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Abstract. This paper introduces the concept of single—valued neutrosophic EQ-subalgebras, single—valued neutrosophic
E Q—prefilters and single—valued neutrosophic E Q—filters. We study some properties of single—valued neutrosophic £Q—
prefilters and show how to construct single—valued neutrosophic £ Q—filters. Finally, the relationship between single—valued

neutrosophic E Q—filters and E Q—filters are studied.
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1. Introduction

EQ-algebra as an alternative to residuated lat-
tices is a special algebra that was presented for the
first time by V. Novak [10, 11]. Its original moti-
vation comes from fuzzy type theory, in which the
main connective is fuzzy equality and stems from the
equational style of proof in logic [15]. E Q-algebras
are intended to become algebras of truth values for
fuzzy type theory (FTT) where the main connec-
tive is a fuzzy equality. Every E Q—algebra has three
operations meet “A”, multiplication “®”, and fuzzy
equality “~” and a unit element, while the implica-
tion “— ” is derived from fuzzy equality “~”. This
basic structure in fuzzy logic is ordering, represented
by A—semilattice, with maximal element “1”. Fur-
ther materials regarding E Q—algebras are available
in the literature too [6, 7, 9, 12]. Algebras includ-
ing EQ-algebras have played an important role in

*Corresponding author. Mohammad Hamidi, Department of
Mathematics, Payame Noor University (PNU), Tehran, Iran.
E-mail: m.hamidi @pnu.ac.ir.

recent'years and have had its comprehensive applica-
tions in many aspects including dynamical systems
and genetic code of biology [2]. From the point of
view of logic, the main difference between residu-
ated lattices and EQ-algebras lies in the way the
implication operation is obtained. While in residu-
ated lattices it is obtained from (strong) conjunction,
in E Q—algebras it is obtained from equivalence. Con-
sequently, the two kinds of algebras differ in several
essential points despite their many similar or identical
properties.

Filter theory plays an important role in studying
various logical algebras. From logical point of view,
filters correspond to sets of provable formulae. Filters
are very important in the proof of the completeness
of various logic algebras. Many researchers have
studied the filter theory of various logical algebras
[3-5].

Neutrosophy, as a newly born science, is a branch
of philosophy that studies the origin, nature and scope
of neutralities, as well as their interactions with dif-
ferent ideational spectra. It can be defined as the
incidence of the application of a law, an axiom,
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an idea, a conceptual accredited construction on an
unclear, indeterminate phenomenon, contradictory to
the purpose of making it intelligible. Neutrosophic
set and neutrosophic logic are generalizations of the
fuzzy set and respectively fuzzy logic (especially of
intuitionistic fuzzy set and respectively intuitionistic
fuzzy logic) are tools for publications on advanced
studies in neutrosophy. In neutrosophic logic, a
proposition has a degree of truth (7'), indeterminacy
(I) and falsity (F), where T, I, F are standard or non—
standard subsets of 170, 17[. In 1995, Smarandache
talked for the first time about neutrosophy and in 1999
and 2005 [14] he initiated the theory of neutrosophic
set as a new mathematical tool for handling problems
involving imprecise, indeterminacy, and inconsistent
data. Alkhazaleh et al. generalized the concept of
fuzzy soft set to neutrosophic soft set and they gave
some applications of this concept in decision making
and medical diagnosis [1].

Regarding these points, this paper aims to intro-
duce the notation of single—valued neutrosophic
E Q—subalgebras and single—valued neutrosophic
EQ-filters. We investigate some properties of
single—valued neutrosophic E Q-subalgebras and
single—valued neutrosophic EQ-filters and prove
them. Indeed show that how to construct single—
valued neutrosophic EQ-subalgebras and single—
valued neutrosophic E Q-filters. We applied the
concept of homomorphisms in EQ-algebras and
with this regard, new single—valued neutrosophic
E Q-subalgebras and single—valued neutrosophic
E Qfilters are generated.

2. Preliminaries

In this section, we recall some definitions and
results are indispensable to our research paper.

Definition 2.1. [8] An algebra £ = (E, A, ®, ~, 1)
of type (2, 2, 2, 0) is called an E Q—algebra, if for all
X, y,2,t€E:

(E1) (E, A, 1)is acommutative idempotent monoid
(i.e. A—semilattice with top element “1” );

(E2) (E,®, 1) is a monoid and ® is isotone w.r.t.
“<” (where x < yisdefinedasx Ay =x);

(E3) x ~ x = 1; (reflexivity axiom)

(E4) (A~ ~x)<z~(EAY);
(substitution axiom)

(E5) x~y)®((z~1) < (x~z)~(y~1)
(congruence axiom)

(E6) (x AyAzZ)~x=<(xAYy)~ x; (monotonicity
axiom)
(E7) x®y < x ~ y, (boundedness axiom).

The binary operation “A” is called meet
(infimum), “®” is called multiplication and “~"” is
called fuzzy equality. (E, A, ®, ~, 1) is called a sep-
arated E Q—algebraif1 = x ~ y, implies that x = y.

Proposition 2.2. [8] Let £ be an EQ-algebra,
x—>y:=&Ay)~xand X = x ~ 1..Then for all
X, ¥,z € E, the following properties hold:

H x®y=<x,y,
(i) x~y=y~ux
(1)) xAY)~x<(XxAyAZ)~(XxAZ);
(iv) x > x=1;

V) x~»®(y~zx)<x~z

(Vi) x> QY =>)=x—>1z
(vii) x<x 1=1.

XQY<XxAYy;

Proposition 2.3. [8] Let £ be an E Q—algebra. Then
forall x,y, z € E, the following properties hold:

@) x®@@x~ M=y

(@) @G> (AY)Q(x~1)<z—>({AY)

(i) 3> 2)Q®(x > y) <x—z

(V) x=> Ny —=>x)<x~y

(w) ifx<y—zthenx®y <7

(i) ifx <y<z,thenz~x<z~yandx ~z <
X~y

W) x—=(y—=x)=1.

Definition 2.4. [8] Let £ = (E, A, ®, ~, 1) be a sep-
arated E(Q-algebra. A subset F of E is called an
E Q-filter of E if for all a, b, ¢ € E it holds that

(i) 1eF,

(ii) ifa,a— b e F,thenb e F,

(iii)y if a—>be F, then a®c — b®c € F and
c®a—>c@®beF.

Theorem 2.5. [8] Let F be a prefilter of separated
EQ-algebra E. Then for all a, b, c € E it holds that

(i) ifae Fanda < b,thenb € F,

(ii) ifa,a~ b e F,thenb € F,

(iti) Ifa,b € F,thenaAb € F;,

(iv) Ifa~be Fandb~ce€ Fthena~ceF.

