
 
 

SERIES DE FOURIER DE SEÑALES DISCRETAS (DTFS) 

DOMINIO DEL TIEMPO 
𝒙𝒙[𝒏𝒏] = � 𝑿𝑿[𝒌𝒌]𝒆𝒆𝒋𝒋𝒋𝒋𝛀𝛀𝟎𝟎𝒏𝒏

𝒌𝒌=〈𝑵𝑵〉

 

 
𝒙𝒙[𝒏𝒏] 𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑ó𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅 𝒅𝒅𝒅𝒅 𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑 𝑵𝑵 

DOMINIO DE LA FRECUENCIA 

𝑿𝑿[𝒌𝒌] =
𝟏𝟏
𝑵𝑵
� 𝒙𝒙[𝒏𝒏]𝒆𝒆−𝒋𝒋𝒋𝒋𝛀𝛀𝟎𝟎𝒏𝒏
𝒏𝒏=⟨𝑵𝑵⟩

 

 
𝑿𝑿[𝒌𝒌] 𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑 𝑵𝑵 

𝑥𝑥[𝑛𝑛] = �
1,               |𝑛𝑛| ≤ 𝑀𝑀   
0,     𝑀𝑀 < �𝑛𝑛| ≤ 𝑁𝑁

2�
;    𝑥𝑥[𝑛𝑛] = 𝑥𝑥[𝑛𝑛 + 𝑁𝑁] 𝑋𝑋[𝑘𝑘] =

sin �𝑘𝑘 Ω02 (2𝑀𝑀 + 1)�

𝑁𝑁 sin �𝑘𝑘 Ω02 �
 

𝑥𝑥[𝑛𝑛] = 𝑒𝑒𝑗𝑗𝑗𝑗Ω0𝑛𝑛 𝑋𝑋[𝑘𝑘] = � 1,    𝐾𝐾 = 𝑚𝑚,𝑚𝑚 ± 𝑁𝑁,𝑚𝑚 ± 2𝑁𝑁, …
 0,                  𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐                  

𝑥𝑥[𝑛𝑛] = cos(mΩ0𝑛𝑛) 𝑋𝑋[𝑘𝑘] = �  
1
2

,    𝐾𝐾 = ±𝑚𝑚, ±𝑚𝑚 ± 𝑁𝑁, ±𝑚𝑚 ± 2𝑁𝑁, …

 0,                      𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐                      
 

𝑥𝑥[𝑛𝑛] = sin(mΩ0𝑛𝑛) 𝑋𝑋[𝑘𝑘] =

⎩
⎪
⎨

⎪
⎧

1
2𝑗𝑗

,     𝐾𝐾 = 𝑚𝑚,𝑚𝑚 ± 𝑁𝑁,𝑚𝑚 ± 2𝑁𝑁, … .

−
1
2𝑗𝑗

,     𝐾𝐾 = −𝑚𝑚,−𝑚𝑚 ± 𝑁𝑁,−𝑚𝑚 ± 2𝑁𝑁,

0,                 𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐                   

 

𝑥𝑥[𝑛𝑛] = 1 𝑋𝑋[𝑘𝑘] = �1,            𝐾𝐾 = 0, ±𝑁𝑁, ±2𝑁𝑁, …             
0,                    𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐                        

𝑥𝑥[𝑛𝑛] = � δ[𝑛𝑛 −𝑚𝑚𝑚𝑚]
∞

𝑚𝑚=−∞

 𝑋𝑋[𝑘𝑘] =
1
𝑁𝑁

 

 
 
 

SERIES DE FOURIER DE SEÑALES CONTINUAS (FS) 

DOMINIO DEL TIEMPO 

𝒙𝒙(𝒕𝒕) = � 𝑿𝑿[𝒌𝒌]𝒆𝒆𝒋𝒋𝒋𝒋𝝎𝝎𝟎𝟎𝒕𝒕
∞

𝒌𝒌=−∞

 

 
𝒙𝒙(𝒕𝒕) 𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑ó𝒅𝒅𝒅𝒅𝒅𝒅𝒅𝒅 𝒅𝒅𝒅𝒅 𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑𝒑 𝑻𝑻 

DOMINIO DE LA FRECUENCIA 

𝑿𝑿[𝒌𝒌] =
𝟏𝟏
𝑻𝑻
� 𝒙𝒙(𝒕𝒕)𝒆𝒆−𝒋𝒋𝒋𝒋𝛚𝛚𝟎𝟎𝒕𝒕

〈𝑻𝑻〉
𝒅𝒅𝒅𝒅 

 

𝝎𝝎𝟎𝟎 =
𝟐𝟐𝟐𝟐
𝑻𝑻

 

𝑥𝑥(𝑡𝑡) = � 1,               |𝑡𝑡| ≤ 𝑇𝑇𝑠𝑠  
0,     𝑇𝑇𝑠𝑠 < |𝑡𝑡| ≤ 𝑇𝑇 2⁄  𝑋𝑋[𝑘𝑘] =

sin(𝑘𝑘ω0𝑇𝑇𝑠𝑠)
𝑘𝑘𝑘𝑘

 

𝑥𝑥(𝑡𝑡) = 𝑒𝑒𝑗𝑗𝑗𝑗ω0𝑡𝑡 𝑋𝑋[𝑘𝑘] = 𝛿𝛿[𝑘𝑘 −𝑚𝑚] 

𝑥𝑥(𝑡𝑡) = cos(mω0𝑡𝑡) 𝑋𝑋[𝑘𝑘] =
1
2
𝛿𝛿[𝑘𝑘 −𝑚𝑚] +

1
2
𝛿𝛿[𝑘𝑘 + 𝑚𝑚] 

𝑥𝑥(𝑡𝑡) = sin(mω0𝑡𝑡) 𝑋𝑋[𝑘𝑘] =
1
2𝑗𝑗
𝛿𝛿[𝑘𝑘 −𝑚𝑚] −

1
2𝑗𝑗
𝛿𝛿[𝑘𝑘 + 𝑚𝑚] 

𝑥𝑥(𝑡𝑡) = � δ(𝑡𝑡 − 𝑚𝑚𝑚𝑚)
∞

𝑚𝑚=−∞

 𝑋𝑋[𝑘𝑘] =
1
𝑇𝑇

 

 


