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Over Intuitionistic Fuzzy Sets (IFSs, see [1]) different operations, relations and opera-
tors are defined. Operation “negation” has important place among other operations. One
of the reasons is that there are different ways for defining it. Here, for brevity, we shall

discuss only the standard negation, marked in [2, 3] by —;. For a given IFS

A= {{z, pa(z), va(z))|v € E}

it has the form
A ={{z,valz), pa(z))lx € EY,
where F is a fixed universe and functions pu4 and v4 are degrees of membership and

non-membership of the IFS A.

For two elements x and y of E we shall call that they are in relation negation if

pa(x) =valy) and va(z) = paly).

Their geometrical interpretation in the intuitionistic fuzzy interpretation triangle is shown

on Fig. 1.
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It is well-known that numbers a + ib and a — ib are complex conjugate in the complex
plane, where i is the imaginary unit. Their geometical representation in Euclidean metric
is shown on Fig. 2 and in Hamming metric — on Fig. 3. Let the radius of the circle from
Fig. 2 (only the right hand of the circle is shown for brevity) and sections OA, OB and
OC from Fig. 3 have length 1 (unit length).

A(0, 1)\ A
a+ ib \\ a+ ib
) \ °
\
L ;
0(0,0) /B(l7 0) B
) ,,."} ®
a—ib // a —ib
_ C
C(0,1)"
Fig. 2. Fig. 3.

We shall introduce formulae that transform the points of triangle ABC' in triangle

ABQO. One of the possible forms of these formulae is:
(5,$+0), ifdb>0
f(a7 b) = Y
(5-03), ifb<0

where (a, b) are the coordinates of complex number a + ib and a € [0, 1],b € [—1,1].

We can see immediately, that

£(0,0) = (0,0),
£0.1) = 0,1),
F0.0) = (3. 3),
f(0,—1) = (1,0).
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It can be easily checked that function f is continuous and bijective.

From the above formulae we directly see that
f(a,b) = (2a,b — a).

Now, we see that for the arbitrary complex conjugate numbers a + ib and a — ib (here
a,b,a+be0,1]):

flab) = (5.5 +b).
fla,—b) = <g +b,%).

Therefore, if IFS-element x has degrees of membership and non-membership § and
5 +0, then TFS-element y that has degrees of membership and non-membership § + 0 and
§) is in a relation negation with x.

So, we proved the validity of the following assertion
Two numbers are complex conjugate if and only if their f-transform coincide
with the degrees of two elements of a given IFS, which are in relation negation
and of its dual assertion
Two elements of a given IFS are in relation negation if and only if their f~!-
transform coincide with two complex conjugate numbers.

The above construction generates a lot of interesting (and at the moment open) prob-
lems. Some of them are the following:
Problem 1: To develop a complex analysis for the intuitionistic fuzzy interpretation
triangle.
Problem 2: To find transformations from the complex plane to the intuitionistic fuzzy
interpretation triangle and vice versa in order to acquire more convenient methods for
studying different properties of given IFSs or of given objects in the complex plane.
Problem 3: To find interpretations of the other intuitionistic fuzzy negations in complex
plane and to study their behaviour.

Problem 4: To construct complex analysis interpretations of the IFS-operators from

modal, and topological and level types.
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