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1. Introduction

In medical diagnosis support systems
a medical diagnosis can be defined as a fuzzy set
of various diagnoses (disease entities). These
diagnoses belong to this set on various degrees
of membership depending on whether it relates
to disease symptoms identified, risk factors or
additional specialized medical examinations.
In such cases, fuzzy sets (in the classic version)
can be defined as the products [10, 13, 28, 33,
36] of the corresponding (classic “one-aspect”)
fuzzy sets. The “aggregated” function of
membership (usually t-norm) in a set that is the
product of multiple fuzzy sets — then appears
[10, 13, 33]. In such situations, however, doubts
may arise, supported by many analyses and
practical studies, as to whether these functions
[33,36] “properly” describe the degree of
membership of elements in the fuzzy set.
The product of the two fuzzy sets 4 and B is the
fuzzy set C of elements, each of which “to some
extent” is simultaneously the member of the both
sets. The total “resultant” degree of membership
is expressed by the new function of membership
of the elements in the set C. The way to
construct a definition of such function is not
obvious [10,33,36]. Such a function in
decision-making models should guarantee the
execution of certain practical postulates [3, 4,
10, 13]. These postulates generally result from
intuitive decision expectations in decision

support systems. The alternative and more
natural approach in such a situation may turn out
to be an attempt to use the concept of a multi-
aspect fuzzy set.

2. The global Minkowski
membership functions
and their properties

A global membership function is a certain
aggregate of “partial” membership functions
when applied to multi-aspect sets [6]. It can also
be defined as the function of membership in sets
resulting from operations on classical fuzzy sets
e.g. on products.

Let ux, be the multi-aspect function of
membership of elements xe€ X in the non-
-empty, multi-aspect fuzzy set A. Let
ny:X —)[O,l] be a certain scalar function,
called the global (aggregate) function of
membership of the elements xe€ X in the
set A. From the point of view of practical
applications of fuzzy sets in the decision support
process, the membership functions should meet
a number of postulates:

a) postulate for monotonicity — the global
membership function 7, (x), x€ X meets
if for

x,y€ X such as that ,uA(x)Z,uA(y) we
have 7, (x)=n,(»).

the postulate for monotonicity,
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b) postulate for differentiation — the global
membership function 7, (x), xe X meets

the postulate for differentiation if for each
ones x,yeX, such as that

iy ()2 (v)  and gy (x)# p,(v),

1n,(x) > n,(y) occurs.
c) postulate for lack of internal
contradiction — the global membership

function 7, (x), xe X meets the postulate

for lack of internal contradiction if for each
ones x,yelX, such as that

74 (x)=1,(y) andpy(x)# (), no
,uA(x)ZyA(y) andyA(y)ZyA(x)

occurs.
d) postulate for continuation — the global

membership function 7, (x), xe X meets

the postulate for continuation, if for each
one xeX, such as that

7 (x);tO,ne./V:{l,...,N}
we have 77, (x):tO.

The new class of the function of global
membership 77, (x), xe X in the multi-aspect

set A= {(x,,uA (x))

using the concept of height (upper pole) of the
fuzzy set or the concept of threshold (lower

pole) [6].
Let

het (4) = y(4) :( (Do (A)sea (A)j

be the upper pole of the set 4, where

Xe X} , can be defined by

yn(A):r?ee}(xyj(x)=yn,ne./V (1)
Let’s mark, for simplicity’s sake, that

hgt(A) =y= (yl,...,yn,...,y,vj eR".

The global (total) degree of the membership of
n, (x) the element x€ X in the multi-aspect
fuzzy set A can be determined by using the
distance of its multi-aspect 77, (x)efRN image

from the wupper pole hgt(4)=yeR".
This distance can be determined by means of the

so-called Minkowski standard (metric) [3, 5, 32].
It shall be the number:

,p21 for xe X.

P

Y-, (x)

The value of the global membership function
nh (x) (after standardization) shall be written

as follows:
v =y (x) .
i (x)=—"— L=1-y,ly—m,(x)
y P
P
where
1
y, = p21 2)
Y
4

Let’s notice that 0<p/ (x)<L, xe X, p>1.

Definition 1

, p=1
p
shall be called the Minkowski global function of
membership in the multi-aspect fuzzy set 4.

