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Abstract
Exact and general theory for solving the Schrödinger equation (SE) is a key
for formulating an accurate predictive methodology in chemical science,
since the SE is a governing principle of atoms, molecules, materials, and
even biologies. Free complement (FC) theory is an exact general theory for
solving the SE. It was published in 2004 after systematic studies on the
structure of the exact wave function [1]. Because of its exact structure, this
theory permits us to formulate different levels of theories that are useful for
different purposes, but they altogether can be made exact. Each level of
chemical concept is useful and the final exact concept is particulatly useful
for chemical studies. Since the basic concept in chemistry is local and
transferable as seen in moleculae structural formulas and chemical reaction
formulas, which we refer to together as chemical formula, we present
chemical formula theory (CFT) as a general variational molecular electronic
structure theory. It describes the electronic structures of molecules in both
ground and excited states, starting from the interactions of various atomic
states to form molecules. Starting from CFT, we formulate the FC-CF
variational theory, which is an advanced theory of CFT on the line of the
FC theory using only the integratable complement functions (cf’s) of the
FC-CF theory. Then, by further adding the effect of the non-integratable
cf’s, we get the FC-CF exact theory. The wave functions of these theories
are commonly featured by the local structure of the chemistry formulas.
Therefore, they are useful not only for getting accurate energies and wave
functions, but also the chemical concept of each level of the theory. In
particular, the exact concepts obtained from the FC-CF exact theory will
give the reliable understanding of the chemistry under study, which may
give some inspirations to the chemists for further developing their
chemistries, which may lead them to their successful goals. Here, some
results [2] obtained along this line of the research will be presented.
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