A _NOTE ON gFUZZYg CONFLICTS_ (AND CONTRADICTION SETS).
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Basie notions of the eonfldiect theory, dntroduced by Pawlak
[1,2], are shortly presented and followed by a fusszy appro
ach. A post-seriptum on Shi's f3] eontraddiction sets 1s gived,
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Notations: # A eardinality of A set,
AA diagonal (all (x,x)) of A set.

Let U be a some finite set with #U = n} 2 and L ={-1,o,+1}s R.

Basie definditions.
By giving a relationship fumetion \P ¢t UxU - L a eouple

(xy¥)¢ U~U 43 called:

- alley 1rr @ (x,y) = +1,
- neutral 1ff ({)(x,y) = 0,

- enseng iff P(x,y) = =1,

The eouple C = (U,P ) 4s oalled the comfiguration (of U).

By C are definible 3 (disjoint binarxy) relations on U:
+ =1 - _p=1 _ =1

R =9~ ({+1} ), Rg =~ ({ =1} ), R =9~ ({of)
called, resp., allisnce, confliet and neutrality.

It R'é =@ C 4s eonflictless else confliet conmfiguration;

RY = U? 4s called total alliance, Ry = U -/ total eonfliet;

A

o = RGURG 1s oalled sctivity.



Regulastty.

The eonfiguration C = (U,(P) is called regular 4ff
R1 - ASR}

Re - (RY)™' = RY
R3 - (Rg)™' = R
R4 - R§ ° RGSRG
R5 - Ry ° RgSRg
R6 - Ry ° RG SRy
R7 - RG °© RG SRg

(¢2 ny 3, R1¢R6 ave tadipendents), else nem-zegular.

Prepestiten [4].
C = (U,(p) is regular 117

- AC 43 equivalenee »relation,

VA€ s D Py P = P,

2. BETBUSIONS.

Zakowskd [4] extond the elass of funetioms of relationship,

by usimg as wange the weal tntezval I =[-1,+1] = fre ® [ -1::51}.
Le% 4):112-——)1 be.

The ecorresponding same, of 1 seet,, defindtions are analogously
oxtended to eonfiguration Gy = (U, ).

The eouple (x,y)< ue is oalled: alley 4ff ¢(x,y)> o,

asutrel 4ff ¢ (x,y) = O and emnemy 1£f ¢ (x,y)<O.

The value c‘p(x,y) 4s oalled the alliance degree.



The eomfiguwation C¢ = (U,CP) is called extensively regular 4ff
1. #Kxxx)> 0

2. (x,¥)> 0> $(y,x)> 0

3. 4(x,3)<0 3 ¢(3,x)< 0

4. $(x,y)> 0, ef) (y,8) > 0=>47(x,:)> 0

5.¢(x,y)< 0, ¢ (y,8)< 0> $(x,8)>0

6. ¢(x,5)<0, $(y,8)> 0=x,8)<0

T, 4>(x,y)> 0, ¢(y,8)<0> é(x,8)< 0.

Let 0ot I—> L be sueh that 6(0) = O, G'(r)=_l_r_ 1t » #0
¥
ayY=9°9; U
ana ¢/ ¢ ¢!
[-1,1] < {-1,o,+1} .

Cezellayy.
cd? is ext.regular  4ff C 4s zegulaxr.

¢ (x,5) = 0, (3,8 # 0>P(x,8) = 0 ¥x,y,5€¢U.

3. EUZZL ALPROACH.

Let U be a memempiy umiversal ut,A =[0,1] ={:rc IR[ 0< 151},
B: U5\ defime a fussy velastem onm U. O ts ealled:

Pl- veflexFive 1f B(x,x) = 1 ¥xe U

F2- s -reflextve if O(x,x);s (wath £€]0,1])

F3- weakle-reflextve & & (x,¥)s O(x,x)A O(F.Y) V(X.Y)C 2
F4- simmetwyie £f G(x,y) = B,x) Vix,me 2

F5- max-X transtsive &7 @(x,y))( @(y,-)se(x.-) ‘V(I,Y,l)é' 1%
P6- proxtimity tf O 1s F1,74

F7- siadlaztty 2 O ts P5,P6.



LeJc]o,1[ ={zeR| 0<2<1} be a tnwesnols.

A eouple (x,y)¢ ue is called: &-runly alley 42£f Q(x,y)ys’,
ﬁ-—i’unly neutyal 1ff Q(x,y) =9 ana 9’-quly en_emy 1iff
Q(x,y)vg” : G(x,y) s ocalled the fuzzy alliance degree betwesn
x and y. Analogously t0 2 seet. by ehanging r\?’ 0o O, the confi-
guration Ce = (U, Q) is defined f.regular.

Let ), :A—> L be s.%. )\&(r) = +1at Y, =042 2=V, =142
,“9 and let 4,( = @ °)~& be.

Cevellavy.
(U,e ) 4s f.»egular 1ff (U,‘p ) 43 »egulazr.

Example.
- {x,7,5,8), 05UA U Ota,m)e {1/4,1/2,2/3,3/8,1}

U

p x Yy s %
x[ 1 172 1734 2/3
y
s
%

1/2 1 3/4 2/3
1/4 3/4 1 2/3
2/3 2/3 2/3 1

For cS’= 2/3 4% 1is:

Bt = { (02, (7490, (7,8), (5,3, (5,8), (3,0

By = { (X¥),(x,8),(y,x),(s,x)}

B = {(X,%),(7,8),(5,%),(%,x),(%,3),(%,5)}

Ly =QuB  (U/hg ={ {x,5,8}, {t}}) and (U, O) ts f.7egulaz.

