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1 Introduction
The present paper is inspired by Da Ruan’s paper [6], in which the logical equality
r—=y=x—(r—>y) (1)

is discussed. This equality in some forms will be discussed here for each of the intuitionistic
fuzzy implications.
Following [1], the set
A" = {{z, pa(z), valz))|e € E}

is called an Intuitionistic Fuzzy Set (IFS), where the functions pi4 : F — [0, 1] andv4 : E — [0, 1]
stand for the degrees of membership and non-membership of the element = from a fixed universe
E to the set A C F, respectively, and every x satisfies that: 0 < p4(z) + va(z) < 1.

Let for every = € F, the degree of uncertainty have the form

ma(z) =1— pa(r) — va(x).

Therefore, function 7 determines the degree of uncertainty.
Let us define the unit IFS by:

E* = {{z,1,0)|z € E}.
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An IFS A is called Intuitionistic Fuzzy Tautological Set (IFTS) if and only if for every x € F

pa(z) > va(z).

In a series of papers, 138 different intuitionistic fuzzy implications have been introduced. All
they are collected in [3]. There, some of their properties are studied, but the equality (1) was
not discussed, because the author understood about paper [6] after publishing of [3]. Meanwhile,
another implication was constructed in [2], that will be added to the list of the IF-implications in
the next Section.

2 Main results

Initially, we give the list of all intuitionistic fuzzy implications (see Table 1). The 139-th implica-
tion (—139) 1n it, is introduced in [2] and it is not included in [3]. The first of these implications
(—1) 1s analogous to Zadeh’s fuzzy implication (see, e.g. [4, 5] and by this reason, in [2], it was
called “First Zadeh’s intuitionistic fuzzy implication”, while — 39 obtained the name “Second
Zadeh’s intuitionistic fuzzy implication”.

In the previous publications, containing Table 1, there were some misprints in the formulas in
the table, that are corrected here (and in [3]).

Table 1: List of the intuitionistic fuzzy implications

—1 | {{z, max(va(z), min(pa(2), pp(z))), min(pa(z), ve(z)))|z € £}
—2 | {{@,58(na(z) — pp(2)), ve(2)-sgpalz) — pp(x)))|z € £}
=3 | {{@, 1= (1 — pp(x)).sg(pa(z) — ps()))),

vp(z).sg(pa(z) — pp(z))) |z € £}
—4 | {{&, max(va(x), pp(x)), min(pa(z), vp(z)))|r € E}
—5 | {{z,min(1,vs(x) + pp(r)), max(0, ua(z) + ve(z) — 1))|x € E}
—6 | {{z,va(@) + pa(@)pp (@), pa(r)vs(z))|z € B}

( (

—7 | {{z, min(max(v4(z), up(x)), max(pua(x), va(zx)),
max(pp(x), vp(r))), max(min(pa(z), vp(z)),
min(pa(z), va(e)), min(s(2), vs(2) [z € F}
—s | {(&,1 = (1 = min(va(2), ps(r))).sg(palr) — ps(r)),
max(pa(r), vp(x))-sg(pa(z) — ps(r)),
sg(vp(x) — va(x)))|z € B}
—o | {{z, va(@)+pa(@)’pp (@), pa(@)va(@)+pa(z)®vs(@)|e € E}
=0 | {{z, pp(2).5g(1 — pa(z))
+sg(1=pa(x)).(58(1=pp(x)) + va(e).sg(1-ps(2))),
vp(r)5E(1 — pa(®))+pa(e)sg(l — pa(x))sg(l — pp(x)))|e € E}
—u | {2, 1= (1= pp()).sg(palz) — ps(2)),
vp(r).sg(pale)—ps(r)) sg(vp(z ) a(2)))|x € E}
12 {<$ max(va(z), pp(2)), 1 — max(va(x), pp(x)))|r € B}
—ns | {(,va(@) + pp(@) — va(@)-ps(), pale) vp(r))|e € E}




—14

{(z,1 = (1 = pp(2)) sg(pa(z) — pp(x))
—vp(x).58(na(r) — pp(w)).sg(ve(x) — va(w)),
vp(x)sg(vs(x) — va(x))|z € E}

