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Definition 2.1. A vector space is a set V equipped with two operations:
(i) Addition: adding any pair of vectors v, w € V produces another vector v+ w € V;

(i) Scalar Multiplication: multiplying a vector v € V by a scalar ¢ € R produces a
vector cv € V.

These are subject to the following axioms, valid for all u, v,w € V and all scalars ¢, d € R:
(a) Commutativity of Addition: v+ w =w + V.
(b) Associativity of Addition: u+ (v +w) = (u+v) + w.
(c) Additive Identity: There is a zero element 0 € V satisfying v+0=v =0+ v.
(d) Additive Inverse: For each v € V there is an element —v € V' such that
V+(—v)=0=(—vVv)+V.
(e) Distributivity: (c+d)v = (c¢v) + (dv), and ¢(v+w) = (cv) + (cw).
(f) Associativity of Scalar Multiplication: ¢(dv) = (cd)v.
(g) Unit for Scalar Multiplication: the scalar 1 € R satisfies 1v = v.
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