Definition 2.6. [17] Let £ be an EQ-algebras. A
fuzzy subset w of E is called a fuzzy prefilter of £, if
forall x, y,z € E:
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(FHI) v(1) = v(x);
(FH2) v(y) = v((x A y)~y) A v(x).

A fuzzy EQ-prefilter is called a fuzzy E Q-filter if
it satisfies :

(FH3) v(x Ay)~y) <v((G®@ DA (Y ®
)~y ®2)).

Definition 2.7. [16] Let X be a set. A single
valued neutrosophic set A in X (SVN-S A) is a
function A : X — [0, 1] x [0, 1] x [0, 1] with the
form A = {(x, Ta(x), I4(x), FA(x)) | x € X} where
the functions Ty, 14, F4 define respectively the
truth-membership function, an indeterminacy—
membership function, and a falsity-membership
function of the element x € X to the set A such
that 0 < Ta(x) + Ia(x) + Fa(x) < 3. Moreover,
Supp(A) = {x | Ta(x) # 0, 14(x) # 0, Fa(x) # 0}
is a crisp set.

3. Single—Valued Neutrosophic
E Q—subalgebras

In this section, we introduce the concept of single—
valued neutrosophic E Q—subalgebra and prove some
their properties.

Definition 3.1. Let £ = (E, A, ®, ~, 1) be an EQ-
algebra. A map A in E, is called a single—valued
neutrosophic £ Q—subalgebraof £, ifforallx, y € E,

(D) Talx Ay)=Ta(x) ATAY), Talx A y)=14(x)
A Ta(y) and Fa(x Ay) = Fa(x) V Fa(y),

(it) Ta(x ~ y)=Ta(x) A Ta(y), Ia(x~ y) = 1a(x)
A Ta(y) and Fa(x ~ y) < Fa(x) V Fa(y).

From now on, when we say (£, A) is a single—
valued neutrosophic £ Q—subalgebra, means that€ =
(E, A, ®,~,1)is an EQ-algebra and A is a single—
valued neutrosophic E Q—subalgebra of £.

Theorem 3.2. Let (€, A) be a single—valued neutro-
sophic EQ-subalgebra. Then for all x, y € H,

(@) if x <y, then Ta(x) < Ta(y)s
(@) if x <y, then I4(x) <1a(y),
(i) if x < y, then Fa(x) > Fa(y),
(iv) Ta(x) < Ta(1), 1a(x) < 1a(1) and Fa(x) >
Fa(D),
(V) TAx ® y) < Ta(x) A Ta(y),
(i) 14(x® y) < Ia(x) A Ta(y),
(Vi) FA(x ® y) > Fa(x) vV Fa(y),

(viii) Ta(x — y) = Ta(x) A Ta(y),
(ix) Ta(x = y) = Ta(x) A 1a(y),
(x) Falx = y) < Fa(x) V Fa(y).

Proof. (i), (ii), (iii), (iv) Let x, y € E. Since x <
y, we get that x Ay =x and so Ta(x) A Ta(y) =
Ta(x A y) = Ta(x). It follows that T4 (x) < Ta(y).In
a similar way I4(x) < I4(y) and F4(x)> Fa(y) are
obtained.

(v), (vi), (vii) By the previous items, for all x, y €
E,x®y <xAyimplies that Tp(x ® y) < Ta(x) A
TA(Y), Ia(x ® ) < Ta(x) A Ia(y) and Fa(x ® y) =
Fa(x) vV Fa(y).

(viii), (ix), (x) Since (x ~y) < (x — y), by the
previous items we get that T4(x — y) > Ta(x) A
Ta(y), Ia(x — y) = Ia(x) A Ta(y) and Fp(x —
Y) < Fa(x) vV Fa(y). O

Example 3.3. Let FE = {ai,ay,as,as,as, as}.
Define operations “®;, ~" and “A” on E as follows:

A ‘al ap az a4 as de X ‘al ap az a4 as ag

al‘al ayp ap ay ay ay al‘al ayp ay ay ay ay
az‘al az ay az az ap az‘al ayp ay ay ay a
a3‘a1 a as az az asz s a3‘a1 ay ay ay az as and
a4[a1 ar az a4 a4 a4 a4‘a1 ay ay ax az aq
a5Ia1 ajz az a4 as as a5‘a1 ap ay az ap as

a6]a1 ajz asz a4 as deg 116‘611 ajz asz a4 ds deg

~ ‘al ajz az d4 as dg

al‘ag as az ax aj aj
az‘a4 ae az az az ap
03‘03 as de asz asz as -
a4‘a2 a» az dae a4 a4
as‘al a az a4 ag das
a(,‘al ajz asz a4 as de
Then & = (E, A, ®, ~,a6) is an E(Q-algebra.

Define a single valued neutrosophic set map A in E
as follows:

Ta ‘ ap ap as aq as ag
‘ 022 033 044 055 066 077 °
Ix ‘ ap a as ay as ag

‘ 021 031 041 051 061 071

and
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Fyu ap ar az ag as ag

‘0.98 0.88 0.78 0.68 0.58 0.48

Hence (A, £)is asingle—valued neutrosophic E Q-
subalgebra.

Corollary 3.4. Let (£, A) be a single—valued neutro-
sophic EQ—subalgebra. Then for all x, y € H,

(@) ifx <y, then Tag(y = x) = Ta(x ~ y),
(@) if x <y, then I4(y = x) = [4(x ~ y),
(iti) if x <y, then Fy(y — x) = Fa(x ~ y).

3.1. Single—Valued Neutrosophic E Q—prefilters

In this section, we introduce the concept of single—
valued neutrosophic EQ-prefilters and show how
to construct of single—valued neutrosophic EQ-
prefilters.

Definition 3.5. Let £ = (E, A, ®, ~, 1) be an EQ-
algebra. A map A in E, is called a single—valued
neutrosophic E Q—prefilter of &, if for all x, y € E,

(SVNF1) Ta(x) < Ta(1), Ia(x) > 1a(1) and
Fa(x) < Fa(l),

(SVNF2) ATs(x), Ta(x = y)} < Ta(y),
VA{I4(x), Ia(x — y)} = 1a(y) and
AN Fa(x), Fa
(x = »)} < Fay).

In the following theorem, we will show that how
to construct of single—valued neutrosophic EQ-
prefilters in E Q—algebras.

Theorem 3.6. Let £ =(E, AN, ®,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-prefilter of £ and x, y € E.

