Properties

of Multidimensional Fourier Transforms

Domain

Continuous-domain, non-periodic

Discrete-domain (A), non-periodic

Continuous-domain, periodic (I")

Discrete-domain (A), periodic (I' C A)

Name of the transform

Continuous-domain Fourier transform (CDFT)

Discrete-domain Fourier transform (DDFT)

Continuous-domain Fourier series (CDFS)

Discrete-domain Fourier series (DDFS)

Signals and domains fe(x) iz—:} Fe(u) x, %o € R f1x] EE F(u) X,X0 € A fc(x) ﬁ l?c[u] x, %9 € RV JE[X] 1?[ ul x,%0 € A
ge(x) $— G.(u) u,ug € RP g|x] ¥— G(u) u,ug € RP Jc(x) — G.[u] u,uy € g[x] G[ ] u,uy € I'*
Periodicity none Fu+r) = F(u), reA* fe(x+8) = fo(x), sel é[[):l—:s]] ;7[,[31’] SrGEFA*
Period none u: Pas, [Pax| =1/d(A) x : Pr, |Pr| =d(I) x:B,u:D,|B|=|D|=
Analysis f fe(x) exp(—j2mu - x) dx F(u) = > f[x]exp(—j27u-x) F.u] = [ fu(x)exp(—j2mu-x)dx Flul = Y f[x]exp(—j27u - x)
xEA Pr xeB
Synthesis f F.(u)exp(j2mu - x)du flx A) [ F(u)exp(j27u-x)du fe(x) = ﬁ S F.[u]exp(j2mu - x) flx] = + Flu] exp(j27u - x)
Pax uel* ueD
Linearity Af.(x) + Bge(x) &5 AF.(u) + BG.(u) Af[x] + Bg[x] &5 AF(u) + BG(u) Af.(x) + Bje(x) €3 AF.[u] + BG,[u] Af[x] + Bg[x] &5 AF[u] + BG[u]
Shift fo(x — x0) <= F.(u) exp(—j2mu - xq) fx — x0] &5 F(u) exp(—j2mu - xo) fo(x — x0) €3 F.[u] exp(—j27u - xo) FIx — x0] €23 F[u] exp(—j2mu - x)
Modulation fo(x) exp(j2mug - x) €5 F,(u — ug) flx] exp(j2mug - x) & F(u — up) fe(x) exp(j2mug - x) €5 F.Ju — o] FIx] exp(j2mug - x) €53 Flu — ug]
Convolution f fo(8)ge(x — 8) ds & F,(u)Ge(u) S flslglx — s] & F(u)G(u) [ fe(8)ge(x — ) ds €55 F.[u]G.[u] flslg[x — s] &3 F[u]G[u]
sEA Pr seB
Multiplication £()9:(x) E5 [ Fo(w)Co(u— w) dw 7ol 23 d(A) [ F(w)Glu— w) dw Fu05x) €5 b S Fulw]Golu — w] Pl &5 1 5 Fiw]Glu—w]
RD Pax wel™ weD
Automorphism of domain | f.(Ax) &5 \detA| F.(A Tu) flAx] &5 F(A~Tu) fe(Ax) €5 FJA Ty f1Ax] &5 F[A Ty
Differentiation Vife(x) €5 j2muF,(u) N/A Vafe(x) €3 j2ruF,[u] N/A
oeatlon IR () £ LV F(u) xf[x) &% LV F () N/A N/A
Complex conjugation fA(x) &5 Fr(—u) f*x] &5 F*(—u) fr(x) &8 Fr[—u] Fx] &8 F*[—u]
Parseval f fe(x)gi(x) dx = f Fe(u)G(u) du >, fixlg” A) [ Fu)G*(u)du J Fe(x)3i(x) dx = gy > Fe[u]Gilu] > fXg* X = % X FlulG*[u]
xEA PA* Pr uel* xeB weD
Duality F.(x) &5 fo(—u) F.[x] &5 d(T) fo(—u) F(x) €3 25 /-] FCx] &5 K f|-C 'y