{{z,1 = (1 = min(va(z), up(x)))

sg(sg(pa(r)) — pp(x)) + sg(vp(r)) — va(z)))

min(va(z)), us(r )) sg(pa(z) — pp(r)).sg(ve(z) — va(z)),

1 — (1 — max(pa(z), vp(z))). Sg(Sg(MA(iﬂ) — pp())

+85g(vp(7) — va(w))) — max(pa(r), vp(r)).5g(pa(r) — pp(z))

Sg(vp(r) — va(@)))|r € E}
);

—16 | {{z, max(sg(pa(2)), pp(x)), min(sg(pa(z)), vs(x)))|r € E}

—n7 | {{z, max(va(z), pp(x)), min(pa(z).va(@)+pa()?, ve(@)))|z € B}
—1s | {{z, max(va(z), pp(2)), min(l —va(z),vp(z)))|x € E}

—19 (

{7, max(1 — sg(sg(pa(r)) +sg(1 = va(2))), pp(2)),
min(sg(1 — va(x)), va(@)))|zr € E}

—20

{(z, max(sg(pa(x)), sg(ps())), min(sg(pa(z)), sglus(@))))
|z € E}

—21

{(z, max(va(x), pp(2).(ns(2) + vp(2))),
min(pea(x)-(pa(e) + va()), vp(z).
(1p(2)* +vp(z) + pp(r)ve(2))))|r € E}

—23

{(z,max(va(z),1 — vg(z)), min(1 — v4(z),vs(x)))|z € E}
{{(z,1 — min(sg(1 — va(x)),s8(1 — vp(2))),
)

min(sg(1 —va(z)),5g(1 — vp(2))))|z € E}
—a4 | {(z,58(na(z) — pp(2)) sg(ve(z) — valz)),
sg(palx) — pp(x )) gvp(x) —va(z)))|z € E}

—>925

{(z, max(va(z),5g(pa(r)) 58(1 — va(z)),
pp(r)-58(vp(r))-5g(1 — pp(2))),

win(ia(a). vzl < E)

—r27

{ (7, max(sg(1 — va(x)), pp(x)), min(sg(pa(z)), vp(z)))|r € £}
{(2, max(sg(1 — va(x)), sg(us(x))),
min(sg(pa(2)),sg(l — va(x))))|x € E}

sg
sg

—28

sg(1 — va(x)), pp(x)), min(pa(z), va(x)))|r € E}
g(1 — va(x)),58(1 — ps())),
sg(l —vp(2)))|r € E}

—30

{(z, maX( — pa(@), min(pa(z), 1 - vp(2))),
min(pa(x), ve(@)))|z € B}

—31

{(z, sg(pa(@)+vp(@)=1), vp(r) sg(pa(z)+vp(z)-1)|z € E}

{{z, 1 —vp(x)sg(palz) + vp(r) = 1),
vp()sg(pa(r) +vp(r) —1))|z € B}

—33

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

—34

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

{(z, 1 = pa(x) vp(x), pa(r) ve(z))|z € E}




—36

{(z, min(1 — min(pa(x),vs(x)),
max(pa(z), 1 = pa(x)), max(1l — vp(z), vp(2))),
max(min(pa(e), v5(2)), min(ea(z), 1 — pale)),
min(1l — vg(z),ve(z))))|r € E}

—>37

{{, 1 — max(jua(2), vi (o)) sg(pale
max(pa (), vs (x))-sg(na(@) + v

{{z, 1= pal@) + (pa(2)’.(1 = vp(z))),
)

(n
pa(@).(1 = pa(x)) + pa(x)?vp())|e € £}
(

a0 | {(&, (1 —vp(2))5g(1 — pa(z))

+sg(l = pa(@)).(52(vp(2)) + (1 = pa(z)) sg(va(2))),

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

Sg(VB( )l € E}
a0 | {(z, 1=sg(pa(@)+vp()—1), 1-5g(pa()+vp(r) 1))l € B}
—a1 | {{z, max(sg(pa(r)), 1 — vp(x)), min(sg(pua(r)), vp(2)))|x € E}
—a2 | {(z, max(sg(pa(r)), sg(l — va(x))),

min(sg(pa(z)),5g(1 — vp(z))))|r € E}
—a3 | {{z, max(sg(pa(r)), 1 — vp(x)), min(sg(pa(r)), vp(2)))|x € E}
—raa | {{z, max(sg(pa()), 1 — vp(w)), min(pa(z), vp(@)))|z € E}
=45 | {{z, max(sg(pa(r)), sg(vp(2))),

min(pa(x),5g(1 — vp(x))))|r € B}
1

{{z, max(va(z), min(l — va(z), pp(2))),

1 — max(va(z), pp())) |z € E}
{(z,52(1 = va(z) — ps(z)),
(1 — pp(x))-sg(l - VA( ps(r)))|r € EY

