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The Delta Function
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The Unit Impulse 
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Impulse Strength
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The Properties of the Delta Function
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An Even Function

δ(−t) = δ(t)

The Equivalence Property

The Sampling Property

The Replication Property
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The Equivalence Property
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The Sampling Property

g (t )δ (t)

g (0)δ(t) = g (t )δ(t) g (t 0)δ(t−t0) = g (t)δ(t−t 0)

t
t 0

g (t )δ (t−t 0)

∫
−∞

+∞

g (0)δ(t) d t = ∫
−∞

+∞

g (t )δ( t) d t

g (0)∫
−∞

+∞

δ(t ) d t = g (0) g (t 0)∫
−∞

+∞

δ(t) d t = g (t 0)

∫
−∞

+∞

g (t 0)δ(t−t0) d t = ∫
−∞

+∞

g (t)δ(t−t 0) d t

g (0) = ∫
−∞

+∞

g (t)δ(t) d t g (t 0) = ∫
−∞

+∞

g (t)δ(t−t0) d t

AREA: g (0) AREA : g ( t 0)

t

a continuous finite function 

g (0)
g ( t 0)



9 Young Won Lim
6/25/13CT.4B Impulse 

The Replication Property
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The Fourier Transform Property

1 = ∫
−∞

+∞

δ(t) e− j2 π f t d t

1δ(t )

δ( f )1

δ( f − f c)e+ j2π f ct

δ( f + f c)e− j2π f ct

1
2 [δ( f − f c)+ δ( f + f c)]cos(2π f c t )

1
2j [δ( f − f c)− δ( f + f c)]sin (2π f c t)

cos(2π f c t ) =
1
2

[e+ j2π f c t + e− j2 π f c t ]

sin (2π f c t) =
1
2j

[e+ j2π f c t − e− j2π f ct ]
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