The function nfj (x)zl—}/p ;—,uA(x)

Theorem 1

, p>1
p

y-11y(x)

The function 7} (x)zl—;/p

meets the monotonicity postulate.
The evidence:

The entry “ 1, (x)> 1, (»)” can be replaced by
the notation: ,UZ (x) > ufl (y), nelN, x,yeX

notation 77, (x)Zf] y ( y) we can replace with

notation

*

1=y, =g (x)]| 21=7,|ly= 1, (¥)

p P

You have to show that this notation is true.
By subtracting the number 1 from both sides of
the inequality and multiplying both sides by
the =7,) shall  obtain:

number we

<ly-ry ()

y=t4(x) ,
p p
which according to the Minkowski definition [3]

shall be written as follows:
Up
p J

Shstef | (3

[ne./\/

It follows from (1) that y,>u) (x) and

nz/lj(y) forneN .

*

y,— iy (x)

*

v~ (y)

B
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So we can write:

[;(}n—uz ())] < [%Zﬁ(in—uz @)ﬂ

This

1/p

inequality is true because

* *

Vo= My (x) < y,— My (y) occurs for each

nen, subtracting "
from both sides and multiplying by (-1)
we obtain: 4 (x) >4} (y) and this is true

because  after

by assumption. m

The  functions 7} (x)=1- 7, )*/— wy(x)]

p
for 1< p<ow are also met by the other

postulates. The selection of an appropriate
membership function, especially in the usage of
fuzzy sets being the result of various operations
(for example, the product of fuzzy sets or multi-
-faceted sets) is very essential. In case of
the classic product of two fuzzy sets 4 and B,
the so-called t-norms (see [10, 13, 33, 36]), and
in particular the following membership
functions, are used most often:

1) ,u:\(x):min{,uA(x),,uB(x)},xeX
ST R P R S
3) ,ui(x)zmax{O,,uA(x)+y3(x)—1},xeX

The Minkowski membership global functions
presented in Definition 1 have a number of
interesting properties [3, 5, 9, 13, 32]. Including
in relation to the above-mentioned product-

derived membership functions ﬂz (x), xelX,

n=1, 2, 3. One of these functions is referred to
by the following statement.

Theorem 2

Let A={(x,,uA(x))|xeX}, be the multi-

-aspect, standardised [33] fuzzy set with the
membership function

Uy (x) = (,ul1 (x),...,yj (x),...,,u/;v (x)), xeX

Let also:
,ujlin (x)= min{,uf1 (x), ne ./V}, xe X — be the

“min-type” membership function [33, 36],

0} (x)=1-7,|v-u,(x)] . P21 (- be the

p
Minkowski membership function with the
parameter p >1 .

The thesis: for

n, (x) =" (x), xeX.
The evidence: for standardized (normal) sets we

p—>© there 1is: the

*
have y, = max 'y (x) =1, ne N, so we have:
xeX

hgt(A):y(A)zyz(yl,...,yn,...,yN):

=(L...1)e RY

furthermore y,, = *1 =1,
y
because
H; (tet)], = ma {1ty =1

The formula (¥) for p — o shall take the form
of: 77 (x)=1-max {(1 -y (x))|n € ./V} (**)

Let ke N be that ,Uﬁ (x) :flrg{}ﬂz (x), xeX
(there always exists such k € /). We have then:
/f;in (x):min{yf1 (x), n EJV} = ,ufl (x), xeX.

If that’s the case, then based on (**) we also
have

7]20(x):l—max{(l—yf1 (x))|neJV}:1—(1—yﬁ(x)):

=1—1+,ul/§ (x)z,uf,(x), xelX.
Thus: 77 (x)= 4" (x), x € X, what should have

been shown. m

Many interesting additional properties of
the Minkowski functions of type (15) can be
found in his papers [3, 5, 6, 32].

3. The rankings of fuzzy sets

The membership functions play an important
role when the fuzzy sets they define are used
in decision support algorithms (for example
in diagnostic decision support). Their typical
application is to rank the fuzzy set elements
[5, 13]. The ranking of fuzzy set elements is
usually associated with the ranking of elements
of'its carrier supp (4) [6].

supp(A):
:{xeX|existn e N, that 4 (x) > O} cX ®)

7
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Definition 2

Any sequence supp (A) of the » (4) sets forming
its division [3, 5], shall be called the ranking of

the elements of the carrier 4, C supp(A) .
r(A)=(A4,. Ay, Ay )

It is therefore such a sequence of sub-sets 4, for
keHX=1{,..k,..K}
that
) A4NA4,=cdlak=m
(5)
2) U A =supp(A)
keX

The number of possible divisions of the set shall
be determined by the so-called Bell number [5].

