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ON THE GEOMETRICAL INTERPRETATIONS OF THE INTUITIONISTIC FUZZY
LOGICAL OBJECTS. Part 2.

Krassimir T. Atanassov
Math. Research Lab. - IPACT, P.O,Boxnia, Sofia-1113, BULGARIA

In [1] is given the first geometrical interpretation of the
Intuitionistic Fuzzy Set (IFS-) objects (see e.g. [21). It is
transformed there for the Intuitionistic Fuzzy Logical (IFL-) ob-
jects (see e.g. [3-51), too. In [6] is given the second geometri-
cal interpretation of the IFS-objects, which 1is transformed for
the IFL-objects in [7}. Here we shall describe a third geometri-
cal interpretation ¢f the IFL-objects.

Let a set &8 of propositions be fixed. Let the truth-valued
function V is defined as follows., For p € S

Vp) = <p(p), v(p)>,
where +the functions p: 8 -» [0, 11 anda 7r: S -> [0, 11 define
the degrees of validity and of non-validity and
0 < u(p) + v(p) < 1. (%)
Obviously, in the case of the ordinary fuzzy logic it is valid
that:
V{p) = <p(p), 1 - p(p)>.
It
() = 4 - p(x) - 7(x) ,
then n(x) is the degree of indeterminacy of the proposition p.

In the case of the ordinary fuzzy logic, u(p) =z O for every p
£ S.

For the newly generated function V, some of the defined in [3-
51 operations and operators will be valid. Here we shall discuss
only their geometrical interpretations.

Contrary to¢ the geometrical interpretation of the ordinary and
of the second type of IFL-objects, the new geometrical interpre-
tation has the form from Fig. 1. Here the angles a{p) and B(p)
are equal to 7w.u(p) and 7w.7{(p), respectively. The condition (%)
ensures the validity of:

a(p) + B(p) < 7
and therefore these angles generate a triangle.

We hope that the colision of symbols "w" as the mathematical
constant "pi" and IFS-function 7 is not dangerous.

when n{(p) = 0, the IFL-object 18 degenerated 1o a fuzzy one
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V(p)

A(p) plp)
Fig. 1
and its interpretation is only two parallel lines, i.e. the tri-

angle is degenerated.

Let the propositions p and g have the geometrical interpreta-
tions in Fig. 2. Then the propositions Ip {a negation of p},
P & g {(a conjunction of p and q), P % g {(a disjunction of p and
q), P Oa {(a (max—mfn)—implication of p and ¢g) have the froms

from Fig. 3-6, respectively.

N (p)
V(9,)
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Fig. 2
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We must note that these geometrical interpretations c¢an be
drawn by a ruler and compass alone, if the angles «o(p) and B{p)
are already constructed. Unfortunatelly, the geometrical inter-
pretations of the sg-variant of implication and more of the IFL-
operations and operators are not drawn only by these two instru-
ments., And what is more, the geometrical interpretations of ope-
rators g and ¢ is in the form of two parallel 1lines. The geo-

¥
metrical interpretations of operators D, F , G , H , H R
. s g a, B a, 8 o, B o, B

J B ang J 5 {see [4]) are analogical t¢o this from Fig. 1 and
«, o, -

they can be drawn, e.g. by a protractor, after calculation of the
valies of the angles.
Thus, in Pig., 7 and 8 only the geometrical interpretations of

P b and Q b (see [5]}) are given, where the angles A and B are:
a, a,

A - a.wand B - b. 7w,

Finally, we shall note +that this geometrical interpretation
gives a possibility to illustrate the two important concepts (see
[(61).

The concepts of an Intuitionistic Fuzzy Tautology (IFT) 'and
Intuitionistic fuzzy Sure (IS) are defined through:

"p is an IFT" i1ff "if V{(p) = <a, b>», then a » b",
and
"p is an IS" iff "if V(p) = <a, b», then a » ts/2".

Let the midperpendicular of the basic side of the triangle is
constructed. When the above vertex of the triangle is in the left
hand of the midperpendicular, then the proposition p is an IFT,
and when the left angle of the triangle is ne meore than n/2, the

proposition is an IS one.
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