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Exercises

Exercise 1.1.

sign(t) = 2u(t)− 1
d

dt
sign(t) = 2

du

dt
= 2δ(t)

Exercise 1.2.

δ(at + b) = δ[a(t + b/a)] =
1

|a|
δ(t + b/a)

Exercise 1.3.

f (t) =

∫ t

τ=−∞
δ(τ) dτ

We observe that

f (t) = 0 t < 0 and f (t) = 1 t > 0

Conclusion: f (t) = u(t)
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Exercises

Exercise 1.6.

f (t)δ(t) = f (0)δ(t), tδ(t) = 0,

∫ ∞
t=−∞

tδ(t) dt = 0

Exercise 1.7. f (t) = sin(πt)u(t) (sketch this signal!)

df

dt
= π cos(πt)u(t) + sin(πt)

du

dt
= π cos(πt)u(t) + sin(πt)δ(t)

= π cos(πt)u(t)

Exercise 1.8. g(t) = cos(πt)u(t) (sketch this signal!)

dg

dt
= −π sin(πt)u(t) + δ(t)
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