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Abstract Linear Algebra — Part 12

Recall: inner product on the H:—veo’for space \/ :

<. : > ; \/xv —> ﬂ: three properties:

For V = [Fh: <>” X> = <>l’ AX standard

posifive definite matrix

We use inner products for: ¢ measuring angles <——— Cauchy Schwarz inequality

* measuring lengths: || x|| ::J<x,x>‘

norm of X

Cauchy-Schwarz inequality: < , > inner product on the n:—vec’rov space \/

Then: ‘<>I, X>‘ < ||><||||)/|| for all X,Yév
and |<>/, X> | = "X"")/" <: X, >/ lin, dependent

Proot: (1) For X=0 : <)’/u§> = O<>/,V> = O and ||><||||)/|| :O
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(2) For X#(0: Show: |<y’llx7ll>|é ||)/|| C Ikl =1
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guadratic polynomial has zeros: A, , = “f; i\](ﬂ)i_ ‘
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= (-9 =<0 = Re((y.i>) < Iyl

:> ‘26(<)’;;<>)‘ < ||>/” ~> Cauchy—Schwarz |F=(R

For [F=C : Silf<)’:;<> = |<)’;;<>|

AN

‘Re(c(y,§<>)| = ‘Ee(<y,g_>“,<>)| < ||)/||



