
Definition 12.0.2. [0ZV] A norm is an operation that maps a vector
𝑣 ∈ 𝑋 in a real number ‖𝑣‖, which satisfies

1. ‖𝑣‖ ≥ 0 and ‖𝑣‖ = 0 if and only if 𝑣 = 0;

2. for every 𝑣 ∈ 𝑋 and 𝑡 ∈ ℝ we have |𝑡| ‖𝑣‖ = ‖𝑡𝑣‖ (we will say that
the norm is absolutely homogeneous);

3. (Triangle inequality) for every 𝑣, 𝑤 ∈ 𝑋 we have

‖𝑣 + 𝑤‖ ≤ ‖𝑣‖ + ‖𝑤‖ ;

this says that one side of a triangle is less than the sum of the other
two.
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