
Formulas	  ú+les	  para	  el	  Muestreo	  	  	  	  



Periodicidad	  TF	  discreta	  

ej(⌦+2⇡)n = ej⌦n ⇥ 1
<latexit sha1_base64="AI2DHfHWix16mitLKnwJ9aFlGC8="></latexit>

ej(⌦+2⇡)n = ej⌦nej2⇡n
<latexit sha1_base64="R9WkOOoWbSjIyUVm7sxduGlTR0Q="></latexit>

ej(⌦+2⇡)n = ej⌦n
<latexit sha1_base64="oIpjft6hmQCv03+pV+4CU3nHFiM="></latexit>

X(⌦) =
+1X

n=�1
x[n]e�j⌦n

<latexit sha1_base64="vVVN+UhpQ2kC/JgpsDb+x7XIkNM="></latexit>

X(⌦ + 2⇡) =
+1X

n=�1
x[n]e�j(⌦+2⇡)n = X(⌦)

<latexit sha1_base64="dikIDtiduP5dLrHNyYefKQhkESw="></latexit>



Para	  Recordar:	  

F {�(t)} = 1
<latexit sha1_base64="HMxBvY2rfm/27ewlHxLHlSlBjnU="></latexit>

F {�(t� t0)} = e�j!t0
<latexit sha1_base64="Q+u+EcOTjIvqu9xfMqWX3+NdO80="></latexit>

F
�
ej!0t

 
= 2⇡�(! � !0)

<latexit sha1_base64="9Xsr3WsgZ7FLAleZqNXhMjaGysg="></latexit>

Y	  para	  después:	  

Para	  ahora:	  

x(t) ⇤ �(t� t0) = x(t� t0)
<latexit sha1_base64="R87TS336QvHyn6WdBakec3phk1Y=">AAACBHicbZC7SgNBFIZn4y3G26plmsEgJIJhVwVtlICNZQRzgWRZZmdnkyGzF2bOSkJIYeOr2FgoYutD2Pk2TpItNPrDwMd/zuHM+b1EcAWW9WXklpZXVtfy64WNza3tHXN3r6niVFLWoLGIZdsjigkesQZwEKydSEZCT7CWN7ie1lv3TCoeR3cwSpgTkl7EA04JaMs1i8MyVI66PhNAynAMrlW5HGbgmiWras2E/4KdQQllqrvmZ9ePaRqyCKggSnVsKwFnTCRwKtik0E0VSwgdkB7raIxIyJQznh0xwYfa8XEQS/0iwDP358SYhEqNQk93hgT6arE2Nf+rdVIILpwxj5IUWETni4JUYIjxNBHsc8koiJEGQiXXf8W0TyShoHMr6BDsxZP/QvOkap9W7duzUu0qiyOPiugAlZGNzlEN3aA6aiCKHtATekGvxqPxbLwZ7/PWnJHN7KNfMj6+AaFWliQ=</latexit>

x[n] ⇤ �[n� n0] = x[n� n0]
<latexit sha1_base64="tY7/8MA/hY/Po1Wgf333cJq/xYs=">AAACBHicbZDLSsNAFIZP6q3WW9RlN8EiiGBJVNCNUnDjsoK9QBrCZDJph04mYWYiLaULN76KGxeKuPUh3Pk2TtsstPWHgY//nMOZ8wcpo1LZ9rdRWFpeWV0rrpc2Nre2d8zdvaZMMoFJAycsEe0AScIoJw1FFSPtVBAUB4y0gv7NpN56IELShN+rYUq8GHU5jShGSlu+WR643DvuhIQp5PIT7tve1SAH36zYVXsqaxGcHCqQq+6bX50wwVlMuMIMSek6dqq8ERKKYkbGpU4mSYpwH3WJq5GjmEhvND1ibB1qJ7SiROjHlTV1f0+MUCzlMA50Z4xUT87XJuZ/NTdT0aU3ojzNFOF4tijKmKUSa5KIFVJBsGJDDQgLqv9q4R4SCCudW0mH4MyfvAjN06pzVnXuziu16zyOIpThAI7AgQuowS3UoQEYHuEZXuHNeDJejHfjY9ZaMPKZffgj4/MHVp6XOw==</latexit>

Z 1

�1
x(⌧)�(t� t0 � ⌧)d⌧ = x(t� t0)

<latexit sha1_base64="xtJ08xGgx/7mm3ESctQbvh5la1s="></latexit>



Igualdades	  y	  transformadas	  	  
de	  un	  tren	  de	  deltas	  

x(t) =
+1X

m=�1
�(t�mT )

