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Day 10 — Summary — Norms and Inner Products

1. For finite and infinite sequences z, the £, norm is ||z||, = (3, |xi|p)1/”. Itis a norm for 1 < p < oo.
The £o, or sup norm of a sequence z is ||z]|co = sup; |z:}.

2. For functions f : Q — R, the L, normis || fl = ([ |f|p)l/p. The Loo norm s || floo = supgeq |f(z)]-
3. A norm for CP[a, b] is given by || f|| = > |1 Plco-
4. Norms can be visualized by their unit ball.

5. An inner product (-, ) satisfies the following axioms for all u,v,w € V:

@ (v,w) = (w,v)

() (u, v+ w) = (u,v) + (u, w)

() Ifc e R, {cv,w) = c{v,w) = (v, cw)
(d) (v,v) >0Vvand (v,v) =0=1v=0.

6. Inner products induce a norm ||v|| = 1/ (v, v).

7. Inner products satisfy the Cauchy-Schwarz inequality (v, w) < [jvll||w|.
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