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Fourier Transform Properties

1. f̂(λ) = F [f ](λ) = 1√
2π

∫ ∞
−∞

f(t)e−itλdt.

2.
f(t+) + f(t−)

2
= F−1[f̂ ](t) = 1√

2π

∫ ∞
−∞

f̂(λ)eitλdλ.

3. F [tnf(t)](λ) = in
dnf̂

dλn
.

4. F [d
nf

dtn
](λ) = (iλ)nf̂(λ).

5. F [f(bt− a)](λ) = 1

b
e−i(λa)/b]f̂(λ).

6.

Funtion Fourier Transform

f(t) f̂(λ)

f̂(t) f(−λ)

Integrals

1.
∫
eatdt =

1

a
eat + C

2.
∫
teatdt =

1

a
(t− 1)eat + C

3.
∫
t sin(at)dt = 1

a2

(
sin(at)− at cos(at)

)
+ C

4.
∫
t cos(at)dt = 1

a2

(
cos(at) + at sin(at

)
) + C

5.
∫
eat cos(bt)dt =

eat

a2 + b2
(a cos(bt) + b sin(bt)) + C

6.
∫
eat sin(bt)dt =

eat

a2 + b2
(a sin(bt)− b cos(bt)) + C

7.
∫
cos(at) cos(bt)dt =

sin((a+ b)t)

2(a+ b)
+

sin((a− b)t)
2(a− b)

+ C, a 6= b

8.
∫
cos2(at)dt = t

2 + 1
4a sin(2at) + C + C

9.
∫
sin(at) sin(bt)dt =

sin((a+ b)t)

2(a+ b)
− sin((a− b)t)

2(a− b)
+ C, a 6= b

10.
∫
sin2(at)dt = t

2 −
1
4a sin(2at) + C

11.
∫
sin(at) cos(bt)dt = −cos((a+ b)t)

2(a+ b)
− cos((a− b)t)

2(a− b)
+ C, a 6= b

12.
∫
sin(at) cos(at)dt = −cos(2at)

4a
+ C


