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Exercise 0.1 Let <,>: R" x R" — R be a function satisfying, for x,y € R™,
n
<z,y>= szyz (1)
i=1

Prove that < x,y > s an inner product on R".

Exercise 0.2 Consider, for w € Cla,b),

b
<fg>= / w(t) f(D)g(t)dt,

such that w is a fixed positive function. Prove that < f,g > is an inner product on Cla, ).
Exercise 0.3 Consider .

<fo>= [ @ )
Prove that f(t) and g(t) are orthogonal with respect to (2) in C[0, 7] such that f(t) = cos(t) and g(t) = sin(¢).
Exercise 0.4 Let

<pg>= / ple)a(e)da, (3)

be an inner product on the vector space of polynomials of degree 2 or less, denoted by Py. Find an orthogonal
basis for Ps.

Exercise 0.5 Prove that ) 1
{%(vl —vz),\ﬁ(vl +va)}, (4)
is an orthonormal set where {vy,va} is an orthonormal set in an inner product space.
Exercise 0.6 Let x,y € V. Prove that
1. | <z, y>|=xlz]|lllyll, (The Cauchy-Schwarz inequality).

2. lz+yl=gllz ||+ vy, (The triangle inequality).



