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i - possible to define Mony scalar

products in & given vector space

In o veckor spoce N with scalar produck
L+, >, 16 13 possivte o weite e product
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Consider the q%llomina Scalar
product defined on f)
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Scalar producks and change of basis

Af\\\ Scalay proda:.c'\' defined on o Vechor
Space 1S independent of the basis chosen
B represent W vechors.

Let B and C be two bases of e vector
space V, ond leb B, be e change of
basis mafrix from B to C.

[X].= P [de . YxeV.
cet)
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We will study Phe relakionship behoeen
e Grom matrices with respect 4o hso
distinct bases.
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ek Wwo be Hhe subspace of
periodic funchons with perivd Tp= /N
spanned by =

That is, we ore +al\dna aboust He space
of fonckons af He Porm

Onothor lasis Por Hus space is
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These hwo bases are relpted by

Consider e scalor product

(the scalars are complex numbers ).
14%

Teat  BW,qwY- | pwelndt
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The chan%e of basts matix P s
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It can be easiy verified Hnat

Linear systems
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Definihion

yelX | x|
Te@ XNy

Let V bt a vector space and <.

be @ Scalor product in V. The norm of
o Vechor UeV 1S defined by ¢

T

M= <@y, [2)=xx b

Observe Haat . norm is ell-defined
since <U,> =0 Por all ne\N.

The, norm dgpends on the scalar

product.
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Rroperties of e norm
lull 2o0. V<a,i>

- - AN \-"\/—'
lall=0& =0 = Il >l

leull= |1 Nl [ (<]
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a. untt Vvector:
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ll\)l\ 1Y ‘\
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Triongle. inequality 2
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Schwoarz lncq',uaﬁH
Let \ be a vector space with sealar
product &> For every X,4eV:
~M=liglle <%3>< zllg [
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Cos § = ﬂ.g?_ = f=0reot <342 (kg g1
L=\ L Al L)
Definikion
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Consider e +wo vectors
X=[1 , ‘.5—- (L)
LR )

Consider the usual scalor product
X ' A D= X > 15
Compuie Ha a.v\aﬂt befween X and
(osox= <3%,%> = 4 A=Greos V= 1T
g @& e 4

Constder e scalor Produd'
3?,?5): x*¥ (.3 o)%.

o 4

S<.’-‘/§7 ;(Q\ s 3’63.1 + ng.:.

Compute g, angte bthoeen % and G-
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Two veckors x and Ta' are orHh oaon al
J {%,3>=0, eguivalently, if Hu angle
behveen ¥ w\al% s M.
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Definition
Let N ke a vector space wsidh Scalar
product <> and let B30y, &}
be o bass of V.
B is an ortugonal bosis i
(i, €;>=0 wuhen i#j.
¢ additionally l2ill=4 for all i,
Hu B is an orthonormal basis.

This dffir\i{:ibn can be extended +o
ninite dimensional vector soaces-
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