) —
{(z,1 = (1 = pp(z))sg(l - VA(%‘) — 1p(7)),
(1 — pp(x))sg(l —va(z) — ) |:c € E}

ps()
{{z, min(1, va(z) + pp(x)), max(0, 1 — va(x) — pp(@)))|z € E}
{(z,va(e) + pp(r) = va(r).ps(z),

1= va(a) — p(z) + va(e) ps(@)e € B}
{{z, min(max(va(z), pp(2)),

max(l —va(x), va(z)), max(pp(r), 1 = pp(2))),
max (1 — max(va(z), up(x)), min(l — va(z), va(z)),
min(pp(z), 1 — pp(r))))|r € B}

{(z,1 = (1 = min(va(2), pp(2)))-sg(l = va(z) — pp()),

1 —min(va(z), pup(x)).sg(l — va(r) — pp()))|lr € E}
=53 | {2, va(@) + (1 —va(2))?pp(v),
(1 = va(x))valr) + (1 —va(2)*.(1 — pp(x)))|z € E}
=51 | {2, up(x)58(va(x))
+sg(va(w)).(5g(1—pp(x)) + va(z).sg(1—pp(z))),
(1—pp(r))58(va()) + (1-va(w)) sg(va(z))sg(1-pp(z)))|r € E}
=55 | (2,1 —sg(l—va(z)—pp(z)), 1 —5g(1 —va(z) — pp(2)))|r € E}

4




{{z, max(sg(1 — va(x)), us(x)),
z))

min(sg(1 — va(x)), 1 — pp(2)))|x € E}

{7, max(sg(1 — va(x)), sg(un(r))),

\/A\/\/

) s
min(sg(1 —va(z)),5g(us(2)))) |z € E}
{(z, max(sg(1 — va(x)),52(1 — ps(2))),
1 — max(va(z), ps(r))) |z € E}

{7, max(sg(1 — va(x)), up (),
(1 — max(va(z), pp(r))))|z € E}

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

{{z, max(pp(x), min(vp(2),va(x))) min(vs(z),pa(x))) |z € £}

{(z,5g(vp(x)—va(2)), pa(x) sg(vp(x)—va(z)))|z € E}

Al
{{z, 1= (1 —va(z))sg(va(z) — va(z)),

pa(x)sg(vp(r) — va(x)))le € EY
{{z, pp(x) + vp(2).va(®), ve(r) palr))|z € B}

({2, 1= (1—min(up(a), va(2))) se(ve (@) —va(2)),
max(v(2), pa(e))-se(ve(£)—va(@))-sglale)—ps(x)) |z € B}

{{(z, pp(z) + vp(2)*va(2),
vp(x).pp(r) + vp(r).paz))|e € B}

{(z,va(z).5g(1-vp(2)) + sg(1-vp(r)).(5g(1-va(z))
+pp(2)sg(1 = va(z))),

pa() Sg(1 — vp(x)) +vp(x).sg(l — vp(x))sg(l —va(x)))|x € E}
—es | {(z,1 = (1 = va(2))sgva(z) - va(z)),

pa(r)sg(ve(r) — va(x))sglpa(r) — pp(x)))|e € E}
oo | {(z,1 = (1 = wa(2))sg(va(z) - VA(fL‘))

—pa(w).5g(vp(r) — va(w)).sglpale) — pp(r)),

pa(r)sg(pa(r) — pp(x)))|e € E}
—70 {<x max (Sg(va(z )) va(x)), min(sg(vp(x)), pa(x)))|x € EY
—n | {{z, max(up(x), va(z)), min(vp(z). ps(x)+ve(@)* pa(@))|e € E}
=72 | {(z, max(up(r), va(e)), min(l — pp(2), pa(r)))|z € B}
(

alz
{7, max(1 — max(sg(vp(2)), sg(1 = pp(2))), va(z)),

min(sg(1 — pp(x)), pa(@))) |z € E}

{(z, max(sg(vp(r)), sg(va(r))), min(sg(vp(2)), 5g(va(2)))|r € £}

{(z, max(pp (), va(e).(va(z) + pa(2))),
min(vg(z).(vp(x) + pp (), pa(@).(va(x)® + pa(x))
@

