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Trigonometric Identities:

sin(α± β) = sinα cos β ± cosα sin β sinα sin β = 1
2 cos(α− β)− 1

2 cos(α + β)

cos(α± β) = cosα cos β ∓ sinα sin β cosα cos β = 1
2 cos(α + β) + 1

2 cos(α− β)

sinα cos β = 1
2 sin(α + β) + 1

2 sin(α− β)

Euler’s Identity:

ejθ = cos θ + j sin θ cosα =
1

2

(

ejα + e−jα
)

sinα =
1

2j

(

ejα − e−jα
)

Rectangular Pulse Function: Triangular Pulse Function:

Π(t) = rect(t) =

⎧

⎪

⎨

⎪

⎩

1, |t| < 1
2 ;

1
2 , |t| = 1

2 ;

0, |t| > 1
2 .

∆(t) =

{

1− 2|t|, |t| < 1
2 ;

0, |t| > 1
2 .

Table 3.2 Properties of Fourier Transform Operations

Operation g(t) G(f)

Superposition g1(t) + g2(t) G1(f) +G2(f)

Scalar multiplication kg(t) kG(f)

Duality G(t) g(−f)

Time scaling g(at) 1
|a|G

(

f
a

)

Time shifting g(t− t0) G(f) e−j2πft0

Frequency shifting g(t) ej2πf0t G(f − f0)

Time convolution g1(t) ∗ g2(t) G1(f)G2(f)

Frequency convolution g1(t)g2(t) G1(f) ∗G2(f)

Time differentiation dng(t)
dtn (j2πf)nG(f)

Time integration
∫ t
−∞ g(x)dx G(f)

j2πf + 1
2G(0)δ(f)
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Table 3.1 Short Table of Fourier Transforms

g(t) G(f)

e−atu(t) [a + j2πf ]−1, a > 0

eatu(−t) [a− j2πf ]−1, a > 0

e−a|t| 2a [a2 + (2πf)2]−1, a > 0

te−atu(t) [a + j2πf ]−2, a > 0

tne−atu(t) n! [a + j2πf ]−(n+1), a > 0

δ(t) 1

1 δ(f)

ej2πf0t δ(f − f0)

cos 2πf0t
1
2

[

δ(f + f0) + δ(f − f0)
]

sin 2πf0t
j
2

[

δ(f + f0)− δ(f − f0)
]

u(t) 1
2δ(f) + [j2πf ]−1

sgn(t) 2[j2πf ]−1

cos(2πf0t) u(t)
1
4

[

δ(f − f0) + δ(f + f0)
]

+ j2πf
[

(2πf0)2 − (2πf)2
]−1

sin(2πf0t) u(t)
1
4j

[

δ(f − f0)− δ(f + f0)
]

+ 2πf0
[

(2πf0)2 − (2πf)2
]−1

e−at sin(2πf0t) u(t) 2πf0
[

(a+ j2πf)2 + (2πf0)2
]−1

, a > 0

e−at cos(2πf0t) u(t)
[

a+ j2πf
][

(a+ j2πf)2 + (2πf0)2
]−1

, a > 0

Π
( t
τ
)

τ sinc(πfτ)

2B sinc(2πBt) Π
( f
2B

)

∆
( t
τ
)

τ
2 sinc2

(πfτ
2

)

B sinc2(πBt) ∆
( f
2B

)

∑∞
n=−∞ δ(t− nT ) f0

∑∞
n=−∞ δ(f − nf0), f0 = 1/T0

e−t2/2σ2

σ
√
2πe−2(σπf)2
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Bessel functions as a function of modulation index β and Bessel function order n.
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