X Fourier transform Pairs

(a, 1,0, w,, W be real const.)
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scale change

x(at) <« ﬁ X(—W)
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Conjugation

x"(¢) < X*(=w)
x"(=t) < X*(w)

X(r)=f_°°mxl(f)xz(f—1)dr

< X,(w) X,(w)=X(w)

Convolution
x(t)=x,(¢) x,(¢t)
o 5 [T XX (w0 dy =X (w)
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X Some Fourier Transform Theorems

Operation Function & Fourier Transform
Linearity aywi(t)+a,wm(t) & a, W(f)+a, W(f)
Time Delay w(t—T,) & WMf)e —/wla

scale change

w(at) © ﬁ W(—g)

Conjugation

w'(t) & W(—fF)

Duality

W(t) & wf—1)

Real Signal
[w(t) is real]

wt) cos(wit+6) —%[GBVV(IC_ICC)"'G_]G W £+ £.)]

Complex signal

w(t)e™ < W(f—f£)

Bandpass Signal

Relg(t)e’™) o —%[G(f—fc)-l—G*(—f—fc)]

Differentiation d”d—w;gt) & (j2nH)2 W(f)
Integration f_t wmA)d\ & (jZth)_lW(f)-l-—% w(0)s (£)
Convolution Wl(t)*WZ(t):f_ooWl()\). wy (£= 1) d\
o W) W)
wi(2) wy(t)
Multiplication

o WMOWE= [ Q) - We=1)dn

Multiplication by ¢”

Fult) e <—f'2n>—ﬂ‘”d—V1€§”

|7 s xnde= 5= [T Xim X (wdw

Parseval’s
Theorem when  x,(¢) =x,(¢£) =x(¢)
= [ Ixordt=<— [ |X(wlPdw
X(t)=f_OO x(1) x(x+t)dr
| < X1(w) X,(w) = X(w)
Corrlation

x(t)=x7(¢t) x,(t)
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X Some Fourier Transform Pairs

Function

Time Waveform mt) & Spectrum WAY)

Rectangular

n(-L) & TiSa(urr)]

Triangular A (—% ) & T[Sa(nfD)]?
: ~1 +1, &0 1 1
Unit Step u(t)_{ 0 K0 < 5 §(f)+ T
Signum sgn(t)é{ —_I_% 28 & jﬂlf
Constant 1 & §(f)

Impulse at = ¢,

S(t_ Z.O) & e —J'anto

Sa(2n Wt) < 1 ( f )

Sine ow 1\ 2w
Phasor e/t o e’%s (f—£,)
Sinusoid cos(w.t+6) & —% e”s(f—1,) +—% e s (f+£,)
Gaussian e W) o te —n (/)"
Exponential, { e UT B0 o T
one-sided 0, <0 1+72xfT
Exponential, e 1IT o 2T
two-sided 1+ 2nfT)?

Impulse train

;_i_mg(t—kT) o £, 'S (f—nf), where £,=1/T

n=-—o