Hva(e).pale)))|e € E}
—76 | {(z, max(up(r), 1 — pa(x)), min(l — pp(@), pa(x)))|e € E}
=77 | {(z,1 —min(sg(1 — pp(r)),5¢(1 — pa(2))),

min(sg(1 — pp(2)),58(1 — pa(2))))|x € E}

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

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

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

min(vg(x )|z € E}

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

x)
{(#, 1 = pale)sgvs(e) + palz) + 1),
pa(r).sg(ve(z) + palr) + 1))z € E}

{{z, 1= vp(z) + vp(2)*.(1 = pa(z)),
vp(x)-(1 — vp(x)) + vp()*)|x € E}

B(z
(@, (1 = pa(z))sg(1 — vp(z))
+sg(1 — vp(x)).58(pna(r) + min(1 — vp(x),sg(pa(r)))),
pia() (1 — vp(r)) + vp(r).sg(l — vp(r)).sg(pa(z)))|r € E}

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

{(z, max(sg(vp(2)), sg(1 — pa(x))),

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

)
)
min(sg(vp(2)), 5E(1 — pa(@))))|x € E}
)
)

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

—91

1
{(z, max(pup(x), min(l — pp(z), va(z))),

—92

1 — max(up(x),va(z)))|z € E}
{{z,5g(1 = pp(x) — va(z)),
min(l — va(x),sg(l = pp(r) — va(@))))|r € B}

—93

{{z, 1 = min(l —va(2), sg(1 — pp(r) = va(z))),
min(l — va(x),sg(l = pp(r) —va(@))))|z € B}

{(z, up(x) + (1 — pp(x))>va(),
(1= pp(2).pp(x) + (1 — pp(x))*.(1 —va(x)))|z € E}

—95

{{z, min(va(x), sg(up(r))) + sg(ps()).(52(1 = va(z))
+min(up(z),sg(l — va(z)))),

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

—o6 | {{z, max(sg(1l — up(x)), va(z)),
min(sg(1 — pp(r)),1 —va(z)))|z € E}

—or | {{z, max(sg(l — pp(x)), sg(va(z))),
min(sg(1 — pp(r)),58(va(2)))) |z € E}

{{z, max(sg(1 — pp(z)), ¥

—99

sg(v
x)), va(x)),
1 — max(pp(r),va(z)))|z € E}
{(2, max(sg(1 — pp()),5g(1 — va(x))),
min(1 — pp(z),58(va(z))))|r € E}

—100

{(z, max(min(va(z), sg(pa(x))), ps(r)),
min(min(pa(2), sg(va(@))), ve(x))|r € B}




—101

{{z, max(min(v4(z), sg(pa(@))), min(pp(r), sg(vp(2)))),
min(min(pa(z), sg(va(@))), min(vp(r), sg(ps(2)))))|x € EY

—102

{{z, max(va(z), min(pp(2), sg(vs(2)))),
min(pa(x), min(vp(x), sg(ps(r))))) | € B}

—103

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

—104

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

—105

{{z, max(1 — pa(z), min(1 — vg(z), sg(vs(2)))),
min(pa(x), min(vp(z), sg(1 —vp(2))))|x € E}

—106

{{z, max(min(va(z), sg(1 — va(2))), ns(x)),
min(min(1 — va(x), sg(va(®))), 1 — pp(@)))|z € E}

—107

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

—108

{{r, max(va(2), min(up(a), sg(l — (),
min(1 — va(2), min(1 — (@), sg(us(2))|z € B}

—109

{{#,va(x) + min(sg(1 — pa(z)), ps(z)),
pa(x)va(x) + min(sg(l — pa(r)), vp(x)))|e € E}