Definition 3

The set A, is called the k-th element of the

ranking 7 (4) (the k-th cluster or the k-th
category of the ranking r (4)) of the fuzzy set A.

A very interesting approach (according to
Definition 2 ) to multi-criteria ranking creation is
the concept of using the concept of minimal and
maximal elements of a set (set clustering) [3, 5].

Each fuzzy set is naturally accompanied by
a specific ranking resulting from its global

membership function 7, [5]. The sets A, for
keX=A{,..k,.,K}, in this case, is defined
by the following recursive formula:

A, =arg max nA(x),

xeX—U 4
1=0

(6)
keK={1,. .k, .K}, dg=2

The ranking of elements of a fuzzy set,
determined according to the formula (6), is very
effective and comfortable decision support tool
when solving optimization problems with the
use of fuzzy sets of acceptable decisions.
The numerical example, in the form of the
ranking, shall be presented below to illustrate
the importance (impact) of formulas defining
global membership functions on the result of
decision optimization. The results obtained by
using various functions of membership in multi-
aspect fuzzy sets as well as to sets that are the
product of classic fuzzy sets shall be analysed.
The important concepts in the context of
rankings are those derived from the definition
of the minimal and maximal elements of

a set [3, 32]. These are the lower and upper
fronts of a fuzzy set.

Definition 4

The below set shall be called the upper front of
the fuzzy set A (the ceiling of the fuzzy set):

roof(A) =
{xesupp(A)|not exist y Esupp(A), }

that u (y)Z,uA (x) and,uA(y)qé,uA (x)
an element belonging to the upper front (ceiling)
of a fuzzy set is such an element belonging to
the carrier of the set that among the other
elements of the carrier there is no element that
has “larger membership” in this set in the sense
of all aspects.

Definition 5

The below set shall be called the bottom front of
the fuzzy set (the floor of the fuzzy set):

ﬂoor(A) =

{xesupp(A)|n0t exist y esupp(A), }

that 42, (v) < g (x) and g1, () # g (x)

an element belonging to the lower front (floor)
of the fuzzy set is such that among other
elements there is no element that would have
an even smaller membership in this set.
The elements being members of the fronts of
the fuzzy set are called the front elements (upper
or lower respectively). They play an important
role in decision support (optimization)
processes.

4. The two-aspect fuzzy set as
a medical diagnosis and its ranking

In this part of the paper, a certain example of
a two-aspect fuzzy set will be considered, for
which selected characteristics and global
membership functions, based on different
concepts including global Minkowski functions,
shall be determined. Due to the possibility
of graphical interpretation, the number of
considered features (facets) of the diagnosis
shall be reduced to two facets. In the medical
diagnostic process [1, 4, 8, 10, 16, 29] of
determining a patient’s health status, three facets
are generally taken into account: the occurrence
of disease symptoms and their severity, the
intensity of occurrence of disease risk factors,
and the “clarity” of the results of the laboratory
tests performed (if any). Based on this data,
a patient’s health status can be defined as a triad
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of fuzzy sets. Similarly, the pattern of a disease
entity (illness) can be defined in terms
of analogous three fuzzy sets. The degree of
similarity of the patient’s health condition (fuzzy
set) in terms of symptoms of a specific disease
entity (fuzzy set) defines the value of the
function of membership of this disease entity in
the determined (fuzzy) diagnosis in terms of
disease symptoms. The same occurs in the
aspect of identified risk factors and derived
results of additional laboratory tests. Hence,
each disease entity can be said to be in
a potential (fuzzy) diagnosis with a defined
value of the membership function separately in
terms of three characteristics: identified disease
symptoms, existing risk factors and laboratory
test results. The typical initial diagnostic process
carried out by a doctor involves only two aspects
in the first stage: the disease symptoms and the
risk factors present. The possible need for
laboratory tests represents the next iteration in
the diagnostic process. In this example, only two
facets (leading to the initial diagnosis) will be
considered: the identified symptoms and the risk
factors. Thus, the initial diagnosis in this case
will be understood as a two-aspect fuzzy set in
the form of:

Az{(x,,uA (x))|x eX}

where ,uA(x)z(,uL(x),,uj(x)),xeX is the

vector (two-faceted) function of the membership
of individual disease entities in the set that
constitutes the fuzzy diagnosis. The example:

let the set X:{1,2,...,30} be the set of
possible disease entities (disease repository).
The number yil (x) is the value of the function

of membership of the disease entity x in
diagnosis 4 in terms of the symptoms found in

the patient and the number 4 (x) is the value

of the function of membership of the disease
entity x in diagnosis 4 in terms of the risk factors
found [4, 6, 8, 10].

