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Inner products are generalizations of the dot product.

Def An inner product on a vector space V.

is a function which associates to each

pair of
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,
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A vector space
endowed with an inner product

is called an inner product space .
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E V = Pn = polynomials of degree
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EI ✗ = C [a. b) = ( continuous
functions f-
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One can define length
,

distance
,
orthogonality ③

with respect an inner product
Edi=<uÑ

definition of

orthogonality
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Let 1122 have the inner product from Ex -
2 :
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One can compute orthogonal projections projwx ④

projwx = put
- " + <¥%÷> up

if vt , -
- -

, Np orthogonal basis of W with respect b- <que

one can apply the Gram - Schmidt prices in

any inner space .

Just use < u ,v >
in place of

usual dot product U.ve

lE Let Pz have the inner product

= pen 02C-11 + Pagett
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Find the orthogonal projection of PCH __ t
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onto the subspace W of Pz spanned by p.tl-1.am/p,CH--t-.@
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⑤
Best approximation in Inner product spaces

V vector spaces
consisting typically of functions

endowed with an inner product

The best approximation of an element 1-

by elements in a subspace
W is proj f

,

w

Let y=C[-1,11 with Lfig> =/
'

f-¥18K / at
-1

Find the best approximation of f

by a polynomial p of degree
£2 .

Sold seek pH, such
that

Hf - p 11
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as

possible .

- I

p=
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Need orthogonal basis of
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Concretely : find best approx of f(H=et ⑥
by a degree 2 polynomial .

[ Let - pet Pdt as small as possible
-1

PHI is = proj
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Pz
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