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Definition 3.1. An inner product on the real vector space V is a pairing that takes two
vectors v,w € V and produces a real number (v,w) € R. The inner product is required
to satisfy the following three axioms for all u,v,w € V, and scalars c¢,d € R. —

(i) Bilinearity:  (cu+dv,w)=c(u,w)+d(v,w), ——

3.4
(u,cv+dw)=c(u,v)+d(u,w). e
(i) Symmetry: (v,w)=(w,v). (3.5)
(i) Positivity: (v,v)>0 whenever v #0, while (0,0)=0. (3.6)
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Definition 3.12. A norm on a vector space V assigns a non-negative real number ||v ||
to each vector v € V, subject to the following axioms, valid for every v,w € V and ¢ € R:

(i) Positivity: ||v|| >0, with ||v] =0 if and only if v = 0.
(ii) Homogeneity: |cv]| =|c||v].
(#3) Triangle inequality: ||[v+w| <| v+ [|w].
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