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A HEW GEOMETRICAL INTERPRETATION OF THE IHTUITIOHISTIC FUZZY SETS
Ivan Antonov
Faculty of Physics, Sofia University, Sofia-1126, BULGARIA

All definitions of the concepts of the Intuitionistic Fuzzy
Sets (IFSs) are given in fi11. Here we shall note only that the
three functions related to a given IFS A satisfy the eguality:

(X)) + 7{(X) + w(x) = {4 (%)
for every x € E, where E is a fixed universum.

In {2-5} four geometrical interpretations of the elements of
the IFSs and of the Intuitionistic Fuzzy Logics (IFLs) [6-9]} are
introduced. All of them are planar interpretations - by points {2,
3), angles {41 and segments [5]). Here we shall introduce the first
stereometrical interpretation of the elements of the IFSs and IFLs.

Obviously, the functions p, v and n are non-negative and limi-
ted. The equality (x) gives the possibility to put:

2 2
sin ©(x).cos ¢ (xX)

B(x) =
2 2
Y{X) = sSin ©(x).sin v (xX)
2
m{Xx) = cos ©(x),

where 0 < 9(x) £ n/2 and O < ¢(x) S u/e2 {here "u" 1is a constant,
unlike the above function "nu").

The analogy with the spherical coordinates of the points (see,
e.g. [10}) is total, because m = JD, n =‘f: and p = J; are cos-di-
rectories of the vector with a start point <0, 0, 0> and end point
belonging to the single spherical surface in the first octant. For
the Jacobian J of this transformation it is valid that J # 0 for
all points outside the sizes of the basic spherical triangle (see
Fig. 1). J = 0 iff n{(x) = 0O, i.e., when IFS is reduced to an ordi-
nary fuzzy set (see e.g. [11,12}1).

The relations between 6 and ¢, and p, v and n are the following

P{x) = arctg(\’l.(_}f)) and ¢(x) = arctg(\IP(X) + 7(x) )
p(x) g

The above defined geometrical interpretation gives the possibi-

lity to introduce distance between points, which are geometrical
representations of the IFL-truth-values of two given sentences A
and B, as the lengths of the catenary which connected them, i.e.,

L = M(A, B
A, B (A, B),

where M is an operator determining the length of the catenary LA 8
1

(cf. {13,44}). Such defined metrics satisfies the conditions:
M(A, A) = O
M(A, B)Y = M(B, A)
M(A, B) + M(B, C) » M(A, C).
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The following equality is valid:

L = arccos (Al B),
AB

where the sign means:

AVE = (Ve .p® «\(ra).v® +\Vn@) . n(®) |

These expressions and the geometrical interpretation (see Fig.

1)

of the angle v help determine the form of the metrix operator

H as the composition M - arccos?\[}.
The properties of this operator for different forms of the
function © and ¢ will be an object of a further research.
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