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4. Examples.
Let us illustrate our considerations by means of several
examples.

Example 4.1. If random vector (Xg, X,,..., Xx) is uniformly dist~-
ributed and L = .L) (X,,Xg,...,XK),TK':T) (Xbx” <o, Xse) , then
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Particularly, if 9(;!:)-:22; f[x).a-ag)&, A =0, then

dual Yager”s operations [ 16 1 with parameter /D-_--?,

are obtained, i.e.
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where
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K‘(“B s if is even,
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m (_5:) » if k is odd .

Example 4.2. The distribution function of Ly Ty from example
K, 'X

4,1, for K=2 can be rewriten as
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Now let”s consider the following particular cases:
1. If ;ﬁ(ac)=- &n <, 3c=e3=- En (1-x), A=0,
then we have M~ dual algebraic operations
To =TCX X )= X, Xz

L= L (X, X)) = Xy+ X=Xy, Xe, R@@)=1-2,
Hence

EraC&)r. 2 (1-€n2), F| (2= {-(-2)(4-GuCa-2)),

2. If g(x).-.oc, £C=a)= 1-¢,

then we have FL ~- dual Sugeno’s operations [ 7 13



Ly=L (X, X2) = min (4, X+ Xe+ XXX, ),

T = T, Xy )= ma (0,(1-D)(XL+Xg= L)+ AKXy

n(&): {-%

and hence
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F-‘-Lg(g)f. 1-+ - 2+L)On (140 (1-2)) - La-2),

5. On probabilistic sets and averaging operators.

In this section we are considering some properties of averaging

operators in the sense of the work [ 8 1. Let two-place real func-

tion/\/'- Tx U—’.‘U

satisfies the following properties: c),

e) continuous,
£) N(D'O>:0, /\/(g,g):‘g, A/e_{min)ma.t}’
g) A/(q)rtx € Em;‘n’(r’.)r&), mase qu r&)] s

and M\ is averaging operator ( not possibly without fail commu-

tative ).

Theorem S.1. The two-place real functions

Mg: Co,11x Co,41 — Lo, 11,
-1
Mg (x, %)= § (M(gl=p, §x))),

Mg: [0,11xTCo, 4] — Lo 17,
Mg (=, %)= L7 (A (L (e, £ )

are averaging operators.

Corollary S5.1. If r is strong negation function then



Mh. ('x’,xa’)e.
= nte g (N(gonGp, g° h (X))

is averaging operator.
Now let”s introduce three definitions.

Definition 5.1. If

M, (x,%)=h (Mg (n(xp, r(23)))
and conversely |
M, G, x2) = (Mg (e, ey )

then the averaging operators M‘ » Mz we shall name dual ones
regardly to strong negation R

Definition 5.2. If

M @‘b Xd=N CM ( n.(ccl) > n(xa))),

then averaging operator M we shall name self-dual regardly to
strong negation FU .

Example 5.1, Mh, Ma are averaging operators,dual in regard to
strong negation R

Example 5.2. Let F1+ﬁ3= 1, B> O, then

A 21 By
4,9 +29(xD) (a(D+2490x)) — 3%
/\,12 ("“bxa,)=3 ( i 9' 1 o 3 8 ) ) L))

is averaging operator and M 3 is self-dual regardly negation

-
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Particularly

M 0 (xb ma) - &m M) (ml, °‘a.)= g~iCP‘%(x‘3+ Pag (z2>>)

A> O

Moo (Z622d2 lim My (uxd= G (g D g Cx,-a)

AA=» oo

M.y (i, x2)= Lm » My (2, )=

- ‘ 8 B
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Hence,new example of averaging operators dual in regard to negation
n()«< 3"( 8(1.)-8(:&)) are. M_y (01,205) ) Mg, (30, X2).

Definition 5.3. The averaging operator M(ac,,:r:a) satisfies the

property of the union ( resp: intresection ) [ 81 i.e.

M(o)=m(4,0)= 4,

( respt M(D,i)-.r.M(L,O)s o ),

we shall name U - averaging operator, MU ( resp:

—

L - ave-

raging operator, M I) y otherwise we shall his name pure avera-

ging operator M P

Note, that in [ 8 ] notions pure intersection and pure union

operators were iatroduced.

Example 5.3.

Mop (=,%2) = Mo (=(,2s) ,



My (5,%2) = Mg (3,) |

My (3x,%9) = Moo (X, XQ) .

By definition 5.2. any self-dual averaging operator is not U
or L - averaging operator and hence it is a pure averaging ope-

rator. Conversely, if

MP (g, %) = " (M (n(=p), n(xz)»’

then M is M p or it is other pure averaging operator, but not
U -or I - averaging operéturs.

Further, if
My (%)= n (M (NG, n(=a)),

then M s U - averaging operator, but not I - operator.

At last, if
My (x4, xd)= h (M (h(xy), n("ﬂ)),

then M s T - averaging operator, but not U - operator.
Now, for probabilistic sets Al; Az, ceey AK‘

averaging operator will be given by equations:
M% (A Aa,..., Ax) (4, @) =
= 8" (Q(gA e, ..., §(he(wed)),

M‘, (A'l, Az, ey A'uc Cﬂ,u’):



= £7HQ LA, ..., f (Ax (o 22)))

for all vé U, w e f). , where Gl is k - place real function

satisfies c),e) and
Q(s9,..,0)=0, &.(486,..6)=8, RE{min, maxc}

Q(’l,ra, whyel min , mazx (; ]
L=4,K =4,k

Particularly we obtain

Ms, (A Ag, ..., Ar) (Ue)=
-4 4 K Pi
=g (7 CLT(GD+Ig(Ai (med) - (o)),

ﬁi"'ﬁa"""’FJc: 1, J3¢'>O,

tor all ue U, we (),
Btatements, similar to Theorem 3.1. or Corollary 3.1., can be

made for averaging operator. Let
MI= Mr(xbxzr»;x") ) MU = MU’ (xbxaa ¥ XK)
Theorem 5.2. If MT M Uy are dual in regard to strong nega-
-

tion N(x) = 4 -3C , then

Fa @+ F, (4-3)=4,

I v



where Mf’J = My (i—x,, 1-Xpy-os 4=Xi),

Corollary 5.2. If MI, M,
nx)= L-2¢

distributed, then

are dual in regard to negation

and random vector (X,,Xz, ceey X ) is uniformly

F"“r @+ FMvu-z): 1.

Example 5.4, Let
8 P
M=% X, , Pi*B2, Bt fa= 1, B0,

P
My = 4= Gx) (o

If random vector (X4, )G_) is uniformly distributed then

FMI' (2)= II‘PX*X{ (xy,xy) Jx, dacz =
DD

where

P1 Ba
DG)’{(‘gaxa): X Aq < 2}‘

Hence, according to Corollary S.2.
F, =1-F, -2)=
My M1

-1 -1

Pa P Py
ad-2— ((4-2) - (4-®)
Fh-..Pz'( ).



Similarly, as section 3, the distribution function representa-

tion of averaging operators for independent probabilistic sets is

obtained, but missing here.
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