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Abstract

The present paper proposes an idea of how to define a generalised extension princi-
ple for the case of intuitionistic fuzzy sets. In relation to this, two new ways of defining
a Cartesian product over IFS are proposed.

I. Introduction

Fuzzy number theory and its mathematical representation, fuzzy arithmetic ex-
pression, and calculus of fuzzy quantities were introduced in Zadeh’s prominent paper
[1]. All these achievements are based on the so-called eztension principle.

The extension principle described by Zadeh [1] provides a natural way for extending
the domain of a mapping or a relation defined on a set U to fuzzy subsets of U. It
is particularly useful in connection with the computation of linguistic variables, the
calculus of linguistic probabilities, arithmetic of fuzzy numbers, and, more generally,
in applications which call an extension of the domain of a relation.

The extension principle over intuitionistic fuzzy (IF) sets is a natural

generalisation of the extension principle over ordinary fuzzy sets. According to the
definition of IF sets (IFS), given by K. Atanassov (see [2]), every element z of a given
set A is assigned the numbers y, v, and 7, called “degree of membership”, “degree of
non-membership”, and “degree of uncertainty” of the element z € A to some IFS B.
In this way, taking A as a universe, a new IFS B is defined over it.

I1. Extension principle over IFS

Let us be given universes X and Y, and a function f: X - Y.

Let A be an intuitionistic fuzzy (IF) set over X, and B be an IF set over Y.
Definition.

= { SUP(5)=y HA(T), ¥ € f(X)
0, y & f(X)

Vf(A)(y) = {ilrjff(z)=yVA(x)a z;;g;

Tray) = 1= pray(y) — via(y).

#f(A)(y)



Correctness of the definition. To prove its correctness, let us assume that for
an arbitrary y € f(X) there exist z;,2, € {z € X|f(z) = y} such that

sup pa(z) = #A(l'l)a
flz)=y

f _
,inf va(z) = va(z2)
and
pA(xl) + I/A(.flfg) > 1.

However, pa(z1) + va(z1) £ 1 and therefore
pa(z1) + va(zz) > pa(zr) + va(z).
Hence we have that v4(z3) > v4(z1), which contradicts our assumption.
Definition.
pe-1ey(z) = pe(f(z))
vi-igy(z) = ve(f(z))
7rf—l(za)(ﬂc) = 7p(f(z))

Definition.
#axp)(z,y) = min{pa(z), us(y)}
maxg) (& y) = min{ma(z),75(y)}
VEAxB)(xay) = 1_M(AXB)(xay)—ﬂzAxB)(x’y)
Definition.
waxg)(@,y) = min{ua(z),ns(y)}
mlaxp) (@ y) = max{ra(z),75(y)}
I/&)(B)(:c,y = 1—':“(AXB)(x’y)"ﬂzleB)(x’y)
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