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1 Introduction
Let a set E be fixed. The Intuitionistic Fuzzy Set (IFS) A in E is defined by (see, e.g., [1]):
A = {(z, pa(@), va(x))|z € E},

where functions p14 : £ — [0,1] and v4 : E — [0, 1] define the degree of membership and the
degree of non-membership of the element = € E, respectively, and for every z € E:

0 < palz)+rva(z) <1
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Let us define the empty IF'S and the unit IFS (see [1]) by:
0" = {(x,0,1)|x € E},

E* = {{z,1,0)|z € E}.

Different relations and operations are introduced over the IFSs. Some of them are the follow-

ing
AcCB iff (Vo€ E)(ualz) < pp(r)&val(z) = vp(x)),
A=B it (¥ € B)(ualn) = ps(a)eva(z) = vis(a)),
ACB iff ACBorA=B,
A = {{z,valz), pa(z))|z € EY,
ANB = {(z,min(pa(z), pp(x)), max(va(z), vs(z)))|z € E},
AUB = {{z,max(ua(r), up(2)), min(va(z),va(z)))|r € E}.

In [6], the following two operations were introduced:

Ae B = {(zr,min(l, ua(x) + pp(x)), max(0,va(z) + vp(z) — 1))|x € E},
AeB = {{xr,max(0,us(z) + pp(z) — 1), min(l,va(z) + vg(x)))|z € E},

Curiously, the same operations were discussed in [3] by K. Atanassov and R. Tcvetkov, be-
cause by that moment they had not known of B. Riecan’s paper [6]. While in [6] these two
operations are not named, but just denoted, in [3] these operations are named conjunction and

disjunction from tukasiewicz type.

2 New proof
Theorem 1. For any IF sets A, B, C there holds
(AnB)eC=AdC)N(Ba(C),

(AUB)oC=(AcC)Uu(Be ().

Proof. We have
(ANB)®C = (pa A pp,vaVvp)® (pe, ve) =

= (((ma ApB) +pc) AL ((vaVg) +ve —1) V0) =
= ((pa+pc) AN(up +pc) N1, (va+ve—1)V (v +rve—1)V0) =
=(AaC)N(BaC).

The second identity can be proved analogically. U
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Theorem 2. For any IF sets A, B, C there holds
(AUB)eC=(AdC)uU(Ba(C),

(ANB)oC=(AeB)N(BoO).

Proof. We have
(AUB)® C = (pa V pup,va Nvp) ® (pe,ve) =

=((paVup+pc) N1, (vanve)+ve—1)VvV0) =
= (((pa +pe) vV (us + pe)) A1, (va+ve = 1) Avs +ve —1)) V0) =
= (((1a + 110) ALYV (pa + ) A1), (va +ve = 1) VO) A (g + ve — 1) V0)) =
=AaC)U(BaC.

The second identity can be proved analogically. U

3 MV-algebras

It was shown in [6] that any family of IF-sets can be imbedded to an MV-algebra. From the
category point of view it was shown in [4]. We shall show that some analogies of previous results
can be formulated and proved in any M V-algebra, too.

In [5] it has been shown that any MV-algebra can be presented as an interval M = [0, u] in a
lattice order group (G, +, <,0). The group has the following properties:

1. G is a commutative group (G, +,0),
2. G is alattice (G, <),
3.a<b=—=a+c<b+ec

We shall use the notation V, A for lattice operations. Further we define the Lukasiewicz binary
operations on M:
a®b=(a+b)Au,

a®b=(a+b—u)VO0.
Theorem 3. Let M be a MV -algebra. Then for any a, b, c € M there hold:
() (avbd)@c=(a@c)V (bdec),
() (and)©ec=(a®@c)A (DO ),
(i) (aAb)dc=(adc)N(bD ),

(iv) (aVb)©ec=(a®c)V (bOec).
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Proof. We shall use the folowing identities:

(fVg) +h=(f+h)V(g+h),
(fAg)+h=(f+h)A(g+h),
(fAg)Vh=(fVh)A(gVh),
(fVg Nh=(fNh)V(gAh).

Now, let a,b,c € M = [0,u] C G. Then
(avb) dc=x*xaVb)+c)ANc=

=((a+c)V(b+c) ANu=
=({(a+c)ANu)V((b+c)ANu) =
=(@a®b)V(b®o),

hence (i) has been proved. Similarly (ii) can be proved:
(anb)©c=((aNb)+c—u)V0=

=((@+c—uA(b+ec—u) V0=
=((a+c—u)VO)A((b+c—u)V0)=
=(a®c)AN(bOc).

The identities (iii) and (iv) cn be proved without the lattice distributive law:

(anb)@c=((aANb)+c)NU =
=(a+c)N(A+c)Nu=
=((a+c)ANu)A((b+c)ANu) =
=(a®c)N(bDc).

Similarly
(aVb)®ec—((saVb)+c—u)V0=

=(a+c—u)Vb+c—u)V0o=
=((a+c—u)VO)V((b+c—u)V0)=
=(a®c)V(boc).
This completes the proof.
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