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ABSTRACT 
In this talk we review the basic symmetries of parameterization invariant systems that 

describe the motion of particles in curved spacetimes. Motivated by the analogy of such 

systems to cosmological Lagrangians, we attempt to address the problem of time in 

quantum cosmology. To this end, we introduce a time operator which is canonically 

conjugate to the vanishing Hamiltonian. We discuss the resulting "time-energy" 

uncertainty relation and explore possible interpretations. 
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