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fuzzy subtractions
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Abstract

A new set of operations subtraction over intuitionistic fuzzy sets are defined
and some of their basic properties are studied.
Keywords: intuitionistic fuzzy set, operation, subtraction.

To my friend Prof. Beloslav Rie¢an

1 Introduction

In a series of papers, part of which written together with Prof. Beloslav Riec€an,
the concept of “subtraction” operation over an Intuitionistic Fuzzy Set (IFS, see
[1]), was introduced for the first time (see, [2, 3, 4, 6, 7, 8, 9)).

In the first two papers [6, 7], we offered direct definitions of subtractions.
Later, an approach providing a series of definitions was introduced and 67 differ-
ent instances of the “subtraction” operation were constructed and their properties
were studied. B. RieCan participated actively in this research [8, 9].

Now, a new approach to defining different “subtraction” operations is con-
structed and some of the basic properties of the derived new instances will be
studied.

New Developments in Fuzzy Sets, Intuitionistic Fuzzy Sets, Generalized Nets and Related
Topics. Volume I: Foundations (K.T. Atanassow, M. Baczyriski, J. Drewniak, J. Kacprzyk,
M. Krawczak, E. Szmidt, M. Wygralak, S. Zadrozny, Eds.), IBS PAN - SRI PAS, Warsaw, 2012.



2 Some preliminary results
Up to now, different operations have been defined over IFS. Let
A" = {(z, pa(z), va(z))|z € EY,

where the functions 4 : E — [0,1] and v4 : E — [0, 1] stand for the degrees of
membership and non-membership of the element x from a fixed universe F to the
set A C E, respectively, and every x satisfies that: 0 < pa(x) + va(z) < 1.

Let for every z € L

ma(x) =1 — pa(x) —va(x).

Therefore, function 7 determines the degree of uncertainty.

Below, for brevity, we write A instead of A*. When the IFSs A and B are
given, we can construct the IFS A — B. The currently existing forms of this
operation are given below. The first two forms are taken, respectively, from [6]
and [7] and we will denote them as BR1 and BR2:

A—pr1 B = {(z,pa-p(z),va-p(z))|r € E},

where
%ﬁ){ﬂﬂ)’ if pa(x) > pp(x) and va(z) < vp(x)
B and vg(z) >0
pa-B(x) = and vy (z)mp(x) < ma(7)vp(v)
0, otherwise
and
Zg(f}% if ua(z) > pp(r)and va(x) < vp(z)
B and vp(z) > 0
VA—B(x) - and ]jA(,jL‘)T['B(I') S 7TA(.ZL‘)VB($)
1, otherwise
and

A—ppa B = {{min(a(2), vs(2)), max(up («), va(@)) |z € E}.



In some definitions below, we use functions sg and sg, defined by

1 ifz>0
sg(r) = ,

0 ifxz<0

0 ifxz>0
sg(z) =

1 ifz<0

The next definitions of instances of the “subtraction” operation are based on the
well-known formula from set theory:

A-B=AnNn-B

where A and B are given sets. In the IFS case, if the IFSs A and B are given, we
define the following versions of “subtraction” operation:

A—;B =AN—;B, andA—;’B = -, AN—B

where ¢ = 1,2, ..., 34.
Of course, for every two IFSs A and B, it is valid that

A~ B=A-"B,

because the first negation will satisfy the Law of Excluded Middle, but in the other
cases this equality is not valid.
All new subtractions are given in Table 1.

Table 1: List of intuitionistic fuzzy subtractions

{(z, min(pa(z), vp(z)), max(va(z), pp(2)))|2z € E}

{(z, min(pa(z),58(1p(z))), max(va(z), sg(ps(2))))|z € E}
{(z, min(pa(z), vp(z)),

maX(VA( ) B (x)-vp(x) + pp(2)?))|* € E}

E Agm yvp(z)), max(va(z),1 —vp(z)))|x € E}

L~ ~[—=~

cn\»bl\
—
8
E
;3

; (a(
7 [{@, min(ua(e), 58(1 — vp(2))), max(va(@
— [{(&, min(ua(@), 1 — pp(@)), max(va(e), jp (@)« € B}
| {(@, min(ua(2), 5815 (@), max (v (@), wp(@)) |z € B}




);

max(va(@), up(@).(ve(2)* + pp() + ps(e).vp(@))|w € E}
max(va(x), min(pp (), sg(vp(x)))))|x € E}

{(z, min(pa(z), sg(l — pp(r))),
{{z, min(pa(z),58(1 — vp(r))), max(va(z),5e(vp(x))))|z € E}

{(z, min(pa(z),5g(pp(x))), max(va(z),5g(1 — pp(x))))|r € E}
{{z, min(pa(2), vp(2), sg(pp(z)

{(z, min(pa(z),58(1 — vp(x))), max(va(z), 1 — vg(x)))lx € B}
{{z, min(pa(z), sg(vp(x))), max(va(z),5g(vp(r))))|r € B}
{(z, min(pa(z), sg(vp(x))), max(va(z),5g(1 — pp(x))))|r € E}
{{z, min(pa(z),52(1 — vp(r))),

{{z, min(pa (@), vp(2).(np(z) + vp(2))),
{(z, min(pa(x), 1 — pp(r),sg(up(2))), va(e))|e € B}

{(z, min(pa(z), 1 — pp(@)), va(z))|z € E}

max(va(x), min(up(x), sg(l — pp(@)))))|x € E}
{{z, min(pa(z), vp(z),sg(l — vp(z)))

{(z, min(pa(z), vp(x), sg(pp(@))), valz))|r € E}

max(v4(2), SE(L — pp()r € B}
max(v4(2),SE(L — pp(@))e € B}
{{w, min(ua(2), v5 (2)), va(@)) ]z € E}
{{@, min(pa (@), L — o (@), sg(15(@)));

M)l € B}

{{z, min(pa(z), vp(x),sg(1 — vp(x))), va(x))|z € E}

max(v4(z), min(1l — vp(x),sg(vp(z
{{z, min(pa(2), vp(2)),

7
10
7
11
7
12
7
13
14
7
15
7
16
7
17
7
18
7
19
7
20
7
21
7
22
7
23
7
24

)|z € B}

max(va(x), pp(x).(1 — pp(x)) +58(1 — pp(@))))|r € E}

{<1‘, min(ﬂA(x)v VB('r)
max(va (@), (1 — vp () vp(z) + e ()l € F)

max(va(2), pp (@).v5 (¢) + SE(L — up()))|z € B}

{{z, min(pa(x),1 - pp()),
{{@, min(pa(z), (1 — pp(2)).up(z) +52(1pB(2))),

max (va(x), pp(x).(1 = pp(2))-pp(r)

+58(up(r))) +52(1 — pp(z)

25
7
26
27
7
28
/
31




{(z, min(pa
max(va(x

{(z, min(pa(x), vp(x)), max(va(z), pp(x))|r € E}

{(z, min(sg(pa(z)),5g(up(2))),
max(5g(pa(r)), sg(ps(x))))|z € EY

{(z, min(ua(z)va(z) + pa(z)?, ve(x)),
maX(VA(a:).(uA(m).VA(m) + pa(x)?) +va(z)?,
pp(x).vp(x) + pp(x)?)|z € E}

{{z,min(1 — va(z),vp(x)), max(va(x),1 — vp(x)))|lz € E}

{{, min(sg(1 — va(2)), 58(1 — v (),
max(Sg(L - va(x)),se(L - vs(x)))|z € B}

),
{(z, min(sg(pa(z)),5g(1 - va(x))),
max(Sg(l — va(z)), sg(ps(x)))|x € E}

)
{(z, min(5g(1 — pa(z)),5g(1 — vp(2))),

max(5g(1 —va(2)), pp(v))) |z € E}
B(

T min(ia@), 1 — pp(@)), max(l —uA<m>,;§1)s<m Nz € B}

{«
3%mingsg(uA(w))@(uB(w))),max{@(uA(fv 1))z € E}

z, min(5g(va(z)),sg(1 — va(x))),
max(v4(x),1 —vp(x)))|z € E}
{(z, min(sg(va(z)), sg(vp(2))),

max(sg(va(z)),sg(vs(2))))|z € E}

+pa(®) + pa(@).va(z)) + (va(z).-(palz) +va(z)))),
vp(z).(uB(z) +vp(7))),

maX(VA(x)-(MA(m)JrVA( )-(pa(x)®.(va(x)? + pa(x)
+pa(@)va(@)? + va(@).(pa(e) + va(x))) + pa(z).va(z)
(va(@)? + pa(z) + palz).va(z)). (u (z) +va(w)),
pp(x).(vp(2)® + pp(x) + pp(x).vp(x))))|e € E}

{<ﬂf>min(uA($)-(VA(ﬂf)(2+MA($)+MA( z).va(z)). (A;A( x).(va(z)?
)

{{z, min(sg(1 — @), se(l — pp(@))),
max(sg(L - pa(x)), 521 — pp(2)))le € B}

5




{{z, min(5g(1 — pa(2)), sg(vp (@),
max(sg(va(z)),5g(1 — pp(x))))|x € E}

[, min(sg(1 — i (2)), 521 — v(@);
max(Sg(1 — va(x)),52(1 — pp(x))x € B}

{(z, min(sg(pa(z)),5g(up(2))),
max(sg(pa(z)),5g(l — pp(x))))|r € B}

{(z, min(sg(va(z)),5g(1 — vB(z))),
max(sg(va(z)),5g(va(x))))|x € E}

{{z, min(pa(z), sg(va(@)), ve(z), sg(up(r))),
max (min(va(z), sg(pa(x))), min(up(r), sg(ve(r)))))|e € E}

