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1. Morph Gentzen  


MIM- The IM Morphed Computing Logic Logics for computing for multimedia are new  projects with important computing applications since [Nourani 97]. The basic principles are a mathematical logic where a Gentzen or natural deduction systems is defined by taking arbitrary structures coded by diagram functions. The techniques can be applied to arbitrary topological structures. Thus we define a syntactic morphing to be a technique by which infinitary definable structures are homomorphically mapped via their defining functions to new structures. The deduction rules are a Gentzen system augmented by two rules Morphing, and Trans-morphing. The Morph Rule - A structure defined by the functional n-tuple <f1,...,fn> can be Morphed to a structures definable by the functional n-tuple <h(f1),...,h(fn)>, provided h is a homomrphism of abstract signature structures[Nourani 96]. The TransMorph Rules- A set of rules whereby combining structures A1,...,An defines an Event {A1,A2,...,An} with a consequent structure B. Thus the combination is an impetus event. The deductive theory is a Gentzen system in which structures named by parameterized functions; augmented by the morph and trans-morph rules. The structures we apply the Morph logic to are definable by positive diagrams. The idea is to do it at abstract models syntax trees without specifics for the shapes and topologies applied. We start with Lw1w, and further on might apply well-behaved infinitary languages. 





Theorem 1- Soundness and Completeness- Morphed Gentzen Logic is sound and complete. 





2. Plan Algebras and G-Diagrams


A plan is a sequence of operations in the universe that could result in terms that instantiate the truth of the goal formulas in the universe. That's what goes on as far as the algebra of the model is concerned. Generic diagrams, G-diagrams, e.g Nourani 95,  are used to build models with a minimal family of generalized Skolem functions.  The minimal set of function symbols are those with which a model can be built inductively. It is a new view of planning prompted by our method of planning with G-diagrams and virtual Skolemized trees. It is a model-theoretic view. Proof-theoretically  a plan is the sequence of proof steps(Fiks-Nils 1971) that yields the proof for the goal formula. In planning with G-diagrams that part of the plan that involves virtual Skolemnized  trees is carried along with the proof tree for a plan goal. By allowing proof-tree leaves get instantiated with non-atomic formulas, we get a more general notions of a proof. In our 1994 on  paper we also instantiate proof tree leaves with virtual Skolemized trees. Thus virtual trees are substituted for the leaves. By a virtual tree we intend a term made of constant symbols and Skolem functions terms. Existentially quantified diagrams carry a main deficit- the Skolemized formulas are not characterized. Hilbert's epsilon symbol may be applied to solve this problem. We then define Hilbert models to handle the proof-model problems further on. The idea is that if the virtual proof tree is constructed then the plan has a model in  which the goals are satisfied. The model is the initial model of the AI world for which the virtual Skolemized trees were constructed. Thus we the following  Virtual Proof Tree Sound Computing Theorem.


Theorem  2 For the virtual proof trees defined for a goal formula from the G-diagram there is an initial  model satisfying the goal formulas. It is the initial model definable by the G-diagram.


The presents techniques establish a correspondence from virtual proof trees to Hilbert models.


Theorem  3 The Hilbert's epsilon technique implies there is a model M for 


the set of formulas such that we can take an existentially quantified 


formula w[X] and have it instantiated by a Skolem function which can 


answer the satisfiability question for the model.
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