
cos(w0t)
<latexit sha1_base64="FQYkiP8qp/HWvhLucHvSjqaV+YQ=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BItQL2W3CnosevFYwX7AdinZNNuGZpMlmVXK0p/hxYMiXv013vw3pu0etPXBwOO9GWbmhYngBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGppqxFlVC6GxLDBJesBRwE6yaakTgUrBOOb2d+55Fpw5V8gEnCgpgMJY84JWAlv0eVqT71XQzn/XLFrblz4FXi5aSCcjT75a/eQNE0ZhKoIMb4nptAkBENnAo2LfVSwxJCx2TIfEsliZkJsvnJU3xmlQGOlLYlAc/V3xMZiY2ZxKHtjAmMzLI3E//z/BSi6yDjMkmBSbpYFKUCg8Kz//GAa0ZBTCwhVHN7K6YjogkFm1LJhuAtv7xK2vWad1Gr319WGjd5HEV0gk5RFXnoCjXQHWqiFqJIoWf0it4ccF6cd+dj0Vpw8plj9AfO5w8XNZB4</latexit>

w0 = constante

<latexit sha1_base64="eKnglUSmtC980NSjCmgdmF9zrv4=">AAAB/nicbVDLSgNBEJyNrxhfq+LJy2AQPIXdKOhFCHrxGME8IFmW2ckkGTI7s8z0qmEJ+CtePCji1e/w5t84eRw0saChqOqmuytKBDfged9Obml5ZXUtv17Y2Nza3nF39+pGpZqyGlVC6WZEDBNcshpwEKyZaEbiSLBGNLge+417pg1X8g6GCQti0pO8yykBK4XuwUPoXeJ2HKnHjCppgEhgo9AteiVvArxI/BkpohmqofvV7iiaxkwCFcSYlu8lEGREA6eCjQrt1LCE0AHpsZalksTMBNnk/BE+tkoHd5W2JQFP1N8TGYmNGcaR7YwJ9M28Nxb/81opdC+CjMskBSbpdFE3FRgUHmeBO1wzCmJoCaGa21sx7RNNKNjECjYEf/7lRVIvl/zTUvn2rFi5msWRR4foCJ0gH52jCrpBVVRDFGXoGb2iN+fJeXHenY9pa86ZzeyjP3A+fwBVjJW9</latexit>

SIEMPRE PERIODICO
<latexit sha1_base64="82/+8WCwY0IUFomfXxl3bGwCYUM=">AAACGHicbVDJSgNBEO2JW4xb1KOXxiB4ijNR0IsQjAFzkMQlKsQQejqdpElP99Bdo4Yhn+HFX/HiQRGvufk3dpaD24OCx3tVVNXzQ8ENuO6nk5ianpmdS86nFhaXllfSq2tXRkWasipVQukbnxgmuGRV4CDYTagZCXzBrv1uYehf3zFtuJKX0AtZPSBtyVucErBSI72zdd9wD/Ft4KuHmCppgEhg/dRYuCgVTyvnRVwpnpfKx6VCud9IZ9ysOwL+S7wJyaAJKo304LapaBQwCVQQY2qeG0I9Jho4FcNFkWEhoV3SZjVLJQmYqcejx/p4yypN3FLalgQ8Ur9PxCQwphf4tjMg0DG/vaH4n1eLoHVQj7kMI2CSjhe1IoFB4WFKuMk1oyB6lhCqub0V0w7RhILNMmVD8H6//Jdc5bLebjZ3tpfJH03iSKINtIm2kYf2UR6doAqqIooe0TN6RW/Ok/PivDsf49aEM5lZRz/gDL4AhqWezQ==</latexit>

T =
2⇡

w0
<latexit sha1_base64="7UppSah3Ei5fr7c3uOR0GxGAzLQ="></latexit>

sin(w0t)
<latexit sha1_base64="t8CYeYkfCl9Ogibq9p8dD5X4unY="></latexit>

cos(w0t) = cos(w0(t + T ))

<latexit sha1_base64="6UQ1g3GElXna4w2HmY7oxm8/H3M="></latexit>

t 2 R
<latexit sha1_base64="OcDCFsNQtZpWjurFu/sMFwdaBvw="></latexit>

sin(w0t) = sin(w0(t + T ))
<latexit sha1_base64="S7D6uMrPd1FnpzfG4q5eVUct1l8="></latexit>

