CS Inequality Overview

The Cauchy-Schwarz inequality (also called Cauchy—

Bunyakovsky—-Schwarz inequality)

Statement:

Letay,az,--- ,ap,b1, by, , b, € Cthen we have the following:
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and equality holds iff a; = tb; forsomet € CVi € {1,2,3,---n}

Proof:

Consider the function f : C — R defined by
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f(t) = Z la; — tb;|* (Remember)
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Using (2) in (1) we get,

=D (ai — thy) (@ — thy)

1=1

3

= (‘%”2 — (aib;t + a;b;t) + \bz‘Ht!2)
i1

Now, putting £ = x + 2y in the above we get the following:
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Now, completing the squares and organising terms we get,
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From equation (1) we get f(¢) > 0Vt € C and hence from equation (3) we get that for t = WTB +

i@ also f(t) > 0. Thatis A — % > 0= |B]? < AC.
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