(a) commutative property of operators
(b) commutator operator |
(c) linear operator.

Ans. (a) Commutative property of operators : If two oeprators
e such that the result of their successive operations is the same
respective of the order of their operations, then the two operators
e said to be commutative.

For the two operators‘//l\ and-§ to be_ commutative,
A A A A
AB f(x)=BA f(x) -
Let A and B be-Land S tively, and f (x) = sin x
et, A and B be e and 7o respectively, = :
| A A d | d& .
Now, ABf(x)=zx— 72 Sinx|
= (- sin x)

=—-COS X

s AR R T S s s




S

o Ti

S

(:‘ﬁ ,'_{{_ - ’:
i{/t {‘7’-- '1’_4’ ‘/fT §1100 ‘f:
_.dl LCOS X
=~CO5 X

A A .
Here, A and B are said to commule.

The significance of the commutating operators lies in the fac
that the observables corresponding to their eigen values can be
determined precisely and simultaneously.

; 2l A
(b) Commutator operator : If two operators A and B do no
commute, then,

AA AN .
A B —B A, is called commutator operator.

N A N A
The commutator operator, AB —BA, is also designated a
AA
[A,B].
A A e A A »
Let A = p_ (linear momentum operator) and B = x (positior

dperator) and a function be f (x). Then,

A f\ A A l
6.3 ~3P)FO) =5 5 Ix x5 £ ()

h d(f)
- 2m‘[’”' +f(x)}—x Py AEY

771! e x . [ (x) +f(x)] - P x+f'(x)

h
==l x
Zm,f\ )

A A A h
X . i
Thus, the commutator, (p I —-X.p)=
e ‘J: - —~ .
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(¢} Linear operator : An operator A is said to be linear if its
application on the sum of two functions gives the result which is
equal to the sum of the operations on the two functions separately,
ie.,

A A A
Af@)+g@]=A f(x)+Ag)
or, ;;I .Cfx)=C. X f (x), C = constant.

d.
The operator x is linear operator because,
d d . d
7y (@™ + bx) =" (ax™) + 0 (bx™).

On the other hand, \[ (square root), is not a linear operator
because.

Vg @) +f@#=Vg M +Vf&®) .




