
6.5: Impulse functions

Unit impulse function = Dirac delta function is a gen-
eralized function with the properties

δ(t) = 0, t 6= 0∫∞
−∞ δ(t)dt = 1

Let dτ (t) =
{

1
2τ −τ < t < τ
0 t ≤ −τ or t ≥ τ

Note limτ→0dτ (t) = 0 if t 6= 0

and limτ→0

∫∞
−∞ dτ (t) = limτ→0 = 1 =

∫∞
−∞ δ(t)dt

L(δ(t− t0)) = limτ→0L(dτ (t− t0))

= limτ→0

∫∞
0

e−stdτ (t− t0)dt

= limτ→0
1
2τ

∫ t0+τ

t0−τ
e−stdt

= limτ→0
−1
2sτ e−st|t0+τ

t0−τ

= limτ→0
1

2sτ e−st0(esτ − e−sτ )

= limτ→0
sinhsτ

sτ e−st0 = limτ→0
scoshsτ

s e−st0

= e−st0

1