{{z,0,0)|z € E}

{{z,0,0)|z € E}

{{z, pa(z)sg(l — pa(r)),
max((1 — pa(z)).sg(pa(z)), min(up(z),
sg(l — pp(r)))))|r € E}

{(z, min(pa(z).sg(pa(2)), 1 — pp(x), sg(pp(r))),0)|z € E}

{{w, min(ua(@); 1 — pp()), 0}z € B}

);
{{z, min(1 —va(2),sg(va(2)), vp(z),sg(1 — vp(x))),
max(va(x)sg(l — va(x))), min(l — vp(x), sg(va())))|r € E}

{{z,0,0)|z € E}

{{z, min(pa(z).va(z) + 521 — pa(x)), vp(z)),
max (va(x)-(pa(x)va(r) +5g(1 — pa(@))) +5g(1 — va()),
pp(x)vp(x) +52(1 — pp(x))))|w € E}

{{z, min(pa(x), 1 — pp(r)),
max(((1 — pa(z)).pa(z)) +58(palz)),
pB(x).(1 — pp(x)) +52(1 — pp(w))))

{{z, min((1 —va(z)).va(z) +5g(va(z)), va(
max((1 = (1 —wva(x)).va(z)) —52va(z))).
+52((1 — va(x)).va(z) +52(va(x))),

(1 —vp(x)).vp(z) +5g8(vp(2))))|r € E}

{{z, min((pa(2).(pa(r).va(z) +5g(1 — va(z))) +5g(1 — pa(z)))
(pa(@)va(e) +58(1 —va(z))) +52(1 = pa().(pa(z).va(z)
+5g(1 — va(x))) —5g(1 — pa(x))), pp(x).va(z)
+5g(1 — vp(2))), max((pa(x).va(r) +5g(1 — va(@)))-(na(z)
(pa(@)va(e) +52(1 —va(@))) +52(1 = pa())).(pa(z) va(z)
+5g(1 — va(x))) +5g(1 — pa(e)-(pa(e)va(e) +5g(1 — va(z)))
—Sg(1 — pa(@)))) +58(1 — pa(@)va(z) —58(1 — va(2))), pp(2)
(pp(x).vp(r) +58(1 — vp(r))) +58(1 — pp(x))))|z € E}

6




{(z, min(((pa(z).(pa(z).va(z) +58(1 — va(z))) +5g(1 — pa(x)))
pa(@)va(@)), pp(r).vp(z)),
max(pa () va(e) (pa(e)-(pale).va(z) +5g(1 —va(x)))
+5g(1 = pa(@)))-pa(z).va(r) +5g(1 — pa(@).(pa(z)va(z)
+5g(1 —va(x))) —sg(l — pa(z )))) + Sg(l — (pa(z).va(z))),
ps(x)-(pp(x)vp(x) +52(1 — vp(x))) +58(1 — pp(2)))|x € E}

) )
{(z, min((1 — (1 = pa(z)).pa(z ) s2(pa(@)))-((1 — pa(z))
pa(z) +5g8(pa())) +52(((1 — pa()).pa(z) +5g(nalz)))),
(1 = pp(x))-pp(x) +58(us())),
max(((1 = pa(@)).pa(r) +35g(pa(@))) (1 = (1 = pa@)).pale
—5g(pa()).((1 = pa(z)).pa(z) +52(pa(z))) +52((1 — palz )))

)

)
)
pa(x) +5g(pa(x)))) +5g8(1 = (1 = pa()).paz) —5g(palz)))
p(x).(A—pp(x)).pp()+58(kp(2))) +58(1—pp(x)))|x € E}

9

{{, min((T = (1= a(@))-2a ()1 — (@) fa (@),

(1= pp(x)).ps(r)),
max(((1—pa(z)).pa(x).(1—(1- )-pa(@)).(I—pa(z))

pa(x
pra(z) +58((1 — pa(w)).pa(r))) + zf);(l — (1 = pa(z)).pa(x))),

pp(x) ((1=pp(r)).up(2)+58(pp(x)))+5g(1-pp(x)))) v € E}
{(z, min(((1-va(z)).(va(z).(1-va(z)) + 5g(1-va(7)))
+5g(va(2))).(1 = (1 —va(z)).(va (). z))
+5g(1 = va(z))) —sg(va(z))) +5g(1 (1—VA($))
(va(e) (1 —va(z)) +5g(1 - VA(x))) —5g(va(x))),
vp(x)-(1 — vp(x)) +5g(1 — vp())),
max((1-(1=va(z)).(va(2).(1=va(z)) +58(k va(z)))
Sg(va(2)))-((1 = va(z)).(va(@).(1 = va(z)) +58(1 — va(z)))
+5g(va(2))).(1=(1-va(x)).(va(z).(1-va(z))+5g(1-va(z)))
—5g(va(x))) +sg(1-(1-va()).(va(z).(1-va(z))
+5g(1-va(z)))—s2wa(2)))) +58((1 — va(@))(va(z)
(L —wa(@)) +5 (1—VA($)))+Sg(VA( ), (1=vp(2)).(vs(z)
(1=vp(z)) +5g(1-vp(z))) +58(vp(x))))|r € E}




=34 | {{z, min(((1—va(2)).(va(z).(1=va(z)) + 5g(1-va(z)))
+5g(ra(2))).(1 = (1 —va(2)).(va(@).(1 = va(z))
+52(1 —va(z))) —sg(va())),
vp(2).(1 = vp(x))), max(((1 - (
+5g(1 —va(z))) —sg(va()))-(
(1 —va(z)) +58(1 —va(x))) +52
(va(x).(1=va(z))+58(1—va (96)
(va(z).(1=va(z)) +5g(1-va(z )
+5g((1=va(@))-(va(z).(1=va(z) +_(1—VA(9C
(1=vp(z)).(vp(2).(1 - vp(2)) - )
+58(vp(2))))|z € E}

1-
(1—1/

We immediately see that operation —pg; does not occur in Table 1, while
operations —pgre, —; and —4 coincide.

3 Main results

Initially, we give the list of all intuitionistic fuzzy implications (see Table 2). They
generate 34 different negations, given in Table 3. The relations between the im-
plications and negations are shown in Table 4.

Table 2: List of the intuitionistic fuzzy implications

S [ max (@), m (A (@), i (@), min(a(z), 75 @) € B}
—o | {{z,58(pa(z) — pp(x)), vp(x) sg(pa(z) — pp(x)))lx € E}
=3 | {(z,1 = (1 = pp(x))sg(pa(z) — pp(2)))),

vp(x).sg(pa(x) — pp(x)))|z € E}
—a | {{z, max(va(2), pp(2)), min(pa(z), vp(@)))|lw € E}
—5 | {(x,min(1,va(x) + pp(x)), max(0, pa(z) + vp(z) — 1))|z € E}
S5 [ {2,0a() + 1#a@ps @), pa@vs@)e € B}

(
ma. MA( )7 VA(‘T))7

=7 | {{z, min(max(va(z), pp(r)),
max(up(x), vp (e )))), max (min(

x(
n(pa(z), ve(2)),
min(pa(r), va(@)), min(pp(z), vp(z))))|z € B}
=8 {<m71—(1—mm (#), pp(2)))-sg(pa(z) — pp(z)),

(va
max(pa(z), vp(z))sg(pa(z) — pp(r)),
sg(vp(z )—VA( )z € E}

—9 | {{z,va(@)+pa(e)’wp(@), pa(e)va(@)+pa(e)’vp(x)|z € E}




—10

{(z, pp () 5g(1 — pa(x))
+sg(1—pa(@)).(g(1—pp(x)) + va(z).sg(1-pp(x))),
vp(x) Sg(1 — pa(x))+pa(r)sg(l — pa(r)).sg(l — pp(x)))lr € B}

{(z,1 = (1 = pp(x))sg(pa(r) — pa(x)),
vp(x)-sg(pa(r)—pp(r))sg(vp fv) A(x)))|x € B}

—12

sg(v
{{z, max(va(x), pp(r)), 1 — max(va(z), /)L B(2)))|z € E}

—13

{{z,va(z) + pp(x) — va(e).pp(@), pa(z).vp(@))|r € E}

—14

A(T)-p
{(z,1 - (1 - pp(x))sg(pa(z) — pp(z))
—vp(2) 58 (pa(r) — pp(x)).sg(ve(r) — va(w)),

—15

vp(x)sg(vp(z) — VA( )|z € E}
{{z,1 —min(va(z), up(r))) .

sg(sg(pale)) — pp(x)) + sg(v va(z
)sg(vp(z) —va(z)),

B(x)) —
min(va(z)), pp(x))-sg(pa(@) — pp(x)

1= (1 —min(pa(z), vp(2)))sg(5g(pa(z) — pp(r))
+5g(vp(x) —va(x))) — max(pa(z), vp(r))5g

—16

5(2))52(na (@) — pp ()
SE(vp(x) — vale >)>>|a: € B}

—17

{ (2, max(sg(pa(z)) ))( x)), min(sg(pa(x)), vp(x)))|z € E}
(

{(z, max(va(x),
z)?,vp(x)))|x € B}

—18

e
min(pa(z).va(z)+ua
[, max(va(e), a5 (@), (1 — va(@), vo @ € B}

—19

)
{(z, max(1 — sg(sg(pa(z)) + sg(l —va(x))), np (@),

—20

g
min(sg(l — va(x)),vp(x)))|x € E}
|{(90= mE‘f;X@(MA(w))a sg(pp(x))), min(sg(pa(z)),se(us())))
T e

—21

{{z, max(va (), pp(z).(up(r) +vB(2))),
min(pa(z).(pa(z) +valz)), ve(z).
(up(x)? + vp(x) + pp(z).vp(2))))|x € E}

