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STUDIES IN THE AXIOMATIC

FOUNDATIONS OF BOOLEAN ALGEBRA

CZESLAW LEJEWSKI

Section III

In the preceding sections we have shown that a deductive system, to be

referred to as System §[, can be constructed with Al as the only axiom and

with Rl — R5 as the rules of inference. This system is strong enough to

yield ordinary systems of Boolean Algebra. In contradistinction to such

systems we can describe System 31 as a system of Boolean Algebra with

definitions since it is the rules of definition, R4, and R5 in particular, that

are the distinguishing characteristic of the system.

In the present Section two other systems of Boolean Algebra with defi-

nitions are outlined and shown to be inferentially equivalent to System 21.

The one, to be known as System $3, is based on the functor of strong in-

clusion as the only undefined term. Its only axiom takes the form of the

following thesis:

Bl. [ab] •: : a Cb . = . \ [η c] «. c C a.', [c d] •: c Cd . c Ca . D .

[^e], e Ed. e Cb 2

As its rules of inference we have Rl - R4, and instead of R5 we have

BR5, which allows us to add to the system new theses of the form

XII [a, . .] ί ί β C x . s Λ β C β . ' . W ί A C α . D . [ j c] , c Cb

φ(c)
provided they satisfy certain conditions analogous to those postulated by

R5.

The other system, which we shall call System QΓ, makes use of the

functor of partial inclusion as the only undefined term.

Thesis

CL [ab] : : a A b . = . \ [^ c] . \ c Δ a . ' . [d] : c Δ d . D . a Δ d . b Ad

serves as the only axiom of the system, whose rules of inference are the

same as those of System % except that instead of R5 we have CR5
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