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EXAMINATION OF THE AXIOMATIC FOUNDATIONS
OF A THEORY OF CHANGE. IV

LAURENT LAROUCHE

Third Part*

§4

§4. Consistency of the axiomatic system. In order to establish the
consistency of our axiom system, it is important to make first the following
remarks:

1. The predicate calculus which we have chosen, is consistent. (The
proof is given in [13] pp. 93-95.)

2. An expression σ (respectively a set E of expressions) is said to be
"satisfiable" if there exists some non-empty domain ω of individuals such
that σ (respectively E) is satisfiable in ω.

3. If a predicate calculus is consistent, so is every satisfiable set of
expressions.

4. It is then sufficient here to show that there exists a non-empty
domain ω of individuals such that the set of our axioms is satisfiable in ω.

The model shall consist of:

I. a) a domains of individuals for momentaneous subjects. Letft be the
following subset of the set of rational numbers:

R = {n I n is a rational number and 0 ^ n ^ 2}.

Let then

S = { a i , b i , Ci}9

w h e r e i e R a n d Φ a i f a j , Φ b i 9 bj, Φ c i y c ; , f o r i , j e R a n d i Φj, a n d

*The first, second, and third parts of this paper appeared in Notre Dame Journal
of Formal Logic, vol. IX (1968), pp. 371-384, vol. X (1969), pp. 277-284, and vol. X
(1969), pp. 385-409, respectively. They will be referred to throughout the remaining
parts as [I], [II], and [III]. See additional References given at the end of this part.

Received May 20, 1964



A THEORY OF CHANGE 379

Φ di, bj, ck, for i, j, ke R, that is, the momentaneous subjects are

distinct from one another. We shall interpret our notions in such a

way that the domain 5 will consist of three distinct classes of

genidentical momentaneous subjects.

b) a domain Z of individuals for properties:

Z = {a, β], where a Φ β.

II. an interpretation of our notions as follows:

ctί ~ ai, hi ~ bi, a ~ Ci, for each ie R

dί ~ b{, ai ~ Ci, bi ~ Ci, bi ~ ai, Ci ~ ai, Ci ~ bi, for each ie R

~ lai ~ α ; , lai ~ bj, lai ~ c ; , ibj - aif ibj ~ a, Ίcj - a{,

Ίci ~ bj, Ίbi ~ bj, ΊCi ~ Cj, for each i, je R and iφ j

ai < aj, bi < bj, Ci < Cj, for each i, je R and "i < j "

< lai < bj, lai < Cj, ibi < Cj, ibj < aj, lc{ < bj, Ίc, < α ; , for each i, je R

lai < aj, "Iδ,- < bj, lc{ < Cj, for each i, je R and "j ^ i"

ai ^ aj, bi ^ bj, Ci ^ Cj, for each i, jeR and "i ^ j "

^ lai ^ aj, Ibi - bj, Ίc^ ^ Cj, for each i, je R and "j < i"

lai ^ bj, lai ^ Cj, Ibi — Cj, ibi — aj, ICi ^ bj, Ί Q ^ α ; , for each i, je R

r Gaiaj, Gbibj, Cc^j, for each i, je R

lGaibj,lGaiCj,lGbiCj,lGbiaj9lGciaj,lGcibj, for each z, jeR

I* Vλaib2a, for each ie R and i Φ 2

Ί in each other case, i.e., πMα/C/α for each ie R, and so on

ΊAα t α, for each ie R

iΔbia, for each ie R and i Φ 2

A Aδ2α

Ac/cϋ, for each ie R

Aa{β, Δb{β, Aciβ, for eachzVft

Ί F^ίQ!, for each ύ β

Fδ α, FcίCϋ, Fα/β, Fbiβ, Fc/β, for each ze R

iPaia for each ze R

P P& Q!, for each ie R and z * 2

ΊPδ2o?, π P c Qf, iPaiβ, IPbiβ, iPCiβ, for each ie R

Vbib2a, for each ze R and i ^ 2

Ί in each other c a s e , i .e . , lMa{aja, Ί V α ^ ; i 3 , for each i,je R, and so on

BaidjOi, iBajaia, f o r e a c h i, jeR, w h e r e j < i

Batata, f o r e a c h ie R

BbiajOt, iBajbiOi, f o r e a c h i, jeR

R BciajOi, IB a jCiCt, f o r e a c h i,jeR

BbibjOί, iBbjbia, for each/, j eft, where f < j

Bbibid, for e a c h ie R

BbiCjd, iBcjbiOt, for e a c h i,j e R w h e r e i Φ 2

B c ; c ; α , f o r e a c h i, j e R
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Baiajβ, Bbibjβ, BciCjβ, Bdibjβ, BaiCjβ, BbiCjβ, Bbicijβ,

Bcicijβ, Bcibjβ, for each i, jeR

Waiaja, for each i9 je R, where j < ί

ΉbidjOί, YiCidja, for each i, je R

Ήbibja, for each i, je R, where i <j

WbiCja, for each i, je R, where i Φ 2

Ί in each other case, that is, Ί Wα/α/cn for each i, je R,

where i ^ j, and so on

\didid, \bibiθί, for each ie R

\CiCjO. for each i, je R

\bzCjθί, \Cjb2a, for each jeR

I laiOjβ, Ibibjβ, ICiCjβ, \dibjβ, lα, c ; j3, l& Cyβ, Xhaφ, Ic djβ, Ic. δyβ,

for each i, jeR

Ί in each other case, that is, ilaiOjOi, for eachz, je R,

where i Φj, and so on

In order to see that the given model is truly a model for our axiomatic

system, one has only to verify that the set of our axioms is satisfiable with

regard to the non-empty domains S and Z under the given interpretation of

our primitive and defined notions.

Let us illustrate this by an example. Suppose we choose the axiom 6.7.

Our given interpretation states that the subject to which belong the

momentaneous subjects biy for each ie β, has undergone a change with

regard to the determination a during the time interval determined by b0 and

b2, and this change came to an end at the point in time belonging to b2. We

must then check that the right part of the implication sign is satisfiable. It

is easy to see that this is the case. Under our interpretation, we have:

1) M#;&2a f o r e a c n z e β a n d * * 2;

2) di ~ bi, f o r e a c h ieR;

3) bi ^bh f o r e a c h z , jeR a n d "i ^j";

4) bi < bj, for each i, j e R and "i < j"'.

REFERENCES

References [ l ] - [ 8 ] , [9]-[12], and [13] are given at the ends of the first,
second, and third parts of this paper respectively. See Notre Dame Journal of
Formal Logic, vol. IX (1968), pp. 371-384, vol. X (1969), pp. 277-284, and vol. X
(1969), pp. 385-409. They are now supplemented by:

[III] Larouche, L., ** Examination of the axiomatic foundations of a theory of change.
ΠI," in Notre Dame Journal of Formal Logic, vol. X (1969), pp. 385-409.

{To be continued)

Universite du Quebec ά Chicoutimi
Chicoutimi, Quebec, Cdnada