—22

{{z,max(vs(x),1 —vp(x)),min(1 — va(x),vp(z)))|lx € E}

—23

{{w, 1 — min(sg(L — va(2)),5e(L — v()));
min(sg(1 - va(@)),Sg(L - vp())) |z € E}

{{z,52(pa(r) — pp(2)).52(va(2) — va(2)),

—25

sg(pa(z) — pp(x))sg(vp(x) —va(z)))|r € E}
{{z,max(v4(x),s

s2(pa(r))-5g(1 — va(z)),
p () 5g( )

(z

)
B(

—26

vp(2)Se(1 — pp(2))),
(A (@), 75 ()

|r € E}
{ (, max(sg(

—27

—va(@)),sg(us())),

1 —va(2)), pp(x)), min(sg(pa(z)), ve(z)))|z € E}
{(x, max(sg(1
min(sg(pa(z)),5g8(1 —vp(z))))|z € E}




{(z, max(sg(1 — va(x)), pp(x)), min(pa(z),ve(r)))|z € E}

( D.s
{{z, max(52(1 — va(@)), 521 - 16 (),
min(pa (), 52(1 - vp(x)))e € E}

);
{{z, max(1 — pa(z), min(pa(r), 1 - vp(z))),
min(pa(x), vp(x)))|r € E}

{(z,5g(pa(x)tvp()-1), vp(z)sg(pa(z)tvp(r)-1))|x € E}

(2,1 — vp(@)se(ua@) + vslo) — 1),
vp(2).sg(ua(@) + vp(z) — L)le € B}

2,1 — min(pa(a), vp(@), min(a (@), v5(@))) [z € B}

{(
{{z,min(1,2—ps(x)—vp(x)), max(0, pa(x)+vp(x)—1))|z € E}
{(z, 1 — pa(x).vp(z), pa(z).vp(z))|s € B}

{{z,min(1 — min(p4(z), vp(x)),

max(pa(z), (1 — (@), max(l - v (), vs (@),
max(min(ua (), vp(x)), min(pa(z), 1 — pa(z)),
min(l — vp(z),vp(x))))|z € E}

~—

(o, I~ max(ua(2), vp (@) sg(ua@) T vp(@) — 1),

~—

—738

max(pa(x), vp(x))-sg(pa(e) +vp(x) — 1))z € E}
{{z, 1 — pa(2) + (pa(@)?.(1 — vp(2))),

—39

pa(@)-(1 = pa(@)) + pa(@)vp(@))o € B}
(o, (L~ (@) 381 — pa(@)) + se(d — 1a@)-GE 5 (@)
(1 — pale)).sg(vp(a) >( v () SE(L — pa(e)))

—40

)
T pa(e).sg(l - uA<x2. g(vs(2))e € E}

—41

(@, 1-sg(ua@) tvp(@)-1), I-sg(ua(@) tvp@) 1)z € B}
{(z, max(5g (14 (@)), (1—v5p (@), min(sg(ua(@)), v (@) € B}

—42

{(z, max(sg(pa(z)),sg(l — vg(z))),

—43

{{z, max(sg 1 —vp( in(sg(pa(r)),vp(x)))|z € E}

—44

X m
X m

) )
) (
min(sg(pa(z)),58(1 — vp(x))))|r € E}
(na(z) )
{(z, max(5g(pa(r) )
(ra(z) )
Sg

);
); 1 —vp( in(pa(z),vp(r)))|z € E}
{(z, max(sg(pa(x)), S:‘(%(VB(HC) );

—746

min(pa(r),5g(1 — vp(2)))|z € E}
{{z, max(va(z), min(1 — va(z), up(r))),
1 — max(va(z), pp(x)))|z € E}

—47

{(z,52(1 — va(x) — pp(2)),
(1 — pp(x))sg(l —va(z) — pp(x)))|z € EY

—748

{{z,1 = (1 = pp(x))sg(l —va(r) — pp(x)),
(1 — pp(x)).sg(l —va(z) — pp(@)))|z € E}

—49

{{z,min(1,va(z) + pp(x)), max(0,1 — va(x) — pp(z)))|x € E}

—750

{(@,va(@) + pp(@) — val()up (@),
1 - va(e) - pp(e) + vale) s (@))le € B)
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{(z, min(max(va(z), up(z)),
max(1 — va(z),va(z)), max(up(z), 1 — pp(x))),
max(l—max(l/A( ), (), min(1 — va(z),va(z)),

), min
min(pp(z),1 — pp(@))))|z € E}
{(z,1-(1- mm( va L)L“) 1p(2)))-sg(l —va(z) — pp(z)),

(
1 — min(va(e), pp(@))-sg(l — vale) — pp(@)e € B}
{{@,va(a) + <1—uA<(x>> )

pB(x)
A(x))".(1 = pp(x)))|z € E}

) ( g —pp(2)) + va(r).sg(l-pp(r))),
) + (1—va(z))
xr € E}

AT
Sg(VA(z’)) g(1- /(L

|
{(z,1 — sg(l—va(x)—pp(2)), 1 —5g(1 —va(z) — pp(x)))|z € E}

{{z,max(5g(1 — va(x

(B (),
min(sg(1 — va(z)), )

{(z, max(5g(1 — va(x)),
min(sg(l — va(x)),sg

{{z,max(5g(1 — va(z)),sg
1 — max(va(z), up(x)

{(z, max(5g(1 — va(x)),
(1 — max(va(z), up(x

{7, max(sg(1 — va(z 2) ,52(1 — pp(2))),

min(1 — va(z),58(up
):va(x))), min(vp(z),pa(x)))|x € E}

{(z, max(pp (), min(vp(z
{(z,5g(vp(x)—va(x)), pa(z) sg(vp(x)—va(r)))|z € E}

(o~ (1 va(2)sews (@) - val@),
ua(z) sg(vp(a) — va(x)) |z € B)

z)))
{(z, pp(z) + vp(x) va(®), vB(2) pa(®))|7 € E}

{{z, 1=(1—min(up(z), va(x))) sg(vp(z)—va(r)),
max(vg (), pa(@)).sg(ve(x)—va(@)) sg(pa(r)—pp(@)))|z € B}

{(, n5(2) + vp(2)va(2),
vp(x)-up (@) +vp (@) pa(x))|e € B}

{(z,va(z)3g(1-vp(2)) + sg(1-vp(z)).(58(1-va(z))
+up(z).sg(l —va(z))),

pa(z)5g(1 — vp(z)) + vp(z).sg(l —vp(z))

sg(l —vy(x)))|x € E}

—68

{{z,1 = (1 - va(2)).sg(vp(z) — va(z)),
pa(x).sg(vp(r) — va(x))sg(pa(r) — pp(x)))|r € B}
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{(z,1 = (1 —va(2))sg(vp(z) —va(x))
—pa(®).5g(ve(x) — va(z))sg(palr) — ps(z)),
pa(@).sg(pa(r) — pp(x)))le € E}

{(wvmaXEQ(VB(fv)), va(z)), min(sg(vp(r)), pa(@)))|z € E}

{{w, max(up (), va(2)),
min(vp (). (2)+vp(2)% pa(@)) |z € B}

{{w, max(up (@), va(@)), min(l — pp (@), pa@))e €

{{z, max(1 — max(sg(vp(z)), sg(1 — pp(2))), va(z)),
min(sg(l — pp(@)), pa(x)))lx € B}
A

Al
{(z, max(5g(vp(z)), sg(va(z))),
min(sg(vp(r)),58(va(z))))|z € E}

{{z, max(pup (), va(z).(va(z) + pa(x))),
min(vp(z).(vp() + pp(2)), pa(z)-(va(@)? + pa(z))
tva(@).pa(z)))|e € B}

{{w, max(up (@), L — pa(@), min(L — ap (), pa(@)) [z € B}

{{z, (1 — min(sg(1 — pp(2)), 521 — pa(@))));
min(sg(1 — up(x)),5E(L — pa(x)))le € B}

{{z, max(5g(1 — pp(x)), va(x)), min(sg(vp(x)), pa(x)))|z € E}

(52 )
{(z, max(sg(1 — up(x)), sg(va(x))),
min(sg(vp(z)),5g(1 — pa(x)))|x € E}

{(z, max(sg(1 — pp(2)),va(x)), min(vp(x), pa(r)))|z € E}
s2(1 — pp(2)),58(1 — va(z))),
min(vp(r),5¢(1 — pa(x)))|x € E}

(
(

{(z, max

);
{{z, max(1 — vp(x), min(vp(z), 1 — pa())),
min(vp(x), pa(x)))lx € E}

(@525 (@) + pal@) — 1), 1a(@) 5805 (@) + pa@) — )z € B}

{{x,1 — pa(x).sg(vp(x) + pa(z) + 1),
pa(z).sg(vp(z) + pa(z) + 1)z € E}

—785

{{z,1 —vp(z) +vp(@).(1 — pa(2)),
vp(2).(1 —vp(r)) +vp(@)*)|r € B}

—86

{{z,(1 = pa(z))5g(1 —vp(2))
+Sg(1 —vp(x))5g(pa(x) +min(l —vp(x),sg(nalz)))),

—87

S )
pa(@)5e(1 — vp(r)) + vp(x)sg(l — vp(x))sg(pa(@)))|r € E}
{(l’ max(5g(vp(x)), 1 — pa(x)), min(sg(vp(r)), pa(@)))|z € B}

—~|—

X
ZT

);
2)>Sg(1 — pal(x))),

—ss | {{z, max(3g(vp

min(sg(vp(z)),sg(1 (z)|z € E}
—s9 | {(z, max(sg(vp(z)),1 — pa(z)), min(vp(z), pa(z)))|z € £}
—90 | {(z, max(sg(vp(z)), Sg(uA( )

min(vp(z),5g(1 — pa(x))))|z € £}
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—91

