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1. (a) Let (X, d) be a discrete metric space and let (Y, ρ) be an arbitrary metric space.
Is every function f : X → Y continuous? 1

(b) Suppose f : (X, d) → (Y, ρ) is a continuous function. Does it imply that f
transforms every Cauchy sequence in X to a Cauchy sequence in Y ? 1

2. Let F be a non-empty closed set in a metric space (X, d). For each n ∈ N, define
On = {x ∈ X : d(x, F ) < 1

n
}. Show that F =

∞⋂
n=1

On. 2

3. Let T be a linear map from a normed linear space (X, ∥·∥) to itself. If T is continuous
at 0, show that there exists a constant M > 0 such that ∥T (x)∥ ≤ M∥x∥ for every
x ∈ X. 2

4. Let f : R → R be a function that is continuous at 0, with f(0) = 0, and satisfies
the subadditivity condition f(x + y) ≤ f(x) + f(y) for all x, y ∈ R. Show that f is
uniformly continuous on R. 2

5. Let (X, d) be a compact metric space. Show that, for every ϵ > 0, there exists finitely

many xi’s such that X =
n⋃

i=1

Bϵ(xi). 2
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