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Properties of the Fourier Transform

Property Aperiodic signal Fourier transform

x(t) X(jw)

y(t) Y(jw)
Linearity ax(t) + by(t) aX(jw) + bY (jw)
Time shifting x(t — to) e J@ X (jw)
Time shifting eJPotx(t — ty) X(j(w — wy))
Conjugation x*(t) X (—jw)
Time reversal x(—t) X(—jw)
Time and frequency scaling x(at) liX<J_w)

al” \a
Convolution x(t) * y(t) X(w)Y(jw)
Multiplication x(t)y(t) iX(jw) + Y ()
2
Differentiation in time ix(t) joX(jw)
dt

Integration ft (D)t jin(jw) + 1X(0)5(w)
Differentiation in frequency tx(t)
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Basic Fourier Transform Pairs

Signal Fourier transform
+oo +oo
Z a, e/kwot 2 Z a,d(w — kwy)
k=—oc0 k=—c
et 216 (w — wg)
cos wyt [6(w — wy) + §(w + wy)]
sin wyt E[

; 6(w—wy) — §(w + wyp)]

x(@®) =1 216 (w)
5(0) 1
u(®) L ()
jo
5(t —to) e~ Jwto




