
 

feature 9

K.IIInnerproductspacei
In this section we arm to generalize

the real and complex dot product

on LR respectively

12dm Arealinnerprodeetspaceps
a real vector space U together

with a faction his Vx V8 IR uch

that Fu V the R

LE 37 50,35
symmetry

ii Tutu To Tu Esta 07 additivity

iii kit iD kLu 33 homogeny

iv 48,8 so 87 0 iftu
pushy

The purpose of introducing
Mhlr productspaces is to generalize the



usual dot product on Rh

Examples
1 Rn with Lil 87 1.5 the usual

dot product

2 Let a.be R a b

Let C a b be the vector space

of continuous real valued functions

on a b

For f ye Colla bD
define

Lf y fabledgaddx

Then Lf y rs unmner product

Inner products give us a notion of
length ad distance and even agree

Debbie Let V s s be a inner

product space For a vector BEV define
the norms of B to be
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For it TeV define the distance between
T and B B

dtu.ro Ha EH

E If V E 7 is R with the usual

dot product then HOH_Tuition the

usual Euclidean length
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we can also define what A means to

be a complex inner product space

Def Lef V be a complex mner product

space Then L VxV Cl is a

complex inner product if
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Exemple Let A Ei iz
Then the map

c 62 42 a

defined by

tons TALE
is an inner product on differentfrom
the standard complex dot product
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Note Not every matrix works we chose a special

type of matrix



For a complex inner product space is we

define Length in the same way as on the real

case For Te U the norm of J B 11011 _JET

we define the distance between
E and Eas
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Now we will assure that an inner prod Space

V c is either real or complex

Theory The Cauchy Schwarz Inequality
If µ 47 Bm inner product space Te DE V then
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real or complex
norm

absolutevalue

Proofi If 5 8 then the inequality is true

so we may assure 8 0 Let 7 49,22 Then
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