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ON THE EQUATIONS OF MOTION

MECHANICAL COMMUTATI e~

ON RELATIONS
HAYATULLAH MIAN* and M. YAR KHAN**

ABSTRACT

The Commutator of the Hamiltonian with the operator corresponding to a physical

quantity gives the operator which corresponds to the time derivative of the quantity.
We apply this principle to the Hamiltonian for a free particle and harmonic
oscillator. We also attempt to investigate the postulate, that the quantum

mechanical operators obey the classical equations of motion and that they uniquely
determine the commutation relations.

INTRODUCTION

Schrodinger obtained his wave mechanical equation by assuming that the
wave motion correspond to the classical motion of a particle if the force of field in

which the wave is moving changes slowly with position. Assuming that the

2
Hamiltonian has the simple form H = - :.Fm + V(x)

i

The above statzment can be summariszd by observing that the operators in the
Heisenberg relation satisfy the classical differential equations :

(1)
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Since the time derivative of any operator is its commutator with the Hamil-
Wonian, so that (1) is equivalent to (2) and thus

(el =LA (Bl =~ 0 ol
or , s e :
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We know that Dirac’s equation of the electron dqes not lead to the classical
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