Anderson, C.D.P. A versdtile tree derivation procedure system for multivaent and paraconsistent inference.

A versatile tree derivation procedure
system for multivalent and paracons stent
Inference.

David Anderson
Department of Information Systems
University of Portsmouth
Portsmouth PO1 2EG
Ph. (+44) 2392 84 6668

cdpa@btinternet.com

Abdgract

The use of trees as a derivation procedure, which is a refinement of Beth’s semantic tableaux method
and Gentzen's sequent calculus, is an elegant and well established technique. Despite widespread
acceptance and application, little effort has been made to extend the use of tree derivation procedures
to multivalent alternatives to classical logic and none at all, so far as | am aware, to paracons stent
systems. The purpose of this paper is to outline briefly a single tree derivation procedure which was
designed to work with a particular multivalued paraconsistent system: Epsilon 442" but will, with sight
modification, work generally. The tree based derivation scheme presented provides a straightforward
means by which truth-functional multivalued and paracons stent reasoning systems may be automated.
In addition, it offers a tractable way of producing proofsin a teaching situation.

A summary of the decomposition rulesfor Epsilon 442 and a brief description of the process by which
such rules can in general be produced is now given:
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! See, Anderson, C.D.P., “Developing aframework for investigating inconsistency handling in automated reasoning.”, 6th
World Multi-Conference on Systemics, Cybernetics and Informeatics (SCI 2002), Orlando, Horida, 2002.

Pegel




Anderson, C.D.P. A versdtile tree derivation procedure system for multivaent and paraconsistent inference.
Crouble
hhgaliu.
e Conjunction biljl.l'u:finn Implication Megation
] I.'A&B]_.“ CAVEY, (A -8 (-4}
o B A, Ay By A :,,, M B A 5
Bouble B B i = 5
Megatien Conjunction Bisjunction Implication
(=~A), (458 (AVEY (A-B) tlegation
AR e 7% a2
A A A B ) A AL A A [
{a), B sl B ::1 g? BY B B .
Double T m
Hagatien o p— Digjunction Implication
(AL, (A&B) (avey, (-, et o
| | (% [} I I (=4 j!‘
: A, A, A e
(4, Bl 8o B |
Deubls i
Iegatian Conjunction Drigjunction Lol jurscthen
(-=A) (A&B) (ave), (A-+BY Megation
; | o e e (a3,
tA':Iu:- A A Am Ay Ay An  Axy Ap A A Ay Am Ay |
By By B By B, By B, B, B, By, B, By B, A,

How do we arrive a exactly these rules and how would we develop rulesfor adifferent sysem?
Rather than paindtakingly going through each sructure in turn | will teke asingle example in order to

demondrate the principle. Teke
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need to consult the Epsilon 442 matrix for conjunction:
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). To devise the appropriate decomposition structure we
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We can readily seethat (A & B) isassgned thevalue 4 injust five cases each of these is represented
by its own branch. Each of the other Structuresisarived a in asmilar fashion. Of coursg, different
metrices would give rise to a different decompodtion rule but the process remains straightforward.

Full Matrices for Epsilon 442°

NOT AND 1 2 3 4 OR 1 2 3 4 COND 1 2 3 4
1 2 1 1 2 4 4 1 111 1 1 1 2 4 4
2 1 2 2 2 2 2 2 1 2 4 4 2 1 1 11
3 3 3 4 2 3 2 3 1 4 3 1 3 1 4 3 1
4 4 4 4 2 2 4 4 1 21 4 4 1 2 1 4

2 NB. InEpsilon 442, {1,3} are designated values, {2} is anti-desgnated and {4} is non-designated

Pege2



