332:345 - Linear Systems & Signals - Fall 2009

F(w)= ﬁo f(He ®dt| FI) < |[f()= % JioF(w)ejwtdw (IFT)

(1) ‘ F(w) ‘ ‘ Properties

(1) 1 Given the pairs f (t) < F(w),
and g (t) « G(w), then,

o (t—to) e~ Jwto
f(=t)— F(-—w), (reflection)
1 216 (W) F(—t)— 2mf(w), (duality/symmetry)

F(t) — 2mf (-w)

e/wot 216 (W — wo) f*(t)— F*(-w), (conjugation)

1 . .
cos (wol) = 5 (e/®ot 4 gmJwol)

6 (W — o) +116 (W + Wy)

1. .
sin(wot) = — (e/90 — g=/®wol)

—Tj6 (W — W) +Tjd (W + wy)

f(t)=real — F(w)= F*(—w), (hermitian)
f(t—ty)— e JPOF (w), (delay)

eJWolf (1) — F(w — wy), (modulation)
eJCf (t — tg) — e V(W CINF (w — wy)
f(t) — jwF (w), (differentiation)

f(t)— (jw)*F(w)

tf (0 — j L)

f(t/a)— |alF (aw), real a

convolution/correlation properties:
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uy (t) — + 1o (W)
Jjw
1
—at t
e~ un(0) a+jw
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T 2
sign (t) jw
1 —Jsign(w)

Tt (Hilbert transformer filter)
rects (f) = 1, |t| <T/2 5 sin(wT/2) _ sin(wT/2)
T 0, |t|>T/2 w wT/2
i t 1, |lw|l<w
sin(wct) (lowpass filter) rectyy, (W)= |l ¢

Tt 0, |w|>wc
2a
—alt| > ==
€ , a>0 az + w?
t? +ib 2
exp (—m), a,breal, a=0]|.2m(a+jb)exp (—%)

f(t)*g(t) — F(w)G(w)
1
f(t)g(t)— EF(w)*G(w)

correlation:
rO=F0*g* (-0= | fr+ng*(mdr
r(t) — R(w)= F(w)G* (w)

Parseval identity:

J: f()g* (Ddt = % J:F(w)G* (w)dw

ot D) £2
ejwot=(a+jp)t*/2 g hreal, a =0

(chirped gaussian pulse)

21 ox (= wo)?
a+jb P 2(a + jb)

Hilbert transform and its inverse:

Jb elwot—jbt?/2
b

ej(w—wo)z/zb

27T b real (quadrature phase filter)
1 (t—1tp)? i o2w?
= Y7 jwto _
> 5 exp( 502 , 0>0 e exp >

b L[ W)
f)= nJ_mt_t, dt Jjsign(w)F(w)

I N ()
o= T wt—1t

analytic signal:

() +jf (t) — 2F (w) up (w)

dt’ — jsign(w)F (w)

TNote: rect, (x)= up(x +a/2)—up(x—a/2)




