBWfq74kUhVJOQk93hkgFctHLxP+8XqL8KzelPE4U4Xi+yE8YVBHMMoFDKghWbKIJwoLqv0IcIIGw0smVdAjO4snLpF21nJp1cV8r12/yOIrgCJyACnDAJaiDO9AALYDBI3gGr+DNeDJejHfjY95aMPKZQ/AHxucP5ymUTQ==</latexit>




