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@ F denotes either R or C.

@ V denotes a vector space over F.
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following properties:

@ x-x>0forall x € R
@ x-x=0ifand only if x = 0;
@ fory € R” fixed, the map
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Complex Complication

Recall that if A = a + bi, where a,b € R, then
@ the absolute value of \, denoted |\|, is defined by |\| = Va2 + bZ;
@ the complex conjugate of )\, denoted ), is defined by A = a — bi;
° |)\? =\

For z = (z1,...,2,) € C", define the norm of z by

el = /et + -+ Janl

This suggests that the inner product of w = (wy,...,w,) € C" with z
should equal
w1zl + -+ Wiz,
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(Definition: inner product

An inner product on V is a function that takes each
ordered pair (u,v) of elements of V to a number
(u,v) € F and has the following properties:

positivity (v,v) >0forallv e V;
definiteness (v,v) =0ifand only if v =
additivity in first slot (u+v,w) = (u,w) + (v, w) for all u,v,w e V;
homogeneity in first slot (Au, > = ANu,v) forall A\ e Fand all u,v € V;
conjugate symmetry (u,v) = (v,u) for all u,v € V.
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@ The Euclidean inner product on F" is defined by
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\on V. ) that takes v to (v, u) is a linear
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: Properties of an inner product
An inner product space is a vector
space V along with an inner product @ For each fixed u € V, the function
\on V. ) that takes v to (v, u) is a linear
map from V to F.
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