Fourier Transforms: Transform pairs, theorems in (x, y) and (8x, By) domains

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

Forward transform: ?s{g(x,y)} =G(By.By) = jg(x,y)exp[—i([a’xx + By y)ldxdy

Inverse transform:  37{G(f,.f,)} = g(x.y) == f G /sx,/sy)exp[z(ﬁxmﬁyy) dpydp,
Shift Theorem: {g(x - xo)} exp(- l/)’Xxo) SHG(By - Byo)} = exp(zﬂxox) (x)
Scale Theorem: J{g(ax)}— G(f /a) {G(be)}— f(x/b)
Conjugate: o{g * <x>} =G*(-Bx)

Inverse transform pair:  3{G(x)} =g(-By) 3{g(By)} =G(-x)
Convolution: hx)=f(x)®gx)= f F(x"g(x - x")dx'

Convolution w/delta fen: 6 (x - X, )® g(x)= g(x X, )
Convolution theorem:

f(x) @ (x) = S{F (B )G(By )} 3{f(x)s(x)} = F(B) @ G(By)
Parseval’s theorem (conservation of energy): f ‘g(x)‘zdx = 2L f ‘G(/J)X )‘zd[a’x
7

Transform pairs:
Delta functions:

S{exp[iiﬁxox]} =278 (By = Byo) S"{exp[:i/a’xxo]} =6 (xFx,)

Gaussian: i‘s*’gxp(— wx*/x, )}= X, exp(— ax.fy ]
Rect function (rect(u) =1 for — 2 <u <): S{rect(x/ X, )} = x,sinc(By x,/2)
S{sinc(x/2x,)} =27 x rect(By x,)
Cosine function: S{cos(By,x)} = ﬂ[é(/)’x ~Byo) +6(By + ﬁxo)]
Array comb(x/x, )= i 8(x - nx, ): S{comb(x/x,)} =2 comb[ B, 127/ x,)]
. . o ~f 2wal(ap) .
Circ function: (circ(r/a) = 1 for r<a) J{czrc(r/ a)} =——Ft=ma ]mc(ap),

where p=+/B; + B; , and jinc(x)= 2J, (x)/x