Tiempo Continuo

<latexit sha1_base64="Edy02hLQv6lxnXnONNm1NxjHcgE="></latexit>



Tiempo Continuo

<latexit sha1_base64="Edy02hLQv6lxnXnONNm1NxjHcgE="></latexit>

t 2 R
<latexit sha1_base64="D/tGpNDASC3wwhA1IaMMTjJgIlA="></latexit>

Exponencial	  complejo	  

exp(jw0t)
<latexit sha1_base64="jJpIbvVIe4PUVMcKagCxn8xGmpg="></latexit>

SIEMPRE PERIODICO
<latexit sha1_base64="82/+8WCwY0IUFomfXxl3bGwCYUM=">AAACGHicbVDJSgNBEO2JW4xb1KOXxiB4ijNR0IsQjAFzkMQlKsQQejqdpElP99Bdo4Yhn+HFX/HiQRGvufk3dpaD24OCx3tVVNXzQ8ENuO6nk5ianpmdS86nFhaXllfSq2tXRkWasipVQukbnxgmuGRV4CDYTagZCXzBrv1uYehf3zFtuJKX0AtZPSBtyVucErBSI72zdd9wD/Ft4KuHmCppgEhg/dRYuCgVTyvnRVwpnpfKx6VCud9IZ9ysOwL+S7wJyaAJKo304LapaBQwCVQQY2qeG0I9Jho4FcNFkWEhoV3SZjVLJQmYqcejx/p4yypN3FLalgQ8Ur9PxCQwphf4tjMg0DG/vaH4n1eLoHVQj7kMI2CSjhe1IoFB4WFKuMk1oyB6lhCqub0V0w7RhILNMmVD8H6//Jdc5bLebjZ3tpfJH03iSKINtIm2kYf2UR6doAqqIooe0TN6RW/Ok/PivDsf49aEM5lZRz/gDL4AhqWezQ==</latexit>

T =
2⇡

w0
<latexit sha1_base64="7UppSah3Ei5fr7c3uOR0GxGAzLQ="></latexit>

exp(jw0t) = exp(jw0(t + T ))

<latexit sha1_base64="QaTTQaZfKD81I6pp37EjAeeA5So="></latexit>



Tiempo Continuo

<latexit sha1_base64="Edy02hLQv6lxnXnONNm1NxjHcgE="></latexit>

t 2 R
<latexit sha1_base64="D/tGpNDASC3wwhA1IaMMTjJgIlA="></latexit>

cos(w1t) + sin(w2t)
<latexit sha1_base64="vpRPRtoDfugnVn6TP9Egi9zboUQ="></latexit>

sin(w1t) + sin(w2t)
<latexit sha1_base64="PnXsnZ9fJ4km/N7fUfDzZPzXeDk="></latexit>

cos(w1t) + cos(w2t)
<latexit sha1_base64="/4mXz8NTVibZrqwJqxUt5RFOBOY="></latexit>

Suma	  de	  sinusoides	  

DEPENDE! NO SIEMPRE ES PERIODICA
<latexit sha1_base64="GpGyZPAi9UXPrsVhGR1olc9KKyI="></latexit>

cos

✓
10⇡

3

t

◆
+ sin

✓
5⇡

4

t

◆

<latexit sha1_base64="SSSjfhbWa8GR1Cl/6CMSs1lArNc="></latexit>

Periódica	  con	  periodo	   T =
24
5

<latexit sha1_base64="OhKQQG8KLJEzxqLoUeB1JVgGFMk="></latexit>

cos

✓
10

3

t

◆
+ sin

✓
5⇡

4

t

◆

<latexit sha1_base64="j7DGRMnDpA3H2Y4LuMHNaJhiR5k="></latexit>

No	  Periódica	  

exp(jw1t) + exp(jw2t)
<latexit sha1_base64="MXeCXUM+YI+VZRJ8ovP9cu5sVQ8="></latexit>



Tiempo Discreto

<latexit sha1_base64="Af8qLwmP2+shIq5Dw3KnlavkyWo="></latexit>

cos(⌦0n)

<latexit sha1_base64="P8kr2Exf8yjZWxw6fps2+E+7EBc="></latexit>

sin(⌦0n)
<latexit sha1_base64="3QBlNMYKcCPl7bcEta7bm3UuQFE="></latexit>

n 2 Z
<latexit sha1_base64="EIvrqBiOAObYwvugLb85WK2Iu4k="></latexit>

DEPENDE! NO SIEMPRE ES PERIODICA
<latexit sha1_base64="Zs1oGqbYXL7sjToL1sbqJZMr9h8="></latexit>

n = ...� 2,�1, 0, 1, 2, 3...
<latexit sha1_base64="kqrngKUCzo1fj0AWwNJjjjSw2nY="></latexit>

Solo	  si	  encontramos	  un	  numero	  entero	  k	  y	  un	  periodo	  N	  (numero	  entero	  también)	  tal	  que:	  	  

⌦0 = 2⇡
k

N
<latexit sha1_base64="X6ViwuSMUVoKeloSKh9FJ0eevCc="></latexit>

cos(2⇡n)
<latexit sha1_base64="dzbXMXtE+i+G2vT0e40VU46ZvqE="></latexit>

Periódica	  con	  periodo	   N = 1
<latexit sha1_base64="gxmVz0auQd23hoyGHhWn8koUmOg="></latexit>

