Cauchy-Schwarz inequality for dual norm
Yudong Cao!

During the lecture we are concerned with proving that x7y < ||x|| - ||y« for
some operator norm || - || and its dual || - ||s. This can be shown with the

following argument: Let u = ﬁ and then we have

x'y = [x[|(u"y). (1)

The definition of dual norm is such that

Iyll« = sup uy. (2)
[ufl<1
Since |lul| = ||ﬁ|| = 1, we have u’y < |ly||. by Equation (2). Then

Equation (1) becomes xTy < ||x]| - [|y]|+-
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