CHAPTER I

IHYRODUCTION

The wnurpose of this thesis is to set up axiom systems for
handlirg the logic used in formal mothematical proofs.

de first start with the theory of identity wkich consists
of an informal verbal definition of idcutity, the rule of subgti-
tuticn, and "theorens® on idsntity. Froofs are informal verral
prooafs, These “tamoremsg" are the laws for equivalence relations
{ﬁo 21 Birkhoff and Muc Lane). The rules obtained in this section
are uged for making rigorous proofs in the raraining part of the
tnesis,

The theory of compound statenments is used for handling conw
cinations of statewents, rearranziog thom into conyenient forms,
nepating ete.

The truth value calculus is used for caleulating the trpth
value of a compound statement when the truth value of each consti-
tuent statement is given, The statements fall into three classéa
(1) Teutologies (alvays true}

(2} Contradictions {(always false)
(3) Feither tautologics ner corntraditiona (fruth value depends
cn the truth value of the constituent statemEnts}r

The = symbol is introduced as a conveuient sign #o indicate
the Lruth velue of a statement. fxamples of its use are given in
ihe section on tautologies and the theory of deduction.

The theory of the predicate calculus with one and two

variables 1is given a rigorous treatment.,



sach theory iz constructed from the following parts.
(1) Basic undefined symbols, which aorc gifcn an informa} descrip-
tiok only.
(2) Tormation rules for combining the bpasic undefined symbols
into ecomplex expressians.
(2} Definiiions for intreducing ncw symbolss
{4) Axioms, which are unproved statemento.
{5) Tueorems, which are derived from the definitions and axions
by means of the rules frem the theory of Ldentity.
In eack theory the consistency of the axioms has to be shown
by using a model.
For practieal purposes, the independence of the axicmszs need
not e shown.
In the case of the truth value caleulus thé completeness of
the Etheory feor deternining whether or not a agiven cosupound statemeant
is a tawtoloegy, a contradiction, or ncither is chown by giving the

decigion proceduré for the problen.

Ablbrevizticns
Th, Theoren
AX, axion
Def, Delinition

Fig, Figure
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