(k = 1)
<latexit sha1_base64="EHeq62GVkrC1us16jiQWjHZsmUE="></latexit>

cos(2n)
<latexit sha1_base64="WDdYTMiknDL8+oy387w+tRslJGs="></latexit>

No	  Periódica	  

Periódica	  con	  periodo	  cos

✓
4⇡

3
n

◆

<latexit sha1_base64="ARfuRLPmUrfHJ+Dsa5lAW/oAlIM="></latexit>

N = 3
<latexit sha1_base64="Rv0V7gnqH7tYpc2kgW2tJ9X5qNw="></latexit>

(k = 2)
<latexit sha1_base64="CZCZY7afiU+o8V/yPfPGjaF4NuI="></latexit>



Tiempo Discreto

<latexit sha1_base64="Af8qLwmP2+shIq5Dw3KnlavkyWo="></latexit>

n 2 Z
<latexit sha1_base64="EIvrqBiOAObYwvugLb85WK2Iu4k="></latexit>

DEPENDE! NO SIEMPRE ES PERIODICA
<latexit sha1_base64="Zs1oGqbYXL7sjToL1sbqJZMr9h8="></latexit>

n = ...� 2,�1, 0, 1, 2, 3...
<latexit sha1_base64="kqrngKUCzo1fj0AWwNJjjjSw2nY="></latexit>

Solo	  si	  encontramos	  un	  numero	  entero	  k	  y	  un	  periodo	  N	  (numero	  entero	  también)	  tal	  que:	  	  

⌦0 = 2⇡
k

N
<latexit sha1_base64="X6ViwuSMUVoKeloSKh9FJ0eevCc="></latexit>

Periódica	  con	  periodo	   N = 1
<latexit sha1_base64="gxmVz0auQd23hoyGHhWn8koUmOg="></latexit>

(k = 1)
<latexit sha1_base64="EHeq62GVkrC1us16jiQWjHZsmUE="></latexit>

No	  Periódica	  

Periódica	  con	  periodo	   N = 3
<latexit sha1_base64="Rv0V7gnqH7tYpc2kgW2tJ9X5qNw="></latexit>

(k = 2)
<latexit sha1_base64="CZCZY7afiU+o8V/yPfPGjaF4NuI="></latexit>

exp(j⌦0n)

<latexit sha1_base64="0uGWyYUNUGrR8ceUalE98D7rAEM="></latexit>

exp(j2⇡n)

<latexit sha1_base64="q26ez9WI+fyhNOtopEUMPsBoats="></latexit>

exp(j2n)

<latexit sha1_base64="n5+prqXYkd1Hqk4AqFaF0GL89wo="></latexit>

exp

✓
j
4⇡

3

n

◆

<latexit sha1_base64="kn3bpR3/Uz7kADJYZUtCKDxBG3Y="></latexit>



Tiempo Discreto

<latexit sha1_base64="Af8qLwmP2+shIq5Dw3KnlavkyWo="></latexit>

n 2 Z
<latexit sha1_base64="EIvrqBiOAObYwvugLb85WK2Iu4k="></latexit>

DEPENDE! NO SIEMPRE ES PERIODICA
<latexit sha1_base64="Zs1oGqbYXL7sjToL1sbqJZMr9h8="></latexit>

n = ...� 2,�1, 0, 1, 2, 3...
<latexit sha1_base64="kqrngKUCzo1fj0AWwNJjjjSw2nY="></latexit>

exp(j⌦1n) + exp(j⌦2n)

<latexit sha1_base64="GgYFwQYwhniL6nWrGjRzrGuwhYU="></latexit>

cos(⌦1n) + cos(⌦2t)
<latexit sha1_base64="mvhGjnl8HtlgHO7tbKDVg4S8eqE="></latexit>

Suma	  de	  sinusoides	  

exp

✓
j
2⇡

3

n

◆
+ exp

✓
j
3⇡

4

n

◆

<latexit sha1_base64="EkHuJQwBUFWDE2K6qbUijne/thk="></latexit>

Periódica	  con	  periodo	  

N = 24
<latexit sha1_base64="W8Y+8D419F7xOvzjuB3d7suWYTc="></latexit>

exp

✓
j
2

3

n

◆
+ exp

✓
j
3⇡

4

n

◆

<latexit sha1_base64="pKNIpQkMOf2GFXKWSCtc0RsvOGA="></latexit>

No	  Periódica	  



La	  Transformada	  de	  Fourier	  de	  una	  
señal	  discreta	  es	  siempre	  periódica,	  
de	  periodo	  2pi	  (mirad	  siguiente	  

transparencia)	  

Claramente	  estamos	  hablando	  de	  
una	  periodicidad	  en	  frecuencia	  

(Omega)	  	  



Periodicidad	  TF	  de	  una	  señal	  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>



Claramente	  estamos	  hablando	  de	  
una	  periodicidad	  en	  frecuencia	  

(Omega)	  	  

Respecto	  al	  +empo	  (n)	  una	  suma	  de	  
exponenciales	  complejas	  no	  

siempre	  es	  periódica.	  	  