<latexit sha1_base64="Rau7JqXBBoyjJeR+x28c39C1TsU="></latexit>

se puede interpretar como una señal periódica de periodo T
<latexit sha1_base64="V5+S7ue8Y15PsmZytqQeIg31e4c="></latexit>

y se puede expresar con una serie de Fourier:

<latexit sha1_base64="hc9cYE7dWq3ocGP+8wlU7hcVer0="></latexit>

x(t) =
1
T

+1X

k=�1
e

�jk 2⇡
T t

<latexit sha1_base64="YMp3xzbOvzZCQ2hStIB0Jw3EtSg="></latexit>

ak =
1
T<latexit sha1_base64="WcqjtrWBFPKw6Kr446I/DrT0QRA="></latexit>

(una delta repetida periódicamente)

<latexit sha1_base64="rdNlQAWrcxEbiJFj2G5qPh7ECgk="></latexit>

para cada k
<latexit sha1_base64="l2G6Lkj9GccHSre8L2GBdNZFq98="></latexit>

Asi que la série de Fourier es:

<latexit sha1_base64="Mrya1Hd0vi5pYT9waG5pE639x+Q="></latexit>

ak =
1
T

Z

T
x(t)e�jk 2⇡

T t
dt =

1
T

Z T/2

�T/2
�(t)e�jk 2⇡

T t
dt

<latexit sha1_base64="qvY0Jj51v4cdLvgVwfZ8o9E5mew="></latexit>



Igualdades	  y	  transformadas	  	  
de	  un	  tren	  de	  deltas	  

+1X

m=�1
�(t�mT ) =

1
T

+1X

k=�1
e�jk 2⇡

T t

<latexit sha1_base64="B4pmxbAirZSQrhXVZ3Wp0dYG1aM="></latexit>

PRIMERA IGUALDAD: (USANDO SERIE DE FOURIER)
<latexit sha1_base64="8rfTagXFjssAlAK6Jw+UWovdwmo="></latexit>

Usando la TRANSFORMADA DE FOURIER de la expresión a la derecha:
<latexit sha1_base64="8sV10haa+Pn/CGvejoaPNcSKw4c="></latexit>

F
(

+1X

m=�1
�(t�mT )

)
= F

(
1
T

+1X

k=�1
e�jk 2⇡

T t

)

<latexit sha1_base64="3btF5nwxHsVX1beOZhK1xB0YM2k="></latexit>

=
1
T

+1
X

k=�1
F

n

e�jk 2⇡
T t

o

<latexit sha1_base64="FXPn5dUWOcGxhAHIoSJExnsJdy8="></latexit>

=
2⇡

T

+1X

k=�1
�

✓
! � k

2⇡

T

◆

<latexit sha1_base64="AAKBWS9bTyYJVFBp9q8BsFAyqEY="></latexit>



Igualdades	  y	  transformadas	  	  
de	  un	  tren	  de	  deltas	  

+1X

m=�1
�(t�mT )() 2⇡

T

+1X

k=�1
�

✓
! � k

2⇡

T

◆

<latexit sha1_base64="W0PWNJafdqiU1gThQ+Nr1QjDNzk="></latexit>

Llegamos a:

<latexit sha1_base64="e6RR5ehZeGtc1YPNBIzsmDZzWD0="></latexit>

Por	  otro	  lado	  si	  transformamos	  el	  primer	  termino:	  

F
(

+1X

m=�1
�(t�mT )

)
=

+1X

m=�1
F {�(t�mT )}

<latexit sha1_base64="9bJp4E1tbsMPQdQwtzSTRaZthv8="></latexit>

=
+1X

m=�1
e�jmT!

<latexit sha1_base64="scGZDWtD+wnsVeJMIRVK5NedqD8="></latexit>

Asi	  que….	  

(Transformada de un tren de deltas continuas)

<latexit sha1_base64="tsSMFObSPpc5I/LB4e14rB9RvN8="></latexit>



Igualdades	  y	  transformadas	  	  
de	  un	  tren	  de	  deltas	  

+1X

m=�1
e�jmT! =

2⇡

T

+1X

k=�1
�

✓
! � k

2⇡

T

◆

<latexit sha1_base64="ujIye+MZTFWXd+dtcUSFMMx57qg="></latexit>

OTRA IGUALDAD:
<latexit sha1_base64="snmddP4LbKXf4BxKmFZjg4uY9+g="></latexit>


