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Problem 1
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Problem 2

A sin (2πvt + φ) = 5 cos
(

10t +
π

2

)

= 5 sin

(

5

π
(2πt) + π

)

A = 5, T = π/5 , φ = π.

Problem 3

a) We have

0 = A1 (sin (2πv1t + φ1) − sin (2πv1 (t + T ) + φ1))+A2 (sin (2πv2t + φ2) − sin (2πv2 (t + T ) + φ2))

Then
T =

p

v1

and T =
q

v2

where p, q ∈ N and thus leads to the following condition

v1

v2

=
p

q
∈ Q

b) v1 = 10

2π
, v2 = 5

2π
, v1

v2

= p

q
= 2

1
then T = p

v1

= 2π

5
.
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Problem 4

a) By change of integration variable τ = t − s we get

(x ∗ y) (t) =

∫

∞

−∞

x (s) y (t − s) ds

=

∫

−∞

∞

x (t − τ) y (τ) (−dτ)

=

∫

∞

−∞

x (t − τ) y (τ) dτ

= (y ∗ x) (t)

b)

∞
∑

t=−∞

zt =

∞
∑

t=−∞

∞
∑

s=−∞

xs yt−s

=

∞
∑

s=−∞

∞
∑

t=−∞

xs yt−s

=
∞
∑

s=−∞

xs

∞
∑

t=−∞

yt−s

=
∞
∑

s=−∞

xs

∞
∑

τ=−∞

yτ

Thus

0 =

∞
∑

t=−∞

zt −

∞
∑

s=−∞

xs

=

∞
∑

s=−∞

xs

∞
∑

τ=−∞

yτ −

∞
∑

s=−∞

xs

=

∞
∑

s=−∞

xs

(

∞
∑

τ=−∞

yτ − 1

)

and
∞
∑

τ=−∞

yτ = 1
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