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In this paper we shall discuss a possibility for using the interpretational triangle of
intuitionistic fuzzy sets in the area of the decision making.

Initially, we shall introduce some basic definitions, related to the Intuitionistic
Fuzzy Sets (IFSs), following [1].

Let a set E be fixed. An IFS A in E is an object of the following form:

A= {{z, pa(z), va(z))lz € B},

where the functions g4 : E — [0,1] and v4 : E — [0, 1] define the degree of member-
ship and the degree of non-membership of the element z € E, respectively, and for
every z € E:

0 < pa(z)+va(z) <1.

For every two IFSs A and B many operations, relations and operators are defined
(see, e.g. [1-4]), the most important of which, related to the present research, are

(a’ﬂ € [0, 1]) :

ACB iff (Vz€ E)(pa(z) < pp(x)&va(z) > vp(z));
AD B iff BCA; ,

_4 =B iff (Vze E)(,uA(a: pe(z)&va(z) = ve(a));
A {(z, VA(x),#A(m))lx € E};

oA = {{z,pa(2),1 - pa(z))|z € E};

QA = {{z,1 —va(z),va(z))|lz € E};

Da(A) = {{z,pa(z) + o ma(z),valz ) + (1 —a)-ma(z)) |z € E};

Fop(A) = {{z,pa(e) + - ma(z),va(z) + - 7a(z)) |z € E}, where a + 8 < 1;
Gap(A) = {{z,0-pa(z),B-va(z)) |z € E};
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s(A) = {{z,a-palz),va(z) + B 7ma(z)) |z € E}
H: (A) = {{z,a-pa(@),va(z)+ B (1 = - pa(z) —va(z))) |z € E);
Jap(A) = {{z,p4(z) +a-7a(z),B va(z)) |z € E};
ao(A) = {{z,palz) +a- (1 - pa(z) = B-va(z)),B - valz)) |z € E},
c4) = {{=,K,L)|lz € E};
1(4) = {{z,k 1)z € E}

EE paly) §E va(y)
W) = card(E) ° card(E) Nz € B},
where

K = sup paly), L=1infrva(y),
yEE yeEE

k=inf paly), 1= supva(y)
yeE yeE
and card(FE) is the number of the elements of the (finite) set E. The case when E is

an infinite set is defined analogically.

Let a universe FE be given and let the figure F' in the Euclidean plane with Cartesian
coordinates be given (see Fig. 1).

Let A C E be a fixed set. Then we can construct a function f4 from F to F', such
that if z € F, then

(0,1) E

Fig. 1.

pzfA($)€F7

the point p has coordinates {a, b) for which:

0<a+b<1,

and these coordinates are such that:



a = pa(z),
b= wa(z).

The geometrical interpretations of the operators C' and I are given in Figures 2
and 3, respectively.

(0,1)

A (1,0)
(0,0) fewy(z1) = ... = foay(zs)
Fig 2.
{0,1)
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fa(zs)
________________ fa(zq)
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;fA(ms)
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Fig 3.

Therefore, using operators C' and I we can construct an area in the interpretational
triangle and this area will contain all points which are interpretations of the elements
of the given IFS A. Now, we can use the operator W with which we shall determine
the weight-center of these points. The place of this centre in the framework of the
above mentioned area can be used as a criterion for the validity (correctness) of the
elements of A. For this aim we can construct four concentric circles K;(W(A),r;)
(1 £ ¢ £ 4), where the radiuses r; of the circles correspond to the distances between
the point W(A) - the centre of all circles and every one of the vertical or horizontal
sides of the area (see Fig. 4).

Let us note by K., Ky, K|, I, the circles, which are tangent to the upper, bottom,
left and right boundaries of the area, respectively.

Because the four circles are concentric, as we mentioned above, these circles can be
ordered with respect to their inclusions. This order can be used for decision making.

We must note that the point W(A) can lie on one of the boundaries of the area,;
then, and only then, does the area degenerate to a segment.



It can be seen easily that:
o if the point W(A) is nearly to the down side of the area, then a bigger number of
elements of the IFS A have smaller degrees of non-membership;
o if the point W(A) is nearly to the upper side of the area, then a larger number of
elements of the IFS A have larger degrees of non-membership;
e if the point W(A) is nearly to the left side of the area, then a larger number of
elements of the IFS A have smaller degrees of membership;
o if the point W(A) is nearly to the right side of the area, then a larger number of
elements of the IFS A have larger degrees of membership.
These four criteria can be combined, and in the simplest case they can be reduced
to two possibilities:
e if the point W(A) is nearly to the left and upper sides of the area, then a larger
number of elements of the IFS A have ’bad’ values for their degrees;
e if the point W(A) is nearly to the right and down sides of the area, then a larger
number of elements of the IFS A have 'good’ values for their degrees (see Fig. 5).
We can obtain an essentially more detailed case if we use the order of inclusions of
the four circles. For example, in\Fig. 6 is shown the case:

KiC K, C K, CK,. (1)
Another order is, for example,
K, CKyCK, CK,. (2)

All possible inclusions amount to 24. We can extimate these 24 cases by intuition-
istic fuzzy estimations, too, using some conventions for ’goodness’ of the estimations,
which are related to the manner of the ordering.

If, for example, we decide that the inclusions (1) and (2) are equivalent (i.e., if we
decide that it is the same to have elements with high degrees of membership and to
have elements with low degrees of non-membership) we shall obtain one configuration
of estimations. Another (more detailed) configuration can be obtained if we use an
order between cases (1) and (2), too.

An illustration of the intuitionistic fuzzy estimations of the orders is given in the
next table.

K, CK;CK, CK,

K, CKy;CK, CK,
K, CKCK;CK, <0,1>
K. CKiCcK,CKy; <0,1>
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KicK.CK.CKi <§,%>

KiCKICK.CK, <3,%>

KiCKiCK,CK, <35>

KiCK,CKiCK, <1,0>
KiCK,CK.,CK <1,0>
KiCK.CKiCkK, <0,1>
K CK,CK CKs <0,1>
KiCK, CKiCK, <%3%>
KiCK.CK.CKs <}, 3>
KiCK;CK CK, <$%>
KicKiCK.CK, <}§>
K.CK.CKiCKi <%}>
K.cK.CKiCKs <%,8>
K.cKicK,CKs <%,8>

K.CKiCKiC K, <3 %>
K.cKycKCcK, <1,0>
K,.CKiCK,CK <1,0>

The above constructed criteria can be used, for instance, in consumer choice in
fashion, in which an individual’s style preference is related to self-identity, attraction
to esteemed groups, desire to be distanced from repulsive groups, and attitude towards
change [5].
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