
Assignment # 1 Due on October 16th in class

1. For l∞ defined as
l∞ = {(ξ1, ξ2, · · · ) : sup

k∈N≥1

|ξk| < ∞},

define
d : l∞ × l∞ −→ R≥0, (x, y) 7→ sup

k∈N≥1

|ξk − ηk|,

for all x = (ξ1, ξ2, · · · ) ∈ l∞ and y = (η1, η2, · · · ) ∈ l∞.
Prove that d is a metric on l∞.

2. On C[a, b], define

d : C[a, b]× C[a, b] −→ R≥0, (x, y) 7→
∫ b

a

|x(t)− y(t)| dt

for all x, y ∈ C[a, b].
Prove that this d is a metric on C[a, b].

3. Let X be a set. Assume that d1 and d2 are two metrics on X .
Define

d : X ×X −→ R≥0, (x, y) 7→ max(d1(x, y), d2(x, y)).

Prove that the above defined d is a metric on X .
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