—110

{{z, max(va(x), ps(x)),
min(pa(x).va(e) +58(1 — pa(@)), va(x)))|e € E}

—111

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

—112

{(z,va(@) + pp(r) — va(e)ps(z),
pa(r)va(r) +58(1 — pa()) vp(@))|r € B}

—113

{(z,va(e) + (up(2).vp(2) — va(z).
(ks (2).va(2) +58(1 — pp(2))),
(na(z)va(z) +5g(1 = pa(2)))-(vp () (s (z).vp(2)
+5g(1 — pp(2))) +58(1 — vp(x))))|x € E}

—114

{(#, 1 = pa(e) + min(sg(l — pa(x)), 1 - va(x)),
pa(e)(1 = pa(z)) + min(sg(l — pa(@)), ve(@)))|r € B}

—115

{(z,1 = min(pa(z), vp(2)),
min(pa(x)-(1 = pa(@)) + 5801 = pa(@)), ve(@)))|r € B}

—116

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

vp(r).(1 = vp(2)).vp(z)
+Sg(VB(:L“))) +5g(1 —wvp(z))))|z € E}
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=7 | {{#,1 = palz) — vp(@) + pa(z).vp(z)
(Ha(z).(1 — palz)) +58(1 — palz))).vp(z))|r € E}
—1s | {(z, (1 — pa(z))sg(vp(z)) + pa(z).vp(z).(1 — vp(2)),
(na(@) = pa(r)? +5g(1 - MA( ))-((1 = vp(x)).vp(r)?
+sg(1 —vp(x))) +58(1 — vp(z)))|z € E}
—119 | {(z, va(z) + min(sg(va(z)), pp(2)),
(1 —va(z)).va(z) + min(Sg(va(z)), 1 — pp(x)))|z € £}
—r120 | {{z, max(va(z), us(x)),
min((1 — va(2)).va(z) +58(valz)), 1 — pp(z)))|z € E}
=121 | {{z, max(va(z), pp(2).(1 — pp()) +@(1 — ps(2))),
min((1 — va(z)).va(z) +5g(va(z)), (1 — pp(z)).(1p(2)
(1= pp(@)) +58(1 — pp(2))) + sg(ps(z )))>|Z‘ € L}
—122 | {(@,va(z) + pp(x) — valz).up(x),
(1 —va(z)).va(z) +58(va(z))).(1 — pp(2)))|z € E}
—123 | {{z,va(@) + pp(@).(1 — pp(z)) — va(z)
(np(2).(1 = pp(z)) +58(1 — pp(2))),
(1 = va(@)).va(z) +58(valz))). (1 = pp(2)).(B(2).(1 — pp(T))
+s8(1 — pup()))) +3g(us(x)))) |z € E}
—194 | {{z, up(r) + min(sg(1l — vp(x)),va(x)),
vp(@).pp(x) + min(sg(l — vp(z)), pa(@)))|z € E}
—125 | {{z, max(up(r), va(z)),
min(vp(z).pp(r) +3g(1 — vp(x)), pa(z)))|z € £}
—126 | {(z, max(up(z), va(@).palz) +5g(1 — va(z))),
min(vp(z).pp(z) +5g(1 — va()), pal).
(va(z).palz) +38(1 — va(x))) +58(1 — pa(z))))|z € E}
—127 | {{@, 1up(2) + va@) — pp(z).valz),
(vs(x)-pp(x) +58(1 —VB( )))-pa(z))|z € E}
—1s | {{@, pp(2) + va(z).palz) — ps().
(va(z).pa(z) +3g(1 — va(z )))7
(ve(@).pup(z) +358(1 — vp(2))).(Ha(®).(valz).pralz)
+5g(1 — va(2))) +3g(1 — pa(x))))|z € E}
—129 | {{z,1 —vp(x) + min(sg(l — vp(z)), 1 — pa(z)),
vp(z).(1 — vp(z)) + min(sg(1l — vp(x)), pa(z)))|z € E}
—130 | {(@, 1 —min(vg(z), pa(r)),
min(vp(z).(1 — vp(z)) +5g(1 — vp(z)), pa(z)))|z € E}
—131 | {{z,max(1 —vp(z), (1 — pa(z)).pa(x) +3g(pa(z))),
min(vp(z).(1 — va(x)) +58(1 — vp(z)), pa(@).((1 — palz))
() + SE(ua(e) + (1 — pa(@) |z € B)
=132 | {(2,1 = palz).vp(z),

