
3) General form of unitary operator :

(1) = e
-i
General .

= it involves an arbitrary operator
=> it preserves the probability of a state.

y+ y =1
e-
ix
= 1+ (-2x) + ...

knowing F (dx)= 1-iRdX

=> F(dx) = e
- idx

= e
-idxπ/t(ππ=)

=> F(dx) = 1 - i *xi + O(dx))
~ 1- i *T

comparing : ↑ (d)El-dX

=> r & dX = -i* = = -i
↓

T=> ↑(dx) =-iRdx= idx
↓

Dimension analysis.=> ↑(dx) = 1-ix
: [J·S] = [J. HI]

=> p= a Energy per Az.



#/dx : [J. S· Cm-1]

>> unit formomentum .

-

whit for E is
[J. S.Cm-]

= cm-
[J.S]

=> ↑(dX) = 1- dX

=> [xi·i)=XPj - j * :=*i;-ji

=[*i , Yg]=i ·hSij

=> Position momentum uncertainty :

< (*x<(OPE

Now translate overX

dX1 = tim
*X
:

N- N

-> F(OX. ) = Tim (1-X
↓ N-X

unit rector. "X"

-

Clim(I
=tim (IEP
.a
NX

=> ex=tim
= tim (1+Y

N

N-T
In (1+)"= nen(H)7 = e
tim nin (l+) n* = X = e-ox
n->

=> eM()" = e* = ex=m



Do o B

y 1 my => ↑(oy: ) · ↑ (OX: Y )

192
= ↑ (oX:E) ·↑y

-> [Floy),↑X*)] =O

- [(= iPyP=y PYs.]
E -

(*x)(y) [Py , Ex]
=O

2

=> [Py , Px) =0

=> Generally. [Fr. 3=0
*

=>Si} form an Abelian Group : Group describes

a system .

Where observables commute.

* since. [F , PJ = 0 and Plpi) = PilPE

=> IPi) is eigenket of

3-5. canonical commutation :

Fundamental quantum [ *i , Yj]=0
behavior of conjugate [Pi , Pj] =0
variables [i, ]= it . Sij 1.



4 warefunctions in position , & momentum space.

4-1· warfunctions in position space.

Y(x) = XIX) FO iff X"=X/
↑

orthogonality : <X"IX = S(X"-X)

197 = (dx |x)<x19] amp
-·

1 ~

fa(X) ↓n "s"Xi

a smooth function , ↑ (X) , in the ID space.

(the points in the ID . are labeled by X) , in this

space , YalX) is a smooth function of X.

and is called a wavefunction inX space.

=> Na(X) = <X 1x)

consistant S ↳
Probability amplitude for

w/ postulate
finding a particle in state (x)

P=(X1x > k = 14(x)k = ** (X)Ma(x)


