
 

1125A LinearAlgebra

week12EV.latEfor a vector space V over R or is defined

to be a map v w cv.ws where v w EV

and x y IR or 1 such that

i v.v 0 V E V and v v3 0 v 0

ii v w T V W E V

II V 202 w V1 W α v2 w XE R or 1
VW EV

The vector space V with the inner product is called an inner



product space

Caion Since v w Tus we notice that

40 we Wa W2 V

I cwe.TT

V WI x ̅ v we V We We V

and 0 v7 v 03 0 v e v



Example Euclideantpace

Let It be the coordinate space over 1 We define the

Euclidean inner product as

R1 Rn ya Yu niyi

n.ru Ya Yn nigi

Ya Yn R1 Xn

Verify that the above definition is indeed an inner product



The Euclidean space IR over IR has the inner product

R1 Rn Yt Yn

nigi

Break Every vector space inherits this inner product via a

coordinate representation what about the cannonicity and hence

we will mostly restrict ourselves to 1 and IR

IMD Euclidean inner product on Mnxr IR is _columns

x y yTx ya ye ym Yr Exit



Euclidean inner product on Mnxi a is

4 y x 55 5 In

where 4 T bar denotes complex conjugate done entrywise

If be an inner product space over R or C Then

for any vectors V1 Um We Wn of V

aivi βiWi aiβj vi was

Proof follows directly from definition



2024 1021
Euclidean space for complex coordinates

Rs Kn Ys Yu 41 Yu na Mn

conjugate symmetry

linearity in

first coordinate
What linearity in both

symmetry coordinates

divi Éping E dipiving

vi Eβjwi E xi Epi vi wj aipicri.ws



inner product angle b w vectors

length norm

Nora v 11011

A norm or a vector
space over IR or is defined to be non negative real

a function v 11011 from V to IR such that number

1111 0

i Hull 0 v e V and 11011 0 v 0 Positiffite

iii 11 011 11.11011 anoinhangesIortionally
iii 110 w1 Hull Holl v w EV thianatality

11 01 1411011

Obaion Follows fromthe def v is scaled by
1111 11411 In yell Hall Hyll scalar α Hull is

scaled by 121



Here

In yll Hall Hyll Eudidean norm

111 11 Hyll 112 yell Hell Hyl
exercise

mostly

11k yl

fffno1 and

For'm
11 R1 Xn 11 En nil 3 properties homogeneity

positivity triangle inequality

followed

This is called the 1 norm

eg 11 1 1 11 2
12



11 R1 Xn 10 ME nil
Form

11 R1 Mn 12 Init Euclidean

11m
norm

p 2 is called the Euclidean norm

IRP 111211 a 112 Mitral

11 x1 x2 12 r r e U 0

If 8 0 then R1 R2 0,0

r 0 11 R1 R2 12 12412 1 2
2

r radius r and
of x me y

circle with

centre 0



R1 N2 1161mn12 r is a circle of radius r

centered at 0

v 1
R1N2
1

R1 R2

R1 N2
2

1 21,227112 12112 1h12
other norms

different

shapes

11 R1 R2 12 1m12 treat mean
innerproduct

hygg2 x ̅ R2x2̅ exists

R1 Ni R2 R2 Hefined

useful in o.PL iqIaimtdceItoum



Not every norm is induced by an inner product IN
A norm induced by an inner product must parallelogram

satisfy a property called the parlor length of
diagonals

Σ sides
In y11 In yr 211217 2114112

I
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