(i) If x <y, then A{Ta(x), Ta(x — y)} =Ta(x),
(i) If x < y, then V{I4(x), I4(x — y)} =14(x),
@iii) Ifx < y,then A{Fa(x), Fa(x = y)} = Fa(x),
(iv) If x <y, then Tx(x) < T4(y) and Fa(x) <
Fa(y),
(v) If x < y, then I4(y) < Ia(x).

Proof. (i), (i), (iii) Since x <y we get that
x —> y=1, so by definition, A{T4(x), Ta(x —
W= Ta(),  VAIa@), Iax — W) = [4(x) and
NF4(x), Fa(x — y)} = Fa(x).

(iv) Since x < y, by (i) we have A{Ts(x), Ta(x —
y)} = Ta(x). So by definition we get Tx(x) =
ANTa(x), Ta(x = )} < Ta(y). In a similar way x <
y implies that Fa(x) < Fa(x).

(v) Since x <y, by (ii) we have V{I4(x), [4(x —
y)} = Ia(x). Thus by definition we get I4(y) <
V{I4(x), I4(x — y)} = I[4(x) and it follows that
Ia(x) = 1o(Y). 0

Corollary 3.7. Let £€=(E, N, ®,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-prefilter of £ and 0 € E. If for every.y € E,0 A
y =0, then

(@) AMTa(0), Ta(0 — y)} = Ta(0),
V{I14(0), 140 — y)} = 14(0),
(@) AMTa(), Ta(l1 = y)} =T (D),
V{Ia(1), 14(1 — y)} = 1A(D),
(i) NMTa(y), Ta(y = D} = Ta(y),
V{Ia(), Ia(y — D} =1a(y),
(@) MTa(y), Ta(y = y)} = Ta(y),
VA, 1a(y — )} = 1a(y),
(v) Ta(0) < Ta(l)yand I4(1) < 14(0),
(vi) Ta(x) < Ta(y = x) and Ia(x — y) > 14(y),
Wii) TAx®y) < Ta(y ~x) and I4(x®y) >
La(y ~.x).

Example 3.8. Let E = {a, b, ¢, d, 1}. Define opera-
tions “®,~" and an operation “A” on E as follows:

/\‘abcdl ®‘abcd1 N‘abcdl
cJaaaaa a‘aaaaa allbaaa
b]abbbb b‘aaaab b‘blbbb

, and .
c‘abccc c‘aaacc c‘ablcc
d]abcdd d‘aaadd d‘abcld
l‘abcdl l‘abcdl l‘abcdl

Then €& = (E, A, ®,~, 1) is an EQ-algebra and
obtain the operation “— ” as follows: Define a single
valued neutrosophic set map A in E as follows:

—>‘abcd1

a 11111

bpb1111
clabii1
dlabcll
1 ‘abcdl

Ta a b c d 1
0.1 02 03 04 05°

Fy a b c d 1
0.55 045 035 025 0.15
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and

s | a b c d 1
| 0.17 027 037 047 057

Hence A is a single—valued neutrosophic EQ—
prefilter of £.

Theorem 3.9. Let £€=(E, AN, ®,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-prefilter of £ and x, y € E. Then

() NMTax), Talx ~ y)} < Ta(y) and (Ja(x) Vv
Ta(x ~ y)) > 14(y),
(i) MTa(x), TaA(x ® y)} < Ta(y) and ([4(x) Vv
IA(x ® y)) = 14(),
(@ii) AMTa(x), Ta(x A y)} < Ta(y) and (a(x) Vv
Ta(x A y)) = 1a(y),
(iv) Ta(x) A Ta(y) < Talx) A Talx — y),
V) 1AV Ia(x — y) < 1a(x) V 1A(D),
(i) TaA(x ® y) < Ta(x) A Ta(x),
(i) Ta(x ® y) > 14(x) Vv 1a(x).

Proof. (i), (ii), (iii) Let x,y € E. Since x ~y <
x — y and T4 ia a monotone map, we get that
Ta(x ~ y) < Ta(x — ). Hence

MTa(x), Talx ~ y)}

IA

MTAx), Ta(x — y)}
Ta(y).

IA

In addition, since [I4 1S an antimonotone
map, x ~y <x— y concludes that I4(x~y)
> Ia(x —> y). Hence V{la(x), Ia(x~y)} >V
{Ia(x), [4(x = y)} = 14(y). In a similar way
xAy<y and x®y<x—y, imply that
MTaA), Talx @ y)} < Ta(y), AMTA(x), Talx A
W STa0),  Ta@ VI ®y) = 14(y)  and
Ta(x) vV Ia(x A y)) = 14(y).

(iv), (v) Let x, y € E. Since y < (x — y), we get
that

(TaA(X) ATA(Y) = (Ta(x) A Talx — y)) < Ta(y).

In a similar way we conclude that 74(y) < (L4(x) V
Ia(x = y)) < 1a(x) Vv 1a(y).

(vi), (vii) Since x @ y < (x A y) and T4 1s a mono-
tone map, then we getthat T4(x ® ¥) < Ta(x A y) <
Ta(x) A T4(y). In a similar way since 14 is an anti-
monotone map, then we get that I4(x ® y) > Ta(x A
¥) = 1a(x) vV 14(y). O

Corollary 3.10. Let €= (E, AN, ®,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-prefilter of £ and x, y € E. Then

@) ANFa(x), Falx ~ y)} < Fa(y),

(it) AMFa(x), Fa(x ® y)} < Fa(y),

(iii) AN{Fa(x), Fa(x A y)} < Fa(y),

((v) FAX) A Fa(y) < FA(X) A Falx — y),
(V) FAx®y) < Fax) A Fa(x).

Theorem 3.11. Let £ =(E, A, ®,~, 1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-prefilter of £ and x, v, 7 € E.

(@) If x <y, then Ta(x) A Ta(x ~y) = Ta(x) A
Ta(y = x),
(i) If x <y, then Ta(z) A Ta(z — x) < Ta(y),
@@ii) If x <y, then Ta(x) A Ta(y = 2) = Ta(x) A
Ta(2),
@iv) If x <y, then Io(x) VIg(x ~y) = I4(x)V
I4(y — x),
() If x <y, then I4(2)V Ia(z = x) = I4(x) V
14(2),
(i) If x <y, then TA(x) V Is(y = 2) = I4(x) VvV
14(2).

Proof. (i) Let x, y € E. Then x < y follows that x ~
y=y—x and so0 Ta(x) A Ta(x ~y) = Ta(x) A
Ta(y = X).

@ii) Let x,y,z€ E. Since z > x <z — y, we
get that Ta(z — x) < Ta(z — y) and so T4(2) A
Ta(z = x) < Ta(2) A Ta(z = y) < Ta(y).

