RELATIONS BETWEEN BOTH TYPES OF INTUITIONISTIC FUZZY SETS
Krassimir T. Atanassov
Hath. Reszearch Lab. - IPACT, P.0.Box 12, Sofia-1113, BULGARIA

In [{) and [2] two types of Intuitionistic Fuzzy Sets (IFSs)
are introduced - ordinary IFSs and IFSs from second type (IFS2).

* ) .
Let a set E be fixed. An IFS (IFS2) A 1in E is an object with
the form:
*
A = (<x, p (x), v (x)>/x€E)},
A A
where the functions pA: E -> [0, 1] and VA: E -> [0, 1} define

the degree of membership and the degree of non-membership of the
element x € E, respectively, and for eVery X € E:
0O < p (x) + 7 (x) < 14 (1)
A A

e 2
(O < p (xX) + 7 (x) <€ 1). (2)
A A

For simplicity below we shall write A instead of A'.

In [2) it is noted that if A is an ordinary IFS, then A is an
IFS2 too, but the opposite is not always valid.

Let E be a given universe, In the case of IFSs, the set N’
with the form: ,

M’ = <x, y>/ 0 < x, ¥y $ 1 &x +y < 1}

and function F’: E -> M’ are given. In the case of IFS2s, the set
M" with the form:

2 2
M" - <X, ¥/ 0 £ x, ¥y € 1 & x +y < 1}

and function F": E -> M" are given.

In both cases, the sets (M’ and M") render the role of model
sets for E and the functions (F’ and F") - of valuations for ele-
ments of E(in the sense, e.g., of [3)). For every A (subset of B)
and for every x € B: F(x) = <uA(x). 1A(x)> € M, where F is one of

the functions F’ and F*, M is one of the sets M’ and M", pA and
vA satisfy (1) or (2) and the three types of objects are co-ordi-

nated. For these objects we call the ordered tuple <M, ?> by "an
E-model". Therefore, at the moment every universe E has two dif-

ferent types of E-models.



Here we shall give the transformation formulas between both
types of E-models.

Let A be a fixed subset of the universe K. Let x be a fixed
element of E. Then we shall shbw e.g. by means of the analytical
geometry that for x if F'(x) = «a, b>, i.e. p (x) = a and' v (x)
= b, then A A
a.(a + b)) Db.(a + b)>

[] (]
: Jaa + ba Jaa + b2

and if F"(x) = <c, d>, i.e. p,(X) = cand 7 (x) = 4 (in both pla-

Fr(x) = <

ces pA and VA are co-ordinated with the type of F-finction), then

e 2 2 2
: c.yJc + 4 d. V¢ + d
F’(x) = < . >.
c + d c + d
Therefore, it can easily be seen, that there exists a bijecti-
on @G: M’ -> M". For it:

a.(a + b)  b.(a + D)

G(a,b) = < ’ > € M" for <a, b>» € M’
2 2 2 2
a + b a + Db
and
-] e 2 2
-1 c.Jc + 4 d.N\c + 4d
G (¢, d) = <« . > € M' for <c, 4> € M",
¢ + 4 c + 4a

In the particular case, when A 1is an ordinary fuzzy set if
F’'(x) = <a, {1 - a>», then ,
a i - a
2 ' ,{ 2
2.a + 2.a + ¢ e.a + 2.a + 1
4 2
and if F"(x) = <c, i - ¢ >, then

c. 1 - ¢
FI(X) = (e, e >,

Fr"(x) = < >

C + 1 - ¢ ¢ +¥y1 - ¢
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