We will say about the disease entity x € X
that it fits more (has larger membership) to the
set A (to the fuzzy diagnosis A) than the disease

rveX if ,uA(x)Z,uA(y) and
) (x) # py, (y) occurs. The image of the fuzzy

set 4 is the set O (X) = {,uA (x)|x € supp(A)}.

It is “a cloud of thirty dots” in two-dimensional
space. Data on the values of the membership

function ,uA(x)z(,uL(x),,uj(x)),xeX are
presented in the table next to Figure 1.

This figure shows an image of a fuzzy set
0, (X) = {,uA (x)|x € supp(A)}. Then we have
the situation that there is
,(3)=1p,(5)=(08, 09) for xe{3,5}
(see Fig.1). Hence |OA (X)|:29. The further

characteristics of the fuzzy set:

hgt(4) = y(4)=(11) e R

the ceiling of the fuzzy set 4 (the upper front of
the fuzzy set) is the set
roof (4)={3, 5, 7, 9, 16}, the floor of the
fuzzy set A (the lower front of the fuzzy set) is
the set floor(4)={11, 13, 20}.

The sets roof (4)={3, 5,7, 9,16} and
floor(A4)={11, 13, 20} are marked in Figurel.

Table 1 is structured as follows. The elements of
the set X are listed in the first column.
The values of the selected global membership
function are presented in the next five columns:

1) ,uflW (x):rnin{,ui1 (x),,uf1 (x)}, xeX

) ()= (i (), < X

3) ,uj (x) = 7]521 (x), x € X, (see definition 1)
4y (x)=n"7(x), x € X, (see definition 1)
5) ,ui(x):max{O,,uL(x)+yj(x)—l},xeX
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Because of s (x)=n%"(x), xeX, (see

Theorem 2), the table does not include
a column with the wvalues of the

ni= (x), x e X function. The next (last) five

columns of the table are the rankings of the
fuzzy set 4, derived respectively by the values of
the individual global membership functions. In
accordance with Definition 2, the rankings of the
elements of the fuzzy set A4, derived from the
values of the above global membership
functions, are as follows:

{3,5,7},{19}.,{9,17,30},

{2.4,23,25},{12,16,29},
1) ' (min)=|{6,14,15,18,22}, :

{1,10,24,28},

{

8,11,13,21,27},{20}
(9 clustersO

10

| i (x) | (x)

1 |0,50 0,20

2 [ 1,00 0,50 / Hi (x)
3 | 0,80 0,90

4 | 0,50 0,50

5 | 0,80 0,90

6 | 0,30 0,40

7 | 0,90 0,80

8 | 0,70 0,10

9 | 1,00 0,60

10 | 0,20 1,00

11 | 0,30 0,10

12 | 0,60 0,40

13 | 0,10 0,30

14 | 0,30 0,80

15 | 0,90 0,30

16 | 0,40 1,00

17 | 0,90 0,60

18 | 0,40 0,30 floor(A)
19 | 0,70 070 |

20 | 0,00 050 |

21 | 0,50 0,10 hottom pole
22 | 0,70 0,30

23 | 0,50 0,80

24 | 0,20 0,60

25 | 0,80 0,50 Fig. 1. Image of multi aspects fuzzy set
26 | 0,60 0,70

27 | 0,10 0,70

28 | 0,80 0,20

29 | 0,40 0,70

30 | 0,70 0,60

Il
—~— N A A

(21 clusters)

3,5,7}.,{9}.{2,17},{16,19},
23,25,26,30},{10,15},{14,29},
12,22,28,{8,24,27},{1,6,18},, |

1},{20},{11,13}

(13 clusters)

3,5,7}.{9,19},{17},{2.26,30},
23 25}, 16},{29},{4}.{12,14,15},

10}.{28}. {24}, {618} . {L8}.

