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Abstract. We present a kind of fuzzy reasoning, dependent on a mea-
sure of fulfilment of the antecedent clause, that captures all the expres-
siveness of the traditional approximate reasoning methodology based on
the Compositional Rule of Inference (CRI) and at the same time rules
out a good deal of its inherent complexity. We also argue why this ap-
proach offers a more genuine solution to the implementation of analogical
reasoning than the classically proposed similarity measures.

1 Introduction and Preliminaries

Reasoning with imprecise information expressed as fuzzy sets has received an
enormous amount of attention over the last 30 years. More specifically, re-
searchers have undertaken various attempts to model the following reasoning
scheme (an extension of the modus ponens logical deduction rule), known as
Generalized Modus Ponens (GMP):

IF X is A THENY is B (1)
X is A’ (2)
Y is B’ (3)

where X and Y are assumed to be variables taking values in the respective uni-
verses U and V; furthermore A, A’ € F(U) and B,B' € F(V).

Zadeh suggested to model the if—then rule (1) as a fuzzy relation R (a fuzzy
set on U x V) and to apply the Compositional Rule of Inference (CRI) to yield
an inference about Y. The CRI is the following inference pattern:

X and Y are R
Xis A
Y is ROTA'

where o7 represents the fuzzy composition of R and A’ by the t-norm? T, i. e. for

every v € V we have:

! By F(U) we denote all fuzzy sets in a universe U.

2 A t-norm is any symmetric, associative, increasing [0, 1] x [0,1] —= [0, 1] mapping T
satisfying T'(1,z) = z for every z € [0, 1]
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