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Discrete Fourier Transform (DFT)

used for: finite support signals (x[n] € CN)

analysis formula: X[k]:Zx[n]WA’;k, k=0,..., N-1
1_N—1
synthesis formula: x[n]= N ZX[k]WA;”k, n=o,..., N-1
k=0

symmetries: x[—n mod N] BN X[—k mod N]

x*[n] &5 X* [~k mod N]

shifts: x[(n — ny) mod N] DiiLN Wk"UX[k]

Wy x[n] &5 X[(k — ko) mod N]

Parseval: >oe 0 x[n)R= = Z|X k]2
Some DFT pairs for length-N signails: (n,k=0,1,...,N—1)
x[n]=6[n—M)] X[k]= e FME
x[n]=1 X[k] = N6[k]
x[n]=el ¥ X[k]=Né[k — L]
x[n]:cos(%“Ln-i-(p) X[k]=(N/2)[e/?6[k— L) +e 7?5[k — N+ L)]]
x[n]=sin(2Ln+¢) X[k]=(=jN/2)[e/?5[k— L] —e~1?5[k — N+ L]]
o ternsmes _sin((/N)Mk) L EM-nk
x["]‘{ o e k)= —Sninn €




Discrete-Time Fourier Transform (DTFT)

used for:

analysis formula:

synthesis formula:

symmetries:

shifts:

Parseval:

infinite, two sided signals (x[n] € £,(Z))

X(ele)= Z x[nle~ien

1 T
x[n]:—f X(el®)el“"d w
2m |

x[=n] 25 X(e—i®)

x*[n] &5 X*(e1¢)
x[n —ny) iy e~ jono X(ejw)

eJwony[n) &”X(ej(w—wo))

00 1 " jw
Zn=_wIX[n]IZ=§J IX(e’®)Pd e

Some DTFT pairs:

x[n]=06[n— k]
x[n]=1
x[n]=uln]

x[n]=au[n] |a|l<1

x[n]=ejwn

X(e/®)=e-jwk

X(ei®)=6(w)

, 1.
jo)= Z
X(el®) [—o o +25(a))
. 1
X(el®)= ;
( ) l—ae ®

X(el®)=6(w — wq)

x[n] = cos(won + ¢) X(el®)=(1/2)[e/?6(w — wo)+ e 795(w + wy)]

X(el®)=(—j/2)[el?5(w — wo)— e~ 1?5(w + wy)]
sin((N/2)w) TR
sin(w/2) ©

x[n]=sin(won + ¢)

x[n]:{ :

for0<n<N-1 X(e](")):

otherwise