[, max(up (), min(1 — pp(), va(@)),
1 — max(up(x), va(x))|z € E}

{{z,52(1 — pp(z) —va(z)),
min(l — va(z),sg(l — pp(x) —va(@))))|e € E}

—93

{{&, 1= min(L — va(@), se(1 — jip(x) — va(@)));
min(l = va (@), se(l — pp(x) — va(@)|z € E}

—94

{{, np(@) + (1 — pp(2))*.va(2),
(1 — pp(@))-up(@) + (1 — pp(@))*(1 — va(x)))|z € B}

—95

{(z, min(va(z),5g(up(2))) + (sg(up(@))-(5g(1 — va(z))
+min(pp(z),sg(l —va(z))))),

(min(1 —va(z),5g(np(2))) + min(min(l — pp(r), sg(us(2))),
sg(l —va()))|x € E}

—96

{{z, max(sg(1 — pp(z )) A(z)
min(sg(l — pp(2)), 1 (:v)) |z € B}

—97

);

)
{<w,maX(@(1—uB(w)) g(va(z))),
min(sg(1 — pp(2)), S_)()V Az )));\m € E}

—o9s | {{xz,max(sg(1 — pup(x)),va(x)
(1 — max(up(x), va(e))))|lx € E}

—o9 | {{z, max(5g(1 — pp(x)),5g(1 — va(z))),
min(1 — g (x), 52(va(2) | € B}

—100 | {(z, max(min(va(z),sg(pa())), ps(x)),
min(min(ua(z),sg(va(z))), ve(z)))|z € E}
=101 | {(@, max(min(va (@), sg(pa(@))), min(up(z), sg(vs(2)))),
min(min(pa(2), sg(va(z))), min(vp(z), sg(pus(2)))))|z € E}
—102 | {{z, max(va(z), min(u (33)>Sg( B(2)))),
min(pa(z), min(vp(z),sg(up(z)))))|z € E}
—103 | {{z, max(min(1 — pa(z),sg(pa(z))),1 —vp(z))
min(pa(z),sg(l — pa(z)),ve(z)))|z € E}
—104 | {(z, max(min(1 — pa(z),sg(pa(z))),
min(1 — vp(x),sg(ve(z)))),
min(min(pa(2), sg(l — pa(z))),

min(vg(z),sg(l —vp(x)))))|z € E}

—105

{{z, max(1 — pa(z), min(1l - vp(z),sg(vp(z)))),
min(pa(z), min(vp(z),sg(l — ve(r)))))|z € E}

—106

{{ar, max(min(va(e), sg(1 — va(@))), w (@),
min(min(l - va(z), sg(va(@)), 1 - up())le € B}
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—107

{{z, max(min(v4(x),sg(1l — va(x))),
min(pp(z),sg(1 — pp(2)))),
min(min(1l — va(z),sg(rva(z))),
min(l — pp(z), sg(ps(2))))) |z € E}

—108

{{ar, max(va (), min(up («), sg(1 — up(@));
min(l - va(e), min(1 - pp(), sg(up(@))le € B}

—109

{(z,va(e) + min(sg(1 — pa(x)), pp(x)),
pa(x)va(e) + min(sg(l — pa(x)), vp(x))))lr € E}

—110

{(z, max(va(z), up(z)),
min(p4(w).va ar)+sg(1—uA( ), vB(z)))|z € E}
sg(1 — up(2))),

—111

{(z, max(va(x), pp(z).vp(r) +
B(2)-(up(x).vp(z)

+5g(1 — pp())) +5g(1 — vp(x)

—112

min(pa(z).va(z) +58(1 — pa(x)),v
z) )))>|33 € L}

)
{(z,va(®) + pp(z) —va(z).pp(c),
pa(x).va(@) +58(1 — pa(x)).vp(z))|e € B}

—113

)+ («
{(@,va(e) + (p(@) w5 (@) — valo).
(15(2).vp(x) +5E(L — pp(x))).

(1a(@)wa(@) +52(1 — pa(@))-(vs (). (up(@) s ()
+52(1 — pp(2))) + (L — vp())))|z € E}

—114

)
{(2,1 = pa(r) + min(sg(1l — pa(z)), (1 —vp(2))),
(pa(@).(1 = pa(r)) + min($g(1 — pa(z)),vp(2))))|z € B}

—115

{(z,1 — min(pa(z), vp(x)),
min((pa(@).(1 = pa(r)) +58(1 — pa(x))), ve(x)))|r € E}

—116

{(z, max(1 — pa(z), (1 - vp()).vp(z) +52(vp(2))),
min(pa(z).(1 = pa(z)) +5g(1 = pa(@)),

vp(x).((1 — vp(z)).va(z)

+5g(vp(x))) +52(1 — vp(2)))|x € E}

—117

[, I — pa(@) - v5(@) + pal0) v5(@)
(1a(@)-(1 — pa(a)) +SEQL — pa(a)))vp (@))e € B}

—118

{(@, (1 = pa(@)) sg(vs () + pa(@) vp(@).(1 ~ vs(2),
(a(x) = pa(z)® +58(1 — pa(x)))-(1 - vp(z)).vp(z)?
+5g(1 — vp(2))) +58(1 — vp(@)))|z € E}

—119

|
{(z,va(z) + min(sg(va(z)), pp(2)),
(1 — va(z))va(z) + min(5g(va(r)), 1 — pp(x)))|x € E}

—120

{{w, max(va(a), up (@),
min((1 - va(2))-vale) + 58a(@)),1 - pp(@)|z € E}

—121

( )
{{z, max(va(z), up(z).(1 — pp(x)) +52(1 — pup(z))),
min((1 —va(z)).va(z) +52va(z)), (1 — pp(e))-(u5(z)
(1 = pp(x) +58(1 — pp(x))) +58(up(x))|r € E}
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—122

(z).pB(z),

(,va(z) + pp(r) -
( )-(1 = pp(x)))|z € E}

1 —va(x))valz

—123

{ VA

( ) +38(va(z

{(z,va(@) + pp(z).(1 — pp(z)) — valz)
(uB(@).(1 = pp(z)) + (1 — us(7))),
(1 =va(z))va(z)+ Tzé( ( ))))) (1 = pB(@)).(1(2).(1 — pB(2))

(
+5g(1 — pp(r)))) +58(up(2)))|x € E}
sg

—124

S
{{z, pp(z) + min(sg(1 — vp(x)), va(x)),
vp(x).pp(r) + mlni_(l — vB(x)), 4

—125

g @) € B}

[, max(u (), va(2))

min(vp(2) 5 (@) + SE(L - (), pa(@))e € E}
1

—126

{(z, max(up(x), va(r).pa(r) +35g(1 — va(x))),
min(vp(x).pp () +5g(1 — vp(z)), pa(z).
(va(z).palr) +5g 1—VA( ) +358(1 — pa(@))))|z € E}

—127

{{z, up(z) + va(z) — pp(x)va(z),
(vp(2).p ()+sg1—VB( )-pra(x))|x € B}

—128

{(z, pp(x) + va(z).pa(z) — pp(w).

(va(z).p ()+Sg1—VA( )))

(vp(2)-pp(r) +5g(1 — vp(2))).(pa(x).(va(2).pa()
+5g(1 —va())) +5g(1 — pa(x)))|x € E}

AA\_/A\_//‘\

—129

)|
{{z,1 —vp(z) + min(sg(l — vp(z)), 1 — pa(z)),
vp(x).(1 — vp(r)) + min(sg(l — vp(x)), pa(r)))|z € E}

—130

{(@,1 - min(vp (@), 1A ().
min(vp(2).(1 - vp(e)) + 521 - vp(@)), pa(a)))le € B}

—131

{(z, max(1 —vp(2), (1 = pa(r)).pa(z) +5g(na(2))),
min(vp(z).(1 —vp(x)) +5g(1 - VB($)>)| pa(e)-((1— pa(z))

—132

pa(@) +58(pa(r))) +58(1 = pa(z))
{(z,1 — pa(z).vp(x),
(vp(2).(1 — vp(x)) +5g(1 — vp(x)))-pal@))|r € B}

—133

(

{{z, (1 —vp(z) + (1 = pa()).palz)))
—((1 = wp(2)).((1 = pa()).pa(z)) + 52
(vp(2)-(1 - vp(2)) g(l — vp(x)))-

S

+5
+58(pa(z))) +§(1 — pa(z))))|x

—134

{(z, pp () + min(sg(up(z)), va(x)),
(1- uB(z))-uB(m) + min(Sg(pp(x)), 1 —va(@)))|r € E}

—135

{{x,max(pp(x),va(z)),
min((1 — pp(@)).pp(zr) +58(1p(x)), 1 —va(z)))|z € E}
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=136 | {(z, max(up(x),va(e).(1 — va(e)) +5g(1 —va(
min((1 — pp(z)).pp () +52(ns(2)) )
(va(x).(1 = va(x)) +5g(1 —va(z))
=137 | {2, uB(2) +va(r) — pp().valz),
((1 = pp(@))-ps(r) +58(1B(2)))-
—3s | {(z, pp(2) + va(z).(1 - va(z))
—pp(x)-(va(e).(1 — va(z)) +5g(1 — va(z))),
(1= pp(x))-pp(r) +5g(up(1)))
(1 =wa(@))-(va(z).(1 = va(z))
+5g(1 — va(x)) +5g(va(x))))|x € E}

Here, following [5], the full list of implications is given, because in the previ-
ous research of the author there are some misprints in the list of implications, that
are corrected here .