21},{11,13},{20}
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(19 clusters)

{3,5,7}.{9}.{2,17}.{16,19},

r’ =|{23,25,26,30},{10,15},{14,29}, :
{1,4,6,8,11,12,13,18,20,21,22,24,27,28}

(8 clusters)

5)

Tab. 1. Data set

X | () | g2 () | i (x) | g () | () |
T | 020 | 000 | 035 [ 0342 [ 000 | 3 | 3 | 3 | 3 | 3

2 | 050 | 050 | 075 | 0650 | 050 | 5 | 5 | 5 | 5 | 5

3 | 080 | 072 | 085 | 0846 | 070 | 7 | 7 | 7 | 7 | 7

4 | 050 | 025 | 050 | 049 | 000 | 19 | 9 | 9 | 9 | 9

5 | 080 | 072 | 085 | 0846 | 070 | 9 | 17 | 2 | 19 | 2

6 | 030 | 012 | 035 | 0348 | 000 | 17 | 2 | 17 | 17 | 17
7 | 080 | 072 | 085 | 0846 | 070 | 26 | 19 | 16 | 2 | 16
8 | 010 | 007 | 040 | 0342 | 000 | 30 | 26 | 19 | 26 | 19
9 | 060 | 060 | 080 | 0715 | 060 | 2 | 30 | 23 | 30 | 23
10 | 020 | 020 | 060 | 0440 | 020 | 4 | 23 | 25 | 23 | 25
11| 010 | 003 | 020 | 0209 | 000 | 23 | 25 | 26 | 25 | 26
12 | 040 | 024 | 050 | 049 | 000 | 25 | 16 | 30 | 16 | 30
13 | 010 | 003 | 020 | 0209 | 000 | 12 | 29 | 10 | 29 | 10
14 | 030 | 024 | 055 | 049 | 010 | 16 | 15 | 15 | 4 | 15
15 | 030 | 027 | 060 | 0496 | 020 | 20 | 4 | 14 | 12 | 14
16 | 040 | 040 | 070 | 0580 | 040 | 6 | 12 | 29 | 14 | 29
17 | 060 | 054 | 075 | 0702 | 050 | 14 | 14 | 4 | 15 | 1

18 | 030 | 012 | 035 | 0348 | 000 | 15 | 22 | 12 | 22 | 4
19 | 070 | 049 | 070 | 0715 | 040 | 18 | 10 | 22 | 10 | 6
20 | 000 | 000 | 025 | 0195 | 000 | 22 | 28 | 28 | 28 | 8

21 | 000 | 005 | 030 | 0279 | 000 | 1 | 6 | 8 | 24 | 1
22 | 030 | 021 | 050 | 0468 | 000 | 10 | 18 | 24 | 6 | 12
23 | 050 | 040 | 0.65 | 0629 | 030 | 24 | 24 | 27 | 18 | 13
24 | 020 | 012 | 040 | 038 | 000 | 28 | 1 [ 1 | 1 | 18
25 | 050 | 040 | 065 | 0629 | 030 | 8 | 8 | 6 | 8 | 20
26 | 060 | 042 | 065 | 0650 | 030 | 11 | 27 | 18 | 27 | 2I
27 | 000 | 007 | 040 | 0335 | 000 | 13 | 21 | 21 | 21 | 22
28 | 020 | 016 | 050 | 0426 | 000 | 21 | 11 | 20 | 13 | 24
29 | 040 | 028 | 055 | 0531 | 010 | 27 | 13 | 13 | 11 | 27
30 0.60 0.42 0.65 0.650 0.30 20 20 11 20 28

The analysis of the derived rankings leads to a
number of interesting conclusions. The most
important one shows that in the case of the
classic membership function [33]:

1 1 2
77A(x)=,um(x)zmln{,uA(x),yA(x)}, xelX,
(see [10, 13]) there were relatively many
internal contradictions resulting from the degree
of global membership and membership resulting
directly from the partial membership function

,uil (x), ,ui (X) . For example, for the pair of the

elements 16, 29 X , although

,u:\ (16) = ,ui\ 29=04 exists, (which means the
same degree of global membership in the fuzzy
set A), t1,(16)> p,(29) and g, (16) # 1, (29)
occurs. Since there is !, (16)= u(29)=0.4
but 47 (16)=1.0 and yj (29) =0.7 occurs. The

function yi\ (x) =min { ,u; (x) , yi (x)} does not
meet the postulate for lack of internal

contradiction. The element x=16 should have
larger membership in the set 4 than the element

11
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x=29 but 4 (16)= ' 29=0.4.

