Fourier Transforms: Transform pairs, theorems in t, ® domain

Definitions and theorems (in Mathematica, use FourierParameters->{1,1}:

Forward transform: 3{f (t)}=F(0)= Tf(t)ei“’tdt

Inverse transform: 3™ {F(w)}= f ()= % TF (e “dw

Shift Theorem: {ft-t)}=exp(iot, Fl@)  3{Flo-w,}=expCiot)f ()
Scale Theorem: 3{f(at)}= é F(w/a) 3HF(bw)}= ﬁ ft/b)
Conjugate: {f*t)}=F*(o)

Inverse transform pair:  3{F(t)}=27 f ) 3Hf()}= % F(-t)
Convolution: hit)=ft)®g()= T f(t)g(t—t")dt’

Convolution w/delta fcn: 8 —t,)® f ()= f zt ~t,)
Convolution theorem:

f0e00)=3"FEBE}  S{ill=,. FE)ecE)

Parseval’s theorem (conservation of energy): _ﬂ f (t}zdt = ZL-HF (co}2 do
T
Derivative: S{aat“ f(t)} = (-iw)"F (o)

Transform pairs:
Delta functions:

S%iiwot}z Tetiwoteiandt =218 (a)iwo) S—l%iiwto }:% Teiiwote—iwtdt =5 (tito)

Gaussian: S{exp(—t2 It; }: Tty exp(—tfva)2 /4)
Rect function (rect(u) = 1 for — % < u < 1): Srect(t/t,)} = t, sinc(wt, / 2)
S{sinc(t/2t,)} = 2t rect(wt,)

Cosine function: S{cos(w,t )} = 7[5 (@ - 0, )+ 6 (@ + w, )]
Array comb(t/t,)= 3 8¢ -nt, ): 3{comb(t /t,)} = (27 /t, ) comb[ w /(27 /t,)]
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