@iii) Let x,y,z€ E. Since y—>z<x— g,
we .get that Ta(y = z) < Ta(x - z) and so
Ta(x) ANTa(y = 2) < Ta(x) A Ta(x — z) < Ta(2).
Moreover, z < y — z implies that T4(z) < Ta(y —
z), hence TA(2) ATa(x) S Ta(X) ATa(y = 2) <
Ta(zx) ANTa(x) and so Tax)ATa(y = 2) =
Ta(z) A Ta(x).

(v) Let x,y,z€ E. Since z > x <7 —>y, we
get that T4(z = y) < Ia(z — x) and so I4(z)V
Ix(z — y) < 1a(2) V Ia(z — x). Moreover, x <y
implies that 74(x) Vv I4(y) = 14(x), hence by The-
orem 3.9, I4(z) V Ia(x) vV I5(y) < 1a(2) V I4(z —
X) < Ta(x)V Is(z) and so Ta(z) Ala(z = x) =
1a(2) Vv La(x).

(iv) and (vi) in a similar way are obtained. O

Corollary 3.12. Let € =(E, A, Q,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-prefilter of £ and x, v, 7 € E.

(@) If x <y, then Fa(x) A Fa(x ~y) = Fa(x) A
Fa(y — x),

(i) If x <y, then Fa(z) A Fa(z = x) = Fa(x) A
Fa(2),
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@iii) If x <y, then Fg(x) A Fa(y = 2) = Fa(x) A
Fa(2).

Theorem 3.13 Let £ =(E, A, ®,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-prefilter of € and x, y, z € E. Then

(i) Talx Ay) = Ta(x) A Ta(y),
(it) Ta(x) A Ta(x ~y) < Ta(x) A Ta(y),

Proof. (i) Since T4 is a monotone map, x Ay <
x and x Ay <y, we obtain Tg(x A y) < Ta(x) A
T4(y). In addition from y < x — (x A y) and Theo-
rem 3.9, we conclude that T4 (x) A T4(y) < (Ta(x) A
Ta(x = (x AN Y)) < Ta(x Ay). Hence Ta(x A y) =
Ta(x) A Ta(y).

(i) Let x, y € E. Then by Theorem 3.9, T4(x) A
Ta(x ~ y) < Ta(y).Sincex ~ y = y ~ x, we obtain
TA(xX) A Ta(x ~y) = Ta(x) A Ta(y ~ x) < Ta(x).
S0 Ta(x) A Ta(x ~ y) < Ta(x) A Ta(y). 0

Corollary 3.14. Let £ =(E, A, ®,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-prefilter of £ and x, y, z € E. Then

(i) Falx Ay) = Fa(x) A Fa(y),
(it) Fa(x) A Fa(x ~y) < Fa(x) A Fa(y),

Theorem 3.15. Let £€=(E, A, ®,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-prefilter of £ and x, y € E. Then

(D) Tax A y) = 1a(x) V 1a(y),
(i) Ta(x) vV Ia(x ~y) = Ia(x A y),

Proof. (i) Since I4 is an antimonotone map, X A
y<xandx Ay <y weobtain I4(x A y) > I4(x) vV
I14(y). In addition from y < x — (x A y), we con-
clude that

TA)VI4(y) Z(Ta()V I (x = (x A ) ZTa(XAY).

Hence I4(x A y) = 14(x) V 14(y)-

(@) Let x,y e E. Then, Ig(x)VIs(x~y)>
I4(y). Since x ~y=y~x, we obtain I4(x)V
To(x ~ y) = 1a(x) V 1a(y ~ x) = I4(x). So I4(x)
VIa(x ~y) = La(x) V 14(y). U

Corollary 3.16. Let £ =(E, A\, ®,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-prefilter of £ and x, y € E. Then x =y, implies
that [A(x) V 14(x ~ y) = [4(x A y).

In Example 3.8, for x =a and y = d, we have
To(x) VvV Iq(x ~ y) = Is(x A y), while x # y.

4. Single—Valued Neutrosophic E Q-filters

In this section, we introduce the concept of single—
valued neutrosophic EQ-filters as generalization of
single—valued neutrosophic E Q—prefilters and prove
some their properties.

Definition 4.1. Let £ = (E, A, ®,~,1) be an EQ-
algebra. A map A in E, is called a single—valued
neutrosophic E Q-filter of &, if for all x, y, z € E,

(SVNF1) Ta(x) < Ta(l), Ia(x) > Ia(1) and
Fa(x) < Fa(l),

(SVNF2) A{Ta(x), ToCe—> y)} < Ta(y),
VA{Ia(x), Ia(x — y)} = 14(y) and
ANMFA®), FA(x — y)} < Fa(y),

(SVNF3) Ta(x — ) < Ta(x®@27) —
O® 2 lalx = y) = [4(x ® 2) —
»® 2)), and Falx —> y) <
FAlr®2) > (y® 2)).

In the following theorem, we will show that how
to construct of single-valued neutrosophic E Q-
prefilters in E Q—algebras.

Theorem 4.2. Let £€=(E, A, Q,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-filter of £ and x, y € E.

(@) If Ty(x — y) = T4(1), then for every z € E,
TA(x®2) > (Y ®2)) = Talx — y).
(ii) If x < y, then forevery z € E, TA(x ® 2) —
(y®2)) = Talx = y).
@@ii) If Tao(x — y) = T4(0), then for every z € E,
Ta((x®z) > (y®2)) = Talx — ).
(iv) If I4(x — y) = I4(1), then for every z € E,
IAW(x®2) > (Y®2) = lalx — y).
(v) If x <y, then for every z € E, Io((x ® 2) —
(y®2)) = Ialx = y).
(i) If I4(x — y) = 14(0), then for every z € E,
IW((x®2) > (y®2) < Ialx — ).

Proof. (i), (iii), (iv) and (vi) by definition are
obtained.

(ii) Since x <y we get that x — y =1 and by
definition x ® z < y ® z. Hence by item (i), we have
TA(x®2) —> (Y ®2) = Talx — y).

(v) It is similar to the item (7). O
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Corollary 4.3. Let £€=(E, N, ®,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-prefilter of € and 0, x,y,z € E. If for every
ye E,0Ny =0, Then

() TA(O = y) =Ta(x®2) = (y® 2)),
(i) Ta(x —> x) =Ta(x®2) > (YR 2)),
(iii) Tax —> 1) =Ta((x ®2) = (y ® 2)),
(v) 1400 = y) = Ia(x ® 2) — (¥ ® 2)),
V) Ia(x = x) =IA(x® 2) > (¥ ® 2)),
i) Ix(x - 1) =IA((x®2) = (y®2)).

