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Homework #1, Solutions

1. L&D Exercise 2.1-1
(1) φ(t) is a periodical signal with period π. The average power can be computed only over one

period as follows.

Pg =
1

π

∫ π

0

(

e−t/2
)2

dt =
1

π

∫ π

0

e−tdt =
1− e−π

π
.

(2) W0(t) is also a periodic signal with period T0.

Pg =
1

T0

∫ T0

0

w0(t)
2dt =

1

T0

∫ T0

0

1dt = 1

2. L&D Exercise 2.4-3
(a)

∫

∞

−∞

g(τ + a)δ(t − τ)dτ = g(t+ a)

∫

∞

−∞

δ(t− τ)dτ = g(t+ a)

(b)
∫

∞

−∞

δ(τ)g(t − τ)dτ = g(t)

∫

∞

−∞

δ(τ)dτ = g(t)

(c)
∫

∞

−∞

δ(t)e−jwtdt = 1

(d)
∫

1

−∞

δ(t− 2)sinπtdt = 0

(e)
∫

∞

−2

δ(t+ 3)e−tdt = 0

(f)
∫

2

−2

(t3 + 4)δ(1 − t)dt = 5

(g)
∫

∞

−∞

g(2 − t)δ(3 − t)dt = g(−1)

(h)

∫

∞

−∞

cos
π

2
(x− 5)δ(2x − 3)dx

t=2x
=

∫

∞

−∞

cos
π

4
(t− 10)δ(t − 3)

dt

2
=

1

2
cos

7π

4
=

1

2
cos(

π

4
)

1