(vp(x)-(1 — vp(x)) +58(1 — vp(2))).pa(@)) |z € E}




—133 | (@, 1 —vp(x) + (1 — pa(x)).palx)

—(1 = vp(2))-((1 — pa(x)).palz) +5g(pal2))),

(ve(2).(1 —vp(2)) +358(1 — vp(2))).(Ha().((1 — pa(z)).pa(z)

+5g(na(x))) +5g(1 — palz))))|z € E}

=134 | {(z, pp(z) + min(sg(up(z)), va(z)),

(1 — pp(@)).pp(x) + min(sg(up(z)), 1 —va(z)))|z € E}

—135 | {(@, max(up(x), va(z)),
min((1 — pp(2)).pp(x) +58(1s(2)), 1 —va(x)))|z € £}

—36 | {(z, max(up(z), va(z).(1 —va(z)) + Sg(1 —va(z))),
min((1 — pp(2)).pp(x) +38(1s(2)), (1 — va(z))
(va(@).(1 — va(x)) +38(1 — va(z))) +58(va(z))))|z € E}

=137 | {(@, up(@) + va(®) — pp(r).valz),

(1 = pp())-pp(x) +5g(ps(2)))-(1 — va(@)))|z € E}

—3s | {(z, 1p(@) + va(2).(1 — va(z))

—pp(z).(va(z).(1 — va(z)) +58(1 — va(z))),

(1= pp(2)).pp(x) +358(1p(2))).(1 — va(z)).(va(z).(1 — va(z))

+5g(1 — va(x)) +5g(val@))))|z € £}

—139 | {{z, max(va(z), min(pa(z), pp(zx))),
min(pa(z), max(va(x),ve(z))))|e € E}.

Now, we discuss the following set-form of (1) for two IFSs A and B.
A—-B=A— (A— D), (2)

Theorem 1. For every two IFSs A and B (2) is valid for implications —1, —2, —3, —4, —s,
710> ~711> ~ 712, ~714> ~ 716> ~ 7175 ~ 718> ~ 7195 ~720, ~ 722, ~ 723, ~725, ~ 7265 727, ~ 728> ~ 730> 731,
—732, ~733, ~736, 737, ~ 739, ~740, ~741, ~742, 743, 748, ~ 751, ~ 752, ~ 754> ~ 755, ~ 756> 757, ~ 759,
761> TP67> 7725 TT35 274> 7765 T ITT> 7785 T7795 ~ 780> 781> T786> 787> ~ 7885 ~ 789> 791, ~792,
—795, ~796> —797> —7100> —7105> —7106> — 109> —7110> 71145 —7119> —7120, —7139-

Proof. Let us check the validity of the latest case for the two fixed IFSs A and B. Let

Z=A— (A—= B).

Then,
Z = A= {(z,max(va(r), min(pa(z), p(x))),
min(pa(x), max(va(z), vp(2))))|v € E}
= {(z, max(va(z), min(pa(z), max(va(z), min(pa (@), ps(r))))),
min (g4 (x), max(va(x), min(pa(z), max(va(z), vp(2)))))) |z € E}.
1. Let pa(x) < va(z), then

max(va(z), min(pa(x),...)) = va(x)
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and
min(pa(x), max(va(zx),...)) = pa(zx)

and
Z = {(z,va(), pa(z))|r € E}

= {{z, max(va(z), min(pa(z), ps(r))),
min(pe(x), max(va(x), vs(2)z € B}
=A— B.
2. Let pa(x) > va(z).
2.1.If pa(z) < pp(z), then
Z = {(z, max(va(z), min(pa(z), max(va(z), pa(z)))),

min(pa(x), max(va(z), min(pa(z), max(va(z),ve(x))))))|x € E}.
2.1.1. If va(z) < vp(x), then
Z = {(:L‘, maX(VA(l‘)7 min(ﬂA(x>7 IﬂaX(VA(ZL'), MA(x))))7

min(pa(z), max(va(z), min(ua(z), ve(z)))))|z € E}
= {(z,max(v4(z), pa(r)), min(pa(z), min(pa(z), vp(z))))|r € £}
— {(, max(va @), min(ua(z), w5 2))),
min(pa(z), max(va(z), vp(x)))) |z € E}
=A— B.
2.1.2. If va(z) > vp(z), then