Table 3: List of intuitionistic fuzzy negations

-1 | {{z,va(@), palz))|z € E}

2 | {{(z,58(pa(2)),sg(pa(z)))|z € £}

-3 | {{z,va(2), pa(z).va(z) + pa(z)*)|z € E}

4 | {{&,va(@),1 —va(z))|z € E}

-5 | {{@,58(1 —va(x)),sg(l —va(z)))|z € E}

—6 | {{z,58(1 —va()),sg(pna(z)))|z € E}

7 | {{z,58(1 —va()), pa(z))|z € £}

s | {{@, 1 — pa(@), pa(z))|z € E}

9 | {{z,5g8(na(@)), pa(z))|z € E}

—10 | {{#,58(1 —va(2)),1 —va(z))|z € E}

11 | {(z,sg(va(z)),58(va(z)))|z € £}

—12 | {{z,va(z).(va(z)+pa(z)),
pa(x).(va(@)*+pa(@)tva(@).pa(@)))le € E}

—13 | {(@,sg(1 — pa(x)),58(1 — pa(z)))|z € E}

14 | {(z,sg(va(z)),58(1 — pa(z)))|z € £}

—15 | {(z,58(1 —va(z)),58(1 — pa(2)))|z € E}

—16 | {(z,58(na(x)),58(1 — pa(z)))|z € £}

—17 | {(z,58(1 —va(z)),58(va(2)))|z € £}

—1s | {(z, min(va(x),sg(pa(®))), min(pua(z), sg(va(z)))) |z € £}

—19 | {{z, min(va(z),sg(pa(z))),0)|x € E}

=20 {<957VA( ),0)|z € E}
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=21 | {({z, min(1 — pa(x), sg(pra(z))),

min(pa(z),sg(l — pa(z)))) |z € E}

—22 | {{z, min((1 — pa(z)),sg(pa(z))), 0)|z € E}

23 {<x71_NA(‘T)70>“T EE}

=24 | {(z, min(va(x),sg(l —va(z))),

min(1 — va(z),sg(va(z))))|x € E}

95 | {{z,min(v4(x),sg(l —va(zx))),0)|z € E}

—26 | {{z,va(2), pa(@).va(z) +58(1 — pa(z)))|z € E}

—o7 | {{@ 1 — pa(@), pa(@).(1 — pa(x)) +58(1 — pa(z)))|z € £}
—28 | {{z,va(z), (1 — va(z)).va(z) +5g(va(z)))|z € E}

=29 | {(z,va(z).pa(z) +3g(1 — va(z)),

pa(@).(va(@).pa(z) +58(1 — va(z))) +58(1 — pa(z)))|z € E}
=30 | {{z,va(z).palz),

pa(x).(va (@) pa(e)+5g(1 — va(@)))4+58(1 — pa(@)))|x € E}
—31 | {2, (1 — pa(@)).pale) +sg(pa(z)),

pa(z) (1 = pa(z)).pa(z) +58(pa(@))) +58(1 — pa(z)))|z € B}
—32 | {2, (1 — pa(@))-palz),

pa().((1 = pa(@)).palr) +58(pa(@)))+5g(1 — pa(x)))|r € E}
—33 | {(,va(@).(1 —va(e)) +58(1 —va(z)),

(1 = wa(z)).(va(@).(1 - va(z))

+58(1 — va(z)) +58(va(e)))|z € E}
—3a | {(z,va(@).(1 —va(e)),

(1 —wa(2))-(va(@).(1 — va(x))+5g(1 — va(z)))

f5g(va(x)))|x € B}

Table 4: Correspondence between intuitionistic fuzzy negations and implications

71| TP, T4y 7?5, 776, 77, 7105 713, 761, ~7635 ~7645 ~7665 7675
768, 769, 770, 771, 772, 773, 778, 780, 7124, 7125, 7127
9 | 2, 73, 78, 711, 7165, 720, 731, 732, 737, 740, 741, 742
3 | 9, 17, 21

T4 | 12, 7718, T722, 7465, 749, ~7505 751, 753, 754, 791, 793,
—94, 795, —796, 798, 7134, 7135, 7137

5 | 14, 715, 719, 723, 747, 748, 752, 755, 7565 757

6 | 724, 726, 727, 765

7 | 725, 728, 729, 762

T8 | 730, 7733, 734, 735, 736, 738, 739, 776, 782, 784, 785,
—786, 7875 789, 7129, 7130, 7132
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9 | 743, 744, 745, 783

10 | —7585 759, 760, 792

711 | 774, 797

712 | 775

13 | 77, 788

14 | 779

15 | 781

16 | 790

17 | 799

718 | —7100

719 | —101

20 | —7102, 7108

21 | —7103

22 | 7104

23 | 7105

24 | 7106

25 | 7107

726 | 7109, 7110, —7111, —7112, 7113
727 | —7114, 7115, —7116, ~7117, —7118
28 | 7119, ~7120, —7121, ~7122; —7123
729 | 7126

30 | 7128

31 | 7131

32 | 7133

33 | 7136

34 | 7138

Now, we introduce the definitions of the new “‘subtraction” operations. As a
basis of the new instances of this operation, we use the formula from classical set

theory

where A and B are two IFSs. Therefore, 134 new “subtraction” operations can
originate. This process is difficult, having in mind the very complex forms of
some implications and negations from Tables 2 and 3. By this reason, here we
introduce the definition of the first 14 new instances of the “subtraction” operation

A—-B=-(A— B),

(see Table 5) and the rest definitions will be given in future.
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Table 5: List of the intuitionistic fuzzy subtractions

Tomin(jia(2), v <( ), max(va (@), min(ia(@), ip(@)) 1€ B}

B
,sg(pa(@) — pp(x)),58(pa(z) — pp(@)))|* € E}
B

x,max(va(x), up(x)), min(ps(x),vp(z)))|x € E}
z, max(0, pa(x) + vp(z) — 1), min(1, va(z) + pp(x)))|z € E}

{« (z

{« ) — kB(z))

{(z,5g(pa(x) — pp(x)),58(pa(r) — pp(2))|x € B}
{« ( )

{«

{«

x, pa(x)v ()VA( ) +
{(z, max(min(pa (), vp(x)), min(ua(z), va(z)),

pa(@)pp(z))|x € E}
fLA )), mi
min(up(z),v (( )))) min(max(va(z), up(z)),

(
max(pa(z), va(x)), max(pp(x), v(z))))|x € E}
{(z, (1 = sg(min(va(z), pp(2))))-sg(pa(x) — pp()),
Se(jua(@) — (@) + sg(min(va (@), us(2))))
sg(pa(z) — pp(@)))|e € B}

{(z, pa(z).v ( ) + na(@)’vp (),
pa(@)va(@)? + pa(@)va(@)vp(r) + pa(@)’va(@)ps(z)
+ha(z) s @)y (w)

—10

Fva(n)? + 2 + pa(2)?va(@)up(@) + pa(e) ps(@)?)e € B)
[, vp (@) 580 — 11a@)Ha(w)sg (1 — pa@))-s2(l — pp()),
15(2) SE(L — pa(e)) + sg(l—pa(a)).(SE(1—pp()) + vala)
sg(l—up(@)z € B}

—11

{(z,5g(pa(x) — pp(@)),58(pa(r) — pp(2)))|r € E}

12

{{z, 1 — max(va(@), pp(x)), max(va (@), pp(x)))|x € E}

—13

{(z, pa(@).vp(x), va(z) + pp(r) — va(e).pp(x))le € B}

14

{(z,52(1 — vp(2)sg(vp(z) — va()),
sg(l — vp(z).sg(vp(x) —va(x)))|z € E}

—15

{(z,52((1 — min(pa(z), vp(2)))-se(5g(pa(x) — pp(x))
+5g(vB(z) — va(z))) — max(ua(z), vp(r)).s ( Alx) = pp())
Sg(vp(r) —va(e))),

sg((1 — min(pa(z), vp(x)))sg(2(pa(z) — pp(r))

+5g(vp(z) —va(e))) — max(ua(z), vp(z)) sg(pa(e) — pp(z))
Sg(vp(x) —va(x))))lr € B

—16

S
{(z, sg(max(sg(pa(z)), ps(x))),
sg(max(sg(pa(@)), pp(r)))|x € B}

—17

{{z, min(pa(z)va(@)+pa(z)?, vp(z)),
max(va(z), pp(x)). min(pa(z).va(z)+pa(z)?, vp(z))
+max(va(z), up(z))?)|z € E}

—18

|
{{z,min(1 — va(z),vp(x)), max(va(x),1 — vp(z)))|z € E}

19




—19

{(z,5g(1 — min(sg(1 — va()), ij;( x))),

—20

sg(1 —min(sg(l — va(x)),vp(x))))|x € E}
{(z,sg(max(sg(pa(x)), sg(un(2)))),
sg(max(sg(pa()), sg(ps()))))|= € E}

—21

)
{{r, min(ua(@)-(ua(@) + va (@), v (@)
(up(@)? + (@) + pp (@) vp()),
max(v4(2), (@) (1 (0) 45 (). min (pa (). (1 (2)+va(e)),
vp(2).(up (2)? + vp (@) + np(z) vs(@)))

+ max(va(e), pp (). (us(@) + vp (@) € E)

22

{{z,min(1 — va(z),vp(x)), max(va(x),1 — vp(x)))|x € E}

—23

{(z,5g(1 — min(sg(1 —va(x)),52(1 — vp(x)))),
sg(1 — min(sg(1 —va(z)),5g(1 — vp(x)))))|z € E}

