DRAJLIC-LIKE TRIANGULAR NORNS

(Nieola Umberto ANIMOBONO - CP 2099 - I 00100 Roma Ad - Isaly)

Diseontimous t-morms are examimed., The smallest, oalled drasiie,
Y-newm 1is gemezalised in a family of V-dwzastiec and T-dzastie
t-nowyms. Some examples of Awastie-like s-nowms are gived.

Key-wopds: dwastie, 9’-4:;-#10, mT-4rastieo and drastielike t-momm.

O., CONVENTIONS.

By opportumisy we wrlte, imdifferemsly bus wishous ambiguisy,

T(x,y) = operatsion as
xTy = opexator as
Xy unsttgned produet;

A INF (MIN), \/ SUP (MAX) (zesp. if finitely)
- arithmetieal 4ifference
\ set-theoretieal differensce (A\ B = { xeA‘ xfB}

1. PRELIMINAIRES.
Let I =[0,1] = {xem] 05151} be the unit zeal imtewrval,
Any opewation Ix I—> I 1s ealled opewxation in I;

Now we give a labelized list of opemational comditions:

() xy=y3=x eommutativity
(4) (xy)s = x(ys) assoeiatsivity
(M) =x<y, a = xa<ys mono tony

(M) 1x=x 1-lefs umisy
(T0) x0 =0

(s0) 0x-=x O-lefs unisy

(31) x 1 =1

(M) x<y, a<b = xalyd



1.1 Lemma.

- M, T1=>T0
- M, S0 = 31
- M, C = MM

haad MM %M.

1.2 Defimisien.

A 2-place »eal fumetiomn IxI~> I with the prop»ietsies A,C,M
is ealled:

~ %-mowym (shorted by Sziangular nowym) 1if i% fulfills she T1;
- s-nowm 1f 1% fulfills the S0 eomdision.

1.3 Prxgpesisien (boumdary eomditions).

For any t-moym T and s-mowm S 1% is always:

- T(x,0) = T(0,x) = 7(0,0) = S(0,0) =0

- T(xy,1) = T(1,x) = S(x,0) = S(0,xy = x

- T(1,1) = 3(1,x) = S(x,1) = 8(1,1) = 1
gx,y}/}fon} # = T(x,y) = xAy, S(x,y) =xVy

]

1.4 Examples.
5 °¢ {I»Y}
e) Gived 6]0,1] the fumetiom T(x,y) =
0 o¢ ix,y
is NO t-mo¥m, beecause 1% fulfills C,A,M amd TO oanutienl, but
not the T1 oomdition.

b) The fumetioms IxI~>I s.%. V(x,y)€ 1%:

1
Tp(x,¥) =§ 4:{:”} dzasiie

.y}\g} o3} -
Tp(x,y) = OV(x +y - 1) bounded diffewenmce
T,(x,y) =x-3 algebyaie pwoduel
T.(x,¥) = xA y logieal

aye t-mowus,



1.5 Lomma.
For any t-mo¥m T amd (x,y)€ I2 1% yesults:
TD(xoy)iiT(an)SETL(I¢Y)-

1.6 Proposision.

Loi?j,jﬂ be the totality of 4-morms anmd s-nowyms, resp.
By comp@#ing the applications:
7:C~>S

T : —> s.t. (2(T))(x,y)
o :90—-> T s, (67(8))(x,y)
then V1 ¥V sef it is:
(Zoe)(T) =1, (O °T)(S) = s.

The s-noFm ’LJ(T) is ealled T-comowm (o» dual $-nowym) and

1 =T(1 =%, 1 =y)
1 =-5(8-x, 1 ~-1y)

67(S) is oalled S-eomoxm; any ecouple (T,*C('I.‘)) o» (©(S),S)
is ealled sonjugate pai® of t-mowrms.

1.7 M—!—!'
The t-comoyms of TL, TA, TB and TD are gived, »esp., by:

Sy (x,y) =xVy
Sp(xyy) =x +y - xy
Sp(x,y) = 1A (x + )

1 $x,5)
i\ o€ tea

1.8 Lemma.

V Séf and V(x,y)é IZ it iss SL(x,y)s S(x,y) < SD(x,y).

SD(ny) =

2. COMBINED DRASTIC-LOGICAL T-NORMS.,

A9’-#.!.:”:'0:{.0 t-moxms.

2,1 Proposition.
V&él the funetions A V < I1*1 getinea by:

/\ (x,7) =(O yee ©7€ Lot \/&x.y) -{1 111 x’y€j1-9'1j

x\y otherwise xXVy othexwise



and *,/'3%[(-),1[ the Iuotion!A ,V defined by:

g g
/\'&(x.y) =& irfx'yGEME %(x,y) ={1 Y

XAy otherwise xVy

deterymine a conjugate pair of t-nowms.

2.2 Remark.

T -drastie t-mowms.

Let W = {Pj} jeg be & paztition of I sueh that
Ve J:{/\Pj,VPj[_-E._ PjS,Z\Pj,VPJ-] .

It x¢€ Pj we wxite Lx] = P (equivalenoce ocla
0 x =0

T
Let : I-—%I sebov (x) =4 14iff x =1
’ /w T : /V;r * {A[xlr othexwise

2,3 Proposition.

. x,y€l_g, 1 -3’]

otherwise

sse),

By writing/wﬂ_(x) = X, the fumetionm T II=>I s.%.

0 o0& ‘fx,y}
xT“,y=)(§/\x ifer 1e{x,y}
A Y othexwise

is a, oalled T -drastie, t-nowm,

a) [0,3’[ and the totality of all singletons {x} with x>/49‘

deternine a partition T of I:

/\3— is the its ﬁ&-d:nltio $-noxm;

b) [—«9“ ,1[ . { 1} and the totality of all simglesons { x} with

x<3' deteruine s putitionT@l of I:

/\9 is the 1ts T -dstie $-mowm.

Drastio-like t-mowms.

The drsastic-like t-noam

0 x,yé[O,SE
XE Y = D’ ittt x,yetb, 1
XAY otherywise

is not aJT -4drastie t-nodm and it is sueh that:



¥
:xlqyy < x/\ y and xlx}y < x/gfy .

Copelusions.
The dwastic-like t-mowyms can be usefull im defuszificsation

problens,
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