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Abstract

MV-algebras and IF-sets were studying in the past. On MV-algebras there is
built a good theory of probability. It will be good make use this theory of prob-
ability in connection with IF-set. Therefore I essayed about embedding IF-set to
MV-algebra. Then we can use known knowledges from MV-algebras. In my con-
tribution I define fundamental notions, like MV-algebra, tribe and IF-set. There I
declare and prove, that any IF-set can be embedded to an MV-algebra. This result
generalized the previous result of [3], where it was proved only for tribes of all mea-
surable functions.

1 Introduction

In the paper [3] the family F = { (f,9); f,9 € To, f+ g < 1} was considered where
7o is the set of all functions f : @ — (0, 1) measurable with respect to a o-algebra of
subsets of Q. It was proved that there exists an MV-algebra M such that F can be embed-
ded to M. In the paper we show that instead of 7y an arbitrary tribe 7 can be considered.

Let us considered a non-empty set 2 and let S be a o — algebra of subset of Q.

Definition 1.1 Tiribe T is set of functions f: Q@ —< 0,1 > measurable with respect to
S and we assume that T satisfies the following conditions:

(1)09 €T, lqeT;

2)f,9€eT = fog=(f+9AN1le€T, fOg=(f+g9g-1)VO0eT;
BfmeT, fn/ = [f€T;

A fer=-f=1-feT

where A = min and V = maz.

Definition 1.2 An IF-set is a couple (f,g) of mappings f,g : @ — (0,1) such that
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Definition 1.3 An MV-algebra is a system (M, ®,®,,0,1), where
@ and © are binary operations and — is unary a operation.

@ is commutative and associative operation,

a®0=a,

adl=1,

-0=1,

ad®(—a)=1,

—(-a®b)®b=-(a® b) ®a,

a®b=~-(—a& -b).

Every MV-algebra is distributive lattice, where aVb = a®(—(a®b)), 0 is the least element,
and 1 is the greatest element of M.

2 Embedding

Theorem: Let 7 be any tribe, M = {(f,9); f,9 € T} where for (f,g),(h,k)e M
(f’g)@(hvk) = (fEBh,gGDk),

(f’g)G(hvk) = (f@h,g@k),

_'(fig) = (l_f’l_g)

Then (M, ®,®, —,(0,1),(1,0)) is an MV-algebra.

At first we proved that
~(fALgVv0)=(=fV0,-gAl)
Indeed
~(fAlgv0)==(fig)=1—-fi1-g)=(1-f)VO0,(1-g)AL)=(=fV0,—~gAl)

We shall show that this system M = {(f, g); f,g € T} satisfies all properties of MV-
algebra.

Let (f,9),(h,k),(i,5) € M
1) commutativity

(f,9)@(hk)=(f@hgok)=(h® [ kOg)=(hk) &(f9)

2) associativity

(£, 9@ (rE)]®(G5)=[fOhgok)elj)=(fordigdkd;j) =



=(f9eheikaj)=(f9) ®[(hk) &7

3) (£,9)@(0,1) = (£,9)

(f,9@0,1)=(f®0,901) =

= (f+0)AL(g+1-1)VO) = (fALgVO)=(fg)

4) (f,9) @ (1,0) = (1,0)

(f,9)81,0)=(&1,900)=((f+1D)AL(g+0-1)v0=(1,0)

5) ~(=(f,9)) = (f.9)

ﬂ("*(f,g))=""(1—f,1—g)=(1—1+f,1——1+g)=(f,g)

6) —(0,1) = (1,0)

-(0,1) = (1-0,1—1) = (1,0)

7) (f,9)©-(f,9) = (1,0)
(fige-(fo9)={(gel-fl-g=Fel-fgol-g)=

(f+1=f)A1l(9+1—-g)V0)=(1A1,1V0) =(1,0)

8) ~(=(f,9) @ (h, k) & (h, k) = ~((f,9) ® ~(h, k) & (f, 9)

Left side:

ﬁ(_'(fvg) @ (hvk)) D (hvk) = -'((1 - fv i _g) S (hvk)) ® (h’ k) =

=-(1-f)ohr(1-9)0k)®d (k) =-(1-f+hAL,(1-g+k—-1)V0)D(hk)=
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=-(1-f+h)AL(k=g)VO)®(hk)=(1-1+f—-h)VO,(1—k+g)A1)D(hk)=

=((f=hVO0,Q+g—k)Al)®(hk)=(((f-h)VO)@h (1+g—Fk) A1) Ok)=

= ((f=h)VO+R)AL, ((1+9—k)A1+(k—1))V0) = ((fVR)AL, (gAK)VO) = ((fVR), (gAk))

Right side:

=((f.9)@~(hE) & (f,9) =-((f,.9) @1 —-h1-k)&(f,9) =

==((f+1-h)AL, (g+1-k-1)VO)D(f,9) = (1-f=14+h)VO,(1—g+Ek)AL)B(f,g9) =

= ((h=£)V0,(1=g+k)AL)®(f,9) = (h—=IVO+ )AL (1-g+k)AL+(9—-1))VO) =

=((hVINL(EAG)VO)=((fVh),(gAk))
Left side = Right side

9) (f,9) © (h, k) = ~(=(f,9) & ~(h, k))

—(=(f,9)®~(h,k)) =~((1-f,1-g)®(1-h,1-k)) =~(2-F—h)AL (1-g—k)V0) =

= ((1-2+f+h)V0, (1-1+g+k)AL) = ((f+h—1)VO, (g+k)AL) = (fOh, g®k) = (f, 9)O(h, k)

Such that (M, ®,®,—,(0,1),(1,0)) is an MV-algebra.
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