—24

1
{(z,52(1 — sg(pa(e) — pp(r))sg(vp(z) — va(x))),
sg(sg(pa(z) — pp(x)). Sg( B(7) —va(x))))lx € E}

—25

{{w,52(1 — min(a(@), v ()
1 va(e)),

—26

max(v4(x), 5214 () SE(L — v
115(2) SE(vs () SE(L — () >;|) . E}
)|z € E)

—27

{(z,5g(1 — min(sg(pa(z)),vs g
1 —vp(z)))),

—28

s(max(Sg(1 — va(e)), 15(x)
{(z,5g(1 — min(sg(pa(z)),5g(

sg(max(sg(1 — va(x)),sg(us()))))|x € E}
{<x7@(1 —min(pa(z), vp(z))),

max(5g(1 —va(z)), pp(2)))|z € E}

29

{{z.52(1 —min(a(2),52(1 — v5(@));
max(Sg(L — va(x)), 521 — pp(@))x € E}

—30

{{x,min(p(z), max(1 — pa(z),vp(x)),
1 —max(1l — pa(x), min(pa(z),l —vp(z))))|lz € E}

—31

{(z,sg(palx) + vp(x) = 1),58(pa(z) + vp(x) — 1)z € E}

—32

{(z,5g(1 — vp(2)sg(pa(z) + vp(r) — 1)),
sg(l — vp(x).sg(pa(r) + vp(z) — 1))z € B}

—33

—34

{(z, min(pa (), vp(z)),1 — min(pa(z), vp(z)))|r € E}
{{z,1 —min(1,2 — pa(x) — vp(x)),
min(1,2 — pa(x) —vp(x)))|x € E}

—35

—36

)
)

(@ 11@) w5 (), 1 — pia(2) vp(@))fw € B}

{{z, - min(l - min(a(z), v5(2)),

max(jua(), (1 — pae)), max(L — vp(a), vp (),
min(1 — min(ia(x), vs (),

max(jua(), (1 — pa(x)), max(L = vip(), vp(x)))]e € B}
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—37

{(z, max(pa(z),vp(z)).sg(pa(z) +vp(z) - 1),

—38

)

1 — max(pa(z), vp(x)) sg(pa(z) + vp(r) — 1))z € E}
{{z, pa(@) + (pa(2)?.(1 — vp(2))),

1 — pa(z) + (pa(@)*.(1 — vp(@)))|e € B}

{(z,1 = (1 —vp(x))sg(l — pa(z))

—39

+s5g(1 — pa(@)).(5g(wp(x)) + (1 — pa(r)).sg(vs(2))),
(1 —wp(x))sg(l — pa(z))
+sg(1 — pa(x))-(5g(vp(@)) + (1 — pa(x)) sg(vp(x))))lr € E}

—40

(sz(vm
{(z,58(1 — sg(pa(z) + vp(z) — 1)),
sg(1 —sg(pa(z) +vp(z) — 1))z € E}
{(, 5g(max(5g( (33))7 (1 —vp()))),

—41

sg(max(5g(pa(r)), (1 —vp(r)))))|r € E}

—42

sg(max(sg(pa(x)), sg(l — vp(x))))|x € E}

—43

1A
)

K%@(mw(@(ugx( )),sg(1 —vp(2)))),
1A

{(z, sg(max(sg(pa(z)), 1 — vp(x))),

—44

)

)
max(5g(pa(r)), 1 — vp(z)))|r € B}
{(z,5g(max(sg(pa(z)), 1 — vp(x))),
max(sg(pa(x)), 1 — vp(x)))|z € E}

—45

46

()
{(z,sg(max(sg(pa(z)),5g(va(r)))),
max(5g(pa(r)),5e(wp(x))))|z € E}

{{z, 1 — max(va(@), pp(x)), max(va (@), pp(x)))|x € E}

—47

(o580 — (L= yp(@) se(l —va@) — pp(@))),

sg(1 — (1 — up(x))-sg

—48

{(z,52(1 — (1 — pp(x))sg(l —va(r) — pp(2))),

)
)1— va(z) — up()))|z € B}
se(1— (1 — pp(@)).sg(l — vale) — pp(x)))le € B}

o~ — |~ —

—49

{{z, max(0,1 — va(x) — pp(x)), min(l, va(z) + pp(r)))|z € E}

—50

{{z,1 —va(x) — pp(x) + va(z).pp(x),

—51

)
va(®) — 1p(@) + vale) up()le € E)
{(z,max(1 — max(va(z), up(z)), min(1 — va(x),va(z)),
min(pp(z), 1 — ps(x))),
1 —max(1 — maX(VAga:) up(x)), min(l —va(x),va(x)),

—52

min(pp(z), L — pp(x))))|lr € B}
{(z,5g(min(v4(z), p J)B(év sg(1 —va(z) — pp())),

—53

))-
sg(min(va(z), pp(x))sg(l —va(z) — pp(x))))|z € E}
{{z, (1 —va(@)).va(@) + (1 —va(@))*.(1 — pp(2)),

1— (1 —va())va(@) — (1 —va(@))?.(1 — up(@)))|x € E}
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—54

{{@, (1 — pp(x)).58(va(x)) + (1 —va(z))
sg(va(r)).sg(l — pp(r)),

1 —(1—pp(x))35g(va(z)) + (1 —va(z))
sg(va()).sg(l — pp(x)))|r € B}

—55

{(z,52(sg(1 — va(z) — pp(2))),
sg(5g(1 — va(z) — pp(@))))|lr € E}

—56

{(z,5g(1 — min(sg(1 — va(z)), 1 — pp(x))),

57

sg(1 — min(sg(1 — va(z)), 1 — pp(x))))
{(z,52(1 — min(sg(1 — va(x)),5g(np(z
sg(limin(sg(l - VA(fC)),@(uB( DINE:

58

—59

—60

A
ﬂ%@(max{m(fv) ( ), max(va
{(z,5g(1 - mm((l — va(),58(up(2))))

—61

1 —min(1 — va(z),58(us(2))))| 5

—62

{{z,max(pp(z), min(vp(r),va(z)
{(z,52(1 — pa(z)-sg(vp(r)-va(x))),
sg(vp(z)—va(z)))|r € E}

—63

{{z, pa(z)sg(vp(z) — va(r)),
1= (1 —va(z))sg(vp(x) — va(@)))|z € E}

64

{(z,vp(x).pa(2), pp(z) + vp(2)va(2))|2 € E}

—65

{(z,5g(1 — max(vp(x), pa(z))
sg(vp(z) —va(z))sg(pa(zr) — pp(2))),
sg(1 — (1 — min(up(z), va(z))). Sg(VB(fv) —va(®)),))|lz € E}

66

(. vp (@) (@) + vp(@)Ppa (o),
15(@) + vp (@) wa(@)|z € E)

—67

{2, 11(@) 381 — v (@) + vp(@)se(l — vp (@) se — va(@));
va(2) SE(L — vp(a)) + sg(1 — (). (2L — va(x))
T pp(2)sg(l = va@)[z € B}

—68

{{z, pa(z)sg(vp(r) — va(z)).sg(par) — pp(z)),
1 — (1 —va(z))sg(vp(x) — va(@)))|z € E}

—769

{{z, pa(z)sg(pa(z) — pp(x)),
1= (1 —va(z))sg(vp(x) —va(z))

—pa(®).5g(v(x) — va(e))sg(palz) — pp(x)))|r € B}
—70 | {(z, min(sg(vp(r)), pa(r)), max(52(vp(z)), va(x)))|z € E}
=7 | {(@, min(vp(z).pp(@)+ve()?, pa(@)),

—72

{(z, min(1 — pp(z), pa(x)), max(up(r),va(@)))|z € B}

—173

(v
maX(uBE z),va(@)))|z € E}
(

{{w, min(sg(1 — up(@)), 1A (@),
max(1 — max(sg(vs(¢)), se(1 — up()), va@)| € B}
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—T74

{(z, sg(min(sg(v B(x))f% va(z)))),

—75

A(z)

—76

sg(min(sg(vp(x)),5g(va(x)))))|x € E}

{(z, min(vp(2).(vp(z) + n5(@)), pa().-(va(@)” + pa(z))
+va(z).pa(@)).(min(vp(@).(vs (@) + pp(2)), pa(@).(va(z)?
+tpa()) + va(@).pa(r))

+max(up(x), va(e)(vale) + pa()))),
max(pp(r),va(@).(va (@) + pa(x))).(min(vp(z).(va(2)
+up (@), pa(@).(va(@)? + pa(z)) + va(@).pa(e))®
+max(pup(x),va(z).(va(e )+uA( ))) + min(vp(z)
(vB(@) + 1 (@), pa(@).(va(@)® + pa(z)) + va(@).pa(z))
-max(pp (), va(@).(v JE/;A( z)))x € B}

(.1 — max(up(a), 1

pa(x))
max(pp(z),1 — pa(z)))le € E}

-7

)
{(z,sg(min(sg(1 — pp(x)),58(1 — pa(x)))),
sg(min(sg(1 — pp(x)),58(1 — pa(z)))))|z € E}

78

—T79

{(z, min(sg(vp(x)), pa(x)), max(5g(1 — pp(x)), va(z)))|z € E}
{(z, sg(min(sg(vp(x)),58(1 — pa()))),
sg(1 — max(sg(l — pp(x)), sg(va(z)))))|z € E}

—80

{(z, min(vp(2), pa(x)), max(Sg(l — pp(x)), va(r)))|z € E}

—81

{(z,52(1 — min(vp(z),5g(1 - pa(z)))),
sg(1 — max(sg(1 — pp(r)),5g(1 — va(x))))|z € E}

—82

{{z,1 —max(1 — vp(z),min(vg(z),1 — pa(x))),
max(l — vp(z), min(vp(z),1 — pa(z))))lx € E}

