
MATH Math 162A Review: Inner Product

1. Let x, y be non-zero vectors. Prove that
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Solution:
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Bythe way, x a ftp. i s called KelvinTransformation

Here i s a geometric interpretion of the transformation
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2. Prove the Cauchy-Schwarz inequality of the following form
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(historic note: should be more fair to call it “Cauchy-Bunyakovsky-Schwarz inequality”. Cauchy proved
the version for sums, and Bunyakovsky proved the above version many years prior to Schwarz.)

Solution:

Wejust need t o prove
that

( f i g ) = f i fax,gas,d x
i s a n i n n e rproduct, and thus

the inequality

followsfromthegeneral Cauchy inequality.

ɠ Symmetry fifangandx-fifix)fixsdx
Obvious.

ɡ Linearity f ifix,lagcxstbhcxbdx-
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ɢ positivity fifcxfdxs.co, andi f
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