
Obj . 1 Essence of QM.

2. kets , bras . & operators (change of basis)

2. measurements , observables · and uncertainty.

3. Position Momentum and Translation.

4. Wavefunction in position and momentum space.

5. Spin2 system.

2 kets , bras . & operators (change of basis)

1) Ket. 1x )

ket rector (state rector)
↓

complete info about the physical state.

c 11x) - 1x)
-> same physical state .

key definitions
& thereoms.

[li3]

*DI : Linear independence:dili
Linear dependence =if NOT iff ai= 0 fai

*D2 : Basis : a set of "n" linearly independent
rectors in an n-D space.



* T2 : of Cli) , i =1 , 2 . --- my is linearly indep .

in n -D -> 1x)=ailis - in n-D

Expansion by a basis set.

27 Bras space & inner product.

<-mirror image of 197 Ket.

dual"
12)= Na (a)

# *
Ha

↑
~ ~ rector space V

~ Ea* at - - - ] LaEK)

Dual rectorspace VA
↓
eat the rectors in V and produce a scalar.

=> < B1a) -> scalar .
↓

inner product. = - (dx +* (x)d(X)
*
<4102

Axioms : ([bb ...y&
Al : conjugate symmetry.

>
= (b*a+5292+ ...)

*

(a(B) = ( <B(x))
*
= (bia* +ba+ --)

= [a* ...]b =<(B)



A2 : Positive Semidefinite :

[x(x) =8
> essentially modulus square .

must be real
11195/12

A3 : Linearity (in ket)

<B1(a,a .+azxr))
= a, (b(a,)+az<B(x2)

* Anti-Linearity (in
bras)

<(b. B .+b2B2)/x) = <biBila)+<baBula>

= bi<B , (x)+b <Bz(x)

*D3 orthogonality :S <B1a)=O

*D4· Norm (or rector length) : Kala) 1119) /

Normalize Ket Max = 1x

(a|x]
*D5 : Orthonormal basis.

O basis set (l)]Quit no (pairwise

-> 19]dili)es
=> (x)=dilic

=>(812)=<]li]
18= bils=>Bl= <j1 KroneckerS