Corollary 4.4. Let £€=(E, AN, ®,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-filter of € and x, y € E.

(@) If Fo(x = y) = F4(1), then for every z € E,
Fa(l(x®2) > (y®2)) = Falx = y),
(@) If x < y, then forevery z € E, FA((x ® z) —
(y®2) = Falx = y).
@iii) If Fo(x — y) = F4(0), then for every z € E,
Fa((x®2) > (y®2)) = Falx — ).

Example 4.5. Let £ = {0, a, b, c, 1}. Define opera-
tions “®, ~” and an operation “A” on E as follows:

A‘Oabcl ®‘Oabcl N‘Oabcl
0/00000 000000 010000
a‘Oaaaa a‘OOOaa a‘Olaaa

, and .
b‘Oab—b b‘Oabab b‘Oalab
C‘Oa—cc c‘OOOcc C‘Oaalc
I‘Oabcl 1‘Oabc1 1‘Oabc1

Then £ =(E,A,®,~,1) is an EQ-algebra,
where b and ¢ are non-comparable. Now, obtain the
operation “— " as follows:

—>‘Oabcl

011111

a 01111
‘Oalcl.
0ab11
‘Oabcl

—_— 0 o

Define a single valued neutrosophic set map A in E
as follows:

T, | 0 a b ¢ 1
| 04 04 04 04 05°

Ia ] O a b c 1
| 062 062 062 062 0.11

and

Fa ‘ 0 a b c 1
‘0.2 02 02 02 06

Hence A is asingle—valued neutrosophic £ Q—filter
of £.

Theorem 4.6. Let £ =(E, A, Q,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-filter of £ and x, y € E. Then

() TaA(x ® y) = TA(X)ANTA (),
@) IA(x®y) = 14(x) V Ia(y),
(iii) Talx ~y) < Taly = x),
(iv) Ta(2) ATaA(Y) < Talx — 2),
(V) Talx ~ ) ATA(~ 2) < Talx ~ 2),
(i) Ta(x ~y) > da(y — x),
(ii) 1a(2) Vv 14(y) = Ia(x — 2),
(iii) Ta(x ~ y)VIa(y ~ 2) > 1a(x ~ 2).

Proof. (i) Let x, y € E. Since A is a single—valued
neutrosophic £ Q-filter of £, we get that

Ta(l=y) < Ta((1 ® x) > (y ®x))
=Talx > (y®x)).
In addition by the item (SVNF2), we have
Ta(x) NTalx = (yQx)) = Taly ® x).
Hence
Ta(x) ANTa(y) = Ta(x) ATaA(L — y) < Ta(y ® x).

We apply Theorem 3.9 and obtain T4(x) A Ta(y) =
Ta(y ® x).
(ii) Let x, y € E. By item (SVNF2), we have

I/ = y) > 1,1 ®x) = (y®x).

Then I4(x)V Ia(1 = y) > Ta(x) vV Ialx > (Y ®
X)) > I4(y ® x). It follows that [4(x)V I4(y) >
Ia(x) vV I4(1 = y) > I4(y ® x). Therefore, Theo-
rem 3.9 implies that T4(x) V I4(y) = Ia(y ® x).

(@ii)Letx,ye E.Thenx ~y < (x > A (y =
x) implies that T4(x ~ y) < Ta(y = Xx).

(iv) Let x, y,z € E. Since (x > y) Q@ (y > 2) <
(x — 2), by item (i), we get that

TA(Y) ATA(R) < Talx > ) ATA(y — 2)
=Tal(x = y)Q (y > 2))

< Talx — 2).
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(v) Let x,y,z€ E. Since (x~y)Q(y~z) <
x ~z,we get that Tqg((x ~ y) @ (y ~ 2)) < Talx ~
7). Now by item (i), we get that T4 (x ~ y) A Ta(y ~
2) =Tal(x ~y) & (y ~ 2)) < Talx ~ 2). (vi), (vii)
and (viii) in a similar way are obtained. Il

Example 4.7. Consider the FE(Q-algebra and
the single—valued neutrosophic EQ-prefilter A
of £ which are defined in Example 3.8. Since
01=Ta(a)=Tad®c)#03=04A03=
Ta(d) A Ta(c), we conclude that A is not a
single—valued neutrosophic E Q—filter A of £.

Corollary 4.8. Let £€=(E, N, ®,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-filter of € and x, y, 7 € E. Then

() F(x®y) = Fa(x) A Fa(y),
(i) Fa(x ~y) < Fa(y — x),
(iii) Fa(2) A Fa(y) < Falx — 2),
(itv) Falx ~ y) A Fa(y ~2) < Falx ~ 2).

4.1. Special single—valued neutrosophic
E Qfilters

In this section, we apply the concept of homo-
morphisms and (¢, B, y)-level sets to construct of
single—valued neutrosophic E Q—filters.

Theorem 4.9. Let £ = (E, A, ®,~, 1) be an EQ—
algebra and {A; = (Ta,, Fa;, 1a,)}ici be a family of
single—valued neutrosophic EQ—filters of £. Then
ics Ai is a single—valued neutrosophic E Q—filter
of £.

Proof. Let x € E, then for any i€ I, Ty, (x) <
T (1), Fa;(x) < Fa;(1), 14,(x) = 14,(1) and . so
(Mier Tad®) = Nigy Ta;(x) < Ta;(D), (Mies Far)
(x) = /\iel Fa;(x) < Fp (1) and (miel I4)(x) =
Nier 14;(x) = 14,(1). Let x, y € E. Then

() Tad@®) A () Tadx = )

iel iel
= ATa@ A A\ Tax = 0= ANTa)
iel iel iel
= ﬂ T4, (y),
iel
() Fad@ A () Fadx — )
iel iel

= \Fa@ A N\ Fax = y) < N\ Fa )

iel iel iel

=) Fa,(») and
iel
(M 1a)@ v () 1a)x = ¥)
iel iel
= NIa@v N\ In@x =y = A\ Lo
iel iel iel
= ﬂ IA,(}’)
iel

Let x, y,z € E. Then

() Tadx = ») =\ Tax > »)

iel iel

< N\Tax®z— y®2

iel
=(Tax®z= y®2),
iel
() Fax =) = \ Fa(x = y)
iel iel
< /\FA,-(x®z—> y®2)
iel
= ﬂIAi(x®z — y® z)and
iel
(V1adx = ) = N 1a,(x > )
iel iel
< Nax®z—>y®2)
iel
=(NsGcez—y®2).
iel
Thus ();c; Ai is a single—valued neutrosophic EQ—
filter of £. U

Definition 4.10. Let & = (E, A, ®,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQfilter of £ and «, B, y € [0, 1]. Consider T§ =
XeE | Ta() = a} Fy={xe E | Falx)> B},
IN ={x€E | Ta(x) <y} and define A®F?) =
{x e E|Ta(x) > o, Fa(x) > B, I4(x) < y}. For any
a, B,y € [0, 1] the set A@AY) is called an (o, B, y)-
level set.