Z = {{x,max(va(x), pa(x)),

min(pa(e), max(va(2), min(ua(2), va (@) 2 € B}

= {{z, max(va(), pa(x)), min(pa(z), va(x))))|z € E}
=A— B.
2.2.If pa(x) > pp(z), then

Z = {(&, max(va(z), min(pa(z), max(va(z), min(pa(z), pp(2))))),

min(pa(x), max(va(z), min(pa(z), max(va(z),ve(x))))))|x € E}.
2.2.1. If va(z) < vp(x), then

Z = {(:L‘, maX(VA(:E)a min(ﬂA<x)7 maX(VA(x>’ FLB<J:))>>7
min(jua(z), max(va(x), min(ua(z), v (2)|z € E}
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= {(z, max(va(z), pp(r)), min(pa(z), vp(2))))|z € £}
=A— B.
2.2.1. If va(z) > vp(zx), then

Z = {{x,max(vs(z), min(pa(z), max(va(x), pp(z)))),

min(pa(x), max(va(x), min(pa(z), va(@)))))|e € E}
= {(, max(va(w), pp(r)), min(pa(z), va(x)))) e € E}
=A— B.
The checks of the rest equalities is similar. The proof of the next assertion — too.
Theorem 2. For every two IFSs A and B, the set

(A= B)— (A— (A— B)) (3)

is an IFTS for implications —1, —9, —3, =>4, —>5, —>6> —>7> —8> 95 —>11> —>12> —>13> —>14> —>17
—7185 T720> ~721, T722, ~723, ~724, 725, ~727, ~728, ~729, ~730> 731> ~ 732, ~ 733, 734> 735, ~ 736>
—737s T738, T740> 742> 743> 744> 745, 7465 748, 749, 7505 7515 ~ 7525 ~ 7535 7555 ~ 7565 ~757s
761> T762> ~763> ~764> 7655 ~766s 768> ~7TLs T7T2 P74y 775y TP765 277> T779s T 780> ~781s ~782s
—783> ~784> ~ 785, ~ 788> 789> 790> 791> 793, 794, —797, —7101>, —7102> ~7103> ~7104> 7105, —7106>
—7107> ~7109> 71105 —7111> —71125 ~ 7113, ~71145 — 71155 ~ 71165 71175 — 7118, ~7119> — 7120, — 7121, ~7122,
—7124, ~7125> 7126, ~7127> 71285 ~ 7129, ~7130s ~7131> ~ 7132, ~7133> ~7134> ~7135> ~7136> ~ 7137, ~7139-

3 Conclusion

The above theorems show the implications having standard behaviour.
In the future, it will be checked in which cases the IFS

(A—-(A—B)) > (A— B)

is an IFTS. Other interesting equalities will be discussed also.

Acknowledgements

The author is grateful for the support provided by the projects DID-02-29 “Modelling processes
with fixed development rules” and BIn-02/09 “Design and development of intuitionistic fuzzy
logic tools in information technologies” funded by the National Science Fund, Bulgarian Ministry
of Education, Youth and Science.

11



References

[1]
(2]

(3]

(4]

[5]
[6]

Atanassov, K. Intuitionistic Fuzzy Sets, Heidelberg, Springer, 1999.

Atanassov, K. Second Zadeh’s intuitionistic fuzzy implication. Notes on Intuitionistic Fuzzy
Sets, Vol. 17,2011, No. 3, 11-14.
http://ifigenia.org/wiki/issue:nifs/17/3/11-14

Atanassov, K., D. Dimitrov. Intuitionistic fuzzy implications and axioms for implications.
Notes in Intuitionistic Fuzzy Sets, Vol. 16, 2010, No. 1, 10-20.
http://ifigenia.org/wiki/issue:nifs/16/1/10-20

Chen, J., S. Kundu. A sound and complete fuzzy logic system using Zadeh’s implication
operator. Lecture Notes in Computer Science, Vol. 1079, 1996, 233-242.

Klir, G. and Bo Yuan, Fuzzy Sets and Fuzzy Logic. Prentice Hall, New Jersey, 1995.

Shi, Y., D. Ruan, E. Kerre. On the characterizations of fuzzy implications satisfying
I(z,y) = I(x,I(x,y)). Information Science, Vol. 177, 2007. No. 14, 2954-2970.

12



