TABLE 2-1 SOME FOURIER TRANSFORM THEOREMS2

Operation Function Fourier Transfon}l
Linearity aywi(t) + anws(t) aWi(f) + aaWy(f)
Time delay w(t — Ty) W(f) eJeTa
Scale change w(at) L w (i)
Z _al ajl.
Conjugation Tw(r) W (—f) \
Duality W(t) w(=f) »
Real signal w(t) cos(w.t + 6) eW(f — fo) + e *'W(f + £)]
frequency
translation

[w(?) is real]

Complex signal w(t) eiet W(f - fo)

frequency

translation \
Bandpass signal Re{g(t) ei} HG(f — £)+ G (—=f = £)]
Differentiation f%gtl (j27f )"W(f)
Integration J w(A)dA (27f)IW(f) + 3W(0) 8(f)
Convolution wi(t) * wy(t) = J'oo wi(A) Wi(f)Wa(f)

. ’wZ(I - /\) dA -

Multiplication® wi (1) wo(t) Wi(f) * Wa(f) = foo Wl(/\) Wo(f — A) dA
Multiplication tMw(t) (=j2m)" %v;@

by " ‘
2w, = 27f..

b % denotes convolution as described in detail by Eq. (2-62).



TABLE 2-2 SOME FOURIER TRANSFORM PAIRS

Function

Impulse train

k=00
> 8t - kT)
k=-00

Time Waveform w(f) Spectrum W(f)
t
Rectangular H(?) T{Sa(=fT)]
. t o
Triangular A(E:) T[Sa(7fT)J?
t>0 1
Unit st E 1 o
L Step “(1) {0 £<0 D) Tomf
t>0 1
Si )& —_—
ignum sgn(r) [ <0 s
Constant o(f)
Impulse at ¢ = 1o 6(t ~ 1) e J27fto
. 1 f
S Sa(27Wi — JI{ =
inc a(27Wr) W H(ZW)
Phasor i (ot +) ei® 8(f — fo)
Sinusoid cos(w:t + @) 3009 8(f — fo) + 3772 8(f + £.)
Gaussian e~ (t/1)? toe—m(fr)?
~t/T >
Exponential, {e » 120 __._T_
one-sided 0, t<0 1+ 2#7fT
Exponential, e 1T ——%T———E
two-sided 1+ 2#fT)

fo > 8(f - nfo),

n=-o0

where fy = 1/T
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(c) Triangular Pulse and Its Spectrum

Figare 2-6 Spectra of rectangular, (sin x)/x, and triangule;r pulses.



