
Lecture 16: Recall :
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The above construction of an orthogonal basis is called

Gram - Schmidt process .
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elements are called Legendre polynomial .
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Corollary : Let V be a non - zero finite - dim inner product space .

Then
, V has an orthonormal basis p = { I
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Orthogonal complement

Def : Let S be a
non - empty subset  of an inner product

Space V
.

The orthogonal complement  of S is defined as :
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Proposition : Let V be an inner product space and Wc ✓ a

finite - dim subspace of V
.
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The vector view is called the orthogonal projection of

j on W
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For uniqueness , suppose IT '
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Corollary : With notations as above , then :
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Proposition : Suppose S -

- { I , ,Tz ,
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( a ) S can extended to an orthonormal basis
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,
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Kc ) For any W ,
choose an orthonormal basis { Ji
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,
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Adjoint of a linear operator

Prop : Let V be a finite - dim .

inner product space over F .

Then for any linear transformation g : V -7 F ( linear functional )
,

I ! I EV S.t. GCI ) = L 5,57 for all T.EU
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Theorem : Let V be a finite - dim inner product space .
Let T be

a linear operator on V .
Then : I ! linear operator T

*
: V → V

Such that i
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is called the adjoint of T
,
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To see that T *
is linear

, let Ji , Tz E V and CEF .

Then VI E V
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Proposition : Let V be a finite -
dim inner product space and let

p be an orthonormal basis for V . Then HT = V → V
,

we have :
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