Instead, tordt= 1/2 (Ag(x,4)=2/3>F, Ag(4,8)=2/3>F , Ay(x,H)=1/4<7)
ox tox J = 3/4 (Ay(s,x)=1/4<¥, hg(x,y)=1/2<}, h3(n,5)=3/4=)
(U,@) is not f.»egulaxr.

Moreovex»; fox «9 = 2/3 91: not max-min transitivity

( B(x,3)A Q(y,z) = 1/25 3/4 = 1/2>1/4 =@(x,s) ) and for boun-
ded aifferemce (O) (t ©b=0/(a+1b- 1)) 0 1s not max-® +tran-
sitivity (@(x,t) Q) @(t,s) =2/3G2/3 = 1/3>1/4 =@(x,s) ).



A fuzzy relation T : U3 A 8.t.720 1s oalled pacifieation
ot 0 (d.0. ¥ (x,7)% Ox,y) Vx,yecU).
The max-min transitive elosure U of @) Ux,y) '—'\XU W(x,u)/\ 0 (u.Y))

)
is a fuzzy paeification of 67.
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4. POSD-SCRIPTUM_ON_SHI's_CONTRADICIION SETS [3] .

A philosophyeal approash to the sets is presented by Shil?B,Sj .

The eclassic logic and set theory use the dicotoumy: true/false,
one/zexe, yes/no. Shi econsidere the definition/existence (in-
tension/extension) of a set by a propriety. For Shi a oonoept
(propwiety) is (philosophyeoally) proponible only 4f we have

dn mind/experience the its interlinked econtrasts (ego/mom-ego).
Essentially, this is a "gnoseology" philosophyecal question.

For Shi, an unolair eoncept is mot a eoneept (in essence). He
distinguishe [5] the imaginatiom for the vague dntension and

the comeept im essemee fox the clear imtension: the first dis

the imtuitiom-tought and the second the logie-tought.
To make clear the definition of fussyness, he try make clear the

definition of contradioction. Against %o the comtradioction as
"eontrary quality" (opposition) (life/death,eorrect/wrong,
yin/yang), Shé considere the contradiction as "difference quali

ty" (fast/slow, fat/thim).
For its (philosophyeal) imvestiigations, he propose a "eontra-

dietion set" model. Hewe, I t»y o showxtly give a (my) mathema-
tieal traslation of Shi's (mathematioally presented) ideas.



Defind tions.

A ocomeept, ealled elaborate topie P, determine a comtradiection
set §;, rapresented by a t-uple {adw. d<% (tem)} , oalled
A-kiad, and any a,, ealled vision, ds a t,-uplafs, [1¢Jst, (;;qn)}.

The t-kdmd is ealled:

- shandazd sype df % =3
- two-leafe +%ype 41f % =2

- ope-leafl type 1f % 1
- extensdve type 41f % 4
- emphy 42 % = O,
(Fe» Shda, the Canter's sets arve 1-kind and the Zadeh's sets

arze oxtemsive iype).
o
Moweover», the %-kimd of the eonitzaddetdon set H,‘ ds determined
by a memtal perspeeidive (vi -angle: methed of makimg eomiza
dletion).
- G- o -
By wrdidag a,= X(a,), 1ot o 1 N, [0,1] be s.4. «(N,) = {By}

%
amd 1 i‘d = 1 : the fumebion & 'is ealled visiom-amgle.
1

Example.

L)
& Z e

Les N, = 1ia be amd » =45, . Let X:N_—>(0,1
b {5 13}15391} FERY ) 1171 o

be s.%. :i =o((a1) = i_t/n « Thea ;1 '5.'1 =1 :A1is a vision

-
angle for H,‘.

Shi's epezatoezs.
-
§_-t =J‘1}t My = 5"171'. :
NysM, 1,5, Vie[1,2,..,8]sw
ﬁt” “‘:c = i("iubi).’u)t
o o



Re~4 tiens.

A fumetion a: (1l —>/1 1s called anm attribute- and a(w)

(wedl) the attwibute value im wW.

Let w,€ JL Dbe a given element, called ecompare-element, amd

a2, = a(w,), ealled visiom-amgle.

The sziplet (a;, a,, &;) , wheze a;= 3'1(]0.01]), &, = 1'1(§a°} )
and a; = a~'([0,8,[), 1s ealled eomtvadiction set &.

We define:

-~ a= 2 .5, H(W) =1 < a(W) eomplementation
e~ & e
auvub = v s.%.

a@)V o) we ayby
v(w) = 1 a(w)A bw) 1ffwe aLﬁbL usion
a N b, othezwise

‘a(W)A bw) we a by
w(v) =4{

o— .
:h b=w st aW)vbWw) 1f£fwe "LUbL interseciion

8,V b, otherwise

I% »esults:

o~
n & = (ag,a0,ay)
§08 = (ayUny, (oMU e o )U(a b o b))
ENE = (ayoy, (ag eIV CadTby)U (o bg) el by)
- (:UOE) = -\:-/7'1 1}

~ (@ D)

-8u-¥% .
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