
 

Postulates q Quantum Mechanics
1 The State of a quantumparticle
is represented by a normalized
vector MY in a Hilbert space
we can do algebra
Probabilistic nature of 0M
p 41 1 4 147

John von Neumann 4k esfamiliar to vs

IV Is the same vector in Dirac
notation

2 Observables are represented by Hermitianoperators
Ó correspond to measurements
4M cannot be measured can be reconstructed

from several
measurements

G act on a vector another vector in the
Same Hilbert space

14 6147 Ido
Ó Is Hermitian Iff ÓGtxand is they are linked to measurements

itidy Eli f Q itdx
Example kinetic energy
aIma Imai the measurement is En



3 The possible measurements of OF are its eigenvalues
and the state after the measurement is the
corresponding eigenvector collapse of the WE

Oí ftp di Hi vector As many Hit es dimwit
scalar Iti for É 1,2 n

teorthonormalised
ti Hjk erija
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Then His are a bass for the space that contains
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For the continuous Hilbert space 11 f DX XXXI



4 Born rule If a particle is inthe general state
144 EÉ Xi Itil with His the eigenvalues of
OI the probability to get the particular
eigenvalue ti when measuring Q is Kit
The state then collapses to Iii as a result
of the measurement
Linear algebra the eigenvectors q a Hermitian
operator spun the finite dimensional Hulbert
Space
Any vector my can be written as alinear
superposition of these eigenvectors

These eigenvectors are a bass for theHilbert space
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If we start with hey
measure Q and find ti

The WF hasthe state vector is now His collapsed to His
Example Quantum Coin

MY X 1H p 1T KR 14312 1

Prob to get IHS is IN fITS is 11312

It me measure and find heads IVY Hay
Prob to get IN d

The wf has collapsedIT O Itis no logger a superposition

OperatorÑ with eigenvector 1mi las many as His
IU Xi His FÉ Pi lui Y Ri C

Ri Luitu tuit Mi j Itisj

knit luis
star with In I Li Hit 2
measure Q and find UN 1 LA IU 1
he state collapses to Hj

G measure Ñ and find t.MN LMklXj l
XG the state collapses to Mrs Kin1mn42

Gwhat's the prob to measured and find Hrs
Writethisprobiandrendbyemnimf



Sr The line evolution of the state vector is

given by Schrodinger Eq it de IU Ha tus
Separation of variables t.mend.SchrddmgerEq.H14yERly eigenvalue problem

for the Hamiltonian energy
Operator


