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Abstract 
 
In this dissertation we prove the Completeness, Compactness and Soundness of the 

Universal Hybrid Calculus 𝑢ℋ and we prove its equivalence to the Monadic Predicate 

Calculus.  

The Universal Hybrid Calculus 𝑢ℋ is a new system that is based on the modal logic 

S5. It is “Hybrid” in the sense that, unlike S5, it allows free individual variables. The 

main innovation in this system is the elimination of bound variables.  

In 𝑢ℋ, upper case letters, with Boolean connectives, denote properties and lower case 

letters denote individuals. Universal quantification is represented by square brackets, 

[], and existential quantification is represented by angled brackets, 〈〉. Thus, All 

Athenians are Greek and Mortal is formalized as [𝐴](𝐺∧𝑀), Some mortal Greeks are 

Athenians as 〈𝑀∧𝐺〉𝐴, and Socrates is mortal and Athenian as 𝑠(𝑀∧𝐴).  

We give the formal syntax and the formal semantics of 𝑢ℋ and give Beth-style Tableau 

Rules (Inference Rules). In these rules, if [𝒫]𝒬 is on the right then we select a new 

constant 𝓋 and we add 𝓋𝒫 on left, 𝓋𝒬 on the right, and we cancel the formula. If [𝒫]𝒬 

is on the left then we select a pre-used constant 𝓅 and split the tree. We add 𝓅𝒫 on 

the right of one branch and 𝓅𝒬 on the left of the other branch. We treat 〈𝒫〉𝒬 similarly.  

Our Completeness proof uses induction on formulas down a path in the proof tree. Our 

Soundness proof uses deduction up a path. To prove that 𝑢ℋ is logically equivalent to 

the Monadic Predicate Calculus, we present algorithms that transform formulas back 

and forth between these two systems. Compactness follows immediately.  

Finally, we examine the pragmatic usage of the Universal Hybrid Calculus and we 

compare it with the Monadic Predicate Calculus using natural language examples. We 

also examine the novel notions of the General Hybrid Calculus along with their 

pragmatic implications. 


