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1 Introduction

Let a set E be fixed. The Intuitionistic Fuzzy Set (IFS) A in F is defined by (see, e.g.,

[1]):
A= {(z, pa(x),va(z))|2 € E},

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

0 <palz)+rvalz) <1

Let for every = € E:
ma(r) =1 — pa(x) —va(x).

Therefore, function © determines the degree of uncertainty.
Let us define the empty IFS, the totally uncertain IFS, and the unit IFS (see [1]) by:

O ={(z,0,1)|z € E},

U* = {{(z,0,0)|x € E},
E*={(x,1,0)|x € E}.



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

Ac B it (Vo€ E)(pua(z) < pp(r)&va(z) > vg(x)),

A=DB it (Vz € E)(ua(z) = pup(x)&va(z) = vp(zx)),

A = {(w,val2), pa@))|z € E},

ANB = {{z,min(pa(z), pp(x)), max(va(r), ve(x)))|z € E},
AUuB = {{x,mazx(pa(x), ps(x)), min(va(z), vg(x)))|z € E},
A+B = {(z,palr) + pp(r) = palr).ps(@),va(r).ve())le € E},
AB = {(z pale)ps(r),valr) + vp(r) — val(z).vp(z))le € E},
AeB = {(a ,uA(x)—;MB(SC 7VA( )—51/3( ))|:C€E}

In [2] we introduced two new operators, defined over IFSs. They are analogous of
operations “substraction” and “division” and have the forms for every two given IFSs A
and B:

A= B={{z,pa-p(r),va_p(z))|lz € E},

where
'uAl(x_) ;B‘E:];)(x), if pa(z) > pp(z) and va(z) < vp(z) and vg(z) > 0
pa_p(x) = and vy (x)mp(x) < ma(z)vp(x)
0, otherwise
and
5223, if pa(z) > pp(x) and va(r) < vp(zr) and vp(z) > 0
va_p(x) = and va(x)mp(z) < ma(z)vp(z) ;
1, otherwise
and
A: B ={(z,pa(x),vas(z))|x € £},
where
BAEL it ua(@) > pp(a) and wa(e) < va(e) and us(s) > 0
pan(x) = and DA} < T and (1) () < ma(@)an (o)
0, otherwise




and

VA{%};;zx§f>, if jua(2) > pp(x) and va(z) < vp(x) and pup(z) > 0
vap(z) = and pa(x)mp(x) < ma(x)up(x) ;
1, otherwise

2 On some properties of operations “substraction”
and “division”

Following [?], firstly we shall mention that in a result of each one of the two operation we

obtain an IFS.

In [?] are proved the following assertions for every two IFSs A and B:

(a) A— A =0,

The following assertions hold.
Theorem 1: For every two IFSs A and B:

A:B= {<m7MAiB(x)vVA:B(‘T)>|x € E}7

where
ﬁ%? if pa(z) > pp(z) and va(z) < vg(z) and pg(z) >0
an—{ ) <R
and pa(z)mp(z) < ma(z)pp(z)
0, otherwise
and
lﬂ%%ﬂ;&1§§fX if pa(z) > pp(z) and va(z) < vp(z) and pp(z) > 0
va.p(z) = and pa(z)mp(r) < ma(x)pp(z) ;
1, otherwise

Theorem 2: For every two [FSs A and B:
(e) A—U* =0,



(f) A: U* = O,

(g) (A=B)+ B = A4,

() (A-B)—C =(A-C)- B,

(G)A:B):C=(A:0):B.

Now, we see that for the two IFSs A and B, so that B C A and

(a) for each z € F

I/B( >0

x) )
va(x)mp(x) < ma(x)vp(x),

then
(z) va(z)

1 —pp(z) "va(x)

)w € B},

(b) for each x € E

() >0,
(@) mp(n) < Tal@)up(),
then
A B = ’MA(J/’)?VA(J?) —VB(@W c B},
pp(x)”  1—wvp(z)
Obviously
O —-U"=0",
O — E* =07,
Us—0"=U",
U*—E" =07,
E*— 0" =FE7,
E*—-U"=0",
O :U* =0,
O : E*=0",
U .:0" =0,
U E* =07,
E*:0"=0",
E*:U"=0"
Two open problems at the moment are the following:
1. Are there relations between operations “ —”
“U” and “N” from other?
2. Are there other relations between operations “—"

“+7 and “.” from other?
Theorem 3: For every three IFSs A, B and C"
(a) (A@B)-C=(A-C)Q(B-C),

and “:” from one side and opeastions

and “:” from one side and operations



(b) (A@B): C =(A:C)a(B:C),
(c) A-B=A:B.

Having in mind relations between operations and “+” and between operations
“” and “.”, we can call the new operations algebraic operations.
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