Example 4.11. Consider the EQ-algebra & =
(E, N, ®,~, 1), single-valued neutrosophic EQ-
filter A of £ which are defind in Example 4.5. If
a=03,=04and y =0.5, then T§ = E, FP =
{1}, I} = {1} and A@PY) = {1}.
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Theorem 4.12. Let £€=(E, A, ®,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-filter of € and a, B, y € [0, 1]. Then

() A“BY =T8N FY,
(i) if # #+ A@PY) then APV is an EQ—filter
of &€,
@ii) if A@AY) is an EQ-filter of &, then A is a
single—valued neutrosophic E Q—filter in £.

Proof. (i) It is obtained by definition.

(i) ¥ # A%PY) implies that there exists x €
A@BY) By Theorem 3.6, we conclude that
a < Ta(x) < Ta(l), B < Falx) < Fa(1) and y >
I4(x) > I4(1). Therefore, 1 € A@AY),

Let x € A%#Y) and x < y. Since T4 and F, are
monotone maps and /4 is an antimonotone map,
we getthat o < T4(x) < Ta(y), B < Fa(x) < Fa(y)
and y > I4(x) > I4(y). Hence y € A@PV),

Let x € A%#Y) and x - y e A@AY), Since A
is a single-valued neutrosophic EQ-filter of &,
by definition we get that o« < T4(x) A Ta(x — y) <
Ta(y), B < FA(X) A Fa(x — y) < Fa(y) and y >
Ia(0) V Ia(x = y) = 1a(y). So y € ABY),

Let x > ye A%PY) and z € E. Since A is a
single—valued neutrosophic E Q-filter of £, by defi-
nition we get that @ < Ta(x — y) < Ta((x ® z) —
O®2),y = Ialx = y) = Ia((x®z) > (y®2))
and B < Fa(x > y) < Fa(b®2) > (y®2). It
follows that (x ® z) — (y®z) € A®PY) and so
A@PY) is an EQfilter of £.

(iii) Let x,y,z € E. Consider oy = T4(x), Bx =
Fa(x) and yx = I(x). Since A@PY) is an EQ—filter
of £, then 1 € A@BY) implies that

Ta(l) = ax = Ta(x), Fo(1) = Bx = Fa(x),

14(1) < yx = 1a(x).

Let ysy = Ta(x = y), Brsy = Falx = ),
Vx—>y=IA(x_>y)7 azax/\ax—waﬂzﬂx/\
Bxsy and ¥ = yx V yxsy. We have Ty(x) = o, >
a, Ta(x = y)=ayy>a, FA(x)=8y > B, Fa(x —
V=PBsy =B and Ia(x) =y <y, lalx > y) =
Yisy < ¥, 50 X, x — y € A®PY). Since A@FY)
is an EQ-filter of £ we get y € A®PY), Thus we
conclude that

TAo() Z o = oy A Ax—y = To(x) A Ta(x — y),
Fa(y) = B = Bx A Bxsy = Fa(x) A Falx — y)

and 1o(y) <Y = vx V ¥xosy = 140 V Ia(x — ).
We have Ta(x — y) =aysy > arsy, Falx >
y) = ﬂx—)y > ﬂx—)y and Ja(x —> y) = Vioy =
Yrosys SO X—> Y€ A@isy By ¥a>y)  Since

A=y Pioy¥i=y) is an EQ-filter of £ we get
X®z7— y®ze€ A%orhioyrioy) Thus  we
conclude that

TA((x®2) > (Y ®2) = dysy = Talx — ),
FA(x®2) > (y®2) > Brsy = Falx > y)

and I4(x ® 2) = (Y ®2)) = Yxsy =da(x — y). It
follows that A is a single—valued neutrosophic EQ—
filter £. O

Corollary 4.13. Let £ =(E, AN, ®,~,1) be an
EQ-algebra, A be a single—valued neutrosophic
EQ-filter of £, a, B,y € [0, 1] and @ # A@AY),

(i) ABY)isan EQ-filter of £ if and only if A is
a single—valued neutrosophic E Qfilter in £.

() If Ga={xeE | Ta(l) = Fa(1) =1, 14(0)
= 1}, then G 4 is an EQ-filter in £

Let A = (T4, Fa, I4) be a single—valued neutro-
sophic EQ-filterin &, o, ', B, B, v, ¥ € [0, 1] and
@ #+ H C £. Consider

Tf,“ﬁ'] _ o ifx e H, FE";",’] _
’ o otherwise, ’

ﬂ ifx e H and 11[40[1[0}/] _ Y
B ow, ' ¥’ otherwise.

Then we have the following corollary.

if x € H,

Corollary 4.14. Let A = (T4, Fa, 14) be a single—
valued neutrosophic E Q—filter in £. Then

) ngof’g], Fg)f’g] and Il[z’g/] are fuzzy subsets,
(i) TV is a fuzzy filter in E if and only if G is
an E Q-filter of £,
(iif) F/[ff’g/] is a fuzzy filter in E if and only if G is
an E Q-filter of £,
(iv) 11[4‘%’10_;/] is a fuzzy filter in E if and only if G is
an E Q-filter of £.

Definition 4.15. Let £ = (E, A, ®, ~, 1) be an EQ—
algebra, A be a single—valued neutrosophic E Q—filter
of £. Then A is said to be a normal single-valued
neutrosophic E Q-filter of £ if there exists x, y,z € E
such that T4(x) = 1, Ia(y) = 1 and Fa(z) = 1.

Example 4.16. Consider the EQ-algebra & =
(E, A\, ®, ~, 1), which is defind in Example 4.5. If
Define a single valued neutrosophic set map A in E
as follows:
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and

Hence A is a normal single—valued neutrosophic
EQ-filter of £.

Theorem 4.17. Let £ = (E, A, ®,~, 1) be an EQ—
algebra and A be a single—valued neutrosophic
EQ-filter of £. Then A is a normal single—valued
neutrosophic EQ—filter of & if and only if T4(1) =
1, Fg(1) = 1 and 14(0) = 1.

Proof. By Corollary 3.7, it is straightforward. U

Corollary 4.18. Let A = (T4, 14, Fa) be a single—
valued neutrosophic E Q—filter of €. Then

(i) Aisanormal single—valued neutrosophic EQ—
filter of £ if and only if T4, F4 and I4 are
normal fuzzy subset.

