
Transformation matrix can transform the rector

representation in one basis set into another.
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Rotation matrix in 2D (IR)

% (x)= (b) (y)= (i)
IYv(OYT %Ifi ly=

R= JCOSE-
sing

SinG Cost

eigenvalue , eigen vector.

null ket it1=0↑ (x) = a(x)
-

↓ * 1xx = a1(x) > (x-a1)(a)=0

has solution off (X-al)det(x-al)=0
is not invertible.



*
D1I degeneracy :

if there are m linearly independent eigenkets
of X , that have the same eigenvalue a

then the eigenvalue of these eigenkets (1ai)]
are said to be degeneratee.

*4 : The eigenvalues of 5 are UK & 141= 1

and the eigenvectors of are orthogonal.

->NIU)=Mili) (assuming no deneracy)
=>Chilli = uni<Uni>
in M

En IHil"=I
I

=> (UUi -1)<Milni)=0 U
*
Hi=1

if i=j since (Wili)0 = U* = 1 = /Mil=I
S "
if = (Uj)F(ui) Becauseof no deneracy.

UiUi =u*HiU
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Diagonalization & eigenvalue.

suppose (lais] are linearly independent eigenkets.

of * => * (d)= dildi)
-

a, 0 - -
-

then =>*192) ---]= [lai) 1927--.] 0 Mr
~
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[a, lai) anlay -- .) = [clar
*

Aslan)--->"



a, 0--

Let * = [la1) 1927---] Let =

=> F =F ->Y
=> if there exists St. F*** = A then

* is diagonalizable.
-> column rectors of are eigenkets. of X.

& the diag [:] contains the eigenvalues.

c. Measurement, observable & uncertainty.
D measurement.

P. A . Dirac: Measurement causes sys to jump

into an eigenstate of the dynamic variables that

is being measured.

* Before measuring . (of observable)

1x)= Eclai
=i
i

↓↓
CiIt(t()

arbitrary rector living in the space spanned by
the eigenketsof

* measurement throws the sys , into one of the

eigenstates.



I
(x) > 1di)

measure

measurement changes the state. except for that

thestate is already in an eigenstate lais * lai

* which lai) the sys will
be thrown into

is unknown. in advance.

However, the probability is known.

Pai = Kailx> /2
↓

scalarE


