5.8.4 LetV be a vector space with norm | - |-

5.8.4.a Provethatforall veV and weV,

= =l

Proof of exercise 5.8.4.a:

M| = v —w+w]| < |v—w|+|w|=|v|—|w| < |v-w| by the triangle inequality for
norms.

[ = w=v ] < =]+ V] ={w] - |v] <[w-v] = v —w] by the triangle
inequality and homogeneity property of norms.

Therefore, | [v] - w] | = max{]v] - [w], Jwi ~ [v[} <[v-w]. QE.D.

5.8.4.b Suppose that v, — v in V. Prove that |v,| —|v],

Proof of exercise 5.8.4.b:
Suppose that v, >V inV. Then Ve>03N(g)eN>Vn=N, |v, -V|<e.
From 5.8.4.a, we have: | |V, ||| <[V, —v] Thus, we have that Ve >0

IN(e)eN>Vn>N, ‘ IVal =V \s v, —V| < &. Therefore, |v,| —[v| as n — o
Q.E.D.