(ii) If there exists a sequence {(x,, yn, 2n)}oe | Of
elements E in such a way that

{(TA(xn), 1a(yn), Fa(za))} — (1, 1, 1),
then A(1,0,1) = (1,1, 1).

Corollary 4.19. Let {A; = (Ta;, Fa;, 14;)}ic1 be a
family of normal single—valued neutrosophic EQ—
filters of E. Then (;c; Ai is a normal single-valued
neutrosophic E Q—filter of £.

Let A= (Ta,Is,Fs) be a single—valued

neutrosophic ~ EQ-filter of &,x€ E . and
p € ll,+00). Consider T,"(x)= 2P+ Ta) —
TA(D). {7 () = L(p + Fa() — Fa1) . and

1,7 () = §(p+ 14(0) = 14(0)).

Theorem 4.20. Let A = (Tx, 14, F4) be a single—
valued neutrosophic E Q—filter of . Then

(i) T, " is a normal EQ—filter of &,
(i) I:{p is a normal E Q-filter of &,
(iii) (T, P)t? = T{7 if and only if p = 1,
(iv) (I;7)t? = I;7 if and only if p = 1,
(v) (T:p)ﬂ’ = T4 ifand only if T4 is normal E Q—
filter,
(vi) (IfP)t? = I, if and only if 14(0) = 1.

Proof. (i) Let x € E. Because Ta(x) < Ta(l),
then we have T:p(x) = %(p + Ta(x) —Ta(l) < 1.
Assume that x, y € E. Using (SVNF2), we get that

1
TP AT (x> y) = P+ Ta() = Ta(1)

>

1
;(P + Talx — y) = Ta())

1
=5 [(p + Ta(x) = Ta(1))

>

(p+ Talx — y) — Ta(1)]

1
> [((p A p) + (Tax) A Talx — y))

(Ta(1) A Ta(1))]

A

1 R
< ;(p + Ta(W =Ta(1)) =T, ().
Suppose that x, y, z € E. Using (SVNF3), we get that

+p <
Ty"(x—y)= ;(P + Talx — y) = Ta(1))

1
< ;(p+TA(x®z—>y®z)

—Ta() =T, ’(x®z— y®2).

Thus T4” is an EQ-filter of €. In addition
the equality T, "(1) = lp(p+ Ti(1) — T4(1) = 1,
implies that T:p is a normal E Q-filter of £.

(ii) Let x € E. Since Is(x) < I4(0) we get
that 17 (x) = L(p+1a(x) = 14(0) < 1. Ttems
(SVNF?2) and (SVNF3) are obtained similar to the
item (7).

(iii) Assume that x € E. Then

1
(TP (x) = [P+ Ta) - Ta(1)] 7

1 1
—[p+ —(p+ Ta(x) — Ta(1))
P P
1
- ;(p + Ta(1) — Ta(1))]

1 1
= —(p+ —(Ta(x) — T4(1))).
V4 P

So
(T PP (x) 7,7 (%)

1 1
— —(p+ —(Talx) — T4(1)))
p p
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1
= ;(P + Ta(x) — Ta(1))

= p=1

(iv) It is similar to (iii).
(v)Letx € E. (T:‘")*‘” = T, if and only if

%(p 4 %(TA(x) — Ta() = Ta)
= Ta() =1 = pHTa@) + p?
= p=1Ta()=1.
(vi) It is similar to (v). O

Example 4.21. Let £ = {0, a, b, c, 1}. Define opera-
tions “®, ~” and an operation “A” on E as follows:

/\‘Oabcl ®‘Oabcl N‘Oabcl
0/00000 000000 0tcba0
a‘Oaaaa a‘OOOOa a‘clcba

, and .
b‘Oabbb b‘OOOab b‘bclcb
C‘Oabcc c‘OOOac c‘abclc
I‘Oabcl I‘Oabcl I‘Oabcl

Then & = (E, A, ®, ~, 1)isan E Q—algebra, where b
and ¢ are non-comparable. Now, obtain the operation
“— " as follows:

—>‘Oabcl

O 11111

alell11
b lbelll’
c ‘abcll
‘Oabcl

—_—

Define a single valued neutrosophic set map A in
E as follows:

T, | 0 a b ¢ 1
| 041 042 043 044 057

Iz ‘ 0 a b c 1
| 069 068 0.67 0.66 0.65

and

Fa| O a b ¢ 1
| 021 022 023 024 025

Hence A is a single-valued neutrosophic EQ-
prefilter of £. Consider p = 3, then we obtain a
single—valued neutrosophic EQ-prefilter A™3 in E
as follows:

2o a b c 1
097 0973 0977 098 1 °

I:{3 ‘ 0 a b c 1
| 10977 0973 099 0.987

and

FP |l o a b c 1
0987 099 0993 0997 I

Corollary 4.22. Let A = (T4, 14, Fa) be a single—
valued neutrosophic E Q—filter of £. Then

@) F:p is a normal E Q-filter of £,
(i) (FiPyt? = F{Pifand only if p = 1,
(iii) (FZP)JFP = F4 if and only if F4 is normal
E Q-filter.

Corollary 4.23. Let A = (T4, 14, Fa) be a single—
valued neutrosophic E Q—filter of £. Then

(i) AP = (TP, 77, FP) is a normal single—
valued neutrosophic E Q-filter of £,

(i) (ATP)T™P = A*P if and only if p = 1,

(i) (ATP)TP = A if and only if A is a normal
single—valued neutrosophic E Q-filter.

Proof. It is trivial by Theorem 4.20 and Corollary
4.22. ]
Let A= (T4, I4, Fa) be a single-valued neutro-
sophic E Q—filter of £ and g be an endomorphism
on £. Now we define A8 = (Tﬁ, Iﬁ, Fﬁ) by Tf(x) =
Ta(g(x)), F3(x) = Fa(g(x)) and I%(x) = I1a(g(x)).

Theorem 4.24. Let A = (T, 14, Fa) be a single—
valued neutrosophic EQfilter of £ and x,y € E.
Then

(i) if x <y, then T5(x) < T5(y), F5(x) < F5(y)
and 1§(x) = I5(y),
(ii) A¢ is a single—valued neutrosophic E Q-filter

of £,

(iii) T)(x) = %(Tﬁ(x)—i—TA(x)) is a fuzzy filter
in E,

(iv) Fj(x) = $(F§(x)+ Fa(x)) is a fuzzy filter
in E,

(v) A% =(T), I, F))) is a single—valued neutro-
sophic E Q-filter of £.

