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03.4 sum.ft Fourier transforms

Table ft.1 is a table with functions of time f(t) on the left and corresponding

Fourier transforms F(ω) on the right. Where applicable, T is the

time-domain period, ω02π/T is the corresponding angular frequency,

j =
√
−1, a ∈ R+, and b, t0 ∈ R are constants. Furthermore, fe and f0 are

even and odd functions of time, respectively, and it can be shown that any

function f can be written as the sum f(t) = fe(t) + f0(t). (Hsu, 1967)

Table ft.1: Fourier transform identities.

function of time t function of frequency ω

a1f1(t) + a2f2(t) a1F1(ω) + a2F2(ω)

f(at)
1

|a|
F(ω/a)

f(−t) F(−ω)

f(t− t0) F(ω)e−jωt0

f(t) cosω0t
1

2
F(ω−ω0) +

1

2
F(ω+ω0)

f(t) sinω0t
1

j2
F(ω−ω0) −

1

j2
F(ω+ω0)

fe(t) Re F(ω)

f0(t) j Im F(ω)

F(t) 2πf(−ω)

f ′(t) jωF(ω)
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dnf(t)

dtn
(jω)nF(ω)

ˆ t
−∞ f(τ)dτ

1

jω
F(ω) + πF(0)δ(ω)

−jtf(t) F ′(ω)

(−jt)nf(t)
dnF(ω)

dωn

f1(t) ∗ f2(t) =
ˆ ∞
−∞ f1(τ)f2(t− τ)dτ F1(ω)F2(ω)

f1(t)f2(t)
1

2π
F1(ω) ∗ F2(ω) =

1

2π

ˆ ∞
−∞ F1(α)F2(ω− α)dα

e−atus(t)
1

jω+ a

e−a|t|
2a

a2 +ω2

e−at
2 √

π/a e−ω
2/(4a)

1 for |t| < a/2, else 0
a sin(aω/2)
aω/2

te−atus(t)
1

(a+ jω)2

tn−1

(n− 1)!e
−at)nus(t)

1

(a+ jω)n

1

a2 + t2
π

a
e−a|ω|

δ(t) 1

δ(t− t0) e−jωt0

us(t) πδ(ω) +
1

jω
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us(t− t0) πδ(ω) +
1

jω
e−jωt0

1 2πδ(ω)

t 2πjδ ′(ω)

tn 2πjn
dnδ(ω)

dωn

ejω0t 2πδ(ω−ω0)

cosω0t πδ(ω−ω0) + πδ(ω+ω0)

sinω0t −jπδ(ω−ω0) + jπδ(ω+ω0)

us(t) cosω0t
jω

ω20 −ω
2
+
π

2
δ(ω−ω0) +

π

2
δ(ω+ω0)

us(t) sinω0t
ω0

ω20 −ω
2
+
π

2j
δ(ω−ω0) −

π

2j
δ(ω+ω0)

tus(t) jπδ ′(ω) − 1/ω2

1/t πj− 2πjus(ω)

1/tn
(−jω)n−1

(n− 1)! (πj− 2πjus(ω))

sgn t 2

jω∞∑
n=−∞ δ(t− nT) ω0

∞∑
n=−∞ δ(ω− nω0)
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