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then we'llgetthemanswered
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Why do we need a complex inner product

A Orthogonality Projections are super useful lie We used thee toget
Upper triangularization

For red rectus 2,5 we had a 57 Ita att E a b

Had nice property Hall a as

Ikari Ei ai
Tegan all the ai to bereal

For complex a we wouldhave fail at ai

So the real innerproduct definition doesn't work for complex vector

Example 8 1 Halt 2 ate 2

We need anotherdefinition

To get Gaia 11 112 we could define it in two possible
natural ways

a 5
I Eta E a D

Not symmetric but ohwell
Etb E at bi



Which one should we pick Should pick the one more convenient

for us conceptlls
Unit tests for our definition

1 Leia Halt

2 If 11511 1 and 8 25 then La 57 a

3 If Cat 57 0 then 815 and Pythagoras holds
Heth11 Hall 11517

4 If Cat 57 x then BE 57 a B

Linearity in first argument

5 Easy to remember use

Properties C 3 are satisfied by both candidate definitions

Her511 La 5 8 5 Dere Catt Cat 5

Define Nonna g gift
8 5 2 5

ate a EE
at I 5 8 Haltallblt

Under Dell We know 5 o É ai bi

8 0 ÉÉaibt ai bi o

Def 2 We knw 8 5 0 3 5 2 co

Property 2 makes the choice

If 11511 1 and 8 25 then La 57 2

Date a 5 5 5 5 25 5 5 115112
Diet Cat 57 8 5 I 5 5 L a

Didaltwort_
if a is complex

Only Definition I works
Anyattempt to make it symmetric wouldbreak this



Verify

4 If Cat 57 x then BE 57 a B

BE 5 IIE BEE Ba 5 af

when B is a unit vectori

Meaning I We want the Eddie that tells as

Cat 57 sins as this scale if 11311 1

and qf gives it to us in general

Meaning
2 We want the vector tht is a multiple

of 5 closest tr t

J Cass if 11511 1

nn.gg
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What about Propes's Test S Ecs
Whenever we had a transpose J for the real case

we just use a conjugate tampon for the complexcase

How to check Recall tht if Belt I bid has orthonal
columns

then D Bt gives us the vector projection onto the subspace
spanned b the columns of B

for th real case



Q Does BB't give us projections for o that B

If I EE ai bi

ciinspg.sn

column Rp

thn BAE BB ai bi

T BB biBB ai bi

t.aiBBaffi.be Ij bT
E.ai5i If biff t.in

And mono re
bicleats Bt GI gin coo dintis of presa

B BE
Gives coordinates of pried

Gives the vector projection itself

Check For You elf 1 Triangle leg lit
HE 511 E 11511 11511 Effs
Cauchy Schwan fox 5 e 11211.11511

Sammy Cat 53 5 8

for results replace C It with



This gives us 1 Gram Schmidt Orthurnalitha D Ebon
1 Upper Triangulateha i General

A V U V
7 upper trial

orthond ha X's Ceismulas

y y y
will have 3 If Q is orthal sq

then Q Q I

Force Q

4 Complex mix M U E Wortham
Sub 7 AReal Dias 1

orthound

Notation Unitary mens sque outhaul

Loosefundi AW 13 What's wrong with the exponential loss

for classified

ÉEÉ ÉÉÉIdÉp éP
Real ftp.wb

q1doesn't pend
for p's tht an

lase and position if thopo.it
Rated up

when
shepoi ta

labeled is labeled

RIorldproblem Ma labeled Data Dot mightnot h
perfect
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it mislabeled

Po outlier

learned
boundary

Seedtern code

Exponential loss can result in overpowered points that ruin balance

Car want to mellow out the loss to avoid overpowers
mislabeledpoints

i i

EP for position p is fine C

In I x
if is smell

a tux it x in big
Bode plot tell us
that Hx max lx e P if p is large t

In It et
p if p i negative

P is alot nicer the EP
for p resin

Gives Logistic loss