Proof. (i) Let x,yeE. If x<y, then
g(x) < g(y). It follows that Tf{(x) =Ta(gx)) <
Ta(8(y)), F§(x) = Fa(g(x)) < Fa(g(y)) and If(x)
= 14(g(x)) = 1a(g(y¥)).

(ii) Since g(x — y) = g(x) — g(y), we get that
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TAg(x) A Tﬁ(x — )
= Ta(g(x)) A Ta(g(x) — g(»))
< Tag) = T{(), F{() A F(x — )
= Fa(g(x)) A Fa(g(x) — g(y)
< Fa(g(y) = F5(y)
and  I5(x) V I§(x = y) = 1a(g(x)) V 1a(g(x) —
g(») < 1a(g(y) = I5().
Let z€E. Since gx®z—>yR27)=gr®
z7) = g(y ® z), we get that
Ti(x — y) = Ta(g(x) = g()
<Ta(gx®z— y®2))
=Ta(g(x®2) > (y®2))
=T{ax®z—> y®2),
Fi{(x = y) = Fa(g(x) > g(»)
S Fpagx®z— y®2)
= Fa(gx®2) > (y®2)
=Fix®z—> y®2),
I5(x = y) = 1a(g(x) > g(»)
> IA(g(x®z—> y®2))
=14(gx®2) > (y®2)
=I{(x®z—> y®2).
So by the item (i), A$ is a single—valued neutrosophic
E Q-filter of £.
(iii), iv) Let xe E. Since g(l)=1, so
Ta(x)+ Ta(g(x)) <2 implies that T, (x) =
HTE) + Ta(x) < T4(D). In a similar way

Fi(x) < Fj(1) and [I(x) > I;(1) are obtained.
Suppose that x, y € E. Then we have

TA(x) A TA x—y)

1 8
= T4 + Tax)

>

1

E(Tﬁ(x = Y+ Talx =)
1

= E(TAg(x) ATS(x = )
1

+ E(TA(X) + Talx = y)

1
< 5(T};’(y) + Ta(y) = TH().

We can show that F/y(x) A F)y(x — y) < F)(y) and
I(x) v I (x = y) > I(y). Letx, y,z € E. Then

1
Th(x —> y) = 5<T§(x — ¥) + Talx = )

1
= E(TA(g(x = )+ Talx = y))

1
< E(TA(g(x®Z—>)’®Z))+TA(X®Z—>)’®Z))

Z%(Tﬁ((x®z_>y®z))+TA(x®Z_> y®2)

=T\(x®z—> y®2).

In a similar way can see that F/y(x — y) < Fj(x ®
z—>yQand I{i(x > )2 1(xQz— y®2).
(v) It is obtained from previous items. O

Example 4.25. Let E = {a|, a», a3, aa, as, ag}.
Define operations “®, ~” and “A” on E as follows:

A ‘al a) azaq as ag D ‘al a) az a4 as ag

al‘al ay ay ay ayp al a1‘a1 ay ap ay ay al
az‘al ar a ax ax ax ag‘a] aj) ay ay aj aj
a3‘a1 a» az az az as» ag‘al ay ay ay ay ay and
a4‘a1 ajp asz a4 a4 aq a4‘a1 ayp ay ay ay ay
a5‘al aj asz a4 as as a5‘a1 aiy aj ay as as

adal ap az a4 as dag aé‘(ll ap az a4 as ag

~ ‘al ap az a4 as dg

al‘ag de ay dy ay aj
az|as ag ar a1 ay a
a3‘a1 aj ae a4 a4 aq -
a4‘a1 ay a4 ae a4 a4
as‘al ay a4 a4 ae as
a(,‘al aj a4 a4 as de

Now, we obtain the operation “— " as follows:

—>‘a1 ajz asz dq4 as de

al ‘ag ag de de dg dg
ar ‘(16 de dg dg dg dg
as ‘al aj ae ae ag ae -
a4 ‘al aj a4 ae ag ag
as ‘al aj d4 a4 ag de
ae ‘al aj a4 a4 as ag

Then & = (E, A, ®,~,a¢) is an FEQ-algebra.
Let g € End(E). Clearly g(ag) = ag. Since for
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any 1<i<4,1<j<6,8(a1) =g ®aj) =
gla)®glaj). So ay=glar) = glas ~ a) =
glas) ~ glay) = glas) ~a; =a; implies that
g(as) = a;. Hence define a single valued neu-
trosophic set map A in E and a map g on E as
follows:

Ta | a a as ay as as

\ 0.01 0.02 0.03 0.04 0.05 0.06°
Fyu ‘ ap ar as ay as ag

| 011 012 013 014 0.5 0.16 °

Is ‘ ay a as ay as ae
‘0.61 052 043 034 025 0.16

g\al a ay a4 as  ae
| et a1 a1 a1 a5 as

Hence (A, £)is asingle—valued neutrosophic £ Q—
prefilter. Now, we obtain a single valued neutrosophic
E Q—prefilter A¢ in E follows:

Tf; ‘ ap a az aq as ag
‘ 0.01 0.01 0.01 0.01 0.05 0.06°

Fi ‘ ap a az ay as ag
| 011 011 011 011 0.5 0.16

and

Ii ‘ ap ar az ay as ag

‘ 0.61 061 061 061 025 0.16 °

and obtain a single valued neutrosophic E Q—prefilter
A’8 in E follows:

T//f aj a az aq as ae
0.01 0.015 0.02 0.025 0.05 0.06 -
F;f ap a az ay as ag

0.11 0.115 0.12 0.125 0.15 0.16

and

I:f ‘ ap a a3 ay as ag
‘0.61 0.565 0.52 0.475 0.25.0.16 °

5. Conclusion

The current paper considered. the concept of
single—valued neutrosophic E Q—algebras and intro-
duce the concepts single—valued neutrosophic
E Q—subalgebras, single—valued neutrosophic EQ—
prefilters and single—valued neutrosophic E Q—filters.

(@) It is showed that single—valued neutrosophic
E Q-subalgebras preserve some binary relation
on E Q-algebras under some conditions.

(ii) Using the some properties of single—valued
neutrosophic E Q—prefilters, we construct new
single—valued neutrosophic E Q—prefilters.

(7ii) We considered that single—valued neutrosophic
E Q-filters as generalisation of single—valued
neutrosophic E Q-prefilters and constructed
them.

(iv) We connected the concept of EQ-—prefilters
to single—valued neutrosophic EQ—prefilters
and the concept of E Q—filters to single—valued
neutrosophic E Q—filters, so we obtained such
structures from this connection.
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