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This thesis is involved with a pioneering work on the application of quantum
field theoretical methods to classical dynamical problems. This is indeed an
application of methods in an entirely different context. A perturbation expansion of
the time evolution of dynamical variables in the coupling parameter is derived for the
first time in the spirit of the Schwinger-Feynman-Dyson perturbation expansion, in
field theory, as multiple time integrals over the time interval of propagation. Two new
formalisms are developed for the complexification of the time evolution operator
suitable in describing the dynamics in phase space. One method is exact and the other
is perturbation of nature. This is then extended to a two-dimensional complex setting
with an application to the so-called geometrical Berry phase. Finally, by directly
integrating Hamilton’ s equations we develop a path integral formalism as a resolution
of the identity very much in the spirit of the resolution of identity of a self-adjoint

operator in quantum physics.
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