
Exercises
E9.4 [0N1] Prerequisites:[0PS].Note:See also eserc. [192]. Suppose 𝜑 ∶

[0,∞) → [0,∞) is monotonic weakly increasing and subadditive,
i.e. 𝜑(𝑡) + 𝜑(𝑠) ≥ 𝜑(𝑡 + 𝑠) for each 𝑡, 𝑠 ≥ 0; and suppose that
𝜑(𝑥) = 0 if and only if 𝑥 = 0.
Then 𝜑◦𝑑 is again a distance. Examples: 𝜑(𝑡) = √𝑡, 𝜑(𝑡) = 𝑡/(1+
𝑡), 𝜑(𝑡) = arctan(𝑡), 𝜑(𝑡) = min{𝑡, 1}.
Moreover show that if 𝜑 is continuous in zero then the associated
topology is the same. a

Solution 1. [0N2]

aSee Sec. [2C2] below for a summary of definitions regarding topology in metric spaces:
in particular the result [0PS] will be useful.
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