
 

The Hulbert Space
FIELD Set where t X are defined
IR reals
Q rational p Iq where p q ER
complex

other structures
set matrices

A B ave matrices ATB
NotelementAB
by element

Bis the inverse q A
1

AB BA L 1
where 1 is the identity matrix s

A adjLA del CAI 1
Adjoint determinant

A deft adjLat
Of A of A
Matrix scalar

A exist Iff det LAI 0

4 andonly f
If delCAI o A ls a SINGULARMATRIX

VECTOR SPACE
It consist of a set V of objects called vectors
along with another set F Of numbers afield
that are called scalars
The vectors in V can be added



Os va C V V Va C V
The vectors in V can be scaledby elements of
F

vs CV and X c F d Vs C V

Example Geometrical vectors
E vs vz Vw geometry in a N dimensional
tuple of numbers vector Space

In 3D E X J Z
N can be infinite Let's keep it general
Funtion Spaces
Polynomials of Order up to N they forma vector
Space PN
Pa fazCN x2 fact 3X EL

fz ta C Pa frac falda X2 3 4 C Pa
Lf pf Xx 313 113 CPa

film falta 3301 2 These are not a

field
In Q M we write IU ket

for the Pu
Simply notation

Basis vectors Collection 9 vectors in V such 1ha
every element of V can be expressed
as alinear combination of them

n
If Leis form a basis luz I Li lei

in coordinarles Offor some scalars Xi my multe basis lei



E JK F X Et yo It Zo E
Vectors are linearly independent when they cannot
be written as a combination of the other

Iris Xi are linearly and because xi cannot
be written as combination Of polynomials
Xi with j i

Number of Inn Ind vector dimension of the space
3D Space 3 line Ind vectors
A Space can have 00 dam Poco

Conjugate vector
just iust LUI bra

dagger ket
ULD E E i a scalar

bra ket
Q.tl es defined over a complex field LUND C

LUI LVIV
Ulu Z 0 it is o Iff 14740

10 0

In 3D 103 Origin of Coordinates
Q Mi 107 Is the Vacuum

For geometric vectors
ul vs ñ E EN Vivi

For function space
Hg FangalDX Overlap integral



also has the structure of a complex motor space
n

di lei LUI 2 2 Led
i 1 J

Lulu ÉI afleji ÉI diles
FÉE xileiieiskidepa.InhIY.nu

u Lei 1ej O unless
orthonormal i j

ei leis L Kit
Leiter dije

O É are
1 i j normalized

Éi di dij Flxiyizlr.rxtyr.LI C 12
Lulu dixit É kit FE hit

Hmp Vtv Norm of MY

For function space
ti Xi orthogonal

normal

Legendre polynomials are orthogonal Laxe 1

Pnv
Polillas Pzlxk 15 2 3 112
Pes Wi X 17441 135 4 30 43718

Patxi 13 2 2112



vi E 141 151 Cosa EIJI LEI The interpretation is net
clear en general but
it remains true

241M Lviv KUMI
Cauchy Schwarz inequality

such a vector space becomes a Hilbert space
When it also a Banach space

Complete limiting process e 1

Limit Is also avector m the Space
There are no holes Or missing vectors

we can do calculus and it will work
Q M Space is a Hubbert space


