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Continuous-Time Fourier Transform

X(@)=[ x()e’ dt, —o<w<o and x()=2[ X(@)e” do, —o<t<wo

Continuous-Time Fourier Transform Properties

Linearity ax(t)+bv(t) o aX(w)+bV(w)
Right/left time shift x(t—c) > X(w)e ™
Time scaling x(at) >+ X(2), a>0
Time reversal x(—t) o X(-0) =X ()
Multiplication by ¢ t" x(t) (—)( )n %, n=12,..

)
Multiplication by e’ x(t) '™ & X(w-w,), o, real
Multiplication by sin (,?) x(t) sin(@, ) <> 4[ X (0 + @) — X (0 —,)]
Multiplication by cos (@) x(t) cos (@, 1) > L[ X (@ +w,) + X (0 — )]
Differentiation wrt time % o (jo) X(@) n=12,..
Integration j X(4) dA > -5 X (@) + 7X(0) 5(w)
Convolution in time-domain x()*v(t) > X (a)) V(w)
Multiplication in time-domain x()v(t) = X(0)* V(w)
Parseval’s theorem j x(t) v(t) dt = ﬁj X(0)V(w)do
Special case of Parseval’s theorem j_ x*(t) dt = j |X (a))| do
Duality X(t) © 2nx(—w)

Continuous-Time Fourier Transform pairs [ i.e., x(¢) < X(®)]

I, —0o<t<w<>270(w) —0.5+u(t)<—>'L
jo
u(z‘)<—>7z5(a))+_L o)1
jo
S(t—c)<>e’™, creal e"u(t) & lb’ b>0
jo+
e’ <21 8(w-w,), o, any real number
pr(t)Hrsinc(zj TSII’IC( t]<—>27zpr(a))
2 2r
|| . o T T . LTt 2|a)|
A ()=|1 pr(t)<—> sinc’| — —sinc’| — | 27| 1-—— | p.(0) =27 A (@)
2 4 2 4 T
cos(a)ot)<—>7r[5(a)+a)0)+5(a)—a)o)] cos(coot+9)<—>fz[e"’ﬁé’(a)+a)0)+ej‘95(a)—a)0)]

sin(wyt) > jz|5(o+a,)-5(0-a,)] sin (@, +0) <> jﬁ[e_jg5(a)+a)0)—ejg5(a)—a)o)}
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