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Abstract:

Cosmological Inflation in Brans-Dicke theory

Narges Mohammadi Firooz

In this thesis, first we study the propeties of Solitons and Solitary waves through dis-
persive and nonlinear partial differential equations. There are several method to obtain
the solutions, using inverrse scattering method, Backlund transformation method, local
energy density method and so on. In here, we consider the local energy density method
and will explain the solution of the Sine-Gordon equation as solitons. We then study
the Brans-Dicke theory as an alternative theory to Einstein general relativity theory.
Conformal frames will be explained and we obtain the field equations of Brans-Dicke

theory in both Jordan and Einstein frames.

One of our aims in this thesis is to explain formation of black holes by adding La-
grangian of the Sine-Gordon field into the formulation of the two dimensional Brans-
Dicke theory. Our second object is to use FRW cosmology in Generalized Brans-Dicke
theory (in which Brans-Dicke parameter is assumed to be a function of time and redshift)
to study the formulation in the de sitter space-time. The cosmic dynamics in different
epochs of the universe in particular the inflation era is also investigated. We finally study

Brans-Dicke theory in the presence of two interacting cosmic fluids.

Key words: Soliton, Solitary waves, inverse scattering method, Backlund transforma-
tion, local energy density, Sine-Gordon equation, Brans-Dicke theory, Conformal frames,

black-holes, FRW cosmology, de sitter space-time, Inflation, cosmic fluids.
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