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e Definition: An inner product (on a vector space S over C) is a function
that assigns to each ordered pair of elements a,b € S a scalar <a,b> € C
such that for all a,b,c € S and all scalars a € C :

1. <a+bc>=<a,c>+ <b,c>
2. <aa,b>= a<a,b>

3. <ba>= <a,b>

4. <a,a>> 0ifa#0

e Definition: A set of elements ay,as,...,a, € S is orthogonal with respect
to an inner product defined on S if

<aj,a;> =0 fori#j.

In other words, a set of elements in a vector space S is orthogonal with
respect to an inner product defined on S if the inner product of each pair
of distinct elements is zero.

e Definition: A set of elements ai,as,...,a, € S is orthonormal with
respect to an inner product defined on §' if

<aj,a;> =0 fori#j, and <a;,a;> =1 fori=j.

In other words, a set of elements in a vector space S is orthonormal with
respect to an inner product defined on S if the inner product of each pair of
distinct elements is zero, and the inner product of each element with itself
is one.