—83

{(z,52(5g(vp(®) + pa(z) — 1)),
sg(vp(z) + pa(z) — 1))|x € E}

—8&4

(@, pa(@)-s2(vp (@) + pale) + 1,
1 — pa(@)-sg(vp(@) + pal) + D)z € B}

—85

@, v5(@) + vp(@(1 - pal@)),
1 — vp(a) + vp(@)%.(1 = pa(@))|z € E}

—86

{(2,1 = (1 = pa(z))5g(1 - vp(2))),
(1 = pa(x))5g(1 —vp(x)))lx € E}

—87

{<x7 1- maX(@(VB(m)% 1- /LA(.T)),
max(5g(vp(x)), 1 — pa(z)))|z € E}

—88

{(z, sg(1 — max(sg(vp()), sg(l — pa(x)))),
sg(l — max(sg(vp(x)), sg(l — pa(z)))))|z € E}

—89

{(z,1 — max(sg(vp(z)), 1 — pa()),
max(5g(vp(x)), 1 — pa(@)))|z € E}

—90

{(z, 5g(max(5g(vp(7)), 58(La(2)))),
sg(1 — max(sg(vp(x)),58(pa(r)))))|z € E}
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{(z, 1 — max(pp(x), va(z)), max(up(x), va(r))) |z € E}

—91

~er | (&, 5(1 — min(l - va(2), sg(1 — 5 (@) — va(@)),
1= min(1 — va(e),sg(1 - pp(z) — va(@)z € B}

"5 | T min(l = va(@), s = pn (@) = va(@)),

1 — min(l —va(2),sg(1 — pp(r) — va(x))))|r € E}

—os | {{@,(1 — pp(@)).pup(2) + (1 — pp(@))*.(1 — va(z)),

1— (1= pp()-pp@) + (1 = pp()*.(1 - va(@)))|e € B}

—o5 | {{z, (min(1 — va(z),5g(pp(2))) + min(min(l — pp(z),
sg(pp(2))),sg(1 = va(z)))),

1 — (min(1 — va(z),5g(n5(2)))

+min(min(l — pp(z), sg(pp(@))),sg(l —va(@)))))r € E}
—o6 | {{z,min(sg(l — pp(2)),1 - wva(z)),

1 —min(sg(l — pup(z)),l —va(x)))|z € E}

—o7 | {{x,sg(min(sg(1 — pp(r)),5g(va(2)))),
sg(min(sg(l — up(2)),58(va(r)))))|r € E}

—os | {(#,1 — max(up(z),va(z)), max(up(r),va(x))|x € B}

—o9 | {{z,58(1 —min(1 — pp(z),58(va(x)))),
sg(min(l — pp(x),58(va(@)))))|x € B}

—100 | {{z, min(min(min(pa(z), sg(va())), va(r)),
sg(max(min(va (), sg(pa(z))), us(x)))),
min(max(min(va(x), sg(pa(z))), ps(r)),
sg(min(min(pa(x), sg(va(x))), ve(x)))))|z € E}

—101 | {{z, min(min(min(ua(z), sg(va(e))), min(vp(2), sg(up (2)))),
sg(max(min(v4(z), sg(pa(e))), min(up (), sg(vs(2)))))),
0)|xz € E}

—102 | {(z, min(pa(z), min(vp(r), sg(ps(x)))), 0)|r € E}

105 | (o, min(1 — max(min(l — 24(z), sg(ea @), 1 = v@),
sg(max(min(1 — jua(x), sg(a(2))), 1 — v3(2)))),
min(max(min(l — p4(2), sg(pa(@), 1 — v(2).
se(1 — max(min(l — pa(2), sg(wa(@))), 1 - v(@)s € B}

—104 | {{z,min(1 — max(min(1l — pa(x),sg(pa(z))),
min(1 — v (2), sg(v(2)))). sg(mas(min(l — o (z), sg(pa ()
min(1 — v(2), sg(v(2)))))), Oz € B}

—105 | {{(z,1 —max(l — pa(x),min(1 — vg(x),sg(vp(x)))),0)|z € E}

—106 | {(z,min(min(p(z), min(vg(x),sg(l —vp § ),

sg(1 — min(pa(x), s ),
min(1l — min(u(z), min(vg(x),sg(l — VBgm))))

min(vg(z),sg(l — vp(x
sg(min(pa(x), min(vp(z),sg(l — vp(x)))))))|z € E}
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—107

{(z, min(max(min(r4(

min(un(z), se(1 — pp(2))),
sg(1 — max(min(va(z),s
min(pp(2), Sg(l—uB( )

— 108

—109

{{z, pa(z).va(e )+mln(sg 1= pa(z)),vp(2))),
va(z) + min(sg(l — pa(x)), pp(x))
MA( )-va(z) +min(sg(l — pa(z)), vp(z)

—110

B(7))
+58(1 — va(x) + min(5g(1 — pa(z ),uB(fb‘
{(x, min(pa(z).va(z) +52(1 — pal
max(va(x), pp(r)). min(ua(w).va(e ) s

—111

+5g(1 — max(va(x), pp(x))))|z € E}

{(z, min(pa(z).va(z) +5g(1 - pa(z)), vp(@).(ns(x)ve(r)
+5g(1 — pp(2))) +58(1 - vp(2))),

max(va(z), pp(x).vp(r) +5g(1 — pp(r)))

-min(pa(z).va(z) +35g(1 = pa(x)), vp(x)-(us(x).ve(z)
+5g(1 — pp(x))) +5g(1 — vp(2))) +58(1 — max(va(z),

\_//_\A\_/

)
)

—112

(@, ptal@) va(@) + 581 — pa (@) v (@),
va(z) + up(@) — va(e).up(e)
1a(@)va (@) + 521 — pa(a))-vi()

)
pB(x)-vp(r) J(r sg(l - MB(UC)))()WC € E}
)

—113

521 — va(@) + pp (@) — va(@)up(@)e € B}
(@, (a(@)wa(@) + 521 — pa(@))-(vs (0)- (@) v (@)
+52(1 - pp(2))) +SE(L - vp(a)

va(@) + (up (@) vp (@) = va(@)-(up (@) vp () + 581 - up())
(pae)vale) + 581 — pa(@))). (v (2).(up ()05 ()

)
)
Eu
+35g(1 — pp(x))) +58(1 —vp(x)))

+52(1 —va(z) + (u(z).vp(z)) —va(z)
(up(x).vp(r) +58(1 — pp(z ))))>I$€E}
—11a | {(2, pa(z) + min(sg(l — pa(x)), (1 —vp(2))),

(1= pa(z) + min(5g(1 — pa(z)), (1 —vp(2))))
pa(@) +min(Sg(L — pa(z)), (1 - vp(2)))
+5g(pa(x) + min(sg(l — pa(x)), (1 — vp(@)))))lx € E}

—115

{{x,min(p(z),vp(x)),
(1 — min(pa(z), vp(z))). min(pa(z), ve(z))
+5g(min(ua(z),vp(x))))|z € E}
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—116 | {{z,1 —max(l — pa(x), (1 —vp(z)).vp(z) +5g(vs(z))),
max(l — pa(z), (1 —vp(z)).vp(z) +58(vE(2)))

(1 —max(1 — pa(z), (1 —vp(z)).ve(z) +58(ve(2))))
+5g(1 — max(1 — pa(x),

(1 —vp(x)).vp(z) +58(ve(2)))))|z € E}

—u7 | {{z, pa(z) —vp(x) + palz).vp(z),
(1 = pa(z) —vp(x) + pa(z).vp(r))
(pa(z) —vp(x) + pa(z).vp(x))

+5g(pal(x) —vp(x) + pa(z).vp(x)))le € B}

—us | {(#,1 = (1 = pa(@))sg(vp(x)) + palz).vp(r).(1 - vp(x)),
(1 = pa(z)).sgvp(x)) + pa(z)vp(z).(1 - vp(r))

(1= (1= pa(z))sg(vp(2)) + pa(z)vp(z).(1 - vp(z)))
+5g(1 — (1 — pa(@))-sg(va(r))

tpa(r).vp(r).(1 —vp(x))))|r € B}

—19 | {(z, (1 —va(z)).va(r) + min(Sgva(z)),1 - pp(r)),

(1= (1 —va(z)).va(z) + min(sgva(z)),1 — pp(z)))

(I —va(@))va(z) + min(sg(va(z)), 1 — pp(z))

+5g((1 — va(x)).va(z) + min(5g(va(z)), 1 — pp(x))))|r € E}

—120 | {{z, min((1 —va(z))va(e) +5gva(e)),1 — pup(r)),
(1 —min((1 —va(z))va(z) +5gwa(@)),1 - pp(z)))
-min((1 —va(z)).va(z) +528wa(@)),1 - pp(x))

+5g(min((1 — va(z)).va(z) +5g(va(z)), 1 — ps(
—121 | {(z, min((1 —va(@)).va(z) +5g@a(2)), (1 — pp(z
(B (2).(1 — pp(z)) +52(1 — pp(z)
(1 — min((1 — VA(a:)).VA( ) +58(va
(pB(2).(1 = pp(z))

.min((1 — vy (x)).v
(B (2).(1 — pp(z)
+5g(min((1 — v4(x)).
(B (2).(1 — pup(z) +

/—\a
=
B
m
&=
—

_g( ( )
), (1 = pp(x))
+52(pp(@)))))|r € E}

—122 | {(@, (1 —va(z)).va(z) +5gwva())).
va(z) +52wa(@)))(1 — pp(2)))
'((i—VA(w))-VA(w)Jr@( A( )))( 1 — pp(z))

