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Abstract

Abstract

Prolog is the most typical and representative logic programming language, but
many inadequacies are exposed in the actual research and use, Godel language can
solve the problems of Prolog well.

Godel is a new declarative general logic programming language after the Prolog
language. It rejects the non-logical components in Prolog language, introduces a
polymorphic and polytypic type system, adds new language elements such as delay
calculation and pruning operation, which make it a powerful and efficient declarative
logic programming language. However, due to the lack of rigorous theoretical
foundation, practical language compiler system has not been launched so far. The
theoretical foundation of Godel language should be developed first and a set of
relatively complete theoretical system is established to finally realize the compiling
system.

This dissertation aims for building a typed first-order logic system, in the
introduction part, an overview of the logic programming language as well as the
Prolog and Godel language is given. And the traditional logic system is extended, in
which type is introduced into the system, typed first-order logic is put forward and its
complete syntax and semantics definition is given. Based on that, ratiocinative rules
of typed first-order logic; the formal ratiocinative rules, and a series of important
theorems proved by formal ratiocinative rules are introduced in detail respectively.
Finally, two important system characters — reliability and completeness — are
presented. In this dissertation, a more general and complete system for further
theoretical studies of Godel has been set up. With the gradual improvement of typed
first-order logic theory, the logic programming language Gddel based on the typed

first-order logic will certainly make much more progress and breakthrough.
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