
· vector space
addition +:xV -> -

A rector space is a set t With multiplication X : RXV -> #

commutative atb = bta

with property associative latb)+ c = a+ (b+c)

distributive Klatb) = Ka + kbI
negativity VEV-Vet

i

· Norm & Normed Space

A norm of avector space is a function 11 . 11 :V -[0,+ro)

with property[N
A vector space with a norm on it is a normed space

· Banach Space
A normed space i is a Banach space
ifI is completeurt the metric induced by the norm days = Ax-yll

· Pre-Hilbert Space
A pre-Hilbert space It is a vector space overI CoVIR)

with a Hermitian inner product

* NAEC LNVi + XLV . WYE = NIV ,Wiet Xn[Va,Wast

<: 7it : F x It -> 1 St [# VIW eFt <V, Wyat =<W, via

* VeIt <V, Viz 20 real ,
<VVTEVO

can prove Cauchy-schwartz from these 3 condition

then NVI = <V, VIE is a norm on it

· Hilbert Space

↓AlbertSaisPreiber Sara
Eg .

(: <UV) = [HiTi

2 : [5m3:R <+ ro] <xy)=xiti

L : Ef : fifictro3 <fig) = Sfig



· Construct Reproducing Kernel Hilbert Space

8 : start with a PSD function K : <XX-R Se [fKEMmand key = kNta

0 : define the feature map:- (x + 12)

PM = k(: )

② : Construct Vectors in Vector space

f= d:i)=1)

any linear combination of KI :)

the vector space is span/t : xE3) = [f= Likis) : MEN LiER XERLY

B: To make it a pre-Hilbert space , define the inner product

Yfig=Bjkit

Reproducing property : f = E: Kii)

(f ,
ki) Tz =dikMi

,
x) = f(x)

< k(i) , k(y)Tz = k(y)

can show that < ..z satisfies the properties required in pre-Hilber space
1) : Symmetry: By symmetry of KI: )

21: linearity: (f + f ,g)z = (ii)+diki),BjkNji) z

=Liki· )
, [Bjkji)7zt

=>:Bjk

-Bjk)diBjk( ,xy)

= (f, g7z + (f2 , g7z
13) . PSD .

f=Likii) <fifiz = EdijkHij) = Lkd zo

f() =<kH · 1
· f>

[ <ki)
,
KliXTE · <fifiz

= k(.x)" · <f ,fTz
ifIffictio ,

then fill o **, this for J <f fict =

o E for

if for , then If fizt to is obvious



⑦ For it to be a Hilbert space ,
We need it to be complete

F = [f=iii) : XiER
, XiETL , MENY

Definition : RKAS

It is a RkIS if

EK : xXx -R Se Sk has the reproducing property fix =<f, Kix)it

K Spans It : It = Span[kWi) : XEXL

Theorem :

# psd function KI . ) . I a unique RKAS