1 —pp(x)),

(
x)))- (1 — (@)l € E}
—123 | {{, ((1 - VA(afz : )

B(
+Sg(1 —up(z)))) +_ HB(UC))),
(1 - (1 - VA(J«“))

(1= pp(z)) continues




—124

(@, vp (@) ()
1 () + min(sg(

—125

{(z, min(vp(z).p
max(pp(z), va(®
(vB(z).p

—126

{{z, min(vp(2).up(x) +5g(1 — vB(2)), pa().
(va(z).pa(z) +358(1 — va(z))) +358(1 — pa(z)))
-max(up(z),va(x).pa(z) +5g(1 — va(z)))

+5g(1 — min(vp(z).up(z) +38(1 — vp(2)), pa(z).
(va(z).pa(z) +58(1 —va(z))) +58(1 — pa(z)))),
max(pp(2), va(z).pa(z) +3g(1 — va(z)))
(min(vp(z).pp(x) +35g(1 — vp(2)), pa(z).
(va(z).pa(z) +35g(1 —va(z))) +358(1 — pa(z)))
-max(up(z),va(x).pa(z) +5g(1 — va(z)))
+5g(1 — min(vp(z).up(z) +38(1 — vp(2)), pa(z).
(va(z).pa(z) +35g(1 —va(z))) +58(1 — pa(z)))))
+5g(1 — max(p A(z).pa(x)

( ), v
+58(1 —va(@)))))|x € E}
+

—127

{{z, (vp().up(z) +58(1 — vp(2))).pa(z),
HB(l’)JrVA pB(x).va(z))|z € B}

—128

(z) —

{(z, (vB(z).up(x) +58(1 — vp(2)))-(a(2).-(va(2).pa(x)

+Sg(1—VA( ) +58(1 = pa(x)))-(up(x) +va(z).palx)

—pp(x)-(va(z).pa(z) +5g(1 —va(2)))),

(uB(x) +va(r).pa(z) — pp(z).

(va(z).pale );rﬁ 1 —va(2))))-(vp(2).up (mi sg(1 —vp(x)))
nA\T

/\,-\

(pa(@).(va( ) +58(1 —va(z))) +52(1 — pa(z)))
(vB(@).pp(z) + 581 — vp(2)))-(ha(@).(Va(2).1 (:6)
+5g(1 = va(2))) +5g(1 = pa(@)))-(up(x) + va(z) pa(z)
—pp(x)-(va(z).pa(r) +5g(1 —va(z))))

+5g(1 = (vB(2).up(z) +52(1 — vp(z)))
(pa(@).-(va(e)pa(z) +58(1 —va(r))) +52(1 — pa(z)))))
+5g(1 — pp(2) —va(@).pa(@) + pp().

(va(@).palz) +58(1 — va(z)))))|z € E}
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—129

(@, vp(@) + min(sg(l — vp(2)), L - fa(@)),
1 — vp(x) + minSE(L - v(2), 1 — pa(a)))le € B}

—130

(@, min(vp (@), pa (@), 1 — min(vp(2), pa @)z € B}

—131

{{@, (1 — max(1 — vp(a), (1 — pa(®))-pa () + 52(1a()))
‘max(l - vp (@), (1 — pa(e)).pae) + 5814 ()
5g(max(1 — vp(n), (1 — pa@)).pae) + 52(1a())),
max(L - vp(), (1 — ua()).ia (@) +58(na(e)))

(1 = max(1 - (), (1 — pra(@)pua(@) +52(na(@)))
cmax(l— vp (@), (1 — pa(e))-pae) + 58(1a(x)))
sg(max(l — vp(a), (1 — pa(@))-pa () + 58(1a(2)))
+52(1 — max(1 — vp(2), (1 — 1a(2))-pza(a)

+52(ua (@) € E}

—132

(@, a(@)-vs(2), 1 — jia@@) vp ()]s € B}

—133

{(z,(1 = (1 —wp(x))sg(palz)) = (1 — pa(z)).p
(1 =vp(2))sg(pa(@)) + (1 — pa(z)).palz)v (
(1= vp(2))sgpa(z)) + (1 = pa(@)).pa(@)vp(z
(1= (A —vp(x))sg(pa(@) = (1 — pa(x)).pa(z)vp(z))
(1 —vp(@))sg(pa(@)) + (1 — pa(@)).pa(r)vp(z))
+52((1 —vp(x))sg(pa(x)) + (1 — pa(x)).pa(z)vp(z)))
+52(1 — ((1 — vp(x)).sg(pa(z))

+(1 = pa()).pa(@)vp())))|z € E}

134

{{w, (1 = pp(@)) (@) + min(sg(up (), L - va(@));
1 — (1 - pp(a)).up(x) + min(E(up (@), 1 - va(@)le € B}

—135

(
{{@, min((1 — 5 (@))-u5(@) + 52 (s (@), 1 - va(@));
1= min((1 = pp(@)up(r) + 52(18(0)), 1 — va@))|z € B}

—136

{(z,min((1 — pp(x)).pp(z) +58(1p(2)), (1 — va(z))
(va(z).(1 —va(x)) +5g(1 —va(z))) +58(va()))

(1 =min((1 — pp(@)).pa(z) +358(1p(2)), (1 — va(z))
(va(z).(1 —va(z)) +358(1 —va(z))) +38(ra(z))))
+8g(1 — min((1 — pp(z)).pp(z) +58(ks(2)), (1 — va(z))
(va(z).(1 —va(z)) +35g(1 —va(z))) +38(ra(2)))),

(1 —min((1 — pp(z)).pup(x) +58(ks(2)), (1 —va(z))
(va(z).(1 —va(z)) +5g(1 — va(z))) +38(ra())))
(min((1 = pp(2)).pp(z) +58(1s(2)), (1 — va(z))
(va(z).(1 —va(z)) +5g(1 — va(z))) +58(va(2)))

(1 =min((1 — pp(2)).up(x) +3g(ks(2)), (1 — va(z))
(va(z).(1 —va(z)) +5g(1 — va(z))) +38(ra())))
+8g(1 — min((1 — pp(z)).up(z) +58(us(2)), (1 — va(z))
(va(x).(1 —va(x)) +58(1 —va(z))) +58(ra(x)))) continues
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+5g(min((1 — pp(2)).pp(r) + 5g(us(2)), (1 — va(@))
(va(@).(1 —va(x)) +52(1 — va(x))) +52(va(r)))))|r € E}

)
1B(x)).pp(x) +358(pp(2))). (1 — valz)),

—137 | {{@, (1 =
1 —((1 = pp(x)).up(r) +58(up(r))).(1 —valz)))|r € E}
—138 | (2, (1 — pB(2)).uB(r) +58(up(r))).(1 — va(z))
-(VA(@’) (1 —va(z)) +58(1 — va(z)) +5g(va(x)))
B(x) +58(us(x)))

(1 = pp(x)).p
va(@))(va(z).(1 = va(z))
+5g(va(x)))),
(1= ((1 = pp(@))-pp(r) +58(np(2))).(1 = va(z))
va(e)(1 = va(e)) +5g(1 — va(z)) +5gwa(z))))
(1 = pp(@)).pp(z) +358(kp(2)))-(1 — va(z)).(va(z)
—va(x)) +5g(1 —va(z)) +52(va(z)))
- ((1 — pp(x))-up(x) + 58 (1up(2)))-(1 — va(z))
: I/A(x) (1 —va(x)) +5g(1 —va(z)) +5g(va(x))))
+5g(1 = (1 — pp(2)-up(x) +52(np(2)))
(L =wa(@))(va(z).

). (va@).(1 - vale)) + g1 — va(e))
+52(va(@))))) +5E(((1 — up(@))-5(2) + 52(up(@)))
(1 = va(@)).(va@).( - vale))

+52(1 — va(x) + SEa(@))) | € B}

Some of the most important properties of the subtractions are:
(a) A—E* =07,

b)A-0O*=A,

(c) B* — A=A,

(d) O* — A = 0O,
©(A-—B)NC=(ANC)-B=AN(C - B)
MHANB)-C=(A-C)N(B-C0C),

(@ (AUB)-C=(A-C)u(B-C),
(h)(A—B)—C=(A-C)- B,

() (A—C)NB=AN(B-C),

(k) O* — E* = O*,
) U* — O* = U*,

(m) U* — E* = O,
(n) E* — O* = E*,
(0) E* — U* = O*.

In Table 6 are given these subtractions that satisfy these properties.
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Table 6: Properties of the “subtraction” operations
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|+ |+ |+

|+ |+ |+

|+ |+ |+

+
+
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n
n
n
n
n
n

n
n
n
n
n
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+

+

In a next research we will continue to study the definitions and properties of
the new subtractions based on the intuitionistic fuzzy implications.

An OPEN PROBLEM is to find another approach to introducing variants of
the “subtraction” operation over IFSs. If this is possible, the behaviour of the new
operations must be studied, also.
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The consecutive International Workshops on Intuitionistic Fuzzy Sets and
Generalized Nets (IWIFSGNs) have been meant to provide a forum for the
presentation of new results and for scientific discussion on new
developments in foundations and applications of intuitionistic fuzzy sets and
generalized nets pioneered by Professor Krassimir T. Atanassov. Other topics
related to broadly perceived representation and processing of uncertain and
imprecise information and intelligent systems have also been included. The
Tenth International Workshop on Intuitionistic Fuzzy Sets and Generalized
Nets (IWIFSGN-2011) is a continuation of this undertaking, and provides many
new ideas and results in the areas concerned.

We hope that a collection of main contributions presented at the Workshop,
completed with many papers by leading experts who have not been able to
participate, will provide a source of much needed information on recent trends
inthe topics considered.
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