The similar situation applies to the pairs of
elements (15,18), (9,30) and many others pairs.
The function

1, () = 4, (x) = min {ad (x). 5 (x)] 5 e X
does not meet, in this example (as you can

casily see), either the postulate for differentiation
or the postulate for lack of internal contradiction.

The ranking 7' (min) obtained is “very blurry”

there 1is

(it has only 9 clusters). In some “areas” it is
contradictory. It would be difficult to
recommend it for use in decision support
algorithms. This function and the resulting
ranking coincides with the Minkowski function
for p=00. Even worse in terms of fulfilling the
postulate of absence of internal contradiction,
differentiation and continuation is the case of the
function

3 1 2
M (x) :maX{O,yA (x)+,uA (x)—l}, xeX
[28,30]. For example, in case of the pair
of clements 4, 13e X although

p-(4)=p (13)=0 occurs (which means the

identical degree of global membership in
the fuzzy set A and in addition it means that
the degree is equal to =zero) then

1y (4)=0.5> 4, (13)=0.1
and yi (4) =0.5> ui (13) =0.3 occurs.

The postulates for differentiation, for lack of
internal contradiction and for continuation are
therefore not fulfilled. Likewise in many other
situations. The number of clusters in the ranking
is only 8. The remaining functions of global
membership in the fuzzy set (and especially

0 (%)= w2 (%) = (%) 25 (%),

and

ni?(x)=u5(x), xe X bring, in practical
terms, much better results (the number of
clusters in the ranking is 21 and 19 respectively).
They also meet all four postulates. Figure 1
shows the image of the fuzzy set 4 and such
decision making characteristics of the set as the
upper and lower front of the set as well as the
both poles of the set.

5. Conclusion

This paper proposes new global membership
functions for multi-aspect fuzzy sets and sets
that are products of fuzzy sets. The ranking of
a multi-faceted fuzzy set is defined.
Comparisons have been made between the

12

properties of classical membership functions
(for the product of fuzzy sets) and those of
Minkowski membership function, in the context
of satisfying decision postulates. It is clear from
the analysis that classical membership functions
(some #"-norms [26, 27, 33, 36]) of fuzzy sets

uh(x)= min{,ul1 (x), 145 (x)} ,
w (x) =max{0, i, (x)+uj (x)—l}, xeX

do not practically meet the most important
decision postulates. The rankings derived on
their basis are not “precise”. Therefore, they
should not be recommended for use in modelling
decision support systems using fuzzy sets
methodology. In  turn, the  functions
12 (x)= () ()

and 797 (x)=p} (x), xe X fully meet these

such as

postulates.

The rankings obtained on their basis are “almost
linear”. They are also very similar to each other
(almost  identical ones). The function
n% (x)=u;(x), xe X outputs slightly worse
results in terms of meeting the postulates, but
much  better than classical functions.
An interesting observation is the fact that all
analysed global membership functions in
the above example brought the rankings that on
the first three (most important) positions of the
ranking have exactly the same elements and in
the same order. Besides these elements are the
members of the upper front (ceiling) of the fuzzy
set4[2,9,11,12].
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Rankingi wieloaspektowych zbiorow rozmytych w modelowaniu
systemow wspomagania decyzji

A. AMELJANCZYK

W  artykule przedstawiono metod¢ konstruowania rankingdw zbioréw rozmytych, w szczegodlnosci
wieloaspektowych zbioréw rozmytych. Zdefiniowano nowa klas¢ globalnych funkcji przynaleznosci w oparciu
0 uogodlniong norm¢ Minkowskiego. Ze wzgledu na swoje wlasciwosci moga one stanowi¢ alternatywe dla
klasycznych funkcji iloczynowych. Funkcje te mozna wykorzystac do konstruowania rankingow
wieloaspektowych zbiorow rozmytych, ktéore sa waznym elementem systemow wspomagania decyzji.
Koncepcje prezentowane w artykule zilustrowano przyktadem numerycznym z obszaru wspomagania decyzji
diagnostycznych w oparciu o wieloaspektowe zbiory rozmyte danych medycznych.

Stowa kluczowe: wieloaspektowy zbior rozmyty, globalna funkcja przynaleznosci, ranking zbioru rozmytego.
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